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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHalbHAsA o0pa3oBaTejlbHasi NPOrpaMMa BbICIIEr0
o0pa3oBaHusi — NIPOrpaMMa MOJArOTOBKH MH:KEHEPOB (Jajiee — MPOrpaMMa creuuajJmrera,
OOIl cneumanurera), peanuszyemas @DenepaqbHbIM TOCYJAPCTBEHHBIM  OIOJKETHBIM
o0pa3zoBaTeNbHBIM  yUpPEXKACHHEM  Bbicmiero  oOpaszoBanust  "Poccuiickuii  XMMHKO-
TeXHOJIOTHYeCKUid yHuBepcuTeT umenu [[.W. MenneneeBa" B cOOTBeTCTBUM C (penepaibHBIM
rocy/lapCTBEHHbIM 00pa30BaTENbHbIM CTAHJIAPTOM BBICIIETO0 OOpa30BaHUS — CHELHAIUTET IO
cnenuanpbHocTy 18.05.01 — "Xwumuueckas TEXHOJOTHS IHEPrOHACBHIIEHHBIX MaTepUaloB U
m3nenuit", cnenuanuzanus Ne 2 "Xumudeckast TEXHOJIOTHS TIOJTUMEPHBIX KOMIIO3HUIIUN, TOPOXOB
U TBEPJBIX PAKETHBIX TOIUIUB", HpEICTaBisieT COOOM KOMILJIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHUsl U OPraHU3aLMOHHO-TIEJArOTMYECKUX YCIOBUN, KOTOPBIN MpEACTaBiIeH B BHJE
y4eOHOT0 TUTaHa, KAJICHIapHOTO yuyeOHOTO rpaduka, pabouux MporpamMm JUCIHUILUIHH (MOTyJIeH),
OIICHOYHBIX M METOJMYECKUX MaTepuasoB, paboyeil mporpaMMbl BOCHUTAHMS, KaJeHIApHOIO
IJIaHa BOCIIUTATENbHOM paboThl, (HOPM aTTECTALIMH.

1.2 HopmaTtuBHBI€ JAOKYMEHTHI JJs Pa3padoTKH NPOrpaMMbl CHENHAJHTETA IO
CTIEUATBHOCTH COCTABIISIFOT:

— @epgepanbHblil 3akoH 0T 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoii
denepanun";

— IIpukaz MunoOpuayku Poccum ot 07 aBrycra 2020 r. Ne 907 "OO6 yrBepxaeHUH
(dbeneparTbHOTO TOCYAapPCTBEHHOTO O00pa30BaTEIBHOTO CTAaHAApPTa BBICHIETO OO0pa3oBaHUS -
cnenuanuteT no crnemuanbHocTh 18.05.01 XwuMmuueckass TEXHOJIOTHS SHEPrOHACHIIIEHHBIX
MatepuanoB u umznenuit (nanee — ®I'OC BO cneumanurer no crenuanbHocTd 18.05.01
XUMHUYECKasi TEXHOJIOTHSI YHEPTOHACKHIIIEHHBIX MAaTEPHAJIOB U U3/ICITHH );

— Ilpukaz Munobpuayku Poccun ot 05.04.2017 Ne 301 "O6 yrBepxnenuun [lopsinka
OpraHu3alliil W OCYIIECTBJICHUS OOpa30BaTENFHON JEATEIIFHOCTH 10 00pa3oBaTeIbHBIM
IporpamMmam BEICIIIEr0 00pa3oBaHUsI — IporpaMMaM OakajaBpuaTa, porpaMmaM CIeIHalnTeTa,
[porpaMMamM MarucTpaTtypbl'.

— Ilpuka3 MunucrepctBa oOpa3oBanuss u Hayku P® ot 23.08.2017 Ne 816 "O6
yrBepkIeHnH [lopsika MpUMEHEHHsT OpraHM3alusMHU, OCYHICCTBISIOMKUMU 00pa30BaTEIbHYIO
NEATeIbHOCTD, AJIEKTPOHHOTO OOYYeHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH IpH
peanuzanuu  00pa3oBaTeNbHBIX mporpamMm" [DnexkTpoHHBIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nara obpamenus: 12.04.2021).

— Ilpuka3 MuHucrtepcTBa Hayku U Bbicuiero oOpaszoBanusi Poccuiickoit ®enepanum,
MunuctepctBa mnpocBemienus Poccuiickoit ®enepanun ot  05.08.2020 Ne 885/390 "O
MPaKTUYECKOW TOATOTOBKE oOydaromuxcs" [DaexkTpoHHBIM pecype]. Pexxum  moctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569 &intelsearch=&firstDoc=1/
(mara ob6pamenus: 12.04.2021);

— [lonoxenne 06 opraHu3anuu ¥ UCHOJIb30BAHUM JJIEKTPOHHOTO OOydYeHus H
JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MPH pean3alui 00pa30BaTEIbHBIX MIPOrPaMM
B (enmepasibHOM TroOCyIapCTBEHHOM OFO/DKETHOM 0O0Opa30BaTENIbHOM YUPEKACHUU BBICIIETO
oOpazoBanus "Poccuiickuili XuMuKo-TexHoJiorndeckuil yausepcurer numenu .M. Menneneesa",
npuHsATtoe pemenneM YyeHoro coseta PXTY wum. .M. Menneneea or 27 mapra 2020 r.,
npotokosl Ne 9, BBeneHHoe B jnerctBue mnpukasom pekropa PXTY wmm. J[.MI. MenneneeBa
or27mapra 2020 r. Ne 29 OJl [Onexkrtponnsii pecypc]. Pexum  nocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT 2.pdf nara
oOpatenus: 12.04.2021);




— [lonoxenne o0 mpakTUYecKOW NOAroToBKEe oOywaroumxcs B (eaepaibHOM
rOCyJapCTBEHHOM  OIO/DKETHOM 00pa30BaTENbHOM YYPESKICHHH BBICHIETO OOpa30BaHHSA
"Poccuiickuil XxuMHKO-TexHOJOrHueckuii yHusepcuter umenu [I.J. Menzaeneesa", mpunstoe
pemenueM Yuenoro coeta PXTY wum. JI.W. MengeneeBa ot 25.11.2020, mpotokon Ne 4,
BBeJICHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHBIH pecypc]. Pexum JIOCTYyTIA:
https://muctr.ru/upload/university/departments/uu/local _doc/pologenie prakt podgotovka 2.pdf
nara obpamenus: 12.04.2021).

[Ipy OCBOGHMM IUCHMIUIMH W TPAKTUK CTYAEHTHl JIOJDKHBI  HCIHOJB30BaTh
nH(popMalMOHHbIE M HH(OPMALMOHHO-00pa30BaTEIbHbIE PECYPCHl CIEAYIOIIMX IMOPTAJIOB U
CalTOB:

— Cucrema (QenepanbHbIX 00pa3oBaTenbHBIX MOPTAIOB. (CHCTEeMa  OTKPBITOTO
obpaszoBanusi. Koncamruaroserii mnentp MOC OO P® [DnexkrtponHblii pecypc] — Pexum
noctyna: http:// www.openedu.ru/ (mata obpamenus: 12.04.2021).

— HNudopmanmonnas cucrema "EnnHoe okHO gocTymna kK oOpa3oBaTelbHBIM pecypcam'.
URL: http://window.edu.ru/ (nata o6pamenus: 12.04.2021).

— ®3IIO: cootBerctBue TpedoBanusaM DOI'OC [Dnexkrtponssiii pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (1ara o6pamenns: 12.04.2021).

1.3 O0masi XapaKTepUCTHKA IPOrPAMMBbI CIIENHATUTETA

Lenabo nmporpamMmsbl crneuaauTeTa SBISETCS CO3/aHUE AJIs 00Y4YarOLIUXCSl YCIOBHM
Ui TIpUOOpEeTeHHs] HEOOXOJUMOIO [UIsl OCYHIECTBJIEHMSI NpO(EeCCHOHAIbHOW JesTeIbHOCTH
YPOBHS 3HAHW, YMEHHI, HABBIKOB, OTBITA JIEATEIHHOCTH W MOJTOTOBKH K 3aIUTE BBITYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHI.

[Tonyyenue oOpa3oBaHus MO 0OpPa30BATEIBHOM MPOTPAMME BBICIIETO OOpa30BaHHS —
[pOrpaMMe CIEeLUaIUTEeTa JOIYCKAeTCsl TOJBKO B OOpa30BaTEIbHOM OpraHu3alliy BbICIIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

OOyuenue 1Mo 00pa30BaTEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUA — TMIPOTPaMME
crenuanuTeTa B 00pa3oBaTeIbHON OpraHU3alui OCYLIECTBIISIETCS B OYHOM (opMe oOyueHus.
O0bém mporpamMmbl cnenuajaurera cocrabiser 330 3adeTHbIX eAMHMI (Hanee — 3.€.) BHE
3aBUCHUMOCTU IPUMEHSEMBIX O00pa30BaTEJIbHBIX TEXHOJIOTUH, pealu3allii IpOorpaMMbl
CHelHaluTeTa ¢ UCIOJIb30BaHUEM CETEBOW (OPMBI, peaan3aluu MporpaMMbl CHEIUATIUTETA 110
UHIUBUAYAIbHOMY YUeOHOMY IUIaHY.

O06BEM npo rpaMMBbl CHEHAIUTETa, PEaTU3yeMbIil 3a OJIUH y4eOHBIN o/, COCTaBIISIET HE
6osee 70 3.e. BHE 3aBUCHUMOCTHU OT NPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, pean3alun
[POrpaMMbl CIELMATUTETa C MCIOJIb30BAaHUEM CETEBOM (OpPMBI, peaau3aluu MpOTrpaMMbI
crenuaguTeTa MO0 WHAMBUAYaJbHOMY YydyeOHOMY IUIaHy (32 HCKIIOYEHHEM YCKOPEHHOIO
oOyueHus), a Mpu YCKOpeHHOM o0ydyeHuu - He 6osee 80 3.e.

Cpok mnoJsiyuyeHusi 00pa3oBaHusl MO MPOTPAMME CHCIUANIUTETa (BHE 3aBUCHMOCTH OT
MIPUMEHSIEMbIX 00pa30BaTEIbHbIX TEXHOJIOTHH):

B OUHOM (hopMe 00ydeHHUsI, BKIIOUasi KaHUKYJIbl, IPEJOCTaBIsIEMbIE MOCIE TPOXOKACHUS
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALlUU, COCTABIISIET 5,5 JIET;

py 00y4eHUU MO UHIUMBUIYaTbHOMY Y4eOHOMY IUIaHy MHBaIUA0B U jul ¢ OB3 mMoxer
OBITh YBEJIMYEH IO UX 3asBJIECHHUIO HE OoJiee yeM Ha | roj 1o CpaBHEHHUIO CO CPOKOM IOJIy4EHUs
o0OpazoBaHwUsI.

[Ipu peanuzanuu nporpammsl creuuanurera OpraHuzanus BIpaBe MPUMEHSTH
3JIEKTPOHHOE 00yUY€eHue, NTUCTaHIMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTUH.

Peanuszanus mporpaMMsl ClieUaIUTETa C MPUMEHEHUEM HCKIIOYUTENIBHO 3JIEKTPOHHOTO
oOyueHus1, AMCTaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUI HE JJOMYyCKAaeTCs.



DnexTpoHHOE 00y4YeHHe, TUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOI MU, IPUMEHSIEMbIE
npyu OOY4YeHHHM HWHBAJIMAOB M JIMI[ C OTPAaHUYEHHBIMM BO3MOXKHOCTSAMHU 370pOBbsS (Hanee -
uHBamuAbl U smua ¢ OB3), nomkHB NpeaycMaTpuBaTh BO3MOXKHOCTH IpHUEMa-liepeadn
nH(pOpMaLUU B JOCTYIHBIX Ui HUX QopMax.

Peanuzanuss mporpammbl  crienuanurera  ocymiectsisgercs — OpraHuzanmueil  Kak
CaMOCTOSITENIHO, TaK U IOCPEACTBOM CETEBOU (POPMBI.

OOpazoBarenbHas JEATEIBHOCTh IO IMPOrpaMMe CIELUAIUTETa OCYLIECTBIISIETCS Ha
rocyfgapcTBeHHOM s3bike Poccumiickoit ®denepanyiv, €ciad MHOE HE OINPEIENICHO JOKaIbHBIM
HOPMAaTUBHBIM aKTOM OpraHU3aluu.

[Iporpamma cnenumanureTa, coaepkalias CBEICHHs, COCTABIISIONIME T'OCYAAPCTBEHHYIO
TallHy, pa3pabaTbIBaeTcsi W peanusyercss ¢ CoOJI0ACHHEM TpeOOBAHMM, MPETyCMOTPEHHBIX
3aKoHOAaTenbCcTBOM Poccuiickori denepanu 1 MHBIMM HOPMATHBHBIMM ITPAaBOBBIMU aKTaMH B
00JacTH 3alUThl TOCYITaPCTBEHHON TallHbI.

CTpykTypa nporpamMmbl clenuaj uTeTa BKJIIOYaeT 00sA3aTelbHYI0 4YacTh U 4YacTb,
dbopMUpyeMyr0 yyaCTHUKaMU 00pa30BaTeNIbHBIX OTHOILIEHUH.

[Tporpamma cnienanuTeTa COCTOUT U3 CIEAYIOIIUX OJOKOB:

- bnox 1 "Iucuuniaunsl (Moaynu)".

— bnoxk 2 "IlpakTuxa".

— biok 3 "T'ocynapcTBeHHast UTOroBasi arrectarus'.

CTpyKkTypa nporpaMmbl clienMajJanuTeTa

O0BEM IpOrpaMMBbI CTICIHATIUTETA
CTpykTypa nmporpaMMsbl CHIeIIATATETa , .
1 e€ OJIOKOB B 3a4€THBIX €IMHUIIAX
biok 1 JlcuuminHel (MOIYJIN) He MeHee 250
biok 2 [IpakTuka He MeHee 33
bnoxk 3 ['ocynapcTBeHHas HTOTOBAsI ATTECTALMS He MeHee 6
OO6bEM mporpaMMsbl CrielUaInuTeTa 330

B bnox 1 "ducuumnuusl (MOAynu)" BXOAAT AMCUUILIMHBL (MOAYnH) 1o ¢uinocodpuw,
ucropunn (uctopuu Poccum, BceoOmmiel wuCTOpUM), HWHOCTPAHHOMY SI3BIKY, O€30TAaCHOCTH
KU3ZHEJESITEbHOCTH.

[IporpamMma crenpanurera A0JKHA 00ECHEUMBATH PEATU3ALNI0 TUCIHUILUIUH (MOIYIEH)
10 pU3NYECKON KYJIbTYPE U CIOPTY:

B 00bEMe He MeHee 2 3.e. B pamkax bioka 1 "Jlucuuniunsl (Mogynun)";

B 00bEéMe HEe MeHee 328 akaJeMUYECKUX YacOB, KOTOPHIC SBISIOTCS 00s3aTEITbHBIMU IS
OCBOEHUS, HE INEPEBOJAATCA B 3.€. M HE BKIIOYAIOTCS B OOBEM IMPOrpaMMbl CIEHUAINUTETa, B
paMKax AJIEKTUBHBIX AUCIUIUINH (MOTyJIeH).

JucuumiuHel (MOAYIHM) MO (QU3NYECKOW KYyJIbTYpe U CIOPTY PEATU3YIOTCSAB MOPSIKE,
ycranoBiaeHHoM Opranuzanueit. s mun ¢ OB3 opranmzanms ycraHaBIMBaeT 0COOBINA MOPSIOK
OCBOEHHUS TUCUUIUIMH (MOJyJel) no (U3n4YecKol KyJIbType U CIOPTY C Y4ETOM COCTOSIHMSI MX
3nopoBss (https://www.muctr.ru/sveden/ovz/).

B biok 2 "IIpaktuka" BXoAsT yueOHast U MPOU3BOJCTBEHHAs MPAKTUKH (J1ajee BMecTe -
MIPaKTUKN).

Tunel yueOHON MPaKTUKU:

O3HAKOMMUTCIJIbHAA ITPAKTHUKA,

TEXHOJIOTHYECKas1 (HpOeKTHO-TCXHOJ'IOFI/ILICCKaﬂ) IpaKTHKaA,

AKCIUTyaTalMOHHAsS TIPAKTHKA;

Hay4YHO-MCCIIeIOBaTeNbCKass paboTa (MOJydYeHHWE TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEI0BATENILCKOU padoThI).




Turbl IPOU3BOACTBEHHOM NPAKTUKH:

TEXHOJIOTu4ecKasi (MIPOEKTHO-TEXHOJOTUYECKasl) MPAKTUKA;

AKCIUTyaTal[MOHHAsSI IPAKTUKA;

Hay4yHO-HCCIeI0BaTeNbCKas padora.

Opranu3zanus:

BBIOMPAET OJIMH WJIM HECKOJIbKO TUIIOB Y4eOHOM NMPAaKTUKHU U OJIMH WUJIM HECKOJIBKO THIIOB
MIPOM3BOJICTBEHHON NMPAKTUKU U3 IPUBEICHHOTO IEPEYHSs;

BIIPAaBE YCTAHOBUTH JIOMOJHUTENbHBIN TUI (TUIBI) y4eOHOU U (MJIM) MPOU3BOICTBEHHOM
MIPAKTHK;

YCTaHABIIMBAET 00BEMBI MPAKTUK Ka)KJOTO THIIA.

B bisiok 3 "T'ocynmapcTBeHHast UTOTOBasi arTecTanus’ BXOJUT BBITIOJTHEHHE, MTOJATOTOBKA K
MPOLEYpE 3aIUTHI U 3aIMTa BBIITYCKHOM KBaTU(PUKAIIMOHHON pabOTHI.

IIpu pa3paboTrke mporpaMMmbl cHeHMaguTeTa OO0y4aromumcs —oOecnedyuBaeTcs
BO3MOHOCTb OCBOEHMSI JIEKTUBHBIX JUCHUIUIMH (MOJynel) U (aKyabTaTUBHBIX JUCLMILIUH
(Moymeit).

@dakynpTaTUBHBIE TUCLUIUIMHBI (MOAYJIM) HE BKIIOYAIOTCS B OOBEM MPOrpaMMbI
crelnuanuTeTa.

B pamkax mnporpamMMmbl CleUMaIUTETa BBIACIAIOTCS 0O0s3aTelibHAasg YacTb U 4acTb,
(dbopMupyemasi yuacTHUKaMu 00pa30BaTeNIbHbIX OTHOIIEHUH.

K o6s3arenbHON yacTu MporpaMMbl CIEUATIUTETa OTHOCATCS JUCLMILIUHBL (MOIYIH) U
MpakTUKH, obecrneunBaronie ¢GopMHpOBaHHE  OOMIENPO(HEeCCHOHATBHBIX  KOMIICTCHIIHH,
onpeznenseMbix @I'OC BO.

B o06s13aTenbHyI0 4acTh MpOrpaMMbl CIEHUATUTETa BKIIOYAIOTCS, B TOM YHUCIIE:

TUCUMIUIMHBL  (Moxynn) 1o ¢uiocoduu, wucropun (ucropun Poccun, BceoOmieit
HCTOPUH), UHOCTPAHHOMY SI3bIKY, 0€30TIaCHOCTH JKU3HEIEATEIbHOCTH;

JUCUMIUIMHBL (MOIYNH) MO (U3NYECKOW KyJIbType U CIOPTY, peaju3yeMble B paMKax
bnoxka 1 "lucuuriunsl (Moxynu)".

JucuumiuHel (MOIY/IM) U MPaKTUKU, obecrieunBaronue GopMrUpoBaHUE YHUBEPCAIbHBIX
komrereHiuii, omnpenensembix ®I'OC BO, a Ttakke mnpodeccnoHaIbHBIX KOMIIETEHIIHH,
onpeznensieMbix Opranuzanueidl caMOCTOSTENbHO, MOTYT BKIIIOYAThCS B 00SA3aTENbHYIO 4YacTh
MpOrpaMMbl cHeruajuTera U (Win) B 4acTb, (OPMUPYEMYIO YYACTHHUKAMU 00pa30BaTEIbHBIX
OTHOILIEHHUH.

O0bEM 00s3aTeNBHON YacTu 0e3 yuéra 00bEMa rocy1lapcTBEHHONW UTOTOBOM aTTECTAIIH
JIOJIKEH COCTABJISITh HE MeHee 65 MPOLEHTOB 00111ero 00bEMa IPOrpaMMsbl CIIEUAIUTETA.

1.4 TpeGoBaHus K mocTynamuemMy

TpeboBaHus K IOCTYMAIOUIEMY OIPENEIAIOTCA (eaepaabHbBIM 3aKOHOIATEILCTBOM B
obnactu oOpas3oBanusi, B ToM uucie [lopsnkom npuema Ha oOydeHue 1Mo oOpa3oBaTEIbHBIM
mporpaMmaM BBICIIEr0 00pa30BaHWs — NpOrpaMMaM CIENHaInTeTa Ha COOTBETCTBYIOIIUN
y4eOHBI ro.



2 XAPAKTEPUCTUKA ITPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIIEHHUAJIUTETA

2.1 O6nacte mnpodeccuoHAILHOM JeATeNbHOCTH U cdepa
JeATeNbHOCTH BBITYCKHUKOB, ocBouBIIMX OOII criermanuTera, BKIIOYACT:

26 Xumuueckoe, XUMHKO-TEXHOJOIMYECKOE IPOU3BOJACTBO (B cdepax: pa3paboTKH,
MPOEKTUPOBAHMS, HAIAIKH, SKCIUTYaTaIl[il ¥ COBEPIICHCTBOBAHUS CPEJCTB, METOJIOB MOJTyICHUS
M CTOCOOOB NMPHMEHEHHs] SHEPTOHACHIIICHHBIX MAaTEPUANIOB M W3JEIHN; TMPOMBIILICHHOTO H
OTIBITHOTO TIPOM3BOJICTBA WHAWBUIYAJIBHBIX M CMECEBBIX JHEPrOHACHIIICHHBIX MaTepHAJIOB,
WCXOJHBIX M MPOMEXKYTOUYHBIX MPOJYKTOB Ul MX TOJYYCHHUS; MPOMBIILICHHOTO M OIBITHOTO
MIPOU3BO/ICTBA M3/ICIHIA HA OCHOBE DPHEPTOHACKHIIIEHHBIX MAaTEPHAIIOB; SKCIUTYaTalluu ¥ XPaHCHHS
SHEPTOHACHIIIEHHBIX MaTepHAIOB; HaJa30pa B 00JaCTH MPOMBINLIICHHON O€30MacHOCTH IpH
MOJTyYCHUHU U MCIIOJIb30BAaHIH YHEPTOHACKHIIIEHHBIX MaTePHAIOB U H3CIIHA).

BEITYCKHUKH MOTYT OCYIIECTBIATH MPO(ECCHOHANBHYIO JIESTEIBHOCTh B JPYrHX
obmnacTsx npodeccrnoHanbHOMN AesITeNbHOCTU U (Wn) chepax mpodeccuoHalIbHON AeATeIbHOCTH
IpU YCIOBUU COOTBETCTBHS YpPOBHS HX OOpa3oBaHUS M TIOJTYYEHHBIX KOMIICTEHITHHA
TpeOOBaHUAM K KBanu(uKauu paboTHUKA.

npo¢eCcCuOHATBHOM

2.2 Tunsl 3ama4 W 3a7a4d NpOPECCHOHATBHON NEATENBHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoeHus OOII cnenuanurera:
HAay4YHO-UCCIIEIOBATEbCKUM;
TEXHOJIOTHYCCKHIA,
AKCIEPTHO-AHATUTHYECKUM.
2.3 OObextamu MPOoGEeCCHOHATBHOM IEATEIHPHOCTH BBITYCKHUKOB, ocBouBmnuX OOII
creluaauTeTa, uian 06acTeio (001acTIMU) 3HAHUS SIBIISIIOTCS:

ObnacTb
. Tunsl 3a7a4 .
npodeccuoHalIbHON HpodeccHoHah 3anauu OO6bekTh IpodeccnoHanbHOM
e TETHHOCTH p Hoil npoecCuoHATBHOM NEeSTENHLHOCTH (MJIM 00J1aCTH
(mo Peectpy NEeSTENHHOCTH 3HAHU)
NEeSTETHHOCTH
MunTtpyna)
26 Xumuueckoe, Hayuno-uccne- - uUzyyenue HayuHo- WNHnuBuayanbHbIE U CMECEBBIE
XUMUKO- dosamenbeKuti mexnuieckou SHEProHAaChIIICHHbIC MaTCpUaIIbl
mexHo102uuecKoe ungopmayuu, M U3JICTIHS Ha NX OCHOBE;
npou3600cmeo omelgecmeeuuoeo U | pacueTHbIE METOIBI
3apyoesicHozo onvlima IIPOTHO3HPOBAHHS
no memamuke
SHEPTETUUECKUX XapaKTEPUCTHK
UCCIe008aHUsA,;
 MAMEMAMUECKOe SHEPTOHACHIIIEHHBIX
Mooenuposanue Marcpuasos,

npoyeccos u
00bexkmos Ha basze
CMAHOAPMHBIX
naxemoe
ABMOMAMUUPOBAHHO
20 NPOEKMUPOBAHUSL
U naxkemos
NPUKIAOHBIX
npoepamm ojist
HAYYHbIX
uccneo0o8anuil,

- npogeoeriie
IKCNEPUMEHINOB HO
300aHHOU Memoouxe,
cocmasnenue
onucanusl

METO/1bl U IPUOOPHI /1711
UCCIIEIOBAHUS U OLIEHKU
3¢hexTUBHOCTH U
MPaKTUYECKON MTPUTOTHOCTH
SHEPrOHACHIIIEHHBIX
MaTepUaIoB U U3JEIHIL.




ObnacTb
npoecCuoHAITBHOU
JESATeITbHOCTH
(mo Peectpy
MunTtpyna)

Tunsl 3a7a4
npodeccuoHa b-
HOH
NEeSTETHHOCTH

3amaun
npoecCuoHATBHOM
JESITCIILHOCTH

OO6bekTh IpodeccnoHanbHOM
NeSITeIbHOCTH (MU 00J1acTH
3HAHMUS)

npoBOOUMBIX
uccnedo8anuti u
aHanu3 ux
Pe3YIbmamos;

- n0020MoBKa
OaumbIx 01l
cocmasnenus
0030p08, OMyemog u
HAYYHbIX
nyoauKayutl;

- cocmaenenue
omuema no
BbINOTHEHHOMY
3a0anuro, yuacmue 80
8HeOpeHUU
Pe3yIbmamos
uccnedo8anuti u
paspabomox;

- npogeoerie
Meponpusimuti no
sauume 00bEKMog
UHMENNeKMYATbHOL
cobcmeeHHoCmuU U
Pe3yIbmamos
uccnedo8anuti u
Paspabomox Kax
KoM-MepyecKoll
matinol
npeonpusimusl.

Texnonocuuec-
Kuu

- opeanuzayusL
pabouux mecm, ux
mexuuyeckoe
ocHaujenue,
pasmewjerue
MEXHON02UYECK020
o0bopyodosanusi;

- opeanuzayusL
6X00H020 KOHMPOJISL
Chipbs U
Mamepuanos;

- KOHMPOb 3a
cobnrooenuem
MEXHON02UYECKOU
OUCUUNTUHDL;

- KOHMPOJb
Kayecmea
8bINYCKAEMOU
npooyKyuu ¢
UCNONbL308AHUEM
MUNOBHIX MEMO008;

TexHonornvyeckue npouecchl
MOJIyY€HUs] YHEPIOHACHIILIEHHBIX
MaTepHUaIoB U U3HEIHI;
METO/IbI ¥ IPUOOPHI 1151
UCCIIEIOBAaHUS U OLIEHKU
a¢hdexTUBHOCTH U
MPAKTUYECKOM MPUTOTHOCTH
SHEPTOHACHIIIEHHBIX
MaTepHUaIoB U U3HEIHI;
000opyI0oBaHUE IS
IIPOM3BOJICTBA U MepepadOTKH
SHEPTOHACHIIICHHBIX
MAaTEpHUaJIOB U U3JICIIHI.




ObnacTb
npoecCuoHAITBHOU
JESATeITbHOCTH
(mo Peectpy
MunTtpyna)

Tunsl 3a7a4
npodeccuoHa b-
HOH
NEeSTETHHOCTH

3amaun
npoecCuoHATBHOM
JESITCIILHOCTH

OO6bekTh IpodeccnoHanbHOM
NeSITeIbHOCTH (MU 00J1acTH
3HAHMUS)

- uccnedosamue
npuyun opaxa 6
npouz8o0cmee u
paspabomka
Meponpusmuil no e2o
npeoynpeicoeHuio u
VCMPAHeHuio;

- yuacmue 6 pabomax
no 00600ke u
0CB0EHUIO
MEXHON0SUHECKUX
npoyeccos 8 xooe
Nn0020MOoBKU
npou3800Cmaea Hogoll
NnpoOoyKyuu.

Oxcnepmuo-
AHATUMUYECKULL

— enadenue
SHAHUSAMU
HOPMAMUBHBIX
npasosvix aKmos
Poccuiickoti
Deodepayuu 6
obracmu
NPOMbBIULTIEHHOT
bezonacnocmu,
cpeocms usmeperul
u 060pyO0sanusi;
— UCNOIb308AHUE
Memooo8 ananu3a u
uoeHmu@uxayuu
9HEP2OHBCHIUCHHBIX
Mamepuanos;
— Ucnoav3osanue
Memooos
MEXHUYECKo20
OUACHOCMUPOBAHUS,
Hepaspywanuwezo u
paspywaioueo
KOHMPOJIA
MEXHUYECKUX
YCmpoucms,
00Ccn1e008aHUsL 30aAHUL
U COOpyIHCeHULL;
— Ucnoav3osanue
Memooos OyeHKU U
aHanu3a pucka
asapuu Ha ONACHBIX
NPOU3800CHMBEHHBIX
0Ovexmax u
CB53AHHOI C Hell
Yepo3ul.

PacueTHbie METOIEI
MPOTHO3UPOBAHUSA
SHEPreTUYECKUX XAPAKTEPUCTUK
SHEPrOHACHIIIEHHBIX
MaTepHaoB.




3 CTPYKTYPA TIPOI'PAMMBI CIIEHHUAJIUTETA

B cootBerctBun ¢ ®I'OC BO cneunanurera no cneunanbHoctu 18.05.01 "Xumuueckas
TEXHOJIOTUSl HHEPrOHACBHIIIEHHBIX MAaTepuajoB M U3AeIMH" colepkaHWe U OpraHu3alus
obpazoBatenpHOTO nporiecca npu peanusanun OOII permamenTupyercs:

— y4eOHBIM TUTAHOM;

— KaJIeHJIJapHbIM y4eOHBIM I'pauKoM;

— pabouuMu IporpaMMamMH AUCLHHUIUIMH (MOayJel);

— pabounuMu IporpaMMamu MpakTUK;

— IIPOrpaMMO# rOCYTapCTBEHHON NTOTOBOM aTTECTALUH;

— (OH/1aMU OLICHOYHBIX CPEJICTB;

— METOJMYECKUMHU YKa3aHUsAMHU 110 cooTBeTcTBYyIolel OOIL.

— paboyeit mporpaMMoi BOCTIMTaHHS;

— KaJIeH/IapHbIM IJIAaHOM BOCIHUTATEIbHON PaOOTHI.

3.1 YueOHbIii nJ1aH

VYueOnpiii mian OOIl cneumanurera BKIIOYAET IEpPEUYEHb JUCLUIUIMH (Moayieil),
MIPAaKTUK, aTTECTAMOHHBIX HCIBITAHUM NIPOMEKYTOUYHOM U TOCYAAPCTBEHHOM HWTOTOBOM
aTTecTaluu OO0y4aromuxcs, IPYyrux BUJOB yuyeOHOM AESITENbHOCTH C yKa3aHUEM HX 00béMa B
3au€THBIX €UHMIAX, IIOCIEJOBATEILHOCTY M paclpeieseHuss M0 MepuojaMm OoOydeHus;
BbIEIISETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ MpernojaBaTesieM (1Mo BUaaM yueOHbIX
3aHSATUI) M CaMOCTOSTENbHOM pPabOThl OOYYAIOIIMUXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥ NUCHUIUIMHBI (MOIYNs) M MPAaKTUKH YKa3blBaeTcs Gopma MpoMeEXyTOUHOM
aTTECTAIlUU OOYJArOIINXCS.

VY4eOHblii 11aH NPEJCTABIIEH B IPUIIOKEHUH.

3.2 KanenaapHblii yueOHbIi rpaguk

ITocenoBaTenpHOCTh peanu3aluy MPOrPAMMBI CHELUAINATETa IO roJaM M CeMecTpam
(BkrO4asi TeopeTuyeckoe OOydyeHHe, MPaKTUKH, MPOMEKYTOUYHbIE U TOCYIAPCTBEHHYIO
UTOTOBYIO aTTECTAllMH, KAHUKYJIbI, IPUBOJUTCS B KAJIEHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbI rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 Paboume nmporpamMmMbl JUCUMILIIMH (MOIYJIEi)
B OOIl cneuunanutera B NPUIOKEHUH IPEJICTaBICHbl Bce padouue NpoTrpaMMbI
JTUCITUTLINH (MOTyJIeH).

3.4 IIporpaMMbl NPAKTUK

OOII cnenuanureTa nNpeaycMaTpuBaeT JOCTATOUHBIM JUIsi (OPMUPOBAHUS, 3aKPEILICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIETEHIMH 00bEM npakTuku. [IpakTrka npeacrabisier
co0o0il BUJ y4yeOHBIX 3aHATUN, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha MpPO(ecCHOHATBHO-
MIPaKTUYECKYI0 TMOArOTOBKY oOyuatomuxcs. [lpakTuka 3akperuiser 3HaHUS M yYMEHUS,
npuobperaeMple  OOYYarOIIMMMCS B pE3yJbTaT€ OCBOCHMUSI TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUECKUE HAaBBIKK U CIOCOOCTBYET KOMILJIEKCHOMY (POPMHUPOBAHHUIO
YHUBEpPCAJIbHBIX, 0011eNpOo(hecCHOHATBHBIX, TPO(ECCHOHATBHBIX KOMIIETEHIINN 00yJaronnxcs.
[IporpaMMbl IPaKTUK NPUBEICHBI B IPUIIOKEHUH.

[Tpu peanuzanuu OOII cniennanurera npeLycMaTpUBAIOTCS CIEIYIONINE BUbI TPAKTHK:

— y4eOHasi MpaKTHKa: 03HAKOMUTENIbHAs [TPaKTHKA;

— IIPOU3BOJICTBEHHAS! PAKTUKA: TEXHOJIOTHYECKask MPaKTHKA;

— IPOU3BOJCTBEHHAsI PAKTUKA: MIPEIUIUIOMHAs MPaKTHUKA.

3.4.1 YyeOHasi NpaKTHKA: 03HAKOMHTEJbHAS NPAKTUKA

Tun npakTUKU: O3HAKOMUTENbHAs. 3aJadyaMu MPAKTUKU SIBJISETCSA O3HAKOMJICHHE
CTYAEHTOB  C  METOJOJOIMYECKHMMHM  OCHOBAaMHM  OpraHu3almud  0Opa3oBaTEIbHOIO
mporecca 1o mpodui0 HW3ydaeMoW mporpamMmbl crenuanurera Ha Kadeape XTBMC
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PXTY um. JI.1. MenaeneeBa, OCHOBHBIMU HANpPaBICHUSIMH HAYyYHO-HCCIIEA0BATEILCKON pabOThI
kadenpsl B 00JACTH DSHEPrOHACHIUICHHBIX MaTEpUAIOB M M3ACIUH; C JIE€ATEIbHOCTHIO
IIPOM3BOJICTBEHHBIX, HAY4YHO-UCCIIEOBATEIbCKUX M IPOEKTHBIX OpraHu3aluil mo mpoduiio
M3y4aeMOoi MPOrpaMMBbl CIIELUATUTETa, O3HAKOMIIEHUE C TEXHOJOTUSAMU JBOMHOTO HA3HAYCHUS B
YCIIOBUAX JAEUCTBYIOIIETO MPOU3BOJCTBEHHOIO MPEANPUATUS XUMHKO-MEXaHUYECKOTO TIpodus,
MIPOM3BOIALIEr0 3HEproHachileHHble Martepuansl (OHM), a Takke MNogydeHHE MEePBUUYHBIX
poQeccHOHAIbHBIX YMEHUN M HAaBBIKOB IYTEM CaMOCTOSITEIBHOTO TBOPYECKOI'O BBIMOIHEHMS
3aJ1a4, MOCTABJICHHBIX TPOrPaMMOI MPaKTUKH.

[Ipaktuka ocymectBiasercs B @®I'BOY BO "PXTY wum. JAWN. Menneneesa"
(2-11 cemectp), B I'YIT "OLIT "Coro3" (r. I3epkunckuit MockoBcKoi 00J1.).

3.4.2 lIpon3BoACTBeHHAS] IPAKTUKA: TEXHOJIOTHYeCKAs MPAKTHKA

Tun npakTUKKU: TEXHOJIOTUYECKas IPaKTHUKA.
3ajayaMy MPAaKTUKHU SBJSIOTCS (OpMHUpOBaHHME y OOy4aroOLUMXCSd KOMIETEHLIUH, CBSA3aHHBIX C
TexHojoruei npoussojactsa DHM; o3HakoMJIeHHE C OpraHu3aluel U CTPYKTYpOi MpeAnpusTUil
mo mpousBoAcTBY OHM; dopmupoBanne y o0Oydaromuxcsi CHOCOOHOCTH W TOTOBHOCTH
OCYILIECTBJISITh COCTABJICHUE U aHAJIN3 TEXHOJOTMYECKUX cXxeM mpousBoacTBa DHM, paborats ¢
HOPMAaTUBHO-TEXHUUYECKON JIOKyMEHTaluel; NpHOOpEeTeHHnEe OIbITa Y4acTUs B pPEaJbHBIX
MIPOM3BOJICTBEHHBIX IpoleccaX, KOMIUIEKCAa HABBIKOB M 3HAHWM, HEOOXOIUMBIX IJIs PEIIECHUs
KOHKPETHBIX TEXHOJOTMYECKUX 3adady; cOop HHpOpMaluu, HEOOXOIUMOU Uil BBINOJIHEHUS
KYPCOBOTO MPOEKTA IO pa3padOTKe KOHKPETHON TEXHOJIOTUYECKON CTaauu Mpou3BoacTea DHM.

[IpousBoactBennas npaktuka npoBoautcs B OIYIT "OLAT "Coro3" (1. A3epkunckuit
MockoBckoil 0011.), 1 Ha IPEIIPUITUIX IPYTUX FOPOJOB, C KOTOPHIMU 3aKIFOUYEHbI IOTOBOPHI O
MIPOBEJICHUU TIPAKTHK.

3.4.3 [Ipon3BoACTBeHHAs] IPAKTHKA: NPeIUIIOMHAs NPAKTHKA

Tun npakTUKK: NpeIUIIIOMHAs TPaKTHKa

3ajayaMy MPAKTUKU SIBIISIFOTCSL:

- 3aKpeIyICeHHE TEOPeTHMYECKMX 3HAHWM U NPAKTUYECKMX HAaBBIKOB, IOJyYEHHBIX B
npouecce 00y4eHHs 1o MporpamMme CrelUaIuTeTa;

- [pHOOpeTeHHE HaBBIKOB, HEOOXOIUMBIX B JajbHeWmied mpodeccuoHaNIbHOM
NESITebHOCTH, Pa3BUTHE JIMYHOCTHO-IIPO(ECCHOHATIBHBIX KAUeCTB UCCIIeI0BaTES,;

- (opMupoBaHHME IIEJIOCTHOTO IMpEACTaBICHUS 00 OpraHuM3alid | YIOpaBJICHUU
OTJIENbHBIMU ATAllaMHM U MPOTPaMMaMM IMPOBEACHUS HAYYHBIX HCCIIEJOBAaHUN M TEXHUYECKHX
pa3paboTOK; O CTPYKType OpraHu3alud M OCHOBHBIX (YHKLUHAX MCCIEIOBATEIbCKUX U
YIpaBIE€HYECKUX MOApa3ICIICHUN;

- IPUOOPETEHHE OTIbITA MOCTAHOBKH U BBITIOJIHEHUS HAYYHO-UCCIIEIOBATENbCKUX (B CiIydae
BBITNIOJIHEHUSI HAY4HO-HUCCIIEIOBATEIbCKOM paboThl) W MPOEKTHBIX (B CIydyae BBIIOJHEHUS
pacueTHO-MPOEKTHOU padoThI) 3a1a4;

- OBJIaJICHHE METOJI0JIOTHEN U MeTojaMHu 00pabOTKU PE3y/IbTaTOB UCCIIEOBAHUS;

- ydactue B paboTe HayyHO-MCCJIEN0BATEIbCKOM TPYIIbI, MOApa3AeieHusi, BPEMEHHOIO
TPYIOBOTO KOJUIEKTHBA;

- moJilydeHue, 00OoOlLIeHNEe U CUCTeMaTU3alUsl JaHHBIX JJIS BBIIIOJHEHHUS BBITYCKHOM
kBanupukaronHoi padotsl (BKP).

[Ipaktuka ocymectBisercs B ®I'BOY BO "PXTVY um. [I.U. Menneneera", 8 ®I'VII
"OLAT "Coroz" (r. A3epxunckuit MockoBckoii 00I1.), U B IpYrUX HHCTUTYTaX U MPeaNpUITHSIX,
C KOTOPBIMHU 3aKJIFOUEHBI IOTOBOPBI O MPOBEACHUN MTPAKTHK.

3.5 Ilporpamma rocyaapcrBeHHoi uTorosoii arrecrauuu ('MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaluu sBisieTcs: mpuioxenueM Kk OOI1L
CHelUaIuTeTa.

B rocymapcTBeHHYI0 HUTOTOBYH) AaTTECTAIIMI0 BXOJUT BBINOJHEHHUE, IMOJATOTOBKA K
MPOIIEAYPE 3AIIUTHI U 3aIUTA BHITYCKHON KBaTHU(UKAIMOHHON PabOTHI.

11



3.6 ®oup ouenouHbIx cpeacts (POC)

®OC cozmaercs B cootrBercTtBUU ¢ TpeboBanusmu PI'OC BO pmns  arrectammm
oOyyarouuxcss Ha COOTBETCTBUE HUX YYEOHBIX JIOCTH)KEHMH IOATAlHBIM TpeOOBaHUSAM
cootBercTByomeir OOIl cnenuanurTera JUisi MPOBEACHUS TEKYILETO OLEHUBAHUS, a TaKKe
MPOMEXKYTOUHOM aTTecTaruu oOydaronuxcs. DOC sABISIETCS COCTAaBHOW YacCThIO HOPMATHBHO-
METOAUYECKOr0 00€eCleYeHHs] CUCTEMbl OLIEHKM KadecTBa OcBoeHMsi oOyuaromumucs OOII,
BxoauT B coctaB OOII cnenuanurera.

OOC — KOMIUIEKT METOAUYECKUX MaTEPUaIOB, HOPMUPYIOUIUX IPOLEAYPbl OLIEHUBAHUS
pe3ynbTraToB  OOy4yeHHUs, T.€. YCTAHOBJEHHUS  COOTBETCTBHSl  Y4YEOHBIX  JOCTHKEHHI
3alUIAHUPOBAHHBIM pe3ynbTaTaM o0yueHus u TpeboBanusiMm OOIl cnenmanurera, paboumx
MPOrpaMM JUCIHUIUIMH (MOJYJeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIIUIIOB OLIEHUBAHUSA:

— BaJIMJHOCTH: OOBEKTHl OLIEHKH JOJDKHBI COOTBETCTBOBATh IOCTABJIEHHBIM IIEJISIM
00y4eHUS;

— HaAEKHOCTH: HCIOJIb30BAaHHE €IUHOOOpA3HbIX CTaHIAPTOB U KPUTEPUEB JUIA
OILICHUBAHMUS JIOCTHKCHHII;

— OOBEKTHBHOCTH: pa3Hble oOOydaromiuecs JTOJDKHbI HMETh paBHBIE BO3MOKHOCTH
TOOUTHCS ycriexa.

®OC no nucuuruiiHaM, npaktukam, ['MA npuBeeHsl B NPUIOKEHUU.

WuBanuaaM U nuLiaM ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbs (110 UX 3asIBJICHUIO)
IpeloCcTaBIIsieTcs BO3MOKHOCTh 00ydeHus no OOII cnenuanureTa, yuuThIBaroIe 0cCOOEHHOCTH
UX NCUXO(U3UUECKOTO DPA3BUTHUS, WHIUBUIAYAIbHBIX BO3MOXHOCTEH U, NMPU HEOOXOAUMOCTH,
obecreunBaroIel KOPPEKINIO HApyIIEHUH pa3BUTHS U COLIMAJIbHYIO aJlallTalHIo.
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3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pa3paboTaHHas U yTBEpKJeHHas oOpa3oBaTelbHOI
OopraHu3anueii, ompenenseT KOMIUIEKC OCHOBHBIX XapaKTEpUCTHK OCYILECTBIsSEMON B
0o0pa3oBaTe/IbHOM OpraHu3alMyd BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

— LeJb, 33/1a4, OCHOBHbIE HAIPaBJIEHUS U TEMbI BOCIIUTATEIbHON pabOThI;

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MHCIIOIb30BaHHE
BOCITUTATEJILHOTO MOTEHIIMAa AUCHUIUINH (MOayJel);

— HOJAXOJbl K WHAWBHyaIU3alUU COJEPKAHUS BOCIUTAHUS C YUETOM OCOOEHHOCTEH
00yJaronmxcs;

— moka3atenu 3PQPEKTUBHOCTH BOCHUTATENIbHOW pabOThl, B TOM YHCJE IUIAHUPYEMBbIE
JIMYHOCTHBIE PE3YyIbTaThl BOCIIUTAHUS, U UHbIE KOMIIOHEHTHI.

3.8. KajsiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii minaH BOCHHMTAaTEIbHOW pabOThl, pa3paOOTaHHBIA U YTBEPXKIEHHBIN
o0pa3oBaTesIbHON OpraHu3anue, coAepKUT KOHKPETHBIH NepeyeHb COOBITUH U MEpOINpUSITHI
BOCITUTATENIbHOM HaIIPaBICHHOCTH, KOTOpPbIE OPraHU3yIOTCSI M IMPOBOJATCS OOpa3oBaTENbHOM
opraHuzanueil U (uiau) B KOTOpPbIX OOpa3oBaTeibHas OpraHu3alus MPUHUMAET ydacTue, B
COOTBETCTBUU C OCHOBHBIMH HaNpaBJICHUSIMHU U TEMaMH BOCIIUTATEIbHON pabOThl, BEIOpaHHBIMU
¢dbopmamMu, CpeICTBAMU U METOJAMU BOCIIUTAHUSI B yUeOHOM roJly WM Mepuojie O0ydeHusl.
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4 PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI CIIEHHUAJIMTETA

CoBOKYIHBIN 0XHUAAEMbI pe3yiabTaT 00pazoBaHusl 1o 3aBepiieHud ocBoeHus OOII
CHelnuaguTeTa OIpeneiseTcss NPUOOPETaeMbIMU BBIITYCKHUKOM KOMIETEHIMSIMH, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHSTh 3HAHUS, YMEHUS, HABbIKU U JINYHbIE KauyecTBa B COOTBETCTBHUM C

3aJladyaMM MPoPEeCCUOHATbHOMN AeATEIbHOCTH.

B pesynbrare ocBoenuss OOIl cneumanurera y BBIIYCKHUKAa JOJDKHBI OBITH
chopMupoBaHbl  yHUBEpPCAIbHEIE, obmenpodeccuoHaIbHBIE W MPOQPECCHOHAIBHBIC
KOMITIETEHIIUH.

Brimyckuuk, ocouBimit OOI, nomxeH 001aaath CIeyrONIMMU KOMITETSHIIHSIMHU.

4.1 YﬂuBepcaﬂbele KOMIICTCHIIMHA BBINTYCKHUKOB 1 HHAUKATOPLI UX TOCTHKCHUS

Kareropus Kona n nammenoBanue Koa n HammMeHOBaHHE MHANKATOPA
YHUBEpCAIbHBIX YHUBEpCAIbHON JOCTH)KCHHS YHUBEPCATbHON KOMITETCHIINH
KOMIICTCHITUI KOMIICTCHIIUH
CucremHoe u VYK-1. Cnocoben VYK-1.1 3naer MeTo/1bl MOUCKA, KPUTUYECKOTO
KPUTHYECKOE OCYIIECTBIISATh aHaJM3a U CUHTEe3a HHPOPMAIIHIH,
MBIIIJICHUE KPUTHYECKHUI aHAJIN3 MIPUMEHEHHSI CHCTEMHOTO TI0JIX0/1a,

poOJIEeMHBIX CUTYyalluil Ha
OCHOBE CUCTEMHOI'0
M0/1X0/1a, BEIpabaThIBaTh
CTpaTEruio ACMUCTBUI

OCHOBAHHOTO Ha HAYYHOM MHPOBO33PEHUU
IIPU pelIeHUH 3a]1a4 MpoPecCUOHAIbHON
NeSITEIbHOCTH.

VYK-1.2 Ymeer ananusupoBats 3a1ady,
BbIJIENIsIs €€ 0a30BbIE COCTABJISIONINE.

YK-1.3 YMmeeT Hax0uTh U KPUTUUIECKU
aHAJIM3UPOBATh HHPOPMALIIO, HEOOXOAUMYIO
JUIS peIlIeHUs TOCTABJIEHHOM 3a/1a4H.

VYK-1.4 YmMmeeT onpenensts 1 OLIEHUBATh
BapUaHThl BO3MOKHBIX PELICHUH 3aauu.
VYK-1.5 Bnaneer HaBbIKaMU paCCMOTPEHUS
BO3MOYHBIX BApUAHTOB PEIICHUS 3a]1auH,
OIICHUBAHMSI UX JIOCTOMHCTB U HEJIOCTATKOB.

VK-2. Criocoben
YIPAaBJIATE IPOEKTOM Ha
BCEX JTaIax ero
YKM3HEHHOTO LIUKJIA

PazpaboTtka n
peanu3amnus
MIPOCKTOB

VYK-2.1 3Haer npaBuiia ¥ YCIIOBHOCTH IPU
BBINIOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIMHU IPOEKTA.

VYK-2.2 3HaeT 0OCHOBBI pacyeTa Ha IPOYHOCTb,
AKECTKOCTb U YCTOMYHUBOCTh 3JIEMEHTOB
000py10BaHUs XMMHUECKOMN
MIPOMBIIIJIEHHOCTH.

VK-2.3 3HaeT TeXHOJIOTMYECKUE PACUETHI
anmnapaToB XUMUYECKOM MPOMBIIIIEHHOCTH.
VYK-2.4 YMmeeT onpenensite 0xKuaaeMbie
Pe3yNbTaThl IPOSKTUPOBAHUS JIEMEHTOB
000py10BaHUs XMMHUECKON
MIPOMBIIIJIEHHOCTH.

VYK-2.5 YMmeeT npoeKTupoBaTh peuieHUe
KOHKPETHOM 3a/1auM MPOeKTa, BbIONpas
OITUMAIBHBIN CIIOCO0 M MCXOId U3
JNEUCTBYIOLIMX PABUI U YCIIOBHOCTEN ITpU
BBINIOJIHEHUH NPOEKTHOW JOKYMEHTAlUU U
HUMEIOLIUXCS PECYPCOB U OTPaHUYEHUH.
VYK-2.6 Ymeer pematb KOHKpETHbIE 3a]ja4n
IpOeKTa TpeOyeMoro KauecTBa H 3a
YCTaHOBJIEHHOE BpeMsl.
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VYK-2.7 Ymeer ny0inuuHO NPEACTABISTD
PE3yIbTaThl PEIICHUS KOHKPETHOW 3aJ1a4H
MIPOEKTA.

VYK-2.8 Bnaneer cnocobamu 1 pueMamu
M300pakKeHUS AIIEMEHTOB XUMHYECKOTO
000pyI0BaHUSI B OJTHOM U3 TPAPUIECKUX
CHCTEM.

VYK-2.9 Bnageet MmeToilaMu MEXaHUKHU
MPUMEHHUTEIFHO K pacdyeTaM amnmapaTroB
XHUMHYECKON TTPOMBIIIIICHHOCTH.

VK-2.10 Biianeetr HaBbIKaMu
MIPOCKTHPOBAHMS IMPOCTEUIITNX allapaToB
XHUMHYECKON TTPOMBIIIIICHHOCTH.

Komananasa
paborta u
JTUJEPCTBO

VK-3. Ciocoben
OpPraHW30BaTh U
PYKOBOIUTH pabOTOM
KOMaH/IbI, BBIpa6aTI)IBa$I
KOMaH)IHYIO CTpaTeFI/IIO
IUIS TOCTIDKEHUSA
MMOCTAaBJICHHOM I1EJIH

VK-3.1 3Haer M mHOHUMAaeT OCOOECHHOCTH
IMOBEIECHUS pabOTHUKOB TIPEATPHUATHIA
XHUMHYECKON TTPOMBIIIIICHHOCTH.

VK-3.2 3HaeT OCHOBHBIE THIILI COILIHMAIBHBIX
B3aNMO/ICIICTBHI Hu COLMAJIbHO-
MICUXO0JIOTHYecKre Kputepuu 3ddekTuBHOCTH
YIpaBIIeHUS KOJUICKTHBOM.

VK-3.3 VYmeer mnpenBuieTrb pe3yibTaThbl
JIMYHBIX neficTBUi Hu IUIAHUPOBATh
IMOCJIEIOBATENHHOCTD IIAr0B IS TOCTHIKEHHS
3a/IaHHOTO pe3yJbTaTa.

VK-3.4 VYmeer B3auMOJCHCTBOBAaTHL C
JIPYTHUMH WICHAMH KOMAaHJIbI, B TOM 4YHUCIIC
ydyacTBOBaTb B OOMeHEe HMHQopMaiuei,
3HAHHUSAMHU U OITBITOM.

VYK-3.5 YmMeer ucrosib30BaTh COBpEMEHHbIE
COIIMAJIBHO-TICUXOJIOTHYECKHE  TEXHOJOTHH
YIpaBJIeHUS KOJUICKTHBOM.

VK-3.6 Bnameer OCHOBHBIMH METOJAMH
cbopa u aHaJn3a uHpopmanuy,
CrocoOCTBYIOMIEH Pa3BUTHIO obmen
KYJIBTYPBI ¥ COIUATH3AIH JTUTHOCTH.
VK-3.7 Bnageer cnocobaMu MOTHBAIUU
YJICHOB KOJUICKTUBA K JIMYHOCTHOMY |
podeCcCHOHATBFHOMY Pa3BUTHIO

VK-3.8 Bnageer cmnocobamMu M MeTOmaMH
MIPE3EHTAIMH PE3YIbTAaTOB Pa0OTHl KOMAH/IBI.

KomMmyHnukanus

VK-4. Cnocoben
OCYILECTBIIATH JIEIOBYIO
KOMMYHHKAIMIO B YCTHOM
Y NUChbMEHHOU (hopMax Ha
roCy/1lapCTBEHHOM SI3bIKE
Poccniickoit ®enepannu n
MHOCTPaHHOM(BIX)
A3bIKe(ax)

VK-4.1 3naer Ha TroCyZapCTBEHHOM U
WHOCTPAaHHOM  SI3bIKaX  KOMMYHUKaTHBHO
pUEeMJIEMbIE CTHIIU JISJIOBOTO OOIICHUS

VK-4.2 3Haer OCHOBHBIE Croco0bl
COYETaeMOCTH  JICKCHUECKHX  CIWHHIl U
OCHOBHBIE CIIOBOOOPA30BATEIBHBIC MOICIIH,
pyCtCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB H
BbIpa)KEHUH Npo(eCcCHOHAIbHON peyn.

YK-4.3 3HaeT OCHOBHbIE NPUEMBI U METOJbI
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pedepupoBaHus " AHHOTHPOBAHUS
JUTEPATyphl MO CIEMUAIBHOCTH, IPHEMBI
paboThl C OPUTMHAJIBHOW JMTEPATypod IO
CTIEUATBHOCTH.

VK-4.4 3Haer mnacCMBHYIO M aKTUBHYIO
JEKCHKY, B TOM 4YHCJE, OONICHAyYHYI0 H
CTIENHUATBHYIO TEPMHHOJIOTHIO, HEOOXOJMMYIO
IUTs1 pabOTHI HA/T TUTIOBBIMU TECTAMH.

YK-4.5 Ymeer HCII0JIb30BaTh
MHGOPMAITMOHHO-KOMMYHUKAITHOHHEIE
TEXHOJIOTUM TIPU TIOMCKE HEOOXOJAUMOM
uHbOpMaIMM B TpoIlecce  PEUIeHHUs
CTaHJAPTHBIX KOMMYHHUKAaTHUBHBIX 337ad Ha
TOCyJapCTBEHHOM M MHOCTPAHHOM SI3BIKaX.
VYK-4.6 VYmeer paboraTh C OpHUTHMHAIbHON
JUTEPATypoOl MO  CICHHUAIBHOCTH  CO
CJIOBapeM.

VYK-4.7 YMeer BecTH J€/IOBYIO NEPENHUCKY Ha
WHOCTPAaHHOM  SI3BIKE, BECTH  PEUYEBYIO
NEATeNbHOCTh NPHUMEHHUTEIBHO K  cdepe
OBITOBOM u npodeccuoHanbHOM
KOMMYHUKAIIH.

VK-4.8  Bmageer  BeneHueM  J1eI0BOM
MEpenucku ¢ y4eToM  OcoOeHHoCTel
CTHIIUCTHKH o(HIInATEHBIX u
HEO(PHUIIMANBHBIX THUCEM, COIMOKYJIbTYPHBIX
pasnmuunii B (hopmaTe KOPPECTIOHICHIIMH Ha
TOCyJapCTBEHHOM M MHOCTPAHHOM SI3BIKaX.
VK-4.9 Bnageer  HaBbIKaMM ~ pedeBOM
NEATeNbHOCTH TPUMEHHTENBHO K  cdepe
OBITOBOM u npodeccuoHanbHOM
KOMMYHUKAIIH, OCHOBAMH ITyOJIMIHON PEYH.
VYK-4.10 Bnaneer OCHOBHOM WHOSA3BIYHON
TEPMUHOJIOTHEH CIEIHATbHOCTH, OCHOBAMH
pedepupoBaHus " AHHOTHPOBAHUS
JUTEPATYPHI MO CIICIUATEHOCTH.

MexKynbTypHOE
B3aNMOJICHCTBHE

VK-5. Crmocoben
aHATM3UPOBATH U
YUUTBIBaTh pa3HOOOpasue
KyJIBTYyp B MpoIecce
MEXKYJIbTYPHOTO
B3anMMOJICHCTBUS

VYK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
UCTOPHUYECKOTO MIPOLIECcca U Tallbl
ucropuyeckoro pazpurus Poccun.

VYK-5.2 3HaeT 3THO-KyJIbTypHbBIE U
COLIMAJIBHO-MIOJIMTUYECKHE MPOLIECCHI
CTaHOBJICHUS POCCUMCKOMN
roCy/1apCTBEHHOCTH.

VYK-5.3 3naer mecto u posb Poccuu B
HCTOPUU YEJIOBEUYECTBA U B COBPEMEHHOM
MHUDE.

VYK-5.4 3HaeT OCHOBHBIE pa3feiibl U
HarpasJieHus Qpriocoduu, a TAaKKE METOIbI U
npreMbl GUI0co(PCKOro aHaau3a npooIieM.
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VYK-5.5 3Haet HpaBCTBEHHBIC LIEHHOCTH,
[IPEJICTaBJICHMS O COBEPIICHHOM YEJIOBEKE B
Pa3IMYHbIX KYJIbTYpax.

VK-5.6 YMeeT ocMbICIUBaTh COLIUATIBHO-
MOJINTUYECKUE MPOIIECCHI, COOBITUS U
sByieHus B Poccun 1 MupoBoM coo011ecTse B
UX TUHAMUKE U B3aUMOCBSI3H,
PYKOBOJICTBYACH IPUHIMIIAMHU HAYYHOI
00BEKTUBHOCTH U UCTOPU3MA.

VYK-5.7 Ymeer popmupoBaTh 1
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3ULMIO MO Pa3IMYHbIM MpodaemMam
UCTOPUH.

VYK-5.8 YMmeeT noHMMaTh ¥ aHAJIIM3UPOBATH
MHPOBO33PEHUYECKUE, COLUATbHBIE U
MHIUBUIyalIbHbIE IPOOIEMbI COBPEMEHHOM
AKU3HU.

YK-5.9 YmMmeeT rpaMOTHO BECTH IUCKYCCHIO,
apryMEeHTHPOBAHHO OTCTAaUBaTh CBOIO
MO3ULIMIO N0 3HAYUMBIM (HIOCOPCKUM
npobsieMaM COBPEMEHHOM KM3HHU, OTTUPASICh
Ha HapabOTaHHBIN B ucTopuu puocopuu
MaTtepuai.

VYK-5.10 YMeeT HeTMKpUMHUHALIMOHHO U
KOHCTPYKTUBHO B3aUMOJIEHCTBOBATh C
JIIOJIbMU C YYETOM UX COLMOKYJIBTYPHBIX
0COOEHHOCTEH B 1IEJIAX YCIEIIHOTO
BBINIOJIHEHUS IPO(ECCHOHATBHBIX 3a/1a4 U
YCUJIEHUS COLIMAJIbHOM MHTErpaluu.
VYK-5.11 Bnageer npeacraBineHusiMmu o0
HCTOPUU KaK HayKe, OCHOBaMU
HUCTOPUYECKOTO MBIILICHUSI.

VYK-5.12 Bnageer npeacraBineHusiMu 00
OCHOBHBIX ATalax B UCTOPUH YEJIOBEUYECTBA U
UX XPOHOJIOTHUH.

VYK-5.13 Brnageet HaBbIKaMH aHaIM3a
HCTOPHYECKUX MCTOYHUKOB.

VK-5.14 Bnageer HaBblkamMu pusiocockoit
KYJIBTYPHI IJ151 BRIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3TJIs1/1a Ha JICHCTBUTEIBHOCTb.

Camoopranusa-

ousT U caMmopas-
BUTHE (B TOM
YHCcIe 3I0POBBE-
coepexeHue)

VYK-6. Criocoben
OTIPEJICITUTh U PEaTM30BaTh
[IPUOPUTETHI COOCTBEHHOMI
JIEITEILHOCTH M CITIOCOOBI
€€ COBEPIIICHCTBOBAHUS Ha
OCHOBE CAMOOIICHKH 1
00pa3zoBaHus B TCUCHUE
BCEH KM3HU

VYK-6.1 3HaeT counanbHO-MICUX0IOTHUECKHE
TEXHOJIOTUH Pa3BUTHS H CAMOPA3BUTHSL.
VK-6.2 3HaeT cBOM JTMYHOCTHEIC,
CUTYaTUBHBIC, BDEMEHHBIC U JIPYTHE PECYPCHI
W UX MIPEJICIIbL.

VYK-6.3 YMmeer ninaHupoBaTh U peliaTh
3aJ1aud COOCTBEHHOT'O MPO(ECCUOHATIBHOTO U
JUYHOCTHOTO Pa3BHTHA.

YK-6.4 YMmeeT KpUTHYECKH OIIEHUBATH
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3¢ (HEKTUBHOCTH UCTIOIH30BAHMS BPEMEHU U
JIPYTUX PECYPCOB MPHU PEIICHUN
MOCTaBJICHHBIX 3a/a4.

YK-6.5 YMmeeT ocMbICIHBATh CBOU
COOCTBEHHBIC JICHCTBHS MPU YIIPABICHUH
KOJIJIEKTUBOM M CaMOOPTaHU3aIUH.

VYK-6.6 Bnageer npenocTaBieHHBIMHU
BO3MOJKHOCTSIMH ISl IPHOOPETEHHST HOBBIX
3HAHWUI 1 HABBIKOB.

VK-7. Criocoben

O IEP)KUBATH JOTKHBIN
YpOBEHB (HU3HUIECKOI
ITOITOTOBJIEHHOCTH JIJISt
oOecreyeHus
IMOJIHOIICHHOM COITMaIbHOMN
1 po(heccCuoHaTbHOM
JIEATEILHOCTH

VYK-7.1 3HaeT Hay4HO-IIPAKTUYECKHE OCHOBBI
(bu3nyecKkoi KyJabTyphl U 3J0pOBOT0 00pasa
KU3HU; BIUSHUE 03I0POBUTEIBHBIX CUCTEM
(GU3NIECKOTO BOCITUTAHUS HA YKPEIUICHNE
3J10pPOBbSI; CIIOCOOBI KOHTPOJISI U OLICHKU
(bu3NYECcKOro pa3BUTHS U PU3NUECKON
MOITOTOBJICHHOCTH;, TIPaBUJIA U CTIOCOOBI
TUTAHUPOBAHUS MHMBHTyaTbHBIX 3aHATHHA
Pa3INYHOM LIENEBOW HAIIPABICHHOCTH.
VYK-7.2 Ymeer noanepxuBaTh JOJDKHBIA
YPOBEHb (PU3MUECKON TIOATOTOBICHHOCTH JIJIS
o0ecrieueHus IIOJTHOLIEHHON COLMAILHON U
podhecCHOHANTBHOM JIEATETLHOCTH.

VYK-7.3 YMeer ucosb30BaTh OCHOBBI
(bU3NIECKOH KYIBTYPHI UII OCO3HAHHOTO
BBIOOPA 3/I0POBHECOEPETAIONINX TEXHOJIOT U
C YY4€TOM BHEIIHHUX U BHYTPEHHUX yCIOBHI
peanu3anuu mpoheccuoHaTbHOU
JESTEITbHOCTH.

VYK-7.4 Bnaneer cpeAcTBaMu U METOJAAMHU
YKPEIUICHUS 37I0POBbsI, (PU3NIECKOTO
CaMOCOBEPIICHCTBOBAHUS; IOJIKHBIM
ypoBHEM (pHU3HUYECKON TIOATOTOBICHHOCTH
Ui 0OecreyeH s MOJHOLEHHOM COIMaIbHOM
1 IpoeCCHOHATBHOH IS TETLHOCTH.

be3omnacHocts
JKU3ZHEIEATENb-
HOCTH

VK-8. Crmocoben
co31aBaTh U
MIOJICPKUBATH
0e30MacHbIe YCIOBUS
JKM3HEEATCILHOCTY, B
TOM YHCJIE NIPU
BO3HUKHOBEHHUH
YPE3BbIYANHBIX CUTYalIHI

VYK-8.1 3naer ocHOBHbIE TeXHOC(hEpPHBIE
OMACHOCTH, X CBOMCTBA U XapaKTEPUCTUKHU.
VYK-8.2 3Haer xapakTep BO3/IEHCTBUS
BpPEAHBIX U OMACHBIX (DAKTOPOB HA YEJIOBEKA U
MPUPOJHYIO CPEY, METO/IbI 3aIUTHI OT HUX
MIPUMEHUTENBHO K cepe cBoei
podecCHOHANTBHON JIeATETLHOCTH.

VYK-8.3 Ymeer o OecrieunBaTh Oe30nacHbie
1/Ua KOM(pOPTHBIE YCIOBUS TpyZa Ha
paboyem MecTe, B TOM YHCIIE C IIOMOILBIO
CPEICTB 3alIUTHI.

VYK-8.4 YMeer BbISBIAT U YCTPAHITh
po0IeMbl, CBSI3aHHBIE C HAPYIICHUSIMHU
TEXHUKHU 0€3011acHOCTH Ha paboueM MecTe.
VYK-8.5 YMeeT ocymiecTBisTh IEUCTBUS MO
MIPEAOTBPALLECHUIO YPE3BbIYANHBIX CUTYALINI
(IpUPOIHOTO U TEXHOT€HHOTO
MIPOMCXOXKACHHS ) HAa pabodeM MeCTe, B TOM
YHCJIE C IOMOIIbIO CPEJCTB 3aIIUTHI.
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YK-8.6 YmeeT BbIOUpaTh METOIBI 3AIIUATHI OT
OTIACHOCTEH MPUMEHHUTEILHO K cepe CBOCH
po¢ecCHOHANTBHOM JIeATETLHOCTH.

YK-8.7 Bnageet 3akoHOJaTEIbHBIMU U
MIPABOBBIMU aKTaMH B 00J1acTH 0€30TIaCHOCTH
Y OXpaHbl OKPYKaIOLEH Cpeibl,
TpeOOBaHUSAMHU K OE30TIACHOCTH TEXHUYICCKHX
persiaMeHToB B cdepe npodeccHoHaTbHON
TSI TCIILHOCTH.

VYK-8.8 Bnageer cmoco6amu 1 TEXHOJOTHUSAMHU
3aIUTHI B YPE3BBIYANHBIX CHTYAIIHSX.
VYK-8.9 Bnageer noHsTuiiHo-
TEPMHUHOJIOTUICCKHIM aIapaToM B 00JacTH
0€301acHOCTH.

VK-8.10 Biianeetr HaBbIKaMu
parmoHanu3anuy npohecCUOHATHLHOM
JESITEIILHOCTH C 1IEbI0 00eCTICUeHUS
0€30MMacHOCTH M 3alUTHl OKPYKAFOIIEH
Cpelibl.

Nuxiro3uBHas
KOMIETEHTHOCThH

VK-9. Ciocoben
HCII0JIL30BaTh 0Aa30BEIE
neheKTOTOTHIECKIE
3HAHUS B COITMATBHOM U
npodecCuoHAIBHOM

chepax

VYK-9.1 3Haer u moHMMaET 0COOEHHOCTH
MTOBE/ICHUS YICHOB KOJUICKTHBA C
OTPAHHYCHUSMH TI0 3I0POBBIO.

VYK-9.2 YmMmeer B3auMOI€iCTBOBATH C
YJICHaMH KOJUICKTHBA C OTPAHHYCHUSIMHU 110
3/10pPOBBIO.

VYK-9.3 Bnageer npuemamu aHaimsa
COOCTBEHHBIX ACUCTBUI MTPHU OOLIEHUH C
YJICHaMU KOJUICKTHBA C OTPAHHYCHUSIMHU 110
3/10pPOBBIO.

DKoOHOMHUYECKAI
KYJIBTYpa, B TOM
qucie

VK-10. Cnocoben
[IPUHUMAaTh 000CHOBaHHbIE
HSKOHOMMUYECKUE PELIEHUS

VK-10.1 3HaeT 0CHOBBLI SKOHOMHUYECKOI
KYJIbTYpbI, B TOM 4Kciie GUHAHCOBOM
TPAaMOTHOCTH.

VK-10.2 YMmeeT ucnois30BaTh 3HAHUS OCHOB

(¢uHaHCcOBas B pa3JIM4YHbIX 00JaCTsIX
IPAMOTHOCTD KH3HEETSIbHOCTH PKOHOMHKH TIPH PHHSATHU 000CHOBaHHBIX
pELIeHUH B pa3IMyHbIX 001acTIAX
JEATEINbHOCTH.
VYK-10.3 Biageer HaBbIKaMH BbIOOpa
SKOHOMMYECKH 0O0CHOBAHHBIX PEIICHUH B
Pa3IMYHbIX 00JACTIX KUZHEACSITEIbHOCTH.
I'paxxmanckas YK-11. Crocoben VYK-11.1 3naeT npaBoBbl€ HOPMBI,
MO3ULUS (dbopmupoBath HeTepnuMoe | (OPMUPYIOLIKE HETEPIIUMOE OTHOILLIEHUE K

OTHOIICHHUEC K

KOpPYILHOHHOMY
IIOBEICHHUIO

KOpPPYILHOHHOMY IOBEACHUIO.

VYK-11.2 YMeer peann3oBbIBaTh HETEPIIUMOE
OTHOILIEHHE K KOPPYNIIMOHHOMY IOBEIACHUIO
B pa3jMyYHbIX cepax AeaTeIbHOCTH.
VYK-11.3 Brnageer merogamu (popMUpoBaHUS
HETEPIUMOTI'0 OTHOILIEHUS K
KOPPYINIHOHHOMY IOBEACHUIO.

4.2 O6menpogeccnoHaJIbHbIe KOMIETEHIIUH BHITYCKHUKOB
U MHIMKATOPBI UX JTIOCTHKEHUSA
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HaunmeunoBauue

KaTeropuu Kot it namverosamie OTK Kox n HanMeHOBaHWE MHIMKATOPA
(rpynmsr) noctuxenus: OIIK
OIIK
Oobmenayynas | OIIK-1. Cnocoben OIIK-1.1 3naer ocHOBBI UG HepeHIHATBEHOTO
MOJTOTOBIICH- | MCIIOJIb30BaTh Y MHTETPAITBHOTO UCYHCIICHHUS,
HOCTB MaTeMaTU9YECKHe, mddepeHnnanbHbIX ypaBHEHUH, TEOPUU

CCTCCTBCHHOHAYYHBIC 1
HWHXXCHCPHBIC 3HAHUWA IJIA
pelIeHus 3a1a4
npoecCuoHATBHOU
JESITCIILHOCTH

BEPOSITHOCTEN U MAaTEMATUYECKON
CTaTUCTHKH.

OIIK-1.2 3Haer MmaTeMaTHYECKUE TEOPUU U
METO/Ibl, JISKAIME B OCHOBE MaTEeMAaTUYECKUX
MOJEIEN.

OIIK-1.3 3HaeT OCHOBHBIE JTAlbl
KayeCTBEHHOT'O U KOJIMYECTBEHHOTO
XMUMHUYECKOTO aHaJIN3a, TEOPETUUECKHE
OCHOBBI ¥ TIPHHIIAIIBI XUMUYECKUX U (PU3ZUKO-
XAMUYECKUX METO/IOB aHAIH3a, METOIbI
METpPOJIOrH4YeCcKOi 00pabOTKU Pe3yIbTaTOB
aHayu3a.

OIIK-1.4 3naer ¢pu3znyeckue OCHOBBI
MEXaHUKH, PU3UKU KOoeOaHuM U BOJIH,
AIIEKTPUYECTBA U MarHeTH3Ma,
AIIEKTPOJMHAMUKH, CTATUCTUIECKON (PU3UKU
¥ TEPMOIMHAMUKH, KBAHTOBOH (PU3HKH.
OIIK-1.5 3naer TeopeTHUECKUE OCHOBBI
oOuieil 1 HeopraHMYeCcKol XUMUU U
MOHUMATh MPUHIIUIIBI CTPOCHUS BEIIECTBA U
MPOTEKAHHSI XUMUYECKHX TPOIIECCOB;
OIIK-1.6 3Haer ocHOBBI KJ1acCU(pUKALUN
OpraHMYECKUX COEIUHEHUM, CTPOEHUE,
CHOCOOBI TIOJTyYEHHS] 1 XUMUYECKHE CBOWCTBA
Pa3IMYHbIX KJIACCOB OPraHUYEeCKUX
COCJIMHEHUH, OCHOBHBIC MEXaHU3MBI
MPOTEKAHHS OPTaHUIECKUX PEAKITHH.
OIIK-1.7 3naeT 0CHOBbI (PU3UUECKONH XUMUU
KaK TEOPETUUYECKOro pyHaaMeHTa
COBPEMEHHOM XMMUU U NPOLIECCOB
XUMHUYECKON TEXHOJIOTHH.

OIIK-80r1k-1 3Ha€T OCHOBHBIE MMOHITHS U
COOTHOIIICHUS TEPMOIMHAMUKHA
MTOBEPXHOCTHBIX SIBJICHUI, OCHOBHBIE
CBOMCTBA JIUCIIEPCHBIX CUCTEM.

OIIK-1.9 3Haetr 0CHOBHBIE KJIACCHI, COCTaB,
CTPYKTYPY H XapaKTEPUCTHKH COBPEMEHHBIX
MaTepHAIIOB, UCIOJIB3YEMBIX B XUMHUECKOM
TEXHOJIOTUU

OIIK-1.10 YMeeTr npoBOAUTH aHAIN3
(GyHKIUH, penaT OCHOBHBIE 3a/1a4d TEOPHUU
BEPOSATHOCTH U MAaTEeMaTHIECKOH CTAaTHCTHUKH,
pemaTh ypaBHEHHS U CUCTEMBI
muddepeHnanbHbIX YpaBHEHUM
MPUMEHUTEIFHO K PeaTbHBIM MTPOIECCaM,
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MPUMEHSITh MATEMAaTUYECKUE METOAbI IIPU
PELIEHUH TUIOBBIX MPOPECCUOHATBHBIX
3azad.

OIIK-1.11 Ymeer BoIOpaTh METOI aHATTH3A
JUIS 3a/IaHHOM aHAJTUTHUYECKOM 3a7auu U
MIPOBECTU CTATUCTUYECKYIO 00pabOTKy
Pe3yJIbTaTOB AaHAIUTUYECKUX ONPEeICHUH.
OIIK-1.12 YMmeer pemaTh TUIIOBBIE 3a/1a4H,
CBSI3aHHbIE, CBSI3aHHBIE C OCHOBHBIMU
paznenaMu (pU3MKHU, UCTIOIb30BATh
(bu3nyecKre 3aKOHbI IPU aHAJIW3€ U PELIEHUU
po6JIeM MpoPeCCHOHATBHON IEATETLHOCTH.
OIIK-1.13 YMeeT BBINOTHATH OCHOBHBIC
XUMHYECKUE OTIepalliu, ONPEAEIATh
TEPMOJIMHAMUYECKHE XapaKTePUCTUKU
XUMHUYECKUX PEeaKLUi U paBHOBECHbIE
KOHLIEHTPALUX BEUIECTB.

OIIK-1.14 YmMeeTt ucnonb30BaTh XUMUUECKHE
3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHbIE
JTAaHHbIE U KOJIMYECTBEHHBIE COOTHOLICHUS
HEOPraHMYeCKON XUMUU JUI PelIeHus
npodecCHOHANBHBIX 3a/1a4.

OIIK-1.15 YMmeer cuHTE3UpOBATH
OpraHUYECKUEe COECTMHEHUS.

OIIK-1.16 YMeeT nporHo3upoBarh BIUSHUE
pa3auyYHbIX (DAKTOPOB HAa paBHOBECHE B
XUMHUYECKUX PEAKLIUSIX; ONPEIEIATh
HaIPaBJIEHHOCTH MpoIiecca B 3aJJaHHBIX
HAYyaJIbHBIX YCIOBUSX; YCTaHABIUBATh
rpaHuLbl obacTeil ycrounBoctu (a3 B
OJIHOKOMIIOHEHTHBIX M OMHAPHBIX CUCTEMAX;
OTPEJENATh COCTABHI CYIIECTBYIOUX (ha3 B
OMHAPHBIX T€TEPOreHHbIX CUCTEMAX;
COCTaBJIATh KUHETUYECKUE YPAaBHEHUSI B
muddepeHInanTbHON U UHTETPAIbHON
(dbopmMax /1151 KHHETUYECKH MPOCTHIX PeaKuil
Y IPOTHO3MPOBATh BIMSHUE TEMIIEPATyphl Ha
CKOPOCTb Ipoliecca.

OIIK-1.17 YMeeT npoBOIUTH pacyeThl C
HCI0JIb30BAHUEM OCHOBHBIX COOTHOILIEHUN
TEPMOIMHAMUKU OBEPXHOCTHBIX SIBJICHUM U
pacueTbl OCHOBHBIX XapaKTEPUCTHK
JMCIIEPCHBIX CHCTEM.

OIIK-1.18 YmMeer moadupath MaTepuabl ¢
BBICOKMMH 3KCILTyaTalluOHHBIMU
XapaKTepUCTUKaMU JUIS 3aJaHHBIX YCIOBUI
AKCIUTyaTaliy, IPOTHO3UPOBATH UX
paboTOCIOCOOHOCTD
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OIIK-1.19 Bnangeetr ocHoBamu
(GyH1aMEHTaJIbHBIX MaTEMaTUYECKUX TEOPUI
1 HaBBIKAMU UCIIOJIb30BaHUS
MaTeMaTHUYECKOro anmnapara; MeToJaMmu
CTaTUCTUYECKON 00paboTKH MH(MOpMAIUH.
OIIK-1.20 Biageer MeTto1aMu POBEACHUS
XMUMHUYECKOTO aHaJIM3a U METPOJIOTHYECKON
OILICHKH €T0 pe3yJbTaTOB.

OIIK-1.21 Biageer MeToiaMu MPOBEACHUS
(bu3nyecKux U3MEPEHUN, MEeTOJaMu
KOPPEKTHOM OLIEHKHU MOTPEIIHOCTEN Mpr
MIPOBEJIEHUU (HU3UYECKOTO IKCIIEPUMEHTA.

OIIK-1.22 Bnageet TeopeTUYECKUMU
METO/1aMH{ OMMCAHUS CBOMCTB MPOCTHIX U
CJIOXHBIX BEILIECTB HA OCHOBE 3JIEKTPOHHOTO
CTPOEHUS UX aTOMOB U MOJIOKEHUS B
[leproauueckoii cucTeMe XuMHUYECKUX
3JIEMEHTOB, IKCIIEPUMEHTAIbHBIMU METOAAMHU
onpezeneHus (U3NKO-XUMHUYECKUX CBOWCTB
HEOPraHMYECKUX COEIUHEHU.

OIIK-1.23 Biageer skcriepuMeHTalIbHBIMU
METO/IaMU CUHTE3a, OYMCTKH, OIIPEICICHUS
(U3UKO-XUMHYECKUX CBOUCTB H
YCTAHOBJIEHUS CTPYKTYPbl OPraHU4eCKUX
COCIMHEHU M.

OIIK-1.24 Bnaneer HaBbIKaMU BHIYUCIICHUS
TEIUIOBBIX 3()(HEKTOB XMMUYECKUX PEaKIIHi
IIpY 331aHHOM TeMIIepaType B YCIOBUSAX
IMOCTOSIHCTBA JaBJICHUS WU 00beEMa;
KOHCTaHT PaBHOBECHUSI XUMUYECKUX PEaKUi
IIpH 331aHHOM TeMIlepaType; JaBICHUS
HACBHIIIICHHOTO Tapa HaJl MHAWBUIYaIbHBIM
BEIIECTBOM; COCTaBa COCYLIECTBYIOIIUX (a3 B
JBYXKOMITOHEHTHBIX CHCTEMaX.

OIIK-1.25 Biageetr MeTo1aMu ONpeesieHUs
KOHCTaHT CKOPOCTH XUMHUYECKUX peakluit
Pa3IMYHbIX OPSAIKOB MO pe3yabTaTaM
KMHETUYECKOTO 3KCIIEPUMEHTA.

OIIK-1.26 Biageer MeTo1aMu MPOBEACHUS
JMCIIEPCHOTO aHAJIN3a, CUHTE3a TUCIEPCHBIX
CUCTEM U OLIEHKHU MX arperaruBHOMI
YCTOWYHUBOCTH.

OIIK-1.27 Brnageer MeTo1aMU 3alUThI
MAIIIMH ¥ armnapaToB XUMUYECKUX
IIPOU3BOJICTB OT KOPPO3UU

Uccnenona-

OIIK-2. Crrocoben

OIIK-2.1 3HaeT OCHOBBI TEOPHH MEPEHOCA
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HaunmeunoBauue

KaTeropuu Koyt 1 Hammerosame OITK Kon u HanMeHoBaHUE UHIMKATOPA
(rpynmsr) noctuxenus: OIIK
OIIK
TeJbCKast HCIOJIb30BATh COBPEMEHHOE | UMITYJIbCA, TEIUIa U MACChI; IPUHIIMIIBI
MOATOTOBJIEH- | TEXHOJIOIMYECKOE U (U3MYECKOTO MOJIETMPOBAHUS XUMUKO-
HOCTb aHATTMTHUYECKOE TEXHOJIOTHYECKHX IIPOLIECCOB; OCHOBHbBIE

000opy0BaHKE TTPU
IIPOBEIECHUN HAYYHOTO U
TEXHOJIOTUIECKOTO
OKCIICPUMCHTA, IIPOBOJUTH
00paboTKy U aHAN3
IMOJIYYCHHBIX PE3YJIbTAaTOB

YpaBHEHHUS IBUYKEHUS )KUJIKOCTEH; OCHOBBI
TEOPUHU TEIUIONEPEIaun; OCHOBBI TEOPUHU
Maccornepezayu B CUCTEMax cO CBOOOIHON U
HETIOIBMYKHOM TpaHuliel pa3aena ¢as;
TUIIOBBIE MTPOLIECCHl XUMUUECKON
TEXHOJIOTUH, COOTBETCTBYIOIIME aIlliapaTbl U
METO/Ibl UX pacyera.

OIIK-2.2 3Haet MeTOIbl MOCTPOCHHUS
SMIUPUYECKUX (CTATUCTHUUECKUX) U (PU3HKO-
XUMHUYECKUX (TEOPETUUYECKUX) MOJIeTeH
XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB.
OIIK-2.3 3HaeT MeTOIBI ONITUMA3ALINN
XUMHKO-TEXHOJIOTMYECKHUX IPOLIECCOB C
MIPUMEHEHUEM SMIIUPUUYECKUX U/ MU (PUBUKO-
XUMHUYECKUX MOJCIIEH.

OIIK-2.4 3HaeT OCHOBHBIE ITPUHIIMIIBI
OpraHu3alui XUMUYECKOTO POU3BOJICTBA,
€ro UepapXuyecKoil CTpyKTypbl; oOLue
3aKOHOMEPHOCTH XUMHUYECKUX MPOLIECCOB;
OCHOBHBIE XUMUYECKHE MPOU3BOICTBA.
OIIK-2.5 3HaeT 0OCHOBBI T€OpUH IIpOLECCa B
XUMHUYECKOM PEAKTOPE, METOI0I0T IO
UCCIIEIOBAaHUS B3aUMOIEHCTBUSI ITPOLIECCOB
XUMUYECKUX IPEBPAILECHUHN U SIBJICHUN
IepeHoca Ha BCEX MaCIITa0HBIX YPOBHSIX,
METOJIMKY BBIOOpA PeaKTopa U pacuera
Ipolecca B HEM; OCHOBHbIE PEAKIIMOHHBIE
MIPOLIECCHI U PEAKTOPBI XUMHUUECKON U
He(PTEXUMHUYECKON TEXHOJIOTHH.

OIIK-2.6 3HaeT OCHOBHBIE TOHATHS TEOPUU
yIpaBiIeHUs! TEXHOJIOTMUECKUMHU
[poLIecCaMU; CTATUYECKUE U TMHAMUYECKHE
XapaKTEPUCTUKN OOBEKTOB U 3BEHHEB
yIpaBJE€HUS; OCHOBHBIE BUJIbI CUCTEM
aBTOMAaTHYECKOTO PETYIMPOBAHUS U 3aKOHBI
yIpaBie€HUs; TUIIOBbIE CUCTEMbI aBTOMATHU-
YEeCKOr'0 YIPaBJIEHUSI B XMMHUECKOMN
MIPOMBIIIIJIEHHOCTH; METO/IbI U CPENICTBA
JMArHOCTUKU M KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKHX TapaMETPOB.

OIIK-2.7 Ymeet onpenensTh XapakTrep
JBUKEHUS )KUJKOCTEH U ra30B; OCHOBHbBIE
XapaKTEPUCTUKH MPOIIECCOB TEIUIO- U
Maccornepeaun; pacCYUTHIBATH TapaMeTPhl U
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BBIOMpATh anmnapaTypy Uil KOHKPETHOTO
XMUMMKO-TEXHOJIOTMYECKOT0 ITpolecca.
OIIK-2.8 YmeeT paccunThIBaTh OCHOBHBIC
XapaKTEepUCTUKN XUMUYECKOTO IMpoliecca,
BBIOMpATh PALIMOHAIIBHYIO CXEMY ITPOU3BOJI-
CTBA 3aJJaHHOTO MIPOJYKTa, OLIECHUBATh TEXHO-
JIOTUYECKYI0 3(h(PEKTUBHOCTH MPOU3BO/ICTBA.
OIIK-2.9 Ymeer BbIOpaTh THUII peakTopa U
paccuuTaTh TEXHOJIOTHUECKUE TapaMeTPhbl
U1 3aJIaHHOTO Tpoliecca; ONPEaeNIUTh
rapaMeTpsl Hauaydiei opraHu3auu
rporecca B XUMUYECKOM PEakTope.
OIIK-2.10 YMmeeT onpeaensiTb OCHOBHbIE
CTaTUYECKUE U JUHAMUYECKUE
XapaKTEPUCTHUKUA 0OHEKTOB; BHIOUPATh
palOHAJIbHYIO CUCTEMY PETYJINPOBaAHUS
TEXHOJIOTHYECKOI0 MpolLecca; BEIOUparh
KOHKPETHBIE TUIIBI TPUOOPOB AJIst
JMArHOCTUKU XUMHUKO-TEXHOJIOTUYECKOTO
npotrecca.
OIIK-2.11 YmMeeT npuMeHSITh METOIbI
BBIYMCIUTEIBHON MaTeMaTUKH U
MaTeMaTU4YE€CKONU CTaTUCTUKH JISI
MOJEIUPOBAHUS U ONITUMU3ALUYA XUMHKO-
TEXHOJIOTHYECKHX IPOLIECCOB.
OIIK-2.12 Bnageetr metogamMu
TEXHOJIOTUYECKHX PACYETOB OTAEIBHBIX
y3J10B XUMUYECKOTO 000PYOBaHMUSL.
OIIK-2.13 Bnageetr MeTogamMu onpeesieHus
ONTUMAJIbHBIX U PAllMOHATBHBIX
TEXHOJIOTHYECKUX PEKUMOB PabOThI
000pyI0BaHUS.
OIIK-2.14 Bnageer meTogaMu pacuera u
aHaJln3a MPOLECCOB B XUMHUECKUX
peaxkTopax, OIpeesIeHNs TEXHOJIOTHYECKUX
roKasareseil mpoiiecca; MeTo1laMu BbIOOpa
XUMHUYECKUX PEAKTOPOB.
OIIK-2.15 Brnageer MeTogamMu yrpaBiaeHUs
XUMHKO-TEXHOJIOTHYECKUMH CUCTEMaMU U
METO/IaMHU PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHX IPOLIECCOB.
OIIK-2.16 Biageer nakeraMu MpHKIaIHBIX
MIPOrpaMM JUIsl MOJEIMPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX IPOLIECCOB.

IIpousBonact-
BEHHO-
TEXHOJIOTHYEC-

OIIK-3 CnocobeH pematb
3a1auu poheCcCUOHATHHOU
JEeATEITHPHOCTH HA OCHOBE

OI1IK-3.1 3HaeT TeEXHUYECKHUE U
MIPOrPaMMHEBIE CPECTBA peaTH3aIiH
WH()OPMAIIMOHHBIX TEXHOJIOTUH, OCHOBBI
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Kasa
IIOATrOTOBJICH-
HOCTb

nH(pOpPMaLIMOHHON U
OUOIMOTEYHON KYJIBTYPHI C
MIPUMEHEHUEM
MH(OPMALIMOHHBIX
TEXHOJIOTUH U Y4ETOM
TpeboBaHUM
nH(OPMaALMOHHON
0€30I1aCHOCTH

paboTHI B JIOKAIBHBIX U TJI0O0ATBHBIX CETAX H
MH()OPMAMOHHON OE301TaCHOCTH, TUIIOBBIC
YHCIICHHBIC METO/IbI PEIICHHUS MaTeMaTHIeC-
KHX 337129 U QJITOPUTMBI HX PeaTH3aIiH.
OIIK-3.2 3naer MeTObI MACHTU(DUKAITUN
MaTEeMaTUYCCKUX OTMCAHUN
TEXHOJIOTHYECCKHX IIPOIIECCOB HA OCHOBE
AKCIEPUMEHTAIBHBIX JIAHHBIX.

OIIK-3.3 Ymeet paboTaTh B KauecTBe
TI0JIB30BATENIs TIEPCOHALHOTO KOMIThIOTEPA,
MCII0JIb30BaTh YMCICHHBIC METOIBI JISI
pElICHUsS MaTeMaTHIEeCKHX 3a71ad,
WCII0JIb30BATh SI3BIKA U CUCTEMBI
MIPOrPAMMHUPOBAHUS JUTSI PEIICHUS
npodecCHOHANBHBIX 3a/1a4.

OIIK-3.4 YMmeeT npuUMeHSITh METOIbI
BBIYHCITUTEIIBHON MaTEeMaTUKH 1
MaTeMaTHU4ECKON CTaTUCTUKH JUIsl 00pabOTKU
Pe3yJIbTaTOB IKCIICPUMECHTA.

OIIK-3.5 Bnageetr MeTo1aMu 1MOMCKA U
obmeHa nHpOpMaIKel B TI00aTbHBIX U
JIOKAITBHBIX KOMITBIOTEPHBIX CETSX,
TEXHHYECKUMH U TTPOTPAMMHBIMHU
CpeICTBaMU 3alUThl HHPOPMAITUH TIPU
paboTe ¢ KOMIbIOTEPHBIMH CHCTEMaMHU,
BKJIFOYAsT TPUEMbI aHTUBUPYCHOM 3aIUTHI.
OIIK-3.6 Bnaneer metonamu
MaTeMaTU4YECKON CTaTUCTUKU JUIsl 00pabOTKU
Pe3yJIbTaTOB aKTUBHBIX U MTACCUBHBIX
AKCIIEPUMEHTOB.

OIIK-3.7 Bnageetr MeTo1aMy UCTIOIH30BAHUS
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOT U
JUTSL PEIICHUS TTOCTABIICHHBIX 337124
npodecCHOHANTBHON IeATETLHOCTH.

Opranusanuu-
OHHO-YIIPaB-
JIeHYEeCKast
MOITOTOBJICH-
HOCTb

OIIK-4 Cniocoben
OpraHru30BbLIBAThH
CaMOCTOSATENBHYIO U
KOJUICKTHBHYIO
IIPOU3BOJICTBEHHYIO H
HAyYHO-HCCIIEI0BATEIHCKYIO
JCSITEIILHOCTD,
pa3pabaThIBaTh IIJIAHBI U
IIPOrPaMMBI ITPOBEIEHHUS
HAayY4YHBIX I/ICCJ'IG)IOBaHl/If/'I u
TEXHUYECKUX Pa3paboToOK

OIIK-4.1 3HaeT 0CHOBBI pOCCUICKOMN
MIPaBOBON CUCTEMBI U POCCUICKOTO
3aKOHOJATEIbCTBA, IPABOBBIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B cpepe
npodecCHOHANTBHON IeATETLHOCTH.
OIIK-4.2 3naeT npaBoBble HOPMBI,
pErylupyoine OTHOUIEHHE YeI0BeKa K
4eJI0BEKY, 00ILIECTBY, OKpYXKalollel cpese.
OIIK-4.3 3Haet 0CHOBBI TPYJOBOTO
3aKOHOJATEIbCTBA.

OIIK-4.4 3HaeT 5KOHOMUYECKHE OCHOBBI
MIPOU3BOJICTBA M PECYPCHI TPEATIPHSITHS.
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OIIK-4.5 3naer nmoHsATHS: TOBAp, YCIyra,
paboTa, ce0eCTOMMOCTh MPOAYKIUH,
KJaccu(uKaIus 3aTpaT Ha IPOU3BOJICTBO U
peanu3aIuio MpoIyKINH.

OIIK-4.6 3naer xiaccupukanuio
MIPEIIIPHUATHH 11O TIPAaBOBOMY CTaTYCY;
KaTerOpUU TEXHOJIOTHYECKHIX CIIOCOO0B
MTPOU3BOJICTBA; TPUHIIAITE K METOIbI
HOPMHPOBAHHMSI M OTUIATHI TPY/A.

OIIK-4.7 3naer meTobl pazpaboTKu
OTICPATUBHBIX TUTAHOB Pa0OTHI IIEPBUIHBIX
MIPOU3BOICTBEHHBIX MOIPa3ICIICHUI.
OIIK-4.8 3naet gakTopsl, OMpeeIIONIe
YCTOWYMBOCTH OMOC(EphI, XapaKTEPUCTUKH
BO3pacTaHMs aHTPOTIOTCHHOTO BO3ICHCTBHUS
Ha MPUPOLY, TJI00aTBHBIE MPOOIIEMBI
9KOJIOTHH W TIPUHIIAITEI PAITHOHATILHOTO
MIPUPOJIOTIOIIE30BA-HHUSI, METOIBI CHIYKEHUS
X03sMCTBEHHOTO BO3JICHCTBUSI Ha Onocdepy,
OpraHu3aIllMOHHBIC ¥ ITPABOBBIE CPEICTBA
OXpaHbl OKPYKAIOIICH CPEJIbI, CIIOCOOBI
JOCTHKEHHS YCTOWYUBOTO Pa3BUTHSL.
OIIK-4.9 YmeeT ucnoJib30BaTh U COCTABIISITH
HOPMAaTHBHEIC M ITPABOBBIC JOKYMCHTHI,
OTHOCSIINECS K TPOopecCHOHATLHON
JCSITEIILHOCTH, ITPSATPUHAIMATD
HEO0XOAMMBIE MEPHI K BOCCTAHOBIICHUIO
HapYIICHHBIX MTPaB.

OIIK-4.10 YMeer peanu3oBbIBaTh MpaBa u
cBOOO/IBI YETIOBEKA B PA3JIMYHBIX cepax
KHU3HEIEATSIHHOCTH.

OIIK-4.11 YmMeeTt ucnosib30BaTh 3HAHUS
OCHOB SKOHOMHKH TP PEIICHUH
MIPOU3BOICTBEHHBIX 33/1a4.

OIIK-4.12 YmMeeT ocyIecTBIATh B 001IEM
BHUJIC OIICHKY aHTPOMOTEHHOTO BO3/ICHCTBHS
Ha OKPYXKAIOIIYIO CPEeNly C yIEeTOM
CHEIM(PUKA TTPUPOTHO-KITHMATHISCKUX
YCIOBHIA.

OIIK-4.13 YmMeer ucnoJb30BaTh
HOPMaTHUBHO-TIPABOBBIC AKTHI NPHU paboTe C
9KOJIOTHYECKOW TOKYMEHTAIUEH.
OI1K-4.14 Binageer ocHOBaMH
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XO3SIMICTBEHHOTO IpPaBa.

OIIK-4.15 Brnageer MeTogaMu yripaBiIeHUs
MIEPBUYHBIMH ITPOU3BOICTBEHHBIMU
M0JIpa3/IeICHUSIMU.

OIIK-4.16 Biageer Mmerogamu pa3zpaboTKu
MIPOU3BOICTBEHHBIX TPOTPAMM U CMEHHO-
CYTOYHBIX TUTAHOBBIX 3a/IaHUH ydacTKaM
MIPOU3BOJICTBA M aHAJIN3a UX BBIITOJHEHHUSL.
OIIK-4.17 Bnaneer metogamMu
SKOHOMHUYECKOHN OIIEHKHU yIepoa oT
JESATEITBHOCTH MPEIIPUSTHSL.

OIIK-4.18 Biageetr MmeroiamMu BbIOOpa
palMoOHAIBLHOTO CIIOCO0a CHUKEHUS
BO3JEHCTBUS HA OKPYKAIOIIYIO CPELY.
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIUH BBIITYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUA

OcHoBaHue
3anaga npodeccuoHaIbHBIN
. OOBexT um 061acTb Konn Konx 1 HanmeHoBaHue (npo
npodeccuoHaTbHON CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctwkenus [1IK
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
byHKIIH

Hal'[paB.]'lel—[HOCTb (l'[pO(l)I/IJIb), cnenuaau3anus: XuMuuecKkass TeXHOJ0rus MOJIMMEPHBIX KOMH03I/IIII/II7[, IOpoXoB
U TBEPALIX PAKECTHLIX TOILJIUB

Tun 3agau HpO(i)CCCI/IOHaJ'IbHOﬁ ACATCJIbHOCTHU: Hay‘lHO-I/ICCJ'IeIIOBaTeJII)CKI/Iﬁ

- Yyactue B Hay4HO-
HCCIIEIOBATENBCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
paborax (manee -
HUOKP),
HaIpaBJICHHBIX HA
COBEPLICHCTBOBAHNE
MOJTYYCHUS U
HCIO0JIb30BAHUS
SHEPrOHACHIIIEHHBIX
MaTepUajIoB U
U3JIeIIUI U U3Y4YCHHE
HUX CBOICTB;

- pazpaboTka
MporpamMM, METOJIUK,
TEXHUYECKUX CPEJICTB
JUIS IPOBEJICHUS
HCCIIEN0BaHUI
CBOICTB
CYIIECTBYIOLUX U
HOBBIX
SHEPrOHACHIIIEHHBIX
MaTepUajIoB U

NupuBunyansHble U
CMECEBBIE
SHEPTOHACHIIICHHbIE
MaTepuaibl U U3IeTus
Ha UX OCHOBE;
pacyeTHbIE METO/IbI
MIPOTHO3UPOBAHUS
SHEPTreTUUECKHUX
XapaKTEPUCTHUK
SHEPTrOHACHIIIEHHBIX
MaTepHaoB;
METO/1bI U TPUOOPHI
JUISL UCCIIEIOBAHUS U
OIIEHKH

3¢ dEeKTUBHOCTH U
MIPAaKTUYECKOU
MIPUTOTHOCTH
SHEPTrOHACHIIIEHHBIX
MaTepuasoB U
U3/ N.

IIK- 1 Cnocoben
MPUMEHSTh
COBPEMEHHBIC METO/IbI
HCCIIEIOBAHUS,
TUTAHUPOBATH U
MIPOBOJTUTH
HEO0O0XO0IMMBIHN
AKCIIEPUMEHT,
KOPPEKTHO
oOpabaTeIBaTh U
aHAITM3UPOBATH
MOJTy4YEHHBIC
pe3yabTaThI

[TIK-1.1 3naet coBpeMeHHbIE
METO/Ibl, UCIIOJIb3YIOIIHECS
MIPU TIPOBEICHUH HAYYHBIX
HCCIIEN0BaHUM, IIPUHIIMITBI
OpraHU3aIui U OCHOBHBIE
STamnbl BBIMOJIHEHUS! HAYYHO-
HCCIIEI0BATENbCKON PabOTHI;
[1K-1.2 3naer TeopeTnueckune
OCHOBBI COBPEMEHHBIX
METO/I0B UCCIIEJIOBAHUS
XUMHYECKUX, PU3UKO-
XUMHUYECKUX, B3PhIBUATHIX
CBOWCTB SHEPrOHACKIIIEHHBIX
MaTepUaIoB;

IIK-1.3 3Haetr MeTOABI U
QITOPUTMBI JIJIsI KOPPEKTHOTO
aHaJM3a 1 00paboTKH
pe3ynbTaTOB HAYYHBIX
HCCIIEIOBAHNH;

[1K-1.4 3naet ocHOBHBIE
MOJIO)KEHUS KBAHTOBOM
XUMUH, COBPEMEHHOU TEOPUHU
XUMHUYECKOM CBSI3H U

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTUYECKOE
MPOU3BOJICTBO (B chepax:
pa3paboTku,
MIPOCKTHPOBAHWS, HATAJIKH,
IKCIUTyaTaIluu 1
COBEPIIICHCTBOBAHUS CPEJICTB,
METO/I0B TIOJTyICHHSI 1
CII0COOOB IPUMEHEHHUS
SHEPTOHACHIIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MIPOMBIIIIJIEHHOTO U OTBITHOTO
MIPOU3BOJICTBA
WHIUBUIYAITBHBIX U
CMECEBBIX
SHEPTOHACHIIIEHHBIX
MaTEepHUaIOB, UCXOTHBIX
MIPOMEKYTOYHBIX MTPOTyKTOB
JUTSL UX TIOJTYYCHUS,
MIPOMBIIIIJIEHHOTO U OTBITHOTO
MPOU3BOJCTBA U3JCIUN HA
OCHOBE DHEPTOHACKIIIEHHBIX
MaTEPHUAJIOB; SKCILTyaTalluu 1

28



OcHoBaHue

3anaga npodeccuoHaIbHBIN

. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo

npodeccHoHaTEHON CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH

W3JIENN; MEXMOJIEKYISIPHOTO XpaHEHUS
- 06paboTKa 1 aHaIM3 B3aMMO/ICHCTBHS SHEPrOHACHIIIEHHBIX
pe3ynbTaToB IIPUMEHHTEIIBHO K MaTepuasoB; Hal30pa B
OKCIICPUMCHTAILHBIX SHEPrOHACHIIICHHBIM 00J1aCTH POMBIIIUIEHHON
HCCIIEIOBaHU, MaTepHualam; 0e30macHOCTH IIpU
(opmymiposanue [IK-1.5 YMmeer ucmons30Bath

BBIBO/JIOB, TIOJIFOTOBKA
OTYETOB U
myOIMKaIuii o
pe3ynbTaTax
HCCIICIOBAHMI,
3aImTa
VMHTEJUIEKTyaJIbHON
COOCTBEHHOCTH;

- y4acTHE BO
BHEJIPEHUU
pesynsratoB HUOKP;
- TIOWCK U aHAJIN3
HAayYHO-TEXHUYECKOU
uHpOpManuu B
oOmacTu
SHEPTrOHACHIIIEHHBIX
MaTepuasioB U
U3JIEIIUHI C LETbI0
Hay4HO-IIPAKTHYECKOU
Y MMATEHTHOMN
MOJIEPKKU
MIPOBOIUMBIX
HUCCIICIOBAHUIA;

COBPEMEHHBIE 000PYI0BaHNE
Y TIpUOOPHI IS TPOBEACHUS
HEO0OXOJUMBIX
AKCTIEPUMEHTAIBHBIX
HCCIICIOBAHMUIA;

[1IK-1.6 YmeeT npumeHATh
METO/Ibl BBIYMCITUTENEHON
MaTeMaTUKHU U
MaTeMaTHYeCKOH CTaTUCTUKU
Uit 00pabOTKH Pe3yIbTaTOB
OKCTIEPUMEHTA;

[IK-1.7 Ymeer npumeHATh
KBaHTOBO-XUMHUYECKUE
MOJIXOABI U METOIBI JIISI
pacuera, HHTEPIPETALUU U
NpeJcKa3aHus CTPOCHHS U
CBOWCTB SHEPrOHACKIIIEHHBIX
COCIUHCHUM;

[1K-1.8 Bnageer npuHuunaMmu
pa3paboTKH IKCIIEPUMEHTAb-
HBIX METOJIUK M IIPOTPaMM JUIS
MIPOBEACHHUS] HAYUYHBIX

MOJIYYEHHUH Y MCIIOJIb30BaHUU
JHEPrOHACHIIEHHBIX
MaTepuaioB U U3JEIHI).
Amnanu3 TpeOoBaHUH K
npodeccnoHaTLHBIM
KOMIICTEHIIHSIM,
MPEIbSIBISAEMBIX K
BBIMTYCKHMKAM Ha PbIHKE
Tpyaa; o0o0meHne
OTEYECTBEHHOTO U
3apyOeKHOrO OIbITA.
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

HCCIICIOBAHMUIA;

[1K-1.9 Bnaneer
uHpopManuei mo
COBPEMEHHBIM METOJIaM
Hay4HBIX HCCIIEIOBAHUI B
MpeAMETHOM 001acTu B
Poccun u 3a pyoexom;
IIK-1.10 Brnaneer
MPAKTUYECKUMH HaBBIKAMU
MIPUMEHEHHS] COBPEMEHHOTO
000pyI0BaHuUs ¥ IPUOOPOB
JUTSL BBITIOJTHEHUS] HAYIHBIX
HCCIICIOBAHMUIA;

[IK-1.11 Bnageet meronamu
MPUMEHECHHS COBPEMEHHBIX
CUCTEM KOMITBIOTEPHOU
MaTEeMAaTHKH JJIsI KOPPEKTHOTO
aHain3a u 00pabOTKH
pe3ynbTaTOB HAYYHBIX
HCCIICIOBAHMUIA;

[1K-1.12 Bnaneer HaBbIKaMu
MIPUMEHECHHSI KBAHTOBO-
XUMHYECKUX METOJOB U
CTaHJIaPTHBIX KBAaHTOBO-
XUMHYECKUX KOMIBIOTEPHBIX
MPOrPaMM IPH PEIICHAN
HCCIIEI0BATENIbCKUX 3a/au.

I1K- 2 Criocoben

[1K-2.1 3HaeT OCHOBHBIE

26 XUMHYECKOE, XMMHKO-
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
M3y4daTh Hay4HO- METO/IbI, UCTIOJIB3YIOLTHECS TEXHOJIOTHYECKOE

TEXHUUYECKYIO
nH(pOpMaIIHIO,
OTEYECTBEHHBIN U
3apyOeXHBIN OIBIT 110
TEMaTHKe
HCCIIEN0BaHUN

IIPU MPOBEICHUN HAYYHBIX
HCCIIEN0BaHUN
SHEPrOHACHIILIEHHBIX
MAaTEPUAIOB U U3ACIIHIL;
I1K-2.2 3Haet oCHOBHBIE
STarnbl BHIIOJIHEHUS HAyYHO-
HCCIIEI0BATENbCKON PabOTHI;
I1K-2.3 3HaeT oCHOBHBIE
BO3MOYHOCTH COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTUH /7151 TOCTAaHOBKHU
3a1ay, coopa, aHalIu3a U
00paboTku
JKCIIEPUMEHTAIBHON U
JUTEepaTypHOU MH(pOpMaK
10 TEMaTHKE UCCICIOBAHUM;
[1K-2.4 YMmeeT ocymiecTBIsATh
ITOMCK HAyYHO-TEXHUYECKON
nH(pOpMAIINY TI0 TEMaTHKE
HCCIIEA0BAaHUM B JIOKAJIBHBIX U
on-line 0a3ax JaHHBIX,
Pa3IMYHBIX TOMCKOBBIX
CUCTEMAX;

[1IK-2.5 Ymeer npeanarats u
pelarth 3a/1a4uu, CBI3aHHbIE C
IIPOBEJICHUEM Hay4HBIX
HCCIIEIOBAaHUI B 00J1aCTH

MPOM3BOJICTBO (B chepax:
pa3paboTku,
NPOCKTUPOBAHUS, HAJIA/IKH,
AKCTUTyaTally U
COBEpPILIEHCTBOBAHUS CPEJICTB,
METOJIOB MOJY4EHUS U
CH0c000B MPUMEHEHUS
JHEPrOHACHIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MPOMBIIIUICHHOTO U OTIBITHOTO
MIPOU3BOJICTBA
WH/IUBUYATbHBIX U
CMECEBBIX
JHEPrOHACHIIEHHBIX
MaTepHaoB, UCXOTHBIX U
MPOMEXYTOYHBIX MTPOIYKTOB
JUISL UX TIOJTyYCHHS,
MPOMBIIIUICHHOTO U OTIBITHOTO
IIPOU3BO/ICTBA U3/IEIIUN Ha
OCHOBE SHEPrOHACHIIIEHHBIX
MaTepHaIOB; SKCIUTyaTalluu 1
XpaHCHHS
JHEPrOHACHIIEHHBIX
MaTepHaJioB; HaJ30pa B
00JacTH MPOMBIIITICHHON
0€30MaCHOCTH TIPH
MIOJIy4EHUHU U MCTIOJIb30BaHUN
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
SHEPTOHACHIIIEHHBIX SHEPTOHACHIIEHHBIX

MAaTepHaJIOB U U3JIECIIUI Ha
OCHOBE aHaJIl3a Hay4yHO-
TE€3HUUYECKON UHPOpMAIUH;
[1K-2.6 Bnageet coBpeMeHHOM
uH(popManuen 0 COCTOSTHUN
UCCIIEI0OBAaHUH B 00J1acTH
SHEPTrOHACHIIIEHHBIX
COEIMHEHUI U U3JIeIIUI B
Poccun u 3a pyoexom;
[1K-2.7 Bnageet HaBbIKaMu
M3y4YeHUus: U 00001IeHus
nH(pOpMAIINY TI0 TEMaTHKE
HCCIIEJOBaHUMN.

MaTEepUaJIOB U U3JEIHM).
Amnanu3 TpeOoBaHUH K
npodeccnoHaTLHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIX K
BBIITYCKHUKAM Ha PHIHKE
Tpyaa; o0o0meHne
OTEYECTBEHHOTO U
3apyOeKHOrO OIbITA.

I1K-3 Cnocoben
NPEICTABIISATh
pE3yJIbTaThI
UCCIICIOBAHUS B
(dbopMax OTYETOB,
pedeparos,
MyOTHKAIIi 1
MyOJIMIHBIX
00CYKICHH,
¢dbopmynupoBaTth
MPaKTHYECKHE
PEKOMEHIAINH 110
UCIIOJIb30BAHUIO

pe3yJIbTaTOB HAY4YHBIX

I1K-3.1 3Haet oCHOBHBIE
IIpaBuJIa U TpeOOBAHMUSI 1O
0(OPMIICHHIO PE3yIbTaTOB
HAaYYHBIX HCCJIEOBaHMII;
[1K-3.2 Ymeet opopmIIsiTh
pe3yIbTaThl HAYYHBIX
HUCCIEeN0BAaHUU B BUJIE
pedeparoB, OTYETOB,
nyOIMKaIuii ¢ yaétom
tpeboBanuii 'OCToB, a Takxke
CHelHaIbHBIX TpeOOBaHUM
Poccuiickux n 3apy0ekHbIX
HAyYHO-TEXHUYECKHX
U3IaHU;

[IK-3.3 Ymeer

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTUYECKOE
MPOM3BOJICTBO (B chepax:
pa3paboTku,
MIPOCKTHPOBAHWS, HATAJIKH,
AKCIUTYaTaIH |
COBEPIIICHCTBOBAHUS CPEJICTB,
METO/I0B TIOJTyICHHSI 1
CH0CcOO0B MPUMEHEHUS
SHEPTOHACHIIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MIPOMBIIIIJIEHHOTO U OTBITHOTO
MIPOU3BOJICTBA
WHIUBUIYAITBHBIX U
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OcHoBaHue

3anaga npodeccuoHaIbHBIN

. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo

npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)

3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
WCCIIEI0BAaHUI (bopMynHpOBaTh BHIBOII, CMECEBBIX
IPAKTHYECKHE PEKOMEHIALMHI | SHEPrOHACHILEHHBIX

110 pe3yJbTaTaM Hay4YHBIX
HCCIICIOBAHMUIA;

[1K-3.4 Bnaneer
MPAKTUYECKUMH HAaBBIKAMU
W3JI0KEHUS PE3yThbTaTOB
HUCCIEeN0BAaHUN B BUJE
pedeparoB, OTIETOB,
MyOTHKAITiA, TPeCTaBICHUS
ux B (hopMe MyOIMUHBIX
JIMCKYCCUH U TOKJIAJIOB.

MaTepHaloB, UCXOTHBIX U
MPOMEXYTOYHBIX MPOIYKTOB
JUISL UX TIOJTyYCHHS;
MPOMBIIIUICHHOTO U OTIBITHOTO
IIPOU3BO/ICTBA U3JIEIIUN Ha
OCHOBE SHEPrOHACKIIICHHBIX
MaTepUaIOB; IKCILTyaTallu 1
XpaHCHHS
JHEPrOHACHIIEHHBIX
MaTepHaNioB; HA/I30Pa B
00JacTH MPOMBIIITICHHON
0€301MaCHOCTH TIpH
MOJYYCHHUH Y MCIIOJIb30BaHUU
JHEPrOHACHIIEHHBIX
MaTEepUaJIOB U U3JEIHH).
Amnanu3 TpeOoBaHUH K
podeccnoHaTEHBIM
KOMITCTCHITUSIM,
NPEABSIBISIEMBIX K
BBIITYCKHUKAM Ha PHIHKE
Tpyna; o0o0meHne
OTEYECTBEHHOTO 1
3apyO€KHOIO OIbITA.

IICK-2.1 Criocoben
MOJTy4aTh TIOpOXa,
TBEpJbIE PAKETHBIE
TOIIJINBA, HOJ'II/IMepHBIG

TICK-2.1.1 3HaeT OCHOBHBIE
METO/IbI MTOTYYECHHS TTOPOXOB,
TBEPJIBIX PAKETHBIX TOTLIUB,

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTHIECKOE
POM3BOJICTBO (B chepax:
pa3paboTku,
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

KOMITO3UITMOHHBIE
MaTepHabl
Pa3IMYHOTO COCTaBa U
Ha3HAYCHUS U
UCCIIeIOBATh UX
napaMeTpsl TOPEHUS,
(UBHKO-XUMUYECKHE,
B3pPBIBYATHIC U
MEXaHUYECKUE
CBOMCTBA

MOJIMMEPHBIX
KOMIO3UIIMOHHBIX MaTEPHAJIOB
Pa3IMYHOIO COCTaBa U
Ha3Ha4YeHUs U TpeOOBaHUS K
HCXOJIHBIM MPOJIYKTaM;
I1CK-2.1.2 3naer
TEOPETUYECKUE OCHOBBI U
MEXaHU3Mbl OCHOBHBIX
XUMHUUYECKUX PEAKIIUH,
MIPUMEHSEMBIX MPU MMOTYYCHUN
SHEPTrOHACHIIIEHHBIX
MaTepUasoB;

I1CK-2.1.3 3naer
COBPEMEHHBIE METO/IbI
HCCIIEIOBAHUS, pacuera u
IIPOrHO3UPOBAHUS TapaMeTPOB
ropeHusi, pusuKo-
XUMUYECKUX, MEXaHUUECKUX U
Pa3IMYHBIX CIIENUATBHBIX
CBOWCTB SHEPrOHACKIIIEHHBIX
MaTepUasoB;

[1CK-2.1.4 Ymeer
IIPOrHO3UPOBATh
MEePCIEKTUBHBIC TYTH
MOJIy4YEHUS
SHEPTrOHACHIIIEHHBIX

MIPOEKTUPOBAHNS, HAJIA/IKH,
AKCTUTyaTally U
COBEpILIEHCTBOBAHUSI CPEJICTB,
METOJIOB MOJY4EHUS U
CH0CcOO0B MPUMEHEHUS
SHEPTOHACHIIIEHHBIX
MAaTEPHUAIOB U U3JEIIHIL;
MIPOMBIIIJICHHOTO M OTIBITHOTO
MIPOU3BOJICTBA
WH/IUBUYATbHBIX U
CMECEBBIX
SHEPTOHACHIIEHHBIX
MaTepHAJIOB, UCXOIHBIX U
MIPOMEKYTOYHBIX MPOTYKTOB
ISl MIX TIOJTYYEHUS;
MIPOMBIIIJICHHOTO M OTIBITHOTO
MPOU3BOJCTBA U3JCIUN HA
OCHOBE YHEPrOHACHIIIEHHBIX
MaTepHAIOB; SKCILUTYaTalluu 1
XpaHEeHUs
SHEPTOHACHIIIEHHBIX
MaTepHalioB; HAJ30pa B
00JacTH MPOMBIIITICHHON
0€30MaCHOCTH TIpH
MOJIy4EHUHU U MCTIOJIb30BaHUN
SHEPTOHACHIIEHHBIX
MaTepuaioB U U3JEIHI).
Amnanu3 TpeboBaHUH K
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH

MaTepHAJIOB C 3aJJaHHBIMH npoheccuoOHaTBEHBIM
CBOMCTBaMU; KOMIETEHIUSM,

[ICK-2.1.5 Ymeer olieHHBATH
XUMUYECKUE U
SHEPreTUYECKUE CBOMCTBA
HOBBIX HEPrOHACHIIIIEHHBIX
MAaTepHUaNoB;

IICK-2.1.6 Ymeer
HKCTIEPUMEHTAIBHO
OTIpENIeNIATH OCHOBHBIE
¢busnveckue, GU3NKO-
XUMUYECKHUE XapaKTEPUCTUKU
U TIapaMeTpbl TOPEHHS
SHEPTOHACHIIIEHHBIX
MaTepHaIOB, TPOBOIUTH UX
aHaJN3 XUMUYECKUMU U
(UBHKO-XUMUYIECKHUMHU
METOIaMH;

[1CK-2.1.7 Bnaneer
MPAaKTUYECKUMHU HaBBIKAMHU
MOJTyYEeHUS
SHEPTOHACHIIIEHHBIX
MaTepHAJIOB Pa3IMYHOTO
cocTaBa B 1a00OpaTOPHBIX
YCIIOBHSIX;

TICK-2.1.8 Bnageer HaBbIKAaMHU

SKCIEPUMEHTAIbHOU paboThl

MNpEABABIACMBIX K
BBIITYCKHUKAaM Ha PbIHKE
Tpyaa; o0o0meHne
OTCYECCTBCHHOI'O 1
3apyO€KHOrO OIbITA.
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

0 UCCJIEJOBAaHUIO
¢busnveckux, HU3NKo-
XUMUYECKUX XapaKTEPUCTHK H
napaMeTpOB TOPEHHS
SHEPTOHACHIIIEHHBIX
MaTepUAJIOB.

[ICK-2.2 Cniocoben
pa3pabaThiBaTh
METOJUKU U
MPOTrpaMMBbI
MPOBEACHUS
HCCIIEIOBAHU I
MTOPOXOB, TBEP/BIX
PaKETHBIX TOILIUB,
MOJIMMEPHBIX
KOMIO3UITMOHHBIX
MAaTEPUAJIOB U U3ACIIHI
W3 HUX, METOAUKHU
KOHTPOJISt
TEXHOJIOTHYECKUX
MPOIIECCOB MX
MOJTy4YEeHUS

[ICK-2.2.1 3HaeT OCHOBHBIE
METO/IbI, UCIIOJIb3YIOIIHECS
MIPU TIPOBEICHUH
HUCCIEI0BAHUN
WHJIMBUIYAIBHBIX U CMECEBBIX
SHEPTrOHACHIIIEHHBIX
MAaTepHaoB, UX UCIIBITAHUN;
[ICK-2.2.2 3naet Teopuro
BO3HUKHOBEHHUSI U PA3BUTHUS
caMOoPacHpOCTPAHSIOIIUXCS
(UBHKO-XUMUYECKHIX
MPOIIECCOB TOPEHUS U
JETOHAITNY, IEPEX0,/1a TOPEHUS
B JICTOHAITHUIO;

[ICK-2.2.3 3naer
COBpPEMEHHBIE MPE/ICTABICHUS
0 METOJaX CO3JaHUsI HOBBIX
SHEPTrOHACHIIIEHHBIX
MaTepuaioB U COCTABOB C
3a/IaHHBIMU [TapaMeTpamMu
ropeHusi, pusuko-
XUMHUYECKHUMH,
MEXaHUYECKUMHU U JIPYTUMHU

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTUYECKOE
POM3BOJICTBO (B chepax:
pa3paboTku,
MIPOCKTHPOBAHWSI, HATAJIKH,
AKCIUTYaTaIH |
COBEPIIICHCTBOBAHUS CPEJICTB,
METO/I0B TIOJTyICHHSI 1
CH0CcOO0B MPUMEHEHUS
SHEPTOHACHIIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MIPOMBIIIIJIEHHOTO U OTBITHOTO
MIPOU3BOJICTBA
WHIUBUIYAITBHBIX U
CMECEBBIX
SHEPTOHACHIIIEHHBIX
MaTEepHUaIOB, UCXOTHBIX H
MIPOMEKYTOYHBIX MTPOTyKTOB
JUTSL UX TIOJTYYCHUS,
MIPOMBIIIIJIEHHOTO U OTBITHOTO
IIPOU3BOJICTBA U3/IEIUN Ha
OCHOBE DHEPTOHACKIIEHHBIX
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH

CTIEMANbHBIMUA CBOWCTBAMH; | MaT€pPHAJIOB; SKCIUTyaTallH U
I1CK-2.2.4 3HaeT npUHIUIIBI XpaHEHHUs
mo100pa KOMIIOHEHTOB U SHEPTOHACHIIIEHHBIX

3aBUCUMOCTb Ba)KHEHUIIINX
CBOWCTB SHEPrOHACKIIIEHHBIX
MaTepHuasIoB OT MPUPOJIbI U
COOTHOIIEHUSI KOMIIOHEHTOB,
MJIOTHOCTU U CTPYKTYPBI
3apsza, OT BHEIIHUX YCIOBHI;
[1CK-2.2.5 Ymeer
TEOPETUUYECKU PACCUUTHIBATD U
AKCIIEPUMEHTAILHO
OTIpEeNIETsATh
TePMOJUHAMUYECKUE U
B3PBIBUATHIE XaPAKTEPUCTUKU
SHEPTrOHACHIIIEHHBIX
MaTepuaos;

[1CK-2.2.6 Ymersb npeanaratb
Y pemiarh 3a7a4u, CBsI3aHHbIE C
MPOBEICHUEM HCCIICIOBAHUI
SHEPTrOHACHIIIEHHBIX
MAaTepHaoB, UX UCIIBITAHUN;
[1ICK-2.2.7 YmeTh
MIPOTHO3UPOBATH KOMILIEKC
CBOWCTB SHEPrOHACKIIIEHHBIX
MaTepuaioB Ha OCHOBE UX
(UBUKO-XUMUYECKHIX

MaTepHaloB; HAJI30pa B
00JacTH MPOMBIIITICHHON
0€30MaCHOCTH TIpU
MOJYYEHHUH Y MCIIOJIb30BaHUU
JHEPrOHACHIIEHHBIX
MaTepuaioB U U3JEIHI).
Amnanu3 TpeboBaHUH K
podeccnoHaTLHBIM
KOMIICTEHIIHSIM,
MPEIbSIBISAEMBIX K
BBIMTYCKHUKAM Ha PhIHKE
Tpyaa; o0o0meHne
OTEYECTBEHHOTO 1
3apyO€KHOIO OIbITA.
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

XapaKTEPUCTHK;
I[ICK-2.2.8 Bnagets
METOJAMKaMH pacueTa u
AKCIEPUMEHTAIBHOTO
ONIPEAEIICHUS SHEPTETUYECKUX
XapaKTePUCTHUK, TApAMETPOB
TOPEHUS, PEOJIOTUYECKUX,
MEXaHUUYECKUX U
CIICLIMAJIBHBIX CBOMCTB
SHEPrOHACHIIIEHHBIX
MAaTEPUAOB U U3ACIIHIL;
IICK-2.2.9 BnaneTs HaBbIKAMHU
AKCIEPUMEHTAIbHONU paboThI
10 UCCIICIOBaHUIO
SHEPrOHACHIIIEHHBIX
MaTepHUaNoB;

I[ICK-2.2.10 BmageTs
OCHOBHBIMH 3KCIIEPUMEHTAIIb-
HBIMHU METOJaMU MOJTYyYEHHUS
SHEPrOHACHIIIEHHbBIX
MAaTepHaoB, KOMILUIEKCHOTO
UCCIIEIOBaHUS UX PU3NKO-
XUMHUYECKUX CBOMCTB.

Tun 3agau n

0(heCCHOHAILHOM AeTEJbHOCTH: TEXHOJOTNYeCKUI

Opranuzanus

3G dEKTUBHOTO U
0€301MacHOTO BEJACHHUS
TEXHOJIOTUICCKUX

TexHonmormueckme
MPOLECCHI MOTYYEHUS
SHEPrOHACHIIIEHHbBIX
MAaTepHaAJIOB U

IIK-4 Crnocoben
OCYILECTBJIATH
TEXHOJOTHUCCKHUH
pouecc B

I1K-4.1 3Haer ocHOBHBIE
O0COOEHHOCTH MPOEKTUPOBAHUS
MPEANPUATHH 110 TPOU3BOI-
CTBY SHEPrOHACHIIIIEHHBIX

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTUYECKOE
MPOM3BOJICTBO (B chepax:
pa3paboTku,
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
MIPOIIECCOB TOTYUCHHSI | U3JICNNN; COOTBETCTBHUH C MaTepHaJIOB; MIPOEKTUPOBAHUS, HAJIA/IKH,

SHEPTrOHACHIIIEHHBIX
MaTepHaJIOB U
U31CIHI;
BBITTOJTHEHHE
WH)KEHEPHBIX
pacueTos,
00ecreynBaroINX
MpOBEJICHUE
CYIIECTBYIOIMIETO
TEXHOJIOIHYECKOT0
mporecca wiu
BHECEHHS B HETO
HEO0OXO0IMMBIX
JIOTIOJTHEHUM U
W3MCHCHUH;
pa3paboTka
MEpOIPUATHH 110
00ecreueHUIO
TpeOyeMoro KayecTna
TIPOJyKIIHH,
KOHTPOJIIO HaJl KX
BBITIOJTHEHHEM, TIO
MPEIYIPEKACHUIO U
YCTPaHEHUIO CIIy9YacB
HapyIICHUS
TEXHOJIOIHYECKOTO
periiaMeHTa;

METO/1bI U TPUOOPHI
ISl CCTIEIOBAHUS U
OILIEHKH

3¢ dEeKTUBHOCTH U
MIPaKTUYECKOU
MIPUTOTHOCTH
SHEPTOHACHIIIEHHBIX
MaTepHaloB U
U3ICIIUM;
obopymoBaHue 1Jist
MIPOU3BOJICTBA U
nepepaboTKu
SHEPTOHACHIIIEHHBIX
MaTepHaloB U
U3/IEeTIU .

peraamMeHToM U
HCI0JIb30BATh
TEXHUYECKUE CPEJICTBA
JUISL KOHTPOJIS €T0
OCHOBHBIX TapaMETpPOB,
HOPM BBIPAOOTKH U
TEXHOJOTUYECKHUX
HOPMaTUBOB
pacxo/10BaHUs ChIPbS,
SHEPreTUUECKUX
3aTpar, CBOMCTB ChIPbs
Y TOTOBOM IIPOJYKIUH,
oOecrieueHne
TpeOoBaHUI TIO
CTaHJapTHU3aLHH,
cepTH(UKaLNH,
SKOHOMHYECKOU

3¢ dEeKTBHOCTH U
KauyeCTBY IPOIYKIINH

[1K-4.2 3naeT ocHOBHBIE
ATaIbl BHEJPEHUS HAYIHBIX
pa3paboTOK B MPOU3BOJICTBO;
[1K-4.3 3HaeT npyUHLIMIIBI
COCTaBJICHUS] TEXHUYECKOTO
3aJlaHUS Ha IPOEKTUPOBAHUE
OTIBITHOM WJIM UJIOTHOM
YCTaHOBKH, COCTaB UCXO/IHBIX
JAHHBIX IS IPOEKTHUPOBAHUS;
[1K-4.4 3naeT npyUHLIMIIBI
BBIOOpA CXEMBbI TPOU3BO/ICTBA;
[1K-4.5 3naet meToapbl
COCTaBJICHUS TEIJIOBOTO U
MaTepHaIbHOro OajlaHca,
pacyeTa MacCOOOMEHHBIX
anmnapaToB JAJs SKCTPAKLNUU U
IIPOLIECCOB CYILIKH;

I1K-4.6 3naer
3aKOHOJATEIbHYIO,
OpraHMU3aIMOHHYI0, HAYYHYIO
U TEXHUYECKYIO OCHOBBI
oOecrieyeHns eMHCTBA
U3MEPEHUH, CTAHIAPTU3 AN
Y TIOATBEPKICHUS
COOTBETCTBHUS, 0COOEHHOCTH
NEATENbHOCTH OPTaHU3aluil B
00J1aCTH TEXHUYECKOTO

AKCTUTyaTally U
COBEPILIEHCTBOBAHUS CPEJICTB,
METOJIOB MOJY4EHUS U
CH0COO0B MPUMEHEHUS
SHEPTOHACHIIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MIPOMBIIIJICHHOTO M OTIBITHOTO
MIPOU3BOJICTBA
WHIUBUIYTbHBIX U
CMECEBBIX
SHEPTOHACHIIEHHBIX
MaTepHAJIOB, UCXOIHBIX U
MIPOMEKYTOYHBIX MPOTYKTOB
ISl MIX TIOJTYYEHUS;
MIPOMBIIIJICHHOTO M OTIBITHOTO
IIPOU3BOJICTBA U3JIEIIUN Ha
OCHOBE SHEPrOHACHIIIEHHBIX
MaTepHAIOB; SKCILUTYaTalluu 1
XpaHeHUs
SHEPTOHACHIIIEHHBIX
MaTepHalioB; HAJ30pa B
00JacTH MPOMBIIITICHHON
0€30MaCHOCTH TIpU
MOJIy4EHUHU U MCTIOJIb30BaHUN
SHEPTOHACHIIEHHBIX
MaTEepUaJIOB U U3JIEIHH).
Amnanu3 TpeOoBaHUH K
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OcHoBaHue

3anava . OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npodeccuonaL I
npodeccHoHaTEHON CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH

OpraHusanus u PEeryaupOBaHUS U YIPABICHUS | MPOo(deCCHOHATBLHBIM
ydacTue B KayeCTBOM; KOMITIETEHIIUSIM,
HCIIBITAHUAX TOTOBOM I1K-4.7 3Haet oCHOBHBIE NPEABABIISIEMBIX K
MIPOJTYKIINH; CXEMbI cepTU(PHUKALUU U BBIITYCKHHUKAM Ha PbIHKE
KOHTPOJIb HaJl nekiiapupoBanud B PO u 3a Tpyaa; o0o0meHne
COOJTIO/ICHUEM pyoexom; OTEYECTBEHHOTO U
TEXHOJIOTUYECKOU I1K-4.8 YMmeer ucnonp3oBath | 3apyO€KHOTO OIBITA.
JUCLMILIMHBL, pa3oop MIOJIy4YEHHBIE 3HAHUSI IS
CIIy4aceB €e pelIeHNs KOHKPETHBIX 33134

HapyIIEHUs U aHaIU3
BBI3BIBAIOLIUX UX
IIPUYNH;

MOATOTOBKA U
KOPPEKTHPOBKA
TEXHOJIOTMYECKON
JOKYMEHTAIUY;
ydacTue B
IIPOBEJICHUH OIBITHBIX
paboT 1Mo BHEAPEHHIO
HOBBIX PELENTYp,
METO/IUK, OCBOCHHUIO
HOBBIX CTaHJIapTOB,
HOBBIX IPUOOPOB;
aHaJIN3 pacxoa ChIpbs
U MaTepuaios,
pa3paboTka
MEpOIPUATUH 110 UX
SKOHOMMH U

MIPU TPOESKTUPOBAHUU
MIPOU3BOJICTBA
SHEPTrOHACHIIIEHHBIX
MaTepHuaos;

[1K-4.9 YmeeT npumeHATh
METO/IbI KOHTPOJISI U
YIpaBJICHUS! Ka4e€CTBOM
MIPOAYKIIUHU U
MIPOU3BOJICTBEHHOTO Tpoliecca
MPEANPUSTHS, AHATU3UPOBATH
JTAaHHBIE O KaueCTBE
IPOJKLIHH;

[1K-4.10 YMeet ucnonab30BaTh
TEXHUYECKUE CPEICTBA s
M3MEPEHUS] OCHOBHBIX
rapaMeTpoB TEXHOJIOTUYEC-
KOTO IpOoLEecca, CBOMCTB
CBIPbSI ¥ IPOAYKIINH;

IIK-4.11 YMeer OLleHUTH
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
SHEPTOCOEPEIKEHHIO; BEJIMYMHY dHEpro3arpar

ydacTue B pa3paboTke
MEpOIPUATHH 110
CHIDKCHHIO
aBapUHHOCTH,
TpaBMaTU3Ma U
npodeccnoHaIbHO T
3a00JIEBAEMOCTH, T10
MEXaHH3AIH |
aBTOMaTH3AINN
MIPOIIECCOB.

KOHKPETHOTO TEXHOJIOTYeC-
KOT0 MpoIiecca, ero YJKOHOMHU-
4ecKyto 3 peKTHBHOCTB;
I1K-4.12 BnaneeT HaBBIKAMHU
10 HOATOTOBKE UCXOIHEIX
JAHHBIX I POEKTUPOBAHUS,
COCTaBJICHUIO MaTE€PUATHLHOTO
Y TEIJIOBOro OanaHca, BEIOOPY
TEXHOJIOTHYECKOM CXEMBI
MIPOU3BO/ICTBA SHEPTOHACHKI-
IIEHHBIX MaTepUAJIOB;
I1K-4.13 BnaneeT HaBBIKAaMHU
HCIIOJIb30BAHUS OCHOBHBIX
WHCTPYMEHTOB U MPABUII
TEXHUYECKOTO PETYIMPOBAHUS
Y yIpaBJICHUS Ka4€CTBOM;
I1K-4.14 BnaneeT HaBBIKAMH
WCII0JIb30BaHUSI HOPMATUBHBIX
JIOKYMEHTOB TIO Ka4eCTBY,
CTaHIapTH3AIMU U cepTudu-
KaIllM¥ TIPOYKTOB U U3JICIIHI;
IIK-4.15 Bnageer
KOMIIIIEKCHOM METOTUKOM
OLICHKH CTCIICHU
COBEPILIEHCTBA YHEPTO-
XUMHKO-TEXHOJIOTHUECKON
CUCTEMBI C TOUKU 3PECHHUS
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

OHEPTOTCXHOJIOTHUH, SKOJIOTHU
1 DKOHOMUWKH.

I1K-5 cnocoben
IPOBEPSTH
TEXHUYECKOE
COCTOSIHHE
obopynoBaHus,
OpraHu30BBIBATH €TO
npo(uITaKTHIECKHue
OCMOTpBI U TEKYLIUI
PEMOHT, TOTOB K
OCBOCHHIO U
AKCTTyaTal[ii HOBOTO
obopynoBaHus

I1K-5.1 3Haer KoHCTpyKIUH,
TUTIAXHU U KPUTEPUN
paboTOCIIOCOOHOCTH
TEXHOJIOTUYECKOTO
00OpyIOBaHUs, arperaTon
XUMUYECKON TEXHOJIOTHH;
I1K-5.2 3naet oCcHOBBI T€OpUHU
COBMECTHOM pabOThI U METOIbI
pacdera Jeraiaei U y3JoB
MAIllMH ¥ armnapaToB
XUMUYECKON TEXHOJIOTUH;
[1K-5.3 3naer Tunoskie mpo-
EeCChl XUMHUYECKOU TEXHOJIO-
T'MH, COOTBETCTBYIOIIHE
anmaparbl 1 METObI UX
pacuera;

IIK-5.4 3Haetr MeTOAUKH
pacuera TEXHOJIOTHYECKOTO
o0opyoBaHuUS;

[1K-5.5 3naer Hayunyto
TEOPETUYECKYIO 0a3y
TETUIOTEXHUKH, OCHOBHBIE
MOCTYJIaThl U (pyHIaMEH-
TaJbHBIC 3aKOHBI MPUKIATHON
TEPMOIMHAMUKH;

IT1K-5.6 YmeeT paccuuThIBaTh

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTHYECKOE
POM3BOJICTBO (B chepax:
pa3paboTku,
MIPOCKTHPOBAHWSI, HATAJIKH,
AKCTUTyaTally U
COBEpPILIEHCTBOBAHUS CPEJICTB,
METOJIOB MOJY4EHUS U
CH0CcOO0B IPUMEHEHUS
SHEPTOHACHIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MIPOMBIIIIJIEHHOTO U OTBITHOTO
MIPOU3BOJICTBA
WHIUBUIYAITBHBIX U
CMECEBBIX
SHEPTOHACHIIIEHHBIX
MaTepHAJIOB, UCXOIHBIX U
MIPOMEKYTOYHBIX MTPOTyKTOB
TUTSL MIX TIOJTYYEHUS;
MIPOMBIIIIJIEHHOTO U OTBITHOTO
IIPOU3BO/ICTBA U3JIEIIUN Ha
OCHOBE YHEPrOHACHIIIEHHBIX
MaTepHAJIOB; SKCILUTYaTalluu 1
XpaHEHUS
SHEPTOHACHIIIEHHBIX
MaTepHaJioB; HAaJ30pa B
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

napameTpsl TEIIO - U
MaccooOMEHHOTro 0060pya0-
BaHUs, I0JI0MPaATh
CTaHJapTHOE 000py/I0BaHUE,
HCIOJIb3YEMOE B XUMHYECKON
MIPOMBIIIICHHOCTH;

[IK-5.7 Ymeer npon3BOINTH
pacyeTsl 10 OCHOBHBIM
KpUTEpUSIM paboTOCIIOCO0-
HOCTH ¥ KOHCTPYHPOBAHHS
00OpyIOBaHUS U alapaToB
XUMHUUYECKON TEXHOJIOTHUH C
YYETOM MPOU3BOACTBEHHOMN
TEXHOJIOTUH M KCIUTyaTalllH;
[1IK-5.8 Ymeer onieHUTH
BEJIMYMHY dHEpro3arpar
KOHKPETHOTO WH)KEHEPHOTO
00opymOBaHUs, IPOBOIUTH
YIITYyONEHHBIN aHAINU3 pekuMa
paboTHI TEIUIOTEXHHYECKOTO
000pyIOBaHUS HA TIPEIMET
HauOosee 3pPpexTuBHOTO
SHEPrONOTPEOICHUS;

I1K-5.9 Bnaneer
METOJIOJIOTHEN pacueTa
OCHOBHBIX ITAPaMETPOB
THJIPOMEXaHUYECKHX,
TEIUIOBBIX U MacCCOOOMEHHBIX
IIPOLIECCOB, OCHOBAMM

00JacTH MPOMBIIITICHHON
0€301MaCHOCTH TIpH
MOJYYEHHH Y MCIIOJIb30BaHUU
JHEPrOHACHIIEHHBIX
MaTepuaIoB U U3JEIHI).
Amnanu3 TpeOoBaHUH K
podeccnoHaTLHBIM
KOMIICTEHIIHSIM,
MPEIbSIBISAEMBIX K
BBIMTYCKHUKAM Ha PbIHKE
Tpyna; o0o0meHne
OTEYECTBEHHOTO U
3apyOEKHOrO OIbITA.
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

IIPaBUJIBHOTO N0100pa TEIJI0
1 MacCOOOMEHHOTO
o0opyIoBaHuUS;

[1K-5.10 Bnaneer oCHOBHBIMU
METOJIaMH PacyeTa, HaBbIKaMH
KOHCTPYHUPOBAHUS U
MIPOEKTUPOBAHHUS AlapaToB U
000pyIOBaHUS XHMHYECKON
TEXHOJIOTHH.

[TK-6 Cniocoben
T0OUBATHCS
COOIIIOJICHUS HOPM
OXpaHbl TPy/ia, MPaBHII
TEXHUKHU
0€30I1aCHOCTH,
MPOU3BOJACTBEHHOMN
CaHUTApUU U
MOKapHOU
0€30MMacHOCTH Ha
pabodem mecrte

[1K-6.1 3naetr MeToANKHU U
QIITOPUTMBI OTICHKH TT0XKapO H
B3PBIBOOIIACHOCTH
MIPOU3BOJICTBA;

[1K-6.2 3naeT ocHOBHBIE
OpraHU3aI[HOHHBIC U
TEXHUYECKHUE MOMEHTHI
o0ecrieyeHnss HOPM OXPaHbI
TpyAa, IPOU3BOICTBEHHOU
CaHWTAPUH, TEXHOJOTHIECKOU
0€30MaCHOCTH IPOM3BOJICTBA
SHEPrOCOICPKAIIIX
MAaTEPUAIOB U U3JCIIHIL;
[1K-6.3 3naetr MeToauKu
OIICHKH OMACHOCTH MPOJIYKTOB
U TPY30B;

[1K-6.4 Ymeet onpenensTh
KaTEropuiHOCTh ONACHOCTH
MIPOU3BOJICTBEHHOTO
mpoliecca, KJIacc ONacHOCTH

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTUYECKOE
MPOU3BOJICTBO (B chepax:
pa3paboTku,
MIPOCKTHPOBAHWS, HATAJIKH,
AKCIUTYaTaIH |
COBEPIIICHCTBOBAHUS CPEJICTB,
METO/I0B TIOJTyICHHSI 1
CH0CcOO0B MPUMEHEHUS
SHEPTOHACHIIIEHHBIX
MAaTEPUAOB U U3JCIIHIL;
MIPOMBIIIIJIEHHOTO U OTIBITHOTO
MIPOU3BOJICTBA
WHIUBUIYAITBHBIX U
CMECEBBIX
SHEPTOHACHIIIEHHBIX
MaTEepHUaIOB, UCXOTHBIX
MIPOMEKYTOYHBIX MTPOTYKTOB
JUISL UX TIOJTYYCHUS,

44



3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

OCHOBHBIX U IIPOMEKYTOYHBIX
MPOIYKTOB;

[IK-6.5 Ymeer onieHHBaThH
SHEPTeTUYECKUI SKBUBAICHT
aBapuu Mo macirabam
pa3pylLICHHU;

I1K-6.6 Bnaneer meToamu
BBIUMCIICHUS SHEPTETUYECKOTO
SKBUBAJICHTA aBapHH;
METOJaMH OLIEHKH
BEPOSATHOCTH MOPAKEHUS;
I1K-6.7 Bnaneer anroputMom
pacueTa BO3MOKHBIX
pa3pyLICHHUI U 30H MOPAXKEHUS
Pa3UYHBIMU TOPAKAIOITUMH
(baxTopamu Npu aBapusx u
B3phIBax.

MIPOMBIIIICHHOTO ¥ OTIBITHOTO
MPOU3BOJCTBA U3JICTUN HA
OCHOBE SHEPrOHACHIIICHHBIX
MaTepHaJIOB; IKCILTyaTallu 1
XpaHEeHUs
JHEPrOHACHIIEHHBIX
MaTepHaNiOB; HA/I30Pa B
00JacTH MPOMBIIITICHHON
0€301MaCHOCTH TIPU
MOJYYCHHU Y MCIIOJIb30BaHUU
JHEPrOHACHIIEHHBIX
MaTepuaIoB U U3JEIHI).
Amnanu3 TpeOoBaHUH K
podeccnoHaTLHBIM
KOMIICTEHIIHSIM,
MPEIbSIBISEMBIX K
BBIMTYCKHUKAM Ha PhIHKE
Tpyaa; o0o0meHne
OTEYECTBEHHOTO U
3apyOeKHOrO OIbITA.

TIICK-2.3 Crocoben
HpI/IMCHSITI) 3HAHUJ 110
XUMHUHU U TCXHOJIOTHUHN
IIOPOXOB, TBEPIBIX
paKeTHBIX TOIIJIUB,

IICK-2.3.1 3HaeT 0OCHOBHEIE
CBOMCTBA, TEXHOJIOTUUYECKHE
MPOLECCHI MOTYYECHHS
IMOPOXOB, TBEPABIX PAKETHBIX
TOIUIUB, TOJJUMEPHBIX

26 XUMHYECKOE, XMMHKO-
TEXHOJIOTUYECKOE
POM3BOJICTBO (B chepax:
pa3paboTku,
MIPOCKTHPOBAHWS, HATAJIKH,
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

MOJIMMEPHBIX
KOMIO3UITMOHHBIX
MAaTEPHUANOB, a TAKKE
OT/ENBHBIX
KOMIIOHEHTOB, IS
YIIPaBJICHUS
TEXHOJIOTHYECKUMU
MPOLECCAMM,
MIPOTHO3UPOBAHUS U
peryaupoBaHus ux
AKCIUTyaTaIMOHHBIX
CBOMCTB, ITOCTAHOBKHU
3a1ad4 1o
HCCIIEIOBAHUIO U
MIPOEKTUPOBAHUIO
TEXHOJIOTUU HOBBIX
COCTaBOB MIOPOXOB,
TBEPJIbIX PAKETHBIX
TOILJIUB, TIOJIUMEPHBIX
KOMIIO3UIIHOHHBIX
MAaTEPHUAOB U U3ACIIHI

KOMITO3UITMOHHBIX MaTEPHUAJIOB
Pa3IUYHOTO COCTaBa U
Ha3HAYCHUS;

[1CK-2.3.2 3naeT 0oCHOBHBIE
MIPUHIIUITEI BEIOOpA HOBBIX
SHEPTOHACHIIIEHHBIX
MaTepHAJIOB U CO3JIaHHS
TEXHOJIOTUYECKUX MTPOLIECCOB
WX MPOU3BOJICTBA;

[1CK-2.3.3 3naer
TEOPETUYCCKUE OCHOBBI
npoieccoB GOPMHUPOBAHUS
SHEPTOHACHIIIEHHBIX
MaTepHUAaJIOB — MEXaHU3M,
KHHETUKY ¥ TEPMOIMHAMUKY;
[1CK-2.3.4 3naer
anmnapaTtypHoe 0(opMIICHHE
MIPOIIECCOB TOTYUESHHS
SHEPTOHACHIIIEHHBIX
MaTEepHUAaIOB Pa3IMIHbIX
KJIaCCOB;

[1CK-2.3.5 3naer
TEOPETUYCCKUE OCHOBBI
MIPOIIECCOB TOTYUCHHS
UCXOHBIX MPOTYKTOB JIJIs
MIPOU3BOJICTBA
SHEPTOHACHIIIEHHBIX
MaTepHAJIOB;

SKCTUTyaTallH 1
COBEpILIEHCTBOBAHUSI CPEJICTB,
METOJIOB MOJY4EHUS
CH0COOOB TPUMEHEHHUS
SHEPTOHACHIIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
MIPOMBIIIJICHHOTO M OTIBITHOTO
MIPOU3BOJICTBA
WHIUBUIYTbHBIX U
CMECEBBIX
SHEPTOHACHIIEHHBIX
MaTepHAJIOB, UCXOIHBIX U
MIPOMEKYTOYHBIX MPOTYKTOB
IUTSL MX TIOJTy9EHUS;
MIPOMBIIIJICHHOTO M OTIBITHOTO
IIPOU3BOJICTBA U3JIEIIUN Ha
OCHOBE YHEPrOHACHIIIIEHHBIX
MaTepHAJIOB; SKCILUTYaTalluu 1
XpaHeHUs
SHEPTOHACHIIIEHHBIX
MaTepHaJioB; HAaJ30pa B
00JacTH MPOMBIIITICHHON
0€30MaCHOCTH TIpU
MOJIy4EHUHU U MCTIOJIb30BaHUN
SHEPTOHACHIIEHHBIX
MaTEepUaJIOB U U3JEIHH).
Amnanu3 TpeOoBaHUH K
podecCHOHATLHBIM
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OcHoBaHue

3anaga npodeccuoHaIbHBIN
. OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npo
npodeccHoHaTEHON CTaHJapT, aHAJIN3 OTIbITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
[1CK-2.3.6 Ymeer nosryuaTh KOMITETEHIIUSM,

OCHOBHBIE SHEPrOHACHIIICH-
HBIE MaTEPHAIIBI PA3TUIHBIX
COCTaBOB U Ha3HAYCHHUS,
I1CK-2.3.7 Ymeer
HCCIIEIOBAaTh OCHOBHBIE
CBOMCTBA U NTPOTHO3UPOBATh
MOTEHIIMAJIbHBIE 001acTH
MIPUMEHEHHSI HOBBIX
B3pBIBUATHIX MAaTEPHAIIOB
Pa3IUYHBIX KJIACCOB;
[1CK-2.3.8 Ymeer
aHATM3UPOBATH WH(POPMAIIUIO
00 PHEPrOHACKHIIEHHBIX
MaTepHuaax, ONpenesaTh uX
001acTh MPUMEHEHUS B
3aBHCHUMOCTH OT COCTaBa, a
TaKXKe MpeiaraTh perenTyphl
COCTaBOB JJIs1 OIIPENEIEHHON
00J1acTH IPUMEHEHUS;
[1CK-2.3.9 Ymeer
MIPOTHO3UPOBATH ITyTH
COBEpPILICHCTBOBAHHS
SHEPTOHACHIIIEHHBIX
MaTepHaJIOB B HANIPABICHUN
3¢ dEeKTUBHOCTH,
HKOHOMHUYHOCTHU H

MNpEABABIACMBIX K
BBIITYCKHUKAaM Ha PbIHKE
Tpyna; o0o0meHne
OTCYCCTBCHHOI'O 1
3apyO€KHOrO OIbITA.
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

0€301MacHOCTH 10
KOMIIOHEHTHOM 0a3e, CoCTaBy,
CTPYKTYpE, TEXHOJIOTUSIM
MOJTyYeHUSsI, CHAPSDKEHUS,
MIPUMECHCHUS;

[1CK-2.3.10 Bnaneer
COBPEMEHHOM nHpopmManuen
10 OpraHu3aluy U 00beMy
MIPOU3BOJICTBA TIOPOXOB,
TBEPABIX PAKETHBIX TOILIVB,
MTOJIMMEPHBIX
KOMITO3UITHOHHBIX MaTEPHUAJIOB
B Poccun u 3a pyOexom;
[ICK-2.3.11 Bnaneer
HABBIKAMU U3YYEHUS U
0000menust nHpopMaIuu B
00JacTH XUMHUYECKOU
TEXHOJIOTUH TIOPOXOB,
TBEPABIX PAKETHBIX TOILIHB,
MTOJIMMEPHBIX
KOMITO3UITMOHHBIX
MaTepHaoB.
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OcHoBaHue

3anava . OOBeKT um 061acTh Kon u Kon v HanmeHoBaHMe (npodeccuonaL I
npodeccHoHaTEHON CTaHJapT, aHAJIU3 OIBITA)
3HAHUS HanMmeHoBanue [IK nHauKaropa goctmwkenus [1K
JEeSITEILHOCTH O06001IeHHbIE TPYIOBBIC
GbyHKIIH
Tun 3aaa4 npoeccHoOHAIbLHOM 1eATEJIbHOCTH: IKCIIEPTHO-AHAJIUTHYECKHI
Vuactue B skcnieptuse | Pacuernsie  mertoasl | [IK-7 Cnocoben B [IK-7.1 3naer Teopetnueckue | 26 XUMHUYECKOE, XUMHKO-
ABapUMHBIX CUTyallull | MPOTHO3UPOBAHUS COCTaBe TPYIIIbI OCHOBBI COBPEMEHHBIX TEXHOJIOTUYECKOE
pu paboTax ¢ SHCPIreTUYCCKUX IIPOBOAUTH IKCIICPTU3Y | MCTOJOB XUMHUYICCKOI'O U MIPOM3BOJICTBO (B cepax:
DHEProOHACBINICHHBIMU | XapaKTePUCTUK IIPOUCILIECTBUH C (QU3MKO-XMMHUYECKOTO aHaIIM3a pa3paboTku,
marepuajiaMu U SHEProOHAChIICHHBIX y4acTueM BBICOKOSHCPT €TUICCKUX MNPOCKTUPOBAHUS, HATTAJKU,
U3 JEIUSIMU, MaTepuajoB SHEPrOHACHIIEHHBIX BCIICCTB, SKCIUTyaTalluu U
y4acTHe B SKCTIEPTH3E marepuanos u n3nennii | [IK-7.2 3HaeT COBPEMEHHBIC | coBepIIEHCTBOBAHHS CPEJICTB,
Ype3BbIYAHBIX (pH3HKO-XHMHYCCKHE U METOJIOB IIOJIy4E€HUS U

CUTYalHii, UMEBILINX
MECTO C
KCIOJIb30BAHUEM
SHEPrOHACHIIIEHHbBIX
MaTepHuasios.

CTIeIMAIbHBIE METOIBI
HCCIIEIOBAaHUS BBICOKODHEPTE-
TUYECKUX BEUIECTB U M3ACITHH
Ha MX OCHOBE;

[1K-7.3 3naet MeTo1bl
00pabOTKM TOTYUYEHHBIX
pe3ynbTaToB, pabOTHI C
OUOIMOTEKaMHU CIIEKTPAIbHBIX
TAHHBIX M UX UCHOJIH30BAHUS
TUIst UIeHTH(DUKATUT
B3pBIBUATHIX MAaTEPHAJIOB;
[1K-7.4 3Haet MeTO/1bl OLICHKU
3G HEKTUBHOCTH YHEPTOEMKHX
MaTEepUaJIOB MO UX (PU3HUKO-
XUMUYECKUM CBOMCTBAM H
00JIaCTH UX UCIIOIL30BaHUS;
I1K-7.5 3Haer xapakTepUCTUKH
OCHOBHBIX YCTPOMCTB U
W31, UCIIOJIb3YIOIINX
SHEPTHUIO B3PHIBA;

CH0CcOO0B MPUMEHEHUS
SHEPrOHACHIIIEHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
IIPOMBIIIJIEHHOTO U OTIBITHOTO
IIPOU3BO/ICTBA
WH/IMBUYAIbHBIX U
CMECEBBIX
SHEPrOHACHIIIEHHBIX
MaTepHUaJIOB, UCXOHBIX U
IIPOMEXKYTOYHBIX ITPOTYKTOB
JUIS UX TIOJTY4€HNS;
IIPOMBIIIJIEHHOTO U OTIBITHOTO
IIPOU3BO/ICTBA U3/IEIIUN Ha
OCHOBE PHEPrOHACHIIIEHHBIX
MaTepUaJIoB; SKCILITyaTalluu U
XpaHEHUs
SHEPrOHACHIIIEHHBIX
MaTepuasoB; Haa30pa B
00JacTH MPOMBIIITICHHON
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

[1IK-7.6 YMmeeT ucnonb3oBath
MMEIOIIeecs CIIeIUAbHOE
o0opyoBaHUE U COBPEMEH-
HbIE€ TPUOOPHI PUZNUKO-
XHMUYECKOTO aHajm3a Jyis
MCCIIEIOBAHUS B3PhIBUATHIX
MAaTEPHUAIOB U U3JCIINI HA UX
OCHOBE;

[IK-7.7 Ymeer pemath
IpsiMble U OOpaTHBIE 3a/1a4H
B3PbIBa YHEPTOHACKIIIEHHBIX
MaTepHAJIOB B Pa3IMYHBIX
cpenax;

[1K-7.8 Bnageet HaBbIKaMu
MIPOBEICHUS M OPTaHU3aALUU
paboT C UCTIOTH30BAHUEM
XUMUYECKUX U (PU3HKO-
XAMUYECKUX METOJIOB aHAIIN3a
JUTSL pEIICHHUs] TIPOU3BOJICTBEH-
HBIX, HAyYHO-HCCIIEI0BATEIb-
CKUX U KPUMUHATHUCTHUECKUX
3ajay;

[1K-7.9 Bnaneer npuHuunaMmu
pa3paboTKu METOTUK U
MPOTPAMM JUISI PEIICHUS
AHAJTMTHYECKHX 33/1a4 B
00JacTH SHEPTOHACKHIIIEHHBIX
MAaTePHUAOB U U3JACIIHIL;
I1K-7.10 Bnaneer HaBbIkamMu 1

0€30MaCHOCTH TIPpH
MOJIYYEHHUH U MCIOJIb30BaHUU
JHEPrOHACHIIEHHBIX
MaTepuaIoB U U3JEIHI).
Amnanu3 TpeOOBaHUHN K
podeccnoHaTEHBIM
KOMIICTEHIIHSIM,
MPEIbSIBISEMBIX K
BBIMTYCKHUKAM Ha PhIHKE
Tpyna; o0o0ImeHne
OTEYECTBEHHOTO 1
3apyO€KHOrO OIbITA.
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3anaua
npodeccnoHaIBHO T
JeATEIbHOCTH

O0BbeKT Wiu 001aCTh
3HAHUA

Koan
"HanMeHoBanue [1K

Kox u HaumeHnoBaHue
nHAUKaTtopa goctmkenus [1IK

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIBITA)
O000111eHHbBIE TPYIOBBIC

GbyHKIIH

METO/IMKaMHM pacueTa s
Pa3JINYHBIX YCIOBUU
MPAKTUYECKOTO TPUMCHEHUS
SHEPrOHACHIIIEHHBIX
MaTepUasIoB;

[IK-7.11 Bnageetr HaBbIKaMu
M3y4YeHUus: U 0000IIeHus
nHpopManuu B 00JIaCTH
pa3paboTKu, UCCIIEAOBAHUS U
IIPUMEHEHUSI SHEPTOHACHIIIIEH-
HBIX MaTepUaJOB;

[1K-7.12 Bnaneer Mmetogamu
(U3NKO-XUMHUYECKOTO aHAIN3a
JUISl YCTaHOBJIEHUS CTPYKTYDBI,
aHaJIn3a U 0OHapYKEHUSI
SHEPrOHACHIIIEHHBIX
MaTepHaJIoB.
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITIPAKTUK U THA
5.1 lucuumIMHbI 0013aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHBI
"UnocTpannsiii sa3bik" (51.0.01)

1. Heab AUCHUIIMHBI — [IpHOOpeTeHne 00ydaromMuMucs o01Iel, KOMMYHUKaTUBHOHN U
podeCCHOHATBHON KOMIIETEHIIUHA, YPOBEHb KOTOPBHIX Ha OTICIBHBIX JTamax S3bIKOBOM
MOATOTOBKM  IO3BOJISIET  MCHOJIb30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodeccuoHaIbHON  (MPOU3BOACTBEHHONM U HAy4YHOW) JESATeNbHOCTH, TaK M s Lelel
caMmo000pazoBaHUsI.

2. BpesyabTrarte H3y4eHHMs AU CHUILIMHBI 00YYAIOLIUIACS 10JIKEeH

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMH X JTOCTHKCHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4; VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-4.10.

3nams:

- OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIGKCMYECKUX  E€IUHHMI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHHBIC MOJICIIH,

- pYCCKHME DOKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIpRXEHMH peyd B Ipoliecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/IbI peheprupoBaHUS U aHHOTUPOBAHUS JINTEPATYPHI;

- MACCHBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIIEHAyYHYIO U CIEHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IMEPENUCKY Ha U3y4aeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO JEATEIILHOCTh IPUMEHUTENBHO K chepe ObITOBOM U IpohecCHOHATBLHOM
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHMS,
HaBbIKAMU M YMEHHUSIMU DPEUYEBOIl JIE€ATEIbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccuoHaIbHOM KOMMYHHUKAIMU, OCHOBAaMU IMyOJMYHON peun;

- OCHOBaMH pedeprpoBaHUs U aHHOTHUPOBAHUS JIMTEPATyphl HA U3Yy4a€MOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue IUCHHILTHAHBI

Paszpgen 1. I'paMMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmMax HaCTOSIIETO BPEMEHH.
Bunospemennbie ¢opmbl  riiaroioB. OO6pazoBaHue (GoOpM  IPOCTBIX, MPOJOJIKEHHBIX,
nepQeKTHbIX U Nep(EeKTHO-IPOJOKEHHBIX BPEMEH Tjiarosia. BonpocurenbHble NpeioKeHHs B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpULATENbHBIX (JOPM IJ1arojia B pa3M4yHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIaroJIbHbIX (opMm U
ynoTtpebnenue Qopm crpamatensHoro 3anora.l.4. BumoBpemeHHble (OpPMBI  TJIAroJioB.
OObpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BormnpocurenbHble mpenioxkeHus: B pa3audHbiX BpeMeHax. OOpa3oBaHue OTpHULIATENbHBIX (HOpM
rJ1arojia B pa3JinyHbIX BpEMEHaX.
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1.4 Tlpuuacrtus. [lpuyactusa Hacrosiero u npouennero speMmenu. [leppextHsie popmel
npuyactus. Mecto npudacTuii B peaaoKeHuH. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Undpunutus. @opmbl nHuuutuba. IlpogomkeHHbiii 1 nepekTHbIH UHPUHUTHB.
OyHkuuu HMHQUHUTHBA B mpemyiokeHud. OOpazoBaHue u ynoTpeOiieHne WH(QUHUTHUBHBIX
000poTOB THIA "CIIOKHOE MO yIeKalee" U "CI0KHOe JoToaHeHue" .

1.6 Monanpubie Tiarosiel. CTpykTypa mnpemioxenus. [IpuHIUIBI cI0BOOOpa3oBaHUSI.
Coxkpamenust (a66peBuarypsi). O6o03HaueHue nathl [IpaBmiia 94TeHUsT XUMUUYECKHX JIEMEHTOB,
0003HaueHH 1 (HOopMyT HEOPraHWYECKUX COCAMHEHMM W YPAaBHCHHH XWMHUYECKHX PEaKIIUM.
[IpaBuna ureHus enuHuy u3MmepeHus. [lpaBuna dTeHHUs HAUMEHOBAaHUN OCHOBHBIX
OPraHU4YeCKUX COCTMHECHUH.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIeMaAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3onacHocTu B aboparopuu. 3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmaneBTHYECKUE IPOU3BOJICTBA.

2.1.10. 3enenast xumusi. IIpobaempl F3K0I0THH.

2.2 Ilonsatue o Buaax uyreHusd. [IpocMOTpoBO€ uTeHHE Ha NMpUMEpax TEKCTOB O XUMUHU,
H.N. Menneneese, PXTY um, [[.U. Menneneena.

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuwaromiee yTeHUE HAYYHBIX U HAyYHO-TIOMYJISPHBIX TEKCTOB IO BBIOpAHHOM
CHEeMaIbHOCTH Ha mpumepe TekcroB: "Hayka u Hayunele Meroabl", "Xumuueckoe
npennpustue”, "CoBpeMeHHble HHXEHEpHble TexHosoruu", "Xumuueckas 1ab0paTopusL.
Texnuka Oe3omacHocTu B jaboparopuu. M3mepenus B xumuyeckoil naboparopun, "Xumus
Oynymero. CoBpeMeHHbIE TEHJCHIIMN pa3BUTHs Hayku', "buorexHosorus. ®apmareBTUYECKHE
npon3BojicTBa", "3enenas xumus. [IpoGiemsl skomorun".

Jlexcuyeckne  OCOOEHHOCTM  TEKCTOB  HAyYHO-TEXHHYECKOW  HampaBiIE€HHOCTH.
TepMHHONOTHSI HAYYHO-TEXHUYECKON JIUTEPATyphl HAa U3y4aEeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedu 10 TEMaMm:

3.1.1. "T'oBopum o cebe, o0 cBoeit Oynymeit mpodeccun”,

3.1.2. "Moii ynuBepcurer",

3.1.3. "VuauBepcurerckuii kamiyc"

3.1.4. "At the bank"

3.1.5. "Applying for a job" u T.11.

3.2 MoHnonoruueckast pedb mo teme "o cebe m o Oymymen npodeccun". Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil O3TUKET TOBCEJHEBHOrO0 OOIIEHUS (3HAKOMCTBO, IIpE/ICTaBJICHUE,
YCTaHOBJIEHUE U TOJ/IepKaHHE KOHTAKTa, 3alpoc U cooOIieHne MHPopManuu, noOyKJIeHHe K
NeUCTBUIO, BBIPAXKEHHE MTPOCHOBI, COTIACHS).

Oco0eHHOCTH TUAJIOTUYECKOM peydH Mo MPOMIEHHBIM TEMaM.
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Pazgen 4. OcoOEHHOCTH A3BIKA CIEUATIEHOCTH

I'pammaTHdecKkue TPYJHOCTH S3bIKA CIIELMAIIBHOCTH:

4.1. I'pammaTHyU€CKUE U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATbHOCTHU:
Pa3nuunble BapuaHThI epeBoia MpUYacTUil Ha pyccKuil s3bIK. [IpruacTHbie 000pPOTHI U

IIPUEMBI UX IIEPEBOJA HA PYCCKUN SI3BIK.

4.2. CocnararenbHoe HakIoHeHHE. POpMBI cOCIaraTeIbHOIO HAKJIOHEHUS B M3y4aeMOM
sa3plke. MojanbHble THarojabl M HUX HCIOJIb30BaHHE B MPEAJIOKEHUSX B COCIIAraTelIbHOM
HAaKJIOHEHHH. THIBI YCIOBHBIX IPEIIOKEHUMN.
cocllaraTeJIbHOM HAaKJIOHEHUU U YCIOBHBIX mnpeasokeHuid. [lopsiiok cioB B NpeUIOKEHHU.
OMpatrnyeckue KOHCTPYKIIHH.

4.3. V3ydeHue mnpaBuil IMepeBojia pa3INYHbIX (OpM HH(OUHUTHUBA U HHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) "JlabopaTtopus"

2) "HU3mepenus B xumudeckoi gaboparopun".
CHELUAIbHOM HAyYHO-TEXHUYECKOW JIUTEpPaATypHI.

CTUINCTHYECKHE
Opranuzanus padoThl

0COOEHHOCTH
CO CICIMAIBHBIMU  CIIOBAPSIMH.

Bapuantsl

MepeBoia TMPEIIOKEHU B

[lonatue o pedepupoBanun u

aHHOTHUPOBAHUM TEKCTOB IO creuuaibHocTu. [lomck HOBOW uHpOpManuu mpu padoTe ¢
TEKCTaMU U3 MEePUOAMYECKUX U3JaHUI U MOHOTrpaduid, UHCTPYKIUH, IPOCIIEKTOB U CIIPABOYHOM
JUTEpaTypsl 110 PaCCMaTPUBAEMON TEMATHUKE.

4. O0béM yueOHOM THCHMIIUHBI

Bun yue6noit paboTsl

Bcero

Cemectp

2

3E

Axan.
q.

3E

Axan.

3E

Axan.

4.

3E

Axan.

3E

AKaI.

OO6mast TpyA0€MKOCTh
JVCIIMTUTAHBI

10

360

72

72

2

72

144

KonrTakTHas padora —
ayJUTOPHbIE 3aHATHSL:

3,6

128

0,9

32

0,9

32

0,9

32

0,9

32

Jlexuun

[IpakTrueckue 3aHATHS

d13)

3,6

128

0,9

32

0,9

32

0,9

32

0,9

32

Jlaboparopubie pabOTHI
(JIP)

CamMmocTosTebHas
padora

5,4

196

1,1

40

1,1

40

1,1

40

21

76

KonrtakTHasa
caMoOCTOATEILHAS
pabota

CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUIIIINHBI

5,4

0,6

195,4

1,1

0,2

39,8

1,1

0,2

39,8

1,1

0,2

2,1

39,8

76

IK3aMeH

36

36

KonrtaktHas paborta —
IIPOMEXYTOYHAS
arrecranuda

IloaroroBka K
AK3aMEHY

0,4

0,4

35,6

35,6

Buja koHTpOJISI:

IK3aMeH
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Bun yuebnoit paboTsl

Bcero

Cemectp

2

3E Actp.

3E Actp.

3E

AcTp.
9.

3E Actp.

3E AcTp.

OO6mast TpyA0€MKOCTh
JVCITMTUTAHBI

10 270

54

2 54

4 | 108

KonrTakTHas padora —
ayJIUTOPHbIE 3aHATHSL:

3,6 96

0,9 24

0,9

24

0,9 24

09 | 24

Jlexuun

[IpakTrueckue 3aHATHS

d13)

3,6 96

0,9 24

0,9

24

0,9 24

09 | 24

JlaGoparopubie paboOThI
(JIP)

CamMmocTosTebHas
padora

5,4 147

1,1 30

1,1

30

1,1 30

2,1 | 57

KonrtakTHasa
caMoOCTOATEILHAS
paboTta

CaMoCTOSITEIILHOE
W3YYCHHE Pa3IeiioB
OUCIIUIIIINHBI

0,45

146,55

0,15
1,1

29,85

1,1

0,15

29,85

0,15
1,1

29,85

57

IK3aMeH

1 27

KonrtakthHas paborta —
IIPOMEXYTOYHAS
arrecranuda

IloaroroBska K
AK3aMEHY

0,3

0,3

26,7

26,7

Buja koHTpOJISI:

IK3aMeH

AHHOTANUA padoyeid MPOrpaMmMbl AUCUUIIMHbBI
"Uctopusa" (b1.0.02)

1. Heab aucuMmidHbl — GOPMHUPOBAHUE Y CTYJIEHTOB I€JIOCTHOTO MPEACTABICHUS 00
ucTopruyeckoM mpouuioM Poccun, ee Mmecte BO BCEMUPHO-UCTOPUYECKOM TPOLIECCE.
2. B pe3yabTaTe H3y4eHUs TMCUUILIUHBI 00yYaIOIMIACH JOJI2KeH:

Obnadams CIETyIONUMA KOMIIETEHIIUSMA U WHIUKATOPaMHU UX JOCTHKCHUS:

VK-5.1, YK-5.2, VK-5.3, YK-5.6, YK-5.7, VK-5.11, VK-5.12, YK-5.13.

3name:

- OCHOBHBEIC dTanbl U KIIIOYEBEIC COOBITHS HCTOpUN Poccu n Mupa, 0COOEHHOCTH

pasBUTUSL POCCHUHCKOIO ToOCyIapcTBa,

BCeOOIIel UCTOPHUH.

Ymems:

- COOTHOCHTH OOIIHME WMCTOPUYECKHE MPOLECCH
CYIICCTBCHHBIC YCPTHI UCTOPHUYCCKUX IPOLECCCOB, SIBJICHAN U CO6BITHﬁ; AHAJIN3UPOBATDH

COLIMAJIbHO-3HAYUMBIE ITPOOIIEMBI;

U OTHenbHbIE (DaKTHI;

BBIJAIOIIUXCS JEATENICH OTEYECTBEHHOU W

BBISBJIIATD

- ¢opMmynupoBaTh W apPTryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO TMO3HIMIO TIO

pa3IUYHBIM TIPoOIeMaM UCTOPHUH.

Braoemeo:

- IpeCTaBIEHUSAMHU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOIO 3HAHMUS,
- IpeACTaBICHUSMHU 00 OCHOBHBIX 3Talax B UICTOPUU YEIIOBEUECTBA U UX XPOHOJIOTUU;
- KaTeropruajJbHO-MIOHATHIHBIM aMIIapaTOM M3y4aeMOU TUCIMILINHBL;

- HaBbIKaMH aHaJiIn3a HCTOPUICCKUX UCTOUYHHUKOB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI
Pa3nen 1. UcTopus kak Hayka. Oco0eHHOCTH CTAaHOBJIEHHUSI rocyiapcTBeHHocTH B Poccnn.
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1.1. Hcropusi B cucreMe COUMAIBHO-TYMAHMTAPHbIX HayK. (OCHOBBI MeTO10JIOTHHM
ucropuyeckoi Hayku. Hayano rocynapcrsennocru. Kuesckas Pycs.

Mecto ucropum B cucreMme Hayk. lIpenmer mcropuueckod Hayku. Posbs Teopun B
no3HaHuu mnpouuioro. CymHocTs, Gopmbl, QyHKIUU HCTOPUYECKOro 3HAHUA. VICTOYHMKH 1O
OTEYEeCTBEHHOW wucTopuu, uXx kKinaccupukanus. Hcropuss Poccum — HeoThemiemas dacThb
BCEMHUPHOU UCTOPHH; OOIIIEE M 0COOCHHOE B HICTOPUIECKOM PA3BUTHH.

CnaBsiHcKO€ OOILIECTBO B DJMOXY pacCelieHUs. OTHOKYJIbTYPHbIE M  COLIMAJIBHO-
MOJINTUYECKUE  TPOLIECCHl  CTAHOBJIEHHSA  POCCHMCKOM  rocynapcTBeHHOCTH. (OCHOBHBIE
COLIMAJILHO-3KOHOMMYECKHUE Tpoliecchl U cnenuduka GopmMupoBaHus (HeolanbHbIX OTHOIICHUN
Ha Pycu. OcobeHHOCTH comManbHO-noauTHYeckoro pa3BuTus Kuesckoit Pycu. Ilpunsarue
XpuctrancTBa. opMUpPOBAHUE ITPABOBOM CUCTEMBI.

1.2. Pycckue 3emiu B XII — nauasne XVI BB. O0pazoBanue Poccuiickoro rocyaapcraa

[Ipuumael 00ocobneHus 3eMenb W KHDKECTB. CONMANBbHO-TIONUTHYECKAs CTPYKTypa
PYCCKHX 3€Melb IMepuoaa IMOJUTUYECKOW pa3apobiseHHOoCTH. DopMHpOBaHUE Pa3TUUYHBIX
COLIMOKYJIbTYPHBIX MOJIEJIEN pa3BUTHSI IPEBHEPYCCKOTO 00IIECTBA U TOCYAapCTBA.

Momnrosno-tarapckoe HamecTBue Ha Pych. Dkcnancust B 3amannyio U CeBepo-3amainyto
Pycs. Benukoe kuspkectBo JlutoBckoe u Pycckoe rocynapcrBo. CouuanbHO-IOIUTHUECKHE
U3MEHEHMsSI B PYCCKUX 3€MJISIX B MEpPHOJ MOHIoJIo-Tatapckoro rocmnojcTtBa. Crenuduka
¢dopmupoBanusi enuHoro Poccuiickoro rocyaapctBa. Pa3Butue ¢eoqaibHOTO 3eMieBiaJCHUs.
ConepuuuectBo KHsbkecTB CeBepo-Bocrounoit Pycu. Ilpuumubl Bo3BbilIeHHST MOCKOBCKOIO
KHsDKecTBa. IlepBbie MockoBckue KHs3bsA. Jmutpuit JloHckol. KymukoBckass OutBa, €&
HcTOpUYeCcKOoe 3HaueHue. Poib 1epkBu B 00bequHUTENBRHOM Tpoliecce. Cepruit Pajonexckuil.

OcoOenHocTu noJauTH4ecKoro ycrtpoictBa Poccuiickoro rocynmapcrsa. HWpan Il
Bo3HUKHOBEHHE COCIIOBHOM CHUCTEMBbl OpraHuzanuu ooduectBa. MectHuuectBo. [Ipeamnoceuiku
CKJIQJbIBaHUsI CaMOJEP/KABHBIX 4epT rocyaapcrBeHHoM Biactu. Bacwmii III. Mcropuueckoe
3Ha4YeHHe 00pa3oBaHus eauHoTO Poccuiickoro rocynapcTaa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBII: NOUCK albTEPHATHBHBIX NYTEH COLMAIBHO-IOJUTHYECKOIO Pa3BUTHUSA
Pycu. CknaapiBaHu€e COCIOBHO-NIPEACTaBUTEILHON MOHAPXUU U €€ 0COOEHHOCTH IO CPAaBHEHUIO
co ctpanamu 3anaanoi EBpomnsbl. 3emckuit Cobop. U30pannas Paga. Pegopmer 50-x ronos XVI
Beka M ux 3HaueHue. CymeOnux 1550r. Crormaserit Cobop 1551r. [Ipucoenunenue x Poccun
[ToBomxps, [lpuypanes u 3anaanoit Cubupu. JIuBoHCKas BOMHA: LENM M MPUYMHBI HEyad.
OnpuyHuHA: PUYMHBI, CYIIHOCTb, MOCIEACTBUS. Xo03salcTBeHHOe pasopeHue 70-80rr. XVI B.
Oranbl  3aKpenolieHuss  KpectbsgHcTBa.  PopMmupoBaHue  opUUIMATBLHOW  MJIEOJIOTUU
caMOJIepKaBusl.

"CmyTtHOe Bpems'": ociabiieHne TOCYIapCTBEHHBIX HaYall, IOIBITKA BO3POXKICHU
TpaaAuUMOHHBIX ("IOMOHIOJNBCKUX'") HOPM OTHOIIEHMM MEXKAYy BIAcTbl0O M OOILIECTBOM.
[IpaBnenne bopuca ['ogynosa. Jhbxkenmurpuii 1. bosipckuit nape Bacunuii [lyiickuit. Boccranue
N. bonoruukosa. Jhxkenmurpuii II. denomen camosBaHcTBa. [10abCKO-IBEACKAs WHTEPBEHIMS.
CemubospuinHa, oKKynaus MockBbl. Posib HApOIHOTO OMOTYEHHS B OCBOOOKIeHUH MOCKBBI U
m3rHannu 4yxkesemiieB. K. Munwn u [I. Tloxkapckuii. 3emckuii cobop 1613r. Bomapenue
nuHacTu POMaHOBEIX.

Tepputopuss u Hacenenwe crtpanbl B XVII B. Bmmsaue mnocnenctBuit "CmyTHOTO
BpeMeHHU" Ha ’3KOHoMuYeckoe pa3zButue Poccun. Pazsutue dopm deomanbHOro 3emiieBnaaeHus
u xo3saictBa. CobopHoe Ynoxxenue 1649r.: ropuanueckoe opopMiIeHHE KPEMOCTHOTO IpaBa U
COCIIOBHBIX (pyHKIMHA. PocT 0011ecTBEHHOTO pa3fesieHus TpyAa U ero cnenuanusanus. [lepseie
MaHyQakTypel U HX XapakTtep. Hauano c¢opMupoBaHus BCEPOCCHUHCKOTO phIHKA. SIpMapku.
PasButre BHyTpeHHEH M BHEIIHEW TOPrOBJIM. YKpeIUieHHe KyrnedectBa. HOBOTOProBelil ycTas.
LenTpanu3anusa BiacTH, Hayano Iepexoaa K abcomotusmy. llpekparienue AesTeNIbHOCTH
3emckux cobopoB. M3menenue ponu bosipckoir Jlymel. LlepkoBs u rocymapctBo. llepkoBHBbIi
packou1. "Bynrannsiii Bex". [Ipuunnbl MmaccoBbiX HapoHbIX BeicTymieHUi B XVII B. I'opoackue
OyHTbl. Boccranue noj npensoautensctBoM C. Pazuna: npuduHbl, 0COOEHHOCTH, 3HAYEHUE U
nocieacTBus. Poccuiickast MbICIb M KyJIBTYpa B Iipenasepun HoBoro BpemMenu.

Paspean 2. Poccuiickass umnepust B XVIII- nayaune XX B.
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2.1. Poccuiickoe rocynaperso B XVIII Beke — Beke MOAEpHU3ALMHU U NIPOCBEICHUSA

XVIII Bek B eBponeiickoi 1 MUpOBOM ucropuu. Poccus m EBpona: HOBbIe B3aMOCBS3U U
paznuums. Iletp I: Goprba 3a mpeoOpazoBanue TpaguimoHHOTO o0mecTBa B Poccun. OcHOBHBIE
HampaBJieHus "eBporen3anuu’ CTpaHbl. OBOJIOIHUS COLMAIBHON CTPYKTYpPhl OOIIIECTBa.
Buemnsis nonutuka Ilerpa I, e€ cBs3b ¢ mpeobpazoBanusiMu BHyTpHu cTpanbl. Pedopmsr [lerpa |
KaK IepBasi MOIBbITKAa MOJEPHHU3ALMH CTpaHbl, €€ 0COOCHHOCTH. Pa3BuTHE NPOMBIIIEHHOCTH.
YcuiieHne poiu rocyqapcTtBa B HapallMBaHUU IPOU3BOJUTENBHBIX CUJl cTpaHbl. KoHuenuus
MepKaHTWiIM3Ma U e€ peanusauus B Poccuu. Coznanue perynaspHod apmuu U (ioTa.
AnmunuctpatuBHas pedopma. LlepxoBHas pedopma. TabGenr o panrax. bopsba ¢
KOHCcepBaTHUBHOU onmno3unued. OgopmiieHrne abCcoI0TH3MA, OCHOBHBIE YEPThl U UCTOPUUYECKOE
3HaueHue. llpoBosrnamenue Poccum umnepueill. YnpoueHue MeEXIyHAPOJHOIO aBTOpUTETA
CTpaHBI.

JIBOpLIOBBIE TEPEBOPOTHI, HUX NPUUYUHBI, COLMAIBHO-IIOJIUTUYECKAs] CYIIHOCTh H
nocneacreuss.  ®asoputusMm.  Pacmupenue — npuBmiiernid  IBOpsAHCTBA.  JlanbHeumias
OropokpaTHu3alnusi rocamnmnapara. BHelHsas moiuTthka Bo BTOpoil yerBepTu — cepeaune XVIII
BEKa.

Exarepuna II: uctoku u cymsocTts gyanusma BHyTpeHHeH noauTuku. "[IpocBernieHHsblit
abcomotu3M". Cekynspusamnusi IEPKOBHBIX 3€Melb. YJOKEeHHas Komwuccus. KpecTbsHCKuMiA
Bonpoc. HaposHoe Bocctanue noj npeaoautensctBoM E. [lyraueBa (mpeanocbuiku, xapaxkTep,
OCOOEHHOCTH, MECTO B MCTOPHUM). YKpEIUIEHHE TOCyJapCTBEHHOIo ammapata. ['yOepHckas
pedopma. CocnoBnast nosutuka Exarepunbt II. HoBblil ropuanyeckuil craTyc IBOPSHCTBA.
Bremnss nosmtuka Poccum Bo BTOpout mosoBuHe XVIII Beka. [lanbHeiiniee pacimupeHue
rpanul Poccuiickoi ummepumu.

[HapcTBoBanue IlaBna I. IlonbiTka orpaHMyYeHHst TBOPSHCKOM BJIACTH CaMOJI€pPKaBHBIMU
CpeICTBaMU. Y3KECTOUEHHUE MOJIUTHUECKOTO PEKUMa.

Pycckas kynbrypa XVIII Beka: 0T neTpoBCKUX MHUIIMATUB K "BEKy NMPOCBEIIECHUS".

2.2. Poccus B XIX crosierun

[IpomsbiuienHslii nepeBopoT B EBpomne u Poccun: obmiee u ocobennoe. Bakueiiniue
ycioBus nepexoja Poccun kK MHAyCTpHaTbHOMY OOLIECTBY — PELIEHUE KPECThSIHCKOIO BOIpOCca
Y OTpaHUYEHUE CAMOJIEpKaBUS.

Kpecrpsacknii Bompoc: stanel pemieHus. [lepBble MOACTYIBI K OTMEHE KPEIOCTHOTO
npasa B Havane XIX B. Yka3 1803r. o "cBo6oaHbIX xnebomnamiax", yka3 1842r. o0 "o0s3aHHbIX
kpectbsiHax". Pedopma I1. JI. Kucenesa. Pernienne kpecTbIHCKOrO BOIIpOca B EPUOJ MPABICHUS
Anexcannpa II. [Ipennocbuiku U NpuYMHBI OTMEHBI KpernocTHOro npasa B Poccuu. "Manudgect”
19 ¢espans 1861r. u "llomoxxeHnusa": ux copepkaHue, 3HaUEHHE, BO3JACUCTBHE Ha pa3BUTHE
nopedopmenHoit Poccun.

[TombITkM  peopMUpOBaHUST CHUCTEMBI TOCYAApCTBEHHOTO yrpaBiieHHS. [IpoekTs
mubepanbHbix pedpopm M. M. Cnepanckoro u H. H. HoBocunbueBa npu Anexcanape .
N3menenne nonutnyeckoro kypea B Hadane 20-x rr. XIX B. Bayrpennss nonntuka Huxouas 1.
VYkpemieHue camojiep>kaBHOM Biactu. JlanpHelinas eHTpaiau3anus, OOpOKpaTH3alus
rocyJlapcTBEHHOTo cTposi Poccun. YcuieHue penpecCuBHBIX Mep.

Pedopmbr 60-70-x rr. B 00J1aCTH MECTHOTO YIpPABIICHHUS, Cyla, apMHUH, I€4aTd U JIp.
HcTtopuueckoe 3HaueHue npeodpazoanuii 60-70-x rr. "Kourppedopmsl" Anexcanapa I11.

OobmectBennoe nBmwxeHne B Poccum XIX Beka. DopmMupoBaHuE TpeX TEUEHHIA:
KOHCEpBaTHUBHO-OXPAHUTEIbHOTO,  JHOepalbHOrO M paaukaipbHoro.  KoHcepBaTUBHO-
oxpanutenbHoe Hampasienue. H. M. Kapamsun. C. II. IlleBeipeB. M. II. Ilorogun. M. H.
Karkos. K. II. Ilo6enonocues. J. U. Unoaiickuii. C. C. VYBapoB. Teopus "odunnanbHoi
HapoaHOCTH".

JIuGepanbnoe HampaBnenue. Wneitnoe wnacnmemue II. 5. YaanmaeBa. 3amagHuku u
cnaBsiHouiel. K. JI. Kasenun. b. U. Unuepun. A. W. Komenes. K. C. AxcakoB. CtaHoBIeHHE
UJIC0JIOTUHN pycCcKOTO Jubepanu3ma. JlubepansHas GropokpaTust U €€ posib B pedopmax 60-70-x
rr. XIX B. 3emckoe nBmwkenne. OCOOEHHOCTH POCCHICKOTO JUOepaInu3ma.

PanukanbHoe Hanpasinenue. Havano ocBoOoauTeNnbHOrO ABMKEHHUA. JlekaOpuCThI.
®opmupoBanue uaeosioruu aekadpuszma. Opomouust asuxkeHus: "Coro3 cracenus", "Coro3
onaroneHctBus", CeepHoe u lOxnHoe o6mecTBo. OCHOBHbIE NpPOrpaMMHbBIE JOKYMEHTHI.
Boccranus B IlerepOypre u Ha tore. [lpuumHbI mHOpakeHHs] U 3HAUYE€HUE BBICTYIUICHUS
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nexabpuctoB. IlonbITku npoaokuTh Tpaauuuio aexadpuctos. Kpyxkku 20-30-x rogos XIX B.
[Ipeanoceinku u ucTouyHukH coruanuiMa B Poccun. "Pycckuit commamusm”" A, W. 'epuena u
H. I'. Yepnspiesckoro. [lerpamesusl. C. I'. HeuaeB u "HeuaeBmuHa". Hapognuuectso. M. A.
bakynun. II. JI. JlaBpoB. II. H. TkaueB. IlonuTHueckue IOKTPUHBI M PEBOJIIOLMOHHAA
NeSTeIbHOCTh HapoJHUYeckuX opraHuzauuil B 70-x — Hauvane 80-x rr. XIX B. JluGepanbHbie
Hapoaauku  80-90-x rogos. CtanoBieHue padbodero asmxeHus. OdopmieHne MapKCUCTCKOTO
teuenus. ['. B. Ilnexanos. B. U. Ynbsuos (JIenun).

Buemnsis nmomutuka Poccum B XIX B. Ilpumumnsl OtedectBeHHOM BoitHbI 1812r.
3navenue nodens Poccuu B BoiiHe mpoTuB Hamosneona u ocBoOoquTenbHOTO oxoaa B EBporry.
Poccuiickoe camonepskaBue u "Cpsiennbiii Coto3". BocTounslii Borpoc u ero pemenue B XIX
Beke. Poccust u Haponsl CeBepHoro Kapkaza. Kpbeimckas BoiiHA, €€ MpUYMHBI U TOCIEACTBHUS.
[Tonutuka Poccun Ha JlanbHem Bocroxke. [Iponaxa Amnsicku. Ilpucoenunenue Cpenneit Asuu k
Poccun.

Pycckas xynbrypa B XIX B. OO11ue 10CTHXEHUS U TPOTUBOPEUHS.

2.3. Poccusi B Hayase XX Beka (1900 — 1917rr.)

Tepputopus u Hacenenue Poccuu B Hauane XX Beka. CouunanbHasi CTPYKTYpa.

OcCo0EHHOCTH CONMAIbHO-DKOHOMHYECKOTO pa3BuTusi Poccum B Hawame XX Beka.
OObekTuBHasT  NOTPEOHOCTh  MHAYCTpUAIBbHOM  MojaepHu3auuu  Poccun.  YcuieHue
roCyJapCTBEHHOTO perymupoBanus skoHomMuku. Pedopmer C. FO. Burre. Pycckas nepeBus B
Hayaine XX Beka.

CootHomienue nonutuueckux cui B Poccun B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. IlepBast poccuiickass pEBONIONUSA: MPUYHHBI, XapakTep, OCOOEHHOCTH,
NBUKYIIME CWIbI, OJTanbl, 3HaueHue. Manudect 17 okrsa0ps 1905 1. OOpasoBanue
MOJINTUYECKUX NapTUM, UX T€HE3MC, KiaccHu(uKanus, nporpamma, TakTuka. ['ocynapcTBeHHas
nyma Hayasia XX BeKa — IIEpBBIA OIBIT POCCHKMCKOTO IapiaamMeHTapu3Ma. TpeTbeHroHbCKast
noyutraeckas cucrema (1907-1914): Bnacts u o6mectBo. CTonbIUHCKasT arpapHast pedopma:
SKOHOMMUECKasl, COLIMATIbHAS U MOJIUTUYECKAs! CYLITHOCTb, UTOTH, TTOCJIEICTBUSI.

IlepBas mupoBass BoiiHa M ydactue B Hel Poccuum. BimsHuMe BOWHBI Ha COIMAIBHO-
SKOHOMHUYECKOE W mnoJuthdeckoe pasButue Poccun. Kpusuc Bimactu B rojpl BOWHBI U €ro
WCTOKH. BnusHue BOWHBI Ha MpHUOIMIKEHHE OOIEHAMOHATBLHOTO Kpu3uca. Poccusi HakaHyHe
PEBOJIIOLINH.

[To6ena deBpasibCKOil PEBOJIIOIMK U KOPEHHBIE M3MEHEHHSI B TMOJUTHYECKOW >KU3HU
cTpanbl. Bpemennoe mnpasutenbctBo u Ilerporpaackuit Coser. [lomuTuueckue mnaptuu B
yCIOBUAX JBoeBiacTHs. AsnbTepHaTuBbl pa3Butus Poccum mnocie ®eppans. CouumanbHo-
HSKOHOMMUECKas MOJIUTHKA HOBOM BiacTu. Kpusucel Bractu. KopHUIOBCKOE BBICTYIIJIEHUE U €T0
pasrpom.

Paszgea 3. Ot coBeTcKoro rocyaapcrsa Kk coppemennoi Poccumn.
3.1. ®opMupoBaHHe U CYLIHOCTH COBeTCKOro crpos (1917-1991 rr.)

BonbiieBuctckast crparerusi: npuuuHel nodensl. [loarotoBka u nodena OKTAOPbCKOTO
BoopykeHHoro Boccranusi B Ilerporpane. Il Bcepoccuiickuii cbe3q CoBETOB U €ro peuieHusl.
OKOHOMHYECKasi ©  COlMajbHAs TOJWTHKA OosblieBHKOB. Hauvamo  gopmupoBanus
OJIHOTIAPTUHHON MOJIUTHYECKOM cucteMsbl. Pocniyck YupeautenbHoro codpanusi. Koncturymus
1918r. bpecrckuit mup.

I'paxxnanckast BoMHA: MPUYMHBI, 3TAIlbl, PACCTAHOBKA CHUJI, PE3YJbTaThl U IMOCIIEIACTBUS.
WuTtepBenuus: npuuuHbl, ¢opMmel, Mmacmtad. Mpeonorus, moinuTuka, MNpakTuka "BOEHHOTO
KOMMYHH3Ma".

[lonoxenue cTpaHbl TOCIE OKOHYaHUS TIpaxAaHCcKoW  BoMHbl.  ColuasibHO-
SKOHOMMYECKUN U MOJUTUYECKHI KpU3UCHI B cTpaHe Ha pyoexxe 1920-1921rr. Ilepexon k HOBOM
SKOHOMMUECKOH nosmTuke. CylHOCTh, €)M, peaau3alus, MPOTUBOpeYns, cyab0a U 3HaAUECHUE
HOIla. YTBepxkaeHue oJHONapTUIMHON NOJUTHUECKON CHCTEMBI.

HannonansHo-rocymapcTBeHHOE cTpouTeNnbeTBO B 20-¢ rT. Jluckyccun 06 oOpa3zoBaHuu
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B uctopuu. Koncruryuus CCCP 1924r.

[Tonutnaeckass 6oppba B maptuu u rocymapctse. [locnennue padoter B. U. Jlenuna o
BHyTpeHHell u BHeuHeil nosutuke CoBerckoro rocyaapcrBa. Bosseimenune WM. B. Cranuna.
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boprba ¢ ommo3unumelr mo BompocaM pa3BuTusi cTpanbl. CeepreiBanue HOIla, kypc Ha
CTPOUTENBCTBO COLIMAIN3MA B OJJHOU CTpaHe.

CCCP B rogsl mnepBbix naruierok (konen 20-x rr. — 30-e rr.). dopcupoBaHHOE
counanuctuueckoe crpoutenbctBo B CCCP. Munyctpuanusanus: NpenoChbUIKH, WCTOUYHUKH
HAKOIUIEHHsI, METOJI, TEMIIbI, pe3yabTaThl. [loMTHKA CIUIOIIHON KOJJIEKTUBU3ALMU CEIbCKOTO
X035iCTBa, €€ MPUYMHBI, SKOHOMHUYECKHE U coluaibHble mocieacTtBus. llena "OGombimoro
ckayka'.

dopMupoBaHue pexuMa JUYHOW BiacTu CTalvHa W KOMAaHIIHO-aIMUHHCTPATUBHOU
CUCTEMBI yIpaBieHHs rocyaapcTBoM. CpallluBaHue NapTUWHBIX U TOCYIapCTBEHHBIX CTPYKTYP.
Homenxknarypa. Ponb u mecto CoBeToB, mpodcoro30B, CyJeOHBIX OPraHoB M NPOKYpaTyphl B
CO3[1aBAEMOM TOTAJIUTAPHOM mnonuTHdeckol cucreme. KaparenbHble opransl. MaccoBbie
penpeccuu.

[Ipobmema wmaccoBoit mojuepxkku coBerckoro pexuma B CCCP. VYuudukamnms
00IIeCTBEHHOW XKM3HHU, "KyJIbTypHas peororusi’. boprba ¢ mHakombiciueM. ConmpoTHBIICHHE
CTAJIMHU3MY U MPUYMHBI €ro nopaxkeHus. OTHOIIEHHE rOCy1apcTBa K PETUTUH.

Buemnsis nmomutuka CCCP B 20-30-e rr. IlepBble miaru coBETCKOM AMILIOMATHU.
I'enyssckas kondepenmus. Mexaynapoanoe npuszHanne CCCP. OGocTpeHHe MOTUTHIECKOM
oOcraHoBku B EBpore HakaHnyHe BTOpoi MHpOBOW BOWHBI. [lepBble BOEHHBIE KOHQIMKTHI
MIOHXEHCKOE COrJIallleHHe W €ro BIMSHHE Ha MeXAyHapoAHoe mojoxenue. Heynauu
neperoopoB Mexay CCCP, Anrnuei, ®@panuueil o mnpeaoTBpaiieHud BoiHbL. CoBETCKO-
FePMaHCKUM MAaKT O HEHalaJeHWM: NpUYuHbI, nociaeacTBus. CoBpeMEeHHbIE CIOpbI O
MexayHapoaHoM kpuzuce 1939 — 1941 rr.

CCCP Bo Bropoi MupoBoit u Benmkoi OredecTBeHHOW BoWHe. Pemarommii BKiaja
Cosetckoro Coro3a B pasrpom dammusma. [Ipuunnsl u nena nodeasi. Yuactue CCCP B Boiine
npotuB Anonnu. IToru u ypoku BTOpOil MUPOBOW BOWHBI.

N3meHeHne COOTHOLIEHHs CWJI B MHUpPE IIOCIE€ BTOpPOM MHpOBOM BOMHBEL. Hauano
"xomogHoit BouHBI". CCCP m CIIA. CCCP wu crpanst Bocrounoit EBpombl. Cosnanue
""COIMATMCTUYECKOTO Jareps".

Tpymunoctu nocineBoenHnoro paszputusi CCCP; BoccTaHOBIIEHHE HApOJHOTO XO35HUCTBA U
nukBugamus atomHoi MoHomonuu CIIA. VYikecToueHne MOJMTHUYECKOTO pexXUMa |
MJIC0JIOTMYECKOTO KOHTPOJIs. HOBBINM BUTOK MacCCOBBIX PENPECCHIA.

[lepBoe mocnecranuHcKoe JaecsaTuieTue. PedopMaTropckue MOHCKH B COBETCKOM
pykoBoacTBe. llombITk OOHOBJIEHHS 'TOCYAapCTBEHHOTO conuanu3ma'. DKOHOMHYECKHE
pedopMbl, nonbITkH nepeBoja 3koHOMUKH CCCP Ha MHTEHCHBHBIN MyTh Pa3BUTHS B YCIOBUSX
HTP. XX cwve3n KIICC wu ocyxnenue Kynbra JuyHocth CranuHa. Peabunmuraius xepTB
penpeccuit u aenoptanuii. Homenknarypuas "nmubepanuzamnus”. "Otrenens" B yxoBHOI cdepe.
[IpuurHbI 3aMeJIeHUs] TEMIIOB 5 KOHOMUYECKOI0 U COLIMANILHOTO pa3BUTHs B Hayane 60-X rooB.
XXII cve3n KIICC u xonnenuus "nepexoja OT couuainzMa K KOMMyHU3MY".

Buemnsis nonuTuka B roAbl "oTTemenu'": Hayajuo Iepexoja OT KOH(PPOHTALMU K
paspsnKke MeEXAyHApOJHOW HampspkeHHOcTH. KapubOckuit  kpusuc (1962 r1.): mobema
MOJINTUYECKOTO peanus3ma.

CMeHa BiacTH U MOJUTHYECKOTO Kypca B 1964 1., s3xoHOMUYeckue pedopMbl cepearHbI
60-x ros0B, MPUYMHBI UX HE3aBepIICHHOCTU. Bracte u obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJCTBYIOIIEH HWACONOTHU. [IpHUYMHBI MOJIUTUKU OrpaHMYEHHUN U 3alpEeTOB B KYJIbTYPHOU
xu3Hu CCCP. [luccupeHTckoe JBUKEHHE: MPEANOChUIKH, CYIIHOCTb, OCHOBHBIE JTallbl
pasBuTusa. Hapactanme Kpu3HMCHBIX SIBJICHUN B coBeTCKOM obOmiectBe B 70-¢ — cepenune 80-x
roJIOB.

Buemnss nmonmutuka CCCP B xonne 60-x Havane 80-x IT.: OT pa3psAaku K 000CTPEHUIO
MEXTyHapoHO# oOcTtaHoBKH. PazpaboTtka [Iporpammer mupa u e€ peanmsanus. BBoa coBeTckux
BOMCK B AQraHuCTaH U €ro MocjieICTBUS.

Kypc Ha pagukansHOoe 0OHOBIEHHE coBeTcKoro obmectBa. "llepecTpoiika": CyImIHOCTB,
LeJIH, 3a/ladl, OCHOBHBIE 3Tallbl, pe3yibTarbl. HoBbIE CTPYKTYphl IOCYIapCTBEHHOH BIIACTH,
nepBbie  cbe3apl  HapomaHbix jenyratoB  CCCP, HOBbIe OOIECTBEHHBIC JABWKCHUS W
MOJINTUYECKUE MapTuH, npe3ujieHTcKas ¢opma npasienus. "HoBoe nonmurnyeckoe MpliuieHue"
n wu3MmeHeHnue reononutrdeckoro mojoxkeHuss CCCP. I'KUIl m kpaxX CcoOmMalMCTHYECKOTO
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pedopmartopcrBa B CCCP. Pacnag CCCP, npekpamienue cymiectBoBanusi KITCC. O6pazoanue
CHT.

3.2. CtaHoBJIeHHEe HOBOM poccuiickoii rocyarapcrBeHHocTH (¢ 1991- no HacTosiee Bpemsi).
Buyrpennsis monutuka Poccun. JlmbGepanpHash KOHLENIMS POCCHUUCKHX pedopm:
Iepexol K pbIHKY, (OpMHUpOBaHUE TIpPakJaHCKOro OOLIeCTBA U IIPABOBOIO TOCYyJapCTBa.
"[llokoBas Tepanus" 3k0OHOMHUYECKUX pedopM B Havase 90-x rooB. KOHCTUTYLIMOHHBIN KpU3UC
B Poccum 1993 r. m nemontax cucrembl Biaactu CoeroB. Koncturyuust Poccuiickoii
Oenepaun 1993 1. Ilonmutuueckue mnapTuu U OOLIECTBEHHbIE JABWKeHUs Poccum Ha
COBpEMEHHOM OJTarne. MexHauuOHalIbHbIe OTHOUIEHHs. YeueHckas BoiWHa. Hayka, kynbTypa,
oOpa3oBaHuEe B pPBIHOYHBIX ycioBusix. ColuanbHas LE€HA U MEpBbIe Pe3yiabTaTbl pPePopM.
[Tonutnyeckue mapTuu 1 00IIECTBEHHBIE ABMKEHUsI Poccu Ha COBpEMEHHOM 3Tarle.

Poccus B Hauane XXI Beka. CoBpeMeHHBbI€ ITPOOIEMbI UeoBeuecTBa U posib Poccuu B ux
pemienuu. PervonanbHble u rioOanbHble uHTEpechl Poccuu. ColualibHO-3KOHOMHYECKOE
nosnoxxenne PO B nepuoa 2001-2019 rona. MupoBoil prHaHCOBBIH U S3KOHOMUYECKUIM KPU3UC U
Poccus. Buemnssa nonutuka Pocceniickoit ®enepanuu B 1991 — 2019 rr. [IpuHumns! BHEMIHEN
nouTHKU. Poccust u ctpanbl nanpHero 3apyoexbs. OtHomenust co crpanamu CHI'. Poccus B
CUCTEME MUPOBOM IKOHOMHUKH U MEXYHAPOIHBIX CBA3EH.

4. O0béM yueOHOM THCUHMILIUHBI

O0béM TMCUMIINHBI
Bua yyeOHo# padoThbl Axan. | Actp.
3E
4. 4.

OO0uiasi TpyA0eMKOCTh Y CIUILJIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJjie B popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTHUECKOW NOATOTOBKHU (npu Haiuyuu) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIe B popme NpaKTUYECKON NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesbHasi pabora 1,7 60 45
KonrakTHas camocrositenbHas padbota
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CamMocTosATenpHOE N3YUCHUE PA3/ICTI0OB JUCIUTUINHBI (u1u Opyeue ’ 60 45
BUObL CAMOCNOAMENLHOU pabomvl)
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeXyTOUYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
"®uaocopus' (51.0.03)

1. Heas pucuuniuubl "Owmwiocodpus" — chopMupoBaTh y CTYACHTOB KOMIUIEKCHOE
MIPEJICTAaBICHUE O POJIM U MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COI[MAIBHBIX H
€CTECTBEHHBIX HayK, IO3HAKOMHUTb UX C OCHOBaMHU (HIOCO(PCKOro 3HaHUS, HEOOXOUMBIMU IS
pElIeHUs TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTaTe H3y4yeHUs: AUCHUILIMHBI 00y4AKOLIUICH J0JIKEH:

Ob6nanath CleayIOIKUMH KOMIETEHIMSIMU M HMHAMKATOpaMu UX JocTwkeHus: YK-5.4,
YK-5.8, YK-5.9, YK-5.14;

3HATh: OCHOBHOE COJIEp’KaHUE TJIABHBIX (QUIOCO(PCKUX MIKOJI M HaIpaBleHUH,
MpEeICTaBUTENEeH 3TUX ULIKOJ, CBSI3b M pa3nuuue ux ¢GuiocopCKux HUAEH, CBSA3b HCTOPUKO-
(bUI0COPCKUX KOHIEMIUNA C COBPEMEHHBIMU MPOOJIeMaMH WHIWBHAYAIBHOW U OOIIECTBEHHON
KU3HU;

yMeTb: TIOHMMaTh U  aHAJU3UPOBATh  MHMPOBO33PEHUECKHUE, COLMAIBHBIE U
UHIUBUAyalbHbIE  MpPOOJEMbl  COBPEMEHHOW  JKM3HHM; TIPaMOTHO BECTH JAMCKYCCHIO,
aHAJIN3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOI'O B3aHUMOJCHCTBUS, O0YCIOBIEHHBIE pa3Iu4yUeM
STHUYECKUX, PEJINTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONHUpasch Ha HApaOOTAHHBII B HMCTOPUU
¢unocopun Marepuan; MPUMEHSATh MOJydeHHble (uiaocopckre 3HAHUS K PEIICHUIO
npodecCHoHaNTBHBIX 33/1a4;

BJIAJIeTh: MPEACTaBICHUsAMU O (pusocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME T'yMaHUTapHOIO 3HaHMs; OCHOBaMHM (MIOCOPCKOTO MBIIUIEHHUS; KaTeropuaibHbIM
anmnapaToM M3y4aeMoM IUCUUIUIMHBI, (UIO0COPCKUMU METOAAMU aHaJIM3a Pa3IMYHBIX MPOOIEeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl Jii BBIPAOOTKM CHCTEMHOTO, LIEJOCTHOTO B3IUIsJa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Brenenune. ®unocodus, ee mpoucxokIeHUE U POJIb B OOIIIECTBE.

Paszpnen 1. OcHoBHBIE (uiIocO(PCcKHE HIKOJIBI.

AnTtnuHas ¢uinocopus (mocoxparuku, coductel, Coxpar, [demoxpur, [lnatoH,
ApucroTenb, 3JUIMHUCTHYECKU-pUMCKas ¢uiiocodus). OcHOBHBIE MPOOIEMBbl CpPEAHEBEKOBOM
¢unocopun u snoxu Boszpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas knaccuueckast ¢punocodus. Pycckas dpunocodus XIX —
XX BB. OcHOBbl MapkcucTcko ¢unocopun. OCHOBHBIE HAIpPABIEHUS COBPEMEHHOM
¢dunocodpun.

Paznen 2. ®uiocodckue KOHUENUUU ObITUS U TIO3HAHUS.

[IpoGnema ObiTust B ucropun ¢unocopuu. IloHATUS MaTepuanbHOTO U HACATBHOTO.
OcHoBHble (uiocockue HampaBiIeHUs: MaTepualu3M U uaeanusM. [IpuHiun riaoGanbHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHOW HAyYHOW KapTUHE MUpA.

KoHuenuuu npoctpaHcTBa U BpeMeHHU B UCTOPUH (HUI0CcOUU U HAYKH.

[Ipoucxoxnenue cozHanus. Posb Tpyna B IpOUCX0KIEHUN CO3HaHMs. M neanucrudeckue
U MaTepuajucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mmo3r. Co3HaTenpbHOE U
6ecco3HarenbHoe. Co3HaHue U si3bIK. CO3HAHKME U CAMOCO3HAHUE.

Konuenuuu rHOceosoruu B HUCTOpUM  (uimocoduu: CceHCyanu3M, pPalUOHAINU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETIIIHS BPOXKIEHHBIX UAEH, anpuopu3M. J(naaexkTuka no3HaHus:
YyBCTBEHHOE U palnoHagbHOE. OCHOBHbBIE TEOPUU UCTHUHBI.

Pasznea 3. IIpo6saembl yesoBeka B pusiocopuu.

Yenosek kak npeaMer guiiocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxaenue
YeJloBEeKa: IPHUPOJIHbIE W COLMAIbHBIE YCIOBHUS aHTpoONoOcolroreHesa. buonorumueckoe wu
COIIMAJIBHOC B YCJIIOBEKE. I/IHI[I/IBI/II[, HHIUBUAYAJIbHOCTD, TUYHOCTD.
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CMbICI KU3HU U NpeJHa3HaueHue 4denoBeka. JKu3Hb, cMepTh, OeccMmepTue. [IBrkeHue
HEHaCWIHs, €ro pojib B coBpeMeHHOW xu3Hu. llenn u wnenHoctu. CpoOona BoiM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHBIE, PEIIMTHO3HbIE, 3CTETUYECKUE LIEHHOCTH.

Paznen 4. ®usnocodus uctopum U od1IeCTBA

YenoBek B CHUCTEME COLMAILHBIX CBs3ed. JInudgocTh ©M  Maccel, cBOOOJa H
HeoOxomuMocTh. Pumocodus uctopuu: (GHopMarMoOHHAS W I[UBUIN3ANMOHHAS KOHIICTIIIHHI
HUCTOPUYECKOTO pa3BUTHs. [IporpeccucTckue W NUKIMYSCKUE MOJCTH pa3BUTHs. [J100ambHBIC
po0IeMbl cCOBpeMeHHOCTH. KoHIIenrs yCTORYHBOTO Pa3BUTHS U CIICHAPUH OYIyIIEro.

ObmectBo u ero crpykrypa. ConuanbHas, IMOJIUTHYECKass M JyXOBHas cCQepbl

obmectBa. KoHnenuuu rocynapctsa B uctopuu ¢punocodckoit Mpicin. ['paxk1anckoe 00111ecTBO
Y TIPaBOBOE TOCYIAPCTBO.

Paspnen 5. @uiocodpckue npodaeMbl XUMHU M XUMHYECKON TEXHOJIOTMH

Hayunoe u BHeHayuHoe 3HaHHe. CTpyKTypa Hay4HOI'O 3HaHUS, €r0 METOJbl U (OPMBI.
Hayunble peBosirolind M CMEHa TUIIOB paluoHalbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoOnema cooTHomIeHUsT Haykd UM TexXHUKU. ColMalibHbIE MOCJIEACTBUS HAYYHO-
TEXHUYECKOTO Iporpecca. OTHYECKHE U DSKOJOIMYECKHE HUMIIEpPATUBbl Pa3BUTHSI HAyKH H
TEXHUKH.

MecTo XMMUHU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHasl mpoOiieMa XUMUU KaK HayKd U
npousBojcTBa. llenn w  3amaunm  xumudeckoil  texHosormu. Cnenupuka  XUMHKO-
TEXHOJIOTHYECKOTr0 3HaHMs: PYHAAMEHTAIbHOE U IPUKIIATHOE, SMIUPUUYECKOE U TEOPETHUECKOE.

4. O0bémM yueOHOM THCUMIIUHBI

Bupl yueOHOM paboThI 3E Akan. 4. Acrtp. u.
OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48,4 36,3
Jlexiym: 0,89 32 242
[IpakTHueckue 3aHATHS: 0,44 16 12,1
CamocrosiTesibHas padoTa: 1,67 60 45
KonrakTHas camocrositenbHas paboTa 0.4 0,3
1,67

CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTIOB JUCHUIIIMHbI 59,6 44,7
Bua koHTpoJasn: 3ader c oleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
"IlpaBoBenenue' (51.0.04)

1. Hes» aMCcHMIJIMHBI — OBJAJICHUE OCHOBAaMM IIPaBOBBIX 3HAHUN; (OPMHUPOBAHUE
OCHOB IPABOBOM KYJIBTYPbI U MIPABOMEPHOTO NMOBEACHUS I'PaXKJaHUHA CTPAHBI.

2. MW3yyeHusi JAUCHUIVIMHBI HaNpaBJeHO Ha mNpuUHoOpeTeHHe  CJEAYIOIINX
KOMIleTeHIMi W uHAMKATOpoB ux goctmwxenms: YK-11.1; YVK-11.2; VK-11.3; OIIK-4.1;
OIIK-4.2;0I1K-4.3;0I1K-4.6;0I1K-4.9; OIIK-4.10; OIIK-4.13; OIIK-4.14

3namo:

— OCHOBBI POCCHMCKOW MpPaBOBOM CHUCTEMbI M POCCHICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHu3ali U (bYHKHI/IOHI/IpOBaHI/ISI CyI[€6HI>IX N UHBIX IIPaBOIPUMCHUTECIBHBIX U
IMPaBOOXPAHUTCIIBHBIX OPraHOB;

— TMpPaBOBBIE W HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccrnoHambHOM
NEATEIIbHOCTH;

— IMPABOBbIE HOPMBI, PETYIUPYIOIIME OTHONIEHHWE 4YEJIOBEKa K YEJIOBEKY,
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o0111eCTBY, OKpYXaloIlel cpese;
IpaBa 1 00s13aHHOCTHU I'PaXAaHNUHA;
OCHOBBI TPYJIOBOT'O 3aKOHOIaTEIbCTBA;
OCHOBBI XO35HCTBEHHOTO MPaBa;
— OCHOBHBIE HAMPABIICHNS AHTUKOPPYINIIMOHHON J€ATEIbHOCTH B PO
Ymemn:

— HCIIOJIB30BaTh JTUYECKHE M IPABOBBIE HOPMBI, PETYIHMPYIOIIHE OTHOIICHUE
4eJI0BeKa K 4YeI0BEKy, OOILECTBY, OKPYKAIOLIEH cpeje, UCIOJIb30BaTh MIPaBa M CBOOOIBI
YeJI0BEKa U I'pax</J1aHWHa IIpU pa3paboTKe COLUAIbHBIX IPOEKTOB;

— HCIOJBb30BATh M  COCTaBJIATh HOPMATHBHBIE M IIPAaBOBBIE JIOKYMEHTHI,
OTHOCSIIMECS K TMPO(ECCHOHAIbHON JEeSATENIbHOCTH, MPEANPUHUMATh HEOOXOIUMbIE MEPHI
K BOCCTAHOBJICHHIO HAPYIICHHBIX IIPaB;

— peanu30BbIBaTh IIPaBa U CBOOObI UEJIOBEKA U IpaKJaHUHA B Pa3IM4HbIX chepax
KU3HEIEATEIBHOCTH.

Baaoemy:
— HaBBIKaMU IPUMEHEHUS 3aKOHO/IATEIbCTBA P PEIICHUH MTPAKTHYCCKUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Ocnoswbt meopuu cocyoapcmea u npasa

1.1 OcHOBHI TeOpUU TOCYIAPCTBA

1.2 OcHOBBI T€OpUU MpaBa

Pa3zoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppymius KaK COIMAIBHOE U MPABOBOE SIBJICHUE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MpaBa

2.6 HopmaTtuBHOE IpaBOBOE peryaupoBaHue 3amuThl nHGopmamuu. [IpaBoBbie OCHOBBI

3aIIMUTHI TOCYIaPCTBEHHON TallHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxganckoe MpaBo: OCHOBHBIE MOJIOKEHUS 00IIEH JacTH.

3.2. ABTOpCKOE M TATEHTHOE MPABO U MPABOBAs 3alIUTa PE3YJIbTaTOB

MHTEJJIEKTyaIbHON COOCTBEHHOCTH.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEANPUHUMATEIHCKOT0) MpaBa.

3.4. OcHOBBI CEMEWHOTO MpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npasosozo pezynuposanus npogpeccuoHarbHou 0essimeibHOCmU 8
OMOENbHbIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBl  HaMOHAIbHOW  OE30IaCHOCTH, TOCYJAPCTBEHHOW  TOJUTHKH |
3aKOHO/IATENLCTBO B 001acTH 00€CTIeUeHUsI sIIEPHOM U paIialluOHHON 0€30MaCHOCTH.

4.2 OcoOeHHOCTH TMPaBOBOIO PETYIUPOBaHUSA TpyAa pPAOOTHUKOB XMMHUYECKOMN
MPOMBIIIICHHOCTH.

4.3 HopmaTtuBHO-IIpaBoBasi 0a3a peryjiMpoBaHUsS XUMHUYECKOW M He(TeXHUMHUYECKOM
otpaciu B Poccun.

OO611ee KOJIMUECTBO pa3aeiioB 4.
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4. O0béM yueOHOM THCHMIINHBI

O0beM IMCUMIINHBI
B .
U1 y4eOHo# padoThl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 2 72 54
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaktnueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi paboTa 1,12 40 30
KoHTakTHas camocrosiTesbHas padboTa 0,4 0,3

1,12
CaMOCTOSTENbHOE N3YUYEHHUE Pa3/IeiOB IUCHUIIIMHBI 39,6 29,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
"Ikoorus" (b1.0.05)

1. leab qucuUIIMHBI — cHOPMHUPOBATH y CTYACHTOB NPEACTABIEHUE O COBPEMEHHBIX
9KOJIOTMYECKUX MpolieMax, 0 (U3MKO-XMMUYECKUX IMPOIECcCcax, MPOTEKAIOUIUX B Pa3IMuHbIX
KOMIIOHEHTAaX OKpY)KaloIlel cpenbl M O CTENeHH AaHTPONOrE€HHOIO BO3JEHCTBUS Ha 3TH
MIPOLIECCHI; BHIPA0OTaTh Yy CTYIEHTOB HABBIKM CHCTEMHOTO MOJXOJAa K M3YYEHHIO M PEHICHHUIO
9KOJIOTHUECKUX  MIpoOsieM, BO3HUKIIUX B  pe3ylbTaTe IMPOMBIIUIEHHO-X03SICTBEHHON
NEeSITEIbHOCTH YeJIOBEKa, Pa3BUTh MbIILJICHUE, TIO3BOJIAIOLIEE [TPAaBUIIbHO OLIEHUBATh JIOKAJIbHBIE
U OTJIQJICHHBIE MOCJIE/ICTBUS IPUHUMAEMbIX PELIEHUHN JJIs1 OKPYKaoIel Cpe/bl U YeJIOBEKa.

2. B pe3ysbTare u3y4eHHsl AUCUHUIIIIMHBI 00y4AOIIMIACH T0JIKEH:
Obnadams CIEYIONUMA KOMIIETECHIIUSMA U WHIUKATOPaAMU X TOCTHKCHUS:
VK-8.1; VK-8.2; OIIK-4.2; OIIK-4.8; OIIK-4.12; OIIK-4.13; OIIK-4.18

3nams:

. OCHOBHBIE 3aKOHBI O0OLIEH 3KOJIOrUH;

. 3aKOHOMEPHOCTH CTPOEHHMSI U (PYHKIITMOHUPOBAHUH OHUOChEpHI;

. COBPEMEHHBIE IKOJIOTMUYECKHE MTPOOIEMBI;

. OCHOBHbBIE PUHIMIIBI 3aLIUTHI IPUPOIHOM Cpeibl OT aHTPOIIOI'€HHBIX BO3/IEHCTBUM;

. CTPOCHHE OCHOBHBIX reochep 3eMIM U OCHOBHBIE (PU3UKO-XHMHUYECKHE TIPOIIECCHI,
MPOTEKAIOIKE B HUX;

. OCHOBHBIE MOHATHUS U MPUHIUIBI KOHIENIUY YCTOWYMBOTO Pa3BUTHUS;

. OCHOBHBIE CBEJICHUS O INI00aIbHOM IpobieMaTuke, MPUPOJHBIX pecypcax, MiIaHeTapHbIX

IPaHMULAX, AHTPOIIOI€HHOM BO3JCHCTBUM Ha OKPYXKAIOIIYI0 Cpeay, YIPAaBICHHH KadeCTBOM
OKpYKaloIleH Cpebl,

. IIPUHLIAIIBI 3€JIEHON XUMMWH;

ymemsn:

. paccMaTpuBaTh KOHKpPETHBIE IyTH PEIIEHUs MPOOJIeM OXpaHbl MPHUPOJAbI B Pa3IUYHBIX
reorpauuecKkux U SKOHOMHUYECKUX YCIOBUSX;

. IIPUMEHATHh IIOJIyYCHHBIE 3HAHUs U1 OLICHKHM COCTOSIHUS OKpYXKAroled cpeasl M
PalMOHAIBHOTO UCIIOJIB30BAHUS IIPUPOIHBIX PECYPCOB;

. UCIO0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJOTUHM M 0a3bl JAHHBIX JJISl pEIICHUS
KOHKPETHBIX 3KOJIOTHYECKUX MPOOIIEM;

. NPUMEHATH IOJyY€HHbIE 3HaHHMS B IIpoliecce JanbHeWmied ydeObl, NMpu H3YyUEHHUH

podecCHOHATBHBIX U IPOGUIBHBIX TUCITUIUIMH, U B OyIyIIel MPaKTHIeCKON IesITeIIbHOCTH,
gnaoems:
. 0a30BBIMH TCOPETHYCCKUMH 3HAHUSIMH B 00JIACTH SKOJIOTHH.
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. 0a30BBIMU 3HAHUSMHU B 00JIACTH SKOHOPMHUPOBAHMS;

. MOHATUIHBIM aInaparoM B 00JacTy OOIIEeH 3KOJOTUH, PAllMOHAIBHOIO HMCIIOJIb30BaHUS
MIPUPOJIHBIX PECYPCOB U 3aLUTHI OKPYKAIOILEN CpeJibl;

. METOJaMU  UJCHTHU(PUKAIMK JIOKAIbHBIX OSKOJIOIMYECKUX Mpo0JieM, OLEHKH HUX
3HAYUMOCTH.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue, ocnoenvie nonamus

Henu, 3agaun AUCUMIUIMHBL. MECTO NUCHUIUIMHBI B CHUCTEME OOIIEro M XMMHUYECKOTO
oOpa3zoBaHus. JKOJOrHYecKoe oOpa3oBaHMe W 0Opa3oBaHUE [UISI YCTOMYMBOTO DPa3BUTHSL.
OO01IecTBO M OKpYKaroIIas cpesa.

Pazoen 1. Obwue eonpocelt 3konozuu. buocghepa. buoixonocus. buocghepa u
ycmouuugocms

1.1 OcHoBHble 3akoHbl dKojoruu. buoskonorus. Ilowarue o0 sKocucTeMax.
YcrotunBocTh dKocucTeM brocdepa, ee IBOMIONMA U YCTOMYUBOCTh. DKOCHUCTEMBI 3€MJIM U
ycToiunBoCTh. OCHOBHBIEC CBEACHUS O 1uianeTe 3emiisi. OCHOBHBIC TIOHATHSI KOJIOTHH. 3aKOHBI
OpUHOMNBL  3Kojoruu. [loToku »sHeprum u BemectBa B 3KocucreMax. (OCHOBHbIE
OMOreOXMMHUYECKHE LUKIBI (KpYyroBopoThl BemulecTB). LluknuyHocTs mporieccoB B 6uocdepe u
YCTOWYUBOCT.

1.2 Hapononacenenue. YenoBeuecTBO Kak dYacTb Ouocdepnl. [lemorpaduueckue
npoOiemMbl.J[MHaMUKa 4YeJIOBEYECKOM MOMYNSILIMKM, POKIAEMOCTh, CMEPTHOCTb, BO3pacTHas
cTpykTypa. IIpoGieMbl cOBpeMeHHOTO 3Tana pocTa YUCIEHHOCTH HaceleHus. ['eorpagpuueckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETICHUS.

Pazoen 2. Cmpoenue u cocmae zeocghep 3emau. OcHo6Hble PUIUKO-XUMUYECKUE
npoueccel, npomekaroujue ¢ 2eocghepax

2.1 Armocdepa 3emnu. Crpoenue armochepsl, poiab (OTOXUMHUYECKUX pEaKUuid B
¢dopmupoBanuu cocrtaBa atmocdepsl. [lapuukoBeiil 3¢ dekr. [TapHukoBsie rassl B arMocdepe.
Knnmarnueckne mocneAacTBHs aHTPOINOTEHHOW AESITENbHOCTH. PacmpenesieHrne KOHUEHTpPALMHU
o3oHa B arMmocdepe. O30HOBBIN cnoil. [Ipupomasiii 1uki o3oHa. COBpPEeMEHHOE COCTOSIHHE
030HOBOTO cJosi. [TocieacTBust pa3pyiieHUs: 030HOBOTO CJI0sT 3eMJIH ISl YeJloBeKa U Onocdepsl
B menoM. CrpatocdepHblii 030H U TpomochepHBI O30H: CXOJACTBO M Pa3IUYHSL.
MexyHapoAHOE COTPYAHUYECTBO B O0JIACTH OTpaHUYEHUE MPOU3BOJACTBA M HCIOJIb30BaHUSA
030HOPA3PYILIAIOIIUX BeleCcTB. MoHpeanbCKuil MpoTOKod. KHCIOTHBIE NOXKAM U MHPOLECCHI
OKHCJIEHU ITpuMecei B Tporocdepe. DoToxumMudeckuii cMor.

2.2. I'mapocdepa 3emnu. Buasr Bog Ha 3emie. [IpecHbie Boabl. ['Maposoruyeckuii UKL
I'mob6anpHbIE 3K0IOrHUEcKHe MpoOIeMbl Tuapocdepsl. ['TaBHbIE KATUOHBI U AHUOHBI IPUPOIHBIX
BoJ. KucioTHO-OCHOBHOE paBHOBeCHME B MpPUPOJAHBIX Bojaax. lllenmodyHoCTs MPUPOAHBIX BOA.
OcHOBHBIE TNPUYMHBI, JTalbl W [OCJIEJICTBUS  3aKUCICHHUS NPHUPOJHBIX  BOJIOEMOB.
OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE TPOLECCHl B MPUPOJHBIX Bojgoemax. Crpatudukanus
MPUPOAHBIX BoAoeMOB. [Iponieccsl agTpodukanuu Bo1oeMoB. [IpHunHbl U OCIEACTBUSL.

2.3. Jlutocdepa 3emnu. 3emuas kopa. [lousa. Ctpoenue nmouBeHHOTO cjiosi. CocTaB MOYB.
Opranuyeckue BeuiecTBa B MoyBe. Posib JKUBBIX OPraHU3MOB B (POPMHUPOBAHUU ITOUYBEHHOTO
cios. Tsokenble MeTaisl B ouse. Jlerpananus nous. BoaHast u BeTpoBast 3po3usi MOYB.

Pazoen 3. Aumponozennoe 6030eiicmeue Ha OKPYMHcarowyr cpeoy u payuoHaibHoe
npupooononv3osanue

3.1. Ilpuponueie pecypcol. IloHaTne 00 OTXO0AAaX MPOU3BOJACTBA U MOTPEOJICHUS.
MaiiooTxoiHbI€ U 6€30TX0/IHbIE POU3BO/ICTBA.

3.2 IlomAatMe O  IUIAHETApHBIX  TIpaHHUIAX. AHTPOIOI€HHBIE  HAPYIIEHUS
OMOreOXMMHUYECKUX ULUKIOB a3zoTta U (ocdopa. OcHOBBl 3SKOHOpMUpOBaHUA. (OCHOBHBIE
MIPUHIIATIBI 3€JICHON XUMHH.

Pazoen 4. Ycmoiiuueoe pazeumue

YcroituuBoe passutHe. Mcropus craHoBiIEeHUs MOHATUS. BKilaj 0T€UeCTBEHHBIX YUECHBIX.
Henu ycroituuBoro pazsutust OOH. MexayHapogHoe COTpYAHUYECTBO B 00JIACTH YCTOMYMBOIO
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pasBUTHUA. HpOMBHHJ'IeHHaf{ OKOJIOTUA MW 3CJICHad XHWMHA KaK HHCTPYMCHT oOecreueHU
YCTOI\/’ILII/IBOFO Ppa3sBUTHA. COHI/IaHBHaﬂ OTBETCTBEHHOCTH XHUMHUKOB. JKOJIOTrH4ecKas dTUKA.

4. O0béM yueOHOM THCUHMILIUHBI

O0béM TMCUMIINHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbI 2 72 54
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaktuueckue 3austus (113) 0,45 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesbHasi paboTa 1,1 40 30
KoHTakTHas camocrosiTesibHas paboTa 0,2 0,15
1,1
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETIO0B AUCHUIIIIMHbI 398 | 29,85
Bua konTpoJs: 3a4er

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
""IkoHOMHKA U ynpasjeHnue npoussoacrtsom" (51.0.06)

1. Henp AWMCHMIVIMHBI: TIOJYyYeHHE CHCTEMbl 3HAaHMH 00 SKOHOMHUYECKHX
3aKOHOMEPHOCTAX (YHKIIMOHUPOBAHUS XUMUYECKOTO MPOU3BOACTBA B CUCTEME HAIlMOHAJIbHOU
SKOHOMHKH, OOy4eHHE 5SKOHOMUYECKOMY MBILIUIEHUI0 M HCHOJb30BAHUIO 3HAHUU B
MIPAKTHUYECKOU JIeATEIIbHOCTH.

2. B pe3ysabTare u3y4eHHsi AMCUUIIMHBI 00y4AKOIIHUIACH 10JIKEH:

Obnadams cnenyomumu yausepcanbHbiMu (YK) u obmenpodeccnonansabivu (OITK)
KOMIIETEHITUSIMHA UHIMKATOPAMHU WX JTIOCTHKEHUS:

- cnoco0eH TpUHUMATh OOOCHOBAHHBIE HIKOHOMHYECKHE PEIICHUS B Pa3IUYHBIX
obnactsax xxusHenesreabHocTH (YK-10): YK-10.1, YK-10.2, YK-10.3);

- cnoco0OeH OpraHM30BBIBATh CAMOCTOSITEIBLHYIO M KOJIJIEKTUBHYIO MPOU3BOICTBEHHYIO
Y Hay49HO-HCCIIE0BATEIIbCKYIO A TEIIbHOCTD, pa3padaThiBaTh MJIAHBI U MPOTPAMMBI TTPOBEICHUS
Hay4yHBIX HCCIeOBaHUN U TexHuueckux paspadotok (OIIK-4): OIIK-4.4, OIIK-4.5, OIIK-4.6,
OIIK-4.7, OIIK-4.11), OIIK-4.15, OIIK-4.16, OIIK-4.17;

3HaAMb.

—  OCHOBBI KOHOMHKH B PA3IUYHBIX cepax KU3HEACATSIbHOCTH;

—  HOPMAaTUBHBIEC MPABOBBIE AKThI, PEIJIAMEHTHPYIOIIHNE ACATEIbHOCTh NPEANPUATHUS;

—  METOJbI pa3padOTKH OTIEPATUBHBIX U MPOU3BOICTBCHHBIX TUIAHOB;

—  METOJBI U CIIOCOOBI OTUIATHI TPY/A;

ymemn:

—  COCTaBJISITh 3asIBKH Ha 000pYy/I0BAHHUE;

—  COCTaBJIATh OTYETHI MO BHIIOJHEHUIO TEXHUYECKUX 3aJaHUI;

—  COCTaBJATh TEXHUYECKYIO TOKYMEHTAIUIO;

—  opraHu3oBaTh PabOTy KOJUICKTHBA B YCIOBHUAX JACHCTBYIOIIETO MTPOU3BOICTBA;

— TOTOBHTHh MCXOJHBIC TAHHBIE JJIA BHIOOpa WU 0OOCHOBAHMS HAYYHO-TEXHUUYECKUX H
OPraHU3aIlMOHHBIX PEIICHU HA OCHOBE 3KOHOMUYECKOT0 aHAJIN3a;

— pa3pabarpiBaTh OINEpPATUBHBIC IUIAHBI PabOT TEPBUYHBIX TMPOU3BOJICTBEHHBIX
MO JIpa3IeJICHUI;

61a0emb.
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— METOdaMU U I/IHCTPYMGHTaMI/I HpOBe)IeHI/IFI 3KOHOMHUYCCKOTO aHaJIn3a 3anaT 158
pe3y.]'IBTaTOB OCATCIIBHOCTHU HpOI/ISBOI[CTBeHHI)IX HOI[pa?,}IeJ'ICHHﬁ;

— I/IHCTPYMGHTaMI/I HJ'IaHI/IpOBaHI/ISI W BBITIIOJTHCHUA MepOHpI/IﬂTI/II\/II 110 HpOI/I3BO)ICTBy
TIPOTyKITHH;

— OCHOBAMH 3KOHOMHWYCCKHUX 3HaHHI>i B paSJ’II/IT-IHBIX C(bean KHN3HCACATCIIBHOCTU.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

1.1 Dxonomuueckue nompeonocmu, 61aza u pecypcol. JKOHOMUUECKUE CUCHEMbL U UX
cyugnocms. OOLIECTBEHHOE ITPOU3BOJICTBO U SKOHOMUYECKUE OTHOIIEeHUs. [Ipon3BoCTBEHHbIE
BO3MOJKHOCTH O0IIIECTBa U SKOHOMUYECKHUI BBIOOp. KprBasi Mpon3BOICTBEHHBIX BO3MOXXHOCTEH.
3akoH yOBIBarOIIEH MPEACTbHOM TMOJE3HOCTUM. TUIIBI U MOJENIH JKOHOMHYECKHUX CHCTEM.
DneMeHT KOHOMUYECKOUW CUCTEeMBI. TpaauiroHHas SKoHoMHuueckas cucteMa. CoOCTBEHHOCTD:
(GhopMBI U ITyTH UX TPE0Opa30OBaHUSI.

1.2 Poinounstii mexanusm cnpoca u npeonodxycenusn. Cogepuiennan u HecoeepuieHHaA
KoHKypenyuu. ToBapHBIM (PBIHOYHBIN) THIT OOIIECTBEHHOTO Mpou3BocTBa. CyYIIHOCTH H
YCJIOBUSI BOSHUKHOBEHHS PhIHKA. BBl PRIHKOB M X CTPpyKTypa. yHKIIMU phiHKa. ToBap u €ero
cBorictBa. Cipoc U npeioxkenre Ha peiake. [lorsTue "smacTudHOCTh". DIIaCTUYHOCTH CIIPOCca U
MpeIoKeHns, TodeyHas © payroBas. CoBeplIieHHass M HECOBEPIICHHAs KOHKYpPEHIIMH.
Mounononus. Makcumuzanuus npuOblid MOHOMIOJUCTOM. OIUromnous.

1.3 Illonamue HauuoHanbHOU IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUUECKUE
nokazamenu. llOHATUS COBOKYIIHOTO CIPOCAa M COBOKYIHOTO THPEUIOKEHHs, (aKTOpBbI,
BIMSIONINE Ha WX u3MeHeHus. [loTpebneHuss u cOepekeHus. IKOHOMUUYECKHI KpyrooOopoT.
[IpousBoacTBo, 00OMeH u pacnupeneneHue. [lorpebnenue, coepexeHne, HHBECTUIIMN TOBAPOB U
YCIIYT.

1.4 @unancosas cucmema u unancosas noaumurka odoujecmea. 1'ocynapCTBEHHBIN
OIODKET M TOCyIapCTBEHHBIN noJr. Hamorn u HasioroBasi cuctema.

Pazjien 2. DJxoHOMMYECKHE OCHOBBI YIIPABJIEHUsI TPOU3BOICTBOM

2.1 Ilpeonpuamue Kak cyOveKm pbIHOYHO20 X03AUCHMEA. DKOHOMUYECKHE 3aKOHBI U
OCOOGHHOCTM HMX TIPOSIBJICHHS Ha MNpeanpusTHu. Poip  crenuaiucrta XAMHYECKOU
mpoMbIIUIeHHOCTH. [lpennpustue B cucteMe pPhIHOYHOW 3KOHOMHKHU. [Ipemmpusitue — Kak
CyOBEKT U  OOBEKT TNPEINPUHUMATEIHCKOW  JCATEIHHOCTH. 3aKOHOJATeNbHass  0aza
MPEANPUHUMATENBCKON  ACATENHHOCTH. HOpMaTHBHO-IIPABOBBIE aKThI, PETIAMEHTUPYIOIIHE
NEeSTENBHOCTh mpeanpusaTus. OpraHu3alMoOHHO-TIPABOBBIE  (POPMBI  MIPEANPUHUMATEIHCKOMN
NESTETFHOCTH M KpUTEPUU UX BbIOOpa. DopmMbl COOCTBEHHOCTH. BHENIHAS ¥ BHYTpPEHHSS cpena
MIPEATPUSITHS.

2.2 Mamepuanvho-mexnuydeckana o6aza npou3eoocmea. CripbeBas W TOIUIMBHO-
sHepreTuueckas 0a3a XMMHUYECKMX TNPOU3BOACTB. [Ipom3BOACTBEHHAs mporpamMma |
MIPOM3BOJICTBEHHAS] MOIIIHOCTD MpeanpusaTrsa. KadyecTBo 1 KOHKYPEHTOCTIOCOOHOCTD PO IYKITUH.
DOKOHOMHYECKOE€  OOOCHOBaHME BBIOOpa ChIph W TOIUIMBA.  PecypcocOepexeHue.
AJNbTEpHATUBHBIE UCTOYHUK CBHIPHS U dHeprun. OpraHu3aius CKIaJICKOTO X035 HCTBA.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpuamusi. OcHoBHBIE
MIPOU3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUITHI: MOHATHE, KIAaCCU(PUKAIMSA U CTPYKTYpA.
[lonatue u CTpykTypa OCHOBHBIX cpencTB. OIICHKAa OCHOBHBIX CpEIACTB. MeTOAbl OIEHKH
OoCHOBHBIX (poHT0B. [loKka3zaTenu UCTOIB30BaHMS OCHOBHBIX MPOU3BOJICTBEHHBIX (hoHI0B. M3HOC
U amopTu3anus OCHOBHBIX (oHmoB. OneHka 3(PQGEKTHBHOCTH WCIOIB30BAHUS OCHOBHBIX
MPOM3BOJICTBEHHBIX (DOHIOB. BocCmpon3BoacTBO OCHOBHBIX cpeAcTB. OOOpOTHBIE CpelcTBa
NPEANPUSITHS: TIOHATHE, COCTaB U CTPYKTypa. McTounnku GopMupoBaHusi 0OOPOTHBIX CPEICTB.
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O6opaunBaeMOCTh  OOOPOTHBIX CpeACTB. MarepuaibHble 3amacbl Ha  IPEIIPUSTHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

2.4 Tpyooevie pecypcvt npeonpuamusn. llepcoHan TpeAnpUsTHS U €ro CTPYKTypa.
OCHOBBI OpraHu3alMM Tpyaa Ha HpeanpusaTHu. J(PPEeKTUBHOCTh MCHOJIB30BAaHUS IEpCcoHala U
pabouero BpemeHu. [IpomsBomutensHOCTh Tpyda W oruiata Tpyaa. Opranuzarust 3apaboTHOM
wiatbl Ha npennpusTui. CoctaB M CTPYKTypa HMPOMBIIIIEHHO-IIPOU3BOACTBEHHOIO M€pCOHAA.
[Ipou3BOIUTENBHOCTH TPYyZa: MOHATHUE, MOKA3aTeIU U METOJbl u3MepeHus. UuauBuayansHas u
oOliecTBEHHAsl ~ MPOU3BOJUTENBHOCTh  Tpyna. PesepBol U (akTopbl  IMOBBILIECHUS
IIPOU3BOIUTENBHOCTH Tpyaa. DOpMbl, CHCTEMBI U pa3Mep OIUIATHI TPYy/a Ha MPEATPUSTHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 HH/KCHEPHBIX pelleHUH

3.1 /loxo0bt u pacxoovt Ha RPOU3B00CHIE0, U PeanlU3AUUI0 RPOOYKUUU NPEONPUAMUAL.
W3nepxku mpow3BOACTBA TMPOAYKIHH (Ce0ECTOMMOCTh), NPHOBUIb, PEHTAOETBHOCTh |
ueHooOpazoBanue. IlonsTue 3arpaTsl Ha MNPOU3BOACTBO M pealM3alUl0  IPOAYKLUUU
(cebectoumocts). Buapl u 3Hauenue kinaccuukauuu 3arpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO U peayin3aluio npoaykiuuu. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U
peayin3anuio TpoAyKLIHUH B KOMIUIEKCHBIX TPOU3BOJICTBAaX. OCHOBHBIE MYTH CHIKEHUS 3aTpaT Ha
MPOU3BOJICTBO Npoaykiuu. JJoxonsl npeanpustus. [lonstie npudbun U 10X04a MPEANPUSITHS,
METO/Ibl UX pacyera. PeHrabenbHOCTh, €€ BUbl U METObl pacuera. [1yTu noBblieHns npuobLIIH
U PEHTA0EIbHOCTH Ha MPEANPUATHUSX.

3.2 lenooopaszoseanue u uyenosasa noaumuxa. lleHa Ha NPOOYKUHUIO U TPUHIHUIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LEeHbl, cucTema 1ieH. B3auMoCBsI3U 1IeH U U3/IepiKeK.
IlenoBas nonutHka. PazpaboTka 1IeHOBOM CTpaTeruu.

3.3 Dunancoeo-Kpeoumnsle OMHOWEHUA npeonpuamuii u cucmema
Hano2000n0xcenua. llonstue, coctaB U CTPyKTypa (uHaHCOB mnpeanpusatusi. CylnHOCTb,
¢GbyHKIMM ¥ 3a1auu puHAHCOB npeanpusatuss. CoOCTBEHHbIE U 3a€MHble (PMHAHCOBBIE PECYPCHI.
bamanc noxomoB u pacxomoB. Hanorosas monutuka. [Ipunnunel HajgorooOnoxenus. Hamoru u
IJIaTEKU, YCTAHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BU[bI, CTABKHU, OOBEKTHI HAJOTOOOJIOKEHUS U
CPOKH YILJIaThl HAJOra B OIOJIKET.

4. O0béM yueOHOM THCUHMILIUHBI

Bun yae6noit paboThl 3E Axan. 4. AcTp. u.
OO611ast TPYA0EMKOCTh AUCHUIIINHbI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSL: 0,9 32 24
Jlexinm 0,45 16 12
[IpaxTueckue 3anstus (I113) 0,45 16 12
CamocrosiTesibHas padoTa 2,1 76 57
KoHTakTHas camocrosiTenbHas padboTa 21 - -
CaMOCTOSTEIbHOE H3YUEHHUE PA3/AETIOB AUCHHUIIIMHbI ’ 76 57
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAIIHs 1 0,4 0,3
IToaroToBka K SK3aMeHYy. 35,6 26,7
Buja koHTpOJISI: JIK3aMeH

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
"Be3onacHocTth ku3HenesiteabHocTu" (51.0.07)

1. Heap aucuumiuHbl — GopMUpoBaHue NPodeCCHOHATBHOW KyJIbTYpbl O€30MaCHOCTH,
o7 KOTOpPOM TMOHMMAETCs TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH MCIIOJIb30BaTh B
podeccuoHaIbHON JeSATEIbHOCTH TPUOOPETEHHYIO COBOKYITHOCTh 3HAHUN, YMEHHUI U HaBBIKOB
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st obecnieyeHus Oe3omacHocTH B cdepe NpodecCHOHATBbHOM NEATeNbHOCTH, XapakTepa
MBIIIUICHWSI W IIEHHOCTHBIX  OpPUEHTAIlMi, TPHU KOTOPHIX  BOIPOCH  OE30MaCHOCTH
paccMaTpUBaIOTCS B KQUe€CTBE MPUOPHUTETA.

2. B pe3ysbTare u3y4eHHsl AMCUUIIMHBI 00y4AKOIIHUIACH 10JIKEH:

Obnadams CrenyoMUMHA KOMIIETCHIUSIMH U WHIMKATOpaMu WX AocTiwkeHus: VK-8.1,
VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9, VK-8.10.

3namo:

- OCHOBHBIE T€XHOC(EepHBbIE OTTAaCHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JIEHCTBHS BPEIHBIX M OMACHBIX ()AaKTOPOB HA YEJOBEKA U MPHUPOTHYIO
cpemy, METOAbl 3alluThl OT HHUX NPUMEHUTEIBHO K cdepe cBoed mpodeccnoHaTbHON
NS TENHBHOCTH

Ymems:

- WACHTH(UIIUPOBATH OCHOBHBIC OTTACHOCTH CPEJIbl OOMTaHUS YEIIOBEKA;

- OLICHMBATh PHUCK HUX peaju3alH, BHIOMPATh METOABI 3alIUTHI OT OMACHOCTEH
MPUMEHUTENBHO K cepe cBoeil MmpodeCcCHOHAIBHOU AESITEIIBHOCTA M CIOCOOBI 0OECTICUCHHS
KOM(OPTHBIX YCIIOBHUH KU3HEEATETLHOCTH

Braoemy:

- 3aKOHOJATCIbHBIMA W TPAaBOBBIMU aKTaMH B 0OsacTu O€30MacHOCTH W OXpaHbI
OKpYy)Xarollel cpefpl, TpeOOBaHMSIMH K O€30MacCHOCTH TEXHUYECKUX DErjJaMeHTOB B cdepe
pohecCHoHANTBHOM IEATEITLHOCTH;

- cIoco0amMu M TEXHOJIOTHUSMH 3alIUThI B YPE3BBIYAHBIX CUTYAIIHSIX;

- MIOHATUHHO-TEPMHUHOJIOIMUECKHUM allllapaToM B 00J1acTU O€30MaCHOCTH;

- HaBBIKaMH PalMOHAIM3AIMN TTPOPECCHOHAIBHON ACSITEIHHOCTH C LETBI0 00CCTICUCHHS

0€30MaCHOCTH | 3alUThl OKPYXKAIOIIECH CPEIbI.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

1. BBenenue B 6Oe3omacHoCTb. OCHOBHBIE HOHSTHSA W omnpexaeneHus. bezomacHocTs u
YCTOMYHMBOE pa3BUTHE.

2. YUenosek u Texnochepa. CtpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHoe cocTostHUE TeXHOC(hEphl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. Unentudukanuus 1 BO3IEHCTBUE HA YEJOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
obutaHusl.

Knaccudukanuss HeraTuBHbIX (AKTOPOB cCpelbl OOUTaHUS YelIOBEeKa. XHUMHUYECKHE
HeraTuBHbIE (DaKTOphl (BpeOHBIE BelIecTBA). MeXaHWYeCKHe M aKyCTHMYeCKHe KojeOaHus,
BUOpalMsi U IIyM. OJIEKTPOMAarHUTHble H3JIydeHUuss W mnois. HoHusupyroniyue H3IydeHue.
Onexrpuueckuil Tok. OnacHble Mexanuueckue ¢paktopsl. IIporeccsl ropeHns 1 noKapoB3phIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa yenoBeka U CpeJbl OOUTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOIHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOTO MPOUCXOKICHHUSL.

OcCHOBHbBIE IPUHLIUIIBI 3AIIMTHL. 3alllUTa OT XUMHYECKUX U OMOJIOTHUYECKUX HEraTHBHBIX
¢dakTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JEHCTBUN M Qu3mueckux noised. OOecnedeHue
0€30MacHOCTH  cHUCTeM, paboTaloluUX IMOoJ JaBlieHHeM. be3omacHOCTh  3KCIUTyaTaluu
TpyOONIPOBO/IOB B XMMHUYECKOW MPOMBIIUIEHHOCTU. be3onacHas 3KcIutyaTanusi KOMIPECCOPOB.
AHanu3 1 OLleHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. OGecnieyeHne KOMGOPTHBIX YCIOBHM ISl )KU3HH U JCSITCIBHOCTU YenoBeka. [lonstue
KOM(OPTHBIX UM ONTUMANIbHBIX YCJIOBUH. Mukpokiaumar nomemnienuil. OcBelieHrne u CBeToBast
cpela B IOMELIEHHUH.

6. Ilcuxodusznosiorndaeckue u IProHOMUIECKHE OCHOBBI O€30TTAaCHOCTH.

[Icuxudeckue MpoIecchl, CBOMCTBA M COCTOSTHUS, BIUSIOMIME HA O€30MacCHOCTh. BUbI 1
YCIIOBHS TPYAOBOU IEATEITHHOCTH. DPrOHOMUYECKHIE OCHOBBI 0€30MTaCHOCTH.

7. Upe3BblYyaiiHble CUTYyallud U METO/Ibl 3aIUTHI B YCIOBUSAX UX pealu3aluu.

O6uue ceeaenust o YC. Ioxap u B3pbIB. ABapuy Ha XUMUYECKH OMACHBIX O0BEKTaX.

Pamnanonnsie aBapuu. Ilpubopel pannanMoOHHON, XUMHUYECKOW pa3BeAKd U
JO3UMETPUYECKOTO KOHTpOJiA. YpesBblyailHble CHUTyalldd BOEHHOI'O BpEMEHHU. 3aliuTa
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HACeJIEHWs B 4YpPE3BbIYANHBIX CHUTyalMsIX. YCTOWYMBOCTb (PYHKIIMOHHPOBAHUS OOBEKTOB
SKOHOMHKH B YPE3BBIYANHBIX CUTYaLIHSIX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATSIHHOCTH.
3aKOHOILaTeHBHBI€ U HOPMATUBHBIC IIPAaBOBLIC OCHOBBI YIIPABJICHHA 0€30I1aCHOCTBIO

KHU3HENEATSIIFHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBlieHHs Oe3omacHOCThI0. (CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yrpaBiieHHEe 0€30TIaCHOCTHIO.

4. O0béM yueOHOM THCUMILIUHBI

Bun yae6noit paboThl 3E Akan. 4. | Acrtp. 4.

OO6masi TpyA0€MKOCTh AUCIUIUIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSL: 1,3 48 36
Jlexinm 0,89 32 24
[Tpaktueckue 3anstus (113) - - -
JlabGoparopust 0,44 16 12
CamocTosiTeibHasA padoTa 1,67 60 45
KonTtakTHas camocTosiTenpHas paboTa 0.4 0,3
[ToaroroBka K 1abopaTOpHBIM paboTam 1,67 20 15
CaMOCTOSTEIbHOE U3YUYEHHUE PA3/AETIOB AUCHUIIIMHBI 39,6 29,7
JK3aMeH - - -

KonTakTHas paboTa — MpOMEKYTOUHAsI ATTECTAIMS - -

[ToaroToBKa K 3K3aMeHY. - -

Bua koHTpoOJISi: 3adeTt C OLEHKOI

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
"Marematuka" (51.0.08)

1. Heab AucCHUIVIMHBI - (OPMHUPOBAHHE Y CTYJIEHTOB CUCTEMbl OCHOBHBIX MOHSATHH,

HCIIOJIB3YEMBIX I IOCTPOCHUA BaAXHEHUITNX MaTeMaTHYSCKUX MO)IeﬂefI U MareMaTH4YC€CKHUX

MCTOJOB MJIA OIMMCAaHHWA PA3JIUYHBIX XUMHUKO-TCXHOJIOIHYCCKHUX ITPOUCCCOB.

2. B pe3yabTaTe H3y4eHUs JUCUUILUIUHBI 00y4aIOIMIACH OJI2KEeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.10; OIIK-1.19

3nams:

OCHOBbI JU(PPepeHuaNIbHOTO U HMHTETPAILHOTO HCUUCIeHMs, U (depeHInaTbHBIX
ypaBHEHUU

MaTeMaTHYEeCKUE TEOPHUH W METOJBI, JIKAIIUEe B OCHOBE TMOCTPOCHUS MAaTEeMaTHYCCKUX
MOJIeTIe;

OCHOBBI IPUMEHEHUS] MATEMAaTHIECKUX MOJIETICH U METOJIOB.

Ymemo:

BBIOMpATh MAaTEMATUYECKHUE METOIbI, IPUTOTHBIC TSI pEIICHUs] KOHKPETHOM 3a71a4u;
WCIIOJIb30BaTh MAaTEeMaTHYECKUE TMOHATHS, METOABl U MOJCIH ISl OMHCAHUS Pa3TUIHBIX
MIPOLIECCOB;

BBIABJIATE MAaTEMATUUCCKHUE 3aKOHOMEPHOCTH, JIC)KAIIUEC B OCHOBEC KOHKPCTHBIX ITPOLIECCOB,

WCII0JIb30BaTh OCHOBHBIE METOIBI CTATHCTUIECKOW 00pabOTKHUIaHHBIX;
MPUMEHSTh MATEMAaTHICCKUE 3HAHUS Ha MK IUCIUTIMHAPHOMYPOBHE.
Braoemw:
OCHOBaMHU (PyHJaMEHTAJIbHBIX MATEeMATHUYECKUX TCOPUH W HABBIKAMHU HCIIOJIb30BaHUS
MaTeMaTHYeCKOTO armapara;
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—  METO0/IaMU CTaTUCTUYECKON 00paboTKN HHPOpMAIUH.

3. KpaTkoe cogep:xaHue TUCHHUILTHHBI
1 CEMECTP

BBenenue

[Ipenmer m Mmetonsl Marematuku. OmnucaHue OCHOBHBIX pa3zienoB Kypca. llpaBuna u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

Pa3nes 1. DiiemeHTHI aJredpbl

YucnoBele MHOXKeCTBa, KoMIiekcHble uncia. Onpenenurenu Il u I nopsakos. Bekropsr:
OCHOBHBIE TIOHATHUS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHUS BEKTOPOB.
AHanuTudeckas reoMeTpHs: NpsMas Ha IUIOCKOCTH, Kpusble Il mopsnaka. MaTpuupsl: I1eHCTBHS
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMy BUy U Buay ['aycca. Panr marpuubl. OGpatHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpanmdecKux
ypaBHeHu. CoOCcTBeHHbIE Uncia U BeKTOpbl. KBanpatuunsie Gopmbl.

Paspnen 2. @yukuus oaHoii nepemenHoi. Ilpenea pynkuuu. HenpeposiBHOCTH pyHKIIMM

Oynkiusa. CrnocoOsl 3amanust ¢yHkiuu. llpenen ¢ynkmum B Touke. OmAHOCTOpPOHHHE
npenensl. [lpenensl Ha 6eckoHeyHOCTU. beckoHeuHO Malible U 0eCKOHEYHO Oosibline (QyHKINH,
WX CBOWCTBa W B3amMHas cBs3b. CBoiicTBa mpezenoB. [lepBelii M BTOpO# 3aMeuaTeIbHBIE
npenensl. HenpepblBHOCTh (yHKIMM B TOuke M Ha mpoMexyrke. CBoicTBa (QyHKIMIM,
HEeNpephIBHBIX HAa OTpe3Kkax. Touku pa3pbiBa QyHKIUU U UX KIacCUPUKAIIHSL.

Paspnen 3. IndpepenunanbHoe ncuncjieHue GyHKIMU OAHON NepeMeHHOoM

[IpousBonHas (QyHKIMH, €€ TeoMeTpUYecKMid U MexaHudeckuil cMmeicia. IlpaBuna
mudpdepenurpoBanus. Tabnuma OCHOBHBIX Npou3BOoAHBIX. Juddepennuman ¢ynkuuu, ero
NPUMEHEHHUs] K NPUOJMKEHHBIM  BBIUMCICHUAM. VIHBapHaHTHOCTH  (QOpPMBI  IIEPBOIO
mupdepennmana. IlpomsBognas cnoxxknor ¢dyakuun. Juddepermupyemocts GHyHKINH:
ONpeJeNieHue, TEOpeMbl O CBA3M AUPPEPEeHUUPYEMOCTH C HENPEpPhIBHOCTBIO U C
CyLIeCTBOBaHUEM MPou3B0AHON. OCHOBHBIE TeopeMbl T dhepeHInaTbHOro ucuucienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlomurans (packpeiTe HeompeneneHHoctel). I[IpousBoanbie
BBICIIMX MOPsAAKOB. JlokanbHbli 3kcTpemMyM (yHkunu. HeoOXxoaumbie U 10CTaTOYHbIE YCIOBUS
skcTpemyma. IIpaBuino uccienoBaHuss (YHKUHH Ha MOHOTOHHOCTb M AKCTpeMyM. [IpusHaku
BBIIIYKJIOCTH U BOTHYTOCTH (pyHKIMU. Touku nepernba. Heobxonumoe u 10CTaTOYHOE YCIIOBUS
nepernba. ACUMOTOTHI (YHKLIMH, HUX BHJIBI U cHocoObl HaxoxaeHus. OOmas cxema
uccienoBaHusl QyHKIMM, TOCTPOCHUE UX IPapUKOB.

Pasnen 4. UnTerpajibHoe ucyucjaenne (pPyHKIUM OIHOM MepeMeHHOM

[lepBooGpa3nas ¢pynkuus. HeonpeneneHnblii uHTErpai u ero cBoiictBa. Tabmauiia 0CHOBHBIX
MHTEerpaisoB. MeTo bl UHTEIPUPOBAHUS: HEIIOCPEACTBEHHOE UHTETPUPOBAHUE, UHTETPUPOBAHHE
MOJICTAaHOBKOM, MHTErpUpPOBaHME IO dacTAM. HTerpupoBaHue panMOHAIBHBIX JpOOEH.
WuTerpupoBaHne  HEKOTOPBIX  UPPALUMOHANIBHBIX M TPUTOHOMETPUYECKUX  (PYHKLHUH.
OnpeneneHHblil UHTErpall, €ro reoMeTpuueckuil cMbicii. CBOMCTBA OMpPENIENIEHHOIO MHTErpaa.
®opmyna HrerooTona-JleliOnuma. Teopema o cpemHeM 3HAa4YeHUH. 3aMEHA IMEPEMEHHON W
UHTErpUPOBAaHUE [0 YaCTAM B ONpEJeNeHHOM uHTerpaie. IlpunokeHus omnpeaeaeHHOro
MHTEerpajia K BBIYUCICHUIO TUIOIIa el miockux ¢uryp. [ToHsTHE HECOOCTBEHHBIX MHTEIPAJIOB:
oTnpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCICHUSI.

2 CEMECTP

Paznean S. uddepenuuansuoe ucunciienue (PyHKIUHA HECKOJIBLKHX IMepeMeHHbIX. JJIeMeHThI
TEOPUH T0JIs1
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OyHKkuMM JByX U OoJjiee NEPEMEHHBIX: OIpeJesieHue, o0lacTh OIpeleseHus, 00acTb
M3MEHEHHUs], TeoMeTpHuecKas HHTepnperanus, JUHUM ypoBHA. [lpenen ¢QyHKIMM B TOUKe.
YactHble npou3BoJHble (Ha mpuMepe (GYHKIUHM ABYX NepeMeHHbIX). HuddepeHunpyemMocTb
(YHKIIMM HECKOJIBKMX TMepeMeHHbIX. Jloctatounbie ycnmoBus nuddepenmupyemoctu. [lomHas
npousBojHas. [IpousBoanas cnoxHoi ¢yHkuuu. [lomubeii nuddepennuan. MuBapuanTHOCTD
nonHoro  auddepeHnuana.  AHAIUTHYECKUHW  TPU3HAK  TMOJHOTO  auddepeHiuana.
JuddepenurpoBanne (QyHKIUM OJHONM M JIBYX IEPEMEHHBIX, 3a/laHHOM HesBHO. YacTHbie
MPOM3BOJIHbIE U TMOJHbIE JuddepeHnranbl BBICIIUX MOPSAKOB. Teopema O paBeHCTBE
CMEIIAHHBIX MPOU3BOJAHBIX (I (QYHKUMU JBYX MEpPEeMEHHbIX). JIOKanbHbIE AKCTPEMYMBbI
(GYHKIMM BYX NEPEMEHHBIX: HEOOXOIUMOE U JOCTATOYHOE YCIOBHS dKCTpeMyMa. Y CIOBHBIN
aKcTpeMyM (MeTo MHOKHTeNeH Jlarpamka). Hanbospiiee n HaumeHbiee 3HaueHne GyHKITUU B
3aMKHYTOM oOnactu. OcHOBHble TNOHATUA Teopuu mnoss. CkansgpHoe mnose. [loBepxHocTu u
nuHUM ypoBHs. [IpousBojHas mo HampaBieHHIO. ['paJlueHT CKaJspHOrO MOJIL U €ro CBOMCTBA.
Bekropraoe mone. JluBeprenuus moss. Potop nossa. CB3b MeXAy TPaIUEHTOM U MPOU3BOTHOMN
10 HAINPaBJICHHUIO.

Paspnen 6. KpaTHble HHTErpaJibl

JIBOMHON WHTErpai: OIpEACIICHHE, TIE€OMETPUUYECKHA CMBICI, CBOWCTBA. Bpluncienue
JBOMHOTO MHTETpaja B JEKapTOBOW M IOJSIPHOM cucTemax koopauHar Muterpan Ilyaccona.
TpoiiHOW MHTETpal: ONpeeIeHUe, TEOMETPUYECKUN CMBICI, CBOMCTBA. BpIuncieHne TpoitHOTro
nHTerpaina. [IpunoxeHns 1BOWHOTO U TPOWHOIO HHTETPAJIOB.

Paspnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTErPAJIbI

KprBosmHENWHBII WHTErpal 1O KOOPAMHATAM: OIpPEACIICHHE, CBOWCTBA, BBIYUCIICHHE.
Pa6ora B cuiioBom nosnie. ®opmyna ['puna. KpuBonnHelinble HHTETpasibl, HE 3aBUCSIINE OT IIyTH
uHTerpupoBanud. [loTeHimanbHas QyHKuMs, NOTeHIMAIbHOE MoJie. [IoHsATHE MOBEPXHOCTHOTO
unterpaia. [lotox BekTopa yepe3 moBepxHocTh. Teopema ["aycca-Octporpaackoro. dopmyna
Croxca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHH s IEPBOT0 MOPSIAKA

HuddepeHunanbible  ypaBHEHUS: MOPSIOK, pEUIeHHE, TeopeMa CYIIECTBOBaHUS U
€IMHCTBEHHOCTH pelleHus. 3anaya Komm. VYpaBHeHMs ¢ pa3fessioliUMUCS HEPEMEHHBIMU.
Onnoponnsie muddepeHnmansuble ypaBHeHUs. Jluneinsie auddepeHnanbuble ypaBHEHUS
[IEPBOTO MOPSIIKA. YPaBHEHUS B MOIHBIX U depeHnnanax. UHTerpupyrommil MHOKHUTEb.

Pasznen 9. Indpepenunaibubie ypaBHEHHs] BTOPOI0 U N-I'0 NMOPSIAKA

JuddepeHunanbable ypaBHEHHUs] BTOPOTO IMOPSIIKA, JOMYCKAIOIIUE MOHWKEHHE MOpSIKa.
Jluneitnsie nuddepeHnmranbable ypaBHEHUsT BTOporo nopsjaka. CpoiicTBa pemieHuil. Jluneitnas
He3aBUCUMOCTh pyHKIUN. Onpenenutens BpoHckoro. CTpykrypa oOLiero pemeHus JIMHEeHHOTo
muddepeHnraibHble  ypaBHEHUS BTOporo mnopsjaka. DyHAaMeHTajdbHas CHCTEMa pEeLIeHUi.
Jluneitnbie onHopoaHble U depeHIraTbHbIE YpPaBHEHUSI BTOPOTO MOPSAAKA C IMOCTOSIHHBIMHU
ko3 uimentamu: moctpoeHue oodmero pemenus. Meron Diinepa. JInHEHbIE HEOTHOPOIHBIE
nuddepeHnraibHble YpaBHEHHsI BTOPOTO MOPsiiKa ¢ MOCTOSIHHBIMU Koagdunuentamu. OO01iee u
YacTHOE pelIeHUs HEOJHOPOIHBIX ypaBHeHUH. Jluneinsle nuddepeHnnanbuble ypaBHEHUS #-TO
MOPsIIKA: CBOMCTBA pELIEHUM, TEOPEMbl O CTPYKType OOIIEero peuieHusi, METOJ BapHaluu
NOCTOSAHHBIX. JIuHelHble nuddepeHaibHble YpaBHEHHUSI n-TO MOPAIKAa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu. AJTOPUTM MOCTPOEHUS OOILEro peleHusl.

Pa3nen 10. Cucremsl audpepeHunanbHbIX ypaBHeHUi

Cucrembl nuddepeHunaibHblX YpaBHEHUN NEpBOro MHOpsAKa: OOIIMe MOHSATUS, Teopema
CyLUIECTBOBaHMS U  E€AMHCTBEHHOCTHM  oOmiero  pemeHus.  Cucrembl  JMHEHHBIX
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nuddepeHIrnanbHbIX YpaBHEHUM IEPBOrO IMOPSIKA: MHTEIPUPOBAHHUE METOJOM HCKIIOUEHUS.
Cucrembl JIMHEHHBIX AU(PepeHInanbHbIX YpaBHEHUH MEPBOTO MOPSAKA: CBOMCTBA pEIICHMI,
TEOPEMBI O CTPYKType OOILEro peleHusi, MeTo/l Bapualuu MOCTOSAHHBIX. CUCTEMbI JIMHEHHBIX
OJIHOPOJHBIX ¥  HEOJHOPOAHBIX JAU(QepeHLraTbHbIX YpaBHEHUH C  HOCTOSHHBIMU
ko3purmeHTaMu. OJIEMEHTbl TEOPUH YCTOMYMBOCTH. MeTo/Ibl YMCIECHHOIO pelleHUs
¢ epeHInaIbHbIX ypaBHEHUH.

Paszpnen 11. YUnciioBble H QYHKIMOHAJIbHBIE PSAbI

UucnoBble psiibl: OCHOBHBIE TMOHSTHS, CBOMCTBA CXOJSIIMUXCS pPAIOB, HEOOXOIMMBII
IpU3HaK cxoaumocTH. ['apmonmuecknit psia. Paner Qupuxime. IIpu3Haku cpaBHEHMS pSAIOB C
nosiokutenbHbiMU uiieHamu. [Ipusnak JlamambGepa. MHTerpanpHblii M paguKalbHbBIN MPU3HAKU
Kommu. 3nakouepenyromuecs: psapl: npusHak JleiOHUIA. 3HAKOTIEPEMEHHBIC PSIbI: TIOHSTHS
aOCOIOTHOM M YCIIOBHOM CXOJMMOCTH, NpPHU3HAK aOCOJIOTHOM CXOJMMOCTH, CBOHCTBa
a0COJIFOTHO U YCIOBHO CXOASIILIUXCSIPSAIOB.

OyHKIMOHAIBHBIE PS/Ibl: OCHOBHBIE MOHATHUSA, 00JAaCTh CXOIUMOCTH. CTENEeHHbIE PSIIbL:
paguyc, WHTEpBaJ, 00yacTb cxoaumocTH. CBoWcTBa CTeneHHBIX psAgoB. Psaner Teinopa u
MaksiopeHa: CBOWCTBa, YCIOBHE CXOAMMOCTH psifa K HCXOJHOW (QYHKIMHA, OCHOBHBIC
paznoxenusi. Paznoxxenune QyHkiuu B psa MakigopeHa ¢ NOMOIIbIO OCHOBHBIX Pa3jOKEHUH.
I'maBHOe 3HaueHue ¢QyHKUMHM. OKBUBaJIeHTHble (QyHKuMH. [lpumenenue pspoB Teinopa u
MakiiopeHa aJ1s BBIYUCIIEHUS IPENEIIOB.

4 CEMECTP

Pasnen 12. Teopuss BeposiTHocTeil. CiyuyailiHble BeJIHMYHMHbI MW HMX 3aKOHBI
pacnpeaeeHust

[Ipeamer Teopum BepositHocTel. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHocuTenbHass dYactoTa. Kilaccnueckoe © T€OMETPHUYECKOE
ONpeJeNIieHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOsTHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOcTel.  IlpocTpancTBOo  snemeHTapHbIX  coObITHM. Kitaccuueckoe —ormnpeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBITHIl: TEOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOMOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3zyrOIINX
MOJIHYIO Tpynny. AKCHOMAaTUYECKO€e onpeziesieHne BeposiTHOCTH. CTaTUCTUUECKOE OIpeIeIeHHe
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. TeopeMbl 0 BEpOSTHOCTU MPOU3BEICHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHBITanus. Dopmyna bepHymin.
JlokanbHasg u uHTErpasibHasg TeopeMbl MyaBpa-Jlannaca. ®opmymnallyaccona.

[lonatne cny4allHOM BenWYMHBI. J[MCKpPETHBIE M HENPEPHIBHBIC CIY4YaiiHbIE BEIMYUHBI.
3aKoH pacnpeesieHus ciay4aiiHoi BeanuuHbl. DYyHKIUS paclpeneseHus], €e CBONCTBa, rpaduk.
[InoTHOCTH pacrpeneneHusi HENpPEepbIBHOM CllydallHON BeIMUYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMynia s BEpPOSTHOCTH IIONAJAHUSI HENPEPBIBHOW CIlydalHOW BEJIMYMHBI B JAHHBIN
MHTEPBAJI, BHIPAKEHHBII 4epe3 IUIOTHOCTb BEPOSTHOCTU, F€OMETPUUYECKHI CMBICT (OPMYIIbL.
bunommnansHOE pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpPHOE paclpeielIeHue,
HOPMAaJIBHOE pacIpeesIeHNne, SKCIIOHEHIINAIBHOE PACIIPECIICHHE.

Paszpen 13. MaremaTuyeckasi CTAaTUCTHKA

[Ipenmer maTemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHYECKOM CTATHCTUKU.
Bri6opounsiit meton. Cratuctudeckoe onucanue. Beibopku. I'mcrorpaMma v MOJUTOH YacToOT.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacrpeneneHus. BolOopouHble XapaKTEpUCTHUKU U
ux pacmnpenenenus. CoctosdrenbHble, 3((EKTUBHbIE CMEIIEHHbIE W HECMEIICHHbIE OLICHKHU
napameTpoB. CTaTUCTUUECKOE CpeHEe, CTAaTUCTUYECKas! TUCIEPCUs U CTaTUCTHUECKOE CpeIHEe
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKHM HEU3BECTHBIX: MATEMATHUYECKOIO OXKMJIaHUs, AUCIIEPCHUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHUs. JloBepHUTEIbHbIE UHTEPBAIbl U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKU HEU3BECTHOM BEPOSITHOCTH MO OosblIMM BbIOOpKaM. JloBepUTenbHas
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OLCHKAa MAaTCMAaTH4YCCKOI'0 OXXHIAaHHUA IIpU HEU3BECTHOU JUCIICPCUN. JIOBCpI/ITCJ'IBHaSI OLICHKAa
CpeIHET0o KBaJPaTHUYHOTO OTKJIOHEHWs. TodHble BBIOOpOUHBIC pacnpeneineHus: CTprogeHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
HpOBCpKa CTaTUCTHUYECKUX THUIIOTE3. MareMaTHUYeCKHE MCTOAbI MPOBCPKHU CTATUCTUYCCKUX
TUTIOTE3. DIIEMEHTHI TEOPUU KOPPEIIALIUHN.

74



4. O0bémM yueOHOM THCHHMILINHBI

Cemectp |
Bua yueOHoit padorsl Bcero 1 2 3 4
3E Axkan.u. 3E Axkan.u. 3E | Akan.u. 3E Axkan.u. 3E Axkan.u.
Oo01masi Tpy10eMKOCTh 1M CITUTLJITUHbI 19 684 5 180 4 144 5 180 5 180
KonTtakTHas paboTa — ayIuTOpPHbIE 3aHATHS: 8,0 288 2,66 96 1,78 64 1,78 64 1,78 64
Jlekuu 4,0 144 1,33 48 0,89 32 0,89 32 0,89 32
[Tpaktnueckne 3anstus (113) 4,0 144 1,33 48 0,89 32 0,88 32 0,89 32
CamocrosiTesibHas padora 8,0 288 2,34 84 1,22 44 2,22 80 2,22 80
KoHTakTHas camocTosTenpHas paboTa 0,4 0,4 0 0 0
CamocTosTeNbHOE U3YUEHHUE PA3AEIIOB 8,0 287.6 2,34 83.6 1,22 44 2,22 30 2,22 30
JUCITUTITUHBI
Bux koHTpOoJIA — 3a4eT ¢ OLEeHKOoM + +
Bua koHTpOJISI — DK3aMeH 3 108 1 36 1 36 1 36
KonTtaktHas pabora — MIPOMEKYTOUHAS 12 0.4 0.4 0.4
arTecTanust 3 1 1 1
[ToAroTOBKA K SK3aMeHY. 106,8 35,6 35,6 35,6
Bua uTOroBOro KOHTpoJIf: 3ader ¢ OLEHKOM JK3aMeH JK3aMeH JK3aMeH
Cemectp
Buna yueoHoii padoThI Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTtp. 4.
Oo01masi Tpy10€MKOCTh M CITUTLIHHbI 19 513 5 135 4 108 5 135 5 135
KonTtakTHas paboTa — ayIuTOpHbIE 3aHATHS: 8.0 216 2,66 72 1,78 48 1,78 48 1,78 48
Jlekuu 4,0 108 1,33 36 0,89 24 0,89 24 0,89 24
[Ipaktnueckue 3anstus (I13) 4,0 108 1,33 36 0,89 24 0,88 24 0,89 24
CamocrosiTesibHas padora 8,0 216 2,34 63 1,22 33 2,22 60 2,22 60
KonTakTHast camocrosiTenbHas padora 0,3 0.3 0 0 0
CamocTosTeNbHOE U3YUEHHUE PA3AEIIOB 8,0 242.7 2,34 62.7 1,22 33 2,22 60 2,22 60
JUCITUTITUHBI
Buja koHTpoJA — 3a4eT ¢ ONEeHKOoM + +
Buna koHTpoJs — Ik3aMeH 3 81 1 27 1 27 1 27
KonTakTHast paboTta — mpoMeKyTOoUHas aTTECTALIUS ; 0,9 | 0,3 | 0,3 1 0,3
[ToaroroBka K 3K3aMeHY. 80,1 26,7 26,7 26,7
Buja uTOroBOro KOHTpoJIf: 3ader ¢ OLEHKOM JK3aMeH JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
"BBenenue B HHGOPMAIUOHHBbIE TEXHOJIOTHHU'"
(1.0.09)
"OcHoBbl HH(popMaunoHHBIX TexHoJorui'" (61.0.09.01)
"IlpoduibHoe nporpaMMHoe o0ecnieyeHne JJisl pelieHue 3a/1a4 npogeccuoHaabHOI
aesteabHoctu" (61.0.09.02)

1. Ieap AUCHMIIMHBI — O3HAKOMIICHHE CTYACHTOB C TEOPETUYECKUMHU, TPAKTUYECKUMHU
U METOJIOJIOTUYECKMMHU OCHOBAMHM COBPEMEHHBIX HH(DOPMAIMOHHBIX CHUCTEM. B pamkax
W3YYEHHUs JUCUUIUIMHBI Yy CTYAEHTOB (DOPMHUPYIOTCS TEOPETUUECKHE 3HAHUS M IPAKTHUECKUE
HAaBbIKM 10 MHCTPYMEHTAJIBbHBIM CpEACTBaM IporpammHoro odecrneueHus. CTyIEHTH U3y4aroT
Ha IPAKTHKE BUIbl THPOPMAIMOHHBIX TEXHOJIOTHA.

3agaum JUCHUILUIMHBI — IPUOOPETEHNE CTYICHTaMU MIPOYHBIX TEOPETHUECKUX 3HAHUN U
MPaKTUYECKUX HaBBIKOB B 001aCTH MH(POPMALIMOHHBIX TEXHOJIOTUA.

2. B pe3yabTare u3yuyeHHUs JUCUMILIMHbI 00YYAKOIIUIACH T0JIKEH:
Obnadams CIeyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:
OIIK-3.1; OIIK-3.3; OIIK-3.5; OIIK-3.7

B pesynbpTaTe 0CBOEHUS TUCIUTIIIMHBI CTYACHT JIOJDKEH:
Buame:

— TIpOIecChl, METOJbl TIOWCKa, cOopa, XpaHEeHHs, OOpabOTKH, WPEICTaBIICHUS,
pactipocTpaneHusi WHGOPMAIMM W CIOCOOBI OCYIIECTBICHHUS] TAaKUX IMPOIECCOB U
METOJIOB (MH(POPMAIIMOHHBIE TEXHOJIOTHUH)

— COBpPEMEHHBIE HHCTPYMEHTAJBHBIC CPEJbl, MPOTPAMMHO-TEXHUYECKUE IIAaTPOPMBI U
MPOrPaMMHBIE€ CPEJICTBA, B TOM YHUCJIE OTEYECTBEHHOT'O MPOU3BOJCTBA, UCIOJIb3yEMbIC
JUTSI peleHus 3a/1a4 MpoeCCUOHATBHON e TETbHOCTH, W MPUHITUIIBI KX PaOOTHI.
Ymemn:

— BBIOMpaTh M HCIOJB30BAaTh COBPEMEHHBIE HMH(DPOPMAIMOHHO-KOMMYHUKAITMOHHBIE H
WHTEJUICKTYaJIbHBIE TEXHOJIOTUH, HHCTPYMEHTAIBHBIE CPEIbl, TPOrPAMMHO-TEXHUYECKHE
maTdOpPMBI U IPOTPAMMHBIE CPEJICTBA, B TOM UHCIIE OTEUYECTBEHHOTO MPOU3BOJICTBA, IS
penieHus 3a1a4 npoPecCHOHATBHON ACSITEIHHOCTH

— aHaJM3MpOBaTh MPOECCHOHATBHBIC 3a/1a4d, BHIOMpPATh W HCIOJIH30BATH IMOIXOISAIINE
HUT-Texnomoruu.

Braoemp:

— HaBBIKaMU pabOTHI ¢ NexamuMu B ocHoBe UT-pemennii nanHpIMu

— HaBBIKAMU TIPUMEHEHUS COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX U
WHTEJUICKTYAJIbHBIX ~ TEXHOJIOTUM, WHCTPYMEHTAJIBHBIX CpPEIACTB, B TOM YHCIE
OTEYECTBEHHOTO TIPOM3BOCTBA, JIJIsl PEIICHUs 337249 MPO(HeCCUOHATBLHOU IeITeTbHOCTH.

3. Kparkoe cogep:xaHue IUCHHUILTHAHBI

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenue B uHGpOpManuoOHHbIE TEXHOJIOTMH.

1.1. Crpykrypa oOmnepanuMOHHBIX CHUCTEM, MaKeThl MPHUKIAIHBIX Tporpamm, Microsoft
Office. Knaccudukamusi mporpaMMHBIX cpeactB. CHUCTEMHOE W TMPHUKIATHOE MPOTPAMMHOE
obecneuenue IIK. O630p onepanumonssix cucteM (OC). Ilpunuumnel coznanus u cocras OC:
snpo, uHTepdeiic, npaiBepsl. Kparkas xapaktepuctuka WINDOWS, mMomynbHBIA TPUHITUT
noctpoenust. Cpega WINDOWS: okHa, X 351eMeHThl, paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TexctoBblit penakrop WORD, penakropsl MaTeMaTH4ECKUX U XUMHUECKUX (POPMYII.
Bo3moxHocTH co3manusi 3neKkTpoHHbIX mnpeseHTanuii (Power point). Co3naHue JOKyMEHTOB
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pa3nuuHbIX GOopM (CTaHAAPTHBIX M HecTaHJApTHbIX). Co3/laHue U peAaKTHPOBAHUE TEKCTOBBIX
JOKYMEHTOB C MaTEMaTUYECKUMU U XUMUYECKUMH (POpMyIaMH.

1.3. Tabauunsiit npoueccop EXCEL: 0630p, Tunbl u agpecanus siueek, Gpopmar sueek,
BCTpOEHHble (QyHKuMH, QopmatupoBanue Ttabnun. EXCEL: Bo3moxHOcTH TaOIWYHOTO
pelaKkTopa M HCHOJb30BAHUE €ro Uil peleHus: UHQOPMAIMOHHBIX M WH)KEHEPHBIX 3ajad.
[TocTpoenue rpadukoB u Juarpamm.

1.4. EXCEL. Onmnepauuu c¢ wmaccuBamu. Pa3paboTka u peanuzanuss HOpOCTEHIINX
QITOPUTMOB C HCIOJb30BAaHUEM BO3MOXKHOCTEH pefakTopa (HaXoKIeHHE MaKCUMaIbHOIO
(MMHUMAaJILHOTO) 3JIEMEHTa BEKTOPAa M MaTpHUIlbl, HaXOXJICHUE CYMMbl 3JIEMEHTOB BEKTOpa U
MaTpUIIbl, BBIYMCIIEHUE MATPUYHBIX BbIpaXKeHHi). PellleHne BBIUMCIUTEIBHBIX 3a/1ad C
ucnoaszoBanreM Tabdmuil. Pemenue CJIAY ¢ ucnonbp3oBaHueM 00paTHON MaTPHIIBI.

1.5. EXCEL [Iloctpoenne rpadukoB u jguarpamm. Pacuer (yHKIMOHAIbHBIX
3aBUCUMOCTEH M TIOCTPOCHHUE TPAPUUECKUX H300PKEHHH C HCIOJIH30BAHUEM CTaHIAPTHBIX
¢yukuuit EXCEL u mactepa ¢yukiuii. [loctpoenue noBepxHocTeit ¢ HCIOJIb30BaHUEM MacTepa
muarpamm. [loctpoenue JiMHAN TpeHaa.

Paspnen 2. AnropurmMsl 1 OCHOBBI IporpaMMupoBanus Ha sisbike MATLAB.

2.1. Anroputmsl, TUnbl anroputMmoB. IlonsTtue anroputma u ero cpoictBa. CrnocoOsl
3alMcH alIropuTMOB. MOJAYIBHBIM NPUHIUI MOCTPOEHUS aJropuTMOB U mporpamm. [laker
komnbroTepHot Matematukn MATLAB. XapakTepucTHKM S3BIKOB  IIPOIPAMMHUPOBAHUS.
DBOJIOLMS U KJIacCU(PHUKALUS S3bIKOB NPOrpaMMHUPOBAHUS, UMIIEpPATUBHBIE, (DYHKIIMOHAJIBHBIE,
Joruyeckue, OOBEKTHO-OPUEHTUPOBAHHbIE, UX KoMmOuHanuu. [loHsATHS  TpaHCcHsAUH,
KOMITWJISILIUKM, MHTEPIpEeTallii, UX pa3iuyus. SI3bIKM IpOrpaMMHUpPOBaHHS BBICOKOIO YPOBHSI.
CtpykTypHOE TmpOoTrpaMMHpOBaHue, ero ocobOeHHocTH. (OO030p MAKETOB KOMITBIOTEPHOU
MmaTeMmaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHBIE CTPYKTyphl U MPHHIMIBI CTPYKTYPHOI'O
[IPOrpaMMUpPOBaHMs, WUIOCTpauus. ba3oBble anropurMuueckue KOHCTPYKIMH (Clel0BaHUE,
BETBJIEHUE, MOBTOpPEHUE), UX peanuszauuu. Oneparopsl si3pika nporpammupoBanuss MATLAB.
OcnoBubie pemarenu (solvers) MATLAB mis peanu3anuiyi BBIYHMCIUTEIBHBIX QJITOPUTMOB.
bubnuoreka cranmaptHeix GyHKIUH size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (GYHKIMH OJHOM U JBYX IepeMeHHbIX. lcronb3oBaHue
¢yukuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue
rpaduKoB(3aroyI0BKH, MOAMUCH IO OCSIM U IIp.).

2.4. Onepanuu HaJ| MacCHUBaMM: BEKTOpaMHM M MATpULAMH - CJIOXKEHUE, YMHOXEHHE,
TpaHCIIOHUpOBaHME, oOOpamieHue (inv), BBIYUCIEHHME HOpPMBI (norm), panra (rank) u
onpenenutens marpuipl (det ). AJITOPUTMBI HaxXOXKJIEHHUS MaKCHUMAaJIbHOTO, MHUHHMAJIBHOTO
3JIEMEHTAa B MacCHUBE, aJITOPUTMbl COPTUPOBKH U UX peanu3auus (Hanpumep, Selection Sort).

Paspnen 3. Yucnennblie Meroasbl. Peanusanus npocreiimmx aaropurmos B cpeae MATLAB.

3.1. YucneHnble METOJBI, XapaKTEPUCTUKA M HUX OCOOCHHOCTH, MOHSTHE CXOIUMOCTH
MeTo/a. DJIEMEHTbl TEOPUU MOTPEIIHOCTEeH, KilacCU(pHUKaLuUs IMOTPEelIHOCTel, aOCoNOTHAs U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, NOHATHE (PYHKIIMU HOPMBI. BBeieHue B cTaTUCTUKY. AJTOPUTMbI
JUIs CTaTUCTHYECKOW 00paboTku uHGOpManuu (BBIYUCIEHWE TOYEUYHBIX M HHTEPBAIbHBIX
OIIEHOK PE3yJlbTaTOB HW3MEpSIeMOM BeIW4MHBI), uX peanuzanuu B [IKM MATLAB.
Ucnonws3oBanue ¢pynkmuit min, max, median, var, polyfit, polyval.

3.2. llpubnuxenue ¢pynkuuii. Murepnonsanus MHorowieHamu. KycouHnas HHTEpHosIus
(crumaita). Ouenka norpemnoctd. Oynkunn MATLAB ans pabotel ¢ mHOrowienamu polyld,
polyval, polyfit, polyder, polyint.

3.3. Beluncnenue onpeneneHHbIX UHTETPaIoB, aJITOPUTMBI METOJOB MPSIMOYIOJIbHUKOB,
Tpaneuuit 1 CUMIICOHA, OLIEHKA MOTIPEHIHOCTH MeTo/0B. Peanu3zaius aJropuTMOB YHMCICHHBIX
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METOJIOB BBIYMCIICHUS OIIPEACNICHHbIX uHTerpanoB B cpege MATLAB, npumenenue
CTaHJIapTHHIX PpyHKUMH trapz, quad, integral

3.4. UccnenoBanue (QyHKIMU OJHOW NepeMeHHOH. PernieHne HeTMHEHHOro ypaBHEHHUS
f(x)=0. Otrnenenue KopHEH. AJNTOPUTMBI YTOYHEHHUS KOpHS (METOJ IHOJIOBHHHOIO JIEJCHMUS,
Herotona, mpoctoit urepanun). CpaBHUTEIBHBIE XapaKTepPUCTUKU. Peanmusamust airopurMoB B
cpene MATLAB o 610k- cxemaM U ¢ UCIIOJIb30BaHUEM peliaTenelt roots, fzero.

3.5. UccnenoBanue ¢yHkuuu onHoil mnepemeHHol. Ilouck skctpemyma (yHKUMU
BoruncnuTenbHble alrOpUTMbl HaXO0KJIEHUS JIOKAIBHBIX U TJIOOATBHBIX SKCTPEMYMOB (METOJ
JIeJIeHUs1 OTpe3Ka MOIojaM, METO] 30JI0TOr0 CEYEHHs), UX peau3aluu Mo OJOK- cXeMaM U ¢
ucnoJsib3oBanueM pewatesns fminbnd B cpene MATLAB.

Paznen 4. KomnblorepHubie ceTd. ba3bl 1aHHBIX.

4.1. KoMnploTepHBIE CETH: TOTIOJOTUM CETEH, MX XapaKTEPUCTHKU. TOIOJIOTHUU CETEH:
3Be3[Hasi, IMHHAsA, KojbleBas. CeTu 3aKpbITOrO0 THUIMA: JIOKAJbHBIE U PACHpPEIECIECHHbIE CETH,
KopropaTuBHble ceTu. IIporpammHoO-TexHHYEecKOe oOecnedeHue: ajpecanus, OlepaluoHHAas
CHUCTEMa, aJanTephl, ApPalBepbl, MPOTOKOJBI (0COOBIC S3BIKM, HAa KOTOPHIX OOMEHHBAIOTCS
uHpopmanuel komneoTepsl B ceT, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnoGanpubie cetu paznmuunoro macmradba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxHoctu cetu Untepner, Cuctema TenexkoHpepeHUUNH. DIEKTPOHHAs IOYTa.
Hoctyn x wuH(pOpManuOHHBIM pecypcaM. 3ammTa wuHbopmammu. [loHaTHe 0€30macHOCTH
KOMITBIOTEPHOW HMH(OpMalMK: HaIEeKHOCTh KOMIIBIOTEpPA, COXPAHHOCTh JAHHBIX, 3alllUTa OT
BHECEHUS M3MEHEHMI HEyNOJHOMOYEeHHBIMH S50 JIMIIaMH, COXpAaHEHHE TalHbl IEPENUCKH B
AJIEKTPOHHOW CETH AJTOPUTMBI 3allUThl WH(OPMAaLMU: METOJbl 3alUThl, KOMIIbIOTEPHBIE
BUpYChl M Ooppba ¢ HUMH. MeToapl peanu3anuu 3aluThl UHQOpPMAIMHU: MPOrpaMMHBIE,
anmnapaTHble, OpraHU3al[MOHHBIE.

4.3. Uuadopmarmonnsie cuctembl. CHCTeMbl YIpaBiieHHs OaHKamMu W 0a3aMH JaHHBIX.
Pensiumonnas mMozaens maHHbeiX. CTpyKTypa 3amucd, METOJbl JocTyna K uHpopmanuu. O6MeH
JTaHHBIMU ¢ IpyruMu npuinoxeHussMu WINDOWS: TekcTOBbBIMU pelakTOpaMU U 3JI€KTPOHHBIMU
TabJIMLaMU.

4.4, PemsumonHas ©6a3a pgaHHeix ACCESS. I'maBHoe OKHO, MEHIO KOMaHJ, IIaHENb
uHcTtpyMeHToB. Co3gaHue W OTKpbhITHE Oa3bl JaHHBIX. BBOJ M pelakTHpOBaHHME JaHHBIX B
pexuMe TabauIBl U peXUMe KOHCTpyKTopa. DopMHpoBaHUE 3ampocoB. 3ampocChl MPOCTbIE U
MHOTOTaOJIMYHbIE, 3a1pockl ¢ yciaoBusaMu. Co3ganue oT4yeToB U GpopM. TexHosorus peaausanuu
npocreimux 3agau cpeactsamu CYB/] ACCESS.

2 cemectp — IIpoduiabHoe nporpamMmHoe odecrnedenne 1Jisl pelieHue 3a1a4
npodeccuoHAIbLHOM 1eATeTbHOCTH

Pa3znean S. IIKM Python u oco0eHHOCTH ero peaju3aunuu AJs pellieHHsl pacYeTHBIX 3a/1a4 B
XHMHH ¥ XUMHYECKOI TeXHOJIOTMH.

5.1. OObEeKTHO-OpPUEHTHUPOBAHHBIA  SI3bIK  MporpamMMupoBaHus  Python:  o03o0p.
Oco0OeHHOCTH U CBOMCTBAa 00BbEKTHO-OpHeHTHpoBaHHOTO nporpammupoBanus (OOII). Co3nanue
u wucnoip3oBaHue auctpuOyruBa Anaconda. Mudpactpykryper Spyder, Jupiter, cTpykTypa
s3pika. OCHOBHBIE CTPYKTYpbI JAaHHBIX (CHHCOK KOPTEX, OOBEKTbI) U ONepaluu HaJl HUMHU.
Anroputmbl. OCHOBHBIE AJITOPUTMHUUYECKHE KOHCTPYKINHU (CJI€I0BaHUE, BETBICHHUE, IUKJIIbI) U UX
peanuzauus B Python.

5.2. Beenenue B mnporpamMMmupoBaHue Ha s3bike Python. CrpykTypa mnporpammsl,
OTCTYIIbI, MOJYJH, OIeparopbl, (GYHKIUU (MMEHOBAaHHbIE M AHOHUMHbBIE), OCOOEHHOCTH.
CrannmaptHeie U HecTtaHmapTHeie (QyHkmuu Python (oOmero Ha3znadeHus, mMaTeMaTHYECKHUE,
00paboTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3paboTka aJrOpuTMOB, MPOrpaMMUPOBAHME U OTJajaKa mporpamm Ha Python (B
cpene Spyder). Ynpasstonue koHcTpykiuu if, for, while.
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5.4 O0630p MpeaMeTHO-OPUEHTUPOBAHHOM OnOHoTekn Moaynerd Python mns HaydHbIx u
MHXEHEPHBbIX BhluucieHuil SciPy (Moxynau scipy u numpy, a Taxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy i BEKTOPHBIX M MaTpUYHBIX BbIYUCICHUI
ndarray. OcOOEHHOCTH BBINIOJHEHUS JEHCTBUI HajJ MaTpuuaMu (CIOXKEHHE, BbIUWTaHHE,
YMHOK€HUe, oOpaieHue) Ha s3pike Python. Mupopmanmonnsie MmaTpuunble GpyHKIUU (HOpMa,
omnpenenuTenb, panr). Meronasl ndarray — T, copy, shape, size, ndim u 1p., UHIEKCHpOBAaHHE,
MaTpUyHOE Mpou3BeleHHe U (PyHKUMH Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 Tloctpoenune rpaduxoB B Python ¢ mcnonb3oBanuem momymst matplotlib. @yukmmm
Monayisi matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
napaMeTpoB M aHHOTHPOBAHHE TPAPHKOB.

Pa3znes 6. MeToabl BbIYMCAMTEIbHOH MaTeMaTUKU. OCHOBHBbIE 3Tallbl pellieHUs 3a1a4 Ha
IBM. Pemienue cucreM JIMHeHBIX anredpandeckux ypasuenuii (CJIAY).

6.1. IlpsiMble ¥ UTEpPALIOHHBIE YUCIEHHbIE METObI. DJIEMEHTHI TEOPUH MOTPEIIHOCTEH.
[Tonsatue HOpMBI. OCOOCHHOCTH MaMIMHHOW apudMeTuku (KpaTkuii moBTOp). OcoOeHHOCTH
BBINIOJIHEHUS IEMCTBUI HajJ MaTpullaMu (CJIOXKEHHE, BhIUMTAaHUE, YMHOXKEHHE, 00OpalieHle) Ha
a3pike Python, nHpopmanonHsie MaTpuuHble PYHKINUU (HOpMA, ONIPEIEIUTENb, PAHT).

6.2. Pemienue cuctem nuHenHbIX anreOpanudeckux ypaBHeHuidl (CJIAY). IlocranoBka
3amaun. [lorpemnoctu. MeTosbl ¢ MCHOJB30BaHUEM OOpPAaTHOM MATpPUIBl U METOJ IMPOCTHIX
utepanuit. Pemenue CJIAY B Python ¢ ucnons3zoBanuem Momyneit numpy.linalg u scipy.linalg.
u pynkuwmii det, rank, inv, cond, norm, solve.

6.3. O630p meronoB pemenuss CJIAY. BoruncnurenbHas yCTOWYHUBOCTh, CXOIUMOCTH
MeTo10B. O0YCIOBICHHOCTh CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) u uucio
00YCIIOBJICHHOCTH.

Paszgen 7. OOpalGorka pe3yabTaTOB H3MepeHUs OAHOW BeauduHbl. Ilpubamkenue
(pyHKuUMHM MHOro4wjieHamMM ¢ OJHOM He3aBHCHUMOH mnepeMeHHO#. Pemenue cucrem
HeJMHeHHbIX ypaBHeHuil (CHY) yuc/ieHHBIMH MeTOAaMU.

7.1. ObpaboTKka 3KCHEPUMEHTAIBHBIX NAaHHBIX. TOYEUHBIE W MHTEPBAIBHBIC OIICHKH.
Oynkuuu Python. Onpenenenue kpurepust CTbroeHTa

7.2. llpubnuxenue QyHKUMA. MeTOapl MHTEPHNOJSALMH 3aBUCUMOCTEH C OJHOM
He3aBUCUMOU nepeMeHHol. HTepnonsiimonHbii MHOTOWIEH Jlarpanxka, peanu3zauus B Python.

7.3. Ilpubmmwxenue QyHkui. MeToapl anmpoKCUMAIMK 3aBUCUMOCTEH C OJIHOM
He3aBUCHUMOUN nepeMeHHOM. Meton HanMenbnx kBagparoB (MHK). Mcnonbs3zoBanue GyHkuumit
Python mns  anmmpoxcumammum u  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AnropuTMBI METONAa MPOCTOM wHWTepaunu u Metona Heiorona - Padcona mis
pemenuss CHY. CkopocTh CXOIMMOCTH, OLIEHKH NorpemHocTy. Peanuzanus metonos B Python.

7.5. Metonuka WUCHONb30BaHUS peniarenell B Moayle scipy.optimize, (yHKUUU
root_scalar, root.

Pa3znen 8. Pemienme 3a7a4 MHOroMepHO#l ONTHUMU3ALMH YMCICHHBIMH METOJIAMHM. AHAJIN3
U pemieHue quddepeHINAIbHBIX YPABHEHHI Y CIEHHBIMH METOJAMHU.

8.1. Knaccudukanus 3agad ¥ METOAOB ONTUMHU3ALMU. MeToj IpaJUeHTHOIO CITyCKa.
Merton nepopmupyemoro MHOTOrpanHuka. Peanmu3zaius metonoB B Python.

8.2. Bcrpoennsle Meroabl SciPy. BpiOop pemarens B Mofayne scipy.optimize
Berpoennsie meroapl SciPy, dynkuuu minimize scalar, minimize.

8.3. AnropuT™mbl METOJIOB peleHus JuddepeHunaibHbIX ypaBHeH!. MeToabl Diinepa u
ero moaudukamnuu. Peanuzamus metonoB B Python. Beibop pemarenst B Mmoayne scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

79



4. O0bEM TUCHUILVIMHBI U BU/bI Y4e0HOH padoThl

Cemectp
Bcero
B yue6HO# paGoTh! 1 cemectp 2 ceMecTp
3E Akan. 3E Akan. 3E Axkan.
q. q. q.

O01mas Tpya10eMKOCTh 6 216 4 144 ) 7
AUCHUTLIUHBI
KonrakTHas padoTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHSA:
B TOM 4Hcye B (GopMe MPaKTHIECKOM 1 36 0.5 13 0.5 13
MTOITOTOBKH
Jlexuuu (JI) 0,47 17 0,47 17 - -
[Tpaktnueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HcJe B (POpMe MPaKTHIECKOM 0.5 13 0.25 9 0.25 9
MTOITOTOBKH
Jlaboparopusie pabots! (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HcJe B (GOpMe MPaKTHIECKOM 0.5 13 0.25 9 0.25 9
MTOITOTOBKH
CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21
ITepepaboTka yuebHOTO MaTepuaa 0,06 2 0,06 2 - -
[ToaroToBKa K MPaKTHYECKAM 0.17 6 0.06 ) 0.11 4
3aHITHIM
[ToaroroBka k 1a60paTOPHBIM 0.31 11 0.06 ) 0.25 9
pabotam
ITonroroBka K sK3amMeHy 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJIIO
Jlpyrue BHIIBI CAMOCTOSTEITBHOM 0.17 6 0.06 ) 0.11 4
paboTHI
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 -
CaMOCTOSTENBHO U3YUYEHUE PA3AETIOB 1 35.6 1 35.6 - i
JVCIATUTAHBI
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
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Cemectp

Bcero
Bl yue6HOM paboThl 1 cemectp 2 ceMecTp
3E Akan. 3E AcTtp. 3E AcTtp.
q. q. q.
O01mas Tpya10eMKOCTh 6 162 4 108 ) 54
AUCHUTLIUHBI
KonrakTHas padoTa — ayIuTOpPHBIE 3,78 102 236 | 63,75 | 142 | 3825
3aHATHS:
B TOM 4HClIe B PopMEe MPaKTHICCKOM 1 27 0.5 13.5 0.5 13.5
MTOITOTOBKH
Jlextum (JT) 0,47 | 12,75 | 0,47 | 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
B TOM 4HCIIe B popMe MPaKTUICCKOM 0.5 13.5 0.25 6,75 025 | 675
MTOITOTOBKH
Jlaboparopubie padoTs! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 13.5 0.25 6,75 025 | 675
MTOITOTOBKH
CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
IlepepaboTka yueGHOro Marepuaia 0,06 1,5 0,06 1,5 - -
[ToaroToBKa K MPaKTHYECKAM 0.17 4.5 0.06 1.5 0.11 3
3aHITHIM
[ToaroroBka k 1abopaTOpHBIM 0.31 8.25 0.06 1.5 0.25 6.75
pabotam
ITonroroBka K sK3amMeHy 0,36 | 9,75 0,36 9,75 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 45 0.06 1.5 0.11 3
KOHTPOJTIO
Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 4.5 0.06 1.5 0.11 3
paboTHI
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonrtakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMOCTOATETFHO U3YUECHUE PA3ICTIOB 1 26.7 1 26.7 - i
JVCIATUTAHBI
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"®duszuka" (b1.0.10)

1. Heap aucnMmimMHbl — mpHoOpereHHe OOYYaIOUIUMUCS 3HAHUA 110 OCHOBHBIM
paznenaM (pU3MKU U YMEHHUIO IPUMEHSTh UX B IPYTHMX €CTECTBEHHOHAYYHBIX AUCHUILIMHAX.

2. B pesyabTaTe H3y4YeHHUs JMCUMILIMHBI 00y4aloMiCs J0JI5KeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU X JTOCTHKCHHUS:

OIlIK-1.4, OlIK-1.12, OlIK-1.21.

3nams:

- (Qusmyeckre OCHOBBI MEXaHUKH, (U3UKH KoJeOaHUN U BOJH, IJIEKTpUYECTBA HU
MarHeTusma, 3JIEKTPOJMHAMUKH, CTATUCTHUECKOM (U3UKU U TEPMOJUHAMHMKH, KBAHTOBOM
¢bu3uky; cMbIcH (QyHIaMEHTalIbHBIX (U3MUECKUX 3aKOHOB, MPHUHIMIIOB U IOCTYJIATOB; HX
(GOpMYIUPOBKM U TpaHMIIbl IPUMEHUMOCTH; CBSI3b LIMPOKOTO Kpyra (pU3MYEeCKUX SIBICHUN C
(GbyH1aMEHTaIbHBIMU MPUHIUIIAMHU U 3aKOHaMU (PU3HUKH; OCHOBHBIE METOJIbl PELICHUS 3a4a4 10
ONHUCaHUI0  (PU3WUYECKMX  SBJIICHWW; METOAbl O0O0pabOTKH  PE3yabTaTOB  (PU3UUECKOTO
AKCIEPUMEHTA.

Ymemo:

- IPUMEHSTHh TEOPETUUYECKUE 3HAHUS U SKCIIEPUMEHTAJIbHbIE METO/Ibl UCCIIEOBAHUS IIPU
pelieHny npoQeccuOHANbHBIX 3a/1a4; MPOBOAUTH PACYETHI, OCYIIECTBIIATh aHAIN3 U HAa OCHOBE
3TOro Jienatb OOOCHOBAHHBIE BBIBOJbI, AHAIM3UPOBATH pPE3YIbTAaThl HAOMIOACHUM U
SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 33aKOHOB M MPHUHLIMIIOB (U3UKH; OMNPENEIATh
XapakTep (QU3MYECKHX MPOLECCOB MO KOMIUIEKCY AKCHEPUMEHTaIbHOM HH(MOpPMALUU MpU
oMoy rpaduKoB, TaOIHIl U YpaBHEHUI; IPEJICTABIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U
TEOPETUYECKYI0O HHPOPMALUIO B YCTHON U MHUCbMEHHOM (pOopMe, B TOM UUCIIE C UCIIOJIb30BAaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH .

Braoemy:

- HaBbIKaMU pabOThl C IIMPOKUM Kpyrom (usnueckux MpuboOpoB M 000pyHOBaHHUS;
HaBbIKaMU 000CHOBaHUS CBOMX CYXIEHHUH U BHIOOpA METO/1a UCCIIEIOBAHUS.

3. Kpartkoe cogep:xaHue TUCHMILIAHbI.

Paszoen 1. Ocnosvl mexanuxu.

Kunematuka toukn. Mexanuyeckoe paBwxkeHue. Tpaekropus. Ilyre nepemernenue.
Ckopoctb U yckopeHue. OTHOCHUTEIBHOCTh JBM)KEHMS. THIBI JBUKEHUS B KHHEMATHUKE.
PaBHOMepHOE U paBHONEpPEMEHHOE JBIKEHHE. ['paduueckoe mpelcTaBiICHHE JBUKEHHE.
CBoOonHoe mnaaeHue Tten. PaBHOMepHOE [BUKEHHE IO OKPYKHOCTH. OCHOBBI JAMHAMUKH.
ITepBriit 3akoH HproToHa. MHepuumanbHble cHCTEMBbl OTcuyeTa. [IpUHIMIT OTHOCUTEIBHOCTH
lanunes. Macca. Cuna. Bropoit 3akoH Heiorona. VYcioBus paBHOBecusl Ted. 3aKOHbI
COXpaHeHHUs B MexaHuke. Mimmnynbce Tena. 3akoH coxpaHeHus uMItysibca. MexaHnuuyeckas padora.
MoimHocTh. MexaHuueckass SHEprusi Tena. 3aKOH COXPAaHEHUS DJHEPruM B MEXaHUKE.
Mexannyeckue KojiebaHus U BOJIHBL. ['apMoHnyeckue kosebaHus. MaremaTuueckuii MasTHUK.
[IpyxunHbiii  MasTtHuk. [IpeBpalieHue SHepruM MNpu TAPMOHUYECKUX  KOJIEOAHMSX.
Pacnipoctpanenrie MexaHUYECKUX BOJIH B YIPYTHX Ccpeniax.

Pa3zoen 2. Ocnoswt monexynsapuou ghuzuxu.

OcCHOBHBIE T0JIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. AToMHas runoTe3a. Macca
u pasmep moJiekyn. Yucino ABorampo. MpeanbHblil Ta3. OCHOBHOE ypaBHEHHE MOJICKYJSPHO-
KMHETUYECKOM Teopuu. AOCOIIOTHAs TeMmIepaTypHas IlIKajJa. YpPaBHEHHE COCTOSIHUSA
uaeanpHoro rasza. Mzorepmuueckuid, M30XOpHbIA U U300apHbIi npouecchl. CMech HAeaTbHBIX
razoB. llonstue o da3oBbix mnepexonax. Bzaumuble mnpeBpalieHHUs] >KUJIKOCTEH U Ta30B.
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Ucnapenne u xonaeHcauus. HachllleHHBIM W HEHACHIIEHHBIA Mapbl. KUNEHHE >XUAKOCTH.
Brnaxnocts Bo3ayxa.

Pazoen 3. Ocnosbt mepmoounamuxu.

[leppoe Hawyasio TepMoauMHaMUKH. BHyTpeHHss »sHeprus. KoawdecTBO TEIIoOTHI
Tennoemkocth BeniectBa. Pabora B Tepmoaunamuke. Ilepsoe Hayano tepmoaunamuku. U ero
NpUMEHEHHEe K pa3jMuHbIlM MmpolieccaM. ApnuabatHelii mpouecc. Bropoe  Hauano
tepmonuHamuku. HeoOpatumocts mnponeccoB B mnpupoze. llonstue o BTOpoM Hauaie
TepmoarHaMuku. [lpuHuun neiictBust teruioBbiX asurareneit. KIIJ[ TerwioBwIX aBUTaTenei.
WneanpHas TemioBas MalllHa.

Paszoen 4. Quzuueckue ocHOBbl MEXAHUKU.

[Ipenmer xuHemaruku. Ilepememienne, CckopocTh, YyckopeHue. KuHematmdeckue
XapaKTEePUCTUKHU BPAILATEJILHOTO JBUKEHUS. 3aKoHbl HbioTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
3aKOH BCEMHPHOTO TATOTEHH. [[BI)KEHHE Teja MepEeMEHHOW Macchl. YpaBHEHHs MelepcKoro.
@opmyna IluosnkoBckoro.Ynpyruidk ©  HEynpyrud yaapel 1mapoB. MOMEHT HHepuuu
MaTepuaJbHOM TOYKM M TBepAoro Tena. KuHemaTMka TrapMOHHUYECKUX KoyieOaHMIl.
JuddepeHuranbHoe ypaBHEHHE TapMoOHMYeckuX KojeOanui. [lonstue o 3aryxaroummx u
BBIHYXJICHHBIX KoJieOaHusix. BonHoBoe nBuxeHue. BoHbl poa0oibHbIE U IONIEPEYHBIE.

Pazoen 5. Monexynapnas ¢huzuxa u mepmoounamuxa.

DneMeHTbl TePMOJUHAMHUKHU U (u3nueckoil kunetuku. MaeanpHelil ra3. Pacnpenenenue
bomeumana m ero ob6medusnueckuii cmpicia. PeanpHbiii ra3. YpaBuenue Ban-nep-Baanbca.
Tepmomunamudeckuii Meton B (usuke. PaBHOBecHble cocTosiHus. Hauanma TepmoauHaMuKH.
[uxnpl. DHTpOTHS M €€ CTaTUCTHYECKOE TOJIKOBaHWE. SBieHue nepenoca. Juddys3usa. 3akon
®uxa. TermnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHee TpeHue (BI3kocTh). 3akoH HploToHa.

Pazoen 6. Dnekmpocmamuka u nOCMOSAHHbLL IEKMPULECKULL MOK.

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumons. JludnekTpuku B
AJIEKTPOCTATUYECKOM IOJIE.

Pazoen 7. Dnekmpomacnemusm.

3akon Awmmepa. 3akoH bwuo-CaBapa-Jlammmaca. Cumma  Jlopenma. MarneTuku.
DneKkTpoMarHUuTHasi UHAYKIMs. YpaBHeHUEe MakcBelia.

Paszoen 8. Onmuka.

Wnrtepdepennus BoaH. Jdudpaxnus BoaH. [lonspuzanus BonH. TermioBoe u3IydeHHE.
3akon Kupxroda. I'nnotesa Ilnanka. KBanroBoe 00BsSICHEHHE TEIUIOBOTO M3IydeHUs. DPdekT
Komnrona. Anepnas monens aroma. [loctynatel bopa. Atom Bogopoaa no bopy.

Pazoen 9. Dnemenmuor keanmosou ghusuxu.

I'mnore3a npe bpoins. BonHoBoe ypaBHenue IllpenunHrepa st CTaMOHAPHBIX
cocrosiHuil. OnbiThl TepHa-I'epnaxa. MHoroanekTpoHHblil atom. Dddext 3eemana. [Ipunnun
[Taynu. KBanToBble cratuctuueckue pacnpezenenus boze-Oiinmreitna u ®epmu-/lupaka.
®oHoHbl. 3akoHbl Jlebas n DiHIITelHA. XapaKTepUCTUKHU sJipa: 3apsi, Macca, SHEpPrus CBS3U
HYKJIOHOB. SlnepHbie peakuuu. @DyHIaMeHTaJbHbIE B3aUMOJECWUCTBHS U OCHOBHBIE KJIACCHI
AJIEMEHTAPHbBIX YACTHII.
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4. O0béM yueOHOM THCUMIIUHBI

Beero Cemectp
Bun yue6noit paboTsl 1 2 3
3E |Axkan.u. | 3E |Akag. 4. | 3E |Akag. u. | 3E |Axan. 4.
O6ma 0EMKOC
e 14 | 504 | 2 72 6 | 216 | 6 | 216
JIACLIMIITHHBI
KonTakTHas padora —
P 577 | 208 | 0.88 | 32 | 267| 96 | 222 80
ay/IMTOPHBIE 3aHATHSI:
Jlexinm 2.22 80 0.44 16 0,89 32 0,89 32
JlaGoparopHbie pabOTHI 1.33 48 - - 0,89 32 0,44 16
[TpakTuaeckue 3amstus (113) | 2.22 80 0.44 16 0,89 32 0,89 32
CamocrosiTesbHas padora | 6.23 224 1.12 40 2,33 84 2,78 100
K
OHTAaKTHas 0.2 0.2 ] ]
camocTosiTelIbHasg paboTa
CaMOCTOATENBLHOE H3YUEHHE 6.23 LI2 2,33 2,78
ya 2238 39,8 84 100
pa3esioB TUCIMILTAHBI
OK3aMeH 2 72 - - 1 36 1 36
KonraktHas  pabora  —
0,8 - 0,4 0,4
IIPOMEXKYTOYHAS aTTECTALUS 2 - 1 1
[ToaroToBka Kk 3K3aMeHy 71,2 - 35,6 35,6
Bua konTpoasn: 3auer IK3aMeH JK3aMeH
Beero CemecTtp
Bun yuebnoit paboTsl 2 2 3
3E |Actp. u. 3E |Actp.4. | 3E |Actp. u. 3E |Actp. u.
DIme ] Ty DR T A 14 | 378 2 54 6 162 6 162
JIACLIMIITHHBI
Konraxruas padora - 577 | 156 | 0.88 | 24 | 2,67 72 | 222| 60
ay/INTOPHBIE 3aHATHSI:
Jlexinm 2.22 60 0.44 12 0,89 24 0,89 24
JlaGopartopabie pabOThI 1.33 36 - - 0,89 24 0,44 12
[Tpaxtnueckue 3anstus (113) | 2.22 60 0.44 12 0,89 24 0,89 24
CamocrosiTesbHas padora | 6.23 168 1.12 30 2,33 63 2,78 75
fa?\;{:(?:g:j: pHast paboTa 0,15 0.15 i i
CaMOCTo;ITeJI Lﬁoep 6.23 LI2 2,33 2,78
/IPHOEC H3YHCHHE 167,85 29,85 63 75
pa3eiioB TUCIUILIAHBI
OK3aMeH 2 54 - - 1 27 1 27
KonrtaktHas  pabora  — 0.6 i 0.3 0.3
MPOMEXKYTOYHAS aTTECTALIHS 2 - 1 1
[ToaroToBka K 3K3aMeHY 53,4 - 26,7 26,7
Bua konTpoas: 3aver JK3aMeH JK3aMeH

84




AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"Oo6masi u Heopranuveckas xumus' (b1.0.11)

1. Henp aMCHUMIUIMHBI —TIpHOOpETEHHE 3HAHMW W KOMIIETEHUUH, (OopMUpOBaHUE
COBPEMEHHBIX IIPEJICTaBICHUN B 00JJACTH TEOPETUUYECKUX OCHOB XUMHH U XUMHH JIEMEHTOB.

2. B pe3ysbTare u3y4eHHsl AMCUUIIMHBI 00yYAKOIIMIACH 10JI5KEH:

Obnadams cneAyIMUMH KOMIETEHITUAMHA U UHIUKatopamMu ux goctmwxenus:OIIK-1.5;
OIIK-1.13; OIIK-1.14; OIIK-1.22.

Buame:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUN XUMHYECKOW CBSI3U B COCIMHEHUSAX Pa3HBIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHHH;

—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX IPOILIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAaHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAMHALMOHHBIX COECTMHEHHI;

— MOJy4YECHHUE, XHMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTraHUYECKUX BEIIECTB.

Ymems:

— BBINOJHITh OCHOBHBIE XUMHUYECKHE OIEpaAlMH, ONPEACTATh TEPMOIUHAMHYECKUE
XapaKTePUCTUKN XUMUYECKUX PEAKIINI U PABHOBECHBIE KOHIIEHTPALIMU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHbI, TEPMOJMHAMHUYECKHE CIPABOYHBIE
TaHHBIC 7151 pEIICHUs TPO(EeCCHOHaTBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHUE PA3IWYHBIX (AKTOPOB HA PABHOBECHE B XHMHYECKUX
peaKkuusx.

Braoemw:

— TEOPETHYECKUMHU METOJIaMH ONHUCAHMS CTPOEHUS M CBOWCTB MPOCTBIX M CIOKHBIX
BEIIECTB HA OCHOBE JJIEKTPOHHOIO CTPOCHHUS UX aTOMOB M IIOJIO)KEHHUS B IEPHOIUYECKOU
CHCTEME XMMHUYCCKHUX DJICMEHTOB;

— OCHOBHBIMH HAaBBIKAMHU PA0OTHI B XUMHYECKOH JTab0paTopuu;

— OSKCTIEPUMEHTAIHHBIMH METOJaMH OTPEICICHUSI HEKOTOPBIX (PHU3NKO-XUMHYECKUX
CBOMCTB HEOPraHUYECKUX COCIMHEHUM.

3. Kpartkoe cogep:xaHue JUCUMILTHHbI

Paszoen 1. IlpuHuumel XuMun

1.1. Ctpoenue aroma.
BosHoBBIE CBOICTBA MaTepHaIbHBIX OO0BEKTOB. YpaBHeHue nae bpoinsa. CooTHomieHue
Heonpeaenennocrei 'eitzendepra. [lonsiTne o kBaHTOBOM MexaHuke U ypaBHeHUU Llpeaunrepa.

1.2. Ilepnorueckuil 3aKOH U IIEPUOINYECKAS] CUCTEMA.
CoBpemenHast (hopMyIMpoBKa Nepuoudeckoro 3akoHa. [lepuoauueckasi cuctema u ee CBsI3b CO
CTPOEHHEM aTOMOB. 3aIl0JIHEHUE 3JIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B IEPUOIUYECKOM
cucteme snemenToB .M. Mennaeneena.

1.3. OxucIUTENHHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.
Crernenn OKUCICHHS. BaxHEWIIMe OKUCIUTENIM W BOCCTAHOBUTENH. BaKHEWITHE CXEeMBbl
MPEBPAILEHUS BEUIECTB B OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

1.4. XumMuueckas CBS3b U CTPOCHHE MOJICKYIL.
KoBaneHntHasi CBs3b, OCHOBHBIE MOJIOKEHUSI METOJA BAJICHTHBIX CBA3EU. PaccmoTpeHue cxem
MEepPEeKpbIBaHUsl aTOMHBIX OpOuTayiell mpu 0Opa3oBaHUU CBsi3ed B MoJiekynax. [ mbpuauzanus
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BOJIHOBBIX (DyHKIMI. OCHOBHBIE TIOJIOKEHUSI METOJa MOJIEKYJsIpHBIX opoutaneir (MO JIKAO).
Meton I'minecnn.O0mue CcBeA€HHS O  KOMIUIEKCHBIX COEIUMHEHUSX, UX CTPOEHHE.
MexmonekyasipHas 1 BHyTPUMOJIEKYJIIpHasi BOJOPOIHAs CBsA3b. MIoHHAs CBS3b Kak MpeieabHbIN
ciydail KOBaJIEHTHOM cBsizu. OOmIMe MpeiCcTaBlIEHUS O MEXKMOJEKYISIPHOM B3aUMOJIEHCTBUU:
OPHEHTAIIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBHUS.

1.5. IlonsAiTHE O XUMHUUYECKOW TEPMOAVMHAMUKE.

Tepmonunamuueckue (GYHKIMM COCTOSHUS (XapakTepuctuueckue GyHKuuu). BHyTrpeHHss
SHEPrusl U SHTANbMUS, UX (GU3HYECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPAaBHEHHUS.
3akoH ['ecca u cienctBus u3 Hero.llonsrtue 06 3HTponuU, aOCOMIOTHAS SHTPONIUS U CTPOEHUE
BEIECTBA. MI3MeHeHNe SHTPOIUHU B pa3JIMYHBIX NIPOLIECCAX.

1.6. [TonsiTHe 0 XUMUUYECKON KHHETUKE. XMUMHUECKOE PAaBHOBECHE.

OnHocTanmuifHbIe W CJIOKHBIE PEaKIMu. 3aKOH JAeWCTByOImMMX Mmacc. KoHCTaHTa CKOpOCTH
peakuuu. MOJIEKyIIpHOCTh U MOPSJIOK peakuu. 3aBUCHUMOCTb CKOPOCTH pEakUuu OT
TEMIIEPATYPbl; SHTAIBIUSA AKTUBALUNA. | OMOT€HHBIN U F€TEPOrE€HHBIN KaTaJIu3.

HctunHoe u kaxyieecs: paBHoBecus. Koncranrta xumuueckoro paBHoBecusi. CMerieHue
XMMUYECKOTO paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['u06ca, ee cBA3b ¢ sHTponueil U sHTaNbNued. OuU3nUeckuil CMBICI YHEPIUU
['uO6ca. DHTponMMHBIA M SHTaNBNUUHBIA (akTopsl npouecca. CBssb AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopel. PaBHOBECHS B pacTBOpaX.

[Ipouecchl, compoBoXxaawmmue  00pa3oBaHHWE  JKUIKUX  UCTUHHBIX  PAacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOLMHMPOBAHHbIE M HEACCOLMUPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp auccoumanuy. KoHcraHTa auccouuanuu. PaBHOBecHe B CHCTEME, COCTOSIIEH W3
HACBIIIIEHHOTO pacTBOpa MaJIOPaCTBOPUMOIO J3JIEKTPOJIMTA U €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeIUHEHNH. PaBHOBECHE AHcCOMAIMM BOJIbl, HOHHOE MPOU3BEICHHE
BOJIbI U €r0 3aBUCUMOCTH OT Temiepatypsbl. [llkana pH. ['maponus cosieil.

Pazoen 2. Heopranmieckas Xumust

2.1. XuMus s-351eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Bonmopona-nepBelii 37€MEHT NEPUOAUYECKON CUCTEMBI, €r0 ABOMCTBEHHOE I0JIOKECHHE.
Onementsl 1-2 u 13-18 rpynn nepuoauveckoil cUCTeMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AJIEKTPOHHBIX KOHOUIypaluid, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULATEIBHOCTH M JHEPIUU
MOHM3alUU aTOMOB. TUIIMYHBIE CTEIIEHU OKUCIEHHS. XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOEHUM U CBOMCTBaX OCHOBHBIX THUIIOB COEIMHEHUH, UX MOJy4YECHHUE.
[Ipupoanbie coeMHEHHUS], TOJTyYEHUE U IPUMEHEHHE.

2.3. Xumus d-anemenToB.2.4. Xumus f- aneMeHTOB.

OneMeHThl 3—12 rpymnn NEepPHOIUYECKONM CHCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIEKTPOHHBIX KOH(PUTYypaluii, BEIUUYHUH PaJUyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTEIEHEN
OKHUCJICHHS, KOOPJAMHAIIMOHHBIX 4YHcel aToMoB. I[IpuponHble coeauHEHHUs, MOJIyY€HUE U
COIOCTaBJIeHUE (PU3NMUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BellecTB. CTpoeHue U CBOMCTBA
OCHOBHBIX THIIOB coeiMHEeHUNH. OcoOeHHOoCTH f- 371eMeHTOB.
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4. O0bémM yueOHOM THCHMIIUHBI

Bcero 1 cemecTp 2 cemecTp
Bujib1 yedHoH padoThI 3E |Akan.u.] 3E |Akamnu.| 3E |Axkan u.
OO0masi Tpy10€eMKOCTb AUCIHUTIJIMHBI 12 432 7 252 5 180
KonTakTHast paboTa — ayquTopHbIe 6,23 224 3,56 128 2,67 96
SAHATUA:
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
Jlaboparopusie 3anstus (JIad) 3,56 128 1,78 64 1,78 64
[Ipaktuueckue 3austus (113) 0,89 32 0,89 32
CamocrosiTesbHas padora: 3,78 136 2,44 88 1,34 48
KonTtakTHas camocTositenbHas paboTa - - -
2,44 1,34
CaMOCTOSATENFHOE U3YUCHUE Pa3/ICTIOB 3,78 136 , 28 ,3 43
NCIATUTAHBI
JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — MPOMEKyTOTHAS 0.8 04 04
ATTECTaIUs 2 1 1
[ToaroToBka K 3K3aMeHY 71,2 35,6 35,6
Bujx koHTpoOJIS: JK3aMeH JK3aMeH
Bcero 1 cemecTp 2 cemecTp
Brwt yreouoit paborer 3E | Acrp.u.] 3E |Acrp.u.] 3E |Acrp.u.
OO0masi Tpy10€eMKOCTb AUCIHUNJIMHBI 12 324 7 189 5 135
KonTakTHast paboTa — ayquTopHbIe 6,23 168 3,56 96 2,67 7
SAHATUA:
Jlexmm (JIex) 1,78 48 0,89 24 0,89 24
Jlaboparopusie 3anstus (JIad) 3,56 96 1,78 48 1,78 48
[Ipaktuueckue 3ausatus (113) 0,89 24 0,89 24
CamocrosiTesibHas padoTa: 3,78 102 2,44 66 1,34 36
KonTtakTHas caMmocTosiTebHas paboTa - - -
CaMOCTOSATENIEHOE N3yUeHHE Pa3/IeioB 3,78 102 2,44 66 1,34 36
NCIATUTAHBI
JK3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — MPOMEKYTOTHAS 0.6 0.3 0.3
ATTECTaIUs 2 1 1
[ToaroToBka K 3K3aMeHY 53,4 26,7 26,7
Bua xoHTpOJIS: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"Oprannveckas xumus" (b1.0.12)

1. leab AUCHUILUIMHBI — IPHOOPETEHUE CTYIEHTAaMU 3HAHUM O CTPOEHUU OPraHUYeCKUX
COCJIMHEHUHN, OCHOBHBIX XUMHUYECKMX CBOWCTBAaX pa3IMYHbIX KJIAaCCOB OPraHMYECKHUX
COCIMHEHUN U MeEToJax HX TMOJIy4€HUs, KaK IPOMBIIUIEHHBIX, TaK U JAOOpaTOPHbIX;
puoOpeTeHne 3HAHUM U HaBBIKOB JUISl OCYLIECTBJICHHS CHHTE3a OPraHM4YeCKHUX BEIIECTB.

2. B pe3yabTaTe u3y4eHUs] JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obaaoams crieayoluMy KOMIETEHIMSAMHE U UHAUKatopamu ux noctikenus: OIIK-1.6;
OIIK-1.15; OIIK-1.23

3nams:

— TEOPETHUYECKUE OCHOBBI CTPOCHMSI MU CBOMCTB Pa3IUYHBIX KJIACCOB OPraHUYECKUX
COCAUHCHUM;

— CcrnocoObl MOJYYEHUS] U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCAUHCHUM;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIINIA;

Ymemo:

— NIPUMEHSTh TEOPETUYECKHE 3HAHUS I CHUHTE3a OpPraHUYeCKUX COETUHEHUI
Pa3IMYHbIX KJIACCOB;

— AHAIM3UPOBAaTh U IIPEJCKa3blBaTh PEAKUHUOHHbIE CBONCTBA OPraHMYECKUX
COCAUHCHUM;

— COCTaBJISITh CXEMbI CUHTE3a OPraHMYECKUX COCMHEHUM, 3alaHHOTO CTPOCHNUS;

Braoemy:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PUKALUU OPraHUYECKUX COEAUHEHUI;

— OCHOBHBIMH T€OPETUUYECKUMHU MPEACTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBbIKAMHM OOOCHOBAaHMSI pallMOHAJIbHBIX CIIOCOOOB IMOJIyYE€HUS OpPraHUYECKUX
BEIIECTB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pazoen 1. Teopemuueckue ocHoO8bl Op2aHUYECKOU XUMUU.

1.1. IIpupona KOBaJE€HTHOM CBS3H.

[Ipupona xoBameHTHON cBsizn. Dopmynsl JIpronca. PopmanbHbld 3apsa. ATOMHBIE
op6utanu (AO). Tumnsl nepekpbiBanus opoutaneil. [IpuHIMI MakCUMalbHOTO NEPEKPHIBAHUA.
Teopust rubpummzanun AO. Teopust oTTamkuBaHUsSI JIEKTPOHHBIX AP BAJICHTHOW 000JIOYKH
(OBIIBO) u popma momekyin. ATOMHO-opOuTaIbHbIe Moaenu. [ToaIpHOCT KOBAJICHTHOU CBS3H.
NunyktuBHbl 3ddekt 3amectuteneil. [lenokanin3oBaHHas KOBAJCHTHAs CBS3b, YCIOBHS
nenokanuzanuu. Conpsbxenue, Buabl conpsbkeHus. [lonstue o kpocc-conpsbkeHuu. CriocoOsl
M300paXkeHus JeJ0KaIN30BaHHOIN KOBaJIEHTHOU cBA3H. Teopus pesoHaHca. CBEpXCONpPsIKEHUE.

1.2. Teopust MOJNEKYISIPHBIX OpOUTANIEH.

Teopus monekynsapubix opouraneit (MO). Ocnosuele nonoxenust reopuu MO JIKAO; -
[Mpubmmwxenne. Meronq MOX. Pacuer stuiieHa. AHanu3 pe3ynbTaTOB pacuera 3TwieHa, 1,3-
OyranueHa, akposienHa. COOCTBEHHbIE SHEPIrUUM U COOCTBEHHbIE KO3 (uULMEHThl. ['paHuyHbIE
op6utanu: B3MO u HCMO. DnexTpoHHbIE IUIOTHOCTH, 3apsApl Ha aTomax. MouiekynspHas
auarpamMma.  OHepreruueckas — AuarpamMma U rpaduueckoe  uzoOpaxkenue — MO.
DKcliepuMEHTaIbHbIE METOJIbl KBaHTOBOM Xumuu. [loTeHIManbl MOHM3ALMHM M 3JIEKTPOHHOE
CPOJCTBO OpraHMYECKUX MoJieKysa. POTOMOHM3ALNS METaHa.

1.3. IlonsiTHE O MEXAaHNU3ME OPraHUYECKON PEAKIIUH.

Knaccudukanuss opraHudeckux peakuuil: Mo THUIy IpeBpalleHHs, 10 TUIy pa3pbiBa
CBs3ed, mo xapakTtepy aktuBanuu. Kiaccudukanus peareHtoB. [loHstHe 0 MexaHu3Me
XMUMHUYECKOM peakuMHu. ODHepreruyeckas adarpaMma. OHeprus aktupauuu. IlepexonHoe
COCTOSIHUE M HHTepMenuaT. AKTUBUPOBAHHBIM KoMIuieKc. CKOPOCTBIMMHUTUPYIOLIAS CTaus.
Panee u mno3nHee mnepexomnsle cocrosHud. [locrymar Xsmmonna. Kunetnka peakuuw.
TepMoMHaMUKa peakivy.
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1.4. KucnoTsl 1 OCHOBaHUS B OPraHUYECKON XUMUH.

Kucnortsl u ocHoBaHMs B opranmdyeckod xumuu. Teopus bpéHcrena. KonmuectBeHHas
olleHKa KHCIOTHOCTU U ocHoBHOcTU. OH-, CH- u NH-Kucnotel. OnexrtpoHHble 3((dEKTsI,
BIIUSIOLIME HA KUCIIOTHOCTh M OCHOBHOCTh OPraHMYECKUX COEAUHEHU.

O0600111eHHas KOHLENUUsl KUCI0T U ocHOBaHUM JIbtouca. KucioTHoO-oCHOBHBIE peakiuu
JIptouca. IIpoMexyTouHble COEIMHEHUS W YacTULbl OpPraHUYECKUX pPEaKIHil: JOHOPHO-
aKLENTOPHbIE KOMILJIEKChI, HIOHHbIE Mapbl, KAPOOKATHOHBI, KAPOAHNOHBI, HOH-PATUKAIIBL.

KonunuectBenHoe omnucanue ayeKTpoHHbIX 3 dexToB 3amectuteneil. Ilonstue o o,p-
aHannze. PeaknuonHas cepus. 6-KoHcTaHThl, ux Buabl. YpaBHeHus ['ammera u Tadra. Yuér
cTepudeckoro (akropa.

1.5. Crepeounsomepusi.

Tunel crepeonzomMepoB: KOHGOPMEpHI, T€OMETPUUYECKHE H30MEphl, IHAHTUOMEPBI.
OnTuueckass u3oMepus. XUPAIbHOCTh. XHpajbHas MoJIeKyla. ACHUMMETPUYECKUI LEHTP.
OnTuueckass axkTUBHOCTb. OHAHTUOMEpbI, aHTUnoibl. Panemuueckas cmecb. CrocoObl
MIPOCTPAHCTBEHHOTO M300pakeHUs ONTUYECKUX H30MepoB. OTHOcUTENbHas U aOCOJIOTHAs
koHpurypauuu. [Ipoekunu @umepa. D,L-Homenxnarypa. R,S-Homenknarypa. Ilonstue o0
ONTUYECKOI aKTUBHOCTU COEIMHEHUH C IByMsI aCHMMETPUYECKUMHU LIeHTpaMHu. [luactepeomepsl,
Mme30-, 5pumpo- u mpeo-(popmsl.

Pazoen 2. Ankanel, yuknoankanul, ankemnvl, aiKuHbl U NOTUEHDL.

2.1. AnkaHsl.

l'omonornueckuit  psan.  Mzomepus.  Homenknarypa.  CnocoObl  MOMTy4eHHS.
[IpocTpancTBeHHOE U 3eKTpoHHOE cTpoeHue. Kondopmammu, crnocoObl U300pakeHHS,
CpaBHUTENbHAsA YCTOMYHUBOCTh. Dusnueckue cBoiicTBa. [loTeHIIMAaNBl HOHU3AUHU U 2JIEKTPOHHOE
CpPOACTBO, 0O0Iasg XapakTEepUCTUKAa pPEaKUMOHHOM crocoOHocTu. Peakuum — ankaHoB.
l'aorenupoBanue Merana. MexaHn3Mm peakuuu. TemIoTel OTAEIBHBIX CTaJAWM M CyMMAapHBII
TerioBoi 3pdexT. Kunerrka rajoreHupoBaHus MeTaHa. JHEpreTuueckasi quarpaMmma peaxkiuu.
Oueprus aktuBauuu. [lepexonHoe cocrosiHue. Peaknuu rajaoreHMpoBaHUS TOMOJIOTOB METaHA:
OpHUEHTAIMs, peaKLMOHHAsI CIIOCOOHOCTb, PETUOCENEKTUBHOCTD. Pl yCTOMYMBOCTH alKUIIBHBIX
paaukanoB. J[lpyrue paaukanbHble (LENHbIE W HELENHbIE) peakuuu ajakaHoB. Peakuus
KonoBasioBa, mexanm3m peakuuu. CynbhoxmopupoBanue 1o Pugy, MexaHW3M peakiuu.
[TonsiTHe 06 MOHHBIX peakUusax ajJkaHoB. loH MeTOoHUSL.

2.2. llukyioankaHsl.

l'omonornueckuit  psan.  Mzomepus.  Homenknarypa.  CnocoObl  MOMTy4eHHS.
[IpoctpancTBeHHOE U 37eKTpoHHOE cTpoeHue. Kondopmanuu. Tumbl HanpspkeHUH B IUKIIAX
(yrimoBoe, TOPCHOHHOE, TpaHCaHHYJsApHOE). OTHOCUTENbHAS YCTOMYMBOCTH ITMKJIOAJIKAHOB.
®usnueckue cBoicTBa. [loTeHIMambl HMOHM3AIMM W AJIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTEePUCTHKA PEAKIMOHHON criocoOHocTH. KoHbopmaruu mukiorekcana. DKBaTOpUaIbHBIC
U akcuanbHble CBs3U. IIpocTpaHcTBeHHass M30MepHs 3aMELIEHHBIX LMKIOreKkcaHoB. Peakuuu
HUKI0oaJKaHOB. (OCOOEHHOCTH peakIuil MaibIX [HUKJIOB. BaxkHeliiue mnpeacTaBUTENN:
LUKJIONPOTaH, HUKIONEHTaH, [IUKIOreKCaH, IeKaIuHbl, CTEPOU/IbI, aJaMaHTaH.

2.3. AnKeHsl.

l'omonornueckuit  pan.  Wzomepus.  Homenknarypa.  CnocoObl  MOdydeHHS.
[IpocTpaHCcTBEHHOE CTPOEHHUE U TPOCTPAHCTBEHHAS U30MEPHS AIIKEHOB. DJIEKTPOHHOE CTPOEHUE.
®usnueckue cBoicTBa. [loTeHnMambl HWOHM3AMM W AJIEKTPOHHOE CPOJCTBO, oOOIIas
XapaKTepUCTHKA PEaKLIHOHHOM CIIOCOOHOCTH.

Peakuuu  ankeHoB.  Peakuuu  35eKTpOQMIBHOTO  NPUCOEAMHEHUS  AJIIKEHOB:
MPUCOEIMHEHNE TaJlOT€HOBOJIOPOJOB, BOJIbl, TaJOTE€HOB; MEXaHM3Mbl peakiuil. Peaxius
OKCUMEPKYPUPOBAHUS-IEMEPKYPUPOBAHUs, MEXaHU3M peakuuu. ['mapobopupoBaHue alIKEHOB,
MEXaHHU3M peakluu. BiusHue cTpoeHus ajikwiOopaHa Ha PErHOXUMHUIO  PEAKIHH.
Tpanchopmarnuu ankuiabOpaHOB B COCIWHEHUs] APYrux KiaccoB. OCOOEHHOCTH TOJy4eHUS
CIUPTOB 4Yepe3 KHUCIOTHO-KaTaIM3UpyeMOe NPUCOEAUHEHHE BOJbl, OKCHUMEpPKYypHpOBaHHE-
NeMEPKYpPUpPOBaHUE U THAPOOOPUPOBAHUE C MOCIEAYIOIUM OKUCIEHUEM. PernocenekTuBHOCTD
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peakuuii 3neKkTpoduIbHOTO npucoeanHeHus. [IpaBmio MapKOBHUKOBA M €r0 TEOPETHYECKOE
00BsiICHEHUE.

CBoOoiHOpauKaIbHOE  IpUCOEIUHEHHE OpomoBojgopoAa  (mepekucHbIt 3¢ dekt
Kapaia), mexanusm peakiuu. Peakuuu paaukaabHOrO 3aMEIEHUsI aJIKEHOB, MPOTEKAIOUINe C
COXpPAaHEHHEM [BOMHOW CBS3M: aJUIWIbHOE TajJoreHupoBaHUe (xyopupoBaHue 1o JIbBOBY,
rajioreHupoBanue 1o Bomro-Llurnepy), mexanusmbl peakiuil. O30HOJIM3 aJKEHOB C
MOCJIEYIOIUM BOCCTAHOBJIEHHEM, 3aBUCHUMOCTbh CTPOEHHUS MPOIYKTOB O30HOJIM3A OT YCIOBUMI
BOCCTAHOBJICHUS. DMOKCUANPOBAHNE AJIKEHOB (peaktust [Tpunexaena). Cun-
JTUTUIPOKCUIMPOBAHUE AIKEHOB: peakuus Barnepa, peakuusa Kpure, meron Maiinca, peakuus
BynBopna); mexaHusMbl peakuuil. Aumu-TUTHIPOKCUIMpPOBaHUE aikeHOoB (peakuus Ilpeso),
MEXaHU3M peakuuu. TpaHchopmalysi aJKeHOB B alIbJIETHJIbl, KETOHbI U KapOOHOBBIE KHCIIOT.
OxkuclieHne aTkeHOB B IPUCYTCTBUM cojieit nauiaaus (Bakep-mporecc).

I'unpodopmunupoBanue AJIKEHOB, MOJIy4YEHUE CIMPTOB U aJbJIETUJIOB.
KommnekcooOpazoBanue oneuHOB ¢ NMepexoAHBIMU MeTallllaMHi. | OMOreHHOE U IeTepOreHHOe
ruapupoBanue. KapOenbl u kapOeHoujpl. CTpOEHHME CHUHIVIETHBIX U TPUILIETHBIX KapOEHOB.
Mertopl reHepaiuu kapoeHoB. Peakuuu ankeHOB ¢ KapOeHAMH U MX aHAJOraMH, CTEPEOXUMHUS
npouecca. Peakuust Cummonca-Cmwuta. Ilonumepusanus ajlkeHOB (MOHHas, pajUKaibHasl,
KoopauHaionHas). CrepeoperyispHble mnojJuMepbl. BaxHeillue mpencTtaBUTeNn: 3TUIIEH,
MIPOIUJIEH, OyTEHBI, IUKIOT€KCEH.

2.4. ANKuHBI.

l'omonornueckuit  psan.  Mzomepus.  Homenknarypa.  CnocoObl  MOMTy4eHHS.
[IpocTtpancTBeHHOE U 3IIEKTpOHHOE cTpoeHue. Pusnyeckue corcTna. [loTeHIManbl HOHU3AMI
U DIIEKTPOHHOE CpOJCTBO, 0OIIas XapaKTepUCTHKA PEaKIMOHHOM crnocoOHocTH. Peakuun
ankuHoB. CH-KucioTHOCTP TEpMHHAIBHBIX aJKUHOB, IOJYYCHHE HATPUEBBIX, JUTHUEBBIX,
MAarHueBBIX, MEIHBIX U CEPEOPSHBIX MPOU3BOIHBIX AJIKHHOB. AICTHICHHUIBI, CTPOCHUE U
cBoiicTBa. Peakmuu 51IeKTpOPUIBLHOTO TMPUCOSAMHEHHUS, WX MEXaHU3Mbl H CTEPCOXUMUSL.
HyxneodunpHoe mnpucoenvHeHne K allKMHaM, MeXaHu3M peakuuu. OKHCIIEHUE aJKHUHOB.
CrepeoceneKTUBHOE BOCCTAaHOBJIEHUE AQJIKMHOB: T€TEPOTr€HHOE T'HAPUPOBAHUE QJIKHUHOB U
BOCCTAaHOBJICHHE IIETOYHBIMU METaUIaMU B JKUIKOM aMMHake. Murpauus TpOMHOU CBS3U B
TepMUHAIIbHOE TIoJIokeHne. Onmuromepusanus. BaxxHeimme npeacTaBuTenu: aleTuscH.

2.5. AJIKaeHBbl U MOJMEHBI.

I'omonornueckuit  pan. Knaccupukauusa. Mzomepus. Homenknatypa. CriocoOsl
nosyueHusi. AseHsl. [loHsiTue O CTpoeHMH U CBOMCTBaxX. AJIKAQAUEHBI C COMNPSKEHHBIMU
JMBOMHBIMU  CBA3sMU. [IpocTpaHCTBEHHOE ©  JJIEKTPOHHOE CTpoeHue Oyra-1,3-mueHa.
Xapaxrepuctuka cBsizeil. Conpspxenue. OueHku sHepruu conpsbkeHus. dusnueckue cBoncTBa.
[ToTeHnmanel MOHM3AUUU M D3JIEKTPOHHOE CPOJCTBO, O0Ias XapaKTepUCTHKA pPEaKLUUOHHON
CIIOCOOHOCTH.

Peaknun anka-1,3-muenoB. OcoOGeHHOCTH peakiuid npucoenuHenus: 1,2- u 1,4-
(compspkeHHOE€) mpucoeauHeHne. MexaHu3mbl peakuuii. [loHATHE O KUHETHYECKOM |
TEPMOJIMHAMUYECKOM KOHTpPOJIE peakuui 3IIEKTPOPHIBHOTO MPUCOECIUHEHUSI K aJKeHaM.
[IpumeHneHue B poMbIILIEHHOM cuHTe3e. [loHsTHEe 0 HaTypaJlbHOM U CUHTETUYECKOM KaydyKax.
Baxneitmme npencraButenu: Oyra-1,3-mueH, TUKIOTECHTAAWCH, UKJIOATKATUCHBI, TEPIEHBI,
MOJINEHBI, KAPOTHH.

[lonsiTHE © NEPULUKINYECKUX PpEAKLUUAX, HX OCOOEHHOCTH U KJacCU(pUKAIUS.
Huknonpucoenuuenue. L{uknoaumepuzanus ankeHoB. Peaknuu dunbsca-Anbaepa. Konnenums
rpaHUYHBIX opOuTanei. OObsiICHEHnEe 0COOEHHOCTEH TpoTekaHus peakiuu Juibca-Anbaepa ¢
MO3ULMU KOHIENIMK IPaHUYHBIX opoOutaneil. Mcnonb3oBanue peakuuu Junbca-Anbaepa ais
CHUHTE3a OMIMKIMYECKUX U TOJULUKIMYECKUX COCIMHEHUH, onoo-npaBuio. Ilonstue o
rerepopeaknuu  Juibca-Anpaepa (XemeTpomHbie mpoliecchl). Opmo-XWHOAUMETAaHbI  Kak
peareHTl B peakuusax Juibca-Anpaepa: cnocoObl KX TeHepauud U [PUMEHEHHE B
OpraHWYECKOM CHHTE3€. OJeKTpouukiandeckue peakuuu. [IpaBuno Byasopna-Xoddmana.
3aBUCUMOCTb CTEPEOXMMHH TMPOAYKTOB 3JIEKTPOLUUKIM3ALUU OT YCIOBUH OCYIIECTBIICHUS
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nporecca. llonstue o peaknuax 1,3-AUNONAPHOTO UHUKJIONPUCOCAUHEHHS: TpuMepsl 1,3-
JTUNOJSAPO(UIOB, PErHOXUMHUS U CTEPEOXUMHUS ITpoLiecca.
Pazoen 3. Apomamuueckue coeounenus.

3.1. ApOMaTU4HOCTb.

OcoOeHHOCTH  (U3MYECKMX U  XMMHUYECKUX CBOMCTB OeH3oia. CoBpeMEHHBIE
MpEJCTaBICHUs] O CTpPoeHUM OeHs3osla. ApoMaTudeckuil xapakrep OeH3o0s1a. OHeprus
conpsbkeHus. Pacdyer moiekynsl Oenzona nmo meronqy MOX: auarpaMma SHEpreTHUECKHUX
ypoBHeH, sHepruu MO. DHeprus AeNOKaIM3alUU T- 3JIEKTPOHOB (PHEPrusi pe30HAHCA).
I'papuueckue uzodpaxenus t-MO. B3MO u HCMO 6en3o1a.

Kpurepun apomarnuynoctu. IlpaBuio Xiokkens. ['paduueckuil Meroa MNOCTPOCHUS
qUarpaMMbl  DHEPreTUYECKUX YpPOBHEH apomMaTuueckux coeauHeHuid (meron Dpocra).
HebGensounnple  apoMaTuyeckue  COEAMHEHHUs, HEUTpalbHbIE  MOJEKYJIbl U HOHBIL
AHTHApOMaTUYHOCTh U HEAPOMATUYHOCTh. [IoHATHE O TOMOAPOMATUYHOCTH.

3.2. Coenunenus OEH30JIBHOTO psfa.

N3omepus. Homenknarypa. CriocoOsl momydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
ctpoenne. Ousndeckue cBoiicTBa. [loTeHIMAaNbl MOHU3AIMU U DJIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTepUCTUKA PEaKLIHOHHOM CIIOCOOHOCTH.

Peakuuu  snekrpodumibHOro  3amemieHus.  Peaknum  OeH30i1a:  HUTpPOBAHUE,
raJIoreHUpOBaHue, CYIb(PUpPOBAaHUE, AIKWIMPOBaHUE W anuiaupoBaHue no Ppunento-Kpadrey.
VYcnosus peakiuif. Craguu o0pa3oBaHUS U CTPOEHHME AJIEKTPOPHUIIBHBIX areHToB. Msrkue u
xecTkue aekrpoduibl. Mexanusm peakuuu Sg2(Ar). n-Kommiekcsl. CTpoeHHE G-KOMIUIEKCOB.
OHepreruyeckass auarpamma peakuuu. CkopocThauMUTHpyomas cragus. Kunernueckuit
M30TONHBINA 3PdekT. TloHdaTHEe 0 KUHETHYECKOM M TEPMOJMHAMUYECKOM KOHTPOJIE peakuuid
OMMOJIEKYSIPOro AIEKTO(UIBLHOTO 3aMEUIeHHUs] B apOMaTHYEKOM psAay Ha IpHUMeEpe peakuuu
Cyab(GUPOBAHHUSL.

Bnusinue 3amectureneil B OEH30JbHOM KOJIbLIE HA HANpaBJIEHWE U CKOPOCTh PEAKIUil
ANIEKTPOUIBHOTO 3aMEILEHHS: aKTUBUPYIOLIUE U I€3aKTUBUPYIOILIUE Opmo-/napa-opueHTaHThI ,
NI€3aKTUBUPYIOIINE Mema-OpueHTaHThl. [loHsATHe 00 wunco-3amMelleHun, unco-opUEHTAHTHI.
OpueHtupylolee JeCTBHE 3aMECTUTENEH Kak OTpPaKeHHUE DJJIEKTPOHHOTO CTPOEHHS G-
koMIuiekca. DaxkTopsl napiuaibHbIX ckopocTell. [Ipyrue GpakTopsl, BIUSIONIME HA COOTHOILIEHNE
nzomMepoB. CoryiacoBaHHasi M HECOTJIaCOBAHHAsI OPUEHTAIIMS IBYX U O0Jiee 3aMeCTUTENEH.

Karanmntnueckoe runpupoBanne apeHoB. BoccraHoBineHue apeHoB no bépuy, mexaHnsm
peakuuu; 3aBUCUMOCTb CTPOCHMSI IMPOJYKTa BOCCTAHOBJIEHMSI OT 3aMECTHUTENs B OEH30JbHOM
kosble. Okucnenue ankuiOeH30510B. BaxkHelnue npenctaBuTenu: OEH30J1, TOJIYOJ, KCHUIIOJBL,
KyMOJI, CTUPOJL

OObsicHeHHEe  peakiuid  OMMOJICKYJISIPHOTO  JJEKTPODUIBHOTO  3aMEIICHHS B
apoMaTtudeckoM psay ¢ nosuiuu teopurn MO. Konuenmmsi rpaHudHbIX opOuTaniei. Peaknun
KHUCJIOT ¥ OCHOBAHMM, IOHOPOB M akLEenTopoB ¢ no3unuu teopuu MO. [lonsTie o 3apsa0BoM U
OpOUTAILHOM KOHTPOJIE OpPraHUYECKUX PEaKIUil Ha MpuMepe peakuuil OMMOJIEKYISIPHOTO
ANEKTPOUIBHOIO apoMaThyeckoro 3ameuieHus. llpaBuna opueHTanmuu B peakuusix SgAr B
TepMHUHAaX KOHUENIMU T'PaHUYHBIX OpOUTasIeit.

Pazoen 4. I'anozenonpouzeoonvie u memanioop2anuieckue coeOUuHeHus.

4.1. 'anoreHonpou3BoIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u anmunranorenuisl. Uzomepust. Homenknarypa. CriocoObl nostydeHusl.
[IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTpoeHUEe. Pu3znueckue cBoicTBa. [loTeHMans HoHU3amu
U DJIEKTPOHHOE CPOJCTBO, 00I11ast XapaKTePUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuuu Hyki€eoQMIBHOIO 3aMEUICHUS Yy HACBIIIEHHOTO aTroMa W SJIMMHUHHPOBAHUS.
[TonsitTue HyKI€O(UIBHOCTH M OCHOBHOCTM pe€areHToB. AMOUJECHTHbIE HYKJI€O(UIbHBIE
peareHThl.

bumonexynspHblii MeXaHU3M HYKJIeOQHIbHOTO 3aMenieHus (Sn2). BausHue otaenbHbIX
(akTOpOB Ha PEAKIHOHHYIO CIOCOOHOCTh TaJIOr€HONPOU3BOJHBIX: CTpPOEHUE CyOcTpara,
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XapakTep yXOJsIlled TpyHibl, CHJIa HYKICOQUIBHOTO peareHra, MNpUpojJa pPacTBOPUTEIIS.
Crepeoxumus peakuuii Sn2.

MOHOMONEKYISIpHBIM MEXaHU3M HYKJICO(QMIBHOIO 3aMelleHus. BiusHue OoTIenbHbIX
(akTOpOB Ha PEAKIMOHHYIO CIOCOOHOCTh TaJOT€HOMPOM3BOAHBIX: CTPOEHHUE CyOCTpara,
npupoJia HyKIeo(puIbHOTO areHTa W pactBoputeis. AmumoduibHbid KaTanu3. Crepeoxummus
peakmmii Sx1.

BnusiHue pactBoputenss Ha HampaBlIEHUE M CKOPOCTh PEAKIUM HYKJI€O(UIBLHOTO
3aMelleHusl.

Peakuuu  snumunHupoBaHus.  B-OnumuHupoBanue. Mexanusmbl E1 u  E2.
bumonexynspusiit Mmexanusm otuervienus (E2). BrnusHue oTaenbHbIX (akTopoB (CTpyKTypa
cyOcTpara, nmpupoja peareHta U pacTBOPUTENS, TEMIEpaTypa) Ha PEaKIMOHHYIO CIOCOOHOCTH
rajioreHankaHoB. Crepeoxumusa peakuuit E2. HanpaBnenue peakuuil OTIIEIUIEHUS: INpaBuia
3aiiueBa u l'opmana. DaxTophl, BIMSAIONIME HA HANpABICHUE pPEAKUUN OTIIEIICHUS:
YCTOWYMBOCTh allkeHa U cTepudeckue 3¢¢ektol. [loHsTe 0 HeHyki1eo(UIbHBIX OCHOBAaHUAX
(ABY, AbH, ryanununsl). Konkypennus peakuuii Sn1 u E1, Sn2 u E2.

Bununranorennnsl. CriocoObr  mosrydeHus. OCOOEHHOCTH CBSI3U  YIUIEPOJ-TaJOTEH.
PeakunonHas crnocoOHOCTh B peakuusAX HYKICO(QMIBHOIO 3aMEIleHus, SIMMHHUPOBAHUS,
ANIEKTPOUIBHOTO TPUCOEAUHEHUSL.

ApoMaruyeckue TrajoreHonpousBojHble. (OCOOEHHOCTH CBS3U YIJIEPOJ-TAIOreH W
peakuuu  3aMelleHHs rajgoreHa. MexaHM3M 3aMeIlleHUsl TaJoreHa B aKTUBUPOBAHHBIX
rajioreHapeHax (Sn2(Ar) wuiam MexaHM3M IpuUcoeAuHEeHus-oTiiervieHus). [IpakTuueckoe
npuMeHenne peakiuii SN2(Ar): pearent Cenrepa (2,4-auHUTPOGTOPOCH30IT) B OpeieIeHUH N-
KOHLIEBOMI ~ aMMHOKCWJIOTHI B  menTtujaax. HeakTUBHpOBaHHbIE  TaJOr€HONPOU3BOHbBIE
apoMaTUYeCKUX YIJIeBOJOPOJOB; AapUHOBBIM MEXaHHW3M 3aMEUIeHHUsl TajoreHa (MeXaHH3M
OTILIEIUICHUS-IPUCOEAUHEHUS). OJIEKTPOHHOE CTPOEHUE U CHOCOObl TeHepaluu aphUHOB.
Baxneiime  npeacTaBUTENM:  METWICHXJIOpUA,  XJopodopMm,  AMXIOpITaH, (pEeoHsI,
TeKCaxXJIOPIUKIIOTEKCaH,  BHHWIXJOPUA,  TeduoH,  xmopOenszon,  xmopompen,  J/T.
DKoJjoru4eckue npoOaemMbl IPUMEHEHUSI FAJIOT€HOIPOU3BOHbBIX.

4.2. MeTtamiopraHu4ecKiue COeTMHCHHUSI.

Tursl cBsA3€i B 2JIEMEHTOPraHUYECKUX COCUHEHUAX. XapaKTepUCTUKA CBS3EH yriepo-
3JIEMEHT B 3aBHCHUMOCTH OT IOJIOXKEHHUsS yieMeHTa B [lepuoauueckoil cucteme 3JIEMEHTOB.
Mertamnopranuueckue coeauHeHus. Homenkmatypa. CrocoObl  HOJydeHHS JUTHH- U
MarHuilopranuyeckux coeauHeHuid. Peakuust I'pusbspa, Mexanusm. CTpoeHHE pPEaKTHBOB
['punbspa B KpUCTAINIMYECKOM COCTOSIHUM M B pacTBope, paBHoBecue lllnenka. Mx peakuuu c
COEIMHEHUSIMH, COJIEpKAllMMKU aKTUBHBIA aToM BOAOPOJA: KUCIOTAaMH, CHUPTaMH, aMUHAMH.
Peakuuu ¢ kapOOHWIBHBIMU COEAUHEHMSIMU (IMOKCHJIOM YIJepoja, ajlbJeruiaMu, KETOHaMH).
B3anmoneiicteue ¢ autpwiamu. Peaknus ['puHbsipa ¢ raloreHuIaMu pa3indHbIX JIEMEHTOB KaK
METOJl MOJYYEHHUS DSJIEMEHTOPraHUYECKUX CoeAuHEeHuM. I[IpuMeHeHne IUTUHOpPraHuYeCKuX
COEJIMHEHUI B OPraHUYECKOM CHHTE3E.

Kommnekcrl nepexoaubix MetamioB. OO1as XapakTepUCTHKa MEPEXOIHBIX METAJUIOB U
muranjioB. Ctpoenue. Tumbl mpeBpallleHHs KOMIUIEKCOB NEpeXOoJHbIX MeTayuioB. Ilonstue o
kartanutuueckoM 1ukie. Peakumn Cy3yku, Xeka, Kymanei, Conoramupsl u bymBanpia-
XaptBura. Merare3uc osiepuHOB. X ponp B KaTanu3e MPOMBIILIICHHO Ba)KHBIX OPraHHMYECKUX
peaxkuuii ¥ aCHMMETPUYECKOM CHUHTE3E.

Pazoen 5. Cnupmul, ¢enonvi, npocmoie 3¢hupol u oxcupanvi. Opeanuieckue coeoOuHeHus:
cepul.

5.1. CoupTtsl.

OpnoatoMuble crnupThl. Knaccuduxamuss u  HoMeHkiIaTypa. CrocoObl MOJydeHHs.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. BomoponHbie CBSI3W B CHUpPTax, BIUSHUE Ha
¢usnueckue cBoiictBa. I[loTeHuMansl MOHMU3AUMM U JJIEKTPOHHOE CPOJCTBO; oOmas
XapaKTepUCTUKA pEeaKUHOHHON cnocoOHocTu. Xumudeckue cBoictBa. OH-KuciaotHocTs:
o0pa3oBaHuE ATKOKCHIOB, UX CTpOEHUE U cBOKcTBA. OCHOBHOCTh M HYKJICO(DUIBHOCTH CIIUPTOB
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U aJKOKCUJI-MOHOB: peaKUuu aJKWIMPOBAHUS U auwiupoBaHus. Peakuus stepudukanuy,
MexaHu3M peakiuu. [lonydenue 3pupoB HeopraHM4eckux KUcioT. Peakuuu HykieopuibHOTO
3aMEIeHUs CIUPTOB: OCOOEHHOCTHM peakimuii Snl um SN2, peaknmoHHas CroOCOOHOCTD,
CTEpEOXUMUS, MeperpynnupoBkn Barnepa-MeepBeilHa U TOHATHE O HEKIACCHYECKUX
kapOokatuonax. IlceBojoranorenuapl: o0pa3oBaHHE ME3WJIATOB, TO3WJIATOB M TpU(IATOB U3
CIUPTOB, UX CTPOEHUE M UCIIOJIb30BAHUE B OPraHUYECKOM CHHTe3€. Peakuuu IMMUHUpPOBaHUS.
KucnotHo-karanusupyemast JerupaTarus: MEXMOJIEKYIsIpHast JerujpaTanus,
BHYTPUMOJIEKYJIIpHAs. JAETHApaTalys; MEXaHU3Mbl, PEaKIMOHHas CIOCOOHOCTb, HaIlpaBJE€HUE
ormeryienus. [lpaBunio 3aiineBa. Karamutuueckas neruaparanus. Jlermaparanus c
UCIIOJIb30BaHUEM CIIELMANIBHBIX peareHToB: Jeruaparanus no bépmxeccy (bypreccy) u mo
UyraeBy. Peakiuu cnuprtoB ¢ ramoreHugamu (ocdopa u cepbl: MEXaHU3Mbl U CTEPEOXUMUSL.
BsaumopnelictBue cnuptoB ¢ okcuranorenuniamu (ocdopa u cepol. BausHue pactBoputens Ha
HaIPaBJICHUE PEaKIUU CIHUPTOB C XJIOPUCTHIM THOHWIOM, MEXaHHU3Mbl peakuuil. OkucieHue
cnupToB. BzaumopeilcTBue CHUPTOB € MEepMaHraHaTOM Kaius W okcuaoM Mapradma (IV).
Oxucnenue cnuptoB coenuHeHusiMu xpoma (VI) — pearentr [[xonca, pearent Koiumnsa,
pearenT Cappera. OKuCIEHHE C MCIOJIb30BaHHWE AKTHUBHUPOBAHHOIO IUMETHIICYJIb(POKCHIA:
okucnenue no Ceépuy u no Kopu-Kumy. Okucnenrue cnupToB COEJMHEHUSAMU THIIEPBAIIEHTHOTO
Mona (okucnenue peareHtoMm Jlecca-Maptuna). [loHsiTHE O 3alIMTHBIX Tpynmnax CIUPTOB —
CHWIIMJIOBbIE 3(UPBHl CHMPTOB U TETParuApONHUpAHMIIbHAS 3allUTa: CHOCOObl BBEICHUS,
YCTOMYMBOCTB B XOJI€ CHHTE3a U crnocoObl ynanenus. [Ipumenenue B npombinuieHHOCTH. CIIUPTHI
B OMOJIOTHH.

MHuoroatomubie cnupthl. [ ukonu. I'nmunepun. CriocoOsl nonyyenus. dusnueckue u
XUMUYECKHE CBOMCTBA. [IpakTrueckoe npuMeHeHue.

5.2. ®eHoJIbI.

Knaccupuxanus um HomeHknatypa. CrnocoObl mnonydeHus. PuU3nyeckue CBOWCTBA.
[IpocTpaHCTBEHHOE M 3NEKTPOHHOE CTpoeHHe. lloTeHnmansl HOHM3aMM M DIIEKTPOHHOE
CpPOACTBO; OOIIasi XapaKTEepPUCTHKA PEAKIUOHHOM CrnocoOHOCTH. XHMHYECKHE CBOWCTBA.
Peaknun rugpokcu-rpynmsl. KucimotHocTs. BiausiHue 3amectuTeneil B KOJIbLE HA KUCIOTHOCTD.
OOpazoBanue (HEHOKCHIOB, WX CTPOCHHE M CBOWCTBA. Peaknuum anKuiIMpoBaHWUs U
auunupoBaHus (HeHOJOB, MeXaHM3M peakuuu. Peakuuum apoMaTUyecKoro sapa:
rajJoreHUpoBaHHUe, HUTPOBAHHE, CYIb(QUPOBAHUE, HUTPO3UpOBaHUE, peakuus [‘arrepmana,
peakuus ['yOena-Xema, peakumsi Buibcmaiiepa-Xaaka. Peakmus Konpbe, ee mexanusm u
BIIMSIHUE pa3IMYHBIX ()aKTOPOB Ha ee pe3yibTar. Peakius Pelimepa-Tumana. Bzaumogeiictue ¢
dbopmanpAETUIOM, MEXaHH3M peakiuu. ['mapupoBanue u okucieHue (eHosioB. CTabUIbHBIE
(deHoKCWIbHBIE  pagukanbl. DeHOJbHBbIE  CTAOMIM3ATOpPhl  MOJUMEPHBIX  MaTepuasoB.
[leperpynnupoBku  ammwioBbiX (meperpynnupoBka KusifseHa) W cloXHBIX — 3(pUpOB
(neperpynmnupoBka @puca) ¢peHosnoB. [IpuMenenne B MpOMBIIITIEHHOM OPraHU4eCKOM CHUHTE3E.

5.3. IIpocTbie 3pupsl.

Knaccudukanuss m Homenkmarypa. CrocoObl monydeHus. DPuU3HYECKHE CBOWMCTBA.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTpoeHHEe. XUMHYEeCKue cBoicTBa. OCHOBHOCTh. Peakmmu
KHUCJIOTHOTO PAacCHICIICHUs: MEXaHU3Mbl U HallpaBieHHE peakiuil pacuieruienus. OKucieHue
KHUCIIOpOJIoM Bo3ayxa. [IpumeHeHne B OpraHnyeckoM CUHTE3E.

Huknnueckue 3¢upsl. Kpayn-apupel. KomnnekcooOpa3oBanue ¢ HOHaMH METaJIIOB.
[IpumeHeHne B aHATUTUUECKON XUMHUH, OPraHUYECKOM CHHTE3€ U TEXHOJIOTUU.

5.4. OxcupaHsl.

WN3omepus.  Homenknarypa.  CnocoObl  momydeHus.  Dusnueckue  CBOICTBa.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHHE 3TUICHOKCH1a. XMMHUYECKHe cBoMcTBa. Peakiuu ¢
PacKpbITUEM SMOKCHIHOTO KOJIbLIA IMOJ JACWCTBUEM pa3IMUYHBIX HYKJICO(UIbHBIX pPEareHTOB.
MexaHu3Mbl peaknuii M HalpaBJIEHUE PAaCKpPBITHS KOJIbLA. KMCIOTHBIN M OCHOBHBIN KaTaJn3
HYKJICOQUIBHOTO  PAacKpbITUsI OKCHPAHOBOTO Iukia. IlpuMeHeHHe B  MPOMBILUIEHHOM
OpraHUYECKOM CHUHTE3E.

5.5 Opranuueckue cCOeIMHEHUs Cephbl.
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Knaccupukanus u Homenknarypa. Tuonsl u THo3pupbl. CrHocoObl MNOIY4YEHHS.
®dusnueckue cBorcTBa. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE cTpoeHue. O0mas xapakTepucTuka
PEaKIMOHHOW  CIMOCOOHOCTH. XHMMHYECKHE CBOWCTBA. KHCIOTHOCTP W OCHOBHOCTD.
Hyxneodunpheiil cBoiictBa. Peakuun okucnenus. Cynbpokcuapl U cynbpossl. [IpumeHenue
cy1b(GOKCUAOB B opraHudyeckoM cuHTeze. HykneodunpHbie cBoiicTBa Ccynb()OKCHIOB, HUX
amounenTHbIN xapakrep. CH-KucnotHocts. Peakius Kopu-YaiikoBckoro.

Pazoen 6. Anvoecuowt u xemomuwl. Kapbouogvle Kuciomvl u ux @QYHKYUOHAIbHYBIE
npou3B8oO0Hble.

6.1. Anberuabpl U KETOHBI.

Knaccudukanms wu HOMeHkinarypa. CrnocoObl mosrydeHusi. DU3HYECKHE CBOWCTBA.
[IpocTpaHCcTBEHHOE U AJIEKTpOHHOE cTpoeHue. [loTeHnMansl HMOHM3AMKU U DJIEKTPOHHOE
CpPOACTBO; OOIIasi XapakTepUCTHKAa pPEaKUHOHHOM CMocOOHOCTH. XUMHUYECKHE CBOWCTBA.
OcHoBHOCTh. Peakmum HyKiI€o(pUIBHOTO TPHUCOSAMHEHHS: OOIMMIA MEXaHW3M, OCHOBHBIM U
KUCIIOTHBIM ~ KaTanu3, crepeoxumus. Peakuumu npucoeaunenus O-HyKiIeo(uIoB: BOJBI,
OJIHOATOMHBIX W MHOTOATOMHBIX CIIHPTOB, aJKOKCHUIIOB; MEXaHW3Mbl peakmuii. [lonsTtue o
3alUTHBIX TPYIIaxX albJETHJIOB U KETOHOB: OKCOJAHbI, COCOObI UX CHHTE3a, YCTOHYMBOCThH B
X0JIe CUHTEe3a U crocoObl ynanenusd. [Ipucoeaunenue S-nykineodunos: ruipocyibdura HaTpUs U
THOJIOB, ME€XaHW3Mbl peakuui. 1,3-JIluTuaHbl M WX HCIOJB30BAaHUE B CHUHTE3E QIbACTUIIOB U
keToHOB. KoHuenuus oOpamieHusi MOJIIpHOCTH KapOoHWiIbHOM rpynmbl. [lpucoenunenue C-
HYKJICOQUIIOB LMAHUA-aHUOHA, AJKMHUJ-UOHOB, METAIJIOOPraHUYECKUX COEAUHEHUH, WINIO0B
docdopa (peakuust Burrura); mexanusmsl peakuuil. [lonydyeHre aminioBeIX U MPONapruiioBbIX
ciupToB. Peakmum ¢ N-"Hykieodumamu: amMmuaka, MEPBUYHBIX W BTOPUYHBIX aMHHOB,
TUJPOKCUIIAMUHA, THIPA3UHOB; MEXaHU3MBbI peakiuil. Peakuuu ¢ ragoreHoHykjieopuIaMH.
OTHOCHUTENbHAS PEAKIIMOHHAS! CIOCOOHOCTD aJIbJIETHJIOB U KETOHOB.

CH-KucnotHocTh U KeTo-eHOJIbHAs TayroMepus. EHonuzanus. Peakuuu ¢ yyactuem o-
BOJOPOJHBIX aTOMOB. Peakluy o-rajJoreHupoBaHusi, M30TOIHOTO OOMEHa M paleMHU3alNu;
MEXaHHM3Mbl PEAKUUM, KUCIOTHBII M OCHOBHBIM KaTajlu3 ATUX peaKUuuil. EHOJSAT-HOHBI, UX
CTpOEHHE U CIIOCOOBI FreHepupoBaHus. JIBOWCTBEHHAs! PeaKIIMOHHAs! CIOCOOHOCTh €HOJIST-HOHOB.
AJKWIMPOBAaHHE M AUWIMPOBAHUE CEHOJISIT-MOHOB, MEXAHU3Mbl peaKUuuil. AJIbJ0JIBHOE
MPUCOCIMHEHNE W KPOTOHOBas KOHACHCAIMS: MEXaHW3Mbl PEAKIMH, KHUCIBIH W OCHOBHBIN
kartanu3. llepekpectHas anbAoibHAs KOHJEHCAllMs, €€ OCOOCHHOCTH U  HEJOCTaTKH.
HanpasnenHnas anpoiiHasi KOHJIEHCALMSI C UCIIOJIb30BAHUEM JINTUEBBIX U KPEMHHUEBBIX €HOJISITOB.
[lepexkpecTHas anba0JIbHAs KOHJIEHCAIMSI apOMaTHUYECKUX albJEruJIoB Wik (opMasbaeruaa c
anudaTUISCKUMU  alpaeruaMd U keroHamu (kouaeHcarwms Kisiizena-llImunra). Peaxrus
[lepkuna, ee MexaHn3M. AMHUHOMETUIIMPOBAHUE ATBJACTHUIOB M KETOHOB (peakuus MaHHUXa), ee
MexaHu3M. Peakuus anbAeruioB U KETOHOB C O-FaJOr€HO3aMEUIEHHBIMU CIIOKHBIMHU 3(hupaMu
(peaxmus Pedopmarckoro).

Peakuuu oxucienus: okucieHue peaktuBoM JIxkoHca, peaktuBoM TosuieHca,
coemuaeHusiMA Mapranina (VII). OkucieHne o-METHJICHOBBIX TPYIIT aJIbJIETHIOB M KETOHOB
muokcusioMm ceneHa. Peaknusa baiiepa-Buumnrepa, ee MexaHusMm, BIUSIHUE CTPOEHUsS CyOCTpara
Ha pesynapTar peakuuu. Peaxknus Kanuummapo, ee mexanusm. IlepekpecTHas peakuus
Kanaunnmapo. BoccraHoBiieHHME anbJerHJIOB M KETOHOB C IOMOIIBIO KOMIUJIEKCHBIX
rugpuaoB (NaBHy, LiBH4, LiAlH4), ocobenHocTH nmponecca, KOHTPOJIb XEMOCEIEKTUBHOCTH
BOCCTAHOBJICHHUS B TMPHUCYTCTBUU JPYrUX (PyHKIUOHAIBHBIX rpynm. Crepeoxumus
BOCCTAHOBJICHUSI KapOOHUJIBHON Tpynmnbl B XUpalbHBIX cyOcTparax: mnpasuio Kpama.
BoccranoBienne KapOOHWJIBHBIX COEAMHEHUM 7O ajdKaHOB (BOCCTaHOBJIEHHE IIO
Knemmenceny u no Kmxunepy-Bonbdy).

Peakuuun apomaTHuecKuX aibIEerMAOB M KETOHOB C y4aCTHEM apOMaTHYECKOro sjpa.
[IpuMeHeHne B TPOMBIIINICHHOM OPTaHUYE€CKOM CHHTE3€.
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6.2. Kap6oHOBbIE KUCIOTHI U UX (PYHKIIMOHAJILHBIE TPOU3BOIHBIE.

OnnoocHoBHBIE KapOOHOBBIE KUCIOTHI. Krnaccudukamus u HOMEHKIaTypa. CrocoObl
nostyueHusi. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE cTpoeHue. Bogopoanbie cBA3M B KapOOHOBBIX
kucinorax. dusnueckue cpoiictBa. Xumuueckue cpoiictBa. OH-KucnotHocts. 3aBucumoctsb
MEXy CTPOEHUEM U KUCIOTHOCTBIO0. Opmo-3Pdext. OCHOBHOCTh KapOOHOBBIX KHCIOT. Peakipst
sTepuduKalnvy, ee MexaHu3M. B3aumojneiicTBue ¢ aMMHUaKOM, NEPBUYHBIMH U BTOPHUYHBIMU
aMUHaMH, MexaHu3M peakuuil. [loHsiTHEe O KOHAEHCHPYIOIIMUX peareHTtax Ha npumepe N,N'-
JTUIUKIOTeKCUIIKapOOIMMMUIa, MeXaHu3M mpouecca. (OOpa3oBaHHME TaJOr€HAHTUAPUTIOB,
MEXaHU3MBbl peakuuil. Peakium KapOOHOBBIX KHUCIOT C YYacTHEM O-YIJEPOIHBIX aTOMOB: O-
rasiorenupoBanue no ['emmo-Donbrapay-3enMHckoMy, MeXaHuU3M peakiuu. BoccranoieHue.
Peakuuu nekapOOKCUIMPOBAHUA: 3JEKTPOJIU3 cojied KapOoHOBBIX Kkuciaor 1o Koib0e,
nexapOokcuiapoBanue no Jroma u no bopoanny-XyHcIUKKEpy, MEXaHU3M PEaKIUu.

OYHKUMOHAIBHBIE  MPOU3BOJHBIE,  KAapOOHOBBIX  KHCIOT:  TaJIOT€HAHTUJPUJIBI
(amuranoreHuAbl), AHTUIPHUABI, CIOXHBIE d(upbl, amuabl, HUATPWIEL OCOOEHHOCTH
MPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO CTpOCHMS. KHCIOTHBIM M OCHOBHBIM KaTallu3 B XHUMUU
(G YHKIIMOHAJIBHBIX TPOU3BOJHBIX KapOOHOBBIX KUCIOT. [ToHsATHE O HYyK/I€0(UILHOM KaTaluse.

lNanorenanruapuasl. Crioco6sl nonydenus. BzaumoneiictBue ¢ BaxHeimumu N- u O-
HyKJIeopunamu (BoJa, CIUPTHI, aMMHAK, aMUHBI, THAPA3UH, METANIOOPraHUYECKHUE COeHHE-
HUSL — MeToJ ['miaMaHa 11 cuHTe3a KapOOHWIBHBIX COEIMHEHMIl), MEXaHU3Mbl pEaKIHil.
BoccranoBnenue 10 anpaeruaoB 1no Po3zeHmyHny-3aillieBy M NpH MOMOINM KOMIUIEKCHBIX
runpunoB. Bs3ammopelictBue ¢ aumazomeraHoM (peakmusi ApHATa-DHcTepTa), MEXaHU3M
peakiuu.

Cnoxuble 3¢gupsl. CrnocoObl moaydeHus. ['Uaposn3 cloXHbIX 3(GUPOB B YCIOBHSIX
KHUCJIOTO M OCHOBHOI'O KaTaju3a, MEXaHU3Mbl INPOLECCOB. AMMOHOJIM3, MEXaHU3M pEaKLHH.
[lepesrepudukanus, MexaHu3M peakuuu. Peakuuu ¢ MeTamuioOpraHM4ecKUMH COEJUHEHHUS-
MH, BOCCTAHOBJICHHE JI0 CHUPTOB U anbAeruaoB. CrnoxHodpupHas koHaeHcauus Kisiizena,
ee MexanusM. llepekpectHas koHaeHcauus KisizeHa. BHyTpuMosiekyisipHas KOHJIEHCALHS
CJIOKHBIX 2(UPOB TUKAPOOHOBHIX KUCIOT (KoHAeH caus Jukmana). KonaeHcamus cioxHbBIX
3¢ UpoB ¢ KapOOHWIBHBIMU COEIUHEHUSIMHU. ALIUIOMHOBAsI KOHJEHCALIHSI.

AHruspusl KapO0HOBBIX KUCIOT. CriocoObl nogydyeHus. Peakiiuu aHruapuaoB KUCIOT.
Keren, nonydyenue u cBOKMcCTBA.

Hutpunel. Cnoco0sl nonyuenus. Kucniplil u menouHoi ruposiu3 HUTPUIIOB, MEXAHU3M
npoueccoB. BoccraHoBNeHNE KOMIUIEKCHBIMH THIPUAAMH METAJUIOB JI0 aMMHOB U allbJIETUIOB.
B3aumopeiictBue ¢ MarHuil- W JIMTUHOPraHUYECKUMH  COeAUHEHUsMH.  KuciotHo-
KaTaJu3upyeMoe B3auMOJEicTBUE HUTPUIOB co crupramu (peakuust Ilunnepa). Peakuus
HUTPUJIOB C HEHACHIILIEHHBIMU COeTMHEHUsIMU (peakuus Putrepa).

Amugpl. CnocoObl monydeHus. ['maponus, MexaHusMm peakuuu. BoccranoBieHue 10
amuHoB. Jleruaparauus. [leperpynnuposku ['opmana u Kypiuyca, MexaHu3Mbl peakiui.

Briciue sxxupnbie kucnoTsl. CriocoObl nosyyeHus. usndeckue U XMMHUYECKHUE CBOMCTBA.
OyHKIHUOHAJIBHBIE MPOU3BOAHBIE BBICHIMX KUPHBIX KHUCIOT. BbICHIME >KHpHBIE KHUCIOTHI B
ouonoruu. Ilpocteie munuabl: xupsl U Macia. Bocku. Crnoxxksbele nunuasl. [IpocTtarnanaussl,
0COOEHHOCTH MOJIEKYJISIPHON CTPYKTYPBI.

MHoOroocHoBHbIE ~KapOOHOBBIE KHUCIOTHL. JIMKapOOHOBBIE KHUCIOTHI KUPHOTO H
apomaruyeckoro psga. Homenkinarypa. CnocoObl nonydenus. Ou3znyeckue U XUMUYECKUE
cBoiictBa. OH-Kucnornocts. OOpa3oBaHue (QYHKIMOHAIBHBIX MPOU3BOJAHBIX. Peakuuu,
IpoTeKaroue npyu HarpeBanuu. Llukinndyeckue aHruapuibl: MojydyeHue, cBoiicra. [lpumenenue
TUKapOOHOBBIX KUCJIOT B MPOMBIIIIEHHOM OPraHUYeCKOM CHHTESE.

1,3-JlukapOoHMIbHBIE COEAMHEHUS (MaJlOHOBBIM 3(Qup, aleTOyKCYCHbIM 3(pup U €ro
aHaJIoTn), UX crocoObl nonydenusi, crpoenne, CH-kucnorHocts. EHOMSTHI 3¢hupoB: cTpoeHue,
peakuuy aJKUIMpOBAHMS, AlMJIMPOBAHUS, TUAPOJIM3A, AeKkapOokcuinpoBanus. KuciotHoe u
KETOHHOE PACHIEIUICHHE alleTOYKCYCHOTO 3upa. CHHTE3bI KapOOHOBBIX KHUCIOT U3 MAJIOHOBOTO
s¢pupa. IlomyyeHue KHCIOT W KETOHOB M3 aleToykcycHoro sdupa. 1,3-/{ukapOoHUIbHBIE
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coeuHeHHs B peakiuu Muxassa. Peakuun xonneHcauuu 1,3-1ukapOOHMIBHBIX COEIMHEHUH C
anpaerugamu (peaxuust Kuésenarens).

6.3. a,B-Henacelienupie KapOOHUIBHBIE COCTUHEHUS.

o,B-Henaceimennpie kapOoHUIBHBIE coemuHeHHs. CrocoObl monydeHus. dusndeckue
cBoiictBa.  [IpocTpaHCTBEHHOE W AJNEKTPOHHOE  CTPOCHHME. XUMHUYECKHE  CBOMCTBA.
HyxneodunpHoe mnpucoenuHeHue K o,-HEHACHIIICHHBIC KapOOHMJIBHBIM COCIUHECHHSAM: 1,2-
npucoequHeHne  (mpsiMoe  mpucoenuHeHue) 1, 4-mpucoequHeHne  (CONMpPsDKEHHOE
npucoeauHenue, peakuus Muxasst). JloHopsl u akuentopsl Muxasiis. @akTopsl, BAUSIONINE Ha
TUN  NPUCOEAUHEHME: CTPOEHHMEe cyOcTpaTa, CTpoeHHe peareHTa. [IpucoenunHenue
METAJUIOOPTaHUYECKUX COCAMHEHUM: pEaKTUBOB | pUHbApA, JIUTHHOPIraHUYECKUX COCIUHEHUN U
TUTUIAMaIKWIKynpaToB. [IpsiMoe U conpspkeHHOE MPUCOEAMHEHUE IIMaHUI-aHMOHA, KOHTPOJIb
YCIIOBUHM Tipoliecca Uit BbiOOpa Tuma mpucoenuHenus. I[lpucoemmnenue O-, N- um S-
HyKIeopuiIoB. 3HaAUCHHE peakuuu Mwuxasiasi B OpPraHMYeCKOM CHHTe3e. EHaMUHHBIN MeTon
Cropka. AHHenupoBaHue 1o POOMHCOHY, MOHATHE O KaCKaIHBIX (JIOMUHO) IIpOLECCaXx.

Pa3zoen 7. Azomcooepoicawue coeounenus u 2emepoyuriuyeckue coOeOUHeHuUsl.

7.1. HutpocoenuneHus.

Knaccupukanus u Homenknarypa. CnocoObl mosiyueHus. IIpoctpancTBeHHOE H
AJEKTPOHHOE cTpoeHue. lloTeHnuanel HMOHM3AUUMU U DJIEKTPOHHOE CPOJICTBO; oOmas
XapaKTEePUCTUKA PEAKIIMOHHOW  CHOCOOHOCTH. XHWMHUYECKHE CBOicTBa. Tayromepus
MEPBUYHBIX M BTOPUYHBIX alu(aTUUECKUX HUTpPOCOeIUHEHHH. [IpuuuHBI MNOABMKHOCTHU
atomMa Bojopona mnpu o-yriepogHom arome. CH-KuCIOTHOCTE TEpBUYHBIX M BTOPHYHBIX
HUTPOAIKAHOB U KUPHO-apOMaTUUYECKUX HUTpocoeuHeHn. Peakuuu co menoyamu. CtpoeHue
coieil. BzaumonelicTBue HUTPOHAT-UOHOB C KapOOHWJIBHBIMU COEAMHEHUSIMHU (peaKuus
AHpu). ApoMaTrudyeckue HUTPOCOEAMHEHMS. Peakuuu BOCCTAHOBIEHUS HHUTPOAPEHOB B
KHCJION M 1esnoyHoi cpenax. [IpomexyTouHble MPOIYKThl BOCCTAHOBJIEHUS HUTPOTPYIIIBI
(HUTpPO30COEIMHEHUS, APUITHAPOKCUIAMHUHBI, Aa30KCH-, a30- W THUAPA30COEIUHEHHUS).
bensuaunoBas meperpynnupoBka. CeneKTUBHOE BOCCTAHOBJIEHHME HUTPOrPYIIHBl B
nuHuTpoapeHax. [IpuMeHeHue B MPOMBIIIJIEHHOCTH; TOKCHYHOCTh HUTPOCOEINHEHUH.

7.2. AMUHBL.

Knaccudukanms un HOMmenkmarypa. CrocoObl mosydeHusi. Dusnueckne CBOUCTBA.
[IpocTpaHcTBEHHOE M 3JEKTPOHHOE cTpoeHue. lloTeHuuansl MOHU3AUUM U DIEKTPOHHOE
CpPOACTBO; OOIIasi XapaKTepUCTHKAa pPEaKUUOHHOM CHocoOHOCTH. XUMHUYECKHE CBOWCTBA.
CtpoeHne 1 OCHOBHOCTb. Peakiiu ¢ KucioTaMmu, CTpOSHHE COJIEH, MX HOMEHKJIaTypa M CBOMCTBA.
ANKUIMpOBaHME M AUWIMPOBAHUE; MEXaHU3Mbl ITHX peakuuil. YeTBepTUUHbIE aMMOHHUEBbBIE
COJIM U OCHOBAHUS: MOJIy4eHHE, CTPOCHUE, CBOMCTBA; PaCILEIUIEHNE YETBEPTUYHBIX aMMOHHEBBIX
OCHOBaHHWH, HampasiieHue peakuuid. [IpaBuno ['odpmana. EHamMuHBL: alKmJIMpOBaHHE €HAMUHOB,
CONPSDKEHHOE  MPHUCOEAMHEHME  €HAaMUHOB K  O,[3-HEHAChIUIEHHBIM  KapOOHUIbHBIM
coenuHeHusM. MneHTudukauus u pasjeiaeHUe NEePBUUYHBIX, BTOPUYHBIX M TPETHUUYHBIX
aMUHOB ¢ TMoMoIbio OeHzoicynbdoxiopuaa (nmpodba XuncbOepra). Peaknum aMuHOB C
azoTuctoil  kuciaoTtoi. OcCOOEHHOCTH  peaklui  3JIeKTPO(UIBHOTO  3aMELIEHHUs B
apoMaTHUYECKUX aMHUHax (HUTPOBaHHUE, TaJIor€HUpOBaHUE, Cyab(hupoBaHue, GOPMIINPOBAHUE).
[ToHsiTHE O 3aILIMTHBIX IPYINIAaX aMUHOB: alleTUJIbHAS 3alUTa, 3alllMTa IPOU3BOAHBIMHU YrOJILHOM
kucnotel (Boc- m Fmoc-) — ycraHOBKa 3alliuThl, YCTOMYUBOCTH BO BpeMsl CHHTE3a U CIOCOOBI
yaajieHus. AIWIMPOBaHUE aMUHOB 1O O€H30JIbHOMY KOJblly. OKHCIEHHE aMMHOB. N-OKCH/JIBI
aMuHOB, pacuieruienne N-okcuaoB 1o Koyny. [IpuMeHeHne B IIPOMBIIUIEHHOM OPraHMYECKOM
CUHTe3€. AMUHBI B OHOJIOTHH.

7.3 A30- 1 AMa30COEAMHEHMS.

[lonyuenue nAMA30COEMHEHUA peakuued AUa30TUPOBAHMS: YCIOBUS IPOBEICHUS
peakuMu M MEXaHWU3M, NpHUpOJa HUTPO3UPYIOLIEro peareHra; pa3ivuus B YCTOWYHMBOCTHU
HACBIIIEHHBIX U apOMAaTUYECKUX JHa3zocoequHeHni. Pusndeckue cBoiicTBa. [IpocTpancTBEHHOE
U DJIEKTPOHHOE CTPOCHHE apOMATUYECKUX IUA30COEAMHEHUN B 3aBUcHMOCTH OT pH cpensl,
TayTOMEpHBIE IPEBpAIllCHUs. XUMHYECKHE CBOMCTBA. Peakuuu, mpoTeKaromume C BBIICIEHUEM
a30Ta: 3aMElIeHNEe JHUa30HUEBOM TPYIIbl HA THAPOKCU-, AIKOKCUTpynny, ¢pTop, Hoxa. Peakiuu
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paZvKaIbHOIO 3aMEIICHUs Ma30T Pyl Ha XJI0p, OpOM, LIMAHOTPYIILY, HUTPOTPYIIY, BOJIOPO,
Peakuuu, mnportekaromue Oe3 BBIJEIEHUS a30Ta: BOCCTAHOBIIEHHE JI0 apWITHIPA3UHOB.
A3zocoueranue. A30- U JUa30COCTABJISIONINE, YCIOBHS COYETAaHUS C aMMHAMU U (eHOoIaMu.
[Tonydenne W NOpUMEHEHUE a30COCAUHEHUM, a3oKpacuTenu. JluasomeraH, MOJYYECHHE U
peaklMy ¢ KUCIOTaMU U KETOHAMHU.

7.4 I'eTepOoMKINYECKHE COCTUHEHUS.

Knaccudukanus. I'ereporukinuyueckue apomatudeckue coenuHenus. OcoOeHHOCTH
MOJIEKYJISIPHON CTPYKTYphl. IISTHUNIEHHBIE IE€TEPOLMKINYECKUE COEAMHEHUs: (QypaH, MUPPOIL,
tnoder. Homenknarypa. Crioco6sr nosrydaenusi. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE.
ApomatuyHocTh. OCOOEGHHOCTH peakuuii AMeKTpoPrIbHOTO 3aMenieHus. AnuaopoOHOCTS.
[Ipumenenre MOIUPUIIMPOBAHHBIX AIEKTPOPUIBHBIX peareHToB. PeakmoHHasi cnocoOHOCTh U
opuenTanus. OpoOurtanbHbelii koHTposb. NH- KucnotHocts nuppona. Baxselmme peakuuu
nuppoJiat-aHuoHa. [TuppoabHBIA LUK - CTPYKTYPHBIN (PparMeHT NPUPOJHBIX U OHOJIOTHYECKU
aKkTUBHbIX coenuHeHuil. lllecTuwieHHple W MONUSANEPHbIE TE€TEPOLUKINYECKHE COEIUHEHUS:
NUPUANH, XUHOJIMH, akpuiuH. [lupuauH. ONEKTPOHHOE CTpPOEHHE U apOMAaTHYHOCTD.
OCHOBHOCTb M HYKJIEO(MUIBHOCTh. Peakiuu 31eKTpouiIbHOro U HyKJI€O(UILHOTO 3aMeleHUs:
peakIMoHHasi CHNOCOOHOCT, W opueHTamms. [lupuauH-N-OoKCHA, €ro CTpoeHue, CIoCOObI
MOJIyY€HUsI M XHMMHUYECKuH cBoiicTBa. Tayromepus 2- u 4-rUAPOKCH U aMUHOIMPUIMHOB.
CoenvHEeHHs C HECKOJIbKMMHU TeTepoaTOMaMU B LHUKIIE: JAMa30Jbl, OKCa30Jbl, TUA3UHBI U
TpuasuHpl. OO1Ias XapakTepucTUKa XMMHUYECKUX CBOWCTB. ['eTepolukiInyecKkue COeAUHEHUS B
OuoJIOTHH.

Pazoen 8. Dnemenmor buoopeanuueckoi xumuu.

Amunokucnotel. Knaccugukanus. 3aMeHUMBIE W HE3aMEHUMBIE (-AMHHOKHUCIIOTHI.
Homenknarypa. CriocoObl mMmosiydyeHus: O-aMHUHOKapOOHOBBIX KUCIOT U [3-aMHHOKapOOHOBBIX
kuciot (peakmusi PommoHOBa). DHAHTHOCENEKTUBHBIA CHHTE3 aMUHOKHUCIOT. XUMHUYECKHE
cBoiicTBa. KHCIIOTHO-OCHOBHBIE CBOWCTBA, IIBUTTEP-HOH, M303JIEKTpUYECKas Touka. Peakuuu
aMUHOTPYIIIBI U peakiuu KapOOKCUIIbHOM rpymiibl, 0COOEHHOCTH UX peanu3anuu. OTHOIIEHHE K
HarpeBaHUIO PA3JIMYHBIX AaMUHOKHUCIOT. 3allUTHbIE TPYNIbl aMUHOKHCIOT. llenmTupsl
Homenknarypa. DnekTpoHHOE U NpocTpaHCTBeHHOE cTpoeHue. [lentuanbiii cunres. CrpaTerus
WCIOJIb30BaHUS 3alUTHBIX Trpynn B nentugHoM cuHre3e (Boc- um  Fmoc-crparerum).
Konpencupytomue pearentsl. [lenTuaHbplii CUHTE3 Ha MOJUMEPHOM MNOMIOXKKE. THIIBI
MOJIMMEPHBIX MaTpul, cMmoia Mbpdppudunna. Peanuszanus nporecca W €ro aBTOMAaTHU3ALMSL.
Omnpenenenve MNepBUYHOM CTPYKTyphl mnohunentunoB. Omnpenenenue N- u  C-KOHIEBBIX
aMUHOKHCIIOT. Meton Onmana. bpommmanoBbeiii Meron. DepMeHTATHBHOE pacCHICIUICHHE.
CekBeHHpPOBaHUE TIOJTUMETITHUIOB.

VYrneBoasl. Knaccudukanusa yriaeBogoB. Monocaxapuabl. OcobeHHOCTH cTpoeHust. D-
VYrneBoapl. CriocoObl m300pakeHuss MOJIEKYJ MOHocaxapuaoB: dopmynsl Oumiepa, ToseHca,
Xeoypca u ap. KoHdopMannoHHBI aHAIW3 MOHOCAXapuUIIOB. ONHUMEPHL. AHOMEpHI.
Myraporanusa.  XuMH4YecKHe  CBOMCTBA. Peakumm 1O  TMAPOKCWIBHBIM  IpynIam:
[NIMKO3WIMPOBAHUE, AalWJIMPOBaHUE, AJIKWIMpOoBaHUE. Peaknuum 1o KapOOHWIBHOM TpyIIe:
OKHCJICHHE M BOCCTaHOBJEHHME. BoccTaHaBiIuBaloIIe W HEBOCCTaHABJIMBAIOIIME caxapa.
Enonmuzauusa. Onumepusauus. Peaknus ¢ denuwarugpasuHoM. CuHTE3 U Jerpajanus
MoHocaxapuaoB: cuate3 Kummanu-®Oumepa u nerpaganus no Pyddy. derpananus mo Bosro.

Pazoen 9. Jlabopamopmwiii npaxmuxym.

besonacHble npuemsl U IpaBuiia paboThl B JIaDOPAaTOPUN OPraHUYECKON XUMUMU.

Xpomarorpadpusi. Buasl xpomarorpaduu. Ilpumenenne TCX st uaeHTUGUKALUN
OpraHMYECKUX COETUHEHHUHN. AJICOPOEHTHI U AMI0eHTHI, ucnoibzyemble B TCX. Beibop amroeHTa.
Oobnapyxenue Bemiects. KoadduuueHT yaepxuBaHusl.

OO6mme meToapl paboThI B TabopaTopuu opranudeckoi xumuu. [locyna, Hanbomnee gacto
npumensiemas B laboparopun. Harpesanue. Oxnaxaenue. [lepememmBanue.

Metoapl O4YMCTKM TBEpAbIX BemiecTB. Bosronka (cyOnmumanus). Ilepeocaxnenue.
[Tepexpucrammzanus. OnpeaeneHne TeMreparypsl IuiaBieHus. Meros "cmermanHoi mpoOsr”,
JeTpeccusi TeMIepaTyphl MIaBICHHUS.
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Metonpl ounctku *uakux BemecTB. [Ipocras u ¢pakunonnas neperonka. Ileperonka
pu aTMOC(HEPHOM U IOHM)KEHHOM J1aBJICHUU.

MeToibl BbIAETIEHUS OPraHUYECKHX BEIIECTB U3 PEAKIHOHHOM cMecu. DKCTpaKIMsL.
[leperonka ¢ BoassHbIM mapoM. OTrOHKa pacTBOPUTEIIS.

MeTo1pl crieKTpanbHON UACHTU(UKALIMY OPTaHUYECKUX COEUHEHHM.

CuHTe3bl opraHnndeckux BeuecTB. O01IKe npaBuia MOArOTOBKY U MPOBEIEHUS CUHTE3A.
3ajaya W CYIIHOCTh 3KclepuMeHTa. Teopernueckue OCHOBBI Ipoiiecca. Bwibop ycinoBuid
peakuuu. Pacder cunTe3a. Texnmka Oe3omacHocTH. [Ipubop mns mpoBeneHHs CHHTE3a.
[IpoBenenue omnbiTa. KoHTpoab 3a X010M peakuuu. Beiaenenue, ouncTka v aHamu3 MpoayKTa.

4. O0bEM YueOHOH TUCHUIIJIMHBI

Beero CemecTtp
Bun yuebnoit paboTsl 3 4 5
3E |Akag.u. | 3E |Akag.u. | 3E |Akax. 4. | 3E |Axan. u.
oI 15 | 540 6 | 216 | 6 | 216 | 3 108
JTMCIUTUIAHBI
Konraxruas padora - 622 | 224 |222| 80 |222| 8 |178| o4
ayIMTOPHbIE 3aHATHSA:
Jlexmm 2.67 96 1.33 48 1.33 48 - -
[Tpaxtnueckue 3anstus (113) | 1.78 64 0.89 32 0.89 32 - -
Jlaboparopusie paboThI 1.78 64 - - - - 1.78 64
CamocrosiTesibHas pabora | 6.78 244 2.78 100 | 2.78 | 100 1.22 44
KonTakTHas 0.2 i i 0.2
caMOCTOsITeIbHas paboTa 6.78 578 578 122
CamMocTosATenbHOE N3YUYCHHE 243.8 100 100 3.8
pa3aenoB TUCIUTUIHHBI
JK3aMeH 2 72 1 36 1 36 - -
KonrtaktHas  pabora  — 0.8 0.4 0.4 i
IIPOMEKYTOYHAS aTTECTALUS 2 1 1 -
[TonroToBka K 3K3aMeHy 71,2 35,6 35,6 -
Bua konTpoas: JK3aMeH JK3aMeH 3auer
Cemectp
Bun yuebnoit paboTsl Beero 3 4 5
3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u. | 3E |Actp. u.
oI 15 | 405 6 | 162 | 6 | 162 | 3 81
JTMCIUTUIAHBI
Konrakrias pabora - 622 | 168 [222| 60 |222| 60 | 1.78 | 48
ayIMTOPHbIE 3aHATHSA:
Jlexmm 2.67 72 1.33 36 1.33 36 - -
[Tpaktnueckue 3austus (113) | 1.78 48 0.89 24 0.89 24 - -
Jlaboparopasie paboOThI 1.78 48 - - - - 1.78 48
CamocrosiTesbHas pabora | 6.78 150 2.78 75 2.78 75 1.22 33
?a?\/ll{:?:gfl{{”?:ﬂbHaﬂ pabora 0,15 i i 0.15
6.78 2.78 2.78 1.22
CamocTosATenbHOE N3YUYCHHE 149,85 75 75 32.85
pa3aenoB TUCIUTUTHHBI
JK3aMeH 2 54 1 27 1 27 - -
KonrtaktHas  pabora  — 0.6 0.3 0.3 i
IIPOMEKYTOYHAS ATTECTALUS 2 1 1 -
[ToaroToBka K 3K3aMeHY 53,4 26,7 26,7 -
Bua konTpoas: JK3aMeH JK3aMeH 3aver
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
"®duzuueckas xumus'" (61.0.13)

1. Heap AUCHMIUIMHBI — PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM
XHUMHYECKOTO IpoIlecca, MoKa3aTh OOJACTH MPHIOKEHHUS ITHUX 3aKOHOB M HAYYHTh CTYACHTA
IPaMOTHO MPHUMCHSTh MX MPU PEHICHUH KOHKPETHBIX TCOPETHUYSCKUX M MPAKTUYCCKHX 3ajad,
MOHATH OCHOBHBIC KHHETUYCCKUE 3aKOHOMEPHOCTH TPOTEKAHUS XMMHUYECKHX MTPOIIECCOB H POJIb
KaTalIn3a ISl XUMUYECKOH TEXHOJIOTHH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSAMU W WHauKatopamu ux goctmwkenus: OINK-1.7,
OIIK-1.16, OIIK-1.24, OIIK-1.25.

Buame:

- OCHOBHBIC 3aKOHBI (PM3NYCCKOW XWMHH, B3aUMOCBS3h (DM3MUCCKUX W XUMHUUYCCKUX
XapaKTEePUCTHK TPOIIECCa;

- TIyTH ONPEICIICHUS BaXHCUIINX XapaKTePUCTHK XUMHUYCCKOTO  PaBHOBECHS
(KOHCTAHTHI PaBHOBECHS, PABHOBECHOTO BBIXOJA MPOJYKTA, CTEICHU MPEBPAIICHUS HCXOJIHBIX
BEIIECTB) M BIUSHUS PA3INIHBIX PAKTOPOB HA CMEIICHHE XUMUIECKOTO PAaBHOBECHS;

- TEepPMOJIWHAMHYECKOE OIMCAaHUE CBOKMCTB HJCAIBHBIX M HEWICAIBHBIX PaCTBOPOB,
TOIX0JIbI K HAXOXK/ICHUIO TapIUaIbHBIX MOJISPHBIX BEJIMYNH KOMIIOHCHTOB PacTBOPA.

- TCOPHIO TATbBAHUYECKUX SBJIICHU;

- TEOpPWUU KHHETHKH, ITyTH TEOPETUICCKOTO pacueTa CKOPOCTSH XUMUYCCKUX PEaKIIUi U
OTPaHWYCHUS B IPUMEHUMOCTH PACUCTHBIX METOIOB;

- OCHOBHBIE YEpPThl TOMOTCHHOTO M TE€TEPOTCHHOTO KaTajau3a, MPUYUHBI YCKOPCHHS
XHUMHYECKOTO TpoIecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemy:

- IPUMEHSTh TEOPETUYECKHE 3HAHUS M IKCHEPHUMEHTAIbHBIE METOJbl HCCIIEOBaHUS
(bu3nyecKoi XMMHUHU IPU PelIeHUuH NPoPeCcCUOHATIbHbBIX 3a/1a4;

- IpelCKa3blBaTb M HAXOJUTh ONTHMAJbHBIE YCIOBUS IPOBEIACHHUS XUMUYECKOTO
IpoLecca C LEJbI0 MOJIy4eHUSI MaKCUMaIbHO BO3MOYKHOTO BBIX0/1a MHTEPECYIOIIEr0 MPOJIYKTa;

- IPUMEHSTh TEOPETUYECKHE 3HAHUS U DKCIEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUS
¢u3nyecko XWMHUU JUId pElIeHHs BOIPOCOB, BO3HUKAIOUIUX IPU H3YyYEHUH KHUHETUKU
XUMHUYECKUX PEAKLUH;

- IpPOBOJUTH aHAJIU3 U KPUTUYECKU OLIEHHWBATh IOJYYE€HHBIE 3KCIIEPUMEHTAIbHbBIE
JaHHbIE, 000011aTh U Jies1laTh 000CHOBAHHBIE BBHIBOJIBI HA 0a3€ MPOBEAEHHBIX OIBITOB.

Braoemy:

- KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJOB (U3NYECKON XUMHH U1
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

- HaBbIKAMU  ONPEIENICHHUS  COCTOSHUS ~ paBHOBECHS U CaMOIIPOU3BOJILHOTO
HaIpaBJIEHUS XUMHUYECKOT0 IpoIecca;

- 3HAHMSMH OCHOBHBIX 3aKOHOB (PHU3MYECKOM XUMHUMU Uil  COJIEp’KaTeIbHON
UHTEpIIpEeTalli TEPMOIMHAMUYECKUX PacUETOB;

- METOJaMU  ONIpEIENICHHUs TMOopsiika M CKOPOCTH  pPEaKLUMH, YCTaHOBJICHUS
JUMHTHPYIOIIEH CTaIMM U MEXaHU3Ma U3Yy4aeMON XUMHUYECKOW PEaKIH;

- HaBbIKAMU COCTAaBJICHHs TaJbBaHUYECKHUX OJJIEMEHTOB /s IeJied OmpeleneHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOU peaKluu;

- 3HAHMUSMHM OCHOBHBIX 3aKOHOB XUMHUYECKOW KHHETUKH, BIMUSHHUS PA3IUYHBIX
(dbakTopoB (TEemMIepaTypsl, JaBJICHUS, KaTaln3aTopa) Ha CKOPOCTh XUMUYECKON PEaKIUU.
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3. KpaTkoe coaepskaHue JMCUUIITHHbBI
5 Cemectp
Paszpen 1. Xumuyeckass TepMOAMHAMHUKA
1.1. IlepBbIil 3aKOH TEPMOAVMHAMUKH

TepMmoauHaAMHUECKUE CUCTEMBI U TEPMOJMHAMUYECKHE IMapaMeTpbl. DKCTEHCUBHBIE U
MHTEHCHUBHBIE CBOMCTBAa CHCTEMBL. TepMmoamHamuyeckuil mpouecc. @YHKIMU COCTOSHUSA U
¢byHKIMM mpoliecca. BHyTpeHHss 3Heprusi U 3HTanblMs, UX cBoicTBa. Termaora U paboTa Kak
dbopmel mepenaun 3Hepruu. Pabora pacmmpenus raza u mnosiesHas padora. DopmyIUpOBKH
[IEpBOro Hayana TepMOJUHAMUKU. B3anMOCBS3b TEIIOTHI, pabOThl U U3MEHEHHUS BHYTPEHHEU
SHEPruu B U30XOPHOM, U300apHOM M HM30TEPMHMUYECKOM Iporieccax. TernnoéMKocTh BellecTBa —
M30XOpHas WM u300apHasi, MOJSpHas, yjAeldbHas. TemnoéMKOCTh UACaIbHBIX TIa30B,
B3aUMOCBS3b MOJISIpHBIX TerioémkocTel Cp m Cy uieanbHOro rasza. TemioéMKOCTh TBEPIBIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOW H300apHON TETUIOEMKOCTH BEIECTBA OT
TEeMIIEpaTypbl, IMIUPUUECKUE YpaBHEHUsI (CTENEHHBIE PSAAbl), UX MPUMEHUMOCTb. 3aKOH KyOOB
Hebas, mpaBuiio romonra u Iltu. Cpenusas nzobapHas TEIIOEMKOCTh BEIIECTBA B MHTEPBAJIEC
TeMiieparyp. TemIieparypHasi 3aBUCUMOCTb IpupanieHus suransnuu Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUM € Y4€TOM (ha30BbIX MepexoJoB. TemaoBod 3((eKT XUMUYECKOro
npouecca. OcHOBHOe cTaHAapTHOe cocTosHue. CraHAapTHbIE SHTAJIbIMM OOpa30BaHUS H
cropanusi BemiecTB. I[IpumeHenue 3akoHa I'ecca ans BbBIUMCIEHMS TEIUIOBBIX 3 (HEKTOB
XUMHUYECKUX U (PU3MKO-XMMHUYECKHUX IpoueccoB. CBsA3b TEIUIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe U TpU TOCTOSTHHOM JIaBJIEHUMU. 3aBUCHUMOCTb TEIJIOBOro 3¢¢eKra peakuuu OoT
Temreparypbl. BbiBon u ananu3 ypaBHeHuss Kupxroga B auddepeHunanbHoil ¢dopme.
Wurerpuposanue ypaBHeHnus Kupxroda.

1.2. BTopoii 3aKOH TepMOJUHAMUKHU.

CaMonpou3BOJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM  HeoOpaTHMBIE,
paBHOBeCHbIE (KBa3MCTaTUYECKUE) U HEpaBHOBECHBIE Ipolecchl. PaboTra paBHOBECHOTO U
HEPaBHOBECHOTO MpoleccoB. POpMyIUPOBKM BTOPOro Hayaia TEPMOJUHAMHUKUA. DHTPOIUS Kak
KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHS B M30JIMPOBAHHBIX
cUCTeMax. 3aBUCUMOCTb S3HTPOIMHU BEIIECTBA OT IApaMeTPOB COCTOSIHUS (TeMIepaTypsl,
naBieHus, oobeMa). PacueT M3MEHEHHUs SHTPONMU B Pa3IMUHBIX MpoLEccaxX, CBA3AHHBIX C
M3MEHEHHEM COCTOSIHUS MJICANIbHOTO Ta3a, a TaKKe YHCTBIX TBEPIBIX WM JKUIKHUX BELIECTB.
W3meHneHue >HTpoNMM B IMPOLIECCE CMELIEHUS HUIealIbHbIX Ta3oB. 3MeHeHue sHTponuu npu
¢da3zoBbix mnepexonax. TermoBas Teopema Hepucra, nocrynar Ilnanka (Tperbe Havano
TepMoauHamMukn). CraTUcTHYecKas MHTEpHpeTanuss BTOPOro Hayajla TEepMOJIMHAMMKH,
ypaBHeHue boisbrmana-Ilnanka. Beraucnenne aOcoiioTHON SHTpONMM BemiecTBa. Pacyer
M3MEHEHHUsI SHTPONMH B XUMUYECKUX PEAKUMSIX MPU Pa3InYHBIX TeMiieparypax. O0bequHEeHHOe
ypaBHenue | u Il 3akoHOB TepmoauHamuku. DHeprust ['enpmronsia um sHeprus I'mbbca kak
KpUTEpUHU  HANpPaBIECHHOCTU  TMPOLIECCOB M  paBHOBECHS B  3aKpbITBIX  CHCTEMaXx.
XapakTtepuctuueckue (GpyHKUUU. 3aBUCUMOCTh 3Hepruu ['enbmronbia u sHeprun ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMIiepaTypHas 3aBUCHUMOCTb 3Hepruu ['mb0ca BemiectBa ¢ yuyérom
¢dazoBbix nepexonoB. Pox ¢daszoBoro mnepexona (mepBblid, BTOpoi). YpaBHenus ['10O6ca-
I'enpMmronbia. Pacuer namMenenuii cranaapTHbix sHepruil ['ud60ca u ['enpMrosbia B XMuMHUYECKUX
peaxkuusx Mpu pa3InyHbIX TEMIIepaTypax.

CucreMbl TNEPEMEHHOTO COCTaBa. XUMHUYECKHI MOTEHLIHAd KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOT0 NMOTEHLHMANA OT JaBJICHUS U TeMIIepaTypbl. Y CIOBHUS paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIEcca B CUCTEMaX IEPEMEHHOT0 COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XUMHYECKOM pPEaKIHUH, CTENEHb MPEBPAICHUs, XUMHUYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuUMUYecKoW peakuuu (u3orepmbl Baut-I'odda).
XUMHYECKOE CpOJCTBO. AHalM3 YpaBHEHHMsS] HM30TEPMbl JJIsi ONPEICIICHUs HaIlpaBJICHUS
CaMOIIPOM3BOJIBHOTO  MPOTEKaHWSI ~ XMMHYECKOM  peakuud OT  JIAHHOTO  HCXOJHOIO
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(HEpaBHOBECHOTO) COCTOSHUA. TepMoAMHAMHUYECKass KOHCTAHTa XHMHUYECKOTO pPaBHOBECUS U
SMIUPUYECKUE KOHCTaHThl xuMHuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u ans
peakuuu B HJIEaIbHOM Tra3oBoM cMmecu. KOHCTaHTBI paBHOBECHS [UIsI TOMOTEHHBIX U
IeTepOreHHbIX pPEaKlMi, UACATbHBIX M HEUJCAbHBIX PEAKIIMOHHBIX CHCTEM (HA MPUMEPAX).
CMmenieHne XMMHUYECKOTO paBHOBecusl MpH u3MeHeHuu obmiero nasieHus (T = const) u npu
no6aBiieHnH B cucteMy nHeptHoro ra3a (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTAaHTY XUMHUYECKOTO paBHOBECHS, YypaBHEHUS U300apbl U
M30X0pbl XMMUYECKON peakuuu. BeIBoJI, aHAUM3 U MHTErPUPOBAHHME Ha3BaHHBIX YpaBHEHHUM Ha
npuMepe ypaBHeHHUs n300apbl. PacueT cpeHero u HCTUHHOTO TEIUIOBOTO APQeKTa XUMUUYECKUX
peakuui M3 3aBHCUMOCTH TEPMOJMHAMUYECKOM KOHCTAHThI PAaBHOBECUS OT TEMIEPATYpH.
Pacyer KOHCTaHT paBHOBECUS XMMHUYECKMX pEaKUUi W3 CTaHAAPTHBIX TEPMOJMHAMUYECKUX
¢GyHKIMH BemiecTB. BbruncieHne KOHCTaHT PaBHOBECHS! XUMUYECKUX PEAKIUI 110 CIIPAaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECUSI peakuil 00pa30BaHUs COEIMHEHUHN U3 IPOCTHIX BEILECTB.

Paspnen 2. ®a3oBble paBHOBeCHS B OJHOKOMIIOHEHTHBIX CHCTEMAaX
2.1. ®a3oBble nIepexosl U (pazoBas quarpaMma COCTOSHUS [T OJTHOKOMITOHEHTHBIX CHUCTEM
da3a, KOMIIOHEHT, 4uciIo cTeneHed cBoOoawl. IlpaBmwiio ¢a3z ['mb6ca. [Ipumenenue
npaBuwia (a3 ['mbOca mis ananm3a (pa3oBbIX pPAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMax.
Jluarpamma COCTOSIHUSI OJHOKOMIIOHEHTHON CHUCTeMBbI, €€ (a3oBble MOJS, JUHUM U TPONHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHO(pa3HOe, AByX(a3zHOoe U Tpexda3zHOE PABHOBECHSI.
Hacepimennsiil map, remnepaTypHasi 3aBUCHMOCTb JIaBJIEHUSI HachlllleHHOTo mapa. Kputuueckas
TOYKAa, KPUTHUYECKOE COCTOSHHE BEIIECTBA, €ro OCOOEHHOCTH. BbIBOJ M aHaln3 ypaBHEHUS
Knaneiipona. 3aBucumMocTb TeMIepaTyphbl IUIaBJIEHUS OT BHEIIHErO JABJICHUS, HHTETPUPOBAHUE
ypaBHeHus Kianeilipona uis paBHOBecus TBEPAOE TEJIO - JKUJIKOCTh. PaBHOBecusi ¢ razoBoil
¢dazoit, ypaBHenue Kuaneiipona-Knaysuyca, BBIBOJ W MHTEIpUpPOBAHUE YpaBHEHUS IS
ONMCAHUS JIMHUM HCHapeHus W cyOnuMmanuu, HCrojib3yeMble paomnymieHus. OnpeneneHue
KOOPAMHAT TPOMHOU TOYKHU.
2.2. Onpenenenue TepMoAHaMU4YecKuX GyHKIuUM mpouecca Gpa3oBoro nepexoaa
[Ipumenenne  ypaBHenus  Knanmeiipona-Knaysmyca  uisi  pacdera  M3MEHEHUs
TEPMOAMHAMHUYECKUX (GYHKIUH 1pu  (a3oBBIX MpeBpameHusX. B3anMocBsS3b SHTANBIWI
IJIaBJICHUS, UCIIAPEHUS U BO3TOHKH B TPOMHOM TOUKe. DMIMpUUecKoe rnpaBuiio TpyToHa.

Paspnen 3. TepmoanHamMuyeckasi TeOpUsi pacTBOPOB
3.1. OcHOBBI TEpMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUYHHbI

Knaccugukanuu pactBopos. [lapiuanbHbie MOJsipHbIE BETUYMHBI. YpaBHEeHUs | 'nb0ca-
Jiorema (BbIBOJ M aHanu3). MeToapl onpeneiaeHus NapluuaibHbIX MOJISPHBIX BEIHYMH (METOJ
KacaTelbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE NapLUUaIbHbIE MOJSPHbIE BEIHMUUHBI
(mapuuanbHble MOJIsipHbIEe QYHKIMU cMelleHus ). TepMmoauHaMuyeckue QyHKIIMM CMEIEHUsI.
3.2. TepMOIMHaMHYECKOE ONMCAHNE UJICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WNneanpHbie  (COBEpIIEHHBIE) PACTBOpPH. XUMHUYECKHH IMOTEHIMAT KOMIIOHEHTa
UJealIbHOTO pacTBopa. TepMoAuHaMHuYecKUe (YHKIIMH CMELICHUs UIl UAEaJbHBIX PacTBOPOB.
PaBHOoBecue "waeanbHbI pacTBOp-map", 3akoH Payns, rpaduueckas wHTEpHpeTamus 3aKoHa
Paynsa. IlpenenbHo pa3z0aBieHHbIE pacTBOPbI, 3aKOH [eHpu. VYpaBHEHHE XHUMHYECKOIO
MOTEHLMaja JJisi PAcTBOPHUTENs W PACTBOPEHHOro BemiecTBa. HewujeanbHble (peasibHbIE)
PacTBOPBI, HOJIOKUTENIbHBIE U OTPULIATEIbHBIE OTKIOHEHHUS OT UICabHOCTH (OT 3aKoHa Payss).
CrangapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAsl U HECUMMETPUYHAs! CUCTEMBbI
cpaBHeHHUs. PacueT akTUBHOCTEN M palMOHAIBbHBIX KOA(P(GUIUEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (GYHKUUM CMEIIEHUS ISl HEWJeallbHbIX PpPacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH U KO3((UIIMEHTa aKTHUBHOCTHM KOMIIOHEHTa OT TeMIepaTypbl H
JIABJICHHUS.
3.3. KomnuratuBHble CBOMCTBa pa30aBlIEHHBIX pPAaCTBOPOB HEJETYYMX BEIIECTB B JIETy4EM
pacTtBopuTelie
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KomnuratuBHble cBoiicTBa pa30aBi€HHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETY4YHMX
pacTBopuUTENX (MMOHMKEHHUE JAaBJICHMSI HACBHIILIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CPaBHEHHMIO C YHCTBIM pAcTBOPUTEJIEM, IOBBbIIIEHWE TEMIIEpaTypbl Hayajla KUIEHUS U
MOHIKEHUE TeMIlepaTypbl Hadaja OTBEPAEBAHUSA pPAacTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0ymnockonuyeckass M KpPUOCKONMYECKass KOHCTAaHThl pacTBopuTess. BbIBoA ypaBHEHUS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIEpaTypbl Hayajla OTBEpJEBAaHUS C KOHLEHTpalueld pacTBOpa.
Ocmoc, ocMOTHYECKOE J1aBieHHe, 00paTHbIi ocMoc. Vcnosib30BaHWe KOJIIMTaTUBHBIX CBOWMCTB
Ui ONPENENIEHUsT MOJIIPHOW Macchl, CTENEHH JUCCOIMAlMU WIM CTENeHH accolUaluu
PacTBOPEHHOTO BEILIECTBA.

Paznen 4. @a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
4.1. PaBHOoBecHe ")KHUJIKUI paCTBOP - HACBILIEHHBIN Nap" B ABYXKOMIIOHEHTHBIX CUCTEMAX.

Huarpammbl  "nmaBieHue-cocTaB", 'Temmeparypa-coctaB", ''cocTaB  mapa-cocTaB
KHUIKOCTH" JUIS WACATBHBIX W HEWJCalbHBIX pacTBOpoB. llpumeHenume mpaBmia (a3 K
UCCIIEIOBAaHUIO0 auarpaMM. 3akoHbl ['n06ca-KoHnoBanoBa. AzeoTpomnus, TepMOJWHAMUYECKOE
ycioBue TOYKM aszeorpona. IlpaBuiio pblyara. ®OU3MKO-XUMHUYECKUE OCHOBBI Ppa3J/IElCHUS
KHUJIKAX CMECe METOIaMH MEPETOHKU M PEKTH(PHUKALINH.

4.2. PaBHOBecHe ")KHJIKOCTb-TBEPJIOE" B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmudeckuil aHalu3, KPUBBIE OXJIAXKACHUS, MOCTPOCHHE AMArpaMMbl TUIABKOCTH TIO
KPUBBIM OXJaXJIeHus. CHCTEeMBl C OrpaHUYEHHOW M HEOTPAaHMYEHHOW pPacTBOPHMOCTHIO
KOMIIOHEHTOB B TBEPIOM cCOCTOSHUH. M3omopdu3m. Tumbl TBEpAbIX pacTBOpoB. JluarpaMmer
TUTABKOCTH W30MOP(HO KPUCTAJUIM3YIOIIUXCSA BEIIECTB. JlMarpaMMbl IIJIaBKOCTH CHUCTEM C
OTPaHUYECHHOW PACTBOPUMOCTBIO B TBEPJOM COCTOSHHH. DBTEKTUYECKOE W TMEPUTEKTHUECKOE
paBHOBecus. OrpeneneHre cocTaBa 3BTEKTHMUYECKON >KUIKOCTH MOCTPOCHUEM TpPEYroJibHUKA
Tammana. [Ipumenenue npasuia a3 ['m60ca k uccienoBaHuio (Ga3oBbIX PABHOBECHI.

6 cemecTp

Paspnen S. PacTBOpHBI 3/1€KTPOJIMTOB
5.1 PacTBOpBI JIEKTPOJIMTOB B CTATUYECKUX YCIOBHUAX

TepmoanHaMUYECKOE OINKMCAHUE CBOWMCTB PACTBOPOB AIIEKTPOJUTOB. AKTUBHOCTH H
KO3 (ULMEHThl aKTUBHOCTH DJJIEKTPOJIMTa M HOHOB B DPACTBOpE, CpEJHHE HOHHbIE
K03 duLMeHThl aKTUBHOCTHU. CBA3b AKTUBHOCTHU AJIEKTPOJIUTA CO CPETHEN HOHHOM aKTUBHOCTBIO
1 KOHIEHTparuen snektposmrta. HonHas cuia pactBopa. [IpaBmiio monHOW cuiibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPHUM  CHIIBHBIX  3JIeKTpoJuToB  JleOas- Xtokkes.
[Ipenenbusiii 3akoH [lebas-XioKkens, BTOPOE W TPEThe NPUONIKEHHS] TeOpHH, Tpaduueckoe
MIPEACTABICHUE ITUX 3aBUCHMOCTEN.
5.2 PacTBOpBI SJIEKTPOJIMTOB B TMHAMUYECKUX YCIOBUSIX

[IpoBoanuky snexrpudeckoro Toka I u Il pona, moHHAsA M 3IIEKTPOHHASA MPOBOJAUMOCTb.
VYnaenpHas, MOJSpHas U SKBUBAJEHTHAs AJIEKTPUYECKHE MPOBOJUMOCTH, B3aUMOCBSI3b MEXIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOHN 3JEKTPUYECKON MPOBOAMMOCTEN OT KOHIIEHTpAIUH,
TeMIlepaTypbl U HpHUpoabl pacTBopuTensa. CKOPOCTh U HOJBHXKHOCTH (a0COJIFOTHAs CKOPOCTb
JBIDKEHUS) MOHOB. 3aKOH HE3aBHCHUMOTO JBWIKEHUs MOHOB (3akoH Kombpaymia). [Ipenenbubie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. OCTaeTHbII MeXaHHW3M IepeHoca 3JIEKTPUYECTBa
MOHAMH TUJIPOKCOHUS U rujpokcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CHJIbHBIX JIEKTPOJIUTOB, YpaBHEHHE KOpHs KBajpaTHoro (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB JUIsl OOBSCHEHUS 3JIEKTPO(OPETUYECKOTO U PEIAKCALIMOHHOTO
3G(dEKTOB CHUKEHUS 3JIEKTPONPOBOAHOCTH. BiusHue mnoneil BHICOKOW HANpsHKEHHOCTH U
BBICOKOM 4YacCTOTBl IIEPEMEHHOIO TOKa Ha 3JEKTPOIPOBOJHOCTh PacCTBOPOB. MeToanku
U3MEPEHUS EKTPONPOBOAHOCTH. KOHIYKTOMETPHUUECKOE ONPEIEICHUE CTEIIEHN U KOHCTAHTBI
JUCCOLMalMu  c1a0bIX 3JIEKTPOJIMTOB, TEIUIOTHI, AHTponuu M sHepruu [ubOca mnpouecca
JUCCOLMALINN, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COEIUHEHNM.
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Paznen 6. DiiekTpoxumMuyeckue cucTeMbl (Lenm)
6.1 DJ1C u snexkTpoAHBIC TTOTECHITUAITBI

DNeKTpOoXUMHUECKHUe cUcTeMbl (1enu). BosHHKHOBeHUE ckauka MOTEHLIMajla Ha TPaHMIIe
paznena mpoBoaHukoB I m Il poma. JIBOWHOM SJEKTPUYECKUN CIIOW. DIEKTPOXUMHUYECKHI
MOTEHIIMAJI, rabBaHU-MOoTeHIHad. OOpaTuMble AIEKTPO/IbI U OOpaTUMBbIE 3JIEKTPOXUMHUUYECKUE
uenu  (9JIEMEHThI). OJEeKTPOJABMIKYILAs CHJIa TalbBaHUYECKOTO AJIEMEHTA, YCJIOBHBIM
AJNIEKTPOJIHBIN TMOTEHIMAN (MOTEeHIIMal B BoaopoaHoi mkane). CBa3p DJIC rasbBaHUYECKOM
LEeNu C EKTPOAHbIMU noTeHranamu. [IpaBuio 3nakoB D/IC M 37€KTPOAHBIX MOTEHIUAIOB.
TepmonnHamudeckasl TeOpus raJbBAHUYECKUX SIBJICHUU. BpIBox u aHanu3 ypaBHeHus HepHcra,
BbIpakarolero 3aBucumMoctb JJ1C raapbBaHUYECKOrO AJIEMEHTA OT AKTUBHOCTEH KOMIIOHEHTOB
ANEKTPOHON peakiuu. YpaBHeHue ['nbOOca-I'enpMmrosbia s 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC raapBaHUYECKOTO JIEMEHTa OT TeMreparypbl. Kimaccudukaius 31eKTpoI0B:
AJIEKTPO/IbI TIEPBOTO U BTOPOTO PO, Ta30Bbl€, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE. Y paBHEHUE
Hepucra 1 noTeHnuana 31eKTpoI0B BCEX BUIOB.
6.2. 'anpBaHUYECKHUE DIIEMEHTHI

Tunel ralbBaHUYECKUX IEMEHTOB: XUMUYECKHE, KOHIIEHTPALIIOHHBIE, C IEPEHOCOM, 03
nepenoca. Iu@y3MoHHbII NOTEHIMAI, MEXaHU3M BO3HUKHOBEHMSI U METOJIbl €r0 YCTpaHEHUs
(cBemeHHs K MUHMMalbHOM BenumuuHe). Metonuka wusMmepenuss OJIC u  3yeKTpOAHBIX
MOTEHIIUAJIOB. [IpyMeHeHHEe MOTEHLMOMETPUU MJIsi ONPEIENICHUs TEepPMOJUHAMHUYECKUX
XapaKTePUCTUK XUMHUYECKMX PpEaKLMi, NPOTEKAIIIUX B TaJbBAaHUYECKOM I€MU, KOHCTaHT
XMUMHYECKOTO PABHOBECHS, AKTUBHOCTEH M KO3(PPUIMEHTOB aKTHUBHOCTU 3JEKTpoiuToB, pH
pacTBOpPOB, TPOU3BEACHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COEIMHEHUN. XHUMHUECKUE
MCTOYHUKHU TOKA.

Paszpen 7. Xumuyeckasi KHHETHKA
7.1. ®opMasibHasi KWHETHKA

TepmoauHamuueckas BO3MOXKHOCTb IIpollecca M €ro MpakThyeckas (KMHETUYecKas)
ocyiiecTBUMOCTb. [Ipenmer u 3anaun XuMuyeckoil KuHEeTUKU. OCHOBHBIE MOHATHS (hOpMaIbHON
KMHETUKH: CKOPOCTh XMMHUYECKOW peakIU, MOJIEKYISPHOCTh, YAaCTHBIM M OOLIUN MOPSAOK.
OCHOBHOH MOCTYJIAT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YpPaBHEHUE CKOPOCTH PEAKIIHH.
KoHcTanTa CKOpOCTM XMMHMYECKOM pPEakUHUH, pPasMEPHOCTb KOHCTAaHThl CKOpPOCTH. MeTobl
ompejieNieHus CKopocTell xumuueckux peakuuid. [IpocTeie (s1eMeHTapHbIE) U CIIOXKHbIE
peakuuu. KuHeTnka npoctsix U (OpMaibHO MPOCTHIX OJHOCTOPOHHUX FOMOI€HHBIX PEaKIUil.
Peakuuu nepBoro, BToporo u Tpetbero nopsaxkos. Juddepenuanbaas u uHTErpajibHas GopMbl
KMHETUYECKUX YpaBHEHUM, KMHETUYECKHE KpHUBbIE. JIMHENHOE NpPENCTaBIEHHE KHMHETHYECKUX
KPUBBIX I PEaKkUMi pa3iIMyHbIX MHOPSAKOB. Bpems mnomynpeBpamienus. Peaknuu HysneBoro
nopsiika. Meroa u30bITKa (u30Jsauuu) OcTBanbla OINpPEAEieHHs] YacTHBIX MOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. Juddepenuuanbable U UHTETpajibHbIE METOAbl ONpEesICHuUs
nopsiika peakuuu. Pasznuyue KOHLIEHTPAlMOHHOTO M BPEMEHHOro mopsakoB. CroxHbIe
peakuuu. IlpuHIUMD HE3aBUCUMOIO NPOTEKAaHUS >SJIEMEHTApHBIX peakuuid. OOpaTumble U
napajulefibHble peakuuy nepBoro mnopsnaka. JuddepeHuuanbHble ypaBHEHHUS, OINKCHIBAIOLINE
CKOPOCTH 3THX pPEaKUWW, WX HUHTerpupoBaHue. KuHeTMueckue KpHBBIE JUISI KaXKIOTO U3
pearupyromux  BeuiectB.  I[locnmenoBarenbHble  peakuumun  1-ro  mopsnka.  Cucrtema
nuddepeHunaibHbIX ypaBHEHUHN, ONMCHIBAIOUIMX KHHETUKY IIOCJIEOBATEIbHBIX pPEAKIIHM.
Kunetndeckue ypaBHEHHMS M KUHETHYECKHE KpPUBBIE I BCEX YYACTHUKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCUMaJbHOM KOHUEHTPAalMU MPOMEXKYTOYHOIO BEIIECTBA. 3aBUCUMOCTH
MAaKCUMaJbHOM KOHLEHTpPAlUM IPOMEKYTOYHOI'O BEIIECTBA OT COOTHOLICHHS KOHCTaHT
CKOPOCTEW OTHENBHBIX CTAINN MOCIEN0BATEIbHON peakuuu. [IpuHIMn IMMATHPYIOIIEN cTaguu
MOCJIEIOBATEIbHOM ~ XuMHMueckod — peakuuu.  CTanMOHapHBIH  peXUM  MPOTEKaHUs
MOCJIEIOBATENbHBIX  peakuuid. Meroa  KBa3HCTAlMOHAPHBIX  KOHIIEHTpaluil, o0nacTb
NpUMeHeHHs. BiusHue TeMrepaTypbl Ha CKOPOCTh XHUMHYECKOW peakuuu, HpUOIMKEHHOEe
npasuwio Baut-I'opda. YpaBuenue Appenunyca B quddepeHnnanbHoi 1 HHTErpajibHOM Gopme.
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OddexTrBHAs HHEPrusi aKTUBAUMU M MPEIIKCHOHEHLUHAIbHBIH MHOXUTEIb, METOJAbl HX
OTpe/IeNIEHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.
7.2. Teopuu XMUMHYECKON KUHETUKHU

Teopuss aktuBHbIX (OmHapHbiX) coynapeHuil (TAC). CkopocTh peakuuyd Kak 4YHCIIO
CTOJIKHOBEHUH aKTUBHBIX MOJIEKYI B €IMHHUIY BpeMeHU. KoHCTaHTa ckopocTu OMMOJIEKYISIpHON
peakuuu. OU3NYECKUI CMBICT MPEAIKCIIOHEHIIUATIBHOTO MHOXKUTENS U SHEPrUM aKTUBALUHU B
pamMKax TEOpHH aKTUBHBIX coylapeHuil. Crepuueckuil pakTop, HEOOXOIUMOCTh €0 BBEACHUS B
KMHETUYECKOE YpaBHEHHE peakUuu. JJOCTOMHCTBA U HEAOCTATKU TEOPUH aKTUBHBIX COYJapEHUN.
MexaHn3M MOHOMOJIEKYISIPHBIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunnemana.
HcTonkoBaHue NPUYMH H3MEHEHHUS MOpAJKa MOHOMOJEKYJISPHOW peakuud NHpU HU3MEHEHUU
JTaBJICHHUS.

Teopust mepexonHoro cocrosiuusi (akruBupoBaHHoro komiekca) (TIIC umu TAK).
OcHoBuble mnosiokenus TIIC, kuHernueckas cxema peakuuu. [oBepXHOCTh MOTEHLMAILHOU
SHEpPruM, KOOpJIMHATa peakluu, MyThb peakluuu. AKTUBUPOBAHHBIN KOMILIEKC M €ro CBOICTBA,
UCTUHHAs 3Heprus aktuBauuu. CKOpOCTh peakiuu — CKOPOCTh pacraja aKTUBHUPOBAHHOIO
KOMIUIEKCa (cxopocTh ero IIPOXOKICHUS yepes MTOTEHINAJIbHBIN Oapbep).
KBasutepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmuss M SHTPONUS AKTHUBALUH,
TPAaHCMHCCHUOHHBIM  KO3(pduiueHT. CBA3b DHTAIBIUU  aKTHUBAMM C  3PPEKTUBHOI
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEITHbIE PEAKIUN

DOTOXMMUYECKUE DPEAKIUH, MEPBUYHbIE U BTOPUYHBIE (POTOXMMHUYECKUE IPOLIECCHI.
®oroauccormanuss U (ortonus. Dotodusnueckue (I€3aKTUBALMOHHBIE) MPOLIECCH IPU
MOTJIOLEHUN H3IydeHus. 3akoHbl (oroxumuu: I'porryca-/penepa u Oiinmreiina-IlITapka.
KBanrtoBbiii Beixoj. KuHeTnka mpolieccoB, MPOUCXOAAIIUX C y4acTHEM (POTOBO30YKIECHHBIX
mosekyn. Cencubunuzaropsl, CeHcuOuIn3upoBaHHble QoTOXUMUYECKHE peakiuu. OCHOBHbIE
pasnuuus peakiuil ¢ GOTOXMMHYECKUM U TEPMUYECKUM HHULUUpOBaHUEM. DOTOXMMHUYECKHE
nporieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknui, TPOTEKAONMX IO LEMHOMY MEXaHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJMU LIEMHBIX peakiuil. MexaHu3Mbl 3apoKJIeHUsl, pa3BUTUS U
oOpbiBa uemnel. JIuHeHHBI W KBaJApaTUUHBIM OOpBHIB Iienei. 3BEHO Lenu, AjIMHa LEMNu.
HepasBeTBneHHble U pa3BeTBIEHHbIC LEMHbIE peakiuu. KuHeTnka Hepa3BETBIEHHBIX LIETTHBIX
peakuuii. Craguu pa3BETBICHHOW LENMHOM peakuuu. BeposTHOCTH 00pbhiBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BEeTBIEHHBIX IEMHBIX pEAaKUil BO BPEMEHH, CTAllMOHAPHBIA U
HECTAllMOHAPHBIA pEeXHUMbl TedeHHs] peakiuu. IIpenenpHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HiwkHMiT ¥ BepXHUN mpenensl BOCIUIAaMEHEHHsS (B3pbiBa) IIEMHOM peakiuu.
[TosmyocTpoB BOCINIAaMEHEHUA.

Pa3nes 8. Karauus

I'omoreHHbli U rereporeHHblii KaTanus. ABTokaranu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakiuil. BiusHue kaTtanm3zaropa Ha TEPMOJMHAMUYECKUE U KUHETHUECKUE
XapaKTePUCTUKU  XUMHYecKUX  peakuuid.  CeleKTUBHOCTb  JEWCTBUS  KaTalu3aropa.
Karanutuueckas aKTUBHOCTb, yJeJIbHAs KaTaJlUTHYECKas aKTUBHOCTb. [|'OMOTEHHBIH KaTalius.
CnauTHBIA M pa3lieNbHbIA MEXaHU3Mbl KaTAIUTUYECKUX PEaKIHM, dHEpPreTHYecKre IuarpamMmmbl
B3aMMOJICHICTBUS PEareHToB ¢ Kataim3aTtopoM. OOmuii u crennuPuaecKuil KUCIOTHO-OCHOBHBIN
katanu3. O¢@deKkTuBHas KOHCTAHTAa CKOPOCTH PpEaKLMM, KaTalu3upyeMO BeELIEeCTBAaMHU C
KHCJIOTHO-OCHOBHBIMM ~ CBOMcTBaMHu. KaTanuTuueckue KOHCTAHTBI CKOPOCTH — PEAKIHH.
'ereporennsiii  kartamu3. CKOpOCTh  I'eTEpOTr€HHO-KATAIUTHUECKOM — peakuuu.  Tumbl
IeTepOreHHbIX KaTaJU3aTOpoB. 3aKOH JEHCTBYIOIIMX MoBepxHocTe. Posb aacopOuuu B
rereporeHHoMm mnpoiiecce. Kunetrnka rereporeHHO-KaTaTuTHYECKUX PEeaKkIuil, HE JIUMUTUPYEMBIX
muddysueit. OTpaBiaeHUe KaTaau3aTopoB.
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4. O0béM yueOHOM THCUMIIUHBI

Beero CemecTtp
Bun yae6noit paboThl >
3E Akan. 3E Akan. 3E Akan.
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 12 432 6 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 5,34 192 2,67 96 2,67 96
3aHATHSA:
Jlexuu 1,78 64 0,89 32 0,89 32
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabots! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHast padoTa 168 2,33 84 2,33 84
[ToaroroBka k 1abopaTopHBIM paboTam 108 42 42
KonrakTHas camocrositenbHas paboTa 4,66 - )33 - )33 -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 108 49 47
JVCIATUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — TpPOMEKYTOYHAsS 0.8 0.4 0.4
arTecTanus 2 1 1
[ToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
C
Bcero eMEeTp
. 5
Bun yue6noit paboTsl N N X
3E CTp. 3E CTp. 3E CTp.
q. q. q.

OO611ast TpPyA0EMKOCTh AUCLUTIIIUHBI 12 324 6 162 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 534 144 2,67 7 2,67 7
3aHATHSA:
Jlexun 1,78 48 0,89 24 0,89 24
[Ipaktnueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeJibHas paboTa 126 2,33 63 2,33 63
[ToaroroBka k 1a60paTOpHBIM paboTam 81 31,5 31,5
KonrtakTHas camocrositenbHas paboTa 4,66 - )33 - )13 -
CamMocTosATenpHOE U3YUYEHUE Pa3IeIOB 81 315 315
JUCIATUTAHBI
Buabl koHTpOJIS:
IK3aMeH 2 54 1 27 1 27
K _

OHTaKTHas paboTa — MPOMEKYTOUHAsS 0.6 03 03
arrecTanus 2 1 1
[ToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIs: JK3aMeH IK3aMeH
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AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIIMHBI
"AHaauTH4ecKass XuMusi U Gpu3nNKo-xuMnueckue metoanl anaauza" (b1.0.14)

1. Heap mucuMniaMHbl — npuoOpeTeHre OOy4JaroUIMMUCS 3HAHUW M KOMIETEHLUH,
HEOOXOIMMBIX JJIsl pellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOIO aHaIu3a.

2. B pe3ysbTare u3y4eHHs! AMCHUIIMHBI 00yYAIOIIMIACH 10JI5KEH:
Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
OIIK-1.3; OIIK-1.11; OIIK-1.20;

Buame:

—  OCHOBHBIC TOHSTHS, TEPMUHBI, METOJBI U MPHEMBI KaY€CTBEHHOTO M KOJMYCCTBCHHOTO
XUMHYECKOI0 aHAJIN3a;

—  TEOpPETHUYECKHE OCHOBHI (PU3NKO-XUMUICCKUX METOJIOB aHAIIN3A,

— TPHUHIOMIBI  pabOTBl  OCHOBHBIX IMPUOOPOB, HCIOJB3YEMBIX IS  IMPOBEIACHUS
KAaYeCTBEHHOI'0 M KOJIMYECTBEHHOTO aHAJIN3a;
Ymemo:

— MPUMEHATH NPUOOPETEHHbIE MPAKTUYECKUE HABBIKU B MPOGECCUOHAIBHOMN JEeSITENbHOCTH
JUISl peLIEHNs KOHKPETHBIX AaHAJIMTHYECKUX 3a/1a4;

— TMpPOBOJIUTH OOOCHOBAHHBIM BHIOOP METOJAa aHalM3a C y4eTOM Liejiell U ocoOeHHocTel
JAHHOW MPAKTUYECKOM 3a/1auu;

— TMPOBOJUTH PACUYCTHl HA OCHOBE IMPOBEICHHBIX UCCIICIOBAHUIA;

—  TPOBOJHUTH METPOJIOTHYCCKYIO OIICHKY pEe3ylIbTaTOB KOJMYCCTBEHHOTO XHMHYECKOTO
aHajan3a
Bnaoemw:

— OCHOBaMH METPOJIOTHYCCKOW OIEHKH pPEe3yJIbTaTOB KOJWYCCTBEHHOTO XHUMHYECKOTO
aHam3a;

— TpHEeMaMH WHTEPIPETAIMH PE3yIbTaTOB aHAIM3a Ha OCHOBE KBAJIMMETPHUICCKIX OIICHOK;

— METOJIOJIOTHEH XHUMHYECKHX W (U3UKO-XUMHYCCKHUX METOJOB aHalIm3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHATUTHYECKOM MPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. BBegeHue B COBPEMEHHYIO aHAJIMTUYECKYI0 XUMUIO. MnenTudukanus noHo
2JIEMETOB B PACTBOpE

1.1. AnanuTudeckass XUMHsSI KaK OCHOBAa METOJOB M3YYCHHS M KOHTPOJS XUMHYECKOTO
COCTaBa BEIIECTB B MaTepUaibHOM IPOU3BOJICTBE, HAYYHBIX HCCIIEIOBAaHUSAX, B KOHTpOJIE
00BEKTOB OKPY>KAIOIIEH CPEIbl.

Buapl ananusa. AHaNTUTHYECKU CUTHA KaK HOCHUTEJIb KAU€CTBEHHOW M KOJIMYECTBEHHOM
uHpopmanuu 06 00bekTe aHaiu3a. XUMHUYECKHE, (PU3MKO-XUMHUYECKHE METOJbl aHalIu3a, MX
B3aMMOCBSI3b, COOTHOIICHHE W TPUMEHEHHE. AHanuTHdeckas (opMa U aHATUTHYECKHE
npusHakd. CHCTeMHBIH TOAXOJ K aHamu3zy cmecedl smeMeHTOB. CoBpeMeHHbIEe (HHU3BHKO-
XUMHUYECKHE METOJbl MIACHTH(PHUKALMKM SJIEMEHTOB W coenuHeHui. [Ipumepsl pemieHust 3amadq
AQHATUTUYECKOTO KOHTPOJISI B XMMHUUYECKOM TEXHOJOTHH, B aHAIN3€ OOBEKTOB OKpYXKarollen
Cpelsl U Ip.

1.2. 3agauu U 00BEKTHl XMMHUUECKOI0 aHAJIN3A.

DNeMEHTHBIN, MOJICKYISIPHBIA, (Da30BBIM M W30TOMHBIN aHanu3. KoauyecTBEHHBIN u
KaueCTBEHHBIN aHAJIU3 OPraHUYeCKUX W HeOpraHudeckux BemecTB. Crnenuduka aHATUTHICCKUX
peaKkiuii, MCHOJb3yeMbIX B aHAJIM3€ OPraHWYeCKUX coeauHeHuil. OCHOBHBIE TpeOOBaHUS,
MpeAbSIBIsIEMbIE K METOJIaM XUMUYECKOTO aHaln3a. [ pymmnoBsie, 001ue, YaCTHIC, XapaKTepHBIC
u crienuuaabie peakuuu. [IyTr moBbImeHnst H30MPATETLHOCTH aHATUTHYECKUX PEAKIIH.

MeTposioTH4ecKue  OCHOBBI  QHAIIUTUYECKUX  MeT0J0B. OCHOBHBIE  HCTOYHHKHU
MOTPEITHOCTEN Pe3yJbTaTOB aHaldM3a H CrnocoObl WX oreHkd. OOmas XapaKTepucTHKa
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XMMHMYECKOTO  aHalu3a Kak  u3MepurenbHoro  mporecca. OCHOBHbIE — aHAJIUTUKO-
METPOJIOTHYECKHE XapaKTEPUCTUKU METOJOB U PE3ylIbTaTOB aHAIU3a, CHOCOObI UX OLEHKHU:
npenen OOHapyxkeHUs, KO3((ULUMEHT YyBCTBUTEIBHOCTH, HIDKHSISI W BEPXHSS TCpaHHIlA
ONpEENAEMbIX COJEPKAHUN, CEJIIEKTUBHOCTb, MPEIU3NOHHOCTh B YCIOBHSIX CXOIUMOCTHU
(IOBTOPSIEMOCTH) M BOCIIPOU3BOJMMOCTH, MPABUIBHOCTh, KCIPecCHOCTh. CpaBHEHHE METO/I0B
10 UX aHAJIUTUKO-METPOJIOTUYECKUM XapaKTEPUCTUKAM.

Br16op metona ananu3za. [locranoBka ananutuyeckoit 3agauu. Kpurepuu Beidopa metona
aHayninza. CocTaBieHHE PAallMOHAIBHOM CXEMbl aHajJu3a C y4eTOM CBOMCTB OOBEKTa aHanu3a U
omepanuii Mo MOATOTOBKE NPOOB K aHaimmu3y, TpeOOBaHM K pe3yiabTaTy aHaliu3a u €ro
CTOMMOCTH. MeToabl pa3fefeHuss W KOHUEeHTpupoBaHus. ['uMOpuaHbIE METONbl aHalu3a.
Oco0OeHHOCTH ONpeNeeHNUs] MAJIbIX COJIEPKaHUNH HEOPraHMYECKUX M OPraHUYECKUX BEILECTB.
ANropuTt™M MNpOBENEHUS aHalu3a: OTOOp cpeaHe NpoObl, MOAroTOBKAa MPOObl K aHaIu3y,
U3MEpEeHUEe aHAJIUTUYECKOIO0 CHUTHAJla U €ro MEeTPOJIOruueckas OLEHKa, pacueT pe3ysbTaToB
aHaJIM3a U UX UHTEPIpeTanus.

XUMHYECKUE PaBHOBECHS B TOMOTE€HHBIX U T€TEPOr€HHBIX CHCTEMaX, IMPUMEHSIEMbIX B
AHAJIUTHYECKOW XUMHH.

OCHOBHbIE THIIBI PEAKLIMH, MNPUMEHSEMBIX B AHATUTHUYECKOW XUMHUHU (OCaXKICHMUS,
KHUCJIOTHO — OCHOBHBIE, KOMILIEKCOOOpPa30BaHMsA, OKHUCIEHMs-BOCCTaHOBIEHUs). CocTosiHUE
MOHOB D3JIEMEHTOB B pacTBopax. KoHCTaHTBI paBHOBECHS aHAJIUTUYECKUX PEaKIU:
TEPMOJIMHAMUYECKHE, KOHIIEHTPAIMOHHbIE, YCIOBHbIE. DaKTOphI, BIMSIIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHWe, OOpa3oBaHHE  MaJOPAaCTBOPUMBIX  COCIUHEHUH,
W3MEHEHHE CTENEHM OKHUCJICHMSI OIPENENIIEMOr0 HOHA, BIMSHHE MPHUPOAbI PaCTBOPUTEIS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHaJIUTUYECKHM BaXHBIX MPOTOJUTHUECKUX cucTeMax. KoHCTaHThI
KHUCJIOTHOCTH M OCHOBHOCTHU. YpaBHEHHUS MaTepUalbHOro OajaHca pEeakTaHTOB CHCTEMBI.
Boeruucnenne pH pacTBOpoB KHCIOT M OCHOBaHUM pPa3IU4YHOW CHIIBI, CMECEH KHCIOT H
OCHOBaHUN. XHUMHYECKHE U (U3UKO-XMMHUYECKHE CrocoObl ompeneneHus pH pacTBopos.
Bydepnbie pacTBOpPBI, HCIIOJIb3yeMbIE B XUMUYECKOM aHAJIM3€: UX COCTaB, cBoMcTBa (OydepHas
€MKOCTb, 0051acTh OydepupoBanus), pacuer pH, npruMeHeHne B aHATUTUYECKON XUMUH.

AHanuTUYeCKUE  peakUUh  KOMIUIEKCOOOpa3OBaHHSA,  OCAaXACHUS,  OKHCIICHUS-
BOCCTaHOBJIEHUS. PaBHOBECHS aHATUTHUUECKUX PEaKLUi KOMILJIEKCOOOpa30BaHUs U YIpaBIICHUE
uMu. OO11Ke, CTYIIeHYaThle U YCIIOBHbIE KOHCTAHThl YCTOWYUBOCTH KOMIUIEKCHBIX COEIMHEHUH.
Pacuer ko purnmentoB moGouHbIX peakiuii. Mcmonp30BaHue peakinii KOMIIEKCOOOpa30BaHMs
B aHaJIUTHYECKON XuMuu (oOHapyKeHue M KOJMYECTBEHHOE OIpeiesieHue, MAaCKHUpOBaHUE,
KOHLIEHTpUpoBaHue). lcnosib30BaHue peakuuil OCaKICHUS B aHAIMTUYECKUX LENAX M HX
xapakrtepuctuka. KoHCTaHTa paBHOBECHSI pEaKLUN OCaXIECHUSA-PACTBOPEHHUS;, (PAKTOPHI,
BIIUSIIOLIME HA PACTBOPUMOCThH OCaJKOB. Pacuer ycnoBuil 0caxaeHHUs U pacTBOPEHUS OCA/IKOB.
OKHCANTENbHO-BOCCTAHOBUTENbHBIE paBHOBecUs. CTaHIApPTHBINA, U pealbHbIH OKHUCIUTEIbHO-
BOCCTAaHOBUTEJbHbIE NOTEHUUANbl. MDakTOphl, BIMSIOMIME HA HANpPaBJIE€HUE OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakunil. KoHCTaHTa paBHOBECHUS U €€ XUMUKO-aHAJIMTHUECKOE 3HAUCHHE.

Opranuyeckne aHaJTUTUUYECKUE PEareHThl B aHAIM3€ HEOPraHUYECKUX BEIECTB.

Opranuyeckne COEIUHEHMs, NMPUMEHSEMblE B XUMHYECKOM aHanu3e. OpraHudeckue
aHanutuyeckue peareHtsl (OP). Knaccudukanus OP no tumy peakuuii ¢ HeopraHHYECKUMU
nonamu. KommekcooOpasytomue OP u  crpoeHne ux MoJekyl: (yHKIHMOHAJIbHO-
aHaJIMTUYEeCKass M  aHAJUTHKO-aKTUBHas rpynmnbl. OcoOeHHOCTH U MpEeuMyLIecTBa
ucnosib3oBanusa OP, obnactu npumenenus. Teopus neicTBus koMiiekcooopasytomux OP: yuer
noHHoro cocrosinuss OP u mMeramia. ['mnore3a aHajdoruil M MpakTUYECKHE BBIBOJbI M3 HeE.
[Ipuponga xumuueckoil cBsizu B Komiuiekcax OP ¢ noHamu MeTalsloB M €€ MpOsIBICHUE B
IBETHOCTH KoMmIuiekcoB. Peaknuum OP ¢ xpomodopubeiMu snemeHntamu. OP-ocamurenu.
PactBopumocts OP M HX KOMIUIEKCOB C HOHAMH METAJJIOB B BOJIE U B OPraHUYECKHUX
pactBopuTtensx. [Ipumenenue OP 115 aHaATMTHYECKOTO KOHIEHTPHUPOBAHUSL.
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Pa3zoen 2. XapaxkTepucTrka METOJ0B KOJIMYECTBEHHOTO aHAIN3a

MeTo/1bl KOJMYECTBEHHOTO aHaiu3a. [IpuHIUNbI ¥ 334a4u KOJIMYECTBEHHOTO aHaJM3a.
Knaccudukanus MeTONOB KOJUYECTBEHHOTO aHaiu3a. [peOoBaHus, MpeAbsaBIIEMble K
XUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHaju3e. DTalbl KOJIMYECTBEHHOTO OIPENIEICHHUS.
XapakTepucTuka pe3ylbTaTOB KOJMYECTBEHHOIO XUMHUYecKoro aHanuza. OnpeneneHue
COJIEp’)KaHHs BeLIeCTBA B pacTBOpe, pacyeTHble ¢Gopmyabl. CrnocoObl MpeacTaBieHUs
pe3ynpTaToB aHanuza. [lpuMepsl NpUMEHEHUS METOJ0B MAaTEMaTH4EeCKONW CTATUCTHKHU JUIS
OILICHKH pe3yJIbTaTOB aHaIn3a. [IpaBUIIBHOCTD U MPELIM3MOHHOCTD PE3YJIbTaTOB aHAIM3A.

2.1. Peakuuu OCaXJE€HUS B KOJUYECTBEHHOM aHaIM3€. ['paBUMETPUUYECKUN aHAIIM3.
CymHocTh rpaBuMeTpuyeckoro asanuza. OcaxgaemMas U rpaBUMeTpudeckas (popMmbl;
TpeOoBaHuUs, NpeabsBiIseMble K HUM. BakHelmne omnepauuu (3Tambl) TpaBUMETPUUYECKOTO
ananu3a. [Ipormecc oOpa3zoBanus ocaakoB. DaKTOPHI, BIUSAIONINE HA MMOJTHOTY OCaXIeHUs. Bridop
ocaxkjaroniero peareHra. Heopranuueckue u opraHM4ecKHE OCAIUTENU B I'PaBUMETPHUUYECKOM
aHaimze. Teoperuueckoe OOOCHOBaHME BbIOOpAa ONTUMAIbHBIX  YCIOBHHM  OCaXKIEHUS
KPUCTATIMYECKUX M aMOP(HBIX 0CaIKOB. Bu/bl 3arpsi3HEHUST 0CAaJKOB M CIIOCOOBI UX OYUCTKH.
[Tonyuenue rpaBumerpuueckux (opm. VCTOYHMKM MOTrPEHIHOCTEH, TOYHOCTh M IYyTU
MOBBIIEHUS TOYHOCTH T'PAaBUMETPUYECKUX OMpeeseHUi. Bpluncienus B rpaBUMETPUUYECKOM
aHasninze. KoHKpeTHble NpuUMeEpbl MpaKTUYECKUX onpeaeneHuil. JlocToMHCTBa M HENOCTaTKU
IPaBUMETPUUECKOr0 MeTo1a aHan3a. OcaauTeabHOE TUTPOBAHUE.

2.2. Hcnonb30oBaHUE APYTMX PEAKUUN B AHAIUTUYECKOM XMUMHUHM. THUTPUMETPUYECKHE
Meroabl aHanmuza. llpuHnun tutpumerpuu. TurtpoBanue u ero ostanbl. ['paduyeckoe
n300pakeHne Mpolecca TUTPOBAHMSI — KpPUBbIE TUTPOBaHMs, MX BUIbl. CKAauOK Ha KPHUBOU
TUTpPOBaHMs, Touka OHKBUBaJeHTHocTH (T.3.) u koHeunas touka TtutpoBanus (K.T.T.).
[lepBuuHble ¥ BTOpUYHBIE CTaHAAPTHL. [IpHeMbl TUTPUMETPUUYECMKOTO aHajau3a: MNpsSMOe U
oOpaTHO€  TUTpPOBaHME, KOCBEHHbIE  METOAbl.  MeTpojoruueckas  XapaKTepHCTHKa
TUTPUMETPUYECKUX METOJ0B. THIBI peakiuii, UCHOJIb3YeMbIX B TUTPUMETPHUUECKOM aHAJIU3E;
TpeOoBaHus, IpeabsaBiIsieMble K HUM. Kinaccudukanusi THTpUMETPUYECKUX METOJIOB aHaIN3a.

2.2.1. Meroasl KHCIOTHO-OCHOBHOTO TUTpoBaHUsA. CyIIHOCTh METOJa KHUCIOTHO-
OCHOBHOTO TUTpOBaHUs. KpuBble KHCIOTHO-OCHOBHOIO THUTpoBaHHUs. PacueTr M moctpoeHue
TEOPETUYECKUX KPUBBIX TUTPOBAHHUS CUJIBHBIX U CIa0bIX OJIHOOCHOBHBIX IPOTOJUTOB. DaKTOPBI,
BIUSIOLIME HAa BEJIWYMHY CKayka Ha KPUBBIX KHUCIOTHO-OCHOBHOTO TUTpoBaHus. CriocoOsl
YCTAHOBJIEHUS KOHEYHON TOYKM TUTpOBaHUS. KHUCIOTHO-OCHOBHBIE WMHJMKATOPbI, HHTEPBAI
nepexo/ia OKpacku HMHAUKaTopa, nokazarens turpoBanus (pT). [IpaBuio BeiOOopa mMHIMKAaTOpa
JUIs KOHKPETHOrO cilydass TUTpoBaHHs. VIHIMKaTOpHbIE MOrPEIIHOCTH M HUX OLICHKA.
[IpakTyeckoe mNpUMEHEHHWE MeTo/la KHUCJIOTHO-OCHOBHOTO TUTpoBaHus. lcmnosib3oBaHue
HEBOJHBIX PAaCTBOpPUTEINIEH B KUCIOTHO-OCHOBHOM TUTPOBAHUH.

2.2.2. KommuiekcoHOMETpUUYeCKoe TUTpoBaHue. Vcronp30BaHne KOMILIEKCOOOpa30BaHUs
B XHMMHYECKOM aHanu3e. Heopranuueckue u opranuyeckue iauranjpl. KommiekcoHbl M uX
cBoiictBa. (OCOOEHHOCTH pEaKIMH KOMIUIEKCOOOpa3oBaHus (XenarooOpa3oBaHUs)) HOHOB
MetaioB ¢ D/ITA. YcioBHbIE KOHCTAHTBI YCTOMYMBOCTH KOMIIEKCOHATOB U UX MPAKTUYECKOE
ucnosib3oBanue. OO0OCHOBaHHE BBIOOpPA ONTUMAIBHBIX YCIOBUN KOMIUIEKCOHOMETPUYECKOTO
TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOIO THUTpOoBaHUs. DakTophl, BIMSIOINIME Ha
BEJIMYMHY CKayka Ha KpuBbIX TuTpoBaHud. CnocooObl ycranoienus T.O. u K.T.T.
MeTaniaoXpoMHbIe HHIUKATOPBI, IPUHLIMI UX JAeicTBUs. BriOop MHIMKAaTOpa Uil KOHKPETHOTO
cillydyas TUTPOBaHMS. AHAJIMTHUYECKHE BO3MOXXKHOCTHM METOJa KOMIUIEKCOHOMETPHUECKOIO
TuTpoBaHus. [IprMeHeHre KOMIUIEKCOHOB B aHAIMTUYECKOW XMMHUH B Kaue€CTBE MACKUPYIOIINX
areHToB.

2.2.3. Mertonasl OKHCIIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS. Obas
XapaKTepUCTHKAa METOJIOB OKHCIMTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. OKHUCIUTENIBHO-
BOCCTAHOBUTEJbHBIA MMOTEHIMAT U OKHUCIUTEIbHO-BOCCTAHOBUTENIbHAA peakuus. PakTopsl,
BIUSIOIIME HAa BEJIWYUHY OKHUCIMTEIbHO-BOCCTAHOBUTENBHOIO NoTeHUHana. KoHcTaHTs
pPaBHOBECHUS] OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIX peakiuil. BpiOop THUTpaHTa M ONTUMAIbHBIX
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yCcIIOBUM TUTpoBaHUs. KpuBble OKHUCIUTEIbHO-BOCCTAHOBUTEILHOTO THUTpOBaHMs. DakTopsl,
BIUSIOLIME HAa BEJIMYMHY CKauka Ha KpUBOW TUTpoBaHus. MHIuKanus KOHEYHOW TOYKH
TUTPOBAHMUSI XUMHUYECKUMH U (PU3UKO-XUMUYECKMMH MeToaaMmu. [lepmaHranatomerpusi.
XapakTepucTuka METOJa. YCIOBUS IPOBEACHMs IEPMAaHTaHATOMETPUUYECKHX OIPEIECICHUMN.
BemecrtBa, onpenenseMble IEpMaHTaHATOMETPUYECKUM METOJOM. /IOCTOMHCTBA M HENOCTATKH
Meroga. HMonomerpus. XapakTepuUCTHKAa METOJA, YCIOBHS IPOBENCHHUS HOIOMETPUYECKOIO
onpezeneHusi BemecTB. JIOCTOMHCTBA M HEAOCTaTKHM MeEToJa. AHAIMTUYECKHE OCOOEHHOCTU
JIPYTUX  METOJIOB  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHUS  (XpOMATOMETpHS,
OpomMaTOMETpHsl, BAHAJATOMETPHSI, LIEPUMETPUS) B XUMUYECKOM aHaJIM3E.

Paszoen 3. Dusnko-xMMHUUECKHE METObI aHAIN3A
3.1. Bregenue B Gpusuko-xumuueckre Metoabl aHanuza (PXMA).

OXMA - cocraBHas 4acTb COBpPEMEHHOM aHanuTHyeckoil xumuu. Knaccuduxanus ¢usuko-
XMUMHUYECKHUX METO/IOB aHaIM3a. AHAIMTUYECKUI CUTHAN KaKk UH(opMaTuBHast GYHKIMS COCTaBa
BelleCTBA M ero KojudectBa. OTHOcuTenbHbINM xapakrep usmepeHuidi B ®XMA. Ilpenen
oOHapyXeHMsI U YyBCTBUTENbHOCTh MeTo1a. Popmyina Kaitzepa. Bepxuuii 1 HUKHUM TuanazoHbl
onpeeNnsieMbIX cojepkaHui. JIMHEeHWHbIM auana3oH omnpeiensieMbIX KOHUEHTPALUNd. DTaloHBI.
[IpremMbl KOJIMYECTBEHHBIX M3MEPEHUN (BHEIIHEr0 W BHYTPEHHErO0 CTaHJapTa, J100aBOK,
tuTpoBaHus, udpdepeHunanpupie Meroabl)) B OPXMA, ux XapakTepucTUKa M YCIOBHS
IIPUMEHEHHUs. AHAIMTUYECKHE U MeTposiorndeckue xapakrepuctukn ®XMA.

3.2. CrexkTpajibHbIe METO bl aHATU3A.

Knaccudukanus cnekrpaabHbIX METOJIOB aHainu3a. [lomydeHne XMMUKO-aHATMTUHYECKON
uH(pOpMaLUK NPU B3aUMOJICHCTBUHU JIEKTPOMArHUTHOTO U3IY4YeHUs C BeuecTBoM. OnTrueckue
METO/Ibl aHANIU3a. ATOMHAsl U MOJIEKYJISIpHAsl CIIEKTPOCKOIHUSA. AOCOPOIIMOHHbBIE M SMUCCHOHHBIE
METO/Ibl AaHAIN3A.

ATOMHO-3MHUCCUOHHBIA CHEKTpPaIbHBIM aHanu3. TeopeTudeckne OCHOBBI aTOMHO-
SMHUCCHOHHOTO CIEKTPaJbHOrO aHaiau3a. VCcTouHMKM BO3OYKIEHHS CIEKTPOB. ATOMHO-
SMHUCCHOHHbIE JMHEYaTble crekTpel. [IpaBuia oTOOpa 3JEKTPOHHBIX IMEPEXOJ0B. 3alUCh
CHEKTPAJIbHBIX JIMHUNA B BUJE TepMOB. CXEMBbI 3JIEKTPOHHBIX MEPEXOJ0B B aTOME LIEIOYHOTO
Metaiia. Pacnpenenenue bonbliMaHa W 3aceeHHOCTh yYpOBHEW BO30YKIACHHOTO COCTOSIHHS.
@daxTophl, BIAUAIOLIME HAa HHTEHCUBHOCTb CIEKTpalbHbIX JUHUHU. llpomecchl MoHM3auuu u
camororoleHus B miasme, popmyna Caxa. CrekrpajibHble IPUOOPHI U CIIOCOOBI PETUCTPALIUU
crekTpa (BU3yalbHbIH, (oTorpaduueckuit u QotoanexTpuyeckuit). KauecTBeHHbIN aHau3,
paciiupoBKa SMUCCHOHHBIX CIEKTPOB W HJEHTHU(PHUKAIUS 3JIEMEHTOB [0 HMX CIEKTpaMm.
KomuuectBennbiii ananmus, ¢opmyna Jlomakuna-Illait6e. IlpakTuka aTOMHO-DMHUCCHOHHOU
CHEKTPOCKOIINHA. ATOMHO-PMHUCCHUOHHBIM aHAIU3 C MHAYKTUBHO CBSI3aHHOW IUIa3MOM. XHMHKO-
CIEKTPAJIbHBIE METO/IbI AaHATIU3A.

ATOMHO-3MHUCCHOHHAasi  (QoToMmeTpusi IJaMeHu. ['a3oBble MjamMeHa Kak  BHJIbI
HU3KOTEMIIEPaTYpHOM IJIa3Mbl, WX XapakrepucThka. biiok-cxema miameHHOro (oTtomerpa.
Bo3moxHOCTH MeToja M ero OrpaHMyeHus. AHUOHHBIM M KAaTHUOHHBIA 3(pQeKkTsl. MeTo bl
KOJIMYECTBEHHBIX OMpejesieHud B 1uiaMeHHoll  Qoromerpuun. Ilpenen oOHapyxeHus,
MPELU3UOHHOCTbD, CEJIEKTUBHOCTh. O0IacTH MPUMEHEHUSI.

ATomMHO-abcopOmonHast  criektpodoromerpusi. OOmas XapakTepUCTHKAa METOJA.
[Tornomenue >a€KTPOMAarHUTHOTO WU3IydeHHs] cBOOOJHBIMH atomamu. biok-cxema mpubopa.
Hcrounnkn MoHOXpomMaTnyeckoro uamydenus. CriocoOsl aromMu3anu npoosl. MoaymnsTop, ero
HazHaueHue. 130upaTenbHOCTb, JOCTOMHCTBA U HejocTraTku Mertojga. CpaBHeHHe
AHAJIMTUYECKUX XapaKTEPUCTUK METOJI0B aTOMHON abcopOLMU U aTOMHOM SMUCCHH.

3.3. MonnekynsapHas cnekrpockonusi. Crnekrpodoromerpuueckuii anamuz. MeTosl
ONTUYECKON MOJIEKYJIIpHOI crieKTpockonuu. lloroimienrne 37IeKTPOMarHUTHOTO M3JIy4eHUs
MOJIEKYJIaMH. DJIEKTPOHHbBIE MTEPEXO0/Ibl U CHEKTPHI NOTJIOLIEHHS MOJIeKy. CXeMbl 3JIEKTPOHHBIX
nepexoioB. CpaBHEHHE aHAJIUTUYECKUX CHUTHAIOB, 00ycioBieHHbIX d-d*—mepexomamu,
mepexojaMu € TepeHocoM 3apsiga W m-m*—mepexomamu. 3akoH byrepa-JlambGepra-bepa.
Monspasiii kodddunmerT nornomenus CrnocoOwl ero ompeneneHus. ONTUMHU3ANUS YCIOBUMA
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AHATMTUYECKUX OmpeneneHrnid. BeIOOp onTUManbHOM TMHBI BOJIBI M pabodyero cBEeTo(UIbTpa.
KontpactHocTs anamutuyeckod peaknuu. OTkimoHeHHsT OT 3akoHa byrepa-JlambGepra-bepa.
CpaBHenue @Qoromerpun U  cnekrpodoTomerpuu. Amnmaparypa Ul CIIEKTpO- U
dboToMeTprueckux u3MepeHui. XapakrepucTuka (OTOMETPUUECKHX METOJ0B aHallu3a.
N3buparensHocth B crnekTpodoromMerpun u ee obOecnedeHue. [IpuHOMN agIUuTUBHOCTH
MOTJIOLEHUS] B aHalu3e OMHApHBIX CMecel MOMIOIIAIIUX BeulecTB, MeTto] Pupopara.
TouHocTh pe3ynbTaToB (hoTOMETpHUecKux orpeneneHuid. Juddepenuuanbuas (hoToMeTpus.
Meron  omHo- W ABycTopoHHeH — auddepenumanbHor  doTomMerpun.  MeTobl
CHEKTPO(POTOMETPUUECKOTO TUTPOBAHUSI.

Typbunumerpuueckuii U HederoMeTpUyecKuii MeToAbl aHaidu3a. PaccessHue cBera
JUCIEepCHBIMU cUcTeMaMU. CBSI3b ONTHYECKOW IUIOTHOCTH C KOHILIEHTpALUEW ONpenessieMoro
BemecTBa. KoapduuueHt MyTHOCTH cucTeMbl. TeopeTHueckue OCHOBBI TypOUIUMETpUU H
Heemomerpun. Ypasuenue Panes. TpeGoBanus, npeapsBiasieMble K UCIIOIb3YEMBIM PEAKIIUSIM.
TypOuaumeTpruiecKkuii KHHETHIECKU MeTo1. BO3MOXXHOCTH METOIOB.

JlromuHecueHnTHbie MeTo bl aHanu3a. diayopecueHius u pocpopecueHuus. [pumenenue
SHEpPreTUUecKor auarpaMMsbl SI0J0HCKOTO IpU pacCMOTPEHUH CHUHIJIET-CUHIJIETHBIX U CHHIJIET-
TPUIUIETHBIX JIEKTPOHHBIX mepexooB. KonebarenbHas penakcanusi 1 BHYTPEHHsISI KOHBEPCHSL.
KBanTOBBII M SHepreTudeckuid BbIXOAbl. DakTOpbl, BIMSAIOIMIME HAa HWHTEHCUBHOCTh
¢nyopecuenuu. TemmnepaTypHOoe M KOHIIEHTPALMOHHOE TYylIeHHEe QuiyopecteHuuu. lIpaBuino
Crokca-JlomMmensi. CBsi3b CTPOCHUS MOJIEKYJIBI OPrAaHUYECKOTO COSTMHEHUS C €T0 CITIOCOOHOCTHIO
K (ayopecueHuu. 3epKajibHas CUMMETPHUSl CIIEKTPOB IOTJIOLIEHUS M HCIYCKaHUs (IpaBUIIO
JleBmmna). 3akon BaBunopa. Cxema QuyopumeTpudeckux uaMepeHuil. Boibop nepBuyHoOro u
BTOPUYHOTO CBETOQMIBTPOB. ['pagynpoBOUHAsl 3aBUCHUMOCTb W KOJMYECTBEHHBIH aHaIM3.
OO6mrast XxapakTepucTUKa METO/1a.

Paszoen 4. dnextpoxuMuueckue MeTo sl aHaimusza (OXMA).

Knaccudpukanus 9XMA. Knaccudukanusi 371€KTpOJOB U AJIEKTPOXUMUYECKUE METOJIBI.
[Tonspuszyembie u HemoJsisipusyeMbie 31eKTpoabl B OXMA. Hcmonb3yemble XUMHUYECKHE WU
AIIEKTPOXUMHUYECKUE PEAKINH, TPeOOBaHUsI, MPEABABIAEMbIE K 3TUM peakuusM. Bo3moxkHocTH
OXMA.

Kongykromerpust M KOHAyKTOMETpuyeckoe TuTpoBaHue. OOmias XapaKTepUCTHKa
MeTo/la. YJenbHas M OSKBUBAJCHTHAsl DJEKTPOIPOBOJHOCTH PAaCTBOPOB  AJIEKTPOJIUTOB.
[ToaBwxHOCTH MOHOB. [IpsiMasi KOHAYKTOMETPUS U KOHIYKTOMETpHUecKoe TuTpoBanue. Kpusbie
TUTpOBaHUs. DakKTOphl, BIUSIOUIME HAa XOJ KpPUBBIX TUTpoBaHuA. [IpuHUMIUanbHAs cxema
YCTaHOBKH JUIsI KOHAYKTOMETPUYECKMX M3MEPEHUH, UCIIOJIb3yeMble JIEKTPoibl. Bo3zMoxkHOCTH
METO/1a, TOCTOMHCTBA, HEJOCTATKU. [IpuMephl onpeieneHuil. .

BricokouactotHoe TuUTpoBaHue. OcobOeHHocTH MeTona. [lpuHnunNuanpHas cxema
ycTaHOBKH. Mcronb3yeMble MHIYKTHBHBIE M E€MKOCTHbIE O€33JeKTpOJHble SYeUKH. DPOopMbl
KpUBBIX BBICOKOYACTOTHOIO THUTpOBaHWs. Amnmnaparypa. Bo3moxnoctn Mmerona. I[Ipumepsr
ONIPEAEIICHUN.

[loTrennmomerpust M MOTEHIHOMETpUYecKoe TUTpoBaHue. OrmpeneneHrue MeToja.
Hcnone3yemble sueiikn. VHIMKATOpHBIE 3JEKTPOABI M 3JIEKTPOAbI CpaBHEHHs. HoHomeTpws.
JonnanoBckuit u  audPy3woHHBIA mOTeHIMaNbl.  Kinaccudukamus HMOHOCEIEKTUBHBIX
251eKTpo10B. OCHOBHBIE XapaKTEPUCTHKU HOHOCEIEKTHBHBIX AJIEKTPOJIOB Pa3IMUHBIX THUIIOB.
[Ipuunnbl, oOycnOBIMBaIOIINE H3OUPATENBHOCTh 3JIEKTPOAOB. YpaBHeHue Hukonbckoro-
DiizenMana. Metonabl omnpezaeneHus Ko3(PQUIMEHTOB CEICKTUBHOCTH, BEPXHETO M HUKHETO
npenena JAuana3oHa OIpeNesieMbIX COJAEpKaHUU. YTIJIOBOM KOIPQPUIMEHT 3JIEKTPOIHON
¢byHKIMM. MeTo/lbl KOJMYECTBEHHBIX OIpENeIeHU U YCIOBUS HUX HpuMeHeHus. llpsmas
noteHuuomerpus (pH-metpus, nonomerpus). BosmoxkHocTH Meroaa. MeToabl TUTPOBaHMSL.
O06paboTka KpUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBaHUsL. MeTo bl 10OaBOK.

Bonsramnepomerpuueckue meroabl aHanuza. Kiaccuueckas mossiporpadus, OCHOBBI
Merona. [lpuHnunuanbHas cxema nossiporpadpuieckoil ycraHoBKU. Vcrosib3yemble 351eKTpo/ibl,
TpeOoBaHuUs, MpeAbsaBisAeMble K ayekTpoaaM. [lonsipusanoHHbIE KpPUBBIE WHAMKATOPHBIX
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JNEKTPONOB. PTyTHBIM Kanarooluid 3JEKTPOXA, TBepAble 3ieKTponbl. llosmsporpammer.
WuTepnperanus nonsporpamMM. OcTaTOYHBIH W KOHJEHCAaTOpHbIH Toku. dapaneeBckuil TOK.
CpoiictBa mnpegenbHoro au¢¢y3suoHHOro Toka. YpaBHeHue WiabkoBuya. VYpaBHEHue
nossiporpadgudeckoit BoiHbl [edipoBckoro. IloTtenuunan momyBonHbL. BbeiOOp W Ha3zHaueHHE
nosisiporpaguueckoro (ona. AHOMaNIUM Ha MNOJSIPOrpadUUYecKMX KPUBBIX M HX YCTpaHEHHUE.
KauecTBeHHBIN U KOJMYECTBEHHBIHN mnosisgporpaguueckuil ananus. CoBpeMEHHbIE HaIlpaBJICHUS
pa3BuTus BoJbTamnepomeTpuu. OO6acTU HCIHONB30BaHUS. BO3MOXHOCTH, JOCTOMHCTBA U
HEZ0CTaTKU METO/1a.

AmnepomMerpuueckoe TUTpoBaHue. OOIIas xapaKTepucTHKa MeTtona. Buibop ycnouii
aMIIepPOMETPUUYECKUX HU3MepEeHui. [IpuHuunuansHas cxema YCTaHOBKHU TUIs
aMIEpPOMETPUYECKOr0 TUTPOBaHMS. THUMBl KPUBBIX THUTpoBaHUs. buammnepomerpuueckoe
TUTPOBAHUE, YCIOBUS aMIIEPOMETPUUYECKUX U3MEPEHUH € ABYMSI HHIUKATOPHBIMH JIEKTPOIAMHU.
KpuBple TtuTpOBaHusa. Bo03MOXHOCTHM, JOCTOMHCTBA W HENOCTaTKH Merona. IIpumepsr
MIPaKTUYECKOTO UCIOJIb30BaHUS.

Kynonomerpuueckuii meron ananuza. Kiaccudukanuss METONOB KyJIOHOMETPUH.
O6benunenHslii  3akoH  ®apazned. Beixonm 1o Toky. Ilpsimas  KymoHOMeETpuss H
KyloHOMeTpudeckoe  tutpoBanue  OcobenHoctu  MmetonoB.  KymoHomerpuss — npu
KOHTPOJMPYEMOM MOTEHLMAJIE U NpU KOHTpoiaupyeMoM Toke. [lonsipu3anioHHbIe KpUBBIE.
Br16op notennuana padodero anexkrpoja. Pacuyer konnyecTBa 35IeKTpUUECTBA, 3aTPAaYCHHOIO Ha
AIIEKTPOXUMHUYECKYIO peakuuio. llpuHnunuanbHas cxema KyJOHOMETPUYECKOM YCTaHOBKHU.
O6macte mnpumenenusi. KyrnmoHomerpudyeckoe THUTpoBaHue. BpiOop TOKa 3JIEKTpoJHU3a.
Oco0OeHHOCTH TeHepUupOBaHHOTO TUTpaHTa. CrocoObl MHAWKAIIMM KOHEYHON TOYKU TUTPOBAHMUS
(Bu3yallbHble W MHCTpyMEHTalbHble).  I[lpuHIunuanpHas  cXemMa  YCTaHOBKU  JJIs
KYJIOHOMETPUYECKOro TUTpoBaHuA. lIpakTHueckoe mpuMeHEeHHEe METOJAd, €ro JOCTOMHCTBA M
HEJO0CTaTKH.

OnektporpaBumeTpudeckuii  aHanu3. CrocoObl BBITIONHEHUS ompeaeneHuid. OOmas
xapakrepuctuka metona. I[lpoueccel, mporekaromue mnpu 3iekTposuze. BpiOop 31eKTpooB.
VYcnoBust anexkrpoocaxaeHus. TpeOoBaHus, HpeabsBIsieMble K OCagKkaM Ha 3JIEKTpoJax.
Hcnonb3oBaHuE 3IEKTPOOCAXKIACHMSI s LENed KOHLEHTPUPOBAaHUS, OINpeAeseHuss u
pazaenenusi. Buyrpennuii anekrponuns. JJoCTOMHCTBA U HEIOCTATKA METOIA.

Paszoen 5. Xpomatorpaduueckue MeTopl. ABTOMAaTU3alis METOJ0B aHaIH3a.

Teopetnueckue OCHOBBI Xpomartorpadudeckux MeTonoB. OOmactTu NpUMEHEHUS
XxpomaTorpauueckux MeTo0B aHanu3a. Xpomarorpamma. [lapamerps! ynepxxuanus. @usuko-
XMMHUYECKHE  OCHOBBI  Xpomarorpaduueckoro  mpouecca. Kiaccupukauuss  MeTonos
XxpomaTtorpauu Mo arperaTHOMy COCTOSHHUIO (a3, IO MEXaHU3MY pa3JeleHUs U CIoco0y
obopmiienust mpomecca. OcHOBBI ~ XpomaTtorpadguueckoro pasaenceHus. Kosddunuent
pacnipenenenus U kodhdumuent paszneneHuss. OCHOBHOW 3aKOH xpoMarorpaduu. Bzanmocssiszsb
GbopMbl  BBIXOJHOW KpMBOM M M30TEPMbl COpOLMM B KOJOHOYHOM XpomaTorpaduu,
AQHAJIUTUYECKUI AacleKT 3TOW 3aBUCUMOCTU. (akTOpbl, BIHAIOIIME HA CKOPOCTh JIBHXKEHUS
xpomatorpaduueckoii 30Hbl. Teopusi TeopeTHUecKHX Tapesok. Teopernueckas Tapelnka.
BricoTa, skBHUBaJIeHTHasi TeopeTHUecKko Tapenke. KuHernueckas Tteopus Xpomarorpadumu.
Vpasuenne Ban-Jleemtepa. Kputepum sddextuBHOCTH XpomaTorpaduyueckoro mpoiecca.
Crenenp paszneneHuss U KpuUTepuid cenekTuBHOCTH. Kputepuil paszpenenus. Ontumuzanus
IIPOLIECCOB PA3ACIICHUS] CMECEN BEUIECTB.

5.1. Xpomarorpapudeckue METOIbI.

5.1.1. I'a3oxkuakoctHas ~ Xxpomarorpadus. OOmass ~ XapakTepucTMKa  MeEToJa.
[IpuHnunuaneHas cxema Tra3oBOro xpomarorpaga. YCTpOHCTBO M Ha3HAa4YeHHE Y3JIOB
xpomatorpada. TpeboBanus, mnpeabsaBlIseMble K HENOABIXKHON UM MOABIXKHON  (pazam.
JleTekTopsl, ux Kiaccupukauus u TpeOOBaHUS K HUM.

Metonpl  uaeHTUGUKALMKM BeUIECTB B Ta30BoM xpomatorpaduu. JluHeliHble H
Jorapu(pMuUUecKue MHIEKChl yaep:kuBaHus. KoppensiumoHHbIE ypaBHEHHS: CBA3b NapaMeTpOB
yAEpKUBAaHUS KOMIIOHEHTOB € UX (DPM3MKO-XMMHYECKUMU cBoicTBamu. KauecTBeHHBINH aHaIn3
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0 JIorapu(MUUECKUM HMHJEKcaM ynepxuBaHus KoBaua. MeTonpl KOJUYECTBEHHOTO aHAIM3a:
MEeTO/ aOCOJIOTHOM TIpajyHMpOBKH, METOJI HOPMHPOBKM, METOJ BHYTPEHHEro CTaHIapTa.
[TonpaBouHble KO3(h(GUIMEHTH! K IUIOMIAAM MUKOB. [IpuMepsl MpakTUUYECKOro HMCIOJIb30BaHUS
ra3oBoil xpomaTorpaduu.

5.1.2. KuakoctHass ~ xpomatorpadus.  Kimaccudukauuss — METOIOB — SKMJIKOCTHOM
xpomatorpaduu. Ocodbennoctu BOXX. IlpunnunuanbHas cxema KUJKOCTHOTO Xpomarorpada
BBICOKOTO maBieHus. Tumbl aerektopoB B BOXX. XKuakoctHo-aacopOrmonnas BOXKX.
HopmanbsHo-(a3oBeiii u oOpamieHo-(}ha30BbIii BapuaHThI: COPOCHTHI, SJIIOCHTHI, pa3eisieMble
BelecTBa. THUMbl B3aUMOJECHCTBHSI COPOEHT-BELIECTBO, COPOEHT-IIIOEHT, DJIIOEHT-BEILECTBO B
BOXX. ®aktop emkoctu, ero Qusmueckuil cmbica. ['paaveHTHoe airoupoBaHue. BnusHue
3¢ (GEeKTUBHOCTH, CEIEKTUBHOCTH M €MKOCTH KOJIOHKHU Ha pa3/ieJieHHe CMECel aHaIU3HpPyeMbIX
BemecTB. MeTroasl HUIASHTU(UKAIIMK BEIIECTB M KOJMYECTBEHHOro aHanmm3a B BIXKX.
HocrounctBa u Hepoctatku BOXXX. Mon-naphas xpomartorpadus, mpumepsl MpaKTUYECKOrO
ucnosib3oBanusa BOXX B ananuze.

PacnipenenurensHas OymaxkHas xpomartorpadus. OcHOBBl OyMa)xxHOW Xpomarorpaduu.
[logBwxkHas u HenmoABwkHas (a3pl. MukcoTponHelii psia pactBoputeneid. TpeGoBaHus K
xpomatorpaduueckoit Oymare. Xpomarorpapuyeckue mapaMerpbl. THIBI XpOMaTOTPaMM:
OJIHOMEpHas, JIByMepHas, Kpyromas, 3jekTpodopernyeckas. Meton oOpamieHHbIX —(¢a3.
3aBUCUMOCTh (OPMBI ISITHA OT BHJA WM30TEPMbl pacrpeseneHus. MeToasl HaAeHTU(UKALUU
BeIIeCTB Ha OyMakHOW xpomatorpamme. KoJIMYecTBEHHBIM aHaau3 B METOAE OyMakKHOM
xpoMarorpaduu. JJocTomHCTBA U HEAOCTATKH MeTo1a. O0IacTh MPUMEHEHHS.

5.1.3. HonoobmenHass u wuoHHas xpomatorpadus. CymHOCTh Meroda. TpeboBaHus,
MpeAbSIBIsIEMbIE K PEaKIusiM HOHHOTO oOMeHa. OcOOEHHOCTH MOHOOOMEHHOM XpoMatorpaduu.
HNonoobmennoe paBHoBecue. KoHcranTa MOHHOrO oOMeHa. M3oTepmbl HMOHHOrO OOMEHa.
Bnusinue xKoHCTaHTBI MOHHOTO OOMeHa Ha (GopMy HU30TepMbl HOHHOTO oOmeHa. Koadduiment
cesIeKTUBHOCTU. CUHTETHYECKHEe HOHOOOMEHHUKHY, KATHOHUTHI U aHHOHUTHI. Kitaccupukanus u
cBorictBa. CopOnuoHHbIe psiabl. Buapl 0OMEHHOW €MKOCTH HMOHOOOMEHHHKOB. BriOop
ONTUMAJIBHBIX YCIIOBUM HMOHOOOMEHHOTro paszjeiieHusi BemiecTB. IIpuMeHeHne MOHOOOMEHHOM
XxpomaTtorpauu B aHATUTUYECKOW XHMHUM OPraHMYECKMX U HEOPraHMYeCKUX COEIUHEHUM:
pasaesieHue, OYMCTKA, KOHUEHTpupoBaHue U T.A4. [Ipumepbl npruMeHeHuss HOHOOOMEHHOM
xpomaTtorpaguu B TEXHOJOrMYecKux mnpoieccax. HonHas xpomartorpadus. biok-cxema
HOHHOrO Xxpomatorpada. Pazgenstonme U KOMIEHCAlMOHHBIE KOJOHKH. JleTeKTOpBI.
[IpuMeHeHre B aHAIUTUYECKOW XUMUN. AHATUTHYECKHUE BO3MOKHOCTH METO/A.

5.1.4. Tenp-xpomatorpadus. [logsuxnas u HemonBwxHas (asel. OOIIee ypaBHEHHE,
omnuchIBarolee mpouecc renb-xpomarorpadpuu. Copoentsl. OOmui, BHEUIHUI U BHYTPEHHUUN
o0wvembl rens. [lapamerpsl amtoupoBanus. Beipaxenue nns kodpUIMEHTa pacnpenesieHus U
KOHCTaHTBl JOCTYHHOCTH. Bo3MokHOCTH renb-xpomarorpaduu. [Ipumepbl mnpakTH4ecKoro
HCI0JIb30BAHUS.

5.1.5. bymaxknas pacupenenurenbHas xpomarorpadus. [loasrxkHas, HenoaBuxkHas dasa.
OcoOeHHOCTH MIIOCKOCTHOM Xpomarorpadpuu. dakrop paszaeneHus. Buabl pacnpenenuTeabHbIX
xpomatorpaduii

5.2.ABTOMaTH3aUs METOJ0B XUMHUYECKOTO AHAIIN3A.

ABTOMAaTHYECKUN W AaBTOMATU3WPOBAHHBIM aHaIW3: LEeNM M 3a1a4dd. J(MCKpeTHbIE
aBTOMaTHyecKue aHanu3aropsl. [IpuHnun neicTBusi, JOCTOMHCTBA U HenocTaTku. IIpoTouHbie
METO/Ipl aHAIM3a pacTBOPOB. HempephIBHBIN MPOTOUYHBIN aHAIW3 U MPOTOYHO-MH)KEKIIMOHHBII
aHaJu3.
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4 O0bémM yueOHOM TMCUMTITUHBI

Beero CemecTtp
Bun yuebnoit paboTsl 3 7
3E Akamn. 4. | 3E | Axkanx. 4. | 3E | Akax. u.
OO61ast TpPyA0€MKOCTh UCITUTUIHHBI 9 324 4 144 5 180
KonrakTHas paboTa — ayIuTOpPHBIE 447 160.8 1.78 64 2.67 96
3aHATHS:
Jlexmmm 0.89 32 0.44 16 0.44 16
Jlaboparopusie paboTsl (JIP) 3.58 128.8 1.33 48 2.22 80
CamocrosiTesbHasi pabora 4.56 164 2.22 80 2.33 84
;f;)g;T:;(THaS{ CaMOCTOATEIbHAS 0.8 0.4 0.4
CaMocCTOATENBHOE U3YUEHUE 4.53 2.21 2.32
163.2 79,6 83.6

pa3aesioB JUCIUILINHBI

3auer ¢ 3aver ¢
Buja uTOoroBoro KOHTpOJIA: . .

OLIeHKOM OLIEHKOii

Cemectp
Bun yuebnoit paboTsl Beero 3 7
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.

OO61asi TpyA0€MKOCTh TUCIIUTUTHHBI 9 243 4 108 5 135
KonrakTHasi paboTa — ayIuTOpPHBIE 447 120.6 1.78 48 2.67 7
3aHATHSA:
Jlekuuun 0.89 24 0.44 12 0.44 12
Jlaboparopusie pabots! (JIP) 3.58 96.6 1.33 36 2.22 60
CamocrosiTesibHasi pabora 4.56 123 2.22 60 2.33 63
KonTakTHas camocTosATENbHAS
pabota (AmmK u3z VII ons 3au / 3ay ¢ 0.6 0.3 0.3
oy.) 4.53 221 2.32
CaMocCTOATENbHOE U3YUEHUE
pa3zenoB TUCIUIUTHHBI (w1u Opyeue 122.4 59,7 62.7
BUObL CAMOCOAMENLHOU pabomol)

3aver ¢ 3aver ¢
Bua uTOoroBoro KOHTpOJIA: . .

OLICHKOM OLIEHKOii

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
"Komnouanas xumus'" (61.0.15)

1 Heas aucuumiInHbl — npuodOpereHue olOyyaronuMmucs 0a30BbIX 3HAHUN B oOnactu
TEPMOJUHAMUKH TTOBEPXHOCTHBIX SIBIIGHUM M CBOMCTB JUCIEPCHBIX CHUCTEM H TIOJYyYCHHE
YMEHUU B YaCTH MCIOJb30BaHUS STUX 3HAHUM MPU UCCICTOBAHUH, TPOCKTUPOBAHUH U CO3JJaHUHU
peaNbHBIX CUCTEM, SBIISFOIINXCS B OOJBIIMHCTBE CIIYy9aeB JUCTICPCHBIMU.

2 B pe3yJsbTare H3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACH 10JI5KEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIlIK-1.8, OlIK-1.17, OIIK-1.26.

3namo:

- IIPpHU3HAaKU 00BEKTOB KOJ'IJ'IOI/I)IHOI\/'I XHUMHHU U UX KJ'IaCCI/I(I)I/IKaHI/IIO.
- OCHOBHBIC TIIOHATHA W COOTHOIICHUA TEPMOJUHAMUKH IMOBCPXHOCTHBIX SIBIICHUI

(TepMOIMHAMUKa [OBEPXHOCTHOTO

cos;
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KHUJKOCTEH; TUCHEPCHOCTh U TEPMOJAMHAMUYECKUE CBOMCTBA TeEI; aJcOpOLUsl ra3oB U
MapoB, aACOPOIHS U3 PaCTBOPOB).

—  OCHOBHBIE TE€OpUHU (PU3UIECKOU aICOPOIIHH.

— OCHOBHBIE TMPEACTaBIEHUS O CTPOEHUH JIBOMHOTO 3JIEKTPUYECKOTO CJIOS; MPUPOLY
AJIEKTPOKUHETUYECKOTO NMOTEHIINAJIA; OCHOBHBIE AJIEKTPOKUHETUUECKHE SIBICHUS.

— yCJIIOBHS TpUMEHMMOCTH 3akoHa CTokca; 3akoH OiHmTEeHHA — CMOIYXOBCKOTO,
TUIICOMETpUYECKOe ypaBHeHUE Jlamaca.

— IpUPOJY CEIMMEHTAIMOHHOM M AarperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB IIAB kak 5nMo(QuUIBHBIX CUCTEM; OCHOBHbIE mojoxeHus teopuu JJIDO;
IIPUYMHBI U1 OCOOEHHOCTH OBICTPON M MEJUIEHHOH KOarylslU{, KOHLIEHTPAIMOHHOM M
HEUTPAIIM3ALIMOHHON KOAryJIsAIuu.

— THUIOBl CTPYKTYp, BO3HHUKAIOLIME B JUCHEPCHBIX CUCTEMaX, NMPUYMHBI M YCIOBUS HX
o0Opa3oBaHus; KJIacCU(PUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTMYECKUM CBOMCTBAM.

Ymemo:

—  PacCUYMTHIBATH MapaMeTpbl, KOTOPHIMU XapaKTEPU3YIOT TUCHIEPCHOCTD.

— TOPOBOAMUTH pacueThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUH TEPMOJIUHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

—  PacCUYUTHIBATH OCHOBHBIE XapaKTEPUCTUKU OPUCTOU CTPYKTYPHI.

—  pacCUMTBIBATh  BEIMYMHY  DJIEKTPOKMHETHYECKOrO  MOTEHIWaja 10  JIaHHBIM
AJIEKTPOOCMOCA U 3J1eKTpodopesa.

—  PacCUYMTHIBATH MHTErpabHYIO U AU PepeHInanbHyI0 KpUBbIE PACIIPEIEICHUS YaCTHI] 10
pazmepam.

—  paccUMTHIBaTh W AaHAJIW3UPOBATh IMOTEHIMAJIbHBbIE KPHUBBIE MApPHOTO B3aUMOJAEHUCTBUS
YaCTHULI.

—  PacCUYMUTHIBATH U U3MEPSTH BA3KOCTh JUCIIEPCHBIX CUCTEM.

Bnaoemuv:

—  NIPEICTaBJICHUSIMH O POJIM OBEPXHOCTHBIX SBJICHUN U JAUCIIEPCHBIX CUCTEM B TEXHHUKE U
IIPUPOJIE.

—  METO0JIaMU U3MEPEHHMsI TIOBEPXHOCTHOI'O HATSHKEHUS, KPAeBOTO YrJa.

—  3HaHHUSAMHU O METOJaX U3MEPEHHUs aICOPOINHU U yIEIbHON MOBEPXHOCTH.

—  3HaHUAMHU 00 yCIOBUSAX IPUMEHUMOCTH ypaBHeHUs [ enbmroiiblia — CMOIYXOBCKOTO;

—  METOJIaMU OIpeAeICHUS 3JIEKTPOKUHETUYECKOr0 OTEHIHAIA.

—  METOJIOM CEJUMEHTAIlMOHHOTO aHaJI13a.

—  METOJIaMU OIpeAeTeHHUS] KPUTHUECKON KOHLIEHTPALUK MULIEINIO00pa30BaHuUs;

—  METOJIaMU UCCIIEJIOBAHUSI KHHETUKH KOATYJISIUH.

—  METOoJIaMU U3MEPEHMsI U aHaIN3a KPUBBIX TEUCHHUSI.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazpen 1. Ilpeamer u npu3Haky 00bEKTOB KOJUIOUAHOW XUMHUH

Komnounnas xumus - Hayka O TIOBEPXHOCTHBIX SIBJICHUSX M JUCIEPCHBIX CHUCTEMaX.
OcHOBHBIE TIOBEPXHOCTHBIC SIBJICHUS: aIre3vs W CMayuBaHHUE, KANWUIAPHOCTH, aJcopOIms,
ANIEKTPUYECKHUE SBJICHUS HA TIOBEPXHOCTSX U JIp.

OcHOBHBIE TIPU3HAKU JUCHEPCHBIX CHUCTEM - TETEPOreHHOCTh M JUCIEPCHOCTD;
MMOBEPXHOCTHASI DHEPIus; KOJWYECTBEHHBIE XapaKTEPUCTUKH aucrnepcHocTu. Kiaccudukanms
JTUCTIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO JTUCTIEPCHOM (ha3bl U AUCTIEPCHOHHON CPEIIbI.
Knaccudukanus cBOOOTHOIUCTIEPCHBIX CHUCTEM MO pa3MepaM YacTHI[ U MO B3aUMOJCHCTBHUIO
MEXIy AWCIEPCHOHHOW cpemodl W mucnepcHo (a3oil. Ponb MOBEPXHOCTHBIX SIBIEHUN W
JTUCTIEPCHBIX CUCTEM B MPHUPO/IC, TPOMBIIIUICHHOCTH U, B YaCTHOCTH, XUMHUYECKON TEXHOJIOTUH.

Paznien 2. TepmoarHaMuKa MOBEPXHOCTHBIX SIBJICHHUI

OO01rasi xapakTepUCTUKA TMOBEPXHOCTHOW 2Hepruu. [loBepXxHOCTHas 3HEprusi B oOIIEeM
ypaBHeHUHU 1-ro u 2-r0 Hauyan TepMoArHAMUKH. [IoBepXHOCTHOE HATSHKEHHE KaK Mepa dHEPruu
'nb6ca mexdaszHoit nmoBepxHocTU. [loBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHUKA IMPUPOJIBI
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conpukacaromuxcs a3 u ux B3aumojeicTBus. CBoicTBa MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mO0ca-I'enpmronbia Juisi BHYTPEHHEW yIE€IbHOM MOBEPXHOCTHOM SHEPIUU
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTETUYECKUX ITapaMETPOB MOBEPXHOCTU OT
temieparypsl. [Iporieccsl caMOIpon3BOJILHOTO YMEHBIIEHHS IOBEPXHOCTHON YHEPTHUU.

Ancopbuusi U MoBepXHOCTHOE HaTspkeHue. CBs3b BEIMUYMHBI aICOPOLUU C IMapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W3OMHKHA © u30cTepa ajacopomuu. Mertonx wu30eiTkOB ['mOOCa.
OyHaaMeHTaIbHOE aJacopOlMOHHOEe ypaBHeHue ['mbbca. I'mbGOcoBckas ancopoObuus. YactHoe
BbIpakeHUEe ypaBHeHuss ['nb06ca. IloBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.

Anresus, CMauyuMBaHME W pacTEKaHWE KHUJAKOcTeH. Anresus m koresus. llpupoma cun
Mex(pa3zHoro B3amMoaeUCTBHUSA. YpaBHeHue J[ronpe mmsa pabotel anresun. CmaumBaHuE |
KkpaeBoil yroi. 3akoH lOnra. Cesi3p paOoThl aare3uu ¢ KpaeBbIM yriom (ypaBHenue /[lrorpe-
IOura). Jluopunbuble U aM0(POOHBIE MOBEPXHOCTU. METONbI OIpeNeieHHs] KPaeBbIX YIJIOB.
Bnusinue noeepxHocTHo-akTuBHBIX BenlecTB (IIAB) na cmaunBanue. Pacrekanue xuaxoctei.
Koaddumment pacrexkanms mo Iapkuncy. Dddext Mapanronu. MexdazHoe HATsDKEHHE Ha
IPaHULIE MEXAYy B3aMMHO-HACBIIIEHHBIMH >KUJIKOCTSIMH M MpaBuio AHTOHOBA. [IpakTuueckoe
3HAYEHUE a/Ir€31H, CMauYMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TepMoauHaMHu4ueckue cBoictBa ten. [lpaBmwio ¢a3 [ubbca wu
JMCIIEPCHOCTh. BiMsHUE KpUBU3HBI MOBEPXHOCTH HA BHYTpPEHHEE JaBJICHHE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHasi 3Heprust U paBHOBecHble (opmbl Ten. Ilpunuun I'm60ca-Kropu.
3akoHn Bynbda. Kanwmnspusie saBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE U
TEXHOJOTMU.  MeTonbl  OmpeleNeHHusl  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHMOCTD
TEPMOJIMHAMUYECKOW pPEaKIIMOHHOW CHOCOOHOCTH OT JAUCIIEPCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMMUYECKOM peakiuu,
TeMIiieparypy ¢pazoBoro nepexoja.

[TonyyeHue aucnepcHeIX cucteM. MeTo bl aucnieprupoBanus. Y paBHenue Pebunnepa s
paboThl AUCHEPrUpoBaHUs. AJCOPOLMOHHOE MOHM)XKEHHE MpoyHocTH (3pdexT Pebunnepa).
I'omorenHas u rereporeHHas KoHJeHcauus. MeractabunpHoe cocrosiHue. DHeprus ['nbbca
oOpa3oBaHusl 3apojpllia HOBOW (ha3bl, KPUTUYECKUH paguyc 3apoabima. J[IBe cranuu
oOpa3oBaHusi HOBOM (ha3pl. CBSI3pb KMHETUKU OOpa3oBaHMsI HOBOW (a3bl C IMEPECHIIICHUEM.
VYnopapiieHue JUCHEPCHOCTbIO TMPU TOMOI€HHON KoHjaeHcauuu. llpumepsl moJryueHus
JUCIIEPCHBIX CUCTEM METO/1aMU (PU3MUECKON U XUMUYECKOM KOHICHCALIUH.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanuss mexanusmoB ajacopOmuu (duszmdeckas ancopOIus, XeMocopOuus u
nonooOMenHast agcopoums). [Ipupona agcopOrmorHbIX crii. OCOOEHHOCTH COCTABIISIFOIIMX CHJI
Ban-nep-Baanbca (OpHEHTALMOHHBIX, MHIYKIMOHHBIX U JUCHEPCUOHHBIX) IMPH aacOpOIUH.
VYpaBHeHHE AJ1s TOTEHIMAIBHON SHEPTUH B3aUMOJICHCTBUS aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

Ancopbuusi ra30oB M _IapoB Ha OJAHOPOIHOW MOBEpPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMBbl MOHOMOJIEKYJSIpHOU ancopOuuun Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTaHT
3TOro ypaBHeHus (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). YpaBHenue @peiininxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue uzoTepMbl
aacopOuuu, ero ananmu3. JluneliHas ¢opma ypaBHeHuss bOT u pacyer ero KOHCTaHT.
Ompenenenue yaenbHOM MoBepxHoCcTH MeTo oM BOT.

Ancop6uus ra3oB ¥ apoB Ha MOPUCTHIX MaTepuanax. KoguuecTBeHHblE XapaKTePUCTUKU
NOpUCTBIX MarepuasioB. [lopucTble Tena KOPIYCKYJISPHOW, KPUCTAJUIMYECKONM U ry0Ovaroi
CTPYKTYpBI, MeTo/bl UX noiydeHus. Knaccudukanus nop no JlyOMHMHY U €€ B3aUMOCBS3b C
TEOPHUSMHU AJICOPOITUH.

Teopus xkanwsApHOW KOHACHCAMHU. KalmniuisipHO-KOHIEHCAMOHHBIN THCcTepe3uc. Pacyer
UHTEerpaibHON U nuddepeHanbHol KpUBBIX pacipeaesieHns 00beMa nop o pa3zMepam.

OcoOeHHOCTH afcOpOLMM Ha MHUKPONOPUCTBIX Marepuanax. [loTeHuumanbHas Teopus
[Monstnu.  AncopOUMOHHBIM — moTeHUMan.  XapakTepucTU4YecKas  KpuBas  aJcopOLHu.
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TemneparypHass HHBapUaHTHOCTh U aQUHHOCTh XapaKTEPUCTHUECKUX KpuUBBIX. OOG0OIIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJHEHUS MHUKPOIOpP, YaCTHBIE CIIydaud ATOTrO
ypaBHeHus (ypaBHeHue JlyOmnuHa-PamymikeBuua). AacopOrusi ra3oB W NMapoB B XUMHYECKOM
TEXHOJIOTUH.

Ancopbuusi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crtpoenus monexkyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa IpH coOnroaeHuH 3akoHa ['eHpu u ypaBHeHust JIeHrmropa.
VYpaBHenune IllumkoBckoro. VYpaBHEHHS  COCTOSIHUS — Ia3000pa3HbIX  [OBEPXHOCTHBIX
(ancopOUMOHHBIX) IMIEHOK. THITBI TOBEPXHOCTHBIX IUIEHOK M OINpEAETICHUE UX XapaKTepUCTHK.
Becol Jlearmiopa. @akTophl, ONpeNEsaIONnide arperaTHoe COCTOSIHUE aICOPOIMOHHBIX TIJICHOK.
Ompenenenue cTpoeHUs aACOPOIIMOHHOTO CII0s U pa3mepoB Mojekyn [TAB.

Paznen 4. DnexTpuyeckue SBJACHNS Ha IOBEPXHOCTU

JBornoit snexkrpuyeckuit cioit (IIC), mexanm3mel obOpazoBanus [IIC. CooTHomeHus
MEXAY IEKTPUUYECKUM MOTEHIMAIOM U OBEPXHOCTHBIM HaTsDKeHHEM (ypaBHeHuUs Jlunnmana).
DNeKTpOKaNUUISIpHbIE KpUBbIE U onpeenenre napamerpoB [I3C no 3TuM KpUBBIM.

O6uue npencrasiaeHus o reopusix crpoenust AIC. Teopus ['yu — Uenmena. YpaBHeHnue
[Tyaccona-bonbumana misa quddysHoit yactu JI9C u ero pemenue. Tonmuna auddyszHoro cios
Y BIMSHUE HA HEe pa3nu4HbIX (HakTOpoB. [[BOMHON anekTpuueckuii cimoit mo teopun llTepHa,
nepe3apsiika mopepxHocTu. [Ipumepsr oOpazoBanus JI9C. Mutiemibl 1 X CTPOCHHE.

Yerblpe BUJA 3JIEKTPOKMHETUYECKUX SABJICHUN. OJIEKTPOKMHETHYECKUH MOTEHLMAl H
BJIUMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHue ['eabmronbia-CMOIyXOBCKOTO st
CKOPOCTH IEpEeHOca MpU 3JIEKTPoOcMoce U 3ekTpodopese. DPPeKTsl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (IIOBEpXHOCTHAs  MPOBOJAUMOCTb,  3JIEKTPO(OPETUUECKOE  TOPMOKEHUE,
penakcannoHHbIN 3G dekT). [IpakTrHdeckoe HCTIOIB30BaHUE IIEKTPOKMHETHYECKUX SBICHHUH.

Paznien 5. Kunetnyeckne CBOWCTBA IMCIIEPCHBIX CUCTEM
OCHOBBI CEIMMEHTAIIMOHHOTO aHaimm3a. CBI3b CKOPOCTH OCAXKJICHUS YaCTHI[ C HX
pasmepoM. YcnoBus  coOmoaenuss  3akoHa  Crokca.  CeaMMEHTAIlMOHHBIM  aHAIN3

nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus 4acTHl] IO
paanycam. DKCIIEpUMEHTAIIbHBIE METO/Ibl B CEAUMEHTALIMOHHOM aHaJIH3e.

MouiekynsspHO-KUHETHYECKass MpHpoja OpOyHOBCKOTO JBIKEHHUS. CB3b  MEXAy
CPEIHEKBAaPATUYHBIM CIBUIOM 4YacTull U Kodpduuuenrom mudpdy3un (3akoH ODMHIITEHHA-
CMOIyX0OBCKOr0). OKCIIEpUMEHTaJbHasi MpoOBEpKa 3akoHAa OWHIITEHHa-CMOIyXOBCKOTO.
CrnenctBus U3 TEOPUU OPOYHOBCKOIO JBHYKEHHUSL.

CenuMeHnTanmnoHHO -G O Y3MOHHOE paBHOBECHE, TUIICOMETPUYECKUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperaruBHas ycTOMYMBOCTD U KOAryJsliys JUCHEPCHBIX CUCTEM

OOmue BOMPOCHl  YCTOMYMBOCTU  JaucHepcHbIX cucteM. CeauMeHTalMOHHAas U
arperatuBHasi ycToHuuBoCTU cucteM. JInodunpHeie u 110(hoOHBIE CUCTEMBI: CAMOIIPOU3BOILHOE
oOpa3oBaHHE OJHMX U HEOOXOAUMOCTh cTaOmnu3auuu Jpyrux. Kpurepuil nmodunpHOCTH
cucteMm 1o Pebunnepy-1llykuny.

JImopunbubie aucnepcHele cucteMmbl. Kilaccupukanus u  oOmias XapakTepUCTHKA
MTOBEPXHOCTHO-aKTUBHBIX BELIECTB. TepMOAMHAMHMKA W MEXaHU3M MHULEI000pa30BaHMUSL.
Crpoenne munemn [TAB. ComoOunu3zanus. OcHOBHbIE (DAKTOPBI, BIUSIOUINE HA KPUTHUECKYIO

KoHLeHTpauuo wMmunemioodpazoanus (KKM). Metoner onpenenenuss KKM. Ilpumenenue
ITAB.

JInopoOueie nucnepcHble cuctembl. DaKTOphl YCTOWYMBOCTH JUOPOOHBIX CHCTEM.
broicTpas u meanenHas koarymsiuus. Kuneruka xoaryssiuun no CmoisryxoBckomy. Onpenenenue
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CKOPOCTH M BPEMEHHM MOJOBUHHOM KOaryasiiuu. 3aBUCUMOCTb YKCJIa YacTUIl PA3HOTO MOpsIKa
OT BPEMEHH.

OcHoBHble monoxenust Teopum Jlepsruna, Jlanmay, @Depses, OsepoOeka (JJIDO).
PacknuHuBaromiee JaBieHHE W €ro  COCTaBJSIOUIME. OHEPrus  3JIEKTPOCTaTUYECKOTO
OTTAJKWBAHUSA NpPU B3aUMOJEHCTBUM ClIa003apsHKEHHBIX MOBepXHOCTe. Cuibl U 3HEprus
nputspkeHus.  OOliee ypaBHEHUE [UIsl DHEPIMM  B3aWMOJEWUCTBUS JIUCHEPCHBIX YaCTHII.
[ToTeHnmanpHple KpUBbIE B3aMMOJIECMCTBHS 4YaCTHI] B MOHOCTAOMIIM3MPOBAHHBIX JUCIEPCHBIX
cuctemMax. [loTeHnuanpHBIN Oapbep W €ro 3aBUCMMOCTh OT TOJIIHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpoM MHUHHMMYyMax. HeWTpain3anvoHHas M KOHIIEHTpPAl[MOHHAs
koarymsiuusi. [lopor Obictpoit koarymsiuuu. IlpaBuno I[Hynbne-I'apau. 3akon epsruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BbICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYMCTKM MPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha HW3MEHEHUH
arperaTUuBHON M CEAMMEHTAMOHHOW YCTOMYMBOCTH JTUCIIEPCHBIX CUCTEM.

Pazpgen 7. CTpykTypoo0Opa3oBaHKe U CTPYKTYPHO-MEXaHMYSCKUE CBOMCTBA JUCIECPCHBIX

CHUCTEM

Tunel  cTpykTyp, o0Opa3yloluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTUBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHME arperaTuBHO-
YCTOWYUBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JUCHEPCHBIX cHcTeMax. B3anMOCBA3b MEXAy BHJIOM NMOTEHUHAIBHON KPUBOW B3aMMOJEHCTBHS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoarynsiroHHO-TUKCOTPOITHbIE
U KOHJEHCAIlMOHHO-KPUCTAIIN3alMOHHbIE CTPYKTYphl. [lepexoa oAHMX CTPYKTyp B IpYyTHE.
Teopust crpykrypooOpa3zoBanus ((HU3UKO-XUMHUYECKash MEXaHHWKa) KaK OCHOBAa TIOJy4YeHUS
HOBBIX MaTepUaJOB.

Peonoruueckuif MeToj uccieqOBaHUS JUCHEPCHBIX cucTteM. OCHOBHBbIE IOHATHS U
UJealbHbIE 3aKOHBl PEOJIOTHMH. MoOJAenupoBaHUE pEOJIOTHYECKUX CBOMCTB Ten. Moaenb
Maxkcsenna, Mmonens KenpBuna-®oiirta, mojiens bruaTrama.

Knaccugpukanuss JIuCHepCcHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHMYECKHM CBOMCTBaM.
HploTOHOBCKME UM HEHBIOTOHOBCKHE KHUJAKOCTH. llceBmoruiactuyeckue U JUIIaTaHTHbBIE
KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOWYMBBIX TUCHEPCHBIX
cucreM. YpaBHeHus OiHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUIKOOOPa3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3axiroueHue
HOBCpXHOCTHBIC SABJICHUA WU )II/ICHepCHBIG CUCTEMBI B XHMHq€CKOﬁ TCXHOJIOTHUH.

Komnonanas xumus u oxpaHa oKpy»Karouieil cpepl.
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4 O0bémM yueOHOM TMCUNIIUHBI

O0bEéM TMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[Tpaktnueckue 3anstus (113) 0 0 0
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesibHas paboTa - -
CaMocToATEeNTbHOE N3YUCHUE PA3/ICTIOB JUCITUTIIMHBI (TOATOTOBKA 2,22 80 60
K J17a00paTopHbIM paboTam)
Buja kouTpoJs:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyToO4Hasl aTTeCTaIus 1.0 0,4 0,3
[ToaroToBKa K 9K3aMEHY. ’ 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH
AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
"BeruncianrteibHas matematuka' (51.0.16)
1. Ieab AUCHMIVIMHBI — [JaThb CTYIAEHTaM TEOPETUYECKWE 3HAHUS U Hay4duTh

IIPAKTUYECKUM YMEHUSM U HaBBIKAM HCIIOJIb30BAHUSI COBPEMEHHBIX MATEMAaTHYECKUX METOJOB
pacdyeToB, pPACUETHBIX MCCIECIOBAHWM, AaHAIW3d, ONTHMH3ALMN WHXEHEPHBIX IPOIECCOB C
npuMeHeHueM s3blka Python 1is pemienus mmupokoro Kpyra 3ajad  BBIYHCIUTEIbHON
MAaTE€MAaTHKHU.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIUIICH TOIKEH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIIK-1.2; OIIK-2.11; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-3.7; I1K-1.3; IIK-
1.6; IIK-1.11;

Buame:

- BBIYUCIIUTEIbHBIE W QJITOPUTMHYCCKHE AaCHEKTHl, HEOOXOAMMBIC IS TPUMCHCHUS
COBPEMEHHBIX CUCTEM KOMITHIOTEPHOM MaTeMaTUKH, B 4acTHOCTH Python;

- METOJBI ¥ AIITOPUTMBI IS PEIICHUS MH)KCHEPHO-TEXHUYCCKUX PACYCTHBIX 3a/1a4;

Ymems:

- opMaTM30BaTh 33/Ia4M BHIYMCIUTEIILHON MaTEeMaTHKH;

- TMPUMEHATh TIOJNyYCHHBIC 3HAHUS TPU PEIICHHH MPAKTHYCCKUX HWHKCHEPHO-
TEXHHMYECKUX PACUCTHBIX 33aa4 BBIUYMCIMTEIBLHOWM MAaTEeMAaTHKH, C  HCIIOJIh30BAaHUEM
COBPEMEHHBIX CUCTEM KOMITBIOTEPHOM MaTeMaTHKH, B 4acTHOCTH Python.

Bnaoemy:

- METOJIaMH TIPUMCHECHHS COBPEMCHHBIX CHCTEM KOMITBIOTCPHOH MaTeMaTHKH, B
yactHOCTH Python;

- CIIOCOOHOCTBIO TOCTAHOBKH WM PEIICHUS WH)XCHEPHO-TEXHUYCCKUX PACUSTHBIX 3a1ad
BBIYHMCITUTSIIBHON MAaTeMaTUKH W HAaBBIKAMH HWHTEPIIPETAIMA W TMPUMEHEHHS ITOJTy9aeMbIX
pe3yIbTaTOB.
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3. Kpartkoe cogep:xaHue TUCUMILTHHbBI

Beenenne. llenu u 3amaun kypca. Kparkas xapakTepucTuka YMCIEHHBIX METOJIOB U UX
ocobenHoctu. [IpoGnemsl 1 pemenus. 3aga4n ¥ MECTO Kypca B TOATOTOBKE CIICIIMAIACTA.

Paznen 1. IIKM Python u oco0eHHOCTH ero peanu3anuM Uil pellleHHs] PacYeTHbIX
3aJa4 B XMMHH ¥ XUMHY€CKOIl TEXHOJIOTHH.

1.1.  OObBEeKTHO-OpUEHTUPOBAHHBIA  sI3pIK  nporpamMmupoBaHus  Python:  o003o0p.
Oco0OeHHOCTH U CBOMCTBAa 00BbEKTHO-OpHeHTHpoBaHHOTO nporpammupoBanus (OOII). Co3nganue
U wucnoib3oBaHue aucTpuOyruBa Anaconda. WMudpactpykrypsr Spyder, Jupiter, crpykTypa
s3pika. OCHOBHBIE CTPYKTYpbl JAaHHBIX (CHHCOK KOPTEX, OOBEKThI) U ONepaluu HaJl HUMHU.
Anroputrmbl. OCHOBHBIE AJITOPUTMHUUYECKHE KOHCTPYKIMH (CI€I0BaHNE, BETBICHHE, LIUKIIbI) U UX
peanuzauus B Python.

1.2. Beenenue B mnporpammupoBaHue Ha s3bike Python. CrpykTypa mnporpaMmsl,
OTCTYIIbI, MOJYJH, OIeparopbl, (GYHKUUM (MMEHOBaHHbIE M AHOHUMHBIE), OCOOEHHOCTH.
CrangapTHele W HecTtaHjaptHble (yHKuuum Python (o0miero HasHayeHusi, MaTeMaTHYECKHE,
00paboTKa CTPOK, BBOJI/BBIBO).

1.3. Pa3paGoTka airopuT™MoB, MPOrpaMMHUpOBaHKHE W OTJajaka mporpamm Ha Python (B
cpene Spyder). Ynpasstonue konctpykmnu if, for, while.

1.4 OG30p mpeaMeTHO-OPUEHTUPOBAHHOM OnOMHoTekn Moaynerd Python s HaydHsix u
MHXEHEPHBbIX BhluucieHuil SciPy (Moxynau scipy ¥ numpy, a Taxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy Ui BEKTOPHBIX U MAaTPUYHBIX BBIYHCICHHIM
ndarray. OcOOEHHOCTH BBINIOJHEHUS JEHCTBUII HajJ MaTpulaMu (CJIOXKEHHE, BbIUHUTAHUE,
YMHOK€HUe, oOpaiieHue) Ha si3bike Python. MHpopmanmonnsie MmaTpuunble GpyHKIUU (HOpMa,
omnpenenutenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., UHIEKCHpOBAaHHE,
MaTpu4yHOE Tpou3BeAcHHE W (QyHkumu Momynsi numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Tloctpoenue rpadurxoB B Python ¢ ucnonp3zoBanuem momyssi matplotlib. ®ynkiun
Monayisi matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
MapaMeTpoB U aHHOTHUPOBAHUE rPaPUKOB.

Paznen 2. Metoabl BbIYMCIHUTEIbHOH MaTeMaTHKH. OCHOBHBIE 3Tanbl pelIeHUS
3aaa4 Ha JBM. Pemienne cucrem uHeliHbIX aaredopanyecknx ypasuenuii (CJIAY).

2.1. [IpsiMble M UTEPAMOHHBIE YMCIEHHBIE METObl. DJIEMEHTHI TEOPUH MOTPEIIHOCTEMH.
[Tonsatue HOpMBL. OCOOCHHOCTH MaMIMHHOW apudMeTuku (Kpatkuii moBTop). OCoOEHHOCTH
BBINIOJIHEHUS JIEMCTBUI HajJ MaTpullaMu (CJIOXKEHHE, BhIUMTAaHUE, YMHOXKEHHE, 0OpalieHne) Ha
a3pike Python, nHpopmanrionHele MaTpruHble QYHKUINUN (HOpMa, ONIPEIEIUTENb, PAHT).

2.2. Pemenne cuctem nmHEHHBIX anreOpamdeckux ypaBHeHuit (CJIAY). IlocranoBka
3amaun. [lorpemnoctu. MeTonpl ¢ MCHOJB30BaHUEM OOpPAaTHOM MAaTpUIbl U METOJ IMPOCTHIX
utepauuii. Pemenne CJIAY B Python ¢ ucnons3oBanuem moayneit numpy.linalg u scipy.linalg.
u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. O630p metonoB pemerus CJIAY. BerumcnurensHas yCTOMYHMBOCTH, CXOJHMMOCTH
MeT0/10B. OOYCIIOBIEHHOCTh CUCTEMBI JINHEHHBIX airedpandeckux ypasHenuit (CJIAY) u uucino
00YCIIOBJICHHOCTH.

Paznen 3. O6pabGorka pe3yabTaToB HU3MepeHHsi O1HON BeauduHbl. [Ipudanxenune
(pyHkuuun MHoOrowieHamu ¢ oaHoii HezaBucumoil nepemenHoii. MHK. ®@yukuuu Python
JIS pad0ThI C MHOTOYJICHAMH.

3.1. ObOpaboTka >KCHEPUMEHTAIBHBIX NAaHHBIX. TOYEUHBIE W MHTEPBAIBHBIC OIICHKH.
Oynkuuu Python. Onpenenenuie kpurepust CTbroeHTa

3.2. Ilpubmmwxenne ¢yHKIuA. MeToapl WHTEPHOJAIHMH 3aBUCUMOCTEH C OJHOM
He3aBUCUMOU nepeMeHHoN. HTepnoasiuonHblii MHOTOWIEH Jlarpanxka, peanuszauus B Python.
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3.3. Ilpubmmwxenue @yHkuii. MeToapl anmpoKCUMAIMK 3aBUCUMOCTEH C OJHOM
He3aBUCUMOU nepeMeHHOM. Meton HanMenbnx kBagparoB (MHK). Mcnons3oBanue pyHkiumit
Python mns  ammpoxcumarmm wu MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

Paznen 4. Pemenue cucrem HeauHelWHbIX ypaBHeHuil (CHY) w4mncieHHbIMH
MeTOJaMH.

4.1. AnropuTMBI METOIa TPOCTON UTepanuu u meroaa Hetorona - Padcona ans pemenus
CHY. CkopocTb cX0q1MMOCTH, OLEHKHU MorpemHocTy. Peanuszanus metonos B Python.

4.2. Meronvka UCHOJIb30BaHUS pelaTesied B MOAYNE scipy.optimize, (QyHKUUU
root_scalar, root.

Paspnen 5. Pemrenne 3a1a4 MHOTOMEpPHO#M ONTHUMHU3ALMU YUCJICHHBIMH METOAAMH.

5.1. Knaccudukanuusa 3amad U METOJOB ONTHUMM3ALMKU. MeETOoJ IpaJlu€HTHOTO CITyCKa.
Merton nepopmupyemoro MHOTOTpanHuKa. Peanu3zaius meto0B B Python.

5.2 Berpoennsie Meto bl SciPy. Boibop pematens B Moayse scipy.optimize BetpoeHHbie
Metoabl SciPy, dyHkiuu minimize scalar, minimize.

Pasnen 6. Ananu3 u pemieHue AUP@PepeHUHAIBHbIX YPAaBHEHUNl YHMCICHHBIMHU
MeTOoJaMH.

6.1. AnroputMbl METO/10B pelieHus quddepeHInaIbHbIX ypaBHeHuH. MeTo bl Ditnepa u
ero moaudukanuu. Peanuzamus metonoB B Python. Beibop pemarenst B moayne scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

4. O0béM yueOHOM THCHMIINHBI

O0béM TMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[TpaxTueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTesbHasi paboTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,67
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 59,8 | 44,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
"MarepuaJioBeenue u 3amuta ot koppo3un" (b1.0.20)

1. Heap qAucHUIUIMHBI — IPUOOPETEHNE CTYACHTaMU 3HAHUM 00 OCHOBHBIX TUIIAX, CTPOCHUU U
CBOMCTBAX COBPEMEHHBIX MATEPUAJIOB, HCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHAX
OPraHM4YeCKUX COCIMHEHUH a30Ta.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00YYAIOIIHIACH TOIKEH:
Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
VK-2.2, VK-2.4, YK-2.10; OIIK-1.9; OIIK-1.18; OIIK-1.27.
Buame:
- OCHOBHBIC KJIACCBI COBPEMEHHBIX MATEpPHAJIOB, WCIIOJIb3YEMbIX, B YaCTHOCTH, B
TEXHOJIOTUSAX OPraHUICCKUX COCTMHEHUH a30Ta;
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- COCTaB MU CTPYKTYPY COBPEMEHHBIX MATE€pUAJIOB, HCIOJIb3YEMBIX, B YaCTHOCTH, B
TEXHOJIOTUSX OPraHUYECKUX COCTMHEHNH a30Ta;

- XapaKkTepUCTHKH COBPEMEHHBIX MAaTEpPHAIOB, HWCHOJb3yEMBIX, B YacCTHOCTH, B
TEXHOJIOTUSX OPraHUYECKUX COCTMHEHNH a30Ta;

- npuHATYr0 B Poccuiickoii ®denepannu MapKUPOBKY  OCHOBHBIX IIPOMBIIUICHHBIX
MaTepHuaos;

- B3aUMOCBSI3b  MEXIY CTPYKTYpPO#, CBOWCTBAMM H YCIOBHAMM OKCILTyaTallMU
COBPEMEHHBIX MAaTEpPHAJIOB, HCHOJb3YEMBIX, B YAaCTHOCTH, B TEXHOJOTUAX OPraHHYECKHX
COCIMHEHUH a30Ta;

Ymemo:

- OLICHUBATh H YNPABIISATH CBOWCTBAMM COBPEMEHHBIX MAaTE€pPUAJIOB, UCIOJIb3yEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSX OPIraHUYECKUX COCTMHEHUN a30Ta;

- ONPENENATh OCHOBHBIE CBOMCTBA  COBPEMEHHBIX MAaTE€pHAJIOB, HCIIOJIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSX OPTraHUYECKUX COCTMHEHUN a30Ta;

- moadupaTh MaTepualbl C BBICOKUMHU HKCIUTyaTallMOHHBIMM XapaKTePUCTHKaAMU st
3a/IaHHBIX YCIOBUH JKCILTyaTallui, IPOrHO3UPOBATh UX

Braoemy:

- METOJIaMH OIIPENEIICHUs CBOMCTB COBPEMEHHBIX MAaTE€pHaIOB, MCIOJb3yEMBIX, B
YaCTHOCTH, B TEXHOJIOTUSX OPTraHUYECKUX COCTMHEHUN a30Ta;

- METOJIaMH 3aIUThl MAIIMH U allllapaTOB XUMHUYECKHUX ITPOU3BOJICTB OT KOPPO3HH.

3. Kpartkoe cogep:xaHue TUCHMILIHHbBI

Pa3nen 1. @u3uko-xuMnyeckne 0CHOBbI MATEPUAJIOBeIeHHUS

OcHOBHbIE TOHSTHS O CTPOCHHM, CTPYKType M CBOMCTBax MarepuaioB. MeTombl
U3YYEHHUS CTPYKTYpPHI U CBOMCTB MaTepHaloB.

Crpoenue matepuanoB. OCHOBHbIE TUIBI KpUcTaindeckux peuietok. Kiaccudukanus
KPUCTAJJIOB MO THUIAM CBSI3U. AHU30TPONMS CBOMCTB KpHUCTaUIOB. CTpOoeHHE peanbHbIX
KpucTayyioB. JledeKTsl pealbHbIX KPUCTAIJIOB U UX BJIMSHHE Ha CBOMCTBA METAJUIOB U CILJIABOB.
CpoiictBa mucnmokanuit. Kpucrammsanus wMeTawioB U ciuiaBoB.  CaMonpou3BOJIbHAS
kpuctaym3auusa.  HecamomnpousBosibHas — Kpuctauimzauus.  AMopgHBIE  MaTepHabl.
Hanomatepuanbsl. Amnorponuyeckue mnpeBpaiieHus MeramioB. CTpyKTypa HEMETaJUIMYECKUX
MatepuanoB. CTpoeHHEe MOJIMMEPOB, CTEKIIa, KEPAMUKH.

CpoiictBa marepuaioB. [lokazarenu coiicts. Kinaccudukauus cBoiictB. Mexanunueckue,
¢buznueckue, XMMHYECKHE, SKCIUIyaTal[MOHHbIE M TEXHOJIOTMYECKHE CBOMCTBA MaTEpUaJIOB.
[lokazarenu MeXaHMYECKMX CBOICTB, OIpeleisieMble IpPU CTaTUYECKUX HCHBITAHUAX Ha
pacTsbkeHne M u3ru0. MeTonel  ompexaeneHus TBepaocTH  MarepuanoB. [lokazarenu
MEXaHUYECKUX CBOMCTB, OTpeieiieMble P JTUHAMHYECKUX U LUKINYECKUX UCIIBITAHUSX.

OU3NKO-XUMHUYECKNE OCHOBBI MAaTEPUAIOBEACHHUS.

OcCHOBBI T€OpUHU CIUIaBOB. J/luarpamMmbl COCTOSIHUS CIUIaBOB. TE€PMUHBI U ONpPENEICHHUS.
Huarpammsl — "coctaB-cBoicTBO". Da30BbIN COCTAB CIUIABOB. 3aBUCUMOCTb MEKY CBOMCTBAMHU
CIUTaBOB W TUNIOM auarpammel coctosinus. [Ipasuno H.C. Kypnakoga.

Paszpen 2. Meranimmyeckue MaTepHabl

XKene3o u cmnaBel Ha ero ocHoBe. Ctanu U uyryHsl. JKene3o0yriiepoJucThie CIUIABBI.
CTpykTypbl  CIUIaBOB  JKe€Je30-yrjiepoid. Jluarpammbl — COCTOSIHUSA — KeEJIE€30-LEMEHTHT.
KoMmoHeHTsl, (a3bl U CTPYKTYpHBIE COCTABJISIIOIINE CTAIEH U OEJIbIX UYT'YHOB.

KoHcTpyKkiimoHHbIe METaNIMYECKUE MaTepHUalIbl. YTIIEPOIUCTHIE U JIESTUPOBAHHBIE CTAIH.
Knaccudukanusi craneil, omnpeneieHue MOHATUS KayecTBa CTalu (TpeOOBaHHUS K KadecTBY).
Bnusinue yrieposa v MOCTOSIHHBIX (TEXHOJIOTMYECKHUX) IMpUMEcEed Ha KaueCTBO CTalld, METOJIbI
yIIydlllEeHUs KauecTBa cCTajdu (MOBBbILIEHHE €€ KOHCTPYKLIMOHHOW MpoyHOCTH). BrusHue
JIETUPYIOLIUX DJIEMEHTOB Ha cBolcTBa ctayid. KoHCTpykumoHHBIE cTanu. MHCTpymMeHTanbHbIE
cranu. Knaccudukanust yriaepoaucTbiX U JIETHPOBaHHBIX cTaneid. MapkupoBka craneil YyryHsl
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u TBepable craBel. CBolicTBa U Ha3HaueHue uyryHa. [Ipouecc rpaduruzanuu. UyryHsl cepsie,
Oenble, KOBKHE, BHICOKOIIPOUYHbBIE, UX CBOICTBA, 00J1aCTh IPUMEHEHUS, MapKHPOBKA.

Tepmuueckas oOpaboTtka. Teopus U mpakTUKa TEPMUYECKON U XUMUKO-TEPMUYECKOM
00paboTky MeTalyioB U cIuiaBoB. Ilpuposia, MexaHu3M M YCIOBHSI MPOTEKAHUSI CTPYKTYPHBIX
npeBpanieHuil B cranu. Bugsl Tepmudeckoit 00pabotku cranu: omkur | u Il poxa, monHbii u
HEMOJIHBIM OTXUI, HOpMajM3alus, 3aKajka, OTIYCK. 3aKaJMBa€MOCTb U MPOKAJIMBAEMOCTh
ctasiedi. BnusHue tepmuyeckoil o0pabOTKM Ha MexaHHW4eckue cBoiicTBa crainu. dusznueckue
OCHOBBI XMMHUKO-TepMudeckod 00paboTku. [Aud@y3noHHOE HACHIILIEHHE MOBEPXHOCTH CTalld
HeMeTallaMd. Buzabl u crocoObl nemeHTanuu. AszotupoBanue — crainu. [duddysnonnas
MeTtaun3anus. IoHHast XMMUKO-TepMudecKas 00padoTka.

[{BeTHBIE MeTaUIbl U CIUIaBBI HA UX ocHOBe. OO0IIas XapakTepuCcTUKa U KilacCUpUKalus
MEeIHBIX cIiaBoB. JlaryHu, OpoOH3bI, MeJIHO-HUKeJeBble cIuiaBbl. OOmias XapakTepucTHKa
AIIOMHHHUEBBIX CIUIaBOB. JlehopmupyeMble altOMUHUEBBIE CIUIABbI, JIUTEHHBIE AIIOMHUHHUEBBIC
crutaBbl. OOmIasi XxapakTepuCcTUKa MarHUEBBIX CIUIaBOB. JleopMupyemble MarHueBbI€ CILIaBBL.
JIuTeliHble MarHueBbl€ CILIABBl. TWTaH W CIUIaBBI Ha OCHOBE THUTAaHA. BiMsHue nerupyronmx
3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA TUTAHOBBIX CIJIAaBOB. bepuiuMii U CIJIaBbl Ha €ro0 OCHOBE.
TyromnaBkue MeTalIbl ¥ CIUIABBI HA UX OCHOBE.

Pazgean 3. OcHoBbl Koppo3uu MeTa10B. IIpMHUMOBI M MeTOAbI 3alIUTHI OT
KOppO3UH.

OcHoBHbIE NpPUYMHBI KOppo3uu MeTauioB. [lokazarenn kopposuu. Kiaccudukanus
KOPPO3MOHHBIX IPOLECCOB. XUMHUUYECKast Koppo3us. ['azoBas kopposus. Kopposus B :KUAKOCTIX
— HEDJIEKTPOJIUTAX. DJIEKTpoXuMudeckas Koppo3us. KuHeTuka 31eKTpoXuMHUECKON KOPpPO3UU.
Koppo3us MeTanioB B yCIIOBUSX TEXHOJOTUYECKUX CPEJl XUMHUUECKUX MPOU3BOJICTB.

[IpyHOANBI M METOMBI 3alUTEl OT KOPpo3uH. KOppO3HMOHHOCTOMKHE METAIIIMYECKUE U
HEMETAINIMYECKHEe MaTepuaiabl. MeToApl 3alluThl MAlIMH M allaparoB  XUMHUYECKHX
MIPOU3BOJICTB OT KOppo3uu. MHruOUTOpHEl KOPPO3UH. DIEKTPOXUMHUYECKAs 3alluTa. 3alUTHbIE
MTOKPBITHUS.

Pa3nen 4. HemeTanimueckue MaTepuaJibl

Martepuansl Ha OCHOBE BBICOKOMOJEKYISIPHBIX coeauHeHud. CTpoeHue u CBOMCTBa
noJMMepoB. TepMOpeakTHBHbIE U TEPMOILIACTUYHBIE moJuMmepbl. CTpoeHHE U CBOMCTBa
mwiactMacc.  OCHOBHbIE  PAa3HOBMJHOCTH  MPOMBILUICHHBIX IMOJMMEPOB U  IIacTMacc.
["a30HarnoIHEHHBIE MIJITACTMACCHI.

OcoOeHHOCTH CTPOCHHMs, CBOMCTBA PE3WHOBBIX MaTepuajoB. Pe3uHbl 001IeTO
Ha3HAYEeHUs, CTIeLUaIbHbIe PE3UHBI U 00JIACTU UX IPUMEHEHUS.

Jlakokpacounsie matepuansl (JIKM). OcnoBuble Buabl JIKM. Kpacku, naku, rpyHTOBKa,
HirnartijeBKa.

Kepamuueckue marepuanbl. KoHCTpyKUMOHHAs, MHCTpYMEHTAJbHAas UM TEXHUYECKas
kepamuka. Heopranmueckoe crexio. Knaccugukanus cTeKoa MO Ha3HAYEHHIO U 00JIacTH
npumenenus. Curamibl. ['padur. Acbect. CBoiicTBa 1 00J1aCTU IPUMEHEHUSI.

CMma3ouHble Maciia, MJIaCTUYeCKUe CMa3KH, TBEpAble CMa30uHble MaTepuaibl. CMa304HO-
OXJIQXKIAFOIINE )KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHbBIE MaT€pUAIIBI.

AHTUOPUKIIMOHHBIE METAJUTMYECKHUE U HEMETAJUIMYECKUE MaTepraibl.

Komnozunmonnsie wmarepuansl (KM). OOmast XapakTepucTUKa KOMIIO3MLHOHHBIX
MarepuanoB.  JlucnepcHo-ynpouennsie KM,  cioucteie KM,  Bosoknucteie  KM.
KoMmno3unmonnsle MaTepuanbl Ha MeETAIMYECKOM U HemeTauimueckod ocHoBe. CAIl
(cieueHHBIE ~ ATIOMUHHUEBBIE  MOPOILKH). ApPMHUPOBAHHbIE  TMOJUMEPHbIE  MaTepHAJIbL.
Kepamuueckre KOMNO3UMIMOHHBIE MaTepuaibl. YTIEPOJHbIE KOMIIO3ULMOHHBIE MaTepHAaIbL.
['uOpuHbIE KOMIIO3UIIMOHHBIE MaTEPUAJIBL.

Pa3nes 5. JxoHoMHu4YecKku 000CHOBaHHBII BHIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaioB JUIsi KOHKPETHOTO TEXHOJOTHYECKOro IMpolecca,
HCIOJIb3YEMBIX, B YAaCTHOCTH, B TEXHOJIOTUSX OPraHMYECKUX coequHeHuil azora. Kpurepuu u
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QJITOPUTM BBIOOpPA KOHCTPYKLIMOHHBIX MaTEPUAJIOB. DKOJOIrMUYECKHE U SKOHOMHUYECKUE aCIIEKThI
MaTepUaIOBEACHNS U 3alUThl MATEPHUAIIOB OT KOPPO3UHU.

4. O0béM yueOHOM THCUHMILIUHBI

O0BEM TUCTIUTUTHHBI
Buner yue6HOM paboThI

3E Akap.u. Actp.u.
OO0uiasi TPy10€eMKOCTh AUCHUNJIMHBI 10 Y4e0HOMY TUIAHY 3 108 81
KonTakTHasi padoTa - ay1uTOPHBIE 3AHATHS: 1,3 48 36
Jlexmu (JIex) 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
CamocrositesbHast padora (CP): 1,7 60 45
KonrtakTHas camocrositenpHas pabota 0,2 0,15

1,1
CaMOCTOSITETbHOE N3YYEHUE Pa3/1eI0B AUCUUIIIMHbI 59,8 44,85
Bua konTpoJsi: 3ayer

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
DJIeKTPOTEXHUKA M MPOMbIlIIeHHAas1 dJiekTpoHuka (51.0.21)

1. Heap mucuunmiuHbl — ¢QopMmupoBaHHMe Yy oOOydarolUuxcsd KOMIIETEHLHUH,
o0ecrieunBarOIMX TEOPETUYECKYI0 U IMPAKTUYECKYIO IOJrOTOBKY BBIMYCKHHKA, YMEIOIIETO
BBIOMPATh U IKCIUIYaTUPOBATh AIEKTPOTEXHUUECKHUE U 3JIEKTPOHHBIE YCTPOMCTBA, BIIAJCIOIIETO
HaBbIKAMU  HCMOJb30BAaHUS ~ COBPEMEHHBIX  MH(GOPMALMOHHBIX  TEXHOJIOTMH  Juid
ABTOMAaTHU3UPOBAHHOIO MOJEIMPOBAHUS U pacUYETa IIEKTPUUECKHUX U AIEKTPOHHBIX LIETEH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLIMHBI 00y YAIOIIUIICA TOIKEH:
OO0naaathk CICAYIONIMMEI YHUBEPCATbHBIMU KOMITCTCHITUSAMHA ¥ HHIUKATOPAMH UX JTOCTHIKCHHS:
YK-2 - YK-2.1, YK-2.4, YK-2.6.
OO6manate cienyronuMu  o0mEenpoPecCHOHAIBPHBIMA KOMIETEHIIUSAMA W WHIWKATOpaMU WX
noctmwkenus: OIIK-1 — OIIK-1.21; OIIK-3 — OI1K-3.3.
3namo:

- OCHOBHBIC TIOHSTHS, OTIPEICIICHUS U 3aKOHBI AIEKTPUICCKHX IICTICH;

- METOJBl aBTOMATH3WPOBAHHOTO MOJCIUPOBAHUS, aHalW3a W pacuyéra Ierneu
MTOCTOSTHHOTO ¥ IIEPEMEHHOTO TOKOB, METOJIOJIOTHIO JICKTPOTEXHUICCKUX H3MEPEHUI;

- YCTPOMCTBO W  NPUHIMUIBI  PabOTBl  3JICKTPOTEXHHYECKOTO W AJICKTPOHHOTO
o0opymoBaHus, TPaHC(HOPMATOPOB, NTEKTPUICCKUX MAIIHH, UCTOYHUKOB ITUTAHHS.

Ymemo:

- MPUMEHSATH TEXHOJIOTMH aBTOMATH3UPOBAHHOTO MOJICIMPOBAHUS, aHAIM3A, pacuéra H
AKCIUTYaTaI[UH JICKTPHUECKUX CEeTEH, MPOMBIIUICHHOTO 3JIEKTPOOOOPYIOBAHUS U 3JICKTPOHHBIX
puOopoB;

- BBIOMPATh DJIEKTPOTEXHUYECKOE W JJICKTPOHHOE O0OPYIOBaHHWE JUISl PEIICHHS 3a]adq
MIPOCKTHPOBAHUS M PEATH3AIMA XMMHUKO-TEXHOJIOTHYECKHUX ITPOIECCOB U MTPOU3BO/ICTB.

Bnaoemuv:

- METOJIOJIOTHEN ABTOMATHU3UPOBAHHOIO MOJEIMPOBAHUSA U Pacd€Ta SJIEKTPUYECKUX M
AJIEKTPOHHBIX LIENEH;

- IPaKTUYECKUMHU HaBbIKaMU pabOThl C QJIEKTPOTEXHUYECKOW ammaparypod H
AJIEKTPOHHBIMH YCTPOKWCTBAMHU.
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3. Kpartkoe coagep:xaHue TUCUMILIHHbI.
BBezle}me. HpCHMCT, OCHOBHBIC INOHATHUA, MCTOAOJIOTUA IBJICKTPOTCXHHUKU U HpOMBIHIJ'IGHHOI)i
OJICKTPOHHKH. KpaTKI/IC HCTOPUYCCKHUEC CBCACHMHA. 33}13‘{1/1 U MECTO AUCHUIIIMHBI B ITOATOTOBKE
OakanaBpa XUMHYECKOH TEXHOJIOTHH.

PA3JIEJT I. DJIEKTPUYECKUE LIETIN

1.1. OcHoBHBbIE omnpexeeHUsi, ONMUCAHUSA MApPpaMeTPOB M  MeTOAOB  pacyéra
JJIEKTPUYECKUX Lenei

OcHoBHblE TOHATHS M OOO3HAYEHMsI DJICKTPUUECKUX BEIMYMH U  JJIEMEHTOB
anekrpuueckux nened (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcToOUHMKM WM TPUEMHHUKH 3JIeKTpudeckoil sHepruu. OCHOBBI 3J1eKTpoOe3omacHOCTH. CXeMbl
3aMENIeHUS NIEKTPOTEXHUYECKUX YCTPOMCTB.

OcHOBHbIE OHATHS TEOPUU AEKTpUUecKux uenei. Knaccudukanus uenei: TMHeWHbIe U
HEJIMHENHbBIC, HEPA3BETBJICHHBIE M DPA3BETBIICHHBIC, C OJHUM W HECKOJBKUMH HCTOYHUKAMH
IIATAHUS, C COCPENOTOUECHHBIMU U PACIIPEIEICHHBIMU TAPAMETPAMH.

OcCHOBHbBIE IPUHLIUIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. [IpuHIUI HENPEPHIBHOCTH
(3aMKHYTOCTH) DJIEKTPHUYECKOTO TOKAa M MarHUTHOTO MOoToKa. 3akoHsl Oma u Kupxroda.

Meroasl MonaenupoBaHUSA, aHauu3a M pacuy€ra JIMHEWHBIX AJIEKTPUYECKUX Lenen
IIOCTOSTHHOTO TOKAa. AHAlIW3 M pacy€T Pa3BETBIICHHBIX JJIEKTPUYECKHUX LENEW C HECKOIbKHMH
MCTOYHUKAMH IIUTAHHUS IIYyTEM COCTaBJICHHWS W PELICHHsS CHUCTEM YPAaBHEHUHN M0 3aKOHAM
Kupxroga, npumeHeHHs] METOJIOB Y3JOBbIX IOTEHLMAJIOB W S3KBUBAJEHTHOTO AaKTHUBHOTO
JBYXIIOJIFOCHHKA.

OcHoBHbIE CBOMCTBa M 00JAaCTH MPUMEHEHHMS MOCTOBBIX II€Nel, MOTEHIHOMETPOB,
JEJIUTEIICH HAIPSKEHUS U TOKA.

MatpuyHas 3anuch ypaBHEHHH 1ienel B 00001eHHBIX opMax.

1.2. DuaexkTpuyeckue U3MepeHHs U NPUOOPHI

MeTtopl U3MEpEHUsl AIEKTPUUYECKUX BEIMYMH: MpPSIMble W KOCBEHHBbIE. AHAJIOTOBbIE
AIIEKTPOU3MEPUTENIbHBIE U IIU(PPOBbIE AIEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, MPUHLUI JEHCTBHUS,
obnmactu mnpuMeHeHMs. V3MepeHHe IJeKTPUYECKUX  BEJIMYMH: TOKOB, HAINpPSKEHUH,
COINPOTHUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3. AHaau3 ¥ pacyér JHHEHHBIX Henel NepeMeHHOro ToKa

CriocoObl mpezcTaBiieHUsl (B BUAE BPEMEHHBIX IUarpaMM, BEKTOPOB, KOMILJIEKCHBIX
qycesl) M INapaMmeTpsl (aMmIUIMTyJa, 4acToTa, HayaibHas (aza) CHUHYCOMJIAIbHBIX (DYHKLHM.
MrHoBeHHOe, cpelHee U JIEHUCTBYIOIIEE 3HAYCHHUsS] IEPEMEHHOI0 CHHYCOMUJAIBHOIO TOKa
(HampsKEHUSs).

AKXTUBHOE, PEaKTHUBHOE U MOJIHOE CONPOTUBIIEHUS BEeTBU. Da30BbIe COOTHOLIEHUS MEXTY
TOKOM M HampspbkeHueM. MOIIHOCTh B Lensax nepemeHHoro Toka. KoadduuueHt momnHocTH
(cos()) u ero TEXHUKO-?KOHOMHYECKOE 3HAUCHHE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YMCEN B 3JIEKTpoTexHUKe. KomrekcHblil MeTon
pacuéra JMHEMHBIX CXE€M Lened MEepeMEHHOTO ToKa. KOMIUIEKCHOE CONpPOTHUBJIIEHUE U
KOMILJIEKCHAsi MPOBOJUMOCTh BeTBH. KOMIUIEKCHAass MOILIHOCTh M OajdaHC MOIIHOCTH B LEMSAX
MEPEMEHHOT0 CUHYCOMIAIbHOTO TOKA.

Pe3oHaHCHBIE SIBIIEHUS B 3JIEKTPUUYECKUX LIETISIX, YCIOBUS BO3SHUKHOBEHUS, IPAKTUYECKOE
3HauyeHHe. Pe30HaHC HanpsHKeHUM M TOKOB. YacTOTHBIE CBOMCTBA LIENEH IEPEMEHHOIO TOKa.
[Tonatne o JUHEHHBIX 4YETHIPEXMONIOCHUKAX. [loHsATHE 00 SIEKTPUYECKUX MEMIX ¢
UHJYKTUBHOU (MarHuTHOM) CBS3bIO.

Ananus 1 pacu€r TpéxdasHbIX Leneil IepeMeHHOro ToKa. DJIeMEHTbI TPEX(Pa3HbIX LEHeH.
CriocoObl n300paxeHuss U coequHeHus: ga3 TpEx(a3HOro MCTOUHMKA MUTAHUS U IPUEMHUKOB
sHepruu. CoenuHeHue NOTpeOUTENe 3JIEKTPOIHEPrUH 3BE3/I0M M TpeyrosibHUKOM. Tpéx- u
YeTBIPEXIIPOBOJAHBIE CXEMbl THUTAaHUS NPUEMHUKOB. Ha3zHaueHue HEHTpaIbHOrO IPOBOJA.
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MomHocts  Tpéxdazunont nenu. Kosddumment momHoctn. TexHuka O€30MacHOCTH TpH
SKCIUTyaTaIluu YCTPOUCTB B TPEX(PA3HBIX LETISIX.

[Ipumenenne JuIsi  aBTOMATH3WPOBAHHOTO MOJCIHMPOBAHMS W pacuéra Iemnei
MPOTPaMMHBIX MPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a TaKKe MaKeTOB MPOrpamMm
"Multisim", "Mathcad", "Excel".

PA3JIEJT II. 3JIEKTPOMAI HUTHBIE YCTPOUCTBA U DJIEKTPUYECKUE MALIIMHBI

2.1. Tpanchopmartopsl

Haznauenume u o6Giactu npuMeHEHHs TpaHCcPOpMaTopoB. YCTPONCTBO M MPUHLMII
neictBus ogHodazHoro Tpanchopmaropa.

AHanu3 31eKTPOMarHUTHBIX MPOLIECCOB B TpaHC(HOPMATOPE, CXEMa 3aMELICHHUS.

[ToTepu sHeprum B Tpancopmarope. BHemnue xapakrepuctuku. [lacopTHble 1aHHBIE
TpaHcopMaTopa U OIPEICICHHE HOMHUHAJIBHOTO TOKa, TOKa KOPOTKOTO 3aMbIKaHUS B
MEPBUYHON OOMOTKE U U3MEHEHHUS HAIIPSLKEHUS HA BTOPUYHON OOMOTKe.

2.2. ACMHXpPOHHbI¢ MALLIMHBI

YCTpoHCTBO M NPUHLUMIT JAEUCTBUS TPEX(PA3HOTO ACMHXPOHHOTO 3JIEKTPOABUTATEIS.
Bpamatomeecss MaruutHoe moje craropa. Marautaoe nosie mamuHbl. 3/]C 0OMOTOK cTaTopa u
potopa. CxonpxeHue. YactoTa BpaiieHust potopa. JIeKTpOMarHUTHBI MOMEHT. MexaHuuecKue
1 paboune XapaKTepUCTUKH.

DHeprerudeckue nuarpaMmsl. [lacnopTHeie JaHHbIE.

[lyck acHHXpOHHBIX JBUTaTeNell C KOPOTKO3AaMKHYTBIM M ()a3HBIM POTOPOM.
PeBepcupoBanue U perynupoBaHuE YaCTOThI BPALIEHUS pOTOpa.

PA3JIEJI I1l. OCHOBBI DJIEKTPOHUKH

3.1. DieMeHTHas 6a3a COBPEeMEHHBIX 3JIEKTPOHHBIX YCTPOICTB

VcnoBHbIE 0603Haqu1/1;1, IIPHUHOMAIT I[GflCTBI/IfI, XapaKTCpUCTUKK W  HA3HAYCHUC
IMOJYIIPOBOAHHUKOBBIX JUOAO0B, TPAH3UCTOPOB, THPUCTOPOB.
I/IHTCFpaJ'IBHBIG MHUKPOCXCEMBI, UX HASHAYCHUC, KJ'IaCCI/I(l)I/IKaHI/Iﬂ U MapKUpOBKa.

3.2. UcTOYHUKH BTOPUYHOTIO 3JICKTPOIIUTAHUA U YCHIIMTECIH IJIEKTPUIECCKUX CUTHAJIOB

[TonynpoBOAHUKOBBIE ~ BBIIPSIMUTENN:  KiIacCU(UKAIMs, OCHOBHBIE  IapaMeTphbl.
DNEKTPUYECKUE CXEMbI U PUHIUI paOOThI BHITPSIMUTENS. DINEKTPUUECKUE PUIIBTPHL.

Knaccugpukanuss ¥ OCHOBHbIE XapaKTEPUCTUKH  ycuiauTeled. AHaiau3 padoThl
OJIHOKAaCKaJHbIX ¥ MHOTOKacKagHbIX ycunutened. OOpaTHble CBSI3M B ONEPAIlMOHHBIX
YCUJIUTENSIX, UX BIUSHUE HAa NapaMeTpbl U XapaKTepUCTHKU ycunutenas. OCHOBHBIE THUIIBI
ycunutenen Ha 6aze OY.

4. O0béM yueOHOM THCUMIINHBI.

O0bEéM TMCUMIINHBI
Bua yueOHo# padoThbl
3E Axkan. | Acrp.
4. 4.

OO611ast TpPyA0EMKOCTh AUCLUTIIUHbBI 4 144 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: 1,33 48 36
Jlexnnn 0,44 16 12
Jlaboparopuble 3ausTus (JI3) 0,88 32 24
CamocrositesabHas padora (CP) 1,67 60 45
KoHTpoabsHbie paboThI 0,56 20 15 |
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KonrtakTHas camocrositenbHas paboTa L11 0.4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIOB AUCHUIIIMHBI ’ 39,6 29,7
Buj uTOroBOro KOHTPOJIs: 3auer ¢ oneHKOIi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
"IIpouecchl U anmaparbl Xumu4eckoii Textosornn' (61.0.22)

1. Ileap AUCHUMIUVIMHBI — BMECTE€ C AUCHUINIMHAMU OOINEH XUMHYECKOW TEXHOJIOTHH,
XUMHUYECKUX MPOIIECCOB U PEAKTOPOB U JIPYIrUMHU CBS3aTh OOIIECHAYYHYIO U OOIICHHKECHEPHYIO
MOJITOTOBKY XMMHUKOB-TEXHOJOTOB Ha OCHOBE M3YYEHHSI OCHOB T'MJIPABIMYECKUX, TEIIOBBIX U
MacCOOOMEHHBIX TPOIECCOB XWMHYECKOW TEXHOJOTUHM, YTO HEOOXOJWMO MPH TOJTOTOBKE
CIICLIMAJIMCTOB IO  JAHHOMY  HAlpaBJICHUIO U1  HAyYHO-UCCIEIOBATENIbCKOW U
MPOU3BOJACTBEHHO-TEXHOJOTUYECKOU IEATEIIHLHOCTH.

2. B pe3yabTare n3y4eHus JUCHUIIMHBI 00YYAKOMIMIiCS TOJIKEH:
OOnamath CHENYIOIMMH YHUBEPCATGHBIMH KOMIIETCHIMSIMA W WHIUKATOPaMH WX
TOCTHKEHUS:
YK-2 - YK-2.3, YK-2.10.
O6naaath ciaenyromUMH 00IEenpoPEecCUOHANTBHBIMU KOMIETEHIIUSIMH U UHAUKATOPAMH HX

TOCTHKEHUS:
OIIK-2 - OIIK-2.1, OIIK-2.7, OIIK-2.12.

3names:

— OCHOBBI TEOPHH TIEPEHOCA UMITYJIbCA, TETIA K MACCHI;

— TPUHIMIEI PU3HYECKOTO MOJICIIMPOBAHUS MPOLIECCOB;

— OCHOBHBIC YPaBHEHHS JBW)KCHUS JKUKOCTEH;

— OCHOBBI TEOPUH TEIUIONIEPEAAYH;

— OCHOBBI TEOPHH MAacCCONEpesadyd B CHCTEMax CO CBOOOJHOH W HEMOJBMKHOM
rpaHuIei pazaena das;

— THIIOBBIE TMPOIECCHl XWMHUYECKOH TEXHOJOTHH, COOTBETCTBYIOIIWE ammaparbl H
METO/IbI UX PacyeTa;

— METOJBl TOCTPOCHHUS OMIHMPUYECKAX W TEOPETHUECKUX MOJETeH  XHMHUKO-
TEXHOJIOTUYECKHX TPOIIECCOB.

— OCHOBHBIE IIPUHIIMIIBI OPTAHU3ALNH TPOLIECCOB XUMUYECKON TEXHOIOTHH.

Ymemy:

— OTpeNeNsITh XapaKTep IBWKCHHS KHIKOCTEH W Ta30B; OCHOBHBIC XapaKTEPHCTUKU
MPOIIECCOB TEILIO- U MacCOTIePeIaun;

— paccuMTBIBaTH IMapaMeTpbl W  BBIOMpATh  ammaparypy Ui KOHKPETHOTO
TEXHOJIOTUYECKOTO TPOIIecca;

— PAacCUMTHIBATH OCHOBHBIC XapaKTEPUCTUKH XHUMHKO-TEXHOJOTHYECKOTO IpoIlecca,
BBIOMPATh PAMOHAIBHYIO CXEMY IPOIIecca.

Braoemy:

— METOJaMH TEXHOJIOTUYECKHX PACUYCTOB OT/ACIBHBIX Y3JIOB M JETaIed XHMHYECKOTO
000pyI0BaHMUS;

— METOJaMH OTIPECIICHUS PAIMOHAIBHBIX TEXHOJOTUYECKUX PEKHMOB PaOOTHI
000pyI0BaHMUS;

— METOJaMHM aHaJlM3a W pacyera MpOIECCOB B MPOMBIIIICHHBIX anmnapaTax, BbIOOpa MX
KOHCTPYKIIMH, ONPECTICHHS TEXHOJIOTHIECKUX MTOKa3aTesei paboThl anmaparos.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.
Paznen 1. 'uapoaguHaMuyeckue npouecchbl U annapaTbl XUMUY€eCKOH TeXHOJIOTUH
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1.1. Benenue B pucuunianHy. OCHOBHBIE MOHATHUS U OIPECIICHUS.

[Ipeamer  mucumrumnasl  "[Ipomecchl  u ammapaThl  XMMHYECKOW — TEXHOJOTHH'".
Knaccugpukanus mpoueccoB. HemnpepbiBHbIE U NEpUOAMYECKHE,  CTAllMOHApHbIE U
HECTaI[MOHAPHbIE IIPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTM IIPOLIECCOB W OOUIMEe NPHUHLMIIBI pacyeTa amnmnaparoB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctn m razel. Knaccuduxamus sxkuakocteil. WneanpHas sxuakocts. KanenpHbie U
yapyrue xKuakocth. Cuilbl, JIEHCTBYIOLIUME B JKUIKOCTH: MAacCOBbIe M IIOBEPXHOCTHBIE.
HanpspokeHus B KUAKOCTSX M razax (TaHI'€HIMAJIbHbIE U HOpMasbHbIe). CBOKWCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpenbl. [lonaTne puznyeckoro 3jgeMeHTapHOro oobeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OCHOBBI TEOpHH SIBJIEHUI IEpeHOca: aHaJIM3 MEXaHHW3MOB, MOJICIMPOBAHUS U Pa3pabOTKU
0000IIEHHBIX METOJOB pacueTa ruApPOMEXaHUYECKUX, TEIIOBBIX 1 MacCOOOMEHHBIX MPOIIECCOB
n anmapatoB. (DEHOMEHOJOrMYECKHE 3aKOHbI IIepeHOCa HMIYIbCa, MacChbl M DHEPIHH.
MouiekynspHblif M KOHBEKTHUBHBIM mepeHoc. OOmue 3aKOHOMEPHOCTH TUAPOAMHAMUKH,
TeIvionepeayl M Maccorepenadd. B3auMocBs3p 3ITHX MpOLECCOB B  IMPOMBIIUIEHHOM
anmnapatype. PoJib siBneHui nepeHoca npu XMMHUYECKUX MTPEBPAILIEHUSX.

MarepuanbHble U SHEPTETHUECKHUE (TEIUIOBbIE) OATaHCHI;, OMPEACIEHUEe MAaCCOBBIX MTOTOKOB
U DHEPreTUYECKUX 3aTpaT. YCIIOBUS pPaBHOBECHUS M OIPENEICHHE HAIpaBJIEHUS MPOIIECCOB
neperoca. OOmMKA BUA YpaBHEHHH CKOPOCTH IMPOLIECCOB; IBMXKYIIME CHIIBI U KHHETHUECKUE
k03¢ dumeHTsl. JIMMUTUPYIOLTUE CTAIUU.

1.3. 'mapocraTuka.

Hudbdepenunansupie  ypaBHEHUs paBHOBecus Oiuiepa. [lokosimasics KUIKOCTh IO
neiictBueM cuibl TspkecTd. OCHOBHOE ypaBHEHHE TUIpocTaTHkH. [IpakTuueckue mpuiioKeHus
OCHOBHOTO YPaBHEHHUSI TUIPOCTATHKHU.

1.4. 'uapoauHamMuka.

baanc cwit mpy IBHMKEHHUH BSI3KOM HEC)KMMAEMOM KUAKOCTH. Y PAaBHEHUE HEPa3phIBHOCTH
(crumomiHoCTH) IOoTOKA. YpaBHeHne HaBbe-CTokca u ero pu3nueckuii CMbICIL.

[Togo6HOe mnpeoOpazoBanue ypaBHeHUs HaBbe-Ctokca. be3pasmepHble mnepeMeHHbIE -
KpUTEpUU TUApPOJAUHAMUYecKoro noaodus (Oinepa, Pelinonbaca, ®pyna, rOMOXpPOHHOCTH), UX
¢bu3nueckuil CMBbICI; NapaMeTpudeckue Kputepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BSI3KOW KHUJIKOCTH.

VYpaBHeHue JBUKEHUS Oiiepa. ODHepreTH4yeckuil OanaHc CTallMOHAPHOIO JIBUKCHUS
WJCANbHON XUIKOCTU. YpaBHEHHE DbepHyM I MACAIBHOW M peanbHOM XKuakocTu. Ero
MPaKTUYECKUE TNPUIOKEHUs (ucTtedeHue >xuakoctei, Tpyoka Ilurto-Ilpanarns). Ilpuniuns
U3MEpEHusi CKOpocTel M pacxoJOB  JKMIKOCTH  JPOCCENIbHBIMM  Ipubopamu U
MIHEBMOMeETpUYeCKUMHU TpyOkamu. OmpezeneHue pacxoJ0B IPU HMCTEYEHUU KUAKOCTEH depes
OTBEPCTHS WM HACAJIKH.

['unponuHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEN: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

Uucno PeitHonpAaca M €ro KpUTHYECKHE 3HA4YeHMs. MeXaHM3Mbl JIAMUHApHOTO U
TypOyneHnTHoro teueHuil. [lonstue TypOynentHoctu. [IpeacraBieHuss o ruApoAMHAMUYECKOM
MOTPAaHUYHOM CJIO€ NPH TEYEHUH 10 TpyOaM U KaHaJlaM U IpU 0OTEKaHUH Tel.

Pacuer numamerpa TpyOOmpOBOJOB W alaparoB; BbIOOP CKOPOCTEH TMOTOKOB U
ONTHUMAJIBHOTO JMAMETPa TPYOOTIPOBOIOB.

Pacnipenenenne ckopocreld mo paamycy TpPyObI MOCTOSIHHOTO CEUEHHs MPU JIAMHHAPHOM
CTallMOHAapHOM TeueHHH. TeueHue B TpyOax U kaHamax. Onpenensromuil nonepeuHslii pasmep
MIOTOKA B KaHaJlaX MPOU3BOJILHOM (OPMBI: THAPABIMYECKUN painyC, SKBUBAJICHTHBIN TuaMeTp.

I'mppaBinueckoe CONPOTHUBIIEHHE INPU TEYEHUM JKHUIKOCTEW M razoB. Pacuer mortepp Ha
Tpenue (ypaBHeHue Jlapcu-BelicOaxa) m Ha wmecTHble comnpoTuBieHus. COOTHOIIEHUS U
HOMOTpaMMBI JUIsi pacuera Kod(PPUIMEHTa TpeHHs. 3aBUCHMOCTH MEXAYy pacxoloM |
nepernagoM jaBieHus. Pacuer Hamopa Uid IepeMelieHUs JKUIKOCTeM dYepe3 Ccucremy
TpyOOIIPOBOJIOB U AIIapaToB.
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1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienue KUIKOCTEH C TOMOIIbIO MalllWH, HOBBIMIAIOMIMX AaBieHue. OObeMHbIE
(mopIIHEBbIE, POTALIMOHHBIE U JIp.) U AMHAMHUYECKUE (LIEHTPOOEKHbIE, OCEBBIE U JP.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThl THUAPABIMYECKHX MAIIMH: IPOU3BOJUTEIILHOCTb, HAIIoP,
mortHocTh, KIIJI.

Pacuer manopa u moTpebasieMoit MOIIHOCTH; MOM0Op ABUTATENs K Hacocy. OmpenencHue
JIOTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOeHHOCTH pabOThI, COMOCTABJIEHNE U 00JIACTU MPUMEHEHHS] OCHOBHBIX TUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUIyH)XKEepHBIX) W 1p. CBa3p Hamopa, Momuoctu u KIIJ ¢
MIPOU3BOIUTEIBLHOCTIO (XapaKTEPUCTHUKUA HAcocoB). PaboTa HAcOCOB Ha CE€Th W HX BBIOOD;
peryinupoBaHue MPOU3BOAUTEIHHOCTH.

Paspnen 2. TenioBbie mpoumeccsl M annaparbl XHMHYECKOM TEXHOJIOTMHU
2.1. OCHOBHbIE MOHATHUS U ONPENIECICHUS B TEIJIONEpeIaye.

OcCHOBHBIE TEIJIOBBIE MPOLECCHl B XUMHMUYECKON TEXHOJIOTHUHU: HarpeBaHUE U OXJIaKICHUE,
KOHJICHCAIIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbli U HECTAMOHAPHBIM MEPEHOC TEIUIOThl. TemmepaTypHOe MOJe, I'PaJUueHT
TEeMIIepaTypbl U TEIUIOBOI MOTOK; TEIUIONEepeaya 1 TeIIooTAa4ya. TeMnepaTypornpoBOIHOCTb —
TEIJIOMHEPIIMOHHBIE CBOMCTBA CPEIbl.

2.2. Ilepenoc sHepruu B hopMe TEMIOThI.

TemnnoBoi#t OanaHC Kak YacTHBIM ciydall sHepreTuyeckoro Oamanca. OmpeneneHue TEruioBOM
Harpy3Kku anmnapara Npd HU3MEHEHHH U 0e3 H3MEHEHMsI arperaTHoro cocrosHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepenunanbHoe ypaBHEHHUE MIEPEHOCA YHEPTHH B (OpME TEIUIOThI, ypaBHeHUE Dyphe-
Kupxroda u TenaonpoBoJHOCTH.

CranuoHapHBIi MepeHOC TEIJIOTHl Yepe3 IUIOCKUE M LWIMHIApUu4Yeckue creHku. CoyeTraHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTU, KOHBEKIIUU, U3TYUECHHUS).

KonBekTuBHBIN niepeHoc TemoThl. bespazmepHelie nepemenHslie — uyncna Hyccenbra, [lekie,
[Ipannrns, ['pacroda, @ypne. Pacuer korpGuIMEHTOB TEMIOOTHAYM MHPU BBIHYKICHHOW M
€CTECTBEHHOM KOHBEKITHH.

TemooOMeH npu H3MEHEHHM arperatHoro cocrosHus. Konnencamus mnapos. dopmyina
Hyccenpra. TennooOMeH npu KuneHuu.

PannanTHbIll  TemonepeHoc. B3aumHoe wu3nydeHume Ten. PaaumaHTHO-KOHBEKTHBHBIN
MEPEeHOC TEeIUIOThl. Pacder moTepp TEIUIOTH ammaparaMyd B OKPYXKAlOIIYI0 Cpeay U TEIIOBOM
n3ossuu. OCHOBHOE ypaBHEHUE TeIIoNepeayn.

2.3. Tennonepenaya B NOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaua B TMOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJIUTUBHOCTh TEPMHUECKUX
conpotuBiieHud. CpenHss ABWKYILIAs cuiia Temionepenadynd. OnpeneneHue cpeHe ABHKYyLEeH
CWIIBI B ammaparax pa3JIMyHbIX KOHCTPYKIMI. B3aumMHOe HampaBiieHHe JABHIKEHUS
TEIUIOHOCHTEIIeH. PacueT moBepXHOCTH TEMIO0OMEHHUKOB.

CriocoObl moABOJAa M OTBOJA TEIUIOTHI B XUMHUYECKOM TexHosnoruu. TpeOoBaHus,
npenbsBiIsieMble K TermoHocuTenssM. OO0orpeB BOJSHBIM MApoM, BBICOKOTEMIIEPATYPHBIMU
OPraHWYECKUMH TETUIOHOCUTEIISIMHM, TOMOYHBIMU Ta3zaMu. CrocoObl amekTpooborpea. OTBOX
TEIUI0OThI BOJOW, BO3YXOM U HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEIISIMU.

TennooOMeHHble amnmaparbl; uX Kiaccudukanus. OCHOBHBIE THUIBI TOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuaThle, IJJaCTUHYATBIe, ammaparbl C  [EPEeMEIINBAOIIUMH
ycrpoiictBamu H T.1.) CMecuTenbHble TEIUIOOOMEHHUKHU: IPaJUpHU, KOHACHCATOPhl CMELIECHUSI.
Boe16op ontuManbHbIX KOHCTPYKLIMH M YCIOBUH SKCIUTyaTallMd TEIIOOOMEHHBIX anmapaToB.
OcCHOBHbBIE TEH/IEHIIUU COBEPIICHCTBOBAHUS TEMNIOOOMEHHBIX aIapaToB.

Pazgen 3. Ilpoumecchl M anmaparbl pa3jejieHHusl TOMOTE€HHbIX cHCTeM (OCHOBHbBIE
Macco00OMeHHBbIe MPOLECCHI).
3.1._OcHOBHBIE IOHATHUS U OIPEJICICHUs B Macconepeaaye.
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Knaccudukanus nporeccoB maccooomena. OCHOBHbIE MOHATHS U onpenenenus. [Ipouecchbl
co cB0OOTHOM U (PMKCUPOBAHHOW IpaHUIIEH pasena a3 u ¢ pa3aessomei ¢aspl MeperopoaKon
(memOpanoii). Hocutenu u pacnpenensieMblie BemecTBa. CriocoObl BeIpaxeHUs: cocTaBa ¢as.

OU3NKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX MpolieccoB. PaBHOBECHbIE YCIOBUS H
ONpejiefiecHue HampaBlieHUs TIepeHoca BemectBa u3  ¢asel B (azy. Koadbduuuents
pacnpenenenus. [lonstue o macconepenaue u MaccooTAaye.

KoHueHTpalnoHHoe mose, rpajueHT KOHLEHTPalUWu, OOIMN U YAEIbHBIM MOTOK MAaccChl.
MounekynspHas Aup@y3us B KUAKOCTAX, ra3zax (mapax) v TBEpAbIX TeJax.

3.2. MexaHu3MBbl IEPEHOCA MACCBHL.

VYpaBHEeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUHA U CKOPOCTEH B MOTOKAX.

Kosdpuuuentet maccootnauun. OCHOBHBIE MOJIENbHBIE TPEACTABICHUS O MEXaHHU3MeE
MaccOOTJauu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Uumcma Hyccenbra, Ilexne, I[Ipanatms,
®dypbe U JIp., UX PU3NYECKUI CMBICI, aHAJOTHH C TEIUIOBBIM M0100MeM IPUMEHUTENBHO K ra3aM
u KuakocTsM. Pacuer Ko3(QQHUIMEHTOB MaccoOTJaud B ammaparax pasjMYHbIX THUIIOB IO
YpaBHEHUSIM ¢ Oe3pa3MepHBbIMU IIEPEMEHHBIMH.

Macconepenaya. OcHOBHOe ypaBHeHHe Maccorepenadd. COOTHOUIEHHE — MEXAy
ko3d¢uLmeHTaM  Maccolepeiayd U MaccooTAadyd, aJAUTUBHOCTh  AU(PQPY3HOHHBIX
conpotuBiieHud. VHTeHCUUKalus Macconepenaud MyTeM BO3AEHCTBUS Ha JHUMHUTHUPYIOLIYIO
CTaJIuIO.

Bnusnue ycnoBuit  (TemmepaTypbl, JaBJI€HHS, KOHLEHTpaluuid) Ha HalpaBlieHHE
MaccorepeHoca Ha mpuMepax abcopOuu; MpPUHIIUITE BEIOOpa aOCOPOEHTOB.

3.3. ®a30B0OE PABHOBECHE.

MarepuanbHblii  0ajaHC HENPEPHIBHOIO YCTAHOBUBILIErOCS Ipolecca IpU Pa3InYHbIX
crioco6ax BeIpaXKEHHS COCTAaBOB (a3 U X PacX0JI0B; ypaBHEHUS pabOUuX JTUHUIL.

[IpenenbHble KOHLEHTPALUK paclpeessieMoro KOMIOHEHTa B OTJAOUIEH U U3BJIEKaroLei
¢azax an8 OPOTUBOTOYHBIX MpOIECCOB. MakCUMalbHO BO3MOXKHAs CTENEHb H3BICUYEHUS,
MHUHHUMAJIBHBIA U ONITUMABHBIA PACX0]Ibl H3BIICKAIOIICH (ha3bl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomnepeuHoro cedyeHusi (IuameTpa) KOJOHHBI, NPENEIbHO JOMYCTUMAs U
SKOHOMMYECKH ONTUMAaJIbHAsI CKOPOCTH CIJIOUIHOM (ha3bl.

PannonanbHbIi BHIOOpP B3aMMHOTO HANpaBiICHUs JBUKEHHUS (a3 U OpraHu3alid NOTOKOB B
MaccooOMEHHBIX ammapaTax. Pacyer MaccoOOMEHHBIX MPOIECCOB U ammaparoB AJIsi CUCTEM C
OJIHUM pacrpesensieMblM KOMIOHEHTOM. OCHOBBI pacyeTa BbICOThHI MAaCCOOOMEHHBIX aIlapaToB
C HEIpPEpPbIBHBIM U CTYINEHYaThIM KOHTakTOM (a3. /IBa OCHOBHBIX METOJA pacyeTa: Ha OCHOBE
k03¢ (ULIMEHTOB Maccolepeaud U Ha OCHOBE IMOHSTHUS TEOPETHYECKOW CTYNEHHU pa3/IeieHHS.
[TonsiTe yucna eAUHMI] NEPEHOCa M BHICOTHI E€IUHMIIBI IepeHoca. PakTop Maccorepenadi.
CpenHsas [nBWXKyIIas cuwila wmacconepenauyd. BiusHue npoaoibHOrO IEpeMellnBaHus Ha
CPEIHIOI JBUXKYLIYIO cully Macconepenauu. IIpouenypa pacuera, ocHOBaHHasi Ha OOBEMHBIX
ko3¢ dunmenTax macconepeaayu. I'papuueckuii 1 aHATUTUYECKUN METObI pacyeTa.

Pacyer BbICOTBI MaccOOOMEHHBIX ammapaToB €O CTYIEHYaTbIM KOHTakToM  (as.
OddextuBHOCTh cTyneHu no Mapdpu. Csa3p ymcia eauHuIll nepenoca u jokanbHoro KITJI
cryneHd 1o Mbpspdpu. YucieHHsli pacuer "OT cCTymeHHM K CTynmeHH"' u ero rpaduyeckas
MHTEpIIPETAIMs C UCII0JIb30BAHUEM "KMHETHYeCKOH JmHuu". Yuer cTpykTypsl notokos u KII/]
tapenku. OcoOEHHOCTH pacyeTa TapenbuaThlX KOJOHH Ha OCHOBE IOHATUS TEOPETUYECKOM
Tapenku. Ynuciao JeiCTBUTENbHBIX U TEOPETUUECKUX TapesoK. D(PPEeKTUBHOCTD TapEIIKU.

PannonanbHbI BBIOOp B3aUMHOTO HAmpaBiIeHUs JBUKEHUS (a3 U OpraHu3aluu NOTOKOB B
MaccoOOMEHHBIX arnmapaTax.

3.5. AGcopbuus.

OO0mue NpUHIMIB YCTPOMCTBA H  KiIacCH(UKAIMSA amnmapaToB Ui MacCOOOMEHHBIX

IIPOLIECCOB B cUcTeMax '"ra3(map)-Kuakocts". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.
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OcHOBHBIE THUIIBI W 00JacCTH TPUMEHEHHS abcopOepoB: HACAJOYHBIE M TapeabyaThbie
KOJIOHHBI, anmnapaThl CO CIUIOIIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaXKHBIM CJIOEM, alapaTrhbl ¢
JMCTIEPTUPOBAHUEM SKUIKOCTH.

Cxembl  aOCOpPOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBIJGJIEHUEM  H3BJIEYEHHOIO
KOMIIOHEHTa W pereHepauueir abcopOeHTa (lIecopOiueil Npu MOBBIIIEHHON TeMIepaType,
MOHM>KEHUEM JaBJICHUS, OTTyBKOW MHEPTHBIM HOCHUTEJIEM).

3.6. ductmusanus. Pextuduxarms.

Paznenenue nuctwiuisauuen *XUAKUX FOMOTEHHBIX CMeCel M CKM)KEHHBIX ra3oB; 00JacTH
MIPUMEHEHUSI U 0COOCHHOCTH MPOBEACHHUS MTPOLIECCOB MPU PA3IUYHOM JaBICHUU.

[TapoXHAKOCTHOE paBHOBECHE I CHCTEM C TMOJHOM M OrPaHUYECHHOW B3aWMHOMN
pacTBOPUMOCTbIO W €r0  BJIMSHHME HA  BO3MOXHOCTb  pa3JelieHus  KOMIIOHEHTOB
JUCTUJUISIIMOHHBIMU MeTo1aMU. Pacuer paBHOBecHs Ui U€aJIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢ppakiMOHHAas EPEroHKa; MeperoHka ¢ Aeduaermanueir. MarepuaibHblil 6anaHc,
pacuer BbIXOJa IPOJYKTa U €ro CPEeIHEro CocTaBa MpHU MeperoHke OMHapHbIX cMecedl. Cxembl
ycTaHOBOK. TeruioBble OaiaHChl U pacueT pacXxo0B TEINIOHOCUTENEH I ATHUX IIPOLIECCOB.

Pextuduxanus. OU3NKO-XMMUYECKHE OCHOBbI M OCOOEHHOCTH YCIOBUN MPOBEICHHS
npoueccoB. CxeMbl YCTaHOBOK IS HEMPEPHIBHON U MEPUOANUECKON peKTu(dUKauu OMHAPHBIX
cmeceil. OCoOOEHHOCTH yCTpOWCTBA annapaToB (HAacaJ04YHbIX U TapesibyaThiX KOJIOHH) U BbIOOpa
peXKUMOB HX paboThl mpu pekTudukanuu (mo cpaBHeHHIO ¢ abcopOuwmeit). OcoOeHHOCTH
yCTpOICTBa M BapuaHThl pabOTHI UCHIApUTEIeH U JedaerMaTopos.

MopnenupoBanue M pacueT MPOLIECCOB U ammapaToB IpU HENPEPbIBHOM pEeKTUPUKAIIU
OuHapHbIX cucteM. OCHOBBI YHMCIEHHOTO M rpadoaHaIUTUYECKOr0 MeToN0B. MaTepuaabHbIi
Oamanc. Paboume nuaMM. OmnpenereHne MUHMUMAJIBHOTO ¥ pabodero ¢erMoBOro YHCHA.
TemnnoBoit 0amaHC M pacyeT pacxo/IOB TEIJIOHOCUTENeH. [IpUHIMIBI TEXHUKO-3KOHOMHYECKOM
ONTUMM3ALIMM HpH pacueTe padoyero (IerMoBOro uuciaa, pa3MepoB ammaparypel u
sHepreTudeckux 3arpar. OCHOBBI pacyeTa Tapeab4yaTblX M HACAJIO0YHBIX PEKTU(PUKALMOHHBIX
KOJIOHH.

Paznen 4. Ilpouecchl M anmaparbl pa3jiesieHUsl TeTepPOreHHbIX cHCTeM (OCHOBHbBIE
rUJpoMexaHnyecKue Nnpouecco).

4.1. Pa3nenenue rereporeHHbIx cucteM. OCHOBHBIC TOHATHS U METOJIBL.

Knaccudukanus >KUaKux U ra30BbIX T'€TEPOre€HHBIX CUCTEM: CYCIEH3UH, SMYJIbCHH, IEHBI,
IIbUIK, TyMaHbl. MaTepuanbHbIi 6ajaHC MPOIECCOB Pa3AEICHUS T€TEPOre€HHbIX CUCTEM.

Onenka >p¢GeKTUBHOCTH M BHIOOP ONTHUMAJIbHBIX MIPOLIECCOB U alapaToB JUIs pa3/ieleHUs
TE€TEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenne KUAKMX M Ta30BbIX CHUCTEM B Moje cuil TsbkecTu. Pacuer ckopocteit
CBOOOJHOIO M CTECHEHHOTO OCAaKJEHHUS TBEPIbIX YAaCTUIl IMIapOoOOpa3HON M OTIIMYHBIX OT HEe
($hop™M B T0JIE€ CHJIIBI TSHKECTH.

[Iponieccel oTcTaMBaHMs M YCTPOMCTBO AalIlapaToOB pa3leleHUs CYCIICH3UW, SMYJIbCHA H
nbUiel. Pacyer moBEpXHOCTH OCAXKJEHUS U NPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JENCTBUE IMKIOHOB (ITPOCTHIX U OAaTapEHHBIX), THAPOIIMKIOHOB.

4.3. TeueHue KUIKOCTH Yepe3 HEMOABMXKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIOU.

3HaueHue TUIPOJAMHAMUKH 3EPHUCTBIX CJIOEB B Mpolieccax (UIbTpOBaHUSA, TEIJIO- U
MaccooOMeHa, TeTeporeHHoro karanusa u Jp. OCHOBHBbIE XapaKTEPUCTUKU 3TUX CIIOEB:
JMCIIEPCHOCTD, Y/EJbHasl IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJIEHTHBIN 1uaMeTp KaHaloB. Pacuer
TUIPaBIMYECKOrO COMPOTHUBIICHUS C0sA. ['MIapaBiudyeckoe CONPOTHBIEHHUE CJIOEB HAacaJoK
IIPOMBIIIJIEHHBIX Macco- U TEIIO0OOMEHHBIX anmnapaToB.

PexxuMmbl TedeHMsI MOTOKOB B HAacaJOYHbIX KOJIOHHAX. [ MApaBIM4ecKoe COMPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHUs, 3aXJICOBIBAHMS 1 HHBEPCHH (a3 U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

I'maponmHaMuka  TICEBIOOKMIKEHHBIX  (KUIsAnux)  cioeB. OOmacTe  NMPUMEHEHHS
MICEBJIO0KIKECHHUSL. OcHoBHbIE XapaKTEePUCTUKH MICEBJI00KIKEHHOTO COCTOSIHHUSL.
[M'appaBnuueckoe conmpoTuBieHUE. PacyeT CKOpoCTel ICEBI00KUKEHUSI U CBOOOTHOTO BUTAHMS,
BBICOTBI TICEBJOOXKIKEHHOro ciosi. OJHOPOJHOE M HEOJHOPOJHOE ICEBIO0KHIKEHUE.
OcoOeHHOCTH TICEBIOOXKIKEHUS MOJUIUCIEPCHBIX clioeB. [IHEBMO- M THAPOTPAHCHOPT
3€pHUCTBIX TBEP/bIX MAaTEPUAIOB.
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4.4. OunpTpOBaHNE CYCIIEH3UN M OYMCTKA Ia30B OT HBUIEH.

Crneunduka MOBEIECHUS OCAIKOB KaK 3EPHHUCTBHIX CIOEB: CKUMAEMble M HEC)KHMaeMbIe
ocaiku. Bunabl GUABTPOBANBHBIX TEPEropogok. DakTOphl, BIHUSIONIME HA CKOPOCTH
(buIBTpOBAHUS. OunbTpOBaHNE npu IOCTOSHHOM CKOPOCTH buabTpOBaHMUS.
DKCHEepUMEHTAIBHOE OTpEeIeJICHUE KOHCTAHT ypaBHEHHsS (rubTpoBanusa. Knaccubukamus u
YCTPOWCTBO OCHOBHBIX THIIOB HENPEPHIBHO M TMEPUOJAMYECKH padoTammux QGUIbTPOB U

GUIbTPYIOIUX LHEHTPUDYT.

4. O0béM yueOHOM THCUMIINHBI.

Beero CemecTtp
Bun yae6noit paboThl A > A 6 A
3E Kal. 3E Kl | ap Kal.
9. 9. 9.

OO61ast TpPyA0€MKOCTh AUCIUILIHHBI 11 396 5 180 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 4,45 160 1,78 64 2,67 96
3aHSATHS:

Jlexmn 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3austus (I113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie paboTs! (JIP) 0,89 32 - - 0,89 32
CamocTosiTeibHasA padoTa 4,55 164 2,22 80 2,33 84

CaMOCTOSATEIbHOE U3YUCHHUE Pa3/IeiioB 4,55 164 222 30 2.33 ’4
JVCIATUTAHBI

Bujabl KOHTPOJIS:

IK3aMeH 2,0 72 1,0 36 1,0 36
KontakTHas pabota — mpoOMEXyTOUYHas 0.8 0,01 0.4 0,01 0.4
aTTecTalys 2,0
[TonroroBka K 3K3aMeHy. 71,2 0,99 35,6 0,99 35,6
Buja uToroBoro KOHTpoJIs: IK3aMeH IK3aMeH
Beero CemecTtp
Bun yae6noit paboThl > 6
3E Actp. 3E Actp. 3E Actp.
. . .

OO61ast TpPyA0€MKOCTh UCITUTUIHHBI 11 297 5 135 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 4,45 120 1,78 48 2,67 7
3aHATHS:
Jlexuu 1,78 48 0,89 24 0,89 24
[TpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie pabots! (JIP) 0,89 24 - - 0,89 24
CamocrosiTeJibHas paboTa 4,55 123 2,22 60 2,33 63

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 4,55 123 2.2 60 233 63

JUACIUATIINHBI

Buabl KOHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas paboTa — HpoMexyTouyHas 0.6 0.3 0.3
arTecTaums 2,0 1 1
[ToaroroBka K 3K3aMeHy. 53.4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
"Oo6mas xumudeckasi texnosnorus' (61.0.23)

1. Heap QMCHUIUIMHBI — TOJY4YeHHE 3HAHUI 00 OCHOBHBIX MPHUHILMIIAX OPTraHU3ALNH,
CTPYKTYpe, (PYHKIIMOHAIbHOM COCTaBE M KOMIIOHEHTaX XMMHUYECKOTO MPOU3BOJCTBA, METOJaX
oneHKH 3(PGEeKTUBHOCTH €ro (yHKIIMOHUPOBaHUS, aHaimu3e u cuHTe3e X1C, 00 sHepro- u
pecypcocOeperaommx, O€30TXOJHBIX W  MAaJOOTXOJHBIX TEXHOJOTHUSX Ha MpUMepax
COBPEMEHHBIX XUMHUYECKUX ITPOU3BOJICTB.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaAMHU X TOCTHKCHUS:

OIIK-2: OIIK-2.4, OIIK-2.8, OIIK-2.13.

3names:

— OCHOBHBIE MPUHIUIIBI OPraHU3alUU XUMHUYECKOTO MPOU3BOJICTBA, €r0 UEPAPXUUYECKOI
CTPYKTYPEL;

— METO/Ibl OLIEHKHU 3(PPEKTUBHOCTH NMPOU3BOJICTBA;

—o0mue  3aKOHOMEPHOCTHM  XHMHYECKUX  IPOLIECCOB; OCHOBHBIE  XUMHUYECKHE
IIPOU3BO/ICTBA.

Ymemo:

— PacCYUTHIBATh OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOTO IpOIleCcca;

— BbIOMpATh pallMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO IPOJYKTA;

— OLIEHUBATh TEXHOJIOIMUYECKYIO 3((PEeKTUBHOCTH IPOU3BOCTBA.

Braoemy:

— MeToJaMH aHalu3a 3pGEKTUBHOCTH pabOThl XUMHUECKUX MPOU3BOJICTB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paspnen 1. Beegenne. Xumuyeckoe nNpou3BoaCTBO.

XuMmuyeckasi TexHoJiorus Kak Hayka.llonstue o xumuueckommpouspojacte. OOmiue
¢GbyHKIMM (MHOTO(QYHKIMOHAIBHOCTh) XUMHUYECKOTO MpOou3BOJcTBA. O0Ias TeXHOJOrnyeckas
CTPYKTypa XMMHUYECKOI'0 NMpou3BojACTBAa. OCHOBHBIE ONEpPAaLMd B XUMHUYECKOM IPOU3BOJICTBE.
OCHOBHbBIE TEXHOJIOTUYECKHME KOMIOHEHThl. KauecTBEeHHbIE M KOJIMYECTBEHHbIE IOKa3aTesln
3¢ (GEeKTUBHOCTH XMMMUYECKOTro Impou3BojcTBa. Kiaccudukauus ceippsi. Bropuunoe cbipbe
(oTX0apl TPOM3BOJACTBA M OTXOAbl MOTpeOieHus). Boma kak cblpbe U BCIOMOTraTEIbHbBIN
KOMIIOHEHT XUMHYECKOro Mpou3BojAcTBa. [IpoMbliuieHHass BoAoHoAroTtoBka. OpraHuzanus
BOJI00OO0OPOTAa HAa XUMHUYECKOM MPEANPUATHH. DHEPrOEMKOCTh XHMHUYECKOTO IPOU3BOJICTBA.
OcHOBHbIE BHJBI HHEPreTHUYECKUX pecypcoB. [lepBuuHbIE W BTOPUYHBIE SHEPIETUYECKUE
pecypcol.  HMepapxuyeckas opraHu3anusi IpOLECCOB B  XMMHYECKOM  IPOU3BOJICTBE.
MeTo10510ruYecKrue OCHOBBI XUMHUYECKOM TEXHOJIOTUN KaK HAyKHU: CUCTEMHBIN aHaJIU3 CJIOKHBIX
CXEM U B3aMMOJECHCTBUI UX JIEMEHTOB.

Paznen 2. Xumuyeckoe Npou3BoJACTBO: XHMUKO-TeXHOI0oru4eckas cucrema (XTC).

CrpyktypaXTC. CocraB XTC: asnmemeHTHI, CBsI3u, mojacuctembl. DineMeHThl XTC, ux
kiaccudukanus. MHOTO(YHKIIMOHATBHBIE JJIEMEHTHI. TeXHOJOTUUeCKHe CBA3U eMeHTOB X TC
(motokwu). Onucanne XTC. OnucarenpHbie u rpadudeckue moaenu X TC. CUCTEMHBIN TOAX0T K
ux BeIOOpy mpu cunHrese u aHaiuze XTC. CpoiictBa XTC kak cucremsl.llosBnenne B XTC
HOBBIX Ka4€CTBEHHBIXCBOMCTB, HE XapaKTEPHBIX AJI OTAEIbHBIX 3JIEMEHTOB.

Pa3nen 3. Ananu3 u cunre3 XTC.

[lonstne m 3amaun ananu3aXTC. MarepuanbHblii U TemioBoi OanaHchl. MeTouka
COCTaBJIEHUSI W pacueTa MaTepuajbHBIX U TemIoBbIX OanaHncoB XTC M ee MNOACHCTEM.
banancoBble ypaBHeHUS B cxemax ¢ peuuksioM. GopMbl NpeacTaBiieHUs 0anaHCOB (TaOIUIIBL,
qUarpaMMbel UM Ip.). MarepuanbpHbeIi  OaslaHC Ui MEXaHWYECKUX, MAaCCOOOMEHHBIX U
PEaKIMOHHBIX 3JIEMEHTOB M moAcucTeM. OO0OIIEHHBIE CTEXHOMETPUICCKNE COOTHOIICHHS U UX
Pa3HOBUIHOCTU I TMOJACHCTEM. DHTAJbIUIHBINA, SHEPreTUYECKUi (IO MOJHON SHEPruu) U
skcepreruueckuii Oamancel u  KIIJ[. Oxceprermueckuil aHaiau3 Kak METOJ OLEHKHU
3¢ ($EeKTUBHOCTU MCHOJIB30BAaHUS MOTEHIIMAIA ChIPbsl U dHEPruu. TeXHO’KOHOMUYECKUI aHaIu3
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XTC. Onpenenenne ocHOBHBIX mnokaszatened sdpdextuBHocTH XTC. UyBCTBUTENBHOCTH K
OTKJIOHEHUSIM  YCJIOBMM SKCIUTyaTallud U HapyweHusM pexuMma, HaaexHoctb XTC,
6e30macHOCTh Mpou3BoAcTBA. [IpoGiieMbl mycka 1 OCTaHOBKU arperaTos.

[Tonsitue u 3amaun cunresa(noctpoenus) X TC.OcuoBublie 3tanbipazpadbotku XTC. Ponb
MaTeMaTUYECKUX M 3BpUCTHUECKUX MeToA0B. OcHoBHble koHuenuuu cuHresa XTC. Cunres
OJHOPOAHBIX TOJCUCTEM. OCHOBBI MOCTPOEHHUS ONTHUMAJIBHON CTPYKTYphl IOACHCTEM
TEII000MEHHUKOB, pa3esieHus CII0KHON CMECH, PEaKTOPOB.

Pa3nes 4. IlpoMbinuieHHbIe XMMHYeCKHeE IPOM3BO/ACTBA.

[Toctpoenne XTC KOHKPETHBIXIPOU3BOACTB U OPraHU3AIMS MPOIECCOB B XUMHUYECKUX
peakTopax. [lepciekTUBHBIE HANIpaBJIEHUS B CO3AHUU O€30TXOHOTO IIPOU3BOICTBA.

4. O0béM yueOHOI TMCUMTITUHBI:

O0béM TUCUMIITIMHBI
Bua yueOHo# padoThbl - Axan. | Actp.
4. 4.

OO0uiasi TPy10€eMKOCTh JAUCIUNJINHBI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,78 64 48
Jlexnnn 0,445 16 12
[TpakTnueckue 3austus (I113) 0,445 16 12
Jlaboparopublie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas paboTa 2,22 80 60
CaMoCTOSATEIbHOE U3YUEHHUE PA3/IETIO0B AUCHHUIIIMHbI 2,22 80 60
Buja koHTpOJISI:
JK3aMeH 1 36 27
KoHnTakTHasg+ paboTa — IpoMeKyTouHasi aTTecTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIsi IK3aMeH

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
"CucreMbl ynpaBJjieHUs XUMHUKO-TexHoJJorudeckumu npoueccamu" (b1.0.24)

1. Heap nucuMnaMHbI — 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABJICHUS XUMUKO-
texHojoruyeckumu npoueccamu (CY XTII), npuButh HaBbIKK U yMeHUs aHayn3a cBoiicTB XTI,
KaK OOBEKTOB YIPaBJIEHUS U MPAKTHUECKOTO MPUMEHEHUSI TEXHUYECKUX CPEJICTB YIIPABICHUS.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:

Obnadams CIeNyONMMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIIK-2.6, OIIK-2.10, OIIK-2.15.

3names:

— OCHOBHBIE MTOHATHSI TEOPUH YIIPABJICHHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BHJbI cHcCTeM aBToMarudeckoro ympasineHuss (CAY) wu  3aKoHbI
peryinupoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METO/Ibl U CPEJCTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTMYECKUX IapaMeTpOB;

— ycroitunBocth CAY;

— OCHOBHBbIC TIOHATUS O HenuHerHbIX CAY, penelHbIX CcucTeMax, JOTHYECKHX
IrOpUTMAax yINpaBieHUs, alallTUBHBIX U ONTUMAIbHBIX CHUCTEMAX YIIPABICHUS.

Ymemy:

— OINpE/ENATh OCHOBHBIE CTAaTUYECKHUE U JAUHAMUYECKHE XapaKTEPUCTHUKU OOBEKTOB
yIpaBJIECHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;
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— OIIEHUBATh YyCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHoctuku XTI

Braoemy:

— METOJAMHU TEOPUU aBTOMATUYECKOTO PETYJIMPOBAHMS, OPraHU3aLNUN U Pacdy€ra CUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLECCAMU XUMHYECKON TEXHOIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nen 1. OcHoBHBIE NOHATHS ylpaBJeHHsA XMMMKO-TEXHOJIOTH4eCKUMHU
NpoueccamH.

3HaueHue aBTOMATUYECKOIO YIPABJICHUS JJIS Pa3BUTHSI XUMHUYECKON MPOMBIIIJIEHHOCTH.
OcoOeHHOCTH  yIIpaBJI€HUS XUMHMYECKUM HOPEINPUITHEM U XHUMHUKO-TEXHOJOTHUYECKUM
npoueccoM. TexHuko-sKOHOMUYEeCKHl 3 (eKT BHEAPEHHS AaBTOMATU3UPOBAHHBIX CHUCTEM
ynpaBieHusi. Ponp cucrteM ympaBiieHHsT B 00CCIEYEHHH O€30MacHOCTH XUMHYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYKarolen cpeapl. OCHOBHBIE TEPMUHBI U onpenenenus. Mepapxus
ynpasieHusi. OCHOBHbIE NpPUHLMIIBI yopasieHusa. Kiaccudukanus cucteM yrpaBiieHUS
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckue moaenu CAY. lunamuyeckue xapakrepuctuku CAY. Ucnonb3oBanue
OoTepaMoHHOTO ncunciaeHus st ananmm3a CAY. TumoBble JUHAMUYECKUE 3BEHbsI. BpemeHHbIe
U YacTOTHBIE XapaKTEPUCTUKHU. OKBHUBAJIEHTHbIE MPEOOpa3OBaHUA CTPYKTYPHBIX CXEM.
YcroituuBocTth nuHeHHbIX CAY ¢ oOpatHoil cBs3blo. Kitaccugukanus 1 OCHOBHBbIE CBOMCTBA
00BEKTOB YyIpaBieHUs. MeTojapl onpeAeseHUuss CBONCTB OOBEKTOB YympasiieHUs. OCHOBHBIE
3aKOHBI PETyIUPOBAHUS. PerynsiTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. LludppoBbie
u poOacTHbIE CHUCTEMBbl yIrpaBieHUS. BbpiOOp 3akoHa peryaupoBaHMsT M OIpe/eiIeHHE
ONTUMAJIbHBIX MTAPAMETPOB HACTPOIKU MPOMBILIIEHHBIX PETYISATOPOB.

Paszpnen 3. U3MepeHne TEXHOJOTHYECKHX IapaMeTpPOB XHMHUKO-TEXHOJIOTHYeCKOro
npouecca.

l'ocynapcTBeHHasi cucrteMa NPOMBILUIEHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3aLMU.
OcHOBHBIE TEpPMHUHBI M oOmpeneieHus Mmerposiorud. Meroasl u3Mmepenuil. Cpencrtsa
U3MEpPUTENbHON TEXHUKHU, HUX CTAaTHYECKHMe M JAuHamuyeckue cBoiictBa. [lorpemnoctu
m3meperuit. CrocoObl mepenaun uHbopMauu Ha paccrosHue. OpraHu3anus TUCTAaHIIMOHHOMN
muarHoctTukn  XTII. M3MepeHne OCHOBHBIX TEXHOJIOTMHECKHMX IApAMETPOB: JIABJICHMS,
TEeMIIepaTypbl, pacXxoJa U KOJMWYECTBA, YPOBHS KUAKOCTU U CHIIYYMX MaTepUalIOB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI TPOEKTHPOBAHUSI ABTOMATHYECKHX CHCTEM YIpPaBJIeHHSA
XMMMKO-TEXHOJIOTMYeCKHUMH MPOLEeCcCAMH.

OcoOennoctu ynpaBinenuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTHYECKHX
IapaMeTpoB: pacxoja, JaBiIeHUs, TemrepaTypsl, ypoBHs, pH. Texuuueckue cpeacrtsa CAY.
OcCHOBHbIE PA3HOBUAHOCTH YIPABISIIOIMIMX YCTPOWCTB. THUIBL, XapaKTEPUCTHUKH U PpPacyér
HCIIOJIHUTENBHBIX MEXaHU3MOB U PEryaupyromux opranoB. OdopmMieHne NPOEKTHOrO 3aAaHUS
Ha aBTOMAaTHU3alMI0 TEXHOJIOTUYECKOTO mpoiiecca. Bpibop Todyek H3MepeHHs, KOHTpPOJI,
VOpaBIsEMbIX [apaMEeTpOB M  YHPaBISIOMMUX Bo3aedcTBUN. CTaHgapThl W YCIOBHBIE
o0o3HayeHus sl TexHoJornyeckux cxeMm. OcHoBHble cBeaeHus 00 ACY TII B xumuyeckoit
npombinuieHHOCTH. [Ipumepsr ACY TII B xumuueckoi nmpoMbIiiiieHHOCTH. OCHOBHBIE BBIBO/IBI
o kypcy. CoBpemennsle TeHieHuu B pa3sutuu CY XTIIL
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4. O0béM yueOHOI TMCUMTITHHBI:

Bua yueOHo# padoThbl

O0BLEéM TUCHUILINHBI

3E Axkan. | Acrp.

4. 4.
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexinm 0,9 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padots! (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 3,26 116 87
KonrakTHas camocrositenbHas paboTa 396 115.,6 86,7
CaMOCTOSATENbHOE N3YUEHHUE Pa3/IeIOB AUCHUIIIMHbI ’ 0,4 0,3
Bujx koHTpOJIS:
3ayer ¢ OLEHKOI + \ + \ +

Bua urorosoro KOHTPOJIsA

3a4eT ¢ OLEeHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
"Xumuyeckue npoueccsl u peakropsl' (b1.0.25)

1. Henp AMCHMIVIMHBI — TOJy4eHHE OOydaroluMucs

Maciitaba peakImoHHOTO y3J1a), METOJAMKE BEIOOpa peakTopa U pacyeTa Mmpoiecca B HEM.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

3HaHUi 00 OCHOBHBIX
PEaKIMOHHBIX TMPOIEcCaX M pPeaKkTopax XUMHUYECKOW M He(PTeXUMHUYECKOW TEXHOJOTHHU, B
YaCTHOCTH: TEOPHHM IIpoIlecca B PEAKIIMOHHOM allllapaTeé XWMHUYECKOTO MPOU3BOJICTBA
XUMUYECKOM PEaKTOpPe, METOJI0JIOTHH HCCIEAOBAHUS B3aUMOICHCTBUS MPOIIECCOB XUMUYECKUX
MpEeBpaIeHUN W SBJICHHUM IMEpEeHOCa Ha BCEX MAaCIITAOHBIX YPOBHSIX (OT MOJICKYJISPHOTO 0

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIIK-2.5, OIIK-2.9, OIIK-2.14.
3name:

— OCHOBBI TCOPUH XUMHUYCCKUX MMPOLECCOB U PCAKTOPOB;,

— METOJOJIOTHIO MCCIIEJOBAHNS B3aUMOJCHCTBHAS XUMUYECKUX MPEBPALICHUN U SBJICHUU

IIEpeHOCca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOJIMKY BBIOOpa peakropa u pacuéra mpoiecca B Hem;

— OCHOBHBIC PCAKIIMOHHBIC IIPOUCCCHI U PCAKTOPbL XUMHYSCKOM TEXHOJIOTHH.

Ymemy:
— IIPOU3BECTHU BHIOOP TUIIA PEAKTOPA;

— IIPOBECTHU PacyeT TEXHOJIOTMYECKHUX I1apaMeTPOB IS 3a[JaHHOTO MTPOLECCa;
— OIpEAETUTh MapaMeTpbl HAaWTy4llled OpraHu3aluy NpoIecca B XUMUUYECKOM PEAKTOPE.

Braoemey:

— METOJaMH pacqéTa " aHalin3a IMpoLeCCOB B XUMHYCCKUX PEAKTOPAX;
— MCTOAaMHU OIIPECACIICHUA TCXHOJIOTUUCCKUX HOKaSaTCHCfI;

— METOIaMH BBIOOPA XUMHUECKHX PEaKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pasznen 1. BBenenue B MaTeMaTH4YeCKO€ MOACTUPOBAHUEC XUMHYECCKUX MTPOUECCOB A

peaKkTopoB
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[IpencraBienre o XuMU4YECKOM peakTtope. O030p KOHCTPYKUUMH U CTPYKTYPHBIX
AJIIEMEHTOB XHMHUYECKUX peakTopoB. CTpyKTypa TMpOLIECCOB B XHMHYECKOM pPEAKTOpE.
MonenupoBanue, Kak HaydHbIl MeTOJ HccienoBaHUs mpoueccoB. CxemMa MaTreMaTH4ecKOro
MOJENUPOBAHUS XUMUYECKOT0 peakTopa. Mepapxuueckas CTpyKTypa MpoIeccOB B XUMUYECKOM
peakTope U Hepapxuueckas cuctema Mojeneid. DOU3UKO-XMMHUYECKHE 3aKOHOMEPHOCTH
XUMHUYECKUX MPEBPALIEHUN — CTEXHMOMETPUYECKHE, TEPMOJMHAMUYECKHE, KHHETUYECKHE.
[lokazarenu XMMHMUYECKOTO MPEBPALICHUS — CTENEeHb NPEBpAIICHUs, BBIXOJ MPOIYKTa,
uHTerpanbHas U JuddepeHnranbHas CEJIeKTUBHOCTH, CKOPOCTH PEaKUMU M IpPEeBpaIleHUs
pearenToB. [lytu noBeieHUst 3QPEKTUBHOCTH XUMHUYECKUX MPEBPALIEHUN Ha OCHOBE 3HAHUS
uX (PU3UKO-XUMHUYECKUX CBOMCTB.

Pazgea 2. Xummnuyeckuni npouecc

Omnpenenenne XuUMHUYECKoro mpoinecca. Knaccudpukanus XUMHYECKUX IPOIECCOB IO
pa3IMyYHbIM NpU3HAKaM. BiusHue XUMHUECKUX MPU3HAKOB U YCIOBUN IPOTEKAHUS TOMOTEHHOTO
nporecca Ha ero nokaszarenu. Crioco0sl naTeHcupUKauu. [loHaTHE ONTUMATBHBIX TEMIIEPATYP.
OnTuMmanbHble TEeMIIepaTypbl Ui OOpaTUMBIX M HEOOPAaTUMBIX 5K30- M 3HIOTEPMHUYECKHUX
IIPOLIECCOB.

CrpykTypa TreTeporeHHOro Impoiiecca M ero cocrasisitomue (ctaauu). Habmromaemas
CKOPOCTh ~XUMHUYECKOro mnpeBpamenus. OOmactu (peXUMbI) TPOTEKaHHWs  IpoIliecca,
JTUMUTHPYIOIIAs CTaaus. | eTeporeHHbI XUMHYECKUH mporece '"ra3(KUIKOCTh)—TBepaoe".
O6ocHOBaHUE, MOCTPOCHUE U aHAIN3 MAaTEMaTUYECKOW MOJEH JJIsl peaklMil ropeHus: (MoJelb
"coxuMaromiasics cdepa') U TOMOXUMHYECKOW (Moaenpb 'C HEeB3aUMOACHCTBYIOIIUM sIApOM").
Habmonaemasi ckopocTh MpeBpalleHus, BpeMs MpeBpallleHuss U MyTH HWHTEHCU(UKALUU IS
pa3nuuHbIX oOyiacTell NpoTeKaHUs Ipouecca. [ eTeporeHHbll XUMUYECKHMH  Ipolecc
"ra3(>kMAKOCTh)—-KUAKOCTh". OOOCHOBaHME, OCTPOCHUE U AHAJIU3 MAaTEMAaTUYECKON MOJEIH.
HabGmionaemass ckopocTe mpeBpaiieHus W oOnacth  npoTekaHuss mponecca. Ilyru
MHTEHCU(UKALMU I PA3IMYHBIX PEXUMOB IpoLIecca.

['eTeporenHslii KaTanu3 Ha TBEpJOM KatanuzaTope. OO0CHOBaHME, IOCTPOECHUE U aHAIN3
MaTeMaTH4EeCKON MOJIENIM Ha KaTaIMTUYECKON MMOBEPXHOCTH U B MMOPUCTOM 3€pHE KaTaiau3aTopa.
HaGnmrogaemass ckopocTh TpeBpamieHuss W 00JacTH mpoTekaHws mponecca. CremneHb
UCIOJIb30BaHUS BHYTpEHHEW moBepxHocTH. Ilytm wMHTeHcM(pUKAIUKM  KaTaJIUTUYECKUX
npoueccoB. BnusHMe TemonepeHoca Ha TeTEpOTreHHbII U T'eTepOreHHO-KaTaTuTHYeCKUn
IIPOLIECCHI.

Paszpen 3. Xumuyeckuii peakrop

Knaccudukanus mporeccoB B peaktopax. O00CHOBaHUE U MOCTPOCHUE MAaTEMATUYECKHUX
MOJIENIM Tpoliecca B peakTopax paziauyHoro tuma. Cucremaruzanuss M KiaccuuUKanus
MaTeMaTUYECKUX ONMCAHUN MPOLIECCOB B peakTopax. BimsHue cTpyKTypbl NOTOKa (MI€albHOE
CMEIICHUE M BBITECHEHUE), CTAllMOHAPHOCTU peXKUMa (MPOTOUYHBIA U MEPUOJUYECKUIN),
IapaMeTpoB U YCIIOBUN IPOTEKaHUs Ipoliecca (TeMieparypa, KOHIIEHTpalus, JaBjieHrue, 00bEM
pEaKIMOHHON 30HBI, BpeMsl), BUJIa XMMHUYECKOM peakuuu (IIpocTas U CIOoXKHas, oOpaTumas u
HeoOpaTHMasi) U ee IapaMeTpoB Ha Npo(UIM KOHLIEHTPALMHA U OKAa3aTeNIH Mpoliecca B peakTope
(cTeneHpb MpeBpalieHus], BBIXO/] MPOAYKTa, CEIEKTUBHOCTH npoliecca. OCHOBBI pacueTa mnpoiecca
B peaktope. CpaBHeHue 3(PGEKTUBHOCTH pPabOTHI PEAKTOPOB, OIMMCHIBAEMBIX Pa3UYHBIMHU
MOJENSIMU — MHJICAIBHOTO CMELIEHUS W BbITeCHeHHA. OpraHuzanusi TEIUIOBBIX IOTOKOB H
PEXKMMOB B XUMHUUYECKUX peakTopax. Pacmpenenenue temnepaTrypbl U KOHLEHTpAaUUl (CTENEeHH
MpPEeBpAIlEHUs]) B peakTope B peXUMaxX MICAIbHOIO CMELIEHUS U paclpesieeHus,
anuabaTuyeckoM M C TemiooOMeHoM. CBsi3b TeMIepaTypbl W CTENEHU IPEBPALICHUS B
anuabatuueckoM mpouecce. CoONOCTaBI€HHE C M30TEPMHUUECKMM peXUMOM. Ywucio u
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YCTOWYMBOCTh CTAlMOHAPHBIX PEKUMOB B aMa0aTUYECKOM PEAKTOPE UJCAIbHOIO CMEIIECHUS U
ABTOTEPMHUYECKOM PEAKTOPE UICATBHOTO BBITECHEHUS

Pa3nes 4. IlpoMbinuieHHbIe XMMHYECKHE PEAKTOPDI

KoHCTpyKkMy IpOMBIIIIEHHBIX PEAKTOPOB Il IPOBEACHMS IPOLECCOB IOMOTEHHBIX,
IeTepOreHHbIX U KaTAJIMTUYECKHX — BBIOOp THIMA peakTopa, 0COOEHHOCTH KOHCTPYKTHBHBIE U
pexuma.

4. O0béM yueOHOI TMCUMTTHHBI:

O0béM TUCUMIITIMHBI
B .
U1 y4yeOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[Tpaxtnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padots! (JIP) 0 0 0
CamocrosiTesibHasi paboTa 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
1,67
CaMOoCTOATETbHOE U3YUYECHUE PA3/ICTIOB JUCITUTIIHHBI 59,6 44,7
Buja koHTpoJIs:
3ayer C OLEHKOI + \ + \ +
Buja nToroBoro KOHTpost 3a4yeT ¢ OLEHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
"MoaeaupoBaHue XUMHKO-TeXHOJI0rnueckux npoueccos' (b1.0.26)

1 Heap aucuuniuHbl — mpuoOpeTeHne 6a30BbIX 3HAHUM 10 OCHOBHBIM paszjienam Kypca,
a TakkKe YMEHHH W TMPAKTUYECKUX HABBIKOB B 00JacCTH MOJCITUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB, UCTIOJIb3YEMbIX MPU PEIICHUN HAYYHBIX U MPAKTHYECKUX 3a/1a4.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIUIACH TOIKEH:
Obnadams CIEYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHHUS:
OIIK-2.2; OIIK-2.3; OIIK-2.8; OIIK-2.11; OIIK-2.16
Buame:
- METOJBl TIOCTPOCHHS OSMIMPUYCCKHX (CTATHCTUYCCKUX) W  (PU3UKO-XUMHUUYECKUX
(TeopeTHYEeCKUX) MOIeTIel XUMUKO-TEXHOJIOTHYECKUX TPOIIECCOB;
- METOJBI HICHTHU(PUKAIUN MATEMATHYCCKUX OMHMCAHHA TEXHOJIOTHYECKHUX IMPOIICCCOB HA
OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX;
- METOJBl ONTUMHU3AIUNA XHUMHKO-TEXHOJOTHMYECKHX TIPOIECCOB C IMPUMEHCHHEM
SMIUPHYECKUX H/HIN (PU3HKO-XUMHICSCKUX MOJICIICH;

Ymemeu:
- TMPUMEHSTh HW3BECTHBIE METOAbl BBIUUCIUTEIHPHOM MaTEMaTHKH W MaTeMaTHYeCKOM

CTaTUCTHUKU JId PCIICHHA KOHKPCTHBIX 3aJad pacdye€ra, MOJACIIMPOBAHNA, I/IJIGHTI/I(bI/IKaIII/II/I u
ONTUMHU3AIMU IIPpHU HCCICIOBAHWU, IMPOCKTUPOBAHHUU W YIIPABJICHHUH IMPOLECCaAMH XUMHUYECKOMN

TEXHOJIOTNH
- HCIOJL30BaTh B CBOCH Hp&KTH‘IGCKOfI JACATCIIBHOCTH JId AJOCTHIKCHHA DOTHUX ueneﬁ

W3BECTHBIC TTAKETHI TPUKIIATHBIX TPOTPaMM.
Braoemey:
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-  MCETOJaMH MaTeMaTUYECKOM CTAaTHUCTUKHU JUIA O6pa6OTKI/I PE3YJIbTAaTOB AKTHUBHBIX H
IMAaCCUBHBIX OKCIICPUMCHTOB

- MeroaamMunu BBIYHCIUTEILHON MaTeMaTHKH JUIA p33pa60TKI/I H pcajv3allui Ha
KOMIIBIOTEpAX aJIrOpUTMOB MOACIUPOBAHUA, I/II[GHTI/I(i)I/IKaIII/II/I n OIITUMH3AIlUHK XHWMHKO-
TEXHOJIOTUYCCKUX ITPOLECCOB;

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Tema 1. OCHOBHbIC HOHATHS.

OCHOBHbIE NPUHLUIIBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS XHWMUKO-TEXHOJIOTHUUECKUX
nporeccoB (XTII). Maremarndeckue SMIUPHYECKHE U MaTeMaTHUECKHE (U3HKO-XUMUUYECKHUE
MOJENM U KOMIBIOTEPHOE MoOJenupoBaHue. JleTepMUHUpPOBAaHHBIE U  BEPOSITHOCTHBIE
MaTemMaTudeckue mojienu. [IpumeHenre MeTo 00Ty CUCTEMHOTO aHal3a JUIsl peleHus 3a/1au
MozaenupoBanus. I[lpumeHeHnwe npuHUMNA "dyepHOro SMmMKA' MpU  MaTEMaTHYECKOM
MOJENUPOBAHNU. ABTOMATU3UPOBAHHBIE CUCTEMbI IPUKIATHONW nHpopMaTuku. Mepapxuueckas
CTPYKTypa XUMUYECKHUX MPOU3BOJCTB M HUX MareMaTudyeckux wmojenei. I[Ipumenenue
KOMITBPIOTEPHBIX MOJIEJIe XMMHUYECKUX IPOIECCOB Ul aHajiu3a, ONTHUMU3AIMM M CHHTE3a
XUMHKO-TEXHOJIOTHYECKUX cucTteM. OCHOBHbIE MPHEMbl MAaTEMaTHUYECKOIO MOJAEIUPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIH ((U3UKO-XUMHYECKUN) U KOMOMHUPOBAHHBIN (TEOPETUUYECKUI).
[TocTpoenne cTaTU4ECKUX U JUHAMHYECKMX Mojeneil. Pemenue npsmMbix 3anad. [IpoekTHbIN 1
MMOBEPOYHBIN (OIIEHOYHBIN) pacdeT mporeccoB. Pemenne oOpatHeix 3agad. [lapamerpudeckas u
CTPYKTypHasi HJEHTHU(UKALUs MaTeMaTUYECKUX Mojeieil. YCTaHOBJIEHHE aJeKBAaTHOCTU
MaremMaTudyeckux  mopeneil.  Crtpareruss NOpOBENEHMS]  PAaCUYETHBIX  HCCIENOBAaHUN U
KOMITIBIOTEPHOTO MOJEIMPOBAHUS PEAIbHBIX ITPOLIECCOB.

Paspen 1. IlocrpoeHue HJMIHUPUHYECKHMX MOAeIeH XMMHKO-TEXHOJIOTHYECKHX
NpoLeccoB.
Tema 1.1. DopMyJupoBKa 3ajayy  aNNpPOKCHMMANMHW JAHHBIX JUISl  ONMCAHUHA
JKCHEPHUMEHTANbHBIX 3aBUCHMOCTEH M IOJYYCHUS IMIUPHUYECKHX MOje/Ieil NPOoLecCoB.
Bunsl xputepueB annpokcumanuu. Kpurtepnii mMeTona HauMEHBINIMX — KBaJapaToB. Pemienue
3a/1a4yM anIpoOKCUMAaLMK Ul HEJIMHEWHOM M JIMHEMHOM Mo mapaMmerpaM mojened. MartpudHas
(GbopMyIUpoOBKa 3a/lauM anmnpoKCUMaluu. AHAJTUTUYECKUH M aJTOPUTMHYECKUN MOAXOMAbI AJIs
pelieHys 3aJaud annpoKCUMAllUM JJIsl JIMHEWHBIX M JIMHEapU30BAHHBIX MOJIENEH METOJIOM
HaUMEHBIINX KBaJIPaTOB.
Tema 1.2. HopMaabHbIii 3aK0H pacnipejejeHds /sl BEKTOPHbBIX CAYYAHHBIX BeJHYHMHbI U
onpejejJeHue UX YHUCIAOBBIX XapaKTePUCTHK. MareMarndeckoe O0KUAAHUE U IUCIIEPCUs AJIs
BEKTOPHBIX CIy4alHBIX BEIWYMH. [[MCIIEpCHOHHBIM W KOppeISIMUOHHBIM aHanu3. [loHATHs
JUCIEPCUU BOCHPOM3BOJMMOCTH M aJEKBaTHOCTH, a TAaKXE - OCTATOYHOM JUCHEPCHH.
Onpenenenre BbIOOPOYHBIX KOIPPUIMEHTOB KOPPEISLUUU U KOIPPHUIMEHTa MHOXKECTBEHHON
koppensiuy. CTaTUCTUYECKUH MOAXOJ K OIpPENeNIeHUI0 OIIMOOK M TMOrpeurHocTed B
AKCHEPUMEHTAJIbHBIX TOYKAX U3MEPEHUH.
Tema 1.3. PerpeccCHOHHBII U _KOPPEJSUHOHHBbIA aHAJU3 LISl NIOCTPOEHHUS IMIMPHUYECKHX
Mojiesieil HA OCHOBe JAHHBIX MACCHBHOIO JKcnepuMeHTa. [loHATus (yHKUMM OTKIMKA U
¢akTopoB. OCHOBHBIE ONMYIIEHHUS] PETPECCHOHHOTO M KOpPpENSLMOHHOro aHanu3a. Kpurepun
IIPOBEPKU OJHOPOJHOCTH Jucrnepcuii. Bbpibop Buga ypaBHEHUH perpeccuu, a Takke
onpezeneHue Kod3(pPUIMEHTOB pEerpeccud M HUX 3HAYMMOCTH C HCIOJb30BaHUEM KpHUTEpUs
CrerogenTa. [Iponenypa uckiItoueHUsT HE3HAYUMBIX KOA(P(GUIIMEHTOB perpeccuu. Onpeserenne
aJICKBATHOCTH PErPECCHOHHBIX MOJIENIEN C MOMONIBbIO0 KpuTepus Puniepa.
Tema 1.4. OcHOBHbIE 10JI0KEHMS TEOPUH ILIAHWPOBaHUSA JIKcnepuMeHToB (I): moJHBII
dakTopublii dJxcnepuMeHT (IIPI) U 00padoTKa €ro pe3yabTaToB. ONTUMaIbHBIE CBOWCTBA
MaTpUllbl IJIAHUPOBAHUS M CBOMCTBO OpTOroHanbHOCTH. OmpeneneHue Kod3PPUINEHTOB
Mojenel, KX 3HAYUMOCTH M IpPOBEpKa aJeKBaTHOCTU YpaBHEHMsI perpeccuu. CBONCTBO
poTaTabeIbHOCTH MOJTHOTO (PAKTOPHOTO IKCTIIEPUMEHTA.
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Tema 1.5. OcHOBHbIC NOJ0KEHHMS TEeOPpHH ILIaHMpPOBaHusA JkcnepuMentoB (I1):
OPTOrOHAJIbHBIN _IEHTPAJIbHbIH _KOMNO3MIMOHHBIN _1JaH (OILKII) jkcnepuMeHTOB M
o0padorka ero pe3yiabtaroB. OOecnieueHrne OPTOTOHAIBHOCTH MAaTpULbl IJIAaHUPOBAHUS U
ONpeJiefieHue BEIWYMHBI 3Be3qHOro mieda. OmnpeneneHue Kod(Q(UUIHUEHTOB MOJAETH, UX
3HAYUMOCTH M OLI€HKa aJeKBaTHOCTH  YpaBHEHHs perpeccud. PacdyeTHoe BbIUMCIIEHHE
KOOpPJIMHAT TOUYKHU ONTUMYyMa (3KCTpEMyMa).

Tema 1.6._OnTuMuzanms 3KCHEePUMEHTANbHBIX HCCJIEI0BAHMI ¢ NMpUMeHEHHEM MeToAa
Boxca-Buiabcona. OCHOBHbIE MOAXO/bl K ONTUMH3ALUN 3KCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI.
DKCIepUMEHTAIbHO-CTaTUCTUYEeCKUIT MeTon. Crparerusi IBUKEHHS K ONTUMYMY II€JIEBOU
byakuun (QyHKIIMUM ~ OTKIMKA) TPAAMCHTHBIM MeToJoM. KpuTepuu AOoCTWIXKEHUs 'modTu
CTallMOHApHON 00jacTU" M METO/bl YTOUHEHHUS IMOJI0KEHHS] ONTUMAIbHON TOYKU B (paKTOpHOM
MIPOCTPAHCTBE.

Pa3nea 2. IlocTpoenne GpU3NKO-XMMHYECKMX XUMHKO-TEXHOJIOTHYECKHUX IPOLIECCOB.
Tema 2.1 JTanpl MATEMATHYECKOT0 MoeaupoBanus. DopmynnpoBKka rumnoTes, MOCTPOCHHUE
MaTeMaTHU4ECKOro OMUCAaHUsI, pa3paboTKa MOJIEIUPYIOIIEr0 AIrOPUTMA, IPOBEPKa aIeKBATHOCTH
MOJENU U HAECHTU(UKALMS UX NapaMeTpOB, pPacUETHbIE HCCIEIOBAHUS (BBIYMCIUTENbHBIN
SKCIIEPUMEHT).

Tema 2.2 CocraBjieHHe cHCTeM YPABHEHWH MaTeMaTH4eCKOIr0 ONHCAHMA IPOLECcCOB U
pa3padorka (BbIOOp) aAJIrOpUTMOB HUX pelieHUs. bIOYHBIA MNPUHIUI TOCTPOECHUS
CTPYKTYpPHBIX MaTeMaTH4eckux Mmojened. O000IIeHHOe ONKMCAaHUEe JBUYKEHUS MOTOKOB (a3 B
anmnaparax € IMOMOIIBIO T'MIPOJMHAMUYECKHX MOJENEH, YUUTBHIBAIOIIMX COCPEIOTOYEHHBIE U
pacnpe/iefieHHble MCTOYHUKM BEIIeCTBA W JHEPruu (TemioTel). JlokanbHblE HHTEHCHUBHOCTH
HMCTOYHUKOB BEIIECTBA U TEIJIOTHI B IOTOKAaX, COOTBETCTBYIOIIME pPAa3jINYHbIM (PU3UKO-
XUMHUYECKUX IpoueccaM. OCHOBHBIE THUIIBI YPaBHEHHUH MaTeMaTH4E€CKOTO OINUCAHUS XUMHKO-
TEXHOJIOTUYECKHUX MPOLIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE JU(depeHlnaIbHble U
nuddepeHnraibHble YpaBHEHUS B YACTHBIX ITPOU3BOIHBIX.

Tema 2.3 Maremarnuyeckoe MOACTHPOBAHUE CTANMOHAPHBLIX M JAWHAMHMYECKHX PEKMMOB
CUAPABJAMYECKHX NpPOLeccOB B TPYOONPOBOAHBIX  cHcTeMaX, I[j00ajdbHble H
AeKOMIIO3UIIMOHHbIEe MEeTO/Ibl PellieHUs CHCTeM HeJMHeHHbIX YPAaBHeHHIl, a TaK:Ke sIBHbIE U
HesIBHbIe MeTO/Abl YMCJIEHHOIO0 pelleHWsl cHcTeM OObIKHOBEHHBIX JM(depeHnnaIbHbIX
ypaBHenmii. CocTaBiieHHE ypaBHEHMH MaTeMaTH4YeCKOro omnucaHusi mnpouecca. Iloctpoenue
MH(OPMALIMOHHBIX MATPHUI] MATEMATUYECKUX MOJIeNiel 17151 BbIOOpa 0OLIero airopuTMa pelieHus
—  MOJETMUPYIOIIEr0 airoputMma. Peanuzanus anropuTMOB —pelICHHS HEIUMHEHHBIX U
OOBIKHOBEHHBIX UG depeHInanbHbIX ypaBHeHUH. Onucanue cranuoHapHbix pesxkxumoB XTII ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX W HEJIMHEWHBIX YpaBHEHUH. lTepallMOHHBIE aNrOpUTMBI
pemienus. [Ipumenenne metonoB npoctbix urepauuit U Heiorona-Padcona ans momyuenus
pemenus. [IpoGiaema cxoauMocTH mpoiiecca perieHus. J{eKOMIO3UIMOHHBIM METOJ| peleHHs
CJIOXHBIX CUCTEM KOHEUHbIX ypaBHeHHH. [locTpoeHne nHPpOpMAMOHHON MaTpHILIbI Ui BbIOOpa
ONTUMAJILHOTO aJropuTMa peleHus 3agadu. [lonarue xectkoctu cuctem U depeHIranIbHbIX
YpaBHEHUH U KPUTEPUU >KECTKOCTU. SIBHbIE (OBICTpblE) M HESBHbIE (MEIJICHHBIE) METOJbI
pemienusi. Metonbl meporo (Meroa Jitiepa), BToporo ( MoAU(GUIUPOBAHHBIE METO B Dilepa)
u yeTBeproro nopsizka ( meron Pynre-Kyrra). OnieHka TOYHOCTH METOJIOB — OLUTMOOK YCEUEHUSI.
[lepexonnpie ommMOKM UM  OMMOKM OKPYIJ€HUS MpPU  UYHUCICHHOM  HHTErPUPOBAHHUU
muddepeHuranbHblXx  ypaBHeHU. CrnocoObl o0OecnedyeHus CXOJMMOCTH pelIeHUs 3a/ladH.
[IpumeHeHre HESIBHBIX METOJOB JUISI PELIEHUS KECTKUX CHCTeM AuQQepeHInanbHbIX
ypaBHeHUH. Onpenenenys mara HUHTErpupoBaHus UTEPAllMOHHBIM MeTo oM. MetoioB KpaHka-
Huxonbcona (meton Tpamnenuit).

Tema 2.4 Maremarnyeckoe Mo/JeJHMPOBAHME CTANMOHAPHBIX pPeXHMOB IPOLECCOB
TelJjonepeaayd B IJIACTHMHYATBLIX ¥ 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruyeckoe
OMMCAaHKE MPOLIECCOB C MPUMEHEHHEM MO/IeNIel NACaTbHOTO CMELIEHUS U BhITeCHEHUs. BpiOop u
rpaduyeckoe NpPEeJCTaBIEHUE AITOPUTMOB penieHus. [IpumeHeHHe cTaHZapTHBIX METOJOB
BBIYMCIIUTEIBHON MaTeMaTUKU JUIsl peIlIeHUs 3a/1au.
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Tema 2.5 Maremarnyeckoe MOJACJMPOBAHHME CTANMOHAPHBIX PEXKHUMOB _ IPOLECCOB
TelnJjonepeaayd B NPSAMOTOYHBLIX W HNPOTHMBOTOYHBIX TPYOYATBIX TenJa000MEeHHUKOB,
peuienue 3axayn Koy 1 KpaeBoil 3a1a4y Py HHTEITPUPOBAHUM CHCTEM OOBIKHOBEHHBIX
aupdepeHINAIbHBIX YPABHEHHH. MareMaTnueckoe ONHMCAHME IPOLECCOB C MPUMEHEHHEM
MOJIENIEN HlIealbHOTO BeITeCHEHUs. Pemenue 3anaun Komu u kpaeBoit 3anaun. Ilpencrasienne
QITOPUTMOB  BBIUMCICHUH B BHJAE HHYOPMALMOHHOM MAaTpUIbl CHCTEMbl ypaBHEHUU
MaTeMaTH4eCKOro omnucaHusi U OJoK-cxeMm pacueToB. Maremarudeckoe omnucanue XTII ¢
MIPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX TU(PPEpeHINaIbHbIX YpaBHEHUH. Onricanne 00bEKTOB ¢
pacupeneNeHHbIMA B IIPOCTPaHCTBE Iapamerpamu. D@OpMylIMpOBKa Ha4dalbHBIX M KPaeBBIX
YCIIOBUM 3a1ad penieHus. YHWCIeHHBIM anropuT™ l-ro mopsiaka g pemeHus 3agaun Komw.
Merton "npuctpenku Uit perieHus KpaeBoi 3a1auu.

Tema 2.6 Maremaruyeckoe MOACJMPOBAHME CTALUMOHAPHBLIX PEKMMOB IPOLIECCOB B
peakTopax ¢ Memaakoi. OnucaHue MHUKPOKMHETHUYECKUX 3aKOHOMEPHOCTEH MMpOTEKaHUS
MIPOM3BOJIBHBIX CJIOXHBIX XMMHMUYECKHUX pPEaKUMi B KUAKON ¢a3ze Uisi MHOMOKOMIIOHEHTHBIX
cucreM. OmnpeneneHue KIIOUEBBIX KOMIIOHEHTOB CJOXHBIX XMMHUYECKHUX peakIuil c
NPUMEHEHHUEM METOJIOB JIMHEMHOM aireOppl - pPAHrOB MaTpUll CTEXMOMETPUUYECKUX
K03 puimenToB peaknuu. MaTemMaTH4ecKoe ONTMCAHUE PEAKTOPHOTO Mpoliecca ¢ pyoamKon ais
IIPOU3BOJILHOM CXeMbI IPOTEKAHUS XUMUUECKON peakuu. BpiOop anropurMoB pelieHus 3agadu
C MpUMEHEHHEM MH(OPMaLlMOHHON MATPUIIbl CUCTEMbl YpaBHEHUI MaTeMaTHYECKOIO ONMKUCAHUs
U IPEJICTaBJICHMSI AJITOPUTMA PEILIEHNUs C IIOMOIIBIO OJIOK-CXEMBI pacyeTa Mpolecca.

Tema 2.7 Maremarnuyeckoe MOJAeJMPOBAHME HECTALMOHAPHBIX PEKHMOB IPOLECCOB B
peakTopax ¢ Memanakoi. MaremaTudeckasl MOCTAHOBKA 3a/1a4yl JJI1 PEAKIMK C MPOU3BOJIBHOU
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaun Komm — 3agaud ¢ HadajdbHBIMHU
ycloBUAMU. Pa3HOCTHOE TmpeAcTaBleHUE CUCTEMbl OOBIKHOBEHHBIX AU(PQepeHInanbHbIX
ypaBHeHu. [locTpoeHne HHPOPMAIMOHHON MaTpHIbl Uil BbIOOpAa aAJIrOpuUTMa pELIEHUS.
I'padmueckoe npeacraBieHUE aNnropuTMa perieHus B Buje 0J0K-CXeMbl pacyeTa.

Tema 2.8 MaremaTuyeckoe MOAEJUPOBAHME CTALMOHAPHBIX PEKMMOB B _TPYy0YaThIX
peaKTopax ¢ mNpsSMOTOYHbLIM M NPOTHBOTOYHBIM JABWKEHHMEM TelJIOHOCHTeJIeH.
MaremaTrnueckasi HOCTAHOBKA 33/1a4d JJIsl PEAKI[MU C KOHKPETHOM CTEXHOMETPUYECKON CXEMOM.
@opmynupoBka 3anaun Ko — 3a1a4n ¢ Ha4aabHBIMU YCJIOBHSIMU M KPAaeBOM 3aJ1a4M — 3a/1a4u
C  KpaeBbIMM  YclIOBUSAMU. Pa3HOCTHOe  mpeacTaBieHUE  CHUCTEM  OOBIKHOBEHHBIX
mudpdepeHunanbHblXx  ypaBHeHuU. [locTpoeHne HHQOpPMAIIMOHHBIX MaTpull s BblOOpa
anropuT™MoB peweHus. ['paduyeckoe npeacTapieHNe aIrOPUTMOB PELICHHS B BUJIE OJIIOK-CXEMBbI
pacdera.

Tema 2.9 Maremarnuyeckoe MOJAeJMPOBAHME HECTALMOHAPHBIX PEKHMOB IPOLECCOB B
TPYOUYATBIX PeaKkTopax W YMc/AeHHbIe AJTOPUTMbI AUCKPETH3ANMHU JUIA PellleHUsl cUcTeM
auddepeHnNaNbHBIX YPABHEHWH €  4YacTHbIMM _ NPOU3BOAHBIMH. MaTtemaruueckas
ITIOCTAHOBKA 33J1a4M JUIsI PEAKLIUHA C KOHKPETHOW CTEXHOMETpU4ecKor cxemoi. dopmynupoBka
HavyaJIbHBIX U IPaHUYHBIX yciaoBuil. Juddepenmanbubie ypaBHEHUS B YaCTHBIX IIPOU3BOIHBIX -
AIUTMITUYECKOro, MapaboiaMdyeckoro M TUIEepOOIMYECKOr0 THUIOB. AJTOPUTMBI pEIICHUS
ypaBHEHUH MapabojudecKkoro Tuma. MaremaTuueckas MOJelb XMMHUYECKOIO MpEeBpallleHus B
M30TEPMHUUECKUX YCIOBUSAX Ui HECTALIMOHAPHOIO Ipolecca B TpyOUaThIX anmaparax ¢ y4eToM
IIPOJIOJILHOTO TEepeMEIIMBaHusl M C HPUMEHEHHEM oJHomapamerpuueckoil nuddy3noHHoM
MOJENU JJIsl ONMCAHUS TUAPOIMHAMUYECKOW 0OCTaHOBKU B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI
pelieHuss B BHUJIE€ CHCTEM  HEJIMHEMHBIX  ypaBHEHUH, a TakkKe OOBIKHOBEHHBIX
g depeHInaIbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIIKOB.

Tema 2.10 Maremarnyeckoe MOAeJMPOBAHUE CTAIMOHAPHBIX PEKMMOB _IPOLIECCOB
HeNpepLIBHOW MHOTOKOMIOHEHTHOH _pekTHudUKAUMU M __adcopOuuu. MaTtemaTuyeckoe
ONHMCAHHWE IMpolecca MHOTOKOMIOHEHTHOM peKTU(UKAaWKW B Tapeab4yaTodl  KOJOHHE.
MopnenupoBanue (a3oBoro paBHOBECHs M IIpollecca Maccolepeqadyd Ha Tapeiakax B
MHOTOKOMIIOHEHTHBIX CHUCTeMaX. Y4YeT TEIUIOBBIX OaJaHCOB Ha Tapesikax MpU MOJEIMPOBAHHUU
npouecca B peKTU(UKALMOHHONW KOJIOHHE. J[eKOMIIO3UIIMOHHBIN alrOpUTM pacyeTa mpolecca
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pexTuduKauuy B KOJOHHOM  ammapaTe. MaremMaTH4eckoe  ONMCaHue  Ipolecca
MHOTOKOMIIOHEHTHOM abcopOumu B HACAaIOYHOM KOJIOHHE. MojaenupoBaHue Ipoiecca
MHOTOKOMIIOHEHTHOM Macconepenauyd B CEKIUSAX HacaOYHOW KOJOHHBI. AJTOPUTM pEIIEHUs
KpaeBoH 3a7auu JJIsl MOJIEIMPOBaHUs Ipolecca abcopOLMK B HACaA0YHOU KOJIOHHE.

Paspnen 3. OcCHOBBI OITUMM3ALUH XUMHKO-TEXHOJIOIHYECKUX MPOLECCOB.
Tema 3.1 PemieHue 3ajay ONTHMHU3ANMU C TEPMOJAMHAMMYECKMMH, TeXHOJOrHYeCKUMU,
JKOHOMHYECKMMH, TEXHUKO-DKOHOMHMYECKMMH M JKOJOIMYeCKHMMH  KPUTEPHUSAMH
onTuMaabHocTH. OnTtumaneHeie  pecypcocOeperatonme  XTII.  Beibop  kputepues
ONTUMAJIBHOCTU  (UeNeBbIX (QyHKUM). DOpMyIUpPOBKAa MHOTOKPUTEpUATIbHON 33734y
ontuMuzanu. OCOOEHHOCTH pellleHus ONTUMH3auuoHHbIX 3afad XTIl npu Hammuum
HECKOJIbKUX KPUTEPUEB ONTHUMAJIbHOCTH, OBPAKHOM XapakTepe LeleBOd (YHKIMH U HAJTUYUU
orpannyeHud 1-ro u 2-ro pona.
Tema 3.2 AJITOPUTMBI _ OJJTHOMEPHOH MW MHOIOMEPHON onTUMH3aIMH. MeToanl
CKaHUPOBAHHUS, JIOKAJU3aLUU 3KCTPEMyMa, 30JI0TOr0 cedyeHHUs U uucen PuboHauu B cCilydae
OJIHOMEPHON ONTUMHU3AUMU. MeToapl MHOTOMEPHOW ONTHUMH3ALMU HYJIEBOro, MEpBOTO U
BTOPOTro MOpsiiKOB. CHMIUIEKCHBIE, CIIydyallHble U TpaJUEHTHbIE METOJbl MHOTOMEpPHOM
onTuMM3alMu. MeTo mrpapHbIX QYHKIUH.

3akiro4eHue.
A. IlpumeHenue koMunblOTepHbIX moneneil XTIl npu npoeKTHPOBAHMHM XHMHYECKHX
npousBoiacTB — B CAIIP. 3anauu cucrem aBToMatuzupoBaHHoOro npoektupoBanusi (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOrO MpoekTupoBanus. MH}opMalmoHHOE M MaTeMaTH4ecKoe
obecnieuenue CAIIP. ABTomMaTu3npoBaHHOE MPOEKTUPOBAHHUE C MPUMEHEHHUEM KOMIBbIOTEPHBIX
mopeneit XTII.
b. Ilpumenenne komnbloTepHbix Mojaeteir XTIl npu ynpasjieHMH TEeXHOJOIHYECKHUMH
npoueccamu — B ACVYTIL. KomneiorepHoe MmoaenupoBanue XTIl B pexume peanbHOro
BpeMeHu. CucreMbl NpsAMOro HuGpoBOro (KOMIBIOTEPHOTO) YIPaBJICHUS TEXHOJIOTMYECKUMHU
MpoIIeCCaMH. OcobeHHOCTH  peanu3aiuu KOMITHIOTEPHBIX MoJIeIen XTIT B
aBTOMAaTU3UPOBAHHBIX CHCTEMaXxX YIpPaBJIEHUs TeXHoJIornueckumu rnpoueccamu (ACYTII).

4 O0béM yueOHOM TMCHMIINHBI

O0béM TMCUMIINHBI
Bua yueOHo# padoThl Axan. | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTesbHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTenbHas padboTa - -
1,67
CaMOCTOSTENbHOE H3YUYEHHUE PA3/I€TI0B JUCHUIIIMHbI 60 45
Buja kouTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH
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AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIMHbBI
"@usuyeckan KyabTypa u cnopr' (51.0.27)

1 Heab aucHUIJIMHBI — (QOPMUPOBAHWE MHUPOBO33PEHUS W KYJIBTYPHI JHUYHOCTH,
TPpakIaHCKOM TTO3HIINH, HPaBCTBEHHBIX KauecTB, YyBCTBA OTBETCTBCHHOCTH,
CaMOCTOSITEIBHOCTH B IPUHATUU PEIIEHUH, CHIOCOOHOCTH MCIOIb30BaTh pa3HOOOpa3Hble POPMBbI
(M3UYECKON KYJIBTYPHI, CIIOPTA U TypU3Ma JJII COXPAHCHHUS U YKPETUICHHsS] CBOETO 370POBbS U
3I0POBBS CBOUX OJIM3KUX B TIOBCEAHEBHOM XKU3HU U TTPOPECCHOHATIBHON AEATEIHHOCTH.

2 B pe3ysabrare U3y4eHHs] AMCHUIIMHBI 00YYAOIMIACS J0JI5KEeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U MHIUKATOPaMU UX TOCTH)KCHUS:

YK-7: VK-7.1, 7.2, 7.3, 7.4

3nams:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PHU3NUECKON KYJIBTYPHI M 3J0POBOTO 00pasa KU3HU;

- BJIMSTHUE O3JJOPOBUTEIBHBIX CUCTEM (PM3UYECKOTO BOCIIMTAHUS HA YKPEIUICHUE 37J0POBBSI,
podUIaAKTUKY TPOPECCHOHATBHBIX 3a00JICBaHII M BPEIHBIX MPUBBIUEK;

- cnocoObl  KOHTpPOJSE W OLEHKM  (PU3MYECKOro  pa3BUTUA U (U3NYECKOU
MOJITOTOBJICHHOCTH;

- TMpaBWia W CIOCOOBI TUTAHUPOBAHWS WHIWBUIYAIBHBIX 3aHATUU PA3TUYHON IIEJIEBOU
HaIpaBJIEHHOCTH;

- HUCTOPUI0 (PU3NYECKOU KYIbTYphl U CIOPTA, MPEIACTABICHHUE O 3HAYUMBIX CIIOPTHBHBIX
COOBITHUAX HE TOJBKO CBOCH CTpaHbl, HO M MHUPOBOTO YPOBHSI, Ba)XKHEUIIIUE OCTI)KCHHS B
obJacTu cropra;

- cnoptuBHble Tpamuuuu PXTY wum. WM. MenngeneeBa, NOMHUTh O TOJABUTAX
CIIOPTCMEHOB B rojibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 .

Ymemo:

- MOJJEPKUBATh JOJDKHBIA yYPOBEHb (DM3WYECKOW MOATOTOBICHHOCTH I OOecreueHus
MTOJTHOLICHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- HWCTOJIb30BaTh  OCHOBBI  (PM3WYECKOW  KYJIBTYPHI  UII  OCO3HAaHHOTO  BBIOOpaA
3I0POBBECOEPETAIOIMNX TEXHOJOTUM C Yy4€TOM BHEIIHMX W BHYTPEHHHX YCIIOBHM pealn3aiiu
pohecCHOHANTBHOM IEATETbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS (PU3NYECKOM KYIbTYPOH U CLIOPTOM;

- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coONroAaTh MpaBuia
TUTHUEHBI U TEXHUKUA 0€3011aCHOCTH.

Braoemy:

- CcpeacTBaMu u METOaMu YKPETUICHHS 3I0POBBS, (du3HIecKoro
CaMOCOBEPILIEHCTBOBAHMUS;

- JIOJDKHBIM YpOBHEM (M3MYECKOW MOATOTOBJICHHOCTH, IJISi OOCCIICUYCHHS IMOJTHOIICHHOM
COLIMANILHOM U PO(ECCUOHATIBHOM JeSTEIIbHOCTH.

3 KpaTkoe coaep:kaHue JUCHUIIIMHBI

Pasoen 1. llpenmer ®usnueckas kynprypa u cnopt. Mcropus ®KuC

1.1. IPEAMET ®U3NYECKAA KYJIbTYPA U CIIOPT. 3agaun 1 MeCTO AMCITATIIINHBI
B TMOATOTOBKE OakamaBpa. Opranmzanus y4deOHOTO Tmpolecca B paMKaxX JCUCTBYIOIIEH
peiTHHroBOM cucteMbl. TpeboBaHUs K 3a4ETy.

1.2. UCTOPUA CIIOPTA. [Ilpoucxoxnenue (uU3MUECKUX  YOpaXHEHUH U UIp.
Hpeuue omumnuansl. Onumnuiickoe BuxkeHue. CrnopTHBHBIE OOIIECTBA:  UCTOPHS
(GU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHbIX oOpranuzanuil. CrnoprcMeHbl B rojabl Bemnukoi
OTE4YECTBEHHOU BOMHBI.

Paszoen 2. OcHoBBI 310poBOTr0O 00pa3a KU3HU

2.1. BPAUEBHBIM KOHTPOJIb M CAMOKOHTPOJIb HA 3AHIATHAX
®U3NYECKOU KYJIbTYPOU 1 CIIOPTOM.
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BpaueOHbIi1 KOHTPOJIb U BpaueOHOE OCBUJIETENIbCTBOBaHKE. [legarornueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJbI, IOKa3aTelaHu, KpuTepuuh M oueHku. lIpodunaxrtika
cropTuBHOro TpaBmaTu3Ma. OCHOBHbIE BHUJBI TPaBM Yy pa3HbIX crneuuanuzauuid. OkaszaHue
MIEPBOI MOMOIIM JJISl CTYIEHTOB BY30B XUMHKO-TEXHOJIOTMUECKOTO POdUIIs.

2.2. TUTMEHWYECKOE OBECHEYEHUE 3AHSATHUU O3JIOPOBUTEJIbHOU
OUBNYECKOM KYJIbTYPOW. I'uriiena (pu3uueckoro BOCIMTAHMS M COPTa. PeskuM muTaHus
IpH 3aHATHIX U3nUecKoil KylnbTypoil u cnoptoM. ConuanpHas rurruesa. ConuanbHO-0MacHbIe
00J1€3HU ¥ MEphI MPOPUIAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTMYECKWE OCHOBBI ®U3MYECKOM KYJBTYPhI U CIIOPTA.
OpranusM yenoBeKa Kak €MHas caMOpa3BUBaroLIasics Ouojoruueckas cucrema. Ousnyeckoe
pa3BUTHE 4YelloBeKa. JlBurartenpbHas aKTUBHOCTh W €€ BIUSHUE Ha YCTOMYMBOCTH, U
aJlafTalliOHHbIE BO3MOKHOCTH 4YEJIOBEKa K YMCTBEHHbIM M (U3MYECKUM Harpyskam IMpu
Pa3JINYHBIX BO3ICUCTBUSAX BHEIIHEN CPE/IBI.

32. OBPA3 JXW3HU M EIO0 OTPAXEHUE B IIPO®ECCHOHAJILHON
JNEATEJIBHOCTU. 3mopoBhe uenoBeKa Kak IIEHHOCTh. 3I0POBBIM 00pa3 JKWU3HU U €ro
coctapisomue. Ponb M BO3MOXKHOCTU (PU3MYECKOW KyJIbTYyphl B OOECIEUEHUU 310POBBSL.
ConuanbHbIN XapakTep NOCIEACTBHUH 715 3J0POBbsI OT YIOTPEOJIEHUS HAPKOTUYECKUX CPEJICTB U
npyrux ncuxoakTuBHbIX BemiecTB (ITAB), nonunra u numeBsix 100aBOK B CIOPTE, aJIKOTOJMS U
TabakoKypeHus. JJOMMHI Kak MCKYCCTBEHHOE MOBBbIIIEHHE (U3MUYECKON paboTOCIOCOOHOCTH U
€ro OTpULATENIbHBIE [TOCIIECTBUSI.

Pasoen 4. IlpodeccruonanbHO-IpUKIagHas pU3ndecKast KyJabTypa U CIOpPT

4.1. ObILIAA OU3NYECKAA U CITOPTUBHAA TTIOAT'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIBHOM ITPOLIECCE. Metonuyeckue MPUHIUIBI (PU3NUYECKOTO BOCIIHTAHMS.
OcHoBbl M 3Tanbl 00ydeHus IBUKEHUSAM. Pa3Butue Qusnueckux kadectB. PopMupoBaHuE
NICUXUYECKUX KayecTB B Ipouecce Qunyeckoro BocnuTtaHus. CHoOpTUBHAs MOJTrOTOBKA.
CtpykTypa MOATOTOBIICHHOCTH CIIOPTCMEHA. MacCOBBIN CIIOPT M CHOPT BBICIIUX JOCTHXKCHHM,
ux 1end u 3afgadu. CriopTUBHBIE COPEBHOBAHMSI KaK CPEICTBO M METOJ OOIEH U CrelHalbHOM
(bu3nuecKoi NOArOTOBKU CTYACHTOB.

42. ®UBNYECKAS KYJIBTYPA U CIIOPT B IPO®ECCHOHAJILHON
JNEATEJIBHOCTU BAKAJIABPA. Jluunas u COIMaJIbHO-d)KOHOMHUYECKAsE HEOOXOIMMOCTh
ncuxo(u3nueckon MOoAroToBKU yenoBeka K Tpyny. Mecro IIIIDII B cucreme moAroToBkKu
Oyaymero  cneumanucra. IlpousBoicTBeHHas — ¢u3uueckas  KyJbTypa U CHOPT.
[IpousBoacTBenHas rumHactuka. OcobeHHOCTH BBIOOpa (hOpPM, METOJOB U CPEACTB (U3HIECKOM
KyIbTYpbl W cHopTa B pabouyee u cBOOOJHOEe Bpemsi choenuanuctoB. [Ipoduiakruka
npodeccuoHaIbHBIX ~ 3a00JieBaHUN  cpeAcTBaMM  (PU3MYECKOW  KyJIbTyppl H  CHOpTA.
JIoTIOJTHUTETFHBIE CPEJICTBA TOBBIMIEHUS OOMIEH M MPOQPECCHOHAIBHONW pabOTOCIIOCOOHOCTH.
Brnussane WHOIWBHUIYyaTbHBIX OCOOCHHOCTEH M CAaMOCTOATENBHBIX 3aHATHA  (U3HYECKOM
KYJIbTYPOH U CLIOPTOM Ha OPTaHU3M.

4 O0bémM yueOHOM TMCUMITUHBI

Cemectp
Bcero
. 1 cemectp 4 cemectp
Bunel yue6HOM paboThI N A A
3E Kal. | ap Kal. | ap Kal.
q. q. q.
OO611ast TpyA0E€MKOCTh AUCHUILINHBI 10 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmm (JIex) 0,2 8 0,1 4 0,1 4
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TpaxTiueckue 3austast (113) 18] 64 [09] 32 [09] 32

Buja nToroBoro KOHTpoJIsi: 3auer 3auer
Beero 1 ceMec(lee)Mec?ceMGCTp
Buner yue6HOM paboThI

3E | Actp.u. | 3E | Actp.u. | 3E A‘;Tp'

OO611ast TpPyA0E€MKOCTh AUCHHUILINHBL 110 Y4eOHOMY 2 54 1 27 1 27
IUIaHY

KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIex) 0,2 6 0,1 3 0,1 3
[TpakTueckue 3anstus (113) 1,8 48 0,9 24 09| 24
Buja nToroBoro KOHTpoJIs: 3aver 3aver

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
""JHeproHachbllleHHbIe MAaTEePHAJIbI: BU/IbI, CBOICTBA, IPUMeHeHHe"
(1.0.28.01)

1. Heab aucuMmIMHbI — O3HAKOMJIEHHE OOy4alolUXCid C OCHOBHBIMU IOHATHAMU B
MOPOXOJENNKU; KiaccupuKaluuel BOOPYXKEHUH M HHEPrOHACBHIEHHBIX MaTtepuanoB (OM) —
MOPOXOB, TBepAbIX pakeTHbIX TOmMB (TPT), nupoTexHHYeCKUX COCTAaBOB U T.II.; KOMIUJIEKCOM
TpeOOoBaHUM, IPEeIbABIsIEMbIX K OM; OCHOBHBIMU BUJaMH SHEPreTUYECKUX MpeBpaiieHuii OM
(TepMuyecKoe pas3ioKeHHe, TOPEHUE, IeTOHALNA); SHEPreTUYECKUMH XapakTepuctTukamu OM u
METOJIaMU UX ONPEIEICHUS; TPUHINUIINAIBHBIMU TEXHOJIOIMYECKUMH CXEMaMU IIPOU3BOJICTBA U
UJESAMH, 3aJ0KEHHBIMM B OCHOBHBIE TEXHOJOTMYECKHE Ipoueccel. B Kypce ynensercs
BHUMaHHE K OM, mpuMeHsieMbIM Kak B OOOPOHHBIX, TaK M TPaKJAHCKUX LENsIX (IOpPOXOBbIE
AKKyMYJISTOPBI JABJIEHUS, ABUIATENId MCKYCCTBEHHBIX CIIyTHHKOB 3€MIIM, METEOPOJOTHYECKHE
pPaKeThl, IPOTUBOIPATOBBIE CUCTEMBI, MArHUTO-TUAPOAMHAMUYECKHAE T€HEPATOPBI, a9PO30JIbHBIE
CUCTEMBI MOKapOTyLIEeHUs, TypOOOYpHI U T.I1.).

2. B pesyabTaTe H3y4eHHs JMCHHUILINHBI 00y4al0IMICH 10JI2KeH:

Obnadams CIeyONMMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

YK-1 (YVK-1.1), OIIK-1 (OIIK-1.9, OIIK-1.14, OIIK-1.16), OIIK-3 (OIIK-3.7), IIK-2
(IIK-2.1, TIK-2.6, [1K-2.7), IIK-3 (I1K-3.1, TIK-3.2, TIK-3.3, [1K-3.4), IICK-2.1 (IICK-2.1.1,
[1CK-2.1.4, TICK-2.1.5), IICK-2.2 (TIICK-2.2.5, TICK-2.2.8), IICK-2.3 (IICK-2.3.8).

3namew:

— BHJbl COBPEMEHHBIX MCTOYHMKOB HHepruu (BB, mopoxa, TPT, nuporexHuueckue
COCTaBbl) JUIsl BOEGHHOHN (apTWJUIEpUHCKON M paKeTHOM) TEXHUKH W TEXHUKH IS
IPAKIAaHCKOTO IPUMEHEHUS;

— DJHepreTuveckre M OaJNIUCTUYECKHE XapaKTepUCTUKU OM pa3Iu4yHOrO Ha3HaueHus,
METO/Ibl UX pacyeTa U HKCIIEPUMEHTAIILHOTO U3MEPEHHUS;

— OCHOBHBIE BH[Bl DSHEPreTUYECKUX MpeBpaueHuii OM (TepMuyeckoe pasioKEHue,
ropeHue, JeToOHalus);

— OCHOBHBIE TEXHOJIOTHYECKHE IPOLECChl W IMPUHUMUIIAAIBHBIE CXEMBbI IPOM3BOJICTBA
pa3IUYHBIX BUIOB DM;

Ymems:

— pas3nuyarb OCHOBHBIE BHJbI SHEPreTHYecKHX mpeBpanieHuit DM (TepMuyeckoe
pasjo)keHue, TOpeHHe, JIeTOHalMs) MO0 DHEPrOBBLACIHUIO, CKOPOCTU IpEeBpalleHUS,
OTAHOJIENTUYECKUM IIPOSIBJICHUSM;

—  OIpeAensaTh PacYETHBIM IMYTEM IHEPreTHUUYECKUe XapaKTepUCTUKH DM paziudyHoro
Ha3Ha4YeHUs (J1J1s1 ra30I€HePaTOPOB, CTBOJIBHBIX U PAKETHBIX CUCTEM);
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Braoems:

— TIpPaKTUYECKUMU HAaBbIKAMM pacu€ra DSHEpPreTMUYEeCKHX XapakKTepucTHK OM
Pa3IMYHOIO Ha3HAUYCHUS;

— HaBblKaMM M3y4eHHMs U o0000meHus wuHPopManuu B 00JacCTH TEXHOJIOTHH
MIPOM3BOJICTBA U CBOWCTB SHEPrOHACHIIIEHHBIX MAaTepUaOB.

JucuumiuHa "DHEpProHachlllEHHbIE MaTepualbl: BUJABI, CBOWCTBA, MpUMEHEHHE"
0asupyercss Ha 3HAHUSAX W YMEHMSIX, MOJIYUYEHHBIX CTyJEHTaMH NpU H3YYEHUU (PU3UKH,
MaTeMaTHKH, OOIIeld U HEOPraHMUECKOW, OPraHUYECKOH XUMHUU, XUMHUYECKON TEePMOIMHAMUKH,
MEXaHUKHU U UHKEHEPHOM IpaduKu.

3. Kparkoe cogep:xanue JTUCUMIIIMHBI:

Pa3nes 1. IlonsiTue 00 HCTOYHUKAX FJHEPTUM M YJHEPrOHACHIIIEHHbIX MaTepHaJIax.

[TonsiTre o sHEproHaceleHHbIX MaTepraiax (OHM) kak MOIIHBIX HCTOYHHUKAX YHEPTUH.
Knaccupukanus OHM no npumeHeHuto: B3peiBuaThle BelecTBa (BB), mopoxa, pakeTHbie
TOIUIMBa (TBEpAble, >XKHUIKUE, THOpuaHble), nuporexuuueckue coctaBbl (IIC). TpebGosanus,
npenbsBiasiemsle kK BB, nopoxam, TPT u I1C.

Knaccudpukanuss XuMUYECKHMX PaKETHBIX TOIJIMB (KHUAKUE, TBEPIbIE, TUOPUIHBIE).
Knaccudukanuss (Bumpl) mopoxoB u TPT (nmupoxcunuHOBBIE, OaJUTMCTUTHBIC, KOPAWUTHEHIE,
chepudeckue, cmeceBbie). VX mpuMepHbIE COCTaBbl M 00JIACTH MPUMEHEHHS (CTPEIIKOBOE
Opy)XHe, apTWUIEPHIICKUE M paKeTHbIe CHCTeMbl). Macca 3apsimoB mopoxoB u  TPT,
HCII0JIb3YEMBIX B PA3JIMYHBIX CUCTEMAX.

Knaccupukanus u macmradbsr npumenenus IIC. Komnonentsr [IC: oxucnurenmy,
ropro4ne, LEeMEHTaTopbl, J00aBKH CIEUUAIbHOTO Ha3HaueHUsA. O(P(EKTbl, NOCTUTAEMbIE C
nomo1eio [1C. Ocobennoctu ropenus [1C. Tpebosanus, npenbsasisemslie k [1C.

Henenne BB 1o xmmuueckomy cocrtaBy. llpuHinunel koncTpywpoBanus BB wu
SHEProeMKuX KOMIOHEHTOB NopoxoB U TPT. OcHoBHbIE peakuuu ux nosydeHus. TpeGoBanus,
npeabsBisieMble K BB paznu4yHoro HazHayeHusl.

Pa3nes 2. OcHoBHbIe hopMbl XUMHYecKOT0 npespamennss JHM.

[lonsiTue 00 OCHOBHBIX (popMax XUMHMUYECKOTO mpeBpauieHuss OM: MeUIeHHOM
TEPMUUYECKOM Pa3JIOKEHUU, TOPEHUH, JeTOHAMH (B3pbiBe). OO0Ias XapaKTepUCTUKA MTPOIIECCOB.
CkopocTh pacrpocTpaHeHHs] TOpeHHsl U B3pbiBa. lIporeccel ropeHHss — OCHOBHOM HCTOYHUK
MOJIyYEHUSI PHEPruM JUIsl JKU3HM dyesoBedecTBa. [loHstne o ¢Qusmueckol UM XUMHUYECKOU
cToiikoctu OM, rapaHTuiiHble Cpokd XpaHeHHs. CaMOYCKOpSIOLIMECS peaklUd - OCHOBa
MIPOLIECCOB TOPEHUS] U JIeTOHAUMU. TersoBoe, aBTOKATAIUTUYECKOE M LENHOE YCKOPEHHE
peakuuii. OCHOBHBIE YCIIOBUS IPOTEKAHUS peakuil B popMe TOPEHUS U B3phIBa.

[lonsiTne o 4yyBCTBUTENBHOCTH OM K Ppa3iIuYHBIM BO3JEHCTBUSM: TEIUIOBBIM,
MexaHuuyeckuM (yzap, Tpenue) u jap. Ilonstue o mepexone ropeHus B JAECTOHALMIO U MEPbI
MIpeI0TBPAILEHHUS MPOIIEcCca B YCIOBUSAX MPOU3BOICTBA U XPAaHEHUSI.

Pa3nooOpa3ue 3ajmau, pemaeMblX C TIOMOIIbIO JHEPreTUYECKUX  MaTepHalioB,
UCIOJIb3YEMBIX B pexume ropeHus. IloHaTne o ropeHuH pa3iuyHbIX BEIIECTB: KHHETUYECKHUIA,
muddy3nonHsI, pexumel TopeHust. ['openne BB, mopoxos u I1IC. Poibs oTeuecTBEHHBIX yIEHBIX
B CO3JJaHUH TEOPUHU TOPEHMSI Fa30B U KOHJIEHCUPOBAHHBIX YHEPIE€TUYECKUX CUCTEM.

[TonsiTie 00 OCHOBHBIX MPOIECCAX, MPOUCXOAMIMUX MPU APTUILIEPUNCKOM U PAKETHOM
BBICTpEJIE W B Ta3oreHeparopax. 3aKOHbl Tra3000pa30BaHusl IPU TOPEHHH. 3aBUCHMOCTH
CKOPOCTH TOpPEHHs IOPOXOB OT JaBJI€HHUs U HadaiabHOM Temmeparypsl 3apsga (To). Ux
npakTuieckoe 3HaueHue. ['eomerpuueckue Gopmbl 1 pazMepbl HOPOXOBBIX 3aPsIIOB.

OcHoBbI Teopuu B3pbiBa. POpMBI AeCTBUS B3phIBa (Opu3aHTHOE U dyracHoe). CKOpOCTh
Y KPUTHUYECKUH JUaMeTp JETOHALMY, BEJIMYHHBI JaBJICHUN B IETOHAIMOHHOM BosHE. [loHsaTHE O
KymynsaTuBHOM 3¢ ¢dekre. bananc sHeprun npu B3pbiBe. YaapHble BoJiHBL PalGoTa B3phIBa.
MacmTabsl npumeHeHuss BB B BoeHHOM [ene W B HApOJHOM XO3sMcTBE. PaccrosiHus,
Oe30MmacHbIe 10 ACHCTBUIO YAAPHBIX BOJIH.

Pa3nes 3. OcHOBBI TEXHOJIOTMH NOJy4eHHs pa3anyHbix JHM.
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Hcnonb3oBaHue U poJib pa3inyHbIX NOJUMEPOB Juist co3aanus OM (nmopoxos, TPT, T1C).
[lonuMepHble  SHEProOHACHILICHHbIE  MaTepHUabl. ['omorenHele UM reTeporeHHbIe
SHEproHachlllleHHbIe MaTepuaibl. [loHsATHE 0 MoNMMepHBIX KOMIO3UTAaX. DYHKIIMU MOJIUMEPHBIX
komrnoHeHToB B  OHM. TepMmoruiactel, 31acTOIIACTBI, TEPMOPEAKTUBHBIC IOJHUMEPHI.
Casi3yroIllM€e SHEProHACBIIIEHHBIX NOJUMEpHbIX MarepuasoB. [loHsTHe o muacTudukaTopax.
AKTUBHbIE U HEAKTHBHbBIE CBSI3YIOLIME. DHEPrOHACHIIEHHBIE MTOJIUMEPHI - HUTPAThI LEUIIOJIO3bL,
MOJIMBUHUJIHUTPAT, asujocojepxkaiine mnoauMepsl u jap. llomumepbl aii  HEaKTHBHBIX
CBS3YIOLIUX.

TexHnonornueckue u (usnko-mMexanunueckue cporictBa OHM. OcHoOBHbIE CIIOCOOBI
nepepaboTku nmomumepcoaepxkammux IHM B uzgenus. [loHATHE 0 TEXHOJIOTHYECKUX CBOMCTBAX
SHEProHACHIIICHHBIX MOJUMEPHBIX MaTepuaioB. KpaTkue cBeleHus 0 peojoruv U TpUOOHHUKE
SHEPrOHACHIIICHHbIX TMOJUMEPHBIX KOMIO3UTOB. BiMsSHHME pPEOJIOrHUECKUX XapaKTEPUCTHK
KOMIIO3UTOB Ha crnocoObl ux mnepepadotku. Ilonatue o ko3dduumMeHTax BBITKKH,
TEXHOJIOTUYHOCTH, 00KaTusl.

TpeOoBanus K (PU3MKO-MEXaHUYECKUM XapakrepucTukaM nonumepHeix DHM. Cassb
(U3MKO-MEXaHUYECKUX  XapaKTEepUCTUK C  YCJIOBMSIMM  XpaHEHHUs M IPUMEHEHUus
SHEPrOHACHIIIEHHBIX U3JIENIUN (Ha MpUMepe BKIAIHBIX U MPOYHO CKPEIUICHHBIX U3/EIHi).

brok-cxeMbl TPOM3BOJCTB HHEPrOHACHIIIEHHBIX KOMIIO3UTOB — MeTarenbHbIX BB
(mopoxoB u TPT). brok-cxemsl npoussoctB BB. Cnioco0bl nonyuenus uznenuit us BB u I1C.
Bormpocel 6e30nacHOCTH U 3KOJIOTUU MPY NOJYYEHUH SHEPTE€TUYECKUX MaTEepHaJIOB.

Pa3nen 4. [lpumenenune JHM B rpaskiaHcKux messix.

KpaTkue uctopudeckue csenenus no npumeHenno JHM.

[Ipumenenne @~ OHM B rpakpaHCcKux — LeMsIX  JUIsL  pELIEHUsT  BaKHBIX
HapOJHOXO3SNUCTBEHHBIX 33/a4: MHTEHCU(DUKaMs 10ObIYM HE(PTH, TOPOXOBBIE AKKYMYJIATOPbI
JABJICHUs, JBUTATEeId HUCKYCCTBEHHBIX CIIYTHHUKOB 3€MJIM, METEOPOJOTHYECKHE PpaKEThI,
MIPOTUBOTPAJOBBIE CUCTEMBI, pa3Be/IKa IOJIE3HBIX MCKOMAaeMbIX (3JIEKTPOpa3Be/iKa € IMOMOIIbIO
MarHuTO-TUJIPOJMHAMHYECKUX TEHEpPaToOpoB, CEHCMOpa3BelKa), a’pO30JIbHBIE  CHUCTEMbI
MO’KAPOTYILIEHUSI, UMIIYJIbCHbIE CHCTEMBI I0KApOTYILIEHHUs, TypOOOypbl, B3pbIBHbIE PaOOTHI,
MOJyYeHUE  CBEPXTBEPABIX  MaTepuasioB  (aiMa3, KOpPyHI, HUTpux  Oopa), pe3ka
KpYIHOTrabapUTHBIX OOBEKTOB C MOMOIIBIO YIJIMHEHHBIX KyMYJISTHUBHBIX 3apsiioB, CBapKa
B3PBIBOM U JIPYTHUX.

[TonsiTHe 06 yTUIM3aLUK SHEPreTHYECKUX MaTepUalIoB.

Pa3nes 5. DHepreruueckue xapakrepuctuku JHM u MeToabI HX onpe/iesieHUsl.

OcCHOBHBIE SHEPreTHUECKHUE XapaKTepUCTUKHU apTuiuiepuiickux nopoxos, TPT, BB u I1C:
CHJIa [OpOXa, MOTEHIMAJ, YAEIbHbI HMIYJIbC, KAJIOPUHHOCTb, TEMIIEpaTypa TOpEHUs U
B3PbIBYATOrO IIpeBpalieHus. MeTo1bl UX 3KCIIEPUMEHTAIBHOTO OTIPEACICHUSI.

Pacuéruble meroapl ompeneneHus sHepreTuueckux mnapamerpoB DHM. PaHoecue
TEPMOJIMHAMUYECKUX CUCTEM C (Da30BBIMH M XMMHMUYECKMMHU IpeBpamieHusMu. O0001méHHOe
ypaBHEHUE TMpEeBpallleHus TOIUIMBA INpU TopeHuu. OpUEHTHUPOBOYHBIM pacyeT cocTaBa U
TeMIIepaTypbl IPOAYKTOB TOPEHUSI. YUET JUCCOLUAIIH.

VYHuBepcalnbHblil MeToa pacueTa (a3zoBOro U XUMHUYECKOTO paBHOBecus. OCHOBHbIE
ycioBus U gonyuieHus. OnpezeneHue napaMeTpoB paBHOBECHS.

TepmonnHamMudeckuii pacu€T HHEPreTUYECKUX XapakTepucTuk nopoxoB u TPT c¢
oMol komnetotepHbix nporpamm (REAL, ACTPA).
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4. O0bEM YueOHOH TUCHUIIJIMHBI

Bu yue6HO# paboTs! O0BEM TUCHUIIINHEI
3E Axan. 4. | Actp. u.

OO61ast TpPyA0€MKOCTh AUCIUTUIHHBI 2 72 54
KonTakTHas padoTa — ayAMTOPHbIE 3aHATHA: 0,89 32 24
B TOM 4HcJje B (hopMe MPAKTHYECKO# MOATOTOBKH - - -
Jlexuun 0,89 32 24
[Tpaktnueckue 3anstus (113) — — —
Jlaboparopusie padots! (JIP) - - -
B TOM 4HCJIe B JopMe MPaKTUIESCKOM MOATOTOBKH — — —
CamocrosiTesibHas padoTa 1,11 40 30
KonTtakTHas camocTosiTenpHas paboTa 111 0.4 0,3
CaMOCTOSTEIbHOE U3YUEHHUE PA3/IETI0B IUCHHUILIMHBI ’ 39,6 29,7
JK3aMeH - - -
KonTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIus - -
[ToaroToBka K 3K3aMeHY B - -
Buja koHTpoOJISI: 3a4éT c oeHKoi

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
"Buyrpennss 0annucruka' (51.0.28.02)

1. Heap aucuMmidHbl — GOPMUPOBAHUE Y CTYJCHTOB 3HaHMsI OCHOB HAYKH O MPOIECCax,
MPOTEKAIOIINX TPH BBICTPETIE B CTBOJIE OPYIHUs, B KaMepe CrOpaHHsi PEaKTHBHOTO IBUTATENS
(PI) u razoreneparopa, Ux aHajau3, paCCMOTPEHHE HA 3TOM OCHOBE TPEOOBAaHMIA IO YHEPTETHUKE,
reoMeTpur | TraldapuTaMm, NPEIbABIIEMBIX K 3apsaaMm s PJl U CTBOJIBHBIX CHCTEM,
MPUMEHSIEMBIX KaK B OOOPOHHBIX, TaK M B TPAKIAHCKHX IEJSIX (TIOPOXOBBIE aKKyMYIISTOPBI
JABJICHUS, JIBUTATE€NM HWCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, METCOPOJIOTHYECKHUE PaAKETHI,
MIPOTHUBOTPATIOBBIE CUCTEMBI, MArHUTO-THAPOAMHAMUYECKUE TEHEPATOPHI, TypOOOYpHI U T.I1.).

2. B pe3ysbTare u3y4eHHsl AMCUUIIMHBI 00y4AKOIIHUACH 10JIKEH:

Obnadams CIENyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIIK-1 (OIIK-1.10, OIIK-1.12), MK-1 (IIK-1.2), NK-2 (I1K-2.1), IK-7 (I1K-7.2),
ICK-2.1 (IICK-2.1.3), [ICK-2.2 (IICK-2.2.8).

3namy:

—  CYIIECTBYIOIIME W TEPCIEKTUBHBIE KOHCTPYKIIMU 3apsfOoB M IYTH YBEIHYCHHS
3¢ (HeKTUBHOCTH UX ACHCTBUS,

—  B3aUMOCBSI3b OAJUIMCTHYECKUX XaAPAKTEPUCTHK 3apSJO0B C DHEPreTUYECKUMH U
T€OMETPUUECKUMU TTapaMmeTpamMu DM;

— 3aKOHOMEPHOCTH Ta30000pa3oBaHMs IMPU TOPEHUU IOpPOXa B TIOCTOSSHHOM |
[IEpeMEHHOM 00BEME;

— (u3mYecKue W TEPMOJMHAMUYECKHE IMPOIECCHI, MPOUCXOIAIINE B KaHaJe CTBOJIA
opynus;

—  (uU3mYecKre U TEPMOIUHAMUYECKUE TTPOIIECCHI, MPOUCXOIAIINE B BHYTPU KaMephl U
COTUIa PAKETHOTO JIBUTATEJIs;

— COBpPEMEHHBIH  YpPOBEHb  (JIMara3oHbI
OAJUTMCTUYECKUX XapaKTepucTuk nopoxos u TPT;

—  OaTMCTUYECKUE XapPAKTEPUCTUKH OCHOBHBIX THUIIOB APTUJUICPUUCKUX M PAKETHBIX
CUCTEM;

Ymemy:

—  (dopmynupoBaTh IPSIMYIO U 0OpaTHYIO 33/1a4l BHYTPEHHEHW OaUTHCTHKY;

Braoemy:

— COBpPEMCHHBIMH TIPEACTABJICHUSMU B OOJacCTH DHEPreTUKH W BHYTPEHHEH
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OoammucTuxu OM;
— HaBbIKAMHM H3Yy4eHHUA U 0000meHus wuHbopmanuu B oOjacTu pa3pabOTKH,
WCCIIEZIOBaHUS M IPUMEHEHHSI YHEPTOHACHIIIIEHHBIX MaTepPHAaJIOB.

3. Kparkoe coaep:xanue JTUCUMIIIIMHBI:

Paznea 1. Ilpeamert u 3a1a4u 0aIJIMCTHKH.

[Ipenver u 3agaum Oamuuctuku. JleneHue OaNIMCTUKK HAa BHYTPEHHIO M BHEIIHIOHO.
CBs13b OQJUTMCTUKY U TEXHOJIOTMH MPOU3BOJICTBA IOPOXOB.

Paspen 2. BpegeHue B pakeTHYH0 TexXHUKY. OCHOBBI  BHYTPEHHEH
oasmumctuxku PATT.

OCHOBHBIE COOTHOILIEHUSI TEOPUU PEAKTUBHOTO JBUKEHUS. Y paBHEHHE Meliepckoro s
MaTepUaIbHOM TOYKHM NEpPEMEHHONW Macchl. PeakTuBHas cwia. Tsra aBurareins. Y enbHas TAra.
Cxkopocts ucreuenus razoB. CeKyHIHBIN pacxo ra3os.

®opmyna [nonaKOBCKOro ISl UACATBHOW CKOPOCTH OJHOCTYIIEHYATOM PAKETHI.
MHoroctynen4arsle  pakeTsl. BimsHuMe mapamMeTpoB pakeTsl HAa  CKOPOCTh  IOJETA.
JIeNCTBUTENBHASI CKOPOCTH IOJIETA PAKETHI.

PaBrHoBecHoe naBnenue B kamepe cropanus P/ATT. Buusanue napamerpoB 3apsnga u
JBUTATEsl Ha pPaBHOBECHOE [JaBieHHE. BiusHue mnokaszaTens CTENEHH B 3aKOHE CKOPOCTH
TOpPEHUs Ha YCTOMYMBOCTD JaBJICHUS B KAMEPE CrOpaHusl.

3aKkOHBl W OCHOBHBIE XapaKTE€pPUCTUKHM JIBMJKEHUS Ta30BOr0 IOTOKAa (OCHOBHBIE
COOTHOIIEHUS): YpPaBHEHHME COCTOSIHUSA, ypaBHEHUS TEPMOAMHAMHUYECKOTO  IIpollecca,
YCTaHOBHUBILIEECS T€UEHHE, OJHOMEPHOCTh TEUEHUS, ypaBHEHUE pacxoja (COXpaHEHHs] Macchl),
YpaBHEHUE COXPAHEHUS SHEPTUU.

Teuenue rasza no comuty. CKOpocTh 3ByKa B razax. MakcumanbHas CKOPOCTh UCTEUECHHUSI.
3aBUCUMOCTb MapaMETPOB ra3a OT MECTHOM CKOPOCTH MOTOKA. 3aBUCUMOCTh MECTHOM CKOPOCTH
3BYyKa OT CKOpocTH noToka. Kputuueckast ckopocts. @opma CBEpX3BYKOBOTO COILIA.

Pabota comna PJI. Ilnomans KpUTUUECKOTO M BBIXOJHOTO CEUEHHUS COILIA. TersoBbie U
ra3zoivHaMu4eckue norepu. Pexumbl paboThl CBEPX3BYKOBOI'O COILIA.

Pa3nes 3. 3akoHbl ropeHusi NOPOX0OB U 00pa30BaHNs ra3oB B MIOCTOSTHHOM 00bEMe.

l'eomerpuueckuii  3akoH  ropeHust (mpusHak  Bwens). Hmnynbc — naBieHws.
DHepreruyeckue 1 0aNTMCTUUECKHE XapaKTePUCTUKU TOPOXOB.

boictpoTa razooOpazoBanus. [loHsTHE O JErpecCHMBHBIX U IPOrPECCUBHBIX (OpMax.
IIytu oOecnedenus mnporpeccuBHoro ropeHus. CBs3b MexAy TIeOMETpHel mopoxa H
oOpa3oBaHueM razoB (GyHKIMS GOPMBI).

HecooTBercTBUE T€OMETpPUYECKOTO 3aKOHA TOPEHMSI OIBITHBIM JaHHBIM. Y JIelbHas
ObICTpOTa ra3000pa30BaHMs — OINBITHAS XapaKTEPUCTUKA MPOTPECCUBHOCTU ropeHus. Otiauuue
ONBITHOM KPUBOU OT TEOPETUUECKOM.

3aBUCUMOCTD JIaBJIEHUS! OT YCJIOBHMM 3apspKaHUs NPU TOPEHUU MOpPOXa B MOCTOSHHOM
o0véme. @opmyna HoOng-llumkosa. O6mas dopmyna nupocratuku. Teoperuueckas
3aBUCHUMOCTB P(t). YUeT TemionoTepsp.

Pa3nes 4. BHyTpeHHss1 02/ 17IMCTHKA CTBOJIbHBIX CHCTEM.

®duznyeckue OCHOBBI IMpoliecca BeicTpesna. OCHOBHBIE MEPUObl JBHKEHUSI CHapsia IO
KaHaJy CTBOJIA U 3aBUCUMOCTH MEX/y TapaMeTpaMu B KaxJI0M IepUoIe.

bananc sHeprum mpu BBICTpENIE M OCHOBHOE YPAaBHEHHE BHYTPEHHEW OaUIMCTUKH.
[Torenunan nopoxa. [IpenensHas ckopocts cHapsana. KII/[ u ap. xapakTepruCcTHKHU BBICTpEIIA.

OcHoBHbIe 3amaun BHyTpeHHeH Oammctuku. OOmue mnonsTus. Pemenne O3Bb
AQHAIMTUYECKUMHU U TaOMu4HbIMU MeTojgamu. IlyTu yBennyeHus: AylIbHOW CKOpPOCTH CHapsija.
[TonpaBouHble (OpMyJIbl BHYTPEHHEN OAJITUCTUKH.
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4. O0bEM YueOHOH TUCHUIIJIMHBI

Bun yuebnoit paboTsl

O0BLEM TUCHUILINHBI

3E Axan. 4. | Actp. u.
OO61asi TpyA0€MKOCTh AUCIUTLUIMHBI 4 144 108
KonTakTHas padoTa — ayAMTOPHbIE 3aHATHA: 0,89 32 24
B TOM 4HcJie B opMe NPaKTHYeCKOH MOATOTOBKH — — —
Jlexuun 0,89 32 24

[TpakTrueckue 3ansatus (113) — — _

Jlaboparopusie padots! (JIP) _ — _

B TOM uucJe B popme NpaKTUUECKOH MOATOTOBKH — — —

CamocrosiTesibHas padoTa 2,11 76 57

KoHTakTHas camocrosiTenbHas paboTa - -

2,11
CaMOCTOSATEIbHOE U3YUEHHUE PA3/IETIOB AUCHHUIIIMHbI 76 57
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeXyTOUHAsI ATTECTaIMs 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7
Buja koHTpoOJISI: JK3aMeH
AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
"Xumnueckasi puznka 3HeproHachleHHbIX MaTepuaJioB'
(1.0.28.03)
1. Ileap AUCHUIUVIMHBI —  M3y4YeHUE  pa3IUYHbIX  (GOpM  IpeBpalleHus

SHEpProHachIEHHbIX MarepuanoB (OM): B3peiBuaThix BeulecTB (BB), mopoxoB, TBepabix
pakeTHbIX TOIUIUB (TPT) 1 MX KOMIIOHEHTOB — TEPMUYECKOE PA3JI0KEHHE, TOPEHUE, JETOHAIHS,
YyBCTBUTEJIHHOCTb K PA3JIMUYHBIM BHIaM BO3JIEHCTBUS (HAYAIIbHOMY UMITYJIBCY).

2. B pesyabTaTe H3y4eHHs JMCHHUIIHHBI 00y4al0MICH 10JI2KeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMH UX TOCTHKCHHUS:

OIIK-3 (OIIK-3.4, OIIK-3.6), IK-1 (IIK-1.2), IICK-2.1 (IICK-2.1.3, TICK-2.1.5, TICK-2.1.6,
[1CK-2.1.8), IICK-2.2 (IICK-2.2.1, TICK-2.2.2, TICK-2.2.4, [ICK-2.2.5, [ICK-2.2.6, IICK-2.2.7,
[1CK-2.2.8, TICK-2.2.9, [ICK-2.2.10).

3uamo:

—  MEXaHHU3M CaMOYCKOPSIOUINXCS XUMUUYECKUX peaklui pu npespamieHun OM;

—  YCIIOBHS TEIUIOBOTO, aBTOKATAIMTUYECKOTO U LIETTHOI'O TEIJIOBOTO B3PHIBA;

—  MEXaHU3M TEPMHYECKOI'O Pa3JOKEHMs pa3iMyHbIX BB — KOMIIOHEHTOB MOpPOXOB U
TPT, sHeprum axkTUBaLMU pEAKUMH, JUMUTUPYIOIIMX WX paclal, SKCIEPUMEHTAIbHBIE METOIbI
HCCIIEIOBAHUS U BIIMSHUE Ha paciaj pa3IudHbIX (PaKTOPOB;

—  METO/JIbI [IOJIy4EHUS] TEPMUUYECKOIN YCTOMUMBOCTH DM Pa3IMyHOrO COCTaBa;

— TpeboBaHMs K ropeHutro nopoxoB u TPT, 3aBUCMMOCTb CKOpPOCTH TOpEHHS OT
JABJICHUS U Ha4aJIbHOUM TEMIIEpATyphI 3apsJia U UX MPAKTUYECKOE 3HAYCHUE;

— 3aKOHOMEPHOCTM M MEXAHW3M TOPEHHsI MOPOXOB HAa OCHOBE HUTPOLEIUIIOJIO3bI U
CMECEBBIX TOIUIUB Ha OCHOBE pa3JIMYHbIX OKUCIUTENEH (CHOCOOHBIX M HECIMOCOOHBIX K
CaMOCTOSITEIBHOMY TOpeHHI0). Mojenu ropeHus, 30Hbl TOpEHUs, TEIUIOBOM OajaHc, Bemylas
30Ha TOpPEHHUs, BIMSHHE HA CKOPOCTh ropeHus NmopoxoB W TPT pa3snuyHbIX KOMIIOHEHTOB
(metamnel, BB, asunocoenunenus u ap.);

—  CIOCcOObI PEryIUpOBaHUS CKOPOCTU FOPEHUs] OAJUIMCTUTHBIX U CMECEBBIX TOIUIMB U
MX 3aBHCUMOCTH OT JaBJIEHUS U OT Ha4aJIbHOM TEMIIEpaTyphl;

— HeyctoiuuBoe roperre BB u nopoxos. [IpuunHbl 1 0cOOEHHOCTH TOPEHUs MOPOXOB
B PAKETHOM JIBUraTesIe U B KaHAJIE CTBOJIA. BUbI aHOMaIbHOTO TOPEHUS U UX YCTPAHEHHE;

— MEXaHu3M JICTOHAllMM Ta30BbIX M KOHJECHCHPOBAHHBIX CHCTEM; OCHOBHBIE
napaMmeTpsl JeTOHAUUU (KPUTUYECKUN AMAMETP U CKOPOCTh JAETOHALMH) JUIsl pa3iudHbIX DM —
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BB, nopoxoB 1 cMeCEBBIX TOIUIMB Ha OCHOBE IIepXJIopaTa aMMOHUS

—  UYYBCTBUTEJIBHOCTh DM K pa3IM4YHBIM BO3JEHCTBUSIM — MEXaHU3M BO30OYXKICHUS U
METO/Ibl OIPEJEIICHUS] YyBCTBUTEIBHOCTU K YyAapy, TEIJIOBOMY BO3JEHCTBHMIO, MCKpE M IIp.
Pazpymaroiee neiicTBue B3pbiBa;

— BO3MOXKHOCTH IIepexojia TOpeHHUs B JETOHAIMIO MpPH HOJYyYeHHHM OaJUIMCTUTHBIX
IIOPOXOB. MeTO1bI yCTpaHEHUS.

Ymemy:

—  PacCUMTHIBATH CTENEHb TEPMHYECKOIO paCIaja KOMIIOHEHTOB M KOMIIO3MLIMI B
TE€YEHUE FapaHTUIHBIX CPOKOB XPAHEHUS U IIPU UX MOJYYCHUH;

—  paccuMThIBaTh TEIUIOBOM OaslaHc pu ropeHuu OM;

—  paccuMTbhIBaTh OE30IACHBIE PACCTOSHUSA 0 JIEHCTBUIO yIapHOMN BOJIHBI;

—  IPEMIOKUTh IYTH PETYIMPOBAHUSA CKOPOCTH TOPEHUS M €€ 3aBUCUMOCTH OT
nasnenus uist TPT ¢ 3agaHHOM SHEPreTUKON U COCTaBOM;

— OULEHUTh ONACHOCTh M3TOTOBJIEHMS W JKcIiulyaranuu 3apanoB TPT u mopoxos B
3aBUCHMOCTH OT HX COCTaBa.

Braoemy:

— HaBblKamu Oe3omnacHoii padbotsl ¢ BB, nopoxamu u TPT;

—  METOJaMHU OINPEEICHUS KHHETHYECKUX [TapaMeTpPOB pas3iioKeHus nmopoxos u TPT:

—  METOJaMHU ONPEEICHUS TEMIIEPATyphl BCIBIILIKN U BPEMEHU €€ 3aJI€PKKHU;

—  METOJaMH OIIPEAENICHNs 3aBUCUMOCTH CKOPOCTH F'OPEHMS OT JABJICHHS U HAYaJIbHOMN
TEMIIEPATyphI 3apsAJa;

— METOJaMH pacyeTra COCTaBa MPOAYKTOB M TeMIeparypbl ropeHus nopoxos u TPT,
9KCIIEPUMEHTAIBHBIM METOJIOM OIPEAEIICHUs TEMIIEPATYPHI TOPEHNUS;

— METOJaMHU OIpEIEIeHUsI YyBCTBUTEIBHOCTH IOpoxoB M TPT Kk pasimuuHbiM
UMITyJIbCaM (TEIJIOBOMY, MEXaHHUUYECKOMY, IETOHALMOHHOMY).

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. BBegenme. llenu, 3amaum Kypca u ero coaepxanue. TpeOoBaHus,
npenbsBiasiemble kK BB, nmopoxam n TPT. Knaccudukauus BB mo kiaccam u ycToiunBocTH
ropenus. Knaccudukanus mopoxoB m TPT. KommonoBka mopoxoB u TPT. Ilpumenenmue
nopoxoB. OcHoBHbIE popMbI NTpeBpaleHuss BB u nopoxos.

Pa3nen 2. Kunernka XUMHYeCKHX peakuuii ropeHusi u B3pbiBa. CKOPOCTh, MOPSJIOK
U DHTANBIUS peakiuy, ri1yorHa npespamieHus. CaMoyCKOPSIOIIMECS XUMHUYECKHE peaKuu —
OCHOBA IPOIIECCOB TOPEHHUs U JeTOHAIMU. Pa3zmmyHble MEXaHU3Mbl CAMOYCKOPEHUS PEaKIU:
TEIUIOBOE YCKOPEHHUE, TEIJIOBOM B3PhIB I'a30B U KOHJICHCUPOBAHHBIX BelIECTB. MHAYKIIMOHHBIN
nepuod. BrnusHme pasMepa 3apsaa  Ha BO3MOXKHOCTh  Pa3BUTHS  TEILUIOBOTO  B3phIBA.
ABTOKaTaIUTUYECKOE YCKOpEHUE (aBTOKATAIUTHUYECKUN TEII0OBOH B3pbIB). LlenHoi B3phIB.

Pazgea 3. Tepmuueckoe pasiio:xkeHue U XuMudeckas croiikocrs BB, mopoxos u TPT.

3.1. O6mast xapakTepuCTHKa IMPOIECCOB paznoxeHus BB u meroapl mx wu3ydeHwusl.
Pacnag nutposdupos. Knaccuduxamuss HUTporhUPOB 1O XapakTepy pacmajna. MexaHu3Mm
peakuuil HayaubHOM cTraguu pacnaga. BiusHue crpoeHus HUTPO3(DUPOB HA CKOPOCTH pacmaja.
Peaknun, compoBoxparomue pacnan. PasnnuHple MeXaHU3MBl CAMOYCKOPEHMS IPOLIECCOB
pa3ioKeHus: HUITPo3(pUpoB.

Kunetnka u MexaHusMm pasnokeHuss HuTparoB | rpymmsl. Kucnelii  rugponus
HUTpo3¢upoB. MHAyKIMOHHBIN nepuoa. BiusHue Ha pacnag HUTpodgupoB 1 rpynmnsl BOJbI,
KHCIIOpOJia, KUCIOT M uienoyed. Pacrmap HutpaTtoB 2-0M M 3-eil rpynn. BimsiHue BOJbI,
KHMCJIOPOJ1a, KMCIIOT U IPYTUX BEUIECTB HA Pa3JIOKEHUE HUTPATOB 2-0M U 3-ei Ipyml.

3.2. Pacnmax HUTpPOCOEAVHEHUWNM W HUTPOAMHMHOB. BiusHHe Ha CKOpPOCTH pacmaaa
arperatHoro coctosiuusi BB.

Tepmuueckoe pa3inokeHHe OCHOBBI OAINTUCTUTHBIX TIOPOXOB — CUCTEM HUTPOLIEIUIOI03a-
HUTPOTJIMLEPUH. BiausHue BOJBI, KUCIOPOIa, KUCIOT HA Pa3JIOKEHUE IIOPOXOB.

OcobeHHOoCTH paciiajga IOPOXOB C HATTOJTHUTEIISIMH.
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Pasznoxenne nepxnopara ammonus (IIXA) npu ynaneHuu u B NpUCYTCTBUM MPOJYKTOB
pacnaga. Crenenp pacnama [IXA B pasmuunbix ycnoBusix. Biausaue mucnepcHoctu [1XA nHa
CKOpPOCTh pacmaia. BriusHue pa3nuuHblx A00aBOok Ha pacman. Pacmag cmeceir TIXA ¢
OPraHNYECKUMH BEIIECTBAMU.

3.3. Croiikocts BB 1 nopoxoB u Metoipl ee omnpenenenus. CTabuian3aTopbl XMMUYECKOM
croiikoctu. Crenenp pacmnana mnopoxoB u TPT mpu ux npousBoacTBe W XpaHeHHH. Poiib
XUMUYECKON CTOMKOCTH JJI FAPAHTUIHBIX CPOKOB XPAHEHUS 3apsAI0B.

Pa3nea 4. I'openue nopoxos u TPT.

4.1. Teopust ropenns mopoxos u TPT.

Paznuunsie Mogenu nopoxos. TpeboBanusl, npeabsBisieMble K ropeHuto nopoxos u TPT.
Metoipl U3ydeHus rnpoieccoB ropenus nopoxoB u TPT. OnpeneneHue 3aBUCMMOCTH CKOPOCTH
TOPEHHs MIOPOXOB OT JAABJICHUS M HA4YaJIbHOW TeMIlepaTyphl 3apsga. lIpaktuyeckoe 3HaueHue
yYKa3aHHbIX 3aBHCHUMOcCTe. OmnpenesneHue pacnpelesieHus TeMIepaTypbl B BOJHE TOPEHUS
nopoxoB u TPT. TemioBoii Oananc KOHAEHCUPOBAaHHOW (pa3bl IPU FOPEHUH TOPOXOB.

4.2. l'opeHue 6aJUTMCTUTHBIX TIOPOXOB.

MexaHu3M ropeHusi OaJTIMCTUTHBIX MOPOXOB. MHOrocTaauiHOCTh Ipolecca TOpeHHs.
Benymas cragus ropeHust nopoxos. BiusiHue coctaBa 0aJUIMCTUTHBIX MOPOXOB HA CKOPOCTh UX
TOPEHHsI B DPA3IMYHOM HWHTEpBajl€ JaBleHUsA. MeTonbl OINpeneseHnsT CKOPOCTH TOPEHHS
KOHJICHCUPOBaHHBIX cHUCTeM. bomOa mnocTtosHHOro pAaBieHus. MaHoMmerpuueckas Oomoa.
HccnenoBanus CTPYKTYpPBI INIAMEHH.

3aBUCUMOCTb CKOPOCTH T'OPEHUSI MUPOKCUIMHOBBIX TOPOXOB OT Pa3IMUHbIX (PaKTOPOB.

4.3. 'opeHue cMeceBbIX TBEPbIX TOILIHB

Kunernueckuit u nud@y3uoHHbI pexxuMbl ropenus. ['opeHue mnepxiopara aMMOHUSI.
Bnusnue roprouero Ha ropenue IIXA. 3aBUCHUMOCTH CKOPOCTH TOPEHHSI TOIUIUB OT
COOTHOUIEHUSI OKUCIMUTENSI U TOPIOYEro, MPUPObl CBI3YIOIIETO, AUCIEPCHOCTH OKUCIUTENS U
metaia. Monenu ropenust CTT. 3akOHOMEPHOCTH TOPEHUSI TOIUIMB HAa OCHOBE OBICTPOTOPSIILIUX
OKHUCIIUTEIIEH.

['openune cucteM Ha OCHOBE aKTUBHOIO CBSI3YIOLIErO M HAINOJHUTENEH, CIIOCOOHBIX K
CaMOCTOSITEIBHOMY TOpeHHI0. [ 'eomerpuueckas u puznueckas MOAEIU TOPEHHUSL.

I'openue cuctem Ha OCHOBE OKHCIIUTENEH, HECIIOCOOHBIX K CAMOCTOSITEIbHOMY TOPEHHUIO
(HuTpaT Kamus, nepxjopar Kamus U Ap.). OCOOEHHOCTH TOpeHus MOKAPOTYLIANINX MOPOXOB.
[TonHOTa M YCTOMYMBOCTD UX FOPEHUS IpU aTMOCHEPHOM JaBICHUH.

Paspnen 5. HeycroitunBoe ropeHue B3pbIBYaThIX BellecTs, mopoxos u TPT

Kputnueckuii u mnpenenpHbI AMaMeTpbl TOPEHUS U 3aBUCHMOCTh UX BEJIMYMHBI OT
pa3nuuHbIX (haKTOPOB (IIPUPO/IbI BELIECTBA, COCTaBa IOPOXa, IABJIEHUS U T.1.).

I'mpponuHamMuyeckas HEYCTOMYMBOCTh TOPEHUS Ta30B U XKUAKUX BB.

HeycroitunBoe ropeHue noponkooOpasHbIX 3apsaoB, COAEPKAILIUX MOPbl U TPEIIUHBI.
['openue B TpemuHax, measx U nopax. BnusHue nasiaeHus:, pazMepa nop U Apyrux (pakropos Ha
BO3HUKHOBEHHME HEYCTOMYMBOTO TOPEHUSI.

TemnnoBoil yaap npu ropeHnn kpucrauios BB.

Paspnen 6. PeryimpoBanue ckopocTu ropenusi nopoxos u TPT

6.1. Mertonpl perynupoBaHusi ckopoctu ropeHus TPT ¢ momouipio KaTanau3aTOpoOB.
3aKOHOMEPHOCTU BJIMSHHUS M MEXaHU3M JCHCTBUS KaTalM3aTOpPOB Ha TOpeHHe OaNTMCTUTHBIX
TPT pasznmuunoro cocraBa. CHH)KEHHE 3aBUCUMOCTH CKOPOCTHM TOpEHHS OT JIaBJICHHSL.
PerynupoBanue ckopoctu roperuss CTT nHa ocnHoBe IIXA ¢ nomompbio KaTaiau3aTOpOB.
@akTOpsl, BIMIIOLNME HAa KaTaln3 ropeHus. PeryinpoBaHue 3aBUCUMOCTH CKOPOCTH T'OpPEHUs
nopoxoB u TPT oT HauanpHOW TemmepaTypbl 3apsiaa. CHUKEHHE CKOPOCTH TOPEHHUS
OAJUTMCTUTHBIX U CMECEBBIX TTOPOXOB.

VBenuueHue CKOpOCTH TOpPEHUsT C  I[OMOIIBI0  OBICTPOTOPSILUX  AJIEMEHTOB.
@uibTpalMOHHBIA MeTOA. MeTo A TeIIONPOBOAIINX JIEMEHTOB.
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6.2. Pa36poc ckopocteit ropenus nopoxoB u TPT. OcHoBHble (pakTOpHI (peLenTypHbIE,
TEXHOJIOTUYECKHE), BIUAIOIIME HA BEIUYMHY pa3Opoca s OaJUIMCTUTHBIX M CMECEBBIX
ITIOPOXOB.

Oco0eHHOCTH rOpeHus IOPOXOB B JBUTATENSAX U CTBOJBHBIX cucTeMax. BiusHue noroka
ra3oB Ha CKOPOCTb TIOpPEHHS, PE30HAHCHOE TOpPEHHWE U METOJAbl €ro ycrpaHeHus. bopnba c
JYJIBHBIM U 3aCOILIOBBIM IUIAMEHEM.

Paznea 7. leronauus BB, mopoxos u TPT.

Ilepexon ropeHms ra3oB B JeToHauuro. HyokHuMN W BEepXHMM MHpenensl B3pbIBa.
JleToHanus KOHAEHCUPOBaHHBIX BB.

[Tapamerprl geronanuu. CkopocTh AeroHanuu BB u 3aBUCHMOCTH €€ OT paziuyHbIX
daktopoB. ['mapoaunamuyeckas Teopus. JlaBiaeHue B yIapHOW W IETOHAIIMOHHOW BoytHE. Touka
Yemnena-XKyre. [llupuna 30HbI peakuu npu AeTOHAUUU. MexaHu3M BO30YXKICHUS U Pa3BUTHS
peakuuu mpu aetoHanuu. [lytm oOpaszoBanusi odaroB. KpuTudeckuil auameTp IeTOHAIWH.
JleroHanmonHast crnocoOHOCTh pasznuyHblx BB, mopoxoB u TPT wu 3aBucumocts uX OT
pa3nuyuHbIX (aKTOPOB (TEIUIOTa B3pPbIBA, JIOTHOCTh, TOMOT€HHOCTh, HAJTMUNE TBEP/bIX BELIECTB
U Jp.).

Paszgea 8. Pabora u paspymaroiee aeiicteue B3pbiBa.

MectHoe, 6pu3anTHOe U (hyracHOe JeiicTBUE B3pbIBa. METOIbI OLICHKH.

VYnapHele BOJHBI, TPOTHJIOBBIA ASKBHBAJICHT. PaccrosiHus, Oe30macHbIE IO ACUCTBHIO
YAApHOW BOJIHBI.

Paszpnen 9. UyscrBureasHocts BB, nopoxos u TPT k pa3iu4yHbIM BO3AeHCTBHSAM.

[Tonsatue o wyBcTBUTENBHOCTH BB. Pasnuunbie BUbl HAYaIbHOTO MMITYJIbCA.

9.1. Bo30OyxzaeHue  B3ppIBUATOTO  MPEBpPALICHHUS  TEIUIOBBIM  UMILYJIbCOM.
UyscrBuTensHocTs BB, nopoxos u TPT k temmoBomy umnyinbscy. Harpes n BocriamMeHseMOCThb
nopoxoB. CrocoObl omnpeaeneHuss 4yBCTBUTEIBHOCTH K TEIJIOBOMY HMITYJIbCY (TeMIeparypa
BCIIBIIIKH, 3a/Iep’KKa BCIBIIIKY, BociiameHeHne BB u mopoxos).

9.2. Bo30Oyxnaenwe B3pbIBa IPH MEXAaHHYECKUX  BO3JCUCTBUAX. MexaHU3M
BO3HMKHOBEHMS B3pbIBA IPU yAape M TpeHHH. Pa3orpeB mpu ynape U TPEHUH, BHJbI OYaroB
pasorpeBa, UX KpUTHUECKUU pa3Mep. BiusHue ra3oBbIX BKIIOYEHUH U TBEpIbIX N00aBOK Ha
BO3HMKHOBEHHE MECTHBIX Pa3orpeBOB MPU MEXaHMYECKOM Bo3aeiicTBUH. CeHcHOMIMU3aTopbl U
¢nermatuzaropbl. Metoasl omnpeneneHus uyBcTBUTeNbHOCTH BB, mopoxos u TPT «k
MEXaHUYECKUM BO3IEUCTBUAM (yIapy, TPEHHUIO, IPOCTPETY MyJel U T.I.). MeToAbl UCIIBITAHUS:
korpel K-44-1 u K-44-11, npuGopsr Nel, Ne2 wu Ne3. OcHOBHbIE XapaKTepUCTUKU
YyBCTBUTEIbHOCTU. UyBCTBUTEIBHOCTD pa3inyHbIX BB, 6amiMCTUTHBIX U cMeCeBbIX OPOXOB U
ux mnoixyhaOpukaToB K pa3iMYHbIM  MEXaHWYECKMM  BO3JeilcTBUSAM. BnusHue Ha
YyBCTBUTEIBHOCTB cOocTaBa NopoxoB U TPT m HayaibHOW TeMIiepaTypsl.

9.3. Ilepexon ropenus B jAeroHanuio. YyBcTBUTENbHOCT, BB, mnomydabpukaroB wu
roroBeix wuzfenuit OammuctutHeiXx nopoxoB M CTT k ynapHoit BoiHe. MUHUMaNIbHBII
MHALMUpYIOUMHA uMmnyiasc. llepemaya petoHanmmu Ha paccTOSsHMM. MeTOABI OIpPENEIICHMUS.
Bnusinue cocraBa nopoxoB u CTT Ha ux B3pbIBUaTHIE 1€TOHALIMOHHBIE XaPAKTEPUCTUKH.

[lepexon ropenus DM B JeTOHALMIO B YCIOBUAX MPOU3BOJACTBA. MexaHU3M mepexoja.
HuskockopocTHass U BBICOKOCKOpOCTHasi  AeroHanus. Meroapl  oueHkd.  CrocoOsl
MIPEAOTBPALLEHUS [TEPEX0Ia TOPEHUS BO B3PbIB.

4. O0bémM yueOHOM THCUMIIUHBI

Cemectp
Buabl yyedHoii padoThI Bcero 7 8
3E |Axkan.u.| 3E |Axan. 4y 3E |Akan. u.
OO0masi TpyA0€MKOCTb AU CIUNIMHBI 11 396 9 324 2 72
KonTtakTHasi padoTa — ay1uTOpHbIE 4,89 176 4 144 0,89 32
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BaHATHA:
B TOM 4mcJje B popMe MPAKTHYECKOii 2,67 96 ) 7 0,67 24
MOJT0TOBKH
Jlexmmm (JIek) 1,78 64 1,78 64
[IpaxTuueckue 3anstus (113) — — — —
Jlaboparopuble 3ansTus (J1ab) 3,11 112 2,22 80 0,89 32
B TOM 4HClIe B popMe MPaKTUICCKOM 2.67 96 2,00 7 0.67 24
[TOATOTOBKH
CamocrosiTesibHasi padora: 5,11 184 4 144 1,11 40
KonTtakTHas camocTosiTenpHas paboTa 0,2 B — 0,2
CaMOCTOSATEIbHOE U3YUEHHUE Pa3/IeoB 5,11 183.8 4 144 1,11 39.8
TVCIIATLTAHBI
B TOM 4YHClIe B popMe MPaKTUICCKOM 2,0 7 1,00 36 1,00 36
[TOATOTOBKH
JK3aMeH 1 36 1 36 — —
KonTakTHast paboTa — MpOMEXyTOUHAs

0,4 0,4 —
aTTeCTalMA 1 1 —
[ToaroToBKa K 3K3aMEHY 35,6 35,6 —
Buj KOHTpoOJIS: IK3aMeH 3auér

Cemectp
Buabl yuedHoii padoThI Bcero 7
3E |Acrp.u.] 3E |Acrp.u.] 3E |Actp.u.

O0mas TpyA0EMKOCTb 1M CHHUIIJIMHBI 11 297 9 243 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 2,67 7 2,00 54 0,67 18
BaHATHSA:
B TOM 4mncJje B opMe MPAKTHYECKOi 4,67 126 3 81 1,67 45
MOJATO0TOBKH
Jlexuuu (JIek) 1,78 48 1,78 48
[IpaxTuueckue 3anstus (113) — — — —
Jlaboparopusie 3anstus (JIad) 3,11 84 2,22 60 0,89 24
B TOM 4HCJIe B popMe MPaKTHICCKOM 2.67 7 2,00 54 0.67 13
[TOATOTOBKH
CamocrosiTesibHasi padora: 5,11 138 4 108 1,11 30
KonTtakTHas camocTosiTenpHas paboTa 0,15 B — 0,15
CaMOCTOSATEIbHOE U3YUEHHUE Pa3/IeoB 5,11 137.85 4 108 1,11 29.85
TTVCIIMTUTAHBI
B TOM 4YHCiIe B popMe MPaKTUICCKOM 2,0 54 1,00 7 1,00 7
[TOATOTOBKH
JK3aMeH 1 27 1 27 — —
KoHTakTHas paboTa — MpoMeKyTOUHas

0,3 0,3 -
aTTeCTaLMA 1 1 —
[ToaroToBKa K 3K3aMEHY 26,7 26,7 —
Buj KOHTpoOJIS: JK3aMeH 3ayér
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"®u3zuka u xumus nojaumepo" (b1.0.28.04)

1. Heap AMCHUIVIMHBI — U3YYEHNE OCHOBHBIX CBOWCTB MOJIMMEPOB M MX B3aUMOCBSI3H C
XUMUYECKAM CTPOCHHUEM U CTPYKTYpOW IOJIMMEPOB, CIOCOOOB CHHTE3a M MOAM(PUKAINHI
MOJIMMEPOB, B TOM YHCJIC: C MEXaHUYECKUMH U HKCILUTYaTallHOHHBIMU CBOMCTBAMH IOJIMMEPOB B
pasIUYHBIX (a30BBIX U PEIAKCAIMOHHBIX COCTOSHUSAX, CBOMCTBAMH TOJHUMEPHBIX KOMIIO3UTOB.
B gucnunnumHe ypensercs CHelUaibHOE BHHMaHUE BoOmpocaM (PU3WKH  MOJMMEPHBIX
SHEPreTUYECKUX MaTEPUAJIOB.

2. B pe3ysabTare u3y4eHHs] AMCUUIIMHBI 00y4AKOIIHUIACH 10JIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaAMU UX TOCTHKCHUS:

OIIK-1 (OIIK-1.16, OIIK-1.18), MNK-1 (IIK-1.2, IIK-1.10), IIK-2 (IIK-2.1),
K-7 ((IIK-7.2, IIK-7.6), HNCK-2.1 (IICK-2.1.1, TICK-2.1.2, TICK-2.1.4, IICK-2.1.6,
[1CK-2.1.8), ICK-2.2 (IICK-2.2.3, TICK-2.2.4, TICK-2.2.8, TICK-2.2.9), IICK-2.3 (IICK-2.3.5,
[1CK-2.3.9).

Buamo:

- KIacCHpUKAIMIO ¥ CTPOEHHWE TIOJUMEpPOB, OCOOCHHOCTH HAIMOJICKYJISIPHOI
OpraHu3aIuy MOJIMMEPOB;

- BJIMSIHUE MOJIEKYJISIPHOTO CTPOECHUS Y HAJAMOJICKYJISIPHON CTPYKTYPHI ITOJMMEPOB HA UX
penaKkcalMOHHbIE, PEOJIOTUYECKUE U MEXAHUYECKHE CBOMCTBA;

- MEXaHU3MBbI JeOPMHUPOBAHKS U PA3PYIICHUS TOJUMEPHBIX MaTEPHAIOB, OCOOEHHOCTH
(PMBUKO-MEXaHMYECKUX CBOWMCTB IMOJMMEPOB, HAXOIAIIUXCS B pa3IWYHBIX (a30BBIX U
peTaKCalMOHHBIX COCTOSTHUSIX;

- TEPMOJMHAMHUKY PACTBOPOB IMOJUMEPOB, METOJbI MPOTHO3UPOBAHUS PACTBOPUMOCTH
MOJIMMEPOB, METOAbI OLIEHKN TEPMOIMHAMUYECKON YCTOMUYUBOCTH MOJTMMEPHBIX MaTEPUAJIOB;

- METOJBl PETYIHPOBAHUS (PU3UKO-MEXAaHUYECKUX ¢ TEXHOJOTHYECKUX CBOWMCTB
MOJIMMEPHBIX MAaTEPHAIOB C TTIOMOIIBIO TUIACTH(UKATOPOB;

- OCHOBHBIC THUIBI TIOJUMEPOB M METOJbI HX CHHTE3a, CHOCOOBI PETyIMPOBAHMS
MOJIEKYJIIPHO-CTPYKTYPHBIX CBOMCTB MOJUMEPOB IMPHU CHUHTE3E, CIOCOOBI CO3JaHUs 3aJaHHOM
MOJIEKYJSIPHOU CTPYKTYPhl TOJMMEPOB, OCHOBHBIE THUIIBI M MEXAHU3M XUMHUUYECKUX PEAKIIHI
IIPOLIECCOB CTPYKTYPUPOBaHUs (OTBEPKIEHUS) TOJIUMEPOB.

Ymems:

- ONPEACIISTh TEMIIEPATYPHI CTEKJIOBAHUS U TEKYUYECTH MTOJTMMEPHBIX MaTEPUAJIOB;

- ompenensaTh (PU3UKO-MEXaHWYECKUE XapaKTEPUCTUKH (IMPOYHOCTh, pa3pbIBHAS
nedopmarys, MOAYJb YIIPYTrOCTH) MOJMMEPHBIX MaTEpUAJIOB;

- IPOBOJIMTH OLEHKY TEPMOJIMHAMUYECKON YCTOMYUBOCTHU MTOJTUMEPHBIX KOMIIO3UTOB;

- OMPEACIIATh MOJIEKYJISIPHBIE TAPAMETPBI TOJIMMEPOB U BYJIKAHU3AILMOHHBIX CETOK;

- TPOBOAWTH HAYYHO-OOOCHOBAHHBIM BBHIOOP TOJMMEPOB M JPYrUX KOMIIOHEHTOB
CBSI3YIOIIMX JIJISI SHEPreTUYECKUX MAaTEPUAIIOB.

Braoemy:

- TIPEACTABJICHUSIMA O COBPEMEHHOM YPOBHE IOJUMEPHOM XMMHH, O MHOTOOOpa3uu
MPAKTUYECKOTO MPUMEHEHUS TMOJTUMEPHBIX MATEPUATIOB, 00 OCHOBHBIX MOJUMEPU3AIMOHHBIX U
MOJIMKOHACHCAIIMOHHBIX TMpoIleccax, O KIACCH(PUKAIMK TOJUMEPOB M THUIAX IOJIUMEPOB,
MPUMEHSAEMBIX B KAYECTBE KOMIIOHEHTOB SHEPreTUYECKUX MaTEPUAJIOB;

- HaBbIKaMU M3y4eHHs U 00oOuIeHns nHopmanuy B 06acTu pa3pabOTKH, UCCIEI0BAHUS
Y PUMEHEHHUS TIOJIMMEPOB ISl SHEPTETUUECKUX MATEPHAIIOB.
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3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pazjnen 1. CTpoeHue u cBoiicTBa MOJIUMEPOB

1.1. Llenwn, 3aaum 1 OCHOBHBIE pa3eiibl Kypca

3HaueHue IUCHUIUIMHBI JJIs TMOATOTOBKM OOy4arouuxcs B 0OJACTH TEXHOJOTUU H
MaTepUaJIOBEICHUS SHEPreTHUECKUX MOJUMEPHBIX KoMITo3uLui. [loHsATHE O TUIIAX TOJIUMEPHBIX
KoMIo3uui. CBSA3b TUCHUIUIMHBI C 00IETEOPETUUECKUMHU U CHIEHUAIbHBIMU KypCaMH.

1.2. Ctpoenue MakpoMOJIEKYJ M KiIacCU(pUKAIUS TTOJTMMEPOB

Perynspubie u  Heperynaspuble mnojumepbl. Kondurypauuss u  KoHpopmanus
MaKpOMOJIEKYJI. MakpoMOJeKyIia, elb, JJIEMEHTapHOE 3BeHO. MoJeKyisipHas Macca OCHOBHOTO
3B€Ha M MAaKpOMOJEKYJbl. BpicOkomomuMmeprsl M onuroMepsl. JIMHEHHbIE, pa3BETBICHHBIE U
[IPOCTPAHCTBEHHbIE IMOJIMMEpHL. ['OMOILIEIHbIE U TeTEpPOLICTIHbIE IMOJUMEPhl. DHEPruu CBS3U
MeXAy aroMaMu B mnosuMepHod nenu. ComonumMepbl. CTaTHCTUYECKHE COIOJMMEpPHI, OJOK-
COTIOJIMMEPBI, IPUBUTHIE COMOIUMEPHI.

1.3. MosiekynsipHast Macca U MOJIEKYJISIPHO-MACCOBOE PaCIpeICTICHUE

[lonsTe o mnonuaucnepcHocTH mnoauMepoB. CpeaHeuucsiaoBass U CPEeIHEMACCOBAs
MoJieKyisipHas Maccbl. HTerpanbubie u nuddepeHiaibable KpUBbIE MOJIEKYISIPHO-MAaCCOBOTO
pacnpeneneHus.  MonekyIsIpHO-CTPYKTYpHbIE  XapaKTEpUCTUKHA  CETYAThIX  IOJIMMEPOB.
[110THOCTH MPOCTPAHCTBEHHON CETKU U CIIOCOOBI €€ BBIPAYKEHUSI.

Metonpl U3MepeHus: MOJEKYIIpHOM Macchl. OCMOMETPUYECKUN, KPHUOCKOMUYECKUI U
70ynuockonuyeckuil Meronpl. Meton cBeropaccessHus. MeToJl BUCKO3UMETPUU. YpaBHEHHE
Mapka—XayBunka—Kyna. MeToabl  OUEHKHM  MOJIEKYJISIPHO-MAcCOBOIO  paclpe/iesICHHUS.
Koaddpunuent nonmupucnepcHoctu. Meroabl (ppakumoHupoBaHus. MeToJl relblIpoHUKAIOIIEeH
xpomatorpaduu. Macc-ciekrpomerpudeckuii meroq MALDI-TOF.

1.4. T'uOKOCTH MAaKPOMOJIEKYIT

Buyrpennee BpaimieHue B Makpomosiekynax. CBOOOJHO COuWwIeHEHHAs LENb U LEMb C
(GuKCHpOBaHHBIMU  BaJeHTHbIMM  yriaamu. (CBoOogHOE U 3aTOPMOXKEHHOE  BpallleHHUE.
[TorenumanesHbIil 6apbep BpameHus. [loBopoTHbie n3omepsl. ['omi- u Tpanc-gpopma. Bayrpennee
BpalleHHue M THOKOCTh Lenu. TepMoauHamuueckas THOKOCTh LIENH, ONpeeIstomast
KoH(popmanuo M30JINPOBAaHHOMN MAaKpPOMOJIEKYJIbI B PaBHOBECHOM COCTOSIHHH.
TepmoauHamMuueckas BEpOSTHOCTD LIETIH, BhIpaskeHHas (popmyioit ["aycca. HauBeposTHeiiiee u
CPEIHEKBAPATUYHOE PACCTOSIHUE MEXIY KOHLAMHU CBOOOJHO COWJIEHEHHOW U peasibHOM IemH.
[TapameTpsl TEpMOJAMHAMHYECKON THOKOCTH menu: cerMeHT KyHa, MepCcHCTEeHTHas [UIMHA,
napamerp ®nopu. Kunernueckas ruOKoCTb 1ENH, OTpaXKaroL[asi CKOPOCTh NEPEX0Jia U3 OJHOU
KOH(opMaluu B Ipyryro U MPOSIBISIONIAsICS MPU B3aUMOJEHCTBUY MOJMMEpPa ¢ BHELIIHUM MOJIEM
(MEXaHMYECKHM, JJIEKTPUYECKHMM, MAarHuTHbIM). KuHeTuueckuili cerMeHT. 3aBUCUMOCTH
KMHETUYECKON TMOKOCTH OT MOTEHUUAIbHOTO Oapbhepa BpallleHUs, TEMIIEpPaTypbl, INIOTHOCTH
CeTKM cHIMTOro nojuMmepa. ['mOkouenHsle U xKecTkouenHble noiumepa. Kondurypauuu u
koH(popmauuu makpomosekyid. Kondopmamuu kinyOka, crnupanu; BbITAHYTas KOH(popMauus
(crepxkeHb, "KoJieHUYaThIN Ban'"), ckiiaguaras KoHGopMalus.

1.5. PenakcanimOHHBIE IPOLIECCHI B MTOJIMMEPAX

Bpemss u cnexktp Bpemen penakcanuu. Kpurtepuit [leboprl. Penakcammonnbie
(busmueckue) cocrosiHusi aMOpHBIX moauMepoB. OCOOEHHOCTH MOJICKYJISIPHOTO JABUKEHUS B
MoJINMEpax, HaXOAAIIUXCS B CTEKIO00pa3HOM, BBICOKODJIACTHUYECKOM M BSI3KOTEKy4eM
COCTOSIHMAX. TepMOMEXaHWYEeCKHH METOJX  HCCIEAOBaHUsA  IOJUMEpoB. Temmeparypsl
CTEKJIOBAaHHUS M TEKydeCTH. MeXaHM3M CTPYKTYpPHOTO CTEKJIOBaHHs. T€OpUH CTEKIIOBAHMSL.
CTpyKkTypHOE U MEXaHHYECKOE CTEKJIOBaHHE. BinsHNE XMMHUECKOTO CTPOCHHUS MAKpPOMOJIEKYII
U CTENEeHHU NOJUMEpPU3AlMY Ha TEeMIIepaTyphl CTEKJIOBAaHUS U TEKYy4YeCTH. DKCIIEpUMEHTAJIbHbIE
METO/bl M3MEpPEHUs TeMIepaTypbl CTEKIOBAHUSA: JUIATOMETPUS, TEPMOMEXaHUUECKUM,
mupdepeHunanbHbli  TepMUUeCKUd  aHanu3 U auddepeHnManbHas  CKaHUPYOLIAs
KaJIOpUMETPHSI, METOAbl OCHOBAHHBIE Ha U3MEPEHMSIX MOJYJIS YIPYrOCTH, TUAIEKTPUUYECKUX U
MEXaHUYECKUX MOTEPb.
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1.6. Ctpoenue noaMMepHBIX Tell

1.6.1. ®a3oBble COCTOSIHUS NOJUMEPOB. ArperaTHble U (Da30Bble COCTOSHUSI BELIECTB.
Kpucrannumueckoe, xuakoctHoe (amMmoppHOE) U KUAKOKPUCTAIUIMYECKOE (ha30BbIE COCTOSIHUSL.
TepmomuHaMudyeckoe W CTPYKTypHOe ToHMMaHue ¢a3pl. Das3oBbie mepexoaspl. MeToibl
U3y4eHHUs (Pa30BOro COCTOSHUS M CTPYKTYPHI IOJIMMEPOB.

1.6.2. Kpucrammmyeckue u amopduble mnosuMmepbl. HanmonekynspHas CcTpyKTypa
aMOp(HBIX U KPUCTAJUIMYECKUX IMOJIMMEPOB. PEeHTreHorpaMMbl KpUCTANIMYECKUX MOJUMEPOB.
Crenenp kpuctasumuHocTH. Kpucramnorpaduueckas sueiika. Mopdosorus — COBOKYIHOCTh
Ha0JII0JTaeMBbIX CTPYKTYpHBIX 00pa3oBaHui, UX (popma U IrpaHHULIbl, B3AUMHOE PACIOJIOKEHUE U
uepapxus.  OcHOBHble  Mopdosoruueckue  (GopMbl  KPUCTAUIMUECKUX  IOJIMMEPOB.
MonokpucTamisl U ckiaayaTas KoHpopManus MakpoMmosiekyil. Kpucramibl ¢ BhITPSIMICHHBIMU
u cinoxeHHeiMu nemsimu. Jlamenu. Cdepomutsl. Monenu  CTpyKTypsl aMOpQHBIX U
KPUCTAIIMYECKUX MoauMepoB. KuHeTnueckne OCOOEHHOCTH KPUCTAJUIM3ALUU IOJIMMEPOB.
Kunkokpucramuueckue mnojguMepsl. OpHEHTHPOBAHHOE COCTOSHUE NOJUMEpPOB SIBieHus
OpHEHTAIINH B Ipolieccax nepepadoTKH MOJIUMEPOB.

Pasznea 2. lepopMmanimoHHbIe CBOMCTBA M MPOYHOCTH MOJMMEPOB

2.1. OcHoBHble BHIBl JepopMaluud U pa3pyllieHHs. XpyoKoe M IJIaCTHUYECKOe
paspyuienue; aedopmanuy, NpeauiecTByrouue paspymenuto. Jlepopmarnuonnas Kpusas.
OtHocuTenbHOE W OCTAaTOYHOE YJ/ulMHeHue. Paspymaromee HanpsbkeHue. 3akoH ['yka.
VYpaBHenus nedopMaluu YOpyrux, MIaCTUUHbBIX, YIPYTOBSI3KUX U BA3KOYNPYTux Tei. SBieHus
pellakcaluy HalpsHDKeHUsI U IOJI3Y4ecTH.

2.2. Jedopmarus MOIUMEPOB B BBICOKOAIACTUYECKOM COCTOSIHUM. TepMOJAMHAMHUKA
BBICOKO3JIaCTMUECKON JAegopMaliii HAealbHOro Kaydyyka. BiusHue IJIOTHOCTM CETKM Ha
MOJyJIb YIPYTOCTH. DIACTHYHOCTh PEAbHOTO Kaydyka. YpaBHeHHs Yoiuia U MyHu— Pusmmuna
PenakcanmoHHbIi ~ XapakTep  BBICOKOXJAcTHUecKoM  aedopmaruu.  PaBHOBecHbII U
pellaKCallMOHHBIM MOJyAM ynpyroctd. IIpuHIUI TeMIepaTypHO-BPEMEHHOM CyNEepro3uIUd U
€ro NpUMEHEHHE [UIsl pacyera peaKCAllMOHHBIX XapaKTEpUCTUK IOJUMEPOB. YpaBHEHUE
Bunesamca—Jbaaenna—®@eppu. [epopmaius 5>1acTOMEpPOB NpU IUKIMYECKOM HArpyKEeHUU
['ucrepe3ucHble sIBIIEHHWS W MEXaHWYEeCKHEe NOoTepH.. BiusHuHEe CKOpPOCTH HarpyXeHus Ha
TEMIIEpaTypy CTEKJIIOBAHUS U MOJYJIb YIIPYTOCTH.

2.3. Jlepopmanust CTEKIOOOpa3HBIX M KPUCTAUIMYECKUX TIOJMMEPOB. SIBIIeHHE
BBIHYXJCHHON 3JacTUYHOCTH. [Ipenen BBIHYKIEHHOHM 3JaCTMYHOCTH U €ro 3aBUCHMOCTb OT
TEMIIEpaTypbl W CKOpPOCTH HarpykeHusa. Temmeparypa XpyHKOCTH. 3aKOHOMEPHOCTH
nepopManuy KpUCTAIUTMUECKUX TOJIMMEPOB.

2.4. TlpoyHOCTh W TPOIECCHl pa3pymieHus. [IpoyHOCTP M AOJTOBEYHOCTH. MeTOobl
OLICHKH J€(pOPMallMOHHO-IIPOYHOCTHBIX CBOMCTB MoJinMepoB. TeopeTnueckas M TeXHUYECKas
MpPOYHOCTU. MexaHu3Mbl paspyiieHus. TepMoauHaMHU4yecKass M KHUHETHYECKas KOHIENIUU
paspymenus. TepModaykTyarnmoHHas Teopus MPOYHOCTU. YpaBHeHUE JKypkoBa, (pU3MUECKHil
cMbIcn KO3 duumeHToB ypaBHeHHs. OCHOBHBIE CTaJUU pa3pylieHus nonuMepoB. Kpurtepuii
beiinu. ®akrtopbl, BiHMsAOIME HAa NPOYHOCTh. (OCOOEHHOCTH pa3pyllIE€HUsS MOJUMEPOB B
Pa3IMYHbIX pElaKCAllMOHHBIX COCTOSIHUSIX. [IpouHOCTH M paspyllleHue MOJIUMEPOB IPHU
LUUKINYECKUX U yIapHbIX Harpy3kax. CriocoObl MOBBILIEHUS IPOYHOCTH.

Paspnen 3. PacTBophl mosiumMepoB

3.1. OcobenHoctn pacTBOpeHUsi MOJUMEPOB. OrpaHUYCHHOE M HEOTPAHHYCHHOE
pactBopenue. PactBopennme wu HaOyxanue monmumepoB. Cremnenr HaOyxanus. DaxTopsl,
ONpEeNAoNIe PAacTBOPEHUE U HaOyxaHue: NMpHUpoJa IMOJIMMEpPa M PacTBOPUTENs, TMOKOCTb
L[N, MOJIEKYJISIpHAsl Macca MOJIMMEpPA, IJIOTHOCTh YIAaKOBKU MaKpOMOJIEKYJ, HEOJHOPOJAHOCTh
10 XUMUYECKOMY CTPOCHHIO, HAIMOJIEKYJIIpHAs CTPYKTYypa, TeMIlepaTypa.

3.2. ®a3oBoe paBHOBECHE B cUCTeMax IMoyiuMep — pactBopurenb. [IpaBuno ¢a3 'nbbca,
€ro MpUMEHEHHE K pacTBopaM HoJuMepoB. JKUAKOCTHOE M KPHUCTAJUIMYECKOE pa3JielIeHue
pactBopa Ha jaBe (a3bl. luarpamMmbl COCTOSIHUS pacTBOPOB MosMMepoB. bunonans. CrinHOAAMb.
Bepxuue u HmxHue kputuueckue temneparypbl pactBopenus (BKTP u HKTP). Bausuue

156



MOJIEKYJsIpHOM Maccel mnojauMepa Ha mnonoxkenne BKTP u HKTP. Tepmomunamuyeckas
YCTOMYMBOCTh pacTBOpoB. MexaHu3M (a30BOro pacrazia pacTBOPOB NOJUMEPOB. buHOIanbHbIN
U CHUHOJANBHBIM pacnaa. Kpurepun TEepMOAMHAMUYECKONW YCTOMYMBOCTH. Y CTOWYMBBIE,
MeTacTaOuiIbHbIE, JIAOMIIbHBIE CUCTEMBI U (Pa3bl.

[Tonumepnsie renu (ctynuu). Oriauuue reneil or pactBopoB. Knaccudukanus renei.
TepmooOpaTtumble 1 TepMOHEOOpaTuMBbIe rend. OnHodasHbple U AByX(a3HbIE TeIH.

3.3. TepmomuHamuka pacTBOpoB  monumepoB. OOmme  TEepMOJMHAMHYECKUE
cooTHoweHusi. CBOOOIHAS AHEPrusi, SHTAJIbIMUSA M SHTponus cMmewieHus. TeruioBeie 3ddexTs
pacTBOpPEHUsI U UX 3aBUCUMOCTb OT COCTaBa U CBOMCTB KOMIIOHEHTOB pacTBopa. [lapamerpsl
pacTBOPUMOCTH. 3aBUCUMOCTb DJHTAJbIIMM CMEIIEHHUS OT IapaMeTpoB PacTBOPUMOCTH
KOMIIOHEHTOB pactBopa. I[IporHosupoBaHue B3aUMHOW pPAcTBOPUMOCTH IOJMMEPOB U
pacTBopuTeled € NOMOIIbIO NapaMeTpoB pacTBopuMocTU. OpHOMEpHas, JByXMEpHas H
TpEXMEpHAsi MOJEIH PacTBOPUMOCTH. MeToabl pacd€éTa M SKCIEPUMEHTAJIbHBIX H3MEPEHUU
[apaMeTpoB PaCTBOPUMOCTH.

Teopus dnopu—Xarruica, ee OCHOBHbIE IPEANIOCBUIKH. YpaBHeHHe Propr—Xarruxcea.
[TapameTp sHEpreTHyYecKoro B3auMoJIeHCTBUS (MapaMeTp Xarruica) u ero (pu3nueckuii CMbICI.
Oco0eHHOCTH TePMOJUHAMUKYN PACTBOPEHUS KPUCTAIUIMUECKUX U CTEKIIO00PAa3HBIX MOJIUMEPOB.

TepmoauHamuka HaOyXaHUsl ceTyaThIX MoaUMepoB. YpaBHeHue dnopu—Penepa. Tumsl
MOJIMMEPHBIX CETOK, COJEPKALUX PACTBOPUTENb (CETKH MEPBOr0 W BTOPOro Tuma). BrausHue
IUIOTHOCTH CETKM Ha TE€PMOJMHAMHYECKOE CPOJCTBO KOMIOHEHTOB. IIpuMeHeHue ypaBHEHUS
®nopu—Penepa 1t U3MEpeHUs INIOTHOCTU CETKU B CILIUTOM TOJIMMEpE.

3.4 Ilnactudukanus noJIuMeposB.

3ajaun W MexaHu3M Iutactudukanuu.  MoJekynaspHas U MEXKCTPYKTypHas
wiactuduxanus. Tpebosanus k miactudukaropam. Buapl mnactudukaropoB. DpHeKTUBHOCT
NeUcTBUS IUIACTU(UKATOPOB U €€ CBsI3b C BUAOM M KOHLEHTpauued u IuiacTudukaTopa.
VYpasuenus XKypkoa, Kapruna—Manunckoro, ®okca. [Tnactudukanus nonumepa noauMepom.
TepmoauHamMuueckas yCTOMYUBOCTh IUIACTU(UIUPOBAHHBIX OJUMEPOB U IKCIIEPUMEHTAIIbHBIE
METO/Ibl €€ OLICHKHU.

Pa3nen 4. Cunre3 nojumepoB

OyHKIMHY [TOJIMMEPOB B SHEPTrOHACHIIIEHHBIX MaTepuaiax. TpeboBaHus K MOIMMEpPaM.

4.1. PapukanbpHas noJuMepu3anus

Mexanu3Mm  paaukanbHOM mnoiuMmepuzauud. (OCHOBHBIE CTaAUM  IOJIMMEPHU3aLUH.
CriocoObl  mHHMIMHMpOBaHMs. Peakuuum pocra, oOppiBa W nepenaud Henu. MHunmaropsl,
MHTUOUTOPBI U PETyNIATOPHI nouMepu3auu. GakTopsl, BAMSIONIME Ha PETYISIPHOCTh CTPOCHUS
MaKpOMOJIEKYJI,  MOJEKYJSIPHYHO MacCy W  MOJEKYJISIPHO-MAacCOBOE  paCIpEICIICHHE.
Comnonumepusanus. BnusHue akTMBHOCTH MOHOMEpPOB Ha cocTaB comosmmepa. CrocoOsb
IIPOBEJICHUS IOJIMMEPU3ALUH.

4.2. VloHHas nonumepu3anus

4.2.1. Karnonnas nonumepusanus. Katanuzaropbl KaTHOHHOM MoJIMMEpHU3alUu. THIIbI
MoHOMepoB. [lonuMepuzanus reTepolMKINYECKUX U HEHACBILEHHBIX coequHeHuil. Peaxiuu
0o0pa3oBaHUsl aKTUBHOIO LIEHTpPA, pOCTa, oOphIBa U MepeAayu Lenu. Buasl U XapakTepucTHUKU
3JIaCTOMEPOB C HU3KOM CTENEHbIO HEMPeIeIbHOCTU. byThikayuyk, IpocTbie MOJUIPUPHI.

4.2.2. Anvonnas nonuMmepuzanus. KaranuzaTopsl aHMOHHOM HOJMMepU3aldu. THIIBI
MoHOMepoB. OcoOGeHHOCTH peakuui pocta U oOpbiBa wLenu. MonekynspHas Macca U
MOJIEKYJISIPHO-MAacCOBO€  paclpeie/ieHue IMOJIMMEPOB, IOJIy4aeMbIX METOJOM aHHOHHOM
MOJIMMEPHU3ALIIH. “XKuspre” MaKpOMOJIEKYJIbI. [Tonyuenue 0JI0K-COTIOJIUMEPOB.
Tepmonnacromnactel. Ctepeocnenuduueckas noaumepusanus. [loaydeHue crepeoperyisipHbIX
nosrMepoB. CHHTE3 OJIMroMepoB C KOHIEBBIMU (YHKIHOHAIbHBIMU rpynnamu. CrnocoObl
MIPOBEJICHUS] HOHHOM MOJIMMepU3aluu.

4.3. CryneHyaras oJMMepU3alus

4.3.1. Tunsl peakuuil cTymeHuaTol mnonuMmepusauuu. PaBHOBecHass M HepaBHOBECHas
noyiukoHAeHcanus. MaxkTopsl, BAUSIONINE HAa MOJIEKYJISPHYIO MacCy U MOJIEKYJISPHO-MaccOBOE
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pacnpenenenue.  TpéxmepHass  NOJUKOHAECHcauus.  MeToabl  MPOBEICHHS  PEaKIui
MOJINKOHICHCALIUH.

4.3.2. Bunmel u cBoiicTBa MOJMMEPOB, IOJIyYa€MBIX METOJIOM  CTYIEHYaTOM
MOJIMMEPHU3aLUH. [Ipocteie U crnokHble NOJUAPUPHI, TOJIUAMUJBI, MOJIUCYIb(UIBI,
MOJINYpETaHbl U MOJUIPUPYpPETaHbl. DTOKCUIHBIE CMOJIBI.

Pazgea S. OTBepikaeHue U CTPYKTYPUPOBAHHE MOJUMEPOB

[TonumepHbie ceTKu M crnocoObl UX modydeHus. OTBepiKIarolue U BYJIKaHU3YIOIIHME
cucrembl. CTaAuM MPOLIECCOB CTPYKTYPUPOBAHUS U OTBEpXKACHUS. TpeOoBaHUS K CIIMBAIOIIUM
areHraM. MexaHu3Mbl peaklUui CTPYKTypUpOBaHHUS M OTBepkaeHUs. CTpyKTypupOBaHHE
HEHACBIIEHHBIX 3JacToMepoB. CepHble BYJIKAHU3HUPYIOIIUE CUCTEMBl, YCKOPUTEIU U
aktuBaropbl. CHIMBaHHE 3JaCTOMEPOB C HHU3KOW CTENEHBIO HENpPEIeNbHOCTH, CHUCTEMbl Ha
OCHOBE IPOM3BOJHBIX XMHOHA U AU-N-OKCHA0B. OCOOEHHOCTH OTBEPHKIEHUS OJIUTOMEPOB C
KOHLIEBBIMU (GYHKIIMOHATBHBIMU IpyNIIaMH. OTtBepxieHue TUAPOKCHII- u
KapOOKcuiIcoAepKaIuX NoauMepoB. OTBepKI€HUE THOKOJIOB, MOJIMYPETAHOB U SMOKCUIHBIX
cMoJ1. OTBEpkKAEHUE SHEPTrOHACHIIIEHHBIX TIOJUMEPOB.

Pasznea 6. Ilotumepsn! 1151 JHEPreTHYECKMX MaTepPUAJIOB

6.1. Buapl U XapakTepUCTUKH SHEPreTHYECKH HEAKTUBHBIX 3JIACTOMEPOB, MOJIy4aeMbIX
METO/IaMU PaJMKalbHOM M MOHHOM moiuMepusauuu. HenpenenbHble kayuyku. Onuromepsl c
KOHLEBbIMU  (DYHKIIMOHANBHBIMM Tpynnamu. byraaueHoBble, OyTaiueH-HUTPUIbHBIE U
KapOOKCUIIMPOBAaHHbIE Kaydyku. Kayuyku ¢ KOHIEBBIMH KapOOKCHJIbBHBIMHU U THJIPOKCHIIbHBIMU
rpynnaMu. biok-cononumepsl, HuzkomoiekynspHble kaydyku — OJ0K-COIMOJIUMEPBI OyTaineHa
Y U30MPEHA C KOHIIEBBIMU THJIPOKCHIIBHBIMU U STIOKCUTHBIMU I'PYIIIIAMH.

6.2. DHEproHaChIILEHHBIE [TOJIUMEPHI

DHeproHachllIeHHbIE TOJIUMEPOB B TexHoJoTun nopoxoB u TPT. OcHOBHbIE KIlacchl
CUHTETHYECKUX DSHEPrOHACBIIIEHHBIX NOJUMEpoB. Tumbl sKcmio3odopHbix rpynn. Bumas
SHEPrOHACHIIICHHbIX CHHTETUYECKUX MOJUMEPOB. [loMMBUHWIHUTPAT, DIHLIEIUIA3UAHbIE,
OKCHUPAHOBBIE U OKCETaHOBbIE MosiuMepbl. CriocoObl CUHTE3a, cTpoeHue, cBoiicTBa. [Ipobiaemsl
IIPUMEHEHHMS] SJHEPrOHACBIIIEHHBIX MTOJIMMEPOB B cocTaBax mopoxos u TPT.

4. O0bEM YueOHOH TUCHUIJIMHBI

O0BLEM TUCHUIIINHBI

Bun yuebnoit paboTsl
3E Axan. 4. | Actp. u.

OO61ast TpyA0€MKOCTh TUCIIUTLTHHBI 10 360 270
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,78 136 102
B TOM 4ucJje B GopMe NPaKTH4YeCKOil MOAT0TOBKH 1,56 56 42
Jlexmm 2 72 54
[Tpaktnueckue 3anstus (113) — — —
Jlaboparopusie padots! (JIP) 1,78 64 48
B TOM uucIe B popme NpaKTUUECKOH MOATOTOBKH 1,56 56 42
CamocrosiTesbHasi pabora 5,22 188 141
KoHTakTHas camocrosiTenbHas padboTa - -
5,22
CaMOCTOSTEIbHOE H3YUEHHUE PA3/IEI0B AUCHUIIIMHbI 188 141
B TOM uucJe B popMe NpaKTUUECKOH MOATOTOBKH 1 36 27
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMEXYTOUHAsI ATTECTAIMs 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7
Buja koHTpoOJISI: JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHBI
"TexHoJiorusi NepepadoTKU IHEPTrOHACHIIIEHHBIX MaTepUAaJioB'
(b1.0.28.05)

1. Heap qucHUNUIMHBI — 03HAKOMJIEHHE 00Y4aroIIMXCsl CO crocodamu MpOU3BOJACTBA U
nepepaboTKU MOPOXOB, TBEP/bIX PAKETHBIX TOIUIMB M JPYTUX KOMIIO3ULIMOHHBIX MOJUMEPHBIX
MaTe€puajoB Ha OCHOBE MEJUIIOJIO3bl W €€ MPOU3BOJHBIX, anmaparaMd W peXUMaMH
MIPOM3BOJICTBA U TNepepaboTKH, a TakkKe QUINKO-XUMUYECKUMH OCHOBAaMHU MPOTEKAIOUINX
IIPOLIECCOB.

2. B pesyabTaTe H3y4eHHs IMCHHUIIMHbI 00y4al0IMICH 10JI2KeH:

Obnadams CIEYONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

INCK-2.1 (IICK-2.1.1, TICK-2.1.2, IICK-2.1.4, IICK-2.1.7), ICK-2.2 (IICK-2.2.3,
[1CK-2.2.4), IICK-2.3 (IICK-2.3.1, TICK-2.3.2, TICK-2.3.3, [ICK-2.3.4, [ICK-2.3.5, TICK-2.3.6,
[1CK-2.3.9, IICK-2.3.10, TICK-2.3.11).

3namew:

—  OCHOBHBIE METO/Ibl MOJIY4Y€HHUS U TPEOOBAHUS K UCXOIHBIM HPOAYKTaM;

—  TEOPETHYECKHE OCHOBBI IPOLECCOB HUTPOBAHMS LIEJUIIOJI03bI WU MHOTOATOMHBIX
CHUPTOB, KUCJIOTHOIO U HIEIOYHOTO TUPOJIN3a HUTPOI(DUPOB, N3roToBIeHUs TopoxoB u TPT;

— KOHCTPYKIMHM ¥ TPUHLMII JEHCTBUS anmapaToB, TEXHOJOTHYECKHE DPEKUMBI
IIPOU3BO/ICTBA;

—  (U3HUKO-XMMHUYECKHUE IPOLECCHl, MPOTEKAIOIMIMEe NpPU CMEHIEHUH KOMIIOHEHTOB H
nepepaboTke Macc;

— TexHoJorndeckue cxemel npomssoactsa HII, HI'L], mopoxoB, TBEpABIX pPaKETHBIX
TOIUIMB U JPYIMX KOMIIO3MIIMOHHBIX ITOJIMMEPHBIX MaTEPHAJIOB HAa OCHOBE ILIEJUIIOJIO3bI U €€
MIPOU3BO/IHBIX;

— TpeboBaHMs 110 TEXHUKE OE30MaCHOCTH U OXpaHe TpyAa.

Ymems:

— pewarb  9KOJOIMYECKHE  MpoOJeMbl MpU  MPOU3BOACTBE  HUTPOIPUPHBIX
mwiactuduxaropos, nopoxos, TPT;

—  PacCUMTHIBATH XaPaKTEPUCTUKH MPOLECCAa HUTPALMU MHOTOATOMHBIX CIIUPTOB;

—  COCTaBJISTh TEXHOJIOTMYECKYIO CXEMY IMPOU3BOJICTBA, MOAOUpATh ammapaThl JUIs
usrotoBieHuss OHM u onpenenst napameTpbl TEXHOJIOTMUYECKUX MPOLECCOB UX MOTYUEHUS;

— MPOTHO3UPOBATh M PETYIMPOBATHh SKCIUTyaTallMOHHBIE CBOMCTBa MmopoxoB, TPT u
ITOJIMMEPHBIX KOMITO3UIIMOHHBIX MATEPUAIIOB;

Braoemy:

— mnpaktuueckuMu HaBblkamu nomydenus HI[, HIL[ wu gpyrux HurtpaToB
MHOTOATOMHBIX CHUPTOB B J1a00PATOPHBIX YCIOBUSIX;

— MPaKTUYECKUMHU HaBBIKAMHU IOJIYyYE€HHS IOPOXOB, TBEPIbIX PAKETHBIX TOIUIMB H
MOJINMEPHBIX KOMIIO3MLIMOHHBIX MaTepHalloB Ha OCHOBE HUTPOLIEIUIIOJIO3bl B J1a0OPATOPHBIX
YCIIOBUSIX;

— TIMpPaKTUYECKUMHU HABbIKAMHU OIpPEAEICHUS MEXaHMYECKUX M  PEOJIOTHYECKUX
xapakTepucTuk nopoxoB u TPT.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pasnen 1. Beenenume. Ileam, 3agauyu u OCHOBHBIe pasgenbl Kypca. Ilopoxa,
CroparpIiie TUIb3bl - KaK DJHEPreTUYECKHM aKTHBHBIE IIOJMMEpPHBIE MaTepHANbl  CO
CHenU(pUUYECKUMH CBOWCTBaMHU. XapaKTepHblE OTIMYMS HX TPOU3BOJACTBA OT JPYTHUX
MTOJIMMEPHBIX KOMITO3ULMH. [IpMeHeHre noaMMepHbIX MaTepUaIoB HA OCHOBE LEJUIOJIO3BI U €€
MIPOM3BOJIHBIX U MOPOXOB B Pa3IMYHbIX 001acTAX HapOAHOTo Xo3siiicTBa. OcHOBHbIE BUAbI HII,
BU/JIbl, TUIIOBbIE COCTaBbI W YCIIOBHblE O0OO3HaueHUs MOpoxoB Ha ocHoBe HII, Ha3HaueHue
KOMIIOHEHTOB. KOHBepcusi NOpPOXOBOM IPOMBIINUIEHHOCTH. [ICHOIB30BaHKME LEIUIFOJIIO3HOTO
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CBIPBS, TEXHOJIOIMYECKHUX [TPUEMOB U YaCTUYHO 00OpYI0BaHUS ISl U3TOTOBJICHUS TOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTE€PHAJIOB MUPHOTO BPEMEHHU.

Pasznea 2. IIpousBoacTBo HUTPOI(PUPOB.

2.1. Drepuduxaus CoupTOB a30THOM KHUCIOTON U CMECSAMU Ha €€ OCHOBE - MOJIy4E€HUE
HUPO3GUPOB. MexaHu3sM U KUHETHKa HUTPOBAaHUS CHUPTOB. BiusHue CBOICTB rimuepuHa u
JOPYTUX HU3KOMOJIEKYJISIPHBIX CHUPTOB, COCTaBa U CBOWCTB ATepUMULMPYIOUIUX areHTOB Ha
MPOLIECC HUTPALIUH.

XapakTepHble OCOOEHHOCTM MHOTOCTaJMHHOTO TPOLECCa HUTPALMH  LIEJUTHOJIO3bI
(cMauuBaHMe, KaNWUISpHAsl MPOIMTKA BOJIOKHA HUTPYIOIIUM areHTOM, COOCTBEHHO peaKlUs
srepuukanuy, aud@y3rnoHHOE BBIPAaBHUBAHUWE KOHLEHTpAaLUMH OSTOro areHrta B o00beMe
BOJIOKHa). OCHOBHBIE CBOWCTBA LI€JUTIOJIO3bI, BIUSIOLIME HA MPOLIECC dTEPUPUKALIUU: TPUPOIA U
¢uznueckas ¢popma CbIpbsi, BEIUUYUHA YIEJIbHON MOBEPXHOCTU, CTPYKTYPHAsI HEOJAHOPOIHOCTH
(cooTHOUIEHHE aMOPQHBIX U KPUCTALIMYECKUX YYaCTKOB), JOCTYINHOCTb M pPEaKIHMOHHAas
CIOCOOHOCTh TUIPOKCUIIBHBIX TPYMIH, coAepKaHue THAPO(POOHBIX MPUMECEH, BIAKHOCTb U
npyrue). BoO3MOXHOCTH HCIIOJIB30BAHMSI HOBBIX BHJAOB M (OPM LEIUIIOJIO3HOIO  ChIPbSL.
PenentypHo-TexHOIOrH4YEeCKHE (DAKTOPHI, BIMSIOIIME HA IMpolecc dTepudUKalMK LEIIOI03bI:
COCTaB HUTpYIOIIEH cMecu U OTpabOTaHHOM KHUCJIOTBHI, MOJIyJb, TEMIleparypa MU Bpems
HUTpauud. BO3MOKHOCTb NOBBIIEHUS AKTHMBHOCTHM HUTPYIOLUIUX CMECEH: MHCIOJIb30BaHHE
H3PO4, anruapuoB KMCIOT U JIPYIMX PEAreHTOB, a TaKKe pPacTBOPUTENECH NHpU HUTpALUU
cnupToB. KUCIOTHBI TUIPONIU3, OKUCICHUE U JApPyrue MoOOYHBIE MPOLECCHl MPU HUTPALUU
cnuptoB. OTaeneHue HUTPOIUPOB OT OTPAOOTAHHBIX KHUCIOT. Pexymepanusi u pereHepanus
O0TpabOTaHHBIX KUCIIOT.

2.2. Ynanenue u3 HUTPOIOUPOB OCTATKOB KHCJIOT, MOOOYHBIX BEIIECTB M HECTOMKHUX
npumMmece. PerynupoBanue creneHu noJMmepusaluu, Ba3koct, pacteopumoctu HI Ha ctaguu
crabunuzanuu. Crabuwnmzanuss B KUCIOW M ILEJOYHOM cpenax, BIMSHHUE pPELEnTypHO-
TEXHOJIOTHYEeCKHX (pakTOopoB. MexaHM3M M MNPAKTUUYECKOE MCIOIb30BAHUE KUCIOTHOTO U
menounoro ruaposmsa. Mamensuenue HI. Omxum HIL ot BozbI.

2.3. Texnonoruyeckasi cxema HENPEPbIBHOTO CHOCO0a MPOU3BOJICTBA HUTPOIIEILIIOJIO3BI.
[ToaroToBka LEIION03bI U CIIOCOOBI €€ 103UPOBaHUs B HUTpATOp. [IpUroToBaeHne KUCIOTHBIX
cMmeceil u ux cocrasbl 11 nonydenus HI pasmuunbix BunoB. Kuciotoob60poT B Mpou3BOICTBE
HII. Pacuer coctaBa paboueit HuUTpocMecH W OTpaboTaHHOW KucHOThl. [IpeaBaputenbHas
crabmmuzanus  HII. WM3menpuenme HI[ m oxonuarenpHas ee craOuinmsarnus. TexXHUKa
0e30macHOCTH, OXpaHa TpyAa U OKpyxaromed cpenbl npu mpomsBoacTBe HII. OcoGennocTtn
M3TOTOBJICHUS! JIAKOBOIO KOJUIOKCWIMHA. TexHuueckue xapakrtepuctuku HI[ m oOmactu ux
IIPUMEHEHHs. TEeXHOJIOTMYECKHE cXeMbl HemnpepriBHOro mnpownssojactsa HI'Ll m ero ananoros
(cemapalmoHHbIH, OeccenapaluOHHbINA U UHKEKTOPHBIH).

[ToaroroBka ciuptoB. [lomyuenue pabounx HUTpocMmecen. Pennpkynsauus oTpaboTaHHOM
kucnotsl. Cenapauust HUTpo3(pUpoB OT 0TpabOTaHHBIX KUCIOT. CTabunu3anus HUTPOIPUPHBIX
wiactudukaropoB. Pemnienune sKkoJIorHYecKuX mNpoOsieM OpU IPOU3BOJACTBE HUTPOIPUPHBIX
iactudukaropoB. TexHrKa 0€30MaCHOCTH U OXpaHa Tpy/aa.

Pazgen 3. IlpousBoacTBo mnuUpoOoKCWIHHOBBIX mopoxoB (IIIT). BomoorTxkum,
00€e3BOKMBaHNE MUPOKCUIMHOB. DU3UKO-XUMHUUYECKHUE 0COOCHHOCTH Ipolecca 00€3BOKUBAHNUSA,
BIUMSIHUE HA HEro pazJinyHbIX (akTopoB. KOHCTPYKTHUBHO-TEXHOJIOTMYECKHE OCOOEHHOCTH
IIPOLIECCOB BOJIOOTKUMA U 00€3BOKMBAHUS.

Ocob6ennoctun mpouecca ttactupukanmun HI[ mpu wmsroronenun III1. Brusaue
pasnuuHbIX ¢akTopoB Ha kadecTBO IIII m pacxox pactBopurens. AnnaparypHoe odopmiieHHe
nporecca. Ocobennoctu peojornyeckux cBorcts I[1I1.

[IpuHnunuaneHoe ycTpoicTBO (popmyrouux anmapaToB. [IpuHnMNUambHOE YCTPOICTBO
pe3aTenbHbIX amnmnaparoB. DU3MKO-XMMUYECKHE IPOLIECChl, MPOTEKAIolUue MpU yJAJICHUU
pactBopuTeneil.  AmmaparypHoe — odopmiienue  (Gazpl.  Pexymepamusi  JIETKOJIETYYHX
wiactudukatopos. TexHonoruueckue cxemsl npoussoacTaa I1I1.
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Paznean 4. IlpousBoacTBo 6anaucTuTHbIX mopoxos (BII).

4.1. IlpuHnMNHUaIbHOE YCTPOMCTBO  103aTOpoB, ruapododuszaropoB. Dusuko-
XMUMHUYECKHUE MPOLECChl, MPOTEKAIOUME MPU CMEIIEHUHM KOMIIOHEHTOB Oa/NIMCTUTHBIX Macc
(BM). Ponb BogHOM cpenpl. OcHOBHBIE (haKTOpBI, onpenenstomue kauectBo bM. Ocobennoctu
CMauMBaHMs, KaNMWUILIPHON NponuTKH, copOuuu. IIpmHIMNMaibHOE YCTPOICTBO armaparoB
($ha3pl cMeTIeHHS.

4.2. lonynenpepbiBHAs U HEMPEPBIBHBIE cXeMbl U3roToBieHUs: bM. Otxum BM ot BObI.
[IpuHIMIHaTBbHOE YCTPOMCTBO LHEHTPUDYT U OT)KUMHBIX IPECCOB JJIS OTKUMA. AHAIU3 IpodiieM
0€30macHOCTH W dKoJjioruu npu noixydeHun BM. O6opoTtHOoe BomocHaOkeHHe. bruoxumudeckas
OUYHCTKA CTOYHBIX BO/I.

4.3. Ocobennoctu peosiorudeckux cBoiicts bM. BanbueBanne bM. ®uznko-xumudeckue
mpoueccel Npu  BanbpleBaHuu. IIpuHnMNuanbHOE yCcTpocTBO Banbl-ammapaTtoB. Cyika
nosnypadpukara. DPuU3NKO-XUMHUYECKHE OCOOEHHOCTH M amnmaparypHoe odopmiieHue ¢asbl
cymku. TabnetupoBanue mnonydadpukara. HasnaueHue omnepanuu W TPUHIUIHAIHHOE
YCTpOWCTBO  Tabierupyoomero mpecca. IlpeccoBanme momydabpukara. Ilorstue o
K03 (uIMeHTaX BBITSDKKH, TEXHOJOTMYHOCTH, OO0XaTus. AyTOre3MoHHass IpPOYHOCTh H
3aBUCHUMOCTD €€ OT Pa3IMYHbIX (akTopoB. [IpuHIIMNIHANBHOE YCTPONUCTBO (POPMYIOLIUX IPECCOB.
Bunel notokoB B akcTpyzaepe. Perienne BonmpocoB 0e30macHOCTH HpU IpeccoBaHUM. Bunapl u
npuurHbl Opaka npu npeccoBanuu. ®asza pesku. [IpuHIMNMAIBEHOE YCTPOMCTBO pe3aTesIbHBIX
yCcTpoiicTB. 3aBepmaromue omnepanud. JledexrockonupoBanue. Mexanuueckas o0paboOTKa,
OpoHupoBaHue. TEXHOJIOIrMUYECKHE CXEMbI IIepepabOTKU.

Paznen 5. Croparomme rujib3bl

Croparoiue THIB3bl - KaK OSHEPreTHYecKd aKTHUBHbIE MOJIMMEpPHbIE MaTepHallbl CO
crenupuueckuMu cBorictBaMu. [IpuHnunuanbHas cxeMa ux Mpou3BOACTBA.

Paspnen 6. KonBepcoHHBIE NPOU3BOACTBA

OcoOeHHOCTH PEOJOTMYEeCKUX U TEXHOJIOTHYECKUX CBOWCTB a’p030JIb00pa3yIONINX
noxxkaporymamux komnozuuui (AIIK). I[Tpon3BoacTBo a3p0o30s1b00pa3yromKX MOKAPOTYILIALTUX
komnosuuuit  (AIIK). IIpousBonctBo KMII. ®usnko-xumMuueckue OCHOBBI IIpolecca,
UCIIOJIb30BaHUE  O0OpYyIOBaHUS  MOPOXOBBIX  3aBOA0OB.  [IpoM3BOJICTBO  HUTPOJIAKOB,
HuTposimHOJeyMa. Crernuduyueckre TpedboBaHUS K KOMIIOHEHTaM, OJIOK-CXeMa MPOU3BOJICTBA.

4. O0bEM YueOHOH TUCHUIJIMHBI

7 béM TUCHHUILINHBI
Bup yae6HOM paboTh O0béM qucummI

3E Axan. 4. | Actp. u.

OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 11 396 297
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 5,33 192 144
B TOM 4ucJje B GopMe NPaKTH4YeCKOil MOAT0TOBKH 3,11 112 84
Jlexuu 1,78 64 48
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH 0,33 12 9
Jlaboparopusie pabots! (JIP) 3,11 112 84
B TOM uucIe B popme NpaKTUUECKOH MOATOTOBKH 2,78 100 75
CamocrosiTesibHasi paboTa 4,67 168 126
KoHTakTHas camocrosiTenbHas paboTa 467 - -
CaMOCTOSTEIbHOE U3YUEHHUE PA3AETIOB AUCHHUIIIMHbI ’ 168 126
B TOM uucJe B popMe NPaKTUUECKOU MOATOTOBKH 1 36 27
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEKYTOUHAsI ATTECTAIIMS 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7
Buja koHTpOJISi: JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"TexHOJIOTHSI CMeCEBBIX YHEPTrOHACHIIIEHHBIX MATEPHAJIOB"
(51.0.28.06)

1. Heap AUCHUIUIMHBI — O3HAKOMJIEHHE OOydYalolUXcs € OOLIMMHU NPUHLIUIIAMU
CO3/IaHUS W COBPEMEHHBIMH TPEOOBAaHUSIMH K CMECEBBIM SHEPTrOHACHIIIICHHBIM MaTepHaliaM,
WCIIOJIb3YEMBIX B PEKUME JICTOHAIIUU - CMECEBBIM B3PHIBYATHIM BEIIECTBAM, UX KOMIIOHEHTHOM
0a30H, COCTAaBOM, TEXHOJOTHSIMHU TOJYYCHUS, (PU3UKO-XUMUYECKUMH U  B3PHIBUATHIMU
CBOMCTBaMH, B IPUOOPETEHUH CIIEUAINCTaMU 3HAHUM, YMEHUH, BIaJleHud U B (OPMUPOBAHUN
KOMIIETEHIIMI B 00JaCTH CO3JaHUs U TIEPEPAOOTKH CMECEBBIX YHEPTOHACKHIIIICHHBIX MAaTEPHAJIOB,
WX KOMIIOHEHTHOM 0a3bl, COCTaBOM, PalMOHAJIHHBIMH TEXHOJOTHUSMH TIONy4eHUs, (PU3HKO-
XUMUYECKUMH PEOJIOTUYECKUMH W MEXaHWYECKHMH CBOMCTBAMH, a TAKXKE C MPUHIMIIAMH UX
WCIIOJIb30BaHMS B BOCHHBIX U MUPHBIX IEJISIX.

2. B pe3ysabTare u3y4eHHs] AMCUUIIMHBI 00y4AKOIIHUIACH 10JIKEH:

Obnadams CleyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

IICK-2.1 (IICK-2.1.1, TICK-2.1.2, IICK-2.1.4, TICK-2.1.7), IICK-2.2 (IICK-2.2.3,
[1CK-2.2.4), IICK-2.3 (IICK-2.3.1, T1CK-2.3.2, TICK-2.3.3, T[ICK-2.3.4, [ICK-2.3.5, [ICK-2.3.6,
[1CK-2.3.9, TICK-2.3.10, IICK-2.3.11).

3namy:

—  TEOPETHYECKHUE OCHOBBI OCTPOCHHS COCTABOB YHEPrOEMKHX CMECEBBIX MAaTEPUAJIOB;

— TPUHIMUIBI TOA0Opa KOMIIOHEHTOB M  3aBUCMMOCTh BaXKHEWMIIIUX CBOWMCTB
SHEPTOEMKHUX CMECEBBIX MAaTE€PUAIOB OT MPUPOJIBI M COOTHOIICHUSI KOMIIOHEHTOB, TIJIOTHOCTH U
CTPYKTYPBI 3apsiia, OT BHEITHUX YCIOBUH;

—  TEXHOJIOTHMH TPOU3BOJACTBA, CHAPSDIKEHUS M TMPUMEHEHUS, (PUBUKO-XUMUYECKUE H
B3pBIBYATHIE CBOWCTBA IMPUMEHSAEMBIX OSHEPrOEMKHX CMECEBBIX MAaTEpPHAIOB, IYTH UX
COBEPIICHCTBOBAHMUS;

— COCTaB M BAXHEHIIME CBOMCTBA CMECEBBIX HHEPrOHACHIIIEHHBIX MaTepUaIoB
Han0oJIee YaCTO MPUMEHSIEMBIX B MIPOMBIIIJICHHBIX, BOGHHBIX U TEXHHYECKUX IEIIAX;

—  CHCTEMBI KJIacCU(PHUKAIIUK MPOU3BOIUMBIX MPOMBIIIJIEHHOCTHIO CMECEBBIX B3phIBUA-
TBIX BEIIECTB;

Ymemy:

—  aHaIM3UpOBaTh MH(POpPMAIMIO 00 PHEPTrOEMKHUX CMECEBBIX MaTepuajax, ONpeaeisiTh
MX 00JIaCTh MPUMEHEHUS B 3aBUCUMOCTH OT COCTaBa, a TaKKe MpeajiaraTh PerenTypbl COCTaBOB
JUTsl OTIpeIeIEHHOM 00JIaCTH TPUMEHEHHS;

—  TPOTHO3HMPOBATH IMYTH COBEPIIECHCTBOBAHMS YHEPTOEMKHX CMECEBBIX MATEPUATIOB B
miaHe 3(pGEeKTUBHOCTH, YKOHOMHUYHOCTA U O€30MaCHOCTH MO KOMIIOHEHTHOW 0a3e, COCTaBy,
CTPYKTYpE, TEXHOJIOTHSAM TOJTyICHUS, CHAPSKEHUS, TPUMEHEHUS,

Braoemw:

— HaBBIKAMHU pacueTa BOXXHEHIIMX B3PHIBUATHIX XAPAKTEPUCTHUK W 3HAHUEM METOJIOB
OKCIIEPUMEHTAJILHOTO  OMPENETICHUs  XapaKTepUCTUK  CMECEBBIX  DHEPrOHACHIIIEHHBIX
MaTepuasoB, BXOIIUX B TEXHUYECKUE TPEOOBAHUS HAa TOTOBYIO ITPOAYKIIHIO;

— coBpeMeHHOW wuH(poOpMaIMell MO KOMIIOHEHTaM, pelenTypaM, TEXHOJOTHSIM
MOJTYyYCHUS U 00JIacTsIM TPUMEHEHHUSI CMECEBBIX SHEPTOHACKHIIIICHHBIX MaTepraioB B Poccun u 3a
pyoexomM;

— HaBBIKAMHU W3y4eHHs, 0000meHHWs W a”aim3a WHPOPMAIMH 10 BOIIPOCAM,
CBSI3aHHBIM C COBEPIICHCTBOBAHMEM TEXHOJIOTHMH TOJYYCHUS M TPUMEHEHUS CMECEBBIX
SHEPrOEMKHUX MaTEpPUAIIOB.
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3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpen 1. IloaroroBka MCXOAHBIX KOMIIOHEHTOB, Ipecc-GpopMBbl, TEXHOJIOIHYECKOMI
OCHACTKH M Kopnyca asurareJs. [losyyenne ToniuBHOi Macchl

1.1 Benenue. IIpenmer u conepkanue Kypca. [IpuHOMNBI CO3AaHUS M KOMIIOHOBKH
HanoJIHeHHBIX kKomno3unuil. Kitaccupukanns XMMUYECKHX PAKETHBIX TOILIMB U MIOPOXOB U €€
B3aUMOCBSI3b CO cHocobamMu mpou3BoJACTBA. (OCHOBHBIE TpeOOBaHMS, NPEIbIBISIEMbIE
panMoHAIBFHOMY CIIOCOOY MTPOM3BOJICTBA TBEPBIX PAKETHBIX TOIUIUB. Crien(pUIecKrue OTINIUS
OT MPOU3BOJICTBA APYIUX MOTUMEPHBIX KOMIIO3UIIMOHHBIX MaTepUaIOB.

CMmeceBble TBep/Able TOIJIMBAa— BBICOKOHAIOJHEHHBIE HSHEPreTUYECKH AaKTUBHBIE
MOJIMMEpPHbIE cUCTeMBbl. TumoBble cocTaBbl. Ha3HaueHWe KOMIIOHEHTOB, WX pOJb B
(GbopMHUpPOBAaHUM HATIOJHEHHBIX KOMIIO3ULUN C 3aJaHHBIM KOMILJIEKCOM CBOMCTB. CocTosiHME U
MEPCIEKTUBBI Pa3pabOTOK U Mpou3BoJCcTBa B Poccun u 3a pyoe:xxom. OCHOBHBIE IPEUMYILECTBA
1 HEJIOCTaTKU [0 CPABHEHUIO C MOpOXaMu OaJITMCTUTHOTO Tuna. [IpuHiunuaibaeie 6J0K-CXeMbl
IIPOU3BOJICTBA KOMITO3ULMH.

1.2. TloaroroBka NOpOUIKOOOPa3HBIX KOMIIOHEHTOB.

[Tonyuenue u moaroroBka okuciauteneil. OcHOBHbIE BHUAbI okucauteneil. OCHOBHbIE
TpeOoBanug K  okuciaurensM.  ChoenuanbHble  TpeOOBaHMS K OKHCIUTENSIM IO
IPaHyJOMETPUYECKOMY COCTaBy, (popMe dYacTULl M XapaKTepy IOBEPXHOCTH, BIIAKHOCTH.
Hudpdy3uss  BHYTPUKPUCTANIMYECKOM  BJIark M3  KPUCTAUIOB  Pa3jMYHOrO  pasMepa.
['MrpoCcKONMYHOCTh, CJIEKHUBAEMOCTb, CKOPOCTb BJIArOMNOIJIOIIEHHUS YacTHUI]  Pa3IMYHOU
JMCTIEPCHOCTH. DONeKTpu3yeMoCTb U BOCIUIAMEHSIEMOCTh  BO3AYILHBIX  B3BECEH.
TexHonornueckne cxembl IPOU3BOJICTBA NepxyiopaTa aMMoHMs. VHXKeHepHble METO/Ibl pacyera
ONTUMAJILHOTO I'paHyJoMeTpuyeckoro coctaBa. Pabouas cmech nopomkos (PCII). biaok cxemsl
npurotosieHusi PCII u ux cosepuienctBoBanre. OCHOBHBIE amnmapaThl U UX XapaKTEPUCTHUKU.
Hpobnenue, cyiika, U3MenbueHue, PpakliMOHUPOBaHue, cMelieHne ¢paxiuil, xpanenue PCIL.
[Tyru noBeiieHus: Bocnpounsoaumoctu xapakrepuctuk PCII. Tpancnoptuposka PCII.

1.3. IToaroToBKa MOIMMEPHBIX CBA3YIOIIHUX U TOPIOYUX BEILIECTB.

OcHoBHbIE TpeOOBaHMS K roprounM-cBszyroluM kak komnoHeHtam CPTT. Cmemnienue
Kaydyyka ¢ IjacTupuKaTopamu, BakyymupoBaHue. Ha3HaueHnue omepanuu 1 OCHOBHbIE (ha3bl.
[IpeumyiecTBa MpenBapUTEIbHOTO U3rOTOBIECHUS NacThl. [lepuoanyeckuil cnocod nmoAroToBKU
CBSI3YIOLIETO C MCMOJIb30BAaHUEM IJIAHETAPHBIX CMECUTENIEH.

1.4. IToarotoBka npecc-hopMbl TEXHOJOTUUECKOW OCHACTKH U KOPITyCa IBUTATEIIS.

OCHOBHBIE THUIIBI TEXHOJIOIMYECKONW OCHACTKU. THUIOBBIE pEeLEnTypbl aHTHAJr€3UOHHBIX
MOKPBITUH U CIOCOOBI MX HAHECEHHs] Ha IOBEPXHOCTh MpecCPOpMBbl U TEXHOJOTHYECKOM
ocHactku. Haznauenue 3ammurnHo-kpersiaero ciosi (3KC). Tumossie coctaBel. Hanecenne 3KC
Ha BHYTPEHHIOIO TOBEPXHOCTh KOpIyca aABurareis. KoHTposp kauecTBa MOKPHITHS.

Pasznea 2. IlosryyeHue TONJIMBHON MacChl

2.1. IosydeHne HU3KOBSI3KUX TOTUIMBHBIX MAcC JIJIsl TIEPEPadOTKH METOJIOM CBOOOTHOTO
muThs. HazHaueHnue onepanuu U OCHOBHbIE (PU3UKO-XUMUYECKUE MPOLIECCHI, TPOTEKAIOUINE MTPU
CMEIIEHUH KOMIIOHEHTOB. OneHka KauecTBa cMmemleHus. CXeMbl M NPUHIUN JAEUCTBUSA
IUTAaHETapHBIX CMECUTENEH, JBYXBAJbHBIX CMecuTellell ¢ Z- 00pa3HbIMM MeLIaJKaMH THIA
Bepuep-Ildneiinepep, oO6bemMHBIX OapabaHHBIX cMecutTenel rpauTaroHHoro tuma (C-5).
Mexanu3m cMmenieHusi B 6apabanHoM cMmecutene. TexHoJornyeckass cxema MoJlydeHus Macchbl U
ee epepaboTKA METOJIOM CBOOOHOTO JIUTHS.

2.2. HemnpepbIBHbIE CXE€MbI MOJYYEHUs TOIUIMBHBIX Macc. OCOOEHHOCTH MepepadoTKU
TOIUIMBHBIX Macc METOJIOM JHThs noA aaBieHueM Ha ycraHoBke CH/I-500. Xapakrepuctuku u
Ha3HAYeHUE NPEIBAPUTEILHOT0O M BaKyyMHOTo cMmecuTeneld. JIoOCTOMHCTBA M HEIOCTAaTKH
JAHHOTO croco0a cMelleHusl. BapuaHThl 3aloHEHUs W3JIOKHUIBI B METOJE JIMThS MOJ
napieHueM. llpuHuunuanbHas cxeMa IMOJIydeHUs TOIUIMBHOM Macchl € HCIOJIb30BAHUEM
paboyero y3jna IHEBMAaTUYECKOTO CMEcHUTeNsl Tuma «rpyda B Tpyde». JlocTromHCTBa H
HEJOCTaTKU JaHHOro crnocoba cmemieHus. OcoOEHHOCTH HENpPEPhIBHOM CXEMbl MOJIy4eHUs

163



TOIUIMBHBIX MacC MO METOAY «OBbICTPOTO CMEHICHHS» C HCIOJIb30BAaHUEM MPOMEKYTOYHOIO
MHEPTHOTO Hocutens. TpeOoBaHuUs K )KUIKOMY HOCUTEIIO.

Pasznea 3. Texnosioruyeckue npoueccbl GOPMOBAHUSA U OTBEPKICHUS U3IeJTUil

3.1. ®opmMoBaHHEe U3IACITUMA.

Oco0OeHHOCTH PEeOoJIOTUYECKUX CBOWCTB TOIUIMBHBIX KOMIIO3WMLMH. BiusHue npupoist
MOJINMEPHOTO CBSI3YIOLIEr0, MOJIEKYJIIPHOIM Macchl OJUMEPA, COJAEpKaHus MIacTuukaTopa u
HanosiHuTens. Bnusnue IIAB Ha peosiornueckue CBOMCTBA HANOJHEHHBIX KOMITO3UIIUU.
Bnusnue wHamonHutens Ha mnpouecc otrBepxkaeHusa. I[lonstue <«oxuByuecTu». BriusHue
TeMIIepaTypbl U BpEMEHU NEepepadOTKU Ha PEOJIOTUYECKHE CBOMCTBA KOMIO3WIIUMA. BapuaHThbI
3aM0JIHEHUS U3JI0KHUIL TOIJIMBHOW MacCoM.

3.2. OTBepXACHUE U OXJIAKICHUE U3ICTUN.

Haznauenue onepauuu. Xummuueckue U (U3NKO-XUMUYECKHE MPOIECCH] MPOTEKAIOIINE
IIPU OTBEPXKJICHUU BBICOKOHAIOJHEHHBIX KOMIIO3ULUNA. MeToabl KOHTpPOJISI 3aBEpLIEHHOCTU
npouecca oTBepkaeHus. Hasznauenwe u npunuun aedicteus npubopos PKOII u POIL
Maremaruueckoe onucaHue rnpouecca oTBepxkaeHus. OnpeaeneHne KUHETUYECKUX TapaMeTpoB
IpoLecca OTBEPKACHUS C UCIIOJIb30BAaHUEM HEPa3pyLIAIOIIUX METOI0B KOHTPoJI11. OcoOEHHOCTH
oxJnaxxaeHus uzaenuidt. OnTuMu3anus npouecca OXIakKICHHs.

Pasnen 4. 3aBepiiaioniue onepanuu

4.1. KoHTpoJIb Ka4eCcTBa U3ICITHI

PacnipeccoBka u um3Bneuenue uzgenuii u3 mpecc-popmbel. OCOOEHHOCTH MEXaHUYECKOM
oOpaboTku wu3nenuil. OCHOBHBIE METOJbl OpOHHpPOBAaHUS BKJIaAHBIX wu3Aenuid. KoHTpois
KauecTBa u3zenuil. Bo3moxHble BUIbl Opaka M NPUYMHBI UX BO3HUKHOBEHMs. OCHOBHBIE
HEpa3pyllaolie METOAbl KOHTPOJIA KadecTBa W3AeiAuil. Pa3HOBHMIAHOCTH paaMallMOHHOIO
KOHTPOJSl CIUIOUIHOCTH u3Aenuil. Pagumerpuueckuil M peHTreHorpapuueckuili  MeTo[bl
KOHTPOJISl. AKYCTHUECKHI KOHTPOJIb C UCIIOJIb30BAHUEM YJIbTPa3BYKOBBIX METO/IOB.

4.2. DKOJIOTHYeCcKue POOIEMBI PU TPOU3BOACTBE CMECEBBIX MATEPUATIOB.

[IpenenbHO JOMyCTUMbIE KOHIIEHTPAMM TOKCHUYHBIX BEIIECTB B IPOU3BOJCTBEHHBIX
MOMEILEHUAX U CTOYHBIX BoJaxX. CriocoObl OUMCTKU CTOYHBIX BOJl. OCOOEHHOCTH pereHepanuu
KOMITOHEHTOB C 1I€JIbI0 CO3JJaHUs 0€30TX0THONU TEXHOJIOTHH.

4. O0bEM YueOHOH TUCHUIJIMHBI

O0LEM TUCHUILINHBI

Bun yuebnoit paboTsl
3E Axan. 4. | Actp. u.

OO61ast TpyA0€MKOCTh JUCIUTUTHHBI 9 324 243
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 4 144 108
B TOM 4ucJje B (opMe NPaKTHYeCKOil MOATO0TOBKH 1,89 68 51
Jlexuun 1,78 64 48
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucIie B popme NPaKTUYECKOH MOATOTOBKH 0,33 12 9
Jlaboparopusie padots! (JIP) 1,78 64 48
B TOM uucIe B popme NpaKTUUECKON MOATOTOBKH 1,56 56 42
CamocrosiTeJibHast paboTa 4 144 108
KoHTakTHas camocrosiTenbHas padboTa 4 - -
CaMOoCTOSATETbHOE U3YUCHUE PA3/IeTI0B JUCITUTIIINHBI 144 108
B TOM uucJe B popMe NpaKTUUECKOH MOATOTOBKH 1 36 27
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEXYTOUHAsI ATTECTAIMS 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7
Buja koHTpOJISi: JK3aMeH
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"IIpoekTUpOBaHNE U 000PYT0BAHUE MPOU3BOCTB IHEPTOHACHIIIIEHHBIX
maTtepuasioB u uzaenuii" (b1.0.28.07)

1. Heap qMcHUIIMHBI — 3aKI04YaeTcs B GOPMUPOBAHUU Y CTYAEHTOB 3HAHUN OCHOB U
OCOOCHHOCTEHl MPOEKTUPOBAHMSI HPEIIPUSITHHA 1O IPOU3BOJCTBY SHEPrOHACHIIIEHHBIX
Matepuaios (OM), cnenuduueckux TpeOOBaHUM, YUUTHIBAEMBIX ITPH CO3/IaHUU TPOEKTA.

2. B pesyabTaTe H3y4eHHs IMCHHUIIMHBI 00y4alOIMICH 10JI2KEeH:

Obnadams ClenyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

YK-2 (VK-2.3, VK-2.6, YK-2.7, VK-2.10), IIK-4 (IIK-4.1, T1K-4.2, TIK-4.3, T1K-4.4,
[1K-4.8, 11K-4.11, [1K-4.12), IIK-5 (IIK-5.1, [IK-5.4, TIK-5.7, T1K-5.10), IICK-2.3 (IICK-2.3.4,
[1CK-2.3.5).

3name:

— OCHOBHBIE OCOOEHHOCTM TMPOEKTUPOBAHUSA MPEANPUATUH IO IPOU3BOJACTBY
SHEPrOHACHIIIEHHBIX MaTEPUasoB;

—  OCHOBHBIE 3Talbl BHEJPEHUS HAyYHBIX pa3pab0TOK B IPOU3BOICTBO;

— TMPUHLUIBI COCTaBJICHUS TEXHUYECKOTO 3aJaHHs Ha MPOEKTUPOBAHUE OINBITHON WU
MUJIOTHOM YCTAaHOBKH, COCTaB UCXOJIHBIX JAHHBIX JJIs IPOEKTHUPOBAHMUS;

—  NPUHLHUIIBI BBIOOpA CXEMBI IPOU3BOJICTBA;

— METOJbl COCTaBJ€HUS TEIJIOBOIO M  MarepuajlpHOro  OanaHca, pacueTa
MaccOOOMEHHBIX aNmapaToB JUIsl SKCTPAKIUU U MPOLIECCOB CYIIKU;

—  OCHOBHBIE CITIOCOOBI OUUCTKH U 00€3BPEKMUBAHUS CTOUHBIX BOJ, pEr€HEpalMi KUCIOT
U PaCTBOPUTEIIEH.

Ymemns:

— HCHOJb30BaTh IIOJIyYEHHbIE 3HAHUS JUId pELICHUs KOHKPETHBIX 3aJad IpH
[IPOEKTUPOBAHUH NTPOU3BOJICTBA YHEPrOHACHIILIEHHBIX MaTEpUAIOB;

Braoems:

— HaBBIKAMH IO TOJrOTOBKE MCXOJHBIX TaHHBIX Ui MPOEKTUPOBAHUS, COCTABICHUIO
MaTepUaJIBLHOTO U TEIUIOBOTO OajaHca, BBIOOPY TEXHOJIOTMUECKOM CXEMbI Tpou3BoicTBa DM.

3. Kparkoe cogep:xanue JTUCUMIIJIMHBI.

Paspnen 1. IlpoMbInIeHHBIN TEXHOJIOTHYECKUI KOMILJIEKC.

1.1. CocrtaB TEXHOJOTMYECKOIO KOMIUIEKCAa. 3aJayd, pellaeMble TEXHOJIOTOM IIpH
MIPOEKTUPOBAHUM TEXHOJIOIMYECKOI0 Mpoliecca U 000pydOBaHMs. XapakTep MPOU3BOACTBA
MEePUOIUYECKHUM, TMOJIyHENpEephIBHBIA, HenpepbiBHbIA. [MOkocTh mnpousBojacTBa. OOmMe
TpeOOBaHUA K IPOMBIIIJIEHHOMY TEXHOJIOTHYECKOMY KOMIUIEKCY, €r0 pa3MEeLEeHUIO.

1.2. Pa3paboTka AMPEKTHBHOTO TEXHOJOTHYECKOro mporiecca. OCHOBHBIE HCXOJHBIC
JOKYMEHTBl IpH pa3paboTKe JAUPEKTUBHOIO TEXHOJOTWYECKOro Ipoliecca, HX KpaTKoe
colepkaHue. OTanbl pa3pabOTKM TEXHOJOTHYECKOro Ipolecca. THIIOBOE CoJep:KaHue
JUPEKTUBHOTO TEXHOJIOTMYECKOTO IIpoLiecca.

Pa3znesn 2. Ilouck HOBBIX TeXHMYECKHX pelleHHIl NMPU NMPOEKTHPOBAHMU XUMHUKO-
TEXHOJIOTHYECKHX 00bEKTOB.

2.1. ANropuTM NOMCKa HOBBIX TEXHUYECKHUX PELIEHUH IpU pa3paboTKe TEXHOJIOTUYECKUX
cxeM u obopynoBaHus. [lpuHnuns! nekommnosuiuu. OopMUpPOBaHUE KPUTEPHUEB UL OLEHKU
KayecTBa CO3/1aBaéMOM TEXHOJIOTUYECKOH cxemMbl. CHHTE3 TEXHOJIOIMUECKON CUCTEMBI.

2.2. T'eHepanbHbli TUIaH. 3ajaud, pelIaeMble C €ro IMOMOLIbI. ApPXUTEKTYpPHO-
[IPOCTPAHCTBEHHAsT ~ OpraHu3alus  mOpoektupyemoro  npennpustvs. OCHOBHbBIE — THUIIbI
IIPOU3BO/ICTBEHHBIX 3AaHUMH.

Paszgea 3. O0opynoBanue 1JiM MOJy4eHUsSI HUTPO3(HPOB.

3.1 O6uue TpeboBaHuUs K 000pYJOBAHUIO U anmnaparaM. Anmnapatsl Jjs IepeMelInBaHus
xuakocted. Cmecurtenu kuciaoT. HuTpanuoHHble amnmapaTbl A HPOU3BOACTBA KUIKUX
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HUTPOAPUPOB. Kpatkue TEXHUYECKUE XapaKTEepPUCTUKH HUTPATOPOB paszHoi
MIPOU3BOIUTEIBHOCTH.

3.2 Anmapatrbel A MOATOTOBKH IIEJUIIOJIO3bI M €€ HUTpaluu. Amnmapartsl A pe3Ku
pYJOHHONH OyMard W pa3pbIXJIEHHUS BOJIOKHUCTOW LIEJUIIONIO3bl. AmmapaThl A OTAEICHUS
OTpabOTaHHBIX KHUCIOT U MPOMBIBHBIX BOJ OT BOJIOKHUCTBIX U JKUJIKUX HMPOIyKTOB. Kpyrosoit
anmapat HYOK. Cenaparopsl. Llentpudyru.

3.3 Anmapatel Juis cTa0WiIM3allid W U3MEIbYEHUS HUTPOLEIUII0NI03bl. TpyOuaTsiit
aBTOKJIAB JJIsl INpeABapUTENbHON CTAOMIM3alUUU HUTPOLEIUIIONIO03bl. Y CTPOHCTBO TpyO4aToro
ABTOKJIABA U €0 y3J0B. Y CTPOMCTBO anmaparoB [ U3MEIbYECHHUS HUTPOLICIUTIOIO3bI, PUHIIUIT
nercteus. Henocrarku, npeumyiectsa. TexHnueckue xapakrepucTuku. Konndeckas MelbHALIA
PK-01. IuckoBas menpanna Ky3sMuna.

Pa3nen 4. OGopynoBanue 111 MOJIyYeHHs TOPOXOB.

Annapatel Ul TOJY4YE€HUsS MOPOXOB OammuctutHoro tuma. OO6opyaoBaHue Jyis
MOJIyUYEHUSI MUPOKCUIMHOBBIX MOPOXOB. OOOpynoBaHHE [UIsl NMPUTOTOBJIEHUS U INEPepadOTKH
TOIUIMBHBIX MAacC CMECEBOro Tuma. Anmaparel THHa '"mbgHas Oouka". JIByxkKackaJHbIe
CMECHUTENN HENPEPHIBHOTO AEHCTBUSL

4. O0bEM YueOHOH TUCHUIJIMHBI

o O0BEM TUCHUIIINHEI
Bun yuebnoit paboTsl Auen

3E Axan. 4. | Actp. u.

OO611ast TpPYA0EMKOCTh AUCHUTIINHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKHU 0,22 8 6
Jlexuun 0,67 24 18
[Tpaxtueckue 3anstus (113) 0,66 24 18
B TOM 4ucJie B (popme NpaKTUYECKOM MOATOTOBKH 0,22 8 6

Jlaboparopubie padoTs! (JIP) _ — _

B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKU — — —

CamocrosiTeJibHAs padoTa 1,67 60 45

KoHTakTHas camocrosiTenbHas padboTa - -

1,67
CaMOCTOSATEIbHOE H3YUEHHUE PA3/AETIOB AUCHHUIIIIMHbI 60 45
B TOM uucJe B popMe NpaKTUUECKOH MOATOTOBKH 0,5 18 13,5
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEXYTOUYHAsI ATTECTALIMS 1 0,4 0,3
[ToaroToBka K 3K3aMeHY 35,6 26,7
Buja koHTpoOJISi: JK3aMeH
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5.2 IucuunMHbI 4acTH, (POPMHUPYEMOI YYACTHUKAMHU 00Pa30BaTe/IbHbIX OTHOLICHUH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
"Texnnuyeckasi TEPMOJIMHAMMKA U TeIIOTeXHUKA"
(b1.B.01)

1. Heas aucuuniuHbl — chopMupoBaTh y 00ydaronuxcss ypoBeHb MPOo(ecCHOHAILHON
KOMIIETEHTHOCTH, TO3BOJISTIONIMIA ~ OyAyIIMM HWH)XCHEPAM-TEXHOJIOTaM C  YBEPEHHOCTBHIO
NPUMEHATh (PyHIIaMEHTaIbHBIE OCHOBBI TEXHHYECKOW TEPMOJWHAMHKH W TPAMOTHO BBHIOMPAThH
paMOHATIBHBIA PEXHUM SKCIUTyaTallil 000PYIOBaHMS XMMHUYECKUX MPOU3BOJICTB MPH PEIICHUU
ONpENECIEHHON TEXHUYECKOM 3a/1auH.

2. B pe3yabTaTe H3y4eHUsi AMCHUILIMHBI 00YYAKOMIMIiCS TOJIKEH:

OOnamath CHeAyOMHUMHA NPO(YECCHOHANBHBIMA ~KOMIECTCHIMSMH H HWHIUKATOpaMU WX
TOCTHKEHUS:
MK-4 — TIK-4.11, TIK-4.15.
IK-5 - TIK-5.5, [1K-5.8, TIK-5.9.

3names:

— HAYYHYI0 TEOPETHYECKyl0 0a3y TEIUIOTEXHHKH, OCHOBHBIC TIOCTYJIAThl U
(byHaMEHTaIbHBIE 3aKOHBI TPUKJIIAJHON TEPMOTNHAMHKH.

Ymemo:

— TIPOBOJUTH Ka4eCTBEHHBIN yIITyOEHHBIN aHan3 pexnMa paboThI
TEIUIOTEXHUUYECKOT0 000pyI0BaHuUs Ha NpeaMeT Haubosee 3pPpeKTUBHOTO SHEPronoTpeOIeHus;

— OIICHUTH BEIIMYHHY SHEPro3aTpaT KOHKPETHOTO WHXEHEPHOTO 000PYHAOBaHUS, UCXOIS
U3 TEOPETHYECKOW MOJENH, Ha TPEAMET JOCTOBEPHOCTH M BO3MOXKHOCTH TPAKTHYECKOU
peayin3aiui.

Braoemy:

— KOMIUIEKCHOW METOJMKOW OLEHKA CTENeHH COBEPUICHCTBA  JHEPrO-XMMHKO-
TEXHOJIOTUYECKON CHCTEMBI C TOUKH 3PEHUS YHEPTOTEXHOJIOTHHU, SKOJIOTHU ¥ SKOHOMHUKH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Pasnen 1. Beeaenne. OcHOBHbIE mOCTYJaThl U (yHAAMEHTAJbHbIE 3aKOHbI
PaBHOBECHOI TepMOIMHAMMKHU. Bb100p 3TA/IOHHBIX TpOLIECcCOB NMPeo0pa3oBaHUs IHEPITUHU U
BellecTBa

TepmoauHamuueckue  mapameTpbl, GYHKUMM ¥ (QYHKIMOHAJIBl  PaBHOBECHOM
MaKpOCHCTEMbI. YCJIOBHE XUMHUYECKOTO PAaBHOBECHS MHOro(pasHOM M MHOTOKOMIIOHEHTHOM
cucrembl. O0beuHeHHoe BeipaxeHnue | u Il Hayan kinaccuyeckoil paBHOBECHOM TepMOIUHAMUKU
B 1uddepeHInaIbHOM W HWHTETPaJbHOM BHJE, OCOOCHHOCTH pealv3allid B 3aMKHYTHIX
npoueccax npeoOpa3oBaHMsl SHEPIrUU M BellecTBa. Pacuer m aHalu3 OCHOBHBIX PaBHOBECHBIX
IIPOLIECCOB CXKATHA ra3oB B KoMIpeccope. Pacuer MUHMMAaNbHBIX 3aTpaT 3HEPIrUU B Ipolieccax
pasfenieHus, OXJIaXJEeHUsS M OXKIKeHus ra3zoB. [lomutpomnHblii mpouecc, kak 0000maronui
MpoIIecC CKAaTHs (PACITUPEHUS) Ta30B, MAPOB U MAPOTra30BhIX CMECEH.

Pasnen 2. AHAJIMTHYECKHI anmapar HEPaBHOBECHBIX NPOLECCOB Npeodpa3oBaHus
3Hepruu W BemiecTBa. KosmuyecTBeHHasi OLeHKa JMCCHNATHBHONW (QYHKUUM KaKk Mepbl
HeoOpaTUMOCTH INpolecca, MPOTEKAIIIero ¢ KOHEYHOH CKOpPOCTBbIO. JKcepreTuyeckui
MeTO/] AaHAJIN3a CTelleHU COBEPIIEHCTBA IHEPro-XUMHUKO-TEXHOJIOTNYeCKOH CHCTEeMbI

Teopuss JOKaJIBHOTO pPAaBHOBECHS ONUCAaHUS HeEOOpaTUMbIX mpoueccoB. Cucrema
nuddepeHnranbHbIX OalaHCOBBIX YPaBHEHHMM Macchl, SHEPIMM, SHTPOINUU M KHUHETUYECKHX
COOTHOILIEHUHN NJIsi OTKPBITOM MaKpOCHCTEMBbl. AHAJIUTUYECKOE M YHUCICHHOE PELICHHE 3TUX
YpaBHEHUM /711 ONIPEJCIICHUS BEIMYMHBI JOKAJIIbHON U MHTErpaJIbHOM JUCCUIIALIMK SHEPTUU MIPU
TEYEHUM BSI3KUX Cpel, TepMOoau((Py3nOHHBIX MPOLECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMaX.
DKceprusi CTallMOHAPHOTO MOTOKA BEIIECTBA.
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Paspnen 3. TepmoamHamMu4yecKkMid pacyeT M aHAJIM3 HEPAaBHOBECHBIX MPOLECCOB
cKaTusl (pacuiMpeHusi) ra3oB, NapoB M Mapo-ra3oBbIX CHCTeM. JKcepreTudeckuii MeTon
OlleHKH CTelleHM COBeplIeHCTBa Ipolecca: onpeaejleHHe BeJIHYMHbI IKCEPreTH4ecKoro
KII/{ pexuma padoTbl YCTAHOBKH M IOMCK IyTeil €ro NMOBbIIMIEHHUS 32 CYET BHYTPEHHMX
JHEPropecypcoB

Pacuer QaxTuueckux 3arpaT 3HEPruM B IpoIlleccax KOMIPEMHpPOBaHHS Ta3oB (IapoB) Ha
OCHOBE MHTErpaJIbHbIX OalaHCOBBIX YpPaBHEHUH Macchl, IOJHOW DJHEPrUM, HHTPOIIUH,
KMHETUYECKOM M TMOTEHIHATbHOM BSHepruu, skceprur. KojmdecTBeHHas OIEHKA BEIMYMHBI
JUCCUMALIMM B OXJAXJaeMOHM U HEOXJIAXJAAeMOH CTYNEHH KOMIIPECCOPHON YCTaHOBKH.
DHEpPro’KOHOMUYECKOEe 000CHOBAHUE 1€1€CO00Pa3HOCTH MHOTOCTYIIEHUATOIO PeXUMa pabOThI
koMIipeccopa. CpaBHUTENbHBIN aHaIU3 CHOCOO0OB OXJIAXKIEHHs ra3oB (IapoB) B JETaHIEPHBIX
YCTAaHOBKAaX M JIPOCCEIbHBIX YCTpoWcTBax. Pacuer BenWYMHBI H30TEpPMHUUYECKOro 3PdexTa
npoccenupoBanus [xoynsa-ToMicona Ha mpuMepe MOJIENH HEUEaIbHOTO Ta3a.

Pa3nen 4. TepmoanHaMuyeckne OCHOBBI dHepropecypcocoepesxeHusi B XMMHYeCKOM
TeXHOJIOTMH. JHeprocéeperaiye cucTeMbl B XHMHYECKHX NPOU3BO/JCTBAX NPeBpallleHN sl
JHEPrMd W  BellecTBAa. AHAJM3  CONPSKEHHOW  CHUCTeMbl,  YTHJIM3HPYIOLIel
HHM3KONMOTEeHUMA/IbHbIE TeIJIOBble pecypcbl, HAa NpUMepe XOJOJAMJIbHBIX MAIIMH H
TeNJIOBbIX HACOCOB

MeTo/1bl OLIEHKH 3HEPropecypcoB Ha OCHOBE MOHATHS dKkcepruu. CHUHTE3 TEXHOJOTMH U
SHEPreTUYeCKUX CHCTEM KaK OCHOBHOM NPHUHLHUII »HeprocOepexeHuss (Ha mpumepe
MIPOM3BOJICTBA aMMHaka U cjlaboi a30THOW KUCIOThI). OCHOBHbBIE IPOMBIIUIEHHBIE CXEMbI
MOJIy4EHUs X0J10/1a ¥ TpaHchopManuu tersa. CpaBHUTEIbHBINA TEXHUKO-DKOHOMUYECKHUI aHaIu3
napokoMipeccHoHHBIX (IIKXM) 1 Tennoncnoap3yromux X0I0JUIbHbIX MaII1H.

4. O0bém yuyeOHOM THCHMIINHBI.

B yue6HOi paGoTI O0béM TMCUMIINHBI
3E AKkan. 4. | Acrtp. 4.

OO61ast TpyA0€MKOCTh JUCIIUTUTHHBI 3 108 81
KonrakTHasi paboTa — ayIuTOpPHBIE 133 48 36
3aHSATHS:
Jlexinm 0,89 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHAs padoTa 1,66 59,6 44,7
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
CamMocTosATenpHOE N3YUCHUE Pa3/IeIOB 1,66 59.6 44,7
JVCIATUTAHBI
Buja uTOroBOro KOHTpoOJIsi: 3ader c oleHKOM
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"[IpoekTHpPOBaHHE MPOLIECCOB U ANNAPATOB XMMUYECKOH TeXHOJI0Trun"
(b1.B.03)

1. Heabp DTMCHUNIMHBI - CYIIECTBEHHO PACIIMPHTh, CHCTEMATU3UPOBATh M UCIOJIH30BATh
Ha TIPaKTUKE 3HAHUH OCHOB THAPABINYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX IIPOIIECCOB
XAMUYECKOH  TEXHOJIOTHH,  TO3BOJIIIONIMX  BBIMYCKHUKAM  OCYHIECTBISTH  HAyYHO-
HCCIIEIOBATENIbCKYIO, MPOU3BOICTBEHHO-TEXHOJIOTUIECKYIO M SKCIIEPTHYIO IS TeIHHOCTb.
2. B pe3yabTaTe H3yyeHUsi AUCHUIIMHBI 00YYAIOMIMIiCS T0JIKEH:
OOnanmath CHENYIOIIMMH YHUBEPCATBHBIMH KOMIETCHIUSMH W HWHIUKATOpaMH WX
TOCTHKEHUS:
YK-2 - YK-2.3; YK-2.7; YK-2.10.
OOnanmath cluenyrmUMH TPO(PECCHOHATPHBIMA KOMIETCHIMSIMA W HHIUKATOPaAMH WX
TOCTHKEHUS:
MK-4 - [1K-4.5; T1K-4.12.
MK-5 - [1K-5.3; [1K-5.6; I1K-5.9.
3namo::
— METOJIBI pacyueTa TeIuIo- U MacCOOOMEHHBIX aIllapaToB;
— OCHOBHBIE IIPUHIIMITBI OPTAaHNU3ALNH TPOLIECCOB XUMUIECKON TEXHOJIOTHH;
— THUIOBBIE TPOIECCHI XMMHYECKOW TEXHOJOTHH, COOTBETCTBYIOIIME allaparbl H
METO/JIbI UX PacyeTa;
— METOJIBI COCTABIICHHS TEXHOJIOTHIECKUX CXEM C HAHECEHHEM BCEX arIiapaToB.
Ymemo:
— COCTaBJISITh MaTepUAIIbHBIC M TETUIOBBIE OATAHCHI JIJISI CUCTEM Ta3->KUIKOCTh;
— PAacCUMTHIBATH MApaMETPhI TEIUIO- © MACCOOOMEHHOTO 000PYI0OBaHUS U HACOCOB;
— moxbuparh  CTaHAApTHOE  OOOpYyIOBaHME,  HCIOJIB3YyeMOE B  XUMHUYECKOU
MPOMBIIICHHOCTH.
Braoemyo
— METOJOJIOTHEH pacdyeTa OCHOBHBIX IapaMeTpOB THIPOMEXaHHMUYECKHX, TEIIOBBIX W
MaccOOOMEHHBIX MPOLIECCOB;
— OCHOBaMH MPaBUJILHOTO NOI00pa TEIJI0 U MaCCOOOMEHHOT0 000pYyI0BaHUS;
— METOJaMH COCTAaBJICHUS TEXHOJOTHMYECKHX CXeM H TpadUuecKoro H300pakeHUs
OCHOBHOTO 000PY/ZIOBaHUSI.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

BBenenne. ®u3nKO-XMMHUECKHE OCHOBBI M OCOOEHHOCTH YCIOBUH MPOBEACHUS ITpoliecca
paszesieHus KUAKUX TOMOT€HHbIX cMecell pekTudukanuei. OnucaHue NpUHIUIHAIBHON CXeMbl
PEeKTU(UKALIMOHHON YCTaHOBKH HETIPEPbIBHOTO JieicTBUA. CpaBHEHUE U 00JIACTH IPUMEHEHHS
HAaCcaJOYHbIX U TapeapyaThIX KOJIOHH. [locTpoeHrne paBHOBECHOM JIMHUH HA OCHOBE MTOJTY4EHHBIX
MHUBUAYAIbHBIX 3a/laHUM.

Paspen 1. Pacuér pekTu(puKalMOHHON KOJIOHHBI.

1.1. Pacuét Haca04HOi peKTH(HUKANMOHHOM KOJTOHHBI HENPEPBLIBHOIO el CTBUA
(11t Tpex pa3MepoB HACAAKH).

MarepuanbHbiii 0anaHc KOJOHHBL Pacuét MuHUMansHOTO M paboyero ¢uierMoBOTO YMCIA.
[Toctpoenune pabouux nauHMM. Pacu€r ckopocTu mapoB W guameTpa KOJOHHBI. OmpeneneHue
BBICOTBl HAacaJku MO MOJAW(UIHMPOBAHHOMY YpaBHEHHMIO Maccoomnepenaun. OrmnpeneneHue
o0LIero uncia v BbICOTHI €AUHUL] TepeHoca. Pacyér ruipaBinyecKkoro COnpoTUBICHHS HACAIKH.

1.2. Pacuyér TapeibyaToil peKTUPHUKANNOHHON KOJIOHHbI HENIPEPBIBHOIO ACHCTBU.

[IpenBaputenpHblii  BBIOOp Tapesok. MarepuanbHblii  OamaHC KoOJIOHHBI.  Pacuér
MUHUMAaJbHOTO U paboyero iaermoBoro uucia. Pacuer ckopocTu napoB M JUaMeTpa KOJOHHBI.
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[Toctpoenue pabouux nuHui. OnpeneneHUe BBICOTHI CBETJIOTO CJIOS JKUIKOCTH Ha Tapeike U
napocosiepkanusi 6apootaxknoro cios. Pacu€r koadduinmentoB maccoomnepemaun, 0OIIEro
qyclia €IUHULl NepeHoca, d3PpPeKTuBHOCTH 1o Mapdpu. Pacyér BbICOTHI KOJIOHHBI HA OCHOBE
KIIJT mo Mbdpdpu c¢ mnocrpoeHueM KuUHETHUECKOM JiMHUU. Pacu€r ruapaBiandeckoro
CONPOTUBIICHUS KOJIOHHBIL.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACAJ0YHOMH U Tapeab4aToil KOJIOHH.
ComnocrasiieHUue JaHHBIX, OJYYEeHHBIX 10 MIPOrPaMMaM KOMIBIOTEPHBIX U PYYHBIX
pacuéToB. Bb100Op KOJTOHHEI.

Paspen 2. Pacyér u BbI0OOpP TenJ1000MEHHHUKOB.

Pacuér u BbIOOD TEMI00OMEHHUKOB 110 OOIIEH CXeMe: -pacueT TEeIIOBON Harpy3Ku; -
OTpe/iesieHUE TEIJIOBOTO PEXKUMA U CPEeTHEHN IBUKYIIEH CHIIbL; - MPUOIMKEHHAs OLIeHKa
K03 (ULMEHTOB TEIJI00TAaYH, K03 duinenTa Temonepeaayu, HoBepxHocT Fop; - BBIOOp THIIA
1 HOPMaJIM30BaHHOI'O BapHaHTa KOHCTPYKLUU; -OIPE/IEIICHUE TapaMeTPOB KOHCTPYKIIMU
(HampumMmep, Ui KOXKYXOTpyOHOTO TEMJI0O0OMEHHMKA: Ynciaa TPYO U YuciIa X0J10B, TuaMeTpa
TpYyO, TuameTpa Koxyxa, IOBEPXHOCTH TeMI000MeHHUKA Fyopw U Ap.); - cOMOCTaBICHHE
OPUEHTHUPOBOYHOU Fop M Fropu; - COMOCTABIIEHNE TAHHBIX, ITOJIYYEHHBIX 110 IPOrpaMMaM
KOMITBIOTEPHBIX U PYYHBIX PACUETOB; -I'HJIPABIUYECKUN PACUET; - BIOOP ONTHUMAJIBHOTO
BapUaHTa TEIIOOOMEHHHKA.

2.1. Pacuér K0XyXx0oTpyOuaTOro UCIapuTes.

2.2. Pacuér xonneHcaTopa (KOXyX0oTpyOo4aToro Wi MIaCTUHYATOTO).

2.3. Pacuér nomorpeBatesns (KOXKyX0TpyO4aToro Win IJIACTUHYATOTO).

2.4. Pacuér XOJOIMIBHUKOB JUCTHIUISITA M KyOOBOrO OcTaTKa (KOXYXOTpyOdaThIX HIIH
IJIACTUHYATBIX).

Pazgea 3. 'uapoanHamuyeckre pacyérsol.

3.1 Pacuér ruapaBInyuecKoro COMPOTUBIICHUS TPYOOIIPOBOIOB

3.2. Pacuér onTuMaibHbIX IMaMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u nmonbop Hacocon

Pasnen 4. I'padpuueckoe opopmiienue.

TexHonoruueckas cxema. PexTudukannoHHasi KOJJOHHA ONPEEIEHHOTO THIIA C
1300paKeHUEM JieTane KOHTAaKTHBIX 3JIEMEHTOB, PACCUMTAHHbBIX B pazjene 1.

4. O0béM yueOHOI TMCUMILTHHBI.

Buj yueGHoii pagoTni O0béM TMCUMIINHBI

3E Akan. 4. | Actp.u.

O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2 72 54

KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 0,44 16 12

[TpaxTuueckue 3anstus (113) 0,44 16 12

CamocrosiTeJibHas paboTa 1,56 56 42

KonrakTHas camocrositenbHas pabota 0.4 0,3

1,56

CaMOCTOATETFHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHHBI 55,6 41,7
Buja uTOroBoro KOHTpoOJIf: KypcoBoii npoekT
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
"OcHOBbI KBAHTOBOIi XMMMH NOJTUMEPHBIX MaTepHAaJioB'
(b1.B.05)

1. Iesb JMCUMIIMHBI — U3YYEHHE OCHOBHBIX IIOHATUN COBPEMEHHON KBAaHTOBON XUMHH
U KBaHTOBO-XMMHMUYECKMX METOJOB pacueTa CTPOCHUS M CBOWCTB XHMHYECKUX CHCTEM; BO
BBEJCHUU CTYIEHTOB B KPYI OCHOBHBIX IPEICTaBICHUH O XHMHYECKOM CBSI3M H
MEXMOJIEKYJISIPHBIX B3aUMOJIEUCTBUAX U O3HAKOMJIEHHMM HA 3TOH OCHOBE C OCOOEHHOCTAMU
XUMHUYECKOM CBS3H B XMMUYECKUX BEIIECTBAX M 00YCIOBJIEHHBIX 3TUM CBOMCTBAMU MaTepUAIOB;
B OCBOEHHMM pabOThl C OCHOBHBIMH KBAHTOBO-XMMHYECKMMM KOMIIBIOTEPHBIMH IpOTrpamMMami,
HCIIOJIb3YEMBIMH Ha IIPAKTHUKE.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:
Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHAUKATOPaMU UX JIOCTUKEHUS:
NK-1-17/K-1.4, [IK-1.7, IIK-1.12

3nams:
- OCHOBHBIE IIOJIO)KEHUSI KBAHTOBOW XUMHUHU, COBPEMEHHOM TEOPHUM XHMHUYECKOH CBA3H U
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U IPUMEPHI €€ IPUMEHEHHUSI K KOHKPETHBIM XUMUYECKUM
CUCTEMaM,;
- IPUHLHUIIBI KOJMYECTBEHHOM XapaKTepU3alMd aTOMHONH U AJIEKTPOHHON CTPYKTYpHI
MOJIEKYJISIPHBIX CUCTEM U MOJIMMEPOB;
- OCHOBHBIE B3aUMOCBSI3M MEXKIY JJIEKTPOHHOM CTPYKTYpoH U (PU3UKO-XUMUUYECKHUMU
CBOMCTBaMU BEILIECTB, JIEXKAIINE B OCHOBE YIPABJICHUS CBOMCTBAMY;
- BO3MOXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX pACUETHbIX METOJOB U
00JacTi UX MPUMEHUMOCTH.

Ymems:
- NPUMEHATh KBAHTOBO-XMMHUYECKHE MOJIXOAbl UM METOAbl JI pacyeTa, HMHTEpIpEeTaluu u
IIpe/ICKa3aHMs CTPOCHHSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:
- DJIEMEHTAapHbIMU HaBbIKAMU TNPUMEHEHHS] KBAHTOBO-XMMHUYECKHX IOJXOJ0B M METOJOB U
UHTEpIpeTallii Pe3yabTaTOB IPU PEHIEHUH NPAKTHUYECKUX TEXHOJOTHYECKUX 3ajad
CTaH/IaPTHBIMU KBAHTOBO-XMMHMUYECKUMHU KOMIBIOTEPHBIMU ITPOrpaMMaMHU.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI
Beeoenue. Tlpenmer KBaHTOBOW XUMHUU. POJIb KBAaHTOBOW XMMHHU B OINHUCAHUH XUMHYECKUX
SIBJICHUH U MPOLECCOB. B3auMOCBA3b KIIACCUYECKON U KBAHTOBOM MOJIENEN MOJIEKYII.
Pazoen 1. Obwue nonooicenus KBAHMOBOU XuUMUU
1.1.  OcHoBHbIE IPUOTUKEHUS
OcHOBHbIE MPUHLMIIBI KBAHTOBOM MEXaHUKH. BapualMOHHBIH METOJ HaXOXKJICHHS BOJHOBBIX
¢byukuuil. [pubnuxenue He3aBUCUMBIX YacTULl. MeTo | caMOCOTIaCOBAHHOTO TOJIS JJIsl aTOMOB.
[TpubnmkeHne HeHTPaIbHOTO NMOJIsl. ATOMHbIE OPOUTANIN U UX XaPAKTEPUCTHKH.
1.2. OaHO37EKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJHOBBIE (PYHKIIMU U METOJIbI UX pacyeTa
AHTUCUMMETPUYHOCTh MHOTO3JIEKTPOHHOM BOJHOBOM GyHKIMU. CinH-opOuTaNu. JlerTepMUHaHT
Crnenitepa. Metonet Xaptpu-®oka u Kona-lllbma, xumudeckass  TpaKTOBKa MOJydaeMbIX
pe3yIbTaToOB. DNEKTPOHHBIE KOH(PUTYpallul aTOMOB.
Pazoen 2. Keanmosas xumus monexyn
2.1. MonekynspHas CTpyKTypa U METOJBbI €€ pacdeTa
[Tpubmmxkenne bopHa-Onnenreiimepa, aaradaTHuecKuii MOTEHIMAN U MOHATHE MOJIEKYJISIPHOU
cTpykTypsl. Metonel Xaptpu-®oka u Kona-lllsma mist monexyn. Ipubmmxkenne MO JIKAO.
OnexTpoHHas  Koppensuus. Meronq  KOHQUI'YpallUOHHOro  B3auMojewcTBus.  Teopus
BO3MYILEHUNH. DHEPruu AUCCOIHAMU XUMHUUYECKUX CBS3EH.
2.2. Hesmniupuyeckue u Moy >MIAPUYECKAE METObI KBAHTOBOW XUMUU

=
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Uepapxuss MeTo10B KBaHTOBOM xXuMuHM. Hesmmupuueckas KBaHTOBas XUMHUS. ATOMHBIE U
MOJIEKYJISIpHbIE Oa3uCHble HAOOpBI I HEAIMIUPUYECKUX pACUETOB, UX pOJIb B ONUCAHUU
cBoMcTB MOJiekyl. [lomysmnupudeckue metoapl. BaneHTHOE W TM-31EKTPOHHOE MPHUOINKEHUS.
Meronsr Ilappuzepa-Ilomna-ITappa n Xrokkenss. TOYHOCTP KBAaHTOBO-XMMHYECKHUX PACUETOB
CBOMCTB MOJIEKYI.
Paszoen 3. Xumuueckas cés3b u peakyuoHHas CnocOOHOCMb IHEP2OHACLIUEHHBIX COeOUHEHUL
3.1. XuMuueckas CBA3b U MEKMOJIEKYJIIPHbIE B3aUMOJICHCTBUS

OpOutanbHas KapTMHa XUMHYECKOW cBsi3u. KOHCTpyKTHBHass U JAE€CTPYKTUBHAs
uHTepdepeHus opourtaneil. MosekyaspHble OpOUTaNu U UX CUMMETpHiIHas KilacCU(pUKaIs.
Koppensuuonnsle nuarpaMmbl. DIeKTPOHHBIE KOH(UTYpallMK JIBYXaTOMHBIX MOJIEKYJ. AHaIU3
3aceyieHHocTel opOutanei. [IpocTpaHCTBEHHOE pachpesesieHne SJICKTPOHHON IUIOTHOCTH H
XMUMUYECKas CB3b. TONOJIOrMYEcKasi TEOPHUsSI XUMUYECKON CBSI3U.
3.2. KBaHTOBO-XMMHUYECKOE OTTMCAHNE XUMHYECKUX PEAKIIHMA

[ToBepxHOCTh NOTEHLMATBHON 3HEprun xumuueckoi peakuuu. Ocobbie Touku I1I1D u
PAaBHOBECHBIE M NEPEXOJHBIE COCTOSIHUA. METOIbpl ONMCAaHWUS XUMUYECKHX PEAKLUN: TEOPHs
BO3MYILIEHUW, METOJ KOOpAMHAThl peakuuu. IIpumeHeHne KBaHTOBOM XMMHMM IS
XapaKTepHU3aluu PEaKIIMOHHOM CIIOCOOHOCTH SHEPrOHACKIILEHHBIX COEIMHEHHH.
3axnouenue. KBaHTOBasI XMMUS KaK HHCTPYMEHT IIPOTHO3a B XUMUHU U XUMUYECKOU
TEXHOJIOT U H.
OO611ee KOJIMYECTBO Pa3aeyioB — 3.

4 O0bémM yueOHOM T CUMTIUHBI

Bun yueOHo# padoThl O6wem pucnumIHHEL
3E AKan. 4. | AcTp.4.

O01mas TpyA0eMKOCTh JUCUMIJIMHbI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,445 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,445 16 12
CamocrosiTeJibHast padoTa 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 1171 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI ’ 39,8 29,85
Bua konrpous: 3auéTt

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
"OCHOBBI TEXHUYECKOI'0 PeryJIMpPOBaHUs U MeTpoJiorun'
(b1.B.06)

1. Heap AMCUMINIMHBI — IIOJIYYEHHE CTYJEHTAMH OCHOBHBIX HAY4YHO-IPAKTHYECKHUX
3HaHWUH B 00JIACTH METPOJIOTUU U OCHOB TEXHUYECKOTO PeryaupoBaHus Ha Tepputopun PO u 3a
py0exoM, HEOOXOAUMBIX JIJIsl PEIIeHUs 3a7ay 0OecreyeHus] eJMHCTBA U3MEPEHUIN U KOHTPOJIS
KayecTBa MPOIyKIUH (YCIIYT), METPOJIOTHYECKOMY U HOPMAaTUBHOMY O0ECIIEUEHUIO Pa3paboTKH,
IIPOU3BO/ICTBA, UCIIBITAHUM, SKCIUTyaTallud U YTWIM3ALNN TPOLYKLIAH.

2. B pe3yabTaTe H3y4eHHUs] TUCHUTLIMHBI 00y YAIOIIUICA JOIKEH:
Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKEHUS:
TIK-4.6; [IK-4.7; [IK-4.8; [IK-4.9; [IK-4.10; IIK-4.13; IIK-4.14
Buame:
-COBPEMEHHBIC TCHICHIIUN PA3BUTHUS TEXHUKU U XUMHYECKOH TEXHOJIOTHH;
-COBpEMEHHBIC METOABl M3MEpPeHHUS (U3HKO-XMMHYECKUX TIOKa3aTelied | HX
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IO PEIHOCTEN;

- 3aKOHOJIATEJIbHYI0, OPraHU3alMOHHYI0, HAYYHYIO U TEXHUYECKYIO OCHOBBI 00€CIIEUEHUS
€IMHCTBA U3MEPEHUN U CTaHJapTU3ALINN.

-MIOPSA0K pa3pabOTKU, YTBEPKACHHUS U BHEAPEHUS CTAHIAPTOB, TEXHUYECKUX YCIOBUHN U
JPYroi HOpMaTUBHON U HOPMAaTHUBHO-IIPABOBOM JOKYMEHTALINH;

- MEPCHEeKTUBbl TEXHUYECKOTO Pa3BUTUS M OCOOCHHOCTH JEATEIBHOCTH OpraHU3alui,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-IIPABOBON OCHOBE B 00JIACTH TEXHUYECKOTO PETYIUPOBAHUS
U YIIpaBJICHUS KAUE€CTBOM;

-OCHOBHBIE  (DOpPMBI  TOATBEPXKICHHUSI  COOTBETCTBMS, YYaCTHHUKOB  pabOT IO
cepTuduUKalmm, CXeMbl cepTuduKanmm u aexnapupoBanus B PO u 3a pyOexom.

Ymemo:

-IPUMEHSATh METOJbI M WCIOJIb30BaTh TMPUHIUIBI CTAaHJAPTH3AUUA TpU pa3paboTKe
HOPMAaTUBHBIX TOKYMEHTOB;

-IPUMEHATh Ha TpakTuke DefepanbHble 3aKOHBI U MEXKIYHAPOIHBIE PEKOMEHIAINH B
00J1aCTH METPOJIOTHH M TEXHUYECKOTO PETYIMPOBAHHS;

-IpUHUMATh y4JacTHE B IMpoIleccax IMOATBEPKACHUS COOTBETCTBHS PAa3HOTO YPOBHS-
aKKpeIUTalluH, IIPUEMKE, SKCIIEPTH3e, JTUICH3UPOBAHNN, TOCKOHTPOJIE U HAJI30PE;

-MCIIOJIb30BaTh TEXHUYECKHWE CPEJCTBA Ui HW3MEPECHHs OCHOBHBIX TapaMeTpOB
TEXHOJIOTHYECKOTO MPOIIECCa, CBOUCTB ChIPhS U TIPOTYKITUH.

MPUMEHATh  METOJBl  KOHTPOJIA ¥  yIPaBJICGHWs  KAueCTBOM  MPOIAYKIHH U
MIPOM3BOJICTBEHHOTO MPOIIEcca MPEPUSATHS,

-aHAJIM3UPOBATH JAaHHBIE O KAYECTBE MPOAYKIIUU U ONIPEACIATh MPUYUHBI OpaKa;

Braoemy:

- HaBBIKAMHU OCYIIECTBISATH TOWCK, KPUTHUYECKHH aHaTU3UpOBATh M CHUHTE3HPOBATH
nH(pOpMaIINIO, MPUMEHSTh CUCTEMHBIN MOIX0T U pEIISHUS MOCTABIEHHBIX 3a/1a4;

- HaBBIKAMHU HCKaTh HYKHBIC€ HCTOYHHUKH HWH(OpMAMKW W JaHHBIC, BOCIPUHHUMATH,
aHAIM3UpOBATh, 3allOMHHATh W TepeaaBaTh HHGOPMAIMIO C WCIOJb30BaHUEM HHU(PPOBHIX
CPEICTB, a TaKK€ C IOMOIIbIO AJITOPUTMOB INpPH padoTe € MNOJYYEHHBIMU U3 Pa3IMUHBIX
HMCTOYHUKOB JAHHBIMHU C 1ebI0 3((HEKTUBHOTO HUCIIOIB30BAHUS TOMYUYEHHOW MH(POPMALUU IS
pelieHus 3a1a4.

- HaBBIKAMHM aHAJIM3UPOBATh, COCTABJIATH M NPUMEHATH TEXHUYECKYIO JTOKYMEHTAIUIO,
CBSA3aHHYIO C Mpo(ecCHOHANBbHON NeATENbHOCThIO, B COOTBETCTBUM C JIEHCTBYIOLIUMU
HOPMaTUBHBIMU JOKYMEHTAaMH B COOTBETCTBYIOIICH OTPaACIH;

- HaBbIKAMH TIPUHUMAaTh OOOCHOBAaHHBIE TEXHUYECKHE pEHICHUS B MpodhecCHOHATBHOMN
NEeSTETFHOCTH, BRIOUpaTh A((HEeKTUBHBIE U O€30TIaCHBIC TEXHUYECKUE CPEICTBA M TEXHOJIOTHUH.

3. Kpartkoe cogep:xaHue JUCHMILTHHbBI

Pazoen 1. Memponoeus. OctogHble nOHAMUS U NPUHYUNBL

[Ipeamet meTrposorus. Tepmunsl u onpezenenns. 3akoH PO «O6 oGecriedyeHN eIMHCTBA
m3mepenuit. Knaccudukamus nzmepenuin» OCHOBHBIE (PU3MUECKHE W XUMUYECKHE BEIIMYWHEI.
CpencrtBa wu3mepeHudt u  ux Buapl. llorpemHoct  u3MmepeHuil. [ocymapcTBeHHas
MeTpoJioruueckast ciyx6a. MexayHapoaHas OpraHu3alus 3aKOHOAATeIbHOW METPOJIOTUH.

Paszoen 2. Ocnosvl mexnuueckozo pe2ynupoganus.

3akoHbl PO «O texHuueckoM perynupoBaHumn», «O crannapruzanuu B PO», «O 3amure
npaB notpebutensi». TexHuueckne periiaMeHThl 1 HOPMATUBHBIE IOKYMEHTHI, JIEHCTBYIOIINE HA

tepputopun PO.
Pazoen 3. Ocnoswi oyenku coomeemcmesusl.
Popmsbl MTOATBEPKICHUS COOTBETCTBHUSI. O6s13aTenbHas cepTuduKanms.

HexnapupoBanue. JloOpoBosibHas cepTuduranusi. AKKpeauTaius.

4. O0beM yueOHOMH TUCHMILTHHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32 24
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi paboTa 2,12 76 57
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 2,12 76 57
Bua konTpoJsn: JK3aMeH
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
"KyastypoJiorus'" (b1.B.07)

1 Heap 1ucuunIuHbl — NpUOOpETEHHE CTYICHTaMU KOMIUIEKCHBIX 3HAaHUM O MPUHIUIIAX

1 3aKOHOMEPHOCTSIX (PYHKIIMOHUPOBAHUS KYJIbTYphl B OOIIECTBE.

2 B pe3yJsbrare u3y4eHHs] AUCUUIJIMHBI 00YYAKOIIMIACH 10JI5KEH:
O6naaath ciaenyIUMI KOMIETEHIUSIMU U UHAUKATOPaMH UX TOCTHKEHUS:
VK-5.5, VK-5.8, VK-5.10,

3nams:

— NOHATUMHBINA anmnapar KyJabTypOJIOTUH;

TEOPETUYECKUE OCHOBBI KYJIbTYPOJIOTUY;

(OpPMBI U TUTIBI KYJIBTYPBI;
CHOco0bI IPUOOPETEHMS, XPaHEHUS U TIepejaun COIIMOKYJIBTYPHOTO OTIbITA;

— 0a30Bbl€ IIEHHOCTH KYJbTYpHI;

— TEOPHIO U UCTOPUIO MEXKKYJIbTYPHON KOMMYHUKALIHNH;

Ymemn:

— IPUMEHSATH IIOJIYYEHHBIE 3HAHUS B IIPOLECCE;

— O0OBSICHUTH (PEHOMEH KYJIbTYpPBI, €€ POJIb B UEIOBEUECKOU KUZHEEATENbHOCTH;

— CaMOCTOSITEJIBHO OCBAaMBaTh LICHHOCTH MUPOBOM M OT€YECTBEHHON KYJIbTYPHI;
Bnaoemn:

— COBOKYITHOCTbIO 3HAHMM, 0OECHEUMBAIOIIUX IIMPOKYIO SPYAULMIO U KYJIbTYPHBIN

Kpyrosop;

— HaBBIKaMHW MPOAYKTHBHOTO ICJIOBOIO 06H1€HI/I$[ C MNOpeACTaBUTCIIAMU PA3JIMYHBIX

KYJIBTYD;

— YB&)KEHHUEM K KYJIBTYPHBIM LIEHHOCTSIM.
3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Ocnosnuvle npobremvl meopuu Kyiomypbvi

1.3 KynbpTypoJorust Kak Hayka

1.4 TIpobnema npoUCXO0KIEHUS U ONIPENEICHUS KYIbTYPBbI.
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1.5 Cuctema  KyabTypbl, CTPYKTypHasi  LEJIOCTHOCTh
(YHKIIMOHUPOBAHUS KYJIbTYPHI.

1.6 KynbpTypa Kak 3HaKOBO - CUMBOJIMYECKAs] CUCTEMA.

Pazoen 2. JJlunamuxa u munonocuzayus Kyismypol

2.7 Ilpobnema TMHAMUKYU KYJIbTYpPbI

2.8 IlpobGnema TUIOJIOTU3ALNHU KYJIbTYPbI

n

3aKOHOMEPHOCTH

Pazoen 3. Illonamue cospemennoli Kyibmypvl U polb POCCUUCKOU KyIbmypvl 6 eé

danvHeuuem passumuu

3.6. ITonudonus MUpoBOH KyabTypbl. MUp KyJIbTYphl U KyJIbTYPHBIE MUPBI.
3.7. BzaumoaencTBHE KyIbTyp: 000C00JIEHHOCTD, B3aUMOCBS3b. [ J100aIbHbIE TIPOOIEMBI

COBPEMEHHOCTH.
3.8. lomuHaHThI KyAbTypHOTO pa3Butus Poccuu.
OO61Iee KOJIMYECTBO Pa3eiioB 3.

4 O0béM yueOHOM TMCUMIITHHBI

O0bEéM TMCUMIINHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMUIJIMHbBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,9 32 24
[TpaxTuueckue 3anstus (113) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
1,1
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 398 | 29,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil MPOrpaMmMbl IHCUUIIIIMHBI

"OcHoBHBIE BUABI BoopyxkeHus (0030p)" (51.B.09)

1. Heab nucuMmJIMHbI — O3HAKOMJIEHHE OOydarolmuxcs ¢ Kiaccuukanueil 0CHOBHBIX
BHUJIOB PAaKETHOIO M apTUJUIEPUKMCKOTO OpYXKHs, UCTOPUEH €ro pa3BUTHUsS, NPUHIMNAIbHBIMU
CXeMaMM W KOHCTPYKLUSAMH, COBPEMCHHBIMU Tp€60BaHI/15[MI/I, MMPCABABIACMBIMHA PA3JIMYHBIMU

TUIIAMU OpPYXHUS K TOpOXaM U TBEPABIM pakeTHbIM ToruiuBam (TPT).
2. B pe3ysbTare u3y4eHHsl AMCUUIIMHBI 00y4AKOIIHUACH 10JIKEH:

Obnadams CIeyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX TOCTHKCHUS:
YK-1 (YK-1.1, YK-1.5), IIK-2 (IIK-2.4, TIK-2.6, IIK-2.7), IIK-3 (I1K-3.1, TIK-3.2,

I1K-3.3, T1K-3.4).
3name:

- Knaccmbmcaumo U HAa3HAYCHHUEC OCHOBHBLIX BHIOB PAKCTHOI'0 H apTI/IJ'IJ'IepI/II\/’ICKOl"O

BOOPYXKEHUS;

— IMPUHOUIIMAJIBHBIC CXEMbl W KOHCTPYKHOUH OTACIBHBIX BHUIO0OB apTPlﬂﬂeprICKHX n

PAKETHBIX CUCTEM;
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—  0COOCHHOCTH COBPEMEHHBIX BHJIOB OPYKHSI;

—  OCHOBHBIE TPEOOBaHUS K YHEPTOHACHIIIEHHBIM MaTeprajaM CO CTOPOHBI Pa3IMYHBIX
TUTIOB OPYXKHUS;

— OCHOBHBIE JTambl HCTOPUYECKOTO PAa3BUTHS, COBPEMEHHOE COCTOSIHHE U
MEePCIEKTUBBI COBEPIIICHCTBOBAHMS PAKETHOTO M apTUILICPUHCKOTO BOOPYKEHHUS.

Ymems:

—  aHanM3UpoBaTh MHGOPMAIUIO 00 OCHOBHBIX BHJIAX PAKETHOTO M apTUILIICPUICKOTO
BOOPYKEHUS,

— (dopmynupoBaTh IIyTH COBEPIICHCTBOBAHHMS OCHOBHBIX BHJOB PaKETHOTO U
aApTHIIEPUIICKOTO BOOPYKEHUS;

Braoemw:

— CcoBpeMeHHOW wuH(poOpMaIMed MO0 NPHUHIUIHAIBHBIM CXeMaM H OCOOCHHOCTSIM
KOHCTPYKIIUU OTACIIbHBIX BUJOB apTUIUICPUACKUX U PAKETHBIX CHCTEM;

— HaBBIKAMHU W3y4YeHHs, 0000meHHWs W a”aimm3a WHPOPMAIMH 10 BOIIPOCAM,
CBSI3aHHBIM C PAKETHBIM M apTUJUICPUHACKIM BOOPYKCHHEM.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paspnen 1. Boopy:keHue Kak 0CHOBA COBPEMEHHOM apMHH.

Beenenune. Knaccudukauusa opyxus. Bunuel apTumiepuilcKux M paKeTHBIX CHCTEM.
Knaccudukanus peaktuBHbIX apurarenei. Kiaccudukanus mopoxoB M pakeTHBIX TOIUIUB (B
TOM 4HcIe TBEPBIX), MAPKU MOPOXOB U TBEPABIX pakeTHbIX TOILUINB (TPT).

HcToprs BO3HUKHOBEHUS M Pa3BUTHUSL apTUILIEPUNCKOIO M PAKETHOTO BOOPYXKEHHS B
Poccun. Bknag pycckux uzoOperateneld M KOHCTPYKTOPOB B Pa3BUTHE apTUIUIEPUICKON U
PaKETHOW TEXHUKHU.

[Tpumepsr Hanbonee 3hPeKTUBHBIX 00pa3lOB PAKETHO-APTUILIEPUICKOIO BOOPYKEHMUS,
COCTaBUBILHX CJIABY PyccKoro opyxus ¢ XIV B. 10 HalIMX JHEH.

Pa3nen 2. lIpuHUMNBbI 1eiCTBUSA M OCHOBbI KOHCTPYKIMH CTBOJIBHBIX M PAKETHBIX
CHCTEM.

[TpuHuMn neicTBUS apTUILIEPUIICKOTO OPYKHUS, KOHCTPYKTUBHbBIE OCOOEHHOCTH.

[lpyuHnun JecTBUST PaKeTHOIO OpYXKHUS, KOHCTPYKTUBHbIE OCOOEHHOCTH pAaKeT.
PaketHble nBUTraTeNIn KOCMUYECKUX CUCTEM (MaplleBble, ABUTATEIN YIIPABICHUS U OpUEHTALIUH
B IIPOCTPAHCTBE, pa3/IeICHUsI, TOPMOKEHHSI, CHCTEMbI aBapUUHOTO CIIACEHMsI, MSTKON MOCAJIKU U
ap.)-

Paznen 3. 3HakoMcTBO ¢ peajibHbIMHM 00pa3uamMu 00enpuIACOB U MeTATedbHBIX
3aps/I0B AaPpTHILICPHH.

Bune OoenpunacoB, UX KOHCTPYKTUBHBIE OCOOEHHOCTH U COCTAB.

[IpuHIUIIBEI JEHCTBUS CHAPAIOB Y LETH.

Buibl mopoxoBbIX METATENbHBIX 3apsAI0B, COCTaB U KOHCTPYKTUBHBIE OCOOEHHOCTH.

3HaKOMCTBO € peajJbHbIMU 00pa3liaMu B MaKETHOM KJIacCe YHUBEPCHUTETA.

Pa3znen 4. 3HakomMcTBO ¢ peajbHBIMH 00pa3laMH APTHJJIEPHUICKMX M PaKeTHBIX
CHCTEM.

3HaKOMCTBO C PEaJbHBIMH 00pa3liaMu apTUIUIEPUICKUX CUCTEM (TOJIEBBIX, TAHKOBBIX,
MIPOTUBOTAHKOBBIX, 3€HUTHBIX, CKOPOCTPEIbHBIX ABTOMATHUYECKUX MAaJOKATHOEPHBIX MYIIEK,
rayoui;, MUHOMETOB, MOPTUpP U JIp.), pakeTHbIX cucrteM (PC30, IITYP, PIII', PCM/, I1BO u
[IPO, TakTHuYeCKUX, OINEpPaTUBHO-TAKTUYECKMX WU CTPATETHYECKHX PAKETHBIX KOMILJIEKCOB,
KOCMUYECKOT0 Ha3HAu€HUs), COBPEMEHHBIX YHUBEPCAIbHBIX MHOTO(YHKIMOHAJIBHBIX BHJOB
PAKETHO-apTUIUIEPUICKOIO BOOPYXKEHHs Ha CMOTpOBOM Iuiomanke LleHTpanpHOro Myses
Boopyxénnbix cun Poccuiickoit @enepanuu (r. Mocksa).
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4. O0bEM YueOHOH TUCHUIIJIMHBI

7 B6M TUCHHUIIJIMHBI
Bup yue6HOM paboTh O0béM qucummI

3E Axan. 4. | Actp. u.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,89 32 24
B TOM 4ucJje B GopMe NPaKTHYeCKOil MOAT0TOBKH 0,22 8 6
Jlexuun 0,67 24 18
[TpaxTuueckue 3anstus (113) 0,22 8 6
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 0,22 8 6

Jlaboparopusie padots! (JIP) _ — _

B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH — — —

CamocrosiTeJibHAas padoTa 1,11 40 30

KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15

CaMOCTOSITEIIFHOE H3YUCHHUC pa3acioB AU CHUITIIMHBI

B TOM uucIe B popme NpaKTUUECKOH MOATOTOBKH — — —

IK3aMeH — - -

KoHnTakTHas paboTa — MpoMeKyTOUHAsI ATTECTaIMs — —

IToaroToBKa K 3K3aMeHy — _

Buja koHTpoJIs: 3auér

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIMHbBI
"Teopusi TEXHOTOTHYECKUX MPoOILeCCOB"
(b1.B.10)

1. lesqb JMCUMILIMHBI — PUOOPETEHNE CIICIIMAIMCTAMH 3HAHUW, YMEHUH, BIIAJICHUHN U B
(¢bopMHUpOBaHUM KOMIETEHIMH B 00JIaCTH CO3JaHHsI U TMepepabOTKH BBICOKOHAMOIHEHHBIX
MOJMMEPHBIX KOMIIO3MIIMM C 3apaHee 3aJaHHbIMM CBOMCTBAMH, YIIPABICHHS KAadueCTBOM
MPOJYKIIMH, B TEXHOJIOIMH MEepepabOTKHU IJIaCTMACC.

2. B pesyabTaTe H3y4eHHs JMCHHUIIMHBI 00y4al0MICH 10JI2KeH:

Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-4 (IIK-4.4), IK-5 (IIK-5.3), IICK-2.1 (IICK-2.1.2, TICK-2.1.4, IICK-2.1.7),
IICK-2.3 (IICK-2.3.1, TICK-2.3.2, TICK-2.3.3, [ICK-2.3.5, TICK-2.3.6).

3namew:

- COBPEMEHHBIE METOJbl OLEHKM KadecTBa CMEIICHHs KOMIIOHEHTOB M KOMIUIEKCa
PEOJIOTMYECKUX XapaKTEPUCTUK ITOJIMMEPHBIX KOMITO3HIIU;

Ymems:

- TMpOBOIUTH HAy4HbIE HCCIEAOBaHMS B 00JacTH MepepadOTKM IUIaCTMAacc H
3J1aCTOMEPOB;

Braoemy:

- NPaKTUYECKUMU HaBbIKAMHU CO3/IaHUS KOMIO3HMIIMOHHBIX MaTEpUajioB C 3aJaHHBIMU
CBOWCTBAMM.

N3yuenue kypca 6azupyercss Ha 3HAHUM CTyJEHTaMH JUCUUIUIMH €CTECTBEHHOHAYYHOTO
U MHXEHEPHO-XMMHUYECKOTO LHKIOB — MPUHIUIIOB XUMHH, IOBEPXHOCTHBIX SIBIIEHUH H
JHCIIEPCHBIX CUCTEM, (U3UKH, HEOPraHUYECKOM, aHAJIUTHUYECKON, OpraHnyeckou, (puznyeckoit
XUMHH, ITPOLIECCOB U aIllapaToB, a TAKKE (PU3UKU U XUMUH ITOJTUMEPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pasgen 1. OcHOBHBbIE 32aKOHOMEPHOCTHM BHYTPEHHEr0 M BHEUIHEIr0 TPEHHs IPH
nepepadoTke NOJIMMEPHBIX MaTEPHATOB

1.1. Teyenune pacTBOPOB U PACILJIABOB MOJIUMEPOB.
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OcHOBHBIE  MapaMeTpbl,  XapaKTEepPHU3yIOIIUE  HENpepbIBHOE  J1e(hOpPMHUPOBAHHUE.
[Ipocreiiiue Buabl AeQOPMUPOBAHUSA NpPU TEUEHUHU: CHABHUI, OJHOOCHOE PpaCTSKEHHE,
BcecTOpoHHee cxkathe. OCHOBHAS peosIorMyeckas XapakrepucTuka. Buyibl aHoManuil BI3KOCTH.
3aBUCUMOCTb BSI3KOCTU OT CTPYKTYpPbl U MOJIEKYJISPHO-MACCOBBIX XapaKTEPUCTUK MOJIUMEpA.
O0600111eHHas XapaKTEepUCTUKAa BA3SKOCTHBIX CBONCTB pacIlIaBOB U PacTBOPOB IOJIMMEPOB U
Kay4yKOB C IIMPOKHMM M Y3KHM MOJIEKYJIIPHO-MaCCOBBIM pacHpelielieHueM. TemmeparypHas
3aBUCHUMOCTb BSI3KOCTH. TemmepaTypHO-MHBapUaHTHas XapakrepucTtuka. Heusorepmuueckoe
TE€YEHHE MOJIMMEPHBIX PacIlIaBOB. Bs3KocTh pa30aBiIeHHBIX U KOHIIECHTPUPOBAHHBIX PACTBOPOB.
KoHuenTpauroHHas 3aBUCUMOCTb Han0OJIbIIEH HBIOTOHOBCKOM BSI3KOCTH MOJMMEPOB € MO3HUIMMA
TeOpUH CBOOOAHOro oObeMa. Peosiorusi HaloOJIHEHHBIX MOJUMEPHBIX KOMIIO3MLUN. BrusHue
PELENTYPHBIX U TEXHOJOTHYCKUX (DaKTOPOB: MPUPOIBI MOJIUMEPHOW MATpPHIIbI, COACPKAHUS
mwiactuduxaropa, ITAB, npuponsl mnoBepxHocTH, pa3smepa U (OPMbI YACTHI], IJIOTHOCTH
YIAaKOBKM U COJAEpKAHMSI HAIOJIHUTENS — Ha OCHOBHBIE PEOJIOTUYECKUE IapaMeTpsl
MOJIMMEPHBIX MaTepuanoB. [IpaBuso gorapudmuyecoit aJAUTUBHOCTH.

1.2. Bsa3ko-ynpyrue cBOMCTBA MOJMMEPHBIX KOMIIO3ULIUN.

HopmaneHbple HampspkeHUss 0OpU  TEYEHUHM MOJUMEPHBIX KoMmo3uuui. Oddekr
Baiiccenbepra. bappyc-adpdexr. Korddunment 6oxoBoro napinenus. HopmanbHbie HapsKeHUs
U TEepeXOJHble PEKUMbl JeHOpPMHUpPOBAHUS. OKCHEPUMEHTAJIbHbIE COOTHOLIEHUS MEXKIY
HOPMaJbHBIMU M KacaTeIbHbIMU HANpPSHKEHUSIMU M CKOPOCTBIO CJABHMra. 3aBUCUMOCTD
HOPMaJIbHBIX HAIpPSDKEHUM OT MPUPOJIBI MOJUMEpa, TeMIepaTypbl M BHa J1e(hOpPMHPOBAHUS.
HeycroitunBoe TedyeHHe pacIiuiaBOB M pacTBOpPOB mojumepoB. fABienue stick-slip. Teopus
BBICOKO3JIaCTUYECKOM TYpOYyIE€HTHOCTH.

1.3. Pacuer u MoAenupoBaHuE PEOJOTHYECKOTO MOBEACHUS MOJUMEPHBIX KOMIO3UILIMIA.
Maremaruueckoe oOIMCaHHE Ipolecca TeueHus. MexaHWyecKue MOJENHU PEeoJIOTUYECKOTOo
MOBEJICHUS MMOJIMMEPHBIX MaTEPUAIIOB.

JIUCKpEeTHBII W HENpEpBIBHBIM  PENAKCAllMOHHBIA  CHEKTphbl. PenakcannoHHas
criekTpoMerpus. HekoTopsie TeopeTuueckrne COOTHOLICHUSI MEXAY pellakCalluOHHBIM MOJYJIEM,
KOHUEHTPALMEN MOJIMMEpa U MOJIEKYJIAPHON Maccol. KOMIUIEKCHBIA TUHAMUYECKUIA MOJYJIb U
JUHAMHAYECKAsl BS3KOCTb. AHAJIW3 YaCTOTHOW 3aBUCUMOCTH MOJYJIEH YIPYTrOCTH M IOTEPb.
Pacuer penakcalimOHHOrO CHEKTpa MO JaHHBIM JUHAMHYECKUX MCHBITAHUNW M BHUCKO3UMETPUH.
TaHreHc yria MeXaHH4ECKHUX IOTEPh U pelaKCallHOHHBIE TEPEX0abl B aMOP(HBIX MOJIUMEPAX.

[TpuHIMIBL CYHEPIIO3UINU (TemmepaTypHO-BpeMEHHas, [1b€30-BpEMEHHAs,
KOHLIEHTPALIMOHHO-BPEMEHHAsI U Jp.), UX aHAJTIUTUUECKOE IPECTABICHHUE.

1.4. TpuboHUKA MOTUMEPHBIX KOMITO3HUIIAM.

OcHOBHOW 3aKOH TpeHUs. AnAres3us, ayroresus, Koresus. BiusHue TtemmepaTypsl U
CKOPOCTH CKOJIbKEHUSI Ha BHEILIHEE TPEHUE MOJIUMEPHBIX KoMno3uluil. [lpumenenue npunnuna
TEMIIEPaTypHO-BPEMEHHON CYINEPNO3UIMK K BHEUIHEMY TPEHHUIO INOJuMepoB. TpeHue B
CTEKJIO00pa3HOM, BBICOKOIIACTUYECKOM M BSI3KOTEKY4YeM COCTOSHUM. ['paHuMYHbIE CMa3Ku AJs
MOJIMMEPHBIX MaTepuaioB. AHTUAAre3MOHHOE (a0resmoHHOE) JAelcTBHE CMa3oK. BrusHue
pelenTypHbIX ()akTOpoB, KauecTBa MOJUIOKKH, €€ BUOpaluu Ha BHeELIHee TpeHue. BnusHue
COOTHOIIEHUS! BHYTPEHHETO M BHEIIHEro TPEHUS HAa OCOOEHHOCTH (OPMOBAHUS MOJMMEPHBIX
KOMIIO3uLMi. Buabl 1 npuunnbl Opaka npu GpopMoBaHuUU.

1.5. DkcnepuMeHTallbHbIE METOJbl M3YYEHUS PEOJIOTMYECKUX CBOMCTB MOJIMMEPHBIX
KOMIIO3UIUH.

OCHOBHBIE THIBI POTALMOHHBIX, KAaNWUISIPHBIX BUCKO3UMETPOB, IIACTOMETPOB,
3JIaCTOBUCKO3UMETPOB, KPYTUJIBHBIX MAasSTHUKOB M HENOCPEICTBEHHO H3MEpsieMble Ha HUX
napametpsl. Koppensius Mexay peosoriueckuMy ImapaMeTpaMu B peXUMax HEMpPephIBHOIO U
MEPUOIUYECKOr0 JeOpMUPOBAHUS. AAre3MOMETPbI, TPUOOMETPBI.

Pa3znen 2. HayuHble U MHKeHepHbIe OCHOBbI IPOLECCOB IMOJIYYEeHHs MOJMMEPHbIX
MaTepHuajioB.

2.1. Cmemienue
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Kpurepun kauyecrBa cmemeHus. CTpyKTypHass M MeEXaHM4YeCKas HEOJHOPOIHOCTb.
«Cyxoe» cMelleHHe, HUCIOJb30BaHUE IUIACTU(PUKATOPOB, JIETYUYUX pPACTBOpPUTENIEH, BOJHOMU
cpeasl W Ap. JUId CMELIEHHUs MOJIMMEpPHbIX Komno3uiuil. dusnueckas kapThHa IMpoliecca
nepeMennBanusa. MexaHu3M JIaMUHapHOIO CMellleHus. BiusHue mnapamerpoB mpouecca
MEPEeMEIIMBAHNS KOMIIOHEHTOB Ha PEOJIOTUYECKHME W MEXaHUYECKHE CBOWCTBA IMOJIMMEPHBIX
MarepuanoB. Pacuer ruapoaMHAMHUYECKHUX — MapaMeTpoB  Ipolecca  IepeMelIMBaHUS.
TemnooOMeH B mpoliecce NepeMelInBaHUs. DKCIEPUMEHTalIbHbIE METOJ/Ibl OLIEHKH KauecTBa
cMmenieHus. [IpuHIMIbI MOeIMPOBaHUS CMELICHHUS.

2.2. OuzukoxuMus Mex($azHbIX SBJICHUHN B MOJIMMEPHBIX CUCTEMAX.

OcCHOBHbBIE TIOJIO)KEHMSI TEOpPUM aJcopOuuu M aare3uud mnonumepoB. CTpykTypa u
CBOMCTBA TMOBEPXHOCTH U MeXK(Pa3HBIX CJIO0eB. MeXaHW3M YCHUJIMBAIONIIETO JCUCTBUS
HaroJgHuTeNnen. PerrakcalimoHHbIe TPOLIECCH B HATIOJIHEHHBIX MTOJIMMEPAX.

2.3. Cmecu NOJIUMEPOB.

[Tpunnunsr 06pazoBanus moJuMepHbIx cmeceil. DopmupoBanue Mmopdosnoruu u GU3MKo-
MEXaHUYECKUX CBOMCTB. TepmoauHamuyeckass COBMECTUMOCTh M (ha30BOE pacCiIOCHHE.
[Ipoueccsl mepeHoca B cMecsX. B3auMONpoHMKAaKIIME MOJMMEpPHbIE CETKH. Peonorus u
MEXaHUYECKHEe CBOMCTBa MHOTO(A3HBIX MOJUMEPHbIX cMeceil. Cmecu MOJMMEPOB €O
CBOMCTBaMH T€pMO3J1acToOIUIacTOB. MoauduKanus miacTMace KaydyKkamu.

Paszgea 3. Texnosioruyeckue npoueccbl (GOpMOBAHUSA NMOJUMEPHBIX MATEPHAJIOB.

3.1. 'mapoariHaMuKa pacIijiaBOB U paCTBOPOB MOJIUMEPOB.

Oco0OeHHOCTH TUIPOAMHAMUKH, TEIJIO - U Maccolepenadyu B Ipoleccax IMepepadoTKH
MOJIMMEPOB. X0JIOAHASI BHITSKKA. PEOKMHETHKA CTPYKTYPUPYIOLIUXCS B MPOLIECCE U3TOTOBICHUS
MOJIUMEPHBIX cHUCTeM. [loHsATHE <CGKU3HECTIOCOOHOCTH» MOJUMEPHONH KoMmo3uuuu. Monenb
«OKU3HECIIOCOOHOCTIY.

3.2. U3roToBieHue N3NNI METOJOM SKCTPY3HHU.

[Ipornecc skcTpy3un u mpuMeHsieMoe 000pyioBanrue. AHaim3 padboThl FKCTpyaepa. Buapl
MIOTOKOB M MX aHAJUTHYECKOE Ipe/cTaBiaeHue. PacueTHpie GopMysabl 111 TEUEHUS TOJMMEPHBIX
MaTepHUajIoB B KaHAJIAX Pa3IMYHOIO CeYeHHs! (MyHIIITYKaX).

3.3.BanpieBanue NOJIMMEPHBIX MATEPUAJIOB.

@duznyeckass CYIIHOCTb IPOLIECCOB BalblieBaHMs M KaJlaHApoBaHus. Teopuu
BaJplieBaHusA. PacnopHble ycuius, WX 3aBUCUMOCTb OT BSI3KOYINPYIMX XapaKTEPUCTHK
MOJIMMEPHOTO MaTepuajla M KOHCTPYKTUBHBIX OcOoOeHHOcTell anmapaTtoB. KarmmpoBanue,
oOMa3ka.

3.4. IlpeccoBanue, JUTHhE TOJ MJABJICHHEM M CBOOOJHOE JIUThE IMOJMMEPHBIX
KOMITO3HIIUH.

[TonsiTe o mpoueccax nepepaboTKU MOJMMEPHBIX MaTepUaoB MPECCOBAHUEM, JTUTHEM
o JaBjI€HUEM U CBOOOMHBIM JUTheM. (OCOOEHHOCTH pealu3aludyd IPOLECCOB  JUIs
TEPMOILJIACTOB M TEPMOPEAKTUBHBIX KOMIO3ULMH. B0o3MOKHbIE MpUYMHBI U BUJBI Opaka MpH
(dbopMoBaHUU.

3.5. IlosydeHune moaMMEpHBIX MAaTEpPUAIIOB U3 PACTBOPA.

OU3NKO-XUMHUYECKUE OCHOBBI IPOLIECCOB MOJIYYEHUsI IMOJMMEPHBIX MAaTEepUaIOB U3
pactBopoB. KpaTkoe omucaHue TEXHOJOTMYECKHX MPOLECCOB (OPMOBAHMS BOJIOKOH, IJICHKH,
JAKOKPACOYHBIX TOKPBITUHM, KileeB, MOpPUCThIX wu3faenuid. Ilmactuzonmu u narekcel. OOmiue
MPUHIIMIIBI TOTYYeHUS U3ACTUH.

4. O0bEM YueOHOH TUCHUIJIMHBI

Bun yae6HO# paGoTsI O0BLEM TUCHUIIINHBI

3E Axan. 4. | Actp. u.
OO611ast TpPYA0EMKOCTh AUCHUIIINHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0,67 24 18
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Jlexinm 0,89 32 24
[Tpaxtuueckue 3ansarus (113) —

B TOM 4ucJe B (popMe MPaKTUYECKOU MOATOTOBKH — — —

Jlaboparopusie padots! (JIP) 0,89 32 24

B TOM 4ucIie B popme NPaKTUYECKOH MOATOTOBKH 0,67 24 18
CamocrosiTesibHasi paboTa 2,22 80 60
KonTtakTHas camocTositenpHas paboTa 299 0.4 0,3
CaMOCTOATETbHOE U3YUCHUE PA3/IeTI0OB AUCITUTIIMHBI ’ 79,6 59,7
B TOM uucIe B popme NpaKTUUECKOH MOATOTOBKH 0,66 24 18
JK3aMeH - - -
KoHTakTHas paboTa — MpOMEKYTOYHAS aTTECTAIHS — -
[ToaroroBka K 3K3amMeHy B - -
Buja koHTpoJIsi: 3a4éT Cc oeHKoi

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
"Teopusi U cBOWCTBA IHEPTOHACHIIIEHHBIX MaTepUAaJIoOB'
(b1.B.11)

1. Hdeab IMCOMINIMHBI — U3YYEHHE KJIACCOB JHEPIeTHMYECKUX MAaTEPHUANIOB, N3y4EHHUE
(U3UKO-XMMHYECKUX CBOMCTB MOPOXOB U CMECEBOI'O TBEPAOIO PAKETHOIO TOILIMBA.

2. B pesyabTaTe H3y4eHHs JMCHUIIMHBI 00y4alOIMICH 10JI2KeH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

K-7 (IIK-7.4, I1IK-7.5, TIK-7.10, TIK-7.11), ICK-2.2 (IICK-2.2.3, TICK-2.2.7, IICK-
2.2.8), ICK-2.3 (IICK-2.3.1).

3name: @SA3KOyNpyrue CBOMCTBAa NOJUMEpHbIX MartepuanoB, TPT u mnopoxos;
HaIIpSDKEHHOE COCTOSIHME W HAKOIUICHHWE IIOBPEXKJICHMM, Kpurtepuid beinm, Ttepmuyeckas
CTOMKOCTb, XMMHYECKas COBMECTUMOCTb KOMIIOHEHTOB TPT, mnpodHocTs mpu JelCTBHH
JTUHAMHAYECKUX Harpy3oK.

Ymems:

- MCCIIEOBAaTh TEPMHUYECKYIO CTOHMKOCTh HHEPreTUYECKHX MATEPHAIOB C IOMOUIBIO
meton0B JICK u TT'A;

Braoemy:

- HaBBIKAMH U3y4eHUsl U 00001IeHUs HHPOPMALUK B 00JaCTH HAYKU 00 SHEPreTUYECKUX
Marepuaniax.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpnen 1. @usnueckue u rensiopuznyeckue cpoiicrea nopoxos u TPT

1.1. IInotHOCTE M THUrpocKOnMYHOCTH NOpoxoB U TPT. IlnoTtHOCTE M €€ BiusAHHME Ha
OamucTryeckyro 3(GPEeKTUBHOCTD 3apsA0B. BiusHue MIOTHOCTH Ha JAJIbHOCTH I0JIETA PAKETHI,
3¢GeKTUBHBIA  €IUHUYHBIM  WUMIyabc. Meroabpl pacyeTa U HU3MEPEHUH  IUIOTHOCTH.
['paBuMeTpuueckasl MIOTHOCTb. BiusHue MmiaoTHOCTH, (OPMBI U KOHCTPYKIMM 3apsjia Ha
Ko3(G(ULMEHT HCHOJB30BaHUSA  paboyero oObemMa  KaMepbl  pPAKETHOrO  JBUTaTesl.
['MrpocKonMYHOCTh NTUPOKCUIMHOBBIX U OAJITUCTUTHBIX TOPOXOB. [ UTPOCKONUYHOCTH CMECEBBIX
TPT. BnusHMS TMIPOCKOIMYHOCTH Ha CBOWCTBA INOPOXOB M 3aps/iOB: BOCIUIAMEHSEMOCTb M
CKOPOCTb T'OpPEHHs, AYJBbHYIO CKOPOCTb CHapsja M JAJbHOCTH €ro IOJeTa, XUMHUYECKYI0 WU
¢u3nyecKyro CcTabMIbHOCTh, MEXaHMUYECKHUE CBOMCTBA. BiusHME KOMIIOHEHTHOIO cOCTaBa Ha
rurpockonuyHocte  CTPT. T'wrpockonuunocts  HamojHuTened. CrnocoObl  CHUXKEHUS
TUTPOCKOITMYHOCTH, YCIOBUS XPAHEHHUs IOPOXOB U 3apsAJI0B.

1.2. Tennogusuyeckue cpoiictea mnopoxoB u TPT. OcHoBHbIE Temnodusnueckue
cBoiictBa mopoxoB M TPT: yzaenpHas TEMI0EMKOCTb, KOA(PGHUIMEHT TEIIONPOBOAHOCTH,
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KO3 puImeHT TeMnepaTyponpoBOAHOCTH, TeMIeparypHble KOd(DPHUIIMEHTH JTUHEHHOTO |
00BEMHOr0  paclIMpeHHs, TemmepaTypa  cTekjgoBaHus.  [IpuMepsl  MCHOJIB30BaHUS
TEIVI0(PU3NUECKUX XapaKTEPUCTUK B TexHOoJoruu nopoxoB U TPT (pacueTsl TEXHOJIOTMYECKUX
IIPOLIECCOB U TE€XHOJOTMYECKHUX alllapaToB, pacueThl TEMIEPaTypHBIX IMOJIEH, BOSHUKAIOIINX B
3apsfax MpU XpPaHEHWU B YCIOBUSAX IMEPEMEHHBIX TeMIepaTyp, HpU OIEHKE HANpsSKEHHOIO
COCTOSIHUS 3apsJIOB, UCCIIEIOBAHUS MIPOLIECCOB BOCIUIAMEHEHHUSI U TOPEHMUS, TEINIOBOTO B3pbIBA).
CriocoObl pacueTa U U3MEPEHUN TEIO(U3NUECKUX XapaKTePUCTUK. BiusHue KOMIIOHEHTHOIO
COCTaBa SHEPreTHUECKUX MaTepUaOB Ha TEIUIO(PU3UYECKUE XaPAKTEPUCTUKH.

1.3.Onexrpusaus nopoxoB u TPT. Buapl snexkrpusanuu npu npou3BOJICTBE MOPOXOB.
OOpa3oBaHue 3apsa Ha IMOBEPXHOCTH KOHTAKTa >KUJAKOW Cpelbl C TBEPAbIM MaTepuUajoM
(27EKTpOJIUTHYECKAs DJIEKTPU3allus) MPU JIBUKEHUM JKUJKUX KOMIIOHEHTOB B alaparax u
TpyOompoBo10B. OOpazoBaHue 3apsia Ha TOBEPXHOCTH YACTHUIL TBLJIM M TIOPOIIKOB B IUKJIOHAX,
npu MexaHuuyeckoil obpaborke. KonrtakTHas snextpusainuss. OCHOBHbIE Mepbl OOecreueHus
0€301acHOCTH MpH MPOU3BOACTBE MOpoxoB U TPT.

Pa3nes 2. CTpykTypa nopoxoB Ha 0CHOBe IJIACTU(HUIUPOBAHHBIX HUTPATOB LEJIHJI03bI

2.1. HagMonekynsipHasi CTPYKTypa HHUTPATOB ULEJUIIOJ03bl. POJIb HaaMONEKYISIPHOM
CTPYKTYpPhI IOPOXOB IIpU POPMUPOBAHUU KOMIUIEKCA TEXHOJOTUYECKUX, (PU3UKO-MEXaHUUECKUX
U JIpyrUX CBOWCTB TOPOXOB. BrusHMe 0OCOOCHHOCTEW CTpOEHHUS MaKpPOMOJIEKY HUTPATOB
nesutrono3sl (HILL) Ha dopMupoBanre HAIMOJIEKYISIPHON CTPYKTYPHI. JKECTKOCTh MAaKPOMOJIEKYJT
HII. Kondopmaius 3BeHbEB M MakpoMoJieKysl. BiusHue creneHu sTepu@uUKanuy Ha
HaIMOJIEKYJApHYIO cTpykTypy HII[. ®a3oBoe cocrosHue u creneHb KpuctaimmuHoctu HII.
Temneparypsl IUIaBI€HHUS U CTEKJIOBaHMS. BriusHue coaepkaHusi a30Ta Ha CTENEHb
kpuctautmanoctn HI[. DOnementapnas suetika HII. Crtpoenmne muxpodubpumt. CTtpykTypa
BOJIOKOH aMOp(HO-KpHUCTAUNINYECKUX MoiauMepoB. OulOpuisipHas CTpyKTypa LEJUTI0I03bl U €€
HUTPATOB. BHYTpEHHsISI MOBEPXHOCTh, MOPUCTOCTh W KamWUIApHas CTpykTypa BosiokoH HII.
Mukpo- 1 MakpoCTpyKTypa HOPOXOB. DJIEMEHTbl MUKPOCTPYKTYpPbI: MaKpOMOJIEKYJIbI (MJIM UX
YYaCTKH), MHKPOKPHUCTAIIUTHI (KpucTauMyeckue MUKpPO(GUOPUILIBI), IIEPBUYHBIE
MUKPO(UOPUILIBL.

2.2. Crpykrypa MOpPOXOB. OJIEMEHTBHl MaKpPOCTPYKTypbl: ocTarku BojokoH HII,
cojiepXaniue IUIaCTU(PUKATOP, HEOTHOPOIHBIE IO COJACPNKAHUIO IUIacTU(UKaTopa o0OsacTu
mwiactuuuupoBanHoro HII, HepacTBopuMmble KoMIoHeHTHI mnopoxoB (BB, Merammuueckoe
roproyee, Karajau3aTopbl), 0Opa3yrolue caMocTosTeNbHbIe (a3bl. MoJeKyIIpHble KOMILJIEKCHI
HII ¢ nnactudukaropamu. CTpoeHrne MOJEKYISIPHBIX KOMIUIEKCOB U MEXaHU3M HX 00pa30BaHMUSL.
Bnusinue Temneparypsl, KOHIIEHTPALMK U BUJIA IUTaCTU(UKATOPA HA YCTOMYMBOCTD KOMILJIEKCOB.
Jluarpamma COCTOSIHUSL IUTACTU(UUIMPOBAHHBIX IOJIUMEPOB, OOpPa3yIOUIUX MOJEKYISPHBIN
koMIuiekc. BnusHue crenenu srepuduxanuu HI[ Ha cTpykTypy mopoxos. Ilnactudukanus
nupokcunuHa Nel HuTporinuuepuHoMm. BrusHHE KOHLIEHTpalUMUM U TEPMOJMHAMUYECKOTO
cpoacrBa actudukaropoB k HI[ Ha cTpykTypy mnopoxoB. BinsHHE TEXHOJOTrHYECKHX
PEKMMOB HM3rOTOBJICHUS HA CTPYKTYPHYIO HEOJHOPOJHOCTh IUIACTU(UIIMPOBAHHBIX HUTPATOB
Leurono3pl. KuHeTH4eckuii 1 TepMOJMHAMUYECKAN MEXaHU3Mbl BO3HUKHOBEHHS JIOKAJIbHOM
HEOJHOPOJHOCTH paclipesieieHus miactTudukaTopa B miactudunuposannbix HILI.

Pa3nen 3. Mexannueckue cBoiictBa nopoxos u TPT 6asnmcruTHOrO THIA

3.1. Mexannyeckne xapakrepucTuku T1opoxoB u TPT. Buael HanpsbkeHun,
BO3HUKAIOMIMX IPU H3rOTOBJIEHUH, TPAHCIIOPTUPOBKE XPAHEHUH WU NPUMEHEHUU W3AEIHil.
Tepmuueckne HanpspKEHUS B 3apslie NPU U3MEHEHHSX TEMIIEPAaTypbl OKPYXKAroLEH Cpessl.
Hanpspkenuss Ha rpaHunax —pasjena  «TOIUIMBO —  OpPOHENOKpBITHE», «TOIUIMBO  —
3AIIUTHOKPEISIIIAN CJIOM — TEIUIO3alUTHBIN CIIOW — Koprycy. HanpspkeHus Ha ONopHOM
ITIOBEPXHOCTH 3apsna. Hanpsxkenus npu tpancnopruposke. [leperpysku B nosere.

3.2. JlepopmanrioHHblE CBOMCTBAa OaJUIMCTUTHBIX MOPOXOB. [IpoyHOCTHBIE W
negopMmanmoHHblie cBoiictBa 1mopoxoB u TPT, mertonsl u3Mepenuii. Pa3pbiBHas HpOYHOCTbD,
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MIPOYHOCTh HA C)KaTUe, IPEJesl BBIHYKJIEHHOM AJIaCTUYHOCTH, IPEeNl TEKYUeCTH IPHU CXKaTUH,
JOJITOBEYHOCTh, yJapHas IMpPOYHOCTb, pa3pbiBHAs jAedopmanus, MOAYJb YIPYrOCTH,
JOJITOBPEMEHHBI MOJY/b IOJI3y4eCTU. XapaKTEPUCTHKU PEIaKCAIlMOHHBIX (CTPYKTYpPHBIX) U
¢azoBbIXx  mepexosoB B muactuuuupoBanHbix — HII.  HuskotemmepaTypHbli  u
BBICOKOTEMIIEPATYPHBIM CTPYKTYpHbIE Nepexo/ipl. BiusHue miactudukatopoB Ha TeMrepaTypy
epexo/ioB U JehopMalMOHHbIE CBOMCTBA MOPOXOB. TepMoMeXaHMYECKHE CBONCTBA HUTPATOB
LEJUII0NI03bl  TUIACTU(UUUPOBAHHBIX  HUTpodGhupamu. BrausHue THma u  cojep’kaHus
mwiactTuukaropa Ha MOIYJIb YIOPYrocTH. BbIHYXAEHHas 2JIaCTUYHOCTh, TeMIIeparypa
MEXaHUYECKOTO CTEKJIOBAaHUSA U TeMIEepaTypa XpYyNKOCTU MOPOXOB. BiusHue HampsokeHUs Ha
TEMIIEpaTypy MEXaHMYECKOTO CTEKJIOBaHHWS. 3aBHUCUMOCTh JAepopMalMd OT BpEeMEHHU
HarpykeHusi. BiusHue Temieparypbl Ha CKOpOCTh moyizydecTd. CrocoObl peryaupoBaHUs
ne(popMalMOHHBIX CBONCTB IOPOXOB.

3.3. IlpouHocTs W pa3pylieHUE OATTUCTUTHBIX IOPOXOB. MexaHHu3M pa3pylIeHUs
OpoxoB. BpeMeHHas 3aBUCHMOCTb MPOYHOCTU MOPOXOB. OCHOBHbIE KUHETUYECKUE YPABHEHUS,
OTNHCHIBaroIMe paspymieHne mopoxos u TPT, ¢pusudeckuit cMbICH K03PHUIIUEHTOB, BXOISIINX B
9TH ypaBHEHHsI, UX T'PaHUIBl IPUMEHUMOCTU. be3onacHoe HampspkeHue, IpeiesibHOe 3HaYeHHe
IIPOYHOCTHU, TEOPETUUECKAs MPOYHOCTh. HanpsmeHHOe cOCTOSHUE U HAKOIUIEHHE MOBPEKICHUIH,
UX KOJMYECTBEHHbIE ONMCaHus. BiausHre ocoOeHHOCTEN pelenTypHOro cocTaBa nopoxa (BUa u
KOJIMYECTBO IMJIAaCTU(PUKATOPOB, TUI U KayecTBO HIl, TN HanmoJHUTENS U CTENeHb HAIOJHEHMUS,
TEeXHOJIOTH4Yeckre (aKkToOpbl) HA MPOYHOCTHBIE CBOICTBa MOPOX0B. CHOCOOB! PEryaIUpOBaHUS U
COBEPUICHCTBOBAHUS MEXAaHUYECKUX CBOMCTB IMOPOXOB.

Pa3nen 4. Ctpykrypa u ¢puznko-mexanndyeckue csoiictrsa CTPT

4.1. O6mas xapaxkrtepuctuka cTpykTypsl CTPT wu TpeboBaHuMii K MeXaHHYECKUM
cBorictBaMm. Ctpykrypa CTPT, kak THTHYHOTO BEICOKOHANIOJHEHHOTO KOMITO3UTa. TpeboBaHus K
MEXaHUYECKUM CBOMCTBAM JJIsl BKJIAJHBIX U NMPOUYHO ckperieHHbIX 3apsiioB CTPT. TpynHoctu
koMnoHOBKM cocTaBoB CTPT, cBsi3aHHBbIE C B3aMMHON MPOTHBOPEUMBOCTHIO TPeOOBAaHUM K
KOMILJIEKCY (U3UKO-MEXaHUUYECKUX, TEXHOJOTMYECKHX, SHEPreTUYECKUX U JIPYrUX CBOICTB.
TpeOoBanusi K CBOMCTBaM BYJIKAHU3AaTOB CBS3YIOIIMX BBICOKOHAIIOJHEHHBIX KOMIIO3UTOB JUIS
BKJIAJIHBIX U MIPOYHO CKPEIIJICHHBIX U3/ETHi.

4.2. Nedpopmarus u paspyumenue CTPT. OcHoBHble cTaauu fedopMalny U pa3pylieHus
BBICOKOHAIOJIHEHHBIX KOMIIO3UTOB. Jlepopmanuu U pa3pylleHHEe KOMIIO3UTOB C pPa3IMYHON
BEJIMYMHOM aAr€3MOHHOTO B3aWMOJEUCTBUS CBS3YIOIIMX C HamoJHUTEIsIMH. (OCHOBHBIE
¢dakropsl, BiustonMe Ha MexaHudeckue cBoiictBa CTPT. Bnusnue HamosHuTeneir Ha
MEXaHUYECKUE CBOMCTBA. ANre3MOHHBINA, KOT€3UMOHHBIH M CMEIIAHHBIN XapakTep pa3pyLIeHHs.
Binsane XuMHYECKOM NPUPOABI HANOJIHUTENS HAa DJHEPrUI0 AAre3WH. Y CHIIMBAIOIINE
HanosiHuTenu. CrocoObl peryaupoBaHMsl aAr€3MOHHOTO B3aUMOJEWUCTBUS CBSIBYIOLIUX C
HAIOJIHUTENSIMU. BiusHuEe cTeneHu HamoJHEHUS Ha MOMAYJb YIPYrOCTH U KPUTHUECKYIO
negopManuio Npu paspyllieHUd. BiusHue rpaHyloMeTpUdeckoro coctaBa U (OpMbl YaCTHIL
HAaIlOJHUTENSI HA MEXAaHWYECKHE CBOWCTBA. BiMsHME THAPOCTATMYECKOrO JAaBJICHHS Ha
Mexanudeckue cBorctBa CTPT. BnusHue CBOWCTB MOTMMEPHOrO0 KOMIIOHEHTa (MOJIEKYJISpHAS
Macca, MOJIEKYJISIPHO-MacCOBOE paclpe/esieHne, MOJASPHOCTh, HaJIM4Me (PYHKIHMOHAIbHBIX
IPYyII) U CHOCOOOB €ro CHIMBaHHWS Ha MEXaHWYECKHME CBOWCTBA BYJIKAHU3aTOB, aJr€3HOHHOE
B3aMMOJICHCTBUE C HamoJIHUTEIIMH, Mexanudeckue cBoiictBa CTPT. OcoGenHocTH
perynupoBanue wmexanndeckux cBorctB CTPT Ha oOCHOBE OJIMUTOMEpPOB C KOHIICBBIMH
(GYHKIMOHATBHBIMU IpynnaMy. BiusHue miacTudukaropoB Ha MEXaHUYECKHE CBOMCTBA.

4.3. Metonpl SKCHEPUMEHTAJIbHBIX HCCIEIOBAHUI MPOYHOCTH HATYpPHBIX 3aps/oOB.
KowmmnekcHass mporpamMMa HMMUTAIIMOHHBIX HCHbITaHUM. [IpoYHOCTH MHpU TpaHCIIOPTHPOBKE.
HccnenoBanue npoYHOCTH BKJIAAHBIX 3apsAJ0B C MMUTALMEH IOJIETHBIX Harpy3ok. I[IpodHOCTh
KpYNHOTrabapUTHBIX 3apsA0B IpPU JAEUCTBUU OCEBBIX HArpy3oK. OTallbl U MOPSJIOK MPOBEPKHU
pabortocnocobHocT. [IpoyHOCTH 3apsA0B NpH ACHCTBUM MONEPEYHBIX HArpy3ok. Mmuranus
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pabounx Harpy30K IMpH BpalEHUHU U BBIXOJIE€ JBUTATENs HA PEKUM KBa3UCTALlMOHAPHOM paboOThI.
[Ipo4HOCTB 3aps110B NIPU ACUCTBUU JUHAMUYECKUX HArPy30K.

Pa3nes 5. Cta0uiibHOCTH IOPOXOB M 3aps/I0B

5.1. ®wuznueckas crabuibHocTh mopoxoB u CTPT. Ilpoueccel, pa3BuBarouiyecs: B
nopoxax U TPT npu ux xpanenun. OCHOBHBIE MPUYMHBI HECTAOMIBHOCTH, CBS3aHHBIE C
BIMSIHUEM XUMHYECKHX, MEXaHHMYEeCKHX M (PU3MKO-XUMHUYeCKUX (akTopoB. Duznueckas
ycroiunBocTh nopoxos u CTPT.

5.2. Murpauus HU3KOMOJIEKYJISIPHBIX KOMIIOHEHTOB. OCHOBHbBIE BHbl (PU3UUECKON
HecTaOunbHOCTH. TepMmoauHamuueckas (pu3uyueckas) YCTOMYMBOCTb, KakK CIOCOOHOCTb
SHEPreTUUECKOro Marepualia coXpaHsTh (ha30BbIi COCTaB, CTPYKTYPY U CBSI3aHHBIE C 3TUM
cBoiicTBa. OCHOBHbBIEC BUJbl U MPUYUHBI IOTEPU YCTOMUMBOCTHU: IKCCYJAIMS U KPUCTAILTU3ALIUS
I1aCTU(PUKATOPOB, KPUCTAIM3ALMSA TOJUMEPHOTO KOMIIOHEHTA CBS3YIOIIMX, MUIpaLus
KOMIIOHEHTOB U3 3apsjia B OpOHENOKpBHITHS, (ierMaTU3MPOBAaHHBIC, 3alllUTHO-KPENSIINEe U
TEIUIO3allUTHBIE CJIOM, U3MEHEHHE COCTaBa B pE3YJbTaTe HCIAPEHMS JIETy4YUX KOMIIOHEHTOB,
MOJIMMOP(HBIE MPEBPALICHUS B KPUCTAUIMYECKUX HAMOJIHUTENSAX, YACTUYHAsS PAaCTBOPUMOCTH
opranuueckux HamonHurtened (BB) B cBasyromem. Oxccyganuss M KpUCTaJIM3alus
mwiactudukaropoB.  TepMoaMHAMHMUYECKHWE  YCJIOBHUS  JKCCyHallMM W KPUCTAJUIM3ALUHU
mwiactudukaropoB. TepMmoauHamMHuecKas YCTOWYMBOCTb OaJLTUCTUTHBIX IOPOXOB, IPEIEIIbI
COBMECTHMOCTH 3HEPrOHACHIUICHHBIX IJIaCTU(PUKATOPOB C HUTpaTaMu ILEJUIH0N03bl. BrusHue
TEMIIEpaTypbl U CTENEHH OSTEepUPHUKALUU HUTPATOB LIEJUIIOJIO3bI HAa TEPMOJMHAMUYECKYIO
ycroiuuBoCTh. llpenenbHo JomycTHUMble KOHLEHTPALUU IUIACTU(GUKATOPOB B  COCTaBax
OaJUIMCTUTHBIX TNOPOXOB. BnusHue cnocoba mnodydyeHHs Ha QUINYECKYIO YCTOWYMBOCTb.
Tepmoaunamuueckas ycroiunBocts CTPT. BnusHue IIIOTHOCTH HPOCTPAHCTBEHHOM CETKU
CBA3YIOLUIETO HAa TEPMOJAMHAMUYECKYI0 YCTONYMBOCTh. 3aKOHOMEPHOCTH KpUCTAJLIU3ALUU
mwiactuukatropos B cBa3ytommx U CTPT. Kpurepum BbeiOOpa miaacTH(QHUKATOPOB,
YIOBJIETBOPSIOIIUX TpPeOOBaHUSIM MO OOECHEYEHUIO TEPMOJAMHAMUYECKON YCTOMUMBOCTH
TOIIMB. MeTroasl OLUEHKM TEPMOJMHAMHMYECKOW  yCcTOM4YMBOCTM nopoxoB u TPT.
Kpucramnuzanus mnomumepoB B coctaBax CTPT. 3akoHOMepHOCTH  KpHCTaUIM3alMU
MOJIMMEPHBIX KOMIOHEHTOB B cocraBax CTPT. BnusHue Kpuctalam3aluu Ha MEXaHUUYECKUE
CBOMCTBa TOIUIMB. BilMsHHME XMMUYECKOTO CTPOEHHS MOJIMMEpPAa W KOMIIOHEHTHOIO COCTaBa
CBSA3YIOLUIMX Ha TEPMOJMHAMUYECKHE YCIOBHUS KpucTaumsanuu. Kunernueckue ocoOeHHOCTU
KpUCTAJNIM3allMK  31acToMepoB. BimsHue Ttemmeparypbl Ha CKOPOCTb KPUCTAJUIM3ALUU.
YCcKkOopeHHblE ~ METOJbl  IPOTHO3UpOBaHMs  Kpucrtamuimzauud. CnocoObl  MMOAaBlIEHUS
KpucTaJIM3auuu. Murpaius HU3KOMOJIEKYISPHBIX KOMIIOHEHTOB. 3aKOHOMEPHOCTH MHIpalUu
HHU3KOMOJICKYJISIPHBIX KOMIIOHEHTOB B mopoxax u TPT. Murpamus u nepepacnpeneieHue
HU3KOMOJIEKYJISIPHBIX KOMIIOHEHTOB [0POXa, KaK MpUYMHA HECTAOMIBHOCTU CBOICTB MOPOXOB U
3apsanoB.  Juddy3us 1mactudukKatopoB B OpPOHEMOKPHITHS,  3AlIMTHO-KpEIAIUe |
TEIUIO3AlllUTHBIE CJIOU. 3aBUCUMOCTh  Kod(¢uuueHta B3auMoAu(pQy3uu OT CBOMCTB
MOJIMMEPHBIX ~MAaTpUIl TOIUIMBA M  KOHTAaKTUPYIOUIUX C HHUM [OJMUMEPHBIX CJOEB.
TepmoauHamMuueckue W KUHETHYECKHE (DAKTOPbI, OIMpEAessSIone CKOpocTh Aupdy3uu u
nepepacnpesesieHdss KOMIOHEHTOB. dusnyeckas CTaOMJIBHOCTb  HUPOKCHUIMHOBBIX U
chepuyecKux MOPOXOB. YJETYyYMBAaHHE OCTATOYHOIO PACTBOPUTENS M TUTPOCKOINUYHOCTH —
OCHOBHbIE (PM3UKO-XUMUYECKHE PUIMHBI HECTAOMIBHOCTH CBOWCTB MUPOKCUIIMHOBBIX TIOPOXOB.
Bnusinue ycioBuil XpaHeHMsI IOpoXa Ha COAEPKAHUE JIETYYUX KOMIIOHEHTOB U CTa0MJIBHOCTh
0aJUTMCTUYECKUX XapaKTEPUCTHK BbICTpEa.

5.3. ®usnyeckas CTaOWIBHOCTh TNHPOKCHWIMHOBBIX M  C(EpPUUECKUX IOPOXOB.
lapanTuitHbie CPOKM XpaHEHUsS MHUPOKCUIMHOBBIX TOPOXOB. 3aKOHOMEpPHOCTH auddy3un
(ermMaTu3aTopoB B MUPOKCUIMHOBBIX U chepuueckux nopoxax. Juddysnonnas ycroitunBoctsb
(rerMaTu3MpOBaHHBIX C€JI0EB. MexaHM3M M CHocoObl cTabmiMu3anuu (prerMaTu3upoBaHHOIO
cios. BiusHue Ttemmeparypbl U coJepKaHUS IUIacTU(UKATOpa Ha YCTOMYMBOCTh U COCTaB
(baerMaTU3UPOBAHHOTO CIOS.
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Paspnen 6. 'apanTHiiHble CPOKHM XpPaHEHHS

®akTopbl, ONpPEAEIAOIINE PAO0TOCIIOCOOHOCTD, TAPAHTUPOBAHHYIO HAa/IE)KHOCTh U CPOKU
CIIy’ke0HOM MPUroAHOCTH u3nenuil. [lporno3upoBanre rapaHTUHHBIX CPOKOB XpaHeHus. BriOop
KPUTHYECKHX I1apaMETpPOB IPU OLEHKE TapaHTUMHBIX CPOKOB XpaHeHus nopoxoB u TPT.
[TocnenoBaTenbHOCTh OCHOBHBIX JTAallOB OIpPEACIICHUS TApAaHTUWHBIX CPOKOB XpPAaHEHMS.
Metonuka pacuera I'CX. Crapenue npu (OpcHpOBAHHBIX YCIOBHSX. BbIOOp KMHETHYECKUX
[apaMeTpoB CTapeHMs. 3aBUCUMOCTh KPUTHYECKOrO MapamMeTpa OT BPEMEHU M TeMIepaTypbl
CTapeHusi, pacueT KOHCTAaHTbl CKOPOCTH, 3((HEKTUBHON SHEPTrUU aKTUBALIMU U TIPEIIKCIIOHEHTHI.
Knumatuueckue yciioBUs XpaHEHUs 3apaJoB. OKBHUBAJICHTHbIE TEMIIEpaTypbl M CpPOKHU
JKCIUTyaTaluu.

Pa3nen 7. TepmocTraduiasHocts 3apsinos TPT

Mexanu3mbl 00pa3oBaHUs TPEIIMH, pEJAKCAlMOHHAs M XUMHUYECKas TUIIOTE3bI
pactpeckruBanus. OCHOBHbIE 3aKOHOMEPHOCTH AU(PPY3UH ra3oB B MOJIMMEPHBIX MaTepHaiax U
nopoxax. IIpomeccsl mnepenoca. IIpoHMIITaeMOCTb, PAacTBOPUMOCTH Ta30B B IOJUMEpax H
nopoxax. l'a3oHaKOIUIEHWE NpU JJINTEIBHOM BO3JECHCTBUM TeMIlepaTypel. Pacnpenenenue
JABJICHUS Ta30B U HAIPSDKEHUHU 1O CBOAY 3apsana. OU3MKo-XUMHUYECKas MOJENb I ONHUCAHMS
TEPMUYECKONH CTaOMJIbHOCTH 3apsiioB. Pacuer BpeMeHHM [0 Hayala pacTpPEeCKUBaHUS.
Hcnonp3oBanue kpurepus belnu uisi TPOTHO3MPOBAHUS YCIOBUM pa3pyLICHHs 3apsioB NPH
XxpaHeHuH. BnusHue rabGapuToB u3NENMs Ha TEPMOCTAOMIBHOCTb. B3anMOCBSA3b pa3MepoB
3apsa € UHAYKUMOHHBIM IEpUOJIOM €ro paspymeHusa. TepmocradbuibHocTh TPT
OamucTuTHOrO THMa U cmeceBbix TPT.
Paspnen 8. Pagnannonnas croikoctsb nopoxos u TPT

[TonsiTHEe 0 pagualMOHHON YCTOWYMBOCTH 3HEPrOHACHIIIEHHBIX MaTepuanoB. OCHOBHBIE
BHU/JIbl MOHU3UPYIOLIIMX HW3JIYYEHHMI IPU 3KCIUTyaTalMW W NpUMEHEeHHH nopoxoB U TPT u mx
BIIMSIHUE HA KOMIIOHEHThl JHEPreTUYECKHX MarepuaioB. PaauanuoHHoe pasiiokeHue
KOMIIOHEHTOB.  PaguannOHHO-XMMUYECKHE  NPOLECCHl  CIIMBAaHUSA W JECTPYKIHH,
ra3oo0pa3oBaHMsl U OKHUCIIEHUS TOJUMEPHBIX KOMIOHEHTOB. BiusHue paguanuu Ha cBoiicTBa
MOpoXoB M 3apsiioB. IlpeaenpHo-momycTUMble J103bI 00MydeHUs. MeToabl HCHbITaHH.
Pannanmonnas croiikocts CTPT 1 mopoxoB Ha HUTPOIICILTIOIO3HON OCHOBE.

4. O0bEM YueOHOH TUCHUIJIMHBI

Bun yae6uO# paGoTsI O0BLEM TUCHUIIINHBI

3E Axan. 4. | Actp. u.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4ucJje B GopMe NPaKTHYeCKOil MOAT0TOBKH 0,33 12 9
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJie B popMe NPaKTUYECKOH MOATOTOBKH 0,33 12 9

Jlaboparopusie padoTs! (JIP)

B TOM 4HcCJie B OpMe MPAKTHUECKOM IMOrOTOBKH

CamocrosiTeJibHas paboTa 1,11 40 30

KonTakTHas camocrositenbHas paboTa — —

1,11
CaMoCTOSTEIbHOE H3YUEHHUE PA3/IEIO0B AUCHHUIIIMHbI 40 30
B TOM 4HcJe B (POpMe MPAKTHIECKOM MOITOTOBKH — — —
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyToOUYHas aTTeCTaIus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja koHTpoOJISI: JK3aMeH
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AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
"OCHOBBI TEXHOJIOTHYECKOH 0€30IIaCHOCTH MPOU3BOICTBA IHEPrOHACHIIIEHHBIX
MaTtepuasioB u uzaenuii" (b1.B.12)

1. Heap AUCHUIUIMHBI — O3HAKOMJIEHHE OOydYalolIUXcs € OOLIMMHU NPUHLIUIIAMU
TEXHOJIOTHYECKOM O€30MacHOCTH MPHU MPOU3BOACTBE SHEPTOHACHIIIIEHHBIX MATEPUAJIOB.

2. B pesyabTaTe H3y4eHHs IMCHHUIIMHBI 00y4alOIMICH 10JI2KEeH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX JTOCTHKCHUS:

IIK-6 (I1IK-6.1; I1K-6.2; I1K-6.3; [1K-6.4; [1K-6.5; I1K-6.6; [1K-6.7).
3uamo:

—  OCHOBHBIE ONACHOCTU IPOU3BOJCTBA IOPOXOB U PAKETHHIX TOIUIMB; B3aUMOCBS3b
B3pBIBUATBIX  XapaKTEPUCTHK  HSHEPrOHACHILIEHHBIX MaTepHalioB C HUX PEUENTYPHBIMU
0COOEHHOCTSIMHU U TEXHOJIOTHYECKUMHU 0COOEHHOCTSIMH ITPOU3BO/ICTBA;

— OCHOBHBIE METOABl M  CpPEICTBA  HCCIENOBAaHUSA  MOXKAPOB3PHIBOOIIACHOCTU
nosy(adprUKaToB U TOTOBBIX H3JEIUNA M OOeCleyeHHs MPOU3BOJCTBEHHOW O€30IacCHOCTH Ha
MPEIPUATHSIX;

Ymemy:

—  ONpENeNATh KaTerOpMHHOCTh ONACHOCTHM MPOM3BOJACTBEHHOIO IIpoLEecca, Kiace
OIIACHOCTH OCHOBHBIX U TPOMEXKYTOUYHBIX IIPOIYKTOB;

Braoems:

— IMPaKTUYECKUMHU HaBbIKaMH, HEOOXOJMMBIMU JUI OLEHKH ONACHOCTH XHMHKO-
TEXHOJIOTUYECKOT'0 Ipoliecca U 000py10BaHMs, € LEJIbI0 MPEAOTBPALLIEHUIO aBAPUITHBIX CUTYalU
1 BbIOOpa METOJIOB U CPECTB 3aIUTHI.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pazjnen 1. Metoasbl ucciieI0BaHUA M UCTIBITAHUI pa3auyHbIX BUaA0B JHM

YysctBuTenbHocTh DHM K pa3inuuHbIM BUAAM HayalbHOIO HMITyJbca. B3pbiBuaThie
XapaKTEPUCTUKHU MOPOXOB U TBEPAbIX pakeTHbIX ToruB (TPT).

Paspnen 2. OcHOBHBIE NOHATHSA (PU3UKU I'OPEHUS U B3PbIBA

Knaccudpukanus OHM. Topenne OHM. Mexanmsmbl — peroHanmu  OHM.
UysctBuTenbHOCTh OHM K pa3nuuHbIM  BUAAM HAyalbHOIO HMITyJbca. B3pbiBuatbie
xapaktepuctuku mopoxoB u TPT. Ilpuunnsl aBapuii npu npoussoacrse JHM. Cxema pa3Butus
aBapuu B ammaparax. OOpa3oBaHHe HAYAJIBHOTIO OYara 3aropaHus, paclpOCTpaHEHUE TOpEeHHs,
[Iepexo/i TOPEHUsI BO B3PbIB WK J1eTOHALNI0. OCHOBHbBIE MPUYUHBI BOSHUKHOBEHUS HauyajibHOTO
ouara npu mnepepaborke u oOpamenun ¢ OHM. BriusHue peuentypHO-KOHCTPYKTUBHO-
TEXHOJIOTHYECKUX (PaKTOPOB HA BEJIMYMHY HAIIOPHOCTH Ipecca. Pa3pbiB 1eTOHAIIMOHHON BOJIHBI
[0 MHTEHCUBHOMY U 3KCTEHCUBHOMY (hakTopam. CriocoObl CHHYKEHHUS ONACHOCTH IEpexoja
ropeauss B gertoHauuto (III'J[). Kpurepum mnopaxeHus BO3AYIIHON yAapHON BOJIHOM.
ObecrieyeHre  0€30MaCHOCTU  TEXHOJOTMYeckoro oOopynoBaHus npousBoicrea OHM
Pa3INYHOTO BHJA.

Paspen 3. IlpaBmiaa  ycrpoiictTBa M JKCIUIyaTalMd  NPeANPHUATHH,
npoussoasmmx BM

TporunoBeii  3kBHBajeHT 1nopoxoB W TPT. besomacHele paccTostHusS Ui
MIPOM3BOJICTBEHHBIX 3aaHui. Kraccudukamuss mnpousBOACTB IO  CTENEHH OMACHOCTH.
OcoOeHHOCTH MpPOM3BOJACTBA, XPAaHEHUS, YHUUYTOXKEHHUS, MEPEBO3KU pa3iuuHeix BM.
TpeOoBanusi K  TEXHOJOTMYECKOMY OOOpYyIOBaHHIO, pa3MelleHue oOopynoBaHUS B
MIPOM3BOJICTBEHHBIX  3/IaHUSAX, pa3MELIEeHUuEe 3JaHUM U 3alUTHBIX COOPYKEHUH Ha
npoMIiomaake, 3G(GEeKTUBHOCTh Pa3IMUHBIX BUIOB 3aLIUTHBIX COOPYXEHHUH, Oe30macHbIX U
NOMYCTUMBIX  pacCTOSHUM  MexJay HUMU. OCHOBBI MOCTPOEHHS  B3PBIBOOE3OMACHBIX
TEXHOJIOTMYECKUX IpoleccoB npoussoactsa BM. IIporuo3upoBanne nocineacTBuil aBapui JUist
TEXHOJIOTHYECKOr0 000pYAOBaHMs HA OCHOBE MO/IEIbHBIX HCIIBITAHUH.
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Pasnean 4. Iloxkapo- u B3pbIB0o6e30nacHOCTH MPou3BoAcTB BM

[TaccuBHbBIE MeTOJIbI OOECIIEUNBAOIINE M10KAPO- U B3PHIBOOE30IIACHOCTD MPEANPUATHI.
[IpMmeHeHre MOJIHOCThIO 0€30IaCHOrO AEKTPOOOOPYIOBaHMS, @ TAKKE B3PHIBO3AIIUIIEHHOTO
o0opynoBaHus, IPEeIHA3HAYEHHOIO JUIsl UCIIOJIb30BAHUS B TFOPIOYUX Ta30BBIX, MapOTa3oBbIX U
IBUICBBIX Cpegax. AKTHBHBIE MeTozpl. CpencTBa aBTOMAaTHYECKOro KoHTposs. Kowrmiekc
MpOo(UITAKTUIECKUX MEPOTIPUATHH.

Pa3nea 5. B3ppiBo3amura TpancnopTHbIX cucteMm Kiacecndukanus onacHbIX rpy3os
ObecrnieyeHre 0€30MaCHOCTHU MIPU NEPEBO3KE IHEPIrOEMKHUX MaTEPUAJIOB.

4. O0b€M YueOHOH TUCHUIJIMHBI

O0BLEM TUCHUIIINHBI

Bun yuebnoit paboTsl
3E Axan. 4. | Actp. u.

OO611ast TpPYA0EMKOCTh AUCHUTIIINHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKH - - -

Jlexun 0,89 32 24
[Tpaktuueckue 3ausarus (113) -

B TOM 4ucJe B (popMe NpaKTUYECKOM MOATOTOBKH — — —

Jlaboparopusie padoTs! (JIP) _ — _

B TOM 4ucJie B popme NpaKTUYECKOH MOATOTOBKH — — —

CamocrosiTeJibHas paboTa 1,11 40 30

KonrtakTHas camocTositenpHas paboTa 111 0.4 0,3
CaMOCTOSTEIbHOE H3YUEHHUE PA3/AETIOB AUCHHUIIIMHbI ’ 39,6 29,7
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH 0,22 8 6
JK3aMeH — — —
KonTakTHas paboTa — mpoMeXyTOUYHas aTTEeCTaLHs - -
[ToaroToBka Kk 3K3aMeHy B — —
Buja koHTpOJISI: 3a4éT ¢ OeHKOH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
"VYupasienue kadectrsom JHM" (b1.B.13)

1. Heap aucuumiuHbl — QGOpMHpPOBAaHUM Yy OOy4aroUIerocs 3HAHUNH OCHOB HAyKU O
MOJIyYeHUH U  IepepabOTKe  MOJUMEPHBIX  KOMIO3UTOB  PA3IMYHOTO  Ha3HAa4YeHWS,
nepepadbaTbIBa€MbIX B TOTOBBIE U3JENIMS METOJOM IPOXOJHOTO MPECCOBaHMS M 00J1aJaroniux
YIIy4IIE€HHBIMH TEXHOJIOTHYECKUMH U SKCIUTYyaTallMOHHBIMHU XapaKTEPUCTUKAMU.

2. B pe3ysbTare u3y4eHHs] AMCUUIIMHBI 00y4AKOIIHUIACH 10JIKEH:

Obnadams CIEyIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS:

IIK-4 (IIK-4.9); NK-5 (IIK-5.1); IICK-2.1 (IICK-2.1.1); NICK-2.2 (IICK-2.2.3;
[1CK-2.2.7); IICK-2.3 (IICK-2.3.1; [ICK-2.3.3).

Buamo:

- OCHOBBI HAayKH O TOJYyYCHUH U TEPepadOTKE MOJIMMEPHBIX KOMIIO3UTOB PaA3IMYHOTO
Ha3HA4YCHMS, MepepadbaTbiBa€MbIX B TOTOBBIC H3IHJIMS METOJOM IPOXOJHOTO IPECCOBAHUS H
00J1aTatoNuX YITyYIIEHHBIMU TEXHOJOTUUECKIUMHU M SKCIUTYaTAllMOHHBIMHU XapaKTePUCTUKAMU.

Ymemo:

- ONpENENsATh B3aUMOCBSI3b PEOJOTHMYECKUX, TEXHOJOTHMYECKUX M AKCIUTyaTallMOHHBIX
XapaKTEPUCTHK TMOJUMEPHBIX MATEPHAIOB C HMX PEHENTYPHBIMU OCOOCHHOCTSMH, Ka4€CTBOM
HUCXOJIHOTO  CBHIpbsi, TMONy(haOpUKaTOB W  BIUSHUEM TEXHOJOTHYECKHX J00aBOK Ha
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BEITIICTICPEYHCIICHHBIC TTapaMETPEHI.

Braoempo:

- TEOPETHYSCKUMU W TPAKTHYCCKUMH HaBBIKaMU i1 pa3pabOTKU KOMIO3HIMHA ¢
3aJIAaHHBIMH PEOJIOTHICCKUMU M TEXHOJIOTUICCKHMH CBOWCTBAMHU.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Buabl mMoaupuuupyommx 3/1eMeHTOOPraHUYeCKHUX J00aBOK M HX
NpUMeHeHHe JJIsl YJIy4YlIeHUs] TeXHOJOTHYeCKHUX M IKCIIYaTAlMOHHBIX XapaKTepPHCTHK
MOJTUMEPHBIX KOMIIO3UTOB.

Buner momubunupyrommx ragoreHcoaep)kauux Jo0aBok. BriusHue no6aBok Ha
MEXaHUYECKUE U TEXHOJOTUYECKUE CBOMCTBA MOJIMMEPHBIX KOMIIO3UTOB.

Pazgen 2. KommiiekcHoe MoaudpuuupoBaHHe CBOMCTB KOMIIO3UTOB C NOMOIIbIO
NT®?>.

OcoOeHHOCTH MEXaHMYECKOro IMOBEeACHUsS cMmeced mnosmMepoB. JlepopmarnoHHo-
MIPOYHOCTHBIE XapaKTEePUCTUKH, BU/IBI arpamm pacTsHKEHHS KOMIIO3UTOB,
MoauduIMpoBaHHbIX ¢ nomouibio [IT®D. Ayrore3noHHass IPOYHOCTh MOAU(PUIIMPOBAHHBIX
HAIOJIHEHHBIX KOMIIO3UTOB.

Paszpnen 3. Oco0ennocTun MeXaHHM3Ma pa3pylueHus KOMIIO3UTOB,
MOAU(PUUMPOBAHHBIX ¢ MOMOILIbIO IIT®D

MynbTHILUIETHOE KpEeH3HpOBaHUE U CABUroBas TeKydecTb BnusHue monuduuupoBaHus

Ha JehOopMalUUOHHO-IIPOYHOCTHBIE XapaKTEPUCTUKU MOJUMEPHBIX KOMIIO3UTOB IpHU
OJIHOOCHOM PAaCTSKEHHUH, YTAPHOM CIBUTE.
Paznen 4. PeoJsioruueckue U TeXHOJIOTHYeCKHe XapaKTepPUCTHKH

Moaupuuupoanubix K

Ponp peonoruu B mporieccax CMEHIEHHsS] U TNEepepadOTKH MOJMMEPHBIX KOMIO3HUIHIMA
MoauduimpoBaHHbix ¢ nomoulpio [ITOD BnusHue moaunduuupoBaHusi 3HEProHachIIEHHBIX
MOJIMMEPHBIX KOMIIO3UTOB Ha HUX PpEOJIOTUYECKHE U TEXHOJIOTMYECKUE XapaKTEepPUCTUKH,
BHYTpEHHEE, BHEIIHEE TPEHHE, 3IACTUYHOCTh, HAMOPHOCTh (DOPMYIOIIMX MPECCOB MPU HX
nepepadboTke.

Paznen 5. OcodeHHOCTH NepepadoOTKH MUPOTEXHUYECKUX KOMIO3ULMIA Pa3IMYHOIO
HA3HAa4YeHUs] MeTOI0M MPOXOJHOI0 NPecCOBAHMSI.

Bnusnue MoauduuupoBaHus KOMIIO3UTOB HA WX BHYTPEHHEE, BHELIHEE TpPEHUE HU
HOpMaJibHble HamnpspkeHus npu popmoBanuu. KosduuueHT TeXHOJOTHYHOCTH U HAOPHOCTH
ITHEK-IPeccoB MpU  (POpMOBAHMM MOAU(DULIUPOBAHHBIX MHPOTEXHUYECKUX KOMIIO3HMIIMM.
Oco0eHHOCTH KOHCTPYKIUU MPECCUHCTPYMEHTA Ul IPOU3BOJICTBA MUPOTEXHUUECKUX M3
METO0/I0M MPOXOJHOTO IPECCOBAHUSI.

4. O0bEM YueOHOH TUCHUIIJIMHBI

o O0BEM TUCHUIIINHEI
Bun yuebnoit paboTsl Oném aucuuma

3E Axan. 4. | Actp. u.

OO611ast TpPYA0EMKOCTh AUCHUTIIINHBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOM NOATOTOBKH 0,67 24 18
Jlexinm 0,89 32 24
[Tpaktuyeckue 3austus (113) 0,89 32 24
B TOM 4ucJie B (popMe NpaKTUYECKOM MOATOTOBKH 0,67 24 18

Jlaboparopusie padoTs! (JIP) _ — _

B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH — — —

CamocrosiTeJibHast paboTa 2,22 80 60

KonrtakTHas camocTositenpHas paboTa 0.4 0,3

CaMoCTOSATEIbHOE U3YUEHHUE PA3/IETIO0B AUCHHUIIIMHbI 79,6 59,7
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B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH 0,44 16 12
JK3aMeH _

KonTakTHas paboTa — mpoMeXyToO4YHas aTTeCTaIus — —

IloaroToBKa K 3K3aMeHy — _

Buja koHTpOJISI: 3a4éT ¢ OeHKOoH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
"IIpUHIUNBI KOMIIOHOBKH HEPTrOHACHIINEHHBIX MAaTEPHAJIOB PA3JIMYHOI0 Ha3HAYeHU "
(b1.B.14)

1. Heap AUCHUIUIMHBI — O3HAKOMJIEHHE OOydYalolIUXcs € OOLIMMHU NPUHLIUIIAMU
CO3[aHMsI PHEPrOHACHILIEHHBIX MaTepuanoB (OM) pa3aMuyHOTO Ha3HAYEHUS — apTHILIEPUNCKHUX
OpoxoB, TBEPAbIX pakeTHbIX ToumMB (TPT), MHOrooOpa3HbIX COCTAaBOB TIPa)JAaHCKOTO
MpUMEHEHHUS (JUI IOPOXOBBIX aKKYMYJIATOPOB JIaBJICHUS U ra30I€HEpaTOPOB, BCIIOMOTaTENbHbIX
JBUraTeyaeil KOCMUYECKUX CHUCTEM, METEOPOJIOTUYECKUX M MPOTHUBOIPAZOBBIX PAKET, MarHUTO-
TUIPOIMHAMUYECKUX T€HEPATOPOB, a’PO30JIbHBIX CHCTEM IOXKAPOTYIICHUs, UHTEHCHU(UKAIUK
n00bIun He(TH, aBTOMOOUIIbHBIX MOIYIIEK O€30MaCHOCTH U T.I1.).

2. B pesyabTaTe H3y4eHHs JMCHHUIIHHBI 00y4al0IMICA 10JI2KeH:

Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

YK-1 (VK-1.1, YK-1.3, VK-1.5), IK-2 (IIK-2.4, [IK-2.5, T1K-2.6), ITK-3 (I1K-3.3, [1K-
3.4), OK-7 (IIK-7.5, [IK-7.11), ICK-2.1 (IICK-2.1.3), IICK-2.2 (IICK-2.2.3, [ICK-2.2.4, TICK-
2.2.7), HICK-2.3 (IICK-2.3.8, [ICK-2.3.9).

3namew:

— IIUPOKUI CHEKTp HampaBiIeHUM NpuMeHeHus DM B BOCHHOM JieJie U TPakJaHCKUX
OTpaCIIsIX IKOHOMUKH CTPaHBbL;

— COBpPEMEHHOE COCTOSIHME pa3BUTHsA MOpoxoB, TPT M cocTaBOB rpaxaaHCKOTO
Ha3HAYCHMUS;

— TpebOoBaHMS K KOMIUIEKCY CBOWCTB SHEPrOHACHIIIEHHBIX MaTepualoB (3HEPIreTUKe,
O0aJUIMCTUYECKUM  TIapaMeTpaM, MEXaHMYECKUM U PEOJIOTUYECKUM  XapaKTepUCTUKaM,
YYBCTBUTEJIBHOCTH K BHEIIHUM BO3JEHCTBUSAM, (PU3UUYECKOW W XMMHYECKOH COBMECTUMOCTH
KOMIIOHEHTOB, TEXHOJOIMYECKHM XapaKTepUCTUKAM M Jp.), BBITEKAIOLIME M3 YCIOBHM uX
MIPUMEHEHMUS;

— TNPUHLUUIBL M OCOOEHHOCTH KOMIIOHOBKHM COBPEMEHHBIX SHEPrOHAaCHIIIEHHbBIX
MaTepHUaIOB Pa3IMYHOIO HA3HAYCHMUS;

Ymemns:

— (¢opMHpOBaTh U3 KOMILUIEKCA CBOMCTB KaXK/J0TO W3 OTAEIbHBIX BHJIOB MOPOXOB M
TOIUTMB HaOOp MPUOPUTETHBIX XapaKTEPUCTHK, YUYUTHIBAEMBIX IPU KOMIIOHOBKE DM B NEpBYIO
ouepeib;

— CO3/1aBaTh COBPEMEHHbIE PHEPrOHACHIIICHHbIE MAaTEPUaIbl PA3IMYHOIO Ha3HAUECHUS
Ha OCHOBE 3HAHMH MO OOECHEYEHHUIO0 PA3IMYHbIX XapaKTepUCTUK DM, OCHOBHBIX NPHHIIUIIOB
KOMIOHOBKH DM M 0COOCHHOCTEH OTIEJIbHEIX BUAOB OM;

Braoems:

—  METOJaMH HAayYHbIX UCCIIEIOBAaHUI KOMILIEKca CBOMCTB OM;

— HaBBIKAMHM KOMIIOHOBKHU 3HEPTrOHACHILIEHHBIX MAaTEPUATIOB PA3IMYHOIO Ha3HAYECHMUS,
oOnajaroluX ONTHUMAaJbHBIM COCTaBOM C TOYKH 3pEHHUsl OOecleyeHUs MOJHOI0 KOMIUIEKca
TpeOyeMbIX XapaKTEPUCTHUK (SHEPreTUYEeCKUX U OaJUIMCTUYECKUX MapaMeTpOB, MEXaHUYECKUX U
PEOJIOTUYECKUX XapaKTEPUCTHK, YYBCTBUTEIHHOCTU K BHEIIHUM BO3JIEHCTBUSM, (PU3NUECKON U
XMUMHYECKON COBMECTUMOCTH KOMIIOHEHTOB, TEXHOJIOTUYECKUX XapaKTEPUCTHK U JIp.).

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:
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Paznen 1. Kiaaccupuxanma OHM, mnpuopuTeTHble XapaKTepUCTHKH MPH
KOMIIOHOBKe OT/Je/JbHbIX B1A0B JHM.

lupora npumeHeHHs! U Kiaccu(UKalKisg YHEPrOHACHIIICHHBIX MaTepuaioB BOCHHOTO U
IPaXXIAaHCKOTO Ha3HAYEHUS 10 OCHOBHBIM CBOMCTBaM, IapaMeTpaM U XapaKTepUCTUKaM
(oHepreTnyeckuM U OaJNIMCTUYECKMM IapaMeTpaM, MEXaHHUYEeCKUM M PEOJIOrMYeCKUM
XapaKTepUCTUKaM, YyBCTBUTEIbHOCTU K BHEIIHUM BO3JEHCTBUAM, (GU3NYECKON M XUMUYECKOM
COBMECTHUMOCTH KOMIIOHEHTOB, TEXHOJIOIMUECKUM XapaKTEPUCTUKAM U JIp.).

[IproputeTHbIe XapaKTEPUCTUKU ITPH KOMIIOHOBKE OT/IE€JIbHBIX BHI0B IOPOXOB, TOILJIUB U
COCTaBOB (IMPOKCUJIMHOBBIX U OAJUTMCTUTHBIX apTUiuiepuiickux nopoxos, TPT OamnuctuTHOrO
U CMECEBOI0 THUIIOB, NHPOTEXHUYECKHX COCTAaBOB) KAaK BOEHHOTO, TaK U TIPaXIaHCKOIO
MIPUMEHEHHUSL.

O030p OCHOBHBIX XapaKTEPUCTUK U CIIOCOOOB UX PEryIHMpOBaHUs U 00eCTIeUeHUsI.

Pazgen 2. TIpuHHUOBI KOMIOHOBKH AapPTUJIEPHIICKUX MOPOXOB [JIsl CHCTEM
Pa3IM4YHOI0 Ha3HAYEeHHS.

OcHoBHBIE TpeOOBaHUS K CBOWCTBAM W NPUHIMIBI KOMIIOHOBKH apTHIIICPUHCKUX
MOPOXOB MUPOKCHIIMHOBOTO ¥ OAJUTHCTUTHOTO THUIIOB, B TOM YHCJIE:

a) JUIsl MOIIHBIX JTaTbHOOOWHBIX MOJIEBBIX OPYIUIL;

0) /Ui TaHKOBBIX U IPOTHUBOTAHKOBBIX MYIIEK;

B) /U1 MUHOMETOB;

T') JUISL CKOPOCTPEITHHBIX MAIOKAITNOCPHBIX ITyIICK;

OcoOenHocTH TpeOOBaHUM K MOPOXaM JUIsl MOJIYIbHBIX METAaTEIbHBIX 3apsiioB (MM3).

Paznen 3. IIpuHUMNBI KOMIIOHOBKH TBEPABIX PAKETHBIX TOIUIMB /ISl CHCTEM
Pa3JIMYHOI0 HA3HAYECHHUS.

OcHoBHble TpeOOBaHUS K CBOMCTBAM W HPHUHILMIIBI KOMIIOHOBKHM TBEPJABIX PAKETHBIX
TOIUIUB OAJJTUCTUTHOIO U CMECEBOIO TUIIOB, B TOM YHUCIIE:

O6amucTuTHBIX HopoxoB ¥ TPT aiis BKi1agHbIX 3apsI0B:

a) BBICOKOMMITYJIbCHBIX 11 MapieBbix PJI;

0) HM3KOTEMIIEpaTypHBIX JJIsi IOPOXOBBIX akKymyistopoB pasieHus (IIAl) wu
pas3IMYHBIX Fa30r€HEPATOPOB;

cMeceBBIX TBEPBIX pakeTHbIX TouuB (CTPT):

a) C HUCII0JIb30BAHUEM TPATUIMOHHBIX KOMIIOHEHTOB (IIXA, okToreH u np.);

0) ¢ HCIOJIb30BAaHMEM HETpaJMUUOHHBIX KoMroHeHToB (AIHA, T'A u np.),
ofecrieunBaroINX Hanbos1ee BHICOKHE SJHEPreTUUECKUE XapaKTePUCTUKU.

Paznen 4. llpunuunsl koMnoHoBku DHM 11 pa3iuyHbIX CHCTEM IPAXKIAHCKOIO
NpUMeHeHHU.

OcHoBHbI€ TpeOOBaHMSI K CBOWCTBAM U MPUHIUIIBI KOMIIOHOBKHU:

a) COCTaBOB JUIsl MHTEHCU(UKaMK JOOBIYN HEPTH;

6) TPT nns MeTeoposoru4eckux U MpOTUBOTPAJIOBBIX PAKET;

B) COCTaBOB Il aBTOMOOMJIbHBIX MOAYILIEK 0€3011aCHOCTH;

I') COCTaBOB JUIsl a3PO30JIbHBIX CUCTEM IOKapPOTYLIECHUS;

1) TBEPABIX MJIA3MEHHBIX TOILIUB JJIl MarHUTO-TUIPOIMHAMUYECKUX T€HEPATOPOB;

e) TPT nns BcmoMoratenbHBIX ABUTaTeNIel KOCMHUYECKUX CUCTEM;

) COCTaBOB JUIsl TMOKUX YAJIMHEHHBIX KyMYyJIsATUBHBIX 3apsnoB (YK3) Ha nomimepHoit
OCHOBE;

1) COCTaBOB JJIsl NOJyYEHHs] HICKYCCTBEHHBIX alIMa30B Jij1sl aOpa3uBHOTO MHCTPYMEHTA;

K) COCTAaBOB JUIsI HCII0JIb30BAHUSI B KaUe€CTBE MPOMBILIICHHbIX BB;

J1) B3pbIBUATBIX COCTABOB Ha OCHOBE IMOPOXOB ISl CEICMOPa3BEIKH.

[Ipy duTeHuMHM JUCHUIUIMHBI MOTYT OBITH JOMOJHUTEIBLHO PACCMOTPEHBI BOIPOCHI
KOMITOHOBKH JIPYI'MX COCTaBOB, aKTyaJIbHbIX B JAHHOE BPEMSL.
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4. O0bEM YueOHOH TUCHUIIJIMHBI

. O0bEéM TUCHUIIIUHBI
Bun yuebnoit paboTsl M tenvnL

3E Axan. 4. | Actp. u.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4ucJje B (opMe NPaKTHYeCKOil MOAr0TOBKH — — —
Jlexinm 0,89 32 24

[TpakTrueckue 3anatus (113) — — _

B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH — — —

Jlaboparopusie padoTs! (JIP) _ — _

B TOM 4ucJe B (popme NPaKTUYECKOH MOATOTOBKH — — —

CamocrosiTeJibHAs padoTa 1,11 40 30

KonTakTHas camocrosiTenbHas padboTa — —

1,11
CaMOCTOSTEIbHOE H3YUEHHUE PA3/AETIOB AUCHHUIIIMHbI 40 30
B TOM 4HcJye B (hopMe MPaKTHIECKOM MOITOTOBKH — — —
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja koHTpoOJISI: JK3aMeH
AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
"Hay4Ho-uccie10BaTebCKH MPAKTHKYM"
(b1.B.15)
1. Heas aucuumauHsl — (OPMHUPOBAHHE Y CTYICHTOB HABBIKOB HAyYHO-

HCCTIE0OBATEILCKOM pabOThl € HCIOJIB30BAHUEM COBPEMEHHBIX METOJOB TIOJy4eHUS |
WCCIEAOBaHUsI KOMIUIEKCA CICIUAIBHBIX  CBOMCTB  BBICOKOHAMOJHEHHBIX  IMOJHMMEPHBIX
SHEPTOHACHIINICHHBIX KOMIIO3MIIMHA ¥  MaTepuajoB (PHEPreTUYECKHX, OaTTUCTUYCCKUX,
TEPMUUYECKHX, (PU3UKO-XUMUIECKUX, MEXaHUUECKUX, TEXHOJIOTHYECKUX U JIP. ).

2. B pe3yJjbTaTe BbINOJHEHUS] HAYYHO-HCC/I€I0BATENbCKOH padoThl 00yYalommiics
JMOJIZKeH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

IK-1 (IIK-1.1, TIK-1.2, TIK-1.5, TIK-1.9, I1IK-1.10), IIK-2 (TIK-2.1, T1K-2.2, TIK-2.3,
[1IK-2.4, TIK-2.5, TIK-2.6, [1K-2.7), IK-3 (I1K-3.1, [1K-3.2, TIK-3.3, T1K-3.4), IICK-2.1 (IICK-
2.1.1, IICK-2.1.2, [ICK-2.1.3, TICK-2.1.4, IICK-2.1.5, T[ICK-2.1.6, TICK-2.1.7, IICK-2.1.8).

3namy:

—  OCHOBHBIC NMPHUHIMIIBI OPraHU3alNA HAYYHO-UCCIIEI0BATEIBCKUX PAdOT, 3TAIbI MPH
WX BBITIOJIHCHHU,

—  CYIIECTBYIOIIHMI apceHan (PU3NKO-XUMUUYECKUX METOJIOB MCCIICIOBAHMS M aHAIN3a,
WCIIONb3YeMBI TIPH BBIMIOJHEHWW HAydHOW paboOThl B 00JACTM XUMHH, TEXHOJIOTHH |
HCCTIEI0BAaHUSI CBOMCTB SHEPTOHACHIIIICHHBIX MAaTEPHAJIOB;

—  METOJbl TEPMOJUHAMUUYECKOTO PAacuéTa PHEPreTUUYCCKUX XapaKTEPUCTUK M COCTaBa
MPOIYKTOB ropeHust nopoxos u TPT.

Ymemy:

—  HCIOJIB30BaTh IMOJIYYCHHBIC 3HAHUWS I PEIICHUS KOHKPETHBIX 3a7ad CHHTEe3a
SHEPTOHACHIIICHHBIX MATEPUAJIOB C 3aJJAHHBIMU CBOWMCTBAMHU, MPHU pa3pabOTKE TEXHOJOTUHU UX
MOJY4YCHUS, TIPU OMPEJCICHUH OCHOBHBIX (DU3UUYCCKUX, AHATUTUYECKUX M CICIHATBHBIX
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XapaKTEPUCTUK SHEPTOHACKIIEHHBIX MaTEepHaJIOB.

Braoems:

— MeToJaMHu noucka MHGOpManuu Jii OLEHKH COBPEMEHHOI'O YpPOBHS TEXHHMKHU B
00JacTH SHEProHaCHIIICHHBIX MaTepHalioB (KypHaibl, MOHOTpaduu, CIpPaBOYHbIE H3JaHMUS,
SHIMKJIOTIEIUH, SJIEKTPOHHBIE Oa3bl JaHHBIX);

— MeToJaMu (U3UKO-XMMUYECKOTO aHalu3a [yl OIpPENENHUS KOMIUJIEKCAa CBOICTB
SHEPrOHACHIIIEHHBIX MaTepUaOB;

—  METOJIUKON TEepMOJMHAMUYECKOT0 pacyéTa DSHEPreTUYECKUX XapaKTEPUCTUK H
cocTaBa mpoIyKToB ropenus nmopoxoB U TPT ¢ momorisio mporpammuoro komruiekca "REAL".

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Mertoasl cOopa wuHdpopManuum s olecriedeHHsi O00OCHOBAHHOM
NOCTAHOBKM HAYYHO-UCCJIeJ0BATEIbCKOI pa0oThl M o0ecnieyeHNsl eé BbINOJIHEHH.

O6mme TpeboBanuss K uHPOpMANUKU, HEOOXOTUMOUN T OOCCIEUYCHHS Hay4dHO-
HCCIIEIOBATEIbCKOW  paboThl: JOJDKHA COOTBETCTBOBAaTh IMOCTaBJICHHOW €M, HOCHUTH
MCYEpIBIBAIOIINI XapaKTep, OXBaThIBaTh MOCIEAHUE JOCTHKEHUS B TaHHOU 00J1acTH.

OcHOBHBIE HMCTOYHMKM HMH(QOpPMAIMM: [EPUOJUYECKUE U3JaHUS, CIPABOUYHUKH,
AJIEKTPOHHBIEC 0a3bl JAHHBIX.

OO0111e UCTOYHUKY MH(POpMAIUH:

PedeparuBnusbie xypHaIbI.

OTteudecTBEHHbIE CHENMATIM3UPOBAHHbBIE KYPHAJIbI U U3AAHUS, IyOJUKYIOIINE MaTepUabl
no temaruke kadenpel: "boenpunacet XXI Bek", "boempumacel u cneuxumus", "®usuka
ropeauss u B3pbBa", "Xumuyeckas ¢usuka", "Kunermka wu karanmmz", "Xumuueckas
texnosnorus", "U3sectus PAH. Cepus xumnueckas", "BbicokomoiniekynsipHble coelnHeHus",
"ITnactmaccel", "Kayuyk u pesuna" u ap. Tpyzbl HAydHO-TEXHUUECKUX KOH(EPEHIIHH.

WNHocTpanHble cnenyaln3upoBaHHbIE KypHAIbl U U3JaHUs, MyOIHKYIOIIUE MaTepHUasbl
no temaruke kadeapsl: "Propellants, Explosives, Pyrotechnics"”, "Journal of the Hazardous
Materials", "Journal of the Energetic Materials", "Combustion and Flame", "European Polymer
Journal", "Polymer Engineering and Science", "Journal of Polymer Science: Part B: Polymer
Physics", "Rubber Chemistry and Technology" u ap.

CripaBOYHUKH U SHITUKIONEINH:

1. Encyclopedia of explosives and related items /Ilox pea. B.T. Fedoroff , O.E.
Sheffield// US army research and development command TACOM, ARDEC. Warheads,
energetics and combat support centr. Picatinni Arsenal, New Jersey, USA. —1960. —V.1. =799 p.
—1962. —V.2. —645 p.— 1966. —V. 3. =558 p. —1969. -V. 4. —-1029 p. —1972. -V.5. 784 p.—
1974.. —-V.6. -840 p. — 1975. —-V.7. —637 p. —-1978. —V.8. —1005 p. —1980. -V.9. — 911 p. —
1983. - V. 10. -783 p.

2. DHepreTH4eckue KOHICHCUpOBaHHBIE cucTeMbl /KpaTkuii sSHIUKIONEINYECKU
cnoBapb.// M. Anyc-K, 1999. —595 c.

3. bonbmoit cnpaBounuk pesunmuka. Y.1, 2 / [lox pen. Pesunuenko C.B., Mopo3osa
O0JI. // M.: U3a. nentp "Texundopm" MAU. 2012. — 744 c.

4. Duuuknonenus nonumepoB. Pen. komerus: Kaprun B.A. (rnaB. pen.) [u np.] /
T. 1-3. 1976.

DneKTpOHHBIE 0a3bl TaHHBIX:

1. ba3za JaHHBIX [0 TEPMOJUHAMUYECKUM CBOMCTBAM 3HEPTrOHACHIIICHHBIX MATEPUAIOB
®payHX0BEpPOBCKOT0 HHCTUTYTa XuMudeckoil Texnosoruu (ICT).

2. ba3a pgaHHBIX IO CBOMCTBAM M CTalMOHAPHOMY TOPEHHUIO SHEPrOHACHIIIEHHBIX
matepuaioB - FLAME (PXTY um J[.1.Menneneesa).

3. ba3a naHHBIX IO YyBCTBUTEJIBHOCTH 3HEPrOHACHIIIEHHBIX MATEpUAIOB K PAa3JIMYHOTO
pona mexannueckuM BozaeicTBusiM — HAZARD (PXTY um. JI.1.Menneneena).

Paznen 2. Ddu3HKO-XHMHUYECKHE MeETOJAbI MCCJIeI0BaAHUS IHEProHaCbBIIICHHBIX
MaTepuajioB.
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KpaTtkass xapakTepucTuka BO3MOXKHOCTEH Ka)KJIOTO U3 COJEpPKAIIMXCS B IMPOrpaMme
METO/Ia UCCIIEI0BAHMsI CBOMCTB IOpoxoB u TPT.

Ucnonb3oBanue HK-cnektpockonuu Juisi  WACHTUPUKAIIMM  SHEPrOHACHIIIEHHbBIX
COCIMHEHUN W TMOJMMEPHBIX CBA3YIOHIMX. XapaKTEpPUCTUYECKHUE YacTOThl OCHOBHBIX
sHeprocogepxkamux rpyni: NOz, NO, N3, a takke C=0O u ap. BiusHue aroma, CBSA3aHHOIO C
HUTPOTPYIIION, Ha TOJOXXEHUWE ATHX 4YacTOT — pa3juuyue B I[0JI0CAX CHMMETPUYHBIX U
QHTUCUMMETPUUYHBIX KoJebanuii C-HUTpocoeAMHEHUH, N-HUTPOCOCIWHEHHH, HUTPOIPHUPOB,
remMauHuTpocoequHeHni. MK-criekTpsl MoJIMa3oTUCTHIX IeTEPOLMKIIOB.

Hcnonb3oBaHuEe METOJOB OINpeAETeHUs MapaMeTpoB TEPMHYECKOIO pa3jiokKeHHs
(nuddepenmanbHO-TepMudecKuil aHanu3, IuddepeHInaTbHO-CKAaHUPYIOIias KaJlopUMeTpus,
TEpMHUUYECKOE pa3ioxkeHue B mpubopax byprona, ompeneneHue TeMiepaTypbl BCIBIILKH B
HEU30TEPMHUUYECKUX YCIIOBUSX, ONpEAENIEHUE BPEMEHHU 3aJE€pKKU BCIBIIIKA B 3aBUCUMOCTH OT
TEeMIIepaTypbl) U TOpPeHUs (OIpeeIeHHe CKOPOCTU FOPEHHUsSI U 3aBUCHUMOCTH €€ OT JaBJICHUS U
HayaJlbHOM TeMIiepaTypbl B IpuOOpe NOCTOSTHHOTO JaBJICHUSI © MAHOMETpUUECKoi boMOe).

Hcnonp30BaHne METONOB IEKTPOHHOM CKAaHUPYIOUIEH MHUKPOCKOIMM I U3Y4ECHMS
CTPYKTYphl 00paslioB IOpoXa, a TaKke IOBEPXHOCTH OOpa3loB, MOTALUICHHBIX METOJaMU
TEII00TBO/IA B TIOJUIOKKY U COPOCOM JTaBICHHUSL.

Hcnonb3oBaHue METOJOB Ta30-)KUJIKOCTHOM M BBICOKOI(D()EKTUBHOW KHUAKOCTHOM
XxpomaTorpaduu Juist aHaau3a U UJIeHTU(UKALUU TPOAYKTOB pacrajga U FOpeHusl.

Ucnonb3oBanue MerofoB  auddepeHIuanbHON — CKaHUPYIOIIEH — KaJIOpUMETPUH,
TEPMOTpaBUMEPUN UL ONIPENENICHUS TEPMOJMHAMUYECKUX XapaKTepUCTUK M aHaju3a
SHEPrOHACHIIIEHHBIX MaTEPHUaJIOB.

Hcnonb3oBaHue MeTONla ONpPEAETICHUsS] paclpe/ielieHusl TEMIIEpaTypbl B BOJIHE TOPEHUS
METO0/I0M MUKPOTEpMOIIap.

Hcnonb3oBaHMEe METOJOB PEOMETPUM JUIsl ONPEAENECHUSI TEXHOJIOTUYECKUX CBOMCTB U
KMHETHUKH OTBEP)KJICHHS SHEPTOHACBIIICHHBIX MATEPUAJIOB.

Hcnonb30oBaHME METOJOB OIICHKM BPEMEHHBIX 3aBUCUMOCTEH MPOYHOCTH Ha Npubdope
JUIsL  CTPYKTYpHO-  MeXaHW4eckux wucciegoBanuii  mnoaumepoB (CMUII-PXTY)  ansa
[IPOrHO3UPOBAHUS JITUTEIIHON pab0TOCIOCOOHOCTH SHEPTrOHACHIIIEHHBIX MaTEPUaIOB.

Hcnonb3oBaHrEe METOJIOB TEPMOMEXAHHUECKOIO aHAIN3a JUIsl OLEHKU TeMIepaTypHOTro
JMarna3oHa OHKCIUTyaTallud, TapaHTHMHBIX CpPOKOB XpaHEHUS M TEMIEpPaTypHbIX PEKUMOB
M3TOTOBJICHUS YHEPrOHACHILIEHHBIX MaTEPHAJIOB.

Hcnonb3oBaHue MeTo/ja OJHOOCHOTO PACTSDKEHUS Ui ONpelesieHus aedopMallOHHO-
MIPOYHOCTHBIX CBOMCTB SHEPreTUYECKHX MAaTepualioB B IIMPOKOM JUAla30HE TEMIEpaTyp
11500C.

Ucnons3oBanne muddepeHnnaibHON CKaHUPYIOMEH KaJIOPUMETPHH [UISl  OLICHKHU
($a30BOM YCTOMYMBOCTH SHEPreTUUECKUX MATEPHAJIOB, U3YyYEHHS MPOLIECCOB KPUCTAJUIM3ALUH,
IUTABJICHUS U CTEKJIOBAHUSI OT/IEIbHBIX KOMIIOHEHTOB U KOMIIO3UIMI Ha UX OCHOBE.

Hcnonb3oBaHue MeToa TEPMOTPaBUMETPUUYECKOIO aHAIM3a JJIsl OLIEHKU JIETY4ECTH U
pacuera JaBJIeHUs [Tapa KOMIIOHEHTOB SHEPreTHUYECKUX MaTepUaloB.

Wcnonb3oBanue aupQGy3MOHHOTO MHUKPOMETOJa Uil  OLEHKH COBMECTUMOCTH
KOMITIOHEHTOB SHEPreTHUECKUX MAaTEPHaJIOB.

Paspen 3. HoBble TeHICHUMH B HCCJICI0BAHUM CIEHHMATbHBIX CBOWCTB
JHEeProHacChIIeHHbIX MATEPHAJIOB.

a) TEepMONAapHBIM METOJ UCCIEIOBaHUs CTPYKTYpbl BOJHBI ropeHus " OM ¢
OJIHOBPEMEHHBIM H3YUYEHUEM CTPYKTYPbl M COCTaBa MOTallleHHBIX 00pa3LoB MOPOXa M COCTaBa
ra3o00pa3HbIX MPOJTYKTOB TOPEHUS.

0) uccrenoBaHNe HECTAIMOHAPHOTO TOPEHUS TIPH U3MEHSIOIIEMCS 1aBJICHUH.

B) MHCCIEIOBaHHE TEMIEPATypHON UYYBCTBUTEIBHOCTH CKOPOCTH TropeHus OM,
MpeHa3HAYEHHBIX 11 UHTEHCU(UKALUU J0ObIYM HEPTH B IIMPOKOM JAMANA30HE HW3MEHEHHUS
HayaJIbHOM TeMIepaTypbl 3apsa.
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') UCCIeI0BaHUE TEIJIOBBIX 3((EKTOB B3pPHIBUATOIO MPEBPALEHHUS SHEPTOHACBIICHHBIX
MaTepHUajIoB, COCTaBa KOH/IEHCUPOBAHHBIX U T'a3000pa3HbIX MPOIYKTOB B3pbIBA.

1) pPEryIMpOBaHUE PEOJIOTUYECKUX M MEXaHWYECKHMX CBOMCTB BBICOKOHAIOJHEHHBIX
SHEPrOHACHIIIEHHBIX MAaTEPHUAJIOB C TOMOUIBIO HOBBIX MOJU(PHUIIUPYIOIINX 100aBOK.

) HCIOJb30BAaHUE KOMIUIEKCHOTO IOJAXOJa B HM3YYEHHUH B3aUMOCBSA3M CTPYKTYpPbI
MOJIMMEPHBIX MAaTepUaOB M  IJACTUPUKATOPOB U UX (DU3UKO-XMMHUYECKUX CBOMCTB
(COBMECTUMOCTb, (DU3UKO-MEXaHUYECKHE, TEPMOMEXaHUYECKue U Jp.) Al pa3paboTKu
SHEPrOHACHIIICHHbIX MaTepHalioB, NpPEJHA3HAYEHHBIX Ul SKCIUIyaTalud B AapKTUYECKUX
YCIIOBUSIX.

3) UCHOJB30BaHUE CMECEH IOJUMEPOB PANIMYHOW NIPUPOMABI Ul PEryIUpOBaHUS
CTPYKTYpHO-MEXaHHUUYECKUX CBOWCTB TEPMOOOPATHUMBIX CBA3YIOLIUX SHEPrOHACHIILIEHHBIX
MaTepHuasios.

Paznen 4. HoBble HanpaB/ieHHsi B CHHTe3e M TEXHOJIOTMH JHeProHACHIIIEHHbIX
COCTUHEeHHIA.

CuHTe3 U UCNO0JIb30BaHUE HOBBIX MOJM(UKATOPOB HA OCHOBE CTEAPUHOBON KHUCIOTHI JUIs
CO3JaHMSI HOBBIX BBICOKOHANOJHEHHBIX, B TOM YHUCJIE HETrOpIOYMX, MO0JINOJIE()UHOBBIX
KOMITO3UIIMH IIUPOKOTO Ha3HAYECHUSL.

Hcnonb3oBaHue yriepoJHbIX HAHOTPYOOK B KayecTBE KOMIIOHEHTa KOMOMHHPOBAHHBIX
KaTaJau3aTopoB ropeHus DM pa3iauyHOro cocTaBa M Ha3HAUYEHUS.

PerynupoBaHue peoJIOTHYECKMX M MEXaHMYECKUX CBONCTB BBICOKOHAIOJHEHHBIX
SHEPrOHACHIIIEHHBIX MAaTEPHUAJIOB C TOMOUIBIO HOBBIX MOJU(PHUIIUPYIOIINX 100aBOK.

Paznen 5. UnauBuayaibHasi HAyYHO-McClIel0BaTeIbcKas padora.

Temaruka WHIMBUIYAJTIbHBIX HaydHO-UccaenoBatenbekux padot (MHUP) onpenensiercs
OCHOBHBIMH HAy4YHBIMU HaNpaBlICeHUSIMH pPabOThl Kadeapsl M BKIIOYAET HCCICIOBAHUS TIO
CHUHTE3y M TEXHOJIOTHHM NOJHUMEPHBIX KOMIIO3UTOB, mopoxoB U TPT, mporeccam ropeHus u
JETOHAIIMM M KaTanuThuueckuM nponeccam. Temblr MHUMP yrBepkparoTcss Ha 3acelaHUU
kadenpsl. Pezynbratel MHUP odopmistoTcss B Buae oTyera, KOTOPbIN 3alIMIIACTCS CTYAEHTOM
Ha 3acelannu Kadeapol.

4. O0bEM YueOHOH TUCHUIJIMHBI

Bu yue6HO# paboTs! O0BEM TUCHUIIINHEI
3E Axan. 4. | Actp. u.

OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,11 112 84
B TOM 4ucJje B GopMe NPaKTH4YeCKOil MOAT0TOBKH 2,68 96 72
Jlexnnn — — —
[TpakTnueckue 3anstus (113) — — —
B TOM 4ucJe B (popme NpaKTUYECKOU MOATOTOBKH — — —
Jlaboparopusie pabots! (JIP) 3,11 112 84
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH 2,68 96 72
CamocrosiTeJibHAs padoTa 2,89 104 78
KonTtakTHas camocTositenpHas paboTa 789 0,2 0,15
CaMOCTOSATEIbHOE U3YUEHHUE PA3/AETIOB AUCHHUIIIMHbI ’ 103,8 77,85
B TOM uucJe B popMe NPaKTUUECKOH MOATOTOBKH 0,67 24 18
JK3aMeH - - -
KoHnTakTHas paboTa — MpOMEKYTOUHAsI ATTECTaIMs — —
[ToaroToBka K 3K3aMeHY B — —
Buja koHTpoJIsi: 3auér
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AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
"YuyeOHasi HAYYHO-HCCJIe0BaTeIbCKas padora"
(b1.B.16)

1 Ilear HayuyHo-ucciegoBaTeabckoii padorel (HUP) — mnpuoOperenue ormbiTa
MIPOBEJICHUS] HAYYHBIX MCCIIEJOBaHUM, BBIPAOOTKA TBOPYECKOTO IMOJAXOJAa K PEIICHHUIO
MIOCTABJICHHBIX 3a/1a4, OCBOEHUS MPUEMOB BEJIEHUS HAyYHOU JEATEIbHOCTU U YMEHHE CTPOUTH
QJITOPUTMBI PEIICHUS HECTaHAaPTHBIX 3a/1a4.

2 B pe3yabTare BbINOJHEHUS] HAYYHO-HCCJIe0BaTeIbCKON padoThl 00yuarommiicst
JOJIKEH:

Obnadams CIEYONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

YK-1 (YK-1.3, VK-1.4, VK-1.5), IK-1 (IIK-1.1, TIK-1.2, TIK-1.5, IIK-1.8, TIK-1.9,
[1K-1.10), IIK-2 (TIK-2.1, [IK-2.2, TIK-2.5, T1K-2.7), IIK-3 (I1K-3.1, [1K-3.2, [1K-3.3, T1K-3.4),
IK-7 (IIK-7.11), HNCK-2.1 (IICK-2.1.3, IICK-2.1.6, IICK-2.1.8), IICK-2.2 (IICK-2.2.1,
[1CK-2.2.7, TICK-2.2.10).

Iloozomosumv u npeocmagums K 3awume HaydHO-HcCIeq0BaTenbekyto padory (HUP),
BBINIOJIHEHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH U TEXHUKU U COOTBETCTBYIOIIYIO
BBIOpDAaHHOM clelMaIbHOCTH M Iporpamme oOydenus. B mpencrasinennoil x 3amure HUP
JOJKHBI TIOJTYYUTh Pa3BUTHE 3HAHUS U HABBIKM, MOJIYYEHHbIE OOYydYaloIUMCS MPU OCBOCHHUH
[pOrpaMMbl ~ CIIELMAJIUTETa, B TOM YHUCJIE TMPU U3YYEHUU CIELUHUATIbHBIX JUCHUIUIMH.
[IpencraBnennas k 3amure HUP nomxHa conepkaTe OCHOBHBIE TEOPETHUYECKHUE IIOJIOKECHMS,
AKCIEPUMEHTAJIbHBIE PE3YIbTaThl, IPAKTUUECKUE JOCTUKEHUS U BBIBOJIBI U3 PaOOTHI.

3namew:

— OCHOBHBIE METOJbI, UCHOJb3YIOIIMECS IMPU IMPOBEACHUH HAYYHBIX HCCIEIOBAHUM
CBOMCTB DHEPrOHACHIIIEHHBIX MATEPHAJIOB U MPOLIECCOB X IPEBPALICHUS;

—  OCHOBHBIE 3Talbl BbINIOJHEHHSI HAYYHO-HCCIIEI0BATENbCKON paboThI;

— MeTOJbpl TEXHUKM O€30MacHOCTH U TMpaBuja OXpaHbl TpyAa IHpu padbore ¢
SHEProHACHIIIEHHBIMU MaTepHallaMu.

Ymems:

— yMeThb ImpearaTh M peuiatb 3aJadyd, CBSI3aHHBIE C IPOBEJCHHEM HAyYHBIX
HCCIIEI0BaHUN B 001acTH OM;

— oO0cyxJaTh NOJy4YeHHbIE pPe3yJbTaThl , OLIEHWBATh MX JOCTOBEPHOCTh, HOBU3HY U
MPAKTUYECKYIO0 3HAUUMOCTb;

— COCTaBIATh JIOKJAQJ M TOTOBUTh MPE3CHTALUMI0O O pe3yiabTaTaXx Hay4YHO-
HCCIIEI0BATENIbCKON PabOTHI.

Braoems:

— OCHOBHBIMHM 3KCIIEPUMEHTAJIBHBIMU METOJaMU KOMIIOHOBKHM 3HEPrOHACHIIICHHbBIX
MaTepHUaJoB U KOMIUIEKCHOTO HCCIENOBaHUS UX (U3MKO-XMMHUYECKHUX CBOWCTB M IapaMeTpoB
TEPMHUYECKOI0 Pa3I0KEeHHs, TOPEHUs U IETOHALINY.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. IloaroroBka aHaauTH4ecKOro o0030pa W 00OCHOBaHHE METOJUK
JKCIIePUMEHTA.

CocraBinenue mnporpammbl uccienoBanus. CTpykTypa M cOJep)KaHHE OCHOBHBIX
pa3zesioB oTyeTa O Hay4yHO-HccienoBarenbckoil pabote. dopmynupoBaHue Leneil U 3agau
UCCIIEIOBAHUS; COCTABJIEHUE AHAJIUTUYECKOro 0030pa IO TEeMe UCCIEOBaHUs; BBIOOD
3(1)(1)GKTI/IBHBIX MCTOAOB U MCTOAMK JOCTHIKCHUS KCIAEMBIX PE3YJIBTATOB NCCICAOBAHM.

Paspnen 2. BoinosiHeHHe HAYYHBIX MCCIECAOBAHUN U MOAT0TOBKA NpPe3eHTAIUMH.

BelnonHeHne HaydHBIX HCCIEAOBAaHUN JUIS TOJNYYEHUS NPAKTUYECKUX PE3YIbTATOB;
aHaJIW3, WHTEpHpeTanys U 00001IeHNEe pe3ylIbTaTOB HCCIeA0BaHUs; (POPMYIUPOBKA BHIBOJIOB;
HanucaHue ordera. KoHCynbTanMu ¢ HaydyHbIM pYKOBOJUTENIEM pabOTbl O CTPYKType U
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coJiepkaHuu aokiana. IloaroroBka TEKCTOBBIX, TpadUUECKUX U MYJIbTUMEIUNHBIX MaTepUaioB

I HAYYHOI'O JOKJIazaa. HO)IFOTOBKa MMpEe3CHTAal1 OOKJIaaa.

4. O0bEM YueOHOH TUCHHUIIJIMHBI

Br1 yaeGHOH paboTs! O0BEM TUCHUIIINHEI
3E Axan. 4. | Actp. u.

OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 14 504 378
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 6,11 220 165
B TOM 4HcJje B opMe NPAKTHYECKOil OAT0TOBKH
Jlexnnn — — —
[Tpaktnueckue 3anstus (113) — — —
B TOM 4ucJe B (popme NPaKTUYECKOU MOATOTOBKH — — —
Jlaboparopusie pabotsi (JIP) 7,11 256 192
B TOM 4ucJie B (popMe NpaKTUYECKOH MOATOTOBKH 6,11 220 165
CamocrosiTeJibHAs padoTa 6,89 248 186
KonTtakTHas camocTosiTenpHas paboTa 6.89 0,2 0,15
CaMOoCTOSTEIbHOE U3YUEHHUE PA3/IETI0B AUCHHUIIIMHbI ’ 247,8 185,85
B TOM uucJe B popme NPaKTUUECKOU MOATOTOBKH 1 36 27
JK3aMeH - - -
KonTakTHas paboTa — MpoOMeXyTOUHAsI aTTEeCTaIMs — —
[ToaroToBka K 3K3aMeHY B — —
Buja koHTpoJIsi: 3auér

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHbBI
""JJIeKTUBHbIE JUCHUILIUHBI 110 PU3HUYECKOH KyJbType H ciopTy"
(b1.B.17)

1 Heap nucuuniuHbl — GopMUpoBaHUe (PU3NUECKON KyJIbTYpPbl JINYHOCTU U CIOCOOHOCTH
HaIPaBJICHHOTO HCIOJIb30BaHUs Pa3HOOOpa3HbIX CPEACTB (PU3MUECKOW KyIbTYpbl M CIOPTAa,
Typu3Ma JJisi COXpAaHEHUS U YKPEIUIEHUS 370pOBbs, NCUXO(PU3UYECKON MNOATOTOBKH H
CaMOIIOJArOTOBKHM K Oynyiel npogecCuOHaIbHON NEesTeIbHOCTH, MOJYYeHUHU HaBblKa B OJHOM
13 BBIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yabraTe H3yYeHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH X JOCTHKCHUS:
YK-7-VK-7.1,7.2,7.3, 7.4

3uamo:

- HAyYHO-TPAaKTUYECKHUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI M 3J0POBOr0 00pa3a >KU3HHU;

- BIMSHHE O3J0OPOBHUTENBHBIX CHUCTEM (U3NYECKOrO BOCIUTAHUS Ha YKpEIUIeHHE
310pOBbsI, TPO(DUIAKTUKY MPOPECCHOHATBHBIX 3a001€BaHUM U BPEIHBIX IPUBBIYEK;

- crmocoObl  KOHTPOJST M OLEHKM (PU3WYECKOrOo  pa3BUTUA U (UBNYECKOU
MIOATOTOBJIEHHOCTH;

- IpaBWJIa U CIOCOOBI IJIAHUPOBAHUS WHAUBUAYAIbHBIX 3aHATHI PAa3IMYHOU LIETIEBOM
HaIPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneesa.

Ymemu:

- IOJIEP>)KUBATh JOJDKHBIM YpPOBEHb (DM3MUECKON MOJATrOTOBIEHHOCTU IJisi OOecreueHus

MTOJTHOIIEHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TeIbHOCTH;

- UCTIOJIb30BaTh ~ OCHOBbI  ()M3MUYECKON  KYJIbTYpbl [l  OCO3HAaHHOIO  BbIOOpa

310pOBbecOEeperaronuX TEXHOJOTUH € Y4YeTOM BHEIIHUX W BHYTPEHHUX YCIOBUHN

peau3anuu npopeccuoHaNbHON AeATEeIbHOCTH;
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- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpPOU U CIIOPTOM;

- OCYUIIECTBJIATh CAMOKOHTPOJIb 3a COCTOSIHUEM CBOEIr0 OpraHu3Ma M coOJto/1aTh IIpaBuiia
TUTHEHBI U TEXHUKH 0€3011aCHOCTH;

- BBIMIOJIHATh HMHJWBUIyadbHO IOJ0OpAaHHBIE KOMIUIEKCHI MO (PU3WYECKOW KyJIbType H
pa3JINYHBIM BHJIaM CIIOPTA;

- OCYILECTBJISITh TBOPUECKOE COTPYIHUYECTBO B KOJUIEKTHBHBIX (OpMax 3aHATUN
¢bu3nyecKkoi KyabTypoil U CIIOPTOM;

- BBIMIOJIHATD [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpelCTBAMH u METOJaMu YKpEIICHUs 310pOBBA, ¢uznyeckoro
CaMOCOBEPIICHCTBOBAHUS;

- IOJDKHBIM ypOBHEM (DHM3UYECKOUN TMOATOTOBJICHHOCTH, I OOECIEUYEHUs TOJHOIEHHOMN
COLIMANIBHOM U NPO(eCcCUOHATIbHOM e TeNIbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA;

- UCTIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS M YMEHUsS B NPAKTUYECKON NEATENbHOCTH U
ITOBCETHEBHOW KU3HU

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoden 1. OcHOBBI TIOCTPOEHHS O3JOPOBHUTEIBHOW TPEHUPOBKU. TeopeTuuecko-
METOJUYECKUE OCHOBbI (u3ndeckol KynbTypsl u cnopra. ConepikarenbHbleé OCHOBBI
037I0POBUTEIBHON (PU3NUECKON KyJIbTYpbl U criopTa. OCHOBHBIE HAIIPABJICHUS: 03/I0POBUTEIBHO-
PEKpeaTUBHOE, 037I0pOBUTENbHO-PEaOUINTALIMOHHOE, CHOPTUBHO-PEAOMIUTALHOHHOE,
ruruennyeckoe. lloBbllieHne (QYHKIMOHAIBHOTO COCTOSIHHSA OpraHu3mMa H  (U3HYECcKOi
noAroToBjaeHHOCTU. CrHocoObl peryiaMeHTaluu Harpy3ku: OUu3KyinbTYpHO-03J0POBUTEIbHBIE
METOAUKH U cucTeMbl. OCHOBHBIE (ha3bl 03/10POBUTENBHON TPEeHUPOBKH. OllEHKAa COCTOSIHUS
310pOBbsI U (U3NYECKOM MOATOTOBICHHOCTH 3aHUMAIOIIUXCS (PU3UUYECKOW KyJIbTypoill H
cnoptoM. @ynkunoHanbHbie Tpoos! (UCC, AL, XKEJI u T.1.).

Paszoen 2. JIuratenbHble BO3MOKHOCTH Y€JIOBEKa — BOCHHMTAHHUE (PU3NYECKUX KauecTB.
B®CK I'TO. Meronuka opranuzanuu u nposeaeHuss BuaoB wucnbiTaHuit ['TO. Cucrema
B3aUMO/JICHCTBUS B cpepe pU3ndeckoil KyJabTypbl U criopTa. Bocniuranue gpusmiyeckux Kadyecrs,
oOyuarouuxcs (OTAeIbHbIE KaUeCTBEHHbIE CTOPOHBI IBUTaTENIbHBIX BO3MOKHOCTEH UEIOBEKA).

Pazoen 3. Metonuka opraHu3aluyd ¥ TPOBEACHUS CIIOPTUBHBIX COPEBHOBAHMU U
(GU3KYIBTYPHO-MACCOBBIX MEpONPUSATUH. XapaKTepUCTHKA CIIOPTUBHBIX COPEBHOBAaHUN U
(GU3KYIBTYPHO-MACCOBBIX MepolpusiThil. CHOpPTUBHBIE COPEBHOBAHUS, IPOBOJAMMBIE IIO
OoOLIEeNPUHATHIM TpaBWiIaM. ENuHBIM KaneHAapHbIA IUIaH (U3KYJIBTYPHBIX W CHOPTHUBHBIX
MeponpusaTuil). Opranuzanus ciopTUBHBIX MepornpusaTuil. Onumnuiickas xaptus. OenepanpHbie
(cmeumanpHble, HallMOHAJIbHBIE) 3aKOHBI criopTe. Kinaccudukanus ciopTUBHBIX COPEBHOBAHMIA.
HpascTtBennsie otHomenust B cropre. Fair Play ("Yectnas urpa") — kak OCHOBa 3THYHOIO
noBeaeHus B crnopre. Kogekc crnopruBHOW 3TukuU. [IpodunaxkTika HapylleHUH CIOPTUBHOM
stuku. BAJIA. Kogexc BAJIA. MexaynapoaHasi KOHBEHITUSI 0 00pb0€ ¢ JOMMHTOM B CIIOPTE.
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4 O0bémM yueOHOM TMCUNIIUHBI

B Cemectp
Buj yae6noit paboThl aKajeM. 1 2 3 4
gacax
OO6mast TpyI0€MKOCTh AUCIUIUIHHBI IO Y4€OHOMY 328 56 92 90 90
JIaHy
KonTrakTHasi padoTa — ayIuTOPHBIE 3aHATHUSA 192 32 64 64 32
[Ipaxtuueckue 3anstus (113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Bua nToroBoro KOHTpOJIsi: 3a4er 3a4eT | 3a4eT | 3a4Uer | 3a4er
3a4er / IK3aMeH
B Cemectp
Bun yae6noit paboThl acTp. I 11 11 v
gacax
OO6mast TpyI0€MKOCTh AUCIUIUIHHBI TI0 Y4€OHOMY 246 42 69 67,5 | 67,5
JIaHy
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUSA 144 24 48 48 24
[Ipaxtuueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 | 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 | 0,15 | 0,15 | 0,15
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1014 | 17,85 20,85 | 19,35 | 43,35
Buja nToroBoro KOHTpOJIsi: 3a4eT | 3aueT | 3ayeT | 3a4er | 3auer
3a4er / IK3aMeH
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5.3 IncuunjuHbI 10 BHIGOPY

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
"CoumnoJorus" (b1.B./1B.01.01)

1. Heap aucuumIuHbl: (HOPMUPOBAHUE Y CTYACHTA IEJIOCTHOTO MPEICTABICHUS O
COCTOSIHMM W OCHOBHBIX HAIPaBJICHUSIX Pa3BUTHUA COBPEMEHHOTO OOIIIECTBA.

2. N3yyeHue TMCUMIIMHBI HANPaBJeHO HA (GOPMHUPOBAHNE W Pa3BUTHE CJIEAYIOIIMX
kommnetennmii: YK-3.1, YK-3.2, VK-3.3, YK-3.4, VK-3.5, YK-3.6, YK-3.7, YK-5.8, [IK-3.4
3Hamb: -
— TIPUHIHAIGI Pa3BUTHS COBPEMEHHOTO OOIIECTRA;
— colMaibHbIC (QYHKIIMH U ITapaMeTpbl GYHKIIMOHUPOBAHHUS COIIMATBHBIX
WHCTUTYTOB U TIPOLIECCOB ;
— OCHOBBI METOJIOB COIIMOJIOTHYCCKUX UCCICIOBAHMIA;
— OCHOBHBIE HAIMPABIICHUSI COITMOJIOTHYECKOTO aHaIM3a OOIIECTBEHHBIX
OTHOIIICHUM
ymemu:
—  ONpEeAeNsaTh CrenupuKy COIMATIBHOTO B3aUMOJICHCTBUS,
—  KPUTHUYECKHU OIEHMBATh JIOCTOMHCTBA ¥ HEJOCTATKH PA3JIMUHBIX MTOJXO0B K
M3Y4YEHUIO COLIMYyMa;
—  OmpenessaTh Crenru(HUKy COMATLHOTO B3aUMOACHCTBUS;
—  aHAJIM3UPOBATh COCTOSIHUE COIMATBLHBIX HHCTUTYTOB M MPOIIECCOB;
e1a0emou:
— TIOHATHHWHBIM aIapaToM COIMOJIOTHH;
— OCHOBHBIMH METOJIaMH cOOpa M aHajIu3a COIMOJIOTHYECKON MH(pOpMaIUU;
— OCHOBHBIMH HaBBIKAMH aHAJIN3a COIMAILHBIX HHCTUTYTOB U
MIPOLIECCOB BOOIIIECTBE.

3. KpaTkoe cogep:kaHue QJUCHHUILIUHBI:
Paspnen L. IlonsiTHe ¥ MCTOPHUS COLMOIOTHH
Coumosnorust Kak Hayka U ydeOHasi TUCHHILIHNHA. MIcTOpus pa3BUTHS COIMOJIIOTUYECKON MBICIIH.
CoLMOJOrNYECKUE UCCIIEI0BAHUS.
Paspean I1. O0mecTBO
OO1ecTBO Kak LEJIOCTHas COLMOKYIbTypHas cucrema. ConuanbHas CTPYKTypa OOIecTBa.
JIMYHOCTH — OCHOBHO¥ 3JIEMEHT O0IIECTBA.
Paznea I11. CounanbHble HHCTUTYTHI
Commonorust cembu. Conumonorust KyiabTypbl. COIHUONOTHS TMOJUTHKH. JKOJOTHYECKast
COLIMOJIOTHSL.

4 O0beM yueOHON AMCUMIVIMHBI: TUCIIUIUIMHA U3y4aeTcs B 3 cemecTpe

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCHHUIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0.9 32 24
B TOM 4HcJie B (popMe NPAKTHYECKOH NOATOTOBKH 0.45 16 12
Jlekuuun 0.45 16 12
CamocrosiTejibHas paboTa 1.1 40 30
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KonrtakTHas camocrositenbHas paboTa

04 0,3

1,1

Pedepar 396 |297
Bujx koHTpOJIS:
3auer ¢ OlEHKOM + + +
IloaroToBka K 3a4eTy - - -
Buja nTOroBoro KOHTpoOJIf: 3auer ¢ oleHKOI

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
"Kouduukrosorusa'" (b1.B./1B.01.02)

1. Heap aucuumiauHbl: cHOpMUPOBATH y CTYAEHTOB NPEJACTABICHHUS O COLUAIbHOM
KOH(IUKTE Kak OJHOW U3 (OpM COLMAIBHOTO B3aUMOJICHCTBHUS, KaK O CIOCOOE pelIeHUs
COLIMAJIBHBIX MPOTUBOPEUUN U yIIPaBICHNUS KOHPIUKTHBIMU CUTYallUIMU U KOH(IUKTaMU.

2. N3yuyeHue TMCUMILUIMHBI HAMPABJIEHO HA (popMHUPOBaHMe U Pa3BUTHE CJETYIOIIUX
komnerenuuii: YK-3.1, VK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-5.8, TIK-3.4
3namo:

- 0COOCHHOCTH MpeaMeTa KOH(IMKTOJOTHMH; OCHOBHBIC KJIIACCHUECKHE W COBPEMEHHBIC
COITMOJIOTHYECKHE TEOPUU M MIKOJBI B OOJACTH COIMOJOTUM KOH(IMKTA; 3aKOHOMEPHOCTH
COI[MATPHO-9KOHOMUYECKUX M TIOJUTUYECKUX MPOIECCOB, BIUSIOMIUX HA BO3HUKHOBEHHE W
pa3BUTHE KOH(PJIUKTHBIX OTHOIIIEHUH.

Ymemo:

- IprOOpeTaTh 3HAHUS B MPEAMETHON 001acTH KOH(MIUKTOIOTUHU; paboTaTh B KOMaH/IE,
TOJIEPAHTHO BOCHPUHUMATH COIMAJIbHBIC, ITHUYECKHE, KOH(MECCHOHAJIbHBIE U KYJIbTYpPHBIC
pasIuuus; aHATU3UPOBATH COIUATILHYIO CTPYKTYPY KOH(IMKTA C LETBI0 €0 pa3pelieHus;

Bnaoemo:

- METOJaMU aHau3a KOH(MIUKTHBIX TPOTUBOPEUYNI U KOH(IMKTOB B PA3TMYHBIX 00JACTAX
0OIIIEeCTBEHHON >KM3HU U PEIIaTh MX C TMOMOIIBI0 COBPEMEHHBIX HCCIIEIOBATEILCKIUX METOJIOB;
CIIOCOOHOCTBIO HAXOJUTh OPraHU3alMOHHO-YIPABICHYECKHUE peIIeHus B  KOHQIMKTHBIX
CUTYyallMsIX; BJIQJACTh NPAKTUYECKUMH HABBIKAMH aHAIW3a W pas3penieHus KOH(IMKTHBIX
CUTYaIHI] ¥ KOH(DIUKTOB.

3. Kpartkoe coaep:xaHue JTUCUMIIIIMHBI:
Pazpgen 1.
[Tonsitue u uctopust KoHQuUKTONOrHMU. OO0IIast TeoOpUst KOH(DIUKTA.
Pazpnen 2.
BHYTpUIMYHOCTHBIE U MEXKJIMYHOCTHBIE KOH(MIMKTHL. BHYTpUrpynmoBble M MEXIPYIIIOBBIE
KOH(IIUKTBI.
Pasznen 3
Koumukte! B opranuzanuu. ColanbHO-TPYA0BbIE U COLUATBHO-OKOHOMUYECKHE KOH(IUKTHI.

4. O6beM yueOHOI JMCHUMIIMHBI: JUCIUILIMHA U3ydJaeTcs B 3 cemecTpe

O0beM IMCUMIINHBI
B .
U1 y4yeOHo# padoThl Axax. | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh JUCHMIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0.9 32 24
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKH 0.45 16 12
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Jlekuuun 0.45 16 12
CamocrosiTeJibHAs paboTa 1.1 40 30
KonrakTHas camocrositenbHas padboTa

0,4 0,3

1,1
Pedepar 396 |297
Bujx koHTpoJs:
3ader c oleHKOM + + +
IloaroroBka k 3auery - - -
Buja nTOoroBoro KOHTpoJIsi: 3ader c oleHKOMH
AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
"CoumnajabHO-IICUX0JIOTHYeCKHE OCHOBBI Pa3BUTHA JTUYHOCTH"
(b1.B./1B.02.01)
1. Heap aucuMmimHbl — (QOpMUpPOBAHUE COIMATBHO OTBETCTBEHHOW JIMYHOCTH,

CcrocoOHOM K CaMOOPTraHM3aIliy W Pa3BUTHIO, YMEIOIICH BBICTPAWBATh U PEATM30BBIBATH CBOIO
KU3HEHHYIO CTpPATETHI0, CHOCOOHOW YIpaBisATh CBOMM BPEMEHEM B HOBBIX COIIHAIBHBIX
peanusix, B YCJIOBHUSAX HEMPEPHIBHOTO 0Opa30BaHMs, YMEIOUIEH OCYIIECTBIISTh COLUAIBHOE
B3aMMOJICHICTBUE U PEATTM3OBBIBATH CBOIO POJIb B KOMAH/E.

2. B pe3yabTare u3y4eHHs] AUCUHUIIIIMHBI 00yYAKOIIUICA 10JIKEH

OO6usamate CaeAyIOMUMH KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS:

YK-6 — VK-6.1, VK-6.2, YK-6.3, YK-6.4, YK-6.5, YK-6.6, YK-6.7;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

Buame:

CYIITHOCTbh MPOOJIEM OpPraHu3aIii U CaMOOPTaHU3AlNH JTUYHOCTH, €€ TTOBEICHUS B
IPyIIE B YCIOBHUSX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 0Opa30BaHUS;
METOJIbI CAMOOPTaHM3AIMU U PA3BUTUS JUYHOCTU, BBHICTPAUBAHUS U peaTH3allUN
TPAEGKTOPUU CaMOPA3BUTHS, BBIPAOOTKH IMIEJICMOJIaraHUusl W MOTHBAIIMOHHBIX
YCTaHOBOK, Pa3BUTHSI KOMMYHHKAaTUBHBIX CITIOCOOHOCTEH M MIOBEICHHS B TPYIIIIE;
OOIIYyI0 KOHIEMIIMIO TEXHOJOTHM OpraHu3allid BPEMEHU W  IOBBIIICHUS
3¢ (HEKTUBHOCTH €T0 MCTIOIb30BaHUS;

METOJIUKHA U3YYEHUSI COIMATIBLHO-TICUXOJIOTHYECKUX SBICHUHN B cepe yrpaBiIeHUs
¥ CaMOYIPAaBIICHUS IMYHOCTH, TPYIIIIBI, OpraHU3aIHH.

Ymems:

IUTAHUPOBATh U pelliaTh 33Ja4y JUYHOCTHOTO U IPO(ECCHOHAIBHOTO PAa3BUTHS;
aHAJIM3UPOBATh CBOM BO3MOXKHOCTH W OIPaHUYEHMsI, HCIOJB30BAaTh METO/bI
CaMO/IMarHOCTUKHU, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCIIUTAHMUS;
YCTaHaBJIUBATh c KOJUIETaMH (OIHOrpYNITHUKAMHU ) OTHOILICHHS,
xapakrepusytomuecs 3p(HEeKTUBHBIM YPOBHEM OOIICHMUS;

TBOPUECKH MPUMEHATH B PEHICHUM MPAKTUYECKUX 337a4 HHCTPYMEHTHI
TEXHOJIOTUM OpraHu3allud BpPEeMEHM U TOBbIIIEHHUS AS(P(EKTUBHOCTU €ro
UCIOJIb30BAHUS.

Braoemw:

— COUMAIbHBIMU M IICUXOJIOTMYECKUMHU TEXHOJIOTUSAMM CaMOOpPraHM3allud U Pa3BUTHUS
JIMYHOCTH, BBICTPAUBAHMS U PealIn3allii TPAEKTOPUU CaMOPa3BUTHS;

— MHCTPYMEHTaMH ONTHUMH3ALMU HCIIOJIb30BaHMUsS BPEMEHH, HAaBbIKAMHU IJIAHUPOBAHUS
JIMYHOTO ¥ y4eOHOT0 BpEMEHH, HaBbIKaMU CaM000pa30BaHusl;

— TEOPETUYECKUMHU U MPAKTUYECKUMHU HAaBBIKAMU MPEAYNPEKICHUS U pPa3peLieHUs
BHYTPMWJIMYHOCTHBIX U IPYNIIOBBIX KOH(DIUKTOB;

— crnoco0aMy MOTHBALMU YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M NPO(ECCHOHATBHOMY

Pa3BUTHIO;
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— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHIO B KOMaHAE, pe(pIECKCUH CBOETO
MTOBEJICHUS U JIMJICPCKUMU KaueCTBAMH.

3. Kpartkoe cogep:xaHue TUCHHMILTAHBI

Pazoen 1. Obwecmeso. nosvie yciosus u haxkmopuvl pazeumus IW4HOCMU

1. CoBpemeHHOE OOILIECTBO B YCIOBHUAX I00anu3alvy U HHGOOPMATHU3ALINH.

2. CoumanbHble NPOLECCHI

3. WHCTHTYTH conManu3aniy JMIHOCTH

4. Wncturyr obpazoBaHus

5. CoumanpHas 3Ha4UMOCTh IIpodeccuu.

6. "Mos npodeccus B COBpeMEHHOM POCCHIICKOM oO1mecTBe"”

Pazoen 2. Jluunocmo. Coyuanvuvie u ncuxonocuueckue mexnoio2uu Camoopeanu3ayuu u
camopaseumusi

1. IlcmxoJiorus MTMYHOCTH

Nk

CTpaTCl"I/II/I Pa3BUTHA U CaMOPa3BUTUA JIMYHOCTHU

Camoopranu3anus ¥ caMopeann3anus JHIHOCTH

JIMgHOCTH B CHCTEME HENPEPHIBHOTO 00pa30BaHUs

Llenenonaranue B JIMYHOCTHOM U TpOodecCHOHAIBHOM pa3BUTHH. [IpakTHKym
"I[locTpoenue kapbepbl”.

Pasoen 3. I'pynna. Coyuanvuvie u ncuxonocuyeckue mexHoio2uu epynno8o2o No8e0eHUs.
u 1udepcmaa

I.

Nk

Konnexrus u ero popmuposanue. [Ipaktuxkym "Ilcuxomorus oOmieHus"

Crunu pykoBojicTBa u ntuaepcersa. [pakrukym "KomannooOpazosanue. Jlugepctso”
[IpakTukym "YnpapineHue KOHQIUKTHBIMU CUTYallUsIMU B KOJIJIEKTUBE"

[IpakTukym "MOTHBBI TMYHOCTHOTO pocTa”

ConuanbHO-IICUX0JIOTHYECKOE 0OecTieueHNe YIpaBlIeHUsl KOJUIEKTUBOM. [IpakTukym
"HckyccTBo ynpaBisTe co0oit"

OO611ee KOJIMYECTBO Pa3eiioB 3.

4 O0béM yueOHOM TMCUMIITHHBI

O0bEéM TMCUMIINHBI
Bua yueOHo# padoThl

3E Akax. 4. | Acrtp.4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 2 72 54
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHSL: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[Tpaktnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KonTakTHas camocrositenbHas pabota 0,2 0,15

1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 39,8 29,85
Bua konTpoas: 3auer

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
"Unskenepuas ncuxosorus' (b1.B.1B.02.02)

1. Heabp MCUMIUIMHBI — PUOOPETEHUE CTYACHTAMH 3HAHUM B OOJACTH TICHUXOJIOTHUHU

OpraHu3allid  JesATeIbHOCTH  JIIOJed B CUCTEeMEe  'yYeJoBeK-MaliuHa",  YellOBeK-
npodeccuoHaIbHas eATeIbHOCTh, Pa3BUTHE MPO(ECCHOHATHFHO BaXKHBIX KAa4eCTB OyIyIIETro
CTIELIHAIINCTA.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:
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O0aanaTh cjeylOIHMMH KOMIIETEeHIUAMHA U HHAUKATOPAMHU HX JOCTH/KEHUSI:

YK-6 - VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, YK-6.6;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3nams:

— OCHOBHBIE IICMXOJIOTMUECKHE MOHATHS (IICUXHKA, CO3HAHHWE, WHIUBUJI, JUYHOCTD,
UHIUBUAYAIbHOCTh, ICUXUYECKHE MPOLIECCHI, CBOMCTBA, COCTOSIHUS U IIP.);

— METOAbl  TICUXOJIOTUYECKUX  HCCleoBaHUM  (OObEKTHBHBIE,  OINHUCATENbHBIE,
MICUXOJIOTMYECKON TOMOIIIH);

— MpodeccruoHaIbHO BaXKHbIE KayecTBa 3HAUMMbIe JUIsl Oyyliel celualbHOCTH;

— IICUXOJIOTHYECKYIO CYIIHOCTh OOIIECHHUS;

— KOHCTPYKTUBHBIE CIIOCOOBI pa3perieHust KOH(QINKTHBIX CUTYalHii;

— IMICUXOJIOTHYECKHE 0COOEHHOCTH Pa3BUTHUS MaJION COLMAIbHOM TPYIIIbI (KOJUIEKTHBA);

Ymemo:

— MPOEKTHpPOBaTh W  MNOJJEPKUBATh  IICUXOJOTMYECKH  O€30IMacHble  YCIIOBHUS
JeSITEIbHOCTH B CJIOYKHBIX CUCTEMAaX YeJIOBEK-MallliHa;

— paboTaTh B KOJUIEKTHBE, COTPYAHHUYATh C KOJUIEraMH, pa3peliarb KOH(IUKTHbIE
CUTYaIUH;

— aHaJIM3UpPOBATh CBOM BO3MOXKHOCTH HCIOJB30BaTh METOJIbI CaMOJUArHOCTHKH,
CaMOIIO3HAaHUS U CAMOBOCIIUTAHUS;

Braoemy:

— HaBbIKaMHU IICUXOJIOTMUYECKOTI0 CaMOaHaIN3a U CaMOPETyIUPOBaHUs, HEOOXO0JUMbIMU

— Juig 3¢ eKTUBHON U 6e30MacHO MPoPecCUOHATBHON AESITENbHOCTH;

— TEOPETUYECKUMHU M TMPAKTUYECKUMHU HaBbIKAMH ILIAHUPOBAaHHUA MpodeccnoHalbHON
NesITeNIbHOCTH, LieJIernojaraHus 1 pa3padoTKU ONTUMAJIbHBIX IPOrpaMM peaiu3aluu Helu.

— HaBbIKAMU MEXJIMYHOCTHOTO OOILIEHUSI.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pa3zoen 1. Ilcuxonocus uenoseka u e2o npogheccuoHantbHas 0essmenbHOCHb

OO6mrast XxapakTepUCTHKA T1 CUXOJIOTHH KaK HAyKH

1.7 OOuias xapakTepucTHUKa ICUXOJIOTUU KaK HayKu. MeTo/1bl ICUXO0JIOTUN

1.8 OOuiee noHsATHE O TUYHOCTH

1.9 JIn4HOCTB M €e NCUXUYECKUE CBOMCTBA

1.10I1o3HaBaTenbHBIE MPOLECCHI TUYHOCTH

1.119MouMoHanbHO-BOJIEBBIE MPOLIECCHI IMYHOCTU

1.12TIcuxonorus npodeccunoHalbHOMN 1eATeNbHOCTH

Pa3zoen 2. Yenosek kak ynacmuux mpyooeozo npoyecca

2.9 OcHOBHBbIE 3Tallbl pa3BUTUS CYOBEKTA TPya

2.10TpynoBast MOTHBALIMS U YIOBJIETBOPEHHOCTh TPYIOM

2.111lenenonaranue W IUIAHUPOBAaHKE B MPO(PECCUOHATBHON 1EATENbHOCTH

2.12[IpodeccnonanpHasi KOMMYHHKAIIHAS

2.13IIcuxosorust KOHQPIUKTA

2.14I1cuxosiorusi COBMECTHOTO TpyAa

2.15I1cuxoiiorus ynpasieHus

2.16 Crpecc u ero npoduiakTuka

4 O0béM yueOHOM TMCUMITHHBI

O0BEéM TMCUMIINHBI
Bua yueOHo# padoThl Axax. | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMILJIMHBI 2 72 54
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,38 32,0 24
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Jlexinm 0,44 16,0 12

[TpakTuueckue 3anstus (113) 0,44 16,0 12

CamocrosiTesibHasi paboTa 1,11 40 30

KonTakTHas camocrositenbHas padboTa 0,2 0,15
1,11

CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 398 | 29,85

Bua konTpoJs: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
"IIpo6saemsl ycroituusoro passutusa' (b1.B./[B.03.01)

1 Heap aucuuniauHbl — cHOpPMHUPOBATH y CTYACHTOB IIEJIOCTHYIO KapTHHY MHUpa Ha
OCHOBE KOHIIEIMIIUMA YCTOWYMBOTO PA3BUTHs, MO3HAKOMHUTH CTYACHTOB C IEISIMH YCTOWYMBOTO
pPa3BUTHA, TMOHATHSAMH YCTOMYMBOCTM M HEYCTOMYMBOCTH JUHAMHYECKUX CHCTEM B
OKPYXaIOIlleM MHUpPE; pecypcax U Pa3BUTHH, aHTPOIIOTEHHOM BO3JCHCTBHU Ha OKPYKAIOUIYIO
cpeny, yIpaBJIeHUH Ka4eCTBOM OKPYKAIOIICH CPeIbl.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAKOLMIACS J0JI7KEeH:

Obnadams CIeyONMMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-8.1; VK-8.2; VK-8.10; IIK-3.4

Buame:

— OCHOBHBI€ OTIPEACIICHUS W MPUHIIUATIBI KOHIEMIIUNA YCTOWYHUBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTHKHA OMOTHYECKUX, a0MOTHYECKUX M aHTPOIMOTCHHBIX (PaKTOPOB,
OKa3bIBAIOIIUX BJIMSHUE HA )KUBBIC OPTaHU3MBbI, BKITIOUYAsT YEIIOBEKA;

— OCHOBHBIE CYIIIECTBYIOIIHNE MPOOJIEMbI, BOZHUKAIOIIUE TIPH B3aUMOJICHCTBUA SKOHOMUKH,
00111ecTBa U OKPYKAIOIIEH CPeIbl;

— COBpPEMEHHBIE CHCTEMBl HWHJEKCOB M WHIUKATOPOB YCTOWYMBOTO pa3BUTHA, HUX
0COOCHHOCTH M HEJIOCTATKH;

Ymems:

— JenaTh CHUCTEMHBIA aHAJIW3 CYIIECTBYIOIIUX HKOJOT0-COLMAIBHBIX, COLHMAIBHO-
SKOHOMUYECKHUX U IKOJIOT0-3KOHOMUYECKUX TTPOOIIeM;

— HaxXOJUTh HauOoJiee palMOHAIBHBIM BAapUAHT PEIICHHS MOCTABJICHHBIX 3a7a4 C YYETOM
KOH(JIMKTA B TOTPEOHOCTSX YETIOBEKA U OTPAHUYCHUSAX OKPYKAIOIIEH CPEIbl;

Braoemw:

— HaBBIKaMHU TOJIb30BAHUS COBPEMEHHOM JTUTEPATypOii B OOJACTH YCTOMYMBOTO Pa3BUTHUS U
SKOJIOTHH;

— YMEHHEM aHAJIM3UPOBATh HOBBIC TEOPETUUCCKUE U TIPAKTUICCKUE MPOTPAMMBI U TTPOCKTHI,
HaIpaBJIEHHbIE Ha JTOCTHIKEHHUE 1eJIeH YCTOWYMBOTO Pa3BUTHS;
— TpUEMaMU TPUHATUS PEIICHUN 10 YPeryJIMpPOBAHUIO KOH(DIMKTHBIX CHUTyalluid B OOJIacTH
YCTOMYHMBOTO PAa3BUTHUS U UCTIOJIH30BAHUS PECYPCOB.

3 KpaTkoe coaep:kaHue JUCHUIIIMHBI
Beeoenue
Henu, 3amaum u mnpeaMer Kypca. MecTo Kypca B CHCTEME XMMHYECKOro 0Opa3oBaHUS.
DKojoruueckoe odpazoBaHue U 00pazoBaHuE JJIsl YCTOMUMBOTO Pa3BUTHS.
Pazoen 1. Ocnognvie nonamusn Kypca. Oouiecmeo u oKpyxycarouias cpeoa
Poct u pa3ButHe. YCTOHYMBOCTh M HEYCTOMYMBOCTH JMHAMHUYECKHX cucTeM. buocdepa kax
OUHaMHuueckas cucrema. Yernosek: Ouosnormueckuid Bua u  uuBwian3auusa.  Cucrtemsl
MOJJIep)KaHusl KM3HU U CUCTEMBbl MOJJepKaHMsl LMBHIM3auud. HaceneHue, MmpousBOJICTBO,
cocrosiHue okpyxatouieil cpeabl. llonarue ycroitumBoro pasButus. Pumckuit knyd u
riobanpHas mnpoOnemaruka. HeoOxomumocts B ycroiuuBoM pas3Butuu. ConaepikaHue Hu
ABOJIIOLINS TIPEJCTaBICHUM 00IecTBa 00 YCTOMYHMBOM Pa3BUTHUHU.
Paszoen 2. Buocgpepa, ee 360n10uun u ycmouuugocmep. Ikocucmemuvt 3emau u ycnmoudueocnb
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OcHoBHble cBefeHust o 1utaHere 3emuid. CtpoeHue u coctaB atmochepsl. MupoBoil okeas.
Jlutocdepa. buornueckas u  aOuoTHueckas COCTaBJSIOIMIME OWOC(Epbl:  OCHOBHBIE
xapakrepuctuku. [lotoku snepruu B cucreme CosHue-3emMis.

OcHoBHbBIE TIOHATHS dSKoJoruu. CHUCTEMBI TOAJCPKAHHUS KU3HM Ha 3emiie: oOmmii 0030p.
[Tonsitue oskocuctembl. CTpyKTypa U COCTaBJSIOIIME OSKOCUCTEM. Bunpl, nomynsuuu,
coobO1ectsa. Bzaumoneiictesrue BUIOB B dKocucTeMax. OCHOBHBIE THIIBI DKOCHCTEM.

[ToToKM »HEpruu U BeuecTBa B 3KocucreMax. Tpopuueckue nenu. Merabosin3M U 371€MEHTHBII
COCTaB XHMBOM U HexuBOM Marepuu. OCHOBHbIE OMOI€OXMMHYECKHE LUKIBI (KPYroOBOPOTHI
BemecTB). LluknmaHOCTh TIpo1ieccoB B Onocepe U yCTOHIMBOCTb.

W3menenust B omysiLUsX, COOOIIECTBAX, SKocucTeMax. Peakiys )KMBBIX CHCTEM HAa U3MEHEHUS
okpyxatomerr Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMbI. 3aKOHBI U TPUHIIUIIBI YKOJIOTHH.
buopasnoobOpasue u yctounuBoCTh 3K0cucTeM. BuoBoe paznooOpasue - HeoOX0IMMOE YCIIOBUE
YCTOWYUBOCTH OHMOChEpHI.

Pazoen 3. Yenoseuecmeo kax uacmo ouocghepol. /lemozpagpuueckue npoodiemovt copemennozo
mupa.

OcoOeHHOCTH 4YeloBeKa Kak OHOJIOTHYECKOTO BHjAA. JIMHaMMKa YelOBEYECKOW MOMYIISIIHH,
POKJIaeMOCTh, CMEPTHOCTh, BO3pacTHasi CTpykTypa. [IpoOnembl coBpeMEHHOro s3Tama pocra
YHCIIEHHOCTH HaceneHus. ['eorpaduueckoe pacrpenenenue HaceneHus. CelbCKOe U TOpOJICKOe
HaceneHue. YpOanuzanus. Cpena oOuTaHusl yeloBeKa U OKpyxkaromas cpena. @opMupoBaHue
TEXHOTE€HHOU CpeIbl.

PerynupoBanue Hapononacenenus. CtaOuian3anusi YUCICHHOCTH HACEJIECHUS WIM JETOMyIsSus:
OLICHKA TMpEeAeNbHON YHCICHHOCTH HaceleHus 3eMiu. PenuruosHble, HpPAaBCTBEHHBIE W
COLIMaIbHbIE MPOOJIEMBbl OIPaHUYEHHUS POKJIAEMOCTH M IUIAHUPOBAaHUSA ceMbH. PernoHanbHbie
0coOeHHOCTH. MBblluieHue, A3bIK, pojib oOyueHus. Herenernueckuil kaHajl BHJIOBOW MaMSITH.
[lonoxurenpHble W OTpULATEIbHBbIE TIOCIEACTBUS HAIMYUS HETEHETUYECKOW MaMsTH.
I'enniepubie TpoOIEMBI.

Pa3zoen 4. Pazeumue u pecypcol

Ompenenenue pecypca. Krnaccudukamuss pecypcoB. HeBo300HOBUMBIE, B0O300HOBHMBIE,
Heucuepnaemble pecypcbl. MarepualibHble, SHEpreTH4eckhue U HH(OPMALHUOHHBIE PECYPCHI.
I'enetnueckue pecypcol Omocdepsl. COCTOSIHUE W MHUPOBBIE 3amachl OCHOBHBIX BHJOB
MPUPOIHBIX pecypcoB. ['eorpaduueckoe pacnpeeneHue 3amnacoB NPUPOIHBIX PECYPCOB.
Pa3BuTne muBMIM3aLMM M PACXOJOBaHHE MPUPOIHBIX pecypcoB. I[IpHHIMNBI yCTONYMBOIrO
pa3BUTHUSI B OTHOILIEHUU MPUPOJIHBIX pecypcoB. Poib BO300HOBUMBIX W HEHCUEPHAEMbIX
pPECYpCOB B YCTOMYMBOM OOIIIECTBE.

Pazoen 5. Aumponozennoe eo3oeiicmeue na ouocgepy

AHTpPOINIOTE€HHBIE BO3MYILIECHUSI OMOr€0XMMUYECKUX UKIIOB U JErpajaliis CUCTEM IO JIEpKaHus
XKU3HU. [ 106asibHbIE, perMOHAIbHBIE U JIOKAJIbHBIE MTPOOIEMbl OKPY)KAIOIIEH CPEJIbI.
3arpsizHenne atMochepsl (KHUCIOTHBIE AO0XKIH, (POTOXUMUYECKUM CMOT W T.JA.). 3arpsi3HECHHUE
BHYTPEHHUX BOJ U MupoBoro oxeaHa. 3arps3HeHue JuTochepsl; Jerpajanus 3eMellb,
OIYCTHIHUBAHUE.

Pa3zoen 6. Knumamuueckue nocieocmeusn UsMeHeHUs coCmasa ammocgeput

['moGanpHeli  3Hepreruueckuii OanaHc; NapHUKOBBIM 3(pdekT kak npupoAHbld (akTop
MOJIEPKaHUs YCIOBHI CYyIIECTBOBaHUA XKHUBOM marepuu. [lapHukoBbie raspl. MICTOYHUKH U
CTOKH JIMOKCHJA YIJIepoJia U JAPYruX NapHUKOBBIX ra3oB. M3MeHeHne KOHIEHTpaluu JUOKCHIA
yriaepoja U Ipyrux NapHUKOBBIX Fa30B B aTMOc(hepe; MEXaHU3M INI00abHOTO MOTEIICHHUSL.
[TocnencTBust ri06aIbHOTO MOTEIJIEHMS: HOBBIINIEHWE YPOBHS MHPOBOTO OKEaHa, 3aTOIUICHHE
NpUOPEXKHBIX 30H; TassHUE JIGAHUKOB M BEYHOM MeEp3i0Thl; AedopManusi KIMMATUYECKUX U
CEJIbCKOXO3SMCTBEHBIX 30H M reorpauueckoil CTPYKTYphl MHPOM3BOJCTBA MPOJIO0BOJILCTBUS,
M3MEHEHHUsI PACTUTEIBLHOIO MOKPOBA, OIYCThIHUBAHUE.

Pazoen 7. 3enenas peeonrouusn

3eneHas XuMus. 3eleHas SHepreTuka. 3eseHas 5SKoHOMHKA. [loHsTHE HU3KOYriIepoaHON
(uuknuueckoi) 3koHoMuKU. ClieHapuM HU3KOYIJIepOoJHOTro pa3BuTus 11 Poccun. Hammydmme
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JIOCTYIHBIE TeXHOJOTHH. OCHOBHBIE TPUHIMITEI 3€JIEHOTO IMPOW3BOJACTBA. ['oCcymapcTBeHHOE
perynupoBaHue npupojonoiab3oBaHus Ha ocHoBe HJIT. Dkosornyeckuil cien 4yenoBeyecTBa.
3enensiii opuc. KapOoHOBBIE MOTUTOHBI.

Pazoen 8. Mupoeo33penue, 3muxa u ycmouuueoe paeumue.

[lepexon ot oOumiecTBa moTpebieHHs K ycToWuuMBOMYy oOmecTBy. M3MeHeHue CTpyKTypbl
noTpedHOCTel 00IIecTBa M KPUTEPUEB KayecTBa JKU3HHU U YPOBHS Pa3BUTHA. POJb KyJIbTYpHBIX
Y PEMTHO3HBIX TPAJAUIUI B MPOOIIEME YCTOHYNBOTO Pa3BUTHSL.

Wudopmanmsi, 3HaHWE, HAyKa, TEXHOJOTUU. YBEIWYCHHUE POJIM WH(POPMAIMOHHBIX PECYpCOB B
obmem Oaiance pecypcomnorpedneHus. MudbopmanmonHoe (MOCTHHIYCTpHATIBHOE) OOIIECTBO.
Ponb 06pazoBanus B ycTOMUMBOM OOLIECTBE.

4 O0béM yueOHOM TMCUMIITHHBI

O0bEéM TMCUMIINHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIJIMHbI 2 72 54
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinu 0,45 16 12
[Tpaxtuueckue 3ausarus (113) 0,45 16 12
Jlaboparopusie paboTsl (JIP) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,1
CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 398 | 29,85
Buja koHTpoOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
""Anajan3 trexnorenHoro pucka' (b1.B./1B.03.02)

1 Heap aucuuniuHbl — GOpMUPOBAHUE KOMIUIEKCA 3HAHUM, TO3BOJIIIONIUX OLICHUTH
PUCKH OT XO3SMCTBEHHOW [EATETLHOCTH 4YEIOBEKa M COMYTCTBYIOIIMX €H  (aKTOpoB
XUMUYECKOTO ¥ (U3HYECKOTO BO3JIEHUCTBHS, a TaKXKe IMPEAJIOKUTh HOBBIE TIPOIIECCHI,
MTO3BOJIIOIINX CHU3UTH TEXHOTCHHBIM PUCK U yIIIEpO OT HETO.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOMIUICH 10JIKEH
Obnadams CIeyONMMA KOMIIETEHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
VK-8.1; VK-8.2; VK-8.10; IIK-3.4
3names:
- BU/JIbI (PAKTOPOB BPEHOTO BO3/IEHCTBUS;
- KJIaCCU(UKALUIO, UCTOUHUKU U OOBEKTHI PUCKOB;
- OCOOCHHOCTH PHUCKOB XHMHYECKOIO0 M (U3WYECKOro (B TOM YHCIE PaJUallMOHHOIO)
BO3JICHCTBUS Ha Y€JIOBEKa U OKPYXKAIOIIYIO CPeNy;
- OCHOBHbIE KOHLIETILIUU YIIPABIICHUS PUCKAMU;
- KOJIMYECTBEHHBIE METO/Ibl aHAJIN3a PHUCKA.
Ymemy:
- onpenensate BIAK, ;. XUMUYECKUX COEMHEHUI;
- onpenensath XI[1Kqeop. XUMHUYECKUX COETUHEHNI;
—  paccuuThIBaTh aKTUBHOCTH PaJMOAKTUBHOTO Mpernapara;
—  paccuuThIBaTh UHJIMBUyaJIbHbIH PUCK HA OCHOBE CTATUCTHYECKUX JIAHHBIX.
Braoemy:
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—  METOJIMKOM YKPYNHEHHOM OLIEHKH 3KOJOr0-3KOHOMHYECKOro yiepba OT 3arps3HeHus
OKpYXKAIOILIEH Cpeabl IPEATPUITHEM.

3 Kparkoe coaepxxanue TUCUUIIIMHBI
Pazoen 1. Toxcukonozusa u XumuuecKuil puck
Hctounuku cymiectBoBaHMsl KU3HM Ha 3emie. KpyroBopoTbl BeweCTB B IMPHUPOJIE
(OMOreoXMMHYECKHUE LIUKJIBI).
®axTopel BpeaHOro BozjaeHcTBUA. Oco0oe MECTO XMMHUYECKMX HAayK B OIMCAHUU BPEIHOTO
BO3JEHCTBUA. YUEHHE O BPEIHOM JCHCTBUM BELIECTB.
Toxcukonorust. Hanpasnenuss Tokcukosjoruu. Bpennoe BemiecTtBo. DQQeKxTsl BO3AEHCTBUS
BEIIECTB: KCEHOOMOTUKY, 3aMEHsAEMbIE BellecTBa. TOKCHMYHOCTh U onacHoCTh. Kiaccuduxanms
Bpenubix BemiecTB. LDso, LCso. KpuBas "moza-apdext". Mexanusm [IeHCTBHS BpPEIHBIX
BeniecTB. Ma3bl BO3AEUCTBHS BPEAHBIX BELIECTB.
Toxcuxkomerpus. IloporoBass u OecroporoBas koHuenmuu. l'omeocras. OOpaTHasi CBSI3b.
TonepaHTHOCTB.
IAK. TIOK .., TTAKyp., [TIKps, BAKps. ITAKs, TTAK, x., BITK, XTIK, BII.
OMIIUpUYECKHE MpaBWiIa OLEHKU TOKCHUYHOCTH coeluHeHuil. (OcoOeHHOCTH MOBTOPHOIO
BO3JICHCTBUS BpPEAHbIX BELIECTB: afanTtauus, kymyusiuua. Cencubunuzanusa. KomOuHMpoBaHHOE
NeCTBHE BPEIHBIX BEIIECTB: CyMMAllHsl, CHHEPTH3M, aHTarOHU3M.
XUMHUYECKHE OMACHOCTH. XHWMHYECKHE OMNAaCHOCTH HOBBIX TeXHOJOTWH. OmnacHOCTH
HAHOTEXHOJIOTUH. JIeHCTBUS 10 CHUKEHUIO XUMHUYECKOTO PUCKA.
Pazoen 2. Honusupyrouiee uznyuenue u paouauyuoHHulil puck
Knaccudukanus nznyuenuit. Knaccudukanus nonusupyromux uziaydennin. Hyxmun. M3oTormnsl,
n300apel, u30TOHBL. PanumoaktuBHOCTh. CTabWiIbHBIE U paJAUOHYKIUAbL. McTOuHUKH
pamuoHyknuaoB. PammoakTuBHBIA pacmaa. Tumsl  pagMOaKTUBHOTO — pacmana. 3aKkoH
paZMoOaKTUBHBIX CMEILleHUuN (mpaBuio paauoakTuBHbIX cmemenndd Cogmu u  dasHca).
PannoaktuBHeie psanbl. [Iponukaromas cnocOOHOCTh HOHU3UPYIOMINUX U3TYICHHI.
3akoH paavoakTuBHOrO pacnazga. [locrosnnas pacnaga. [lepuon nomypacnana. CpenHee BpeMs
KU3HU. AKTUBHOCTb.
lenenne snep. SnepHble uenHble peakuuu. SnepHeiid  B3peIB. KpurTnueckas wmacca.
[Topaxaromiue ¢hakTopbl AAEpHOrO B3pbiBa. AnepHblil peakTop. IIpupoaHsblii saepHbIi peakTop B
Oxy0. ATomHas anexkTpocTtanius. ¢ dext Bapunosa — Uepenkona.
OddexThl nercTBUs HOHM3UPYIOMUX u3nydeHui. [lornomeénnas no3a. DKCNO3UIMOHHAS /1034.
OkBuBajJeHTHas J03a. OddexTuBHas -sKBUBaJeHTHass nAo3a. KosuiektuBHas »>(QexTuBHas
SKBUBAJIEHTHAas 1o03a. [IpenenpsHo nomyctumas no3a.
Pazoen 3. Ananusz puckos
YcroituuBoe pa3Butue u 6ezonacHocTh. OnacHocTh. TakcoHOMHUs onacHocTel. Kitaccuukanus
puckoB. Ilpupomssiii puck. TexHOTeHHbIA pUCK. PaguanvOHHBIN pUCK. XUMHUYECKUH PHUCK.
OcCHOBHBIC TIPUHIUIIBI OIIEHKH PHCKA BO3JACHCTBUSA XMMHUYECKHX COCIMHEHHH. XUMHUYECKUN
KAaHIIEPOTE€HHBIN pUCK. XMMUYECKUA HEKaHIEPOT€HHBIN PUCK.
Knaccudukanus ypoueir pucka. LleneBoit puck. KosnuecTBeHHbIE METONBI aHAIM3a PHUCKA.
JlepeBo coObITHii. JlepeBo 0TKa30B.
NuanuBunyanpaeiii  puck. KosutextuBHbii  puck. CoumanbHbli  puck. [loTeHnuambHbII
TeppuTopranbHbii puck. ®onoBeiit puck. Konnenmus adconroTHo# 6e3omacHocTH. KoHmenus
npuemsieMoro pucka. KpynHble TexHoreHHble KatacTpodbl. OneHka, aHaJlu3 M yIpaBlIEHUE
PHUCKOM.
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4 O0bémM yueOHOM TMCUNIIUHBI

O0bEéM TMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas Tpya0eMKOCTb JUCHMIIIIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,9 32 24
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) 0,45 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,1
CaMOCTOSTENbHOE N3YUYEHHUE Pa3/IeIOB AUCHUIIIMHbI 398 | 29,85
Bujx koHTpOJIS: 3a4yerT
5.4. llpakTuku
AHHOTanus padoyeil NporpaMmsl
"YyeOHasi NPAKTHKA: 03HAKOMHTEJIbHAsI IPAKTHKA'
b2.0.01(Y)
1. Henap y4eOHONH NPAKTHUKH: O3HAKOMUTEJbHON NPAKTHUKH — O3HAKOMIIEHUE

CTYIEHTOB C METOJOJOTHYECKMMH OCHOBAaMHU OpraHM3alu 00pa30BaTeIbHOrO IMpoliecca I0
npoduao u3ydaemour mporpammbl crnenuanmrera Ha kKadenpe XTBMC PXTY wum. [.H.
MenneneeBa, OCHOBHBIMU HAalpaBJICHUSAMH Hay4HO-HCCIIEN0BATENbCKOM pPabOThl Kadeapsl B
00JacTH SHEProHaCHIIIEHHbIX MAaTEpUaoB M W3JENUN; C JAEATEIbHOCTbIO MPOU3BOICTBEHHBIX,
Hay4YHO-HCCJIEI0BATENbCKUX M MPOEKTHBIX OpPraHu3alui Mo Mpoduiro u3yyaeMoil mporpaMMbl
CHelHalnuTeTa, a TAK)Ke MOJyYeHHE NEPBUYHBIX NPO(ECCHOHATBHBIX YMEHUN U HABBIKOB ITyTEM
CaMOCTOSITEIBHOTO TBOPYECKOTO BBITIOJIHEHUS 3a/a4, IOCTABJIEHHBIX IPOrPAMMOM MPAKTUKH.

OcHoBHOU 3amaueil yueOHOW NpPAKTHKU SIBJISETCS (QOPMUPOBAHUE Yy OOYYarOIIUXCS
MIEPBUYHOTO Ipe/CTaBiIeHUs] 00 OCHOBHBIX 00JIacTsAX, 00BEKTaX M BUAAX MpodeccnoHanbHOMI
NESITeIbHOCTH, K KOTOPbIM TOTOBATCS BBITYCKHUKH, OCBOUBIIHME MPOTpaMMy CIIELHUATIUTETA IO
BBIOpAaHHOM crienuanu3aium.

VY4eOHble MPaKTUKU MPOBOAMUTCS BO 2-OM U 6-0M ceMecTpax B (OopMe TEOPETUUYECKUX
3aHATUN U DKCKYPCHI.

2. B pe3yabTaTe NpoxoxkieHusi yueOHO NPAKTUKH 00y4aIOIIUIICA J0JIKeH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX JTOCTHKCHUS:

YK-6 (VK-6.3, YK-6.4, Y¥K-6.6); IK-1 (IIK-1.1); IIK-2 (IIK-2.1, [IK-2.6, TIK-2.7);
IIK-3 (I1IK-3.4).

3uamo:

— TNOpSAAOK  OpraHu3alliM,  IUIAaHUPOBAaHMS,  IpOBENEHUs U 0OecredyeHus
00pa30BaTeNIbHON 1€ATENBHOCTH MO IPO(UII0 N3ydyaeMOil MporpaMMbl CIIEIUAINTETA;

— TNOpSAAOK OpraHu3alluy, IUIAHUPOBaHUS, MPOBEAEHUS U OOeCHedYeHHus Hay4yHo-
HCCIIEIOBATENIbCKUX pabOT € UCIOJIB30BAaHUEM COBPEMEHHBIX TEXHOJOTUH.

Ymemu:

—  OCYLUECTBJATH MOUCK, 00pabOTKY M aHAIU3 HAYYHO-TEXHHUYECKOW HH(OpMAaIUK IO
pOQUITI0 MPOUJCHHON TPAKTUKHY.

Braoemy:
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—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K MPO(ECCHOHATIBLHONU JESATENLHOCTH 0 MPOQPHIIIO
M3y4aeMOi POrpaMMbl CIIELUATUTETA;

—  METOJOJIOTMYECKMMH MOJIXO0JaMH K OpraHu3allid Hay4yHO-HCCJEI0BATENbCKOW H
00pa3zoBaTeIbHON JEATEITLHOCTH.

3. KpaTtkoe conep:kanue yueOHOI NPaKTHKHU

Paznen 1. O3HakoMJIeHHE C UCTOPHEH MPOU3BOACTBA YHEPrOHACHIIEHHBIX MaTEPUAJIOB
(OHM) u uznenuii Ha UX OCHOBE, OCHOBHBIMH O0JIACTSIMHU UX MPUMCHEHHS.

[Tocenienre TeMaTHUECKUX SKCIIO3UIIMI MY3€€B U BBICTABOK.

Pa3znen 2. O3HakomiieHHWE C MEPCIEKTHUBHBIMU HAay4yHBIMHM pa3paboTkamMu B oOjacTu
CO3JaHMSI U IPUMEHEHHUs] SHEPrOHACBHIIIEHHBIX MaTepuasioB U uznenuil. Ilocenienne HaydHBIX
nmaboparopuii Kadeappl M 3HAKOMCTBO C OpraHu3anued paboThl B HCCIEAOBATEIHCKOM
nabopaTopum.

Pa3znen 3. [locemenue neHCTBYIOIIUX MPEANPUSATUI MO pa3pabOTKe M IMPOU3BOJCTBY
OHM wu uznenuii Ha X OCHOBE.

O3HaKOMJIEHHE C OCHOBHBIMHU TEXHOJIOTUYECKUMU CTaIUMU U CIOCOOaMH MPOU3BOACTBA
OHM, cBoiicTBamu U3€aMi 1 006JACTSIMU UX IPUMEHEHUSI.

Pa3nea 4. [lonroroka otyeTa 0 NpOX0XkKACHUN yI€OHON PAKTUKH.

TpeOoBanus, npeabSBIIEMble K HATMCAHUIO U MIPEICTABICHUIO OTYETA.

KonkpeTrHoe conepkanne ydeOHON MPAaKTUKHU OMPENENISIETCs C YYETOM BO3MOXHOCTEH U
MHTEPECOB Kadeapbl, OpraHnu3yroniei NpakTuKy, 1 MPUHUMAIONIEH OpraHu3aluu.

4. O0béM yueOHOI NPAKTHKH

. Bcero 2 cemecTp 6 cemecTp
Bun yuebnoit paboTsl
3E | Akaj. u. 3E |Axkaa.u. | 3E | Akan. 4.

OO61ast TPyA0€MKOCTh AUCIUTLIHHBI 6 216 3 108 3 108
KonTakTHasi paboTra — ayIuTOpPHBIE
3aHSATHS: ] ) ) ) ) )
CamocrosiTesibHas padoTa 6 216 3 108 3 108
8 moMm uucie 8 hopme NPAKMU4eCcKoll 508 | 2156 299 | 1078 | 299| 1078
Nn0020MOBKU
KonTtakTHas camocTositenpHas paboTa 0.4 0,2 0,2
HNupuBunyansHoe 3a1anue 36 18 18
CaMOCTOSITEIbHOE OCBOCHHE 3HAHHH, 6 3 3
YMEHUI U HAaBBIKOB IO ITpOrpaMMme 179,6 89,8 89,8
yueOHOM MPaKTUKU
JK3aMeH - - - - - -
KonrtakTHas pabora — mpomexyTodHas
aTTecTanus - B B B B B
[ToaroToBKa K 3K3aMeHY. — — — — —
Buja koHTpoOJISI: 3auéTt 3auér

Bux yseGroii paGoTsr Bcero 2 cemectp 6 cemecTp

3E | Actp. u. 3E |Actp.4. | 3E | Actp. u.

OO61ast TpyI0€MKOCTh AUCIUILIHHBI 6 162 3 81 3 81
KonTakTHasi paboTra — ayIuTOpPHbIE
3aHSATHS: ) ) ) ) ) )
CamocrosiTesibHas paboTa 6 162 3 81 3 81
8 mom uucie 8 hopme NPAKMU4eCcKou sos | 1617 200 | 8085 | 2991 80.85
Nn0020MOBKU ’ ’ ’ ’ ’ ’
KonrtakTHas camocTositenpHas paboTa 0.3 0,15 0,15
HMunuBunyansHOE 3aaHuE 6 27 . 13,5 . 13,5
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CaMOCTOSITENIbHOE OCBOCHHE 3HAHHH,
YMEHHH 1 HaBBIKOB IO IPOrpaMMe 134,7 67,35 67,35
yueOHOM MPaKTUKU

IK3aMeH - - - - - -

KonrtakTHas pabora — mpomexyTodHas
aTTecTalus —

[ToaroToBKa K 3K3aMeHY. — — — — —

Buja koHTpoJIsi: 3auér 3auér

AHHOTanusA padoyeil NporpaMmsl
"IIpon3BoACTBEHHAS MPAKTUKA: TEXHOJIOTHYeCKas MPaKTHKa'"
B2.B.01(IT)

1. Ilesb NPOM3BOACTBEHHON NMPAKTHKH: TEXHOJOTMYeCKON NMPAKTHKH — IOJIy4E€HUE
podeccoHAIbHBIX YMEHUHN U ONbITa NPOPECCUOHATIBHOMN JIESTEIBHOCTH ITyTEM O3HAKOMIICHUS
C COBPEMEHHBIMM TEXHOJOTHSIMU TIOJYYEHHMsS] OCHOBHBIX AHEPrOHACBHIIEHHBIX MaTepHajoB
(OHM), omnbITHBIMH TNpOU3BOJACTBaMU IepcrnekTuBHbIXx OHM B ycioBusIX AeWCTBYIOIIETO
MIPOM3BOJICTBEHHOTO MPEANPUATHUS U OTPACIEBOr0 HAYUHO UCCIIE0BATENbCKOTO HHCTUTYTA.

OcHOBHOM 3a/1aueil MPOU3BOJICTBEHHOM MTPAKTUKHU SBJISETCS MPUOOPETEHHUE OTIbITA YUaCTHS
B peallbHbIX NMPOU3BOJICTBEHHBIX IIpoleccax, IpHOOpeTeHe HE0OX0AMMOI0 KOMIUIEKCA HaBBIKOB
U 3HaHWM, HEOOXOJMMBIX JUIsl pEIIEHUS KOHKPETHBIX TEXHOJIOTMUECKUX 3ajad, cOop
uHpopmanuy, HEOOXOJUMOW Ui BBINIOJIHEHUS HPOEKTHOM YacTu OT4yéTa MO pa3paboTKe
KOHKPETHOM TEXHOJIOTHYECKOU cTaauu rnmpou3BoacTBa DHM.

KoHnkpeTrHOe conep:kaHyne MpOU3BOJCTBEHHON MPAKTUKHU ONpPENENsieTCs WHINBUIYAIbHBIM
3aJJaHUEM CTYJICHTa C YYETOM MHTEPECOB M BOBMOKHOCTEN OPraHu3alui, € OHA BBINOJHIECTCS.
NunuBuayanbHOe 3aaHue pa3padaTbIiBaeTCs M0 Npo(UIo CreluaaInTeTa.

[IpousBoacTBenHas npakruka nposoautces Ha GLT "Coroz" r. Azepxkunckuit M.O.

VYuyeOHas paboTa Ha MPOU3BOJCTBEHHOW MpaKTUKE Oa3upyeTcsl Ha 3HAHMSX, MOJYyYEHHBIX
crygeHTamu B Kypcax "I[IpoektupoBanue u 00OpynOBaHHE 3aBOJIOB IPOU3BOJICTBA
SHEPrOHACHIIIEHHbIX MaTepuaysioB W u3aeauid" M "OCHOBBI TEXHOJOTMYECKOW Oe30MacHOCTU
IIPOM3BO/ICTBA YHEPrOHACHIILIEHHBIX MaTEPUAIIOB".

2. B pe3yabraTe NPOXOKAeHHS TEXHOJOTHYECKOH TPAKTHKHU, OO0yYarommiics
JMOJIZKEeH
Obnadams CIeNyIOUTUMHA KOMIETEHITUSIMU:
O6menpodeccnoHaaTbHBIMU:
Obnadams CIeyONMMA KOMIIETEHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

IIK-4 (IIK-4.1, 11K-4.2, [1K-4.3, 1IK-4.4, 11K-4.8, [1K-4.12); IK-5 (IIK-5.1, TIK-5.3);
IIK-6 (I1K-6.2); ICK-2.3 (IICK-2.3.1, [ICK-2.3.4, IICK-2.3.5, [ICK-2.3.10, [ICK-2.3.11).

3nams:

—  YCTpONCTBO NIPOU3BOJCTBEHHBIX JIMHUN, CTPYKTYpbl M OOOpYIOBaHUS LIEXOB,
TEXHOJIOTHYECKHE 0COOEHHOCTH KOHKpETHOro nmpoussojacrea JHM;

— TNOpSAJOK OpraHM3alliM, MIAHWPOBAHUS, NMPOBEIEHUS U OOecreueHus: MpOU3BOICTBA
ocHOBHbIX DOHMc ucnonap30BaHNEM COBPEMEHHBIX TEXHOJIOTUH;

— IOPSAOK OpraHu3alWM, IUIAHUPOBAHUSA, IPOBEICHUS OIIBITHBIX ITPOM3BOJICTB
nepcneKTuBHbIX DHM;

Ymemo:

—  OPHUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJIOTHSX ITPOU3BOJCTBA MHIMBHUIYAIBHBIX U
cmeceBblX OHM 1 06s1acTsX UX NIPUMEHEHUS;

— OpHUEHTHpPOBATBCS B  COBPEMEHHBIX  TEXHOJOTUAX  CHAPSDKEHHS — W3JEIUH,
COJIepXKaIuX UHIMBHIYyaJIbHBIC U cMeceBbie DHM.
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Braoemy:

— HaBbIKAMHM AaHaliM3a TEXHOJOTHYECKUX CXeM M TEXHUYECKUX PpEriiaMeHTOB
MIPOM3BOICTBa OCHOBHBIX DHM;

—  CIIOCOOHOCTBIO M TFOTOBHOCTBIO K MPO(ECCHOHATBHONW NESATENLHOCTH IO MPOQPHIIIO
M3y4aeMOl POTpaMMBbI CIICIIHATINTETA;

3. Kparkoe coaep:kaHue TNPOU3BOJACTBEHHON NPAKTHKHM: TEeXHOJOTHYECKO
NPAKTUKHU

Paspean 1.

Opeanuzayuonnoe coopanue (PXTY um. /|.U. Menoeneesa):

* 3HAKOMCTBO C ITPOTPAMMO¥, IEJISIMHU U 33J]a9aMH MPOU3BOICTBEHHOM MPAKTHUKH;

* pa3bsICHEHUE 0OCOOEHHOCTEHN TPOXOKICHUS MPAKTUKU HA TIPEATIPUATUSIX;

* HHCTPYKTaX 110 OOIIUM TOJIOKEHUSIM TEXHUKH 0€30MMacHOCTH;

* OTNPEJCIICHUE MPUMEPHOTO KaJIeHJapHOTO rpadrKa MpOX0KICHUS TPAKTUKH.

Paspean 2.

Opeanuzayuonnvle meponpusmus (OLYIT "Cows" 2. [[3eporcunckui M.O.)

[IpoxoxaeHue pexxuMHbIX MeponpusaTuil s gocryna Ha teppuroputo LT "Coroz" 1.
Hzepxunckuit M.O. IlpoxokaeHne WHCTpyKTaka Mo TexHHKe Oe3omacHocTH. [IpoxoxaeHue
CIEIUATFHOTO UHCTPYKTaXKA IO PEKUMY MPaKTUKH. [IpoxoskieHne peXMMHBIX MEPOTIPUSATUN HA
teppuropun OLT "Coro3" r. [A3epxkunckuit M.O.u cienuHCTpyKTa)xa o cOopy mMarepuaioB
st otdera. IIpoXokIeHHE PEeXUMHBIX MEPONPHUATHH Wi nocTyna Ha tepputopuro OIUJIT
"Coro3" 1. [zepxunckuit M.O..

Paspnean 3.

O3HakomumenvHbvle MepoOnPUsmMus.

Oznakomnenue ¢ ucropueit pazsutus npou3BoAcTB OLT "Coroz" r. Azepxunckuii M.O.
(my3eii). Ilocemenme HaydHO-TIpOM3BOACTBEHHOTO IIEHTpa: Ja0OpaTOpPUid ¥ OIBITHBIX
MIPOM3BOJICTB, Oecena ¢ BeAymMMH crnenuanuctamMu. (O3HaKOMJIEHHE C COBPEMEHHOM
TEXHOJIOTHEH TIPOM3BOACTBA HUTPOI(DUPOB, BKIIOYAS BOIMPOCHI IKOJOTHUU TPH TPOU3BOJICTBE
HUTPOCOCIMHEHUM — YY9aCTKOB KAaTAIMTUYECKOTO CHKUTAHHUS OTXOJMSIIUX Ta30B, PEreHepalnu
cepHO KHCIOTHL. O3HAKOMIICHHE C COBPEMEHHOM TEXHOJOTHEH Mmpon3BojcTBa m3aenuii DOHM
METOJlaMH TIPOXOJHOTO TPECCOBAHMS, JIUThSl TOJ JaBJIEHUEM © CBOOOJHOTO JIMTHS.
Oznakomnenue ¢ wuctopuerr OLAT "Coroz" 1. [dzepxunckuiit M.O. U ero CTpyKTypoOW.
[Tocemenune moapasznenenuii u naboparopuii Mucrtutyra, Oecena ¢ BEIymUMH CHEIUATHCTaAMHU.
[Tocemnenne ucnpITaTenIbHOTO KOMIUIEKca. [locenenrne OnbITHBIX MPOU3BOJICTB.

Paznea 4.

Cbop mamepuana 051 6bINOIHEHUsL NPOESKMHOU YACMU OM4éma.

N3yuenue cTpykTypbl U O0OOpYyAOBaHHUsS LIEXOB MPOU3BOJCTBA KOHKPETHOTO MPOJIYKTa B
COOTBETCTBUU C MHAUBUAYAIbHBIM 3a1anneM. [lonpoOHoe n3yueHnre yqacTka Mpou3BOACTBA IS
MOCJIEAYIONIEro MpoeKTUupoBanus. M3ydeHnue annapaTypsl, KOHCYIbTAIUH.

N3yuenne TEXHUYECKOTO perjiaMeHTa IieXa B COOTBETCTBHUH C WHAWBUAYaTbHBIM
3amanueM. M3ydeHune cxeMbl TPOM3BOACTBA B COOTBETCTBHUU C WHIWUBHUIYAJbHBIM 3a/1aHHEM.
Koncynpramuu ¢ paboTHUKaMH 11eXa.

O3HakoMJIeHHE C anmapaTypoid IpPOU3BOJACTBA, pa3paboTKa MpearojiaraeMoi CXeMbl
MIPOM3BOJICTBA B COOTBETCTBUU C WHIUBUIYaJIbHBIM 3amaHueM. KoHcynbpTanuu ¢ pabOTHUKAMHU
1eXa U pyKOBOJMUTENISIMU NMPAKTUKHU 0T PXTY.

N3yuenne KalbKyJddlMM CTOMMOCTH BBITYCKA€MOTO TPOJAYKTa B COOTBETCTBHU C
WHJIMBUIYIbHBIM 3aaHUEM.

Paspean S.

3axnouumenbHvle MepONPUAMUSL:

Pexxumnas mpoBepka KOHCIIEKTOB U YEPTEIKEH.
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[IpoxoxkaeHue  3aKIOUYMTEIBLHOIO  HMHCTPYKTa)Xka M KOHCYJbTalud B YueOHO-
MertoanueckoM Llentpe. IIpuem 3adera 1o MpakTHKE C YIaCTHEM COTPYIHUKOB MPEANIPUSATHS H
npenogaBaTeneit kadeapsl (1o mexam).

4. O0bEM NPOM3BOICTBEHHOM NPAKTUKH

Bun yuebnoit paboTsl O0nem mpakTHic

3E Akan. 4. | Actp. 4.
OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 6 216 162
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: - - -
CamocrosiTeJibHAs padoTa 6 216 162
8 MOM Yucie 8 hopme NPaKmuueckol no020mo6Ku 5,99 215,8 161,85
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
NupuBunyanbHOE 3aaHKE 6 36 27
CaMocCTOSATENHLHOE OCBOCHUE SIjaHHfI, YMEHHUH U HAaBBIKOB I10 179.8 134.75
MpOrpaMMe MPOU3BOACTBEHHOW MTPAKTUKHU ’ ’
JK3aMeH — _ _
KonrtakTHas paboTa — mpoMeXyToOYHas aTTeCTaIUs - - —
[ToaroToBka K 3K3aMeHYy. — —

Buna konTpoJsi: 3auér

AHHOTanusA padoyeil NporpaMmsl
"Ilpou3sBoacTBEeHHAS MPAKTHKA: PeJAUIIJIOMHAS NPaAKTUKa"
b2.B.02(I1x)

1. Henap npenMnjoMHOW NPAKTHKU — IPHOOpPETEHHWE HABBIKOB, HEOOXOJIUMBIX B
nanpHelmell npoeccuoHaIbHOM — AEATENbHOCTH, IOJIyY€HHE CTYJAEHTOM HE00XO0JIMMOro
KOMIUIEKCa HAay4HO-UCCIIEJIOBATENIbCKUX  JAHHBIX JUISI  YCHEIIHOM  3alUThl  BBITYCKHOM
KBaJIM(PUKAIMOHHON pabOThl, a TAKXKE YIiyOJieHne 3HaHUH B 00J1aCTH HAy4HO-UCCIIE0BATENbCKOM
paboTHI 110 TEME TUTUIOMA.

[IpennumnioMHas NpakTUKa HalpaBJieHa Ha:

- 3aKpeIJIeHHE TEOPETHYECKUX 3HAHUM U NPAKTUYECKUX HaBBIKOB, IOJYYEHHBIX B
nporecce 00y4eHus 10 MPorpaMMme CIeHUaINTETa;

- [pUOOpeTeHHE HaBBIKOB, HEOOXOIUMBIX B JajbHeWmied mpodeccuoHanbHOM
NesITebHOCTH;

- IPUOOPETEHHE OTIbITA MOCTAHOBKH U BHINIOJHEHUS HAYYHO-UCCIIEIOBATENbCKUX (B CiIydae
BBITNIOJIHEHUSI HAY4YHO-HUCCIIEIOBATEIbCKOM paboThl) M MIPOEKTHBIX (B Cllydyae BBIIOJHEHUS
pacueTHO-NPOEKTHOU paboThI) 3a/1a4;

- OBJIaJICHHE METOJIOJIOTHEN U METOJaMH 00OpabOTKU PE3yIbTaTOB UCCIIEI0BAHMS;

- yuactue B paboTe HaydyHO-HCCIEAOBATEIbCKON TIpyHIbl, BPEMEHHOIO TPYAOBOIO
KOJUIEKTHBA;

- c0op, MOArOTOBKAa W CHUCTEMaTU3alUsl MAaTepualioB II0 TEMAaTHKE BBIITYCKHOM
kBanupukaronHoi padotsl (BKP).

OCHOBHBIMU 33JJa4aMy IPEAUILNIOMHON IPAKTUKYU SIBIISIFOTCSL:

- (gopMmupoBaHue y OOy4aromUXCs LEJIOCTHOTO MpEACTaBIeHUs 00 OpraHu3anud Hu
yIOpaBJIE€HUU OTAEIBHBIMHM AdTallaMM M MPOrpaMMaMU IPOBEICHHUS HAy4YHBIX HCCIENOBAHUN M
TEXHUYECKUX  pa3pabOTOK; O  CTPYKType OpraHuM3allud W OCHOBHBIX  (YHKIHSIX
HCCIIEIOBATENIbCKUX U YIPABIEHYECKUX O3 ICICHUI;

- yyactue B paboTe HayyHO-MCCJIEI0BATEIbCKOM TPYIIbI, MOApa3AeieHusi, BPEMEHHOIO
TPYIOBOTO KOJUIEKTHBA;
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- pa3BUTHE y 00Y4AIOIIKUXCS JINYHOCTHO-NIPOPECCUOHATIBHBIX KaUeCTB UCCIIEI0BATEIS.

B cnyuae BbimosiHeHust pacuetHo-mpoekTHOil BKP ocHoBHOI 3amaueit siBisiercst cOop,
aHaJlM3, cucTeMmaruzanuss HeoOxomumoit i BeimosnHeHus BKP  undopmanmu  no
(GYHKIIMOHUPOBAHUIO TEXHOJIOTUYECKUX JIUHUHN MPOU3BOICTBA SHEPTrOHACHIIIEHHBIX MaTEpUaOB.

2. B pe3yabTaTe NpOX0KAEeHHUS NMPEAIUIIOMHON NPAKTHUKHA 00y4a0MIACH 10JI2KEeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTHKCHHUS:

IK-1 (IIK-1.1, [IK-1.2, TIK-1.3, TIK-1.5, I1K-1.6, [1K-1.8, I1K-1.9, I1IK-1.10, TIK-1.11),
K-2 (IIK-2.1, TIK-2.2, T1K-2.3, TIK-2.4, T1K-2.5, TIK-2.6, I1IK-2.7), IIK-3 (I1K-3.1, TIK-3.2,
[1K-3.3, [IK-3.4), IIK-7 (IIK-7.1, TIK-7.2, TIK-7.3, 1IK-7.4, TIK-7.5, T1IK-7.6, 11K-7.7, T1K-7.8,
[1K-7.9, TIK-7.10, IIK-7.11, TIK-7.12), ICK-2.1 (IICK-2.1.1, IICK-2.1.2, T1CK-2.1.3, TICK-
2.1.4, I[ICK-2.1.5, TICK-2.1.6, IICK-2.1.7, [ICK-2.1.8), ICK-2.2 (IICK-2.2.1, IICK-2.2.2, IICK-
2.2.3, TICK-2.2.4, TICK-2.2.5, TICK-2.2.6, IICK-2.2.7, TICK-2.2.8, TICK-2.2.9, TICK-2.2.10),
IICK-2.3 (IICK-2.3.1, TICK-2.3.2, TICK-2.3.3, IICK-2.3.4, [ICK-2.3.5, [ICK-2.3.6, TICK-2.3.7,
[1CK-2.3.8, TICK-2.3.9, [ICK-2.3.10, IICK-2.3.11).

3uamo:

— OCHOBBI OpraHU3alMK U METOJOJIOTHIO HAYYHBIX UCCIIECJOBAHNN;

— COBPEMEHHbIE HaAY4YHbIE KOHIIETIIIMH B 00JIACTH SHEPrOHACHIIEHHBIX MAaTEPUAJIOB;

— CTPYKTYpPY ¥ METOJIbl YIIPABJIEHUSI COBPEMEHHBIM ITPOU3BOICTBOM SHEPTrOHACHIILIEHHBIX
MaTepHuasios.

Ymemu:

— paboTaTh C HAyYHBIMH TEKCTAMH, II0JIb30BATHCS HAYYHO-CIIPABOYHBIM aIlllapaToM;

— 00pabarTbIBaTh, aHAJIM3UPOBATh [TOJTyYEHHBIE SKCIIEPUMEHTAIbHbIE IAHHBIE;

— 0(OpMIIATH PE3yJIbTAaThl HAYUYHBIX UCCIIEIOBAHUM;

— HCIOJIb30BaTh  IOJYYEHHbIE  TEOPETUYECKHE 3HAHMSA I IPOECKTUPOBAHMS
TEXHOJIOTMYECKUX JINHUM ITPOU3BOJICTB SHEPTOHACHIIIEHHBIX MAaTEPUAIIOB.

Braoemy:

— HaBbIKAMU CAMOCTOSITEJIbHOW HAay4HO-HCCIEA0BATEIbCKON AESITeIbHOCTH, pabOThl C
MCTOYHUKAMHU HaydyHOU MH(popManuu, pepepupoBaHrs HayuyHbIX yOJINKAIIHA;

— METOJIaMH TNPOEKTHUPOBAHMSI OCHOBHBIX M BCIIOMOIaTENbHBIX LEXOB IPOU3BOJCTBA
SHEProHACHIIIEHHBIX MaTEPUajIOB, CIOCOOAMH pacueTa TEXHOJIOTUYECKOro 000y J0BaHUSL.

3. KpaTkoe coaep:kaHue npeIunjioMHON NPAKTUKH

BBenenue — nenu u 3amauM NpeAJUIUIOMHOM NMPaKTUKU — HAayYHO-HMCCIIEI0BATEIbCKOM
pabotel. KpaTkuii aHanu3 axkTyaJlbHOIO COCTOSIHUS TEMaTHKU ucclieoBaHus. BoisBiieHue
OCHOBHBIX MpOOJEeMHBIX BompocoB. PopmynaupoBka ueneid HaydHod pabotel. IlocraHoBka
3aJla4uM UCCIEeI0BaHUS.

JlutepaTypHsbiii 0030p - MoAOOpP M 0030p OTEUYECTBEHHOW W 3apyOCKHOM JHUTEPATYpPhI
(cratbu B NEPUOJMYECKUX JKypHajaX, COOpHUKM cTared, MaTepuaigbl KOH(DEepeHIHil,
MOHOTpaduH, MPOBEJCHHE MATEHTHOTO MMOUCKA M0 TEME HAYYHOI'O UCCIIEI0OBAHUS.

Opranu3zaiys 1 OCyILEeCTBICHHE HAYYHO-HCCIIEI0BaTENbCKON 1EATEIbHOCTH.

KonkpeTHoe conepxaHue NPeIIUIUIOMHON MPAKTUKU — Hay4yHO-HMCCIIEI0BAaTEIbCKOM
paboThel ompenensercs HWHAWBHUIyalbHbIM 3aJaHUEM CTyJIEHTa C Y4Y4ETOM HWHTEPECOB U
BO3MOYKHOCTEW OpraHu3aluid, rJ€ OHa BBITOJIHAETCS.

WunuBuayanbHoe 3aiaHue pa3pabaThIBaeTcsl MO MPO(UIII0 CIEHHUaIbHOCTH B CTPOTOM
COOTBETCTBUU C TEMO BBIITYCKHOW KBAIH(PUKAIIMOHHOMN pabOTHI ClIeUaTHNCTA.

Brinosnnenue nuauBuayanbHoro 3afganus. O0oOieHne U cucreMaTu3alus JaHHBIX JUIs
BBINIOJIHEHUSI BBIMYCKHOM KBaJIM(UKAIIMOHHON paboThl. OO000IIeHNEe 3KCHEPUMEHTATbHBIX
JAHHBIX, TOCTpOeHUEe TIpaduKOB, BbIsABIEHUE 3aBUCHUMOCTEel. CBs3b SKCIEPUMEHTAa C
TEOPETUYECKUMU CBEACHUAMHU. BBIBOIBI IO IpOJAETIaHHON HAayYHO-UCCIIEI0BATENIbCKON paboTe.
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4. O0bEM npeTUIIIOMHON NPAKTHKH

Bun yuebnoit paboTsl O0nem mpakTHicH

3E Akan. 4. | AcTp. 4.
OO61ast TpyI0€MKOCTh TUCIUTUTHHBI 21,0 756 567
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: - - -
CamocrosiTesibHasi paboTa 21,0 756 567
8 MOM Yucie 8 hopme NpaKmuueckol no020moeKu 20,99 755,8 566,85
KonrakTHas camocrositenbHas paboTa 0,2 0,15
NupuBuayansHOE 3a1aHue ’1 360 270
CaMocCTOSATENHLHOE OCBOCHUE 3HaHHH, YMCHUH 1 HABBIKOB MO 395.8 206,75
IIPOrpaMMe MPOU3BOICTBEHHOM TPAKTUKU

Buja konTpoJsi: 3auéTt

5.5. 'ocynapcTBeHHasi UTOrOBasi aTTEeCTALMS

AHHOTanus nporpamMmsl "'Beino/iHeHue, NOATOTOBKA K NMpolueaype 3alUThI M 3a1UTa
BBINIYCKHOM KBAJM(PUKALUOHHOH padoThI"
(b3.01)

1. Heas rocygapcTBeHHOHl HMTOroBOH AaTTeCTAllMM: BbINOJHEHHE, MOATOTOBKA K
npoueaype 3alMThl M 3aIIMTA BBINYCKHOH KBaJIM(UKANMOHHOW PadoTbl — BbHISBICHUE
YPOBHSI TEOPETHUUECKOM U MPAKTHUECKOW MOJITOTOBJICHHOCTHU BBIIYCKHUKA BY3a K BBINOJHEHHIO
npoeCCHOHANBHBIX 3a/lad U COOTBETCTBHUsI €ro mnoarotoBku TpedoBanusm PI'OC BO mo
cneuuaibHocTH 18.05.01 Xumuueckasi TEXHOJIOTHSI SHEPTOHACKHIILEHHBIX MAaTEPHAJIOB W3JIEIHH,
cneruanu3anust Ne 2 "Xumudeckasi TEXHOJIOTHSI OJTUMEPHBIX KOMIIO3ULIUN TOPOXOB M TBEPBIX
PaKEeTHBIX TOTUIUB"

2 B pe3yJbTaTe rocyiapcTBeHHOI UTOT0BOM aTTeCTALMNU: BbINOJIHEHHE, IOAT0TOBKA
K Ipoueaype 3alllMThl M 3alIUTA BBINYCKHON KBAJM(PUKANMOHHON padoThl, — y CTyJAeHTa
nposepsiercsi c)OPMHPOBAHHHOCTH CJEAYIOINMX KOMIIETEHIHH, a TaKke CJIeAyHIIUX
3HAHUI, YMEHNi U HABBIKOB, MO3BOJISIIOIIMX OLEHUTH CTeleHb TOTOBHOCTH 00Yy4YaloImXxcst
K JajbHelmei npopeccuoHaIbLHOMN AeATeJbHOCTH:

VK-1; YVK-2; VK-3; YK-4; VK-5; YK-6; YK-7; VK-8; VK-9; YVK-10; YK-11; OIIK-1;
OIIK-2; OIIK-3; OIIK-4; IIK-1; I1K-2; T1K-3; I1K-4; TIK-5; [1K-6; I1K-7; IICK-2.1; TICK-2.2;
[1CK-2.3.

3uamo:

— TOpSAJOK OpraHU3aluM, IUIAHUPOBAHMS U MPOBENCHUS HAyYHO-UCCIENOBATEILCKUX
paboT C UCHOJIb30BAHHMEM TMOCIEIHUX HAayYHO-TEXHHUYECKUX JOCTHXKEHUH B 00JacTu
SHEPrOHACHIIIEHHBIX MaTEpUasoB;

— METOJIbl CHHTE3a M HCCIIEOBAHUS (PU3UKO-XUMHUYECKHX, B3PbIBUATBIX U (DU3HUKO-
MEXaHUYECKUX CBOMCTB MHIUBUAYAIbHBIX U CMECEBBIX YHEPIOHACKHIILIEHHBIX MaTEPUAIOB;

— COBpPEMEHHBIE HayYHbI€ TEHCHIIMM PAa3BUTHS SHEPrOHACKIILIEHHBIX MaTEPUAJIOB;

— OCHOBHBIE TEXHOJIOTUYECKHE Mpouecchl 3(PPEeKTUBHOTO M OE30MaCHOTO MOTYyYEHUS
SHEProHACHIIIEHHbIX MAaTEPUAJIOB U U3JIEIIH;

Ymemu:

— CaMOCTOSITEJIbHO BBIABISATH NEPCIEKTUBHbBIC HANPABJICHUS HAyYHBIX MCCIEI0BAHUM,
000OCHOBBIBAaTh aKTyaJbHOCTb, TEOPETHUYECKYI0 W MPAKTHYECKYI0 3HAYMMOCTb IPOOJIEMBI,
MIPOBOJUTH AKCHEPUMEHTAJIbHbIE HCCIEAOBAHUSA C HCIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB,
aHAJIM3UPOBATh U HHTEPIPETHPOBATH IOJYUYEHHBIE PE3yJbTaThl, MOJArOTaBIMBATh OTYETHl U
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MyOJIUKAIMK O pe3ybTaTax UCCIEOBAHUIT;

— OCYIIECTBIIATH IMOWCK M aHalW3 Hay4YHO-TEXHHYECKOW wuHoOpMamuu B o0nacTu
SHEPrOHACHIIIEHHBIX MATEPHAJIOB U HM3JACIHN C ILEJNbI0 HAYYHO-MPAKTUYECKONW M IMATEHTHOM
MOJIEP>KKH TTPOBOIUMBIX UCCIICIOBAHU;

— TMPUMEHATh 3HAHUS 1O XUMHU M TEXHOJOTMU HWHIMBUAYAJIbHBIX M CMECEBBIX
B3pBIBUATBIX MATE€PUAIIOB M UX OTACJIBHBIX KOMIIOHEHTOB ISl YIPABJICHUS TEXHOJOTHYECKUM
MPOLECCOM, MPOTHO3UPOBAHUS M PErYJIMPOBAHHMS OCHOBHBIX OSKCIUIyaTallMOHHBIX CBOWMCTB,
MOCTAHOBKM 3a/1a4 MO MCCIEAOBAHUI0 M IPOEKTUPOBAHUIO TEXHOJIOTMM HOBBIX B3PBIBUATHIX
MaTepUaIoB U U3/ENHNIL;

Braoemw:

— METOJOJIOTMEH W METOJMKOM NPOBEACHUS HAYYHBIX HCCICIOBAHUMN; HaBBIKAMU
CaMOCTOSITEIbHOW HAYYHOU U UCCIIEA0BATEIIbCKOM pabOTHI;

— HaBBIKAaMHU PaOOTHI B KOJUICKTHBE, IUIAHUPOBAHUS W OPraHU3aIlMU KOJUICKTUBHBIX
HAY4YHBIX  MCCJIEJOBAHUM; COBPEMEHHBIMM  METOJIaMM  HCCIIEIOBAaHUSA M  aHAIKM3a
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB;

— HaBbIKaMU MPOBEIICHUS WCCIICIOBAHUN WHIMBUIYAIBHBIX U CMECEBBIX B3PhIBUATHIX
MAaTepHaioB, MX HWCOBITAHUM W KOHTPOJS NapaMETPOB TEXHOJIOTHYECKUX IMPOLIECCOB UX
MOJTyYEHHUS;

— HaBBIKAMHU BBITIOJHEHUS WHXXEHEPHBIX PacyeToOB, OOECIEUMBAIOIINX IPOBEACHUE
CYIIECTBYIOIIETO TEXHOJOTMYECKOTO TMpoIlecca WM BHECEHHS B HETO HEOOXOIUMBIX
TIOTIOJTHEHHI ¥ N3MEHEHHUIA.

3. Kparkoe coaep:xxaHue rocyJapcTBeHHOl HWTOrOBOHl aTTecTallMU: BbINOJHEHMeE,
NOAT0TOBKA K Mpoueaype 3alUThl ¥ 3alUTAa BbINYCKHONH KBAJIN(PUKANMOHHON padoThl.

l'ocynapctBeHHas WTOroBasi aTTECTALMs: BBIIIOJHEHUE, MOJITOTOBKA K MpoLEaAype
3alUThl U 3alUTa BBIMTYCKHOM KBalu(pUKALMOHHONW paboThl nmpoxoauT B 11 cemecTtpe Ha Oaze
3HAHWM, YMEHUNW W HABBIKOB, TIOJYYEHHBIX CTYyIEHTAaMU I@pPU U3YYEHUHU JUCHUIUIMH
cnenuanbHocTy  18.05.01 "Xumuueckass TEXHOJIOTHSI SHEPrOHACBHILICHHBIX MAaTepHAIOB U
m3nenuit", cnenuanuzanus Ne 2 "Xumudeckas: TEXHOJIOTHS TOJUMEPHBIX KOMIIO3HUIIMMA, IOPOXOB
1 TBEPJbIX PAKETHBIX TOIUIUB", ¥ MPOXOKACHUS MPAKTHUK.

l'ocynapctBeHHast WTOroBasi aTTECTALlMs: BBIIIOJHEHUE, MOJIrOTOBKA K MpoLEAype
3alUThl W 3alllUTa BBITYCKHOW KBaNM(UKALMOHHOW pPAOOTHI MPOBOAMUTCS TOCYIApPCTBEHHOMU
9K3aMEHALIMOHHOW KOMUCCHUEN.

Kontpons ypoBHS cHOpMUPOBAHHOCTH KOMIIETCHIIMM OOYUYAIOIIMXCS, TPHOOPETEHHBIX
npu ocBoeHuun OOII, ocymecTBisieTcss MyTeM  IPOBEIEHUS  3allUThl  BBITYCKHOU
kBasinukanronHoit padotel (BKP) u npucBoenust kpanuduxanuu "uHxenep".

4. O0BEéM rocyIapcTBeHHOIi MTOTrOBOIl aTTeCTAIMHM: BBINMOJHEHHE, MOATOTOBKA K
Mpolueaype 3alMThl M 3aIIIMTA BHINYCKHOI KBAJTH(UKANMOHHOI PadoThl.

[Iporpamma otHOcuTCs Kk 610Ky b3 "I'ocymapctBennas utorosas arrectanusa’ (b3.01) u
paccuuTaHa Ha cocpeloToueHHoe mpoxoxzaeHue B 11 cemectpe (6 Kypc) oOyueHus B 00béme
324 4 (9 3ET). Ilporpamma mpenmosiaraer, 4To OOYYarOIIMECS WMEIOT TEOPETHUYECKYI0 U
MPAaKTUYECKYIO TIOJITOTOBKY B 00JIaCTH PHEPTOHACKHIIIIEHHBIX MAaTEPHAJIOB U U3ICIHIA.

Bunel yue6HOM paboThI 3E AKaf. 4. Actp. 4.
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY miiany 9 324 243
KonrTaktHas padora (KP): - - -
CamocrositesbHas padora (CP): 9 324 243
KonTtakTHas paboTa — HTOroBasi aTTecTaIus 9 0,67 0,5
Brinonnenue, nHanucanue u opopmiienue BKP 323,33 242.5
Bujx koHTpoJs: 3ammura BKP
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5.6. ®akyabTaTUBBI
AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
"I'paxaanckasi 3allUTA B Ype3BbIYAHHBIX CUTYyal[UAX"
(PT.01)

1. Ileab AUCHMIUIMHBI — TMOJATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM HPaKTUYECKUM
NeUCTBUSAM 1O O00ECNevYeHHI0 CBOEH 0e30MacHOCTH M 3allluThl B YCJIOBUSAX BO3HUKHOBEHHUS
Ype3BbIYaiHONM CUTYallMU IPUPOIHOTO, TEXHOTEHHOI'O U BOGHHOT'O XapakTepa.

OcHOBHOM 3ajayeil AUCUUIUIMHBI sABIseTCS (OPMHUPOBAHME YMEHHUH U HaBBIKOB,
MO3BOJISIFOIIMX Ha OCHOBE H3YYEHHUS OMNACHBIX M NOPAKAIIUX (DAKTOPOB Upe3BbIYAMHBIX
CUTYyallull MPUPOJHOTO, TEXHOT'C€HHOTO M BOEHHOIO XapakTepa, APYrUX ONAacHOCTEH YMeso
pelarb BOMPOCHI CBOEH OE30MacCHOCTH C HMCHOJIb30BAHUEM CPEICTB CUCTEMBI TPaKJaHCKOM
3aIUTHL

2. B pe3yabTaTe 0CBOCHMS JMCHUILIUHBI CTYAEHT J0JI/KEeH:

Obnadams CRenyoOMUMHA KOMIIETCHIUSIMH U WHIMKATOpaMu WX AOCTkKeHus: YVK-8.2,
VK-8.3, VK-8.5, VK-8.6, VK-8.8, 1IK-6.1.

3uamo:

- XapaKkTEepUCTUKH MPUPOJHBIX OEICTBUN, TEXHOTEHHBIX aBapuil M KaTacTpod Ha
pavalliOHHO, XMMHYECKU U OMOJIOTUYECKH OMACHBIX 00BEKTaX, Mopakaroue (pakTopbl APYyrux
OMAaCcHOCTEI;

- OCHOBBI BO3JEHMCTBUS ONACHBIX (PAKTOPOB YpPE3BbIYAWHBIX CHUTyallMii Ha 4YelOBEKa U
MIPUPOHYIO CPEy, JOMYCTUMbIE IPEIEIbHbIE KPUTEPUU HETATUBHOTO BO3/1EHCTBHUS;

- Mepbpl 0€30MacHOr0 TOBEIEHUS MpU NpeObIBAaHUKM B palioHax (30HaX) MI0KapoB,
PaZvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTrO 3arpsi3HEHUS;

- crnocoObl M CpeAcTBa 3allUThl 4YEJIOBEKa OT BO3ACHCTBUS MOpaXaroUMX (aKTOPOB
Ype3BhIYaHBIX CUTYallMi IPUPOJHOIO, TEXHOTEHHOTO M BOEHHOT'O XapakTepa.

Ymemo:

- MHCIOJb30BaThb  CPEJICTBA 3aUIUThl OPraHOB [bIXaHUS M KOXHU, MEIULUHCKUE s
CaMOo3alllUThl U OKA3aHUS TOMOIIY JAPYTUM JIIOJIM;

- IPUMEHSATh MEPBUYHbBIE CPEICTBA MOXKAPOTYLIECHUS Ul JOKAJIM3alMd M TYLIEHUs MoXapa,
BO3HHUKIIIETO B ayIuTOpUu (J1abopaTopun);

- OKa3blBaTh ce0e M JPYruM MOCTPAJAaBIIMM MEAUIMHCKYIO HOMOIIb C HCHOJIb30BAaHUEM
Ta0eNbHbIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.

Braoemy:

- npuéMaMu MPOBEJIEHUSI YACTUUYHOW CaHUTApHOW 0O0pabOTKH MIpU BBIXOJE U3 palioHA (30HBI)
PaZvo0aKTUBHOIO, XMMHUYECKOTO U OMOJOTHYECKOT0 3arpsi3HEHUs (3apaxeHus);

- cnoco0aMu U TEXHOJIOTUSMHU 3aIUTHI B YPE3BBIYANHBIX CUTYALIUSIX.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.
Pazoen 1. Onacnocmu npupoonoeco xapakmepa.
CruxuitHple O€ICTBHSA, SBJICHUS TPUPOABI PA3PYIIUTEIFHOW CHIIBI - 3EMIICTPSCEHHUS,
HABOJIHEHHS, CEJIEBBIC MOTOKH, OIOJI3HU, CHEXHBIE 3aHOCHI, M3BEP)KEHHE BYIKAHOB, O0OBaJbI,
3acyXu, yparasbl, Oypu, HOKapbl.
Paszoen 2. Onacnocmu mexnozennozo xapaxkmepa.
ABapun W KaracTpodbl Ha paJUaAIlIOHHO OMACHOM OOBEKTE, XUMHYECKH OIMAacHOM OOBEKTe,
OMOJIOTMYECKH ONAacHOM OOBEKTe; Ha TpaHCHoOpTe (JKEIE3HOJOPOKHOM, aBTOMOOMIIBHOM,
peuyHOM,  aBHAIIMOHHOM), Ha  THIPOCOOPYKEHHSIX; Ha  KOMMYHAJbHBIX  CHCTEMax
KU3HE0OeCIIeUeHHUS.
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Pazoen 3. Onacnocmu 6oennoco xapaxkmepa.

[IpumeHeHre OpyXHUs MacCOBOTO MOPaXEHUs (SIEPHOr0, XUMHUYECKOro, OHOJIOTMYECKOTO),
OOBIUHBIX CPEJICTB C 3QKUTaTEeJIbHBIM HAIOJIHEHUEM, HOBBIX BUJOB OPYKUsL. 30HBI 3apaKeHHsSI OT
CPEICTB MOPAKEHUSI U UX BO3JIEHCTBUE HA HACEICHHUE U OKPY)KAIOIIYIO IPUPOIHYIO CPELY.
Pazoen 4. Ilosxcapnas 6ezonacnocme.

[Toxxapuast omacHocth. [loxkapHas oxpana.Knaccudukanus nmoxapoBHoXapoB B 3/JaHUSAX U
nomerienuax. Craauu pas3BuTus mnoxapoB. Jlokanuzanus U TymieHue noxkapos. IlepBuuHbie
cpenctBa mokapotymienus (ormerymurenu OIl -8, OVY-2, OBII-5, BHyTpeHHHI TOXapHBIN
BOJIONIPOBOJ]) M TpaBuja IOJb30BaHUS HWMHU. ABTOMAaTHYECKHE CHUCTEMBl MOXAPOTYILIEHUS —
NPUHKJIEpHbIE U JpeHyepHble. OTrHeTymamue BellecTBa — BOJA, IEHbI, HETOPIOYME ra3bl U
pa3baBuTeNN, HOPOIIKOBBIE COCTaBbI, FAJIOT€H3aAMELIEHHBIE YIIIEBOIOPO/IbI.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumol HaceaeHus.

- OnoBenienne U UHGOPMHUPOBAHUE HaceTeHUs 00 onacHOCTH. [IpuHITHE HACETCHNEM CUTHAJIOB
onoBeuieHus: ("Buumanue Bcem!", "Bosnmymnas tpeBora", "PaguanuonHHas omacHOCTb",
"Xumunueckass Tpesora", "OTO0W omacHocTu") U MOPSAOK ACUCTBUA MO HHUM. OBaKyalus
HaceJleHHs U3 30HbI onacHocTU. CriocoObl 3Bakyall OKCTPEHHas dBakKyalldsl CTYACHTOB U3
ayJIUTOPUU IPU BOZHUKHOBEHUU MOXKapa.

- CpenctBa wHAMBUIAYyalbHOU 3ammThl opranoB neixanus (['T1-7, T'TI-9, P-2, V-2K, PIIA-1,
PIII-67M, PY-60M, "®enuxc", ['/I3K, AT, AI-3, [13V-K, UII-4M, UII-5, UII-6, KUII-8),
koxu (JI-1, O3K) yenoBexka. MenuuuHckue cpesicTBa 3alUTHI .

- CpencTBa KOJUIEKTUBHOW 3alIUThl HaceneHus. HazHaueHuwe, 3allMTHBIE CBOWCTBA YOEKMILL.
[IpotuBopanuanuonnsie ykpoitusa ([IPY, moasemuble memiexo/Hble Nepexoibl, 3ariyOJeHHbIE
CTaHIIMM METPONOJUTEHA), MPOCTEHIINE YKPBITUS (TPAHIIEHU, OKOIIbI, IMEPEKPHIThIE IIEIH).
[IpaBuna 3ansTus yoexuiia.

Pa3zoen 6. Oxazanue nepsoui nomowu.

Oxa3zaHue nepBOi NOMOIIM IPHU OXKOrax, paHEHUsX, 3apaxeHusX. lIpoBeaeHune yvacTUUHOMN
CaHUTApHOM 00pabOTKM KOXKHBIX TMOKPOBOB YEJIOBEKA IPU BBIXOJE M3 30H PaJUOAKTHUBHOTO,
XUMHUYECKOTO U OMOJIOrMYECKOT0 3apakeHus (3arps3HEeHUsI), U3 30H M0XKapOB.

Pa3zoen 7. Jlukeuoayus nocieocmauii upe3eoluatino CUmyayuu.

ABapuiiHo-criacaTesibHble paOOThl. DKCTpEHHas 3BaKyalus U3 ayauTopuu (1aboparopuu) B
YCIIOBHUSAX MOKapa, paJualliOHHOT0, XUMUYECKOT0, OMOJIOTMUECKOT0 3arpsi3HEHUs] TEPPUTOPUU C
ucnosib3oBaHueM npocredmux cpenct 3amutel  ("®enuxc", ['/I3K, mnporuBoraza ITI-7
c AII-3).

4. O0béM yueOHOM THCUMILTUHBI

O0BEéM TMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIJIMHbI 2 72 54
KonTakTHast paboTa — ayANTOPHBIE 3aHATHUS: 0,44 16 12
Jlexuun 0,44 16 12
[Ipaxtueckue 3ansatus (113) - - -
Jlaboparopusie padoTs! (JIP) - - -
CamocrosiTesbHast pad+ora 0,56 20 15
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
0,56
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 19,8 | 14,85
Buja koHTpOJISI: 3a4er
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI
"IlepeBo/x HAYYHO-TEeXHUYECKOI JTUTEpaTyphl"
(PT/.02)

1. Heab AuCHUIIMHBI — IIpHOOpeTeHne 00yJaroImMuMucs o01Iel, KOMMYHUKaTUBHOHN U
npodeCCHOHANBHON KOMIIETCHIIMMA, YPOBEHb KOTOPBHIX Ha OTIEIBHBIX JTamax S3bIKOBOM
MOATOTOBKH TI03BOJISIET BBIMOJIHATH Pa3jMyHble BUJBI NMPOPECCHOHAIBHO OPUEHTHUPOBAHHOIO
IepeBoJia B IPONU3BOACTBEHHON M HAYYHOU JEATEIBHOCTH.

2. Bpe3yabraTen3y4eHHs M CHUIIIMHbIO0Y YA O LIU I CAT0I/KEH :

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.3; YK-4.4; YK-4.6; YK-4.8; YK-4.10;

3nams:

— OCHOBHBIE CITIOCOOBI JJOCTH)KEHUSI SKBUBAJIEHTHOCTHU B [IEPEBO/IE;

— OCHOBHBIE [TPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JI0CTaTOYHOE JUIsl BBINOJIHEHUS [€pEBOJa KOJIMYECTBO JIEKCMUECKUX €JIMHUII,
(G pa3eosoTU3MOB, B TOM YUCIIE€ COLIMATIBHBIX TEPMUHOB U JIMHI'BOCTPAHOBEUECKUX PEaIHii;

ymemy:

— IPUMEHSATh OCHOBHBIE IIPUEMBI IEPEBO/IA;

— OCYUIECTBIJISITH ITUCbMEHHBIH IEpeBOJ C COOJIOJCHHUEM HOPM JIEKCUYECKOM
SKBUBAJIEHTHOCTH, COOIIOICHUEM I'PAMMATUYECKIX, CHHTAKCUYECKUX U CTHJINCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IEPEBOa B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYILECTBJIATh IMEPEeBOJl € COOIIOACHUEM HOPM JIEKCMUECKOM HKBUBAJIEHTHOCTH,
cOOI0IGHUEM I'PAaMMaTUYECKUX, CUHTAKCUYECKUX M CTUJIMCTUYECKUX HOPM TEKCTa IMepeBoja U
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOJHOTO TEKCTA;

enademsn.:

— METOJAMKOM MpeanepeBOIYECKOr0 aHajin3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCITPUSITUIO UCXOJTHOTO BBICKA3bIBaHMUS;

— METOJIMKOM TOJrOTOBKM K BBINOJIHEHUIO ME€PEeBOJA, BKIIIOYAs MOUCK MHGOpMALUU B
CIPaBOYHOM, CIIELIMAILHOM JTIUTEpAType U KOMIIbIOTEPHBIX CETSIX;

— OCHOBaMHU CHCTEMbI COKpAIlEHHOH IepeBOMYECKOM 3amucH IpPH  BBIIOJHEHUU
IIEpeEBOJA;

— OCHOBHOU MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELIMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI 1O CHEIUAIBHOCTH.

3. Kparkoecoaep:xaHueIuCIMILIHHbI

Pa3znesn 1. OcHoBHbBIE JleKCHYecKHe U CTHJIMCTHYECKHEe 3AKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHUYeCKOMH JINTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHHYECKOTO mepeBoAa. (CMBICIOBOM
aHaJIU3 HAy4YHO-TEXHUYECKOTO TeKCcTa M ero cerMeHrtanus. CTUIUCTHYECKHE OCOOEHHOCTH
HAayYHO-TEXHUUYECKUX TeKCTOB. [IpeojiosieHne TpynHOCTEH, CBSA3aHHBIX C PaCXOXKJIECHUEM
CUHTAKCUYECKUX CTPYKTYpP UHOCTPAHHOI'O U PYCCKOT'O TEXHUYECKHX TEKCTOB.

1.2 CpaBHEHHE MOPSIKA CJIIOB B aHIVIMICKOM M PYyCCKOM TMpeioxkKeHusx. [lepeBoa cios,
yCTaHOBJIEHHE 3HadyeHus ciioBa. llepeBoa cBOOOIHBIX U (hpPa3eoIOTHYECKUX CIOBOCOYETAHUM.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxpamenusi. OcoOeHHOCTH UX nepeBojia. Pa3BuTHe HaBBIKOB MEpEBOIa HA IIPUMEPE
TEKCTOB 10 TeMe "Xumuueckas jgadoparopus" "M3mepenus B xumun".

1.4. Jlexcuueckne TpaHcHOpMALMKM TPU TEPEBOJE TEKCTOB IO TEMATHKE XWUMHUHU U
XUMHUYECKON TEXHOJIOTHH.
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Pa3nes 2. OcHOBHBIE TPAMMaTHYeCKHe 0COOEHHOCTH IepeBoa

2.1. OcobenHocTH nepeBoia npeaioxkeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
PerfectContinuous Ha mnpuMmepe mepeBojia TEKCTOB MO TEMATHKE XUMHUYECKOW TEXHOJIOTHH
[IepeBox IpUAATOYHBIX IPEIIOKEHHI.

2.2. Meronpl ¥ mpUeMBl NEPEBOJA CTPANATEIBHOIO 3aJI0Ta HAa IPUMEPE IEpeBOJa
TEeKCTOB 10 TeMe "TexHonoruu Oymymero".

2.3. Tumsl yCIOBHBIX IpPEJUIOKEHUH, IpaBuila U 0COOEHHOCTH uX nepeBoja. [IpakTuka
[epeBO/ia YCIOBHBIX IPEUIOKEHUI Ha MpuUMepax TEKCTOB IO PA3IMYHBIM pa3jenaM XUMHH U
XUMHUYECKON TEXHOJIOTHH.

2.4. MopnanbHble IJ1arojbsl 1 0COOEHHOCTH UX IEPEeBOJia Ha IpHUMeEpe NepeBoJa TEKCTOB
"Texnonorus", "[IpomsluienHoe 060pya0BaHue"

Paznen 3. Oco6eHHOCTH NepeBo/Ia NMPeAJI0KeHHid ¢ HeJJMYHbIMH (DOpMAaMMU TJIaroja

3.1 Uupunutus (HeonpenenenHas ¢opma riuaroia). Ponb nHUHUTHBA B IPEIIOKEHUH
Y BapUaHTHI IlepeBOJa Ha pycckui sa3blK. [Ipuyactus u repyHauil. BapuaHThel nepeBoja Ha
PYCCKHH SA3BIK.

3.2 HWudunutuBHpie 0060poThl. OOOpOT npomosiHeHHe ¢ UHOUHUTHBOM. OO60opoT
nojJexairiee ¢ MHQUHUTUBOM. Pa3innuHble BapuaHThl IEpEeBO/IA.

3.3 IlepeBoa mpuyacTHBIX OOOPOTOB. AOCOJIOTHBIM MPUYACTHBII 00OPOT M BapHUaHTHI
nepeBo/ia. PazBuTue HaBBIKOB NepeBo/ia B chepe XMMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobennocTH pepepaTHBHOIO NEepeBoOIa

4.1. Anroput™m mnpeanepeBoAYecKOd pabOThl ¢ HAYYHO-TEXHHYECKUM TEKCTOM IIO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. AsroputMm cocTaBieHusi pedepara MO XUMHUKO-TEXHOJOTHYECKOW TEMAaTHUKE
(aHHOTAIMN)

4.3. AnroputM paboThl MO pedepaTUBHOMY IMEPEBOIY MO XHUMHKO-TEXHOJIOTHYECKON
TEMaTHKE.

4. O0béM yueOHOMH THCHMIIUHBI

Cemectp
Bcero
Bun yue6noit paboTbl 5 cemecTp 6 cemecTp
3E Axan. 4. 3E Axan. 4. 3E Axan. 4.

Obmast TpynoeMIKOCTS 4,0 1440 | 2,0 72,0 2,0 72,0
TUACIHUATLINHBI
Konrakruas pagora - 18 | 644 | 09 | 320 | 09 32,0
ay/IMTOPHbIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMocTosTenbHA 0} 4 0} 2 0} 2
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 79.6 398 398
pasaciioB AMCHUILIMHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auer 3auer
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Cemectp

. Bcero
Bun yuebnoit paboTsl 5 cemecTp 6 cemecTp
3E AcTp. u. 3E AcTp. u. 3E AcTp. 4.

OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JVCIIMTUTAHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ayIMTOPHbIE 3aHATHSA:
[Ipaxtuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas camocTosATeNbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE H3YUeHHE 597 29.85 29.85
pa3aenoB TUCIUTUTHHBL
Buabl koHTpOJIA:
Buo xonmpons uz Y1l 3auer 3auer
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6. TPEBOBAHMUS K YCJIIOBUSAM PEAJIN3ALIUU TPOT'PAMMBI CHHEHHUAJIMTETA

6.1 O6mecucremunie TpedoBanus k peanuzanuu QOII cnenuaaurera

VYHHBEpPCUTET pacmojiaraeT Ha IpaBe COOCTBEHHOCTH WM HHOM 3aKOHHOM OCHOBaHHH
MaTepHUaIbHO-TEXHUYECKUM OOecrieueHneM 00pa30BaTeIbHON AEATEIbHOCTU (IIOMELIEHUsIMU U
obopynoBanuem) ist peanuzanuu OOII criermanurera.

VYHHBEpPCUTET pacmojiaraeT Ha IpaBe COOCTBEHHOCTH WM HWHOM 3aKOHHOM OCHOBaHHH
MaTepUaATbHO-TEXHUYECKUM OOecrieueHneM 00pa30BaTeIbHON AEATENbHOCTU (IIOMELIEHUsIMU U
000pyIOBaHUEM) ISl pealn3allud MpoTrpaMMbl crenuanutrera no broky 1 «lucuurumas
(Mmomymun)» u brnoky 3 «l'ocymapcTBeHHas: HTOTOBasi aTTECTAIMS» B COOTBETCTBHUU C YYEOHBIM
TUTAHOM.

Kaxnprit  oOywaromuiicsi B TEYEHHE BCEro Tmepuoja oOydeHHs O0OeCTieurBaeTCs
WHIWBHIYAIbHBIM ~ HEOTPAHWYEHHBIM  JIOCTYIIOM K  3JEKTPOHHOW  WH(POPMAIMOHHO-
00pa3zoBaTeIbHON Cpejic YHUBEPCUTETA. DIEKTPOHHAS MH(HOPMAITMOHHO-00pa30oBaTelibHas Cpeia
obOecreunBaeT BO3MOXKHOCTh JOCTYyMa OOydYaromierocss u3 000N TOYKHA, B KOTOPOM HMMEETCS
JIOCTYI K HMH(OPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «MHTepHeT», KaKk Ha TEPPUTOPHH
YHHUBEPCHTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHAS CPEla YHUBEPCUTETA 00ECIICUNBACT:

— JIOCTYH K Y4YeOHbIM IUIaHaM, paboyuM MporpaMmam JTUCHUIUIMH (MOJyJei), HpaKTHK,
AIIEKTPOHHBIM YUEOHBIM M3JIaHHSIM U JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMMax JIUCHUIUIMH (MOJyJIEH ), MPaKTHK;

— (opMHUpPOBAHHUE 3JIEKTPOHHOTO TOPT(OINO 00yJaromerocsi, B TOM YHCJIE COXPAHCHHE €ro
paboT U OLIEHOK 3a 3TU PabOThI;

— (ukcanuio xoma 00pa3oBaTENFHOTO IPOIECcCa, PE3yIbTaTOB MPOMEKYTOYHON aTTeCcTalluil U
pesynbTaToB ocBoeHus: OOII crienmnanurera;

— TpOBelIeHHE YYEOHBIX 3aHATHUH, MPOUEAYP OIEHKH pe3yJbTaToB OOyUYCHHsS, pean3aIis
KOTOPBIX TPEIyCMOTPEHa C MPUMEHEHHEM OJJIEKTPOHHOTO OOy4YeHHs, TUCTAaHIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH;

— B3aUMO/ICHCTBHE MEXIY YIaCTHHKAMH 00pa30BaTEIbHOTO MPOIIECCa, B TOM YHCIIe CHHXPOHHOE
1 (M) aCHHXPOHHOE B3aUMOICUCTBUS MOCPEACTBOM ceTu «HTepHET».

OYHKIMOHUPOBAHUE  3JEKTPOHHOM  MH(MOPMAIMOHHO-00pa30BaTEIbHOW  Cpeibl
o0ecrieuynBaeTCss COOTBETCTBYIOIIMMHU  CPEACTBAMH  HMH(DOPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH W KBaIM(UKAIMEeH paOOTHUKOB, €€ WCHOJB3YIOMUX H II0JJICPKUBAIOIIHX.
OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTENbHON Cpelibl COOTBETCTBYET
3aKoHOAaTenbCTBY Poccuiickon @enepanyu.

CpemHeromoBoe 4uciIo MyOIUKaIil HaydHO-TIEIarOTHYECKINX paOOTHUKOB YHHBEPCHUTETA
3a mepuon peamuzamuu OOIl cnemumamurera B pacuere Ha 100 HaydyHO-TIEAArOTMYECKUX
pabOTHHUKOB (B MPHUBEICHHBIX K IEIOYNCICHHBIM 3HAYCHHUSIM CTaBOK) COCTABIISIET HE MEHee 2 B
KypHaJlax, MHJIEKcUpyeMbIX B 0a3zax naHHeix Web of Science unu Scopus, win He meHee 20 B
KypHaiax, HHICKCHPYEeMBIX B POCCHIICKOM MHIEKCE HAYIHOTO IUTHPOBAHUSI.

6.2 TpeGoBanusi k MmaTepuajibHoO-TexHNYeckoMy obecnieuenuro QOII cneunanurera

MarepuanpHO-TeXHHUECKass 0a3a  yYHHBEPCHTETa COOTBETCTBYET  JEHCTBYIOIIUM
NPOTHBOIMIOKAPHBIM TIpaBWJIaM H HOpMaM H OOECIeYrBaeT IIPOBEJCHHE BCEX BHJIOB
IUCUMIUIMHAPHON W MEXAUCIUIUIMHAPHOW  IMOATOTOBKH, TPAKTHYECKOW W HAYYHO-
HCCIIEI0BATENIbCKOU paboThl 00yUaOUIUXCsl, IPELyCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[lepedyeHp MaTepHaIbHO-TEXHUYECKOTO OOECIIEYCHHUSI BKIIIOUYACT: JICKIIMOHHBIC y4eOHBIC
aymuropun  (00OpyIOBaHHBIE BHUACONPOCKIMOHHBIM 000OpYIOBAaHHEM Ui  IPE3CHTAIHH,
CpeAcCTBaMU 3BYKOBOCIIPOM3BENICHHSI, SKPAaHOM, U MMEIOUINE BBIXOJ] B VIHTEpHET), TOMEIICHHS
JUIS IPOBEJICHUS] CEMMHAPCKUX U MPAKTUYECKUX 3aHATUN (000pynoBaHHBIE yueOHON MeOenbio),

OoubMMoTeKy (MMEIoIyr0 pabodyre KOMIBIOTEPHBIE MeCTa I OOYYarOUIMXCsl MO MpPOTpaMMe
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CHelHaluTeTa, OCHAIEHHbIE KOMIIBIOTEPAMHM C JOCTYIOM K 0a3aM JaHHBIX M BBIXOJOM B
WuTepHer), mnabopaToOpuu, OCHAIIEHHbIE COBPEMEHHBIM O0O0OpPYIOBAaHUEM Ul BBINOJIHEHUS
Hay4YyHO-MCCJIEI0BATENbCKOM  paboThl, KOMIBIOTEpHbIE Kiaccel. llpu  ucnonb3oBaHUM
AJIEKTPOHHBIX M3JaHUM YHUBEPCUTET OOecleunBaeT KaXJ0ro oOydarolmerocs BO Bpems
CaMOCTOSITEJIbHOM MOJATOTOBKM pabOYMM MECTOM B KOMIIBIOTEPHOM KJIacC€ C BBIXOJOM B
WHTepHEeT B COOTBETCTBUU C TPYJOEMKOCTbIO H3y4aEMBbIX JIUCLUUIUIMH.

[Tomemienus mnpencTaBisioT co00i ydyeOHble ayAUTOPUHM JIsi IPOBEACHUS Y4eOHBIX
3aHSATUM, NPESYCMOTPEHHBIX MPOrpaMMON CHEIMATUTETa, OCHALIEHHbIE 00OpyJOBaHUEM U
TEXHUYECKUMHU CPEICTBAMU OOYYEHHUS, COCTaB KOTOPBIX OIpENesieTcs B padouux MporpaMMax
JTUCITUTIINH (MOTyJIeH).

MarepuanbHo-Texuuueckoe odecrieuenue OOII crienmanurera BKIIIOYAET:

6.2.1 QOobopyoosanue, Heobx00umoe 6 00paA306amMeIbHOM Npoyecce

— Ob6opyoosanue 01 cummesa, paspabomku MeXHON02Ull NOJAYYeHUs, HApaboOmKu u
n0020Mo6KU 00pa3y08 8blCOKOIHEPSEMUYECKUX BEUIeCNE.

JlaBoparopHble BBITSKHBIE IIKa(]bI, TabopaTopHas Medenb, JaboparopHasi CTEKISIHHAS U
dbapdopoBas xuMHuYecKast oCy/a, JTa00paTOpPHbIE MEIIAIKH MarHUTHBIE U BEPXHENPUBOIHBIC,
BECHI 2JIEKTPOHHbIE TeXHUUecKUe u aHanutuyeckue (Ohaus, Sartorius u ap.), KoJIGOHarpeBareu,
TEPMOCTAThI, JUCTWUIATOPHI, INKAa(bl CYyMWIbHBIE, IMKa(bl CYIIWIbHBIE BaKyyMHBIE, TEYH
ANIEKTpUYECKHE MyelbHbIC, IICHTPU(YTH, Tpecca MEXaHMYECKHE U THIIPABINYECKUE, BAIIBIIHI.

—  OOopynoBaHue 01  QUIUKO-XUMUYECKO2O  UCCIe008aHUs U AHAIU3A
8bICOKOIHEPEMUUECKUX GeecmE U MONIUE, NPOOYKMO8 UX 20peHUsl U OemOoHAYUU:

Crnekrpogporomerpsl UK n Y®, razoBble u XuakocTHble XpoMmartorpadsl, pH-merpsl,
pedpakToMeTp, MEKTPOHHBIN CKaHupyromui Mmukpockon "Tecna BS-340".

— Ilpuboper u obopyodosamnue 0151 NpoOBeOeHUss UCCLEO0B8AHUL CHEYUATIbHBIX CBOLCME
MONIUB U 8bICOKOIHEP2EMUHECKUX EUYECTE:

- YCTaHOBKHM Ui  OIIPEACIICHHUs TEPMHYECKOM  CTOMKOCTH, XHMHYECKOM U
TEPMOJAMHAMHUYECKON COBMECTUMOCTH BBICOKODHEPTeTHYECKUX BEHIECTB, TOIUIMB W HX
KOMIIOHEHTOB: 1) M30TepMuUecKre YCTaHOBKU ¢ MaHOMeTpamu Tuna "bypoH" B kommiekre ¢
TEepPMOCTaTaMH, BaKyyMHBIMU yYCTaHOBKaMH, U3MEPUTEIEHBIMU MaHOMETpaMH;
2) aBTOMarhuyeckas YCTAHOBKA HCCJIENOBaHHUS TepMUYEeCKOW cToiikoctT "Bynkan";
3) ACK/TT'A/ATA ananmuzarop Mettler Toledo; 4) maGopaTopHbie yCTaHOBKHU IJI OTIPEICICHUS
TeMIepaTypbl BCIIBIIIKH;

- YCTaHOBKH UIS MICCIICOBAHMS TPOIECCOB TOPEHUSI TOILTUB U BBICOKOIHEPTETHUECKUX
BemecTB: 1) ycranoBku (00mMObI) moctostHHOTO AaBieHust BIIJ[-400 ¢ okHamu 71t ONTHYECKOM
pEerucCTpaIyy Ipolecca TOPEHUs, KOMIIPECCOpPa BBICOKOTO TAaBJICHUS, MAaHOMETPOB, IATUYUKOB
naBieHus TeHsoMmerpuueckux tuna "Kapar-JIN"; BbeicokockopocTHOit (10 1200 k/c) undposoit
¢otokamepelr CASIO Exilim EX-F1; uudpoBoro ocmwmorpadpa (ALII "B-480G");
MEePCOHAIBHOTO KOMITbIOTEpa M TporpammHoro obecmnedenust PowerGraph 3.3 Professional;
2) 60MOBI TOCTOSTHHOTO 00BEMa (MaHOMETpHYecKas 00M0a) ¢ CHCTEMOW PEeTUCTpaIiy Mpoiiecca
TOpEeHMs, COCTOSIIEH U3 JaTdyuka JaBjieHusl mbe3oMerpuueckooro "T6000", ycumurens-
npeoOpaszoBarens nbezocurHaios "HeiiBa-10000", muatel cbopa nanubix (12-paspsaHoro AL
ADLink-9812); nepcoHaJlbHOTO KOMIIbIOTEpa U MporpaMMHoro ooOecnedeHus "MANO-2";
3) obopynoBaHue AJsl ONpEAETIEHUs] paclpeesieHUusl TeMIEpaTypbl B BOJIHE FOPEHUs TOILUIUB U
BBICOKODHEPTeTHUECKUX BEIIECTB C MOMOIIBI0 MHKPOTEPMOIIAp, BKIIOYAIOIIEEe YCTAHOBKY JUIS
CBapKH TepMOIIap, BAJbIBI JJIS MPOKATHIBAHUS TEepMoOmap, HA0Op MPECCHHCTPYMEHTOB JUIS
BHEAPEHHUsI MHUKPOTEpPMOTIAp B 3apsabl TOIUIMB W  BBHICOKODHEPIeTHUECKUX BEIIECTB,
peructpupyromyro amnmnapatypy (mudposoro ocummiorpada (AL "B-480G"); mepcoHanbHOTO
KOMIIbIOTEpa U mporpaMmHoro odecniedenusi PowerGraph 3.3 Professional);
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- YCTaHOBKH JUIsl OINpPENENIeHUs] YYyBCTBUTEIbHOCTU TOIUIUB M BBICOKOIHEPIreTUYECKUX
BEIIECTB K pa3IMYHbIM BHEMIHMM Bo3nehcTBusM: kom€p K-44-11 nmns  ompeneneHus
4yBCTBUTEIBHOCTHU K ynapy; komnep K-44-1I1 mist onpenenenus 4yBCTBUTEIBHOCTU K TPEHHUIO;

- YCTaHOBKM  JUI1  OMNpEeAENeHUS  TEXHOJOTMYECKHMX  CBOWCTB  TOIUIMB U
BBICOKO3HEpreTuiueckux BeuiecT: Tpudbomerp TP-6M, ycraHoBKa [uist U3ydeHHs] IPOYHOCTH HA
cpes UYC/;

- YCTaHOBKM  JuId  OMNpeAeNeHUs  MEXaHHUYeCKUX  CBOWCTB  TOIUIMB U
BBICOKOOHEPI€TUUECKHX BEIIECTB: YHUBEpPCaIbHbIE pa3pbiBHbIE MamnHbl Fu 1000e u P-5.

6.2.2 Yueono-naznaomnvie nocoous:

KoMmmbroTepHble npe3eHTalUyd K JIEKIMOHHBIM KypcaM, MakeTbhl TEXHOJOTUYECKUX
YCTaHOBOK, MaKeThl 0OETPUIIACOB, MAKEThl APTHUILIEPUNCKUX 3aPsII0B.

6.2.3 Komnvromepuoi, UHOOPMAUUOHHO-MENEKOMMYHUKAYUOHHbIE cemu,
annapamHo-npopammubsle U ayOuo6u3yaibHbvle Cpeocmea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpsBatemsimu CD u DVD,
INpPUHTEpAaMU U TMPOrpaMMHBIMU CpEACTBAMHM, B TOM YHCJIE MpOrpaMMaMM JJsi pacuera
[apaMeTpoB TOPEHUS TOIJIMB M BBICOKOIHEPI€TUYECKUX BEILIECTB, MPOEKTOPBI, HSKPaHbI;
ayIUTOPUU CO CTallMOHAPHBIMU KOMIUIEKCAMU OTOOpaxkeHus: HHGOpMalnuu C JIr000ro
AJIEKTPOHHOTO HOCHUTEJIS; KONUPOBaJIbHbIE allllapaThl; JOKaIbHASI CETh C BBIXOJIOM B MIHTEpHET.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 0OPA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

NupopmanlioHHO-METOIMYECKHE MaTepuasibl: y4eOHble MMOCOOMS MO AMCLUILIUHAM
BApUATHUBHOW YacTU MPOTPaMMbl; METOJUYECKHE PEKOMEHJAIMU K MPAKTUYECKUM 3aHSTHSIM;
AJIEKTPOHHBIE y4eOHbIE W3/IaHUS 0 AMCLUUIUIMHAM BapUaTUBHOM 4YacTH, Hay4YHO-TIOMYJSpPHbIE
AIIEKTPOHHbBIE U3JIAHUSI.

DneKTpoHHBIE 00pa3zoBaTelbHbIE Pecypchl: KadeapaabHble OMOIUOTEKH 3JIEKTPOHHBIX
U3JIaHUM 1O JTUCLUIUIMHAM OCHOBHOM M BapHaTUBHOM 4YacTH; 3JIEKTPOHHBIE IPE3EHTALUU K
pazzenaM JIEKIUOHHBIX KYpPCOB; yueOHO-METOAUYECKHE pa3pabOTKHU Kadeapbl B 3JIEKTPOHHOM
BUJIE; YueOHbIe (QUIBMBI K pa3jiesiaM JAUCUUIUINH; KadeapanbHble KOMIbIOTEpHbIE 0a3bl JaHHBIX
I10 CIIELUaJIbHBIM CBOMICTBAM TOIUIUB U BHICOKOIHEPTeTUUYECKHUX BEIIECTB.

[Tomemenus st caMOCTOSITEIBHOW PabOThl OOYYArOIINXCS OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOM € BO3MOXKHOCTBIO MOJKIIOUeHHs K cetu "VHTepHeT" M olecrneueHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer oOecnedeH HEOOXOAMMBIM KOMIUIEKTOM JIMLEH3MOHHOTO U CBOOOJIHO
pacnpoCTpaHsIeMOro MPOTPAMMHOTO  OOECIICUEHHS, 6 MOM HYUC1e Ome4eCHmEeHHO20
npouszeoocmea (COCTaB OMpeNEseTCs B pabOYuX MporpaMmax IJUCHUIUINH (Monaylen) u
noonexcum 00HO061eHUI0 NPU HEOOXOOUMOCIUL).

[Ipu ucnonp3oBaHuu B 00pa30BaTEIbLHOM MPOIIECCE NMEYATHBIX U3IaHUM, B YHUBEPCUTETE
chopMupoBaH OMOIMOTEUHBIH (POHJI, YKOMIUJIEKTOBAHHBIN MEYaTHBIMU M3JaHUSIMH U3 pacuera
He MeHee 0,25 nsKk3eMIuigpa KaXJ0ro U3 H3JaHUM, YKa3aHHBIX B pabouux Mporpammax
TUCIUTIINH (MOMIYJEH), mporpaMmax MpPaKTHK, HAa OJHOTO OOYyYaromierocs W3 Yucia JIuIl,
OJIHOBPEMEHHO OCBAMBAIOLIUX COOTBETCTBYIOUIYIO JUCHMIUIMHY (MOIYJb), HPOXOISIINX
COOTBETCTBYIOIYIO IIPAKTUKY.

OO6yuatomumcsi obecrnieueH aoctyn (yIajdeHHBIH IOCTYI), 6 MOM Yucie 6 cayuae
npuMeHeHus IIeKMPOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00PA306AMEIbHbIX MEXHOI02UU, K
COBPEMEHHBIM IMpodeccuoHalbHBIM 0a3aM JaHHBIX M HMH(OPMALMOHHBIM CIPAaBOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX ONIpeNesseTcs B padouux Hporpammax JUCHUIUIMH (MOAyNed) u
MOJUIC)KUT OOHOBJICHUIO (TIPU HEOOXOIMUMOCTH ).

OOyuaromyecs M3 uWcCla WHBAJIMIOB M JIML C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbsI 00ECIIEUNBAIOTCS MTEYaTHBIMU U (WJIM) 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu
B (popmax, alanTUPOBAHHBIX K OTPAHUYEHUSM UX 310POBbSL.

Jlia peanuzanuy OCHOBHOHM 00pa3oBaTeiabHONW MPOrpaMMbl MOATOTOBKH IO MpoTrpamme
cenpanuTera no crnenuaibHocTH 18.05.01 XuMuueckass TEXHOJOTHS SHEPrOHAYbIIIEHHBIX
MaTepuagoB M wu3genud, cneumamuzanus Ne2 "Xumuueckas TEXHOJOTHS TMOJIMMEPHBIX
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KOMIIO3HUIIMH, TIOPOXOB U TBEPJBIX PAKETHBIX TOIUIUB" HUCIONB3YIOTCS GOHABI YIEOHOM, yIeOHO-
METOIUYECKOM, HAyYHOH, IePHUOINYECKON HAYyIHO-TEXHHYECKOoM uTeparypbl UHpopmanmonHo-
oubnmuoreynoro nenrpa (MBL) PXTY wum. I.U. Menneneea u kadeap, ydacTBYIOUIUX B
peayin3aiuy NporpaMMmsl.

NudopmanronHo-6ubanoreunsiii nentp PXTY um. JI. . MenneneeBa oOecnieunBaer
MHOOPMALIMOHHYIO  TOJJIEPXKKY — pealiu3allid  NpPOrpaMMbl,  COJCHCTBYEeT  MOJATOTOBKE
BBICOKOKBaJIM(QUIIMPOBAHHBIX ~ CIIELIMAJIUCTOB, COBEPLICHCTBOBAHUIO Y4eOHOIo Ipolecca,
Hay4YHO-HCCIIEI0BATENbCKOM PabOThI, COCOOCTBYET Pa3BUTHIO MPOPECCUOHANIBHON KYIbTYpPbI
OyIyIero crenuainucTa.

UBL] ynuBepcurera oOecrieunBaeT OOYYAIOMIUXCS OCHOBHOW Yy4eOHOH, Yy4eOHO-
METOJMYECKON M HAydyHOU JIUTEepaTypoi, HEOOXOAMMOW JUIsl peaqu3allid M KayeCTBEHHOTO
OCBOEHHUS 0Oy4aroIUMUCS MO MPOrpaMMe CleualnTeTa 00pa3oBaTeIbHOro Mpoliecca Mo BCEM
aucuMiuinHaM, npaktukam U I'MA ocHOBHOM 00pa3oBaTelbHOM HporpamMmsbl MOATOTOBKH
CHEIHAJINCTOB.

O6mmit 00BEM MHOTOOTpacneBoro Gouna UBL] cocraBnser 1 716 243 k3.

@®oHp yueOHON M yueOHO-METOJAWYECKOM JUTEepaTypbl YKOMIUIEKTOBAH II€4aTHBIMU
W3IaHUSAMU U3 pacdyeTta He MeHee S50 3K3eMIUIIpOB Ka)XJA0To U3 U3IaHUK OCHOBHOM JINTEPATYpHI,
MEPEYUCIICHHON B pabouyux nporpamMmax IUCHHUIUIMH (Mojaysied), IpakTHK, U He MeHee 25
AK3EMIUISIPOB JIOMOJTHUTEIBHON TuTepaTyphl Ha 100 oOyuarommxcsi.

@OoHJ IONOJHUTENBHON JIUTEpPAaTyphl BKJIOYAET IOMUMO Y4eOHOW JUTEepaTyphbl
obunUaIbHBIE, CIPABOYHO-OMOMMOTrpaduyecKue, CrHeUATN3UPOBAaHHBIE OTEYECTBEHHBIC U
3apyOexHbIe IepUoUecKue U NTHPOPMAIIMOHHbIE U3AAHHUS.

NudopmaiioHHO-O0MOIMOTEUHBIH LIEHTp OOECneunBaeT CaMOCTOSITENIbHYI0 paboTy
oOyyarouuxcsi B YUTAJIbHBIX 3ajlaX, MPEAOCTaBiss IIMPOKUN BBIOOP JIUTEpATyphl IO
aKTyaJlbHbIM HAaIlpaBJICHUSM, a Takke oOecnedrMBaeT AOCTyN K IpodeccuoHalbHbIM 0a3zaMm
JAHHBIX, UH()OPMALIMOHHBIM, CIIPABOYHBIM U MIOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatoiuiicss o0ecriedeH CBOOOAHBIM JOCTYIIOM M3 JIF00OM TOUKH, B KOTOPOM
uMeeTcss JoCTynm K cetu MHTepHer, Kk anekTpoHHO-OmOimorteuno cucreme (ObC)
VYHuBepcurera, KOTOpas COACPKHUT pa3jIMYHble W3/aHUA [0 OCHOBHBIM HM3y4aeMbIM
JUCLMIUIMHAM U chopMHpoBaHa MO COIJIACOBAHUIO C MpaBooOafaTensiMu yueOHONH U yueOHO-
METOJMYECKOMN JTUTEPATYPHI.

Jigs  Gojiee MOJMHOTO M ONEPATUBHOIO  CHPaBOYHO-OMONHOrpaduyeckoro
uHpopmannonHoro obcnyxubanust B MBL] peannzoBaHa TeXHOJIOTUS 3JEKTPOHHOM JOCTaBKU
JOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALMOHHBIE PECYPChI, HCIIOJIb3yeMble B Mpolecce 00ydeHust

PexBU3MTHI 10r0BOpa
Xapakrepucruka
. (HoMmep, 1aTa 3aKJIIOYEHHS,
JIeKTPOHHbII . OnOuoTeynoro ¢gpouaa, focTyn
Ne ecypc CPOK JEHCTBHS), CChLIKA HA K KOTOPOMY IIpeJoCcTaBJIseTcs
pecyp caiit 9bC, cymma norosopa, poMY Tp
N JAOTOBOPOM
KOJIMYeCTBO KJI0Yeil
1. | DnaexTpoHHO- [TpunamniexxHocTh — ctopoHHss | Komnexkunu: «Xumus» - U31-Ba
OonbmmoTeYHas PexBusuth norosopa — OO0 HOT, «Xumusi» - n3a-sa
cucrema (9bC) «U3narenscTBO «JIaHbY Jlaboparopust 3HaHUH, «XUMUSD -
«JTAHb» Horosop ot 26.09.2020 n3a-Ba «JIAHb», «Xumus»-
Ne 33.03-P-3.1-2173/2020 KHUTY (Ka3zanckuit
HaIIMOHAIbHBIN
CymmMma nmoroBopa — 747 661-28 | uccienoBaTebCKuit
TEXHOJIOTUYECKHI YHUBEPCUTET),
C 26.09.2020 mo 25.09.2021 «Xumus» - u3a-Ba
OU3SMATIIUTY,
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Ccruika Ha cait ObC —
http://e.lanbook.com

KosmuecTBo kirouen - 1ocTyn
VTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
camite OBC.

«Mudopmarnkay - u3a-sa
«JIAHb», «Mupopmaruxa»-
Hanmonaneubiit OTKpBITHII
Yuusepcurer «MHTYUTY,
«/H)XEHEPHO-TEXHUYECKUE
HayKm» - u3a-Ba «JIAHDb»,
«Teopernyeckass MEXaHUKA -
n3na-Ba «JIAHBby, Dxonomuka u
MEHEPKMEHT» - u31-Ba JlamkoB u
K., a Taxxe oTHeIbHBIC N3TaHUS
B COOTBETCTBHHU C JIoroBOpoMm.

DNEKTPOHHO - [IpuHaie)xHOCTD — DJEeKTPOHHBIE BEPCUU YUEOHBIX U
oubnroreyHas coOctBeHHas PXTVY. Hay4YHBIX U3JJaHUI aBTOPOB
cuctema UBI] PXTY mo Bcem OOIL.
PXTY um. Ccpuika Ha caiit ObC —
J.1.MenneneeBa | http:/lib.muctr.ru/
(na 6aze AUBC
«HpOucy) JlocTyn jyis moJsib30BaTeen

PXTYVY c¢ moboro koMmmproTepa
Nudopmanronno- | IlpuHamiexxHOCTb CTOPOHHSIS. DnexTpoHHas 6ubnIMoTeKa
CIpaBOYHAs PexBusutel kouTpakta — OOO | HOPMATUBHO-TEXHUYECKUX
cucrema «MHDOOPMITPOEKT-Llentp» m3nannii. Coaepxut 6omee 40000
«TEXOKCIIEPT» HAIIMOHAJIBHBIX CTAaHIAPTOB U JIp.
«Hopwmpl, KontpakT ot 23.11.2020 HTI
MpaBua, No 84-118DA/2020
CTaHIapThl
Poccumy. CymmMma noroBopa — 887 600-04

C 01.01.2021 mo 31.12.2021

Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma

/

KomnuecTto ximrouent — 10

JIMLEH3UH + JOKaIbHBIA TOCTYII

¢ xomnbrorepos MBI
DneKTpoHHas [IpunannexxHocts — cTopoHHsss | B OBJ1 nocTynHbI 31eKTpOHHbIE
o6ubnuoreka PexBusutel norosopa — ®PI'bY BEPCUHU UCCepTalui
JUCCEPTALMI PI'b Poccniickoit ['ocynapctBeHHOM
(OBJ1 PT'B) Horosop ot 23.04.2021 OMOITMOTEKH:

Ne 33.03-P-2.0-23269/2021
CymmMma noroBopa — 398 840-00
C 23.04.2021 mo 22.04.2022

Ccruika Ha cait ObC —
http://diss.rsl.ru

KomnuecTto ximrouent — 10
JnuueH3ul + pacnevarka B MBI

¢ 1998 romga — o
CHCIIHATLHOCTSIM:
«IKOHOMUYECKUE HAYKN,
«fOpuandeckue HAyKn»,
«Ilemarornueckue HayKu» U
«IIcuxonoruueckue HaAyKn»;
¢ 2004 roxa - o BcemM
CIICUAJIBHOCTAM, KPOMEC
MEIIUIIUHBI U (hapMaIuu;

¢ 2007 rona - no BcemM
CIICNUAJIBHOCTSM, BKIIHOYast
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paboTHI IO MEAUIIMHE U
bapmanun.

b1 BUHUTH [Ipunagnexxnocts — ctoponusiss | Kpynueimas B Poccun 6a3
PAH PexBusuThl norosopa- JAQHHBIX 10 €CTECTBCHHBIM,
BHUHUTHU PAH TOYHBIM U TEXHUYECKUM HAYKaM.
Horosop ot 20.04.2021 Bxurouaetr marepuanst P2K
No 33.03-P-3.1-3273/2021 (PedepaTuBHOTO XypHasa)
BUHUTU ¢ 1981 r. O6mmii
Cymma norosopa - 100 000-00 | o6vem BJI — 6oxee 28 MiH.
JOKYMEHTOB
C 20.04.2021 no 19.04.2022
Cchlika Ha calT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKQJIBHBIN JOCTYIT JUIS
noJsib3oBareneit PXTY B UBIL
PXTY.
Hayuno- [IpunamnexxHocts — ctopoHHsAs | Hayunas snekTpoHHas
JIEKTPOHHAS PexBu3uThI 10roBOpa — o6ubnmuorexka eLIBRARY.RU —
o6ubnuoreka 00O Hayynast 3neKTpoHHas 3TO KpYMHEUIIUN pOCCUICKUI
«eLibrary.ru» o6ubnuoreka, MH(OPMALMOHHO-aHATUTUYECKUI

Horosop ot 21.12.2020
Ne 33.03-P-3.1-3041/2020

Cymma norosopa — 1 200 000-
00

C 01.01.2021 mo 31.12.2021

CcrhlIKa Ha CalT —
http://elibrary.ru

KonnuecTBo kimtouel — nocryn
Ju1s moas3oBarened PXTY o
[P-anpecam HeorpanudeH.

VY maneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
carite HOb.

opTaj B 00JIaCTH HAYKH,
TEXHOJIOTUH, MEAULINHBI U
oOpa3oBaHus, cofepKaliui
pedepaThl U MOTHBIE TEKCTHI
0osee 29 MITH Hay4HBIX CTaTeH U
nyOnMKaluii, B TOM 4ucie
AJNIEKTPOHHBIE Bepcuu O6osiee S600
POCCUHCKHMX HAy4HO-
TEXHUYECKUX JKYPHAIIOB.
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CrpaBouHo-
IpaBoBasi CUCTEMA
«KoHcynbTanT+H»

[IpuHa1EKHOCTh — CTOPOHHSAS
Kontpakr ot 15.12 2020

Ne 93-13332A/2020

Cymma xoHTpakta 965 923-20
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.consultant.ru/

KomnuectBo kimroueit — 50
HOJb30BATEILCKUX JTULIEH3UN 11O
IP-anpecam.

CripaBo4HO-TIpaBOBAasi CUCTEMA
10 3aKOHOIATENIbCTBY
Poccuiickoit @enepanuu.

CrpaBouHoO-
IpaBoBasi CUCTEMa
I'apanT»

[TpuHaAIEKHOCTD — CTOPOHHSS
KonTpakr ot 24.11 2020

Ne 85-1132A/2020

Cymma xoHTpakrta 664 356-00
C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://www.garant.ru/

KonnuecTBo kimrouel — nocryn
qutst moJib3oBateneit PXTY no
[P-anpecam HEeorpanudeH

I"apanT — cnpaBO4HO-IIpaBOBas
CUCTEMA I10 3aKOHOIATENBCTBY
Poccuiickoit @enepanuu.

DNEeKTPOHHO-
oubinoreyHast
cucTema
M31aTeIbLCTBA
«IOPAUT»

HpI/IHa)IJ'IC)KHOCTB — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAIT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

CymmMma noroBopa — 394 929-00
C 16.03.2021 no 15.03.2022

Ccpunka Ha calT — https://biblio-
online.ru/

KonnuecTBo kimtouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMIIBIOTEpA.

VY aneHHblid 10CTyN MOCTE
MEPCOHAIBHON PETUCTPALIMU Ha
carite OBC.

DOnekTpoHHas OMbInoTEeKa
BKItOUaeT 6osee 5000
HAaNMECHOBAHMI y4eOHUKOB H
y4€OHBIX TTOCOOUH IO BCEM
OTpacisiM 3HaHUM I BCEX
ypOBHEH TTPOPECCHOHATTEHOTO
o0pa3oBaHus OT BEAYIINX
Hay4YHBIX IIKOJI C COOJIIOJIEHUEM
TpedoBanuii HOBbIX PI'OCoB.
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10.

DNEeKTPOHHO-
OonbmmoTeYHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «Ilonutexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021

Cymma norosopa — 138 100-00
C 16.03.2021 mo 15.03.2022

CchlIKa Ha CalT —
http://www.studentlibrary.ru

KonnuecTBo kimtouel — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN MOCTe
MEPCOHAIBHON PETUCTPALIMU Ha
carite OBC.

KoMmmirexT n3manui, BXOIAIIHNX B
0a3y JaHHbBIX «DJEKTPOHHAS
OuOIMOTEKA TEXHUIECKOTO
BVY3ay.

11.

DNeKTPOHHO-
oubinoreyHast
cucTrema
«ZNANIUM.CO
M»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
000 «3BHAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 »6¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00
C 06.04.2021 o 05.04.2022

CchlIKa Ha CalT —
https://znanium.conm/

KommuecTBo kirouen - 10CcTyn
JUTSL 3apETUCTPUPOBAHHBIX
noJie3oBareiieit PXTY ¢ moboro
KOMITBIOTEpA.

Komnnekuus u3nanuii yaeOHUKOB
1 y4eOHbIX TocoOui no
Pa3IUYHbBIM OTpacisiM 3HAHUN
JUISl BCEX YPOBHEH
po¢hecCHoHAIBHOTO
o0OpazoBaHwusl.

12.

NudopmanrionHo-
aHaJIUTHYECKas
cucTeMa Science
Index

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHAA
00O «HayuHas aneKTpoHHas
oubnroTeKka»

Horosop ot 26.02.2021
Ne S10-364/2021/ 33.03-J1-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 mo 19.03.2022

CchlIKa Ha CalT —
http://elibrary.ru

KomnnuectBo Kinroueit —

Cucremarusanus,
KOPPEKTUPOBKa Mpoduineit
yuenslX PXTY n yauBepcurera B
1eI0M. AHaJINU3 MyOJIUKalMOHHOM
aKTUBHOCTH COTPYIHUKOB
YHUBEPCUTETA.
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JIOKAJIbHBIN JOCTYII JUIs

cotpynaukoB MBLI.
13. | U3parenscTBO [IpunamiexxHoCTh — cTOpoHHAA | KoJymekuus xypHaoB 1o BceM
Wiley HaummonansHas noanucka 00J1acTsM 3HAHUM, B TOM YHCIIC
(Muno6puayku+ PODI) W3BECTHBIE )KYPHAJIBI IO XUMHH,
NupopmanrionHoe MucsMo MaTepHUaIOBEICHUIO,
POOU ot 10.06.2021 Ne 622 B3PBIBYATHIM BEILIECTBAM H [Ip.
C 01.01.2021 mo 31.12.2021
Cchuika Ha calT —
http://onlinelibrary.wiley.com/
KommuecTBo kirouen - 10CcTyn
i nonb3osarened PXTY mo
[P-anpecam HEeorpaHudeH.
Bo3MoxeH ygalleHHbINA JOCTYIT
IIOCJIE MHAUBUAYAIbHON
perucTpamm.
14. | QUESTEL [Ipunannexxuocts — ctoponHsss | ORBIT sBnsiercs rino6anbHbIM
ORBIT HannonaneHas noanucka ONEepaTUBHO OOHOBIISIEMBIM
(Muno6puayku+ PODI) MIaTEHTHBIM [TOPTAJIOM,
NupopmanrionHoe MucsMo MTO3BOJISIFOIIMM OCYIIIECTBIISATh
POOU ot 10.06.2021 Ne 621 IIOMCK B IIEPEYHE 3asBOK Ha
MATEHTHI, OJYyYEHHBIX,
C 01.01.2021 mo 31.12.2021 npuban3uTeNbHO, 80-
MATEHTHBIMU YUPEXKACHUSIMHU B
Ccpuika Ha callT — Pa3IMYHbIX CTPaHAaX MHUpa U
https://orbit.com MIPEI0OCTaBJICHHBIX I'PAHTOB.
KonnuecTBo kimrouei — nocryn
A nonb3osarenedt PXTY mo
[P-anpecam HEOrpaHUYEH.
15. | ba3a naHHBIX HannonaneHas noanucka Reaxys Bxitouaer B ce0st

Reaxys n Reaxys
Medicinal
Chemistry
Kommanun
Elsevier

(Muno6pnayku+ POON)
HNupopmanrioHHoe mucrMo
PODU ot 15.06.2021 Ne 633

C 01.01.2021 mo 31.12.2021

CcrhlIKa Ha CalT —
https://www.reaxys.com/

KonnuecTBo kimrouei — nocryn
quist moJib3oBateneit PXTY no
[P-anpecam HeorpanudeH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/
instructions/elsevier_instructions

-pdf)

CTPYKTYPHYIO 0a3y JaHHBIX
XUMHUYECKUX COCTMHEHUHN U UX

AKCTIEPUMEHTATBHBIX CBOWCTB,
pedepaTuBHyto 6azy
KyPHAIBHBIX U TATCHTHBIX
myOmKanuii, 6a3y XUMHYECKUX
peakuuii ¢ pyHKIMEH
MOCTPOCHMSI IJIaHa CHHTE3A.
Mopaynbs OHOIOTHYECKI
aKTHBHBIX COCTMHEHHH,
OMOJIOrMYECKUX MHUIIICHEH,
(hapMaKoJIOTHYECKIX CBOWCTB
XAMUYECKHUX cOoeMHEeHNH Reaxys
Medicinal Chemistry siBnsieTcst
KpymnHeieil B Mmupe 6a3oii
TTAHHBIX.
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16.

Pecypcor
MEKIyHAPOJHOMN
KOMIIaHUH
Clarivate
Analytics

[IpuHa1EKHOCTh — CTOPOHHSAS
HannonaneHas noanucka
(Muno6pnayku+ POON)
NupopmanrioHHOE MUCHEMO
POOU ot 15.06.2021 Ne 632

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
http://apps.webofknowledge.co
m/WOS_GeneralSearch_input.d
o?product=WOS&search_mode
=GeneralSearch&SID=R11j2TU
Ymdd7bUatOll&preferencesSav
ed=

KonnuecTBo kimrouei — nocryn
quist moJib3oBateneit PXTY no
[P-anpecam HeorpaHudeH.

VY najieHHbINA TOCTYI
(https://clarivate.ru/blog/2020_0
3_web_of science remote acce
ss).

OTKpBIT AOCTYII K pecypcam:
WEB of SCIENCE —
pedepaTuBHas 1
HayKOMeTpuYecKas 0a3za TaHHBIX.
MEDLINE — pedeparuBnast 6aza
JaHHBIX 110 MCOUIIUHE.

17. | U3natensctBo The | Ilpunagnexxnocts — croponnss | baza ganasix  KemOpumkckoro
Cambridge HanuonanpHas noamnucka LEHTPAa CTPYKTYPHBIX JAaHHBIX
Crystallographic (Muno6puayku+ POON) (Cambridge Crystallographic
Data Centre NupopmanrionHoe MucsMo Data Centre) — CSD Enterprise
(Kembpumkckuit | POOU ot 10.05.2021 Ne 527 COJICPKUT JTAHHBIE 0
HEHTP KPUCTAUTNIECKUX, OPraHMYECKIX
CTPYKTYPHBIX C 01.01.2021 mo 31.12.2021 u 3JIEMEHTOOPraHUYECKHUX
TAHHBIX ) COEIMHEHUSIX.

Cchuika Ha calT — CSD mnpepocraBisieT IIMPOKHMA
https://www.ccdc.cam.ac.uk/stru | cnektp BApUAHTOB roucka
ctures/ KPUCTAILIMYECKUX CTPYKTYp: IO
Ha3BaHUIO, XUMHYCCKOM
KonnuecTBo kimrouen — noctyn dhopmyrie, 3IEMEHTHOMY COCTaBYy,
qutst moJib3oBateneit PXTY no JIUTEPATypHOMY HNCTOYHUKY,
[P-anpecam. JEeTAISIM JKCIIEpUMEHTA,
(GbparMeHTy CTPYKTYpBHI.

18. | Komnekiumn [IpunannexxHocts — cTopoHHss | «Freedom Collection» -
U3/1aTeNbCTBa HanuonanpHas noamnucka MIOJIHOTEKCTOBAS KOJUIEKIIUS
Elsevier Ha (Muno6puayku+ POON) AEKTPOHHBIX KypHaJIOB
mathopme Nudopmanronnoe mucsMo W3/1aTeNbCTBA Elsevier o
ScienceDirect POOU ot 10.06.2021 Ne 620 pa3IMYHbIM  OTPACIsIM  3HAHUH,

C 01.01.2021 mo 31.12.2021

CchlIKa Ha CalT —
https://www.sciencedirect.com

KonnuecTBo kimtouel — nocryn
J1s osib3oBarerneit PXTY 1o

BKJIrOHaroiass He wMenee 2000

HaI/IMCHOBaHI/Iﬁ SHGKTpOHHI)IX
KYpPHAIIOB.
«Freedom  Collection eBook

collection» — coxepxut Oonee 5
000 kuur mno 24 pa3NUYHBIM
MPeAMETHBIM obnacTsam
€CTeCTBEHHBIX, TEXHHUYECKHX W
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[P-anpecam.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/
instructions/elsevier_instructions

-pdf).

MEJIUIIMHCKUX HaYK.
Hoctyn k apxuBam 2015-2019 rr.

19.

Scopus

[IpuHa1€XHOCTh — CTOPOHHSS
HannonaneHas noanucka
(Muno6puayku+ POON)
HNupopmanrionHOE MUCHEMO
POOU ot 10.06.2021 Ne 619

C 01.01.2021 mo 31.12.2021

CcrhlIKa Ha CalT —
http://www.scopus.com.

KonnuecTBo kimrouen — noctyn
qutst moJib3oBateneit PXTY no
[P-anpecam HeorpaHudeH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/
instructions/elsevier_instructions

-pdf).

MyabTHARCIUTITHHAPHAS
pedepaTuBHas 1
HayKOMeTpudecKas 0aza TaHHBIX
m3narensctBa ELSEVIER

20.

ProQuest
Dissertation and
Theses Global

[IpuHa1EKHOCTh — CTOPOHHSAS
HannonaneHas noanucka
(Muno6pnayku+ POON)
HNupopmanrioHHOE MUCHEMO
POOU ot 28.06.2021 Ne 688

C01.01.2021 o 31.12.2021
CchlIKa Ha CaliT —

http://search.proquest.com/disser
tations?accountid=30373

KonndecTBo kiroueit - noctyn
Jutst moJib3oBateneit PXTY no
[P-anpecam HEeorpaHudeH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/
instructions/proquest_instruction

s.pdf)

baza marnbix ProQuest
Dissertation & Theses Global
(PQDT Global) aBropurernas
KOJUIEKIIUS U3 0ojiee S5 MITH.
3apyOexHBIX AuccepTauui, bosee
2,5 MJIH. U3 KOTOPBIX
MIPEJICTABJICHBI B TIOJIHOM TEKCTE.

becninaTHble apXuBHbIE KOJUIEKIINH, TPpHOOpeTeHHble MUHOOpHAYKH Ui BY30B.
Apxus N3narensctBa American Association for the Advancement of Science.llaker

«Science Classic» 1880-1996

Apxus N3narensctBa Annual Reviews. [Taker «Full Collection» 1932-2005

Apxus m3narensctea Mucturyra dusuku (Bemnkoopuranust). [laker «Historical Archive

1874-1999» ¢ mepBOTO BBITYCKA KAKIOTO KypHaia 1mo 1999, 1874-1999

Apxus mznarensctea Nature Publishing Group. [Taket «Nature» ¢ IIEpBOro BBIIYCKA

mepBoro HoMmepa mo 2010, 1869-2010
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ApxuB uznarensctBa Oxford University Press. [Taket «Archive Complete» ¢ mepBoro
BBIITYCKA KaKJI0T0 KypHasua o 1995, 1849-1995

ApxuB uznarensctBa Sage. [laketr «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIIYCKa KaXJA0Tr0 )ypHasna no 1998, 1890-1998

ApxuB uznarensctBa Taylor & Francis. Full Online Journal Archives. ¢ nmepBoro
BBIITYCKA KKJIOTO XKypHaia mo 1996, 1798-1997

ApxuB uznarensctBa Cambridge University Press. [Taket «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BhIycka Kaxa0ro sxypHaia mo 2011, 1827-2011

Apxu xypHasioB KoposeBckoro xumudeckoro oomectBa(RSC). 1841-2007

ApPXHB KOJUICKIINHU KYPHATOB AMEPUKaHCKOTO Teodusndeckoro corsa (AGU),
npeaocTapisieMbnil m3aarenbctBoM Wiley Subscription Services, Inc. 1896-1996

BbecrmaTHble 0opHUIMATEHBIC OTKPBITHIC pecypchl MHTEepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6osee 10000 HayuHBIX )KYpPHAJIOB IO Pa3IMYHBIM OTPACISAM 3HAHUI
(oxo0J10 2 MWJIITHOHOB cTateit) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pasmenieno 6oee 3000 KHUT IO pa3IMYHBIM OTPACISIM 3HAHUM,
MIPEIOCTABJICHHBIX 122 HAyYHBIMH M31aTCIILCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/

baza nanubix BrmrogaeT 6osee 300 pereH3upyeMbIX KypHAJIOB 10 OMOMETUIINHE,
MEMIIMHE W eCTECTBEHHBIM HaykaM. Bce craThy, pa3MenieHHbIe B 0a3e, HaX0AATCs B CBOOOTHOM
JIOCTYTIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelinm 6ecrinaTHbIA apXUB JIEKTPOHHBIX HAyYHBIX MYOJIMKAIU 10 pa3aenam
($u3HKM, MaTeMaTUKH, HHHOPMATUKH, MEXaHUKH, aCTPOHOMHH U Orojoruu. imeercs
MOAPOOHBIN TEMAaTHICCKUI KaTaJloT ¥ BO3MOXKHOCTH IIOMCKA CTATEH 10 MHOXKECTBY KPUTECPHUEB.

5. Komnexuus sxxypuanoB MDPI AG http://www.mdpi.com/

MHorouCIUITHHAPHBIN TH(PPOBON W3IATEIBCKUIN pecype, ABISIETCS TUIaTGOPMOM s
peleH3uPyEeMbIX HayIHBIX )KYPHAIOB OTKPHITOTO AocTyna, u3aatomuxcs MDPI AG (bazens,
[Beiinapus). U3parenscTBo BoimyckaeT 6osee 120 pa3HOOOpa3HbIX 31EKTPOHHBIX JKYPHAJIOB,
HaXOJAIIMXCS B OTKPBITOM JOCTYIIC.

6. NznarenbctBO ¢ oTKpBITHIM qocTynoM InTech http://www.intechopen.com/

[TepBoe u kpymHEHIIIEe B MEPE U3ATEIILCTBO, MMyOIUKYIOIIEe KHUTH B OTKPBITOM
noctyne, okoio 2500 Haydnsix uznanuii. OCHOBHAs TeMaTHYECKasi HAIIPaBJICHHOCTD -
(du3HYECKUEe U TEXHUICCKUE HAYKH, TEXHOJIOTHH, MEAUIIMHCKIE HAYKH, HAYKU O KH3HHU.

7. baza JAHHBIX XUMHUYECKHAX COeqUHEHUN ChemSpider
http://www.chemspider.com/

ChemSpider — 3To OecriiaTHast XuMuueckast 0aza JaHHbBIX, IPEI0CTABIISIONIAs ObICTPBIN
JOCTYH K OoJiee ueM 28 MIJIJTHOHAM CTPYKTYP, CBOMCTB M COOTBETCTBEHHOW MH(OPMAIIHH.
Pecypc npunamiexut Koponesckomy xumnyeckomy ooiectBy Benukobputanuu (Royal
Society of Chemistry).

8. Komnexnust sxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosutekuus )KypHaJIoB, B KOTOPBIX IMyOJUKYIOTCS OTUYETHI O HOBBIX
HCCIICIOBAHUAX B 00JIACTH €CTECTBEHHBIX HAYK M MEJWIIMHBI. Bee )KypHabl pa3MeIleHbI B
cBoboHOM noctyre (Open Access), BCe CTaThU MPOXOAAT CTPOTO€ HAyYHOE PEIICH3UPOBaHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo o natentam u ToBapHsiM 3HakaM CIIIA — USPTO — npenocraBisieT
CBOOOJHBIN JOCTYI K aMEPUKAHCKUM MaTeHTaM, omyoankoBaHHbIM ¢ 1976 r. Ilo HacTosiiee
BpEMSI.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
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[TaTenTs! (6O naTeHTHBIE 3a4BKHU) OoJiee S0 HALMOHATIBHBIX U HECKOJIBKUX
MEXAYHApOIHBIX TATEHTHBIX OI0pO, B TOM uncie nociHble TekcTbl narentoB CLIA, Poccun,
®pannuu, SAnoHuu u ap.

11.  ®enepanpHbplii  MHCTUTYT  HOpoMbllieHHOM — cobctBeHHoctn — (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcest ®UTIC cBoboaHOTO HOCTYMHA!

- OnektpoHHble Oromerenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITBIE peeCTpbl POCCUNCKUX N300pETEHHI U 3aIBOK HAa U300peTEHUsI.

- Pedepatsl poccuiickux naTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TosnHbIE TEKCTHI POCCUMCKUX MATEHTHBIX IOKYMEHTOB U3 MTOCIIETHETO
0(pUIMAIBHOTO OIOJIIETEHS.

6.3 TpeGoBanus k kaapoBbIM ycaoBusaM peajauzanuu OOII cnenuaaurera

Peamuzamuss OOIl cnermumanutera obOecrneunBaeTCsl IMENaroTMUYeCKUMU paOOTHHUKAMHU
YHUBEPCUTETA, a TAaKXKe JIMLaMu, npuBjekaeMbiMu K peannszanuu OOIl cnenuanuteTa Ha UHBIX
YCIOBUSX.

KBanudukauuss  memarormdeckux  paOOTHUKOB ~ YHUBEPCUTETa  COOTBETCTBYET
KBaJIN(DUKALIMOHHBIM TpeOOBAaHMSIM, YKAa3aHHBIM B KBaJIU(PUKAUMOHHBIX CIIPABOYHHUKAX U (MJIH)
npodeccroHaIbHBIX CTaHAapTaX.

He menee 60 mpoleHTOB YHCIEHHOCTH IEJAaroru4eckux pabOTHUKOB YHHUBEpPCUTETA,
yuactBytomux B peanuzauuu OOIl cneumanurera, u JUL, OPUBJIEKAEMbIX YHUBEPCUTETOM K
peanmzanuu OOIl crenumanurera Ha MHBIX YCJIOBUAX (MCXOJS M3 KOJMYECTBA 3aMELIAEMbIX
CTaBOK, PUBEJICHHOIO K 1IEJI0UMCIICHHBIM 3HaYeHUSIM ), BEYT HAyYHYI0, y4€OHO-METOAUYECKYIO
1 (WIN) MPaKTHYECKYI PadOTy, COOTBETCTBYIOMIYIO MPO(MIII0 MPENoaaBacMOil TUCIUATIIIUHBI
(MonyIH0).

He Menee 5 mpoueHTOB 4YMCIEHHOCTU MEAArOrMYecKMX pabOTHUKOB YHHUBEpPCUTETA,
yuactBytomux B peanuszauuu OOIl cneumanurera, W JIML, TPUBJIEKAEMbIX YHUBEPCUTETOM K
peanmzanuu OOIl creuuanurera Ha MHBIX YCIOBUAX (MCXOJsS W3 KOJUYECTBA 3aMELIaeMbIX
CTaBOK, MPHUBEACHHOIO K LIEJOYUCIEHHbIM 3HAYEHUSIM), SBISIOTCS PYKOBOJIUTENISIMH U (WIJIH)
pabOTHUKAMHU MHBIX OpraHu3alUi, OCYIIECTBIISIIOIIMMU TPYIOBYIO JIEATEIbHOCTH B
npodeccuoHaNbHON cdepe, COOTBETCTBYIONIEH MPOGEeCCHOHATBHON AESITEIBHOCTH, K KOTOPOi
TOTOBSITCSl BBITYCKHUKH (MMEIOT CTaX pabOThI B TaHHOW IpodeccnoHalbHOM cdepe He MeHee
3 ner).

He menee 60 mpoLEeHTOB YMCIEHHOCTH IE€JAarori4ecKuxX pabOTHUKOB YHUBEPCUTETA U
JIUL, MPUBJIEKAEMBIX K 00pa30BaTeIbHONW NESITENbHOCTH YHMBEPCUTETOM Ha HMHBIX YCIOBHUSAX
(ucxond M3 KOJIMYECTBA 3aMEIIaeMbIX CTaBOK, NMPUBEACHHOIO K IEJIOYHMCICHHBIM 3HAYEHUSIM),
UMEIOT YYEHYI0 CTeNeHb (B TOM YHCJIE YYEHYIO CTElEHb, IOJYYEHHYI0 B HHOCTPAaHHOM
rocyfapcTBe u npusHaBaeMyto B Poccuiickoit deneparun) u (uiam) ydeHoe 3BaHUE (B TOM YUCIIE
y4€HOE€ 3BaHHE, IIOJy4YeHHOE€ B HHOCTPAaHHOM TIOCyJapcTBE€ U  IpPU3HABaeMoe B
Poccuiickoit deneparun).

O6mee pykoBojcTBO HaydyHbIM cojaepxanuem OOIIl cnermumanuTeTa OCYIIECTBISICTCS
Hay4YHO-TIEJarOrM4eCKUM paOOTHUKOM YHUBEPCHUTETA, UMEIOUIUM YUEHYIO CTENEHb (B TOM UHCIe
YYCHYIO CTENEeHb, NMPUCBOCHHYIO 3a pyOEKOM W mpuszHaBaeMyro B Poccuiickoit deneparun),
OCYILIECTBJISIIOLUM  CaMOCTOSITENIbHbIE Hay4YHO-HCCIIEA0BATEIbCKUE (TBOPYECKUE) TPOEKTHI
(y4acTBYIOIIUM B OCYIIECTBJIEHUU TAKUX MPOEKTOB) MO CHELHATIbHOCTH, UMEIOIIUM €KETO/IHbIE
nyonuKamuyu 1O  pe3ylbTaraM  YKa3aHHOW  Hay4YHO-HCCIIEIOBATENIbCKOW  (TBOPYECKON)
NESTeIbHOCTH B BEIYUIMX OTEYECTBEHHBIX M (MJIM) 3apYOEKHBIX PELEH3UPYEMbIX Hay4HbIX
KypHaJlax M M3JAHUSAX, a TAKXKE OCYIIECTBIIIOIIMM €XEroJHYI amnpodaluio pe3ylbTaToB
YKa3aHHOW Hay4HO-UCCIICIOBATEIbCKON (TBOPYECKOM) MAESATEIBHOCTH HAa HAIMOHAIBHBIX |
MEXAYHAPOIHBIX KOH(PEPEHIUSX.
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6.4 TpeooBanus k puHAHCOBBLIM yciaoBusiM peanuzanuu OOII cneunanurera

®unancoBoe obecneuenue peanuzauuu OOII cnenunanuTeTa ocyuiecTBiseTcs B 00beMe
HE HIDKE 3HAYeHWI 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHWE TOCYAAPCTBEHHBIX YCIYT IO
peanu3aiyi 00pa30BaTENbHBIX MPOTPAMM BBICIIETO 00pa30BaHMs — IMPOTPaMM CIICIHATUTETA H
3HaYCHUH KOPPEKTHPYIOUINX KOAIPPHUIMEHTOB K 0a30BEIM HOpPMAaTHBAM 3aTpaT, ONpEAeIsieMbIX
MuHuCTEpCTBOM HayKU U BbIcuiero o0pasoanus Poccuiickoit @enepauuu.

6.5 TpeGoBaHus K NpUMeHsIEMbIM MEeXaHM3MaM OLIEHKH KauyecTBa 00pa3oBaTe/IbHOM
NAesiTeJILHOCTH M oAroToBKM odydaommxcs no OOII cneunanurera

KadectBo 00pa3oBaTenbHOM NEATENTHHOCTH MW MOAroToBKM oOydarommxcs OOIlL
CHelHaluTeTa OINpeAesseTcss B paMKax CHCTEMbl BHYTPEHHEM OLIEHKH, a TaKKe CUCTEMBI
BHEIIIHEH OLIEHKH, B KOTOPOH YHUBEPCUTET IPUHUMAET y4yacTue Ha 100pOBOJILHOM OCHOBE.

B wnensax cosepumenctBoBanust OOIl cnenumanureTra npu MNpPOBEAECHUU PETYISAPHOM
BHYTpPEHHEH OIIEHKH KadecTBa 00pa3oBaTeIbHON JAEATEIbHOCTH U MOATOTOBKHU 00YyYaOIIUXCsl 1O
OOII crienmanurera npuBieKaeT padoToaaTenei u (Uian) UX oObeAUHEHUS, UHBIX IOPUAMYECKUX
1 (W) pU3NYEeCKUX JIHILL, BKJIIOYas eJarornyeckux paboTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH CHUCTEMbl OLIEHKH KayecTBa 0Opa30BaTEIbHOMN JIEATEIBHOCTH I10
OOIl cnennanurera OO0y4YaIOMIUMCS TPEAOCTABISAECTCS BO3MOXKHOCTH OIICHHBAHUS YCIOBHI,
COJIep’KaHus, OpraHM3allMd U KadecTBa o0pa3oBaTeNbHOrO Ipoliecca B LIEJIOM U OTIEJIbHBIX
JUCLMIUINH (MOJYJEH) U IPAKTHK.

Buemnsss  omeHka kadectBa  00pa3oBaTENbHOW — JIEATEIBHOCTH IO  MPOTpaMMe
CrelnuaiuTeTa B paMKax MpoLeaypbl FOCY1apCTBEHHOM aKKpeIUTAI[MH OCYILIECTBIISETCS C LIEIbI0
MOATBEPK/ICHUSI COOTBETCTBUSI 00pa30BaTENIbHOM NIEATENBHOCTH MO IpOorpamMMe CHeluaiuTeTa
tpedoBanusm OI'OC BO.

Buemnsis oueHka kadecTBa 00pa3oBaTENIbHOM — JEATENIBHOCTH U MOATOTOBKH
obyuaroruxcst mo OOII cnenmanuTeTa MOXET OCYIIECTBIATHCS B paMKax MpodecCruoHaIbHO-
OOLIECTBEHHON aKKpEeAWTAlluu, MPOBOJUMON paboTojarensiMu, UX OObEIUHEHHUSIMH, a TaKKe
YIOJHOMOYEHHBIMU MU OPraHU3alUsMU, B TOM YMCJE MHOCTPAHHBIMU OpraHU3alUsSMHU, JH00
aBTOPU30BAHHBIMM HAllMOHAIBHBIMU MPO(ECcCHOHATLHO-00IECTBEHHBIMU  OPraHU3alUsIMU,
BXOJMLUIMMU B MEXJYHApOJHbIE CTPYKTYpbl, C L€Jbl0 IPU3HAHUSA KayecTBa M YpPOBHI
MOATOTOBKH BBITYCKHUKOB OTBEYAIOLIUMU TPeOOBaHUSAM IPO(ECCHOHATIBHBIX CTAaHIAPTOB (IIpU
Hanuuuu) v (W) TpeOOBaHUAM phIHKA TPyJa K CHEIHAINCTaM COOTBETCTBYIOLIEr0 MpoduIs.
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7. HOPMATUBHO-METOANYECKOE OBECIIEYHEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUSA OBYYAIOIIUMUCSH NTPOT'PAMMBI CHELHUAJIMTETA

B cootserctBuu ¢ ®I'OC BO 3++ no cnenuansaoctu 18.05.01 Xumudeckass TEXHOJIOTUS
SHEProHaubIIEHHbIX MAaTEPUATIOB U U3/EIUI OlleHKa KadecTBa ocBoeHus oOyyatomumucs OOIT
CHelHaluTeTa BKIOYAET TEKYILUH KOHTPOJb YCIEBAEMOCTH, IPOMEXKYTOUHYIO aTTECTAIUI0 U
I'MA ob6yuarommuxcs.

HopmartuBHo-mMeToauueckoe  oOecriedyeHHe  TEKYLIEro  KOHTpPOJIS — yCIIEBAEMOCTH,
npoMexyrouHoit arrectanuu u I'MA oGyqaromuxcs no OOII crenuanurera ocymecTBiIsieTcs B
cootBercTBUU ¢ ®PI'OC BO 3++ 1 j10KaabHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KOHMPOTIL, NPOMEICYMOUHA AMMECMAYUS U AMMEeCMAYUOHHbLE UCNbIMAHUSL
uUmMo20o8oll (2ocyoapcmeeHHou umozogot) ammecmayuu evinycknuxkos OOl cneyuanumema

Texkymuid KOHTPOJb W MIPOMEXKYTOUHAs aTTecTalMss IO BCEM BHAAM YueOHOM
JESITeIbHOCTH 00Y4YaloIUXCsl OCYLIECTBIISIETCS B COOTBETCTBUU ¢ TpeboBaHusaMuU [lonoxxenus o
PEUTHHIOBOM cHUcTEeME OLIEHKM KadecTBa yueOHOHMl paborel cryneHtoB B PXTY wum. J.H.
MenneneeBa, mnpuHAroro pemenneM YueHoro coseta PXTY wum. .M. MengeneeBa ot
26.02.2020, mpotokos Ne 8, BBeneHHoro B JeiicTBue mnpukazom pektopa PXTY um. JU.
MenneneeBa ot 20.03.2020 Ne 27 O/I..

Texymuii KOHTPOJb YCHEBAEMOCTH OOydaromMXcsi oOecrneynBaeT OLEHKY YPOBHS
OCBOGHHUS JUCUUIUIMH, MPOXOXKIEHWs NpakTuk, BeimoiaHeHus BKP wu  npoBoautes
[pernojaBaTesieM Ha JiloOOM U3 BHUJIOB YU€OHBIX 3aHATUH. Q0sa3amenvHOll cocmagnaruiell
meKyuye2o KOHmpoJa ycneeaemocmu A6NAEHCA y4yem NPenooasamenamu noceu,aemocmu
yueonwvix 3anamuii odyuarouwumucs. Ilo pezynpraTaM TEKYyLIEro KOHTPOJSI YCIEBAEMOCTU TPH
paza B ceMecTp JUIsl BCEX KypCcOB II0 BCEM JUCLUUIUIMHAM IPOBOJIUTCS aTTecTallus
00yJaronuxcs.

[IpomexyrouHas arrectanusi MPOBOJUTCS B (popMe 3K3aMEHOB, 3a4€TOB C OLEHKON U
3a4eTOB JJISl BCEX KYpPCOB IO JAUCLUUIUIMHAM U MPAKTUKaM, IPEAYCMOTPEHHBIM YUE€OHBIM IJIAHOM
cnenuanbHocTH  18.05.01 "Xumuueckass TEXHOJOTHS HHEPrOHAYBINIEHHBIX MAaTepuaioB U
m3aenui". Pe3ynbTaThl cHaun 3a4eTOB OIIEHMBAIOTCS Ha '"3auyTeHO", "HE 3a4TeHO0'"; 3a4eTOB C
OIEHKOM W  9K3aMEHOB — Ha  "oriamuHo",  "xopomo",  "yIOBJIETBOPUTEIHHO",
"HEyI0OBJIETBOPUTEIHLHO".

IIpu ocBoenun Hacrosimei OOIl cnenumanurera M3ydyeHUE 4YaCTU AUCHMIUIMH MOXKET
ObITh 3aMEHEHO Ha OHJIAWH-KYPCBHI, MPH YCIOBUHU, YTO B PE3y/IbTaTe€ OCBOCHUS OHJIAMH-Kypca
dbopMUpyIOTCS T€ XK€ KOMIETEHIMH (YacTH KOMIETEHLIMH), YTO U B paMKax YyKa3aHHBIX
mucuuminH. OHIalH-Kype JOJKEeH ObITh BBIOpaH U peanu3oBaH B cooTBeTcTBUU ¢ [losoxxeHnem
0 3a4eTe pe3yJbTaTOB OCBOEHUS OTKPBITHIX OHJIAIH-KYPCOB, pealn3yeMbIX 00pa3oBaTeIbHbIMU
opranmsanusamu, B PXTY um. JI.11. Menaeneesa, npuHsaTOro pemenneMm Ydenoro coera PXTY
um. .. MengeneeBa ot 27.03.2020, mpotokon Ne 9, BBeAEHHOTO B JEWCTBHE NPUKA30M
pekropa PXTY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 OJ1.

I'MA ocymectBasiercss B cooTBeTcTBUM ¢ TpeOoBaHusMu [lonokeHuss o mopsiike
MIPOBEJICHUS] TOCYAAPCTBEHHON WTOTOBOWM aTTecTaly 10 00pa30BaTENbHBIM IPOrpaMMaM
BBICIIIETO0 00pa3oBaHUs — IporpaMMamM OakaiaBpuaTa, IporpaMmam ClelHaauTeTa, IporpaMMam
maructpatypsl B PXTY um. JI.1. Menneneesa, npuHATOro pemeHneM YudeHoro coera PXTY
um. .. MengeneeBa ot 30.10.2019, mpotokon Ne 3, BBEAEHHOTO B JEUCTBHE NPUKA30M
pexkropa PXTY um. JI.M. MenneneeBa ot 14.11.2019 No 646A; IlonoxxeHus 0 BBIITYCKHOM
KBaJIM(UKAIIMOHHOM paboTe i 0Oydarolmuxcs Mo 00pa3oBaTelbHBIM IPOrpaMMaM BBICILIETO
oOpa3oBaHusi — IMporpaMMmaM OakajaBpuara, [porpamMmaM CIEHUAINTETa, MpOorpaMMam
maructpatypsl B PXTY um. JI.1. Menneneesa, npuHATOro pemeHneM YueHoro coera PXTY
nMm. JI.U. Menneneea or 30.10.2019, mportokosr Ne 3, BBEJEHHOr0 B JEUCTBUE IPUKAZOM
pexropa PXTVY um. JI.1. Menaeneena ot 14.11.2019 Ne 646A.

K I'MA nomyckarotcst o0ydaromuecs, He UMEIOIUe aKaJeMUUYeCKON 3aJJ0OJDKEHHOCTH U B
MOJIHOM 00beMe BbIoJIHUBLINE YueOHbIN 1ad o OOII cneunanurera B coorBerctBun ¢ ®I'OC
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BO 3++ mno cnemuaneHoctn 18.05.01 "Xwumuueckas TEXHOJOIMS SHEPrOHAYbIIICHHBIX
MarepuanoB u usnenuit". s mpoBenenus ['MA B yHuBepcuTeTe €KEroaHo (HOPMUPYIOTCA
rocynapcTBeHHble 3k3aMeHannoHHble kKomuccuu (I'9K) u anemnsuuoHHble KoMuccuu. Tembl
BKP otpaxaioT akTyanpHble MpoOJeMBbl, CBs3aHHble co crneuuaibHocThio  18.05.01
"XuMuyeckasi TEXHOJIOTUS SHEPrOHAUYbIIIEHHbIX MAaTepHaioB M u3aenui". YHHBEpCUTET
YTBEp)KJAeT I[EpeueHb TEM BBIIYCKHBIX KBaNU(UKALUOHHBIX paboT, MpeiaraeMbix
oOyJarorumMcs (J1anee — nepedeHb TeM), U JOBOJIUT €ro JI0 CBEACHUS 00yJaronIuxcs He MO3IHee
4yeM 3a 6 MecsleB J0 AaThl Hauaja rocy1lapCTBEHHOM HTOTOBOM aTTECTALMH.

Tema BKP mnepconanmpHO ISl KaXIOTO 0O0YyYaromierocsi YTBEP)KIAeTCsl IMPUKA30M
IIPOpPEKTOpa MO YHUBEPCUTETY MEpe]l HayalloM BBINOJHEHHS BBIIMYCKHON KBaJM(UKAIIMOHHON
pabotel. [laHHBIM mpHUKa3oM yTBepkaaeTcs Takke pykoBogutenbs BKP. Ilepen nauanom
BbinosiHeHUs: BKP oOyuyaromniuiicss COBMECTHO C PyKOBOAMTEIEM COCTABIISET MHIMBUIYaNIbHBIN
IIaH noaArotoBkn u  BeimosiHeHMs BKP, mnpenycmarpuBaromuii  04epeIHOCTs U CPOKH
BBINIOJIHEHUS] OTAEIBHBIX yacTeil paboThl. Tekct nosicuurenbHoi 3anucku BKP nmposepsiercs Ha
HaJMuue HENpaBOMEPHBIX 3auMcTBOBaHHUIl. [IpoBepka ocCyllecTBIsE€TCS B COOTBETCTBUU C
[TonoxeHneM o0 NOpPAIKE IPOBEPKU BBIMTYCKHBIX KBAJM(UKALMOHHBIX pPabOT M HAyYHBIX
JOKJIaJJOB 00 OCHOBHBIX pE€3yJIbTaTax IOJArOTOBIEHHBIX Hay4YHO-KBaJM(UKAIIMOHHBIX padoT
(miccepranuii) Ha 00BEM 3aMMCTBOBAHHMS M WX PA3MEIICHUS B DJIEKTPOHHO-OMOIMOTEUHOMN
cucteMe PXTY nm. JI.1. MenneneeBa, npuHaTeiM pemieHneM YueHoro cosera PXTY nm. [.U.
MenpeneeBa ot 30.10.2019, npotokon Ne 3, BBeZeHHBIM B jAelicTBUE Ipuka3zoM pekropa PXTVY
uM. JI.1. Menneneesa ot 14.11.2019 No 646A.

3amura BKP npoBoautcs Ha oTkpbIThIX 3acenanusax ['OK ¢ ydyactuem He MeHee IBYX
Tpeteit ee cocraBa. ['padux 3amutel BKP cocraBmsieTcst mo cornmacoBanuio ¢ 00ydarOmuMucs 1
JTOBOJMTCS 0 CBEACHHS 0Oydaromiuxcsi He mo3anee, yeM 3a 30 muei 1o Hayana padotsr ['OK.
Pesynmprater  paboter DK ompenensitorcs  OlleHKamMu "oTnHM4HO", "xopomo",
"yIOBIETBOPUTENBHO", "HEYIOBIETBOPUTEIBbHO" U OOBSABISAIOTCS B TOT K€ JIEHb IOCIe
odopMIIeHHsI B YCTAaHOBJICHHOM TOPSIIKE MPOTOKOJIOB 3acenaHuii komuccuil. [lo okoHuaHum
pabotsl ipeacenatens [' DK cocraBiseT oT4eT 0 MPOASITaHHONW paboTe.

Jlig oOyuarouuxcss W3 4YUCiIa WHBAIMIOB M JIMIl C OIPAHUYEHHBIMU BO3MOYKHOCTSIMU
3nopoBbss [MMA mpoBoauTCs € y4eTOM OCOOCHHOCTEH UX TMCHUXO(PU3MYECKOTO pa3BUTHS,
MHIUBUAYAIbHBIX BO3MOXHOCTEN U COCTOSIHUSI 3/10POBbSL.
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8. PABOYME ITPOI'PAMMBI IUCHUIIJINH, TIPAKTUK U TTHA

PaGouue nporpammsl qucuuiing, npaktuk U ['MA (nepeuncnenue AUCUMILINH, TPAKTHK

u ['MA u3 yueGHOTO 1miaHa):

1. MHOCTpaHHBIN A3bIK
Hcropus
duocodus
[IpaBoBeneHHE
DkoJorus
DKOHOMMKA U YIIPaBJIEHHUE TPOU3BOJICTBOM
be3zonacHOCTb )KM3HEAEATEILHOCTH
Maremarnka
OcHoBBI HH(OPMALIMOHHBIX TEXHOJOTUI
[TpodunsHOE MpOrpaMMHOE 0OECTICUCHHE IJIs1 PEIICHHs 3a7a49 PO (HecCHOHATBHOM
NeSITeIbHOCTH
10. ®usuka
11. OOutas 1 HEopraHuveckasi XuMus
12. Oprannueckas XuMHs
13. dusnyeckas Xxumus
14. AHanuTndeckast XuMus U (U3UKO-XUMHUYECKUE METO bl aHaJIn3a
15. KonnonHas xumus
16. BeiuncnurenpHas MaTeMaTUKa
17. UnxxenepHas rpaduka
18. KomnerorepHas rpaduka
19. Mexanuka
20. MarepuanoBeieHIE U 3al1UTa OT KOPPO3UHU
21. DAEeKTpOTEXHUKA U MTPOMBIIIIJIEHHAs 3JIEKTPOHUKA
22. IIponeccel 1 anmapaTbl XUMHYECKOW TEXHOJIOTMU
23. O0was XuMHUYEeCcKasi TEXHOJIOTHS
24. CucteMsl yrpaBiIeHUs] XUMUKO-TEXHOJIOTMUECKUMU ITpoLieccaMu
25. XAMHYECKHUE TIPOLIECCH] U PEAKTOPBI
26. MoaenupoBaHue XUMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB
277. ®usnyeckas KylabTypa U CIOPT
28. DHeproHachIIEHHbIE MaTepUabl: BUbl, CBOWCTBA, IPUMEHEHNE
29. BuyrpenHss 6amiucTuka
30. Xumnueckas ¢puznka SHM
31. ®dusuka U XuMus NOJIUMEPOB
32. Texnonorus nepepadotkun DHM
33. Texnonorus cmeceBbix DHM
34. IIpoexTupoBanue u o0opyaoBanue npous3Boacts JHM u uznenuit
35. Texanueckasi TEpMOIMHAMMKA U TEIJIOTEXHUKA
36. IIpoexTupoBaHue AeTajeil MalluH 1 amnapaToB JUIsl TEXHOJIOTHH MOJIUMEPHBIX

KOMITIO3ULIMH, IOPOXOB U TBEP/bIX PAKETHBIX TOIUINB
37. IlpoekTupoBaHUE MPOIIECCOB U AIMapaTOB XUMHUYECKOU TEXHOJIOTHUH
38. MexaHunueckue MpoLEecChl U armaparbl s TEXHOJOTUH NOJIMMEPHBIX KOMITO3ULIUH,
MIOPOXOB U TBEPJIbIX PAKETHBIX TOTUINB

39. OCHOBBI KBAHTOBOM XMMHH MOJIMMEPHBIX MaTepUaIOB
40. OCHOBBI TEXHUYECKOTO PErYJIMPOBAHUS U METPOJIOT MU
41. KynpTyponorus
42. MeHeKMEHT
43. OcHOBHBIE BUBI BOOPYXeHHUs (0030D)
44. Teopust TEXHOJIOTUYECKUX MTPOLIECCOB

Lo wd
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45. Teopus u cBoiictBa OHM

46. OcHOBBI TEXHOJIOTHYECKOM Oe3omacHocTH pousBocTBa DHM u uznenuii

47. Yupasnenue kauectsom DHM

48. Ilpunuunel komnoHoBku DHM pasznuyHOro Ha3HAYCHUS

49. Hay4yHo-uccie10BaTeIbCKUI PAKTUKYM

50. YyeOHas Hay4HO-HMCClIe0BaTENbCKask paboTa

51. DnexkTUBHBIE JUCHUILIUHBI [0 PU3NYECKON KYJIbTYpE U CHOPTY

52. Conmonorus

53. Kondnukronorus

54. ConnanbHO-IICUX0JOTHYECKHE OCHOBBI PA3BUTHUS JINYHOCTU

55. HxkeHepHas IICUXOJIOTHS

56. IIpo6aemMbl yCTOWYMBOTO pa3BUTHS

57. AHanu3 TEXHOTEHHOI'O pUCKa

58. YueOHas nmpakTuKa: 03HaKOMUTENIbHAS TPAKTUKA

59. IIpou3BOACTBEHHAS MPAKTHUKA: TEXHOJIOTUYECKAs IMPAKTUKA

60. IIpousBoacTBeHHAs! IPAKTUKA: IPEIUIIOMHAs IPaKTUKa

61. T'ocynapcTBeHHas UTOrOBasi aTTECTALUs: BBIIIOJIHEHUE, IOJrOTOBKA K IPOLEAYPE 3alUThI
U 3aIUTa BBITYCKHOW KBAIU(DPUKAITMOHHON pabOThI

62. I'paxxjaHcKas 3al1uTa B Upe3BbIUaliHbIX CUTYAIUAX

63. IlepeBo HAyYHO-TEXHUUECKOM JIUTEPATYPhI

Bxoaumx B OOII no cnenuansHoctu "18.05.01 XuMuueckass TEXHOJIOTUSL SHEPTOHACHIIIEHHBIX
MatepuagoB u wuznenui”, cneumanuzauus Ne 2 "Xumuyeckas TEXHOJOTHSI MOJIMMEPHBIX
KOMITO3ULIMI MOPOXOB M TBEPJBIX PAKETHBIX TOIUIMB", BBINOJHEHbI B BHUJAE OTIEJIBHBIX
JTOKYMEHTOB, SIBIISIOIIMUXCS HEOThemiieMoi yacTeio nannoi OOII.

9. @OHIbI OUEHOYHBIX CPEACTB JJIs1 TIPOBEJEHUA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU, IPOMEXKXYTOYHOU ATTECTALIUU U THA
OBYYAIOIIUXCH OOII CHEIMAJIUTETA

B cootBerctBun ¢ ®I'OC BO 3++ no crienmmanpHocTH 18.05.01 Xumudeckas TEXHOJIOTHS
SHEPTOHACHIIICHHBIX MATEPUATIOB U W3MIEIUHN JUIsl aTTeCTallud OOydJaroImuXcs Ha COOTBETCTBHE
UX TEPCOHAIBHBIX JNOCTUKEHUIN mno3tanHbiM TpedoBanusiM OOIIl cnernuanurtera pa3paboTaHbl
®OC no Kaxa0i TMCUHUILUIUHE, TpakTrke, [ TA, BKIITOYaromye THOBBIE 3a/1aHUsI, KOHTPOJIbHBIC
paboTHI, TECTHI, BOIIPOCHI K 3a4eTaM M IK3aMEHaM, CPEJICTBA M METOJIbI OLICHKH, TO3BOJISIONTNE
OIICHUTH 3HAHMS, YMEHUS, HABBIKK U YPOBEHBb MPHOOPETEHHBIX KOMITCTCHITHI.

®OC mno paucuuruimHaM, mnpaktukaMm, [MA paspabarbiBaloTCsi B COOTBETCTBHUHU
¢ llopsnkom pa3pabOTKH H YTBEPXKICHUS O0O0pa30BaTEIbHBIX MPOrpPaMM, YTBEP)KICHHBIM
pemenueM YueHoro coeta PXTY um. .M. MenneneeBa ot 25.06.2020, mpoTtoxos Ne 12,

BBEJIEHHBIM B JedictBue mnpukazoM pekropa PXTY um. J[.U. Menneneesa ot 29.06.2020
Ne 48-O/1.

®OC no nucuuruinHaM, npaktukam u ['MA (mepeuens nucuumiuH, npaktuk u ['MA u3
y4eOHOTO IJIaHa):

DKOHOMHMKA U yIPaBIEHUE MPOU3BOICTBOM
be3omnacHOCTh JKU3HEAEATENbHOCTH
Maremartuka

1. MHOCTpaHHBIN A3bIK
2. HUcropus

3. ®unocodus

4. IlpaBoBenenue

5. DOxkonorus

6.

7.

8.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

OcHoBBI UH(OPMALIMOHHBIX TEXHOJOTUI

[TpodunsHOE MpOorpaMMHOE 0OECTICUCHHE IJIs1 PEIICHHS 3a7a49 PO (hecCuOHATBHOM
NeSITeIbHOCTH

dusuka

OO6mast 1 HeOpraHU4ecKass XUMUs

Opraandeckasi XUMus

dusznyeckas XuMHus

Ananutrnyeckas XuMHsI U (PU3MKO-XUMHUUECKHE METOIbl aHATTN3a
Komnonnnas xumus

BoruncnurenbHas MaremaTHKa

WNnxenepuas rpaduka

Kommnrerorepnas rpadguka

Mexannka

MarepuanoBesieHue U 3al1Ta OT KOPPO3UU

DNEeKTPOTEXHUKA U MPOMBIIIIJIEHHAs 3JIEKTPOHUKA

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTUU

OO6mrast XuMHu4YecKasi TEXHOJIOTHUS

Cucrembl ynpaBiaeHUs] XMMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu
XUMUYECKUE MPOLIECCHl U PEAKTOPbI

MonennpoBaHue XUMHUKO-TEXHOJIOTMYECKUX MTPOLIECCOB
duznyeckas KyJabTypa U CIOpT

DHeproHachlIEHHbIE MaTepUalbl: BUJbl, CBOMCTBA, IPUMEHEHNE
Buyrpennss 6annucTtuka

Xumunyeckas ¢puzuka SHM

®du3rkKa U XUMHUSI TOJTUMEPOB

Texnonorus nepepaborku SJHM

Texnonorust cmeceBbix DHM

[IpoextupoBanue u obopynoBanue npou3BoAacTB JHM u uzgenuii
TexHuyeckas TepMOJMHAMMKA U TEIJIOTEXHHUKA

[IpoexTrpoBaHue eTajell MallvH U allapaToB JJIsl TEXHOJOTUH MOJIMMEPHBIX
KOMITIO3ULIUH, IOPOXOB U TBEPbIX PAKETHBIX TOILINUB
[IpoexTrpoBaHe MPOIIECCOB U aNapaTOB XUMUYECKONU TEXHOJIOTHU
MexaHnyeckue IpoLecchl U annapathl JUisi TEXHOJOTUH MOJIMMEPHBIX KOMIO3HUIHH,
IIOPOXOB U TBEPJIbIX PAKETHBIX TOIUINB

OCHOBBI KBaHTOBOI XUMUU MOJUMEPHBIX MaTEPUATIOB

OCHOBBI TEXHUYECKOTO PErYJIMPOBAHUS U METPOJIOTUHU
Kynsryponorus

MeHeKMEHT

OcHoOBHBIE BUJIBI BOOPYKEHUs (0030D)

Teopust TEXHOIOTMUECKUX MPOIIECCOB

Teopus u cBoiictBa OHM

OcCHOBBI TEXHOJIOTHUECKOH Oe30macHocTH npou3BoacTBa DHM u uznenuit
VYmpasnenue kauectsom DHM

[Tpunnunsr komnoHoBku DHM paznuuHoro Ha3HaueHUs
HayuHo-nccnenoBaTenbCkuii IPakKTUKYM

VYueOHas HayyHO-HCCIeI0BaTeNIbCcKast paboTta

DJEeKTUBHBIE TUCUUILUIUHBI 10 GU3UYECKON KYIbTYPE U CIIOPTY
Conmonorus

Kondnukronorus

ConuanbHO-IICUX0JIOTUYECKUE OCHOBBI PAa3BUTHS JTUYHOCTU
NHxeHepHas cuxosorus

[IpoGnemsl ycTOMUMBOIO pa3BUTHUS

238



57. AHanu3 TEXHOTEHHOI'O pUCKa

58. YuyeOHas npakTuka: 03HaKOMUTENIbHAS IPAKTUKA

59. IIpou3BOICTBEHHAS MPAKTHUKA: TEXHOJOTHUYECKAs MPAKTHUKA

60. IIpousBoacTBeHHAsI IPAKTUKA: IPEIUIIOMHAs IPAKTUKA

61. T'ocygapcTBeHHast UTOroBasi aTTECTALUS: BBIIIOJIHEHUE, IOJrOTOBKA K IPOLEAYPE 3aIUThI

U 3aIUTa BBITYCKHOW KBAIU(DPUKAITMOHHOMN pabOThI

62. I'paxxjaHcKas 3al1uTa B Upe3BbIUaliHbIX CUTYAIUAX
63. IlepeBo HAyYHO-TEXHUUECKOM JIUTEPATYPbI

10.

pxomimux B OOIl mno comemmameHocty  "18.05.01 Xwumuueckas  TEXHOJOTHS
SHEPTrOHACHINICHHBIX MaTepuayioB u wm3fenuit', cnemuanu3amus Ne 2 "Xumudeckas
TEXHOJIOTHS TIOJIUMEPHBIX KOMIIO3UIIUH TTOPOXOB M TBEPABIX PAKETHBIX TOIUINB'", BHITIOJHEHBI
B BHJIC OTJCJIBHBIX JOKYMEHTOB, SBJISIONINXCS HEOTheMIieMol dacThio qanHor OOIN.

METOANYECKHUE MATEPUAJIBI 110 JUCHUIIJIMHAM, ITPAKTUKAM U I'HA

Metouyeckiue mMarepuanbl 1O JUCHUIUIMHAM, npakTtukaMm U ['MA (nmepeueHb AMCLMILIUH,

npakTuk u ['MA u3 yue6HOrO miaHa):

1.

A A Al

WNHOCTpaHHBIN SA3bIK

Hcropus

duocodus

[IpaBoBeneHME

DKoJIOTHS

DKOHOMMKA U YIIPaBJIEHHE TPOU3BOJICTBOM
be3zonacHOCTh )KM3HEAEATEILHOCTH
MaremaTuka

OcHoBBI HH(OPMALIMOHHBIX TEXHOJIOTUI
[IpodunsHOE MpOrpaMMHOE 0OECTICUCHHE IJIsl PEIICHHs 3a7a49 MPo(HecCHOHATBHOM
NeSITeIbHOCTH

10. ®usuka

11. OOuias 1 HEopraHuveckasi XuMus

12. Oprannueckas XuMHs

13. ®usnueckas Xumus

14. AnanuTndeckast XuMus U (U3UKO-XHUMHUYECKUE METO bl aHaJIn3a
15. KonnonHas xumus

16. BeiuncnurenpHas MaTeMaTUKa

17. nxxenepHas rpaduka

18. KomnbrorepHas rpaduka

19. Mexanuka

20. MarepuanoBeieHUE U 3a11UTa OT KOPPO3UHU

21. DAeKTpOTEeXHUKA U MMPOMBIIIIJIEHHAs 3JIEKTPOHUKA

22. IIponeccel 1 anmapaTbl XUMHYECKOW TEXHOJIOTUU

23. O01as XuMHUYeCcKasi TEXHOJIOTHS

24. CucteMsl yrpaBiIeHUs] XUMUKO-TEXHOJIOTMUECKUMU MTpoLieccaMu
25. XAMHYECKHUE TIPOLIECCH] U PEAKTOPBI

26. MoaenupoBaHue XUMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB

277. ®usndeckas KyiabTypa U CIOPT

28. DHeproHachIIEHHbIE MaTepUabl: BUbl, CBOWCTBA, IPUMEHEHNE
29. BuyrpenHss 6amimucTuka

30. Xumnueckas ¢puzuka SHM

31. ®u3uka u XUMHS TOJIUMEPOB

32. Texnonorus nepepadotkun DHM

33. Texnonorus cmeceBbix SHM
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34. IIpoexTupoBanue u o0opymoBanue npousBoacts JHM u uznenuit

35. Texuuueckas TepMOJIMHAMUKA U TEIJIOTEXHUKA

36. IIpoexTupoBaHue AeTajeil MallluH U armnapaToB JUIsl TEXHOJIOTHH MOJIUMEPHBIX
KOMITIO3UIIMH, IOPOXOB U TBEP/bIX PAKETHBIX TOIUIMB

37. IlpoekTupoBaHUE MPOIIECCOB U AIMapaTOB XUMHUYECKOW TEXHOJIOTUU

38. MexaHunueckue MpoLecchl U armaparbl s TEXHOJOTUH OJMMEPHBIX KOMITO3ULIUH,
IIOPOXOB U TBEPJIbIX PAKETHBIX TOIUINB

39. OCHOBBI KBAHTOBOM XMMHH MOJIMMEPHBIX MaTepUAJIOB

40. OCHOBBI TEXHUYECKOTO PErYJIMPOBAHUS U METPOJIOTUU

41. KynpTyponorus

42. MeHeKMEHT

43. OcHOBHBIE BUBI BOOPY:XEHUS (0030D)

44. Teopust TEXHOJIOTUYECKUX MTPOLIECCOB

45. Teopus u cBoiictBa DHM

46. OcHOBBI TEXHOJIOTHYECKOM Oe3omacHocTH pousBoacTBa DHM u uznenuii

47. Yupasnenue kauectsom DHM

48. Ilpunuunel komnoHoBku OHM pasznuyHOro Ha3HAYEHUS

49. Hay4yHo-uccie10BaTeIbCKUI PAKTUKYM

50. YyeOHas Hay4HO-HMCClIe0BaTENbCKask paboTa

51. DnexkTUBHBIE JUCHUILIUHBI [0 PU3NYECKON KYJIbTYPE U CHOPTY

52. Coumonorus

53. Kondnukronorus

54. ConnanbHO-IICUXO0JIOTHYECKHE OCHOBBI PA3BUTHUS JINYHOCTU

55. HxkeHepHas ICUXO0JIOTHS

56. IIpo6aembl yCTOWYMBOTO pa3BUTHUS

57. AHanu3 TEXHOTEHHOI'O puCKa

58. YueOHas nmpakTUKa: 03HaKOMUTENIbHAS IPAKTUKA

59. Ilpon3BOACTBEHHAS MPAKTHKA: TEXHOJOTUYECKAs TIPAKTUKA

60. IIpousBoacTBeHHAs! IPAKTUKA: [IPEIUIIOMHAs IPAaKTUKA

61. T'ocynapcTBeHHas UTOrOBasi aTTECTALUS: BBIIIOJIHEHUE, IOJrOTOBKA K IPOLEAYPE 3alUThI
1 3aIUTa BBITYCKHOW KBAIM(PUKAITMOHHON pabOThI

62. I'paxxjaHcKas 3al1uTa B Upe3BbIUaliHbIX CUTYAIUAX

63. IlepeBoa HAyYHO-TEXHUUECKOM JIUTEPATYPbI

pxomimux B OOIl mno cmemmameHocTy  "18.05.01 Xwumuueckas  TEXHOJOTHS
SHEPTrOHACHINICHHBIX MaTepuayioB u wm3fenuit', cnemuanu3amus Ne 2 "Xumudeckas
TEXHOJIOTHS TIOJIUMEPHBIX KOMIIO3UIIUN TTOPOXOB M TBEP/IBIX PAKETHBIX TOIUINB'", BHITIOJHEHBI
B BHJIC OTJCJIBHBIX JOKYMEHTOB, SBJISIONINXCS HEOTheMIIeMo# dacThio qanHor OOIN.

11. PABOYAS TIPOTPAMMA BOCIIMTAHUA
PaGowas mporpamma Bocmuranms, Bxomsmas B OOIl  mo  crmenmanbHOCTH
18.05.01 Xwumuyeckas TEXHOJIOTMS  DHEPrOHAYBIIIEHHBIX  MAaTEpPUAIOB W H3ICIIHM,
cneruanu3anust Ne 2 "Xumudeckasi TEXHOJIOTHS IOJTUMEPHBIX KOMIIO3ULIUNA TOPOXOB M TBEPJIBIX
PaKeTHBIX TOIUIMB", BBIOJIHEHA B BUJAE OTIEJIBHOIO JOKYMEHTA, SIBJSIOLIETOCS HEOTHEMIIEMOM
yacTbto 1anHoi OOIL.

12. KAJIEHIAPHBIA IVIAH BOCIIUTATEJIbHOM PABOTHI
Kanennmapusiii mnan BocmuTatenbHOM paboThl, Bxomsauuid B OOIl mo crneruanpHOCTH
18.05.01 Xwumuyeckas TEXHOJIOTMSI DHEPrOHAYBIIIEHHBIX MAaTEpPUAJIOB W M3JICIHM,
cnenuanu3anus Ne 2 "Xumudeckasi TEXHOJIOTHs HOJUMEPHBIX KOMIIO3ULIUNA TOPOXOB M TBEPJIBIX
PaKeTHBIX TOIUMB'",®GHINONHEH B BHAK WMEIHHON0 JIOKYMEHTa, ABIAIOIIETOCS HEOTHEMIIEMOK
yacTbio 1aHHOoH OO8I. HEKBAJIUOUILIMPOBAHHOM
SJIEKTPOHHOU MTOAIUCHIO

(Q: Branenew: ®unatos (¥Peit Huxonaepua

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM
pabote

HeiictButeneH: ¢ 26.03.2021 no 26.03.2022
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