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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
o0pa3oBaHusi — NPOrpaMMa NMOAroOTOBKY MHKEHEPOB (J1ajiee — MporpaMMa crneuuajauTera,
OOIl cnemuaauTera), peamsyemas DenepanbHbBIM TOCYJAPCTBEHHBIM  OFOKETHBIM
o0pa3oBaTeNbHBIM  yUpPEeXKJIEHUEM  Bbicmiero  oOpa3oBaHus  "PoccHUCKHIA  XHMHKO-
TexHoyiorndeckuii yHuBepcuter uMmeHu /.M. MenneneeBa" B COOTBETCTBHU C (henepaibHbIM
rOCY/IapCTBEHHBIM 00pPa30BaTEIbHBIM CTAHJAPTOM BBICIIETO OOpa30BaHUS — CICHHAIUTET IO
cnenuaibHocTd  18.05.01 "Xwumuyeckas TEXHOJIOTHS HHEPrOHACHIICHHBIX MaTEpPUATIOB U
u3enuit”, cnenuanuzanus "XuMudecKkas TEXHOJIOTHSI MOJMMEPHBIX KOMIIO3ULUH, IIOPOXOB U
TBEPAbIX PAKETHBIX TOIUIMB", TPEJCTaBIAET COOOW KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK
00pa3oBaHUsi M OPraHU3AIMOHHO-TIEIArOTUYECKUX YCIOBUM, KOTOPBIM MpPEJCTaBICH B BHUJIE
y4eOHOTr 0 IJ1aHa, KaJIeHJapHoro yuyeOHoro rpaduka, pabodux mporpaMMm JUCIUTIINH (MOTYJICH),
OIICHOYHBIX M METOJIMYECKUX MaTepUaioB, pabodeil mporpaMMbl BOCIIMTAHUS, KAJICHIAPHOTO
IUIaHa BOCIIUTATENIbHON padoThl, OpPM aTTecTaluu.

1.2 HopMmaTuBHBIe JOKYMEHTHI sl Pa3padOoTKM NPOrpaMMbl CHEHHUAIMTETA IO
CIeNHaTbHOCTH COCTABIISAIOT:

— ®epepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 "OO6 obpazoBanuu B Poccuiickoii
Oenepanun";

— IIpuka3 Muno6puayku Poccun ot 07.08.2020 Ne 907 "O6 yTBepkaeHuu heaepaabHOTo
rOCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa BBICIIETO OOpa30BaHUS - CHEIHAIUTET IO
crenmaibHocTd  18.05.01 "Xumuyeckas TEXHOJOTHS SHEPrOHACHIIICHHBIX MaTepUalIoB U
maemuit" (manee — ®I'OC BO - cmemumanurer mo cneruanbHocTH 18.05.01 "Xumudeckas
TEXHOJIOTHS SHEPTOHACHIIIICHHBIX MaTEPHANIOB U U3Aeuil");

— Ilpuka3 Munobpnayku Poccun ot 06.04.2021 Ne 245 "OG6 yrBepxaenun [lopsinka
OpraHM3allil M OCYIIECTBIEHUS OO0pa30BaTEIbHOM JEATENBHOCTH MO 00pa30BaTEbHBIM
IporpaMMam BbICILIEr0 00pa3oBaHus — IporpamMmmam OakajiaBpuara, porpaMMam ClielruaInuTera,
IIporpaMMaM MarucTparypsl';

— Ilpodeccuonanbubiii  crangapt 26 "Xumuueckoe,  XHMHUKO-TEXHOJIOTHUYECKOE
IIPOU3BOJICTBO", YTBEP)KIEHHBIM MpHKa3oM MMHHCTEpPCTBA Tpyda M COLMAIBHON 3aIUTHI
Poccuiickoit deneparuum ot 07.09.2015 Ne 589H;

— IIpodeccuonansubiit  crangapt 40.011 "CkBo3Hble BHUIBI  MPO(HECCHOHAIBHON
JESTEIbHOCTH B MPOMBIIITIEHHOCTH. CrenuanucT Mo Hay4yHO-HCCIEI0BAaTENbCKUM U OMBITHO-
KOHCTPYKTOPCKUM  pa3paboTkaMm", yTBEpXKJIEHHBIH MpHKa3oM MUHHUCTEpCTBA Tpyda U
counanpHOM 3amuThl Poccuiickoit @eneparnuu ot 04.03.2014 Ne 121H;

— Ilpuka3 MunuctepcrBa oOpasoBanuss u Hayku P® ot 23.08.2017 Ne 816 "OG6
yrBepxkaeHun [lopsaka npUMeHEeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU 00pa30oBaTENIbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0YYEHHs, TUCTAHLMOHHBIX 00pa3oBaTeIbHBIX TEXHOJOTHH Mpu
peanuzanuu  00pa3oBaTENbHBIX mporpamMm" [DnexkTpoHHBIM pecypc]. Pexum mocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
Y%EQ%ET/ (mata oopamenus: 09.03.2022).

— Ilpuka3 MuHnucrepctBa Hayku M Bbiciiero oOpa3zoBanusi Poccuiickoit denepauuu,
MunucrepctBa npocBemieHust Poccuiickoit ®@eneparun ot 05.08.2020 Ne 885/390 "O
MPaKTUYECKOW TMOATOTOBKEe oOydaroruxcs" [DnekTpoHHbld pecypce]. Pexum nmocrtyma:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 09.03.2022);

— Ilonoxenne 00 opraHu3alMi ¥ HCIOJB30BAHUM DJIEKTPOHHOTO OOy4YeHus u
JUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTUHN NP peau3aii 00pa30BaTebHBIX IPOIPaMM B
®enepalibHOM TOCYAApCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM  YUPEXKACHUU BBICIIETO
oOpa3zoBanus "Poccuiickuil XMMHKO-TeXHOJIOrHYeckuii ynusepcutetr umenu .M. Menneneesa",
npuHsToe penieHneM Ydenoro coera PXTY um. [I.11. Menaeneesa ot 27.03.2020, mpotokoir Ne
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9, BBeneHHOE B jAciicTBre nmpukazoM pektopa PXTY um. JI.U. Menneneesa ot 27.03.2020 Ne 29
oq [D51eKTpOHHBIN pecypc]. Pexum JoCTyma:
https://muctr.ru/upload/university/departments/uu/local _doc/pologenie_ EQIDOT _2.pdf (mata
oOpatuenus: 09.03.2022);

— Ilonmoxenwe O MPaKTUYECKOW TOATOTOBKE oOydarommxcs B (denepaibHOM
TOCY/IapCTBEHHOM  OFO/PKETHOM  00pa30oBaTEIbHOM  YYPEKICHUU BBICIIETO 0Opa3oBaHUs
"Poccuiickuii XMMHKO-TEXHOJIOTHYeCKUM yHuBepcuTeT mMmeHu J[.M. MenneneeBa", npuHstoe
pemenuem Yuenoro cosera PXTY um. [I.1. Menaeneesa ot 25.11.2020, mpotokon Ne 4, BBezieHO
B neiictBue mnpukazoM pektopa PXTY wum. .M. MennmeneeBa ot 26.11.2020 Ne 117 OJf
[D7eKTPOHHBII pecypc]. Pexum JOCTYyIIA:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka 2.pdf
(mata oopamenus: 09.03.2022).

I[Ipy ocBoeHMM JUCHMIUIMH M  NPAKTUK CTYACHTHl JIOJDKHBI  HCIOJIB30BaTh
UH(POPMALIMOHHBIE M HH()OPMALMOHHO-00pPa30BaTENbHBIE PECYPCHl CIEAYIOIMX IMOPTAIOB U
CalTOB:

— Cucrema (QenepanpHblx oOpa3oBaTenbHBIX mopTalioB. CHcTeMa  OTKPBITOTO
obpazoBanus. Koncanrunrossriii neatp MOC OO P® [DnextponHsIii pecype] — Pexxum nocryma:
http://www.openedu.ru/ (nara obpamienus: 09.03.2022).

— Hudopmanuonnas cucrema "EnumHoe okHO JOCTyma K oOpa3oBareiabHbIM pecypcam'.
URL: http://window.edu.ru/ (nata oopamenus: 09.03.2022).

— @®3IIO0: coorBercTBue TpeboBanusiM OI'OC [DnekTpoHHBIN pecypc] — Pexxum mocrymna:
http://fepo.i-exam.ru/ (mata oopamenus: 09.03.2022).

1.3 O0mas xapakTepucTHKA NPOrpaMMbl ClieHAJIUTETA

Lesb10 NporpaMMbl ClleUATUTETA SBISICTCS CO3/IaHUE ISl O0YJAIOIIUXCSl YCIIOBUH 1Ist
npuoOpeTeHus: HeoOXOIUMOTO Il OCYUIECTBICHUS MPOPECCHOHATBHON NESTEIILHOCTH YPOBHS
3HAHUW, YMEHUMH, HAaBBIKOB, OIbITA JEATEITLHOCTH W TMOJATOTOBKM K 3alllUTE BBITYCKHON
KBAJTM(PHUKAIIMOHHOMN paboThI.

[Tonyuenue obOpazoBaHusi 1O 0Opa30OBATENBLHON MpOrpamMMe BBHICIIETO O00Opa3oBaHUS —
nporpaMMe CrHerualuTeTa AOMYCKaeTcsl TOJIbKO B 00pa30BaTENbHON OpraHM3alliH BBICIIETO
00pa3oBaHMs U HAYYHOM OpraHu3anuu (Jajiee — OpraHu3aIms).

OOyuenne 1Mo 00pa3oBaTeNbHONW MpPOrpaMMe BBICIIETO OOpa3oBaHHs — MpPOrpaMMe
creruaiuTeTa B 00pa3oBaTeabHONM OpraHU3alii OCYIIECTBIIIETCS B OUHON Gopme 00ydeHusl.

O6beM nporpamMmel crieranuTera coctabiuseT 330 3a4eTHBIX eUHUIL (ajiee — 3.€.) BHE
3aBUCHMOCTH TPUMEHSEMBIX O00pa30BaTENbHBIX TEXHOJIOTHM, pealh3alii MpPOrpPaMMBbl
CHelHalnTeTa ¢ UCTOIb30BaHUEM CETeBOM (DOPMBI, pean3aliu MporpaMMBbl CIICUAIUTETa 1Mo
WHIUBUIYyAIbHOMY y4eOHOMY IUIaHY.

OO6beM mporpaMMBbl CIEIUANIUTETA, PEAU3YEMBI 32 OJMH y4eOHBIN T0J, COCTaBIsET HE
6omnee 70 3.e. BHE 3aBUCHMOCTH OT MPHUMEHSEMbIX 00pa30BaTEIbHBIX TEXHOJOTUH, peann3alun
MpPOrpaMMBbl  CIICIIUATMTETAa C HCIIOJNB30BAHUEM CETeBOWM (DOPMBI, peanus3alii MPOTPaMMBbI
CrieNMaguTeTa MO0 WHAUBUAYAIbHOMY YYeOHOMY IUTaHy (32 MCKJIIOYEHHEM YCKOPEHHOTO
o0OydeHus), a Mpu YCKOPEHHOM o0yueHuu - He 6osee 80 3.e.

Cpok mosiydeHuss 0Opa3oBaHUS IO TporpamMMme crenuanurera (BHE 3aBUCUMOCTH OT
MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHI):

B OYHOH (popMe OOydeHHs, BKITFOYAsT KAHUKYIIBI, PEIOCTABISIEMBIE TTOCIIE TTPOX 0K ICHHS
rOCyIapCTBEHHOW UTOTOBOM aTTECTAllMU, COCTABIISIET 5,5 JET;

pu 00y4eHUN TI0 WHIUBUIyAIbHOMY Y4eOHOMY MUiaHy WHBaHIOB U Juil ¢ OB3 moxer
OBITH YBEJIMYEH MO MX 3asABJICHUIO HE OoJiee ueM Ha | roJl o CpaBHEHUIO CO CPOKOM TOTYUCHHS
o0Opa3oBaHwUsl.

[Ipu peanuzauuu nporpammbl crneuuanurera OpraHuzanus BIpaBe MNPUMEHSTh
AIIEKTPOHHOE 00y4YeHUE, TUCTAaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.
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Peanuszanus nporpamMmsl CieUAINTETa ¢ IPUMEHEHUEM MCKIIOYUTEIBHO 3JIEKTPOHHOIO
00y4YeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI HE JOMYCKACTCS.

DneKTpoHHOE 00yueHHe, JUCTAaHI[MOHHbIE 00pa30BaTeIbHbIC TEXHOJIOIHH, IPUMEHSIEMbIE
npu OOy4YeHWH WHBAIMIOB W JIMII C OTPAHMYCHHBIMH BO3MOXXHOCTSMHU 3I0pOBbs (nanee -
uHBaMAbl M Juua ¢ OB3), nomkHBl IpegycMaTpuBaTh BO3MOXKHOCTb IIpHUEMa-Teperadyu
UH(OPMALIUU B TOCTYIHBIX 7151 HUX (hopmax.

Peanuzanus mporpaMMbl  cnenupanureTa  ocymiectsisercs  OpraHumsanMend  Kak
CaMOCTOSITENILHO, TAK U ITOCPEJICTBOM CETEBOM (POPMEI.

OOpasoBarenbHasi JEATEIbHOCTh IO IMPOrpaMMe CIELHANIUTeTa OCYLIECTBISETCS Ha
rOCyIapCTBEHHOM A3blke Poccuiickoil denepanuu, €Ciad WHOE HE ONPEAEIIEHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpPIaHH3aLH.

IIporpaMMa crienuanurera, cojaepskauiasi CBEIAEHHS, COCTaBJISAIOLINE T'OCYJapCTBEHHYIO
TallHy, pa3palaTbIBaeTCsl M peaqU3yercss C COONIIOJCHHEM TpeOOBaHUM, IMpelyCMOTPEHHBIX
3aKoHOAaTenbCcTBOM Poccuiickon ®denepanuy 1 UHBIMA HOPMAaTUBHBIMM IIPABOBBIMM aKTAMU B
00J1aCTH 3alUThl TOCY1apCTBEHHON TalHBI.

CtpykTypa mporpamMMmbl CHEHHAIATETa BKIIOYACT OOS3aTENbHYI0 YacTh M 4YacTh,
bopmMHpyeMyI0 ydacTHUKaMH 00pa30BaTEeNIbHBIX OTHOLICHUH.

[Iporpamma crienuanuTeTa COCTOUT U3 CIEAYIOMINUX OJOKOB:

- bnok 1 "{ucuunnunsl (Moxynu)".

— bnox 2 "[Ipaktuka".

— bsok 3 "T'ocynapcTBeHHast UTOroBas arrecranus'.

CTpykTypa nporpaMmsbl criel{uaJIuTeTa

OOBeM MporpamMMBbl CIICITUATUTETA
CtpykTypa porpamMmmsl ClielUaJINTETa U ee OJIOKOB B 3aYETHBIX
€IMHULIAX
bnoxk 1 JycuumiuHel (MOIYIN) He MeHee 250
brnok 2 [IpakTuka He MeHee 33
brnoxk 3 l'ocynapcTBeHHas HTOrOBast aTTECTALINAS He MeHee 6
O06beM nporpaMmsbl CrieUanuTeTa 330

B bnok 1 "ducuummunas! (MoAynu)" BXOAST AUCLMILIMHBI (MOAynH) mo ¢unocopumu,
ucropun (ucropuun Poccuum, BceoOmei HCTOPUM), HWHOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KU3HEJECATEIIBHOCTH.

[IporpamMMa criennanuTeTa JOKHA 00ECTIEYnBaTh pealu3aliio JUCIUILUINH (MOAYIIEH) 110
¢bu3nvecKoil KynbType U CIopTy:

B 00beMe He MeHee 2 3.e. B paMkax broka 1 "/fucuuruinasl (Moaymnn)"';

B 00beMe He MeHee 328 akaJeMHUYeCKHX 4acoB, KOTOPbIE SBISAIOTCS 00s3aTeIbHBIMU IS
OCBOEHHUS, HE MIEPEBOATCS B 3.€. U HE BKIIIOUAIOTCS B 00BEM IPOrpaMMBbl CIIELIUATIUTETa, B paMKax
AJIEKTUBHBIX TUCIMIUIMH (MOAYIIEH).

JucuumuuHel (MOAYNH) MO (PU3MYECKON KYJIbTYpe M CHOPTY pPEaTU3yIOTCSB IMOPSJKE,
ycraHoBiaeHHOM Opranuzanueit. [{ns naBanunos u auy ¢ OB3. Opranusanusi ycTaHaBiIMBaeT
0COOBIN OPSAAOK OCBOCHMSI TUCIUIUINH (MOAYJeH) o Gpu3ndeckoi KyJbType U CIIOPTY C YIETOM
COCTOSIHUS MX 3/I0POBBSI.

Jst mur ¢ OB3 opranmzanius ycTaHaBIMBaeT OCOOBIN TOPSAIOK OCBOSHUS IUCITUTIINH
(Monmynei) mo (U3MYECKON KyIbType H CHOPTY C YYE€TOM COCTOSHHUS HX 3/0pOBbS
(https://www.muctr.ru/sveden/ovz/).

B brok 2 "l[Ipaktuka" BXoaaT yueOHas M NMPOU3BOACTBEHHAsI MPAKTUKHU (J1ajiee BMECTE -
NPaKTUKH).



Tunel yaeOHON TPaKTUKH:

03HAKOMUTEIbHAS IPAKTHKA.

Tunel NpOU3BOICTBEHHON ITPAKTUKHU:

TeXHOJIoTu4ecKast (MPOEKTHO-TEXHOJIOTUYECKasi) MPAKTHKA,

Hay4YHO-HCClIeIoBaTeNlbCcKas paboTa.

Opranuzanus:

- BBIOUPAET OJIMH WM HECKOJIBKO THIIOB YU€OHOM MPAKTUKU M OJIMH WIIM HECKOJIBKO THUIIOB
MIPOU3BOJICTBEHHON MPAKTUKHU U3 PUBEICHHOTO MEPEUHS;

- BIIpaBe€ YCTAHOBHUTH JAOMOTHUTEIBHBIA THIT (TUIIBI) YICOHOU U (WMJIH) TPOU3BOICTBEHHOM
MPAKTHK;

- yCTaHaBJIMBAET 00BEMBI IPAKTUK KAXKIOTO TUIIA.

B bnok 3 "T'ocynapcTBeHHast MTOroBasi arrecTanus” BXOAUT BBINOJHEHUE, MOJTOTOBKA K
MpOLEAYpPE 3aIUTHI U 3aLIUTa BHITYCKHON KBAIM(UKAIIMOHHOU PabOTHI.

[Ipu pa3paboTke TPOrpaMMbl  CHEIHATUTETa  OOYYarOIIUMCS — O0eCIeYnBaeTCs
BO3MOXXHOCTh OCBOCHHMS SJIEKTHBHBIX JUCHUIUIMH (MOAynel) M (aKydbTaTUBHBIX TUCIMILIHH
(Momymeit).

@daxkynpTaTUBHBIC JUCHUIUIMHBL (MOJYIH) HE BKJIIOYAIOTCS B O00BEM MPOTrpamMmbl
crernuaiuTeTa.

B paMkax mporpaMmbl CHEIHMAIMTETa BBIICISIOTCS 0O0s3aTeNbHas 4YacTh M YacTh,
dbopMupyemasi yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIIICHUH.

K o6s3aTenbHOl YacTu MpOorpaMMBbl CIIEUATUTETa OTHOCSATCS AUCUUIUIMHBI (MOAYIIH) U
MPAaKTUKH, oOecreunBaronme (GopmupoBanue  o0menpohecCHOHATBHBIX  KOMIICTCHIINH,
onpezaenseMbix PI'OC BO.

B 00s13aTenbHYI0 4acTh IPOrpaMMBbI CIICHUATUTETa BKIFOYAIOTCS, B TOM YHCIIE:

JTUCHUILTUHBI (MOynH) 110 puiocodun, uctopun (ucropun Poccuu, BceoOriei uctopun),
WHOCTPaHHOMY SI3BIKY, O€30MTaCHOCTH KU3HEIEATEILHOCTH;

JUCHUIUIMHBL (MOAYNIM) MO (PU3NYECKON KYyJIbTYype U CIOPTY, pealu3yeMble B paMKax
bnoka 1 "{uctumiunsl (Moxynu)".

JucuunauHel (MOAYJIHM) M MIPAKTHKH, obecreynBaronye GopMUPOBaHNE YHUBEPCAIbHBIX
komneTeHui, omnpenenseMbix PI'OC BO, a Takke npodhecCHOHATbHBIX KOMIETEHLUH,
onpenenseMbix OpraHu3anueil caMOCTOATENBHO, MOTYT BKIIOYATHCS B O00S3aTENBHYIO YacTh
MpOrpaMMBbl CTIEIMATUTEeTa U (UIH) B 4acTh, (GOPMHUPYEMYIO YYaCTHUKaMH O00Opa30BaTeIbHBIX
OTHOLIEHHUH.

O6beM oOs3aTenbHON yacTu 6e3 yuera o0beMa rocyAapCTBEHHOM WTOTOBOW aTTecTalluu
JIOJIKEH COCTaBIIATh HE MEHee 65 MpOLEeHTOB 00111ero o0bema nporpaMmbl ClielHaInTeTa.

1.4 TpeGoBaHus K MOCTYNAKIIEMy

TpeboBanust K MOCTyMAIOUIEMy ONpEAETsoTCs (efepalbHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpa3oBaHusi, B ToM uucie llopsakom mpuema Ha oOydeHHe MO 0Opa3oBaTEIbHBIM
porpaMMaM BBICIIETO OOpa3oBaHHUs — IMporpaMMaM CIEeHUaINTeTa Ha COOTBETCTBYIOLIUI
y4eOHBIN TO/I.



2 XAPAKTEPUCTHKA IMTPO®ECCUOHAJIBHOM NEATEJILHOCTH
BBIITYCKHHUKOB, OCBOUBHINX ITPOT'PAMMY CHEIIMAJIUTETA

2.1 OGnactp mnpo(hecCHOHAIBHOW MAEATeNbHOCTH U chepa mnpodeccHuOHATHLHON
JeATeIBHOCTH BBITYCKHUKOB, ocBouBImX OOII crienpanuTera, BKIOYACT:

26 XuMHUYECKO€, XMMHKO-TEXHOJOIMYECKOe IPOU3BOACTBO (B cdepax: pa3paboOTKH,
IPOCKTHPOBAHUS, HATAIKH, SKCIUTyaTallid U COBEPIICHCTBOBAHUS CPEACTB, METO/IOB ITOJTyYCHHS
U CII0co00B IMPUMCHCHU SHCPIrOHACBIIICHHLBIX MAaTCpHUaJIOB U H3I[eJIPIﬁ; MPOMBIIIJICHHOT'O H
OIBITHOTO TIPOM3BOJACTBA HMHAWBUIYAIBHBIX M CMECEBBIX DHEPrOHACHINICHHBIX MAaTCpPHANIOB,
HCXOJHBIX W IMPOMECKYTOYHBIX HNPOAYKTOB JIA HUX IMOJYYCHHA, NPOMBIINIJICHHOI'O W OIBITHOI'O
IPOU3BO/ICTBA U3/ICNIUI1 HA OCHOBE YHEPTOHACHIILICHHBIX MATEPHAIIOB; IKCIUTYaTallll U XPaHCHHUS
SHEPrOHACHINICHHBIX MaTEpUaloB; Haa30pa B O0JIACTH HPOMBIIUIEHHOW O€30macHOCTH IpU

MOJIyYE€HUU U UCTIOIb30BAHUM SHEPTOHACHIIIEHHBIX MaTepUAIOB U U3EIIUN).

40 CkBo3Hble BHJBI MPOPECCHOHATHHON AEATEIFHOCTH B MPOMBIIIICHHOCTH (B cdepe
OpraHHu3ali U MPOBEACHUS HAyYHO-HCCIEI0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT B
00JaCTH XMMHYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MPOU3BOJICTBA).

2.2 Tunel 3ama4 U 3a7a4u Npo(ecCHOHANBHON NEeATENbHOCTH, K KOTOPHIM TOTOBSTCA
BBIIYCKHUKH B paMkax ocBoeHust OOII cnennanurera:

HAy4YHO-HCCIIEeI0BATEIbCKUI;

TEXHOJIOTHYICCKHIA;

AKCIEPTHO-aHATUTUYECKHIA.

2.3 OObekTamMu MPOPECCHOHATBHON JIEATEIBHOCTH BBIMYCKHUKOB, ocBomBmux OOII
CHelaluTeTa, UM 00JIaCThIO (00IaCTAMU) 3HAHUS SBIISIIOTCS:

Obnactb
npogeccuoHaIbHON Tumnsl 3a1a4 3anaun OOBeKTh! IpodeccuoHanbHON
JeSTEeTbHOCTH npodeccoHaNIbH | TPOohECCHOHATBLHON JeSITeTLHOCTH (WK 00J1acTh
(mo Peectpy Ol IeATETTbHOCTH JEATeILHOCTH 3HAHHA)
MunTpysa)

26 XumMuueckoe,

Hayuno-uccne-

- UI3YUCHHUEC HAYYHO-

I/IHI[I/IBI/II[yaJ'IBHBIG 1 CMECEBBIC

XHMHKO- JIOBaTeILCKUM TEXHUYECKOM DHEProOHACHIIIICHHBIC MaTepHaIbl
TEXHOJIOTHYEeCKOoe uHpopMaluy, W M3JICJINS Ha UX OCHOBE;
NPOM3BOICTBO OTCHCCTBCHHOIO 1 pacyeTHbIE METO/IbI

3apy0eKHOTO OIbITa HPOrHO3HPOBAHUS

110 TCMAaTHUKEC
40.011 CxBo3HbIC JHEPIreTUYECKUX XapaAKTEPUCTUK

HUCCIICJOBAHUS;
BU/IbI } - MATEMATHECKOS SHEPTOHACHIIIEHHBIX
npodgeccHOHATbHOM MOJIETTHPOBAHHE MaTepuaos;
AesiTeIbHOCTH B IPOLIECCOB 1 METOJIbI ¥ IPUOOPHI [T
NMPOMBbIIIEHHOCTH. 00BEKTOB Ha 6ase MCCJIEIOBAHUS U OLICHKU
Cnenmnanucr no CTaHIAPTHBIX 3P PEKTUBHOCTH U MPAKTUYECKOM
HAYYHO- [aKETOB MIPUTOTHOCTH
HCCIEeT0BATEIAbCKHA 4BTOMAaTU3UPOBAaHHOT | 3HEPrOHACBIIIEHHBIX
M M ONIBITHO- O MIPOCKTHPOBAHUA U | \aTepuaiOB U U3CITAM.
ROHCTPYKTOPCKI/IM MaKETOB MPUKIIAAHbIX

IIporpamMm Ijist
pazpaboTkam poTpamMm 1

HAay4YHbIX

HCCJICIOBAHNT;

- IPOBEEHUE

AKCTIEPUMEHTOB TI0
3aJITaHHON METOJINKE,
COCTaBJICHHE
OIIUCaHUus
MPOBOJIUMBIX
HCCJIEJOBAHNH U




O061acTh

npodecCuOHATBHON Tunel 3a1a49 3amaun OO0BexThI MpodhecCHOHATBHOMN
JeSATeIbHOCTH npodecCuoHaNIbH | TPOoecCHOHATHHOM JEeSITeTLHOCTH (WK 00JIacTH
(o Peectpy Ol 1eATeTTbHOCTH JEATeILHOCTH 3HAHHA)
MunTpysa)
aHaJIN3 UX
pe3yabTaToB;

- IOATOTOBKA TaHHBIX
JIJIS COCTaBJIEHUS
0030pOB, OTYETOB U
HayYHBIX

Ty OJTHKATTHIA;

- COCTaBJIEHHE OTYETA
I10 BBITIOJTHEHHOMY
3aJIaHUIO, YIaCTHE BO
BHEJPEHUU
PE3yJIbTaTOB
HUCCIICIOBAHUM U
pa3paboTok;

- IPOBEJICHUE
MEPOIPHUITHH 10
3aIIUTE OOBEKTOB
HMHTEJUIEKTYaJIbHON
COOCTBEHHOCTH U
PE3yJIbTaTOB
HCCIIEIOBAHNM 1
pa3paboTOK Kak

KOMMEPYECKOU
TalHbI OPEIIPHSITHSL.
TexXHONOrUYeCcKH | - OpraHu3aIms TexHoIOrnYeCKe NPOLECCHI
71 pabovmX MeCT, HX MOTYYCHHUS DHEPTOHACHIIIICHHBIX
TEXHUICCKOC MaTepHaloB U U3AEINN;
OCHAIICHKC, METO/IBI ¥ TIPUOOPBI ISt
a3MelIeHne
pasmelll UCCIIE0BAHUS U OLICHKU
TEXHOJIOTUYECKOTO .
3¢ (PEKTUBHOCTU U TPAKTUUYECKON
00opynoBaHUS;
- OpraHu3arus TIPUTOAHOCTH
SYHEPTOHACKIIIEHHBIX

BXOJIHOTO KOHTPOJIS
CBIPbsI © MAaTEPHUAJIOB;
- KOHTPOJIb 3a
COOJII0ICHHEM
TEXHOJIOTHYCCKOU
JIMCITUTIIMHEL,

- KOHTPOJIb Ka4eCTBa
BBIITYCKaeMOM
MPOAYKIINHU C
HCII0JIb30BaHUEM
THIIOBBIX METOIOB;

- UCCIIEI0BaHNe
npu4uuH Opaka B
MIPOM3BOJICTBE U
paspaboTka
MEPONPHUITHH 110 €T0
MPenyNpeKICHHIO U
yCTpaHEHHIO;

MaTepUajoB U U3JIEIHH;
obopyioBaHue IS
MIPOM3BOJICTBA U MePepadOTKU
OHEPTOHACBIIIICHHBIX
MaTepUajoB U U3JIEITHA.




O061acTh

npodecCuOHATBHON Tunel 3a1a49 3amaun OO0BexThI MpodhecCHOHATBHOMN
JeSATeIbHOCTH npodecCuoHaNIbH | TPOoecCHOHATHHOM JEeSITeTLHOCTH (WK 00JIacTH
(o Peectpy Ol 1eATeTTbHOCTH JEATeILHOCTH 3HAHHA)
MunTpysa)

- ygacTtue B paboTax
10 IOBOJKE U
OCBOEHUIO
TEXHOJIOTHIECKUX
MIPOLIECCOB B XOJI€
MOJTOTOBKU
MPOM3BOJICTBA HOBOM
MIPOYKIIHH.

DKcnepTHO-
AaHATUTUYECKUN

— BIIaJICHUC
3HAHUSIMU
HOPMAaTHUBHBIX
MPaBOBBIX aKTOB
Poccuiickoit
depepauuu B
o0acTu
NIPOMBILUICHHON
0e301acHOCTH, CpeJIC
TB U3MEPECHUN U
000pyIOBaHUS;

— HCIIOJIb30BaHHUE
METOJ0B aHaIu3a 1
nneHTudukanuu
SHEPTOHBCHIIIICHHBIX
MaTepuasoB;

— UCIIOJIb30BaHUE
METO0B
TEXHUYECKOI0
JMarHOCTHPOBaHUS,
HEpa3pyMIAIOIIETo U
pa3pymIaroIero
KOHTPOJIS
TEXHUYECKUX
YCTPOMCTB,
o0cenoBaHus
31aHUN U
COOpPYKEHHI;

— UCIIOJIb30BaHUeE
METOJ0B OLIEHKH U
aHajM3a PrcKa
aBapuH Ha OIMMACHBIX
MPOU3BOACTBEHHBIX
00BEKTaxX U
CBSI3aHHOMU C HEH
YIpO3BbI.

Pacuernbpie MeTOOBI
MPOTHO3UPOBAHUS
SHEPreTUYECKUX XaPAKTEPUCTHUK
SHEPrOHACHIIIEHHBIX
MaTepHaIOB.




3 CTPYKTYPA ITIPOI'PAMMBI CIEHUAJIUTETA

Copepxanue W opranumzanusi oOpaszoBareiabHOro mpouecca npu peanusanuu OOIL
BBICIIET0 00pa3oBaHus — crenuaiuTeT no crnenuaibHocty 18.05.01 "Xumuueckass TeXHOIOTUS
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB U U3JIEIHNA" periaMeHTUPYeTCs:

— y4eOHBIM TUIAHOM;

— KaJIeHJapHBIM Y4€OHBIM TpaduKOM;

— macrnopramMu (HOPMHUPOBAHHSI KOMITETCHITUH;

— pabo4YrMu IpOrpamMMamMu JAUCIUIUTHH (MOIYJIeH);

— paboyuMu MporpaMMaMHu MPAKTHUK;

— IpOTrpamMMOii TOCy1apCTBEHHONW UTOTOBOM aTTeCTallUy;

— (OHITaMU OLIEHOYHBIX CPEJICTB;

— METOJIMYECKUMH YKa3aHUAMH 1o cooTBeTcTBYtomIeH OOIL.

— paboueil mporpaMMoi BOCIIUTAHHS;

— KaJIeHJIapHbIM TUIaHOM BOCIIUTATEJILHOM pabOTHI.

3.1 Y4eOnblii u1aH

Vuebnsiii mian OOIl cnenmanurera BKIIOYAET MEPEUYCHb TUCHUILIUH (MOAYJEH),
IIPAKTUK, AaTTECTAlMOHHBIX HCIBITAHUN IIPOMEXKYTOYHOM U TOCYJAapCTBEHHOM HTOIOBOM
aTTecTaluy OOy4arolmuxcs, IpYruxX BUAOB y4EOHOM NEATENbHOCTH C YKa3aHHMEM UX oObeMa B
3a4eTHBIX €AMHUIAX, IIOCIEJOBATENBHOCTH M paclpelielieHuss [0 TMepuojaM OO0y4eHus;
BbI/IETISIETCSl 00bEM KOHTAKTHOM paboThl 0OyJaronuxcs ¢ npenoaanareneM (1o BUgaM y4eOHbIX
3aHATUI) M CaMOCTOSTENIbHOW pabOThl OO0YYarOUMXCsA B aKaJEeMUUYECKHX (aCTPOHOMHYECKHUX)
yacax. s KaXqoW JTUCHUIUIMHBI (MOAYISI) U MPAKTUKU YKa3bIBaeTcs (popma MpoMeKyTOUHOU
aTTecTaluy 00yJaroImuxcs.

Y4eOHblii 1J1aH NPEACTABICH B PUIOKEHHUH.

3.2 KasnennapHblii yueOHbIH rpaduk

[TocnenoBaTenbHOCTh peayi3allid MPOTpaMMbl CHELUAIUTETa MO rofaM M CeMecTpam
(BKJIIOYAs TEOPETHUECKOE 00YUEeHHE, TPAKTUKH, IPOMEXKYTOUHBIE U TOCYAapCTBEHHYIO HTOTOBYIO
aTTeCTalluy, KaHUKYJIbI, IPUBOJUTCS B KAJIEHAAPHOM Y4eOHOM Tpaduke.

Kanennaphslii yueOHbIN rpad vk npeacTaBieH B NPUIOKEHHUH.

3.3 PaGoune nporpaMMbl TMCUMILINH (MO1YJIei)
B OOII cneuuanurera B TNPUIOKEHUHM MPEJICTaBIECHbl Bce pabouyue MNporpamMmbl
JUCLHUIUIMH (MOAYJIEH).

3.4 IIporpaMMbI NPaKTHK

OOII crienmanurera npeaycMaTpUBaeT J0CTAaTOUHBIN JIIs1 GOPMHUPOBAHMS, 3aKPEIUICHUS U
pa3sBUTHSI MPAKTUUYECKUX HABBIKOB M KOMIETEHIMH 00beM npakTHkH. [IpakThka mpeacraBiser
co0o0il BUJ yueOHBIX 3aHATHUN, HENOCPEACTBEHHO OPHEHTHPOBAHHBIX Ha NPO(EeCCHOHATIBHO-
NPaKTUYECKYl0 TOATrOTOBKY oOywaromuxcsa. IIpakThka 3akperuiser 3HAaHUS M YMEHU,
npuodperaeMblie 00yUJaIOUUMUCS B PE3YJIbTaTe OCBOCHUS TEOPETUUECKUX KYPCOB, BRIpAOAThIBACT
NPAaKTUYECKHE HaBBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHUIO YHUBEPCAIbHBIX,
oOuienpodeccuoHaNbHbIX, MNPOPECCHOHANBHBIX KOMMETeHUUH obOydaromuxcs. [Iporpammer
IIPAKTUK IPUBEJIEHBI B TPUIIOKEHUU.

[Ipu peanmmsanuu OOII ciennanuTeTa NpeycCMaTPUBAIOTCS CICAYIOIINE BUBI IPAKTHK:

— ydeOHast MpaKTUKa: 03HAKOMHUTEJIbHAS MPAKTHKA;

— MPOM3BOJCTBEHHAs MTPAKTUKA: TEXHOJIOTMUECKask MPaKTHKa;

— NMPOU3BOJICTBEHHAs MTPAKTHKA: HAyYHO-UCCIIeI0BaTeIbCcKas padoTa.

3.4.1 YyeOHasi NPAKTHKA: 03HAKOMHUTE/IbHASA MPAKTHKA
Tun IMPAKTUKH: O3HAKOMHTCIIbHAA. BaﬂaanM MMPAKTUKU SABJIICTCA O3HAKOMIICHHC
CTYAGHTOB  C  METOJIOJIOTMYECKMMH  OCHOBAMHM  OpraHM3alud  00pa30BaTeNbHOTO
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mporecca 1Mo mNpoduiIro W3ydaeModl mporpamMmbl - crnienpanutera Ha kKadeape XTBMC
PXTY um. JI.V. MenneneeBa, OCHOBHBIMU HalpaBICHUSIMH HayYHO-UCCIEA0BATEIBCKON PAOOTHI
kadenpsl B 00JacTH SHEPrOHACHIINICHHBIX MAaTEpUaJIOB U U3JEIHH; C JesITeNIbHOCTHIO
IPOM3BOJICTBEHHBIX, HAYYHO-HUCCIIEAOBATENLCKUX M MPOCKTHBIX OpPraHM3aluil MO0 MTpoQHIIo
M3y4aeMoOU NporpaMMsl CIIEHUATIUTETA, O3HAKOMIICHUE C TEXHOJIOTUAMHU JIBOWHOI'O Ha3HAUYECHHS B
YCIIOBHAX JEUCTBYIOLIETO MPOU3BOACTBEHHOTO MPEANPHUATH XUMHKO-MEXaHUIECKOT0 MpoduIis,
MIPOU3BOJISIIET0 SHEproHackllennble Matepuansl (OHM), a Takke moilyueHHe MNEPBUYHBIX
npoeCCHOHATBHBIX YMEHUI M HAaBBIKOB MYTEM CaMOCTOATEIBHOTO TBOPYECKOTO BBITIOJHEHUS
3a/1a4, OCTABJICHHBIX IPOIPaMMON MTPAKTUKHU.

IIpaktuka ocymectBusercas B PI'BOY BO "PXTY wum. .M. Menneneesa"
(2-ii cemectp), B OI'VII "OILAT "Coroz" (r. JI3epskuuckuii MOCKOBCKOW 001.) M Ha
OPENIPUATHIX JIPYTMX TOpPOJOB, C KOTOPBIMU 3aKJIOYEHBl JOIOBOPbHl O IIPAaKTHUYECKOMN
MIOATOTOBKE.

3.4.2 IIpou3BOACTBEHHAS NMPAKTUKA: TEXHOJOTHYECKAs MPAKTHUKA

Tun npakTUKH: TEXHOJIOTHYECKas MPAKTHUKA.
3amayamMy MPAKTUKH SIBISIOTCS (OPMUPOBAHUE y OOYYAIOUIMXCA KOMIIETEHIUH, CBSI3aHHBIX C
TexHosoruei npousBoacrea DHM; o3HakoMIIeHHE ¢ OpraHU3alUend U CTPYKTYPOU MPeapUsATUI
no mpousBojacTBy OHM; dopmupoBanne y oO0y4arommxcs CHOCOOHOCTH M TOTOBHOCTH
OCYIIECTBIISITh COCTaBJICHHE M aHAIM3 TEXHOJOTHYECKHX cxeM npouszBojactsa JHM, paboTarts ¢
HOPMATHUBHO-TEXHUYECKON JIOKYMEHTAllUeH; MPUOOpPETEHHE OIbITa YYacTHs B peaTbHBIX
MIPOM3BOJICTBEHHBIX TIPOIECCAaX, KOMIUIEKCA HABBHIKOB W 3HAHWW, HEOOXOAMMBIX IS PEIICHUS
KOHKPETHBIX TEXHOJIOTHMUECKUX 3a/Jay; cOop HH(pOpMAIUU, HEOOXOAUMOW HJisi BBITOJIHEHUS
KYpCOBOTO IPOEKTA 110 pa3pabOTKe KOHKPETHOM TEXHOJIOIMUecKo# cTaauu npoussoacrsa JHM.

[IpousBoncTBenHas npaktuka mnpoogutcs B GI'YIT "OLT "Coro3" (r. A3ep:kuHcKuit
MockoBCKoO#l 00J1.) U Ha MPEANPUATHIX APYTUX FOPOJIOB, ¢ KOTOPHIMU 3aKJIFOUEHBI JJOTOBOPHI O
MPaKTUYECKON MOATOTOBKE.

3.4.3 Ilpon3BoacTBeHHAs IPAKTHKA: HAYYHO-HCCJIe0BaTelbCKas padoTa

Tun npakTuku: Hay4yHO-HCCIeI0BaTeNbCcKas padboTa.

3azayamy PAKTUKH ABIISIOTCSA:

- CcHCTeMaTH3alys pe3ylbTaTOB M COCTaBIEHUE OT4ETa O pe3yabTaraX HaydHoO-
UCCIIEIOBATEIbCKOW paboOThl; MyONMYHAs 3allluTa pe3ylbTaTOB HayYHO-UCCIIEN0BATEIbCKON
paboThl U MyONIMKAIUS Pe3yIbTaTOB B HAYUHBIX U3JaHMSIX;

- 3aKperIeHNe TEOPETUYECKUX 3HAHUN U TPAKTUYECKUX HABBIKOB, MOJTYYEHHBIX B IIpoIecce
00y4eHUs 1o MporpaMMme CrelnalInuTeTa;

- [puOOpeTeHHWe HaBBIKOB, HEOOXOAMMBIX B JalbHeWed mnpodeccuoHaTbHON
NeATeNIbHOCTH, pa3BUTHE JIMUHOCTHO-NTPOPECCHOHATIBHBIX Ka4eCTB HCCIe10BaTes;

- (opMmupoBaHHE IEJOCTHOIO MpPEACTaBICHUS 00 OpraHu3alMd U YIpaBIECHUH
OTJIENbHBIMU ATallaMU U MPOTPAMMaMHU IPOBEIEHUS HAYyUHBIX HCCIEIOBAaHUN M TEXHUYECKHUX
pa3paboToK; O CTPYKTYpEe OpraHM3alUUd M OCHOBHBIX (YHKUHAX HCCIEAOBATENbCKUX U
yIpaBiIeHUYECKUX MOIpa3AeeHuil;

- IPHOOPETEHNE OIbITa TOCTAHOBKH U BBIMOJIHEHUS! HAYYHO-HCCIIEIOBATENLCKUX (B CiIydae
BBINIOJIHEHUSI HAYYHO-UCCIIEIOBATENLCKON pabOThl) M MPOEKTHBIX (B CiIydae BBINOJIHEHUS
pacueTHO-IIPOEKTHOMN paboThI) 3aj1ay;

- OBJIAJICHUE METOJI0JIOTHEHN U MeToAaMu 00pabOTKU pe3yIbTaTOB UCCIIEI0BAHMS;

- ydacThe B paboTe HayyHO-UCCIENI0BATEIbCKON I'PYIIIbI, MOAPa3AEICHHs, BPEMEHHOTO
TPYAOBOTO KOJIJIEKTHBA,

- rosiyuyeHue, o0OOIIeHHe W CUCTeMaTH3allMs JAaHHBIX ISl BBITOJHEHUS BBITYCKHOMN
kBanpukaoHHoi padbotsl (BKP).

IIpaktuka ocymectBisgercs B ®I'bOY BO "PXTY um. .M. Mengeneesa", B ®I'VII
"OLAT "Coroz" (r. A3epxuHckuii MOCKOBCKOM 00:1.) U B IpYTrUX UHCTUTYTaX U NPEIIpUATHSX,
C KOTOPBIMH 3aKJIFOUEHBI JJOTOBOPBI O MPAKTUYECKON MOATOTOBKE.
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3.5 IIporpamma rocyaapcrBeHHoii uTorosoi arrecranuu ('MA)

IIporpaMMa rocyaapcTBEHHOM MTOrOBOM aTTecTaluu siBisierca npuioxeHueMm k OOIIl
CIenuainTeTa.

B rocynapcTBEHHYH0 MTOrOBYHO AaTTECTALMI0 BXOJIUT BBIIOJHEHHE, IOArOTOBKA K
IPOLETypE 3aLUThHI U 3aLIUTa BBITYCKHON KBAIN(UKAMOHHONW PaOOTHI.

3.6 ®oux ouenouynbix cpeacrs (POC)

®OC cozmaercs B coorBercTBUU ¢ TpedoBanmsimu PI'OC BO pmns arrecranuu
o0ydJaroluxcsi Ha COOTBETCTBHE UX YYEOHBIX JOCTM)KCHHUU TIIOATANHBIM TpeOOBaHUSIM
cootBercTBytonieit OOIl creumanurera sl MPOBEAEHUS TEKYILIEro OILEHUBAHUS, a TaKkKe
MIPOMEXKYTOUHOH arrectanuu odydaronuxcs. @DOC sBIIEeTCS COCTAaBHOW YacThi0 HOPMATHBHO-
METOJAMYECKOT0 00eCredeHus] CUCTEMbl OLEHKM KauecTBa OocBoeHus oOydarouumucs OOI,
BxoauT B coctaB OOII cnenuanureTa.

OOC — KOMIUIEKT METOJIMYECKUX MaTEepPUaIIOB, HOPMUPYIOUIUX MPOILEAYPhl OLICHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.e. yCTAHOBJICGHHS COOTBETCTBUS  YU4EOHBIX  JOCTH)KEHUM
3aIUTAHUPOBAHHBIM pe3yibTaTaM o0yueHus u TpeboBanusim OOIIl cnemumanutera, padodmx
pOrpaMM AUCHMILTUH (MOAYJEH) U MPaKTUK.

DOC chopMupoBaH Ha OCHOBE KITFOUEBBIX MPUHIIAIIOB OIICHUBAHMUS:

— BAQJIUJHOCTU: OOBEKTHl OLEHKH JOJDKHBI COOTBETCTBOBATH IOCTABICHHBIM ILIEISM
00y4eHus;

— HAJCKHOCTH: MHCIIOJNb30BaHUE E€AMHOOOpAa3HBIX CTAaHAAPTOB W KPHUTEPUEB IS
OIICHUBAHMUS JIOCTHKCHUM;

— 00BEKTHUBHOCTH: pa3Hble 00yYaroIrecs J0JKHBI HMETh paBHbBIE BO3MOKHOCTH IOOUTHCA
ycrexa.

®OC no gucuumiuHam, npaktukam, [ MA npuBeaeHbI B IPUIOKEHHUH.

NuBanunaM 1 aumam ¢ OrpaHMYEeHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI (TI0 UX 3asIBJICHUIO)
MPEIOCTaBIIAETCS BO3MOXKHOCTH 00y4yeHus mo OOII cnenuanureTa, yuuThIBaIOIe 0COOEHHOCTH
WX TCUXO(U3UYECKOTO Pa3BUTHSA, WHIAUBUIYATBbHBIX BO3MOXKHOCTEH U, MPU HEOOXOJUMOCTH,
obecrneunBaroIiel KOPPEKIHIO HAPYIIEHUH pa3BUTHS U COLIMATLHYIO aanTaIlHIo.

3.7. PaGouyas nporpaMMa BOCIIUTAHUS

Pabouast mporpamMma BocnuTaHus, pa3paboTaHHas W YTBEpKJACHHas 00pa3oBaTeIbHOM
OpraHM3alell, ONpeAensieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
o0pa3oBaTeNbHON OpraHu3alMi BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMMme:

— OCJib, 3a/1a4, OCHOBHBIC HAITPABJICHUA U TCMbI BOCHHUTATEIHHOMN pa6OTI>I;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOAbl BOCIHUTAHMs, BKJIIOYAs HCIOJIb30BAHUE
BOCIHTATEIBHOTO MOTEHIIMAJIA TUCHUIUIMH (MOTyJIel);

— HOJXO/Abl K WMHIMBHMIyaJIM3allUHd COJEpKAHUS BOCHUTAHUSA C YYETOM OCOOEHHOCTEH
00yJaromuxcs;

— nokazareiau 3(p(GEeKTUBHOCTH BOCIMTATENILHOW pabOThl, B TOM 4YHCIE IJIaHUPYEMble
JIMYHOCTHBIC PE3YJIBTATHI BOCIIUTAHUA, U HHBIC KOMIIOHCHTBI.

3.8. KajienaapHblii I1aH BOCIIMTATEJILHOM PadoThI

Kanenpapuelii nnaH BocnuTaTeabHOW pabOThI, pa3pabOTaHHBI M YTBEPXKJIEHHBIH
00pa3oBaTeNbHONW OpraHu3allel, COAEepPKUT KOHKPETHBIM NepedyeHb COOBITUH M MEpONpHUATHH
BOCIHUTATEIbHOW HANpPaBIEHHOCTH, KOTOPbIE OPraHU3YIOTCS W MPOBOASTCS 00pa3oBaTEbHOMN
opranuzanye M (WiM) B KOTOPHIX OOpa3oBaTeibHas OpraHU3alMs NPUHUMAeT y4acTHe, B
COOTBETCTBUU C OCHOBHBIMM HAlpaBJICHUSIMH U TEMAMU BOCIIUTATEIbHON pabOThl, BRIOpaHHBIMU
dbopmamu, cpeicTBaMHU U METOAAMHU BOCITUTaHUS B y4eOHOM TOAY HIIU TEpHOe O0yUCHHUS.
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4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI CIIEHUAJIMTETA

COBOKYITHBIN OXXHJAEMBIM pe3ynbTaT 00pa3oBaHus 10 3aBepuieHur ocBoeHust OOII
CHEIHAIUTETa OMpeIesieTcss MPUOOPETaeMBIMU BBITYCKHUKOM KOMIICTCHIIUSMHU, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KAaueCTBa B COOTBETCTBUU C
3aga4aMy Mpo(hecCHOHAIBHON eI TEeTbHOCTH.

B pesynbratre ocBoenuss OOIl cneunanuTeTra y BBIIYCKHHKA JOJIKHBI

OBITH

c(hOopMHUPOBaHKI YHUBEPCaTbHBIC, 00IIETTIPOdECCHOHATBHBIC U MTPO(ECCHOHATBHBIC KOMIICTCHIINU.
Brimycknuk, ocouBmmii OOII, nomken 001anath CaeayOmMUMA KOMIETECHITUSIMH.

4.1 YHI/IBepcaHBHHC KOMIIETCHIMU BBIITYCKHUKOB MU MHIWKATOPBI UX JOCTHIKCHHA

Kateropus Kon n nHanmenoBanune Kon 1 HaumMeHOBaHME MHIMKATOPA
YHHUBEPCAIBHBIX YHUBEPCAIbHOU JOCTHKEHMS] YHUBEPCAIbHON KOMIIETEHIIUU
KOMITCTCHIHH KOMITETCHIIUH
CucremHoe u VYK-1. Cnocoben YK-1.1 3Haer MeTObI MOUCKA, KPUTUYECKOTO
KPUTHYECKOE OCYIIECTBIISATh aHaJIM3a ¥ CUHTEe3a MH(POPMAIHH,
MBIIIJICHHUEC KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 IMPUMCHCHUA CUCTEMHOI'O IToaAxoa,

POOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOT'O
MOJIX0/1a, BHIpabaThIBAThH
CTpaTEruIo ACUCTBUI

OCHOBAaHHOI'0 Ha HAYyYHOM MHUPOBO33PEHUU
IPY PEUICHUH 33124 MPO(eCCHOHATTEHON
JESATEIIBHOCTH.

VK-1.2 Ymeer ananu3upoBath 3aj1auy,
BBIJIEIIsAS €€ 0a30BbIE COCTABIISAIOLINE.

VK-1.3 YMmeer Hax0uTh U KPUTUUIECKU
aHaJIM3UPOBATh HH(OPMALIHNIO, HEOOXOIUMYIO
JUISl pEILIEHUs] TOCTAaBJICHHOM 3a/1auH.

VK-1.4 YmMmeer onpenensaTh U OIIEHUBATh
BapHaHThl BO3MOKHBIX PELICHUH 3a1a4u.
VYK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOKHBIX BApUAHTOB PEILICHUs 3a]]auH,
OLICHMBAHMSI X JIOCTOMHCTB M HEJIOCTATKOB.

Pazpabotka u
peanuzanus
MIPOCKTOB

VK-2. Criocoben
YIPaBISTh IPOEKTOM Ha
BCEX JTalmax ero
JKM3HEHHOTO LMKJIA

VYK-2.1 3Haer npaBuiia 1 yCIOBHOCTH IIPU
BBITIOJTHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIMH MPOEKTA.

VYK-2.2 3HaeT OCHOBBI pacueTa Ha IPOYHOCTb,
KECTKOCTh U YyCTOMYNBOCTH DJIEMEHTOB
000py10BaHUSI XUMHUYECKOMN
MIPOMBIIIIJIEHHOCTH.

VYK-2.3 3HaeT TEXHOJIIOTUYECKUE PACUEThI
anmnapaToB XMUMUYECKOW MPOMBIIIIIEHHOCTH.
YK-2.4 Ymeer onpenenars 0)XxuJacMble
pe3yJIbTaThl IPOEKTUPOBAHUS JIEMEHTOB
000pyI0BaHUST XUMHYECKOM
MIPOMBIIIJIEHHOCTH.

VYK-2.5 YMmeeT npoeKkTHpoBaTh PEIICHHE
KOHKPETHOM 3a71au¥l MPOEKTa, BEIONpast
OIITUMAJIBHBIA CIIOCO0 M UCXOIA U3
JEMCTBYIOIMX MPaBUI U YCIOBHOCTEN MpHU
BBITIOJTHEHUH MPOEKTHON JOKYMEHTAIH U
HMMEIOIIUXCS PECYPCOB U OTPaHUYEHUH.
YK-2.6 YMmeer pemiaTe KOHKPETHBIE 3a7a4n
IpoeKTa TpeOyeMoro KauecTna u 3a
YCTaHOBJIEHHOE BPEMsI.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUUA

Kox n HaumenoBaume
YHUBEPCAIbHON
KOMIIETEHIINHU

KO,ZL 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHLHOﬁ KOMIICTCHIIN U

VYK-2.7 YMmeer myOIu4HO NMPeNCTaBIsATh
pe3yJIbTaThl pEIICHUS] KOHKPETHOH 3a/1auu
MPOEKTA.

VYK-2.8 Bnageer ciocobamu ¥ mpueMamu
M300paKEHUS JIEMEHTOB XUMHYECKOTO
000py/IOBaHUs B OJTHOM U3 TpaPUIECKIX
CHCTEM.

VK-2.9 Bnageetr MeTogaMu MeXaHUKHA
MIPUMEHHUTEIHLHO K pacueTaM anmapaToB
XUMHUYECKON TPOMBIITICHHOCTH.

VYK-2.10 Bnageet HaBbIKaMH
MPOCKTUPOBAHMS IIPOCTEHIITUX aNIapaToB
XUMHYECKON TPOMBIIUICHHOCTH.

Komannnas
pabora u
JUJEPCTBO

VYK-3. Ciocoben
OpTraHHU30BaTh U
PYKOBOJIUTH pabOTOM
KOMaH/BbI, BI)Ipa6aTI)IBa$[
KOMaHILHYIO CTpaTeFI/IIO
IUTA JOCTHIKEHUS
[IOCTAaBJIEHHOM LIEIN

VK-3.1 3Haer W DOHHMaeT OCOOEHHOCTH
IIOBEICHUS pabOTHUKOB PEITPHUSITHIA
XUMHUYECKON MTPOMBIIIICHHOCTH.

VK-3.2 3HaeT OCHOBHBIC THIIbI COIIHAJIBLHBIX
B3aMMOJIEHCTBUI u COLIMAILHO-
IICHXOJIOTHUECKUE KPUTEPHH IPPEKTHBHOCTH
YIPaBICHUS KOJIJICKTUBOM.

VK-3.3 VYmeer mnpeaBuieTb pe3yabTaThl
JIMIHBIX nercTBUi n IJIAHUPOBATh
IIOCJIEA0BATEILHOCTD IIAr0B ISl JTOCTHIKEHUS
3aJIaHHOTO pe3yNbTaTa.

VYK-3.4 YMeeT B3auMOI€HICTBOBATD C APYTUMU
YJIeHaMU KOMaHJbl, B TOM YHUCJI€ Y4acTBOBATh
B oOmeHe wuHpopMalued, 3HaHUAIMU U
OIIBITOM.

VYK-3.5 Ymeer wucnonb3oBarb COBpEMEHHbBIE
COIIMAIILHO-TICUXOJIOTHYECKHE  TEXHOJIOTUU
YIPABICHUS KOJIJICKTUBOM.

YK-3.6 Bnageer ocCHOBHBIMU MeTO/IaMU cOopa
U aHanu3a WHGOpMAIUHU, CIOCOOCTBYIOMIEH
pa3BUTHIO OOIIEH KyIbTYPHl M COIHMATN3AIINN
JUYHOCTH.

VK-3.7 Bmaanmeer cmocobaMH MOTHBAIlAU
YJICHOB KOJUICKTUBA K JIMYHOCTHOMY U
npodeccnoHaTbHOMY Pa3BUTHIO

VK-3.8 Bmameer cmocobamMu W METOdAMU
MIPE3EHTAINH PE3YIbTaTOB paOOThl KOMaH/IBI.

KommyHukanus

VYK-4. Cnocoben
OCYIIIECTBIIATh ACIOBYIO
KOMMYHUKAIUIO B YCTHOMN
U MUCbMEHHOH opmMax Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu u
MHOCTPaHHOM(BIX)
s3bIKe(ax)

VK-4.1 3Haer Ha TOCYyIapCTBEHHOM WU
MHOCTPAHHOM  fA3BIKAX  KOMMYHHUKAaTHBHO
MpHeMJIEMbIE CTHIIH JIEJIOBOTO OOIIEHUs

YK-4.2 3HaeT OCHOBHbIE CIIOCOOBI
COYETAaeMOCTH  JIEKCHUYECKUX  EOUHUI] U
OCHOBHBIE CJIOBOOOpa30BaTENIbHBIE MOJEIH,
pyctCKuEe SKBUBAJICHTHI OCHOBHBIX CJIOB H
BbIpaXeHUH NpodecCHoHAIBHON peyH.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUUA

Kox n HaumenoBaume
YHUBEPCAIbHON
KOMIIETEHIINHU

KO,ZL 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHLHOﬁ KOMIICTCHIIN U

VK-4.3 3HaeT OCHOBHBIE NIPUEMbI U METOJbI
pedepupoBaHus u AHHOTHPOBAHUS
JUTEpATyphl MO CHELUATbHOCTH, IPHEMBI
paboOTBl C OPUTMHAIBHOW JIUTEPATYpOH 110
CIELUAIbHOCTH.

VK-4.4 3Haer mNacCUBHYHO U aKTUBHYIO
JEeKCUKY, B TOM u4ucie, OOIIEHAay4yHYI0 H
CHEUUATBHYIO TEPMHHOJIOTHIO, HEOOXOIUMYIO
JUIs pabOThl Ha/l TUTIOBBIMU TECTAMHU.

YK-4.5 Ymeer HCII0JIb30BATh
MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJOTMM TpU IOHCKE HeoOXOoIuMoi
uHpopMaLMu B Ipolecce  peLIeHUs
CTaHJAPTHBIX KOMMYHHMKATHBHBIX 3aJa4 Ha
rOCyJJapCTBEHHOM U HHOCTPAHHOM SI3bIKaXx.
VYK-4.6 VYmeer paboraTh C OpPUTMHAJIBHOU
JUTEPATYPOH M0 CHELUATBHOCTHU CO CIIOBApPEM.
YK-4.7 YMmeer BecTH J1€l0BYIO MEPENUCKY Ha
UHOCTPAaHHOM  sI3bIK€, BECTH  PEUYEBYIO
NESATENIbHOCTh ~ NPUMEHUTENBHO K  cdepe
OBITOBOM u npodeCcCuoHAIBHON
KOMMYHHKAIIHH.

VK-4.8 Bnaneer BeJCHHUEM IETIOBOU
HNEPEernucKu  C  y4eToM  OcoOeHHOCTel
CTHITUCTUKH o(umaNBEHBIX u
HEO(UIIMAIBHBIX TTHUCEM, COIHOKYJIBTYPHBIX
pasnuuuii B ¢dopmare KOPpECHOHJICHIIMU Ha
rOCy/1IapCTBEHHOM UM MHOCTPAHHOM SI3bIKaX.
YK-4.9 Brnageer  HaBbIKAMH ~ pe4eBOU
NESATeNIbHOCTH  NMPUMEHUTEIBbHO K  cdepe
OBITOBOI " npogeccuoHaTbHON
KOMMYHHKAIIMM, OCHOBAMH ITYOJIMYHON peyH.
VYK-4.10 Bnaneer OCHOBHOW WHOSI3BIYHOU
TEPMHUHOJIOTHEN CIELMAIBHOCTH, OCHOBAMHU

pedepupoBaHHs " AHHOTHPOBAHUS
JUTEPATYpPHI O CHELUATBHOCTH.
YK-4.11 Brnaneer UHTETpaTUBHBIMU

YMEHHSMH, HEOOXOJUMBIMH JUIsSl HAIHCAHMS,
MUCBMEHHOTO TMEpeBOJa W PEIaKTHPOBAHUS
pa3UYHBIX TEKCTOB (pedepaToB, 0030pOB,
cTaTey u T.1.).

MexkynpTypHOE
B3aUMOJICHCTBUE

YK-5. Cnocoben
aHaJM3UPOBATh U
YUUTBIBaTh pa3HooOpa3ue
KYJIBTYp B IIpoLiecce
MEXKYIBTYPHOTO
B3aUMO/ICICTBUS

VK-5.1 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO MPOLIECCa U ITaIIbI
ucropudeckoro pazsurtus Poccun.

YK-5.2 3HaeT 3THO-KYJIbTypHBIE U
COLIMAJIbHO-TTOJINTUYECKHE ITPOLIECCHI
CTaHOBJIEHUS] POCCUNCKON
roCy/1apCTBEHHOCTH.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUUA

Kox n HaumenoBaume
YHUBEPCAIbHON
KOMIIETEHIINHU

KO,ZL 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHLHOﬁ KOMIICTCHIIN U

VYK-5.3 3naer mecto u poab Poccuu B
HCTOPHUU YEJIOBEUECTBA U B COBPEMEHHOM
MUpE.

VYK-5.4 3naeT OCHOBHBIE pa3eibl U
HarnpayieHus GUI0CcOPUH, a TAKKE METOIBI U
npuemMbl prTocodCKOro aHaau3a mpooIeM.
VYK-5.5 3Haer HpaBCTBEHHbIE [IEHHOCTH,
IPEJICTaBICHUS O COBEPIIEHHOM UYEIOBEKE B
Pa3IUYHbIX KyJIbTypax.

VK-5.6 YMeeT ocMBICIINBAThL COLIMAIBHO-
MOJUTHYECKHE MTPOLECCHI, COOBITUS
siBiieHus B Poccuu 1 MUpOBOM cO0O1IIECTBE B
UX TMHAMHKE U B3aUMOCBSI3H,
PYKOBOJCTBYSCh MIPUHIIMIIAMUA HAYYHOU
00BEKTUBHOCTH U UCTOPU3MA.

YK-5.7 Ymeer hopmupoBath u
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3UIIUIO TI0 Pa3IMYHBIM ITPoOIeMaM
UCTOPHHU.

VK-5.8 YMmeeT noHMMaTh ¥ aHAJIU3UPOBATH
MHUPOBO33pEHYECKUE, COLIUAJIbHBIE U UHIAUBU-
nyajabHbIe TPOOJIEMbI COBPEMEHHOM KU3HHU.
VYK-5.9 YMmeer rpaMOTHO BECTH IUCKYCCHIO,
apryMEeHTHPOBAHHO OTCTaNBaTh CBOIO
TIO3UIIUIO TI0 3HAYUMBIM (PUITO0COPCKUM TTPOO-
JeMaM COBPEMEHHOM KU3HU, ONUPAsACh HA
HapaOOTaHHBIN B UcTOpUHU (pusocopuun
MaTepua.

VYK-5.10 Y™MeeT HEIUKPUMUHAITMOHHO U
KOHCTPYKTHUBHO B3alMOJIEUCTBOBATH C
JIOABMH C YUETOM UX COLUOKYJIBTYPHBIX
0COOEHHOCTEH B LENSAX YCIEUIHOTO
BBITIOJTHEHUS TPOPECCUOHANBHBIX 3a/1a4 U
YCWJICHHS COLIMAJIbBHOW MHTErPALINH.

VYK-5.11 Brnageer npeacraBieHUsIMU 00
HCTOPUH KaK HayKe, OCHOBaMH
HCTOPUYECKOTO MBIIIIJICHUS.

VK-5.12 Brageet npeactaBieHus MU 00
OCHOBHBIX 3Tarax B UCTOPUH YEJIOBEUYECTBA U
UX XPOHOJIOTHH.

VK-5.13 Bnaneer HaBBIKaMHU aHAJIHN3a
HCTOPUYECKUX NUCTOUYHUKOB.

VYK-5.14 Brnageer HaBbikaMu (uiaocopckoit
KYJIbTYPBI JJIs1 BBIPAOOTKH CUCTEMHOTO
L[EJIOCTHOTO B3IJIsAJa HAa JEHCTBUTEIBHOCTD.

Camoopranusa-
usT ¥ caMopas-
BUTHE (B TOM

VK-6. Cnocoben
OTIPE/ICITUTh U PEaTM30BaTh
MPUOPUTETHI COOCTBEHHOM
JIEeSITENLHOCTH U CIIOCOOBI

VK-6.1 3HaeT coluaIbHO-IICHXOJIOTHYECKHUE
TEXHOJIOTHH Pa3BUTHS U CAMOPA3BUTHS.
VYK-6.2 3HaeT cBOM JTUYHOCTHBIE, CUTYaTHB-
HbIEe, BpEMEHHBIE U JIPYTUE PECYPCHI U UX
pEACIIbL.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUUA

Kox n HaumenoBaume
YHUBEPCAIbHON
KOMIIETEHIINHU

KO,ZL 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHLHOﬁ KOMIICTCHIIN U

YHCIIe 310pOBbe-
coepexeHue)

€€ COBEPIICHCTBOBAHUS Ha
OCHOBE CaMOOILICHKH U
00pa3zoBaHus B TEUCHHE
BCEH JKU3HU

VK-6.3 YMeeT miaHupoBatTh U peliaTh 3aa4u
COOCTBEHHOTO MPO(PECCHOHATHHOTO U
JUYHOCTHOT'O Pa3BUTHS.

VK-6.4 YMeeT KpUTUYECKH OLICHUBATH

3¢ (HEeKTHBHOCTH UCTIONIB30BAHUS BPEMECHH U
JIPYTUX PECYPCOB MPHU PEIICHUH
MOCTaBJIEHHBIX 3a/a4.

VK-6.5 YMmeeT ocMBICIMBAaTH CBOU
cOOCTBEHHBIC JICHCTBUS MPHU YIIPABICHUH
KOJUJIEKTUBOM U CaMOOpPTaHU3aI1H.

YK-6.6 Bnaaeet npeaocTaBieHHbIMU
BO3MOKHOCTSIMU ISl IPUOOPETEHUSI HOBBIX
3HAaHUN U HaBLIKOB.

VK-6.7 Bnaneer conmmanbHO-IICUXOJIOTHYEC-
KUMH TEXHOJIOTUSIMU PA3BUTHS JIMYHOCTH,
BBICTPAMBAHUS U PealM3allii TPACKTOPUHU
CaMOpa3BUTHS

VK-7. Crnocoben
MO/IJICPKUBATH JOJKHBIN
YPOBEHBb (PU3HUYECKOM
MOJATOTOBJIEHHOCTH I
obecreucHus
MOJHOLIEHHON COLIMAIbHOMN
U Tpo(ecCHOHATBHOM
EeITEIbHOCTH

VYK-7.1 3Haer Hay4YHO-ITPAKTUUYECKHE OCHOBBI
(bu3nuecKoil KyabTyphl U 3J0pOBOTO 00paza
YKU3HU; BIUSHUE 03J0POBUTEIBHBIX CUCTEM
(hM3HUECKOTO BOCIIUTAHUS HA YKPEIUICHUE
3/10pOBbSI; CIIOCOOBI KOHTPOJISI U OLIEHKU
(bu3MUECKOro pa3BUTH U (HU3HUECKOM
MOJITOTOBJICHHOCTH;, MPABUJIA U CLIOCOOBI
TUTAHUPOBAHWS HHIUBUTYATbHBIX 3aHATHI
pa3IMYHOI 11eTIeBOM HAIIPABICHHOCTH.
YK-7.2 YMmeer noaaepKuBath JOHKHBIN
YpOBEHBb (PU3HUYECKOM MOATOTOBICHHOCTH JJIsI
obecrieueHus MOJTHOIICHHOW COIMAIbHOMN U
npohecCuOHaNBHOM NeSTENIbHOCTH.

YK-7.3 Ymeer ucnosip30BaTh OCHOBBI (pU3u-
YECKOW KYJIBTYPBI JJII OCO3HAHHOTO BBIOOpA
3J10pOBbecOeperarX TEXHOJIOTUHI ¢ yue-
TOM BHEIIHUX U BHYTPEHHUX YCIOBUH peau-
3anuu Mpo(ecCHOHANBHON A TeTHHOCTH.
VK-7.4 Bnaneer cpeacTBaMu U METOAAMHU
YKpEeTUIeHUs 30POBbS, PUINIECKOTO
CaMOCOBEPIICHCTBOBAHMSI; JIOJDKHBIM
YpOBHEM (PU3NUYECKON IMOATOTOBICHHOCTH JIJIsI
o0ecrnieveHus MOJHOIIEHHON COLUaIbHOU U
poeCCUOHAITBHON NEATEITHHOCTH.

besomnacHocTh
JKU3HEAEATEND-
HOCTH

VK-8. Criocoben
co37aBaTh U
MO/ICPKUBATH
0e301acHbIe YCIOBHS
JKM3HEEITSILHOCTH, B
TOM YHCIIE [IPU
BO3HUKHOBEHUU
Ype3BbIYAHBIX CUTYaLIUI

VYK-8.1 3naer ocHOBHBIE TeXHOC(hEpPHBIE
OIACHOCTH, UX CBOMCTBA U XapAKTEPUCTUKU.
YK-8.2 3Haer xapakrep BO3JIEHCTBUS BpE-
HBIX U ONAaCHBIX ()aKTOPOB Ha YEJIOBEKA U
MIPUPOJHYIO CPEy, METO/IbI 3aIlUThI OT HUX
MPUMEHUTEIBHO K cepe cBoeil mpodeccuo-
HaJIbHOM JIESITEIbHOCTH.

YK-8.3 Ymeer o OecnieunBath 6€30macHbIE
1/ KOMQOPTHBIE YCIOBUS TPy/1a HA
pabouem MecTe, B TOM YHCIIE C TOMOIIBIO
CPEICTB 3aIIUTHI.
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YHUBEPCATbHBIX
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Kox n HaumenoBaume
YHUBEPCAIbHON
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KO,ZL 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHLHOﬁ KOMIICTCHIIN U

VK-8.4 YMeeT BbISABISITh U YCTPAHATh
MPOOJIEMBI, CBSI3aHHBIC C HAPYIICHUSIMU
TEXHHUKHU 0€3011acCHOCTH Ha pabodyeM MecTe.
VK-8.5 YMeeT ocyiiecTBIsATh AEUCTBUS IO
NIPEAOTBPALLECHUIO YPE3BBIYAaNHBIX CUTYALIUI
(TpUPOTHOTO U TEXHOTEHHOTO MPOUCXOXK/IE-
HUs) Ha pabovYeM MeCTe, B TOM YHUCIIE C
MOMOIIbIO CPEJICTB 3aAIIUTHI.

YK-8.6 YMmeer BEIOHpATh METOBI 3aLTUTHI OT
OIACHOCTEH MPUMEHHUTEIBHO K cpepe cBoei
npohecCuOHATLHON eI TeIbHOCTH.

VK-8.7 Bnaneer 3akoHOIaTENbHBIMU U
MIPaBOBBIMU aKTaMU B 00JIaCTH OE30MMaCHOCTH
U OXPaHbI OKpY>Kalollei cpeapl,
TpeOOBaHUSAMU K OE€30MACHOCTH TEXHUUYECKUX
perimamMeHToB B chepe mpodeccCHoHaTbHON
JeSITeIbHOCTH.

VK-8.8 Bnazgeet cnoco0amMu U TEXHOJIOTHSIMHU
3aIUTHI B YPE3BBIYANHBIX CHTYAIIHSIX.
VYK-8.9 Bnaneer noHATUIHHO-TEPMUHOJIOTU-
YECKHUM armapaToM B 00J1acTi 0€301MacHOCTH.
VYK-8.10 Bianeer HaBbikamMu
parMoHann3auu MpodecCHOHATBHON
JEeSITEIbHOCTH C IENbI0 00ecTIeueHUs
0€30MMaCHOCTH U 3aLUTHI OKPYKAIOIIeH
Cpelibl.

Nuxnro3uBHas
KOMIIETEHTHOCTD

VYK-9. Cnocoben
UCIIONIb30BaTh 0a30BbIE
ne(heKTOIOTUUECKIE
3HAHUS B COIIMAIILHOMN U
npodecCuOHATIbHON

cdepax

VK-9.1 3naeT u moHMMaeT 0COOEHHOCTH
[TIOBEJICHUS WIEHOB KOJIJIEKTHBA C
OFpaHI/I‘IeHI/IHMI/I 110 3I[Op0BBIO.

VK-9.2 YMeer B3auMOI€EHCTBOBATE C
YJIeHAMH KOJIJICKTHBA C OTPAaHUYEHHUSIMH 110
3JI0POBBIO.

VYK-9.3 Bnaneer npuemamu aHanmsa
COOCTBEHHBIX JCUCTBUI TPU OOILIEHUH C
YJIEHAMH KOJIJICKTHBA C OTPaHUYCHUSMH T10
3JI0POBBIO.

OKOHOMHYECKAI
KyJIbTYypa, B TOM
qucie

VYK-10. Criocoben
MPUHUMATH 000CHOBAHHBIE
SKOHOMHNYCCKHUC pCHIeHI/Iﬂ

VYK-10.1 3HaeT 0CHOBBI 3KOHOMHYECKOMN
KYJIBTYpBI, B TOM 4ncie (UHAHCOBOM
IPaMOTHOCTH.

VYK-10.2 YmMmeeT ucroabp30BaTh 3HAHUS OCHOB

¢uHaHCOBas B Pa3JIMYHBIX 00JIACTSIX
IPAMOTHOCTD KU3HEIESTELHOCTH OKOHOMHUKH MPH NPHHATHU 000CHOBaHHBIX
peLIeHHii B pa3InYHbIX 00JIACTIX
NeSITeIbHOCTH.
YK-10.3 Brnageer HaBbIkaMu BbIOOpa
HSKOHOMHYECKH 0OOOCHOBAHHBIX PEIIEHUH B
Pa3IMYHbIX 00JIaCTSIX KU3HEACSITEIbHOCTH.
I'paxxnanckas YK-11. Cnocoben VYK-11.1 3naeT npaBoBbI€ HOPMBI,
O3NS dbopMHpOBaTh HETEPIIUMOE | POPMUPYIOLINE HETEPITUMOE OTHOIIEHUE K

OTHOIICHHUEC K

KOPpPYNIHOHHOMY
HIOBEJICHUIO

KOPPYNIMOHHOMY TOBEJIEHUIO.

VYK-11.2 YMeeT peann3oBbIBaTh HETEPIIUMOE
OTHOIIEHHE K KOPPYNIIMOHHOMY MOBEEHUIO
B Pa3JIMYHBIX cepax AeITeIbHOCTH.
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Kareropus Kon 1 HaumeHoBanue Kon u HaumeHnoBaHue nHaUKaTOpa
YHUBEPCATbHBIX YHHUBEpCaTbHOU JOCTUKEHUS] YHUBEPCATbHON KOMITETEHIIUU
KOMTICTCHIIHIA KOMITETCHITHH
VYK-11.3 Brnageer merogamu ¢opMHUpPOBaHUS
HETEPIUMOTO OTHOILIEHUS K
KOPPYINLHOHHOMY IOBEJCHUIO.
4.2 OomenpodeccuoHaIbHbIe KOMIIETEHIMH BbINNYCKHUKOB
Y MHIUKATOPBI UX JOCTUKCHHS
HanmeHnoBanue
KaTeropuu Ko it nanmerosare OTTK Kon n naumenoBanue nHaukaropa
(rpyrmimbl) noctwkenns OITK
OIIK
O6menayunas | OIIK-1. Ciocoben OIIK-1.1 3Haet ocHOBBI TUDPEepeHITMATBHOTO
MOATOTOBJICH- | UCIIOJIb30BaTh Y UHTETPaTbHOTO UCYUCIICHHUS,
HOCTb MaTeMaTU4YEeCKue, muddepeHIMaTbHBIX YpaBHEHU, TEOpUU

€CTECTBEHHOHAYYHbIE U
WH)XCHEPHBIC 3HAHUS JUIS
pelieHus 3aaa4
npodeccuoHanbHOM
JeSATETbHOCTH

BEPOSATHOCTEN U MaTEMATUYECKOM
CTATUCTHKH.

OIIK-1.2 3HaeT MaTeMaTU4YECKUE TEOPUH U
METO/IbI, JISKAIIHE B OCHOBE MAaTEMaTHUECKUX
MO/ICIICH.

OIIK-1.3 3HaeT OCHOBHBIC 3TaIlbl KAUE€CTBCH-
HOT'O ¥ KOJIMYECTBEHHOI0 XHUMHYECKOIO
aHaJM3a, TCOPETUYECKUE OCHOBBI U
TPUHIIAITEI XUMUYECKUX U (PU3HKO-
XHMHYECKUX METOJIOB aHAJIM3a, METOIbI
METPOJIOTHYECKON 00pabOTKH pe3yIbTaTOB
aHaJn3a.

OIIK-1.4 3HaeT puznyecKknue OCHOBBI
MEXaHUKH, (PU3UKU KoeOaHUi U BOJH,
JNIEKTPUYECTBA U MAarHETHU3MA,
INMEKTPOAMHAMUKH, CTATUCTHUECKON PU3NKH
Y TEPMOJIMHAMHKH, KBAHTOBOH (DU3UKH.
OIIK-1.5 3HaeT TeOpETUYECKUE OCHOBBI
oO11eil 1 HeopraHMYecKol XUMUU U
MOHMMATh TIPUHIIUIIBI CTPOEHUS BEIIECTBA U
MPOTEKAHUS XUMHYECKHUX TIPOIIECCOB;
OIIK-1.6 3HaeT ocHOBBI KJacCUpUKALIUN
OpPTaHHYECKUX COCAMHCHUN, CTPOCHHE,
CIOCOOBI MOMYYEHUSI 1 XUMUYECKIE CBOMCTBA
Pa3IUYHBIX KJIACCOB OPraHUIECKUX
COCIMHCHHI, OCHOBHBIC MEXaHH3MBbI
MPOTEKAHUS OPTAaHUYICCKHX PEAKIIHIM.
OIIK-1.7 3HaeT 0CHOBBI (PU3UYECKON XUMHUH
KaK TEOPETHYECKOTO (pyHIaMEHTa
COBPEMEHHOW XUMHUH U MPOIIECCOB
XHMHYSCKOM TEXHOJIOTHH.

OIIK-1.8 3HaeT OCHOBHEIC MMOHATHS U
COOTHOIIIEHUS TEPMOTHHAMUKH
MMOBEPXHOCTHBIX SIBICHUI, OCHOBHBIE
CBOMCTBA JTUCTICPCHBIX CUCTEM.
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HaunmenoBaunue
KaTeropuu

(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHve nHIUKaTOpa
noctmxkenns OIIK

OIIK-1.9 3HaeT 0CHOBHEBIE KIACCHL, COCTaB,
CTPYKTYPY U XapaKTEPUCTHUKU COBPEMEHHBIX
MaTepHuaioB, UCTIOIb3YEMbIX B XUMHUECKOM
TEXHOJIOTHH

OIIK-1.10 YMeer npoBOAUTH aHAIU3
(yHKIUH, penath OCHOBHBIE 33/1a4l TEOPUU
BEPOSITHOCTH M MaTEeMaTUYECKOM CTaTUCTUKH,
peliaTh ypaBHEHUS U CUCTEMBbI
muddepeHInanbHbIX ypaBHEHUH
PUMEHUTEIBHO K PealibHBIM IMpolieccam,
MPUMEHSATh MAaTEeMAaTUUYECKUE METOIbI PU
pEeIlIeHUH TUIIOBBIX MPO(HEeCCHOHATBHBIX
3ajad.

OIIK-1.11 YMeer BbIOpaTh METO]T aHATIU3A
JUTS 33JJaHHOM aHAIMTUYECKOU 3a/1a4u U
MIPOBECTU CTATUCTUYECKYIO 00pabOTKyY
pe3yIbTaTOB AHAIUTUYECKUX OMPEICIICHUN.
OIIK-1.12 YmeerT pemiaTh TUIIOBBIC 3a7a4H,
CBSI3aHHBIE, CBSI3AHHBIE C OCHOBHBIMHU
pazaenamu GU3HUKH, UCIOIB30BATh
(u3HUecKre 3aKOHBI PU AHATTU3E U PEIICHUH
npo6iieM npohecCuoHaNbHOM 1eATEeTbHOCTH.
OIIK-1.13 YMeeT BBITIOJIHATH OCHOBHBIE
XUMHUYECKHE ONepaliu, ONpEeaesTh
TEPMOIMHAMHYECKUE XapaAKTEPUCTUKHU
XUMHUYECKUX PEaKIUi U PABHOBECHBIE
KOHIICHTPAIIUU BEIIECTB.

OIIK-1.14 YMeer ucnonb30BaTh XUMUYECKUE
3aKOHBI, TEPMOIMHAMHYECKUE CIIPABOYHBIE
JTAHHBIE Y KOJIMYECTBEHHbIE COOTHOIIEHUS
HEOPTaHWYECKON XUMUH JIJIs1 PEIICHUS
npodeccnoHaNbHbIX 331ad.

OIIK-1.15 YMeeT cuHTE3UpPOBATH
OpTraHUYECKUE COCTMHEHUSI.

OIIK-1.16 YMeeT nporHo3upoBaTh BIUSHUE
pa3IUUHBIX (PAKTOPOB HAa paBHOBECHE B
XUMUYECKUX PEAKIUAX; ONPEIEIATh
HaIpaBJIEHHOCTH MPOIIecca B 3a/IaHHBIX
HaYallbHBIX YCIOBHSIX; YCTAHABINBATh
TpaHMIlBI 00JIacTel yCTOMUMBOCTH (a3 B
OJTHOKOMIIOHEHTHBIX ¥ OMHAPHBIX CUCTEMAX;
OTIPEIETISATh COCTABBI CYIIECTBYIONIUX (a3 B
OMHAPHBIX TETEPOTCHHBIX CUCTEMAX;
COCTaBJISITh KHHETHYECKUE YPAaBHECHUSI B
muddepeHIManbHON 1 HHTErpanbHOI popmax
JUTSI KHHETUYECKH MPOCTHIX PEAKIIUN 1
MIPOTHO3UPOBATH BIMSIHHUE TEMIIEPATYpPHI Ha
CKOpPOCTb MpoIiecca.
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HaunmenoBaunue
KaTeropuu

(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHve nHIUKaTOpa
noctmxkenns OIIK

OIIK-1.17 YMeeT npoBOAUTH pacueThl €
UCIIOJIb30BaHNEM OCHOBHBIX COOTHOIICHHM
TEPMOJAMHAMMKYU TIOBEPXHOCTHBIX SIBJICHUN U
pacdeTbl OCHOBHBIX XapaKTEPUCTHK
JUCIIEPCHBIX CUCTEM.

OIIK-1.18 YMeer nmoaduparb MaTepuabl ¢
BBICOKMMM 3KCILTyaTallMOHHBIMU
XapaKTePUCTUKAMU IS 33JaHHBIX YCIIOBHM
9KCILTyaTalyu, IPOTHO3UPOBATh UX
paboToCrocoOHOCTh

OIIK-1.19 Brnageer ocHOBamMu
(hyH1aMEHTaIbHBIX MAaTEMAaTHYECKUX TEOPUIL
Y HaBbIKAMH KCIIOJIb30BAHUS
MaTeMaTUYECKOTO anmapaTa; MeToaMu
CTaTHCTUYECKOW 00paboTKH MH(OPMALIUH.
OIIK-1.20 Bnageet meTogaMu MpoBEACHUS
XUMHUYECKOI0 aHAJIN3a U METPOJIOTMUECKON
OLICHKH €T0 Pe3yJbTaTOB.

OIIK-1.21 Brnageetr MeToiaMu IPOBEACHUS
(bu3HUeCKUX U3MEPEHUN, METOAaMHU
KOPPEKTHOM OLIEHKH MOTPELIHOCTEN IPU
IPOBEJCHUH (PU3NIECKOTO IKCIIEPUMEHTA.
OIIK-1.22 Bnageet TeopeTH4eCKUMHU
METOJAaMH OIMCAHUS CBOMCTB MPOCTHIX U
CJIOKHBIX BEILIECTB HA OCHOBE 3JIEKTPOHHOTO
CTPOEHMS UX aTOMOB U ITOJIOKECHHUS B
[leprognueckoii cucTeMe XMMHUYECKUX
3JIEMEHTOB, dKCIIEPUMEHTAIBHBIMU METOIAMHU
omnpezeneHus: GU3NKO-XUMHUYECKHUX CBOWCTB
HEOPraHUYECKUX COECAVHEHUH.

OIIK-1.23 Brnageer skcriepuMEHTAIbHBIMU
METOJIaMU CHUHTE3a, OYUCTKH, ONPEeIICHUs
(U3UKO-XUMHUYECKUX CBOUCTB U
YCTaHOBJIEHMSI CTPYKTYPbl OPraHUYECKUX
COCIMHECHMUI.

OIIK-1.24 Bnaneer HaBbIKaMU BBIYUCICHUS
TETUIOBBIX I(P(PEKTOB XMMUYECKUX PEaKIfii
IIpH 33/1aHHOM TeMIlepaType B YCIOBUAX
MOCTOSIHCTBA JIaBJICHUS WM 00bEMa;
KOHCTaHT PaBHOBECHS] XUMUYECKUX PEaKIuil
IIpH 33/1aHHOM TeMIIepaType; JaBICHUS
HACBIILIEHHOTO Mapa HaJl MHAWBHUIyaJIbHBIM
BEIIIECTBOM; COCTaBa COCYIIECTBYIOIIUX (a3 B
JIBYXKOMITOHEHTHBIX CUCTEMaX.

OIIK-1.25 Brnageer MeToiaMy ONpEENICHUs
KOHCTaHT CKOPOCTU XMMHUYECKUX peaklui
Pa3IUYHBIX OPSAIKOB IO Pe3yabTaTam
KHHETUYECKOT0 SKCIIEPUMEHTA.
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HaunmenoBaunue

KaTeropuu Ko it nanmerosare OTTK Koxa u HanmeHoBaHMe HHAMKATOPA
(rpymiel) noctuxenus: OITK
OIIK
OIIK-1.26 Brnageer MeToiaMu IPOBEAECHUS
JUCIIEPCHOTO aHaN3a, CHHTE3a IUCIIEPCHBIX
CHCTEM U OILICHKU UX arperaTuBHOMN
YCTONYUBOCTH.
OIIK-1.27 Brnageer meTogamMu 3alIUTh
MAIllMH U anmnapaToB XUMHUYECKHX
IIPOU3BOJICTB OT KOPPO3UH.
Uccnenosa- OIIK-2. Cniocoben OIIK-2.1 3HaeT OCHOBBI TEOPUH MEPEHOCA
TEIbCKas UCIIOJIB30BaTh COBPEMEHHOE | UMITYJIbCA, TEIJIA U MACChI; TPUHIIUITBI
MOJTOTOBJICH- | TEXHOJOTHYECKOE U (hbU3MUECKOTO MOJECIUPOBAHUS XUMUKO-
HOCTh AHAIUTUYECKOE TE€XHOJOTMYECKHUX IPOLIECCOB; OCHOBHbIE

o0opyioBaHue MpH
NPOBEICHUH HAYYHOTO U
TEXHOJOTUIECKOTO
IKCIIEPUMEHTA, IPOBOJANUTH
00paboTKy U aHAIH3
MOJTyYECHHBIX Pe3yJIbTaTOB

YPaBHEHUS JBMXKEHUS JKUIKOCTEH; OCHOBBI
TEOPHH TEIUIONEpeaun; OCHOBBI TEOPUHU
Maccorepeiayn B CHCTeMax co CBOOOTHON U
HEMOABIKHON IpaHuLiel pa3zena (as;
TUIIOBBIE IPOLECCHI XMMHUECKOMN
TEXHOJIOTUH, COOTBETCTBYIOIIUE allIapaThl 1
METO/Ibl UX pacyera.

OIIK-2.2 3HaeT MeTo/bl MOCTPOEHUS
HMIIUPUIECKUX (CTATUCTHUYECKHUX) U (PU3UKO-
XUMHUYECKHX (TEOPETUUYECKHX) MOIeIen
XUMHUKO-TEXHOJOTUYECKUX ITPOLIECCOB.
OIIK-2.3 3gaeT METOABI O TUMHU3AIIAN
XUMHUKO-TEXHOJIOTHYECKUX IIPOLIECCOB €
MIPUMEHEHUEM SIMIUPUUYECKUX U/UITU PUUKO-
XUMHYECKHX MOJIEIEH.

OIIK-2.4 3HaeT OCHOBHBIE TPUHIIUIIBI
OpraHM3alMi XUMUYECKOIO ITPOU3BOJICTBA,
€ro UepapXuyeckoi CTpyKTypbl; o0mIme
3aKOHOMEPHOCTH XMMUYECKHUX IIPOLIECCOB;
OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA.
OIIK-2.5 3HaeT 0CHOBBI TEOPHUH MpoOLIECCa B
XUMHUYECKOM PEaKTOPE, METOJI0JIOTHIO
HCCIIEI0OBaHMS B3aMO/IEHCTBHS MTPOLIECCOB
XUMHUYECKHX MPEBPAILCHUHN U ABJICHUN
IIEpeHoca Ha BCEX MacCIITaOHBIX YPOBHSX,
METOMKY BbIOOpa peakTopa U pacuera
rpoliecca B HeM; OCHOBHbBIE PEaKIIMOHHBIE
IIPOLIECCH] U PEAKTOPBI XMMHUUYECKOH U
He(TEeXUMHUECKON TEXHOJIOTHH.

OIIK-2.6 3HaeT OCHOBHBIE IOHSTHSI TEOPUN
yIPaBICHUS TEXHOJIOTUYECKUMU
MIpoLIECCaMH; CTATUYECKUE U INHAMUYECKUE
XapaKTepUCTUKU O0BEKTOB U 3BEHHEB
yIpaBJIEHUS; OCHOBHBIE BU/IbI CUCTEM
aBTOMATHYECKOT'O PEryJIHPOBAHUS U 3aKOHBI
yIpaBJIEHUs]; TUIIOBBIE CUCTEMbI aBTOMATH-
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HaunmenoBaunue
KaTeropuu

(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHve nHIUKaTOpa
noctmxkenns OIIK

YECKOr0 yIpaBJEHUs B XUMUYECKOMN
POMBIIIIIEHHOCTH; METOBI U CPEACTBA
JTUArHOCTUKHU U KOHTPOJISI OCHOBHBIX
TEXHOJOTMYECKHUX apaMeTpOB.

OIIK-2.7 YmeeT onpeaensiTh XapakTep
JBUKEHUS )KUJIKOCTEN U Ta30B; OCHOBHBIE
XapaKTEPUCTHKHU MPOIECCOB TEIUIO- U
Maccomnepeaun; pacCUUThHIBATh MapaMeTphl U
BbIOMpATh anmaparypy A KOHKPETHOTO
XUMHUKO-TEXHOJIOTMUECKOr0 MpoIiecca.
OIIK-2.8 YmeeT paccunThIBaTh OCHOBHBIE
XapaKTEPUCTUKU XUMUYECKOTO Tpoliecca,
BBIOMpATh PAIMOHATIBHYIO CXEMY MTPOU3BOI-
CTBa 33JIaHHOTO MPOIYKTA, OIIEHUBATH TEXHO-
JIOTHYECKYI0 3 (DEeKTHBHOCTH TIPOU3BOICTBA.
OIIK-2.9 Ymeet BbIOpaTh THII peakTopa 1
paccuuTaTh TEXHOJOTUYECKUE IMapaMETPhI
JUISL 32JIaHHOTO TIPOIIecca; OMPEeNIuTh
napameTpbl HauIy4IlIeil opraHu3ainuu
npolecca B XMMUYECKOM PEaKTope.
OIIK-2.10 YmMmeeT onpenensiTb OCHOBHbIE
CTaTHYECKUE U TUHAMUYECKUE
XapaKTEPUCTUKUA 0OBEKTOB; BEIOUPATH
palMOHAIBHYIO CUCTEMY PETYIUPOBAHUS
TEXHOJIOTHYECKOTO MPOIECcCca; BHIOMPATH
KOHKPETHBIE TUTIBI MPUOOPOB ISt
JUArHOCTUKU XUMHUKO-TEXHOJIOTUYECKOTO
npotliecca.

OIIK-2.11 YMeer npuMEHATh METO/bI
BBIYMCIIUTEIILHON MAaTEMaTHUKH U
MaTE€MaTUYECKONU CTaTUCTUKH JIJIs1
MOJICIMPOBAHUS U ONITUMHU3AIUU XHMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

OIIK-2.12 Bnaneer MmeTogamu
TEXHOJIOTHYECKUX PACYETOB OTAEIbHBIX
y3JI0B XUMHYECKOTO 000PYOBaHUSI.
OIIK-2.13 Brnaneet merogaMu onpeaeaeHust
ONTUMAJbHBIX U PALIMOHATIBLHBIX
TEXHOJIOTHYECKUX PEKUMOB PAOOTHI
000pyI0BaHUSI.

OIIK-2.14 Bnaneet meTogaMu pacyera u
aHaJIM3a MPOILIECCOB B XUMHUECKUX
peakTopax, OnpeaesIeHNs TEXHOJIOTHIECKIX
ToKasarese mpoiecca; METOJaMH BbIOOpa
XUMHUYECKUX PEAKTOPOB.

OIIK-2.15 Brnageer MeToaMu ynpaBiaeHUs
XUMHKO-TEXHOJIOTHUYECKIMHU CUCTEMAMU 1
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(rpymrbl)
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Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHve nHIUKaTOpa
noctmxkenns OIIK

METOZaMHU PEryIHPOBAHUS XUMHUKO-
TEXHOJOTUYECKUX IPOLIECCOB.

OIIK-2.16 Brnageer nakeramu MpUKIaIHbIX
IPOTpaMM JJISI MOJICIIUPOBAHUS XUMUKO-
TEXHOJOTUYECKUX TPOLIECCOB.

[TpousBoxct-
BEHHO-
TEXHOJIOTHYEC-
Kast
MMOATOTOBIICH-
HOCTb

OIIK-3 CnocobeH pemaTh
3a1a4u npodeccuoHanbHON
JeSITeILbHOCTH HAa OCHOBE
UH()OPMAMOHHON U
OMOIMOTEYHOH KYJIBTYPHI C
NpUMEHEHHEM
UH(POPMALIMOHHBIX
TEXHOJIOTUH U y4eTOM
TpeboBaHMit
nH(pOpMaITMOHHOM
0e30MacHOCTH

OIIK-3.1 3HaeT TeXHUUECKHE U
MIPOrpaMMHEBIE CPEICTBA PealU3alliuu
UH()OPMAITMOHHBIX TEXHOJIOTHUHA, OCHOBBI
paboThI B JIOKAIBHBIX U TTI0O0ATBHBIX CETAX H
nH(}OpMaITMOHHOM 0€301TaCHOCTH, TUTIOBBIC
YUCJICHHBIC METOIbI PEIICHHUS MaTeMaTH4eC-
KHX 337129 ¥ aJITOPUTMBI UX PeasTU3allnu.
OIIK-3.2 3naer MeToabl UACHTU(DUKAITTT
MaTEMATHYECKUX OITMCAHUI
TEXHOJOTHYECKHX TPOIIECCOB HA OCHOBE
AKCTIICPUMCHTAIBHBIX JTAHHBIX.

OIIK-3.3 Ymeet paboTath B KauecTBE
MI0JIB30BATENS TIEPCOHATBHOTO KOMITBIOTEPA,
HCIIOJIB30BATh YNCIEHHBIE METOIBI IS
pElICHUs MaTeMaTHIeCKHX 33719,
HCIIOJIB30BATh A3BIKA U CUCTEMBEI
POrPaMMHUPOBAHUS JISI PEIICHUS
npodecCHOHAIBHBIX 331ad.

OIIK-3.4 YMeeT npuMeHSITh METOIbI
BBIYMCINTEIILHON MATEMATUKH 1
MaTeMaTUYeCKOM CTaTUCTUKHU i1 00paboTKU
pe3yIbTaTOB SKCIIEPUMEHTA.

OIIK-3.5 Biageer MmeromaMu IOUCKa U
oOMeHa nHpopmanuei B rodaIbHbIX U
JIOKQTBHBIX KOMITBIOTEPHBIX CETSX,
TEXHHYECKUMH U TIPOTPAMMHBIMHU
CpeICTBaMU 3aIIUTH HHPOPMAIIH TPU
paboTe ¢ KOMIIbIOTEPHBIMU CUCTEMaMH,
BKJIIOYAsi IPUEMbI aHTUBUPYCHOM 3aIlIUTHI.
OI1K-3.6 Binageer Mmetogamu
MaTeMaTHYeCKON CTaTUCTUKHU Ui 00paboTKU
pe3yNbTaTOB AKTUBHBIX U MACCUBHBIX
IKCIIEPUMEHTOB.

OIIK-3.7 Bimaneer MeTogaMu HCITOJIL30BaHUS
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHIA
JUTSL PEIICHUS TTOCTABIICHHBIX 337124

PO ECCUOHAIBHON NEATEIHbHOCTH.

Opranuzanuu-
OHHO-YTIPaB-
JIEHYecKas
MOJrOTOBJIEH-
HOCTb

OIIK-4 Cnocoben
OpFaHHSOBLIBaTB
CaMOCTOSITENILHYIO U
KOJIJICKTHBHYIO
MIPOM3BOJICTBEHHYIO U
HAYYHO-HCCIICIOBATEIIbCKYIO
EATEILHOCTD,
pa3palaThIBaTh IJIAHBI U

OIIK-4.1 3HaeT 0OCHOBBI POCCUIICKOM
MIPaBOBOM CUCTEMBI U POCCUICKOTO
3aKOHOJATEIbCTBA, IPABOBBIE U
HPaBCTBEHHO-3THYECKHE HOPMBI B chepe
npodeccnoHanTbHOM e TENIbHOCTH.
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[IPOrpaMMBbl IPOBEACHUS
HAYYHBIX UCCIICIOBAHHI U
TEXHHYECKHUX Pa3padOTOK

OIIK-4.2 3HaeT npaBOBbIE HOPMBI,
perynupyoiire OTHOIICHHE YelIOBeKa K
Yell0BEeKY, 0OIIECTBY, OKpYXaloIlel cpere.
OIIK-4.3 3Haet OCHOBBI TPYI0BOTO
3aKOHOJATEIbCTBA.

OIIK-4.4 3HaeT 5KOHOMUYECKHUE OCHOBBI
MIPOU3BOJICTBA M PECYPCHI IPEIITPHUSITHSIL.
OIIK-4.5 3naer noHATus: ToBap, yciyra,
pabota, ce0eCTOMMOCTh MPOAYKITUH,
KJIaccu(pUKaIus 3aTpaT Ha IPOU3BOJICTBO U
pean3anuo NpoayKIUH.

OIIK-4.6 3Haet kinaccudukanuio
OPEIPUATHIA 110 TPABOBOMY CTaTYyCY;
KaTeropuy TEXHOJOTHYECKHUX CIIOCOO0B
IIPOM3BOJICTBA; TIPUHITUIIBI U METOIBI
HOPMHUPOBAHUS U OILIATHI TPY/Ia.

OIIK-4.7 3naet MeToabl pa3paboTKH
OTIEPaTUBHBIX TJIAHOB PadOThI IEPBUYHBIX
IPOU3BOJICTBEHHBIX MTOAPA3/ICIICHUN.
OIIK-4.8 3Haet akTopsbl, ONpEACIISIONINe
YCTONYMBOCTH OHOC(hEphl, XapaKTePUCTUKH
BO3pacTaHUs aHTPOMOTEHHOTO BO3/ICHCTBUS
Ha MPUPOLY, TI00ATBHBIE TPOOIEMBI
9KOJIOTHH Y TIPUHIIAIIBI PAIlHOHATBHOTO
PUPOIOTIOTH30BA-HHUSI, METO/IbI CHUYKEHUS
X03SIICTBEHHOT'O BO3JEHCTBHS Ha Ouocdepy,
OpTraHHU3aIMOHHBIC U TTPABOBEIE CPEACTBA
OXpaHbl OKPYKAIOIIEH Cpeibl, CIIOCOOBI
JOCTUKEHHS] YCTOWYMBOTO PA3BUTHS.
OIIK-4.9 YMmeer ucnonap30BaTh U COCTABIATh
HOPMATUBHEIC U MTPABOBBIE JIOKYMEHTHI,
OTHOCSIIHECS K MPodecCHOHATBHOM
JEeSATeNbHOCTH, IPEANIPUHUMATD
HE00XO0IMMBIE MEPHI K BOCCTAHOBIICHHUIO
HapYIICHHBIX ITPaB.

OIIK-4.10 YMeer peann3oBbIBaTh IIpaBa u
cBOOO/IBI YEJIOBEKa B pa3NUYHbBIX chepax
KU3HECATEIbHOCTH.

OIIK-4.11 YmMeeT ucnonp30BaTh 3HaHUS
OCHOB YKOHOMHUKH TIPH PEIICHUH
MIPOU3BOJICTBEHHBIX 3a/1a4.

OIIK-4.12 YMmeet ocyIecTBIATh B 001IeM
BHJIE OIIEHKY aHTPOIIOTCHHOT'O BO3/ICHCTBHS
Ha OKPYKAIOIIYIO CPEy C y4ETOM
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HaunmenoBaunue
KaTeropuu

(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHve nHIUKaTOpa
noctmxkenns OIIK

crenupUKA TPUPOTHO-KIMMATHICCKIX
YCJIIOBUH.

OIIK-4.13 YMeeT UCIIOJIB30BaTh
HOPMAaTHBHO-TIPABOBHIE aKTHI IIPH paboTe ¢
9KOJIOTUYECKON JOKYMEHTAIUEH.
OI1K-4.14 Binaneetr ocHOBaMu
X03HCTBEHHOTO MpaBa.

OIIK-4.15 Bnaneet meTogaMu yrpaBJIeHUS
MEPBUYHBIMHU IIPOU3BOICTBEHHBIMU
MOApa3ACICHUSIMHU.

OIIK-4.16 Bianeer MmeTogamu pa3paboTKH
MIPOU3BOCTBEHHBIX ITPOTPaMM U CMEHHO-
CYTOYHBIX TIJIAHOBBIX 33JIaHUN ydacTKaM
MIPOU3BOJICTBA U aHAIHM3A UX BBHIMOJTHEHUS.
OIIK-4.17 Bnageetr MmeTomaMu
SKOHOMMYECKOH OlLleHKHU yiepOa ot
JeSATEeIbHOCTH MPEPUSTHUS.

OIIK-4.18 Brnageer MmerogamMu BEIOOpA
PaIMOHAIIBHOTO CIIOC00a CHIKECHHS
BO3/ICICTBHS Ha OKPYXKAIOUIYIO CPeNy.
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4.3 HpO(l)GCCHOHa.]ILHLIe KOMIICTCHIUMUU BBINTYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUA

OcHoBaHue
3agada npodeccuoHaIbLHBIA
A . OO0BeKT win 001aCTh Konu Kox u Haumenosanue (1pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUS HanMmeHoBanue [IK nHaukaropa pocruxkenus 1K
NEeATeILHOCTH O06001IeHHBIE TPYIOBBIE
byHKIIMU

Hal]paBJIeHHOCTI) (l'lqu)l/IJ'Il)), cnenuagu3amusi: XuMHuYecKass TEXHOJIOrusl MMOJIMMEPHBIX KOMHO3I/IHI/Iﬁ, IOopoxoB
U TBEPABIX PAKETHLIX TOILIUB

Tun 3agau HpO(l)eCCHOHaJIBHOﬁ ACATCJIbHOCTH: Hayqﬂo-nccnenosaTe.nchuﬁ

- Yuacrtue B Hay4HO-
UCCIIEIOBATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
paborax (manee -
HUOKP),
HaIPaBJICHHBIX Ha
COBEPILICHCTBOBAHUE
MIOJIyYEHUS U
HCIIOJIb30BAaHNUSA
SHEPrOHACHIIIEHHBIX
MaTepUasoB U
W3/1eNINN U U3YYeHUE
HUX CBOICTB;

- pa3paboTka
MIPOrpaMM, METOJUK,
TEXHUYECKUX CPECTB
IUI IPOBEJICHUS
HCCIIEN0BAHUMN
CBONCTB
CYUIECTBYIOIIUX U
HOBBIX
SHEPrOHACHIILEHHBIX

WuauBuyanbHble U
CMECEBbIE
SHEpProHaChIILEHHbIE
MaTepUasbl U U3IEIUS
Ha UX OCHOBE;
pacueTHble METO b
IIPOrHO3UPOBAHUS
SHEPreTHYECKUX
XapaKTePUCTHK
SHEPrOHACHIIIEHHBIX
MaTepHaos;
METO/]IbI U TPUOOPHI
U1l UCCTIeIOBaHUS U
OLICHKHU

3¢ (HEeKTHBHOCTH U
MIPAaKTHYECKON
IIPUTOTHOCTH
SHEPTOHACHIIIEHHBIX
MaTepHaioB U

5631 (SN07078

IIK- 1 Crnocoben
PUMEHSTh
COBPEMEHHBIE METO/IbI
HCCIICIOBAHMS,
IUIAHUPOBATh U
IPOBOJIUTh
HEOOXOIMMBIi
OKCIIEPUMEHT,
KOPPEKTHO
0o0pabaThIBaTh U
aHAJTU3UPOBATh
MOJTyYEHHBIC
pe3ynbTaThl

[1K-1.1 3naet coBpeMeHHbIE
METO/Ibl, UCIIOJIb3YIOIITHECS
IIPU POBEJICHUU HAYYHbBIX UC-
CJIEOBAHUI, IPUHIUIIBI Opra-
HU3aLUU U OCHOBHBIE 3TAIlbl
BBITIOJIHEHUS] HAYYHO-HUCCIIEI0-
BaTEJIbCKOM PaboTHI;

[TK-1.2 3naer TeopeTnueckue
OCHOBBI COBPEMEHHBIX METO-
JIOB UCCJICIOBAHUS XUMUYEC-
KUX, QU3UKO-XUMUYIECKUX,
B3PBIBUATHIX CBOMCTB HEPTO-
HACBIILICHHBIX MaTEPHUAJIOB;
ITK-1.3 3HaeT METOBI U AJITO-
PUTMBI JIJ1s1 KOPPEKTHOTO aHa-
au3a ¥ 00pabOTKH pe3ysibTa-
TOB HAayYHBIX MCCIIEJOBAHUN;
[1IK-1.4 3Haet ocCHOBHBIE MOJIO-
YKE€HUS KBAHTOBOM XUMHH, COB-
PEMEHHON TEOPUH XUMUYEC-
KOMU CBSI3U U MEXKMOJIEKYJIAp-
HOT'0 B3aUMOJEHCTBUS IPUMeE-

[IpodeccrnonanbHBIN CTAaHAAPT
26 «XUMHYECKOE, XHMHUKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO», YTBEPXKICH-
HbII TIpUKa3oM MuUHHUCTEp-
CTBAa Tpyla M COUUAIBHOU
3amuThl Poccuiickon dexnepa-
mun ot 07.09.2015 Ne 589H;

AHanu3 TpedoBaHUH K
npohecCuoHaTbHBIM
KOMIICTEHIIHSIM,
HpPEeabABISEMbIM K
BBIITYCKHUKAM HaIlPaBICHHS
HOJTrOTOBKU Ha phIHKE TPY/a,
0000111eHIE 3apyOEKHOTO
OTIBITA, POBEICHUS
KOHCYJbTAIU} C BEAYIINMH
paboTonaTensiMu,
00BEIMHEHUSIMU
paboTtonareneit oTpaciu, B
KOTOpOil BOCTpeOOBaHbI
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

MaTepHraioB 1
U3ICIINM;

- 00paboTKa 1 aHAIH3
pe3yabTaTOB
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUM,
bopmynupoBanue
BBIBOJIOB, IIOJITOTOBKA
OTYETOB U
myOJIMKanui o
pe3yabTaTax
HCCIICIOBAHUM,
3aIIuTa
MHTEJUIEKTYaJIbHON
COOCTBEHHOCTH,

- y4acTHe BO
BHEJIPEHUU
pesynsTatoB HUOKP;
- IIOMCK U aHaJIn3
Hay4YHO-TEXHUYECKOMN
nH(popmManuu B
obmactu
SHEPTOHACKIIIICHHBIX
MaTepuaioB U
HU3IEIUH C LENIbIO
Hay4HO-IIPAaKTHYECKOU
U IIaTEHTHOM
MOAIEPKKU

HUTEJIbHO K YHEPTOHACHILICH-
HBIM MaTepHaliam;

[IK-1.5 Ymeer ucmnonb3oBath
COBpEMEHHBIE 000py0BaHNE
U IpUOOPHI ISl IPOBEICHUS
HEO0OXOAMMBIX
9KCIIEPUMEHTAIBHBIX
HCCJICIOBAHUIA;

[1IK-1.6 Ymeet npuMeHSThH
METOJTbI BEIYHCITUTEIILHON
MaTeMaTUKH U
MaTeMaTHYeCKON CTATHCTUKH
U1 00pabOTKU PE3yJIbTaTOB
IKCIIEPUMECHTA;

[IK-1.7 YmeeT npuMeHSTH
KBaHTOBO-XUMHUYECKUE
MOJIXOJIBI U METOJIBI JUIS
pacdera, HHTepIpeTanuy 1
NpeCKa3aHus CTPOCHUS U
CBOIWCTB SHEPrOHACKIIIIEHHBIX
COCJIMHEHM;

[1K-1.8 Bnajgeer npuHIATIAMA
pa3paboTKu IKCIEPUMEHTATb-
HBIX METOJIUK U TIPOTPaMM JIJIst
MIPOBEICHUS HAYIHBIX
HCCIEIOBAHMM;

I11K-1.9 Bnaneer
nHdopmanuei mo

BBIITYCKHHKH B paMKax
HaIrpaBJICHUA ITOATOTOBKH.

[IpodeccronanbHbIi
cranzapt 40.011
«CrienuanucT no Hay4Ho-
UCCIIeI0BATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM
pa3zpaboTKam»,
YTBEPKICHHBIN ITPUKA30M
MunucrepcTBa Tpyaa u
COIIMAILHON 3aIUTEI
Poccuiickoii denepanuu ot
04.03.2014 Ne 1214,
O06o0611eHHas Tpy10Bast
byHKIMS

B. IIpoBenenue Hay4dHo-
HCCIIEIOBATENbCKUX U
OIIBITHO-KOHCTPYKTOPCKHX
pa3paboToK mpu
HCCIIEI0BaHUHT
CaMOCTOSITENIbHBIX TEM.

B /02.6. IIpoBenenue pabot
1o 00paboTKe U aHAIHU3Y
Hay4YHO-TEXHUYECKON
nH(pOpMAaLIUU U Pe3yIbTaTOB
HCCIIE0BAHUI
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody

npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)

3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

MTPOBOIUMBIX COBPEMEHHBIM METOIaM (ypoBenb kBamudukarmu — 6).
HCCJIEIOBAHUM; Hay4HbBIX UCCJICIOBAaHUI B

MpeJMETHON 00J1acTH B
Poccun u 3a py6exom;
IIK-1.10 Bnazeer
MPaKTUYECKUMH HaBbIKAMU
MPUMEHEHHUS COBPEMEHHOTO
o0opynoBaHus 1 MpruOOpPOB
JUISL BHITIOJTHEHUS] HAYYHBIX
HCCJICIOBAHUIA;

I1IK-1.11 Baageetr meTomamu
MPUMEHEHHUS COBPEMEHHBIX
CHUCTEM KOMITBIOTEPHOU
MaTE€MaTUKH J1JI1 KOPPEKTHOTO
aHayn3a u 00paboTKu
pe3yIbTaTOB HAyYHBIX
HCCIICIOBaHUIA;

IIK-1.12 Bnaxgeet HaBbIKAaMH
MPUMEHEHUS KBAaHTOBO-
XUMHYECKHX METOJIOB U
CTaHJapTHBIX KBAHTOBO-
XUMUYECKUX KOMITbIOTEPHBIX
MpOTpaMM TIPH PEIICHUN
HCCIEI0BATEILCKIX 3a1aY.

IIK- 2 Crnocoben
I/I3yllaTI) Hay‘—IHO'
TEXHUYECKYIO
uH(pOopMaLHIo,
OTCUECTBECHHLIN U

TIK-2.1 3HaeT OCHOBHEIE
METO/IbI, UCIIOJIB3YIOLIUECS
MpY NMPOBEICHUU HAYYHBIX
HCCIeI0BaHuM
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

3apyOEKHBIN OTIBIT 11O
TEMATHKE
HUCCIeqOBaHUN

SHEPTOHACHIIICHHBIX
MAaTEPHUAJIOB U U3JICIINIA;
TIK-2.2 3HaeT ocHOBHEIC
STaIlbl BHIMOJIHEHUS HAYYHO-
HCCIICI0BATEIIbCKOM padOTHI;
IIK-2.3 3HaeT OCHOBHEIC
BO3MOKHOCTH COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHH U151 IOCTAHOBKH
3aj1a4, cbopa, aHalu3a U
00paboTKu
SKCIIEPUMEHTAIBHON U
JauTepaTypHOU nHMOpMALIUN
110 TEMAaTHKE UCCIICTOBAHUM;
[1IK-2.4 Ymeet ocymiecTBIsATh
ITOMCK HAYYHO-TEXHUYECKON
uH(bOpMAaIIUHU IO TEMATHKE
HCCIIEAOBAHUI B TOKAIBHBIX U
on-line 6a3ax IaHHBIX, pa3IUy-
HBIX IIOMCKOBEIX CHCTEMAaX;
[IK-2.5 Ymeert npennarats u
pemaTh 3a7a4u, CBI3aHHbBIC C
MPOBEACHUEM HAyUHBIX
HUCCIIEIOBAHUN B 001aCTH
SHEPTrOHACHIIIEHHBIX
MaTepuajoB U U3AEIINNA Ha
OCHOBE aHaJIW3a HAy4YyHO-
TE3HUYECKOM nHpopmanuy;
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OcHoBanue

3amaua npodecCHOHaAILHBIN
" OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

[1K-2.6 Bnaageet coBpeMeHHOI
uH(popManmei 0 COCTOSHUN
HCCIIENOBAaHUI B 00J1aCTH
SHEPTOHACHIIICHHBIX
COCIMHEHUN U U3IETIUN B
Poccun u 3a py6exom;

I1K-2.7 Bnageet HaBeIKaMU
U3YYCHUS U 0000IeHUS
uH(}OpMAIUU TT0 TEMATHKE
HCCJICIOBAaHUM.

[TK-3 Cnocoben
MIPEJICTaBIISITh
pe3ynbTaThl
WCCJICJIOBAHMSI B
dbopMax OT4ETOB,
pedepaTos,
nyOIuKaui u
MyOJTUIHBIX
o0cyxeHuH,
dbopmynupoBaTh
MIPAKTUIECKHE
PEKOMEH/IAIUH 110
UCIIOJIb30BaHUIO
PE3yJIbTaTOB HAYYHBIX
HCCIIEIOBAHU I

[IK-3.1 3HaeT oCHOBHBIE
npaBuiia U TpeOOBaHUS IO
0(OpPMIICHHUIO PE3yIbTAaTOB
HAyYHBIX HCCIIEOBaHUI;
I1K-3.2 Ymeet opopMsTh
Pe3YJIbTAaThl HAYYHBIX
HUCCIIEJOBAHUN B BUJE
pedeparoB, OTUETOB,
nyOaMKaui ¢ y4eTom
tpeboBanuii 'OCToB, a Takxe
CHeIHalbHbBIX TPeOOBaHHIA
Poccuiickux u 3apy0eKHbBIX
HayYHO-TEXHUYICCKHX
U3IaHUM;

[IK-3.3 Vmeer
(hopmynupoBaTh BBIBOJIBI,
MIPAKTUIECKUE PEKOMEHIaIlNN
0 pe3yNbTaTaM HayYHBIX
HWCCIEIOBAHNM;
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

T1K-3.4 Bnaneer
MPAKTUIECKIUMH HaBBIKAMU
U3JI0KEHUS Pe3yJIbTaTOB
UCCIICIOBAaHHI B BUJIC
pedeparos, 0TUETOB,
yOJIMKAINi, TPEICTABICHUS
uXx B popme myOIuIHbIX
JIMCKYCCHI U JIOKJIAJIOB.

[1CK-2.1 Cnocoben
MoJIy4aTh OPOXa,
TBEP/IbIC PAKETHBIC
TOTIIMBA, TOJTUMEPHBIE
KOMITO3HIIMOHHBIE
MaTepuabl
Pa3IMYHOTO COCTaBa U
HA3HAYECHUS U
HCCJIeI0BATh UX
napaMmeTpsl TOPEHHUs,
(UBUKO-XUMHUYECKHE,
B3pbIBYATHIE U
MEXaHUYECKUE
CBOMCTBA

IICK-2.1.1 3HaeT ocHOBHEIE
METO/IbI MTOJIYYEHHUs TOPOXOB,
TBEPJIbIX PAKETHBIX TOIUIMB,
MOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepruasoB
pPa3IUYHOTO COCTaBa U
Ha3Ha4YeHUsI U TPEOOBAHUS K
HCXO/IHBIM TIPOJTYKTaM;
IICK-2.1.2 3naer
TEOPETHUYECKUE OCHOBBI U
MeEXaHU3MBbI OCHOBHBIX
XUMUYECKUX PEaKLUi,
MIPUMEHSEMBIX TIPU MOJTYyYEHUN
SHEPTOHACHIIIICHHBIX
MaTepuasosB;

TICK-2.1.3 3naer
COBPEMEHHBIE METO/IBI
HcCcIe0BaHus, pacuera u
MIPOTHO3UPOBAHMUSI TAPAMETPOB
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

ropeHus, (pu3uko-

XUMHNYCCKUX, MCXaHUYCCKUX U

PA3JIMYHBIX CIEIIUATBHBIX
CBOMCTB SHEPrOHACKIIIICHHBIX
MaTepHaJIOB;

IICK-2.1.4 Ymeer
MIPOTHO3UPOBATH
MEPCIEKTUBHBIC ITYTH
MOJIYYCHUS
SHEPTOHACHIIICHHBIX
MaTepHuasoB C 3aJaHHBIMHU
CBOMCTBaMH;

[ICK-2.1.5 YMmeer orieHMBATH
XUMHYECKUE U
SHEPreTUYECKUe CBOMCTBA
HOBBIX HEPTOHACHITIICHHBIX
MaTepHaJoB;

I[ICK-2.1.6 YMmeer
3KCIEPUMEHTAIBHO
ONpeNEsATh OCHOBHBIE
¢busnueckue, GU3NKO-
XUMHUYECKUE XapaKTEPUCTUKU
Y TTapaMeTphl TOPEHUS
SHEPTOHACHIIICHHBIX
MaTepuaioB, MPOBOJAUTH UX
aHaJIn3 XUMAYECKUMH 1
(UBUKO-XMUMUYECKIUMHU
METOJIaMH;
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

TICK-2.1.7 Bnaneet
MPAKTUIECKIMH HaBBIKAMU
TIOJTy4eHUS
SHEPTrOHACHIIICHHBIX
MaTEepUAIOB PA3IMYHOTO
cocTaBa B J1ab0OpaTOPHBIX
YCIIOBUSX;

IICK-2.1.8 Birageer HaBBIKAMU
AKCIIEPUMEHTAILHON PabOThI
110 UCCJICOBAHMIO
(bu3ndIecKux, PU3NKO-
XUMUYECKHUX XapaKTEPUCTUK U
rapaMeTpoB rOPEHUs
HHEPTOHACHIIIEHHBIX
MaTEPHUAJIOB.

IICK-2.2 Criocoben
pa3pabaThIBaTh METO-
JHUKU A IIPOrpaMMBbI
MIPOBEICHUS
HUCCIeN0BaHUuN
MOPOXOB, TBEPJIBIX
paKeTHBIX TOIIJINB,
MOJIMMEPHBIX
KOMITO3UIIMOHHBIX
MaTepHualoB U U3AENUn
U3 HUX, METOAHNKHU
KOHTPOJIA
TCXHOJIOTUYCCKUX

[ICK-2.2.1 3naet ocHOBHBIE
METO/IbI, UCIIOJIb3YIOIIUECS
IIpU IPOBEJICHUN
HCCIIEIOBAHU I
WHJUBUIYaJIbHBIX U CMECEBBIX
JHEPrOHACHIIIEHHBIX
MAaTepHaoB, UX UCIBITAaHUN;
[ICK-2.2.2 3naet Teoputo
BO3HUKHOBEHHUS U PA3BUTHUS
CaMOpacIpOCTPaAHAIOIIUXCA
(hU3UKO-XUMHUIECKUX
MPOLIECCOB TOPEHUS U
JIETOHALINH, TIEPEX0]1a TOPEHUS
B JICTOHAIIHUIO;
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

IIPOLECCOB UX
MOJTYy4YECHUS

[ICK-2.2.3 3naeT coBpeMeH-
HBbIE [IPEICTABICHUS O
METOJaxX CO3JaHHs HOBBIX
SHEPrOHACHIIIEHHBIX MaTepU-
aJIOB ¥ COCTaBOB C 3a/laHHBIMU
napaMeTpamMu ropeHus,
(U3UKO-XUMHUYECKUMH,
MEXaHUYECKUMU U IPYTUMU
CIEIIMaJIbHBIMU CBOMCTBaMU;
[1CK-2.2.4 3HaeT npuHLUIIBI
1o 00pa KOMIIOHEHTOB U
3aBUCUMOCTD BaKHEHIINX
CBOMCTB DHEPrOHACHIIIEHHBIX
MaTepUajIoB OT MPUPOJIBI U
COOTHOILIEHUS KOMIIOHEHTOB,
IJIOTHOCTU U CTPYKTYPBI
3apsifia, OT BHEIIHUX YCJIOBUI;
[1CK-2.2.5 Ymeer TeopeTu-
YECKHU PacCUUTHIBATh U JKCIIE-
PUMEHTAIIBHO ONPENENSTh
TEPMOAMHAMHYECKHE U B3PBIB-
yaTble XapaKTEPUCTUKH dHEP-
TOHACBIILIEHHBIX MaTepUaJIOB;
[ICK-2.2.6 YmeTs npennararb
U peluaTh 3a7auu, CBSI3aHHBIE C
IIPOBEJIEHUEM HCCIIEN0BAaHUN
SHEPrOHACHIIIEHHBIX
MaTEpUAJIOB, X MCIIBITAHUI;
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3amaua
npodecCHOHATBLHOM
JeSITeIIbHOCTH

O0BbeKT uin 001aCTh
3HAHUSA

Konn
"HauMmenosanue [1K

Kox u naumenosanue
nHauKaropa goctmxenus [1K

OcHoBaHue
(mpodeccroHambHBII
CTaH/apT, aHAJIU3 OIIbITA)
O060011eHHBIE TPYIOBBIS

byHKIIUU

[ICK-2.2.7 YmeTh nporHo3u-
pPOBaTh KOMIUJIEKC CBOMCTB
SHEPrOHACHIIIEHHBIX MaTepH-
aJIOB Ha OCHOBE UX (PU3UKO-
XUMHUYECKHUX XapaKTEePUCTHK;
TICK-2.2.8 Binagets MmeToau-
KaMH pacyeTa M SKCIepUMeH-
TaJbHOTO OMpEAeNICHUS JHEP-
TETUYECKUX XaPaKTEPUCTHK,
napaMeTpoB FOPEHUs, PEOoJIo-
THYECKUX, MEXaHUUECKHUX U
CIELMAaJIbHBIX CBOWCTB
SHEPTOHACHIIIICHHBIX
MaTepHaloB U U3JEIIN;

TICK-2.2.9 Binagets HaBBIKAMU

AKCIIEPUMEHTAIBHOM PabOThI
T10 MCCJIEIOBAHUIO YPHEPrOHA-
CBIILIEHHBIX MaTEPHUAJIOB;
TICK-2.2.10 Biagers OCHOB-
HBIMU HKCIIEPUMEHTAJIbHBIMU
METOJaMN HOJ'Iy'-IeHI/Ifl
SHEPTrOHACHIIIEHHBIX
MaTepuaioB, KOMILUIEKCHOTO
HCCIeA0BaHMs UX (PU3UKO-
XUMHUYECKUX CBOMCTB.

36



OcHoBanue

3anaua . OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (npodeccHonamL I
npodeccuoHaIbHON CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K

JEeSTEIIbHOCTH O0600111eHHbIE TPYIOBBIE

byHKIIUU
Tun 3aga4 npogecCHOHAIBbHOM 1eATeJILHOCTH: TEXHOJOIHYeCKU

Opranu3zanus TexHonornueckue IT1K-4 Cnocoben [1K-4.1 3naer ocHOBHBIE [IpodeccronanbHbIil cTaHAAPT
3G HEKTUBHOTO U MIPOIIECCHI MTOIYUEHUSI | OCYIIECTBIISTh O0COOCHHOCTH MPOCKTUPOBaHUs | 26 «XUMHYECKOe, XUMHKO-
0€301acHOTO BEICHUS | YHEPrOHACHIIIEHHBIX | TEXHOJIOTUYECKUI OPEIPUITHIA 110 POU3BOJI- TEXHOJOTHYECKOe
TEXHOJIOTHYECKUX MaTepuaioB U Mpo1IecC B CTBY DHEPrOHACHIIIEHHBIX MIPOU3BOJICTBO», YTBEPKIICH-
MIPOLIECCOB MOTYYCHHSI | U3AETIHil; COOTBETCTBHH C MaTepuasos; HBI TpuKazoM MuHHCTEp-
SHEPTrOHACHIIICHHBIX METO]Ibl U TPUOOPHI pEerilaMeHTOM U [1K-4.2 3naer ocHOBHBIE CTBa Tpyla M COLHAIBHOU
MaTepuasioB U JUIS UCCIIETIOBAHUS U UCIIOJIb30BaTh JTanbl BHEAPEHUS HAYYHBIX 3amuThl Poccuiickoii @enepa-
1763 (17178 OIICHKH TEXHUYECKUE CPEACTBA | pa3pabOTOK B IPOU3BOJICTRBO; 1 ot 07.09.2015 Ne 589w;
BBINOJTHEHHUE 3¢ (HEeKTHBHOCTH U JUIL KOHTPOJISA €ro [1K-4.3 3Haet npuHUUIIBI
WHXXEHEPHBIX MPaKTUYECKOU OCHOBHBIX COCTaBJICHUS TEXHHYECKOTO AHanu3 TpeboBaHUH K
pacyeTos, MIPUTOTHOCTH napamMeTpoB, HOPM 3a/1aHMs Ha IPOEKTUPOBAHUE npohecCuOHaTbHBIM
00ecreunBaroIINX SHEPTOHACHIIICHHBIX | BHIPAOOTKU U OTIBITHOM WJIM TMHJIOTHOM KOMIIETCHIIHSIM,
MIPOBEACHUE MarepuaioB U TEXHOJIOTHYECKUX YCTaHOBKH, COCTaB UCXOJHBIX | IPEIbSABISIEMBIM K
CYLIECTBYIOILIETO 17631 (17178 HOPMAaTHBOB JTAHHBIX JISl TPOSKTUPOBAHUS, | BBITYCKHUKAM HAIpPaBIICHUS
TEXHOJIOTHYECKOTO o0opynoBaHue ams pacxonoBaHusd cbipbsi, | [IK-4.4 3HaeTr npuHLIMIIBI MOATOTOBKU Ha PBIHKE TPyAa,
rpoiiecca uiu MIPOU3BOJICTBA U YHEPTEeTUUECKUX BBIOOpA CXEMBI MPOU3BOJICTBA; | 0000IIEHNE 3apyOEKHOTO

BHECCHHS B HETO
HEOOXOIMMBIX
JIOTIOJTHEHUH U
W3MCHCHUH;
pa3paboTka
MEPOIPHUATHI 110
00ecrneveHnIo
TpeOdyeMoro KayecTa
IPOIYKIIHH,
KOHTPOJIIO HAJT UX

nepepaboTKu
OHCPTrOHACBIIICHHBIX
MaTepHaioB U
W3/1eTUH.

3aTpart, CBOMCTB ChIPbS
Y TOTOBOM IIPOJAYKIUH,
oOecrieueHue
TpeboBaHU 1O
CTaHJapTU3aLINH,
ceptuduxanmu,
YKOHOMHUYECKOU

s pexTBHOCTH U
KaueCTBY MPOJYKLIHUU

T1IK-4.5 3naet MeTOIBI
COCTAaBJICHUS TEIJIOBOI'O U
MaTepuaIbHOTO OanaHca,
pacdeTa MacCoOOOMEHHBIX
anmnapaToB JJisl SKCTPAKIIUU U
MPOIIECCOB CYIIIKH;

TIK-4.6 3Haer
3aKOHO/IATEIbHYIO,
OpraHU3alMOHHYIO, HAYYHYIO
Y TEXHUYECKYIO OCHOBBI

OIIbITA, IPOBEICHUS
KOHCYJbTAl[U} C BEAYIIUMH
paboTonaTensiMu,
00bETUHEHUSAMU
paboTtopareneit oTpaciu, B
KOTOpOi1 BOCTpeOOBaHbI
BBIITYCKHHMKH B paMKax
HaIpaBJIEHUs TOJITOTOBKH.
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OcHoBanue

3agada npodeccuoHaIbLHBIA
. . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody

npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)

3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

BBIIIOJIHEHUEM, T10 oOecrieueHnst €IUHCTBA [TpodeccnonanpHbIM
MPEAYIPEKACHUIO U n3MepeHuil, crangaprusanuu 1 | cranaapt 40.011

YCTPaHEHHIO CIyJYacB
HapYIICHUS
TEXHOJOTMYECKOIO
periamMenTa;
OpraHu3alys u
ydacTue B
HCIBITAHUSAX TOTOBOM
TIPOJTYKIHH;
KOHTPOJIb HaJl
coOmM0oICHUEM
TEXHOIOTHYECKOH
JTUCITUTITUHBL, pa30op
CIly4aeB ee
HapYIICHUS W aHATHA3
BBI3BIBAIOIINX HUX
MIPUYHH,
MMOTOTOBKA U
KOPPEKTHPOBKA
TEXHOIOTHYECKOH
JOKYMEHTAITIH;
y4acTHe B
MIPOBEJICHUH OIBITHBIX
paboT MO BHEPEHUIO
HOBBIX PEIETTYp,
METOIUK, OCBOCHHUIO

MIOATBEPIKICHUS
COOTBETCTBUSI, 0COOEHHOCTH
JEATEILHOCTH OPraHU3allui B
00J1aCTH TEXHUYECKOTO
pEryJIupOBaHUS U yIIPABICHU
KaueCTBOM;

IIK-4.7 3HaeT 0oCHOBHEIE
CXEMBI CepTUPHUKAIIH U
JneknapupoBanus B PO u 3a
pyoexom;

IIK-4.8 Ymeet ucmoab30BaTh
TOJTyYEHHBIC 3HAHUS IS
pElIeHUs] KOHKPETHBIX 33/1a4
TIPU TPOCKTUPOBAHUU
MIPOU3BOJICTBA
SHEPTOHACHIIIICHHBIX
MaTepHaJoB;

[1K-4.9 Ymeer npuMeHSThH
METObI KOHTPOJIS U
YIPABJICHHS KAYECTBOM
MPOAYKLIMH U
MMPOU3BOJICTBEHHOTO TIpoIIecca
NpEeANpUITHS, AHATU3UPOBATH
JIaHHEIEC O KAUeCTBE

IPOJIYKIIHH;

«CrienuanucT 1no Hay4yHo-
UCCIIEIOBATEIBCKUM U
OIIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam,
YTBEPKJCHHBII TPUKa30M
MuHnucrepcTBa Tpy1a u
COLMAJIbHOM 3aIlUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121w,
O0600611eHHas TpynoBas
byHKIUSA

B. IIpoBenenue HaydHo-
UCCIIeI0BATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboOTOK MpH
WCCIIeIOBAaHUH
CaMOCTOSITENIbHBIX TEM.

B /02.6. [TIpoeneHue padbot
1o 00paboTKe U aHATIHU3Y
Hay4YHO-TEXHUYECKOMN
uH(pOpMaIUU U pe3yIbTaTOB
HUCCIIEIOBAaHNN

(ypoBeHb kBasM(uKaIuu — 6).
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

HOBBIX CTaHJIapTOB,
HOBBIX IPUOOPOB;
aHaJIM3 Pacxo/1a ChIPbs
Y MaTepHaoB,
pazpaboTka
MEPONPHUATHH 110 UX
HSKOHOMUH U
HEProcOepeKEHHIO;
y4yacTue B pazpaboTke
MEPOINPHUATHH 110
CHWKEHMIO
aBapUNHOCTH,
TpaBMaTU3Ma 1
npo¢eCcCuoHANTbHON
3a00JIeBa€MOCTH, I10
MeXaHU3aIH 1
aBTOMaTHU3aluU
MIPOIIECCOB.

T1IK-4.10 YmeeT ucnoap30BaTh
TEXHUYECKHE CPeICTBA JJIst
HU3MEPEHHS OCHOBHBIX
napamMeTpoOB TEXHOJIOTHYEC-
KOT'0 IpoIiecca, CBOMCTB
CBIPBS ¥ TIPOAYKIINY;

IIK-4.11 YMmeet o11eHUTH
BEITMYMHY SHEPro3arpar
KOHKPETHOT'O TEXHOJIOTHYEeC-
KOT'0 MpoI1iecca, €ro SJKOHOMHU-
4ecKyt0 3(pPeKTUBHOCTD;
11K-4.12 Bnangeet HaBbIKAaMH
T10 IIOATOTOBKE MCXOIHBIX
JAHHBIX TSI TIPOEKTUPOBAHUA,
COCTaBJICHUIO MaTe€pUaIbHOTO
Y TeTJI0BOro OanaHca, BEIOOPY
TEXHOJIOTHYECKON CXEMBI
MIPOU3BOJICTBA YHEPTOHACHI-
HIEHHBIX MaTEPHAJIOB;
11K-4.13 Bnangeet HaBbIKAMH
HCII0JIb30BaHUS OCHOBHBIX
WHCTPYMEHTOB U TPABHII
TEXHUYECKOTO PETYIUPOBAHUS
Y YIPABJICHHS KAYECTBOM;
T1IK-4.14 Bnaneet HaBBEIKAMH
WCTIOTB30BaHUsI HOPMATHUBHBIX
JIOKYMEHTOB T10 Kau€CTRY,
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

CTaHJapTU3aLUHU U cepTUPU-
Kalluu IPOYKTOB U U3/IEIHI;

T11K-4.15 Bmaneer
KOMIIIEKCHOM METOIMKON
OLICHKH CTEIICHH
COBEPLIECHCTBA YHEPIO-
XHUMHKO-TEXHOJIOTHYSCKOM
CHUCTEMBI C TOYKH 3PEHUS
SHEProTEXHOJIOTUH, FIKOJIOT U
1 YKOHOMMKH.

I1K-5 cniocoben
IIPOBEPSTH
TEXHUYECKOE
COCTOSIHUE
00opyIoBaHus,
OpPraHU30BBIBATH €I0
npodUIaKTUIECKHE
OCMOTpBI U TEKYIIUN
PEMOHT, T'OTOB K
OCBOEHHUIO U
AKCILTyaTallii HOBOTO
00opyIoBaHUS

IIK-5.1 3naer koHCTpyKLUY,
TUNIAXH U KPUTEPUU
pabotocrnocoOHOCTH
TE€XHOJIOTHYECKOIO
000pyI0BaHMs, arperaToB
XUMHUYECKON TEXHOJIOTUH;
IIK-5.2 3naer ocHOBBI TeOpUn
COBMECTHOM pabOThI M METO/IbI
pacdeTa eranei U y3JoB
MalliH U annaparoB
XUMHUYECKON TEXHOJIOTHN;
[1K-5.3 3Haet TunoBkIie mpo-
IeCcChbl XUMHUYECKON TEXHOIO-
MU, COOTBETCTBYIOIINE
anmaparbl 1 METO/bI UX
pacuera;
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

T1K-5.4 3naeT MeTOMUKHU
pacyeTa TEXHOJIOTUYECKOTO
00opyI0BaHus;

[IK-5.5 3naer Hay4yHyIO
TEOPETUIECKYIO 0a3y
TEIJIOTEXHUKHU, OCHOBHBIE
MOCTYJIaThl U (PyHIaMEH-
TaJbHbIC 3aKOHBI MPUKIIATHON
TEPMOANHAMHUKHY;

[IK-5.6 YmeeT paccunuThIBaTh
napameTpbl TEIIO - 1
Macco0OMEHHOT0 000py10-
BaHUs, IOJI0MPaATh
CTaHJapTHOE 000pYyI0BaHUE,
UCIIOJIb3YEMOE B XUMHUECKOU
MIPOMBIIIIICHHOCTH;

IIK-5.7 Ymeer nponus3BoauTh
pacdeTsl 0 OCHOBHBIM
KpUTEpUSIM paboTOCIIOCO0-
HOCTH Y KOHCTPYUPOBAHUS
000pyI0BaHUs U arllapaToB
XUMHYECKON TEXHOJIOTHH C
Y4€TOM MPOU3BOJCTBEHHON
TEXHOJIOTHH M SKCIUTyaTalluu;
[IK-5.8 Ymeer ouieHUTH
BEJIMYMHY dHEPro3arpar
KOHKPETHOT'O MH)KEHEPHOTO
o0opymoBaHus, IPOBOJAUTH
yrayOJIEHHBIN aHAIN3 PEKUMA
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OcHoBanue

3amaua npodecCHOHaAILHBIN
" OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

paboOThI TEIIOTEXHUIECKOTO
00opy/IOBaHUs HA MPEAMET
HanOosee 3 (HEeKTUBHOTO
9HEPronoTpPeOICHHS;

T1K-5.9 Bnaneer
METOJI0JIOTUEN pacueTa
OCHOBHBIX TTapaMETPOB
THUIPOMEXAHUYECKHX,
TETUIOBBIX U MaCCOOOMEHHBIX
MPOIIECCOB, OCHOBAMU
MPAaBHJILHOTO MOJ00pa TEII0
1 MaccOOOMEHHOTO
00opynoBaHus;

TIK-5.10 BnageeT oCHOBHBIMH
METOJIaMH pacyeTa, HaBbIKaMH1
KOHCTPYUPOBAHUS U
MPOEKTUPOBAHHUS aTNapaToB U
000py/I0BaHUsI XUMHUECKON
TEXHOJIOTHH.

ITK-6 Cnocoben
JI0OMBAaThCSA
COOITIOJIEHUS] HOPM
OXPaHbI TPY/Ia, MPaBHUIT
TEXHUKH
0e30macHOCTH,
MIPOU3BOJICTBEHHOM
CaHHWTAPUHU U

TIK-6.1 3HaeT MeTOOUKHU U
AITOPUTMBI OIIEHKH TTOXKapO U
B3PBIBOOIIACHOCTH
MIPOU3BO/ICTBA;

T1K-6.2 3HaeT OCHOBHEIE
OpraHU3alMOHHbBIE U
TEXHHYSCKHE MOMEHTEI
oOecrnieueHrs HOpM OXpaHbl
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

MOXKapHOH
0€e3011acHOCTH Ha
paboueM MecTe

TpyJla, IPOU3BOACTBEHHOMN
CaHUTAPHUH, TEXHOJIOTHYECKOU
0€30MacCHOCTH NPOU3BOJICTBA
SHEProCcoAepKAIINX
MaTE€pUAJIOB U U3JIEITIUI;
TIK-6.3 3HaeT MeTOIUKH
OIICHKH OMACHOCTH MPOAYKTOB
U TPY30B;

[1K-6.4 YmeeT onpeaensiTh
KaTErOpUMHOCTh OMACHOCTH
IIPOU3BOJCTBEHHOIO
npolecca, KJ1acc ONacHOCTH
OCHOBHBIX U TTPOMEKYTOUHBIX
MPOJIYKTOB;

[TIK-6.5 Ymeet onieHnBaTh
SHEPTEeTUYECKHUI YKBUBAJICHT
aBapHH Mo mMaciradbam
pa3pylLIeHHI;

[1K-6.6 Bnageetr metogamu
BBIYUCIICHHS DHEPTETUIECKOTO
SKBUBAJICHTA aBApUU;
METOJaMH OIICHKH
BEPOSITHOCTH MOPAKEHUS;
[1K-6.7 Bnageetr anropurMom
pacyera BO3MOKHBIX
pa3pyLICHHI U 30H MOPAKEHUS
Pa3IUYHBIMU TTOPAKAIOIIUMHA
(hakTopamu Mpu aBapusx U
B3PBIBAX.
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

IICK-2.3 Cnnocoben
MPUMEHSTH 3HAHUS 110
XUMHHU U TEXHOJIOTHU
MOPOXOB, TBEPABIX
PaKETHBIX TOILIUB,
MOJIMMEPHBIX
KOMITO3UIIMOHHBIX
MaTepUaJioB, a TAKKE
OTJCIIbHBIX
KOMITOHCHTOB, JIJIS
YIPaBJICHUS
TEXHOJIOTHYSCKUMHU
MPOIIECCAMH,
MIPOTHO3UPOBAHUS U
pPEryJIupoOBaHUs UX
IKCIUTYaTaIlMOHHBIX
CBOMCTB, ITOCTAHOBKH
3a7a4 110
HCCIICAOBAHUIO U
MPOCKTUPOBAHUIO
TEXHOJIOTHH HOBBIX
COCTaBOB IIOPOXOB,
TBEPJIbIX PAKETHBIX
TOIUIUB, OJMMEPHBIX
KOMITO3UIIMOHHBIX
MAaTEepHAIOB U U3/ICITHI

TICK-2.3.1 3HaeT OCHOBHEIC
CBOMCTBA, TEXHOJIOTHYCCKHUC
IPOLIECCHI OTyYEHUS
MOPOXOB, TBEPJIBIX PAKETHBIX
TOTUTHB, TIOJTUMEPHBIX
KOMITO3UIIMOHHBIX MaTepUajIoB
Pa3IMYHOrO COCTaBa U
Ha3HAUYCHHUS;

TICK-2.3.2 3HaeT OCHOBHEIC
TIPHUHIIAITEI BEIOOpA HOBBIX
SHEPTOHACHIIICHHBIX
MaTepuasIoB M CO3/IaHUS
TEXHOJIOTMYECKHUX MPOLECCOB
WX TIPOU3BOJICTBA;

TICK-2.3.3 3naer
TEOPETUUECKHE OCHOBBI
nporieccoB GopMupoBaHUS
SHEPTOHACHIIIICHHBIX
MaTepuaaoB — MEXaHU3M,
KHHETUKY ¥ TEPMOJIMHAMUKY;
TICK-2.3.4 3naer
anmapaTrypHoe oopmieHue
MPOLIECCOB MOJTYYEHUS
SHEPTOHACHIIICHHBIX
MaTepUaIoB Pa3IMIHbIX
KJ1aCCOB;

IICK-2.3.5 3naer
TEOPETUUECKHE OCHOBBI
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

IPOLIECCOB MOIYYECHUS
HCXOHBIX MPOJTYKTOB IS
IPOU3BOJICTBA
SHEPTOHACHIIICHHBIX
MaTepuasos;

[ICK-2.3.6 YmeeT nosy4dartb
OCHOBHBIE SHEPTrOHACHIIICH-
HBIC MaTEPUAIBl PA3IMIHBIX
COCTaBOB U Ha3HAYEHUS,
[ICK-2.3.7 Ymeer
UCCIIEIOBAaTh OCHOBHBIE
CBOMCTBA U ITPOTHO3UPOBATh
NOTEHIIMaIbHbIE 007acTH
MIPUMEHCHHS HOBBIX
B3pBIBUATHIX MaTepUAIOB
pa3IMYHBIX KJIACCOB;
[ICK-2.3.8 Ymeer
aHATM3UPOBATh UH(OPMAITHIO
00 PHEpProHACKINIEHHBIX
Marepuaiax, OnpeessaTh X
00JacTh MPUMEHEHHUS B
3aBUCHMOCTH OT COCTaBa, a
TaKKe MpeJyiaraTh perenTyphbl
COCTAaBOB JIJIS ONPEETICHHON
o0jacTu MPUMEHEHNUS,
[1CK-2.3.9 Ymeer
MPOTHO3UPOBATH MMYTH
COBEPILIEHCTBOBAHUS
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

9HEPrOHACHIIIEHHBIX
MaTepUaJIOB B HANPABICHUU
3¢ dexTUBHOCTH,
YKOHOMHUYHOCTH U
0€30MacHOCTH 110
KOMITOHEHTHOM 0a3e, COCTaRy,
CTPYKTYpE, TEXHOJIOTHSIM
TIOJTYYCHHSI, CHAPSKCHUS,
PUMEHCHUS;

[1CK-2.3.10 Bnageer
COBpeMEeHHOW nHpopmanuen
10 OpraHu3aIKy 1 00beMy
MIPOU3BO/ICTBA TIOPOXOB,
TBEPABIX PAKETHBIX TOILIHB,
TOJTMMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAIIOB
B Poccun u 3a py0exom;
[ICK-2.3.11 Bnageer
HaBBIKAMH U3yYCHUS U
00001eHus nHpopmMauu B
o0JacTu XMMHUYECKOH
TEXHOJIOTUH MTOPOXOB,
TBEPABIX PAKETHBIX TOILIHB,
MOJTMMEPHBIX
KOMITO3UIIMOHHBIX
MaTEepPHAJIOB.
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OcHoBanue

3anaua . OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (npodeccHonamL I
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K

JIeATETbHOCTH O0600111eHHbIE TPYIOBBIE

byHKIIUU
Tun 3aga4 npogecCHOHAIbHON 1eSITeJIbHOCTH: IKCINEPTHO-AHAJUTHYECKH I

VYuacrtue B 3kcneptuse | Pacuetnsie  Metonsl | ITIK-7 Cnocoben B IIK-7.1 3naer Teopernueckue | [IpodeccnonanbHblil cTangapT
aBapUNHBIX CUTyalluil | IPOTHO3UPOBAHUS COCTaBe IPYIIIbI OCHOBBI COBPEMEHHBIX METO- 26 «XuUMHUYECKOE, XHUMHUKO-
pu padborax ¢ SHCPICTUYCCKUX POBOAUTH DKCHEPTU3Yy | A0B XHMHYCCKOI'O M ¢usuko- TCXHOJIOTMYCCKOC
SHEPrOHACHIIIEHHBIMU | XapaKTEPUCTUK MPOUCHIECTBUH C XMMHUYCCKOTO aHajIn3a BbICO- MPOU3BOJICTBOY», YTBEPKICH-
MarepuaiaMu 1 OHEPTrOHACHIIIEHHBIX y4acTHEM KOSHCPTCTUICCKUX BCUICCTB, HbI MNpukKazoM MuHHUCTED-
H3JICIUSIMH; MaTepuajioB SHEPrOHACHIIIEHHbBIX [1K-7.2 3Haet coBpeMeHHbIE CTBa Tpyla U COLUAIBHOU
Y4acTHE B IKCIIEPTH3E MaTepHaoB U U3ICIHil (pHZHKO-XMMUYECKHE 1 3anuthl Poccuiickoit @enepa-
Ype3BLIYANHBIX CIICHHAIBHBIC MCTO/IBI mu ot 07.09.2015 Ne 589H;

CUTYyallHl, UMEBILINX
MECTO C
HCMOJIb30BAHUEM
JHEPrOHACHIIIEHHBIX
MaTepHaoB.

UCCJIEIOBaHMSI BBICOKOHEPTE-
TUYECKUX BEUIECTB U U3JIEIHUH
Ha UX OCHOBE;

[1K-7.3 3naet metoasl 00pa-
OOTKHM TMOJIy4YE€HHBIX pe3yibTa-
TOB, pabOTHI ¢ OUOIMOTEKAMH
CHEKTPaJbHBIX JAHHBIX U X
WCIIOJIb30BAHUSA JIsl UICHTH-
(uKaMu B3PBIBYATHIX
MaTepHaJoB;

TIK-7.4 3Haetr MeTOIBI OLIEHKHU
3¢ (HEKTUBHOCTH YPHEPTOEMKUX
MaTEepUajIoB MO UX (PU3HUKO-
XUMHUYECKUM CBOMCTBAM U
00JIaCTH UX UCTIOJIB30BAHUS;
[1IK-7.5 3naer XxapakTepUCTUKHU
OCHOBHBIX YCTPOWCTB U U3/e-
JIMA, UCTIONB3YIOIIUX SHEP-
TUIO B3pbIBA;

Amnanu3s TpeboBaHUit K
npo¢eCcCuOHAIBHBIM
KOMITETEHIIHSIM,
NPCABABIACMBIM K
BBITYCKHUKAM HaTPaBJICHUS
IIOJrOTOBKH Ha PBIHKE TPY/a,
00o011eHue 3apy0eXHOTO
OIIbITA, MTPOBCACHU A
KOHCYJIbTAIIMI C BEIyITUMH
paboTonaTensimu,
00BeIMHEHUSMH
paboToaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHbI
BBIITYCKHHUKH B paMKax
HarpaBJICHHUS TTOATOTOBKH.

[IpodeccronanbHbIit

crannapt 40.011
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

IIK-7.6 YMmeeT ncnonab30BaTh
HMeEIoIIeecs CIeluaIbHOE
000pyI0BaHNE U COBPEMEH-
HbIC MPUOOPHI PU3UKO-XUMH-
YeCKOIro aHaJIM3a IS MCCIIEN0-
BaHUsI B3PHIBYATHIX MaTepHa-
JIOB U U3JEIUI Ha X OCHOBE;
[IK-7.7 Ymeer pewats nps-
MbI€ 1 OOpaTHBIC 3a/1a4U B3PbI-
Ba DHEPTOHACKIIIICHHBIX MaTe-
pPHAJIOB B pa3JIMYHBIX Cpeaax;
T1K-7.8 Bnageet HaBeIkaMu
MIPOBEACHUS U OpraHU3aAlUN
paboT ¢ UCMOIb30BaHNUEM
XUMHYECKHUX U (PU3UKO-XUMHU-
YEeCKUX METOJIOB aHajInu3a I
pelieHust Ipou3BOACTBEH-HBIX,
Hay4HO-UCCIIEI0BATENb-CKUX U
KPUMHHAIUCTUYECKUX 3a/1a4;
[IK-7.9 Bnageetr npuHuMmamMu
pa3pabOTKX METOAMK U TIPOT-
pamM ISl pelIeHHs aHaTUTH-
4eCcKHX 3a1ay4 B 00J1acTu
SHEPTrOHACHIIIEHHBIX
MaTepuaioB U U3CIINA;
TIK-7.10 BnangeeT HaBBEIKAMH U
METOAMKAMH pacyeTa Jis
Pa3IUYHBIX YCIOBUM MPAKTH-
YECKOIo MPUMEHEHHUSI SHEPTO-
HACHIIICHHBIX MAaTEPHAJIOB;

«CrienuanucT 1o Hay4yHo-
HCCIIEI0BATENbCKUM U
OIIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam,
YTBEPKJCHHBII IPUKa30M
MuHnucrepcTBa Tpy1a u
COLMAJIbHOM 3aIlUTHI
Poccuiickoit denepanuu ot
04.03.2014 Ne 121H,
O06o001enHas Tpy1oBas
byHKIUSA

B. IIpoBenenue HaydHo-
MCCIIEZIOBATEIBCKUX U
OTBITHO-KOHCTPYKTOPCKHUX
pa3paboTOK MpH
HCCIeI0BaHUHT
CaMOCTOSITENIbHBIX TEM.

B /02.6. IIpoBenenue pabot
1o 00paboTKe U aHAIU3Y
Hay4HO-TEXHUYECKOMN
uH(pOpMaIUU U pe3yIbTaTOB
HUCCIIETOBAaHUN

(ypoBeHb kBaM(UKaIu — 6).
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OcHoBanue

3amaua npodecCHOHaAILHBIN
A . OO0BexT uiau 00J1acTh Kon u Kong 1 naumenoBanue (pody
npodecCHOHATBLHOM CTaHJapT, aHAJIU3 OIbITA)
3HAHUA "HauMmenosanue [1K nHauKaropa goctmxenus [1K
JEATENLHOCTH O060011eHHBIE TPYIOBBIS
byHKIIUU

IIK-7.11 Bnageet HaBbIKAMH
U3y4deHUs: U 0000IICHHS
UHpOpPMaLIUU B 00J1aCTH
pa3pabOTKHU, UCCIIETOBAHUS U
MIPUMEHEHHS SHEPTOHACKIIIICH-
HBIX MaTePUAJIOB;

T1K-7.12 Baageetr MmeTomaMu
(U3UKO-XMMHYECKOTO aHaJIH3a
JUISL YCTaHOBJICHUSI CTPYKTYBI,
aHaM3a ¥ OOHAPYKEHUS
JHEPTOHACKHIIIEHHBIX
MaTEpPHAJIOB.
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5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 JIucuuMniuHbl 00513aTeJIbHOI YacTH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«Pycckuii A3bIK (KAaK HHOCTPAHHBIN)»

1. Ieab TMCHUNJIMHBI — COBEPIICHCTBOBAHUE SI3BIKOBOM KOMIETCHIINU U (hOPMHUpOBAHUE
Y HHOCTPaHHBIX CIEIUATUCTOB HEPUIOIOTUUECKOTO TPOQUIISI MPAKTHUESCKUX HABBIKOB BIIAJICHUS
COBPEMEHHBIM  PYCCKUM  SI3bIKOM c y4eTOM npodeccnoHaIbHON OpUEHTALIUU
(Il cepruduKaMOHHBIA YPOBEHb) M CIIOCOOHOCTH pEalM30BbIBATh CBOM KOMMYHHKATHBHBIC
HAMEpPEHUs B y4eOHO-TIPOECCHOHATBHON, YUeOHO-HAYYHOW M COLMATBHO-KYJIBTYPHOH cdepax
o0I1IeHMUS.

2. B pe3yabTaTe M3y4eHUs JUCUUILINHBI 00yYaIOIIMIACH JOJIZKEeH:

Obnadams CleTyOUMMA KOMITIETCHIIMSAMHA U UHIMKATOPAMH MX JOCTH)KCHHS -

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

3name:

- KOMITO3UITMOHHYIO U JIOTHKO-CMBICIIOBYIO OpTraHU3aIUI0 YUeOHBIX U HAYYHO-TIOITY-
JISIPHBIX TEKCTOB;

- JIEKCHUKO-TPAaMMAaTHUYECKHUE CPEJICTBA BBIPAKEHUSI PA3HOTO POJa CMBICIOBBIX OTHO-
HIEHUH yacTel yueOHOro U HayYHO-MIOMYJISIPHOTO TEKCTa;

- JIEKCUKO-TPaMMaTHYECKHUE CPEJICTBA BRIPAKEHUS OIICHKU XapaKkTepa HHPOpMAaIiH
MEPBUYHOTO Y4EOHOTO ¥ HAYYHO-TIOMYJISIPHOT'O TEKCTa M CIoco0a €€ U3JI0)KEHUS aBTOPOM;

- OCHOBHBI€ ITPUEMBbI KOMITPECCUU CIIOKHBIX CHUHTAKCUUYECKUX CAUHUIL,

Ymemo:

- YUTATh ¥ IOHUMATh PA3HOOOPA3HBIEC TUIIBI TEKCTOB; IPUMEHSTH Pa3HbIC CTPATETUN
Y TaKTUKU YTEHHUsI, UCIIOJIb3Ys Pa3JIMYHbIC BUJIbI YTECHUS: W3ydarollee, 03HAKOMUTEIbHOE, TIPO-
CMOTpOBOE (TIOMCKOBOE, pedepaTuBHOE);

- 3aUKCUPOBATH B COKPAIIEHHOM BHUE MH(POPMAIIHIO, UCTIOJIB3YsI KOMIIPECCHUIO Ha
BCEX YPOBHSX: TEKCT, a03all, IPeJI0KECHHE;

- nepeaaTb COAEpKaHUe UyKOW PeuH ¢ pa3HOM CTENEHbIO TOYHOCTH U IMOJHOTHI, C
AJIEMEHTaMU OIICHKHU, COCJIaThCsl HA UCTOYHUK UH(OpMAIUU;

- MOCTPOUTHh COOCTBEHHOE PEUeBOE MPOU3BEACHUE THIIA COOOIICHUS, TOBECTBOBA-
HUSl, paCCYXKIACHHS WM CMEIIAaHHOTO TUIIA; COCTABUTH IUIaH, TE3UCHI CBOETO COOOIIIECHUSI.

Bnaoemn:

- CPEIICTBaMH CBSI3M MPEIOKEHUN U YacTel TeKcTa (KOMITO3UIIMOHHBIMH, JIOTHYE-
CKHMH, CTPYKTYPHBIMU U JP.);

- 3aKOHAMU | MpaBUJIaMd KOMMYHUKAIIMH, HABBIKAMU ITyOJIMYHON peyH, apryMeHTa-
[[UU, BEICHUS JUCKYCCUN).

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Pa3zoen 1. Buipadicenue cyobekmuo-00beKmHbIX OMHOUEHU.

OO6pa3oBanre TACCUBHBIX KOHCTPYKIIMM COBEPIICHHOTO ¢ HECOBEPIICHHOTO BHJIA.
Tpanchopmaliys MacCUBHBIX KOHCTPYKIIUN COBEPIICHHOTO M HECOBEPILIEHHOTO BU/Ia B AKTUBHBIE
KOHCTPYKILUHU U HA000POT.

Pa3zoen 2. Buipasicenue onpedenumenbHblx OMHOULEHUI.

OO6pa3oBanre aKTHBHBIX MPUYACTHI HACTOSIIETO U Mporieanero BpeMenn. O0pa3oBaHue
MACCUBHBIX MPUYACTHI HACTOSIIEro W MPOMIECAIIET0 BpeMEHU. 3aMeHa MPUYacTHOrO o0opoTa
CHMHOHUMUYHOUN KOHCTPYKIIMEN CO CIIOBOM KOMOPbI.

Pa3zoen 3. Hzyuarowee umenue yueOHbIX MEeKCMOB NO CREYUATIbHOCMU U HOCMPOeHUe Ha
UX OCHO8€ YCMHO20 U NUCbMEHHO20 8blCKA3bIBAHUSL.

Pabora ¢ Texctom «EcrecTBeHHBbIe Hayku. Hayunblii mMeron mo3HaHus». Hamwmcanue
MjaHa TEKCTa: BOMPOCHOTO, HA3BIBHOTO, Te3UCHOTO. Pabora ¢ Tekcrom «lIpenmer xumwumy».
Hanucanue miana tTekcTa: BONPOCHOTO, HA3bIBHOTO, TE3UCHOTO.
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Pazoen 4. Bvipasicenue cyovekmno-oovekmuwix omuowenuil. Kpamxue npunacamenvhoie.
Kpatkue npunaratensusie. OOpa3oBaHue U (DYHKIMOHHpPOBAHUE B pedd. Pycckue Tiaroisl
JIBUKEHHSL.

Pa3zoen 5. Buowi pycckozo enazona. [leenpuuacmue.

OcHoBHbIE 3Ha4eHHsI U CHOCOOBI 00pa3oBaHMs IJ1aroJioB  COBEPIIEHHOTO U
HECOBEPIIEHHOIO BHJAA. YNOTpeOJEHHE IJIarojoB COBEPIIEHHOIO M HECOBEPIIEHHOI'O BHJA.
Heenpudactue. JleenpudacTHbIN 000POT.

Pasoen 6. HUszyuarowee umenue yueOHbIX MEKCMO8 NO CNEYUATLHOCU U HAYYHO-
NONYIAPHBIX MEKCMO8, NOCMPOEHUE HA UX OCHOBE YCMHO20 U NUCLMEHHO20 8blCKA3bI8AHUS.

Paborta ¢ TekcToM «ATOMHO-MOJEKYJsipHas Teopus. J[0Ka3aTelbCTBO CYIIECTBOBAHUS
aToMOB U MoJiekymn». CocraBieHue Te3ucHoro ruiaHa. Hamucanue te3ucoB. Pabota ¢ TekcTom
«3aKoH COXpaHEHUs1 Macchl U 3Heprun». CocTaBIeHUE TE3UCHOIO IUIaHA U TE3UCOB TEKCTA.

Pazoen 7. Cunmaxcuc npocmozo u ciosicHo2o npeoiodtceHus.

CriocoObI BEIpakeHUsI BpEMEHHU B IPOCTOM TpeuioskeHrH. CriocoObl BEIpayKeHHsI BpeMEHU
B CJIO’KHOM IIPEIIOKEHHH.

Pazoen 8. Cunmakcuc npocmoezo u cnoxicno2o npeoioriceHusl.

CrocoObl  BbIpaXEHHS] MPUYMHBI B MPOCTOM U CIOXHOM MpeiokeHuu. CrocoOsl
BBIPAKCHUSI CJIEACTBHUSL.

Pa3zoen 9. Hzyuarowee umenue yueOHbIX meKCmo8 no CneyuaibHOCmu U NOCmMpoeHue Ha
UX OCHOBe YCMHO20 U NUCLMEHHO20 BblCKA3bIGAHUA.

Pabota ¢ tekctom «llepuonuueckuii 3akoH. Mictopust oTkpbITUs». Hanucanue pestome.
Pabora ¢ TexctoM «OCHOBHBIE MOHATUS XUMUNY. Hanucanue pestome.

Pa3zoen 10. Cunmaxcuc npocmozo u ciodcHo20 npeoyiodiCeHus..

CriocoObl BBIpa)XEHHUS YCJIOBUS B IPOCTOM U CJIOKHOM TpeiokeHun. CrocoObl
BBIPQXEHHS LIEIH B IPOCTOM M CIOXKHOM MpeioxkeHnd. CrocoObl BRIPAXKEHUS YCTYIHUTEIbHBIX
OTHOIIEHWI B TMPOCTOM M CIIOKHOM MPEUIOKEHUH. AJTOPUTM TpaHCHOpPMAIMH IPOCTOTO
MPEJIOKEHUS B CII0)KHOE U HA000POT.

Paszoen 11. Hzyuarowee umenue yuebHbIX MeKcmMo8 no CReyuaIbHOCMuy U NOCMpoeHue Ha
UX OCHOBe YCMHO20 U NUCLMEHHO20 8blCKA3bI8AHUSL.

Pabora ¢ Texctom «VcTopusi pa3BUTHUS XMMUYECKUX 3HaHUI». PedepupoBanue Tekcra.
Pabora ¢ Texkcrom «MacmTabel XxuMudecko uHAycTpum». PedepupoBanue. Cpenctsa
0 opMIIEHHS BHICKA3bIBAHUS B JUCKYCCHU.

4. O0bem y4eOHOH JUCHUIIMHBI

Cemectp Cemectp
Bcero 5 3 4
Bu1 yueGHOi paGoTeI 1 cemectp ceMecTp ceMecTp ceMecTp
3E Axan, 3E Axan, 3E Axan. 3E Axan,. 3F Axapn,.
q. Y. q. Y. Y.
Obmas TpyRoemkocts | 16 | 3600 20| 720 | 20| 720 |20]| 720 |40 1440
JUCITUITIINHBI
KonTakTHas padora
— ay/MTOpPHbIE 36 | 1290 (09| 320 [09| 320 [09]| 320 |09]| 320
JAaHATHUA:
Hpakrieckue 36 | 1290 [09| 320 |09| 320 [09| 320 |09 320
3andartus (113)
Camocrosrenbhast | 5, | 1950 (11| 400 |11| 400 |11| 400 |21 760
padora
KonTtakTHas
CaMOCTOSITEIbHAS 5,4 0,6 11 0,2 11 0,2 1,1 0,2 2,1
pabora

o1




CaMocTosTenbHOE

U3YYCHHE Pa3AeiioB 195,4 39,8 39,8 39,8 76,0
IUCLUILINHEL

Buasbl koHTpOJIA:

IK3aMeH 1,0 36,0 - - - 1,0 36,0
KonTakTHas pabora —

MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTeCTalus 1,0 1,0
IToaroTroBka k 35.6 ) ) ) 35.6
9K3aMEHY

Bun urorosoro 3auer 3auer 3auer JK3aMeH

KOHTPOJISA:
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Cemectp Cemectp
. Bcero
Bun yuebnoi 1 cemectp | 2cemectp | 3 cemectp | 4 cemectp
a00THI
p 3E Acrp. 3E Actp 3E Actp 3E Actp 3E Actp
. .. .. .. . 4.
Oo6ast
TPYZAOEMKOCTh 10 270 2 | 540 ] 2 o4 2 o4 4 108
JUCIUILINHEI
KonrakTtHas
padora — 36 [ 0675 | 08 | 24 |08 | 24 [ O8] 24 |08 24
ayIMTOpPHbIE ' ' 9 9 9 9
3aHATHA:
[TpakTHdeckue 0,8 0,8 0,8 0,8
saasaTus (I13) Sl 5 9 & 9 & 9 % 9 %
CamMmocrosiTeJIbHAS 5.4 | 147.0 11 30,0 1,1 30,0 1,1 30,0 2,1 57.0
pa6orta 1 1 1 1
KonraktHasg
CaMOCTOATEIbHAS 0,45 0,15 0,15 0,15
pabora 1,1 1,1 1,1 2,1
5,4
CaMoCTOSTENBLHOE 1465 1 1 1 1
U3YyYEHUE Pa3aesioB 5 ' 29,85 29,85 29,85 57,0
IACIATIINHEL
Buabl koHTpOJIS:
Buo konmponsa u3 N N N
yi
IK3aMeH 10| 27,0 - - - - - - 1,0 | 27,0
KonraktHass pabota
—  NOPOMEXYyTOYHas 0,3 - - - 0,3
arTecTanus 1,0 - - - 1,0
IToaroTroBka k 26.7 i i i 26.7
AK3aMEHY ' ’
Bup wrorosoro 3auer 3auver 3auer IK3aMeH
KOHTPOJISA:

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«HUcTopus (ucropusi Poccun, Bceoduasi ucropus)»

1 Heab aucuunjauHbl — GOPMHUPOBAHUE Y CTYJEHTOB IE€JIOCTHOTO MPEACTABICHUS 00
HCTOPUUYECKOM MpouuioM Poccun, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM MPOIIECCE.

2 B pe3yjbTare H3yYeHUs TUCHHUILUIMHBI 00yYAIOIIUIACH 10JIKEH

Obaaoams CleqyOMUMA KOMIETCHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHHUS:

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

3namy:

— OCHOBHBIC HaIIPaBJIEHUs, TPOOJIEMBI U METOBI HCTOPHYECKON HAYKH,

— OCHOBHBIE JTambl M KIIOYEBBIE COOBITHS HMcTOpuM Poccun u mupa; 0coOEHHOCTH
Pa3BUTHSI POCCHIMCKOTO TOCYAApCTBa, BBIIAIOIIMXCS JCSITENICH OTEYECTBEHHON W BCEOOIIeH
HCTOPHUH.

Ymemn:

— COOTHOCHUTH OOIME HCTOPUYECKHE TMPOIECCHl W OTACNbHbIE (DAKTBI; BBISBISATH
CYIIECTBEHHBIE YEPThl HCTOPUUYECKHUX TMPOIECCOB, SBIEHUW W COOBITHH; aHaJIM3UPOBATH
COLIMANIbHO-3HAYUMBIE MTPOOIIEMBI;
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— (opmynHpoBaTh M apPryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO ITO3HMIIHIO IIO
pa3IMYHBIM poOIeMaM UCTOPHUH.

Bnaoemn:

— TPEICTaBICHUSIMEA 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'yMaHUTAPHOTO 3HAHUS;

— MPEJCTABIICHUSAMU 00 OCHOBHBIX 3TAIlax B UCTOPHH YCJIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropHaabHO-MIOHATHIHBIM aliapaToOM W3Y9aeMOU TUCIUTIINHBL

— HaBBIKAMHM aHAJIM3a UCTOPHYCCKUX HCTOYHHKOB.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paznen 1. Hcropussi B cucreMe CONHAJLHO-TYMAHHTAPHBIX HayK. OCHOBBI
METOH0JIOTHH HCTOpUYecKOoil Hayku. OcCO0EHHOCTH CTAHOBJIEHHUS TOCYAAPCTBEHHOCTH B
Poccun mo cpaBHeHHUIO ¢ eBPONEHCKUMHU PAHHECPeIHEBeKOBBIMH IOCy/1apCTBaMu.

1. 1. Mecro ucropun B cucTteMe Hayk. /[peBHeiillee mpouwuioe 4YejoBeuyecTBa W
nepsbie nuBUJIM3anuu. Ilpeamer ucropuueckoil Hayku. Posib Teopun B o3HaHUM MPOLLIOLO.
CymHocTb, (HOpMBl, (QYHKLIMU HCTOPUUYECKOro 3HaHMA. [IOHATHE MCTOPUYECKOTO MCTOYHMKA,
KJIaccu(uKanusi HCTOPUYECKMX MCTOYHHKOB. Mcropuss Poccum — HeoThemiiemas dYacTh
BCEMHMPHON UCTOPUU; 001Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

AnTponorene3. Heonutnueckast peBomonus. CouuanbHblii  cTpod. Pasznoxenue
nepBoObITHOM 001uHBL. [uBmin3anuu JpeBuero Bocroka. ['ocynapcTBa antuunoctu. Hapoast u
JIpeBHEHIINE rocyaapcTBa Ha Tepputopun Poccun. DtHorenes3 cnapsH. Benukoe Ilepecenenue
HapoioB B |II-IV BB.

Tpaguumonnsie  (GOpMBI  COLMAIBHOW  OpPraHU3AlMM  €BPOIEHCKUX  HApoJOB B
JOTOCYAAPCTBEHHBI NepHoj. BO3HHKHOBEHHE PpaHHECPEIHEBEKOBOM I'OCYIapCTBEHHOCTH B
Espomne.

OTHOKYJIBTYpHBIE M COLMAIBHO-TIOJIMTUYECKUE IIPOLIECCHl CTAHOBIEHUS POCCHHCKON
rocygapcrBeHHOCTH. Hagaio poccuiickoil rocynapcrBeHHOCTH. J[lpeBHsAss Pycw. Ilpunstue
XPHUCTUAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBbS BO BCEMHPHO-HCTOPHUYECKOM IIPOIIECCE.
Pycckue 3emnu B XII-XIII BB. MoHrono-rarapckoe HamectBue Ha Pych. DkcriaHcus B 3anagHble
Y CEBepO-3alaJHble PyCCKUE 3eMIIA. Belnkoe KHKECTBO JINTOBCKOE U Pycckoe rocynapcrso.

CknasipiBaHME OCHOB HAIlMOHANBHBIX TocyaapcTB B 3amajgHoit EBpome. OOpa3oBanue
Poccniickoro rocynapcrsa, €ro HCTOPUYECKOE 3HAYCHHUE.

1.3. Hooe Bpems. Y wucrokoB Hooro Bpemenu. OcoOEHHOCTH COCIOBHO-
npenacraBuTesnbHON MoHapxuu B EBpome u Poccun. Hauano XVII Beka — smoxa BceoOiero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTyallUd B
pasHbIX cTpaHax. «CMyTHOe Bpemsi» B Poccun.

I'enesuc kanutanuszma. Ero ¢gopmbl U cocyliecTBOBaHHE C 3JIeMEHTaMH (heojanu3ma.
OcoOenHocTH pa3nuuHblXx pernoHoB Espomnbl. dopmupoBanue MupoBoro peiHka. [loabem
MaHy(aKTypHOTro npou3BoJcTBa. DopMUpOBaHNE BHYTPEHHUX PHIHKOB.

I'enesuc camopepxasust B Poccun. «Bropoe uzganue» kpenoctHuuectsa — CobopHoe
ynoxenue 1649 r. u ropuanyeckoe oopmiieHne KpenocTHoro npasa. Cekynspuszanus pyccKoi
KYJIbTYpBI.

Pa3nen 2. Ot HoBoro k HoBeiimemy Bpemenu. Poccuiickas umnepusi B XVIII —
Hauyajie XX B.

2.1. XVIII Bek — BeKk MOAepHHM3AIMM W NpOcBelleHus. VeiiHble W CONMAIBHO-
nosutudeckre ucToku IIpocsemenns. OCHOBHBIE UEPTHI IPOCBETUTEIBCKOM UAEO0IOTMH: YETIOBEK
U TOCYJIapCTBO, «ECTECTBEHHOE MPaBo», 3THKA. M est mporpecca Kak rocrnoCTBYIOIIEe TEUEHUE B
00I11eCTBEHHON MBICIIH.

Pedopmbr Ilerpa I xak mepBas MOMNbITKAa MOJEPHU3ALMU CTPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoil umrnepun. OCHOBHBIE HaNpaBJiICHUS «EBPOINEH3ALMU» CTPAHBIL.
DBOJIONHS COITUATBHOM CTPYKTYpHI obOmiecTBa. JlanpHelmee pacmmpenue rpanHul] Poccuiickoi
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uMmriepun. Poccust B amoxy mpocsemnieHHoro abcomotusma. Poccust m EBpoma B XVIII Beke.
M3meHenus B MEKyHApOJHOM I0JI0KEHUH Poccuiickoi umnepuu.

2.2. XIX croserne. IIpombimienHsrii nepesopor B EBpome m Poccuu: obmee u
ocobenHoe. Baxueilimme ycnosus nepexona Poccun k MHAyCTpHaIbHOMY OOILIECTBY — PEILICHHE
KPECTBhSIHCKOT'O BOIIPOCA U OTPaHUYECHHE caMozepkaBus. [UINTENbHOCTD, HENOCIEA0BATENbHOCTD,
UKIMYHOCTH Tpolecca OypKyasHoro pedopmupoBanus. EBpomneiickas peBomonus 1848-1849
rr. toru, 3Ha4eHne, ICTOPUYECKUE TIOCIEACTBHS.

Pons cyObexTHBHOTO (hakropa B mpeomoneHun orctaBanus. Pedopmbr XIX Beka, ux
sHauenue. OOmecTseHnble ABKeHNs B XIX Beke.

2.3. Poccusi m Mup Ha py0e:ke BeKOB: KpU3HChI pa3BuTus. O0IIMEe UTOTH POCCHICKOM
MOJIEpHHU3alMU K Hayany XX Beka.

CootHomienne noiauruueckux cui B Poccun B Hauane XX Beka. Hapacranue xpusuca
camozepxxaBus. Ilepas poccuiickas peBomtonus. OOpa3oBaHHE IOJUTHYECKUX MApTHH.
I'ocynapcrtBennas nyma Hadana XX BEKa Kak IIEPBBIM OIBIT POCCUMCKOIO INapiamMeHTapu3Ma.
CronpmmuHcKas arpapHas pedopma. Ileppas mupoBas BoitHa W ywyactue B Hedd Poccum.
®eBpanbckas peBosonus 1917r. u KopeHHbIE U3MEHEHUS B TOJIUTUYECKOM KU3HU CTPAHBI.

Paspnen 3. BcemupHo-ucropnueckuii npouecc 1 XX Bek. OT cOBEeTCKOro rocyiapcraa
K coBpeMeHHOll Poccun. OCHOBHBIE TeH/JIEHUMH MHPOBOIO Pa3BUTHS HA COBPEMEHHOM
JTamne.

3.1. Hayajo HoBeiimero BpemeHu. OopMHpOBaHNWE U CYIIHOCTH COBETCKOTO CTPOSL.
MapkcusM Kak HIE0J0rHyeckas OCHOBA PEBOJIIOLMOHHBIX NpeoOpa3oBaHU U poccUiicKue
peanuu. IlonroroBka m mobemga OKTAOpbCKOro BoopyxkeHHOro BoccTaHus B llerporpane. II
Bceepoccuiicknii cpe3n CoBETOB M €ro pelleHHs. DKOHOMUYECKas U COLMAIbHAs IOJUTHKA
0OJIBIIEBUKOB.

Wroru nepsoii MUpoBOil BOlHBL. Bepcaiibeckasi cucTeMa MEXIyHapOIHBIX OTHOLICHHUH.

I'paxnanckass BoliHa W uHOcTpaHHass uHTepBeHuua. Cynpba u 3Hagenne HOIla.
YTBepkaeHne oAHOnapTUiHON monutudeckor cucrembl. O6pasoBanne CCCP. Ionutuueckas
6opsOa B maptuu u rocynapcrse. CCCP B roas! nepssix nsatuiieTok (koHer 20-x rr. — 30-e rT.).

MupoBoii 3koHOMUYecKHil Kpu3uc 1929-1933 rr. m BapuaHTBl BBIXOJA U3 HETO.
Toranutapusm B EBpome. @opmupoBanue pexuma JWyHOW Biactu CTanuHa W KOMaHIHO-
aMMHHUCTPAaTUBHON cucTeMsl ynpasiieHus rocyaapctsoM. Koncrutynuus CCCP 1936 r. Buemnss
nonmutuka CCCP B 20-30-¢ rr. lesitensHocTh KoMuHTEpHA.

3.2. Bropas mupoBas BoiiHa. Beaukasa OrtedecTBeHHasi BoiiHa: «be3 cpoka
AaBHocTH». MockBa 1 MockoBckast 061acth B roasl Benukoit OteuecTBeHHOM BOMHBL. OCHOBHBIE
stansl Benukoit OredecTBeHHOM BOWHBI. KOpeHHOM nepenoM B X0/1€ BOMHBI.

CoBerckuil ThIT B roAsl BoiHBL. boppba B ThuUTy Bpara. IlapTuzaHckoe IBHKEHUE.
YenoBeueckne U MaTepUaIbHbIE TIOTEPHU B XOJ BOMHBI.

Pemarommnii Bkitan Coserckoro Coro3a B parpom (ammszma. Hropabeprekuii mpoiiece Haf
HAIIMCTCKUMH BOEHHBIMH ITPECTYIHUKAaMU. XabapoBCKUIA Ipo1iecc.

3.3. CCCP u mup ¢ nocjieBoeHHOro nepuoaa a0 1991 r. MismMeHeHrne COOTHOMIECHUS CHUT
B MHpE I10CJI€ BTOPOM MHUpPOBOM BOMHBL. Haudano «xoimomHou BOWHBDY. «JlokTpuHa TpyMdoHa» U
«Ilman Mapmanmnay. @opMupoBanue OHUMOISIPHOTO MHpa. B3auMOOTHOIIEHHS CO CTpaHaAMU
«HapoaHoil nemokpatum». Co3ganue CoBera 3KOHOMHYECKOW B3aumoriomomu. KoHpiukr c
OrocnaBueii. Opranuzauus CeBepoarnantuueckoro jorosopa (HATO). Co3nanue
Opranuzanun Bapmasckoro norosopa. Boitna B Kopee. TpynHOCTH NOCIEBOEHHOTO pa3BUTHUS
CCCP. VYxecTOUeHHE MNOJUTUYECKOTO pEeXUMa M HUACOJOTHYECKOro KOHTposs. [lombrTkm
0OHOBIIEHHS «TOCYAapCTBEHHOTO cornanuiMay. XX cbe3a KIICC u ocyxaeHue KyiabTa TMUHOCTH
Cranuna. «OTTenensy B TyXOBHOU cdepe.

OkoHoMuueckue pedopmbl cepeauHbl 60-X ToJ0B, MPUYMHBI WX HE3aBEPUICHHOCTH.
«l"ocynapctBo OmarogenctBusi». IV u V Pecny6nuka Bo ®pannuu. O6pazoBanue u Pa3Butue
OPI'. «OxoHOMMUeckoe uyno» fAnonuun. Pacnan xonoHuanpHOW cucteMbl. HeokoHcepBaTusm
BenukoOputanuu. Perironomuka B CIIIA.
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Hapacranue kpu3ucHBIX sIBJICHUH B cOBEeTCKOM obmiectBe B 70-¢ — cepenune 80-x romos.
Hosas Konctutynusa CCCP. Konuenuus «pa3sutoro counanuzMay. Baemmnss nonutuka CCCP
B KoHIle 60-x Havasie 80-X IT.: OT pa3psIKi K 000CTPEHHIO MEXAYHAPOIHONW 0OCTaHOBKH.

«Ilepectpoiikay»: CylHOCTb, 11€J1, 33]1a4H, OCHOBHBIE 3Talbl, pe3yibTarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbIEe TeHJEHIMH MHMPOBOI0 Pa3BUTHA Ha COBPEMEHHOM JTalle.
CraHoB/leHHMe HOBOW poccuiickoii rocyaapcrBeHHocTH (¢ 1991- mo Hacrosmee Bpems).
JInGepanbHas KOHIETIINS POCCHICKHUX pedopM: epexo K PeIHKY, ((OPMUPOBAHHE IPakKIAHCKOTO
oOuiecTBa u rpaBoBoro rocyaapcrsa. «lllokoBas Tepanus» skoHOMHYECKUX pedopM B Hauase 90-
x ronoB. Koncrutynus Poccuiickoit ®enepauun 1993r. MexHanmoHaabHbIE OTHOILEHUS.
[TonuTuyeckue napTuu U ooOILIECTBEHHBIE IBMKEHHUS Poccun Ha coBpeMeHHOM 3Tamne. Poccus Ha
nyTd MojaepHu3auuu. Poccus B cucreMe MUPOBOM 3KOHOMHMKHA M MEXAYHApPOIHBIX CBS3EH.
Mupogoii sxoroMmuueckuii kpuzuc 2008—2011 rr. HoBble reonoauTHYECKOe peaiui B MUPE U UX
BIMSHME Ha BHEIIHIOW NOMUTUKY Poccuiickoit ®epepanmu. [nobanbHble MPOOIEMBI
COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHMILINHBI.

O0BeM TUCHUILTAHBI
Bup yuedHoii padoThl Axan. | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1,3 48 36
Jlexun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
CamocrosiTejibHasi padoTa 1,7 60 45
KoHTakTHas camocTosiTellbHas paboTa 17 - -
CaMocTosITENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI ’ 60 45
Bua koHTpoOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEeXYyTOYHAs aTTECTAIHSI 1 0,4 0,3
[ToaroToBka K 3K3aMeHY. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Puiocopus»

1. Heap mucuuniauabl «®dunocopus» — cHopMUpOBaTH y CTYIAEHTOB KOMIUIEKCHOE
Ope/CTaBiIeHue O pojlu U MecTe (uiIocohuu B CUCTEME TI'yMaHHUTApHBIX, COLMANBHBIX M
€CTECTBEHHbIX HayK, TO3HAKOMHUTH UX C OCHOBaMU (pus1oco(hcKoro 3HaHUS, HEOOXOJUMBIMU IS
pELICHUS TEOPETUYECKUX U IIPAKTUYECKUX 3a]1a4.

2. B pe3yabTarte u3y4yeHus TUCHHUIJIMHBI 00yYAIOMMIICH T0JIKEH:

OO6nanaTh CleAyOIMMU KOMIETEHIUSIMH U HHAXKAaTOpaMu ux Joctmxkenus: YK-5.4, VK-
5.8, YK-5.9, YK-5.14.

3namb: OCHOBHOE COJEp)KaHHE TJABHBIX (PUIOCOPCKUX INKOI U HalpaBlICHHH,
MpeJCTaBUTENIed 3THUX MIKOJ, CBSI3b U pazinuve ux (UiIocoPCKUX HUACH, CBSI3b HCTOPHUKO-
¢m1ocopCcKuX KOHLEMIMI C COBPEMEHHBIMU NMpoOJieMaMH MHIMBUAYAJIbHOM M OOIIECTBEHHOM
KU3HH,

Ymems: TIOHMMATh Y AHAIU3UPOBATH  MHUPOBO33PEHUECKHE, COLUAIBHBIE WU
MHAMBHUAYalIbHbIE TPOOIEMbI COBPEMEHHOM JKU3HU; TPaMOTHO BECTH JUCKYCCHIO, aHAIM3UPOBATh
0COOEHHOCTH MEXKYJIbTYPHOTO B3aUMOJCHCTBUS, OOYCIOBICHHBIE pPA3IUYUEM OSTHUYECKUX,
PEJIMTHO3HBIX M IIEHHOCTHBIX CHCTEM, ONMUpPasCh Ha HapaOOTaHHBIM B ucTtopuu (uiocodun
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MaTepuall; IPUMEHATh IMOMydeHHbIe (PHUIOCO(CKHE 3HAHUS K PEUICHUI0 MPO(eCCHOHATBHBIX
3aja4;

Bnadems. npencraBneHusiMu o puiocopun Kak HayKe U CHCTeMe [IEHHOCTEH, ee MecTe B
CHUCTEME TYMaHHTApHOTO 3HAHUS; OCHOBaMH (PMIOCO(CKOTO MBILIUICHHUS; KaTeropualbHbIM
anmapaToM U3y4aeMoW TUCHUIUIUHEL, PUIOCOYCKUMH METOAAMH aHAJIH3a Pa3In4YHbIX IpodIeMm,
HaBBIKAMU (PHIOCOPCKONW KyIbTYPHI JUIS BBIPAOOTKM CHUCTEMHOTO, IIEJIOCTHOTO B3IJIAAa Ha
JEWCTBUTEIBHOCTh U MECTO XUMHUHU M XUMHUECKON TEXHOJIOTHHU B LIEJIOCTHON KapTHHE MUPA.

3. KpaTtkoe cogep:xanue TUCHUILIHHBI

Beenenue. ®unocodus, ee mpoucxoxaeHNE U POJb B 00IIECTBE.

Pazjnen 1. OcHoBHBIE (UI0COPCKHE HIKOJIBI.

Antnunas ¢unocodus (mocokpatuku, coductel, Cokpar, Jlemokput, Ilmaros,
ApHUCTOTENb, SJUIMHUCTUYCCKH-pUMCKas Quocodus). OcHOBHBIC MPOOIEMBI CPEIHEBEKOBOM
bunocopun u smoxu Bozpoxnenus. dwminocopus Hooro Bpemennm (XVII — XVIII BB.)
Wneonorust IIpoceemenus. Hemerkas kiaccuueckas ¢unocopus. Pycckas umocodpus XIX —
XX BB. OCHOBBI MapKcUCTCKOH (punocoduu. OCHOBHbBIE HAMIPABIICHUS COBPEMEHHOMN (riiocouu.

Paznen 2. dunocodckue KOHUENUMU ObITHS U MO3HAHUS.

[Ipo6nema ObiTus B uctopun ¢unocoduu. I[loHATHS MaTepHATBHOTO U UAEATBHOTO.
OcHoBHbIEe (unoco(cKre HampaBICHUS: MaTepHaIu3M U uaeanusM. [lpuHiun riaodaabHOTO
SBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4YHOI KapTHHE MUpA.

Konnenmuy npocTpancTBa U BpeMEHH B UCTOPUU GHIIOCOMUHN U HAYKH.

[Ipoucxoxaenue cozHanusi. Ponb Tpyaa B IpOUCX0XKIEHUU co3HaHM. MieanucTuyeckue
U MaTepualicTU4YecKue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. CozHarenbHOE W
OeccosHarenbHoe. Co3HaHue U sA3bIK. CO3HAHUE U CAMOCO3HAHHE.

Konnenmun rHoceonormu B HUCTOpUH  (QuIocOPHUH: CEHCYyallu3M, palMOHAIU3M,
CKETITUIIU3M, arHOCTHUIIM3M, KOHIICTIIIHS BPOKICHHBIX UACH, apruopu3M. J{nanekTuka mo3HaHUs:
YYBCTBEHHOE U paluoHagbHOE. OCHOBHbBIE TEOPUU UCTUHBI.

Pasnea 3. IIpo6sembl yenoBeka B pusiocodun.

UYenosek kak nmpeaMer ¢unocopckoro aHanusza B ucropuu punaocodpuu. Ilpoucxoxnenue
4eJoBeKa: TPHUPOJAHBIE M COLMAIbHBIE YCIOBHS aHTPOIIOCOIMOreHe3a. buonorndeckoe u
COLIMAIbHOE B YeJoBeKe. IHIMBUA, MHINBUAYAIbHOCTD, IMYHOCTB.

CMbICH XKHU3HM U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBrkeHue
HEHAcWIus, €ero pojb B coBpeMeHHOM »xu3HM. Llenmm u nenHoctu. CBoboma BOIM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHbIE, PETUTHO3HBIE, SCTETUYECKHE [IEHHOCTH.

Pa3nen 4. dustocopus ncropum u odmecTaa

YesnoBek B cucTeMe COLMATbHBIX CBsI3el. JIMUHOCTB U Macchl, CBOOO/a U HEOOXOIUMOCTb.
Qunocodpust ucropuu: (opManoHHAs W UBWIM3ALMMOHHAS KOHIICTIIIUM HCTOPUYECKOTO
pasBuTHs. IIporpeccucTckue M LMKIMYECKHME MOJAETH pa3BUTHSA. [100anbHble MpoOsIeMbl
coBpeMeHHOCTH. KoHIenus ycToiuyMBOro pa3BUTHs U CLIEHApUU OYyIyIIETO.

OOmiectBo U ero crpykrypa. CouunanbHas, MOJUTHYECKAs U AyXOBHas cepbl 00IIecTBa.
Konuenmuu rocyaapctsa B uctopuu guiiocodekoit mpicau. ['paxkaanckoe o01IECTBO U IPABOBOE
roCy/1apCTBO.

Pazjnen 5. ®unocodekue npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHUe. CTPYKTypa Hay4yHOTO 3HaHMS, €r0 METOJbl U (OPMBI.
Hayunble peBOIOIMM M CMEHA TUIIOB pallMOHaIbHOCTH. Hayka B coBpeMEHHOM Mupe. JTHKa
HAYK{ ¥ OTBETCTBEHHOCTh YUEHOTO.

[IpobGnema cooTHoOmEeHUST HAayKd M TexHUKU. ColuanbHble TMOCIEACTBUS HAy4yHO-
TEXHUYECKOT0 Iporpecca. ITHYECKUE U HIKOJIOTHUECKUE UMIIEPATUBBI PA3BUTHS HAYKH U TEXHUKH.

MecTo XMMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas po0IeMa XUMHH KaK HAyKH H
npou3BojacTBa. llenn u  3amaum  xuMuyeckoil  TexHosoruu. Cneuudpuka  XUMHKO-
TEXHOJIOTMYECKOI0 3HaHUA: (PyHIaMEeHTaIbHOE U MPUKIIATHOE, SIMIIUPHIECKOE U TEOPETUYECKOE.
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4. O06beM yueOHOM JUCUUIIJIMHBI

Bupl yueOHOI paboThI 3E Axkan. 4. Actp. 4.
O01as TPyA10eMKOCTb IV CHUTNTHHBI 3 108 81
KontakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS 1,33 48 36
Jlexuuu: 0,89 32 24
[TpakTHuecKkue 3aHATHS: 0,44 16 12
CamocTrosiTeibHas padoTa: 1,67 60 45
CaMOCTOSTEeIbHOE U3YUEHUE PA3/IeSIOB TUCIIUTIITHNHBI 59,6 447
1,67

KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
Buja xkoHTpoOJIS: 3a4er c oneHkom

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpaBoBeneHue»

1. I_[e.m, AUCHUIIJIMHBI — OBJIAACHUEC OCHOBAMM IIPAaBOBBIX 3HaHPII>i; Q)OpMHpOBaHI/Ie OCHOB

IIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO MOBEICHMS I'PaXKTAHNHA CTPAHBI.

2. B pe3yabTaTe U3y4eHUs AUCUMILIMHBI 00y4AKOUIUICH TOJIKEH:

OO6nanarh caeayOUMMI KOMIIETEHUUSMU U UHIUKATOPAMU UX TOCTHKEHUS:

YK-11.1; YK-11.2; YK-11.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.6; OIIK-4.9;

OIIK-4.10; OIIK-4.13; OIIK-4.14

3namo:

e OCHOBBI POCCHUICKOM MPABOBOM CUCTEMBI U POCCUICKOr0 3aKOHOAATEIBCTBA, OCHOBBI
Oopranu3an ¥ (QYHKIHOHUPOBAHUS CyAE€OHBIX U HMHBIX [PABONPUMEHHUTENBHBIX U
IIPaBOOXPAHUTENBHBIX OPraHOB;

e IPaBOBbIE M HPABCTBEHHO-3TUYECKUE HOpPMBI B cdepe mpodeccunoHanbHOMI
JIeSATEIbHOCTH;

e IPAaBOBbIE HOPMBI, PErYJIHUPYIOIIME OTHOIIEHHE YeJOBEKa K YeJIOBEKY, OOIIECTBY,
OKpYKarollleil cpese;

e TIpaBa U 00S3aHHOCTH TPAKIAHIHA;

* OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA;

¢ OCHOBBI XO351CTBEHHOI'0 I1PaBa;

¢ OCHOBHBIE HaIIPaBJICHUsI aHTUKOPPYIIIMOHHOM AEATENBHOCTH B PD

Ymemn:

¢ HCIIOJIB30BATh dTUYECKHUE U IIPABOBBIE HOPMBI, PErYIUPYIOIINE OTHOLIEHHUE YEJIOBEKa
K 4eJIOBEKy, OOLIECTBY, OKpY)Kalolllel Cpele, UCI0JIb30BaTh MpaBa U CBOOOJbI YEJIOBEKA U
rpaXkJJaHMHA IPU Pa3paboOTKe COLMATIBHBIX TPOEKTOB;

* VICITOJIB30BaTh U COCTABIISATh HOPMATUBHBIE U IPABOBBIE JOKYMEHTBI, OTHOCSIIUECS K
npodecCHOHATBHON AEATeNbHOCTH, IPEANPUHUMATh HEOOX0IMMBbIE MEPBI K BOCCTAaHOBJICHHIO
HapyILIEHHBIX 1PaB;

e peaJIn30BBIBATH MpaBa U cBOOO/IbI YeNIOBEKa U TpakJaHUHA B Pa3IMUHBIX chepax

KU3HENESITEIBHOCTH.

Braoems.:
e HaBBIKAMH ITPUMEHCHHS 3aKOHOIATEIbCTBA MIPU PEIICHUH MPAKTHYECKUX 3a/1ay.

3. KpaTkoe coaep:kanue TUCHUTIIAHBI

Pasoen 1. Ocnosbr meopuu cocyoapcmea u npasa
1. OcHOBBI TEOpUHU TOCYTAPCTBA

2. OCHOBBI TEOpPHH TPaBa

Pazoen 2. Ompacnu nybauunoeo npasa

1. OCHOBBI KOHCTUTYIIMOHHOTO MTPaBa



2. OCHOBBI aIMUHHUCTPATHBHOTO TIpaBa
3. OCHOBBI YTOJIOBHOT'O TTpaBa

4, KOppyHL[I/IH KaK COHAJIbHOC U ITPaBOBOC SABJICHUC B COBPCMCHHOM O6H.[CCTB€

5. OCHOBBI 3KOJIOTMYECKOT0 IIpaBa

6. HopmatuBHOe mpaBoBOe perynupoBaHue 3amuThl nHpopmanuu. [IpaBoBble OCHOBBI

3aIIUTHI TOCYAAPCTBEHHON TaliHbI
Pazoen 3. Ompacau wacmnoeo npasa

1. I'pasxgancKoe MpaBo: OCHOBHBIE MOJIOKEHUS 001l JacTu.

2. ABTOpCKOC 1 IIaTCHTHOC IIpaBO M IIpaBOBasi 3alllynTa pE€3yjIbTaTOB HHTGHHGKTY&HBHOﬁ.

3. OCHOBBI X035IICTBEHHOTO (TIPEeANPUHUMATEIHCKOT0) MpaBa.

4. OCHOBBI CEMEHOTO MpaBa
5. OCHOBBI TPYZOBOI'O IIpaBa

Paszoen 4. Ocobennocmu npasosozo pe2ynupogarus npogeccuoHarbHol 0esmerbHoCmu 8

OMOEIbHBIX ompaciiax XUMUYeCKOU NPOMbIUUTIEHHOCMU

1. OcHOBBI HaIMOHATBHOW 0€301IaCHOCTH, TOCYJAPCTBEHHOH MOJIUTUKU U
3aKOHOJATENIBCTBO B 00JIaCTH OOecIeueHus sAEpHON 1 palualliOHHON 0€30I1aCHOCTH.
2. OcoOEHHOCTH MTPABOBOT'O PETYIMPOBAHUS TPYa PAOOTHUKOB XMMUYECKOM
npoMbliieHHocTd  HopmatuBHO-TipaBoBass 0a3a peryiMpoBaHUs XUMHUYECKOW U

HedTexuMHuecKoil oTpacinu B Poccun

4. O0beM yueOHOil TMCHHUIIHHBI

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 2 72 54
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,88 32 24
Jlekun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 1,12 40 30
KoHnTakTHas camocTosiTelbHas paboTa 0,4 0,3

1,12
CamocTosiTeNnbHOE H3YUYEHHE Pa3/1eTI0B JUCIUILIMHBI 39,6 29,7
Buj kouTpoas: 3ader c oueHkoM

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI

«IKOJOTUA»

1 Heap aucuuminHbl — chOpMUPOBATh y CTYAEHTOB NPEACTABICHUE O COBPEMEHHBIX
AKOJIOTMYECKUX MpoldiieMax, 0 (PU3MKO-XMMUYECKUX MPOIeccax, MPOTEKAIUUX B Pa3iIMuHbIX
KOMIIOHEHTaxX OKPYXKaroIlel Cpeibl ¥ O CTETIEHN aHTPOIIOI€HHOI O BO3/IEHCTBHUS HAa 3TH MPOLIECCHI;
BbIPa0OTaTh y CTYJCHTOB HAaBBIKM CUCTEMHOTO MOAX0/1a K U3YUYEHUIO U PEHICHUIO SKOJIOTMYECKUX
npo0JeM, BO3HUKIIMX B pe3yJbTaTe MPOMBIIUICHHO-XO03IHCTBEHHOMN NEATEIbHOCTH YelOBeKa,
pa3BUTh MBIIIJICHHE, [O3BOJISIIOIIEE IPAaBWIIBHO OLIEHHWBATh JIOKAJIbHbIE U  OTAaJCHHbIE

MOCJICACTBHUA IPUHHUMACMBIX peIJ_ICHI/Iﬁ JJIsA Oprma}omeﬁ CpCAbI U YCJIOBCKA.

2 B pesyabraTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IUICS T0JI/KEH:
Obaaoams clieayomUMy KOMIETECHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:
VK-8.1; VK-8.2; OIIK-4.2; OIIK-4.8; OIIK-4.12; OIIK-4.13; OIIK-4.18

3nams:
* OCHOBHBIE 3aKOHBI OOIIEH YKOJIOTHH;

* 3aKOHOMEPHOCTHU CTPOEHMSI U QYHKIIMOHUPOBAHUH Onochepsl;

¢ COBPCMCHHBIC 3KOJIOTUICCKUC HpO6JICMLI;
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* OCHOBHBIC MPUHITUIIBI 3aITUTHI TPHPOJTHOM CPEIbl OT aHTPOTIOTCHHBIX BO3JICHCTBHUH;

* CTPOCHHE OCHOBHBIX reocep 3emiid U OCHOBHBIE (DU3UKO-XUMHYECKHE IMPOIIECCHI,
MPOTEKAIOIINE B HUX;

* OCHOBHBIE TIOHATHUS U MPUHIHUITBI KOHIENIUN YCTOWYHUBOTO PA3BHUTHS,

* OCHOBHBIC CBEICHHS O TJIOOATBHOW NpOOJIeMaTHKe, TPUPOIHBIX pecypcax,
TUTAHETAPHBIX TPAHMIIAX, AHTPOMOTEHHOM BO3JICHCTBUU HA OKPYXKAIOMIYIO CPEly, YIpPaBICHUU
KauyeCTBOM OKPYKAIOIICH CpPeJibl,

* IPUHITUIIBI 3€JICHON XUMUU;

yMmemb:

* paccMaTpUBaTh KOHKPETHBIC MYTH PEIICHUS MPOOJIEM OXpaHbl PUPOJILI B PAITHYHBIX
reorpa@uYeCKux ¥ SKOHOMHUYECKUX YCIIOBHSX;

* TNPUMEHSATH TOJIYYCHHBIC 3HAHUS I OICHKH COCTOSHUS OKPYXKAIOIIeH cpeapl U
palMoOHAIBHOIO UCIIOJIb30BaAHMUS IPHUPOIHBIX PECYPCOB;

* HCIIOJIb30BATh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTUHM U 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX SKOJOTHYECKHX IPOOJIeM;

* MPUMCHSATH IMOJIYYCHHBIC 3HAHHS B TPOIECCEe NAIbHEWUINEH y4eObl, IPH W3Y4YCHUH
npoECCUOHATIBHBIX U MPO(UIBHBIX AUCHUIUINH, U B OyIyIIEH MPaKTHYECKOW ACITEIbHOCTH;

Brnaoemw.:

* 0a30BBIMH TCOPETUUCCKHUMHM 3HAHUSIMH B 00JIACTH SKOJIOTHH.

* 0A30BBIMH 3HAHHUSIMH B 00JIACTH SKOHOPMHUPOBAHHSI,

* IOHATHIHBIM aIllapaToM B 001aCTH OOIICH IKOJIOIHH, PAllHOHAILHOTO HCII0JIb30BAHHUS
MIPUPOJIHBIX PECYPCOB U 3aAIHUTHI OKPYKAIOIIEH CPEIbl;

* METOJaMH WACHTU(UKALMKA JIOKAJbHBIX 3KOJOTHYECKMX IIPOOJEeM, OICHKH HX
3HAYMMOCTH.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Beeoenue, ocnoenvle nonamus

Henu, 3agaun IUCHUIUIMHBL. MeCTO TUCIHUIUIMHBL B CUCTEME OOLIEro U XUMHUYECKOTO
oOpa3oBaHus. DKojoruueckoe oOpa3oBaHue M o00pa3zoBaHHME JIi YCTOWYMBOIO Pa3BUTHA.
OO011ecTBO U OKpY’KaroIIas cpesa.

Pazoen 1. Obwue eonpocel 3xkonozuu. buocgpepa. buoirkonozua. buocgepa u
ycmouuueocmos

1.1 OcHOBHBIE 3aKOHBI 3KojJOruu. buoskonmorus. Ilonatue 00 »sKocucCTEMax.
VYceroitunBocTh dKocucteM buocdepa, ee 3BONIOIUSA U YCTOWYUBOCTh. DKOCHUCTEMBI 3eMIIU H
ycTOMUMBOCTh. OCHOBHBIE CBEJIEHU O Tu1aHeTe 3emiisi. OCHOBHBIE TOHATHUS HKOJIOTUU. 3aKOHBI U
npuHUMIBL  3Kojoruu. Ilorokn oSHeprum U BemecTBa B 3kocuctemax. (OCHOBHbIE
OMoreoXuMHUECKue LHUKIBI (KpyroBopoThl BemiecTB). L{ukmu4HOCTh mpolieccoB B Ouochepe u
YCTONYUBOCTb.

1.2 Hapononacenenue. YenmoBeuecTBO Kak dYacTh Ouocdepsl. [emorpaduueckue
npobsieMbl./luHaMuKa 4YenoBeuecKOM TMOMYJNALMH, POXKAaeMOCTb, CMEPTHOCTb, BO3pAcTHas
cTpykTypa. [IpobieMbl coBpeMeHHOTro 3Tara pocTa YUCIEHHOCTH HaceneHus. | eorpaduueckoe
pacnpezienieHue HaceneHus. PerynupoBanue HapoJOHACEIEHHUS.

Pazoen 2. Cmpoenue u cocmag 2eocghep 3emau. OcHoeHble Pusuko-xumuueckue
npoueccwl, npomekaroujue 6 2eocghepax

2.1 Armocdepa 3emun. Ctpoenue atmocdepbl, poib (OTOXUMHUECKUX pEaKIHil B
dopmupoBanuu cocraBa armocdepsl. [lapaukoBsiii a¢¢ekr. [TapHukoBbie ra3pl B aTMochepe.
Knumarnueckue mocnencTBusi aHTPONOTEHHOM JesATeabHOCTH. Pacrpesenenrie KOHLUEHTpaluuu
o30Ha B atMmocdepe. O30HOBBIA cioi. [Ipupomnsiii 1ukia o3oHa. COBpEMEHHOE COCTOSIHHE
030HOBOTO cios. [locnencTBus pa3pyiieHus 030HOBOTO cI0s 3eMIIH JIs YeoBeKa U Onocgepsl B
neroM. CtparochepHblii 030H U TporochepHBId 030H: CXOJCTBO M paznyus. MexayHapoIHOe
COTPYAHHUYECTBO B 00JIACTH OTPaHUYECHUE POU3BOJICTBA U UCIOIb30BAHUS 030HOPA3PYILAOIINX
BelecTB. MoHpeanbCKuii mpoTokoy1. KuCIoTHBIE TOXKIW M MPOLIECCH OKUCIEHUS MPUMECE B
tponocpepe. POTOXUMUUECKUN CMOT.
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2.2. 'unpocdepa 3emmu. Buasl Bog Ha 3emie. [IpecHbie Boabl. ['uapoaornyecKuii MUKIL.
['mobanbpHBIEC FKOOTHYECKUE TTPOOIIeMbI TUApocdephl. [ TaBHbIe KATHOHBI U AHUOHBI TIPUPOTHBIX
BOJl. KHCIIOTHO-OCHOBHOE paBHOBECHE B MPUPOJAHBIX Bojaax. lllemoyHOCTh NpUPOAHBIX BOA.
OCHOBHBIE IPUYUHBI, 3TAIBI U TIOCIEACTBUS 3aKUCICHUS IPUPOIHBIX BOJ0EMOB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE MTPOLIECCHI B IPUPOIHBIX BogoeMax. CTpaTuduKaus NprUpoIHbIX BOJJOEMOB.
[Tpoueccrl adTpodukanmu BogoeMoB. [I[pudHHbI U TOCIIEICTBUS.

2.3. JIutocdepa 3emnn. 3emuas kopa. [TouBa. CtpoeHue nmouBeHHOTO ciiosi. CocTaB MOYB.
Opranudeckue BeniecTBa B ouBe. Poiib ®UBBIX OPraHU3MOB B (DOPMHUPOBAHHUH TOYBEHHOTO CJIOA.
Tsxensle MeTasuibl B ouse. Jlerpagauus nous. BogHas u BeTpoBast 5po3usl IOUB.

Pa3zoen 3. Anmponozennoe go3zoeiicmeue Ha OKPYHCAlOuiyio cpedy u payuoHaIbHOe
npuUpoOonob306anue

3.1. Ilpuponmubie pecypchbl. IlonsTne 00 0TX0max MPOU3BOJCTBA U TMOTPEOICHHS.
MainootxoHble ¥ 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 Ilomsatme 0 IUIaHETapHbIX  TIpaHUIAX. AHTPOIIOT€HHbIE  HapyIIECHUs
OMOreOXMMHYECKHX ULUKIOB a3zoTa U ¢ocdopa. OcCHOBBI >KOHOpMUpPOBaHUSA. (OCHOBHbBIE
MIPUHIUIIBI 3€JICHOM XUMUMU.

Pazoen 4. Ycmoiniuueoe pazeumue

VYcroiunBoe pazputue. FMictopus craHOBiIeHU NOHATHS. BKiag 0T€4eCTBEHHBIX YUEHBIX.
Lenu ycroituuBoro pazsutus OOH. MexayHapoaHoe COTPYAHUYECTBO B 00JIACTH YCTOHYUBOTO
pa3Butusa. [lpoMbplliuieHHAsT HSKOJIOTHST M 3€J€Has XUMHS KaK HMHCTPYMEHT OOecreyeHus
ycToiunBOro pa3Butus. CounanbHas OTBETCTBEHHOCTh XMMUKOB. DKOJIOTHYECKask ITHUKA.

4 O0bem yueOHOH TUCHHMIIINHBI

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q. q.
OO01asi TPy10€eMKOCTh M CHUITHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTejibHasi padoTa 1,1 40 30
KoHnTakTHas camocTosiTellbHas paboTa 11 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIMHBI ' 39,8 29,85
Buna xkourpoJs: 3auer
AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUILIMHBI
«IKOHOMHKA U yNpaBjeHHe MPOU3BOICTBOM
1 ear aMCUMIJMHBI — TIOJYYeHHE CHCTEMBl 3HaHUH 00 DKOHOMHUYECKUX

3aKOHOMEPHOCTSAX  (DYHKIIMOHMPOBAHMSI  MPOMBIIUICHHOTO  TMPOMW3BOACTBA B  CHCTEME
HAI[MOHAJILHOW JKOHOMHUKH, (OPMHUPOBAHUE SKOHOMHYECKOTO MBIIUICHUS W HUCIOJIb30BaHUE
MOJTYYCHHBIX 3HAHUHN B TIPAKTUIECKOM JCSITEIIBHOCTH.

2 B pe3yabTaTe N3y4eHHs IMCUMILIMHBI 00y4AI0MIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHKCHHS:

VK-10.1; YK-10.2; YK-10.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.11,

OIIK-4.15; OIIK-4.16; OIIK-4.17

3nameo:

-3HaeT 0a30Bble TPHUHIUIBI (YHKIIMOHUPOBAHHUS JKOHOMHKA W OSKOHOMHUYECKOTO
pa3BUTHSA, 11eNU (POPMBI YUaCTHs TOCYIapCTBa B SKOHOMUKE.

Ymemo:

- mpu 00paboTke nHPOopMaHK OTINYaeT (HaKThl OT MHEHUH, HHTEPIPETAINii, OI[CHOK,
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dbopMupyeT cCOOCTBEHHbIE MHEHUS U CYXKJIEHUS, apTYMEHTUPYET CBOU BBIBOJIBI U TOUKY 3PEHHUSI,
B TOM YHCIIE C MPpUMEHEHUEM (PHIIOCO(CKOTo MOHATHITHOTO anmnapara,

- OCYIIECTBIIAET MOUCK MH(POPMAIUH JIJIsl pELICHUs, TOCTABICHHON 3a/1a4H 110
Pa3IMYHBIM THUIIaM 3aIPOCOB;

- OIpeesieT, UHTEPIPETUPYET U paHKUpPyeT nHpopmaiuio, TpeOdyemMyro sl perIeHUs
IMOCTaBJICHHOM 3aJa4H;

- aHaJIM3UPYeET 3a/1a4y, BbleNsis ee 0a30BbIe COCTABISIONINE;

- paccMaTpuBaeT U NpeasiaracT BO3MOXKHbBIE BApUAHThI PELICHUS TOCTABJIEHHOM 3a/1a4H,
OLICHUBAsA UX JOCTOMHCTBA U HEJOCTATKHU.

-yMEeT MPUMEHSTh METOIbI THYHOTO 3KOHOMUYECKOTO U (PMHAHCOBOTO TUTAHUPOBAHUS
JUTSL TOCTHYKEHUS TEKYIIUX U JOJITOCPOYHBIX (DUHAHCOBBIX LI

- BBITOJIHSET 33/1a4d B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBUU C
3aMJIaHUPOBAHHBIMU PE3yIbTaTaMHU U TOUKAMU KOHTPOJIS, TP HEOOXOAUMOCTH KOPPEKTUPYET
CIocoObI peleHus 3a/1a4

- BBINOJIHAET CTaHAAPTHBIE ONEPALUHU 10 IPEAJaraéMbIM METOAUKAM IIPU PEILICHUHN
KOHKPETHBIX MPOo(heCcCHOHATBHBIX 3a/1a4.

Braoemy:

- BJIaJIe€T HAaBBIKAMH MCIOJIb30BaHUs ((MHAHCOBBIX MHCTPYMEHTOB JJIS YIIPaBICHUS
JUYHBIMU QUHAHCAMU (JIMYHBIM OFOPKETOM), OLIEHKH COOCTBEHHBIX SKOHOMUYECKUX U
(MHAHCOBBIX PUCKOB;

3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI

Pa3nea 1. Beenenne. OcHOBbI PHIHOYHOM IKOHOMHKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJ1ara U pecypchbl. JKOHOMUYECKUE CUCTEMBI U UX
cymHocTh. OOIIecCTBEHHOE MPOU3BOACTBO U 3KOHOMUYECKHE OTHOuIeHUs. [Ipon3BoacTBEHHBIE
BO3MO>XHOCTH OOIIIECTBAa U SKOHOMHYECKHIA BbIOOP. KprBas mpou3BOACTBEHHBIX BO3MOXKHOCTEH.
3aKoH yObIBaIOIIEH MPeeIbHOM MOJIE3HOCTH. THUIIBI U MOJIETTH SKOHOMHYECKUX CUCTEM. DJIEMEHT
SKOHOMMUECKOH cucTeMbl. TpaaunronHas s3koHoMH4Yeckas cuctemMa. CoOCTBEHHOCTh: (JOPMBI U
IyTU UX NpeoOpa3oBaHMUsl.

Tewma 2: PeiHOUHBIN MeXaHU3M ciipoca U npeaioxeHus. CoBepllieHHas U HeCOBepIICHHAs
KOHKypeHUuU. ToBapHbINl (pbIHOYHBINA) THUIl OOIIECTBEHHOrO Npou3BoicTBa. CyYIIHOCTH U
YCIIOBHSI BO3HUKHOBEHHUSI pblHKA. BUJIbI PBIHKOB U UX cTpykTypa. @yHK1uMM pbiHKa. ToBap u ero
cBoiictBa. Cripoc U mpeyiokKeHne Ha pbiHKE. [IoHATHE «3MacTUYHOCTEY. DIACTUYHOCTD CIIPOca U
NpeAJIOKEeHUs, TodeuHass U aAyroBass. CoOBEpIICHHAass W HECOBEPIIEHHAs KOHKYPEHIUHU.
Monononusa. Makcumu3zanus npuObUTd MOHONOIUCTOM. OJIUTOONHS.

Tema 3: [loHATHe HAMOHATBHONW OSKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMUYECKUE
noka3arenu. [TIoHATHs COBOKYITHOTO CITpOca M COBOKYITHOTO MPEUI0KEHUS, (DaKTOPbI, BIMSIOIINE
Ha ux m3meHeHwus. [lotpebdnenus u coepexkeHuss. IKOHOMUYECKH Kpyroodopot. [Ipon3BoacTao,
obmeH u pacrnipenenenue. [lorpednenue, coepexxenre, UHBECTUIIMA TOBAPOB U YCIIYT.

Tewma 4: dunancoBas cuctemMa u (UHAHCOBas MOJUTHKA oOIIecTBa. ['ocynapcTBEHHBIN
OI0/KET U TOCyIapCTBEeHHBIN Aoar. Hamoru u HamoroBas cucrema.

Pa3pnen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUS IPOU3BOACTBOM

Tewma 5: Tlpennpusitie Kak CyOBEKT PBIHOYHOTO XO3SHUCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TIPOSBICHUS HAa MNpeanpuatud. Pomb  coenuamucta XUMHYECKOR
MPOMBINIUICHHOCTH. [IpeanpusiTue B CHCTEME PBHIHOYHOW SKOHOMHUKH. llpenmpusitne — Kak
CyOBeKT H  OOBEKT TMPEANPUHUMATENHCKONH  JIeATENhHOCTH. 3aKoHOAaTenbHas  0asza
MPEANPUHUMATEIIBCKON  IeITeNbHOCTH. HopMaTHBHO-TIPABOBBIE aKThI, PETVIAMEHTHPYIOIINE
NEeSATeNbHOCTh mpeanpustus. OpraHu3alioOHHO-TIPaBOBBIE (GOPMBI  MPEANMPUHUMATENHCKON
JEATeTLHOCTH U KpUTEPUHU HX BbIOOpa. @opmMbl COOCTBEHHOCTH. BHENIHSASI 1 BHYTPEHHSS Cpeia
MpEeANPUITHS.

Tema 6: MarepuanbHO-TexHHUYeCKass ©0aza mpousBojacTBa. ChIppeBasi W TOIUTUBHO-
JHepreTuueckas 0a3a XUMHUYECKMX TNpPOU3BOACTB. [IpowW3BOACTBEHHas TMporpaMma U
MIPOU3BOJICTBEHHAS MOIIIHOCTh NpeAnpusaTHs. KauecTBo 1 KOHKYPEHTOCTIOCOOHOCTh MPOYKITHH.
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DKOHOMHYECKOE O00OCHOBaHME BBIOOpa CBIphS W  TOIUMBA. PecypcocbOepexeHue.
AJbTEpHAaTUBHBIE HCTOUYHUK ChIpbs U 3HEpruu. OpraHu3anus CKIaJcKoro Xo3siicraa.

Tema 7: MarepualibHO-TEXHUYECKHE pecypcbl PEeANPUSITHS. OcHOBHbIE
IIPOM3BOJICTBEHHBIE (DOHABI XMMUYECKUX NPEANPUATHIA: MOHIATHE, KIacCU(PUKAIUS U CTPYKTYpa.
IlonsiTe W CTPyKTypa OCHOBHBIX CpeACTB. OLIEHKa OCHOBHBIX CpEACTB. MeETOIbl OLIEHKH
OCHOBHBIX (oHI0B. [loKa3arenu ucnoab30BaHUsI OCHOBHBIX MPOU3BOJICTBEHHBIX (hoHIOB. M3HOC
U aMopTu3auusi OCHOBHBIX (oHI0B. Ornenka 3¢G(EKTUBHOCTH HCHOJIb30BAHUSA OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. BocmponsBoacTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpencTBa
NPEINpPUATHS: TIOHSTHE, COCTaB U CTPyKTypa. Mcrounuku (popmupoBaHusi 000OPOTHBIX CPEJICTB.
O6opaunBaeMocTh 0OOPOTHBIX CPEACTB. MarepuanbHble 3anacsl Ha npeanpustiun. Onpenenenne
NOTPEOHOCTH B OOOPOTHBIX CPECTBAX.

Tema 8: Tpynossie pecypchl mpeanpustusi. IlepcoHan mpeanpusTHs U €ro CTPYKTypa.
OcHOBBI OpraHuzanuu Tpynaa Ha npeanpusTuu. (PpPeKTHUBHOCTh MCHOIB30BAaHUS MEPCOHAIa U
pabouero BpemeHH. [Ipon3BOAMTENBHOCTh TpyAa M oruiata Tpyaa. Opranuzamus 3apaOoTHOU
miaTel Ha npeanpuatud. CocTaB U CTPYKTypa NPOMBIIUIEHHO-ITPOU3BOJACTBEHHOIO IIEPCOHAA.
[Tpon3BOAUTENBHOCTD TPYy/Ja: MOHITHE, [TOKA3aTEIN U METOJbl u3MepeHus. nauBunyaneHas u
oOlIecTBeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. PesepBel ¥ (akTOpel  MOBBIIICHUS
IIPOU3BOJUTENILHOCTH TpyAa. POPMBbI, CUCTEMBI U pa3Mep OIJIAThl TPYAA HA IPEIIPUSITUH.

Paznen 3. TexHNKO-9KOHOMMYECKHA aHAJIN3 MHKEHEPHBIX PeleHnii

Tema 9: Jloxompl ¥ pacxo/ibl Ha TPOU3BOJICTBO, U PEATU3ALUIO TPOAYKIIUH IIPEATIPUATHSI.
W3nepxku MOpPOM3BOACTBA MPOAYKUUU (C€OECTOMMOCTH), NPUOBLIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. IloHsATue 3aTparbl Ha MPOU3BOJACTBO M  pEAlM3ALUI0  MPOIYKLIUHU
(cebecTouMocTb). Bunbl 1 3Hauenue kinaccupukanuu 3atpat. CTpyKkTypa 3aTpat Ha IPOU3BOJICTBO
U peanu3alyio NPOAYKIUU. TEXHHUKO-DKOHOMHUYECKHMU AaHAJIU3 HHKEHEPHBIX PELICHUM.
OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJCTBO U PealM3alUI0 MPOAYKIIMH B KOMIUIEKCHBIX
npou3BoJcTBaX. OCHOBHBbIE IyTH CHUKEHMS 3aTpaT Ha IPOU3BOJACTBO MpoaAyKUuHU. JloXozbl
npennpustus. [lonstre npuObLIN U 10X0a PEANPHUITHS, METObI NX pacyeTa. PeHTabenbHOCTS,
ee BUJIBI U METOJIbI pacyeTa. [lyTH moBbIIeHNS! TPUOBUIN M PEHTA0ETbHOCTH Ha TPEATIPHSITUSX.

Tema 10: IlenooOpa3zoBaHue U 1eHOBas MoJMTHKA. LleHa HAa MPOAYKIUIO M MPUHIUIIBI
neHooOpaszoBanus. Buasl neH. CTpykTypa 1eHbl, cucteMa IieH. B3auMocBs3u 11eH U U3/IepiKeK.
IlenoBas nonutuka. Pa3paboTka 11eHOBOM CTpaTeruy.

Tema 11: ®uHaHCOBO-KpEIUTHBIE OTHOILICHUSA IpEeANPUATHN U cucrema
Hasoroobnoxxenus. IloHsTHe, coctaB M CTpykTypa (uHaHCOB mnpeanpusatusa. I[IpuHIMIBI
Hanoroo0oxxeHusi. Hanoru u miarexu, yCTaHOBJIEHHBIE 3aKOHOJATEIbCTBOM: BH/JIbI, CTaBKH,
00BEKTHI HAJIOTOOOI0KEHUS U CPOKH YIIJIaThl HAlora B OFOJIKET.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCIHUILTHHBI
Bup yueOHoit padoTbl Axan. | Acip.
3E
q. q,

O01mas TpyA0eMKOCTh JMCIUILTHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSI: 0,89 32 24
Jlexun 0,44 16 12
[TpakTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 2,11 76 57
CamocTosITeTbHOC M3YUYCHHE PA3/IeTIOB TUCITUILIMHBI 2,11 76 57
Bua koHuTpoJIs:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,4 0,3
[ToaroToBka K 3K3aMeHy. 35,6 26,7
Buja nTOroBOro KOHTpoJIs: JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl THUCUUIIMHBI
«be30macHOCTh KU3HEeAeATeTbHOCTID)

1. Heap qucHUIUIMHBI - GopMuUpoBaHHE MPOPECCHOHATFHON KYJIBTYphl 0€30MacHOCTH,
Mol KOTOPOW TIOHMMAaeTCsi TOTOBHOCTb U CIIOCOOHOCTh JIMYHOCTH HCIOJB30BaTh B
npodeCCHOHATIBHON EeSTeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHHI 1 HABBIKOB
st o0ecniedyenuss Oe3zomacHocTd B cdepe mpodeccHoHAIbHON JesTeNIbHOCTH, XapakTepa
MBIIICHHS] ¥ IIEHHOCTHBIX OPUEHTAINH, IPH KOTOPHIX BOIPOCHI 0€30aCHOCTH pacCMaTpUBAIOTCS
B KaUeCTBE MPUOPUTETA.

2. B pe3yabTaTe 0CBOEHMS JUCHUILIMHBI 00y4AIOIIHUIACH 10JI/KEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU U WHAUKATOPAMH UX JTOCTH)KCHUS:
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.

3uame:

- OCHOBHBIE TEXHOC(EPHbIE OMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

- XapaKTep BO3/ICHCTBHS BPEAHBIX U OMACHBIX (DAaKTOPOB HA YEIIOBEKA M IPUPOIAHYIO CPEAy,
METO/IbI 3aIIMTHI OT HUX MPUMEHUTENBHO K cdepe CBOoeH npodeccuoHaNbHON 1eATeIbHOCTH.

Ymemn:

- UAECHTU(PUIIMPOBATH OCHOBHBIEC OMIACHOCTH CPE/Ibl OOMTAHMSI YEIOBEKa;

- OLIGHUBATh PHUCK MX pealM3aluy, BBIOMPATh METOABl 3aIIUTHl OT OIACHOCTEH
MPUMEHUTEIBHO K cepe cBoeil mpodecCHOHATbHOU NEATENbHOCTH U CHOCOOBI 0OecredeHus
KOM(OPTHBIX YCIOBHUH KU3HEACATEIBHOCTH.

Braoemo:

- 3aKOHOJATEJIbHBIMH M TPABOBBIMH aKTaMU B OO0JIACTH OE30MaCHOCTH M OXPAaHBI
OKpYXarollel cpeapl, TpeOOBaHUAMHM K O€30MaCHOCTH TEXHHUYECKUX pPErjJaMeHToB B cdepe
npoeCCUOHAIBHON JESATEIHHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UpE3BbIUaHBIX CUTYaIUSX;

- IOHATUITHO-TEPMHUHOJIOTMYECKUM allapaToM B 00J1acTH 0€3011aCHOCTH;

- HaBBIKAMU pallMOHAIN3AUHN MTPOPECCUOHATBHON IESATEIbHOCTH C LENbI0 00ecreueHus
0€30IaCHOCTH 1 3aIIUTHI OKPYKAIOIIEeH CpeIb.

3. Kparkoe coaep:kanue AMCUUIIUHBI.

Pa3zoen 1. Bseoenue 6 6ezonacnocmo

OcCHOBHBIE TIOHATHS U OTIpeiesieHus. be30macHOCTh U yCTOWYHBOE pa3BUTHE.

Pa3zoen 2. Yenogex u mexnocghepa

Crpykrypa TexHocepbl U €€ OCHOBHBIX KOMIIOHEHTOB. COBpEMEHHOE COCTOSHUE
TeXHOC]Eephl U TEXHOCHEPHOU OE30MaCHOCTH.

Pazoen 3. Hoenmuguxayus u 6030eticmaue Ha 4elo8eKa 6PEOHbIX U ONACHBIX (hAKMOpPOs
cpedbl 0bumanus

Krnaccugukanys HeraTUBHBIX (AKTOPOB cCpelbl OOWMTAaHUS 4YeNOBEKa. XHMHUYECKHE
HeraTuBHbIE (DakTOpbl (BpeaHble BeliecTBa). MeXaHHMUECKHME M aKyCTHYeCKue KoseOaHus,
BUOpaIisi W IIyM. OIJIEKTPOMAarHWUTHBIE M3ITyYeHHS W TONsl. VOHHM3WpYoIe HW3IydeHHue.
Onextpuueckuid  Tok. OmnacHble MexaHudeckue ¢akropsl. Ilpomeccsl ropenuss u
MI0YKapOB3PHIBOOTIACHBIE CBOMCTBA BEIIECTB U MaTepraioB. CTaTHUECKOE IIEKTPHUECTBO.

Pa3zoen 4. 3awuma uenosexa u cpedvl obumarnus om 8peoHuIX U ONACHLIX GaKmopos
NPUPOOHO20, AHMPONOLEHHO20 U MEXHO2EHHO20 NPOUCXOHCOEHUS

OCHOBHbBIE TPUHIIMITBI 3aUIUTHI. 3alIUTAa OT XUMUUYECKUX U OMOJIOTHUECKUX HETaTUBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYecKUX BO3AeHcTBHM M (usnueckux mnozieil. ObecrneueHue
0€30IaCHOCTH  CHCTeM, pPa0OTaloMMX TMOJl JaBJE€HHEM. be3omacHoCTh  dKCIUTyaTalluu
TpyOOTIPOBOJIOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHast sKcITyaTanus KOMIIPECCOPOB.
AHaJu3 U OLEHUBAHUE TEXHOT'€HHBIX U IPUPOIHBIX PUCKOB.

Pazoen 5. Obecneuenue xompopmuvix ycaosuii 0ist HCU3HU U 0esIMenIbHOCHU Yell08eKa
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[TonsiTne KOMGOPTHBIX WJIM ONTUMAJIBHBIX YCIOBUH. MUKpPOKIUMAT TOMEIICHHUH.
OcBellleHHE U CBETOBAsI Cpe/ia B TOMEIICHHH.

Paszoen 6. Ilcuxogusuonocuueckue u 3p2oHoMuYecKue 0CHOBbL ODE30NACHOCTNU

[Ncuxudeckue mpoIEecchl, CBOWCTBA U COCTOSIHUS, BIHSIONINE HAa 06€30MacHOCTh. BUasr u
YCIIOBUS TPYAOBOI 1€ATEIbHOCTU. DPrOHOMUYECKUE OCHOBBI OE30MMACHOCTH.

Pasoen 7. Ypessvluaiinvle cumyayuu u Memoowvl 3auumsl 8 YCI08UAX UX Peanu3ayuu

O6mmume ceenenns o YUC. IToxkap u B3pbIB. ABapuu Ha XUMHUYECKU OMACHBIX 00BEKTaX.

Pagnanmonnsie  aBapuu. Ilpubopsl panmanvoHHOM, XMMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOT0 KOHTPOJIs. Upe3BblyailHble CUTyallud BOCHHOTO BPEMEHH. 3alllUTa HaCeICHUs
B UPE3BBIUAHHBIX CUTYyalUsAX. YCTOWYMBOCTh (DYHKIMOHHUPOBAHUS OOBEKTOB SKOHOMHKU B
YpEe3BbIYANHBIX CUTYALUAX.

Pasoen 8. Ynpaenenue 6ezonacnocmuio scuznedesamenbHOCHU.

3akoHOJATEeNbHbIE M HOPMATHBHBIC IPABOBBIE OCHOBBI YIPaBIEHUS O€30MaCHOCTHIO
KU3BHEJEATCIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHEe 0€30MaCHOCTHIO.

4. O6beM yueOHOU AUCIHUILTUHBI

Buj yueoHoii pa6oThi O0BLeM TUCHUIITHHBI
3E Axkaja. 4. | ACTp. 4.

O01masi TPy10eMKOCTh U CIUIIJINHbI 3 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlekuun 0,89 32 24
JlaboparopHbie pabOTHI 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KoHnTakTHas camocTosTelbHas paboTa 0,4 0,3
[ToaroToBka K 1a00paTopHBIM paboTam 1,67 20 15
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 39,6 29,7
Buj1 HTOrOBOr0 KOHTPOJISI: 3auer ¢ OLEHKOI

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«MaTteMaTHKa»

1. Heap aucHUIUIMHBI - GOPMUPOBAHUE Yy CTYJEHTOB CHUCTEMbl OCHOBHBIX IOHSATHUH,
WCIIOJIB3YEMBIX NIl TIOCTPOEHUS BAXHEUIINX MaTEMaTHYECKMX MOJENEH M MaTeMaTHYECKUX
METOJIOB JIJISl ONIMCAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTaTe M3y4yeHUus1 JUCHMUILINHBI 00yYaI0IMIACH TOJIKEeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

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

3HaTh:

— OoCHOBBI AU (HEepeHIINaTbHOTO U UHTETPAILHOTO UCYUCIEHUs, Au(depeHIInaTbHbIX
ypaBHEHUU

— MaTeMaTU4YeCKUEe TEOPUH U METObI, JIEKAIIUE B OCHOBE MOCTPOEHUS MATEMaTUYECKUX
MOJICIICH;

— OCHOBBI IPUMEHEHUSI MATEMATUUECKUX MOJENEN U METOJOB.

VMmeTs:

— BBIOMpATh MaTeMAaTUYECKUE METO/IbI, IIPUTOIHBIC JIJIS PEIICHUS] KOHKPETHOH 3a1a4H;

— UCIIOJIb30BaTh MATEMATHYECKHUE MOHATHUSI, METOIBI U MOJIEIIN JIJIs1 ONMCAHUS PA3JIMUYHBIX
MPOLECCOB;

— BBIBJISITh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, JIEKalllUe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

— HCTIOJIh30BaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paOOTKU TaHHBIX;
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— MPUMEHSTh MAaTEeMAaTUYECKUE 3HAHUS Ha MEXIUCIUILTHHAPHOM YPOBHE.
Bnaners:
— ocHOBaMH (DyHJIaMEHTAIbHBIX MAaTEMATHUYECKUX TEOPUN M HABBIKAMH HCIIOJIb30BAHUS
MaTeMaTHUYeCKOro anmnapara;
— METOJIaMH CTaTUCTUYECKOU 00pab0TKK WH(MOpMAIUH.

3. Kpartkoe cogep:xaHue JUCUMILIHMHbBI
1 CEMECTP

BBenenmue.

[Ipeamer u metoapl MmaTemaTuku. OnricaHUE OCHOBHBIX pa3zienioB Kypca. [IpaBuiia u
TpeOOBaHUs NPU U3YYEHUH Kypca.

Pazjen 1. DiemeHTHI ajiredpsbl.

YucnoBbie MHOKECTBA, KOMILIEKCHBIE unciia. Onpenenurenu 11 u I nopsakos. Bexktopsr:
OCHOBHBIE TIOHATHSA, CKAJIIPHOE, BEKTOPHOE U CMEIIAHHOE IPOMU3BEICHUS BEKTOPOB.
AHanuTH4YecKas reOMeTpHs: IIpsiMasi Ha IUIOCKOCTH, kpuBble [ mopsiaka. MaTtpuusl: aeiicTBus Hax
MaTpullaMH, MPUBEJIEHUE K CTyneH4daroMy Buay W Buay laycca. Panr marpunel. ObpaTHast
marpunia. Teopema Kponekepa-Kanennu. Pemienune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHmid. CoOCTBEHHBIE YKcia U BeKTOpbl. KBaapaTruuHbie GOpPMBI.

Pazpnen 2. ®ynkuus oaHoil nepemennoi. llpenen gynkunu. HenpepbiBHOCTH
byHkumnu

@Oynkius. Criocobs! 3ananust ¢yHkuuu. IIpenen ¢yHkuuum B Touke. OJHOCTOPOHHUE
npeznensl. [Ipenens Ha 6eckoHeYHOCTH. beckoHeYHO Masble U OeCKOHEUHO OoibIIue (PYHKIHH,
UX CBOMCTBA U B3auMHas cBsA3b. CBOMCTBA IpeenoB. [1epBslii 1 BTOPO 3aMeUaTeNIbHbIE IPEEIIbI.
HenpepsiBHOCTh (DyHKIIMHM B TOYKe W Ha mpoMexyTke. CBoiicTBa (QyHKIMI, HEPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIMH U UX KIACCUPHUKALIHSL.

Pa3nea 3. luddepennuanbHoe ucuucjieHue pyHKIMU 0JHOH MepeMeHHOil.

IIpon3BonHas (QyHKUIUM, €€ TIeoMeTpUYecKUid M MexaHudeckud cmbica. [IpaBuna
muddepennmpoBanus. Tabmuua OCHOBHBIX mpou3BoAHBIX. Juddepenuman dynxmum, ero
OpUMEHEHUs K TNpUOIMKEHHBIM  BbIUMCIEHUSAM. VHBapmaHTHOCTE  (OpPMBI  IEPBOTO
muddepennmana. [lpousBognass cinoxuoit ¢yHkuuu. HuddepenuupyemMocts (QyHKIUU:
ofpeieNieHue, TEOPEMBI O CBA3H AU (HEPEHIUPYEMOCTH C HETIPEPHIBHOCTHIO U C CYIIECTBOBAHUEM
npou3BogHON. OCHOBHBIE TeOopeMbl U depeHimanbaoro ncurciaenus: Poms, Jlarpanxa, Kommn.
[TpaBuno Jlonuransa (packpeiThe HeompeaenaeHHocTel). IIpou3BoaHBIE BBICIIMX MOPSIKOB.
JlokanbHblil 3kcTpeMyMm ¢yHKIuM. HeoOXoaumble W JOCTATOYHBIE YCIOBUS SKCTpEMyMa.
[TpaBuio uccnenoBanust PyHKIMM HA MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3HaKku BBITYKIOCTH U
BorHyroctu ¢yHkuuu. Touku nepernba. HeoOGxoaumoe M J10oCTaToOuyHOE YCIOBHS Ieperuoa.
AcuMnTOTH! (DYHKIMH, UX BUJIBI M CIOCOOBI HaxoxIeHHs. OO011as cxema uccineJoBanus (pyHKIHH,
MOCTPOEHNE UX TPadUKOB.

Pa3nea 4. UnTerpanbHoe ucuuciaeHue GyHKIMM 0IHOM epeMeHHOM.

[lepBoobOpa3znas ¢ynkuus. HeompeneneHHblii uHTErpas W ero cpoiicTBa. Tabmuia
OCHOBHBIX HMHTETpPaJIOB. MeToAbl HMHTETPUPOBAHMS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
MHTETPUPOBAHUE MOICTAHOBKOM, MHTErpUpOBaHUE N0 YacTsAM. HTerpupoBaHre paloHaIbHBIX
npoGeit. MHTEerpupoBaHre HEKOTOPBIX HPpAIMOHAIBHBIX M TPUTOHOMETPUYECKHX (QYHKIUIL.
OrnpeneneHHbIl HHTETpaJl, €r0 TeOMETpUYECKN cMbIca. CBOMCTBA ONPENEIEHHOTO WHTErpaa.
®opmyna Hetorona-Jleiibuuna. Teopema o0 cpeaHeM 3HAYeHMH. 3aMeHa MEPEMEHHOH u
WHTETPUPOBAHUE [0 YaCTSIM B ONpEACIEHHOM uHTerpane. lIpuioxkeHuss ONpeneneHHOro
MHTETpalla K BBIYMCIEHUIO IIomaaei miockux ¢uryp. IloHarne HecOOCTBEHHBIX MHTETPAJOB:
OIpEZENIEHNUs], CBOWCTBA, METOBI BEIUNCIICHHUS.

2 CEMECTP

Paspen S. [dudpdepeHumanbHoe HCUHCIeHHE (PYHKUUH HECKOJIbKHX IepeMeHHBIX.
DJIeMEHTbI TEOPUH TTOJISI.

@OyHkIMM AByX M Oojiee TEpEMEHHBIX: ONpejeieHue, o0aacTe onpenaeneHus, o01acTh
U3MEHEHHUs, TeOMeTpUYecKass WHTeprpeTaius, JuHuu ypoBHs. llpenen ¢yHkuum B TOUKe.
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YactHble mpou3BoaHBIE (HAa TpuMepe (YHKIHH ABYX IMepeMeHHbIX). JuddepeHmupyeMocts
(GYHKIMU HECKOJIbKUX IepeMeHHbIX. JloctaTounsle ycnmoBus auddepenuupyemoctu. [lomnas
npous3BoaHas. [IpousBonnas cinoxxkHou (ynakmuu. [lomaerii nmuddepennman. MHBapuaHTHOCTH
nonmHoro  guddepennmana.  AHATUTHYECKHH  mpu3Hak  nosHoro  nuddepenimana.
Juddepenurpoanue (QyHKIUMM OAHOM M JABYX IEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
IIPOM3BOJIHBIC U MOJIHBIE MU (EepeHINAbI BRICIINX TOPSIIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHbBIX
OPOM3BOAHBIX (11 (PYHKIMH ABYX INepeMeHHbIX). JIokalbHble SKCTpeMyMbl (QYHKIUH IBYX
NEPEMEHHBIX: HEOOXO0JMMOE U JOCTATOYHOE YCIOBUS SKCTPEMyMa. Y CIIOBHBIN SKCTPEMYM (METO
MHoXxHuTenen Jlarpanxka). HauOosnbliee n HaumeHblee 3HaueHUE (PYHKIUMH B 3aMKHYTOH 00JIaCTH.
OcHoBHble nOHATHS Teopuu nosd. CkangpHoe mone. I[loBepXxHOCTH W JMHMM  YPOBHS.
[Tpon3BoaHas 10 HAIIPABJICHUIO. [ palueHT CKAISIPHOrO MOl U €ro cBoWcTBa. BekTopHoe mole.
Juseprennus nomus. Porop nomns. CBA3b MEXIy IpaJUeHTOM U IIPOM3BOAHOM I10 HAIIPABJICHUIO.

Pa3znes 6. KpaTHble MHTErpaJbl.

JIBOMHOM HHTErpayl: OIpEIeICHUE, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Buluncienue
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSIPHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAcIICHHE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIuMCiIeHrE TPOHHOTO
uHTerpana. [Ipunosxenus 1BOMHOTO U TPOMHOTO UHTErPAJIOB.

Paspnen 7. KpuBoJinHeiiHbIe M TOBEPXHOCTHbIC HHTErPaJbl.

KpuBonuHENHBI MHTETpal 10 KOOpAMHATaM: OIPEICIIEHUE, CBOMCTBA, BBIYUCIICHHUE.
Pabora B cunoBom noze. @opmyna I'puna. KpuBonuHelinble HHTETpalibl, HE 3aBUCSILNE OT IYTH
uHTerpupoBanus. IloteHuuanbHas QyHKIMs, MOTeHUUalbHOE nosie. [ToHsATHe MOBEPXHOCTHOIO
unrerpana. [lotok BekTtopa uepe3 moBepxHocThb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

Paspnen 8. ludpepenuuaibabie ypaBHeHHs NEPBOro MOPSIKA.

Huddepennnanbaple  ypaBHEHUS: TOPSIIOK, pPELICHHWE, TEOpeMa CYIIECTBOBAHUSA U
€IMHCTBEHHOCTH peleHus. 3agada Komm. YpaBHeHHs ¢ pa3feiOIAMUCS IEPEMEHHBIMU.
Onnoponneie muddepeHranbHble ypaBHeHus. JluneitHsle auddQepeHnnanbabie  ypaBHEHUS
HEPBOTO MOPsAKA. Y PaBHEHUS B MOJIHBIX TuddepeHnanax. IHTerpupyromuii MHOKUTENb.

Pa3nen 9. luddepennuanbHbie ypaBHeHUsS] BTOPOTo U N-Tro NOpsiAKAa.

JuddepennunanbHble ypaBHEHUS] BTOPOTO MOPsAKaA, JOMYCKAIOIUE TTOHMKEHUE TTOPSIKA.
Jluneiinbie nudepennnansupie ypaBHEHUs BTOporo mnopsiaka. CBoicTBa penieHuid. Jluneninas
He3aBUCUMOCTh QyHKUui. Onpenenurens BpoHckoro. CTpykTypa o0I1ero pemeHus JMHEHHOro
muddepeHManbHble ypaBHEHUsT BToporo mnopsaka. (dDyHaaMmeHTanbHas cUCTEMa pPEIICHUM.
Jlunelinsle ofgHOpPOAHBIE AUDdepeHnanbHble ypaBHEHHUsS BTOPOrO MOpPsIKA C MOCTOSHHBIMU
Koa(duIMeHTaMH: TOCTpoeHue ob1ero pemeHus. Meroa Diinepa. JInHelHble HEOTHOPOAHbBIE
TuddepeHImaIbHbe YpaBHEHUS BTOPOTO MOPsI/IKA ¢ HOCTOSHHBIMU KodpduuueHTamu. Oduiee u
YacTHOE pEeIlIeHUs] HEOJAHOPOIHBIX ypaBHEeHUH. JIuHeliHble nudepeHnnanbable ypaBHEHHs N-TO
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOLIero peueHus, MEeTOJA BapHalluu
NOCTOSIHHBIX. JIuHelHble nud@depeHInanbHble ypaBHEHHS N-TO TOpSAAKa C IOCTOSHHBIMU
K03 uLreHTaMu. AITOPUTM MOCTPOEHUS OOILEro pelieHusl.

Paszpen 10. Cucremsl 1 depeHnuajbHbIX YPABHEHHI.

Cuctemsl nuddepeHnaIbHbIX YpaBHEHUH MEPBOTro MOpsIKa: O0IIMe MOHATHUS, TeopeMa
CYIIECTBOBAHMS U €IMHCTBEHHOCTH 0011ero pemeHus. CucTeMbl TUHEHHBIX U depeHIInaTbHBIX
YPaBHEHUH NEPBOTO IMOPsJKA: MHTETPUPOBAHUE METONOM HCKIItOoueHHs. CHCTeMbl JIMHEWHBIX
muddepeHIMaTbHBIX YpaBHEHUH MEPBOro MOpsIKa: CBOIMCTBA pEIIeHM, TEOPEMBI O CTPYKTYpe
o0IIero pemeHusi, METOJA BapualMM TMOCTOSHHBIX. CHCTEMBbl JIMHEMHBIX OJHOPOJIHBIX U
HEOMHOPOAHBIX AU (depeHITNaTBHBIX YPAaBHEHUN C MTOCTOSTHHBIMU KOd(ppuiimenTamMu. DIeMEeHTHI
TEOPHH YCTOMUUBOCTU. METOBI UUCIIEHHOTO pelieHns AuddepeHnnanbHbIX ypaBHEHUH.

Paszpnen 11. YUnciioBble 1 GyHKIMOHATbHBIE PSAbI.

YucnoBble psbl: OCHOBHBIE TOHSTHS, CBOWCTBA CXOMAALIMXCS PSAAOB, HEOOXOAWMBIN
MPU3HAK CXOAMMOCTH. ['apmonmueckuil pan. Psaasr [{umpuxne. IIpu3zHaku cpaBHEHHs PSOOB C
NOJOXKUTENbHBIME wieHaMu. [IpusHak [lanambepa. MHTerpanbHblii U paguKalbHBIA MPU3HAKU
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Kommu. 3nakodepenyrommecs: psiapl: npusHak JleiOHuIa. 3HaAKOIIEpEMEHHBIE PSIbI: TTOHSITHUS
a0COIOTHOMW M YCIIOBHOM CXOAMMOCTH, IIPH3HAK a0COIFOTHON CXOIMMOCTH, CBOMCTBA a0COIIOTHO
Y YCIIOBHO CXOJSLIUXCS PSIIOB.

@OYHKIMOHAIbHBIE PSI/Ibl: OCHOBHBIE MOHATUS, 0071acTh CXOAUMOCTH. CTENEHHbIE PSIIIbL:
paauyc, WHTEpBal, objacTh cxoaumocTu. CBOWMCTBA CTENMEHHBIX psinoB. Psapl Teinopa u
MakopeHa: CBOMCTBA, YCIOBUE CXOIMMOCTH psAJia K UCXOIHON (PYHKIH, OCHOBHBIC PA3JI0KEHHS.
Pasnoxxenue Qpynkuuu B psig MakiaopeHa ¢ MOMOIIBI0 OCHOBHBIX pa3ioxeHHi. [ 1aBHOe 3HaUueHne
¢ynkunu. OxBuBasiieHTHble ¢GyHKuMU. [Ipumenenue psnoB Teinmopa um Makiopena ams
BBIYMCIICHHS TIPEJIETIOB.

4 CEMECTP

Pasnen 12. Teopusi BepositHocTeil. CiyuyaiiHble BeJHYHHbI H HX 3aKOHbI
pacnpeneneHus.

[Ipeamer teopum BeposTHOcTed. CiyuailiHblie coObITHs. [IpOTHBOMOIOXKHBIE COOBITHS.
HezaBucumbie coObiTusa. OtHOcHuTenbHash uacToTa. Kiaccmueckoe M T€OMETPHUECKOE
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOIbl BBIUMCICHUS
BeposaTHOocTe. [IpocTpaHcTBO  3nemeHTapHbIX coOblTui. Kilaccuueckoe —ompeneneHue
BEPOATHOCTH. Anredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHH, TPOTUBOMOIOKHBIX
COOBITHM, CyMMa BEpOATHOCTEM HECOBMECTHBIX COOBITHH, OOpa3yloIUX MOJHYI TIpyIIy.
AKCHOMaTHYECKOE OmpeaesieHne BepoATHOCTU. CTaTUCTUYECKOE OIPEIECICHHE BEPOSTHOCTH.
VYcnoBHasg BeposATHOCTb. Teopembl O BEpPOATHOCTU IPOU3BEIEHUS 3aBUCUMBIX U HE3aBUCHMBIX
coObiTuii. [Tonnas BepositHOCTh. IloBTOpHBIE McHbITaHUs. @opmyna bepuymnu. JlokanbHas u
MHTErpanbHas Teopembl Myaspa-Jlamnaca. @opmyna [lyaccona.

[lonstue cnyyaliHOM BenMYMHBL. J[MCKpETHBIE U HENPEPHIBHBIC CIIy4ailHbIE€ BEIIMYWHBI.
3aKOH pacrpeeieHus CiydailHol BenmnunHbl. QYHKIHS pacrpeiesieHus, €e CBOWCTBA, Trpaduk.
[I10THOCTD pacmpenesieHus HENPEPhIBHOW cly4yailHOW BENUYHMHBI (TJIOTHOCTH BEPOSATHOCTH).
Dopmyna 411 BEPOATHOCTH [IOIaJaHUsl HEIPEPBIBHOM CIIy4allHOM BEJIMYMHBI B JaHHBIN HHTEPBAJI,
BBIPQXEHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, TeOMETpUYECKUI cMbIch hopmysbl. bBunoMuanbHOe
pactpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeeseHue, HOPMalIbHOE
pacnpezesieHue, SKCIOHEHIIMAIIBHOE PacIIPEEIICHHUE.

Pa3nea 13. MaTemaTu4eckasi CTAaTUCTHKA.

[Ipeamer maremaTrueckoil craTucTuku. OCHOBHBIE 33/]Ja4M MATEMAaTHYECKOM CTaTUCTUKH.
Boi6opounsiii Meron. Cratuctuueckoe onvcanue. Beibopku. I'nctorpaMma U MojaMroH 4acTor.
Craructudeckast (ammnupudeckas) GyHKIUS pacnpeneneHus. BeIOOpoYHbIe XapaKTEPUCTUKH U HX
pacnpenenenus. CocrosiTenbHble, 3()QEKTUBHbIE CMEIIEHHbIE M HECMEIIEHHbIE OLEHKU
napaMeTpoB. CTaTUCTHUUECKOE CPEIHEE, CTATUCTUYECKAsl AUCIIEPCUS U CTATUCTUYECKOE CPEHEE
KBaJIpaTUYHOE KaK TOYEYHbIE OLIEHKH HEM3BECTHBIX: MAaTEMATUUYECKOTO OXKUAAHUS, TUCIIEPCHUH,
CpPEIHEro KBaJpaTHYHOI'O OTKJIOHEHHs. JloBepHUTENbHbIE UHTEPBAJIBI U MHTEPBAIbHBIE OLICHKU.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH IO OosblIMM BbIOOpKaM. JloBepuTenbHas
OIIEHKa MAaTe€MaTU4YeCKOro OXHUJaHUs IPU HEU3BECTHOM aucnepcuu. [loBeputenbHas OLIEHKa
CpeIHEero KBaJgpaTUYHOro OTKJIOHeHHus. TouHble BbIOOpOuHBIe pacnpezaeneHus: CtproneHTa (t-
pacnpenenenue), Pumepa-Crenekopa (F-pacnpenenenue), Ilupcona ()?-pacupeneseHue).
[IpoBepka cTaTUCTHUECKUX THMIOTE3. MaTemMaThuueckhe MEeTOJbl MPOBEPKU CTATUCTHUECKUX
TUIOTE3. DJIEMEHTBI TEOPUU KOPPEISALIUU.

4. O0beM y4eOHOH JUCHUIIMHBI
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Cemectp

Bua yueonoii padoTnbl Bcero 1 2 3 4
3E AKkan.u. 3E AKkaj.u. 3E AKkaj.u. 3E AKaa.u. 3E AKaa.u.
O6masi TpyA0eMKOCTh THCITHILJIHHBI 19 684 5 180 4 144 5 180 5 180
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHSA: 8 288 2,66 96 1,78 64 1,78 64 1,78 64
Jlekuuu 4 144 1,33 48 0,89 32 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTejibHAasi pa6oTa 8 288 2,34 84 1,22 44 2,22 80 2,22 80
KonTakTHas camocrosiTenbHas paboTa 0,4 0,4 0 0 0
CamocTosTenpbHOE H3YYCHUE Pa3/IesioB 8 2876 2,34 836 1,22 44 2,22 80 2,22 80
JICIATUTHHBI
Bua KOHTpOJIs1 — DK3aMeH 3 108 1 36 1 36 1 36
KoHrakTHass  pabora —  mIpOMEXYyTOYHAs 1.2 0.4 0.4 0.4
aTTecTanus 3 1 1 1
[TonroroBka K SK3aMeHY. 106,8 35,6 35,6 35,6
Buj1 MTOroBOro KOHTpOJISA: 3ader ¢ oLeHKOM JK3aMeH JK3aMeH IK3aMeH
Cemectp
Bun yuedHoii pa6oTsl Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTp. 4. 3E AcTp.4. 3E AcTp.4. 3E AcTp. 4.
OO01asi TPy/10eMKOCTh JHCHHMIIIHHBI 19 513 5 135 4 108 5 135 5 135
KonTakTHasi padoTa — ayIuTOPHBIE 3aHITHSI: 8 216 2,66 12 1,78 48 1,78 48 1,78 48
Jlekyn 4 108 1,33 36 0,89 24 0,89 24 0,89 24
[Tpaktuyeckue 3anstus (I13) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTesibHasi paboTa 8 216 2,34 63 1,22 33 2,22 60 2,22 60
KonrtaktHas camocrositenbHasi paboTta 0,3 0.3 0 0 0
CaMocCTOsATENbHOE N3YUEHHUE PA3/IEIO0B 8 2157 2,34 62.7 1,22 33 2,22 60 2,22 60
JMCIUATUTAHBI
Buja koutpoJisi — Ok3ameH 3 81 1 27 1 27 1 27
KontaktHas  pabora —  TPOMEKYyTOUHAs 0.9 0.3 0.3 1 0.3
aTTeCcTaIus 3 1 1
[ToaroToBka K 3K3aMeHY. 80,1 26,7 26,7 26,7
Buj uTOroBOro KOHTpoJIs: 3ader c oneHkoM JK3aMeH JK3aMeH JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl THUCUUIIMHBI
«Du3zuKa»

1 Heab IMCUMIUIMHBI — MPUOOpPETEHNUE CTYACHTAMH 3HAHUH 10 OCHOBHBIM pa3ieiaM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B APYIMX €CTECTBEHHOHAYYHBIX AUCLHUILINHAX.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0IUIICS T0JIKEH::

Obnadamye cleayOUMI KOMIIETCHIUAMU ¥ HHAMKATOPAMH UX TOCTUKEHHUS:

OIIK-1.4, OIIK-1.12, OIIK-1.21.

3Hamy:

- (u3nYecKre OCHOBBI MEXAaHUKH, (PU3MKM KOJEOAaHWH M BOJIH, JJIEKTPUYECTBA H
MarHeTus3Ma, 3JIEKTPOJUHAMUKH, CTAaTUCTMYECKOM (U3MKH W TEpMOJUHAMUKH, KBAHTOBOH
bu3uKy;

- CcMbICI (DyHIAMEHTaIbHBIX (PU3MUECKUX 3aKOHOB, NPUHIMIIOB U IOCTYJIAaTOB; HX
(OpMYITUPOBKH U TPaHUILIBI TPUMEHUMOCTH;

- CBSI3b ILUPOKOro Kpyra (U3MYECKUX SBICHUH ¢ (yHAAMEHTAIbHBIMU MPHHLUIAMH U
3aKOHaMH (PU3HMKH; OCHOBHBIE METO/IBI PELICHHS 3a]1a4 110 OMMCAHHIO (PU3NIECKUX SIBICHUM;

- METO/Ibl 00PabOTKHU Pe3ysIbTaTOB (PU3NYECKOIO SKCIIEPUMEHTA.

Ymems:

-[IPUMEHATh TEOPETUUECKUE 3HAHUS U DKCIIEPUMEHTAIbHBIE METOMbI MUCCIEA0BAaHUS IIPU
pemeHnn mpohecCHOHABHBIX 3a/1a4;

-IPOBOJIUTH PACYETHI, OCYILECTBIIATh aHAJIU3 U Ha OCHOBE ATOIO JielaTh 00OCHOBaHHbIE
BBIBO/IbI;

- aHAJIM3UPOBATH PE3YJIbTAThl HAOIIOIEHUH U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHLUIIOB (PU3UKH;

- ONpeAesATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMILIEKCY 3KCIEPUMEHTAIbHOM
UH(OPMALIUHU TIPH TIOMOIIN TpaprKOB, TAOIHII U YpaBHEHUI;

- IPEACTaBIATh 00pa0OTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(POPMALIUIO B
YCTHOM M MHCbMEHHOHN (opMe, B TOM UYHUCIIE C UCIOJIb30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTU.

Braoemy:

- HaBbIKaMU PabOTHI C IUPOKUM KPYroM (pru3nuecKkux mpubopoB U 000pyL0BaHMS;

- HaBbIKaMU 00OCHOBAHHUS CBOUX CY)KJIEHHUI U BBIOOpa METO/1a UCCIIEJOBAHMUSI.

3 Kparkoe conep:kanue JMCIHHIITHHbI

Pa3zoen 1. Beeoenue 6 mexanuxy.

1.1. Ponb kypca «®u3uka» B yueOHOM Ipoliecce XUMUKO- TexHosorundeckoro BY3a.
OcHoBbl MexanukH. Knaccuueckast Mexanuka HploToHa 1 rpaHuna ee mpuMeHUMOCTH.
Kunemaruka. Mexanndeckoe asmxenue. Cucrema orcuera. MarepuaibHas Touka. TpaeKkTopusl.
[Tepememenue u nmytb. CKOpocTh U yckopeHue. PaBHOMepHOE U paBHOIIEpEMEHHOE
npsAMOJIMHEHOe NBMKeHue. OTHOCUTENBHOCTh JIBMKeHus. CrioxxeHue ckopocrteid. ['paduku
3aBUCHUMOCTH KHHEMATHYECKUX XapaKTEPUCTHUK OT BPEMEHU IIPU PaBHOMEPHOM U
paBHOIIEpEMEHHOM JBMXeHnU. CBOOOJHOE MajieHne Tell. Y CKopeHre CBOOOIHOTO MaIeHusl.
IIpumepsl.

1.2. KunHemaruka BpallaTeJbHOIO JBWKEHHUSA. XapaKTEPUCTUKH BpalllaTelIbHOIO
nBmwxeHns. OcHoBbl quHaMukH. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHUCTEMBI OTCYETA.
[Tpuruun otHocurensHocTH ["anunes. Cuna. Bropoii 3akoH HetoToHa. MOMEHT cuiibl. Y clloBUE
paBHoBecusl. LlenTp macc cuctemsl. Tpetuit 3akon Hetorona. 3akon I'yka. Cuna tpenust. Tpenue
NOKOsI. TpeHHE CKONbKEHUS. 3aKOH BCEMUPHOTO TATOTEHMsI. CHIIBI TSDKECTH, BEC, TPUMEPHL.

1.3. 3akonbl coxpanenus. Mmnynbec marepuanbsHON TOouku. Bropoi 3axkoH HeroToHa B
UMITYJIbCHON (hopMe. 3aKOH COXpaHEHHs uMITyabca. PaboTa cuibl, MOIHOCTE. DHeprus. Buabt
MexaHu4yeckoil sHepruu. KoHcepBaTUBHbBIE CHUCTEMbI. 3aKOH COXpPaHEHUS B MEXaHUKE. 3aKOH
COXpaHEHMsI MTOJIHOM 3Hepruu. [IpumMepsr.
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1.4. Mexannueckue KojieOaHUsST W BOJHBI. [ 'apMOHWYECKHMH KoJeOaHWs. AMIUIMTYAA,
nepuo, yactora. I Ipy>KMHHBIN MasgsTHUK, MATEMAaTUYECKUI MAasATHUK. 3aKOH COXPAaHEHUS SHEPTUU
npu KosieOaTelIbHOM JBMXKEHHH. BoyiHOBasi moBepXHOCTb. DpoHT BonHbL. [lomepeunbie u
IIPOJ0JIbHBIE BOJIHBL. [Ipumepsl.

Paszoen 2. Beeoenue 6 monekyniapHnyo puzuky u mepmoOuHamuKy.

2.1. OcuoBei MKT (MonekynsipHO-KMHETHYECKON Teopuu). OmnbITHOE 00OCHOBaHUE
nonoxkenud MKT. BpoyHoBckoe nuxeHue. BzaumopeiictBue Mosekyid. Ywucio ABoraupo.
Wneanpupiii ra3. OcHoBHoe ypaBHeHHe MKT. Cpennss KBaapaTH4Has CKOPOCTb JIBUYKEHUS
Mmonekyn. Temneparypa. AGcontoTHas Temneparypa. [Ipumepst.

2.2 VpaBuHenue MenneneeBa-Knanelipona. VYHuBepcalbHas Tra3oBas [OCTOSIHHAs.
Mzomnpomneccrr. ['paduku m3omponeccoB B koopamHarax pP-V, V-T, p-T. 3akon [anpToHa.
IIpumepsl.

2.3. Wcnapenue u koHueHcanus. HacellieHHble W HEHachIlleHHbIE Mapbl. Kunenue
XKHUIKocTH. Bnaxknocts Boznyxa. Kpucrammueckue u amopdusie Tena. OCHOBBI TEPMOIUHAMHKH.
Buytpennsis sHeprusi. KomumyectBo TemnoTel. TermoeMkocTs  BemiectBa. PabGora B
TEPMOJMHAMHUKE.

2.4. IlepBbIii 3aKOH TEPMOJIMHAMHUKHU. AuadaTHbIN mporecc. HeoOpaTuMocTs mporeccoB
B nipupoje. Bropoit 3akon tepmoaunamuku. KIIJI tennoBeix aBurarenei. MneansHas terosas
MalInHa.

Paszoen 3. Quzuueckue ocHosbl Mexanuxu.

3.1. Ilpeamer ¢u3uku. Meroabl (PU3NYECKOTO HCCICIOBAHUS: OIBIT, THUIOTE3a,
sKcriepuMeHT, Teopus. [lpeamer kunemaruku. Ilepemenienue, CKOpPOCTb, YCKOpEHHE.
KunemaTnyeckue xapakTepUCTUKU BpalIaTEIbHOTO JIBHXKCHHUS.

3.2. 3akonsl HploToHa. 3aKOH BCEMHUPHOIO TATOTEHUs. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBrxeHue Tena nepeMeHHou Maccbl. Y paBHeHus: Meniepckoro. @opmyina [{uonakoBckoro.

3.3. Yopyruili u Heynpyrui ynaapsl mapoB. MOMEHT WHEPIMH MaTepUaTbHON TOYKH U
TBEPJOTO TeJa.

3.4. Kunemaruka rapmMoHuyeckux KojeOanui. JluddepenuunanbHoe ypaBHEHHUE
rapMOHUYECKUX KosnebaHui. [ToHsTHE 0 3aTyXaroIuX U BBIHY)KJICHHBIX KojeOaHusaX. BoinHoBoe
JBUXKEHHE. BOTHBI IPOAOIbHBIE U MONIEPEYHBIE.

Pa3zoen 4. Ocnoguvl monexynapHou usuxu.

4.1. DneMeHThl TEPMOAMHAMHKM M (PU3MUECKONM KHUHETHKU. VjieanbHbI ras.
Pacnpenenenue bonsiiMana u ero obmedusndeckuit cMbic. PeanbHblii ras. YpaBuenue Ban-nep-
Baassca.

4.2. TepmonuHamuueckuii meronq B (Qusuke. PaBHOBecHble cocTosHusA. Hauana
TepMOAUHAMUKU. [IUKIIBI. DHTPONMS U €€ CTATUCTUYECKOE TOJKOBAaHUE.

4.3. SBnenue nepenoca. uddysus. 3akon dPuxa. TeronpoBogHocTs. 3akoH Dypre.
Buyrpennee Tpenue (BsizkocTh). 3akoH HbroToHa.

Pa3zoen 5. Dnexmpocmamuka u nocmosHHbIlL 21eKMpPUYecKuti mox.

5.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumons. JIUdneKkTpuku B
AIIEKTPOCTATUYECKOM I10J1€

Paszoen 6. Dnekmpomacnemusm.

6.1. 3akon Amnepa. 3akoH buo-Casapa-Jlanaca. Cuna Jlopenua.

6.2. MaraeTuku. DJIEeKTPOMarHuTHasl MHAYKIUA. Y paBHEHHEe MakcBea.

Paszoen 7. Onmuxa.

7.1. Unrepdepenuus BonH. Audpakuus BoiH. [lonspuzanus BoH.

7.2. TeruoBoe uznydyenue. 3akoH Kupxroga. ['unoresa [lnanka. KBantoBoe 00bsicHeHHe
TeroBoro usnydenus. Dpdext Komnrona.

7.3. SAnepnas monens aroma. IToctynarel bopa. Atom Bonopoaa o bopy.

Pazoen 8. Dnemenmoi keanmogoti pusuxu.
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8.1. T'mnore3a ne bpoinga. BonHnoBoe ypaBHenue Illpeaunrepa misi cTalMOHApHBIX
cocrossHuil. OnbiTel LlTepHa-I'epnaxa.
8.2. MmHorosnektpoHHsiid atom. Oddekr 3eemana. Ilpunmun Ilaynu. KsanTOBBIC
cTaTHCTUYECKUE pacnpenencaus bosze-DitnmreitHa u ®epmu-/Iupaka. ®oHoHbl. 3akonbl [{edast u

OUHIITEHA.

4 O0bem yueOHOH THCHMIIINHBI

Cemectp
Bcero
Buy yue6HOM paboTh Ne 1 Ne 2 Ne3
3E Axan. 3E Axan. 3E Axan. 3E Axan
. . . .
VDT T AR 14 | 504 2 72 6 216 6 216
JIMCITUILIHHBI
Kouraxruas padora — 58 | 208 | 09 | 32 | 27 | 9 2.2 80
ayJIMTOPHbIE 3aAHSATHS:
Jlexuuu 1.8 64 0,4 16 0.9 32 0.9 32
Hpaxrutieckue sansris 18 | 64 04 | 16 | 09 | 32 0.9 32
(I13)
JlaGopaTopHbIie pabOThI i i
(1P) 1.3 48 0.9 32 0.5 16
Camocrosirensnast 62 | 224 | 11 | 40 | 23 | 84 | 27 | 100
pabora
KonraktHas 0.2 0.2 i i
caMmocTosiTeNbHast paboTta
CaMocTosTeIbHOE 6,2 1,1 2.3 2.7
W3YYCHHE Pa3/ciioB 223,8 39,8 84 100
JIMCITUTLTHHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 - - 1 36 1 36
KonraktHas pabora —
MIPOMEXYTOUHAas 5 0.8 i - 1 0.4 1 0.4
aTTeCcTaIHsI
[TonroToBKa K 9K3aMeHY. 71.2 - 35.6 35.6
Bun nrorosoro 3auer 9K3aMeH IK3aMeH
KOHTPOJISA:
Beero Cemectp
Bun yueGHOM paboThI Ne 1 Ne 2 Ne3
3 Axan. 3E Axan. 3E Axan. 3 Axap,.
. . . .

UUDIEN R TEee 14 | 378 | 2 | 54 | 6 | 162| 6 162
JIMCITUTLTHHBI
Konrakrnas padora— | ;o | 156 | 09 | 24 | 27 | 72 | 225 | 60
ayJIMTOPHbIE 3aAHSATHS:
Jlexiuu 1.8 48 0,4 12 0.9 24 0.9 24
%’;‘)"mqec““e ST 18 | 4 | 04 | 12 | 09 | 24 | 09 24
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JIaGopatopHbie padOThI

(JIP) 1.3 36 - - 0.9 24 0.5 12

CamocroaTelbHas

paGora 6,2 168 1,1 30 2.3 63 2.7 75

KonTakTHas

0,15 0,15 ] ]
CaMOCTOsTCIIbHAs pa60Ta

CaMocCTOSTENBLHOE 6,2 1,1 2.3 2.7
M3y4eHHUe pa3/IeiioB 167,85 29,85 63 75

MUCHUIIINHEI

Buabl KOHTpOJIA:

IK3aMeH 2 54 - - 1 27 1 27

KonrtaktHas pabora —
MIPOMEKYTOUHAS 0.6 - 0.3 0.3
aTTecraius

IToaroroBka K 3K3aMeHy. 53,4 - 26.7 26.7

Bua utorosoro
KOHTPOJIS:

3auer IK3aMeH IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«O01mas ¥ HeopraHn4yecKasi XuMUsDH)

1 Heap AMCOMIVIMHBI — NPUOOPETCHHE 3HAHWUN W KOMIICTCHIHH, (GopMHUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JIaCTH TCOPETUICCKUX OCHOB XUMHUU U XMMHUH DJIIEMECHTOB.

2 B pe3yabTaTe H3y4eHHUs IMCUUILUIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obaaoams clieqyOmUMU KOMIETCHIIMSIMU U HHIAUKATOPAMH UX JOCTH)KCHUS:

OIIK-1.5, OIIK-1.13, OIIK-1.14, OIIK-1.22.

3name:

— BJIEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYIT;

— OCHOBBI TEOPUU XMMHUUYECKOM CBSI3U B COEUHEHUAX PA3HBIX TUIIOB, CTPOEHUE BELIECTBA
B KOHJEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH INPOTEKAHUSI XUMHUYECKUX IPOLECCOB U XaPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl ONMCAHUsI XMMUYECKUX PAaBHOBECHI B paCTBOpax 3JEKTPOJIUTOB;

— CTPOEHUE U CBOMCTBA KOOPJIMHAIIMOHHBIX COCIMHEHUN;

— MOJIyYEHHUE, XMMUYECKUE CBOKMCTBA ITPOCTHIX U CIIOKHBIX HEOPTaHUYECKUX BELIECTB.

Ymems:

— BBIIOJIHATh OCHOBHBIE XHMMHYECKHE OIEpaluu, OMNpPENesTh TEPMOJINHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEaKIMil 1 PaBHOBECHBIE KOHIICHTPAIlMU BEILIECTB;

— HCIOJIb30BaTh OCHOBHBIE XMUMHYECKUE 3aKOHBI, TEPMOJMHAMUYECKUE CIIPABOYHBIC
JIAaHHBIE JIs1 pEeIIeHHs TPo(eCCUOHATbHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIUSHHUE PA3NUYHBIX (DAKTOPOB Ha pPABHOBECHE B XHUMUYECKUX
peaKkuusx.

Bnaoemn:

— TEOPETUYECKMMH METOJaMH OMHUCAHHUS CTPOEHUS U CBOMCTB MPOCTBIX U CIOKHBIX
BEILIECTB HA OCHOBE JIEKTPOHHOTO CTPOCHUS UX aTOMOB U TIOJIOKEHUS B IEPUOIUUYECKON CUCTEME
XUMHYCSCKHX DJICMEHTOB;

— OCHOBHBIMU HaBBIKAMU pa0OThI B XUMUYECKOM J1ab0paTopuu;

— OKCIEPUMEHTAIBHBIMA METOJIAMU OTPECIICHUS] HEKOTOPBIX (PU3UKO-XUMUUYECKHX
CBOVCTB HEOPTAHUYECKUX COCITUHEHUN.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI
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Pazoen 1. TlpuHIHATIBI XUMUT

1.1 Ctpoenue aroma.

BonHoBBIE CBOMCTBA MaTepHaIbHBIX 00BEKTOB. YpaBHeHHe ne bpoiuns. CooTHomeHHE
HeonpeneneHHocTel ['elizenOepra. [lonsTre o kBaHTOBOM MexaHuke U ypaBHeHuu Llpenunrepa.

1.2 Ilepuonnueckuii 3aK0H U EpUOIUYECKasi CHCTEMA.

CoBpemenHass (OpMYIHPOBKa MEPUOANYECKOTrO 3aKoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3aloOJHEHHE D3JEKTPOHHBIX CJIOEB MU 000JOYEeK aTOMOB B
nepuoauyeckoit cucreme snemeHToB .M. Menneneena.

1.3 OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

Crenenn okucieHus. BaxkHelime OKUCIUTEIN U BOCCTAaHOBUTENU. BaxkHeline cxeMbl
IIPEBPAILECHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX.

1.4. Xumuueckas CBsi3b M CTPOCHUE MOJIEKYI.

KoBaneHTHas CBsA3b, OCHOBHBIE IIOJIOKEHHUSI METOJA BaJECHTHBIX CBs3eil. PaccMoTpenue
CXEM IepPEKPhIBAaHUS ATOMHBIX OpOUTaseH Ipu 00pa3oBaHUU CBs3eH B MoJieKynax. [ ubpunuzanus
BOJIHOBBIX (pyHKIMHA. OCHOBHBIE TOJIOKEHUSI METOJIa MOJNeKyIsapHbIX opoutaneir (MO JIKAO).
Meton ['wnnecnu. OOmue cBeoeHUS O KOMIUIEKCHBIX COCIMHEHUSX, HX CTPOCHUE.
MexxMonexyspHas ¥ BHyTPUMOJIEKYJISIpHAsE BOJAOPOIHAS CBsi3b. VIOHHAs CBSI3b KaK MpeeIbHBIMA
cily4ail KoBaJIeHTHOM cBsizu. OOIIMe NpeAcTaBiIeHUS O MEXMOJIEKYISIPHOM B3aUMOJECHCTBUU:
OPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOIEUCTBUSI.

1.5. IlonsiTE O XUMUYECKON TEPMOJUHAMUKE.

Tepmogunamuveckne  QyHKOMH ~ COCTOSHHUS  (XapaKTepHCTUYECKHE  (DYHKIUH).
BHyTpeHHsIs SHEprus U SHTANbNUA, UX (GU3HUECKUN CMBICI. TepMOXUMUS U TEPMOXUMUYECKUE
ypaBHeHus. 3akoH ['ecca u cieacTsus u3 Hero. [loHsTre 00 SHTpONUH, aOCOIOTHAS SHTPOIHUS U
CTpOEHHUE BellecTBa. MI3MeHeHne SHTPONUH B PA3IMYHBIX MIPOIECCaX.

1.6. [TonsiTHe 0 XUMHUUYECKOW KMHETHKE. XUMHUUECKOE PaBHOBECHE.

OnHocTanuifHbIC U CIIOKHBIE peaKIuu. 3aKOH JercTBYIomuX Macc. KoHcranTa ckopoctu
peakuuu. MOJIEKYIsIpHOCTh M TOPANOK PEAKUUU. 3aBHUCHUMOCTh CKOPOCTH PEaKLUUHU OT
TEMIIepaTypbl; YHTAIBINS aKTUBAIIMU. | OMOTre€HHBIN U TeTepOreHHbIN KaTalus.

Hctunnoe u kaxyiieecs: paBHoBecus. KoHcTaHTa XMMUYECKOTO paBHOBecHs. CMeleHne
XUMHUYECKOro paBHOBecus, npuHuui Jle-lllarense — bpayna.

Oueprusi ['m60ca, ee CBs3b C SHTPONHUEH M SHTANbNUEH. DU3HMYECKUN CMBICIT YHEPTUU
['n66ca. DHTponuilHbII W 3HTaNbNUAHBIN (akropbl npouecca. CBsa3b AG’: ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXkaromue  00pa3oBaHUE  KUAKUX  HCTHHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOIMUTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcraHTa auccolpanvi. PaBHOBECHE B CHCTEME, COCTOSIEH H3
HACBIIIEHHOTO0 PacTBOPAa MaJOpacTBOPUMOTIO JJIEKTPOJIUTAa M €ro KpuctauioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHUI. PaBHOBecHe auccouuanuy BoAbl, HOHHOE MPOU3BE/ICHUE
BOJIbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus cosneid.

Pazoen 2. Heopranudeckas Xumust

2.1. Xumus S-nnemMeHToB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopoa-niepBbiii 31eMEHT MEPUOAMYECKOM CHUCTEMBI, €ro JBONCTBEHHOE MOJIOKEHHE.
OneMeHThl 1-2 m 13-18 rpynn nepuoandeckoil CHCTeMbl. 3aKOHOMEPHOCTH B W3MEHEHUU
ANIEKTPOHHBIX KOH(HUTYpamuii, BEIUYHH PAIUYCOB, AICKTPOOTPHUIATEIHPHOCTH € JIHEPTUHU
MOHU3ALIMKA aTOMOB. TUNIUYHBIE CTENEHU OKUCICHUS. XMMUUYECKHE CBOMCTBA MPOCTHIX BEUIECTB.
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3aKOHOMEPHOCTH B CTPOCHHUUM M CBOMCTBAX OCHOBHBIX THUIIOB COEAMHEHUN, UX IMOJIyuEHHE.
[IpupoaHble coequHeHus, MOTyYeHUE U TIPUMEHEHHE.

2.3. Xumus d-anementoB. 2.4, Xumus f- a1eMeHTOB.

OnemeHThl 3—12 rpynn NEpUOIUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B H3MEHEHUH
DIIEKTPOHHBIX KOH(PHUTYpaIUi, BEIMYUH PATUyCOB, SHEPTHH HOHU3AIUH, XaPAKTEPHBIX CTEIECHEH
OKHUCJICHHS, KOOPJMHAIIMOHHBIX 4YHCeT aToMoB. llpuponHbie coeaMHEHHUS, MOJIyuYeHUE U
COTOCTaBJICHHE (PU3MUECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M CBOMCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHToB.

4 O0beM yueOHOH THCHHMILINHBI

Beero CemecTtp
Bup yueoHoii padoTnl r 1 2
3E Axkan. 4. 3E | Axan. u. 3E Axan. 4.
OO0111as Tpy10EMKOCTh AUCITATUTHHBI 12 432 7 252 5 180
Kowrakrwas — padora  —| g4 192 | 311| 112 | 222 80
ay/JIMTOPHbIE 3aHATHSI:
Jlexnuu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie padboTsr (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesbHasi padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass ~ camocTosiTeabHas ) i )
padora 4,66 2,89 1,77
CamocrosiTeTbHOe U3y4eHUe 1678 104 63.8
pa3aenaoB AMCIHUANIMHBL ' '
Buabl koHTpOJIS:
IK3aMeH 2 72 1 36 1 36
KoHTtakTHas pabota —
MTPOMEKYTOYHAS ATTSCTAIIHS 08 04 04
IToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
2 1 1
KypcoBas padora 0,2 - 0,2
KoHnTtakTHas pabota — 02 ) 0.2
MTPOMEKYTOYHAS ATTSCTAIIHS ' ’
Bua uToroBoro KOHTpoOJIA: JK3aMeH 9k3amen, KP
Beero CemecTtp
. 1 2
Bua y4eOHoii padoThI Act
3E | Actp.w. | 3E | Acrp.u. | 3E . P:
OO61iast Tpy10eMKOCTh AUCIUTLTAHBL 12 324 7 189 5 135
Konrakrnas padora- | g 33 144 3,11 84 222 | 60
ay/IMTOPHbIE 3aHATHS:
Jlexuun 1,78 48 0,89 24 0,89 24
[Tpaxtuueckue 3ausatus (I13) 0,89 24 0,89 24 - -
Jla6opaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesibHas padora 4,66 125,85 2,89 78 1,77 47,85
KoHTakTHass  camMocCTOsTeIbHas 4.66 ) 2.89 ) 1,77 )
pabora
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CamocrosiTensHOe H3y4YCHHUE 125,85 78 4785
pa3esioB TUCIUILIINHBI

Buasbl koHTpOJIA:

JK3aMeH 54 27 1 27
KonraktHas pabora — 0.6 0.3 03
MIPOMEKYTOUHAs aTTECTALIMS

[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
KypcoBas paGora 0,15 - 1 -
KonraktHas pabora — 015 _ )
NPOMEKYTOUHAsL aTTECTALINS ’

Bua uToroBoro KOHTpoJIA: DKx3aMeH 9x3amen, KP

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI

((OpFaHI/I‘IECKaH XUMMUSD»

1 Heap AMCHUIUIMHBI — IPHOOPETEHNE CTYCHTAMHU 3HAHUN O CTPOCHHH OPTraHHYECKUX
COEIMHEHUI, OCHOBHBIX XUMHUYECKHUX CBOMCTBAX PA3JINYHBIX KJIACCOB OPraHUUYECKUX COCIUHEHUN
U METO/aX UX MOJYy4YEHHUsI, KaK IPOMBIIIIEHHBIX, TaK U JJAOOPATOPHBIX ; IPUOOpETEHNE 3HAHUI U

HaBBIKOB JIJIs1 OCYIIECTBJICHUS CUHTE3a OPTaHUYECKUX BEIECTB.
2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-1.6; OIIK-1.15; OIIK-1.23

3name:

— TCOPETHUYCCKUC OCHOBLI CTPOCHUA U CBOICTB PAa3JIMYHBIX KJIACCOB OPTraHUYCCKUX

COCJIMHEHM;

— CII0COOBI IMOJIYYCHHA U XUMHYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB OpTraHU4YCCKUX

COCJIMHEHM;

— OCHOBHBIC MCXAaHU3MBI MPOTCKAHUSA OPraHUYCCKUX peaKHHﬁ;

Ymvemn:

— HNPUMCHATHL TCOPCTUYCCKHUC 3HAHUA MJIA CHHTEC3a OPraHUYCCKUX COG)II/IHCHI/Iﬁ

Pa3JINYHBIX KJIACCOB;

— AHaJIu3upoBaTb MW MNPCACKA3bIBATbL PCAKIIMOHHLBIC CBOMCTBa OpTraHN4YCCKUX

COE€IUHEHUI;

— COCTaBJISITh CXEMbl CHHTE3a OPraHMYECKUX COSAMHEHUM, 3aJaHHOTO CTPOCHHUS;
Braoemy:

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKALIUU OPTraHUYECKUX COETMHEHUM;

— OCHOBHBIMH T€OPETHYECKUMH NPEACTABICHUSAMHI B OPraHUYECKON XUMUM;

— HaBBIKAaMHM 00OCHOBaHMSI PAl[MOHATIBHBIX CIIOCOOOB MOTYYEHHSI OPraHUUYECKUX BEIIECTB.
3 Kpartkoe conep:kanue JMCIHIITHHbI

Pazoen 1. Teopemuueckue 0ocHOBbI Op2AHUUECKOU XUMULU.

1.1. IIpupona KOBaJIEHTHON CBA3H.

[Ipupona xoBaneHTHOM cBszu. Dopmynsl Jlptonca. dopmanbHbId 3apsii. ATOMHBIE

opoutanu (AQO). Tumbl nepekpsiBanus opoOuTaneil. [IpuHIMI MakCUMaTbHOTO MEPEKPHIBAHUS.
Teopust rubpunmzanuu AO. Teopusi OTTaIKWBaHHS SJIEKTPOHHBIX TAp BaJEHTHON OOO0JIOYKH
(OBIIBO) u dhopma Mosekya. ATOMHO-OpOuTaNbHbIE MoJenH. [1oISIpHOCTh KOBAJIGHTHOU CBSI3U.
NunyktuBHbl d¢dekT 3amectuteneid. Jlemokanm3oBaHHAas KOBAJICHTHAs CBSA3b, YCIOBHS
nenokanuzanuu. ConpsbkeHue, Buabl conpsbkeHus. [lonsatue o kpocc-conpspkeHHH. CriocoObl
M300paxKeHus J1eJI0KaIM30BaHHOM KOBaJIEHTHOM CBsI3U. Teopus pe3oHaHca. CBepXCOnpsKeHUeE.

1.2. Teopus MOJEKYJSPHBIX OpOUTAIIEH.
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Teopus monexkymsipabix opoutaneit (MO). OcHoBHbIe nonoxenus Teopun MO JIKAO; n-
[Mpubnmxenne. Meron MOX. Pacuer stuneHa. AHanu3 pe3ynbTaTOB pacyera STHieHa, 1,3-
OyranueHa, akpojenHa. CoOCTBEHHBbIC PHEPTrUU U COOCTBEHHBIC KOXDG HUIMEHTHI. [ paHUYHbBIC
opoutamu: B3MO u HCMO. DOnexkTpoHHBIE IUIOTHOCTH, 3apsabl Ha atroMax. MonekyispHas
auarpamMma.  DJHepreruueckas — auarpaMma u rpaduyeckoe  uzobpaxkenue  MO.
OKCHEpUMEHTAJIbHBIE METOJbl KBAHTOBOM XMMHuHU. [loTeHIMAanbl MOHM3ALMKU U DIIEKTPOHHOE
CPOJICTBO OpraHUYECKUX MoJieKyl. DOoTonoHU3a1us MEeTaHa.

1.3. ITonsiTue 0 MexaHu3Me OPraHUYECKON peaKIuu.

Krnaccudukanus opraHMueckux peakiuil: MO TUIy MpeBpallleHus, MO THUILY pa3pbiBa
cBsized, mo xapakTtepy axTtuBauuu. Kiaccupukanusi peareHtoB. Ilonatue o MexaHuzme
XMMUYECKOM peakuuH. OHepreTuyeckas auarpamma. OHeprus aktupanuu. llepexomnoe
COCTOSIHUE M MHTEpMeIuaT. AKTUBUPOBAHHBIM KOMIUIEKC. CKOPOCTBIMMUTUPYIOLIAs CTaIusl.
Panee u mnosnHee nepexonnble cocTossHUA. Iloctynmat Xsmmonpa. Kunetuka peakuun.
TepMoanHaMKKa peaKLUN.

1.4. Kucnotsl 1 OCHOBaHHS B OpraHUYECKON XUMUH.

Kucnorel u ocHoBaHMs B opraHudeckod xumuu. Teopus bpencrena. KosmuectBeHHas
orleHKa KUCIOTHOCTH U ocHoBHOCTH. OH-, CH- u NH-Kucnotel. OnextpoHHbIE 3(QQEKTHI,
BJIUSIIOLIME Ha KUCJIOTHOCTh U OCHOBHOCTh OPTaHUYECKUX COEIMHEHUI.

O0600611eHHas KOHUENIUS KUCIOT U ocHoBaHu# JIptonca. KucinoTHO-OCHOBHBIE peakiuu
JIptouca. IIpoMexyTOouHblE COEAMHEHMS] M YaCTUIbl OPraHWYECKUX PpEaKLUid: JIOHOPHO-
aKIIETITOPHbIE KOMITJICKChI, HOHHBIE Maphl, KAPOOKATHOHBI, KAPOAHUOHBI, HOH-PATUKATIBL.

KomnyectBenHoe omucanue 3eKTpoHHBIX 3 dekroB 3amectuteneit. [lonstue o o,p-
aHanuse. PeaknmonHnas cepus. 6-KoHcTaHThl, ux BuUIbl. YpaBHeHHs ['ammera m Tadra. Yuer
cTepuyeckoro Qakropa.

1.5. Crepeounzomepus.

Tunsl crepeon3oMepoB: KOHPOPMEPHI, TI'€OMETPUUECKUE H30MEPHI, SHAHTUOMEPHL.
Onrtuueckass wu3omepus. XUpalbHOCTh. XHpaibHas MOJIEKYyJa. ACHUMMETPUYECKUH LIEHTP.
OnTuueckasi akTUBHOCTb. OHAHTUOMEpBI, aHTUNOAbl. Panemuueckas cmecb. CrocoObl
IPOCTPAHCTBEHHOI'O M300paKEHUsI ONTHYECKUX H30MepoB. OTHOCHTENbHAass M aOCONIIOTHAs
koHpurypamuu. [Ipoexknmu @umepa. D,L-Homenknatypa. R,S-Homenknarypa. [lonstue 06
ONTUYECKON AKTUBHOCTU COEUHEHMH C IBYMsI aCHMMETPUYECKUMHU LIEHTpaMu. J(nactepeomepsl,
Mme30-, 3pumpo- U mpeo-(Hopmsl.

Paszoen 2. Ankanvl, yuxnoankamsi, ankensl, aIKuHbl U NOJIUCHDL.

2.1. AnkaHsl.

I'omonornueckuit  psg.  Msomepus.  Homenknarypa.  CnocoObl  MOdy4eHHS.
[IpocTpancTBeHHOE U 3NMeKTpoHHOE cTpoeHue. Kondopmammu, cmocoOsl u300pakeHus,
CpaBHUTENbHAS YCTOMUYMBOCTh. Du3nueckue cBoicTBa. [loTeHIIMAIBI HOHU3ALKMK U 3JIEKTPOHHOE
CpPOACTBO, 0OINas XapakTEepUCTHKA PEAKIMOHHON cmocoOHocTH. Peakuum — ankaHoB.
I'aorennpoBanne MeraHa. MexaHu3M peakuud. TertoTel OTAEIBHBIX CTaIUid W CyMMapHBIN
TerioBoi 3 dexT. Kunetnka rajoreHupoBaHUsS MeTaHa. DHEpPreTudeckas [uarpaMmma peakiuu.
Oneprus aktuBauuu. IlepexomaHoe cocrosiHue. Peakuuu rajoreHupoBaHUsS TOMOJIOTOB METaHa:
OpHUEHTAINS, PEaKIIMOHHAS CIIOCOOHOCTh, PETHOCENEKTUBHOCTD. PsIT yCTOMYMBOCTH alKHIBHBIX
pagukanoB. Jlpyrue pagukanbHble (IIETTHBIE W HEIENMHBIE) pPEaKIuy alkaHoB. Peakrus
Konoganosa, Mexanu3m peakiuu. CynbdoxnopupoBanue mo Puny, mexanusm peakuuu. [lonsrue
00 MOHHBIX peakusIX aakaHoB. NoH MeToHUSI.

2.2. llukioankaHbl.

l'omonornueckuit  psg.  UMzomepusa.  Homenknatypa.  CrocoObl  MONTYy4eHHS.
[TpocTpancTBeHHOE U neKTpoHHOE cTpoeHue. Kondopmammu. Tumbl HampsoKeHUH B IHKITIAX
(yrioBoe, TOpCHOHHOE, TpaHCaHHYJspHOE). OTHOCHUTENbHAs YCTONYMBOCTH ITUKJIOATKAHOB.
Ouznyeckue cBoiicTBa. [loTeHIManpl HMOHWU3AMKA W DIEKTPOHHOE CPOJCTBO, oOIIas
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XapaKTEePUCTUKA PEaKIIMOHHON criocoOHOoCTH. KoHpopManmy uKIorekcana. DKBaTopHaibHbIC U
akcuaJbHble CBA3U. lIpocTpaHCTBEHHass M30MEpHs 3aMELICHHBIX LUKIOrEKCaHoB. Peaknuu
nuKIoankaHoB. (OcoOeHHOCTH peakuuid MallbIX [HKIOB. BakHeimne mnpeacTaBUTeNu:
LUKJIOIIPOIIAH, IUKJIONIEHTAH, UKIIOT€KCaH, 1eKaJINHbl, CTEPOU/IbI, alaMaHTaH.

2.3. AnKeHsl.

l'omonornueckuit  psg.  W3omepus.  Homenxmarypa.  CrmocoObl  MONyYeHHS.
[IpocTpaHCTBEHHOE CTPOCHHUE U MPOCTPAHCTBEHHAS N30MEPHS aJIKEHOB. DJIIEKTPOHHOE CTPOCHHUE.
Ouznyeckue cpoiictBa. [loTeHIMaNBl HMOHW3AMKA M 3JIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTepUCTHKA PEaKIIMOHHON CIIOCOOHOCTH.

Peakium ankeHoB. Peakiuu 31eKTpopHIEHOTO IPUCOSANHEHHS AIKEHOB: IPUCOCTUHEHNE
rajJjoreHOBOJIOPOJIOB, BOJIbl, TAJIOTEHOB; MEXaHU3Mbl peakuuid. Peakuns okCUMepKypHUpOBaHHUS-
JEMEPKYPUPOBaHUS, MEXAHU3M peakuuu. [ 'uapoOopupoBaHHE aTKEHOB, MEXAHHU3M DPEAKIMH.
Bnusinue crpoenus ankuinOopaHa Ha perHOXUMHIO peakuuu. Tpanchopmanuu ankuiOopaHOB B
COCAMHEHUsI Jpyrux KiaccoB. OCOOEHHOCTH TOJYYEHHUS CIHMPTOB Yepe3  KHCIOTHO-
KaTaJIM3UPyeMOE  MPUCOEAMHEHUE  BOJbl, OKCUMEPKYpPHUPOBAaHHUE-IEMEPKYPUPOBAHHE U
rupoOOpUpOBaHUE €  MOCIEAYIOUIMM  OKHMCIEHHUEM. PermocenekTHBHOCTh  peakuuid
anekTpoduiIbHOrO mpucoeanHenus. [Ipapuno MapkoBHIKOBA U €r0 TEOPETHUECKOE OOBSICHEHHUE.

CBoOoHOpaaMKATBHOE TPUCOSAMHEHIE OpoMOBOIOpoa (TIepekucHbIi 2 dekt Kapama),
MEXaHU3M peaklUuu. Peakinu paaukaibHOr0 3aMEIIeHHUS aJIKEHOB, IPOTEKAKOUIUE C COXPAaHEHUEM
JIBOMHOM CBSI3U: AJNTUJILHOE TaJIOTeHUPOBaHUE (XJI0pUpoBaHue 1o JIbBOBY, TaIOTeHUPOBAHUE TIO
Bomo-Ilurnepy), Mexanusmsl peakiiuii. O30HOIU3 aJIKEHOB C MOCIEIYIOIINM BOCCTAaHOBIICHUEM,
3aBUCHUMOCTb CTPOEHUS MPOJYKTOB O30HOJIM3A OT YCIOBUM BOCCTAHOBJIEHUS. DTIOKCUIMPOBAHNE
ankeHoB (peakuus IIpunexaea). Cun-IUTHAPOKCUIUPOBAHUE aJKEHOB: peakius Baruepa,
peakmusi Kpure, meron Maiinca, peakuus Bynsopaa); MexaHuU3Mbl peakuuid. Anmu-
TUTHIIPOKCUITUpOBaHue ankeHoB (peakuus [IpeBo), mexanusm peakiuu. Tpanchopmanus
AJIKEHOB B aJIbJETU/Ibl, KETOHBI U KApOOHOBBIE KUCIIOT. OKHCIEHNE AIKEHOB B IIPUCYTCTBUH COJIEH
nautaaus (Bakep-nporecc).

I'unpodopmunmpoBanue QJIKEHOB, MIOJIy4YEHUE CIIUPTOB u aJIbJAECTHIOB.
Kommnexcoobpa3oBanue ojlepUHOB ¢ MEPEXOAHBIMU MeTaulaMU. [ OMOTreHHOe U reTeporeHHoe
ruapupoBanue. KapOensl n kapOeHouapl. CTpOoE€HHE CUHIJIETHBIX M TPHUIUIETHBIX KapOEHOB.
Mertonbl renepanuu kapoeHoB. Peakiuu alnkeHOB ¢ KapOeHAMH U MX aHAJIOTaMH, CTEPEOXUMHUS
npouecca. Peaknus Cummonca-Cmura. Ilonumepuszanus ankeHOB (MOHHas, paJuKalibHasi,
KoopauHaiuoHHas). CTepeoperyisipHble NoaUMepbl. BakHeiine npeacTaBUTENU: 3TUJIEH,
IPOMNUIEH, OYTEHBI, IIUKIOTEKCEH.

2.4. ATKUHBL.

l'omonornueckuit  psg.  Msomepus.  Homenknarypa.  CnocoObl  MOITy4eHHS.
IIpocTpaHCTBEHHOE U DIEKTPOHHOE cTpoeHHe. Pusznueckue cBorcTBa. I[loTeHnmansl HoHU3aUu
U DIIEKTPOHHOE CpPOJACTBO, OOmIas XapaKTEepUCTHKAa pEaKUHOHHOW crnocoOHOocTH. Peakiumn
ankuHoB. CH-KHCIOTHOCTH TEpMHHAIBHBIX AJIKWHOB, IIOJYyYEHHE HATPUEBBIX, JIUTUEBBIX,
MarHMeBbIX, MEJHBIX U CEpeOpsHBIX IMPOU3BOJIHBIX AJIKMHOB. AILIETUIEHH]IbI, CTPOCHHE U
cBoiicTBa. Peaknuu 37eKTpPOPUIBLHOTO MNPUCOCTUHEHUS, UX MEXaHU3Mbl M CTEPEOXHMHUSI.
HyxneopunbHoe mnpucoequHeHHe K ajJKWHAM, MeXaHu3M peakiuuu. OKUCIeHHE alKUHOB.
CrepeoceneKTUBHOE BOCCTAHOBJIEHUE AJIKMHOB: TE€TEPOT€HHOE THIPUPOBAHUE AJIKMHOB U
BOCCTAHOBJIEHWE WIEJIOYHBIMH METAJUIAMH B JKHUJIKOM aMMHUake. Mwurpamusi TpOWHOW CBSI3H B
TEPMHUHAIIBHOE NosIokeHne. Onuromepusanus. BaxHeime npecTaBUTeNN: aleTHIIEH.

2.5. AnkanueHsl U OJIMEHBI.

I'omonornueckuit  pan. Kmaccudukanus. M3omepus. Homenknarypa.  CrocoObl
nonydeHus. AiuieHbl. [IOHSTHE O CTPOEHMHM M CBOWCTBaxX. AJIKQAUEHBI C COMNPSHKEHHBIMU
JNBOWHBIMU  CBsI3siMH. lIpocTpaHCTBEHHOE W 3JEKTPOHHOE CTpoeHue Oyra-1,3-n1ueHa.
Xapaxrepuctuka cBsizeil. Conpsixenue. OLEHKH SHEPTrUuu comnpsbkeHus. duznueckue cBOMCTBa.

78



[ToreHunanbl MOHM3AIMK M BJIEKTPOHHOE CPOJICTBO, OOMIas XapaKTEpUCTUKA PEaKIMOHHOMN
CHOCOOHOCTH.

Peaknun anka-1,3-nmuenoB. OcobeHHOCTH peaknuid mnpucoeauHenus: 1,2- u 1,4-
(compsixkeHHOE) TmpucoenuHeHne. MexaHusmbl peakiui. [loHsTHE O KHHETHYECKOM U
TEPMOJMHAMHYECKOM KOHTpOJIE pPeaKIuil 3JIeKTPOGUILHOTO MPUCOSAUHEHHUS] K alIKeHaM.
[TpumeHeHre B IPOMBIIIIIEHHOM cuHTe3€. [IoHATHE O HATypaJIbHOM M CUHTETUYECKOM KaydyKax.
Baxwneitimue npeacrasutenu: Oyra-1,3-AMeH, LMKIONEHTAIWEH, LUKIOATKAIUEHBI, TEPICHBI,
MOJINEHBI, KAPOTHH.

[lonsiTHE O NEPULMKINYECKHX pEaKLIUIX, HX OCOOCHHOCTH U KiacCU(pUKAIIMSL.
Huxknonpucoenunenue. uknogumepusanus ankeHoB. Peakuuu dunbca-Anbaepa. Konuenuus
rpaHUYHBIX opoOuTasel. OObsICHEHHEe 0COOEHHOCTEH MpoTekaHus peakiuu Juibca-Anbaepa ¢
NO3MIIMY KOHLENIMKM TpaHUYHBIX opOuTaneil. Vcnonp3oBanue peakiuu Junbca-Anbaepa s
CHUHTE3a OWIMKIMYECKUX ¢ MOJUIHUKINYECKUX COCAUHEHHH, sHOo-tipaBuio. [lonste o
rerepopeakuuu  Junbca-Anbaepa (XeneTpomHbie Mpouecchl). Opmo-XMHOJUMETAaHbl Kak
peareHThl B peakiusax Junsca-Anbaepa: cnocoObl UX TeHepaly U IPUMEHEHUE B OPraHu4eCKOM
CHHTE3€. OJeKTpouukiandeckue peaknuu. llpaBuno Bynsoppa-Xoddmana. 3aBucumoctsb
CTEPEOXUMHUHU IPOTYKTOB NEKTPOLMKIN3ALNM OT YCIOBUM OCYyILECTBIEHUS Mporecca. [lonsaTue
0 peakuusax 1,3-TUNONSPHOrO LHUKIONPUCOECIUHEHUS: npumepsl 1,3-aunonspoduios,
PErMOXUMUS U CTEPEOXUMHUS MpOoIIECCa.

Pa3zoen 3. Apomamuueckue coedunenus.

3.1. ApOMaTu4HOCTb.

OcobeHHOocTH  (U3UYECKUX W XHMHUYECKHX CBOMCTB OeHszoma. CoBpeMeHHbIE
MPEJICTaBICHUS O CTPOCHUH OeH3051a. ApOMaTUYECKUi XapakTep OeH3051a. DHEPrusi CONMPsHKEHUS.
Pacuer monekynel 6en3ona mo merogy MOX: nuarpaMma SHEpreTHYeCKUX YPOBHEH, SHEPTHUU
MO. DHeprus nenokanu3aluy 7T- 3JIeKTPOHOB (dHEprus pe3oHaHca). I'paduyeckue n3o0pakeHus
n-MO. B3MO u HCMO 6eHn3omna.

Kpurepun apomarmunoctu. IlpaBuno Xiokkens. ['padudeckuii METOA MOCTPOCHUS
JarpaMMbl  SHEPreTUYEeCKMX YpPOBHEH apoMaTH4ecKux coeAuHeHuil (Mmerony Ppocra).
HebGen3ounnuple  apoMaTH4yecKHMe  COEIMHEHUS, HEWTpaJibHble  MOJIEKYJIbl UM HOHBL
AHTHapOMaTUYHOCTh U HEAPOMATUYHOCTB. [[OHATHE O TOMOAPOMATUYHOCTH.

3.2. CoenuHenus: OEH30JIHHOTO pPsijia.

N3omepus. Homenknarypa. CrnocoObl momyudeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenune. @usnyeckue cBoicTBa. [loTeHIMANbl HOHU3AIMKU U 3JIEKTPOHHOE CPOJICTBO, OOIIas
XapaKTepUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuuu  snektpoduiibHOro  3amemieHus.  Peaknuu  OeH305a: HUTpPOBaHUE,
raJloreHUpoBaHue, Cyiab(GUpoBaHME, AJKWIMPOBaHUE U auuiupoBanue no Ppuaemto-Kpadrey.
VYcenosusa peaknuil. Craguu oOpa3oBaHUS U CTPOCHHME SJIEKTPO(PHIIBHBIX areHToB. Msrkue u
xecTkue 3ekTpoduibl. Mexanmsm peakiuu Sg2(Ar). n-Komrutekcsl. CTpoeHHE G-KOMILIEKCOB.
OHepreruyeckass auarpamma peakiuu. CkopocTeaumuTHUpyromas cragus. Kunermueckuit
u30TonHbI 3¢ dext. TloHATHE O KMHETMYECKOM U TEPMOJMHAMUYECKOM KOHTpOJIE peakuuit
OMMOJIEKYNSPOro 3JEKTO(UIBLHOIO 3aMEIIeHHUs] B apOMAaTUYEKOM DAy Ha IpHUMEpEe peakuu
CyIb(pHUPOBAHUS.

Bnusinue 3amectuteneil B O€H30JbHOM KOJBbIIE Ha HampaBieHHE M CKOPOCTb peaKluid
AMEKTPO(UIBHOTO 3aMEIICHUS: aKTUBUPYIOIINE U I€3aKTUBUPYIOUIHE 0pmo-Inapa-opueHTaHTHI ,
N€3aKTUBHPYIOIINE Mema-OpueHTaHThl. [loHsATHe 00 wunco-3aMeleHuu, unco-OpUeHTAHTHI.
OpueHTupyromee ACUCTBUE 3aMECTUTENEH KaK OTPaXKEHHE DIIEKTPOHHOIO CTPOEHUS G-
Komruiekca. PakTopsl mapualbHbIX cKopocTel. Jpyrue hakTopsl, BAUSIONIME HA COOTHOLICHUE
nzomepoB. CorinacoBaHHas U HECOTJIaCOBaHHAsl OPUEHTALUA ABYX U 0oJiee 3aMeCTUTEINEH.

Karanutnueckoe rugpupoBanue apeHoB. BoccranoBnenue apeHoB no bepuy, mexaHusm
peaKkuy; 3aBUCUMOCTh CTPOEHHUS MPOAYKTAa BOCCTAHOBJIEHUS OT 3aMECTUTENs] B OEH30JbHOM
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kosblie. OkucieHue ankuiOeH3050B. Baxkueiiue npeactaButenu: 0€H301, TOIYOJ, KCUIIOJbI,
KYMOJI, CTUPOIL.

OObsacHeHne  peakuuid  OMMOJIEKYJSIPHOTO  3JEKTPO(WIBHOIO  3aMEUIeHHs B
apoMaTu4eckoM psay ¢ nosuimu teopuu MO. Konnenmwusi rpaHudHbIX opOuTanield. Peaknuun
KHCJIOT U OCHOBaHHH, JOHOPOB U akuentopos ¢ no3uuuu teopun MO. [lonsTue o 3apsa0BoM U
OpOUTAILHOM KOHTpPOJIE OPTaHWYECKUX pEAKIM Ha MpuUMepe peakuuid OUMOJICKYISIPHOTO
AMEeKTPOUIBHOIO apoMaTuyeckoro 3amernieHus. [IpaBuia opueHTanuu B peakuusx SgAr B
TEPMHHAX KOHIICTIIIMY TPAaHUIHBIX OpOUTAIICH.

Pasoen 4. I'anozcenonpouzeo0nvle u Memanioopeanuieckue coeOuHeHus.

4.1. I'aoreHonpou3BOIHbIE

Knaccudukanus. Homenknatypa.

Anxui- u asmmanranoreanbl. M3omepus. Homenknatypa. CriocoObl oJTydeHusI.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. Pusnueckue cBoricTBa. [loTeHIManpl HOHU3aLUU
U 3JIEKTPOHHOE CPOACTBO, O01I1ast XapaKTePUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuuu HykJI€OQUIBHOIO 3aMEIIEHUs y HACBIIIEHHOIO aroMa M AJIMMUHHUPOBAHMSL.
[Tonsatne HYKICOOUIBHOCTM M OCHOBHOCTH pEareHToB. AMOHUAEHTHBIE HYKJICO(DUIbHBIE
peareHThbI.

buMonexynspHbIii MexaHU3M HykJIeopuiabHOro 3amereHus (Sn2). BiusHue otaenbHbIX
(GakTOpOB Ha pPEAKIHMOHHYIO CIOCOOHOCTh TaJOTCHONPOM3BOIHBIX: CTpPOEHHE cyOcTpara,
XapakTep yXOJdlleW TIpymlmbl, cujia HYKICO()UIBHOIO peareHra, HpUpOAAa PacTBOPUTEIIS.
Crepeoxumusi peakimii SN2.

MOHOMONEKYJISAPHBIA MEXaHU3M HYKICO(UIBHOIO 3aMelleHUs. BinsHue OTIeNbHbIX
(aKkTOpOB Ha PEAKIIMOHHYIO CIIOCOOHOCTh raJIOT€HONPOU3BO/IHBIX: CTPOEHHUE CyOCcTpara, pupoaa
HYKJICO()UIBHOI'O areHTa u pactBoputeis. AuunoguibHblil katanus. Ctepeoxumus peakiuii Snl.

Bnusiaue pacTBOpHTENs Ha HANpaBICHWE M CKOPOCTh PEAKIHMi HYKICO(DUIBLHOTO
3aMelleHUsl.

Peakuuu  snumuHupoBaHus.  B-ODnumuHupoBanue. Mexanmsmel El u E2.
bumonexynsapuelii Mexanusm otmerieHus (E2). Biusnue otnenbHbIX (hakTopoB (CTpyKTypa
cyOcTpara, MpupoAa peareHTa U pacTBOPUTEINS, TeMIepaTypa) Ha PEaKLMOHHYIO CIOCOOHOCTb
rajjoreHankaHoB. Crepeoxumus peakuuii E2. HampaBnenune peakuuil OTIIEIUIEHUS: IpaBHiIa
3aiiueBa u l'odpmana. PakTopbl, BIMSIOIIME Ha HaIpaBJICHHWE pPEAKIUN OTLICTUICHUS:
YCTOMUMBOCTh alkeHa U crepuueckue 3¢ ¢ektrl. [loHaTHE 0 HEHYKICODUIBHBIX OCHOBAaHUSIX
(ABY, AbH, ryanuaunsr). Konkypennus peakuuii Sn1 u E1, SN2 u E2.

Bununranorenunsl. CrnocoOpl  monydeHusi. OCOOEHHOCTH CBSI3U  YIJIEpOJI-TaJOTeH.
PeaknrionHass crocoOHOCTh B PEAKIUAX HYKICOPHIBHOIO 3aMelleHUs, JIMMUHUPOBAHUSA,
ANIEKTPOUIBHOTO MPUCOESTUHEHNUS.

ApoMaTuyeckue rajaoreHonpousBojHble. (OCOOEHHOCTH CBS3M YIJIEPOA-TaJOreH H
peakuuy  3aMelleHus TajJoreHa. MexaHM3M 3aMelIeHMs TajloreHa B AaKTUBUPOBAHHBIX
rajoreHapeHax (Sn2(Ar) wWiM MeXaHu3M TPHCOCAMHEHHS-OTIIeIUIeHHs). [IpakTudeckoe
npuMmeHeHne peakuuii SN2(Ar): pearent Cenrepa (2,4-aguauTpodTopOeH3o:m) B onpeneneHun N-
KOHIIEBOM ~ aMUHOKCWJIOTBI B  MenTujax. HeakTUBUPOBaHHBIE  TallOT€HONPOU3BOIHbIE
apoOMaTHYECKUX YIJIEBOJOPOAOB; APUHOBBIM MEXaHM3M 3aMEUICHMs TrajoreHa (MeXaHU3M
OTILIEIUICHUS-TIPUCOEANHEHUS). JIEKTPOHHOE CTPOEHHE U CHOCOObI TeHEepaluu apHHOB.
Baxmwneiimme  mpeacTaBUTENM:  METHWIEHXJOPHI,  XJOpodopM,  TUXJIOpITaH, (peoHsl,
TeKCaxJIOPIUKIOTeKCaH, BUHWIXJIOpHI, Te(hI0H, X10pobeH301, xmoporpeH, I T. Dkonornueckue
po0IeMbl IPUMEHEHUS TaJIOT€HONPOU3BO/IHBIX.

4.2. MeTamiopraHu4ecKue COeIMHEHHUS.

Tunsl cBsi3ell B 2JIEMEHTOPraHMYECKUX COEAMHEHUAX. XapaKTEPUCTUKA CBSA3EH yIJIepo.I-
AJIEMEHT B 3aBUCHUMOCTHM OT MOJIOKEeHHs 3yieMeHTa B [lepuoaumueckoil cucreMe 3JIEMEHTOB.
Meramiopranndyeckue coenuHenus. Homenknarypa. CrnocoObl  MosydyeHHs JIUTHI- |
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MarHMMOpraHnYecKux coenuHeHui. Peaknusa ['punbspa, MexanusMm. CTpoeHHE PEaKTHUBOB
I'puHBsIpa B KPUCTAIUIMYECKOM COCTOSIHMM U B pacTBope, paBHoBecue [llnenka. Mx peakuuu c
COEIMHEHUSIMHU, COJAEPKAIUIMMHU aKTUBHBIA aTOM BOJOpOJA: KHUCIOTaMH, COUPTaMH, aMUHAMHU.
Peakuuu ¢ kapOOHHIBHBIMH COCAMHEHUSMH (IMOKCHIOM YTJIEpoJia, allbJeTUAAMU, KETOHAMH).
B3aumopeiictBue ¢ Hutpunamu. Peakius ['pusbspa ¢ rajoreHn1aMu pa3jinyHbIX 3JIEMEHTOB Kak
METOJ IIOJIy4EHHUS DJIEMEHTOPraHWYECKHX COEIMHEHHMU. lIpumeHeHue IMTUHOPraHuYeCcKux
COEIMHEHUI B OPraHUYECKOM CUHTE3E.

Komiuiekcel nepexoansix MeTaioB. OOmast XapakTepucTHKa NEPEXOJHBIX METaIOB U
murannoB. Crpoenue. Tunbsl nmpeBpalleHHs KOMIUIEKCOB NEPEXOAHBIX MeTayioB. [lonsTtue o
karanutuueckoM 1ukie. Peakiuu Cysyku, Xeka, Kymanpi, Conorammupsl u bymiBanbaa-
XaptBura. Metare3uc oneduHoB. VX ponb B KaTaquse MPOMBIIUIEHHO Ba)KHBIX OPraHUYECKHX
peakuyii ¥ ACHMMETPUYECKOM CUHTE3E.

Pazoen 5. Cnupmul, ¢penonvl, npocmule 3¢pupol u okcupansi. Opeanuveckue coeouneHus
cepul.

5.1. CoupTsl.

Onnoaromuble cnupThl. Kiaccudukanms u  HomeHkiatypa. CrnocoObl MOJTydeHHS.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. BonopoaHble CBA3M B cIUpTax, BIUSHUE HA
¢dusnueckue cBoictBa. IloTeHIManbl WOHU3ALMU W 3JIEKTPOHHOE CPOJCTBO; oO0mas
XapaKTepUCTUKA pEeaKUMOHHOM crnocobHocTH. Xumuueckue cpoiictBa. OH-KucnorHocTs:
o0pa3oBaHue AJIKOKCUAOB, UX CTpOeHHE U CBOHCTBA. OCHOBHOCTb M HYKJICO()UIBHOCTh CIIUPTOB
U QJIKOKCHI-MOHOB: PEAKIWW AIKWJIMPOBAHUS U amwinpoBaHus. Peakuus stepudukamum,
MexaHu3M peakuuu. [lonyuenue 3pupoB Heopranuueckux Kuciotr. Peakiun Hykj1eo(puiabHOro
3aMEIIEeHUs CIHUPTOB: OCOOCHHOCTH peakmuid Sn1 w SN2, peakuuoHHAas CIIOCOOHOCTD,
CTEpEOXUMHUs, IeperpynnupoBku Barnepa-MeepBeliHa M MOHATHE O HEKJIACCUYECKHUX
kapOokartnonax. IlceBomoranoreHuabl: oOpa3oBaHUE ME3WJIATOB, TO3MIATOB M TPHUQIATOB U3
CIIMPTOB, UX CTPOEHUE U UCIOJB30BAaHHE B OPraHMYECKOM CHHTE3€. Peakiuy 31MMUHUPOBAHMSL.
Kucnorno-karanusupyemas JeTupaTarys: MEXMOJIEKYJIsIpHast Jeruaparanus,
BHYTPUMOJIEKYJISIpHasl JIeTUApaTalusi; MEXaHU3Mbl, PEaKIMOHHAs CIIOCOOHOCTh, HampaBleHUE
ormeryienus. IlpaBuno 3aiiueBa. Kartanutuueckas perunppartanus. Jlerunpartanus ¢
UCIIOJIb30BaHUEM CIIELMAJIbHBIX peareHToB: aerunaparauus no bepmxeccy (bypreccy) u mo
UyraeBy. Peaknuu cnuproB ¢ ramoreHugamu (ochopa u cepbl: MEXaHU3Mbl U CTEPEOXUMUS.
B3aumonelictBue cnupToB ¢ okcuragoreHuamu gochopa u cepsl. BiusHue pacTBoputens Ha
HaIpaBJICHUE PEaKLUUU CIUPTOB C XJOPUCTHIM THOHUJIOM, MEXaHU3MbI peakiuil. OxucieHue
cnupToB. B3amMojeicTBHE CHHUPTOB C MEpMaHraHaTOM Kanusi ¥ okcuaoM wmapranina (1V).
Oxwucnenne cnupToB coenuHenusmu xpoma (V1) — pearent [xonca, pearent Konmunsa, peareHt
Capperta. OKkucieHue ¢ UCIOIb30BaHNe aKTUBUPOBAHHOTO IUMETHIICYIb(OKCHIA: OKUCICHHE 110
Ceepny u mno Kopu-Kumy. OxucieHue crnupToB COEIMHEHHSIMH TUIIEPBAJIEHTHOrO MHoja
(oxucnenue peareHToM Jlecca-Maptuna). [loHATHE O 3alIUTHBIX IPyNIax COMPTOB — CHIIUIIOBBIE
3¢UpbI CIUPTOB U TETPArUIPONUPAHUIIbHAS 3aLIUTA: CIIOCOOBI BBEJEHUS, YCTOMYUBOCTh B XOJI€
CHHTE3a M cloco0b!I yaaneHus. [IpuMenenne B mpoMbIiuIeHHOCTH. CIIUPTHI B OMOJIOTHH.

Mmuoroatomublie ciupThl. ['ukonu. 'munepun. CriocoOwl nonydyenus. duzndeckue u
XUMHYECKHE CBOMCTBA. [IpakTnueckoe mpuMeHeHue.

5.2. ®eHoBl.

Knaccuduxanus m HomeHnkinatypa. CmocoObl monydeHus. Dusnyeckue CBOUCTBA.
[TpocTpancTBeHHOE U 3NIEKTPOHHOE cTpoeHue. [loTeHnanbl HOHU3auK U 3IEKTPOHHOE CPOJICTBO;
o0Iias XapakTepUCTUKAa pPEaKIMOHHONW crocoOHOCTH. XHMHMUYEcKue CBoicTBa. Peakuun
ruapokcu-rpynmnsl. KucnotHocts. BimsiHMe 3amecturened B KOJIBIIE HA KHCIOTHOCTD.
O6pa3zoBanue (HeHOKCH]IOB, UX CTPOCHUE U CBOICTBA. Peakiinu ankuiIupoBaHus U allUJINPOBAHUS
¢dbeHosoB, MexaHU3M peakuuu. Peaknuu apoMaTHUYECKOro sjapa: TrajJoreHUpPOBaHHUE,
HUTpPOBaHME, Cylb(UpoBaHHEe, HUTPO3UPOBaHUE, peakius [ aTrepmana, peakius ['yoena-Xera,
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peakuus Bunbcmaiiepa-Xaaka. Peaknus Konb0e, ee MexaHU3M U BIHSTHUE PA3IUYHBIX (DaKTOPOB
Ha ee pe3ynbTar. Peakmus Peiimepa-Tumana. BzaumoneiictBue ¢ ¢popmanbaeruioM, MEXaHu3M
peakuuu. ['mapupoBanue u okucieHue (enonoB. CraOuibHble (PEHOKCUIBHBIE PaJUKAIIBL.
@eHoNbHBIE  CTAOMIIM3ATOPBl  MOJIMMEPHBIX ~ MarepuainoB. [leperpynmnupoBKH — aJTHIOBBIX
(meperpynmupoBka Kistiizena) u cioxHbIx 3dupoB (meperpynmnupoBka Dpuca) ¢GeEeHOIOB.
[TpuMeHeHue B IPOMBIIIJIEHHOM OPraHU4eCKOM CHHTE3E.

5.3. IIpocTsie >dupsr.

Knaccudukanuss u nHomenkinarypa. CrocoObsl monydenus. dusznueckue CBOICTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOeHHE. XMMHUUecKkhe cBoicTBa. OCHOBHOCTh. Peakuuu
KHCJIOTHOTO PacCIlEIJICHUs: MEXaHU3Mbl U HalpaBlIeHWE peakuui paciienieHus. OKucieHue
KHCJIOPOAOM Bo3yXxa. [I[pumMeHeHne B OpraHnueckoM CUHTE3E.

uxnmaeckue >¢upsl. KpayH-s¢upsl. KommnexkcooOpazoBanue ¢ HOHaMH METAILIOB.
[IpumeHeHue B aHAIMTUYECKON XUMHUH, OPTaHUYECKOM CUHTE3€ U TEXHOJIOTUU.

5.4. OxcupaHsl.

MN3omepus.  Homenkmarypa. CrocoObl  mosrydeHus.  Du3Myeckwe  CBOWMCTBA.
IIpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTPOEHUE ITWIICHOKCUAA. XMMUYECKHE CBOMCTBA. Peaknnu ¢
PACKpPBITHEM JIMOKCHUIHOTO KOJNbIAa MOJ JEHCTBHEM pA3JIMYHBIX HYKICO(PHIBHBIX pPEarcHTOB.
MexaHu3Mbl peaklMii U HAlpaBJIEHUE PACKpBITHS KoJabla. KUCIOTHBIM M OCHOBHBIM KaTajau3
HYKJICOQHIBHOTO  PACKPBITUS OKCHUPAHOBOro 1ukia. [lpuMeHeHue B  MNPOMBIILICHHOM
OpPraHUYECKOM CUHTE3E.

5.5 Oprannyeckue COeJUHEHUs CEPBI.

Knaccupukanmss u Homenknarypa. Tuonsl u  THO3QHpEL. CnocoObl MOTyYEeHUS.
®uznyeckue cBoiicTBa. [IpocTpaHcTBEeHHOE M 3NIEKTPOHHOE cTpoeHue. O0Ias XxapaKTepucTHKa
PEaKIIMOHHOW  CIMOCOOHOCTH. XHUMHYECKHe CcBOMCTBA. KHCIOTHOCT ¥ OCHOBHOCT.
HyxneodunsHbiii cBoiictBa. Peakiuu oxucnenusa. Cynbdokcunasl u cynbdonsl. [Ipumenenue
Cy1b(OKCHIOB B OpraHudeckoM cHuHTe3e. HykieoduiabHbIE CBOHCTBA CyIb(OKCHIOB, HX
amOunentHslii xapakrep. CH-KucnotHocts. Peakuusa Kopu-YaiikoBckoro.

Pazoen 6. Anvoecuovr u xemownvl. Kapbonogvlie xuciomsi u ux QYHKYUOHALbHbBIE
npouU3BoOHbIe.

6.1. Anpaerupl ¥ KETOHBI.

Knaccuduxamuss u HomeHknarypa. CrnocoObl mnomydeHus. @Pusznueckue CBOMCTBA.
ITpocTpaHCTBEHHOE U ANIEKTPOHHOE CTpoeHuE. [loTeHIManbl HOHU3AIMH U JIEKTPOHHOE CPOJICTBO;
o011as XapaKTEepUCTHKA PEAKIMOHHON CrOCOOHOCTH. XHMMHYECKHE CBOMCTBA. (OCHOBHOCTD.
Peaxiiu HyK1€0(HIBHOTO IPUCOSTUHEHUS: OO MEXaHU3M, OCHOBHBIN U KUCJIOTHBIN KaTaius,
crepeoxumusi. Peakuun npucoenunenns O-Hykiaeo(uaoB: BOAbI, 0THOATOMHBIX U MHOTOQTOMHBIX
CIIMPTOB, AJKOKCHIOB; MEXaHW3Mbl peakuui. IIoHATHE O 3alUTHBIX Tpynnax aabAeTUIOB U
KETOHOB: OKCOJIAHbI, CIOCOOBI X CHUHTE3a, YCTOMYMBOCTh B XOJI€ CHHTE3a U CIOCOOBI yJaleHHUS.
[Tpucoeaunenune S-HykneopUIOB: THAPOCYIb(GUTA HATPHUS U THOJIOB; MEXaHU3MbI peakuuit. 1,3-
JluThaHbl M MX HUCHOJBb30BaHHE B CHHTE3€ aJbAETHAOB W KeToHOB. KoHuenuus oOparieHus
HOJSIPHOCTH ~ KapOoHWIbHOM rpymnmnbl.  Ilpucoenunenne C-HykineoQHUIOB IHMaHUI-aHHOHA,
AIKUHHU]I-MOHOB, METAJUIOOPTaHUYECKUX COEIUHEHUH, nmianaoB Qocdopa (peakuuss Burrura);
MeXaHU3Mbl peakiuid. [lonyueHne aqauiIoBBIX M NPONApruiIoBBIX cnupToB. Peakuuu ¢ N-
HyKJIeopHUJIaMU: aMMHaKa, IEPBUYHBIX U BTOPUYHBIX AMUHOB, THAPOKCUIIAMUHA, TUPA3UHOB;
MeXaHu3Mbl peakuuil. Peaknuu c ramorenHonykieopunamu. OTHOCUTEIbHAS pPEaKIMOHHAS
CIIOCOOHOCTD aIbJAErNI0B U KETOHOB.

CH-KucnoTHOCTh M K€TO-€HOJIbHAsA TayToMepHs. EHonuszanus. Peakuuu ¢ yyactueMm o-
BOJIOPOJHBIX AaTOMOB. Peakiuu o-TajoreHupoBaHUs, HW30TOMHOIO OOMEHAa W paleMH3alHH;
MEXaHU3MBbl PEAKLUWW, KHCIOTHBIM W OCHOBHBIM KaTaju3 A3TUX peakuuil. EHOMAT-MOHBI, HX
CTpOEHHUE U crlocoObl reHeprpoBaHus. J[BoiicTBeHHAas peakIMOHHAas CIOCOOHOCTh €HOMIST-HOHOB.
ANKUIMpPOBAaHUE W AUMUJIUPOBAHUE EHOJIAT-MOHOB, MEXaHU3Mbl peakiuil. AJbI0JIbHOE
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MIPUCOEIMHEHUE U KPOTOHOBAsI KOHJAEHCAIUS: MEXaHU3MbI PEAKIIMNA, KUCIIBIA U OCHOBHBIHN KaTaIu3.
[lepexkpecTHast anpONbHAS KOHJEHCAIMS, €€ OCOOCHHOCTH M HeNOoCTaTKu. HampaBieHHas
aJb/J0IHas KOHJAEHCAUs C UCIOJIb30BaHUEM JINTUEBBIX U KPEMHHUEBBIX €HOJIATOB. [lepekpecTHas
aBJI0NIbHAST KOHJICHCAIIUS apOMATUYECKUX ANIbJIETUIOB WK (GOopMaNbIeruia ¢ amupaTHIeCKUMU
anpaerugamMu U ketonamu (konaeHcarus Knsiizena-1lImuara). Peakuus [lepkuna, ee MeXxaHU3M.
AMHHOMETHJIMPOBAHUE AJIBJIETHAOB U KETOHOB (peakuusi ManHuxa), ee MexaHus3M. Peakius
albJIETUIOB UM KETOHOB C  0O-TaJOT€HO3aMEIICHHBIMH CJIOXHBIMU d(upamMu  (peakuus
Pedopmarckoro).

Peakuun oxucnenus: okucinenue peaktuBoMm JIxoHca, peaktuBoMm ToieHca,
coequHeHusmu Maprania (V). OkucineHue o-METUIEHOBBIX IpyHN albJETHJ0B M KETOHOB
TUuoKcHuaoM ceneHa. Peakuusa baiiepa-Buniurepa, ee Mexanusm, BIUsSIHUE CTPOEHUS cyOcTpaTa Ha
pesynbrar peakuuu. Peakums Kanaumumapo, ee MexaHusM. IlepekpecTtHas peaknus
Kannunuapo. BoccraHoBieHHE anbIerH10B U KETOHOB C IOMOUIbI0 KOMIUIEKCHBIX THAPUIOB
(NaBH4, LiBH4, LiAIH4), ocobGenHocTH mpoiecca, KOHTPOJb XEMOCECICKTHBHOCTHU
BOCCTAHOBJICHUSI B MPUCYTCTBUU JApYrux (GyHKIUOHAJIBHBIX Tpynm. Crepeoxumus
BOCCTAHOBJICHHSI KapOOHWJIBHOM TPyNIbl B XHUpaJbHBIX cyOcTparax: mpaBmwio Kpawma.
BoccranoBnenue KapOOHUIBHBIX COCIUHEHUH 10 alKaHOB (BOCCTAHOBIEHHE IO
Kiiemmenceny u mo Kmxuaepy-Bonbdy).

Peaknuu apomaruueckux anbJErUAOB U KETOHOB C Y4YacTHEM apOMaTHYECKOro sjapa.
[IpumeHeHue B MPOMBIIIJIEHHOM OPraHUYeCKOM CHHTE3E.

6.2. KapGoHoBbIe KUCIIOTHI ¥ X (YHKIIMOHATIbHBIE IPOU3BOHBIE.

OnnoocHoBHBIE KapOOHOBBIE KHUCIOTHI. Kiaccudukamus m HOMeHKiarypa. CrocoObl
nonyueHusi. [IpocTpaHCTBEHHOE U 3JEKTPOHHOE CTpoeHHe. BomopoaHbie CBs3u B KapOOHOBBIX
kuciotax. duszmueckue cBoicTBa. Xumuueckue cpoiictBa. OH-KucnotnocTts. 3aBucuMOCTB
MEX1y CTPOCHUEM U KUCIOTHOCTBIO. Opmo-3pdexT. OCHOBHOCTH KapOOHOBBIX KHCIOT. Peakiius
TepudUKaUU, €€ MEXaHW3M. B3amMopeiicTBHE C aMMHAKOM, MEPBUYHBIMH U BTOPUIHBIMHU
aMuHaMH, MexaHu3M peakuuid. [lonartue o koHaeHcupyomux pearentax Ha npumepe N,N'-
JTUIMKIOTEKCUITKApOOIMUMKIa, MeXaHu3M mporecca. (OOpa3oBaHHME TallOT€HAHTUIPHUIOB,
MeXaHU3MBbl peakuuid. Peakunu xkapOOHOBBIX KHCIOT C Y4acTHEM O-YTIEPOAHBIX aTOMOB: O-
rasiorenrpoBanue no ['emmo-Donbrapay-3enMHCKOMY, MEXaHU3M peakiuu. BoccraHoBieHue.
Peakuuu nexapOOKCUIMPOBAHUS: AJIEKTPONU3 coyied KapOOHOBBIX KucinoT 1o Koinb0e,
nekapOokcuapoBanue 1o Jroma u no boponnny-XyHcAUKKepy, MEXaHU3M peaKLUu.

OyHKIMOHANIBHBIE ~ TPOW3BOJAHBIC,  KAapOOHOBBIX  KHUCJIOT:  TaJlOT€HAHTHJIPHJIbI
(aumnrajaoreHuabl), AHTUAPUABI, CIOXKHBIE AU, aMuabl, HUTPWIbL. (OCOOEHHOCTH
MPOCTPAHCTBEHHOTO MU 3JIEKTPOHHOTO CTpOoeHUs. KUCIOTHBIM M OCHOBHBIM KaTajlu3 B XUMUHU
(G YHKIIMOHATBHBIX TPOU3BOAHBIX KAPOOHOBBIX KUCIOT. [IoHSITHE 0 HYKIIeODMITFHOM KaTaau3e.

lanorenanruapuapl. Crnocodb! monydenus. B3anmopeiictBue ¢ BaxHehmmmu N- u O-
Hykieopunamu (BOJa, CHOUPTHI, aMMHaK, aMHHBI, THUAPa3WH, METAUIOOPTaHUYECKUE
coeauHeHUss — MeTon [mimaHa At cHUHTE3a KapOOHMJIBHBIX COEAUMHEHUI), MEXaHHU3MBbI
peakuuil. BoccraHoBieHue 10 anpAeruaoB no PozenMyHay-3aiilieBy M HpU  MTOMOUIU
KOMIUJIEKCHBIX THUAPUI0B. B3aumMoneiicTBue ¢ auazoMmeraHoM (peakuust ApHuara-2ucrepra),
MEXaHU3M PEeaKIluH.

Crnoxusie 3¢upsl. CriocoObl omydeHust. ' uAponu3 clokHbIX 3(QUPOB B YCIOBUSIX KUCIOTO
U OCHOBHOTO Karajgu3a, MEXaHU3MbI TIPOLECCOB. AMMOHOJHW3, MEXaHU3M PEaKIHu.
[Tepesrepudukanus, MEXaHU3M peakluy. Peakiuu ¢ MeTanaoopraHu4eCKUMU COSTUHECHHUSIMU,
BOCCTAHOBJICHHE JI0 CIUPTOB M anbaerunoB. CrnoxHodpupHas xoHmeHcauus KnsiizeHa, ee
MexaHusM. llepekpectHas konneHcauusi Kngitzena. BHyTpumonekyinspHas KOHJAEHCALUs
CIIOKHBIX dPUPOB TUKAPOOHOBBIX KUCIOT (KoHAeHcarus Jukmana). KonneHcamus cioXHBIX
3(UpOB ¢ KAPOOHUIBHBIMU COCTUHEHUSMU. AIIMIIONHOBAS KOHJICHCAIIHSI.

AHTHAPHUAB KapOOHOBBIX KUCIOT. CriocoOBl mosyueHus. Peakinmyu aHTHAPUIOB KUCIIOT.
Keren, nonyuenuie u cBOMCTBA.
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Hutpunel. CiocoOs! momydenusi. Kucnplii v menouHoil THAPOIN3 HUTPUIIOB, MEXaHU3M
npoueccoB. BoccTaHOBIEHHE KOMIIJIEKCHBIMU THMAPUAAMH METAJUIOB O aMUHOB U albJEIHJIOB.
B3auMmopneiicTBre ¢ MarHuii- ¥ IMTUHOPraHUYECKUMU COETMHEHUSIMU. KHCITOTHO-KaTanu3upyemoe
B3aMMOJCUCTBUE HUTPUIOB co crnupramu (peakuus IlunHepa). Peakiuss HUTpUioB ¢
HEHACBHIIIEHHBIMU cOeTuHeHUsIMU (peakuus Puttepa).

Awmuzpl. CriocoObl momydenus. [maponu3, MexaHusM peakiuu. BoccTaHoBiieHHe a0
amuHOB. [lermapararus amunos. [leperpynmupoBku ["'odhmana u Kypiimyca, MexaHH3MbI peakIiuu.

Beicume sxupHbie Kucnotsl. CriocoOs! nomyueHus. Pu3ndeckue 1 XuMHUUECKHe CBOIMCTBA.
D yHKIMOHAIBHbBIE MPOU3BOAHBIE BBICHIMX XUPHBIX KUCIOT. BbICIINE JKUpPHBIE KUCIOTHI B
ouonoruu. IIpocteie munuabl: xupsl U Macia. Bocku. Croxxsble sunuasl. IIpocrarnanaussl,
0COOEHHOCTH MOJICKYJIIPHOU CTPYKTYPBHI.

MHOrooCHOBHBIE ~ KapOOHOBBIE KHCIOTHL. J[MKapOOHOBBIE KHCIOTHI JKUPHOTO U
apomatuueckoro psga. Homenknartypa. CrnocoObl monyuenus. dusndeckue U XUMHYECKUE
cBoiictBa. OH-Kucnornocts. OOpa3oBanue (QyHKIMOHAJIBHBIX NPOU3BOAHBIX. Peakiuw,
MIPOTEKAaOUIMe IPU HarpeBaHuy. L{uknnyeckue aHruapuabl: ojlydeHue, cBocrsa. [lpumenenue
JUKapOOHOBBIX KHCJIOT B IPOMBIIIJIEHHOM OPTaHUYECKOM CHHTE3E.

1,3-IukapOoHUTIbHBIE COETUHEHHs] (MajIOHOBBIA 3(Up, alNeTOYKCYCHBIM 3up u ero
aHaJIOTH), UX crnocoObl moiydeHus, crpoenue, CH-kucnorHocTs. EHONATHI 3dupoB: cTpoeHme,
peaKuy aJKWIMPOBAHUSA, AlMIUPOBAHMS, THIPOJH3a, JAeKapOokcuivmpoBanus. KucrnotHoe u
KETOHHOE pacIleIIeHHe aeToyKCycHoro 3¢upa. CHHTE3bI KapOOHOBBIX KHUCIOT U3 MAJIOHOBOTO
a¢upa. [lomyueHme KHCIOT W KETOHOB M3 aleroykcycHoro s¢wupa. 1,3-J[ukapOoHMIbHBIE
coeuHEeHUs B peakuu Muxasa. Peakuun konneHcauuu 1,3-aukapOOHUIBHBIX COEAMHEHUH C
anpaerugamu (peaxuus Kueenarens).

6.3. a,-Henacrpimennsie kKapOOHHUIBHBIE COCTUHEHHUS.

o,B-Henaceliennble kapOoHUJbHBIE coeauHeHusa. CrocoObl momyudeHus. dusnueckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3TIEKTPOHHOE CTpOeHUE. XUMHUYECKUe cBoiicTBa. HykneodumbpHOE
pUCOEIMHEHNE K 0,(-HEeHACHIIIEHHbIE KapOOHWIBHBIM COEIWHEHUsIM: 1,2-mprcoearnHeHne
(mpsimoe mpucoeauHeHue) U 1, 4-npucoenuHeHue (CONPSHKEHHOE INPUCOCIUHEHHUE, DPEaKIMs
Muxasns). Jonopsl u akuentopel Muxasmns. ®akTopsl, BAUSIOIME HA TUIl NPUCOECIUHEHUE:
CTpoeHHe cyOcTpara, cTpoeHue peareHTa. [IpucoequHeHre MeTaI00OpraHMuecKUX COeIMHEHUI:
peakTUBOB I 'puHBApA, TUTUMOPraHUYECKUX COENMHEHUN W JIUTHUHIUAIKWIKYnparoB. IIpsmoe u
COMPSKEHHOE NMPUCOETMHEHNE [TUaHU/1-aHNOHA, KOHTPOJIb YCIOBUH Mpoliecca s BbIOOpa Tuma
npucoequHenus. Ilpucoequnenune O-, N- u S-HykneodumioB. 3HaueHHe peakuuu Muxasis B
opranuueckom cunrese. Enamunnbiii Mmerog Ctopka. AHHeIMpoBaHue 1o POOMHCOHY, TOHATHE O
KaCKaJHbIX (JIOMMHO) Ipolieccax.

Pazoen 7. A3omcoodeporcawue coeounenus u cemepoyuriuyeckue coOeOUHeHuUsl.

7.1. HutpocoennHeHusl.

Knaccupukanus wm HoMeHknatypa. CnocoObl mnomydeHus. IIpocTpaHcTBeHHOE U
ANEKTPOHHOE cTpoeHue. IlloTeHumanbl HOHM3ALMKU M 3JIEKTPOHHOE CPOJICTBO; oOmIas
XapaKTEepPUCTUKA PEAKIHOHHOM CMOCOOHOCTH. XHMMHUYECKHE CBOWCTBA. TayTtomepus
NEPBUYHBIX U BTOPUYHBIX aTu(aTHIECKUX HUTPOCOeAMHEHHUH. [IpHUMHBI TOBUKHOCTH aTOMa
BOJIOpoa npu o-yriuepoaHoM arome. CH-KucinoTHOCTh MEPBUYHBIX M BTOPUYHBIX HUTPOATKAHOB
U JKUPHO-apOMATUYECKUX HUTpocoequHeHMi. Peakuum co menodamu. CTpoeHue cCoueil.
B3aumoneilicTBue HUTPOHAT-HOHOB C KapOOHUJIBHBIMU COEAMHEHHMSIMU (peakius AHpPH).
ApoMaTHuecKHEe HHUTPOCOEAUHEHUSA. Peaknuum BOCCTAHOBJIEHMS HUTPOApPEHOB B KHUCIOW U
niesioyHo  cpenax.  [IpomexyTouHble  MPOJAYKTHl ~ BOCCTAHOBJIEHHS ~ HUTPOTPYIIIBI
(HUTPO30COEAMHEHNUS, APUITHAPOKCUIAMUHBI, Aa30KCH-, a30- U TUIPa30COEIUHECHHS).
bensununoBas mneperpynnupoBka. CeleKTUBHOE BOCCTaHOBJIEHHME HUTPOTPYHIBI B

JuHUTpoapeHax. [IpumeHeHue B MpOMBIIUIEHHOCTH; TOKCUYHOCTh HUTPOCOEAUHEHUH.
7.2. AMUHBI.
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Knaccudukamus u HoOMmenkmarypa. CrocoObl mosydeHus. Dusmdeckue CBOHCTBA.
[IpocTpaHcTBEHHOE W 3JEKTPOHHOE cTpoeHue. [loTeHumnanbl MOHU3ALUMU M DIIEKTPOHHOE
CPOACTBO; OOIIasi XapaKTePUCTHKAa PEaKIUOHHOW CIOCOOHOCTH. XHMHYECKHE CBOMCTBA.
CtpoeHue 1 OCHOBHOCTb. Peakiiuu ¢ KUcjaoTaMu, CTpPOEHUE COJIeH, UX HOMEHKJIaTypa U CBOMICTBA.
AJIKUIMPOBaHUE W AlMUJIMPOBAHHME; MEXAHM3Mbl 3TUX peakuuil. YeTBepTUUHbIE aMMOHUEBbIE
COJIM U OCHOBAHUS: TIOJIy4€HUE, CTPOCHHE, CBOWCTBA; PACILEIICHHNE YETBEPTUYHBIX aMMOHHUEBBIX
OCHOBaHUH, HampasjeHue peakuuid. [IpaBuno 'opmana. EHaMuHBL: alKMIMpOBaHHE €HAMHHOB,
COTPSHKEHHOE MPUCOCTNHEHUE CHAMUHOB K O, 3-HEHACHIIIICHHBIM KapOOHUIBLHBIM COSIUHEHUSIM.
Unentudukanus u pa3aeneHue NepBUYHBIX, BTOPUUYHBIX U TPETUUYHBIX aMHUHOB C TOMOIIbIO
O0enzoncynbdoxiopuna (mpodba XwuncOepra). Peakniuum aMHHOB C a30TUCTON KHCIIOTOM.
Oco0eHHOCTH peaKuil 3JeKTPO(UIBHOIO 3aMEICHNS B apOMAaTUYECKIX aMUHaX (HUTPOBaHHE,
raJioreHupoBaHue, cyibdupoBanue, hopmunupoanue). [IoHATHE O 3aIMUTHBIX TPYIAX AMHHOB:
alleTHIbHAS 3aIlMTa, 3alUTa POU3BOIHBIMU YrojbHOU Kuciotel (Boc- m Fmoc-) — ycranoBka
3aIIUThI, YCTOMYMBOCTh BO BpPEMSI CHHTE3a M CIIOCOOBI yAajeHHs. ANMIMPOBAHHE AMUHOB TIO
OeH30mpHOMY KOblly. OkucieHne amuHOB. N-OKcuAbl aMHUHOB, paciieruieHue N-OKCHAOoB Mo
Koymy. [IpumMeHeHre B MPOMBIIITIEHHOM OPTaHUYECKOM CHHTE3€. AMUHBI B OMOJIOTHH.

7.3 A30- ¥ 1Ma30COCTUHEHUS.

[lonyyeHne nAMa30COEAMHEHUN peaKUUEeN Ua30TUPOBAHUSA: YCIOBUS IMPOBEICHUS
peakuuM M MEXaHu3M, IMPUpPOAA HUTPO3UPYIOLIETO PEareHTa; pa3iudusi B YCTOWYMBOCTH
HACBIIICHHBIX U ApOMATHYECKUX JUa30CcoeIMHEeHN. Pu3ndeckue cBorcTBa. [IpocTpaHCTBEHHOE 1
3JIEKTPOHHOE CTPOEHHUE apOMAaTUUYECKUX JAMA30COCAMHEHUM B 3aBUcUMOCTH OT pH cpensl,
TayTOMEpPHBIC MpEBpallleHUs. XUMHUYECKHE CBOMCTBa. Peakimu, mpoTeKkarolue ¢ BbIICICHHUEM
a30Ta: 3aMelIeHre AUAa30HUEeBOW TPYINbI HA THAPOKCHU-, ATKOKCUTpYyHIy, ¢pTop, Hoxa. Peakiumn
pPagrKaIbHOTO 3aMEIICHHS TUA30TPYIILI Ha XJI0P, OpOM, IIUaHOTPYIIITY, HUTPOTPYIITY, BOAOPO/I,
Peakuuu, mnporekatonye Oe3 BBIIENCHHUS a30Ta: BOCCTAHOBJIEHHUE [0 AapWITHIPA3UHOB.
A3ocoueranne. A30- U JMA30COCTABIISIIONINE, YCIOBHUS COUYETAHUS C aMUHAMU U (peHoIamu.
[TonydyeHnue u npuMEHEHHUE a30COEIMHEHNH, a30KpacuTenu. J{nazomeran, nojiy4eHue U peakiuu
C KUCJIOTaMH ¥ KETOHAMH.

7.4 I'eTepOLMKINYECKUE COCAMHEHUSI.

Knaccudpukanusa. I'erepounkimyeckue apomaruueckue coenuHeHus. OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTYyphl. [IATUYNIEHHBIE TeTEePOLUKINYECKHEe COeAUHEeHHs: (ypaH, TUPPOI,
tuoden. Homenknarypa. CriocoObl monydenus. [IpocTpaHCTBEHHOE U AJEKTPOHHOE CTPOCHHE.
ApomatugHocTh. OCOOEHHOCTH peakiuil AIEeKTPOPMIBHOTO 3aMelieHus. Aua0poOHOCTb.
[Tpumenenne MoauUIIMPOBAHHBIX IEKTPODUIBHBIX peareHTOB. PeakimonHas cnocoOHOCTh U
opuenraius. OpOutanbHblii kKoHTposib. NH- KucnotHocts mmppona. Baxneimme peakuun
nuppoaaT-aHuoHa. [TUppOIBHBIN UK - CTPYKTYPHBIN ()parMeHT MPUPOIHBIX U OMOJIOTHYECKU
akTUBHBIX coenuHeHuil. lllecThuneHHble U MONUSAEPHBIE TETEPOLMKINYECKHE COCIUHEHMS:
MUPUANH, XUHOJWH, akpuuH. [[upuanH. 31eKTpOHHOE CTPOEHUE U apOMAaTUYHOCTh. OCHOBHOCTH
U HYKJICOUIBHOCTh. Peakiiuu aekTpoQuIbHOTO U HYKICO(PHIBHOTO 3aMEIIEHUS: PeaKI[MOHHAs
crnocobHocTs W opueHrauus. [lupuann-N-okcupa, ero cTpoeHue, crnocoObl MOJyYeHUs U
XUMUYECKU cBoiicTBa. Tayromepus 2- u 4-rUAPOKCH M aMUHONUPUAMHOB. CoeauHeHus: ¢
HECKOJBKMMH TeTEepOoaTOMaMy B ITUKJIE: JAMA30JIbl, OKCA30JIbl, MWa3WHBI W TpuasuHbl. OOmas
XapaKTePUCTUKA XUMUYECKUX CBOMCTB. [ €TepOIMKINYECKHE COSTUHEHUS B OMOIOTHH.

Pa3zoen 8. JlabopamopHuiil npakmuxym.

besomnacHbie mpuemsl U paBuia padoTkl B 1a00paTopun OpraHMuecKON XUMHUU.

Xpomarorpadus. Buast xpomatorpaduu. Ilpumenenne TCX s upeHTHQUKALUU
OpTaHWYECKUX COCAMHEHUN. AJICOPOSHTHI U AJIOCHTHI, ucnoyibdyembie B TCX. Beibop amroeHTa.
Oo6Hapy:xenue Bemiects. Koo duuneHT ynepxuBanusi.

OO6mmwme meToibl paboThI B TabopaTopuu opranndeckoi xumuu. [locyna, Hanbosee yacTo
npuMeHsiemas B naboparopuu. HarpeBanue. Oxnaxaenue. [lepemermBanue.
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MGTOI[BI OYMCTKHU TBEPAbIX BCIICCTB.

Bosronka (cyomumarus). Ilepeocaxnenue.

[Mepexpucramnuzanus. OnpeneneHue TeMreparypsl IIaBieHus. MeToa «CMemaHHON mpoObIy,

ACIpECCUA TEMIICPATYPHI ITJIaBJICHU.

Metobl 0unCTKH XUAKNX BetlecTB. [Ipocras u ppakimonnas neperonka. [leperonka npu

aTMOC(bepHOM 1 IIOHM>KCHHOM JJaBJICHHUH.

MeToapl BbIIEIEHUS OpPraHMYECKMX BEIIECTB M3 PEAKLMOHHOW CMECH. DKCTpaKLus.
Ileperonka ¢ BogsHbIM napoM. OTrOHKa pacTBOPUTEIIA.
MeTob! CrieKTpaabHON HISHTH()UKALINN OPTaHMUECKUX COCTMHEHUH.
CunTessl opranuyeckux Beuects. OOmmue mpaBuiia NOArOTOBKY M IPOBEIEHUS CUHTE3A.
3aga4a 1 CyIIHOCTh HKCIIepUMeHTa. TeopeTnueckue OCHOBBI IIpoliecca. Bei6op ycinoBuii peakuun.
Pacuer cunresa. Texnuka 6ezonacnoctu. [Ipubop s nposenenus cunresa. Ilposenenue onpira.
KoHTpoub 3a Xxon0M peakuuu. Beinenenue, o4ncTka U aHaIu3 MPOAYKTA.

4 O0bemM yueOHOM TMCUMILUIUHBI.

Cemectp
Bcero
B yueGHOi paGoTs! 3 cemecTp 4 cemecTp 5 cemecTp
3E Axan. 3 Axan. 3 Axan. 3F Axag.
q, q, q, 9.
OO e T 15 | 540 | 6 216 6 | 216 | 3 | 108
JUCIATUTHHBI
Kourakruan pagora - 62 | 224 | 22 | 80 | 22| 8 |18]| 64
ayJIMTOPHbIE 3aAHATHS:
Jlexkuun 2,6 96 1,3 48 1,3 48 - -
[TpakTraeckue 3aastus (I13) 1,8 64 0,9 32 0,9 32 - -
JlaboparopHsie paboTsl (JIP) 1,8 64 - - - - 1,8 64
CamocrosiTesbHasi padoTa 6,8 244 2,8 100 2,8 100 1,2 44
KonTtakTHas caMocTosITeIbHAs 0.2 i i 19 0.2
padora 68 — | 28 28 i
CamocTosiTeTbHOE H3YUCHHE ' ' '
pa3aenoB AUCLUUILIMHBI 2438 100 100 438
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36 - -
KonraktHas pabora —
IIPOMEXKYTOUYHAs aTTECTALIHS 2 08 1 04 1 04 ] ]
IToaroToBKa K K3aMeHY. 71,2 35,6 35,6 - -
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH 3auer
Beero CemecTtp
. 3 cemecTp 4 cemectp 5 cemecTp
Bun yuebHoit paboThl A Act
3E f{Tp | 3E . P- | 3E | Actp.u. | 3E | Actp. u.
L G 15 | 405 6 162 6 162 3 81
JUCIUATUTAHBI
Kouraxruas padora — 62| 168 | 22 | 60 | 22| 60 |18| 48
ayIMTOPHbIE 3AHATHA:
Jlexnun 2,6 712 1,3 36 1,3 36 - -
[TpakTuueckue 3anstus (I113) 1,8 48 0,9 24 0,9 24 - -
JIaboparopusie pabotsl (JIP) 1,8 48 - - - - 1,8 48
CamocrosiTejibHasi paboTa 6,8 150 2,8 75 2,8 75 1,2 33
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;f;)é{;:;(maﬂ CaMOCTOSITEIbHAS 0,15 ) i 1.2 0,15
CaMocTosTenbHOE U3YUCHUE 6.8 149,8 2,8 2,8

' 75 75 32,85
pa3ziesIoB AUCITUTLIMHBI 5
Buabl KOHTPOJIA:
IK3aMeH 2 54 1 27 27 - -
Konrakrnas pabora — 0.6 0.3 0.3 i i
MIPOMEKYTOYHASI ATTECTAIMS 2 1
[ToaroroBka K K3aMeHy. 53,4 26,7 26,7 -
Bua uTOroBOro KOHTpOJIf: 9K3aMeH 9K3aMeH 3auver

AHHOTaI U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Puznueckass XuMus»
1. Heab DMCHMIIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOIIUX XOJOM

XUMHUYECKOT0 IMpoIlecca, MOKa3aTh OOJACTH MPUIIOKEHHUS ITHX 3aKOHOB W HAYyYUTh CTYJICHTA
rPaMOTHO MPHUMEHSATh WX MPHU PEHICHUU KOHKPETHBIX TEOPETHUYECKUX M MPAKTHUYECKUX 3aiad,
MOHSTH OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUSI XUMUUYECKHUX MPOIECCOB U POJIb
KaTajau3a Il XUMAYECKOH TEXHOJIOTHH.

2. B pe3yabTaTe M3y4YeHUs IMCHMILINHBI 00y4al0 M IACH J0JIZKEeH:

Obaaoams clieqyOIUMU KOMIETCHIIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

OIIK-1.7, OIIK-1.16, OIIK-1.24, OIIK-1.25.

Buame.:

— OCHOBHBIC 3aKOHBI (DU3UYECKON XHUMHH, B3aUMOCBS3b (U3HMYECKUX M XUMHUUECKHX
XapaKTEPUCTHUK Mpoliecca;

— IyTU ONPEACNICHUS BAXKHEUIIINX XapaKTEPUCTHK XUMUYECKOTO PaBHOBECHS (KOHCTAHTHI
PaBHOBECHSI, PABHOBECHOT'O BBIXOJla MPOJIYKTa, CTENEHU MPEBPALLEHUS UCXOJHBIX BEIIECTB) U
BIUSHUS PA3NUYHBIX (PAKTOPOB HA CMENICHUE XUMHUECKOTO PABHOBECHS;

— TEPMOJMHAMUYECKOE OINMUCAaHUE CBOMCTB HJCANbHBIX W HEUJCAIbHBIX PACTBOPOB,
MOAXO0Abl K HAX0KICHHUIO MaplHaIbHBIX MOJIIPHBIX BETMYMH KOMIIOHEHTOB pacTBOpa.

— TEOPHIO rajlbBaHUYECKHX SIBJICHUN;

— TEOPUU KUHETHKHU, TyTH TEOPETUYECKOTO pacueTra CKOPOCTEH XMMHYECKUX PEaKIuil 1
OTPaHWYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBHBIE YE€PThl TOMOTEHHOTO M TETEPOTeHHOTO KaTajiu3a, MPHYUHBI YCKOPECHHS
XUMHYECKOTO TpoIiecca B MPUCYTCTBUM KaTaIn3aTopa.

Ymempy:

— IPUMEHATh TEOPETUUYECKUE 3HAHUS M SKCHEPUMEHTAIbHBIE METOAbl HCCIEIOBAHMS
bu3nYeCcKoi XMMUM NMpU peLIeHUH NMPOPEeCcCCUOHANBHBIX 3a/1a4;

— IpeICKa3biBaTh M HAXOJWUTh ONTHMAIbHBIC YCJIOBHUS TIPOBEICHUS XHUMHUYECKOTO
mporiecca ¢ 1ebIo MOTyYeHUs MaKCUMaIbHO BO3MOYKHOTO BBIXO/1a MHTEPECYIOIETO MTPOTYKTA;

— IPUMEHSTh TEOPETUUYECKHE 3HAHUS M DKCIEPUMEHTAIBHBIE METOABI HCCIICIOBAHHS
buU3MYECKON XUMHUU s PEIIEHUS BOMPOCOB, BO3HUKAIOIIMX TPU HW3YYCHHH KHHETUKU
XUMUYECKHUX PEAKINN;

— IPOBOJUTH AaHAIW3 W KPUTHYECKU OIEHUBATH IOJYYCHHBIE JKCIIEPUMEHTAIbHBIE
JTaHHbIE, 0000IIaTh U JeaTh 000CHOBAaHHBIEC BHIBOJIBI HAa Oa3e MPOBEACHHBIX OIMBITOB.

Brnaoemw.
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— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJOB (PU3NYECKON XUMUHM IS PELICHUS
KOHKPETHBIX HCCIIEN0BATEIIbCKUX 33124,

— HABBIKAMM OIIPEIIEIICHUs COCTOSHUS PAaBHOBECHS M CAMOIIPOU3BOJIBHOIO HAIIPABJICHHUS
XUMHYECKOI0 IIPOLECCa;

— 3HAHUSMU  OCHOBHBIX 33aKOHOB  (DM3MYECKOM XUMHMM A COJAEp’KaTebHOU
WHTEPIPETALMY TEPMOANHAMUYECKUX PACUETOB;

— METOJIaMH OIPEIEICHUS NOPsIKA U CKOPOCTH PEaKIMM, YCTAHOBJICHHS] IMMUTHPYIOLIECH
CTaJuU U MEXAHU3Ma N3y4aeMOM XUMHUUECKOU peaKkivy;

— HaBBIKAMHM COCTAaBJICHUs TaJbBAaHMYECKUX DJEMEHTOB Ul LEJNEeW OIpeaesIeHUs
TEPMOJAMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PABHOBECHSI UCCIIEyEMOM pEeaKIuu;

— 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMHYECKON KWHETHKH, BIUSHUS PA3IMYHBIX (PaKTOPOB
(TemnepaTypsbl, JaBJI€HUs, KaTalu3aTopa) Ha CKOPOCTh XUMUUECKOH PEaKIIUU.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI
S cemecTp
Pa3nea 1. XumMnueckass TepMOAUHAMHUKA

1.1. TlepBblii 3aKOH TEPMOIUHAMUKU

TepmoauHaMuyeckue CUCTEMbl U TEPMOJUHAMUYECKHE IapaMeTpbl. DKCTCHCUBHBIE U
UHTCHCUBHBIE CBOWCTBa cHCTeMbl. TepMmoauHamuyeckuil mnpouecc. PYHKUUU COCTOSHUSA U
¢dyHkuuu npouecca. BHyTpeHHss 3Heprus u SHTaIbIMS, UX cBoiicTBa. Temnora n pabora Kak
dopmbl nepenaun sHepruu. PaboTta pacummmpeHus raza u nosesHas pabora. DopMyIHpOBKU
IEpPBOro Hayaja TEPMOAMHAMUKH. B3auMOCBS3b TEIIOTHI, pabOThl U U3MEHEHUS BHYTpPEHHEH
SHEPIUU B U30XOPHOM, M300apHOM M M30TEPMUYECKOM Ipoleccax. TemioeMKocTs BelecTBa —
M30XOpHast WK n300apHasi, MOJIsipHas, yaenabHas. TernaoeMKocTh UieaabHbIX ra30B, B3AUMOCBSI3b
MosisipHbIX TemoeMmkocteit Cp u Cv uaeanpbHOro rasa. TemioeMKOCTh TBEpABIX BEIIECTB U
KHUJIKOCTeH. 3aBUCHMMOCTb MOJISIPHOM M300apHOM TEMIOEMKOCTH BEIIECTBA OT TEMIIEpaTyphbl,
HMIIUPHUYECKUE YPaBHEHUS (CTETIEHHBIE PsJIbl), UX IPUMEHUMOCTh. 3aKOoH KyOoB Jlebast, mpaBuio
Hrononra u Iltu. Cpennsist m3o0apHas TEMIOEMKOCTh BEIIECTBA B HMHTEpBaje TeMIEpaTyp.
TemmneparypHasi 3aBUCUMOCTb IpupaleHus sHTansnuu Beuiectsa (Ht — Ho) mpu nmocrossHHOM
JIaBJIEHUH € y4eToM (a30BbIX MepexooB. TennoBoil s ekt xumuueckoro npouecca. OCHOBHOE
cTaHmapTHoe coctosiHue. CTaHgapTHbIE SHTAIBIMM OOpAa30BaHMUS M CrOpaHUs BEIECTB.
[Ipumenenue 3akoHa ['ecca A BbIUMCIEHMS TEIJIOBBIX 3()(PEKTOB XUMHUYECKHX U (U3HUKO-
XUMHUYECKHX TMporeccoB. CBsA3b TEIUIOBBIX 3(PQEKTOB MpU IOCTOSHHOM OOBeEME U TpHU
MOCTOSIHHOM JIaBJICHUU. 3aBUCUMOCTD TEIIOBOro 3¢ (dekTa peakuu oT Temneparypsl. BoiBon u
aHanmu3 ypaBHeHus: Kupxrodpa B mauddepenunansHoit ¢popme. MHTerpupoBaHue ypaBHEHUS
Kupxrodga.

1.2. Bropoii 3aKOH TepMOAMHAMHUKHU.

CamoIpon3BOJIbHBIE M HECAMOIIPOU3BOJIbHbIE, 00paTHUMbIe U HEOOPaTUMBbIE, PABHOBECHBIE
(KBazucTaTUYECKHE) U HEpaBHOBECHBbIE Mpolecchl. PaboTa paBHOBECHOIO M HEPaBHOBECHOTO
npoueccoB. DopMynMpOBKHM BTOPOro Hayana TEPMOJMHAMUKHU. OHTPONHSI KakK KpHUTEpUil
HAIpPaBJIEHHOCTH CaMOIPOU3BOJIBHBIX IPOLIECCOB M PABHOBECHS B M30JIMPOBAHHBIX CHCTEMaXx.
3aBUCHMOCTB SHTPOITHH BEIIECTBA OT MMAPAMETPOB COCTOSIHUS (TEMITepaTyphl, JaBICHUS, 00beMa).
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Pacuer u3MeHEHHs SHTPONMM B PAa3IUYHBIX IMPOIECCaX, CBA3AHHBIX C U3MEHEHHUEM COCTOSHMS
UJCAIBHOIO Ta3a, a TAaKKE YMUCTBIX TBEPAbIX WJIM >KMJKHUX BellecTB. VI3MeHeHHe SHTponuu B
nporecce CMENICHHs] HMACANbHBIX Tra3oB. M3MeHeHHe SHTponuu npH (a3oBBIX IEepexoax.
TennoBass Teopema Hepncra, mnoctynatr I[lnanka (Tperbe Hayallo TEPMOJMHAMHUKH).
Cratuctuueckass MHTEpIpETaldsd BTOPOrO0 Haudajga TEpPMOJMHAMUKH, ypaBHeHHE bosblmana-
[Inanka. Beruucienue aOCONMIOTHON JHTpONMM BellecTBa. Pacuer W3MEHEHHsS SHTPONHHU B
XUMHYECKHUX PEaKLUAX MPH pa3inuHbIX TemrnepaTtypax. O0beaunennoe ypasuenue I u Il 3akonos
TepMoauHaMHUKU. DHeprus ['enpmronbia U sHeprus ['mO0Oca kak KpuTepuM HampaBlIEHHOCTU
MIPOLIECCOB M PABHOBECHUS B 3aKPBITHIX CUCTEMAaX. XapaKTepUCTHUECKHE (PYHKIIMH. 3aBUCHUMOCTb
sHeprun [enmpMmronbua u sHeprun [ubOca oOT mapameTpoB cocTosHUA. TemmeparypHas
3aBUCUMOCTH 3Hepruu [ mb6ca BemnecTsa ¢ yuetoM ¢a3oBbix mepexoaoB. Po ¢pazoBoro nepexoaa
(epBsIii, BTOpoi). YpasHenus [ mb60ca-I'enpmroinbna. Pacder n3aMeHeHUH CTaHIAPTHBIX SHEPTUI
['n66ca u ['enpmMronpia B XAMHUYECKUX PEAKIUAX IPU PA3TUYHBIX TEMIIEpaTypax.

CucremMbl NEPEMEHHOrO COCTaBa. XUMHUYECKMM IMOTEHUUANT KOMIIOHEHTAa CHUCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHIMaNa OT JaBJICHUS U TEMIEpaTyphl. Y CJIOBUSL PaBHOBECHUS U
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI MPOLECCa B CUCTEMAX IIEPEMEHHOTO COCTaBa.

1.3. Xumuyeckoe paBHOBECHE.

MatepuanbHblii 0ajlaHC XMMHMYECKOM peakliy, CTENEHb IPEBPALEHUS,, XUMUYECKas
NepeMeHHas. YpaBHEHHE M30TEPMbl XHMHUYECKOH peakuuu (m3orepmbel  Bant-T'odda).
XHUMHYECKOE CpOJCTBO. AHAINW3 YpaBHEHMs H30TEPMbI ISl ONPEICIICHUS HaIlpaBJICHUS
CaMOIIPOMU3BOJIBHOTO  IPOTEKAHMSI ~ XMMHMYECKOM  peakuud OT  JAHHOIO  HMCXOJHOIO
(HEpaBHOBECHOT'0) COCTOSIHMS. TepMoauHaMHUyecKas KOHCTAHTAa XHMHYECKOTO pPaBHOBECUS U
SMIIUPHUUYECKHUE KOHCTAaHThI Xumuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHHs UX CBSI3U AJis
peaxk1uy B UACAIbHON ra30Boi cMecu. KOHCTaHTBI paBHOBECHSI AJ11 TOMOTE€HHBIX U I€TEPOT€HHBIX
peakuuid, MJeambHBIX M HEHJIEIbHBIX PEaKIMOHHBIX cHcTeM (Ha mnpumepax). CwmelieHue
XMMHUYECKOTO paBHOBeCHUs NMpHU u3MeHeHun oOmiero aasieHus (T = const) u npu go6aBneHUH B
cuctemy uHeptHoro rasa (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTaHTY XUMHUYECKOTO PaBHOBECHSI, ypaBHEHUS U300apbl U
M30XOpbl XMMUYECKON peakuuu. BeIBOJ, aHANN3 M MHTETPUPOBAHUE HA3BAaHHBIX YPABHEHUM Ha
npuMepe ypaBHeHUs u3o0apbl. Pacuer cpeHero u HCTUHHOIO TEMI0BOro 3(deKxTa XMMHUUECKUX
peakLuii U3 3aBUCUMOCTH TEPMOJIUHAMUYECKON KOHCTAHTHI pABHOBECH OT TeMIlepaTypsl. Pacuer
KOHCTAQHT PaBHOBECHS] XMMMUYECKMX PEAaKUU M3 CTaHAAPTHBIX TEPMOAMHAMHUYECKUX (DYHKIMN
BEILECTB. BhIunciieHNe KOHCTAHT PAaBHOBECHS XUMUYECKUX PEAKLIMU 10 CIIPABOYHBIM JaHHBIM O
KOHCTaHTax paBHOBECHUS peakluii 00pa30BaHUs COCAMHEHUH U3 MPOCTHIX BEIIECTB.

Paznen 2. @a3oBbie paBHOBECHS B O/ITHOKOMIIOHEHTHBIX CHCTEMAax

2.1. d®azoBpie mepexoasl W (a3oBas aAMarpaMMa COCTOSIHUSI JJISI OJHOKOMITOHEHTHBIX
CUCTEM

daza, KOMIIOHEHT, 4yuciio crerneHed cobozbl. I[IpaBuno (a3 ['mbbea. Ilpumenenue
npaBuia (a3 ['mG6ca ans aHanmmza (Pa3oBBIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JluarpamMmma COCTOSIHUSI OJIHOKOMITIOHEHTHOW CHCTeMbl, ee (a3oBble MOJs, JIMHUM U TpPOMHbIE
TOYKH, BBIPAXKAIOIIME COOTBETCTBEHHO OAHO(a3zHoe, AByX(a3zHoe U Tpexda3zHOE PaBHOBECHS.
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Hacpiuennslii nap, TeMepaTypHas 3aBUCUMOCTh JIABJICHHS HAChIIEHHOro napa. Kpurnueckas
TOYKA, KPUTUYECKOE COCTOSIHHE BEIECTBA, €r0 OCOOCHHOCTH. BBIBON M aHanW3 ypaBHEHUS
Kunaneiipona. 3aBUCUMOCTb TeMIIepaTyphl IJIABJICHUS OT BHEIIHETO JIABJICHUS, HHTEIPUPOBAHUE
ypaBHeHus1 KitaneilpoHa 1y paBHOBECHS TBEPAOE TEIO - KUIAKOCTb. PaBHOBecHs C ra3oBOM
dazoii, ypaBuenue Knanelipona-Knaysuyca, BBIBOJ U HHTETPUPOBAHUE YPABHEHUS JIJIsl OMTUCAHUS
JUHUM WcmapeHus W CcyOJIMMaluu, HCIojb3yeMble nomymieHus. OmnpeneneHue KOOPAUHAT
TPONHON TOYKH.

2.2. OmnpeneneHne TepMOAMHAMUYECKUX QYHKIIUN TTporiecca Gpa3oBoro nepexosaa

[Ipumenenune  ypaBHenusi  Kianeiipona-Knaysuyca 11 pacdyeta  M3MEHEHUS
TEPMOJUHAMHYECKUX (QYHKIMA Tpu (a30BBIX NPEBpPANICHUSIX. B3aWMOCBS3b IHTAIBIHN
TMJIaBJICHUS, UCTIAPEHUS M BO3TOHKU B TPOMHOM TOUKE. DMIIUPUYECKOE MpaBmiio TpyToHa.

Pa3nea 3. TepmoannaMuyeckasi TeOpusi pacTBOPOB
3.1. OcHOBBI TEPMOJAMHAMUKY pacTBOPOB. IlaprinanbHble MOJIbHBIE BETUYUHbI

Knaccudukanuuu pactBopos. Ilapiuanbable MOJIpHBIE BEeNIWYUHBL. Y paBHeHus ['nbo6ca-
Hiorema (BbIBOA U aHanu3). MeTopl onpeneneHus NapluuaibHbIX MOJSPHBIX BEJIHMYMH (METOJ
KacaTeNbHBIX M METOJ OTpe3koB). OTHOCUTENbHbIE MapIHallbHbIe MOJSIPHBIE BETUYHHBI
(mapruanbHble MOJIsIpHBIE PyHKIMK cMenieHus). Tepmoaunamudeckie QyHKIIMY CMEIICHHUS.

3.2. TepMoauHaAMHUECKOE ONKMCAHUE UI€aTIbHBIX U HEUJEATbHBIX PACTBOPOB

WneanbHble  (coBepLIEHHBbIE) pacTBOpPbl. XHUMHUYECKMN MOTEHLMAl KOMIIOHEHTa
ujeanpHOro pacrsopa. TepMmonnHaMudeckue (GyHKIHMM CMELIEHUS JUIsl UEabHBIX PACTBOPOB.
PaBHOBecue "uneanbHBIN pacTBOp-map”, 3akoH Payns, rpaduueckas WHTEpHpeTanmus 3aKOHA
Payns. IlpenensHo pa30aBieHHblE pacTBOpBL, 3akOH ['eHpH. YpaBHEHHE XMMUYECKOTO
NOTEHIMajga JUil pPAacTBOPUTENs M pacTBOPEHHOro BemiecTBa. HewpeanbHble (peanbHbIE)
PacTBOPBI, MOJIOKUTENIBHBIE U OTPULIATEIbHBIE OTKJIOHEHUS OT UealbHOCTH (OT 3akoHa Payss).
CraHpapTHbIE COCTOSHHS KOMIIOHEHTOB pacTBopa. CHMMETpHUUYHAs U HECUMMETPUYHASI CHCTEMBI
cpaBHeHMs. PacdeT akTMBHOCTEH M palMOHANbHBIX KO3()()UIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMoauHamuuyeckue (QYHKIMM CMELIEHUS [UIsi HEWAeadbHBIX PacTBOPOB.
3aBUCHUMOCTh AKTUBHOCTHM U KO3 (UIMEHTa aKTUBHOCTH KOMIIOHEHTAa OT TeMIepaTyphl H
JIaBJICHHUS.

3.3. KonnmuratiuBHBIE CBOHCTBA pa30aBIeHHBIX PACTBOPOB HEJETYUHX BEIIECTB B JIETy4eM
pacTBOpHUTEIIE

KonnuratuBHble cBOMCTBa pa30aBIEHHBIX PAacTBOPOB HEJETYYMX BEIIECTB B JIETYUHX
pacTBopuTeNAX (MOHMKEHUE JIABJICHUS HACBHIIIEHHOI'O Mapa pacTBOPUTEINS HaJl PacTBOPOM IO
CPAaBHEHHMIO C UUCTBIM PaCTBOPUTEIIEM, IIOBBIIIIEHUE TEMIIEPATYPhl Hauala KMUIIEHNS U TIOHM)KEHUE
TEeMIEPaTypbl Hayaja OTBEpJICBaHUS pacTBOpOB, OCMOTHYECKOE JTaBJICHHE).
O0y/IMocKonuYeckass M KPHOCKONMMYECKass KOHCTAHThl pacTBOpHUTENs. BbIBoJ ypaBHeHUS,
CBSI3BIBAIOIIIETO TOHIKEHHE TEMIIEpaTypbl Hayana OTBEpAEBaHUS C KOHIEHTpaluell pacTBopa.
OcmMmoc, ocMoTHUYECKOE JaBieHHne, 00paTHBIM ocMoc. Mcnoip30BaHne KOJUIMTaTUBHBIX CBOWCTB
JUIsL ONPENENIEHNsS MOJIIPHONW Macchl, CTENEHU [UCCOLMALMM WIM CTENEHM acCoLMaluu
pPacTBOPEHHOI'O BEUIECTBA.
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Pazgeun 4. ®a3oBble pABHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMax
4.1. PaBHOBeCHE KUIKUN pACTBOP - HACBILLIEHHBIN M1ap» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMmbl  «IaBIIEHHE-COCTaB», «TEMIIEpaTypa-CoCTaB», «COCTaB Iapa-coCTaB
KUAKOCTU» JUIS WACANbHBIX M HEUACANbHBIX pacTBOpoB. [lpumenenme mnpaBmia ¢a3 kK
UCCIeIoBaHuI0 AuarpamM. 3akoHbl [ n66ca-KoHoBanoBa. Aszeorpomusi, TepMOIUHAMUYECKOE
ycJIoBHe TOYKH azeorpomna. [IpaBuino peraara. ®U3nKo-XMMHUYECKHE OCHOBBI PA3JICIICHUS YKUIKHX
cMecei MeTo/laMH IEPETOHKH M PEKTU(HUKALINY.

4.2. PaBHOBecue (KU AKOCTB-TBEPAOC) B IBYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmuueckuil aHaiau3, KpUBBIE OXJIAXKIEHUSA, MOCTPOCHUE IUArpaMmbl IUIABKOCTH IIO
KpUBbIM oOxJIaxaeHusa. CucTteMpl € OrpaHMYEHHOW UM HEOIPaHUYEHHON pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpIOM cocTostHMH. M3omopdusm. Tumsl TBEpAbIX pacTBOpOB. Jmarpammbl
IUTABKOCTH HM30MOP(HO KPHCTAITM3YIOMMXCS BemlecTB. JlparpaMMbl TUIABKOCTH CHCTEM C
OTpaHMYEHHOM PaCTBOPUMOCTBIO B TBEPIOM COCTOSHUU. DBTEKTHYECKOE U MEPUTEKTUUECKOE
paBHOBecus. OImpeneneHrue CcOCTaBa 3BTEKTUYECKOM >KHMIKOCTH IMOCTPOEHUEM TPEYroJIbHUKA
Tammana. [Ipumenenue npasuia a3 ['m60ca k uccnenoBanuio (pa3zoBbIX pAaBHOBECHIA.

6 cemecTp
Paznesn 5. PacTBOpBI 3J1€eKTPOJIATOB
5.1 PacTBOpPBI 3JEKTPOJIUTOB B CTATUYECKHUX YCIOBUSIX

TepMonnHaMuyeckoe OMHCAHME CBOMCTB pPacTBOPOB 3JIEKTPOIUTOB. AKTUBHOCTH U
KO3 (UIIMEHTHI aKTUBHOCTH 3JIEKTPOJIUTA U HOHOB B paCTBOPE, CPEHNE HOHHBIE KOA(PDUITUEHTHI
akTUBHOCTH. CBf3b AaKTHUBHOCTU OJJIEKTPOJIUTA CO CpeIHEed HOHHOM aKTUBHOCTBIO U
KOHLEHTpauuen anektponurta. MonHasg cuia pactBopa. IlpaBmio nonHON cuiibl. OCHOBHBIE
MOJIOKEHUS AIEKTPOCTATUUECKON TEOPHH CUIIBHBIX 31eKTpoauToB Jlebas-Xrokkens. [IpenenbHblii
3akoH Jle6Gas-XIoKKels, BTOPOe U TPeThe MPUOIMKEHUS TEOpUH, Tpapuueckoe MpecTaBIeHue
ITUX 3aBUCUMOCTEM.

5.2 PaCTBopH SJICKTPOJJUTOB B JUHAMHUYCCKUX YCIIOBUAX

[IpoBonHuky annekTpudeckoro Toka I u Il pona, HOHHAsA U AIEKTPOHHASI TPOBOAUMOCTb.
VYaenpHas, MOJSpHAs M DKBUBAJICHTHAs JJIEKTPUYECKHE ITPOBOJMMOCTH, B3aHMOCBSI3b MEXKIY
HUMH. 3aBUCUMOCTD YIECJIbHON U MOJSIPHOM 3JIEKTPUUYECKON MPOBOJUMOCTEN OT KOHIEHTPALIHH,
TeMIEepaTypbl U HpUpojbl pacTBopuTens. CKOpPOCTh U MOJABMKHOCTH (20CONIOTHAs CKOPOCTh
JIBIDKEHUS) MOHOB. 3aKOH HE3aBHCHUMOTO JABMKeHHMsS MOHOB (3akoH Kombpayma). IIpenensHbie
MOJISIPHBIE 3JIEKTPOIIPOBOHOCTH HOHOB. OcTaeTHBI MEXaHH3M IIE€peHOca 3IIEKTPUYECTBA
MOHAMH THJPOKCOHMS U TMApoKcHiIa. Yncna nepeHoca MOHOB. DIEKTPOIIPOBOAHOCTh PaCTBOPOB
CHJIBHBIX 3JIEKTPOJIUTOB, YypaBHEHUE KOpHs kBajapatHoro (ypaBHeHue Kombpaymia). [Ipumenenue
TEOPUHU CUJIBHBIX AJIEKTPOJIUTOB ISl OOBSCHEHHS AJIEKTPOPOPETHUECKOTO U PelaKCalliOHHOTO
3G (HEKTOB CHIKEHHUS 3JIEKTPONPOBOJHOCTU. BnusHue moneil BBHICOKOM HANpsKEHHOCTH U
BBICOKOM 4aCTOTHI IEPEMEHHOI0 TOKA Ha 3JIEKTPONPOBOAHOCTh PACTBOPOB. METOANKN U3MEPEHUS
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3JEKTPONPOBOAHOCTH.  KOHAyKTOMETpHUYECKOE  ONpENEeNeHHEe CTENEeHM U KOHCTAHTHI
JUCCOLIMAIIMN CJTAa0BIX AJICKTPOJIUTOB, TEIUIOTHI, SHTpONMM W dHepruu ['ubOca mporecca
JIUCCOIMAIIMHU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.

Pazjnen 6. DaexkTpoxumMuyeckue CHCTEMbI (11€1H)
6.1 DJ1C u snexkTpoaHbIC TOTEHIUABI

DNeKTpOXUMHYECKHEe cUcTeMbl (1iernu). Bo3HuKHOBEHUE CKauka MOTEHLMala Ha IpaHuLe
pazaena npoBoaHukoB I u Il poma. JIBOMHOW SJIEKTPUYECKUH CIOM. DIEKTPOXUMHUYECKHUI
MOTEHLIMaN, rajlbBaHu-TIoTeHIran. OOpaTUMBbIe 3JIEKTPOJIbI U OOpATUMBIE ANEKTPOXUMHUUYECKUE
nenu  (dJIEMEHTHI). DIEKTPOJBIKYIAS CHUJla TaJbBAHMYECKOTO dBJIEMEHTa,  YCJIOBHBIM
AJIEKTPOJIHBIN MOTEeHIMAJ (MOTeHIHA B BOopoAHOM mikane). Cea3p J/]C ranpBaHuuecKoOn 1enu
C DJJNeKTpoAHbIMU moTeHiuanamu. [IpaBuno 3HakoB DJIC W 3IEKTPOJIHBIX TMOTECHIIMAJIOB.
TepMoauHaMuyeckass TeOpUs TAIbBAaHUYECKUX SIBJIEHUN. BpiBoa M aHanu3 ypaBHeHus HepHcra,
BhIpakaromiero 3aBucumMoctb JJ[C raapBaHHMYECKOro 3JE€MEHTa OT aKTMBHOCTEM KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHue [ubOca-I'enbmronbua s AIEKTPOXUMHUYECKUX CHCTEM.
3aBucumocts DJ[C raibBaHUYECKOTO JIEMEHTa OT TeMieparypbl. Kinaccudukanus 3meKkTpooB:
3JIEKTPOJIbI MIEPBOIO U BTOPOTO poja, ra30Bble, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE. Y DPABHEHHE
HepHcTa a1 noTeHuumana 3J1eKTpoAoB BCEX BUIOB.

6.2. 'anpBaHMYECKUE DIIEMEHTEI

Turbl ranbBaHUYECKHUX DJIEMEHTOB: XUMUYECKHE, KOHIIEHTPAIIMOHHBIE, C TIEPEHOCOM, 0€3
nepeHoca. Jnpdy3noHHBINH MOTEHIMA, MEXaHU3M BO3HHUKHOBEHHUS M METOJBI €T0 YCTPaHCHUs
(cBemeHuss K MHUHUMalIbHOW BenuuuHe). Meroauka wusmepenus DOJC U 3IEKTPOAHBIX
MOTEHLINAJIOB. IIpuMeHeHHEe MOTEHUMOMETPUN U  ONPEIENICHHS TEPMOAMHAMMUYECKHUX
XapaKTEpUCTHUK XWMHUYECKHX PEaKIMH, NPOTEKAOUIMX B TlaJlbBaHUYECKOM IENH, KOHCTAaHT
XMMHUYECKOTO PABHOBECHSI, aKTUBHOCTEH M KO()(UIMEHTOB aKTUBHOCTH 3JEKTpoJauTOB, pH
pacTBOpPOB, MPOU3BEACHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEIMHEHUH. XHMHUYECKHE
VCTOYHUKU TOKA.

Pa3zgen 7. XumMnueckasi KHHETHKA
7.1. ®opmanbHast KHHETHKA

TepMmonnHaMuyeckass BO3MOXHOCTh Ipollecca U €ro NpakTHueckas (KUHETHYecKas)
ocymiecTBUMOCTb. [Ipenmer u 3agaun xuMudecko KUHETUKH. OCHOBHBIE IOHATHS (OPMAIIbHOM
KUHETHKH: CKOPOCTh XMMHYECKON peaKkIUh, MOJEKYISIPHOCTb, YAaCTHBI M OOHIMI MOPSAOK.
OCHOBHOH MOCTYJIAT XUMHUYECKOW KHHETHKH, KUHETHMYECKOE YpPaBHEHUE CKOPOCTH PEaKILIHH.
KoHcTaHTa CKOpOCTM XMUMHUYECKOH peakLUH, Pa3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTomabl
OTIpeieNIeHus] CKOPOCTeH XMMUYecKuX peakiuil. [IpocTeie (3eMeHTapHbIe) U CIO0XKHbBIE PEaKIHH.
Kuneruka npocteix U (opManibHO MPOCTHIX OJAHOCTOPOHHUX TOMOTEHHBIX peakuuid. Peakuuun
MEepBOro, BTOPOrO U TpeThero mnopsakos. JuddepenuumanbHas u uHTErpaigbHas (GopMbl
KMHETUYECKUX YpPAaBHEHUU, KMHETHYECKUE KpHBbIC. JIMHEWHOE NpenCTaBICHUE KUHETUYECKHUX
KPUBBIX JUI PEaKUU{ pa3audHbIX MOpsSAKOB. Bpems momympeBpameHusa. Peaknuu HyneBoro
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nopsaka. Merton wu30biTKa (M3ossmuu) OcTBajiba OMNpEIENICHUs YacTHBIX MOPAIKOB 10
COOTBETCTBYIOLIEMY peareHty. JuddepeHunanbuble 1 UHTETpalIbHbIE METOIBI OINpPEIeICHUS
nopsiika peakiuu. Pa3nnyre KOHUEHTPAaLMOHHOIO U BPEMEHHOT0 NOPSAKOB. CII0KHBIE pEaKIIMH.
[TpuHIMI HE3aBUCHUMOTO MPOTEKAHMS IJIEMEHTApHBIX peakiuidl. OOpaTuMmble U mapajuieIbHbIe
peakuuu 1nepBoro nopsaka. JuddepeHnuansabie ypaBHEHHS, OMHCHIBAIOIINE CKOPOCTU 3THX
peakuuii, uX UHTerpupoBanre. Kunernueckue KpuBble i1 KaXI0I0 U3 PEarupyrolux BEIIECTB.
[TocnenoBarenbHble peakuuu 1-ro mopsiaka. Cucrema audQepeHIuaNbHBIX ypaBHEHUH,
ONUCHIBAIOIIMX KUHETUKY IOCIIEIOBAaTeNbHbIX peakuuil. KuneTtmueckne ypaBHEHUS U
KMHETUYECKUE KPUBBIEC IS BCEX YYaCTHUKOB peakUuu. Bpems AOCTHKEHHS MaKCHUMAJbHON
KOHLEHTPAllUd IPOMEXKYTOYHOIO BEIIECTBA. 3aBUCHUMOCTb MAaKCHMaJIbHOW KOHLEHTpaLUu
IIPOMEKYTOYHOIO BEIIECTBA OT COOTHOLICHUS KOHCTAHT CKOPOCTEH OTHENbHBIX CTaauid
IIOCJIEIOBATEIbHOM peakuuy. [ [puHIMI IMMUTHPYIOLIEN CTAUU ITOCIIEN0BATEIBHON XUMUYECKON
peakuuu. CTanuMOHApHBIM PEXUM MPOTEKAHHUS TOCIEIOBATENbHBIX peakuuil. Mertox
KBa3UCTAIIMOHAPHBIX KOHIIEHTpALUi, 00J1aCTh MPUMEHEeHHsI. BusiHue TeMiieparypsl Ha CKOPOCTh
XUMHYECKON peakiuu, npubimmkeHHoe mpaBuiao Baut-I'odda. VYpaBHenwe AppeHuyca B
muddepeHIMAIBHOW W MHTErpalbHOM  dopme. DddeKkTruBHAS dSHEPTrUs aKTUBALMH U
MPEA3KCIOHEHIIMATbHBIN MHOKUTEIb, METOAbI UX ONPEACIICHUS U3 SKCIEPUMEHTAJIbHBIX JaHHBIX.

7.2. Teopun XMMHUYECKON KUHETUKHU

Teopust aktuBHBIX (OmHApHBIX) coynapeHuit (TAC). CkopocTh peakmuyd Kak YHCIIO
CTOJIKHOBEHHUI aKTHBHBIX MOJIEKYJ B €IUHHILY BpeMeHH. KOHCTaHTa CKOpOCTH OMMOJIEKYISIPHOM
peakuuu. OU3NYECKUIM CMBICIT NPEIIKCIOHEHIIMAIbHOTO MHOXMTENS M SHEPTUM aKTHUBALIUU B
paMKax TEOpUM aKTUBHBIX coynapeHuil. Crepuueckuil pakTop, HEOOXOAUMOCTh €ro BBEICHUS B
KMHETUYECKOE YPaBHEHUE PeaKIMH. [J0OCTOMHCTBA U HEJOCTATKU TEOPUN aKTUBHBIX COYAAPEHUM.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuil B pamkax TAC, cxema Jlunpemana.
HcTonkoBaHue MPUYMH HM3MEHEHHs MOPSAAKA MOHOMOJIEKYJISIPHOM pEakUUu IPU H3MEHEHUH
JIaBJICHMSL.

Teopust nepexogHoro cocrosinus (aktuBupoBaHHoro komiuiekca) (TIIC wmu TAK).
OcHosuble nonokeHus TIIC, kuHernueckas cxema peakuuu. [loBepXHOCTh MOTEHLMATbHON
SHEpPruM, KOOpJAUHATAa PEaKIUH, MyTh Peakuu. AKTUBUPOBAHHBIH KOMIUIEKC U €r0 CBOMCTBA,
UCTHHHAsT SHeprusi axkTuBanuu. CKOpOCTh peaklMM — CKOPOCTh pacnaja aKTUBUPOBAHHOIO
KOMILIEKCa (ckopocTb €ro IIPOXOXKACHHUS yepes MIOTEHIMAIILHBIN 6apnbep).
KBazurepmonnnamuueckass ¢opma ypaBHeHuss TIIC, sHTampnust M SHTPONHUS AKTUBALMH,
TPaHCMHUCCUOHHBIM K03 duument. CBA3p  SHTANBNMM  aKTHBaLUU € 3 (PEeKTUBHOU
(9KCIIepUMEHTAIbHOM ) SHEprUel aKTHBALINY.

7.3. ®OTOXMMHUYECKHUE U LIETTHbIE PEAKIIUU

@DOTOXMMUYECKUE DPEAKINH, MEPBUYHbIE M BTOPUYHBIE (POTOXMMHUYECKHE MPOLECCHI.
®oroaucconmanusi U (Gotonu3. Dorodpusznyeckue (Ae3aKTUBALMOHHBIE) TPOLECCHl MPHU
MIOTJIONICHUH W3TydeHus. 3akoHbl (oroxmmuu: ['porryca-Ipemepa u Iiinmreina-Iltapka.
KBanToBbIil BbIxoa. KuHeTHMka mpolieccoB, MPOUCXOIAIIUX C ydacTHeM (HOTOBO30YKICHHBIX
monekyn. Cencubunuzatopsl, CeHcOMIM3upoBaHHbIe (oToOXUMHUUecKue peakuuu. OCHOBHBIE
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pa3iauuus peakiuil ¢ GOTOXUMHUYECKUM M TEPMHUECKUM WHUIUMHpoBaHUEM. DOTOXMMHUYECKHE
nporeccsl B arMochepe, porocuHTes.

[ennble peaxkuuu. IIpumepsl peakumii, IPOTEKAOIUX II0 LENHOMY MEXAHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJMM LEMHBIX Peakiuil. MeXaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U
oOpbiBa 1iernedl. JIMHEHHBIA W KBAJpPaTHUHBIA OOpBHIB IIeTei. 3BEHO MEMH, AJUHA ICTH.
Hepa3BeTBieHHble U pa3BETBICHHBIC LENHbIE peakuuu. KuHeTHKa Hepa3BETBIECHHBIX LEIHBIX
peakuuii. CTaauu pa3BEeTBICHHOM LIETHON peakiiuu. BeposTHOCTh 0OphIBa U Pa3BETBIICHHMS LICTIH.
Pa3BuTre pa3BETBICHHBIX LEMHBIX PEAKUUNA BO BPEMEHHM, CTAlMOHAPHBIM M HECTAalMOHAPHBIN
peXuMBbl TeueHus peakiuu. llpenenpHble sBIEHUS B pa3BETBIEHHBIX peakuusax. HikHuil u
BEPXHUI IIpeJIeNbl BOCINIAaMEHEHM S (B3pbIBA) LIETTHOM peakuuu. I1omyocTpoB BociiaMeHEHUS.

Pa3gen 8. Karanus

I'omorenHslii U rereporeHHbId KaTanu3. ABTokaranu3. OCHOBHBIE 3aKOHOMEPHOCTHU
KATAINTUYECKUX peakuui. BimsHue katanusaropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKHE
XapaKTEpUCTUKU  XUMHUYECKMX  peakuuid. CeJIeKTMBHOCTb  JIEHCTBUS  KaTalu3aropa.
Karanutuueckass akTUBHOCTb, YIEJIbHAs KaTaJIUTUYECKas aKTMBHOCTb. ['OMOTEHHBIN KaTaiuus.
CnuTHBIA M pa3[enbHbIl MEXaHU3Mbl KaTAJIMTUYECKUX PEAKLMH, YJHEPreTUYECKUE IUarpaMMbl
B3aMMOJICHCTBUS pPeareHToB ¢ KaTanuzaTopoM. O0muil ¥ cnennduyeckuii KuCIOTHO-OCHOBHBIN
Katann3. O¢¢eKkTUBHAss KOHCTAaHTa CKOPOCTH pEaKIMH, KaTaJu3UpyeMOil BeIIeCTBaMH C
KHMCIIOTHO-OCHOBHBIMM ~ CBOMCTBaMM. KaraauTudyeckne KOHCTAHTBI CKOPOCTH  PEAKLHUU.
['ereporennsiii kaTayn3. CKOpOCTh reTepOreHHO-KaTAIUTUYECKON peakiuu. THUIbl reTeporeHHbIX
KaTaJIn3aTOpOB. 3aKOH JACHCTBYIOUIMX TIOBEpXHOCTEeH. Pomb amcopOumm B TeTepOreHHOM
npornecce. KuHeTHka rereporeHHO-KaTaIMTUYECKUX PEaKLUni, HE JTUMUTHPYEMBIX TUpy3HeH.
OtpaBneHne KaTain3aTopos.

4. O0beM y4eOHOH JUCHUIIIMHBI

Beero Cemectp
. 5 6
Bun yueOnoit paboTsl Y Y Y
3E Kan. | an Kam. | ap Ka.
q. q. q.
OO61mas TpyA0€MKOCTh AUCHUTIINHBI 12 432 6 216 6 216
KonTakTHas padoTra — ayiuToOpHbIE 5.34 192 267 96 267 96
3aHATHS:
Jlexumn 1,78 64 0,89 32 0,89 32
[TpakTuaeckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JlaboparopHbie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 168 2,33 84 2,33 84
[ToaroToBka k 1abopaTopHbIM paboTam 4.66 108 42 42
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIOB 108 2,33 42 2,33 42
JVICTIATUTHHEI
Buabl koHTpOJIS:
Jx3amen 2 | 72 | 1 | 3 | 1 | 36
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K _

OHTaKTHas paboTa — MPOMEKYTOUHAsS 08 0.4 0.4
aTTecTanus 2 1 1
[ToaroroBka K SK3aMeHY 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

C
Bcero eMEeTp
. 5 6
Bun yuebHo# paboThl N N N
3E CTp. 3E CTp. 3E CTp.
q, q. q.
OO0mmas TpyA0€MKOCTh TUCITUILUIMHBI 12 324 6 162 6 162

KonTakTHasi padora — ayIMTOpHbIE 5.34 144 267 79 267 79

3aHSATHS:
Jlexuuu 1,78 48 0,89 24 0,89 24
[Tpaktuyeckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHasi padoTa 126 2,33 63 2,33 63
[ToaroroBka K 1a00paTopHEIM paboTam 4.66 81 31,5 31,5
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB ’ 2,33 2,33
JIACIIUILINHBI & . 81 315 315

Buabl KOHTpOJIS:
9K3amMeH 2 54 1 27 1 27
KonrtakTHass pabora — mpoMexyTodHas

0,6 0,3 0,3
aTTecTanus 2 1 1
[ToaroToBka K sK3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: 9K3aMeH IK3aMeH

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIIHMHBI
«AHATUTHYeCKAs] XUMHS U (PU3UKO-XUMUYECKHE MEeTObl AHAJIN32)

1 Heab aMCHUIVIMHBI — TpuoOpeTeHHe OOydYaroUIMMHUCH 3HAHUM M KOMIETEHIIHH,
HEOOXOIUMBIX JIJISl pELICHHs] KOHKPETHBIX 3aJ]ad XMMHUYECKOT0 aHallnu3a.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JIKEH:
Obnadamye cleayOMUMU KOMIIETCHIIMSAMU U UHAUKATOPAMH UX TOCTH)KEHUS:
OIIK-1.3; OIIK -1.11; OIIK-1.20.

3unameo:

— OCHOBHbIE MOHSTHSI, TEPMUHBI, METOJIbI U MPUEMbI KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XHUMUYECKOr0 aHAJIN3a;

— TEOPETUYECKUE OCHOBBI (DU3MKO-XUMUIECKIX METOJIOB aHATN3a;

— OPUHIUOBI  pabOTBl  OCHOBHBIX TMPUOOPOB, MCHOJIB3YEMBIX I  MPOBEIACHHS
KauyeCTBEHHOI'O ¥ KOJMYECTBEHHOI'O aHAJIN3a;

Ymemo:

— INPUMCHATH HpI/I06peTeHHBIC MMPAKTUYCCKUC HaBBbIKHU B HpO(I)GCCPIOHB.JIBHOfI
ACATCIIBHOCTH JJI PCHICHUA KOHKPCTHBIX aHAJIMTUYCCKUX 3a/1a4,
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— MPOBOJUTH OOOCHOBAHHBIM BHIOOP METOJIa aHAIW3a C YYETOM IIeJiel M1 0COOEHHOCTEH
JTAaHHOW MPAKTUYECKOM 3a]1a4u;

— IPOBOJAMTH PAcUEThl HA OCHOBE IPOBEACHHBIX HCCIIECI0BAaHUM;
— IPOBOJUTH METPOJIOTMYECKYIO OLEHKY pe3yJbTaTOB KOJHMYECTBEHHOIO XMMHYECKOIO

aHajam3a

Bnaoemn:

— OCHOBaMHM METPOJIOTHYECKON OIEHKH PEe3YJIbTaTOB KOJUYECTBEHHOTO XHUMHYECKOIO
aHaJn3a;

— MpueMaMd HUHTEPIPETAIMA PE3yJbTATOB aHalM3a Ha OCHOBE KBaJIMMETPHUYCCKHX
OIICHOK;

— METOJAOJOTMe XUMHUYECKHMX M (PU3UKO-XMMHUYECKMX METOJIOB aHalu3a, IIUPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHATUTUYECKOUN MPAKTUKE

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Pasoen 1. inentudukanys HOHOB 3JIEMEHTOB B pacTBOpax

1.1 BesneHue B COBPEMEHHYIO aHATUTUYECKYIO XUMMUIO.

AHanuTHuyeckas XUMHUs KaK OCHOBA METOJI0B M3Y4YEHHUS U KOHTPOJISI XUMUYECKOIO COCTaBa
BELIECTB B MaTEpUAIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEAOBAHUAX, B KOHTpOJE OOBEKTOB
OKpyKaroliel cpensl. Buabl aHamuza. DieMEHTHBIH, MOJEKYISIpHbINA, (a3oBbIi M M30TOIHBIN
aHayn3. KonnuecTBEeHHBIN U KaUECTBEHHBIN aHAJIN3 OPraHMYECKUX U HEOPraHMYECKUX BEILECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHaliu3a, WX B3aMMOCBS3b, COOTHOLICHUE U
IpUMEHEHHE. AHAJIUTUYECKUN CHUTHal KaK HOCUTENIb KayeCTBEHHOM U KOJIMYECTBEHHOM
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHaNUTUYECKOH 3a1a4u. AJITOPUTM IIPOBEIECHUS
aHayn3a: oTOOp cpenHel MpoObl, MOArOTOBKA MPOOBI K aHAIM3Y, U3MEPEHUE aHATUTUYECKOTO
CUTHAJIa U €r0 METPOJIOTMYECKas OLIEHKA, PacyeT Pe3yJbTaTOB aHAIM3a U MX MHTEpIpeTalus.
[Tpumeps! pelieHus: 3a7ady aHAIUTUYECKOTO KOHTPOJS B XMMHUYECKOM TEXHOJOTMH, B aHAIM3€
00BEKTOB OKpYXarolei cpenbl u p. IIoHATHS O COBPEMEHHBIX METOJJaX IEMEHTHOIO aHaju3a:
ATOMHO-3MUCCHUOHHBIN aHalM3, aTOMHO-a0COPOIMOHHBIN aHaIu3, PEHTIeHO(MIyOpEeCUEeHTHBIN
aHaJIN3.

1.2 Cnenuuka 3a7ay aHATUTHYECKON XUMHUH.

OcHOBHbIE TepMHUHBI aHamuTH4Yeckod xumuu. OOHapyxkenue. Omnpenenenue. AHaaus3.
AHalIUTHYECKHE XMMHUYECKHE PEeakIMu KaK OCHOBAa XMMHYECKOro aHanu3a. KauecTBeHHblE U
KOJINYECTBEHHBIE aHAJMTUYECKHE XUMHUYECKHUE peakuuu. TpeOoBaHUs, NMPeIbsIBIIeMble K HUM.
Crneunduka aHaTUTHUECKUX PpEaKLMH, UCMOJIb3YEMbIX B aHaiu3e. AHanuTHdeckas Qopma U
aQHAJTUTMYECKUE  TPHU3HAKH. AHAJIUTHYECKHE peakuu W  aHaJUTH4YecKHe 3P (EeKTsI
XapakTepUCTUKM  AQHAJIUTUYECKUX  pEeaKklUMid:  YyBCTBUTENIBHOCTb,  U30MpaTeNbHOCTH
(cenekTuBHOCTH). ['pymnmoBsle, o0OlIMe, YacTHBIE, XapaKTEpPHbIE U CHELM(PUUECKHE pPEaKIUU.
[TyTy noBeIIEHUS U30MPATENIBHOCTH U YyBCTBUTEIBHOCTH aHAIMTUYECKUX PEAKIIHI.

1.3 Xumnueckue paBHOBECHs B TOMOTE€HHBIX U T€TEPOTreHHBIX CUCTEMaX, IPUMEHSIEMbIX
B AQHAJIMTUYECKON XMMUHU.

OCHOBHBIE THUIIBI pEAKLHH, NPUMEHSIEMBIX B aHAJIUTHYECKONM XUMHMH (OCaKIEHUS,
KHCJIOTHO-OCHOBHbBIE, KOMIUIEKCOOOpa30BaHusl, OKUCIEHUA-BOCCTaHOBIIEHHS ). COCTOSTHUE HOHOB
JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHsS ~ AHWIMTUYECKUX  pEaKLUil:
TEPMOJMHAMHYECKHE, KOHILIEHTPAIlMOHHBIE, YyCIOBHbIe. (DaKTOpHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecHe (KOMIUIEKCOO0pazoBaHue, 00pa30BaHNe MAIOPACTBOPUMBIX COEIMHEHH, U3MEHEHHE
CTENIEHH OKHCIIEHUSl ONpENENIIeMOro HOHA, BIMSHHE HPUPOJbI PACTBOPUTENSl, HOHHOM CHIIBI,
TEMIIepaTyphbl, COCTaBa pacTBOPA).

PaBHOBecuss B aHAIUTHYECKHM BaXKHBIX MPOTOIMTUYECKUX cucTeMax. KoHcTaHThI
KHUCJIIOTHOCTH M OCHOBHOCTH. YpaBHEHHs MaTepualibHOro 6ananca. Beruncienune pH pactBopoB
KHUCJIOT U OCHOBAHMU pPa3jIMYHOM CHIIbI, cMecel KHCIOT U ocHoBaHMH. BydepHble pacTBOpHI,
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WCIIOJIb3yeMbIE B XMMHUYECKOM aHajM3e: MX COCTaB, CBoWcTBa (OydepHas eMKOCThb, 00J1acTh
OydepupoBanus), pacuer pH, mpuMeHEHHE B aHATUTUYECKON XUMUH.

AHanuTHYeCKWe  peakUMH  KOMIUIEKCOOOpa3oBaHUS,  OCAKICHUS,  OKUCJICHHS-
BOCCTaHOBJIEHMs. OOIMe, CTYIIEHYAThIE U YCIIOBHbIE KOHCTAHTHI YCTOMYMBOCTH KOMILUIEKCHBIX
coenuHeHuil. lcnosnb3oBaHue peakluii KOMILJIEKCOOOpPa30BaHHSA B AHAIUTUYECKOW XUMHUH
(oOHapy)XeHHE U KOJMYECTBEHHOE OIpe/iesIieHUue, MacKupoBaHue). Vcrosib30BaHME peakuuit
OCaXJICHUSI B aHAIMTUYECKUX LiesiX. KoHCTaHTa paBHOBECHS peaKUi OCaXKIC€HUSI-PACTBOPEHUS;
(axTOpsl, BIUAIOMINE HA PACTBOPUMOCTH OCaIKOB. Pacuer ycinoBuil ocakJieHHus U pacTBOPEHUS
ocankoB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE paBHOBecHs. CTaHOapTHBIA U pealbHBIN
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIE IIOTEHIIUAIIBI.

Xumuyeckue u GpU3nKo-XxUMU4eckue crnocoosl onpenenenust pH pactBopos. PaBHoBecus
AHAINTUYECKUX PEAKLMI KOMIUIEKCOOOpa3oBaHUs U ynpasieHue nMu. DakTopbl, BIUSIOLIME HA
HaIlpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XUMHUKO-aHAJTUTHYECKOE 3HaUeHHe. PacueT K03 UIMEeHTOB MOOOYHBIX PEaKIUil.

1.4. KauecTBeHHBIE U KOJHUYECTBCHHBIC AHATUTUYECKHE PEAKIUU C OPraHuYeCKUMHU
AQHAIUTUYECKUMU peareHTaMu B aHAJIN3€ HEOPraHUYECKHUX BEIIECTB.

Opranunueckue ananutudeckue peareHTsl (OP). Knaccudukanus OP no tumy peakiuii ¢
Heoprannueckumu uoHamu. KommuiekcooOpasyromme OP u  crpoeHme HWX  MOJICKYII:
GyHKIIMOHATbHO-aHAIUTHYECKAs M aHAJUTHKO-akTHBHas  rpynmnbsl.  OcoOeHHOCTH U
npeumMyIiecTsa ucronb3oBanuss OP, oOmactu nmpuMeHeHus. [|OMOHUTENBHO: TEOpHUs NCHCTBHS
koMmIuiekcooopasytomux OP, yuer nonHoro cocrosiuus OP u meramna. ['unore3a aHanoruii u
IIpakTHYeCKHe BbIBOABI M3 Hee. [lpupoma xumuueckoil cBsa3u B Komiuiekcax OP ¢ vonHamu
METAJJIOB U €€ TPOSBICHHE B IBETHOCTH KoMiuiekcoB. Peakumu OP ¢ xpomodopHbIMU
srieMeHTaMu. VIHTeHCHBHOCTh OKPAaCKH aHATUTHYECKHX (OPM M WHTEHCUBHOCTH ITOTJIOUICHUSI.
Hcnonp30BaHue peakiyii OpraHM4eCKUX peareHToB B (POTOMETPHUYECKOM aHaIIU3e.

Pa3zoen 2. KonuuecTBeHHBI XUMUYECKUN aHATIN3

2.1. [TpuHIMIBL ¥ 334U KOJIMYECTBEHHOT'O aHAIIN3A.

Krnaccugukanys MeTonoB KOJIMYECTBEHHOTO aHainu3a. TpebGoBaHMs, NMpeAbIBIsIEMble K
XUMUYECKUM PEAKIUsM B KOJIMYECTBEHHOM aHAlM3€. JTallbl KOJIMYECTBEHHOTO OINPEACICHHUS.
XapakTepucTuka pe3yjibTaTOB KOJMYECTBEHHOIO XHMMHUYeckoro aHanuza. OnpeneneHue
CoJIepKaHus BEIIECTBA B pacTBOpE, pacueTHble popMyibl. CriocoObl mpecTaBIeHUs pe3yIbTaToB
aHaim3a. TecTbl Ha BBIBIEHHE CHUCTEMaTHMUECKHUX IOTPEIIHOCTEM B  pe3yibTaTax
KOJINYECTBEHHOT'0 XUMHUYECKOro aHaiu3a. [Ipo6ooTdop 1 mpoOGonoaroToBka.

2.2. Tutpumerpuueckuii aHamu3. THITBI peaknii, UCTIOB3YEMbIX B TUTPUMETPHUH.
TpeGoBanusi, MpeIbABISEMbIEC K HUM.

[Mpunuun Tutpumerpun. TutpoBanue u ero 3tansl. ['padguueckoe n3odpakeHue mnpoiecca
TUTPOBAHUS — KPUBbIE TUTPOBaHUS, UX BHUAbL. CKayOK Ha KPUBOM TUTPOBAHUA, TOYKA
skBuBasieHTHOCTU (T.D.) n koHeuHass Touka tuTpoBaHus (K.T.T.). IlepBuuHble U BTOpUYHBIE
cTanaapThl. [IpuemMbl TATPUMETPUUECKOTO aHATN3a: MPAMOE U 00paTHOE TUTPOBAHUE, KOCBEHHBIE
MeToAbl. Tumbl peakiuil, HCIOJBb3yeMBIX B TUTPUMETPUUECKOM aHalu3e; TpeOoBaHuS,
MPEABSBISIEMBIE K HUM.

JIONOTHUTENBHO: MHCTPYMEHTANIbHBIE MeTOAbl MHANKAMK TO. [loTeHmmomeTpuyeckoe
tutpoBanue. Merox ['pana. [Ipyrue crocoObl yCTaHOBICHHS] KOHEYHOW TOUYKH TUTPOBAHUSI.

2.3. Peakiuu HeHTpanu3auu B KOJHYECTBEHHOM XHMUYECKOM aHaJIH3e.

MeToapl KHCIOTHO-OCHOBHOTO THUTpoBaHMs. CyIIHOCTh METOAA KHUCIOTHO-OCHOBHOTO
TUTpOoBaHusA. KpuBbIe KHCIOTHO-OCHOBHOI'O TUTPOBaHUS. Pacuer M MocTpoeHne TeopeTUYecKuX
KPUBBIX TUTPOBAHMSI CUIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTONMUTOB. DaKTOPHI, BAUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUs. CrocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHMs. KUCIOTHO-OCHOBHBIE MHIUKATOPHI, HHTEPBAI MEPEX0]1a OKPACKU
UHAMKaTOpa, noka3atesnb TutpoBanus (pT). IlpaBuio BbeIOOpa MHAUMKaTOpa JUIsi KOHKPETHOIO
cayyass  TuTpoBaHus.  [IpakThueckoe  MpPUMEHEHHE  peakUuid  KHUCIOTHO-OCHOBHOI'O
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B3auMozeicTBus. [loTeHIMOMETpHYECKOE TUTPOBAHNE HA OCHOBE PEaKIUi KHCIOTHO-OCHOBHOTO
B3auMoAeHcTBUA. THIUKAaTOPHBIE TOIPEIIHOCTH U UX OLICHKA.

2.4. AHanUTHYECKHE peaKM1 KOMIIJIEKCOOOPa30BaHU U OCAX/IEHUS B KOJMYECTBEHHOM
XUMUYECKOM aHaJIM3E.

Vcnonb3oBaHue KOMIUIEKCOOOpa30BaHMS B XMMMUYECKOM aHanuse. Heopranuueckue u
opraHuyeckue Jauranabl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIIOBHBIE KOHCTaHThl YCTOWYMBOCTH
KOMILJIEKCOHATOB M MX MPAaKTUYECKOe HCHoJb30BaHHEe. OOOCHOBaHHE BBIOOPA ONTHUMAJIBHBIX
YCIIOBHM  KOMIIJIEKCOHOMETPUYECKOIO TUTpOBaHUsA. KpuBble KOMIUIEKCOHOMETPUYECKOIO
TUTpoBaHUsA. PaKTOpBhl, BIMSIOIME HA BEIMYMHY CKayka Ha KPUBBIX TUTpoBaHUA. CrocoObl
ycranosnenust T.9. u K.T.T. MeramtoxpoMHble WHANKATOPbI, IPUHIMI UX JeicTBusA. Beibop
WHAMKATOpa JUIsl KOHKPETHOIO Cllydas TUTPOBaHUA. AHAIUTHUYECKHE BO3MOKHOCTH METOJA
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[pyMeHEeHe KOMIUIEKCOHOB B AHAJIMTUYECKON XUMUU
B KaueCTBE MACKHPYIOLIUX areHToB. [IpuMeHeHne XuMHUeCKUX peakuii KOMILIEKCO0Opa30BaHus
B (OTOMETPUYECKOM aHalIM3e, B METOJEe KOHIYKTOMETPHYECKOTO THUTpoBaHMA. Peakuuu
OCAKICHUS B KOJIMYECTBEHHOM XHMMHYECKOM aHainu3e. ['paBUMETpUYECKHM aHalu3.
Teopernueckoe 000CHOBaHUE BHIOOPA ONTUMAIBHBIX YCIOBUH OCAXKICHHS KPUCTAIUIMYECKHX U
amMopHbIX  ocankoB. llpumMeHeHHe XMMHUYECKHX peakUuil OCaXIeHHs B  METoJe
NOTEHIIMOMETPHUYECKOTO THTPOBaHUS, B Merone Typoumumerpun. OcoOEHHOCTH peakuuit
KOMILIEKCO0Opa3oBaHus (xenarooOpazoBaHusi) HOHOB MeTauioB ¢ OJITA. OcagurenbHoe
TUTPOBAHUE.

2.5. AHaJIUTUYECKHE PEAKLHUU OKHUCICHHSI-BOCCTAHOBICHHS B  KOJUYECTBEHHOM
XUMUYECKOM aHAJIM3E.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLUS U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHman. KOHCTaHTBI paBHOBECHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Bridbop
TUTPAHTA U ONTUMAJIBHBIX YCJIOBUH TUTPOBaHUA. KpHBBIE OKHCIMTEIBLHO-BOCCTAHOBUTEIBHOIO
TATpOBaHusA. DaKTOPHI, BIMSIOLNIME HA BEJIIMYMHY CKauyka HAa KpUBOW TUTpoBaHUsA. MHaukanus
KOHEYHOW TOYKM THUTPOBAHUS XHMHUYECKUMH M  (QU3UKO-XMMMYECKUMHM  METOJaMH.
ITepmanranaTomeTpus. XapakTepucTrka METOAA. VYcnosus TPOBEICHUSA
NIEPMAHTaHATOMETPUUYECKUX OIIPEIETICHUN. Bemecrsa, onpenensieMble
IIEpPMaHraHATOMETPUYECKUM MeTo0oM. JlocToMHCTBA M HeaocTatku Mmertona. HMomomerpusi.
XapakTepucTUKa METOJa, YCJIOBHUSA IIPOBEIECHHUS HOLOMETPUYECKOIO OIPEIEICHUS BEIIECTB.
JoctonHcTBa M HemocTtaTku Meroja. lIpumeHeHue peaknuii OKHMCIICHHS-BOCCTAHOBIICHUS B
METO/I€ IOTEHIHOMETPUYECKOTO TUTPOBAHHUS.

2.6. NonooOMeHHast xpomMatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIN3e.

TpeboBanust, npeabsSBIsSeMbIe K PEaKIMSIM HOHHOIO 0OMeHa. M30TepMa HOHHOTO OOMeHa.
Boibop onTuManbHBIX  YCIOBUH HMOHOOOMEHHOIO paszzieneHus BemecTB. [IpumeHnenue
MOHOOOMEHHOW Xpomatorpaguu B aHAJTUTHYECKOW XUMHMHU OPraHMYECKHMX U HEOPraHWYECKHUX
COCIMHEHUI: Pa3eIIeHNe, OUUCTKA, KOHIEHTPUPOBAHUE U T.1.

Pasoen 3. BBenenue B pU3NKo-xMMHUYeCKHE (MHCTPYMEHTAJIbHBIE) METO/IbI aHAJIN3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHYECKOW XUMHUH.

Knaccudukanus (pu3nKo-XUMHUUECKUX METOJIOB aHaiu3a. AHAIMTUYECKUH CUTHAN Kak
uH(popMaTuBHas (YHKIMS COCTaBa BELIECTBA M €ro KojudecTBa. [IpuMepsl aHaIMTUUYECKUX
CUTHAJIOB U uX u3mepeHuii B DXMA.

3.2. MeTponorudyeckrue OCHOBbI aHATUTHYECKUX METOJIOB.

OCHOBHBIE aHAJIUTHKO-METPOJIOTMYECKHE XAPAKTEPUCTUKH METOJI0OB U PE3yJIbTaTOB
aHaJIM3a, CIOCOObI X OLEHKU: Mpeiesl O0HAPYKEeHUsI, KOOPPUIIMEHT UyBCTBUTEIHHOCTH, HUKHSIS
Y BEpXHsA IPAHMIIA TAANIA30HA ONIPEACIIAEMBIX CONEPKAHUH, CEIIEKTUBHOCTD, IIPELU3MOHHOCTD B
YCIOBUSAX CXOJUMOCTH (ITOBTOPSIEMOCTH) U BOCTIPOU3BOAUMOCTH, IPAaBUIBHOCTD, SKCIPECCHOCTb.
O606mmennsie ceenenus o FOCT P UCO 5725 (2002).
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3.3. O0mas XxapakTepUCTKa CIEKTPATBHBIX, JJIEKTPOXUMUICCKUX B XPOMATOTrpahuaecKux
MeTOI0B aHanm3a. [IpencraBieHne o pOTOMETPUIECKUX, TOTSIIUOMETPUICCKIX METO/IaX aHaIN3a
1 HOHHOOOMEHHO# XpomaTorpaduu.

4 O0beM yueOHOI JUCUMIITIMHBI

Beero - Cemectp :
Bun yuebHo# paboThl Y Y y
3E Kajl. 3E Kajl. 3E Kagl.
q, q. q.
OO0mmas TpyA0eMKOCTh TUCITUTLUIHHBI 9 324 4 144 5 180
KonTakTHasi padora — ay1IMTOpHbIE 4,45 160 178 64 267 96
3aAHATHA:
Jlexnuun 1,78 64 0,44 16 0,45 16
JlaGopaTtopusie padoTs (JIP) 1,78 64 1,34 48 2,22 80
CamocrosiTesibHast padoTa 4,55 164 2,22 80 2,33 84
KoHTakTHas camocTosTenbHas paboTa 0,8 0,4 0,4
4 2,22 2
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 95 163.2 , 79.6 33 83.6
JIUCLIUIUINHBI
3auyer ¢ 3auyer ¢
Bua uTOroBoro KOHTpoOJIA: . .
OLICHKOI1 OLICHKOI1

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«Kosnonagnas xumus»

1 Heab AucHMIIMHBI — NpHOOpeTeHne oO0yyaromuMucs 0a30BbIX 3HAHMHM B 00JIACTH
TEPMOJIMHAMUKH TOBEPXHOCTHBIX SIBJICHUN U CBOMCTB IUCIIEPCHBIX CUCTEM U MOJyYEHHE YMEHUN
B YaCTU MCIOJIb30BAaHUSA DJTHUX 3HAHUM IpU MCCIENOBAaHUU, INPOCKTUPOBAHUU U CO3LAHUU
PEAIbHBIX CUCTEM, SIBIISIOIINUXCS B OOJNBIINHCTBE CIy4aeB JUCIIEPCHBIMU.

2 B pesyabTaTe H3y4eHHs] JUCHUIINHBI 00Y4YAI0IHIICS T0JI/KEH

Obaaoams creayomUMU KOMIETEHIIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

OIIK-1.8, OIIK-1.17, OIIK-1.26.

3nams:

- IPU3HAKH OOBEKTOB KOJIJIOWAHON XUMHHU U UX KJIACCH(PUKALIHIO.

- OCHOBHBIE TIOHATHS W COOTHOIIECHHS TEPMOJIMHAMHMKHU IIOBEPXHOCTHBIX SIBJICHHUU
(TepMOIMHAMMKA TOBEPXHOCTHOTO CJIOS; aJAre3usi, CMauMBaHUE M pacTeKaHUE >KUIKOCTEH;
JUCIIEPCHOCTh U TEPMOAMHAMMYECKHE CBOMCTBA TeN; acOpOIMs ra30B U MapoB, aJIcCOpOIUs U3
pacTBOPOB).

- OCHOBHBIE T€OpUHU (HPU3UIECKOM aIcoOpOIIHH.

- OCHOBHBIE IIPEJICTABIICHHUS O CTPOCHUM [BOMHOIO DIIEKTPUYECKOIO CIJIOS; IPUPOLY
ANEKTPOKUHETUYECKOTO NOTEHIMAIA; OCHOBHBIE JJIEKTPOKMHETUYECKUE SIBJICHUS.

- ycinoBHs INpUMEHMMOCTH 3akoHa CTokca; 3akoH OWHmTEWHa — (CMOJIYXOBCKOIO,
TUIICOMETpHYECKOe ypaBHeHue Jlarutaca.

- IPUPOAY CEIMMEHTALMOHHOW M arperaTuBHOM yCTOMYUBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [TAB kak 1MODUIBHBIX CHCTEM; OCHOBHBIE MoJioxkeHus Teopuu JJIDO; npuanHsl u
0CcOOEHHOCTH OBICTPON M MEIJICHHOM KOaryisluu, KOHLEHTPAIIMOHHON M HEeWTpanu3aluoHHON
KOaryJisilnH.

99



- TUMBI CTPYKTYP, BO3HUKAIOIIME B JUCIEPCHBIX CHUCTEMax, MPUYMHBI M YCJIOBHS HX
o0Opa3oBaHus; KJIacCH(PHUKAIUIO AUCTIEPCHBIX CUCTEM TI0 UX PEOJIOTUYECKUM CBOWCTBAM.

Ymemn:

- PacCUUTHIBATH IMAPAMETPHI, KOTOPBIMH XapaKTEPU3YIOT JUCIIEPCHOCTb.

- TPOBOJUTH PacCYEThl C KMCIOJb30BAaHUEM OCHOBHBIX COOTHOIICHHWW TEPMOJIMHAMUKH
MOBEPXHOCTHBIX SIBJICHHIA.

- pacCUUTHIBATh OCHOBHBIC XapaKTEPUCTUKU ITOPUCTON CTPYKTYPHI.

- pacCUMTHIBATh BEJIMYMHY DJEKTPOKMHETHMYECKOTO TOTCHIMANa IO JaHHBIM
3JIEKTPOOCMOCa U JIeKTpodopesa.

- pPacCUMTHIBATh MHTETPAIBHYIO U JTUPPEPECHINATHHYIO KPUBBIE PACIPEICICHIS YaCTHUI]
0 pa3Mepam.

- pacCUMTHIBATh W AHAIM3UPOBATH MOTCHIMATIBHBIC KPUBBIC MAPHOTO B3aMMOICHCTBHS
YaCTHII.

- PaCCUUTHIBATh U U3MEPSATH BA3KOCTh JUCTICPCHBIX CHCTEM.

Brnaoemw.:

- PEICTABIICHUSMH O POJIH MTOBEPXHOCTHBIX SBJICHUH U JUCIICPCHBIX CHCTEM B TEXHUKE U
MIPUPOJIE.

- METOJIaMU U3MEPEHUS TIOBEPXHOCTHOTO HATSHKCHHUSI, KPAeBOTO YTJIa.

- 3HAHUSIMH O METOJ]aX U3MEPEHHUS aJICOPOIIMH U yIeTbHOU MOBEPXHOCTH.

- 3HAHUSAMH 00 YCIIOBUSAX MPUMEHUMOCTH ypaBHeHUs [ enbmronibia — CMOITyXOBCKOTO;

- METOJIaMH OTIPEICTICHUS AICKTPOKHHETHYCCKOTO MOTSHITHAA.

- METOJIOM CEJIMMEHTAIMOHHOTO aHaJIn3a.

- METOJIaMH OTIPEICTICHUS KPUTHUECKOW KOHIICHTPAIUA MUIIEIIIIO00Pa30BaHNs;

- METOJ/IaMHU UCCJICIOBAHUS KHHETHKHU KOATYJISIINH.

- METOJIaM{ U3MEPCHHS U aHAJIN3a KPUBBIX TCUCHUS.

3 Kpartkoe coaep:xanue JUCHUILIHHBI

Paznen 1. Ilpenmer u npu3Haky 0ObEKTOB KOJJIOUTHOW XUMHUH

KomnonnHasgs xumusi - Hayka O NOBEPXHOCTHBIX SIBJICHMSX W JHUCIEPCHBIX CHCTEMax.
OcHOBHbBIE TOBEPXHOCTHBIE SIBJICHMS: aare3vss U CMauyMBaHME, KallWUIIPHOCTb, aacopOus,
DIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U AP.

OcHOBHbIE TIPU3HAKU JAMCIEPCHBIX CHCTEM - TE€TEPOreHHOCTh U JAMCIEPCHOCTH;
MOBEPXHOCTHAs] SHEPIHsl; KOJIMYECTBEHHBbIE XapaKTepUCTUKU aucnepcHocTH. Knaccudukarus
JUCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO AMCIIEPCHON (ha3bl U JUCIIEPCUOHHON CpEbl.
Knaccugukaius cBoOOJHOAUCIIEPCHBIX CHUCTEM IO pa3MepaM YacTHIl U MO0 B3aUMOIEHCTBUIO
MEXIy AHUCIIEPCUOHHON cpefoi W aucrepcHoi ¢das3oil. Poiib TOBEPXHOCTHBIX SIBJICHUN U
JUCIIEPCHBIX CUCTEM B IIPUPOJAE, IPOMBIIIIEHHOCTH U, B YACTHOCTH, XMMUUYECKON TEXHOJIOTUU.

Pazgen 2. TepMoanHaMuKa MOBEPXHOCTHBIX SIBICHUN

OOu1ast XxapakTepHcTUKa MOBEPXHOCTHOW sHepruu. [loBepXHOCTHas 3HEprus B oOIEeM
ypaBHEHUHU 1-ro U 2-r0 Havajn TepMoauHaMUKU. [[OBEpXHOCTHOE HATSKEHUE KaKk Mepa 3HEpPTruu
['n66ca mexdazHoil moBepXHOCTU. [IOBEPXHOCTHOE HATSKEHUE - XapaKTEPUCTHKA MPHUPOJIBI
compukacaromuxcs ¢a3 1 ux B3auMoaeicTBusA. CBONWCTBA MOBEPXHOCTEH )KUIKUX U TBEPABIX TEJL.
VYpasuenue ['n66ca-I'enpmromnpia st BHyTpEeHHEH yIeIbHOM MOBEPXHOCTHON YHEPTUH (TIOJIHON
MOBEPXHOCTHOM dHepruu). 3aBUCHUMOCTh JHEPreTUYECKUX I1apaMeTpOB TMOBEPXHOCTH OT
TeMIiepatypsl. IIporeccsl caMOnpon3BOJIBHOIO YMEHBIIEHUS IOBEPXHOCTHON SHEPTUU.

AncopOuus U MoBepXHOCTHOE HaTskeHHe. CBs3b BEIMYMHBI aICOPOIUU € MTapaMeTpaMu
CHCTEMBI: HM30T€pMa, H30MMKHAa W u30cTepa ajacopbumu. Merton wu30bTkOoB ['mOOCa.
dyHIaMeHTalbHOE aJcopOlMOHHOE ypaBHeHHe ['nbb6ca. I'mb66coBckas aacopOuumsa. YacTHoe
Bblpa)keHHEe ypaBHeHUs1 [10O0ca. I[loBEepXHOCTHO-aKTHBHbIE M TOBEPXHOCTHO-UHAKTHBHBIC
BEIL[ECTBA.
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AJnre3us, CMauMBaHUE M PACTEKAaHHWE >KUAKOCTEW. Anare3us u koresud. [Ipupoma cun
Mex(dazHoro B3auMoieicTBus. Y paBHeHnue [lronpe 11t paboTel aare3un. CMaunBaHue U KpaeBOU
yroi. 3akon IOnra. CBs3p paboThl aare3uu ¢ KpaeBbiM yriioMm (ypaBHenue Jlrompe-FOHra).
JInouneHbie ¥ MOGOOHBIE TTOBEPXHOCTH. METOABl OMpEeeNIeHUsT KPaeBhIX YIIIOB. BrusHue
MOBEPXHOCTHO-akTUBHBIX  BemecTB ([TAB) wa cmauumBanme. Pacrtekanue IKMIKOCTEH.
Koaddurment pacrexanust no [Napkuncy. Dddexkr Mapanronu. MexdasHoe HaTsDKEHHE Ha
IpaHULle MEXIYy B3aMMHO-HACBHIIICHHBIMH >KUJIKOCTSIMH M mpaBuiio AHTOHOBa. [IpakTuueckoe
3HAUYCHHE /IF€3UH, CMAYMBAHUS U PACTEKaHUSI.

JlucnepcHOCTh M TepMOJMHAMHYECKHe cBoWcTBa Ten. IlpaBunmo ¢a3z I['mbbca u
JIUCIIEPCHOCTh. BilMsiHMEe KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE JaBJieHUE Tell (ypaBHEHUE
Jlannaca). [ToBepxHOcTHas sHEPTUS U paBHOBeCHBIE (popmbl Ten. [Ipunnmn ['u66ca-Kropu. 3akon
Bynnda. Kanumispaeie siBinenus (ypaBHeHue JKiOopeHa), UX pOJib B MPUPOAEC M TEXHOJIOTHH.
MeTtoapl ompeneneHus TOBEPXHOCTHOTO HATSHKEHHS. 3aBUCHUMOCTh  TEPMOJMHAMHYECKOMN
PEaKIMOHHOM CIIOCOOHOCTH OT AHCIIepcHOCTH. Y paBHeHHe KenbBuHa. BnusiHue TucnepcHOCTH Ha
pacTBOPUMOCTh, KOHCTAHTY paBHOBECHs XUMHYECKOM peakuuu, TemIepaTrypy ¢a3oBoro
nepexo/a.

[lonydenue nucnepcHbIX cucteM. MeTobl nucnieprupoBanus. Y paBHenue Pebunnaepa ans
paboTel aucneprupoBaHusi. AncopOunMoHHOE MOHMWKEHHE mNpodHoctd (dddexkr Pebunmepa).
['omorenHass u rereporeHHas KoHjaeHcanus. MeractabuibHoe coctossHue. JHeprusi ['mb0ca
00pa3zoBaHus 3apo/Ibiiiia HOBOU (a3bl, KPUTHUECKHUI paanyc 3apoibiia. J[Be ctaauu oopa3oBaHus
HOBOW (ha3pl. CBsI3b KHUHETUKH 00pa3oBaHUS HOBOM (a3pl C TMepechllieHHeM. YIpaBlieHUE
JUCTIEPCHOCTBIO TP TOMOTEHHOM KOHeHcanuu. [IpuMepbl mojgyueHus TUCIIEPCHBIX CHUCTEM
MeTOoaMU (PU3UYECKON U XUMHUUECKON KOHIEHCAIUH.

Pasnen 3. AncopOuuoHHbIE paBHOBECHS

Knaccudukanms mexanu3MoB ancopOuuu (pusudeckas amcopOums, XeMocopOIus H
nonoobMeHHas ajcopOius). [Ipupoma agcopOunoHHBIX cruil. OCOOCHHOCTH COCTABIISIOMINX CHJI
Ban-nep-Baanbca (OpuHeHTAalMOHHBIX, WHAYKIUOHHBIX M JIUCIEPCUOHHBIX) MpPU aJCOPOLHU.
VYpaBHeHHe AJ11 TOTCHIIMAIILHON SHEPTUU B3aUMOJICHCTBUS aTOMa (MOJIEKYJIBI) C TIOBEPXHOCTHIO
Tena.

AncopOuus ra3oB M MapoB Ha OAHOPOJHOW NOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
U30T€PMBbl MOHOMOJIEKYJISIPHOM ancopbumu JlenrMiopa u ero ananus. OnpezneneHre KOHCTaHT
ATOro ypaBHeHUs (JuHeiHas popma ypaBHeHus Jlenrmiopa). YpaBHenue @peitnanuxa. Teopus
HOJMMOJIEKYJIIpHON afcopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue H30TE€pMbI
azcopOiuu, ero ananus. Jlunerinas ¢popma ypaBaenust BOT u pacder ero koncrant. Onpenenenue
yAelIbHOU oBepXHOCTU MeTooM BOT.

AncopOuusi ra3oB ¥ IapoB HAa NOPUCTHIX MaTepuanax. KoinyecTBeHHbIE XapaKTEPUCTUKH
HNOpPHUCThIX MaTepuayioB. llopucTele Tena KOPHMYCKYJISPHOM, KPHCTANIMYECKOM M TyOuaToit
CTPYKTYpbl, METOJIbl WX nonydyeHus. Knaccudukanus nop no JlyOMHuUHY U ee B3aUMOCBS3b C
TEOPHUSMHU a1COPOIIHH.

Teopusa xanwusIpHONW KOHJAEHcanMu. KanmusipHO-KOHJIEHCAllMOHHBIM THCTEpPE3HC.
Pacuer unTerpansHoii 1 1uddepeHaTbHON KPUBBIX pacpeieieHus o0beMa Iop Mo pa3Mepam.

OcoOeHHocTr aacopOLMU Ha MHUKPOMOPHUCTHIX MaTepuanax. lloreHnuanbHas Teopus
[TonsHu.  AACOpOIMOHHBIA  TMOTEHIMad.  XapaKTepuCcTUYecKas  KpuBas  aJCOpOIMH.
TemnepaTypHasi HHBapUaHTHOCTh M apPUHHOCTH XapaKTEPUCTHUECKUX KpHUBBIX. O00O0IIEHHOE
ypaBHeHHe Teopuu JyOMHMHAa OOBEMHOrO 3alOJHEHUS MUKPOIIOp, YacTHBIE CIy4au 3TOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymkeBuua). AncopOumsi Ta30B M MapoB B XUMHUYECKOU
TEXHOJIOTHH.

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BellecTB. BrnusHue ctpoenus monekyn [IAB Ha
MOBEPXHOCTHYIO ~aKTMBHOCTb, mpaBwio Jlrokimo-Tpay0Ge. 3aBUCMMOCTb MOBEPXHOCTHOI'O
HaTSDKEHMsI OT cOCTaBa pacTBOpa IpU cOOJNIIOJIeHUH 3aKkoHa ['eHpu U ypaBHeHus JleHrmropa.
VYpaBuenue IlumkoBckoro. YpaBHEHHMs  COCTOSHHS  Ta3000pa3HbIX  IMOBEPXHOCTHBIX
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(acOpOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX TUIEHOK U ONpPEIEICHUE UX XapaKTEpPUCTHUK.
Becor Jlenrmiopa. ®akTophl, ONpeaensionie arperaTHoe COCTOSHUE aJCOPOIIMOHHBIX TUICHOK.
OrnpezenieHne CTpoeHMS aJCOPOIIMOHHOTO ¢JI0s M pa3mepoB Mosiekyi [TAB.

Pasnen 4. DnexkTpuyeckue sIBIEHNs Ha HOBEPXHOCTH

JIBoitHoi snexkrpuyeckuii cioi ([IDC), mexanusmbl oopazoBanus JIDC. CooTHOIICHHS
MEXy MIEKTPUYECKUM ITOTEHIIMAJIOM U ITOBEPXHOCTHBIM HaTshKeHHEM (ypaBHeHUs Jlunmmana).
DIIEKTpOKANWLISAPHBIE KPUBBIE U onpenenaeHue napametpos [J9C no 3TuM KpUBBIM.

Oo6mue npexncrapnenus: o reopusix crpoenus JI9C. Teopus ['yu — Uenmena. YpaBHeHue
ITyaccona-bonbumana mis quddysnoit yactu J19C u ero pemenne. Tommuna qudy3Horo cios
U BIUSHUE HA Hee pa3In4yHbIX (hakTopoB. J[BOIHON anekTpuyeckuil cioi mo teopun llITepHa,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus JIIC. Mumenisl U UX CTpOSHHUE.

Uetbipe BuAa 3JIEKTPOKUHETHUECKUX SIBICHUM. DJIEKTPOKMHETUYECKHH IMOTEHUIHUAN M
BIUSHUE Ha HEro pa3inyHbiXx (akTopoB. YpaBHeHue [ enbmronbua-CMOITYyXOBCKOTO IS
CKOpPOCTH TEpeHOca MPU ITEKTPOOCMOce H 3JeKTpodopese. DPPEeKTsl, HE YUIUTHIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  DJIEKTPOPOpPETHUECKOE  TOPMOKEHHUE,
penakcanoHHbIN 3¢ dekr). [IpakTrueckoe UCTIONb30BaHUE IIEKTPOKUHETUICCKUX SBICHHIA.

Paznen 5. Kunernuyeckue cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CETUMEHTALIMOHHOIO aHaiu3a. CBS3b CKOPOCTH OCAXKIACHHUS YacTUIl C HX
pasmepoM.  YcmoBus  coOmonenus 3akoHa  Crokca.  CeaMMEHTAllMOHHBIM  aHAIU3
nonuaucnepcHelx cucteM. KpuBast cenumentanuu. KpuBble pacnpeneseHus 4YacTHll IO
paanycaMm. DKCIIEPUMEHTAJIbHbIE METO/IbI B CEIMMEHTAIMOHHOM aHAJIN3E.

MonekynsipHO-KUHETHYECKass Tpupoja OpOoyHOBCKOro JBukKEeHHs. CBs3b  MEXAy
CpeIHEKBAIpaTUYHBIM CABHIOM 4YacTUll U kKoddduuuentom auddys3uu (3akoH DUHIITEHHA-
CMonyxoBckoro). OKcCIepUMEHTaJbHas IpOBEpKa 3akoHa OMHIITEHHA-CMOIYXOBCKOTO.
CrnenctBus U3 T€OpUU OPOYHOBCKOTO JABHKEHUS.

CenumeHTanimoHHO- AU HY3UOHHOE paBHOBECHE, TUIICOMETPUYECKHUIA 3aKOH.
CenMMeHTAIIMOHHAS] YCTOMYMBOCTD IUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas yCTOMYHMBOCTb M KOATYJISIUs JUCTIEPCHBIX CUCTEM

OOme BONpOChl  YCTOWYMBOCTH — JUCHEPCHbIX cucTeM. CeluMEHTAllMOHHAas MU
arperatuBHas yCTOMYMBOCTU cucTeM. JInoduapHbIe U IM0POOHBIE CUCTEMBI: CAMOIIPOU3BOJIBHOE
o0pa3oBaHue OJTHUX U HEOOXOIUMOCTh cTabunu3zanuu Ipyrux. Kpurepuii nuoduabHOCTH crcTeM
no Pebunnepy-1llykuny.

Jlnopunsueie npucnepcHble cuctembl. Kiaccudukammss u  oOmas XapakTepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMMKA W MEXaHHU3M MHUILEII000pa30BaHus.
Crpoenne munenn ITAB. Comrobunuszanus. OcCHOBHBIE (DaKTOPBI, BIUSIOMINE HA KPUTUYECKYIO
KoHIeHTpauuto munennooopazoBanus (KKM). Meronst onpenenenns KKM. [Ipumenenue ITAB.

JInopoOHble aucnepcHble cucTeMbl. DakTOpbl yCTOMUMBOCTH JIMOPOOHBIX CHUCTEM.
brictpas u MenenHas koarynsauus. Kuneruka koarynsuuu no CmomnyxosckoMmy. OmnpeneneHue
CKOPOCTH U BPEMEHU MOJIOBUHHOM KOAryJsiiy. 3aBUCUMOCTh YHCIIA YaCTULL PA3HOTO MOPsIJIKa OT
BpPEMEHH.

OcHoBHble TONOXKEeHHS Teopuu Jlepsruna, Jlannmay, ®epses, OsepOeka (JJIDO).
PacknuuuBaroniee JaBieHWE M €0  COCTABISIOMIME. OHEPrus  AJNEKTPOCTaTUYECKOTO
OTTAJKWBAaHUSA TPH B3aMMOJCHCTBUM cIab03apsHKeHHBIX MOBepXHOCTeW. CHIBl M JHEprus
nputspkeHus. OOllee ypaBHEHHE Ui DSHEPIUM  B3aUMOJICHCTBUS  JUCIIEPCHBIX YaCTHUILL.
[ToreHnnanbHbBle KPUBBIE B3aUMOJICHCTBUS YACTHIl B MOHOCTAOMIM3UPOBAHHBIX IHCIIEPCHBIX
cucrteMax. [loTeHIumanpbHBI Oapbep W €ro 3aBUCUMOCTH OT TOJIMUHBI JAUGPEGY3HOTO CIIOS.
Koarynsauust B mepBoM M BTOpOM MHHMUMyMax. HelTpanuzanumoHHass M KOHILIEHTPALMOHHAs
koarymsiuusi. [lopor Oswictpoit koarymsuuu. IlpaBunmo Illynbue-T'apau. 3akon [lepsruna.
Crabunuzanusi TUCIEPCHBIX CHUCTEM BBICOKOMOJEKYIsIpHbIMU coenuHeHusiMu (BMC) u TTAB.
MeToapl OYHMCTKM TNPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha HW3MEHEHUHU
arperaTuBHON M CEAUMEHTALIMOHHOW YCTONYMBOCTH AUCIIEPCHBIX CUCTEM.
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Pasnen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHNUYECKHE CBOMCTBA JTUCIEPCHBIX
cucreM

Tunbel  cTpykTyp, o0Opasymlomuxcs B arperaTMBHO-yCTOWYMBBIX UM arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cucTemMax. KHIKOKPUCTAIUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYMBBIX JIUCIEPCHBIX CUCTEM.

Bo3nukHoBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOMYMBBIX (JTMOPOOHBIX)
JUCIIEPCHBIX cUcTeMax. B3auMocBsA3p MeX1y BUIOM IOTEHIMAIBHON KPUBOW B3aUMOJEHCTBUS
yactul (1o teopuu AJIPO) u THIoM BO3HUKAIOMIUX CTPYKTYp. KoarynslnoHHO-TUKCOTPOIHbIE
U KOHJCHCAllMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYpbl. llepexon omHUX CTPyKTyp B Apyrue.
Teopus cTpykTypooOpazoBanus (HPU3NKO-XUMHUECKAs MEXaHUKA) KaK OCHOBA IMOTYYCHHSI HOBBIX
MaTEepUaOB.

Peonornueckuii mMeron uccieOBaHMs AUCIEPCHBIX cucTeM. OCHOBHbIE IOHATHS U
UJCAIBHBIE 3aKOHBl PEOJIOTMH. MOAEIMpPOBaHUE PEOJOTMYECKUX CBOWCTB Tel. Monenb
Makcgeina, moaensb Kenspuna-®oiirra, moaens bunrama.

Knaccuukanuss TUCIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHHYECKMM CBOMCTBAM.
Hpr0TOHOBCKHE 1 HEHBIOTOHOBCKUE KUAKOCTH. [IceBaonnactuueckre u TuIaTaHTHbIE KUAKOCTU
U TBepJooOpa3Hble Tesa. BA3KOCTh MKUAKMX arperaTMBHO YCTOMUMBBIX IMCIIEPCHBIX CHUCTEM.
VYpaBuenuss OiumreriHa, llraynunrepa, Mapka-Kyna-XayBunka. Peonormueckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX KUIKOOOPA3HBIX U TBEPILOOOPA3HBIX CUCTEM.

8. 3akmrouenue
[ToBepxHOCTHBIC SBJICHUS W JUCIEPCHBIE CHUCTEMBl B XHUMHYECKON TEXHOJIOTHH.
Konnounnnas Xxumusi 1 oXpaHa OKpY>Karouiei cpebl.

4 O0bem yueOHOH TUCHHMIIINHBI

O0BbeM TUCHUNINHBI

Bup yueoHoii padoThl

3E Axkan. | Acrtp.
4. u,
OO0mas TPy10eMKOCTh THCIIHIITHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexunu 0,89 32 24
JIaGoparopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60

CamocTosTenbHOE U3YIEeHNE Pa3/IesIOB TUCIUILIHHEI (ITOITOTOBKA
K J1a00paTOpHBIM paboTam)
Bua koHTpoOJIA:

2,22 80 60

IK3aMeH 1,0 36 27

KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 10 0,4 0,3

[ToaroToBka K K3aMeHY. ' 35,6 26,7
Buja HTOroBOro KOHTpOJIS: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«n:xenepuas rpapuxa
1 Heap IMCHUIIMHBI — HAYYUTh CTYIEHTOB CIIOCO0aM 0TOOPaKEHHS POCTPAHCTBEHHBIX
¢bopM Ha IJIOCKOCTH, BBIMOJHEHHWIO U YTEHUIO 4YepTexeill mMerogamu rpaduyueckoil cucteMsl
«Komnacy» 1 mpaBuiaMm U yCIOBHOCTSIM, IPUMEHsIeMbIM Tpu 3ToM (ctangaptam ECKJI).
2. B pe3yabTrare H3y4YeHUs JUCHUILIMHBI 00y4AKOIIUIiCH JOJIKEH:
Obnadamye cleAyOMUMU KOMIIETCHIMSAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:
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YK-2.1; YK-2.5; YK-2.8.

3uame:

— c1ocoObl 0TOOPaKEHUsI MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— MpaBuja U yCIOBHOCTHU IIPU BBIIIOJHEHUH YEPTEKEN;

— BUJIbI CHMMETPUHU IT'€OMETPUYECKUX (DUTyp;

— BU/IbI U3JEJINN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHJbI TpaduyecKkux HH(POPMALUOHHBIX CHCTEM, 0a30BYIO TrpadHuecKyro
CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM IpoIiecce.

Ymemn:

— BBIIIOJIHATD M YUTaTh YEPTEXKU TEXHUYECKUX H3JCIUA C Y4YETOM JAEHCTBYIOLIMX
CTaHJapTOB;

— BBIIIOJIHATD U YUTATh CXEMbI TEXHOJOTUYECKUX ITPOLIECCOB;

— HCIIOJIb30BaTh CPEACTBA KOMITBIOTEPHOM IpaUKH JIJIs1 U3TOTOBIICHUS YEPTEKEH.

Braoemw:

— crnoco0aMu ¥ mpueMamMu H300pakeHus PEeIMETOB Ha MIIOCKOCTH;

— rpadudeckoii cuctemoit «Kommacy.

3 Kpartkoe coaep:xanue JUCHMILIHHBI

Paznen 1. OOmme npaBuia BbINOJHeHUs] 4YepTeskel. [IpaBuna BBINOIHEHUS H
opopmienus ueptexxkeir B coorBercTBUU ¢ 'OCT. I'eomerpuueckue mocrpoenusi. OCHOBHbBIE
cBeZicHHsI 0 Tpadudeckoii cucteme «Kommacy.

Pasznen 2. IlpoenupoBanmne reomerpudeckux ¢puryp. Meron npoekuuii. IIpsimbie u
kpuBble nuHUM. [Inockocts. [loBepxHocTH. ['eomerpuueckue Tena. CuMMETpUst FEOMETPUUECKUX
¢buryp. OmnpeneneHue HaTypaJbHONM BEIMYUHBI OTpe3Ka MPSAMOM U IUIOCKOH (QUIypHI.
[Tepeceuenne reomeTpruueckux o0Opa3oB.

Pasnen 3. MH3zo0paxkenusi mnpeameroB mno I['OCT 2.305-2009. Hzpenuss wu
KOHCTPYKTOpPCKHMe [0KyMeHTbl. l300paxeHus. AKCOHOMETPHYECKHE YEPTEXKU U3JACIUM.
Co3pnanne TpexMepHbIX Mojenel npeaMeroB. Co3qaHue acCOUMATUBHBIX YEPTEKEW HAa OCHOBE
TPEXMEPHOU MOJEIIH.

Buasl u3nenuii M KOHCTPYKTOPCKHUX JOKyMeHTOB. Cxembl. Pe3bObl: oOpa3oBanue,
KJ1accuukanus, n300paxxeHre u 0003HauYE€HUE Ha YEpTExKeE.

Pa3nea 4. M300pakenust qerajiell 1 MX COeAMHEHU. DCKU3bl U TEXHUYECKUE PUCYHKH
neraned. Pe3pOoBble u3genuss U coeauHeHus. Jlpyrue BHIBI Pa3beMHBIX M HEPa3bEMHBIX
COCIMHEHUN JeTalen.

Paznen 5. Yeprexkm cOopouHbIX eaumHuMu. [IpaBuia BBINMOIHEHHS U OQOPMIICHHUS
cbopouHoro yeptexa. [IpaBuiia BeIoIHEHNS U 0(OPMIIEHUS YyepTexa o0IIero Buaa.

Pasznen 6. [leranupoBanue yeprexeid cO0pouHbIX eaunun. [IpaBuna neraaupoBaHus
yepTexei cOOPOUHBIX eIMHULL. BhINoNHeHne reoMeTpuUecKuX Moienei aeraneit B rpapuueckon
cucreMe «Kommacy.

4 O0beM yueOHOH TUCHHMILINHBI.

Beero Cemectp
Bun yuebnoit paboTbl 1 2
3E | Akag. 4. | 3E | Akag. 4. | 3E | Akan. 4.

OO01mas TpyA0€MKOCTh AUCIUTIINHBI 6 216 3 108 3 108
KonTakTHas paboTa — ayAuTOpPHBbIE 2.66 9% 1,33 48 1,33 48
3QHSAITHS:

Jlexnun 0,88 32 0,44 16 0,44 16
[TpakTuueckue 3austus (I13) 1,32 48 0,66 24 0,66 24
JlaGopaTtopusie padoTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTeJibHAasi pa6oTa 3,34 120 1,67 60 1,67 60
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KonraktHas CaMOCTOsTE b HAs pabota 0.8 0.4 0.4
(3a4eT C OIEHKOM)
Kypcosas pabota 35,8 - 29,8
KonrakTHas CaMOCTOSTE bHas paboTa 3,34 0.2 167 i 1,67 0.2
(mpueM KypcoBoi paboThl)
IToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 63.2 416 116
JUCIUATIINHEI
3auer ¢
3aver ¢ OLIEHKOI1,
Bua uToroBoro KOHTpoOJIA: "
OIleHKO KypcoBast
padora
Cemectp
Bun yaeOHO# paboThI Beero 1 2
3E | Actp.u. | 3E | Actp.u. | 3E | Actp. u.
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 6 162 3 81 3 81
KonTakTHasi padoTa — ay1uTOPHBIE 222 79 1.33 36 1.33 36
3aHSATHSA:
Jlexun 0,44 12 0,44 12 0,44 12
[Tpaktrueckue 3ansatus (113) 1,78 48 0,66 18 0,66 18
JlabopaTopusbie padoTsi (JIP) 0,44 12 0,22 6 0,22 6
CamocrosiTejibHasi padoTa 3,78 90 1,67 45 1,67 45
KonrakTtHas CaMOCTOSTENbHAs pabota 0.6 0.3 0.3
(3a4er c OLIEHKOM)
Kypcoas pabora 26,85 - 22,35
KonrakrHas CaMOCTOATENbHas pabora 3,78 0,15 167 i 1,67 0.15
(mpuem KypcoBoii paboThI)
[ToaroToBKa K KOHTPOJILHBIM paboTam 27 13,5 13,5
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 47.4 31.2 8.7
JIACIIUIITHHEI
3auer ¢
3auyer ¢ OLIEHKOI,
Bua uTOoroBoro KOHTpoOJIA: .
OlIEHKO KypcoBast
pabora
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Komnbrorepnasi rpadpuka»
1 Heap AUCHUIUIMHBI — Pa3BUTHE MPOCTPAHCTBEHHOTO TIPEJCTABIICHUS, HABBIKOB

TBOPYCCKOT'O U JIOTUYCCKOT'O MBIIIIJICHUA, CIIOCOOHOCTEH K AHAJIN3y U CUHTEC3Y NPOCTPAHCTBCHHBIX

reoMeTpuueckux ¢GopM U COOTHOUIEHMH MeXAy HHUMH,

O3HAaKOMJICHHE C

METOJaMH

KOHCTPYHMPOBAHUS MPOCTHIX NPOMBILUIEHHBIX [€Tajeld, OCHOBHBIMU NpaBUJIAaMHU U HOPMaMHU
BBITIOJTHEHHS YepTEkKEeH, ycTaHOBIEHHbIMU cTaHaapTamu ECKJI, TeXHUYECKMMU CpelICcTBaMH U

MMporpaMMHBIM obecneueHrEM aBTOMaTu3aluun HpOCKTHO-Fpa(I)I/I‘{CCKI/IX pa60T.

2. B pe3yabTrare u3y4yeHUusl JUCHHUILIMHBI 00yYAIOIIUIICH 10JIKEH:
Obraoams cleayOMUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUSI:

VK-2.5; VK-2.7; YK-2.8.
3name:

- OCHOBHBIE BUIbI TpaduuecKX HH(OOPMALIMOHHBIX CUCTEM;
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- 0a30ByI0 rpaUUECKyI0 CUCTEMY, UCIIONB3YEMYIO B Y4€OHOM IpOIIecce;

Ymems:

- BBIIIOJIHSTDH IpapuuecKre U TEKCTOBbIE KOHCTPYKTOPCKUE TOKYMEHTHI C UCIIOJIb30BaHUEM
rpadpuveckux HH(POPMAIIMOHHBIX CHCTEM, C YYETOM JCHCTBYIOIIUX CTAaHAAPTOB U JAPYroi
HOPMAaTUBHOH JIOKyMEHTallUU;

Braoemy:

- HaBblKaMH O(OpPMIIEHUS KOHCTPYKTOPCKHX JOKYMEHTOB C HCIOJb30BaHUEM
rpaduuecKkux HHHOPMAIIMOHHBIX CHCTEM.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paznen 1. O6mue npuembl padorsl B cucreme Kommac. OCHOBHBbIE 3JIEMEHTHI
unrepderica KOMIIAC 3D LT. Opranmsanus nomomy B padore Trpaduueckoro peaakTopa.
[Topsimok ¥  TOCHEIOBATENBHOCTh TOJy4YeHUs u300paxkenus neraneil. Cozganue u
penaktupoBaHue yeprexeil. OpopmiieHue uepTexa. Y ciioBHbIE 0003HAYCHHUS.

Pazgen 2. Co3nanue TpexmMepHbIX Mojeeii. Dckusbl. Onepanun. OToOpakeHue AeTalu.
JlononHuTeNnbHbIE KOHCTPYKTHUBHBIE OJJEMEHThL. PenaktupoBanue netanu. PemaktupoBanue
napaMeTpoB 00beKTa.. YTIpaBIeHHE BUANMOCTBIO 21eMeHTOB. Co3/1aHue aCCOIMAaTUBHBIX YepTeKen
Ha OCHOBE TPEXMEPHOU MOJIETIH.

Pa3nea 3. Anroputmsl Busyajausanun usodpakenuii. O030p rpadpuueckux cucrem.
PenaktupoBanue BU3yann3upoBaHHbIX H300pakenuil. Pabora B penaktope KOMITAC-3D. O630p
COBPEMEHHBIX KOMITBIOTEPHBIX TPapHUECKUX MPOTPAMM.

4 O0beM yueOHOH TUCUMILIHHBI.

Buxt yae6Hoii paGoTsI Bcero B 8 cemectpe
3E Axan. 4. | AcTpoH.u

OOmmast TpyA0eMKOCTb AUCIUILTHHBI 3 108 81
KonTakTHas padora — ay1MTOpPHbIE 3aHATHA: 1,32 48 36
Jlexun 0,44 16 12
JlabopaTopHsbie padoTsl (JIP) 0,88 32 24
B ToMm uncne B popme npaktuueckoi noarotrosku | 0,44 16 12
CamocrosiTesibHas padora 1,68 60 45
CamocTosTenbHOE U3YIeHUE Pa3JIesioB 598 44,85
IUCIUATIIINHEBI 1,68
KonraktHas paboTa — IpOMEXYyTOUHAsI aTTECTALUS 0,2 0,15
Buj HTOroBOro KOHTpOJIs 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«MexaHHUKa»

1 Ieab AMCHUNIMHBI — HAYYUTHh CTYJIEHTOB TBOPYECKOMY IOAXOAY K BBIIOJHEHHUIO
WHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLHM,
JIeTale 1 y3JI0B MalllMH U anmnaparos.

2. B pesyabTrare n3y4eHust AMCUMILIMHBI 00y4AIOLINICSH JOJIKEeH:

Obaaoams clieayomUMU KOMIETECHIUSIMHA U UHAUKATOPAMH UX JTIOCTHIKEHUS:

VYK-2.1; YK-2.2; VK-2.4; YK-2.5, YK-2.6, YK-2.7; YK-2.8; YK-2.9; YK-2.10; [1K-5.1, T1K-
5.2, TIK-5.6, I1K-5.7, T1K-5.10.

3Hamy:

— OCHOBHBIE YPaBHEHHUS U METO/IbI PELICHUS 3a/1a4 COMPOTUBIICHUS MaTEPHAJIOB U JIeTajlel
MallliH;
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— OCHOBHBIE METOJBI PACUETOB HA IMPOYHOCTh, JKECTKOCTh U YCTOWUYHMBOCTH 3JIEMEHTOB
KOHCTPYKIMI MallluH U anmnapaTos;

— OCHOBBI TEOpPMM pacuera JeTajeil M y3J0B MallMH M annapaTtoB XHUMHUYECKOM
TEXHOJIOTMH.

Ymems:

— NIPOBOJUTH PACYETHl IIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METOIOB COIPOTHBIICHUS
MaTepHuaos;

— PacCYUTHIBATh U KOHCTPYUPOBATH JICTAJIA MAIIUH 110 UCXOJHBIM JIAHHBIM;

— TpPOM3BOAMTH pacueThl IO OCHOBHBIM KpUTEpUSM pPabOTOCHOCOOHOCTH H
KOHCTPYMPOBAHHUs JI€Tajed MallH.

Braoemy:

— HaBBIKAMM pacyeTa CONPOTUBIICHUS MAaTEPUAJIOB AHAIMTUYECKUMHU METOIAMU;

— HaBBIKAMH BBIOOpA MAaTEPHAIIOB MO KPUTEPUSIM ITPOYHOCTH;

— pacyeTaMy THUIIOBBIX JI€TaJeH MAIIH, [0Jb3ysACh CIIPABOYHOM JINTEPATypOH U

I'OCTamu.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pa3znen 1. Onpenesnenune peakuuid onop. Pacrskenmne-cikaTme. AOCOTIOTHO TBEPIIOE
T€NO0. OJEeMEHTbl CTAaTUKU. YpaBHEHUS paBHOBecHs. OCHOBHBIE JONYIIEHUS W TNPUHIUIIBI
COMpOoTHUBIIEHUsT MarepuasioB. Hampspkenus, nepopmanmu u mnepememieHus. 3akoH ['yka.
ITocTpoeHune 3M10p BHYTPEHHUX YCUIIMM, HAIIPSKEHUHM U IIEPEMEIICHUI. Y CJI0BUE IPOYHOCTH IIPU
pacTsKeHUU (CHKATHH ).

Pa3nea 2. Kpyuenne. M3ru6. 3akon ['yka npu casure. BHyTpeHHue cuioBbie hakTopbl
[P KPY4YCHUHU. Y CIIOBUE IPOYHOCTU IpU KpydeHuu. [ToHsTHE YHMCTOrO 1 MOMEepEeYHOro N3rudos.
[TpaBuiia MOCTPOEHHUS 3IIOP MOMEPEUHBIX CHUJI M U3THOAIOLIMX MOMEHTOB. Y CJIOBUE MPOYHOCTH
IpH U3ruoe.

Paznen 3. CioxHoe HanpszkeHHoe cocTosiHMe. OCHOBBI TEOPUHM HaNpsSKEHHOTO
COCTOSIHMSI M TUIIOTE3bl NMPOYHOCTH. TOHKOCTEHHbIE coCypl. OmnpeneneHue HanpsLKEHW Mo
0e3MOMEHTHOI Teopuu. Pacuer ckaThIX cTep>KHEN Ha YCTOMYUBOCTb.

Paznen 4. [lerann mamun. CoeauHeHus aetaned mMamuvH. Bambl 1 ocu, uX onopsl 1
COeIMHEHMS. MeXaHnuecKue nepeadu.

Paspen 5. Pacyer XMMHM4YECKOIo ammapara ¢ MeXaHHMYEeCKHUM IepeMelldBalouM
ycTpoiictBoM. BbriOOp KOHCTPYKIIMOHHBIX MaTepHalioB. PacyeT OCHOBHBIX T€OMETPUUYECKHX
pa3MepoB amnmapara. BwiOop dmanueB, nmpuBoga. Pacuer ¢dnanmeBoro coenuHeHus. Bwidop
Memanku. Pacuer memanku Ha mpoyHOCTh. PacyeT mmoHku B cTynuie memanku. Pacuer Bama
MENIaJKil Ha BHOpOycTOHYMBOCTh. Pacuer Banma Memiaikd Ha MPOYHOCTh. BweiOop u pacuer
KOMIUIEKTYIOIUX 371eMeHTOB. OdopmiieHne NoscHUTENbHON 3amucku. YepTexx obiiero Buaa
amnmapaTta ¢ BUJAaMH, pa3pe3amMH, CEYEHUSIMU U BBIHOCHBIMHM 3JIEMEHTaMH, NAIOIIMMH IOJHOE
IpeJicTaBlIeHuEe 00 €ro ycTpoicTBe U MpUHIUIE paboThl. YepTexu cOOPOUHBIX €ANHMUIL U IeTaJIEH.
Odopmnenue crienuukanmm.

4 O0bem yueOHOH TUCHHMILINHBI.

Cemectp
Bcero 3 2
Bun yae6HO# paboThI
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.

O0mas TpyA0eMKOCTh JMCIHHUIIIHHbI 8 288 5 180 3 108
KonTakTHas padoTra — ayiuTopHbIC

3aHATHA: 2,22 80 1,78 64 0,44 16
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6 MoM yucie 8 hopme npakmuyeckoi 0,94 34 0,72 26 0,22 8
noozomoexu
Jlexuu 0,89 32 0,89 32 - -
ITpaktnueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
8 MOM uucie 8 hopme NPaKmu4ecKoll 0,94 34 0,72 26 0,22 8
no020Moe6Ku
CamocrosiTesibHas pa6oTa 5,78 208 3,22 116 2,56 92
KoHTakTHas camocTosTenbHas paboTa 04 04 i
(3a4eT ¢ OIEHKOM) ' ’
KypcoBoii mpoekt 91,6 - 91,6
KoHTakTHas camocTosTenbHas paboTa 04 i 0.4
(TIpueM KypCcoBOTO MPOCKTA) 5,78 ' 3,22 2,56 ’
PacuetHo-rpaduueckne paboTsl 18 18 -
[ToaroToBka K KOHTPOJIBHBIM paboTam 18 18 -
CamMocTosATenbHOE U3YUYEHUE Pa3/IeioB i
IVCHUTLIINHEI 79,6 79,6
3a4er ¢ Kypcosoii
Bujx UTOroBOro KOHTpOJIS: oLeNKoii HDOCKT
Beero - Cemectp
Bun yae6HO# paboThI
3E Actp. 3 Actp. 3E AcTp.
T, T, q,
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 8 Pl 5 135 3 81
KonTakTHas padoTa — ay1uTOpHbIE
PO UR——— 2,22 60 1,78 48 0,44 12
B TOM 4mucJie B popMe npakTHYECKOM
OArOTOBKH 0,94 | 25,5 0,72 19,5 0,22 6
Jlexun 0,89 24 0,89 24 - -
[Tpaktuueckue 3ausatus (I113) 1,33 36 0,89 24 0,44 12
B TOM 4Hclie B (hopMe MPaKTHUECKOMH 094 | 255 0.72 195 022 6
HOJITOTOBKH ! ' ' ' '
CamocrosiTesibHas padora 5,78 156 3,22 87 2,56 69
KonTakTHas camocTosTenpHas padora 03 03 i
(3a4eT C OIEHKOM) ' ’
KypcoBoii mpoekt 68,7 - 68,7
KonTakTHas camocTostensHas paboTa 03 i 03
(mprieM KypCOBOTO TIPOEKTA) 5,78 ' 3,22 2,56 ’
PacueTHo-rpaduueckre paboThI 13,5 13,5 -
[ToaroToBka K KOHTPOJIBHBIM paboTam 13,5 13,5 -
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIOB 59 7 59 7 i
JTUCILUILINHBI ! !
3auer ¢ Kypcosoii
Bua uTorosBoro KOHTpoJIA: oenKoii POCKT
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AHHOTanuA padoyeil MPOrpaMmbl THUCUUIIMHBI
«MaTtepuaJioBeieHHe U 3alIIUTA OT KOPPO3HI)

1. Henp AUCHUIUIMHBI — TPUOOpPETCHHWE CTYNCHTAMH 3HAaHWUH, HEOOXOIUMBIX JUIS
CaMOCTOSITEJIBHOTO PEIICHUSI BOIPOCOB, CBA3AaHHBIX C BHIOOPOM MaTepuajioB 00OpYIOBaHUS U
KOHCTPYKIUH, IPUMEHSEMBIX, B YaCTHOCTH, IIPU MIPOU3BOJICTBE MOJIMMEPHBIX KOMIO3UIIMOHHBIX
MaTepUalioB, MOPOXOB U TBEPbIX PAKETHBIX TOILIMB.

2. B pe3yabTaTe M3y4eHUs IUCUUILINHBI 00yYaI0 M IACH OJIZKEeH:

Obnadams CIeTyOUTUMA KOMITIETCHIIUSAMHA U UHIMKATOPAMH MX JOCTH)KCHHS:

VYK-2.2, YK-2.4, YK-2.10; OIIK-1.9; OIIK-1.18; OIIK-1.27.

3uame.

- OCHOBHBIE KJIACChl MaTepHUaJIOB, MPUMEHAEMbBIX MPU MPOU3BOACTBE, B YACTHOCTH,
MIOPOXOB, TBEPJIbIX PAKETHBIX TOIUIMB, MOJMMEPHBIX KOMITO3UIIMOHHBIX MATEPUAIIOB U U3JICTIUN U3
HUX;

- CTPYKTYpY, COCTaB M CBOWcTBa ((pu3MUECKHE, XUMHUYECKHE, OSKCIUTyaTalldOHHBIC)
MaTepHayioB, MPUMEHSAEMBIX MPU MPOU3BOACTBE, B YACTHOCTH, MOPOXOB, TBEPIBIX PAKETHBIX
TOILJIMB, MOJUMEPHBIX KOMIO3UIIMOHHBIX MAaTEPHUAJIOB U U3JICJIMNA U3 HUX;

- TEXHOJIOTHH IOYICHUS U 00pa0OTKH MaTepuasioB, MPUMEHSIEMBIX TIPH IIPOU3BOICTBE,
B YaCTHOCTHU, ITIOPOXOB, TBEPJIbIX PAKETHBIX TOILIUB, TOJMMEPHBIX KOMITO3UIIMOHHBIX MaTEpUAIOB
¥ U3JICUN U3 HUX;

- MPUHIMIBI BBIOOpAa W COYETAHUSA pa3auyYHbIX (YHKIMOHAIBHBIX MAaTEepUANIOB,
MPUMEHSAEMBIX TIPU TPOU3BOJICTBE, B YACTHOCTH, IOPOXOB, TBEPJbIX PAKETHBIX TOILUIUB,
MOJTMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPUAIIOB U U3/ICTTUNA U3 HUX.

Ymems:

- CpaBHUBATh pAa3JIMYHbIE COBPEMEHHBIE KOHCTPYKLUHMOHHBIE M (PYHKIHOHAIbHBIC
MaTepHuabl IO TEXHOJIOTHYECKUM U IKCIUTyaTallMOHHBIM MTOKA3aTesIM;

- TOI0MpaTh MaTepHalbl C BBHICOKMMH JKCIUTyaTallHOHHBIMH XapaKTEPUCTUKAMU JIJIS
3a/IaHHBIX YCIOBUHM HKCIUTyaTallu, MPOTHO3UPOBATH UX

Braoems

- METOJaMHM aHaJh3a CBSI3U CBOMCTB COBPEMEHHBIX KOHCTPYKIHOHHBIX H
(GYHKIIMOHATIBHBIX MaTEPHAIIOB C UX COCTaBaMU M CTPYKTYPOH;

- METOJIaMU 3aIlIUTHI MAIINH U alapaToB XUMUYECKUX TIPOU3BOJICTB OT KOPPO3HH.

3. Kparkoe cogep:kanue TUCHUIINHBI

Paznen 1. ®u3uko-xuMn4ecKue 0CHOBBI MaTePHAJIOBEIeHUSs

OCHOBHBIE MTOHATHSI O CTPOCHUH, CTPYKTYPE U CBOMCTBaX MaTepHaIoB. MeTOo 1l U3yUeHUs
CTPYKTYpPBI U CBOMCTB MaTepHUAJIOB.

Crtpoenune marepuanoB. OCHOBHbIE TUIBI KPUCTAJUTMUECKUX perieTok. Kmaccuduxarms
KPUCTAJUIOB TIO THUMAM CBsI3U. AHHU30TPOIUS CBOMCTB KpucTaioB. CTpoeHHE pealbHBIX
KpucTayyoB. JleeKTsl pealbHBIX KPUCTAIUIOB M UX BIMSHHE HA CBOMCTBA METAJJIOB U CILIABOB.
CgoiictBa nmucnmokanmii. Kpucrammsamus wMeTauioB ©u  cimiaBoB.  (CaMornpou3BoJbHAs
Kpuctaim3anus.  HecamompousBonbHas — KpUcTaum3anus.  AMopdHBIE  MaTepualbl.
Hanomatepuanbl. AsutoTponudeckue TpeBpameHus MeTamwioB. CTpyKTypa HEMETALTHYECKHUX
MatepuanoB. CTpoeHue MOJIMMEPOB, CTEKIIA, KEPAMUKH.

CaoiicTBa Matepuanos. [loka3atenu coiicTB. Knaccudukanus cBoiicts. MexaHnuueckue,
dbuznueckue, XUMHUYECKUE, HIKCIUTyaTAllMOHHBIE M TEXHOJOTHYECKHE CBOWMCTBA MaTEpUAIOB.
[TokazaTenn MeXaHMYECKHUX CBOWMCTB, OINpEAe/sieMble IPU CTATUYECKUX HWCIBITAHUSAX Ha
pacTspkeHue U u3rud. MeTo sl onpeieNieHus TBepAOCTH MaTepuanoB. [lokasaTenu MexaHHUYeCKUX
CBOMCTB, OTIpeIeTIIEMbIE IPH  TUHAMUYECKHUX U ITUKIINYECKUX UCTIBITAHHSIX.

OU3NKO-XMMHUUYECKHE OCHOBBI MaTEePUAIOBEICHUSI.
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OcHOBBI Teopun CILIaBOB. JlMarpaMMbl COCTOSIHUSA CIUIABOB. TEpPMHHBI U ONPEIECIICHHUS.
Jlnarpammbl — «cOCTaB-CBOWCTBOY». Pa30BbIl COCTAB CIIABOB. 3aBUCUMOCTh MEXy CBOWCTBaMU
CIUIaBOB M TUIIOM nuarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Pa3neua 2. Merajsimyeckne MaTepHaJibl

XKene3o u crnasel Ha ero ocHoBe. Cranu U uyryHsl. JKene3oyriaepoaucrbie CIUIABBI.
CTpyKTypBI CIUIaBOB 3K€J1€30-yIIepol. JuarpaMMbl COCTOSIHUS KeNe30-11EMEHTUT. KOMIIOHEHTHI,
(a3bl U CTPYKTYpHBIE COCTABIIAIOLINE CTAJICH 1 O€JIbIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAJUIMYECKUE MAaTepUabl. Y IIIEPOJUCTBIE U JIETUPOBAHHBIE CTaJIH.
Knaccugukanus craneil, onpeneneHue MOHATHS KauecTBa cTaiu (TpeOOBaHMs K KadyecTBY).
BnusiHue yrieposaa U MOCTOSIHHBIX (T€XHOJIOTMYECKHMX) IMPUMECEH Ha KauyecTBO CTajd, METOAbI
yAy4IIeHUs KadyecTBa CTadu (MOBBILIEHHE €€ KOHCTPYKIMOHHONW NpouYHOCTH). BiusHue
JETUPYIOLUX JIEMEHTOB Ha CBOMCTBA cTaind. KOHCTpyKIMOHHBIE cTanu. MHCTpyMEHTAJIbHbIE
cranu. Knaccudukarus yriepoaucTsix U JICTHPOBAHHBIX cTajeil. MapkupoBka craneid UyryHbl U
TBepable ciuiaBbl. CBoOICTBa M Ha3zHadeHwe 4yryHa. [Ipouecc rpadurtuzamuu. YyryHbl cepsie,
Oenble, KOBKHE, BBICOKOIIPOYHBIE, UX CBOMCTBA, 00JaCTh IPUMEHEHMSI, MApKUPOBKA.

Tepmuueckas obpaborka. Teopuss U HpakTHKAa TEPMHUUECKOM M XUMHKO-TEPMHUYECKON
00paboTKH MeTayuloB M criaBoB. Ilpupona, MexaHu3M M YCIOBUS NPOTEKAHUS CTPYKTYPHBIX
npeBpameHnii B ctanu. Buasl Tepmudeckoit o0padotku cramu: omxur 1 u Il ponma, momHsiil u
HEIOJHBIM OTKUI, HOPMaIW3allMs, 3aKajKa, OTIYCK. 3aKaJuBacMOCTb W IPOKAINBAEMOCTb
craneil. Bnusnue tepMuyeckoil oOpabOTKM Ha MeXaHHMUYECKHE CBOWCTBA cranu. Du3mueckue
OCHOBBI XHMHUKO-TepMUYecKoil 00paboTku. Auddy3noHHOE HaACHIIEHUE MOBEPXHOCTH CTallUd
HeMeTalaMu. Buapsl M crmocoObl meMeHTanuu. AsortupoBanue crann. Juddysmonnas
Metayuinzanus. IoHHas XUMUKO-TepMudeckas 00padoTka.

L{BeTHBIC METAJUIBI U CIUIABBI HA WX OCHOBE. O0IIas XapakTepUCTHUKA U KilacCH(pUKamus
MeJHBIX cIyiaBoB. JlaTyHu, OpOH3bl, MeIHO-HUKeJeBble cIulaBbl. OOIas XapaKTepUCTHKA
AIIOMUHHUEBBIX CIUIaBOB. JlehopMupyemble altOMUHHUEBBIE CILIABbI, JINTEHHBIE AFOMUHHUEBbHIE
cruiaBel. OOIas XapakTepuCTUKa MarHWeBbIX CIUIaBOB. JlehopMupyemble MarHueBble CILIABBI.
JIuTelinple MarHueBble CIUIaBbl. TWTAaH M CIUIaBbl HA OCHOBE TUTaHAa. BiusHue Jermpyromux
AJIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIaBOB. bepuiunii U CIUIaBbl Ha €T0 OCHOBE.
TyromnaBkue MeTauIbl U CIIJIaBbI HA KX OCHOBE.

Paznen 3. OcHoBbI Koppo3uM MeTa/ioB. IIpMHIMNBI M MeTOABI 3AINUTHI OT
KOPPpO3UH.

OcHOBHBIE MpPUYUHBI KOppo3uu MeTtayioB. [lokazatenu kopposuu. Knaccugpukarus
KOPPO3HOHHBIX ITPOIecCOB. XUMHUYECKass Koppo3us. I'azoBas kopposus. Kopposus B sKHIKOCTSX
— HEIEKTPOJINTaX. DJIEKTPOXUMHUYECKass Koppo3us. KuHeTnka 31eKTpOXMMHYECKON KOPPO3UH.
Koppo3ust MeTamioB B yCIOBHSAX TEXHOJIOIMYECKUX CPEJl XMMHUYECKUX MPOU3BOJICTB.

[IpyHIMIBI ¥ METOABI 3aIUUTHI OT KOppOo3uH. KOppO3MOHHOCTOWKHE METANINYECKUE U
HEMETAJUIMYECKUE MaTepHaibl. MeTObI 3aIlIUTHI MAIlIMH U allllapaTOB XUMHYECKUX ITPOU3BOJICTB
0T KOppo3uu. IHrHOUTOPBI KOPPO3UHU. DIEKTPOXUMHUUECKAs 3aIIUTA. 3alUTHbIE TOKPHITHS.

Pa3nes 4. Hemetaninyeckue MaTepuaJbl

Martepransl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coennHeHUuH. CTpoeHue M CBOHCTBa
MOJIUMEpPOB. TepMOpPEaKTUBHBIE M TEPMOIUIACTUYHBIE ToauMeEpbl. CTpoeHHWE U CBOMCTBA
mwiactMacc.  OCHOBHBIE  PA3HOBUIHOCTM  INPOMBIIIJIEHHBIX  IIOJIMMEPOB M ILUIACTMAcCC.
["a30HanoJIHEHHBIE TUIACTMACCHI.

OcoOeHHOCTH CTPOSHHMSI, CBOMCTBA PE3NHOBBIX MaTepHuasoB. Pe3nHbl o01iero Ha3HayeHus,
CHelalibHbIe PE3UHBI U 00JaCTU UX PUMEHEHHUSL.

Jlaxoxpacounsie Matepuainsl (JIKM). OcuoBuble Bunbl JIKM. Kpacku, naku, rpyHTOBKa,
HITaTJIEBKA.

Kepamunueckue wmarepuansl. KOHCTpYKIIMOHHAs, WHCTPYMEHTAJIbHAs M TEXHUYECKAS
kepamuka. Heopranuueckoe crekino. Kmaccudukamuss cTexosn Mo Ha3HAYeHUIO U 00JIacTH
npumeHeHus. Cutamisl. 'pagur. AcOect. CBoiicTBa U 006J1aCTH TPUMEHEHHS.
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Cma3zouHble Macia, IUIACTHYECKUE CMAa3KH, TBEPAbIE CMa30uHble MaTepuaibl. CMa304HO-
OXJIQXAAOUTUE KUIKOCTH.

JIpeBecHble KOHCTPYKIIMOHHBIE MaTEPHAJIBI.

AHTU(DPUKIIMOHHBIE METAJUTHYECKUE U HEMETAJUTMYECKUE MaTCPHAITHI.

Kommnozummonnsie wmarepuansl (KM). OOmias xapakTepuCTUKa KOMITO3UIIMOHHBIX
marepuasioB.  [lucnepcHo-ynpouennsle KM, cnoucteie KM,  BosiokHucteie  KM.
KoMno3uimonnsle Marepuanabl Ha METAUIMYECKOW M HemeTtanyeckod ocHoBe. CAII
(cieyeHHBIE  ATIOMHUHHMEBBIE  TMOPOIIKH). APMHPOBAHHBIC  MMOJMMEPHBIE  MaTepUAIbL.
Kepamuueckne KOMIO3ULIUOHHBIE MaTepUaIIbl. Y TIEPOJHbIE KOMIO3ULMOHHBIE MAaTEPUAIIBI.

Pa3nes 5. JxoHOMHMYecKH 000CHOBAHHBIH BbIOOP MaTepuasoB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUANIOB I KOHKPETHOIO TEXHOJIOTHMUYECKOTo Mpoliecca,
MPUMEHSEMBIX TPU TMPOU3BOJICTBE IOPOXOB, TBEPIBIX PAKETHBIX TOIUIMB, MOJIUMEPHBIX
KOMIIO3UIIMOHHBIX MaTepuasoB. Kpurepuu u aaroputM BbIOOpa KOHCTPYKLIIMOHHBIX MaTepUAIIOB.
DKOJIOTUYECKUE M HKOHOMHUYECKHME AaCHEKThl MAaTepUATOBEACHUS M 3alllUThl MAaTEpUAIOB OT
KOpPPO3UH.

4. O0beM y4eOHOM JUCIHIJIMHBI

O0beM TUCIUTIITHHBI
Bunst yueOHOI paboThI

3E Axap.u. Actp.u.
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY ILJIAHY 3 108 81
KonrakTHasi pa0oTa - ayJuTOPHbIE 3aHATHSI: 1,3 48 36
Jlexuuu (Jlek) 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
Camocrositesbaas padora (CP): 1,7 60 45
KoHTakTHas camocTosTebHas paboTa 0,2 0,15

1,1
CamocrosTenbHOE U3YYeHHUE Pa3IesiOB JUCIUTUIHHEI 59,8 44,85
Buj kouTpoas: 3auer

AHHOTALUA paﬁoqeﬁ nporpaMmbl JTUCHUIIJIMHBI
«3.]'IeKTp0TeXHI/IKa N MPOMBIIIJICHHAS 3JICKTPOHHUKA»

1. Heap aucuMmiauHbl — (GOpMHUPOBaHME Yy OOYyYarOIIMXCS  KOMIIETEHIHH,
o0ecreunBarOIUX TEOPETUUYECKYI0 M MPAKTHUECKYIO IOATOTOBKY BBIIYCKHUKA, YMEIOIIETO
BBIOMPATh M KCILTYaTUPOBAThH HJIEKTPOTEXHUUECKUE M IJIEKTPOHHBIE YCTPOICTBA, BIIAJICIOIIEro
HaBbIKAMU  MHCIIOJIb30BAHHUS  COBPEMEHHBIX  MH(QOPMAIMOHHBIX  TEXHOJOTHH  JJs
aBTOMATU3UPOBAHHOIO MOJAEIMPOBAHUS U PACUETA IIEKTPUUECKUX U HIEKTPOHHBIX LIETIEH.

2. B pe3yabTarte u3y4yeHus1 TUCHHUIIHHBI 00yYAIOIIHUIACH T0I2KeH:

OOnanaTh clEIyIOIUMH YHUBEPCAJIbHBIMU KOMIIETEHLUSMH M HWHAUKATOpaMHM UX
JOCTHKEHUS:

YK-2 - VK-2.1, YK-2.4, YK-2.6.

OO6manate cienyomuMu o0menpoecCHOHATbHBIMUA KOMIIETEHIIUSIMH U WHIUKATOPAMU
UX JTOCTHKEHUS:

OIIK-1 - OIIK-1.21.

OIIK-3 - OIIK-3.3.

3namo:

- OCHOBHBbIE TIOHATHUS, ONIPEIETCHUS U 3aKOHBI JJIEKTPUUECKUX LeTel;

- METO/bI aBTOMATU3NPOBAHHOTO MOJIETIMPOBAHUS, aHAJIN3A U pacyeTa Lenel IOCTOSIHHOTO
Y IEPEMEHHOTO TOKOB, METOJOJIOTHIO AIEKTPOTEXHUYECKUX U3MEPEHNH;
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- YCTPOMCTBO W TPUHIMIBI PabOTHl AIEKTPOTEXHUUYECKOTO M  AJICKTPOHHOTO
o0opymoBaHus, TpaHC(HOPMATOPOB, STEKTPHUSCKUX MAIIUH, HCTOYHUKOB IMATAHUS.

Ymemn:

- MPUMEHSTh TEXHOJIOTUM aBTOMATHU3UPOBAHHOI'O MOJEIMPOBAHUs, aHAIM3a, pacueTa U
SKCIUTyaTaIluu JICKTPUYECKUX CETEH, TPOMBIIIUICHHOTO 3JIEKTPOOOOPYAOBAHUS M JIEKTPOHHBIX
npuOOpoOB;

- BBIOMPATh AJIEKTPOTEXHUUYECKOE M DJICKTPOHHOE OO0OpYAOBaHHE IS pPEIICHUs 3ajad
MPOCKTUPOBAHUS U peATU3allMi XUMUKO-TEXHOJIOTHYECKUX MIPOLIECCOB U TPOU3BOCTB.

Brnaoems.:

- METOJOJIOTHEH aBTOMATHU3MPOBAHHOTO MOJCIMPOBAHUSA U pacyera 3JIEKTPUUECKUX M
AJICKTPOHHBIX IIETIEH;

- TMPaKTUYECKUMHU HaBBIKAMH pa0OThI C JJICKTPOTEXHUYECKOW ammaparypod u
3JICKTPOHHBIMH YCTPOHWCTBAMH.

3. Kparkoe conep:xxaHue IMCUMILIAHBI.

BBenenue. Ilpeamer, OCHOBHBIC TIOHSTHS, METOAOJOTUS  DJICKTPOTCXHUKH U
MIPOMBIIIUICHHOM 3JIEKTPOHUKU. KpaTkue ucropudyeckue cBeieHus. 3aauud U MeCTO TUCIIUTUTMHBI
B ITIOATOTOBKE OaKaJlaBpa XUMHUYECKOH TEXHOJIOTHH.

PASLOES I. NIEKTPUYECKHWE LUEMUN

1.1. OcHOBHBIE oOmpejesieHHsd, ONMUCAHMA NapaMeTPOB M MeTOJO0B pacyeTa
3JIEKTPUYECKUX Leneun

OcHoBHbIE TOHSATHSI ¥ O0O3HAYEHHUs JJICKTPUYECKUX BEJIMYMH U  DAJIEMEHTOB
anektpuueckux renei (FTOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
VIcTOYHUKHM U TpPUEMHUKU 3JIeKTpudeckoil »Hepruu. OCHOBBI 3AneKkTpobde3omnacHocTH. Cxembl
3aMeIEeHUs JIEKTPOTEXHUUECKUX YCTPOICTB.

OcHoBHbIE IOHATHS TEOPUH AEeKTpudeckux nemnei. Knaccuduxamus neneii: muHeiiHbIe U
HeJII/IHef/'IHI)IG, HCPA3BCTBJICHHBIC W Pa3BCTBJICHHLIC, C OJHUM M HCCKOJIBKMMH HUCTOYHUKAMHU
MUTaHUS, C COCPETOTOUYEHHBIMU U PACHPEICICHHBIMH TapaMeTpaMHu.

OCHOBHbIE MPUHILUIIBI, TEOPEMBI U 3aKOHBI IEKTPOTEXHUKH. [IpHHIIMIT HENPEepBIBHOCTH
(3aMKHYTOCTH)) 3JIEKTPHUYECKOT0 TOKA U MarHUTHOTr0 1oToKa. 3akoHbl OMa u Kupxroda.

MGTOI[BI MOACIIMPOBAaHUA, aHaAJIW3a MW pacycTa JIMHEWHBIX QJICKTPHUYCCKUX ueneﬁ
IIOCTOSIHHOTO TOKa. AHaJIM3 M pacyeT Pa3BETBICHHBIX JJIEKTPUYECKHUX LEMEH ¢ HECKOIbKUMU
HCTOUYHHWKAMH IIHUTaHUA IIYTCM COCTAaBJICHUA W PCIICHHA CHCTEM ypaBHeHI/If/'I II0 3aKOHaM
Kupxroda, npuMeHeHHs METOJOB Y3JOBBIX IOTEHLIUAIOB W SKBHUBAJEHTHOTO AaKTHBHOTO
JBYXITOJIFOCHUKA.

OcHOBHBIE CBOIiCTBa M 00JAacTM NPHUMEHEHHMS MOCTOBBIX LENeH, MOTEeHLHOMETPOB,
JIETTUTENEe HAPSHKEHUS U TOKa.

MarpuuHas 3anuch ypaBHeHHUH 1ieniei B 00001eHHbIX (hopMax.

1.2. J/1IeKTpUYeCcKue u3MepeHHs U NPUGOoPHI

Metoapl M3MepeHusl JJIEKTPUYECKMX BEIMYMH: NPSMbIE M KOCBEHHBIE. AHAJIOrOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, MPUHIIUIT JEHCTBUS,
oOmacti mpuMeHeHHs. VI3MepeHHe OIEKTPUYECKMX  BEJIMYMH: TOKOB,  HAIPSDKEHHH,
COHpOTI/IBJ’IGHHﬁ, MOIITHOCTHU U DOHCPTHH.

1.3. AHa/IM3 U pacyeT JIMHEMHBIX Llenel nepeMeHHOro ToKa

CrniocoOslI mpezicTaBieHus (B BUJI€ BpEMEHHBIX AUArpaMM, BEKTOPOB, KOMIJIEKCHBIX YHCE)
U TIapaMeTphl (aMILTUTY/a, YaCTOTa, HadanbHas (pa3a) CHHycOualbHbIX QYHKIIUH. MTHOBEHHOE,
cpeHee U JeHCTBYIoIIee 3HAYSHHS IEPEMEHHOTO CHHYCOUAATIBHOTO TOKA (HAMPSKEHUS).

AKTHBHOE, PEAKTUBHOE U MIOJIHOE COITPOTUBIIECHMS BETBU. Da30Bble COOTHOLIEHUS MEKIY
TOKOM U HampsbkeHueM. MolHocTh B Iernsix nepeMeHHoro toka. Koaddumuent mourHoctn
(cos(¢)) u ero TEXHUKO-IKOHOMHYECKOE 3HAYCHUE.
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IIpumeHeHne anreOpbl KOMIUIEKCHBIX YUCEN B AJIEKTPOTEXHHUKE. KOMIUIEKCHBIM MeTo[
pacuera JMHEHHBIX CXEM ILENeil IepeMEeHHOro Toka. KoMIiekcHOe CONpOTHUBIEHUE U
KOMILJIEKCHasl MPOBOJAMMOCTh BeTBU. KoMIIEKCHasi MOIIHOCTh U OaJlaHC MOIIHOCTH B ILIEMAX
NIEPEMEHHOT0 CUHYCOMJIaJIbHOTO TOKA.

Pe3zoHaHCHBIE SBJICHUS B 2JIEKTPUUECKUX LEISIX, YCIOBUS BOSHUKHOBEHMS, IPAKTUYECKOE
3Ha4yeHUE. Pe30HAaHC HaANpPsLKEHUM M TOKOB. YacTOTHBIE CBOMCTBA LENIEW NEPEMEHHOIO TOKA.
[ToHsATHE O TMHEWHBIX YETHIPEXIOIIOCHUKAX. [IoHATHE 00 MEKTPUUECKUX LETISIX C MHAYKTUBHON
(MarHUTHOM) CBS3bIO.

Amnanu3 u pacueT Tpex(aszHbIX Lenel NepeMEHHOro TOKa. DIeMEHTbI TpeX(pa3HbIX LEeHeH.
Crioco6b1 n300pakeHust U coenuHeHus (a3 Tpex(asHOro MCTOYHHWKA MHUTAHUS U MPUEMHUKOB
sHepruu. CoequHEHHE MOTPEeOUTENEeH IEKTPOIHEPTUU 3BE3JI0M U TpeyroiabHUKOM. Tpex- u
YETHIPEXIIPOBOAHBIE CXEMbl NUTaHUS IpUEeMHUKOB. Ha3HaueHume HEWTpaJbHOIO NPOBOJA.
Momnocts  Tpexdasznoit uenu. Koapdunment wmourHocTH. TexHuka 0€30MacHOCTH INpHU
HKCIUTyaTaIlll YCTPOUCTB B TpeX(a3HbIX METIsX.

ITpumeHeHue U1 aBTOMAaTU3UPOBAHHOI'O MOJICJIMPOBAHUS M pacyeTa Ienel IporpaMMHbIX
IPOJYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke makeroB mporpamm «Multisimy, «Mathcady,
«Excel».

PA3OEN Il. QNEKTPOMAIHUTHBIE YCTPOWCTBA W QNEKTPUYECKUE
MALLUNHbBI

2.1. TpancpopmaTopsbl

Hasnauennme u o6rnactu npuMeHeHUs TpaHCHOPMATOPOB. YCTPOMCTBO W MPHUHIIUIL
neictBus ogHodazHoro Tpancdopmaropa.

AHanu3 3MeKTPOMAarHUTHBIX MPOLIECCOB B TpaHCHOpMATOpeE, CXeMa 3aMEIICHHUS.

[Totepu >neprum B Tpanchopmarope. Buemnue xapakrepuctuku. [lacriopTHbie qaHHBIE
TpaHcopmaTopa U OIpeIeIeHIe HOMUHAIBHOTO TOKa, TOKAa KOPOTKOT'O 3aMbIKaHUs B IEPBUYHON
00MOTKE ¥ U3MEHEHHSI HANIPSKEHHsI HA BTOPUYHONU 0OMOTKE.

2.2. ACMHXpOHHBIE MAIlIMHbI

YCTpolCTBO M NPHUHLMI JEHCTBUS Tpex(azHOTO ACHHXPOHHOIO 3JIEKTPOJABUIATEIS.
Bpamaromeecst MarauTHoe nosie ctaropa. MaruutHoe nosie MamuHbl. 9JIC 06MOTOK cTatopa u
potopa. Cxonpxenue. YacTora BpallleHHs poTopa. DIEKTPOMAarHUTHBI MOMEHT. MexaHn4ecKue
U paboure XapaKTepUCTUKH.

DHeprerudeckue nuarpammel. [lacnopTHeie JaHHbIE.

[Tyck acHMHXpOHHBIX JBHUraTelneil ¢ KOPOTKO3aMKHYTBIM M (Da3HBIM POTOPOM.
PeBepcupoBanne U peryaIupoBaHUe 4acTOThI BPAILEHUs pOTOpa.

PA3JES 1ll. OCHOBbI SANEKTPOHUKU

3.1. 3;1eMeHTHasA 6a3a COBpEeMEHHbIX 3JIEKTPOHHBIX YCTPOWCTB

VYcnoBHble 0003Ha4YeHMs, NPUHLMI JACHCTBHS, XapaKTEPUCTUKM W Ha3HAUYEHUE
MOJYTPOBOTHUKOBBIX JHOJIOB, TPAH3UCTOPOB, TUPUCTOPOB.

I/IHTeraIIBHBIe MHKPOCXEMBI, UX HA3HAYCHUC, KJ'IaCCI/I(i)I/IKaHI/Iﬂ U MapKUpOBKa.

3.2. ICTOYHUKHU BTOPUYHOTO 3JIEKTPONMTAHMUSA U YCUJIUTE/NHU IJIEKTPUUYECKUX
CUTHAJIOB

[TonynpoBOIHUKOBBIE  BBIMPSAMUTENH:  KilaccU(UKAIMSA, OCHOBHBIE  IapaMeTphl.
DNEKTPUUECKHUE CXEMbI M IPUHIUM PaOOThI BHIIPSIMUTENS. DINEKTPUUECKUE (PUIIBTPHI.

Knaccudukanus © OCHOBHBIE XapaKTEPUCTUKH ycUIUTeNed. AHamu3 paboThI
OJHOKACKAaAHbIX MW MHOT'OKAaCKaadHBIX yCI/IHPITeJIefI. O6paTHI)Ie CBjA3M B OICPAlIMOHHBIX
YCHIIUTENSIX, WX BIMSHME HA MapaMEeTpbl U XapaKTePUCTUKH ycuuuTens. OCHOBHBIE THUIIBI
ycunutenel Ha 6aze OVY.
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4. O0beM yueOHOI JUCHMIIJIMHBI.

O0beM TMCUMILTHHBI
Bup yueOHoii padoTbl
3E AKkan. Actp.
4. 4.

OO1mast TPyI0€MKOCTh TUCIUILTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,3 48 36
Jlexkuun 0,4 16 12
JlabopaTopnsie 3ansatust (JI3) 0,9 32 24
CamocrositesbHas padora (CP) 1,7 60 45
CamMocCTOosITeIbHOEC H3YUYCHHE PA3/ICTIOB AUCITUTLIHMHBI 0,6 20 15
KontposbHbie paboThl 11 40 30
Buabl KOHTpOJISA:
DK3aMeH 1 36 27
KonTakTHas padoTa — IpOMeKYTOYHASL ATTeCTalMs 1 0,4 0,3
IoaroroBka K YK3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«IIpouecchbl ¥ aNMapaTbl XHMHYECKOIH TEXHOJIOTHID)

1. lleap OTUCHHUILIMHBI — BMECTES C JUCHMIUIMHAMH OOIIEH XMMHYECKOW TCXHOJIOTHH,
XUMHUYECKHX MPOIECCOB M PEAKTOPOB M JIPYTUMU CBS3aTh OOIIEHAYYHYIO M OOIICHHKEHEPHYIO
MOJATOTOBKY XMMHKOB-TEXHOJIOTOB Ha OCHOBE M3yY€HHUS OCHOB TUIPABINYECKUX, TEIUIOBBIX U
MAacCOOOMEHHBIX TIPOIIECCOB XUMHYECKOW TEXHOJIOTHH, YTO HEOOXOJAMMO IIPH TOJTOTOBKE
CIEIMAIIMCTOB 110 TaHHOMY HalpaBJICHUIO IJIs1 HAyYHO-UCCIIE0BATEIBCKON U MPOU3BOICTBEHHO-
TEXHOJIOTHYECKON NeITCILHOCTH.

2. B pe3ysibTaTe n3yueHus JMCUUIJIMHBI 00y4AIOMINIACS T0JIKEH:

O6manate CHeAylIMMMH YHUBEPCATBHBIMA KOMIIETCHIIMSIMA W HMHJIUKATOpaMU HUX
JIOCTHKCHMUS:

YK-1-VK-1.1, YK-1.2, YK-1.3, YK-14, YK-1.5

YK-2 - YK-2.3, YK-2.10.

Ob6nagate cneayromumMu o0enpodecCHOHaTbHBIMU KOMIETEHIIMSIMHI U HHIUKATOPAMU
UX JTOCTYOKCHHUS:

OIIK-2 - OIIK-2.1, OIIK-2.7, OIIK-2.10, OIIK-2.12.

Buame:

—OCHOBBI TEOPHH NIEPEHOCA UMITYJIbCA, TEIJIA U MACChI;

— TPUHIHIBI PU3UIECKOTO MOIECIUPOBAHUS MTPOIIECCOB;

— OCHOBHBIE YPaBHEHHUS JBUKECHUS KUJIKOCTEM;

— OCHOBBI TEOPHH TEIJIONEPEIAYUH;

— OCHOBBI TEOPUH MaCCOIEepeIayyl B CHCTEMax CO CBOOOTHOM M HETIOBMYKHOM rpaHUIIei
paznena ¢as;

— THUIIOBBIE MPOLIECCHI XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIME AIMapaThl K METOIbI
UX pacyera;

—METOJbl IOCTPOCHUS OMIUPUUYECKUX U TEOPETUYECKUX MOJIENEH  XUMHUKO-
TEXHOJOTHYECKUX MPOIECCOB.

—OCHOBHBIE MTPUHIIMIIBI OPraHU3allH MPOLECCOB XUMMUYECKON TEXHOJIOTHH.

Ymems:
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— OINpENENATh XapakTep JBM)KECHHS JKUJIKOCTEH M ra3oB; OCHOBHBIE XapaKTEPHCTHKHU
IIPOLIECCOB TEILIO- U MACCOIEepEaaUH;

— paccuuThIBaTh MapaMeTpbl W  BBIOUpATh  anmaparypy [IJjsi  KOHKpPETHOTO
TEXHOJIOTMYECKOT0 IPOLECCa;

— paccuuThIBaTh OCHOBHBIE XapaKTEPUCTHKH XHMHKO-TEXHOJOTMYECKOIO IIpoliecca,
BbIOMpaTh PallMOHATIBHYIO CXEMY IIpoliecca.

Braoemy:

— METOJIaMU TE€XHOJIOTHYECKUX PACUeTOB OTACJIBbHBIX Y3J0B U JETaJe XUMHYECKOTO
000opyI0BaHNs;

— METOJIaMU  ONpPENENICHUs PAlUOHAIBHBIX TEXHOJIOTUYECKUX PEKUMOB PabOTHI
00opyI0BaHNS;

— METO/IaMU aHaJIM3a M pacyera IpOLECCOB B IMPOMBIIUIEHHBIX alaparax, BbIOOpa UX
KOHCTPYKIIUH, OIIpe/IeJIeHHs TEXHOJIOTHUYECKHX MoKa3aTesel padoThl anmapaTosB.

3. Kparkoe comepxxanue Q1M CUMILIAHBI.

Pasznea 1. 'mapoaunaMuveckue npouecchbl M annapaTbl XMMUY€CKON TEXHOJIOTHH

1.1. Beenenue B pucuumiinay. OCHOBHBIC MIOHATHS M ONIPEICIICHHUS.

[Ipeamer aucuumusasl  «lIpoueccbl W anmaparbl XUMHUYECKOW TEXHOJOTHUM.
Knaccudukanus mporieccoB.  HenpepelBHBIE W MEPUOJUYCCKUE,  CTAIMOHAPHBICE U
HECTallMOHAPHBIE MPOLIECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTH IIPOLIECCOB M 0OIME MNPUHIMIBI pacyera armnapaTroB
XUMUYECKON TEXHOJIOTHUH.

Kunkoctu u ra3el. Kiiaccudukanus xuakocreid. MneansHas sxunkocts. KanenbHbie u
yaopyrue KuAakocTd. Cuibl, AEUCTBYIOIIME B JKUJAKOCTU: MAaCCOBBIE U IOBEPXHOCTHBIE.
HanpspkeHus B AKUAKOCTAX M razax (TaHr€HLIMaJIbHbIe U HOpMaJlbHbIE). CBONCTBA KUJIKOCTEH.

Monens HenpepbiBHOM cpenbl. [ToHsTHE PU3nYecKoro 3j1eMeHTapHOro 00beMa.

1.2. OCHOBBI TEOpHH HIEPEHOCA.

OcCHOBBI TEOpUU SBJIEHUI NIE€pPEHOCA: AaHAIW3 MEXaHU3MOB, MOJECIUPOBAHUS U
pa3paboTKu 0000IIEHHBIX METOIOB pacyeTa T'HIpOMEXaHUUECKIX, TETUIOBBIX K MaCCOOOMEHHBIX
MPOLIECCOB U annaparoB. PEHOMEHOJIIOTMUYECKUE 3aKOHBI ITEPEHOCA UMITYJIbCA, MACChl U YHEPTHUU.
MonexkynsipHbIi U KOHBEKTHBHBIM TmiepeHoc. OOmme 3aKOHOMEPHOCTH THAPOIMHAMUKH,
TeIJIoNepeiayl U Maccornepenayl. B3auMocBs3b 3TUX MPOIIECCOB B TPOMBIIIICHHOH anmnaparype.
Ponsb siBneHuii nepeHoca npu XMMUYECKUX MPEBPAIECHUSIX.

MartepuanbpHble W DHEpreTuyeckue (TEIUIOBble) OalaHChl; OMpeNelIeHHEe MacCOBBIX
IIOTOKOB M DHEPreTHYECKMX 3aTpar. YCIOBUS PABHOBECHS M OINPEICICHUE HaIpaBICHUS
nporeccoB mepeHoca. OOmMii BUA YpaBHEHHMH CKOPOCTH TMPOILIECCOB; IBUXKYIIHE CHIBI H
KuHEeTH4eckue KodhpuireHTsl. JIMMuTHpYyIomue cTaauu.

1.3. 'mapocratuka.

Huddepenunansable ypaBHEHUs] paBHOBecus Oiinepa. Ilokosmiasicss *UAKOCTb TOJ
JEMCTBUEM CUJIbI TsKecTU. OCHOBHOE ypaBHEHUE THIPOCTATHKU. lIpakTudeckue mpuiioxkeHUs
OCHOBHOTO YPaBHEHHUSI TUJIPOCTATUKH.

1.4. T'uaponuHamMuka.

bamanc cunm npu  OBMKEHMH BS3KOM HEC)KMMAeMOM  JKMAKOCTH. YPaBHEHHE
HEPa3phIBHOCTH (CIIOMIHOCTH) TOTOKA. YpaBHeHne HaBre-CTokca 1 ero (pu3ndeckuii CMbICT.

[TogoOHoe mpeoOpazoBanue ypaBHeHuss HaBre-Ctokca. be3pasmepHbie mepeMeHHbIE -
KpUTEpUU THApPOIMHAMUYECKoro moaoous (Ditnepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX
(bU3UYEeCKUi CMBICT; TapaMeTpudeckre Kputepuu. KpurepnaabHoe ypaBHEHUE IBIKECHUS BI3KOH
JKUJIKOCTH.

VYpaBHeHUE ABWIKEHUS ODiyiepa. DHEPreTUYECKU OanmaHC CTAllMOHAPHOTO JIBHKCHHS
UJCAIbHOU XUAKOCTH. YpaBHEHHE bepHy/InM s WACAIBHOM M PEAJbHOU KUAKOCTH. Ero
MpaKTUYECKHE TPUIOKEeHUs (ucTedeHue xuakocted, Tpyoka Iluto-Ilpanarns). [IpuHiumns
U3MEpPEHUs]  CKOPOCTEH W pacXxoJ0B  JKUIKOCTH  JPOCCEIbHBIMU  MpuOOpamMu U
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ITHEBMOMETPUYECKUMHU TpyOKkamu. OmnpeneneHue pacxoJoB MPH UCTEUEHUM KUAKOCTEH depes
OTBEPCTHS WIN HACAJKHU.

I'uapoarHaMUUecKue peKUMBbl ABHKEHHS KUAKOCTEH: JTaMUHAPHBINA U TYpOYJIEHTHBIH.

UYucno PeliHosnpaca M €ro KpUTHYECKUE 3HAueHUs. MexaHW3MBbl JIAMUHApHOTO U
TypOysneHnTHoro teueHuil. Ilonsatue typOynentHoctH. IlpencraBieHuss 0 THAPOANHAMHYECKOM
MOTPaHUYHOM CJIO€ NP TEYECHUH 110 TPyOaM U KaHajlaM U IPpU OOTEKaHUHU Tell.

Pacuer nuamerpa TpyOONpOBOAOB M ammaparoB; BHIOOP CKOPOCTEH IIOTOKOB H
ONTUMAJILHOTO TUAMETPa TPYOOIIPOBOIOB.

Pacnpenenenue ckopocrelt o paguycy TpyObl HOCTOSHHOTO CEYEHUS IPU JJAMUHAPHOM
CTallMOHAPHOM TeueHuH. TedeHue B TpyOax M kaHanmax. Onpenensionuii MonepeuHslii pa3mep
IOTOKA B KaHaJax MPOU3BOJIbHOMN (OPMBI: THIPABINYECKUN pauyC, SKBUBAIECHTHBIN UaMeETp.

I'mppaBinueckoe CONPOTUBIIEHUE IPU TEYEHUH KUJIKOCTEH U ra3os. Pacuer noreps Ha
TpeHue (ypaBHeHue J[lapcu-Beiicbaxa) m Ha MecTHble conpoTuBieHHs. COOTHOLICHHS H
HOMOTPaMMBI U151 pacueTa Ko UIEeHTa TPEHUs. 3aBUCHMOCTH MEXIY PAacX0/I0M U MEeperaoM
nasiieHus. Pacuer Hamopa JJii mepeMelleHus >KUIKOCTEH uepe3 cucTreMy TpyOOoIpOBOJIOB U
anmnaparos.

1.5. [lepemenieHUE KUTKOCTEH.

[lepemenienue KUAKOCTEN € MOMOLIBIO MAlIWH, MOBBILAOMUX AaBjieHue. OObeMHbIe
(mopIIHEBbIe, POTALMOHHBIE U JIp.) U JTUHAMHUYeCKHE (LEeHTPOOEKHbIE, OCEBbIE U JpP.) HACOCHI.
OcHoBHbIE TapaMeTpbl padOThl TUAPABIMYECKHX MAIIWH: IPOU3BOJUTENIBHOCTb, HAIop,
MommHocTb, KITJI.

Pacder Hanopa u nmotpe0:sieMoi MOITHOCTH; TOJ00p ABUTATENS K Hacocy. OnpeneneHue
JIOITYCTUMOM BBICOTBI BCachbIBaHUs. SIBICHNE KaBUTALIMM U €r0 IIPEJOTBPAICHHUE.

OcobeHHocTH pabOTHI, COMOCTAaBICHHE M OOJACTH MPHUMEHEHHS OCHOBHBIX THUIIOB
HAaCOCOB - IEHTPOOEKHBIX, MOPLUIHEBBIX (MITYHXXEpHBIX) U Ap. CBA3b Hanopa, MomHocty 1 KI11 ¢
IIPOM3BOIUTEIFHOCTHIO (XapaKTepHCTUKN HacocoB). PaboTa HAacocoB Ha ceTh M MX BHIOOD;
pEryJINpOBaHUE TPOU3BOIUTENBHOCTH.

Pa3nea 2. TenJioBble mpouecchl H aNNapaTbl XMMHUYECKOH TE€XHOJIOTUH

2.1. OCHOBHbBIE OHATHS U OTIPEJICNIEHUs B TEILIONepeiaye.

OcHOBHBIE TEIUIOBbIE IPOLECCH B XMMUUECKOIN TEXHOJIOIMU: HarpeBaHUe U OXJIaKIeHUE,
KOHJICHCALlUs [IapOB U UCIIAPEHUE KUJKOCTEM.

CranuoHapHbI U HECTALIMOHAPHBIN MEPEHOC TEIIIOTHI. TeMnepaTypHoe 1oJe, TpagueHT
TEMIIEPATYPHI U TEIUIOBOW MOTOK; TEIUIONEpEAayda U TeIooTnaqa. TeMrneparyponpoBOAHOCTb —
TEIJIOMHEPLIMOHHBIE CBOICTBA Cpe/Ibl.

2.2. IlepeHoc sHepruu B popmMe TEeMIOTHI.

TeroBoli OanaHC Kak YacTHBIA Clydaid SHepreTH4eckoro Oananca. OmpeneneHue
TEIUIOBON HArpy3KH amnmapara py M3MEHEHUH U 03 U3MEHEHUs! arperaTHoro coctosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

HuddepenunanbHoe ypaBHEHHE MEpeHOca SHEpruu B (opMe TEmsoThl, YpaBHEHHE
®ypre-Kupxroda u TemionpoBoHOCTH.

CranuoHapHBIM IEPEHOC TEIUIOTHI uepe3 IUIOCKHE W LUJIMHAPUYECKHE CTEHKH.
Coueranre MEXaHU3MOB [IEPEHOCA TETJIOTHI (TEIIONPOBOJHOCTH, KOHBEKIIUH, U3JIYUYEHHUS).

KonBekTHBHBIN NepeHoC TeIuloThl. be3pasmepHble nepemeHHble — uncia Hyccenbra,
[Texne, [Tpanatns, ['pacroda, @ypre. Pacuer k03QUIIMEHTOB TETIOOTIaYU MIPU BBIHYKICHHON
Y €CTECTBEHHON KOHBEKIUH.

TennooOmeH npu u3MeHeHUH arperatHoro cocrosiuus. Konaencanusa napos. @opmyiia
Hyccenbra. TermooOMeH mpu KUIIEHUH.

PannantHell TemonepeHoc. B3aummHoe wn3nydeHue Ten. PanMaHTHO-KOHBEKTHBHBIN
NIEPEHOC TEIUIOTHI. PacueT moreph TEIIOTHI amnmapaTaMM B OKPY)KAIOLIYI0 CPeLy U TEIIOBOM
n3ossinui. OCHOBHOE ypaBHEHUE TEIIONepeaayu.

2.3. Tennonepeaaya B MOBEPXHOCTHBIX TEMI00OMEHHUKAX.
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Tennonepenaua B NMOBEPXHOCTHBIX TEIMJIOOOMEHHHMKaX. AJMTUBHOCTb TEPMHUYECKUX
conpotuiieHui. CpeaHss ABWXKYILAs cuia Teronepenadn. OnpeneneHue cpeaHe IBUKyLIeH
CWJIBl B ammnaparax pa3jIMYHBIX KOHCTPYKUMH. B3aumHOe HampaBieHUE JBHKEHUS
TerloHocUuTeNel. PacueTr noBepXHOCTH TENII000MEHHUKOB.

CrnocoObl moABOJa M OTBOJA TEMJOThl B XHUMHUYECKOM TexHosnoruu. TpeOoBaHus,
OpeabaBisieMble K TeruoHocuTensiM. OO0OrpeB BOJISHBIM IapOM, BBICOKOTEMIIEPATYPHBIMHU
OpPraHMYECKUMHU TEIUIOHOCUTEISIMH, TONOYHBIMU ra3amu. CrocoObl 3nexrpooborpesa. OTBOA
TEIUIOTHI BOAOH, BO3AYXOM U HU3KOTEMIIEPATyPHbIMH TEIJIOHOCUTEIISIMHU.

TennooOMeHnHble ammapatrbl; UX kiaccu@ukanus. OCHOBHBIE THUIIBI IMOBEPXHOCTHBIX
TETIO0OMEHHUKOB (TpyOYaThie, IIIACTUHYATHIC, allllapaThl C MEPEMEIIMBAIOIIUMH YCTPOHCTBAMU
u T1.4.) CMmecuTenbHble TEIUIOOOMEHHHMKM: TIpaJUpHU, KOHAECHCATOpbl cMeleHus. BriOop
ONTUMAJIBHBIX KOHCTPYKIIMUA M yCIOBUH SKCIUTyaTalluu TEIUIOOOMEHHBIX armapatoB. OCHOBHBIE
TEH/IEHI[UM COBEPILIEHCTBOBAHUS TEINIOOOMEHHBIX aIIapaTosB.

Pa3znea 3. Ilpouecchl W anmaparbl pa3JejieHHsl TOMOTeHHBIX CHCTeM (OCHOBHBIE
MaccoOOMeHHbIE MPOLECCHI).

3.1._ OcHOBHBIC IOHATHS U ONIPEJICICHUS B Maccomepeaaye.

Knaccudukanus mnponeccoB MaccooOMeHa. OCHOBHBbIE MOHATUS U OHPEIETICHMS.
[Tpomeccrl co cBoOOMHON W (DUKCHPOBAHHOW TpaHWICH pazaena (a3 u ¢ pasaensromend a3l
neperopojakoit (memOpanoit). Hocurenu u pacnpenensemble BemiectBa. CriocoObl BbIpaKeHUs
coctaBa ¢as.

OU3MKO-XMUMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpOLEcCCOB. PaBHOBECHBIE YCIOBUS U
OlpenelieHue HampaBlieHHs TIepeHoca BemiectBa u3  ¢Gasel B ¢azy. Koadduumentst
pacnpeznenenus. [lonaTue o Macconepenaye 1 MaccooTaue.

KoHuenTpannonHoe noje, rpaiueHT KOHLIEHTpauK, OO U YAEIbHBIA TOTOK MACCHI.
MomnexkynsipHas 1udy3us B KUAKOCTSX, razax (mapax) 1 TBEp/bIX Telax.

3.2. MexaHHU3MbI IEPEHOCA MACCHI.

YpaBHEHME HEPA3PBIBHOCTH VISl IBYXKOMIIOHEHTHOM CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOTO IEPEHOCA MAcChl B OMHAPHBIX Cpejiax.

Jndy3noHHBIN MOrpaHUYHBIN C10H; MPOo(UIN KOHIIEHTpalUi U CKOPOCTEH B MOTOKAX.

Koadpdunumentsr maccoornaun. OCHOBHBIE MOJIENbHBIE MPEACTABICHUS O MEXaHHU3ME
MacCOOTauHu.

MopenupoBanrue KOHBEKTUBHOTO MaccooomeHna. Yucna Hyccenspta, Ilexne, [Tpanaris,
®dypbe u 11p., uX GU3NYECKUI CMBICII, aHAJIOTHH € TETJIOBBIM 1101001eM MPUMEHUTENIBHO K razam
u xuakocTsaM. Pacder ko3(duIMEHTOB MaccooTnayd B ammaparax pas3jdyHbIX THUIIOB II0
ypaBHEHMSIM ¢ Oe3pa3MepHbIMU IEPEMEHHBIMH.

Macconepenaya. OcHOBHOe ypaBHeHHe Macconepenaud. COOTHOIIEHHE MEXITy
KodpduuueHTaMn  Macconeperaud M MacCoOTAauyM,  aJJUTUBHOCTb  AU(P(Y3nOHHBIX
conpotuBiieHnd. VHTeHCHpUKalus Macconepenauyyd MyTeM BO3JEHCTBUS HA JIMMUTHUPYIOLIYIO
CTaJIHIO.

Bnusinue ycnoBuil (TemmepaTyphl, JaBlIEHUS, KOHIIEHTpalMil) Ha HamnpaBlieHUE
MaccornepeHoca Ha mpuMepax abcopOIiK; MPUHIUIIBI BBIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHblii 6ajgaHC HEMPEPHIBHOIO YCTAaHOBUBLIETOCS IMpoOIecca MPU PasIUYHbIX
croco6ax BbIpaXKeHHs COCTaBOB (pa3 M UX PACXOJ0B; YpaBHEHHS paOOUMX JTHMHHM.

IIpenenpHble KOHUEHTPALMU paclpeAcisieMoro KOMIIOHEHTa B OTJAIOUIEH W
u3BleKamomen (¢azax aiad MPOTHUBOTOYHBIX MpoleccoB. MakcHManibHO BO3MOXKHAs CTEIEHb
U3BJICUEHUS, MUHUMAJIbHBIN U ONITUMANIBHBIN pacXo/Ibl U3BJIEKAIOLIEH (hazbl.

3.4. Metonbl pacyeTa pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alapaToB.

Pacyer mnomnepeuHoro cedeHusi (IMaMeTpa) KOJOHHBI; IPEAEIBHO JAONyCTUMAas H
HKOHOMUYECKHU ONTUMAaJbHAasi CKOPOCTHU CIUIONIHOM (a3bl.
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PanmonanbHbIi BEIOOp B3aMMHOTO HaIlpaBJIEHUs IBUKEHUS (a3 ¥ OpraHu3aluy MOTOKOB
B MacCOOOMEHHBIX ammaparax. PacueT MaccooOMEHHBIX MPOLIECCOB U amIaparoB JUIsl CUCTEM C
OJIHUM pacIpeiesieMbIM KoMIOoHeHTOM. OCHOBBI pacueTra BbICOThl MAaCCOOOMEHHBIX aIapaToB ¢
HETPEPHIBHBIM M CTYIEHYAaThIM KOHTAakTOM (ha3. J/IBa OCHOBHBIX METOAA pacueTa: Ha OCHOBE
KO?((UIIMEHTOB Maccolepeayd U Ha OCHOBE IMOHSATUS TEOPETHUYECKOW CTYNEHH pa3/esieHUs.
[TonsaTHe YKcna €AMHUI] MEPEHOCa M BBICOTHl €IMHHIBI nepeHoca. MakTop Maccorepenayu.
Cpennsis ABUKYIIasl CHIIa Maccorepenadyn. BiusiHue npoaoapHOro nepeMeninBatms Ha CPeIHIO
JOBIDKYIIYIO Ccmily Macconepemaud. llpomenypa pacdera, OCHOBaHHass Ha OOBEMHBIX
koadunmentax maccornepenayn. ['padpuyueckuii 1 aHATUTUUECKUI METO/IbI pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX amMapaToB CO CTYNEHYAaThIM KOHTAKTOM (a3.
DddexkTuBHOCTL cTyneHn nmo Mapdpu. CBsa3p umcia eauHHI] nepeHoca u JokambHoro KIT/]
CTyneHu 1o Mbpdpdpu. UMCIEHHBIH pacdyeT «OT CTYNEHM K CTYIEHH» U ero Tpaduueckas
MHTEPIIPETALNS C UCTIONb30BAHUEM «KMHETHUYECKON JTUHUMY. YUeT cTpYKTypbl notokoB u KI1/]
tapenkd. OcoOEHHOCTH pacyeTa TapeiabuyaThiX KOJOHH Ha OCHOBE IOHSTHS TEOPETHUECKOU
Tapenku. Ynucao AeCTBUTEIbHBIX U TEOPETUUYECKUX Tapeiok. I (HEeKTUBHOCTh TAPEIIKH.

ParmonanbHeIii BHIOOP B3aMMHOTO HAIIPABJICHUS IBUKEHUS (Pa3 M OpraHn3aiui NOTOKOB
B MaCCOOOMEHHBIX allaparax.

3.5. AGcopbuus.

OOmre TpUHLMIBI YCTPOHCTBA M KiaccH(HKAIMS amnmapaToB s MaccOOOMEHHBIX
IIPOLIECCOB B crucTeMax '"ra3(map)-KuakocTs". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHoBHbBIE THUIIBI U O0JIACTH MPUMEHEHHs] abcopOepoB: HacalOYHbIE W TapeibyaTbie
KOJIOHHBI, amaparhkl CO CIUIOMIHBIM M CEKIIMOHHPOBAHHBIM 0apOOTaXKHBIM CIIOEM, ammapaTsl ¢
JTUCTIEPTUPOBAHUEM >KUKOCTH.

Cxembl a0COpPOLIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJCICHHEM H3BICYEHHOTO
KOMIIOHEHTa U pereHepanueil abcopbeHTa (AecopOuuell Hpu MOBBILIEHHOW TeMIeparype,
MOHMKCHUEM JIaBJICHUS, OTYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Juctunnsaius. Pextudukaius.

Paznenenmne qucTHimIsIen )KUIKUX TOMOTEHHBIX CMECEH U CXKIDKEHHBIX T'a30B; 001aCTH
IPUMEHEHHS U OCOOCHHOCTH MPOBEIEHUS MPOLIECCOB NP PA3IMYHOM JABJICHUH.

[TapoxuaIKOCTHOE paBHOBECHE Ui CHUCTEM C IMOJHOM W OrPaHUYEHHOM B3aMMHOMN
pacTBOPUMOCTBIO W €ro  BIMAHHE Ha  BO3MOXKHOCTb  pa3fielieHHs  KOMIIOHEHTOB
TUCTHUISIIUOHHBIMU MeTo/IaMH. PacueT paBHOBeCH s IS HI€TbHBIX OMHAPHBIX CMECEH.

IIpocrasgs u ¢pakunoHHAs TeperoHka; rneperoHka c¢ aediermanuei. MaTepuanbHbINA
OanaHc, pacdeT BHIXOJA MPOJYKTA U €r0 CPEIHEro COCTaBa IMPH MEPETOHKE OMHAPHBIX CMECEH.
Cxembl YCTaHOBOK. TeruioBble OalaHChl M pacyeT pacxoJ0B TEMJIOHOCUTENEH s 3TUX
IIPOLIECCOB.

Pextudukanus. OU3MKO-XUMUYECKHE OCHOBBI U OCOOEHHOCTH YCIOBHUH NpOBEICHMS
nporeccoB. CXeMbl YCTaHOBOK ISl HETIPEPBIBHOW U MEPHOANYECKON PEKTH(PHUKAINN OWHAPHBIX
cmeceil. OCOOEHHOCTH yCTpOICTBa annaparoB (HACaAOYHBIX M TapesibyaThIX KOJOHH) U BBIOOpPA
peXUMOB MX paboThl mpu pekTudukanuu (Mo cpaBHeHUIO c abcopOiumei). OcoOeHHOCTH
YCTPOMCTBA U BapUaHTHI pabOTHI UCTIApUTENIEH U 1e(IerMaTopoB.

MopenupoBaH#e U pacueT MPOIECCOB U allapaToB MPHU HETPEPHIBHON PEKTH(PHKAIINN
O6uHapHbIX cucteM. OCHOBBI YHCICHHOTO U TIpad0aHaJTUTHUYECKOr0 METOJ0B. MaTepuanbHbINA
O6amanc. PaGoume muamm. OmnpeneneHue MHUHHMAIBLHOTO W paboyero (rerMoBOro dmcia.
TennoBoil GamaHC W pacueT pacxoJoB TeruioHocuTenel. [IpHHIMIBI TEXHUKO-9KOHOMHYECKON
ONTUMU3AIMH TIpU pacdere pabodero (QrerMoBOro 4YWcla, pa3MEepoOB ammapaTypsl H
JHepreTudeckux 3arpar. OCHOBBI pacyeTra TapelbyaTblX M HAcaJOYHBIX PEKTU(UKAMOHHBIX
KOJIOHH.

Pazgen 4. [lpoueccsl M annmapaTsbl pa3jieJieHUs1 reTepOreHHbIX cucTeM (OCHOBHbBIE
THApOMeXaHuYecKHe MPOoLecchl).

4.1. PaznienieHne reTeporeHHbIx cucteM. OCHOBHBIE OHSATHS U METOJbL.
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Knaccudukanmsi )KMIKMX W Ta30BBIX T€TEPOTEHHBIX CHUCTEM: CYCIEH3MH, dMYJIbCHUH,
TIEHBI, TBLTU, TYMaHbl. MaTepHallbHbII OataHC MPOIECCOB Pa3/Ie/IeHUs TETEPOTEHHBIX CHCTEM.

Onenka 5(pQPEeKTUBHOCTH W BBIOOP ONTHMAJIBHBIX IIPOIIECCOB W ammapaTtoB IS
pazzieNIeHus: TeTEePOreHHbIX CMECEeH.

4.2. OCHOBBI TEOPUH OCAKICHMA.

Paznenenne xuAKMX M Ta30BbIX CUCTEM B MOJE CUJ TsbKeCTH. Pacuer ckopocTteit
CBOOOJIHOTO M CTECHEHHOTO OCAXIACHHUS TBEPJABIX YACTHUI[ IIApOOOpa3HOW W OTIWYHBIX OT HEe
(GhOpM B TIOJIE CHITBI TSXKECTH.

[Iponiecchl oTCTauBaHUsl M YCTPOMCTBO alllapaToB pa3/iesICHUs] CYCIIeH3UM, SMYIbCUNA U
nbulel. Pacyer MoBEpXHOCTH OCaXACHUSA U IIPOU3BOAMUTEIIBHOCTH OTCTOMHHUKOB. Y CTPOMCTBO U
JIEHCTBHE IMKJIOHOB (ITPOCTHIX U OaTapeHHBIX ), TUAPOIUKIOHOB.

4.3. TeueHue )KUAKOCTH Y€PE3 HENOABMIKHBIC 36PHUCTHIC U IICEBAO0KIKEHHBIE CIIOU.

3HavYeHWE THAPOJMHAMHUKU 3EPHHUCTBIX CJIOEB B Ipoleccax (UIbTPOBAHMS, TEIUIO- U
MaccoOOMEHa, TeTeporeHHOro katamm3a W Jp. OCHOBHBIE XapaKTEPUCTUKH JTHX CIIOCB:
JIUCTIEPCHOCTH, YAEIbHAsA TOBEPXHOCTh, MIOPO3HOCTh, SKBUBAJICHTHBIN TUaMeTp KaHaioB. Pacuer
TUAPABIMYECKOTO COMPOTUBJICHUSL CJO0s. [MIpaBiIMuecKoe COMPOTHUBIICHHE CIIOEB HACAIOK
MIPOMBIIIUICHHBIX MACCO- U TEIJIOOOMEHHBIX aIlapaToB.

PexxumMbl TeueHHs TOTOKOB B HACAJA0UYHBIX KOJIOHHAX. ['uapaBinueckoe COnpOTUBIICHUE,
SBJICHUS TIOJIBUCAHUS, 3aXJIeObIBaHUS U HHBEPCUU (a3 U pacyeT COOTBETCTBYIOLIUX CKOPOCTEH.

[M'uapoauHamMuka TMCEBAOOKMKEHHBIX (KUMSAMMX) ciaoeB. OOnacTb NpUMEHEHHS
TICEBA00KMKCHHS. OCHOBHBIE XapaKTePUCTUKHI IICEBA00KMKEHHOTI'O COCTOSIHUSL.
['unpaBiyeckoe cOmpoTUBICHHUE. PacueT CKOpoCTel TICeBI00KUKEHHS U CBOOOTHOTO BUTAHUS,
BBICOTHI  MCEBIOOKMAKEHHOTO cJiog. OIHOPOAHOE U HEOJHOPOJIHOE IICEBIAOOKUKECHHUE.
OCOoOCHHOCTH TICEBIOOXKUKEHUSI TOJHAUCIIEPCHBIX cJloeB. [IHeBMO- # THUAPOTPAHCIIOPT
3EpPHUCTBIX TBEPABIX MATEPUAIIOB.

4.4. OUIbTPOBAHUE CYCIICH3UM M OYMCTKA T'a30B OT IIBLICH.

Crnenuduka MOBEACHUS OCAJIKOB KaK 3€pHUCTBIX CIIOEB: C)KMMAaEMbIe M HEC)KHUMAEMBbIC
ocanku. Buubl (GUIBTPOBAIBHBIX TEPETOpPooK. DaKTOphl, BIUAIONIME HA CKOPOCTh
bunbTpoBaHus. PUIBTPOBAHKE PU OCTOSIHHON CKOPOCTU (GUIBTPOBAHUS. DKCIIEPUMEHTAILHOE
ompeieJieHue KOHCTAaHT ypaBHeHHs (QuiabTpoBanus. Kimaccudukamnus u ycTpoWCTBO OCHOBHBIX
TUTIOB HETIPEPHIBHO U MEPUOANYECKH paboTarommx GUIbTPOB U GUIBTPYIOIINX HEHTPUDYT.

4. O0bem y4eOHOH TUCHHMILINHBI.

Bcero Cemectp
Bun yuebnoit paboThl 2 6
3E Axag. 3E Axag. 3E Axag.
q, q, q,
OO01mas TpyA0eMKOCTh AUCHIUTIIINHBI 11 396 5 180 6 216
KonTakTHasi padoTa — ay1uTOpHbIE 4.45 160 1.78 64 2,67 9%
3aAHATHA:
Jlexuu 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JlaboparopHbie padoTsI (JIP) 0,89 32 - - 0,89 32
CamocTrosiTeJibHAas pa6oTa 455 164 2,22 80 2,33 84
CaMocTosATeIbHOE U3YYCHHE Pa3AeiiOB 4,55 164 2,22 80 2.33 84
IACIIATUINHEL
Buabl KOHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa — MpOMEKyTOUHAS 2.0 0.8 0,01 0.4 0,01 0.4
aTTecTamus

119



[ToaroToBKa K SK3aMEHY. 71,2 0,99 ‘ 35,6 | 0,99 ‘ 35,6

Bua uToroBoro KOHTpoJIf: IK3aMeH IK3aMeH
Beero Cemectp
Bun yuebHo# paboThl > 6
3E Actp. 3E Actp. 3E Actp.

q, q, q,
OO01mast TpPyA0eMKOCTh TUCIUTIITNHBI 11 297 5 135 6 162
KonTakTHasi padora — ay1MmTOpHbIE 4.45 120 1.78 48 2,67 79
3aHATHA:
Jlexnun 1,78 48 0,89 24 0,89 24
[TpakTuueckue 3aasitus (I13) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTs (JIP) 0,89 24 - - 0,89 24
CamocrosiTesibHas pa6oTa 455 123 2,22 60 2,33 63
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 4,55 123 2,22 60 2.33 63
JUCIIUILINHEI
Buabl KOHTpOJIA:
9K3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTa — MPOMEKYTOUHAS 0.6 0,01 0.3 0,01 0.3
aTTecTalus 2,0
[ToAroToBKa K SK3aMEHY. 53,4 0,99 26,7 0,99 26,7
Bujx UTOroBOro KOHTpOJIS: 9K3aMeH 9K3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«O0masg XuMu4YecKkas TEXHOJIOT M

1. eap AUCHMIVIMHBI — TOJIyY€HHE 3HAHUH 00 OCHOBHBIX NMPUHIMIIAX OPraHU3ALUH,
CTPYKType, (YHKIIMOHAIbHOM COCTaBE€ M KOMIIOHEHTAaX XMMHYECKOTO MPOU3BOJCTBA, METO/AaX
OLIEHKH 3P (EKTUBHOCTH €ro (PyHKIMOHUpOBaHMA, aHanu3ze U cuHreze XTC, o0 sHepro- u
pecypcocOeperaroninx, 6e30TX0AHbIX U MAJIOOTXOHBIX TEXHOJIOTHUAX HA IPUMEpaxX COBPEMEHHBIX
XUMHUYECKHUX IIPOU3BOCTB.

2. B pe3ysibTaTe n3yueHus JMCUUIJIMHBI 00y4AIOMIUIACS J0JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUSAMU ¥ HHAUKATOPAMH UX TOCTH)KEHUS:
OIIK-2.4, OIIK-2.8, OIIK-2.13.

Buame:

— OCHOBHBIC MPUHIUIBI OPTraHU3AIUU XUMHUYECKOTO MPOU3BOJICTBA, €T0 MePaAPXUUECKOM
CTPYKTYPBHI;

— METObI OLIEHKH 3(PPEKTUBHOCTU MTPOU3BOJICTBA;

—o0ImmMe  3aKOHOMEPHOCTH  XHMHUYECKHUX  IPOIECCOB; OCHOBHBIE  XUMHYCCKHE
MIPOU3BOJICTBA.

Ymemn:

— pacCUMTHIBATH OCHOBHBIC XapaKTEPUCTUKH XUMUYECKOTO MPOIIECCa;

— BBIOMPATH PAIlMOHATBHYIO CXeMY IIPOU3BOJICTBA 33JaHHOTO TIPOAYKTA;

— OLIEHUBATh TEXHOJIOTHUYECKYIO YPPEKTUBHOCTH MPOU3BOJICTBA.

Brnaoemy:

— MeTofaMu aHanu3a dPPEKTUBHOCTH PabOThl XUMHUECKUX TTPOU3BOICTB.
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3. KpaTkoe conep:kaHue JUCHUILINHBI:

Pa3znes 1. BBenenue. Xumuueckoe npou3BoACTBO.

XuMu4eckasi TEXHOJIOTHsS Kak Hayka. [loHATHe 0 XMMuUYeckoM mpou3BojacTBe. OOImue
¢byHKIUH (MHOTO(YHKIIMOHAIBHOCTh) XUMUYECKOT0 Mpou3BojcTBa. OOIas TEeXHOJIOrHYecKas
CTPYKTYpa XUMHUYECKOTO MPOU3BOJIcTBA. OCHOBHBIE OIEpalid B XMMHYECKOM IPOU3BOJICTBE.
OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHTHl. KadecTBEHHbIE M KOJIMYECTBEHHBIE ITOKA3aTENN
3G PEKTUBHOCTH XUMHUYECKOro mpou3BojacTBa. Kiaccudukanus ceipbsi. Bropuunoe cbipbe
(oTX0apl TPOM3BOACTBA M OTXOAbI MOTpebiieHus). Bomga kak chipbe M BCIIOMOTraTeNbHBIM
KOMIIOHEHT XHWMHMYECKOr0 Mpou3BoAcCTBa. [IpombliiuieHHass BOAOMOAroToBKa. OpraHuzanus
BOZ0000OPOTA HA XUMHUYECKOM MPEIIPUITUH. DHEPrOEMKOCTh XUMHUYECKOIO IPOU3BOJICTBA.
OcHOBHBIE BHJIBI SHEPreTHUYECKUX pecypcoB. [lepBUuHBIE W BTOPUYHBIE IHEPTrETUUYECKUE
pecypebl.  HMepapxuueckass oOpraHusanus NpOLECCOB B XHMHYECKOM  IPOU3BOJICTBE.
Meroaonoruueckre OCHOBBI XUMUYECKON TEXHOJIOTUM KaK HAYKH: CUCTEMHBIN aHAIU3 CIIOKHBIX
CXEM UM B3aUMOJIEHCTBUI UX JIIEMEHTOB.

Paznen 2. Xumuveckoe npou3BoACTBO: XUMUKO-TeXHOJI0ru4eckas cucrema (XTC).

Crpykrypa XTC. CocraB XTC: snemeHThl, CcBsi3H, nojacucreMbl. DneMeHThl XTC, ux
knaccupukanus. MHOro(pyHKIIMOHAIBHBIE AJIeMeHTHI. TexHomorndeckue cBsizu nmeMeHToB XTC
(motokm). Onucanue XTC. Onucarensusie u rpadpuueckue moaenu XTC. CucteMHbIN MOAXO K
ux BeIOOpY nipu cunTe3e u aHanmse X TC. CpoiictBa XTC kak cucremsl. [lossnenne B XTC HOBBIX
KAueCTBEHHBIX CBOMCTB, HE XapAaKTEPHBIX JIJIsl OT/AEIbHBIX 3JIEMEHTOB.

Pa3nea 3. Ananu3 u cunre3 XTC.

[Tonsatne u 3amaum ananmza XTC. MartepualbHBIA W TEIUIOBOM OaylaHChl. Metoauka
COCTaBJICHHS U pacueTa MaTepualibHbIX U TeT10BbIX OanancoB X TC u ee moacucrtem. banancosbie
ypaBHEHHUA B cxemax ¢ penukioM. @opmbl npeacTaBieHus 0anaHcoB (TaOMHIIbI, AUATPAMMBI U
Ip.). MaTtepualibHbIN OaJlaHC JIsl MEXaHUYECKUX, MACCOOOMEHHBIX M PEAKIIMOHHBIX DJIEMEHTOB U
nojacucteM. OOOOIIEHHBIE CTEXUOMETPUYECKUE COOTHOLIEHUS M HMX PAa3HOBHIHOCTH IS
MOJICUCTEM. DHTANBIIUUHBIN, S3HEpreTHYecKuil (110 MOJIHOM YHEPTHH ) U IKCEPreTUUECKUI OalaHChI
u KIIJI. Dxcepretmyeckuii aHaan3 Kak MeETOHA OIEHKH d(H(PEKTHBHOCTH HCIONb30BAHUS
MOTEHIMANA ChIpbsl U dHeprun. TexHoskoHoMmuuecknit ananu3 XTC. OnpeneneHrue OCHOBHBIX
nokazarenei 3pdextuBHOCTH XTC. UyBCTBUTENHHOCTH K OTKJIOHEHHUSM YCIOBUH AKCIUTyaTaIlHH
U HapylLICHUsSM pexuma, HajexkHocTh X TC, 6e3omacHocTh npousBojacTBa. [IpobneMbl mycka u
OCTaHOBKH arperaTos.

[Tonstue n 3amaun cuntesa (mocrpoenuns) X TC. OcunoBHble dTamnsl pazpadorku XTC. Pons
MaTE€MaTUYeCKUX W 3BpUCTHYECKUX MeToAoB. OcHOBHble KoHuenuuu cuHTe3a XTC. Cunres
OJHOPOJHBIX ToAcUCTeM. (OCHOBBI TIOCTPOEHHUS ONTHUMAIBHOW CTPYKTYPBHI TOJCHCTEM
TEMI000MEHHUKOB, pa3/IeieHHs CIOKHOM CMeCH, peaKTOPOB.

Paznen 4. [IpoMbllivieHHbIE XUMHYECKHUE MIPOU3BO/ICTBA.

[Toctpoenne XTC KOHKpPETHBIX MPOU3BOJCTB U OPraHHU3alUs MPOIIECCOB B XUMHUYECKUX
peaktopax. [lepcrieKTUBHBIE HAMPABJICHHS B CO3JaHIUU O€30TXOAHOTO MPOU3BOJICTBA.

4. O0beM y4eOHOH TUCHHUIIINHBI:

O0bemM TUCUUIIMHBI
Bup yueOHoit padoTbl Axan. | Acip.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
Jlexuun 0,445 16 12
[TpakTuueckue 3ansatus (113) 0,445 16 12
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JIaGoparopusie padotsl (JIP) 0,89 32 24

CamocrosiTejibHas padoTa 2,22 80 60

CaMocTosTeIbHOE U3YUEHUE PA3/AETIO0B IUCHUIIIMHbI 2,22 80 60

Bua kouTpoJs:

9K3aMeH 1 36 27

KoHTtakTHas paboTa — mpoMeXyTOYHAS aTTECTAIIHS 1 0,4 0,3

IToaroroBka K 3K3amMeHy 35,6 26,7
Buj nTOroBoro KOHTpoOJIst IK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl AU CHUILIMHBI
«CucTreMbl ynpaBjieHHsl XUMHKO-TEXHOJOTHYeCKMMHU MPOIlecCaMm»

1. Hesb AMCHUNIMHBI — 1aTh 0a30BbI€ 3HAHUS [0 TEOPUH CUCTEM YIIPABICHUS XUMHUKO-
texnosiornueckumu mnpoueccamu (CY XTII), npuBuTh HaBbIKKU U yMeHUs aHanu3a cBorctB X TTI,
KaK OOBEKTOB YIPaBICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUYECKHUX CPEJCTB YIPABJICHUS.

2. B pe3ysibTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

Obaaoams cleqyOIUMU KOMISTCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:
OIIK-2.6, OIIK-2.10, OIIK-2.15.

3namey:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPaBJICHUSI,

— CTaTUYECKUE U TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BHUJBl cHcTeM aBromaruyeckoro ympasieHuss (CAY) U 3aKkoHBI
peryaupoBaHus;

— unoBble CAY B XUMHUYECKOW TPOMBIIITICHHOCTH;

— METOJIBI M CPEJICTBA N3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKHUX NIAPAMETPOB;

— ycroitunBocth CAY;

— OCHOBHBIE MOHATUS 0 HeNMMHEWHBIX CAY, peneiHbIX CUCTeMax, JJOTMUECKUX alropuTMax
YIPaBJIEHUS, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIPABJICHHUS.

Ymems:

— OIpEeeNsATh OCHOBHBIE CTaTUYECKHE M JMHAMUYECKUE XapaKTEPUCTHKH OOBEKTOB
YIIPABJICHHUS;

— BBIOMpATh PALlMOHATIBHYIO CUCTEMY PETYIMPOBAHUS TEXHOJIOTHUECKOTO MpoIiecca;

— OIleHUBaTh ycTOWYnuBOCTh CAY;

— BBIOMpaTh KOHKPETHBIE TUITBI TPUOOPOB /it AUarHocTuku X TTI.

Braoemy:

— METOJaMH TEOPUH aBTOMATHUYECKOIO PEryJIMpOBaHUs, OPraHU3alui U pacyeTa CUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MTPOLIECCAMU XUMUYECKON TEXHOJIOTHH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI:

Pa3nen 1. OcHoBHBIE MOHSITUS ynpaBJieHUsl XHMHKO-TEXHOJIOTHYEeCKUMH
NpoLeccamu.

3HaueHne aBTOMATHYECKOTO YIPABICHUS ISl Pa3BUTHSI XUMUYECKOU MPOMBIITUIEHHOCTH.
OcoOeHHOCTH  YIpaBJIICHHS XHUMHYCCKHM TPEINPHITHEM ¥ XHMHKO-TEXHOJIOTHYECKUM
nporeccoM. TeXHUKO-5KOHOMHYECKH J(PGEeKT BHEIPEHHs aBTOMATH3UPOBAHHBIX CHCTEM
yopaBieHus. Poib cuctem ympaBiieHHss B oOecreueHHH O€30MacHOCTH XHUMHYECKOTO
MIPOM3BOJICTBA U OXPaHbl OKpyXarotel cpeapl. OCHOBHBIC TEPMUHBI U onpeaeneHus. Mepapxus
ynpasneHus. OCHOBHbIE TPUHIUIBI yhpaBieHus. Kriaccudukamuss cucteM yropaBiIeHUS
OyuknuonanpHast crpykrypa CAY. [TokazaTenu kauecTBa yrnpaBIeHHUS.
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Pa3nen 2. OcCHOBBI TEOPHH ABTOMATHYECKOT0 YIIPABJIEHHSI.

Marematnueckue Mmonenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
ONEepalMOHHOIO0 ncuucienus A ananuza CAY. Tunossle quHaMuyeckue 3BeHbs. BpeMenHbie u
YaCTOTHBIC  XAPaKTEPUCTHKU. OKBUBAJICHTHBIC TNPe0Opa3OBaHUs  CTPYKTYPHBIX  CXEM.
YcroitunBocth JmHEHHBIX CAY ¢ oOpartHOW cBsi3bro. Kiaccudukaius ¥ OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. MeTo[bl OmnpeaeneHus: CBOMCTB OOBEKTOB YyrpaBieHUs. OCHOBHbBIE
3aKOHBI peryjaupoBaHusi. BpiOop 3akoHa peryjaupoBaHusi W ONpEeNieHHe ONTUMAJIbHBIX
rapamMeTpOB HACTPOMKU MPOMBIIIJIEHHBIX PETYIISITOPOB.

Paznen 3. U3MepeHne TeXHOJOTHYECKHX MAPAMeETPOB XHMHKO-TEXHOJIOTHYECKOI0
npouecca.

locynapctBenHast cuctemMa MPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATHU3AIIHH.
OcCHOBHBIE TEpPMHUHBI M ONpeleieHuss Merposioruu. Meroasl u3Mmepenuit. Cpeacrsa
U3MEpPUTENIbHON TEXHUKM, HMX CTaTHYeCKHe U JAUHaMuueckue cBoiictBa. [lorpemnoctu
u3mepenuii. CriocoObl nepenaun nHGopMmanmu Ha paccrosaue. OpraHu3anus JUCTAHIMOHHON
muarHoctuku  XTII. M3mepeHue OCHOBHBIX TEXHOJIOTMYECKUX IapaMEeTpOB: JaBIICHUSA,
TEeMIIepaTyphl, pacxojia U KOJIMYECTBA, YPOBHSA KHUIKOCTH M CHITyYHWX MaTepHUaliOB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIIECTB.

Pasnen 4. OCHOBBI NPOEKTUPOBAHNSI ABTOMATHYECKUX CHCTEM YIIPABJIEeHU XUMHKO-
TeXHOJIOTHYeCKUMHU MPOIeccCaMM.

Ocobennoctn  ympasnenus XTII. Texumueckue cpeactBa CAY. OcHOBHBIE
Pa3HOBUAHOCTH YIPABISAIOMIUX YCTPOMCTB. TUIBI, XapaKTEPUCTUKU M pacueT UCHOIHUTEIbHBIX
MEXaHU3MOB M Peryaupyromux opranoB. OdopmiieHre NpoeKTHOTO 3aJaHusl Ha aBTOMATH3AIUIO
TEXHOJIOTHYECKOro mporecca. BeiOop Touek n3MepeHusi, KOHTPOJIs, YIPaBIsIeMbIX TapaMeTpPOB U
VIIPABISIOMUX BO3eHCTBII. CTaHIapThI U YCIOBHBIE 0003HAYCHUS JIJISI TEXHOJIOTHIECKIX CXEM.
Ocnosuble cBenenuss 00 ACY TII B xumuueckoit mpomsbinuieHHOCTH. [Ipumepst ACY TII B
XUMHUYECKOW TPOMBIIIEHHOCTH. OCHOBHBIE BBIBOJABI MO Kypcy. COBpeMEHHbIE TEHJICHIIUH B
pazsutuu CY XTII.

4. O0beM y4eOHOI TUCIUNTHHBI:

O0beM TUCHUIITIMHBI
Bup yueoHoii padothl Axan. | Actp.
3E
4. u,

OO0mas Tpy10eMKOCTh TUCIHIIJIHHBI 5 180 135
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) 0,44 16 12
CamocrosiTejibHasi padoTa 3,26 116 87
KonTakTHas camocTosiTenbHas paboTa 326 115,6 86,7
CaMOCTOSTeIbHOE U3YUCHHE PA3JICIIOB JIUCITUTLIHHBI ' 0,4 0,3
Bua konTpoJs:
Bua HTOroBOro KOHTpOJIst 3ayer ¢ OLEHKOM

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«XHMHYECKHEe NMPOLEecChl H PEAKTOPbD)

1. ]_[e.m, AUCHUIIJIUHDBI — ITOJTYUYCHUE O6y‘laIOII_[I/IMI/ICH 3HAHUM 00 OCHOBHBIX PCAKIIMOHHBIX
nmponeccax U peakTropax XHMHYECKON H He(l)TeXI/IMI/I‘-IeCKOI\/’I TEXHOJIOTHHU, B YaCTHOCTU: TCOPUHU
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mpolecca B PeaklMOHHOM afmapare XMMHUYECKOro MPOU3BOJCTBA — XHMHUYECKOM pEakTope,
METOJIOJIOTUU UCCIIEOBAHUS B3aMMOICHCTBHSI MMPOLIECCOB XUMUYECKUX NIPEBPAIICHUN U SIBICHUN
NepeHoca Ha BCeX MacIITaOHbBIX YPOBHSX (OT MOJIEKYJISIPHOTO 10 MaciTaba peaklIMOHHOTO Yy3I1a),
METO/MKE BEIOOpa peakTopa U pacyera IMporecca B HEM.

2. B pe3yabTaTte H3y4eHHsl TUCHMIJIMHBI 00y4AaIOIHMIACA T0JI2KeH:

Obnadamye CleAyOMKUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS:
OIIK-2.5, OIIK-2.9, OIIK-2.14.

3namo:

— OCHOBBI TEOPHH XMMHUYECKHX IPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEIOBAHUS B3aUMOJICHCTBUS XMMUYECKUX MPEBPALICHUN U SIBJICHUN
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;

— METOJIMKY BbIOOpa peakTopa U pacyera Ipolecca B HeM;

— OCHOBHBIE PEAaKIIMOHHBIE IPOIECCHl U PEAKTOPBI XMMUYECKON TEXHOJIOTHH.

Ymemy:

— IPOMU3BECTU BHIOOP TUIIA PEAKTOPA;

— IIPOBECTH pacyeT TEXHOJIOTMYECKUX MapaMeTpoB JUIsl 3aJaHHOTO MpoLiecca;

— ONPEACTUTh MapaMeTPhl HAMITYUIIeH OPTaHU3aI|H MTPOIecca B XUMUIECKOM PEaKTOpe.

Braoemy:

— METOJIaMH pacueTa U aHaJi3a IMPOLECCOB B XUMUYECKUX PEAKTOPAX;

— METOJIaMH ONpe/IeTICHUs] TEXHOJOTHUECKUX MoKa3aTesei;

— METOJIaMH BBIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Pa3nen 1. BBegenne B MaTemaTuyeckoe MoJAeTHPOBAHHE XUMUYECKUX MPOIECCOB U
peaKkTopoB

DU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTHU XUMHUYECKHUX MpeBpaIIeHU I -
CTEXMOMETPUUYECKHE, TEPMOJUHAMHYECKUE, KuUHeThdeckue. [lokazatenn XUMHUYECKOTO
MIpEBpAICHHS — CTENEHb MPEBPAIEHUs, BBIXO MPOJIYKTA, UHTETpaibHAs U AuddepeHIuaibHas
CEJIEKTUBHOCTH, CKOPOCTHM pEaKUMW U TpeBpauieHusi peareHToB. Ilytm mnoBblieHus
3¢ (PEKTUBHOCTH XUMUUECKHUX TIPEBPAILICHU HA OCHOBE 3HAHUS X (PU3HKO-XUMHUYECKUX CBOMCTB.

Pazpnen 2. Xumuyecknii mpouecc

Ompenenenne xuMuyeckoro mnporecca. Kimaccudukarus XUMHYECKHUX TMPOIECCOB TI0
pa3IMYHBIM NpU3HAKaM. BinsHMEe XUMHUUECKUX MPU3HAKOB U YCIIOBUN MPOTEKAHUSI TOMOT€HHOT'O
npoiiecca Ha ero nokasarenu. Criocoos! nHTeHcudukanuu. [ToHsaTHE ONTUMANTBHBIX TEMITEPATYP.
OnTumanbHble TeMIepaTypsl AJis OOpaTUMBIX M HEOOPATUMBIX 5K30- M JHIOTEPMUYECKUX
IIPOLIECCOB.

CTpyKTypa TeTepOTeHHOTo Mpollecca W ero coctamistommue (craauu). Habmromaemas
CKOPOCTh ~XMUMHYECKOTo mpeBpameHus. OOmactu (peXMMBbI) TPOTEKaHUS IIpoliecca,
JUMUTUpYIOIIAs cTaaus. [ereporeHHbId XUMHUYECKHI mpomecc "Tra3(’KMIKOCTb)—TBeploe".
OO6ocHOBaHME, MOCTPOCHUE M aHAJIN3 MAaTEMAaTHYECKONW MOJENN JUIsl peakIuid TopeHus (Moaelb
"cxxumaromiasics cdepa') U TOMOXMMHUYECKOW (MOJenb '"C HEB3aUMOJIEHCTBYIOIIUM siIpoM™).
HaGnromaemasi cKOpoCTh TpEBpaIlleHUs, BpeMs MPEBpAICHUs W MYyTH HHTCHCU(DUKAIUU IS
pa3MuYHBIX O00NacTeil mpoTekaHwsl mporecca. [ eTeporeHHBId XUMHUYECKH Mpoiiecc
"ra3(3KUIKOCTh )—-KUAKOCTE". OOOCHOBaHUE, MOCTPOCHUE U AaHAIU3 MAaTEMaTHYECKOW MOJICNH.
HaGnromaemass  ckopocTh  TpeBpamieHuss W O0JacTH  TpoTekaHust mporecca. [lytu
WHTECHCU(PHUKAIIUY TSl pa3IMYHBIX PEKUMOB MIpoIiecca.

I'eTeporennsiif katanu3 Ha TBEpAOM Karanuzatope. OO0CHOBaHME, TOCTPOSCHUE U aHAIH3
MaTE€MaTUYeCKOW MOJIEIN Ha KaTaTUTHYECKON MOBEPXHOCTH U B MOPUCTOM 3€pPHE KaTaln3aTopa.

124



HaOmromaemast ckopocTh mpeBpalieHus M o0sacTM  IpoTekaHus mnpouecca. CTeneHb
UCTIOJIb30BaHUS BHYTPEHHEH MOBEPXHOCTH. [1yTH MHTEHCU(PUKAIINH KaTATUTHYECKUX TPOLIECCOB.
BiusiHue TenonepeHoca Ha reTepOreHHbl U reTepOreHHO-KaTaTUTHYECKUH ITPOLECCHI.

Pa3nea 3. Xumnueckuii peaktop

IIpencraBnenne o xumuueckoM peakrope. OO030p KOHCTPYKUMH U CTPYKTYpPHBIX
AJIIEMEHTOB XMMMUYECKHUX pPEakTopoB. CTpyKTypa IpOLECCOB B XHUMHUYECKOM PpEAKTOpE.
MogenupoBaHue, Kak Hay4yHbI METOJ HCCII€OBaHUS IpoleccoB. CxemMa MaTeMaTH4ecKoro
MOJIEJIMPOBAHUS XMMUYECKOI0 peakTopa. Mepapxuueckas cTpyKTypa IIpOLEcCOB B XUMHUECKOM
peaKkTope U uepapxuyeckasi CUCTeMa MoJeneil.

Knaccudukanus nporeccos B peaktopax. OO0CHOBaHUE U IOCTPOCHNUE MATEMATHUECKUX
MOJIeNIM Tpoliecca B peakTopax paszauuHoro Ttuma. Cucremaruzauus M Kiaccuukanus
MaTeMaTUYECKUX ONMCAaHUN IPOLECCOB B peakTopax. BiausHue cTpyKTyphl OTOKa (MaeaIbHOE
CMELICHUE U BBITECHEHHUE), CTAllMOHAPHOCTH pexuMa (IPOTOYHBIA M MEPUOJUYECKHUIN),
napaMeTpoB M YCJIOBUU MPOTEKaHUs mpoliecca (TeMreparypa, KOHIIEHTpalus, JaBleHHe, 00beM
PEaKIMOHHOM 30HBI, BpeMs), BUJa XUMHUUECKOM peakuuu (mpocras M ClIO0XkHasg, oOpaTumas U
HeoOpaTHMas) U ee IapaMeTpoB Ha MPO(UIN KOHIICHTPALUH 1 ITOKa3aTelu MPOoIecca B PEakTope
(cTeneHb MpeBpalleHMs], BEIXOJI MPOYKTa, CEIEKTUBHOCTH Npolecca. OCHOBBI pacyera mnpoliecca
B peakTtope. CpaBHeHune 3(deKkTHuBHOCTH pabOThI PEAKTOPOB, OMUCHIBAEMBIX Ppa3TMYHBIMU
MOJIEISIMHU — HJI€AJIBHOTO CMELIEHUS U BBITECHEHMsI. OpraHu3anus TEIUIOBBIX IOTOKOB U PEKUMOB
B XMMMUYECKHUX peakropax. Pacmpenenenue TtemmepaTypbl M KOHUEHTpaUud (CTEneHU
OpEBpallleHUs]) B PEAKTOpe B pEKUMaxX MICATBbHOIO CMELIEHUS M pacHpeieseHUs,
annabatnyeckoM W C TermiooOMeHoM. CBsi3b TeMIlepaTypbl W CTENCHH IIPEBpAICHUS B
anuabartuyeckoM mpouecce. CoIocTaBieHHE € HM30TEPMUYECKMM pexuMoM. Yucio u
YCTOMYMBOCTh CTAllMOHAPHBIX PEXKUMOB B a/11adaTUUECKOM PEaKTOpe MA€aIbHOTO0 CMELICHUS U
aBTOTEPMUYECKOM PEAKTOPE UACaIbHOIO BHITECHEHUS

Pa3nea 4. IlpomMblliIeHHBbIE XMMHYECKHE PEAKTOPBI

KOHCTpYKIIMM NPOMBINUIEHHBIX PEAKTOPOB JAJISl MPOBEJIEHUS IPOLIECCOB I'OMOTCHHBIX,
TeTepPOreHHBbIX U KaTAIUTHUECKUX — BBIOOp THMA PEeaKkTopa, OCOOCHHOCTH KOHCTPYKTHBHBIE U
pexuma.

4. O0beM y4eOHOH TUCHUIIINHBI:

O0BLeM TUCHHMIIIHHEI
Bup yueOHoit padoTbl Axan. | Acip.
3E
q. q,

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHATHSI: 1,33 48 36
Jlexumn 0,89 32 24
[IpakTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padora 1,67 60 45
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOE H3YUYCHHE Pa3/IeTIOB TUCITUILIMHBI 59,6 447
Bua uTOroBoro KOHTpoJI 3adeT ¢ OEHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
((MOI[CJIHpOBaHI/Ie XUMHKO-TEXHOJOIHYECKUX npoueccm;»

1. Heab AucuunIMHbI — MpUOOpeTeHne 0a30BBIX 3HAHUN 110 OCHOBHBIM pa3JieiaM Kypca,
a TakKe YMEHHH U TPAKTUYECKHMX HABBHIKOB B O00JIaCTH MOJETUPOBAHUS XUMHKO-
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TEXHOJIOTUYECKHUX MPOIIECCOB, UCIOIb3YEMbIX MPU PEUICHUH HayUYHbIX U MPAKTUYECKUX 3a/1a4.
2. B pe3yabTaTe u3ydyeHUsl JUCHHUILIMHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye cleayoOIUMU KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-2.2; OIIK-2.3; OIIK-2.8; OIIK-2.11; OIIK-2.16

B pe3ynbpTaTe 0cBOCHHS AUCHUIUIMHBI CTYICHT JOJIKEH:

Buame.

® METOABl TOCTPOCHHUS OHMIUPUYCCKUX (CTATUCTUYECKHX) M (PU3HKO-XHUMHUYECKHX
(TEOpPETUYECKUX) MOJIEICH XUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB;

® METO/bl HICHTU(PUKAIIMA MATEMATHICCKUX OMMCAHUMA TEXHOJOTHUUECKHUX MPOIECCOB Ha
OCHOBE 3KCIEPUMEHTAIBHBIX JaHHBIX;

® METO/Abl ONTHUMH3ALUA XHUMHKO-TEXHOJOTUYECKUX TPOLECCOB C MPUMEHEHUEM
SMITUPUYECKHUX U/UITH QU3UKO-XUMHYECCKUX MOJIEIICH;

Ymemn:

® [IPUMEHATh W3BECTHBIE METOJ(bl BBIUMCIUTEIHLHOM MATEeMAaTHKA W MaTEMaTUYeCKOU
CTATUCTUKH JJIsI PEIICHHWS KOHKPETHBIX 3aJad pacdera, MOACIUPOBAHUS, HUJISHTU(DHKAIUKA WU
ONTUMU3AIMK TPU HCCIECAOBAHUH, MPOSKTUPOBAHUU W YIPABICHUM IMPOIECCAMU XUMHUYECKOMN
TEXHOJIOTHH

® 1CITOJIB30BaTh B CBOCH NPAKTUYECKOH IEATEIBHOCTH IJIs JOCTHIKCHHS JITHX IIeJed
W3BECTHBIC MMAKETHI MPUKIIATHBIX IPOTPaAMM.

Bnaoemsy:

® METOJaMH MaTeMaTHYeCKON CTaTHUCTUKH A1 OOpaOOTKH pe3ylbTaTOB aKTHBHBIX M
MACCHUBHBIX KCIIEPUMEHTOB

® METOJaMH BBIYMCIIMTEIIBHOW MaTEeMaTUKH JUIsi pa3pabOTKH U peaju3aliu  Ha
KOMITBIOTEpPAX aJITOPUTMOB MOJICTUPOBAHMS, HIACHTU(PUKAIMM W ONTHMH3AIMMK XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

3. Kparkoe conep:kanue JUCHUIITHHBI

Tema 1. OcHOBHbBIC NOHATHS.

OCHOBHbIE TPHUHIMIIBI KOMIIBIOTEPHOTO MOJAEIUPOBAHUS XHUMHKO-TEXHOJOTUYECKUX
nporeccoB (XTII). Matemaruueckue sMIUpUUYECKUE U MaTeMaTHYeCKUe (PU3MKO-XMMUYECKHE
MOJAEIN M KOMIBIOTEPHOE MOJEIUpOBaHUE. JleTEpMHUHMPOBAHHBIE W  BEPOSTHOCTHBIC
MareMaruyeckue Mozaenu. [IpuMeHenre MeTo10I0ruM CUCTEMHOIO aHaIN3a Ul peLIeHUs 3a1a4
MozaennpoBaHusa. [IpuMeHeHMe NpUHIUIA «UEPHOTO SIIHMKa» MpPH  MaTEeMaTUYECKOM
MOJIEIMPOBAaHUH. ABTOMaTH3UPOBAHHbIE CUCTEMBbI MPUKIAAHON nHpopMaTuku. Mepapxuueckas
CTPYKTypa XHMMHYECKHMX IPOM3BOJACTB M HX MaTeMaTH4yecKux wmoxenen. lIpumenenue
KOMIIBIOTEPHBIX MOJEJIEH XMMHMUYECKUX IPOLECCOB Ul aHaau3a, ONTUMU3ALUU U CHHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cucTteM. OCHOBHBIE NPHUEMbl MAaTEMAaTHUYECKOTO MOJEITUPOBAHUSA:
AMIUPHYUECKUH, CTPYKTYPHBIN ((PU3MKO-XUMHUUECKUH) U KOMOMHUPOBAHHBINA (TEOPETHUECKUIN).
ITocTpoeHne craTMyecKux M AMHAMUYECKHX Mozened. Pemenne npsmeix 3aaad. [IpoexkTHbIN n
MOBEPOYHBIH (OLIEHOYHBII) pacyeT mpoieccoB. Pemenne oopaTHbix 3a1au. [lapamerpudeckas u
CTPYKTypHasi HJEHTU(UKALKUA MaTeMaTUYeCKUX Mojielei. YCTaHOBJIIEHHE aJIeKBaTHOCTH
MaTeMaTHYeCKUX Mozeneil. CTparerus npoBeIeHHs PACUETHBIX UCCIIEIOBAHUNA U KOMIIBIOTEPHOTO
MOJICJINPOBAHUS PEATBHBIX IIPOLIECCOB.

Pazgen 1. IlocTtpoeHme OJSMIHUpPHYECKHMX Mojedeldl XHMHKO-TEXHOJOTHYECKHX
MPOLECCOB.

Tema 1.1. ®opmyaupoBKa 3aa4¥ ANNPOKCHMMANMHW JAAHHBIX JJISi ONMCAHUSA
JKCHEPUMEHTAJbHbIX 3aBHCHMMOCTEH M NOJYVYEHHS IMIMPUYECKHX MojeJieill MpoLeccoB.
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Buasl kputepues annpokcumanuu. Kpurepuii MeTo1a HAaMMEHbIINX KBapaToB. Pemenne 3agaumn
alIIpOKCUMALlMM Ul HEJIWHEWHOM WM JIMHEWHOM II0 IapamerpaMm Moaenend. MarpuyHas
dbopMynupoBKa 3ajaud anmpoOKCUMAlUU. AHAJIUTUYECKUN W aITOPUTMUYECKHN MOIXOIbI IS
pelIeHUs] 3aayd anmnpoKCUMAalluu JJis JUHEHHBIX W JIMHEAPU30BAaHHBIX MOJENEH METOI0M
HaMMEHBIIINUX KBA/IpaTOB.

Tema 1.2. HopMmaJbHblii 3aKOH _pacnpejejJeHUsi JiJIsi BEKTOPHBIX _CJAYYAHHBIX
BEJIMYHMHbI M _ONpe/eeHHe MX YHMCIOBBIX XAPAKTEPUCTHK. MareMaTnyeckoe 0XHUAAHUE U
JACTIEPCUS I BEKTOPHBIX CIyYalHBIX BEJIUYUH. JJUCTIEPCUOHHBINA U KOPPEISUUOHHBIA aHAIIN3.
[TonsATHA OuCcHIepcuu BOCIPOU3BOAMMOCTH U aJ€KBAaTHOCTH, & TAK)KE - OCTATOYHOM JHUCIEPCUH.
Omnpenenenre BBHIOOPOYHBIX KOAPPHUIMEHTOB KOPPEIALUU U KOAPPHUIMEHTa MHOKECTBEHHOH
koppemsiiuu.  CTaTUCTUYECKUl TOJIXOJ K ONpPENeNIeHHI0 OLIMOOK U IMOTPEIIHOCTe B
AKCIIEPUMEHTANIbHBIX TOYKAX U3MEPEHUM.

Tema 1.3. PerpeccMOHHBI M KOPPEJSUMOHHBIA _aHAIM3 JUIS _IOCTPOCHUS
IMIIUPUYECKUX MojieJiell HA OCHOBE JTAHHBIX MACCHBHOIO 3KcnepuMenTa. [lonsatus Gyakuun
oTkiMka U (pakTopoB. OCHOBHBIEC IOMYILEHUS PETPECCUOHHOTO U KOPPEJSAIMOHHOTO aHalu3a.
Kputepun npoBepku 0JHOPOJHOCTH aucnepcuil. Beloop Buja ypaBHEHHUI perpeccuu, a Takxke
onpezaeneHue Kod(pPUIMEHTOB perpeccud M WX 3HAYUMOCTH C HCIOJIb30BAHUEM KPUTEPHS
CrerozenTa. Ilporeaypa HCKITFOUCHUST HE3HAYUMBIX KOA(PPUIMEHTOB perpeccun. OnpeaeneHue
aJICKBaTHOCTU PErPECCUOHHBIX MOJIENIEH € MOMOIIbI0 KpuTepus duiiepa.

Tema 1.4. OcHOBHbIE I0JIOKEHUSl TEOPHH IJIAHWPOBAHMSL JKcnepuMeHToB (1):
n0JIHbIH (pakTopHbIi 3KcnepuMeHT (IIPJ) u 00padoTKa ero pe3yabTaroB. OnNTUMaNbHbIE
CBOMCTBA MATPHIIbI TNIAHUPOBAHUS H CBOMCTBO OPTOroHAILHOCTH. Otipenencaune Ko3hPpuireHTon
MoOJeNield, MX 3HAa4MMOCTH W TIpOBEpKa aJeKBaTHOCTH ypaBHEHUs perpeccuu. (CBOWCTBO
pOTaTabeILHOCTH MOTHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

Tema 1.5. OcHOBHbIE I0JIOKEHHSI T€OPHUM IJIaHMpoBanus Jkcnepumentos (11):
OPTOrOHAJIbHBIN L EHTPAJAbHbIA _KOMIO3UMUMOHHBIN _1jiaH (OLIKII) skcnepuMeHTOB U
00padoTka ero pe3yjbTraroB. ObecriedyeHre OPTOTOHANBHOCTH MATPUIBl TUIAHUPOBAHUS U
OTpeNieJIeHue BEJIMYMHBI 3Be3JHOro Iwieda. Omnpenenenue KOIPGUIMEHTOB MOJACIH, HX
3HAYMMOCTHU U OLIEHKA a/ICKBaTHOCTH YPAaBHEHHMSI perpeccuu. PacueTHOE BHIYUCIEHUE KOOPIUHAT
TOYKH ONTUMyMa (SKCTPEMYMa).

Tema 1.6._OnruMu3zanusi 3KCHEPUMEHTAJBHbIX HCCJICI0BAHMN € NPUMEHEHHEM
Merona _bokca-Bujbcona. OCHOBHBIE TOAXOABI K ONTHMU3AIUU IKCHEPUMEHTATBHBIX
UCCIIEI0BAHUM. DKCIEPUMEHTAIBHO-CTATUCTUYECKUM MeTo1. CTpaTerust IBUKEHHS K ONITUMYMY
neneBoil GyHKIMH (PYyHKIIUU OTKIUKA) TPAAUEHTHBIM METOJ0M. KpuTepun TOCTHKEHUS «TTOUTH
CTaIlOHAPHON 00JacTU» U METOJIbl YTOYHEHHS MOJO0XKEHHS ONTUMAIBHON TOUYKU B (PaKTOPHOM
MPOCTPAHCTBE.

Pa3pea 2. Iloctpoenne pu3nKo-XMMHYECKHX XHMHKO-TEXHOJTOTHYECKHUX NPOLIECCOB.

Tema 2.1 Jranbl _MaTeMaTHYeCKOro MoAeIHpPOBaHusA. DopMynHpoBKa THIOTES,
MOCTPOCHHUE MATeMaTHYECKOT0 OMHCAHUS, pa3paboTKa MOJEIHPYIOIIEr0 alIroOpuTMa, MpoBepKa
aZICKBaTHOCTU MOJCIA U HACHTU(PUKALMSI WX TMapaMeTpOB, paCUETHBIE HCCIEIOBAHUS
(BBIYMCITUTENBHBIN DKCIIEPUMEHT).

Tema 2.2 CocTaBJjieHHE CUCTEM YPABHEHHH MATEMATHYECKOI0 ONMCAHMS NIPOLIECCOB
H__pa3padorka (BbIOOP) AaJropuTMOB WX peIeHUsl. bBIIOYHBIA NPUHIMI TOCTPOEHUs
CTPYKTYPHBIX MaTeMaTHYeCKUX Mojeneil. OO0O0IeHHOe OMHMCaHue IBWKEHUS TOTOKOB (a3 B
amnmapaTtax C IMOMONIbI0 THAPOAMHAMUYECKUX MOJENEH, YUHUTBHIBAIOIIUX COCPEIOTOUYCHHBIE U
pacmpeneneHHble MCTOYHUKH BeIIecTBa W dHEPruu (TeruioThl). JIOKanbHBIE WHTEHCHBHOCTH
UCTOYHUKOB BEIIECTBA M TEIUIOTHI B TIOTOKaX, COOTBETCTBYIOIIWE PAa3IUYHBIM (UZHUKO-
XUMUYECKHX mporieccaM. OCHOBHBIC THIBI YPAaBHEHHN MaTEMaTHYECKOTO OIMHMCAHHUS XHMHUKO-
TEXHOJIOTHYECKHX TMPOILIECCOB — KOHEYHBbIE, OOBIKHOBEHHBbIC auddepeHnanbHbe U
nuddepeHnraibHbIe YpaBHEHHUS B YACTHBIX TIPOU3BOIHBIX.
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Tema 2.3 Maremaruyeckoe MOACTHPOBAHHME CTANMOHAPHBIX M JHHAMHYECKHX
PEKHUMOB THAPABJAWYECKHX NPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, IJI00aJbHbICe H
AECKOMIIO3MIIMOHHbIE METO/1bI PelIeHUS CUCTEM HeJIMHENHbIX YPABHEHHUI, a TAKKe IBHbIE U
HesIBHbIe MeTO/bl YMCJICHHOIO0 pelIeHUsl CHCTeM OOBbIKHOBEHHbIX AMpdepeHIHATbHBIX
ypaBHeHuii. CocTaBiieHHE YpaBHEHHMH MaTeMaTH4YeCKOro omnucanus mnpouecca. Ilocrpoenune
UH(POPMALIMOHHBIX MaTPHIl MATEMAaTHUECKUX MOJIENIEH sl BBIOOpa OOIIEero alnropuT™Ma perieHus
— MOJEIMPYIOLIETO aJroputMma. Peammsanus anropurMoB  pEIIEHUS HEIMHEWHBIX U
OOBIKHOBEHHBIX AU depeHnnanbupix ypaBHeHnd. Onucanue crannoHapHbix pexumoB XTII ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX M HEJIMHEHHBIX ypaBHEHUH. M TepanMOHHBIE aIrOpUTMBI
pemenns. [IpuMeneHnne MeToJ0B MpocThIX HuTepauuit U HprotoHa-Padcona misa momyueHus
pewenus. [Ipobiema cxogumocTu mporuecca pemeHus. [IeKoOMIIO3UIMOHHbBII METOJl pelIeHus
CJIOKHBIX CUCTEM KOHEYHBIX ypaBHeHHi. [locTpoenne nHGOPMALMOHHON MaTpHILIbI sl BEIOOpa
ONTUMAJILHOTO AJIFOPUTMA pelieHus 3aaa4yu. [loHarue xecTkocTH cucteM Aud@epeHnnanbHbIX
YpaBHCHUU W KPUTEPUU >KECTKOCTH. SIBHBIC (OBICTpBIC) M HESBHBIC (MEIJICHHBIC) METOJIbI
pemeHusi. MeToibl iepBoro (MeTo Ditsiepa), BToporo (MoauduIMpoBaHHBIE METOIbI Dijiepa) U
yeTrBepToro nopsiika (meron Pynre-Kyrra). OneHka TOYHOCTH METOAOB — OMIMOOK YCEUEHMS.
[lepexonnuble oOmMOKM M OMMOKM  OKPYIJIEHHS [P YUCIEHHOM  MHTETPUPOBAHUU
muddepeHnanbHbpIX  ypaBHeHHH. CrmocoObl 00ecredeHrs: CXOAWMOCTH PpEeUICHUs 3afadi.
[TprMeHeHHe HEeABHBIX METOIOB JUIsl PELIEHHUs )KECTKUX cucTeM AuddepeHnanbHbIX ypaBHEHUMN.
Omnpenenenus miara MHTETpUPOBaHUS UTEpallMOHHBIM MeTo oM. MeTtonoB Kpanka-Hukonbcona
(MeTon Tpamnenui).

Tema 2.4 MaremaTnyeckoe MO/eJMPOBAHUE CTANMOHAPHBIX PE:KMMOB IPOLECCOB
TelJIonepeaaYn B IJVIACTHHYATHIX M 3MEECBHKOBBIX TeIIO00MEHHHKAX. Maremarudeckoe
OIKMCAaHKE MPOLECCOB C IPUMEHEHUEM MOJIEJIEN 11eaIbHOr0 CMEUIEHHsI U BbITeCHEHMsI. Br1OOp 1
rpaduyeckoe IMpeaCTaBlIeHUE AJITOPUTMOB pelieHus. I[IpuMeHeHue CTaHJapTHBIX METOOB
BBIUMCIUTEIbHON MaTeMaTUKU I PEILIEHUS 3aay.

Tema 2.5 MaremaTnyeckoe MOACJHMPOBAHUE CTANMOHAPHBIX PE:KMMOB IPOLECCOB
Teljionepeaayu B _MNPSIMOTOYHBIX ¥ _NPOTHMBOTOYHBLIX TPYOUYATBLIX TeNJa1000MEeHHUKOB,
pemienne 3aaayn Kommu ¥ KpaeBo# 3a1a4y IPH HHTETPUPOBAHUHN CHCTEM OOBIKHOBEHHBIX
aupdepeHunAIbLHBLIX YPABHEHUI. MaTeMaTnieckoe ONMUCAHUE MPOLECCOB C MPUMEHEHUEM
MoJieJIe neanbHOro BeITeCHEHMs. Pemenne 3anaun Komn u kpaeBoit 3anaun. [Ipencrasienue
QITOPUTMOB  BBIUMCIEHHM B BHUJE HWH(DOPMALIMOHHOW MAaTpUIBl CHCTEMbl ypaBHEHUI
MaTeMaTHYeCKOro OIMUCaHHuA M OJOK-cxeM pacyeToB. Maremaruyeckoe onmcanue XTII ¢
NPUMEHEHHUEM CHCTEM OOBIKHOBEHHBIX AU QPepeHInanbHbIX ypaBHEeHUH. Onrucanue 0ObeKTOB C
pacnpefieieHHBIMH B IIPOCTPAHCTBE MapameTpaMu. DOpMyIMpOBKA HAa4daJIbHBIX U KPAaeBBIX
yCIIOBUM 3ajau perieHus. YucneHHbId aaroputM 1-ro mopsiaka Juist pemieHus 3agaun Ko,
MeTton «TIpUCTpENKN» AJI PEILIEHUST KpacBOU 3a1auH.

Tema 2.6 MaTtemaTnyeckoe MoeTHPOBAHHE CTAMOHAPHBIX PE:KMMOB IIPOLECCOB B
peakTopax ¢ Memaakod. OnucaHne MHKPOKMHETHYECKHMX 3aKOHOMEPHOCTEH IPOTEKaHUS
MIPOU3BOJIBHBIX CIIOKHBIX XHMHUYECKUX PpEaKIMid B KUIKOW (pase ajii MHOTOKOMIIOHEHTHBIX
cucteM. OnpezeneHne KIF0UEBbIX KOMIIOHEHTOB CJIOKHBIX XUMUYECKUX PEAKIIMN C IPUMEHEHUEM
METOJIOB JINHEWHOM anreOpbl - paHrOB MAaTPHUI] CTEXUOMETPUUYECKUX KOA(D(UIIMEHTOB peaKIUH.
MareMaTHuecKoe OIMCaHHE PEaKTOPHOIO IMpolecca C PyOalIKoW il MPOU3BOJIBHOM CXEMBI
MPOTEKaHUs XMUMHUYECKON peakuuu. BpiOop anropuTMoB pemieHHs 3afadyd ¢ MPUMEHEHUEM
UH(POPMALIMOHHOM MaTPHIIBI CUCTEMbI YPaBHEHUN MaTEMAaTUYECKOTO OMMCAHUS U MPEICTaBICHUS
ITOpUTMa PEIeHHsI C TOMOIIbIO OJIOK-CXEMBI pacueTa Ipolecca.

Tema 2.7 MaremaTH4yeckoe MOACIHPOBAHNE HECTANMOHAPHBIX PEe;KMMOB NPOLECCOB
B PeaKTopax ¢ MelaJKkoii. MaremaTudeckas MOCTaHOBKA 331a4y JIJIsl pEaKIMU C IPOU3BOJIbHOM
crexuomeTpruyeckoit cxemoil. @opmynuposka 3aagaun Komm — 3anaun ¢ HauaabHbIMU YCIOBUSMU.
PasHocTHOE mpencTaBieHHE CHCTEMbl OOBIKHOBEHHBIX AM(GepeHInanbHbIX YpaBHEHUM.
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[TocTtpoenne wHPOPMAMOHHON MaTpHIBl JUIsl BhIOOpa anropuTMa pemieHus. [ 'paduueckoe
MPEJICTABICHUE AITOPUTMA PEIICHHSI B BIIE OJIOK-CXEMBI pacyera.

Tema 2.8 MatemaTu4eckoe MOJAeJMPOBAHNE CTALMOHAPHBIX PEKUMOB B TPYOYAThIX
peaKkTopax ¢ NpPSAMOTOYHBLIM M NPOTHBOTOYHLIM _ JIBM:KEHMEM _ TeIJIOHOCHTEJei.
MaremaTnyeckass IOCTAaHOBKA 3a7a4M JJI1 PEaKUUU C KOHKPETHON CTEXMOMETPUUYECKON CXEMOM.
dopmynupoBka 3anauu Komm — 3a1a4n ¢ Ha4aabHBIMU YCIOBUSMHU U KPaeBOM 3a/1a4u — 33741 C
KpaeBbIMU YCIOBUSIMH. Pa3HOCTHOE IIpeicTaBiIeHe CUCTEM OOBIKHOBEHHBIX U (epeHInaTbHbIX
ypaBHeHuid. IloctpoeHne WH(OOPMANMOHHBIX MATPHUI] JJIs BBHIOOpA aNTOPUTMOB PEIICHUS.
['padmyeckoe mpecTaBieHe aIrOPUTMOB PELICHHS B BUIE€ OJIOK-CXEMbI pacyera.

Tema 2.9 MaTemaTnueckoe MoJ1eJIMPOBAHHE HECTAIIMOHAPHBIX PEKMMOB MPOLECCOB
B TPY0OYaThIX PEaKTOPAX U YMCJICHHbIC AJITOPUTMbI AUCKPETH3ALMH VIS PELICHUsS] CHCTEM
auddepeHNAIbLHBIX YPABHEHH ¢ YACTHBIMM IPOM3BOAHBIMU. MaTemMaTH4eCcKas IOCTaHOBKa
3a/1auy ISl peaKIMU ¢ KOHKPETHOM CTEXMOMETpUYECKOM cxeMoi. DopmMynpoBKa HaYaJIbHBIX U
rpaHu4HbIX  ycioBuid. [luddepeHnmansubie  ypaBHEHHsT B  YaCTHBIX IMPOHW3BOJMHBIX -
AJUTMNITUYECKOT0, TMapaboINMuyeckoro M THUIEepOOIHYECKOr0 THUIOB. AJTOPUTMBI pEIleHUs
ypaBHEHUN Mapaboyimueckoro Tuma. Maremaruueckass MOJEIb XUMHUYECKOTO MPEBpAICHUS B
M30TEPMUYECKUX YCIOBUSX U HECTAIMOHAPHOTO IMpoliecca B TPYyOUAThIX ammaparax ¢ y4eToM
MPOJOIBHOTO IEPEMEIINBAHUS W C TNPUMEHEHHEM OJHOIapaMeTpudeckor audQy3noHHON
MOJIEIH JIJISl OMUCAaHUs THIPOJUHAMHYECKONH OOCTAaHOBKH B PEAKIIMOHHOM IOTOKE. AJNTOPUTMBI
pEIICHUS B BUJIE CHCTEM HEJIMHEWHBIX YPAaBHEHHH, a TAK)Ke OOBIKHOBEHHBIX (D (epeHITnanbHBIX
YpaBHEHUH MIEPBOTO U BTOPOTO MOPSAKOB.

Tema 2.10 MaTtemaTu4eckoe Mo/eJIMPOBAHNE CTAIIMOHAPHBIX PEsKMMOB IPOLIECCOB
HeNpepLIBHOW _MHOTOKOMIIOHEHTHOH _pekTudukanuum W __adcopOumu. Maremaruueckoe
OMKMCAaHWE TIPOIecCa MHOTOKOMIIOHCHTHOW peKTU(UKAIMM B  Tapeiab4yaToil  KOJOHHE.
MonenupoBanue (a3oBOro paBHOBECHS U Tpollecca Maccollepeladyd Ha Tapelikax B
MHOTOKOMIIOHEHTHBIX CHUCTEMax. YYeT TEIUIOBBIX OalaHCOB Ha Tapesikax MpH MOJACIUPOBAHUU
mporecca B PeKTH(PUKAMOHHON KOJOHHE. J[eKOMIO3UIIMOHHBIN aJIfOPUTM pacyera Ipoiiecca
pextudukan B KOJOHHOM  ammapaTe. MareMmatudyeckoe — ONMCaHUE  Ipolecca
MHOTOKOMIIOHEHTHOW abcopOuuu B Hacao4yHOW KoJoHHE. MojenupoBaHue Ipoiiecca
MHOTOKOMIIOHEHTHOM Maccolepeauyd B CEKIMSIX HACaJOYHOW KOJIOHHBI. AJITOPUTM pEIICHUS
KpaeBoii 3a1a4uM JIJIsl MOJEIIMPOBAHMUS Mpoliecca abcopOIuu B HACaJOUHOM KOJIOHHE.

Pazjnen 3. OcCHOBBI ONTHUMM3ANMH XUMHKO-TEXHOJOTHYECKUX MPOIECCOB.

Tema 3.1 Pemenwe 3a1a4  ONTHMHM3ANMM __ C  TePMOAMHAMHYECKHMH,
TE€XHOJOTHYECKMMH, IKOHOMHYECKHMHU, TEXHMKO-I)KOHOMHUYECKMMH M _JHKOJOTMYECKUMH
KPUTEepUSIMH onTUMAILHOCTH. OnTuManbHble pecypcocbeperatomue X TII. Beibop kpurepuen
ONTUMAJIBHOCTU  (LeNeBbIX  (QyHKUMH). DopMyIupoOBKa MHOTOKPUTEPUANBbHON  3a1auu
ontuMuzauu. OCOOCHHOCTH PeleHUs ONTUMU3AIMOHHBIX 3a1a4 X T11 mpu HaTW4IiKu HECKOIBKUX
KPUTEPUEB ONTUMAIBHOCTH, OBPAXHOM XapakTepe 1eNeBoN (YHKIMHM U HATMYUKA OTPaHUYEHUN
1-ro u 2-ro pona.

Tema 3.2 AJropurMbl OJHOMEPHOW W MHOIOMEPHOH oONTHMM3ANMH. MeToabl
CKaHHUPOBAHHUS, JIOKATM3AIUU JKCTPEMyMa, 30JI0TOro ceueHuss u ywncen dubOonauum B ciaydae
OJTHOMEPHOM ONTUMHU3AIUH. MeTOIbl MHOTOMEPHOM ONTHMHU3AIUH HYJIEBOTO, IIEPBOTO U BTOPOTO
nopsiikoB. CHUMIUIEKCHBIE, Clly4ailHble M TPaJUEHTHbIE METOAbl MHOTOMEPHOW ONTHUMH3ALIUU.
Meton mwtpagHbIX QYHKIMA.

3aki0ueHue.

A. IlpumeHenue kKoMbOTEepHbIX Moaeseil XTIl npu npoeKTHPOBAHNM XUMHYECKHX
npousBoactBs — B CAIIP. 3agaun cucrem aBToMaTH3upoBaHHOro npoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMITBIOTEPHOTO MpOeKTHpoBaHus. MHbopManmoHHOe W MaTeMaTHYECKOE
obecnieuenne CAIIP. ABToMaTu3npoBaHHOE MPOEKTUPOBAHKUE C MPUMEHEHHEM KOMITBIOTEPHBIX
moaenen XTII.
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b. IlpumenHenue  koMmnblOTepHbIXx  Mmoaedaeii XTIl  npu  ynpaBJjieHUM
Texnojgornyeckumu npoueccamu — B ACYTII. KommnberotrepHoe MoaenupoBanue XTII B
pexxuMe peanbHOro BpeMmeHdU. CUCTeMbl MpsMOro uppoBOoro (KOMIBIOTEPHOrO) YIpPaBIIEHUS
TEXHOJOTMYEeCKUMHU TporieccaMu. OCOOEHHOCTH peann3aluy KomnbroTepHbix moaeneit XTII B
aBTOMAaTHU3UPOBAHHBIX CUCTEMaX yIpaBjeHUs TexHoJornueckumu npoueccamu (ACYTII).

4 O0bem yueOHOH TUCHMIINHBI

O0BbeM THCHHUTIIHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,

O01asi TPY10€eMKOCTh M CHUTIITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexkuun 0,89 32 24
JlabopaTopHsie paboTsl (JIP) 0,44 16 12
CamocrosiTejibHasi padoTa 1,67 60 45
KoHTakTHas camocTosiTelIbHas paboTa - -

1,67
CaMocTosITeIbHOE U3YUEHUE PA3/AETI0B IUCIUILIMHbI 60 45
Buja koHTpOJS:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIMS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoJIs: IK3aMeH

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«Du3nyeckasi KyJabTypa U COPT»
1 Heas aucuMminHbl — (GOPMUPOBAHHE MHPOBO33PEHHUS U KYIbTYpbl JTUYHOCTH,

rpak IaHCKOW MO3UILINH, HPDABCTBEHHBIX KAYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIIbHOCTH
B MPHUHATHH pEIIeHUH, CHOCOOHOCTH WCIOIb30BaTh pasHooOpa3Hbie (opmbl (u3HuecKoit
KYJbTYpBI, CIIOPTA U TYpU3Ma JJIsl COXPAHEHHS U YKPETUICHUSI CBOETO 3I0POBbS U 3JJ0POBbSI CBOMX
OJIM3KUX B MOBCEAHEBHOM XKM3HU U MPO(eCcCHOHATBEHOM NeSTEIbHOCTH.

2 B pe3yabTaTe H3y4eHHUs IMCUUILUIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-71.1, VK-7.2, VK-1.3, VK-7.4.

3namo:

- HAYYHO-TIPAaKTHYECKUE OCHOBBI (PU3UUYECKOM KYJIBTYPHI U 3JI0POBOTO 00pa3a KU3HU,

- BIIMSIHUE 03/I0POBUTEIBHBIX CHCTEM (PM3NYECKOTO BOCTIMTAHUS HAa YKPETIIEHUE 3/I0POBbS,
MpOPUIAKTUKY TPO(PECCHOHAIBHBIX 3a00JIEBAHUI U BPETHBIX MPUBHIYCK;

- CI0COOBI KOHTPOJISI ¥ OIIEHKH (PU3MUECKOTO Pa3BUTHUS U PU3NIECKOM MOATOTOBIEHHOCTH;

- TpaBWJIa M CMOCOOBI TIJIAHUPOBAHUS WHIWBHUIYAIbHBIX 3aHATHH Pa3IUYHON II€JIEBOU
HaIIPaBJIEHHOCTH;

- UCTOPHUIO (PU3MUECKOU KYIbTYpPHl U CIIOPTA, MPEJACTABICHUE O 3HAYMMBIX CIIOPTHUBHBIX
COOBITHSIX HE TOJIBKO CBOEH CTPaHbI, HO U MUPOBOTO YPOBHS, BAYKHEHIIINE JOCTHKEHUS B 001aCTH
CIIOpTA;

- cnopruBHbele Tpamuuuu PXTY wum. .M. MeHnneneeBa, NMOMHHUTb O IOJBHUIax
CIIOPTCMEHOB B ro/ibl Bennkoii oreuecTtBeHHOM BOWHBI 1941-1945 rr.

Ymemy:

- TIO/IJICPKUBAThH JIOJDKHBIA YPOBEHBb (PHU3UUECKON MOATOTOBIEHHOCTH JUIsl 00€CTICUeHHS
MOJTHOIIEHHOM COIMANBHON 1 podecCroHABHON 1eSTeTbHOCTH;
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-  HCIIOJIb30BAaTh OCHOBBI  (PU3MUECKOM KyJIbTYyphl Ul OCO3HAHHOTO  BBIOOpa
310pOBbECOEPETatoONINX TEXHOJIOTHHA C YUYeTOM BHEIIHUX M BHYTPEHHUX YCIOBHH peanu3alnuu
npodeccuoHaNbHOM e TeIbHOCTH;

- CAMOCTOSATENBHO 3aHUMATHCS (PU3MUECKON KyIbTYPOI U CIOPTOM;

- OCYILECTBIATH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETO OpraHu3Ma U coOJI01aTh IPpaBHiia
TUTHUEHBI ¥ TEXHUKU 0€30IacHOCTH.

Braoemn:

- CpelacTBaMu U METOIaMHU YKpEIIeHUs 3]10pOBbS, ¢buzngeckoro
CaMOCOBEPILIEHCTBOBAHUS;

- TOJDKHBIM YpOBHEM (pU3HUECKOW MOATOTOBICHHOCTH, JJIsl 00eCIeYeHUs] OTHOICHHOM
COLIMATILHON U PO(eCCUOHATBLHON IS TEbHOCTH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pazoen 1. Tlpenmer @usndeckas KynbTypa u ciopt. Mctopus ®KuC

1.1. IPEAMET ®U3NYECKAA KVIJIBTYPA U CIIOPT.

3aauu ¥ MECTO TUCIUIUIMHEI B TOATOTOBKe OakanaBpa. Opranuszaius yueOHOro npoiecca
B paMKax JICHCTBYIOIIEH peHTHHIOBOM cucTeMbl. TpeOoBaHuUs K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxaenue Gu3nuecKux ynpakHeHul u urp. JpeBHue
omumnuansl. Onmummuiickoe aBrkeHue. CHIOpTHBHBIE O0MIECTBA: HCTOPHS (HU3KYIBTYpHO-
CIIOPTUBHBIX OOIIECTBEHHBIX oOpranu3zanuii. CrnopTcMeHbl B rojbl Benukol oTedecTBEHHOI
BOWHBI.

Pazoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HH

2.1. BPAYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHAX
®U3NYECKOU KYJIbTYPOI 1 CIIOPTOM.

BpaueOHbIii KOHTPOJIb M BpaueOHOE OCBUACTEILCTBOBaHHWE. llemarormveckwii
KOHTpOJIb. (CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbl, I10KA3aTEelIH, KPUTEPUU U OLCHKHU.
[Tpodunaktuka cnopTuBHOro TpaBmarusmMa. OCHOBHbBIE BUIbI TPABM Y Pa3HbIX CHEIHAJIA3ALNN.
Oxkazanue 1nepBoi MOMOIIH 715l CTYACHTOB BY30B XUMUKO-TEXHOJIOTHYECKOTO PO uIIs.

2.2. TUTMEHWYECKOE OBECIIEYEHME 3AHSTUN O0310POBUTEJILHOM
OU3NYECKOU KYJIbTYPOU. T'uruena pu3uyecKoro BOCIUTAHUS M CIOPTA. PexuM muTaHus
IPU 3aHATUSIX PU3NYECKON KynbTypol u crioproMm. CouunanbHas rurvueHa. ColnnaabHO-ONAaCHbIE
60J1€3HM U Mepbl NPOPHUIAKTHKH.

Pa3zoen 3. buonornyeckue oCHOBBI (PU3MUECKOM KYJIbTYpHI U CLIOPTa

3.1. BUOJIOTUYECKUE OCHOBBI ®M3NMYECKOW KYJBTYPHI U CIIOPTA.
Opranusm yesoBeKka Kak €lIMHas caMopa3BHBarollasicsi Ouosoruueckas cucrema. duznueckoe
pa3BUTHE 4elloBeKa. JlBUrarenbHass AakTUBHOCTb M €€ BIHSHHE Ha YCTOWYMBOCTb, U
aJlanTallMOHHbIE BO3MOKHOCTH 4YEJIOBEKa K YMCTBEHHBIM M (HU3MYECKHMM Harpy3kam IpH
pa3IMYHBIX BO3JECHCTBUAX BHELIIHEN CPENIbI.

3.2. OBPA3 XW3HU UM EI0 OTPAXEHUE B IIPO®ECCHOHAJILHOU
JEATEJIBHOCTU. 3popoBhe uenoBeka Kak I[IEHHOCTh. 3J0pOBBIH 00pa3 KU3HU U €ro
cocrapisitone. Ponb M BO3MOXKHOCTH (PU3MUECKON KyJIbTYphl B OOECIIEUEHHH 3/10POBBS.
ConmanbHbIN XapakTep NOCIEACTBUMA I 3J0POBbs OT YNOTPeOIeHUsI HAPKOTUYECKUX CPEACTB U
Ipyrux ncuxoakTuBHBIX BemiecTB (IIAB), nonuHra u numieBsix 100aBOK B CIOPTE, aIKOTOJIs U
TabakoKypeHus. JJonuHT Kak UCKYyCCTBEHHOE MOBBIIIEHHE (pr3nueckoil paboTOCTIOCOOHOCTH U €T0
OTpHULATENIbHBIE MTOCIIECTBUS.

Pasoen 4. IlpodeccuonanbHo-puKiIagHas Guzndeckas KyIbTypa U CIOPT

4.1. ObIHAA OU3BNYECKAA U CITOPTUBHASA TIOAI'OTOBKA CTYJAEHTOB B
OBPA3OBATEJIBHOM IIPOLIECCE. Meronuueckue TpUHIUNIBI (PU3NYECKOTO BOCIUTAHMSL.
OcHoBbl M 9Tanbel oOydeHus ABUKeHHUsM. PazButue ¢usznueckux kadectB. DopmMHupoBaHUE
NCUXUYECKUX KadyecTB B Ipolecce (¢u3nueckoro BocrnuTaHusd. CHOpTUBHAs MOJTOTOBKA.
CTpyKTypa MOArOTOBJIEHHOCTH CIOPTCMEHA. MacCOBBIN CIIOPT M CIIOPT BBICIIMX JOCTUKEHUM, UX
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nenu u 3amavyr. COpTUBHBIE COPEBHOBAHUS KaK CPEACTBO M METOJ OOIIECH W CIEeIHaTbHON
(bU3MYECKOI MOATOTOBKH CTYICHTOB.

4.2. ®USHUYECKAS KVIIBTYPA W CIHOPT B IIPO®ECCHUOHAJIBHOM
JNEATEJIbBHOCTU BAKAJIABPA. Jluunas ¥ COIMAIbHO-YKOHOMHYECKAass HEOO0XO0IUMOCTh
NCUXO0(U3NIECKOM TOATOTOBKM denoBeka K Tpyay. Mecro IITIDII B cucremMe moArOTOBKH
Oynymero crienpanucta. [[pon3BoacTBeHHas puznyeckas KyapTypa u cnopT. [IponsBoacTBeHHAS
rumHacTtuka. Oco6eHHOCTH BbIOOpa POpM, METOIOB U CPEACTB (HHU3HUECKON KYJIbTYpPhI U CIIOPTa
B pabouee 1 cB0OOIHOE BpeMsi crienuanncToB. [IpodunakTika npopeccuoHambHbIX 3a007IeBaHNI
cpencTBaMu (GU3UYECKON KYIbTYpHI U cIOpTa. JlOMOTHUTENIBHBIE CPEACTBA MOBBILIECHUS 001IeH U
npoecCHOHANBLHOM  PabOTOCIOCOOHOCTH. BriusHUE WHAMBUAYAIBHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (HU3MUECKOI KyIbTYpOi U CHOPTOM HA OPTaHU3M.

Pasoen 5. BoctiutarenbHas paborta

Lenb BocnuTaTensHOM pabOThl — CO3/1aHKE YCIOBHM AJI1 aKTUBHOM KU3HEAESITEIbHOCTU
00yJarmuxcs, UX TPAKIAHCKOTO CaMOOMpPEIeICHHs, MPOPECCHOHATHHOIO CTAHOBJICHHS U
WHAUBUAYAIbHO-IMYHOCTHOM  caMopeajn3alud B CO3UAATEIbHOW  JEATENIbHOCTH IS
YIIOBJICTBOPEHUS TOTPEOHOCTEH B HDABCTBEHHOM, KYJIbTYPHOM, HHTEJUICKTYaJIbHOM, COLIUATHHOM
U ipodeCCUOHATBLHOM Pa3BUTHH.

Bocnurarensnass pabora Ha kadeape QU3NYSCKOr0 BOCIHUTAHWS HAIpaBJICHA Ha
OpraHM3aIi0 BOCHUTHIBAIOIIEH Cpelbl W YIpPaBIEHUE pPAa3HbIMU BUAAMU JI€ATEIHHOCTU
00yJarOIIUXCs C SN0 CO3aHUSI YCIOBHUM JIJIS UX IPUOOIIEHUS K COIMOKYJIBTYPHBIM M JYXOBHO-
HPABCTBEHHBIM IIEHHOCTSIM HapoaoB Poccuiickoii denepanuu, MOTHOLEHHOTO pPa3BUTHS,
CaMOpPa3BHUTHUS U CAaMOPEATU3AINH JTUIHOCTH ITPU AKTUBHOM YYaCTUU CAMHUX O0YUaIOIIUXCS.

Hampasnenus u Buabl AesTenbHOCTA oOydaromuxcs B BocruTtaTenbHoi cucreme OOBO:

1. [MarpuoTnueckoe — TeMaTuueckas uccienoBaTenbckas pabdora. Tema: «lloxBur
CIIOPTCMEHOB B rojibl Benukoii OteuectBenHoi Bolinbl 1941-1945rr.»

2. ®u3udeckoe, KyJabTYpHO-TBOpUYECKOe — (OPMHPOBaHUE Yy OOydaIOMIMXCS OepekKHOTO
OTHONICHHUS K KyJIbTYPHOMY HACIEAHUIO ¥ TPAAULIUAM MHOTOHAIIMOHATBHOTO Hapoaa Poccuiickoit
®deneparnyivl MOCPEICTBOM H3YUCHHSI HAIIMOHAIBHBIX BUIOB CIIOPTA.

4 O0beM yueOHOH THCHMIIINHBI

Cewmectp
Bcero
Bugpsl yaeOHOM paboThI L cemectp 4 cemectp
3E AI:Ia;[. 3E Alilazl 3F AI;az[

OO6m1ast TpyA0€MKOCTh TUCIUIUIUHBI TIO
y4eOHOMY IUIaHy
KonTtakTHas padora — ay1iuTOpHbIE

2 72 1 36 1 36

2 72 1 36 1 36

3aHATHSA:
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktnueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
Bua HTOrOBOro KOHTpOJIs: 3auer 3auer
Beero Cemectp
Bunpr yue6HOM paboTh I cemectp 4 cemectp
3E Actp. 3E AcTp. 3E Actp.
9. q. q.

OO61ast TpyA0EMKOCTh AUCHUIUINHBI TIO 5 54 1 97 1 97
y4eOHOMY TIaHY
KonTakTHas padoTta — ayiuTOpHbIC 5 54 1 27 1 27
3aHATHS:
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Jlextmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausatus (113) 1,8 48 0,9 24 0,9 24
Bu1 H”TOroBOr0 KOHTPOJIS: 3auer 3auer

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«JIeKTHBHBbIE M CHUILIUHBI 0 (PU3MUYECKOI KYJbTYpPe U CIIOPTY»

1 Hesb AucuMnIuHbI — GOPMHUPOBaHUE PUZNIECKOHN KyIbTYPHI JUYHOCTH U CIIOCOOHOCTH
HAIPABJIEHHOTO HCIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (PHU3MUECKON KYIbTYpbl U CIIOPTa,
Typu3Ma s COXPaHEHHMS M YKPEIJICHHS 3/0pOBbs, INCUXO(U3NYECKOH MOATOTOBKU U
CaMOIIOATOTOBKH K Oyayiied mpodecCuoHaIbHON AeATeIbHOCTH, TOTYYeHUH HABbIKA B OJTHOM M3
BbIOpaHHBIX BUOB CIIOPTA.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIUHBI 00yYAIOIIUIICA T0JIKEH

Obnadamys CleAyIOMAMI KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-711,72,73,74

3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3UUECKON KYIbTYPhI U 3I0pPOBOTO 00pa3a >KU3HH;

- BJIMSIHUE 03/I0POBUTENBHBIX CUCTEM (PU3NYECKOTO BOCIIUTAHUS HAa YKPEIIEHUE 3/10POBbS,
npoUIaAKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYEK;

- CIIOCOOBI KOHTPOJIS M OLIEHKU (PU3MYECKOTO Pa3BUTHS M PU3UUECKOM TOATOTOBICHHOCTH;

- IpaBUjiia U CHOCOOBI TUIAHUPOBAHUS WHAWBHIYaJTbHBIX 3aHITUNA Pa3IMYHOMN IIeJIeBOI
HAIPaBJIEHHOCTH;

- cioptuBHbIe Tpaauuuu MXTHU-PXTY um. /[.1. Mennaeneena.

Ymems:

- TOJAEPKUBATh JOJDKHBIN ypOBEHb (DM3MUECKON MOATOTOBICHHOCTH AJI 0OeCTeUeHUs
MOJTHOIICHHOH COIMABHOMN M MPO(PECCHOHATBHOMN IeITEeIFHOCTH;

- HUCNOJNb30BaTh OCHOBBI (PM3UYECKOM KyJIbTYpbl [UIi OCO3HAaHHOTO BbIOOpa
3/10pOBbecOeperaouX TEXHOJIOTUN C YYETOM BHEIIHMX M BHYTPEHHUX YCIOBUU peaau3aluu
npodeccuoHaIbHOMN e TeTbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCS (PU3MUECKOMN KYJIbTYpPOU U CIIOPTOM;

- OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma M cOOJI0aTh MpaBuia
TUTUEHbI U TEXHUKH 0€30I1aCHOCTH;

- BBINOJHATh MHAWBHUIYAIFHO MOM00OpaHHBIE KOMIUIEKCHI MO (PU3UYECKON KYyIbType U
Pa3IUYHBIM BUAAM CIIOPTA;

- OCYHIECTBJISTh TBOPUYECKOE COTPYIHHYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHUI
(bu3nyecKoil KyabTypol U CIOPTOM;

- BBITIOJIHATH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

Braoemy:

- CpeIcTBaMu U METOJaMHU YKpEIUIEHUs 310pOBbBA, ¢uznyeckoro
CaMOCOBEPIICHCTBOBAHUS;

- JTOJDKHBIM YpOBHEM (PU3HUECKOW MOJIrOTOBICHHOCTH, JJIsl 00ecleYeHus! OTHOLEHHOM
COLIMAJILHON U TPO(ECCUOHATILHON e TeNIbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMHU HaBbIKaMU B OJIHOM U3 BUJOB CIIOPTA;

- UCMOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHUYECKOH NESATENbHOCTH M
MOBCETHEBHOW KU3HU

3 Kparkoe coaep:xaHue TUCHMILIHHBI

Pasoen 1. OcCHOBBI TIOCTPOEHHUS O3/IOPOBHUTENBHOM TPEHHUPOBKU. TeopeTuuecko-
METOJUYECKHEe OCHOBBI (U3MUecKor KynbTypbl u crnoprta. CojepxaTelbHble OCHOBBI
03/I0pOBUTEIBHON (PU3NUECKON KyJIbTYphl U criopTa. OCHOBHBIE HAIIPABICHUS: 03/JOPOBUTEIBHO-
pEKpeaTUBHOE, 03/10pOBUTEIHHO-PEAOMITUTALIMOHHOE, CHOPTUBHO-PEaOUIUTALIMOHHOE,
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rurueHnuyeckoe. IloBblmieHNe (QYHKIMOHAIBHOIO COCTOSIHMSI OpraHusmMa M (usnueckon
noAroToBiaeHHOCTH. CrocoObl pernamMeHTanuu Harpy3ku: POU3KyIbTYpHO-0340POBHUTEIbHBIE
METOAMKH U cucteMbl. OCHOBHBIE (Da3bl 030POBUTENIbHONW TPEeHUPOBKH. OIEHKAa COCTOSHUS
310pOBbsI 1 PU3NYECKOI OATOTOBICHHOCTH 3aHUMAIOIIUXCS (PU3HUECKON KYIBTYPOH M CIIOPTOM.
OynaknuonaiasHbie mpoosl (UHCC, AL, )KEJI u T.1.).

Paszoen 2. ]IgurarenbHble BO3MOKHOCTH YEJIOBEKA — BOCIIUTAHHE (PH3MUYECKUX KAueCTB.
BO®CK I'TO. Meroauka opraHuzanuu W TpoBefeHus BuaoB wucnbiTanuii ['TO. Cucrema
B3auMoJIeiicTBUA B chepe (pu3ndecKkoil KylnbTyphl U criopTa. Bocriutanue Gpu3nuecKkux KayecTs,
oOyuaronuxcs (OT/JeIbHbIC KAYeCTBEHHBIC CTOPOHBI ABUTATEIBHBIX BO3MOXKHOCTEH YEIIOBEKA).

Paszoen 3. Meronuka opraHu3ali W TPOBEIEHHUS CIOPTHUBHBIX COPEBHOBAHUHN U
(GU3KYIBTYPHO-MACCOBBIX MEpONPHUATUN. XapaKTepUCTHUKA CIHOPTUBHBIX COPEBHOBAHUN U
(GU3KYIBTYpHO-MACcCOBBIX ~ Meponpuatuii. CHOPTUBHBIE COPEBHOBAHMS, NPOBOJUMBIE I10
OOIIENPUHATEIM TNpaBwiaM. EnuHbpld KaleHAapHbIH IIaH (GU3KYJIbTYPHBIX M CHOPTHBHBIX
MeponpusTuii). Opranuzanus CHOPTUBHBIX MeponpusaTuid. Onumnuiickas xaptus. OenepanbHble
(crenanbpHble, HALMOHAIBHBIE) 3aKOHBI criopTe. Kilaccudukanus criopTUBHBIX COPEBHOBAHUM.
HpasctBennbie otHouieHus: B cropre. Fair Play («YectHas urpa») — Kak OCHOBa 3THYHOTO
nosefeHus B crnopre. Koxgekc crnoptuBHOW 3Tuku. IIpodunaktvka HapylieHU crOpTUBHON
stuku. BAJIA. Kogexc BAJIA. MexnyHapoaHast KOHBEHIIUS 0 00pb0e C IOIMMHTOM B CIIOPTE.

Pa3zoen 4. BocnuratenpHas pabota

Lenb BocnuTaTenpbHOM pabOThl — CO3/1aHNE YCIOBUN JJI1 aKTUBHOM KU3HEAESITEIbHOCTU
o0yyaroIuxcs, UX TPaKIAHCKOIO CaMOOIpe/leeHus, NPOPEeCcCUOHAIBHOIO CTAHOBJIECHUS U
WHAMBUAYAJIbHO-IMYHOCTHOM  caMopeaiu3alud B CO3UAATEIbHOW  JESATENIbHOCTH IS
yJIOBJIETBOPEHMSI TOTPEOHOCTEN B HDABCTBEHHOM, KYJIbTYPHOM, HHTEJUIEKTYaJIbHOM, COLIUATIbHOM
U Tpo(pecCHOHANTBHOM Pa3BUTHH.

BocnuratensHas pabota Ha Kadenpe (U3MYECKOro BOCIUTAHMS HaIpaBleHa Ha
OpraHM3alMl0 BOCHUTHIBAIOIIEH Cpelbl W YIOPABIECHUE pPA3HbIMU BHUAAMU JI€ATEIbHOCTH
00yYaroIuXcsl C LEJIbI0 CO3/1aHuUs YCIOBUH AJIs X MPUOOIIEHUS K COLMOKYJIBTYPHBIM U JYXOBHO-
HPaBCTBEHHBIM IIEHHOCTAM HapoloB Poccuiickoin ®enepanuy, ITOJIHOLEHHOIO pa3BUTHSA,
CaMOpPa3BUTHS U caMOpealln3alluy JUYHOCTH MPH aKTUBHOM YYaCTUU CAMUX O0YYarOLIUXCS.

Hanpasnenus u Bubl AedaTeabHOCTH oOyyaronuxcs B BocnuTarenbHoi cucteme OOBO:

1 INaTpuoTnyeckoe — yuacTHe B COPeBHOBaHMSX, MOcBALIeHHbIX J{HI0 [To6eas! B Benukoii
OreuectBennoi Boitne 1941-1945rr. n Jlaro 3ammTHKa OTeyecTBa.

2. duznyeckoe, KyJabTYpHO-TBOpUYECKOoe — (OPMHUPOBAaHUE Yy OOyUaIOIIMXCS OepeXHOro
OTHOLIEHHUS K KyJIbTYpPHOMY HaCleAMIO U TPaJAULIMSIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoi
®denepauuu:

a. CtyneHdyeckoe MeEXIYyHapoAHOE COTPYAHMUYECTBO —mpoBefaeHue Craprakuajsl
WHOCTPAaHHBIX CTY/IEHTOB;

b. Yuactue B Cnaprakuane PXTY um. [I.11. MeneneeBa mo pa3indHbIM BHIaM CIIOPTa;

C. JIoOGpoBospYECTBO — MOMOILG B MOATOTOBKE M MPOBEICHHS COPEBHOBAHUN PA3INYHOTO
YPOBHSL.

4 O0beM yueOHOI JUCHMIIIIMHBI

B Cemectp
Bun yuebHo# paboThI aKaJieM. 1 2 3 4
yacax

OO6m1as TpyA0€MKOCTh JUCITUTUTHHBI TTO 308 56 92 90 90
y4yeOHOMY IIaHy
KonTakTHas padoTa — ayiuTOpHbBIC 192 30 64 64 30
3aHATHSA
[Tpaktuueckue 3austus (I13) 192 32 64 64 32
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CamocrositensHas padora (CP) 136 24 28 26 58
KonTakTHas camocTosTensHas pabora 0,8 0,2 0,2 0,2 0,2
CamMocTosTeIbHOE U3YUEHUE Pa3/IeoB 1352 23.8 27.8 25.8 57.8
JIMCHUTITUHBI
Bua uToroBoro KOHTpoOJIA: 3auer 3auer 3auer 3auer 3auer
B actp Cemectp

Bun yueGHO# paboThI qacax I Il Il v
O61ast TpyA0€MKOCTh IUCHUTUIHHBI 10 246 42 69 67.5 67.5
y4eOHOMY IIaHY
KonrakTHasi pa6oTa — ayfuTOpPHbBIE 144 o4 48 48 o4
3aHATHSA
[Ipaktuueckue 3ausarus (I13) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KonTaktHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMocTosTenbHOE U3yUeHUE Pa3/IesioB 1014 17.85 20,85 1935 43,35
JUCIUTUTUHBI
Buja uTOroBOro KOHTPOJIS: 3ager 3auer 3auer 3ager 3ader

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OcHOBBI HH(POPMALMOHHBIX TEXHOJIOTHID)

1. lesab IucCHUNIMHBI — O3HAKOMJIEHUE CTYIEHTOB C TEOPETUUYECKUMU, MPAKTUUECKUMU
Y METO/I0JIOTMYE€CKUMH OCHOBAaMU COBPEMEHHBIX MH(POPMAIIMOHHBIX CUCTEM. B paMKkax usyueHus
JUCLHUIUIMHBIL Y CTYACHTOB (OPMHUPYIOTCS TEOPETHUYECKHE 3HAHMS M NMPAKTHUECKUE HAaBBIKU MO
MHCTPYMEHTAJILHBIM CPEJCTBaM MPOrpaMMHOTo odecrieyeHus. CTyIeHThl U3y4aloT Ha IMPaKTHKE
BUIbI HTH(OPMAITMOHHBIX TEXHOJIOTUH.

3agaun AUCHUILVIMHBI — IPHOOPETEHNE CTYIEHTaMH IPOYHBIX TEOPETUUECKUX 3HAHUHN U
NPAaKTUYECKUX HABBIKOB B 001aCTH MH()OPMALIMOHHBIX TEXHOIOTUH.

2. B pe3yabTare u3y4yeHHs JUCHMILIUHBI 00yYaIOIHUIICS T0JIKeH:
Obaaoams clieayoUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI CTYAEHT JOJKEH:

3namey:

— IIPOLIECCh, METOJbl TOWCKa, cOopa, XpaHeHUs, oOpaOOTKH, MPECTABICHUS,
pacripocTpaHeHuss MH(POPMALUMU M CHOCOOBI OCYIIECTBIEHHS TaKUX MPOIECCOB U METO/I0B
(uHpOpPMAIIOHHBIE TEXHOIOTHH )

— COBPEMEHHbIE MHCTPYMEHTAJbHBIE CPEJIbl, MPOTrpaMMHO-TEXHUYECKUE IIaTGOpMbI U
IIPOrpaMMHBIE CPEJCTBA, B TOM YHCJIE OTEYECTBEHHOTO IPOU3BOJCTBA, HCHOJIb3YyeMbIE IS
peleHus 3a1a4 NpopecCHOHATBHOMN 1eATEIbHOCTH, U IPUHIIUITBI UX PabOTBhI.

Ymems:

— BBIOMpaTh M HCIOJIb30BaTh COBPEMEHHBbIE WH(POPMAIMOHHO-KOMMYHHMKAIIUOHHbBIE W
MHTEJJICKTYaJIbHbIE TEXHOJOTMH, WHCTPYMEHTAJIbHBIE Cpebl, MPOrpaMMHO-TEXHHUYECKUE
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mIaThopMbl UM MPOTPaMMHBIC CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOI'O IPOM3BOICTBA, JIs
perieHus 3aaa4 npodeccuoHaIbHON NeITeTbHOCTH

— aHaJIM3MPOBaTh NMPO(eCcCCHOHANIbHBIE 3a7a4i, BHIOMPATh W HMCIOJIb30BaTh MOIXOAIINE
HNT-texnomoruu.

Bnaoemsy:

— HaBBIKAMU padOTHI ¢ JIeKaMu B ocHoBe U T-pemeHunii fanHbIMH

— HaBbIKAMH TIPUMEHEHHUS COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX |
MHTEJUICKTYAJIbHBIX TEXHOJIOTMH, MHCTPYMEHTAIBHBIX CPEACTB, B TOM YHCJIE OTEYECTBEHHOTO
MIPOM3BOICTBA, I PEIICHUS 3a71a4 MPOo(eCCHOHATBHOM eATeIbHOCTH.

3. Kparkoe cogep:xanue TUCHMILIHHBI

Pa3nea 1. Beenenne B nHpOPpMALMOHHbIE TEXHOJIOTHH.

1.1. CtpykTypa ONEpalMOHHBIX CHCTEM, IAaKeThl MPUKIAAHBIX INporpamm, Microsoft
Office. Knaccudukanus mporpaMMHbBIX cpenctB. CHCTEMHOE W MPHKIATHOE IMPOrPaAMMHOE
obecnieuenue [1K. O630p onepannonnsix cucteM (OC). [Tpuniunsl coznanus u coctaB OC: sapo,
uHtepdeiic, npaiiBeppl. Kpatkas xapakrepuctuka WINDOWS, wMoaynpHBI —nOpuHIUI
noctpoerus. Cpena WINDOWS: okHa, UX 3J1IeMEHThI, paboTa B MHOTOOKOHHOM pEXHME.

1.2. TexcroBslit pegakrop WORD, penakTopbl MaTeMaTHYECKUX M XUMHUYECKUX (POpMYIT.
Bo3moxHOCTH co31aHMs 37eKTpoHHBIX npezeHTauuit (Power point). Co3naHue JOKYMEHTOB
pa3nuuHbIX GOpM (CTaHIAPTHBIX M HecTaHAapTHBIX). Co3MaHue W pelakTHPOBAHHE TEKCTOBBIX
JIOKYMEHTOB C MaT€MAaTHYECKUMU U XUMUUYECKUMHU (popMyamH.

1.3. Tabauunsii npoueccop EXCEL: 0630p, Tumsl U aapecanus sdyeek, GopMar syeek,
BCcTpoeHHble (yHkuuu, ¢opmartupoanue Tabmun. EXCEL: Bo3MOXHOCTH TaOIHMYHOTO
penakTopa W HCIOJIB30BAaHHE €ro s pelmeHHs WH(POPMAIMOHHBIX W WHKCHEPHBIX 3a/ad.
[TocTpoenue rpauKoB U AUArPaMM.

1.4. EXCEL. Omnepanuu c MaccuBamu. PazpaGoTka M peanusanusi NPOCTEHIINX
QITOPUTMOB C HCHOJb30BAHUEM BO3MOXKHOCTEH peakTopa (HaXxoKICHHE MaKCHUMalbHOI'O
(MMHMMAJIBHOTO) 3JIEMEHTa BEKTOpa M MAaTpHUIIbl, HAXOXKJIEHUE CYMMBI AJIEMEHTOB BEKTOpa U
MaTpHIlbl, BBIUUCIIEHHE MATPUYHBIX BbIpaXKEHUH). PelleHue BBIYMCIUTENbHBIX 33734 C
ucnoipzoBanueM tabdnui. Pemenune CJIAY ¢ ucnonb3zoBaHueM 00paTHOW MaTPUIIBI.

1.5. EXCEL [Iloctpoenue rpadukoB u auarpamm. Pacder (yHKIMOHAIBHBIX
3aBUCUMOCTEN U TIOCTPOCHHE TpauuecKux H300paKEHUM C HUCIMOJIb30BAHUEM CTaHAApTHBIX
¢ynkuuit EXCEL u macrepa ¢pyakuuii. [ToctpoeHne nmopepxHocTelt ¢ HCIIOJIb30BaHUEM MacTepa
nuarpaMmm. [loctpoenne nuHuN TpeHaa.

Pa3nes 2. AnropuT™Mbl M OCHOBBI IPOrpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmsl, Tunbsl anroputMmoB. Ilonarue anroputma u ero cpoiictBa. CriocoOsbl
3allMCH aIrOpUTMOB. MOZYJIBHBIN NPUHIUI IIOCTPOCHMS aarOpuTMOB M mnporpamm. Ilaker
koMnbroTepHo Marematukn MATLAB. XapakTepuCTHKH SI3bIKOB  HPOTrPaMMHUPOBAHUS.
OBouonus U Ki1accuUKaIys s3bIKOB MPOrpaMMUPOBAHUS, UMIIEpAaTUBHbIE, (DYHKIIMOHAIBHBIE,
JIOTUYECKHE, OOBEKTHO-OPUEHTUPOBaHHbIE, MX KoMmOuHaiuu. IloHaTtus  TpaHcmsIIMH,
KOMIIWISILIMY, UHTEPIPETALUU, UX pa3anuusl. SI3bIKM MPOrpaMMHUPOBAHMS BBICOKOIO YpPOBHS.
CTpykTypHOE MpOTrpaMMHpOBaHuEe, e€ro ocoOeHHocTH. (O030p TMaKeTOB KOMITBIOTEPHON
marematuku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHBIE CTPYKTypbl W MPUHLMUIIBI CTPYKTYPHOTO
IpOTrpaMMHUPOBAHUs, WILIIOCTpalnMs. ba3oBble anropuTMH4YecKHe KOHCTPYKIUH (CleJ0BaHHE,
BETBJICHHE, MOBTOpPEHHE), UX peanuzauuu. OnepaTopsl s3blka mporpamMmupoBanus MATLAB.
OcnoBuble pematenu (solvers) MATLAB s peanuzanuu BBIYMCIMTENBHBIX alTOPUTMOB.
bubnunoTeka cranaapTHBIX QyHKIWMA Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.
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2.3. Tloctpoenue rpadukoB (PYHKIIMHM OJHOM W ABYX TNEpeMeHHBIX. lcmomp3oBaHue
¢ynkuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmnenue
rpa¢uKoB(3aroJ0BKH, MTOAMKCH 110 OCSM U TIp.).

2.4. Onepauuu HajJ MacCUBaMH: BEKTOpaMU M MaTpULIAMU - CJIOXEHHE, YMHOXXEHHE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIMUCICHUE HOPMBI (norm), panra (rank) u onpeaenuTens
matpuilsl (det ). AITOpUTMBI HAXOKACHUS MAKCUMAJIBHOTO, MUHUMAJIBHOTO 3JIEMEHTa B MACCHBE,
aJITOPUTMBI COPTHPOBKH M MX peanu3anus (Harmpumep, Selection Sort).

Paznesn 3. Yuciaennolie Meroabl. Peaqusanusi mpocreidmmx ajJropuTMOB B cpele
MATLAB.

3.1. UucneHHbIE METOMABI, XapaKTEPUCTUKA M UX OCOOEHHOCTH, TMOHSITHE CXOIUMOCTH
MeTOJla. DJIEMEHThl TEOpPUHU MOTPEIIHOCTeH, KiacCHu(HUKalus IMOTPEIIHOCTeH, a0CcoNoTHAs U
OTHOCUTEIIbHAS MTOTPEIIHOCTD, OHATHE (DYHKIIMU HOPMBI. BBEZICHHE B CTATHCTUKY. ANTOPUTMBI
JUTSL CTATUCTHYECKON 00paboTKN HH(OpMAIMK (BRIUMCICHUE TOUYCUHBIX U HHTEPBAIBHBIX OLIEHOK
pe3ynbTaTOB M3MepsieMoil BenuuuHbl), ux peanmzanuu B [IKM MATLAB. Hcnonbs3oBanue
dbyHkumii min, max, median, var, polyfit, polyval.

3.2. Ilpubmmxkenue pyakumii. MaTEponsamus MHorowieHaMu. KycouHast HHTepHOSAIHS
(crmaitn). Onenka norpemHoctd. Oynkiuun MATLAB nns pabotel ¢ MHorowieHnamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BeiuucieHue onpeaeNeHHbIX UHTErpaioB, aJrOPUTMbl METOJOB MPSAMOYTOJbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKAa MOTPEIIHOCTH METOO0B. Peanu3anus airopuTMOB YMCIIEHHBIX
METO/IOB BBIUKCIICHHSI OTIpeIeNICHHBIX HHTETpasioB B cpere MATLAB, npuMeHeHne cTaHAapTHBIX
bynkuwmii trapz, quad, integral

3.4. UccnenoBanue (GpyHKIMU OAHOW MEpPEeMEHHOH. PemieHune HenMHEWHOro ypaBHEHUS
f(x)=0. Otnenenue KopHEH. AJITOPUTMBI YTOUHEHHS] KOpPHSI (METOJ IOJIOBUHHOTO JEJIeHUS,
Hriotona, mpocroit urepauun). CpaBHUTENbHBIE XapaKTePUCTUKHU. Peanmu3aiusi alropuTMoB B
cpene MATLAB 1o 010k- cxemam U ¢ UCIIOJIb30BaHUEM peniareneil roots, fzero.

3.5. UccnenoBanue ¢ynkuuu onaHo mnepemeHHoil. Ilowck skctpemyma ¢yHKIIUN
BorunicnuTenbHble alrOpUTMbl HAXOXACHUS JIOKAIBHBIX U IVIOOATBHBIX SKCTPEMYMOB (METOJ
JIeNIeHHs] OTpe3Ka IOMOoJIaM, METOJ] 30JI0TOr0 CEYEHHsI), UX peajH3alMu Mo OJIOK- CXeMaM M C
ucnoip3oBanueM peuiarens fminbnd B cpene MATLAB.

Pasnen 4. Komnbrorepusblie cetu. ba3bl JaHHBIX.

4.1. KoMmnbpioTepHBbIE CETH: TOTOJOTUU CETEeH, MX XapaKTEPUCTHUKU. TOMOJOTHH CETEi:
3B€3/IHasl, MIMHHAs, KojbleBasd. CeTnu 3aKpbhITOrO THUIA: JIOKAJIBHBIE U PACIPEICICHHBIE CETH,
KopropaTtuBHble ceTH. [IporpaMMHO-TEXHHYECKOE OOecreueHue: aapecanusi, oleparloHHas
CUCTEeMa, aJlanTepbl, JApaiBepbl, MPOTOKONbI (0COObIe S3bIKHM, HAa KOTOPHIX OOMEHHBAIOTCS
uH(popMalrel KoMIboTePsI B ceTu, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnobampHble cetd pazmuuHoro macirada (WAN —Wide Area Net, MS Network,
Internet). Bozmoxknoctu cetu Wurtepner, Cucrema TenekoH(pepeHIH. DIeKTpOHHAs IouTa.
Hoctyn k wuHbOpMalMOHHBIM pecypcaMm. 3amurta wuHopmanuu. [loHarue Oe3omacHOCTH
KOMIIBIOTEPHON HH(OpMAaLUU: HaJIeKHOCTh KOMIIBIOTEPA, COXPAaHHOCTb JIAHHBIX, 3allUTa OT
BHECEHMsS] M3MEHEHUU HEYNOJIHOMOYEHHbIMU 50 NuIIaMHM, COXpaHEHUE TalHBbI MEPENHCKU B
AIIEKTPOHHOU CETH ANTOPUTMBI 3aIIUTHI MH(POPMAITUN: METO/IBI 3aIIUTHI, KOMITBIOTEPHBIE BUPYCHI
u O60ppOa ¢ HUMHU. MeToApl peanu3aluy 3aluThl WH)OpPMAIMK: MPOTPaMMHBIE, ammapaTHbIE,
OpraHU3alMOHHBIE.

4.3. Nuadopmarmonnbie cuctembl. CUCTEMBI ynpaBlieHUss OaHKaMu W 0a3aMu JaHHBIX.
Pensimmonnas monenb naHHbIX. CTpyKTypa 3amucH, METOMbI JocTyna K uHdpopmanuun. OOMeH
TaHHBIMU ¢ Apyrumu npuinoxeHussMa WINDOWS: TeKCTOBBIME peJakKTOpaMU U IEKTPOHHBIMU
TabJIMIaMu.

4.4. Pensumonnas Oa3a manHeix ACCESS. I'maBHOe OKHO, MEHIO KOMaH], ITaHENb
uHCTpyMeHTOB. Co3/1aHKe U OTKPbITHE 0a3bl TaHHBIX. BBOJ 1 pejakTHpOBaHUE TaHHBIX B pEXKUME
TaOMUIBI M pEeXUME KOHCTpyKTOpa. DopMHpOBaHHME 3alpocoB. 3ampochl NPOCTHIE U
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MHOTOTa0JIMYHBIE, 3arpockl ¢ ycinoBusmMu. Co3ganue oTueToB U GpopM. TexHomorus peann3anun
npocreimux 3aaau cpeacreamu CYBJl ACCESS.

4. O0beM AUCUMILVINHBI M BUJbI Y4eOHOH padoThl

Cemectp
Bun yuebnol paboThl I cemectp
3E Axan.
9.
OO01asi TPY10€MKOCTh TN CIUTITTHHBI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,36 85
B TOM 4YHCJIe B (hopMe MpaKTUUECKON MOATOTOBKH 0,5 18
Jlexumnm (JI) 0,47 17
[Tpaktuyeckue 3ansatus (I13) 0,94 34
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,25 9
JlabopaTopusbie padoTsl (JIP) 0,94 34
B TOM 4YHCJIe B (popMe NpaKTUUECKON MOATOTOBKH 0,25 9
Camocrositesibnas pa6ora (CP) 0,64 23
ITepepaboTka yueOHOr0 MaTepuaia 0,06 2
[ToaroroBka K MPaKTUYECKUM 3aHATUSIM 0,06 2
[ToxroroBka K 1a00paTopHBIM paboTam 0,06 2
IToaroroBka K 3K3aMeHy 0,36 13
[ToaroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO 0,06 2
Jlpyrue BubI CaMOCTOSTENHHON pabOThI 0,06 2
Buabl KOHTpOJIS
JK3aMeH 1 36
KonTakTHas camocTosiTenbHas paboTa 1 0,4
CamocTOoATeNbHO H3YYEeHHE Pa3/IesIOB TUCIIUILIIHHEI 35,6
Buja nTOroBoro KOHTpoOJIs: JK3aMeH
Cemectp
Bun yaeOHo# paboTh 1 cemectp
3E Acrtp.
9.
O01as Tpya10eMKOCTh 1N CIUNITHHBI 4 108
KonrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 2,36 | 63,75
B TOM 4HCIIe B GOopMe MPAKTHUECKON IO OTOBKH 0,5 13,5
Jlexmm (JI) 0,47 12,75
[Tpaktuyeckue 3anstus (I13) 094 | 255
B TOM YHCJIe B (hOpMe TPAKTUIECCKON TTOJITOTOBKH 0,25 6,75
JlaGopatopusbie pabdotsl (JIP) 0,94 25,5
B TOM YHCJIe B (hOpMe MPAKTUIECCKON TTOJITOTOBKH 0,25 6,75
CamocrositenbHas padora (CP) 0,64 | 17,25
[TepepaboTka yaeOHOT0 MaTepHaia 0,06 1,5
[ToaroToBKa K MPaKTUYECKUM 3aHITHSAM 0,06 15
[ToaroToBka K 1a00paToOpHBIM paboTam 0,06 15
[ToAroToBKa K 3K3aMeHY 0,36 9,75
[TonroroBka K NpOMEXYTOYHOMY KOHTPOJIIO 0,06 15
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Jlpyrue BUIbI CAMOCTOSITENIEHON PabOTHI 006 | 1,5 |
Buabl KoHTpOJIS |
IK3aMeH 1 27
KoHTakTHas camocTosTeNbHas paboTa 1 0,3
CaMoCTOSATEIbHO U3YUYEHUE PA3AEIOB IUCHUILIMHbI 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«IIpoduabHoe nporpaMMHoOe odecriedeHue IJIsl pelieHus 3a71a4 npodeccuoHaAJIbHOM
AeSTeIbHOCTID)

1. Heap AucOMIVIMHBI — 03HAKOMJIEHHE CTYACHTOB C TEOPETUUYECKUMU, TPAKTUIECKUMU
Y METOJI0JIOTMYECKUMH OCHOBAMHU COBPEMEHHBIX MH(POPMALIMOHHBIX CUCTEM. B paMkax n3ydenus
JUCLHUIUIMHBL Y CTYACHTOB (POPMHUPYIOTCS TEOPETHUYECKHE 3HAHUS U MPAKTUYECKHE HABBIKU TI0
MHCTPYMEHTAJIBHBIM CPEJICTBAM MporpaMMHoro odecneueHus. CTyJIeHThl U3y4aroT Ha MPaKTUKe
BUIBI HH()OPMAITMOHHBIX TEXHOJIOTHH.

3aja4u AUCHMILIMHBI — IPUOOPETEHNE CTYIEHTAMU MTPOYHBIX TEOPETUYECKUX 3HAHUH U
IPAaKTUYECKUX HABBIKOB B 001aCTU MH()OPMAIIMOHHBIX TEXHOJIOTUH.

2. B pe3yibTraTe H3yYeHUs] AUCHUILIMHBI 00y4aIOIMICH JOJIKEeH:
OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI CTYJCHT OJOJIPKCH:

3namey:

— IpoLlecChl, METOAbl IOHUCKa, cOopa, XpaHeHHs, OOpabOTKM, NpeACTaBICHUS,
pacnpocTpaHeHuss MHGOpMaUu M CIOCOObI OCYIIECTBJIEHUS TaKUX IPOLIECCOB M METO/0B
(uH(pOpPMAaIOHHBIE TEXHOJIOTHN)

— COBPEMEHHBIE MHCTPYMEHTAJBHBIE CPEJbl, MPOTPaMMHO-TEXHUYECKHE TIAaT(GOpPMBI U
IpOorpaMMHBIE CpEJICTBA, B TOM YHCJIE€ OTEUYECTBEHHOTO HPOM3BOJICTBA, MCIIOJIb3yeMblEe IS
peteHus 3a1a4 npoeCCHOHATBHON AEATENBHOCTH, H TPUHIUITHEI HX paOOTHI.

Ymemy:

— BBIOMpATh M HCIOJB30BATh COBPEMEHHBIE WH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIE W
UHTEJUIEKTYaJbHbIE TEXHOJIOTUH, WHCTPYMEHTAJIbHBIE Cpellbl, MPOTrPaAMMHO-TEXHUYECKHE
wiathopMbl M TPOTPAMMHBIE CPENICTBA, B TOM YHCJIE OTEYECTBEHHOTO IIPOM3BOCTBA, IS
peleHus 3a1a4 NpoQecCuoHaIbHOMN e TeNTbHOCTH

— aHATM3UPOBATh MPO(ECCHOHANBHBIC 33a4H, BHIOMPATh U HUCIOJIB30BAThH IOAXOSAIINE
NT-TexHOIOTHH.

Braoemy:

— HaBBIKaMU paboTHI C JekamuMu B ocHoBe U T-pemennii faHHbIMU

— HaBBIKAMH TPUMEHEHUS COBPEMEHHBIX HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
MHTEJUIEKTYaJIbHBIX TEXHOJIOTUH, MHCTPYMEHTAJIbHBIX CPEACTB, B TOM YHCIE OTE€YECTBEHHOI'O
MIPOU3BOJICTBA, JUISl pEIIeHUs 3a/1a4 MPOPECCUOHANBHOMN 1eATEeIbHOCTH.

3. Kparkoe cogepxkaHue IUCHHUIIMHBI

Paznea 1. IIKM Python u oco6eHHOCTH ero peaju3anvu AJisl pelleHUus] pacyeTHbIX
3a/1a4 B XUMMHU U XHMUYECKOil TeXHOJOIuU

1.1.  OObBEeKTHO-OpMEHTHPOBAHHBIK  SI3BIK  IporpammupoBanus Python:  0630p.
Oco0eHHOCTH U CBOMCTBA 00BEKTHO-OpHEHTHpOoBaHHOTO nporpammupoBanus (OOIT). Coznanue
W HcTofib3oBanue quctpuOyTuBa Anaconda. Madpactpykrypsr Spyder, Jupiter, cTpykTypa s3bIKa.
OCHOBHBIE CTPYKTYPBI JaHHBIX (CIIUCOK KOPTEXK, OOBEKTHI) U ONEpaluy HaJl HUMHU. AJITOPUTMBI.
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OcHOBHBIE ANTOPUTMHUYECKHE KOHCTPYKIMH (CII€J0BaHNE, BETBICHUE, ITUKJIIbI) U UX pealn3alius
B Python.

1.2. BBenenue B mporpaMmmupoBanue Ha si3bike Python. CTpykTypa mporpamMmmsl, OTCTYIIHI,
MOJIyJIA, ONEpaTopbl, HYHKIIMK (MMEHOBAHHBIE U aHOHUMHBIC), 0COOeHHOCTH. CTaHIapTHEIC U
HecTaHIapTHhIe (QyHKIHMH si3bika Python (oOmiero Ha3zHaueHuWs, mMaTeMaTH4YecKue, oOpaboTKa
CTpPOK, BBOJI/BBIBOJT).

1.3. Pa3paboTka anropuTMoB, IpOrpaMMUpPOBaHKE U OTiajika mporpamMm Ha Python (B
cpene Spyder). Ynpasmnsitonue koncrpykuuu if, for, while.

1.4 O630p MpeaMEeTHO-OPUEHTUPOBAHHOM OMOIMoTeKn Moy el Python nis HaydHBIX M
MH)KEHEPHBIX Bbluncienuii SciPy (Moxynu scipy u numpy, a Taxoke matplotlib), cpaBaenue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy mJisi BEKTOPHBIX W MaTPUUYHBIX BBIYMCICHUN
ndarray. OcoOEHHOCTH BBIIIOJHEHHUS JEHCTBMI HajJ MaTpuIaMu (CIIOKEHUE, BBIYUTAHHE,
YMHOXXEHHE, oOpalienue) Ha s3bike Python. MHopmanmonnsie MmaTpuynbie GyHKIIMK (HOpMa,
ompenenurens, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., uHAEKCHpOBaHHE,
MaTpUYHOE Mpou3BeAcHUE U PyHKITMU MOy st numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpaduxoB Ha si3pike Python c¢ ucmonbp3zoBanmem momysst matplotlib.
Oyukimu  monyns  matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHOBKa MapaMeTpoB M aHHOTHPOBAHUE TPAPHUKOB.

Paznean 2. Meroabl BbIYMCAUTENbHON MaTeMaTHKH. OCHOBHBIE 3Tanbl pelleHUs
3aga4 Ha DBM. Pemenne cucreM JiuHeidHbIX ajnredopandeckux ypapaenui (CJIAY)

2.1. IlpsaMble U UTEpaALIMOHHBIE YUCIEHHbBIE METO/BI. DJIEMEHThl TEOPUU MOTPEIIHOCTEH.
[Tonsitue HOpMBL. OCOOCHHOCTHM MaIIMHHOW apudmMeTuku (kpaTtkuii moBTop). OcobeHHOCTH
BBITNIOJIHEHUS JEMCTBUIM HaJl MaTpulamu (CII0KEHHE, BBIYMTAHUE, YMHOKEHUE, oOpallleHue) Ha
s3bike Python, nndopmanronnsie MaTpuuHble GyHKINU (HOPMa, OPEAEIUTENb, PAHT).

2.2. Pemienue cucteMm JuHEHHBIX anreOpamdeckux ypaBHeHud (CJIAY). IlocranoBka
3agaun. [lorpemnoctu. MeToapl € HCMONB30BAaHHEM OOpPATHOW MaTpPUIIBI U METOJ IMPOCTHIX
utepauuil. Pemenne CJIAY Ha s3pike Python c¢ ucnonb3zoBanmem moxpyneir numpy.linalg u
scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. 0O630p meronoB pemienus CJIAY. BwruucnutenpHasi yCTOWYHUBOCTH, CXOIUMOCTH
MeTo10B. OOYCIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpanueckux ypaBHeHui (CJIAY) u uncno
00YCIIOBIICHHOCTH.

Pasznen 3. O6padorka pe3yabTaTOB M3MepeHHs OAHON Bean4ynHbl. [Ipnbamxenue
(pyHKIMM MHOroO4WIeHAMH C OJHOM He3aBHCHMOIl mepeMeHHOH. Pemenue cucrem
HeJMHelHbIX ypaBHeHuil (CHY) ynciieHHbIME MeTOAaMHU

3.1. O0paboTKa 3KCIEPUMEHTANBHBIX JaHHBIX. TOYECYHBIC W HHTEPBAJIbHBIC OICHKU.
Oyuknun Python. Onpenenenne kpurepust CTbIOAeHTa

3.2. Tlpubmmwxenue QyHKIUA. MeTonbl WHTEPHONSANMUA 3aBUCUMOCTEH C OIHOU
HE3aBUCUMOI1 nepeMeHHON. HTeprnonsuuonHblii MHOTousIeH Jlarpanxka, peanuszauus B Python.

3.3. Ilpubnmwxenue QyHKud. MeToapl anmpoKCUMAllUA 3aBUCUMOCTEH C OIHOU
He3aBUCHMOI nepeMeHHON. Metoa HanMenbInx kBajaparoB (MHK). Mcnonb3oBanue ¢pyHKuui
Python nmns  ammpokcumarmuun  uw MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsg_linear.

3.4. AnropuTMBI METO/Ia IPOCTOM UTepanuu 1 Metoaa HetoToHa - Padcona st pemenust
CHY. CxopocTh CXOTUMOCTH, OLIEHKU HOrperHocTy. Peanuszanus metonos B Python.

3.5. Metoauka WUCHOJB30BaHUS pemiarenel B Moayie scipy.optimize, GyHKIUU
root_scalar, root.

Paznen 4. Peumienue 3aa4 MHOIOMEPHOH ONTHUMHM3ALMU YHMCJIEHHBIMH MeTOJaMM.
AHaJu3 U pemieHue A PepeHINATBHBIX YPABHEHUH YMCJICHHBIMHM METOAAMHU

4.1. Knaccudukanus 3amad ¥ METOJOB ONTUMH3ANMUA. METON TpagueHTHOTO CITyCKa.
Mertoa negopmupyemoro MHOrorpanHuka. Peanuzamus meronos B Python.
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4.2. Berpoennsie MeToabl SciPy. Beibop pemarens B Mmoayie scipy.optimize BectpoeHnnbie
merobl SciPy, ¢pynkuum minimize_scalar, minimize.

4.3. AnTropuTMBI METOJIOB perieHus qudpepeHranbHbpIX ypaBHeHH. MeTo bl Diiepa u
ero moaudukanuu. Peanu3zamus meronoB B Python. Beibop pemarens B Moayne scipy.integrate,
¢dbynkuuum solve ivp, solve bvp.

4. O0beM AUCHUILIMHBI H BU/AbI Y4eOHOH padoThl

Cemectp
Bun yaeOHoO# paboThI 2 cemectp
3F Axan.
9.
O01as TPYA0eMKOCTh TN CIUTITHHBI 2 72
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 51
B TOM 4YHCJIe B (hopMe NIPAKTUIECKON MOATOTOBKH 0,5 18
[TpakTnueckue 3anstus (I13) 0,47 17
B TOM 4HCIIe B popMe MPAKTHUECKOU OTOTOBKH 0,25 9
JlabopaTtopusie padoTs (JIP) 0,94 34
B TOM 4HCIIe B popMe MPAKTHUECKON OTOTOBKH 0,25 9
CamocrositesbHasi padora (CP) 0,58 21
KonraktHast camocrositenpHasi pabota 0.58 0,2
CamoCTOSITEeNbHOE U3YUCHUE Pa3/IeNIOB TUCIUILINHEI 20,8
BuJ HTOroBOro KOHTPOJIA: 3auer
Cemectp |
Bun yuebHoit paboThl 2 cemectp
3F Acrtp.
q.
O0mas TpyA0EMKOCTb JMCIHIIIHHBI 2 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 142 | 38,25
B TOM 4ucIe B popMe MPAKTUYECKON OTOTOBKU 0,5 13,5
[TpakTuueckue 3austus (I13) 0,47 | 12,75
B TOM 4HCIIE B GOopMe MPAKTHUECKON IO OTOBKH 0,25 | 6,75
JlaGopatopusbie pabotsl (JIP) 0,94 | 255
B TOM 4HCIIe B pOopMe MPAKTHUECKON TIOJTOTOBKH 0,25 | 6,75
CamocrositenbHas padora (CP) 0,58 | 15,75
KoHTakTHasi camocTosaTeNnbHas paboTa 0,15
0,58
CamocTosTenpHOEe H3YUYCHUE PA3/IeNIOB TUCIIHILUIHHEI 15,60
BuJ HTOroBOro KOHTPOJISA: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«3Hepr0Hac1)1meHm)1e MaTepI/la.HbI: BU/bI, CBOﬁCTBa, I[p]/lMeHeHI/Ie»

1. Heap AMCUMIUIMHBI — O3HAKOMJICHHE OOYYaIOIMXCS C OCHOBHBIMU TOHSTHSMU B
MOPOXOJICTNH; KIacCHU(PHUKAIUEH BOOPYKEHH M DSHEPrOHACHIIICHHBIX MartepuanoB (OM) —
MOPOXOB, TBEPABIX pakeTHbIX TOIUB (TPT), MUpOTEXHUYECKUX COCTABOB U T.II.; KOMILJIEKCOM
TpeOoBaHU, MPeabIBISIEMbIX K OM; OCHOBHBIMU BHJIaMU SHEPreTUUYECKHUX MpeBpaiieHnii M
(TepMuUecKOe pa3oKEeHUE, TOPEHUE, IETOHAITHS); YPHEPTETHISCKUMU XapakTepucTukamMu OM u
METOJaMH UX ONPEEICHUS; TPUHIIMIHAIbHBIMA TEXHOJIOIMUYECKUMHU CXEMaMH MPOU3BOJICTBA U
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UJIesIMH, 3aJI0’)KEHHBIMH B OCHOBHBIE TEXHOJIOTHYECKHE MIPOIIeCcChl. B Kypce yaensercs BHUMaHHe
K DM, nmpuMeHsieMbIM KaK B OOOPOHHBIX, TaK U TPAXIAHCKHUX HENSIX (TOPOXOBBIE aKKYMYIISATOPHI
JIABJICHUS, JBUTATEIM HMCKYCCTBCHHBIX CIIYTHHKOB 3€MJIM, METCOPOJIOTUYECKHE DPAKETHI,
MIPOTUBOTPAIOBEIC CUCTEMBI, MATHUTO-TUAPOAMHAMUYECKUE TEHEPATOPHI, a3P030JIbHBIC CHCTEMBI
MOXKapOTYIICHUs, TYpOOOYpHI | T.I1.).

2. B pe3yabTaTe U3y4eHusl AUCHUIIMHBI 00yYAOMIUIACS T0JIKEH:

Obnadamyp ClEeAYONIMMA KOMIIETCHIIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUSI:

YK-1.1, OIIK-1.9, OIIK-1.14, OIIK-1.16, OIIK-3.7, I1IK-2.1, TIK-2.6, TIK-2.7, T1K-3.1,
[K-3.2, TIK-3.3, TIK-3.4, IICK-2.1.1, TICK-2.1.4, TIICK-2.1.5, IICK-2.2.5, TICK-2.2.8,
[1CK-2.3.8.

3namy:

— BUJBI COBPEMEHHBIX HCTOUYHHMKOB dHeprum (BB, mopoxa, TPT, mmporexnudeckue
COCTaBbl) ISl BOGHHOM (apTUJUIEPUICKON U PaKeTHOM) TEXHUKHU U TEXHUKH ISl TPAXKIAHCKOTO
IPUMEHEHUS;

— DHEpreTUYecKre U OaUIMCTUYECKUE XApPaKTEPUCTUKH OM pa3iauyHOro Ha3HAuY€HUs,
METO/Ibl UX pacyeTa U 3KCIEPUMEHTAIbHOTO U3MEPEHNUS;

— OCHOBHBIE BHJbI SHEPreTHUYECKHUX MpeBpamieHuit OM (TepMUYecKoe pas3sioKeHHe,
ropeHue, JEeTOHAIHS);

— OCHOBHbBIE€ TEXHOJIOTMYECKHE IPOLECChl U TNPUHIUIHNAIBHBIE CXEMbl NPOU3BOJCTBA
pa3IMyHbIX BUJI0B OM;

Ymemn:

— pa3nMuaTh OCHOBHBIE BMJIbI HHEPreTMUECKHUX IpeBpameHuil OM (Tepmuueckoe
pa3joXeHue, TOpeHue, JCeTOHAIUs) 10 DHEProOBBIIEIHHIO, CKOPOCTH  IPEBpAIlCHUS,
OTaHOJIENTUYECKUM IPOSIBIICHUSIM;

— ONPEENIATh PACYETHBIM IIyTEM DSHEPIeTUUYECKUE XapaKTEpUCTUKU OM pa3inyHOro
Ha3Ha4YeHHs (sl Ta30T€HEPATOPOB, CTBOJIBHBIX M PAKETHBIX CUCTEM);

Braoemw:

— MPaKTUYECKUMH HaBbIKAMU PacyeTa dHEPreTUYEeCKUX XapakTepucTHK OM pa3indHoro
Ha3Ha4YCHMS,

— HaBBIKAMU M3y4eHUs U 0000111eHNsT HHPOpMaIUK B 00JIACTH TEXHOJIOTHUH MTPOU3BO/ICTBA
Y CBOMCTB YHEPrOHACHIIIEHHBIX MAaTEPUAJIOB.

JucuumninuHa "OHEpProHachIICHHbIE MaTepuaibl: BHJbI, CBONCTBA, NpUMEHEHHE"
0asupyercss Ha 3HAHUSAX W YMEHHSX, MOJYYEHHBIX CTyJEHTaMH INpU HU3y4eHUH (U3HKH,
MaTeMaTHKH, OOIIEH U HEOPTraHUYECKOM, OPraHNIECKON XUMHH, XUMUUECKOU TEPMOJIUHAMUKH,
MEXaHUKHU 1 WH)XEHEPHOU rpaduKu.

3. KpaTkoe coaep:kanue JUCHUIIUHBI:

Pa3pea 1. I[lonsiTe 00 HCTOYHUKAX JHEPIUH M JHEPrOHACHIIIECHHBIX MaTepHaJIax.

[TonsTre o sHeproxaceinieHHbIX MaTepuanax (OHM) kak MOIIHBIX HCTOYHUKAX YHEPTHH.
Knaccugpukanus OHM no npumeHneHuro: B3pbiBUaThle BemectBa (BB), mopoxa, pakeTHble
TOIIMBa (TBEpAble, XuAKWe, TuOpuanble), nuporexHudeckue coctasbl (IIC). TpeboBanus,
npenbsasiasemsle kK BB, nmopoxam, TPT u I1C.

Knaccudukanus XMMHUYECKHMX paKeTHbIX TOIUIMB (KUIKHUE, TBEpjble, THOPUIHBIE).
Knaccudukanmst (Bumpi) mopoxoB u TPT (mupokcumnmHOBBIE, OaTIMCTUTHBIC, KOPAWTHBIC,
cdepuueckue, cmeceBble). VX mpumepHbIe COCTaBbl U 001aCTH IPUMEHEHHUS (CTPEIIKOBOE OPYKHUE,
apTIWUICPUICKUE W paKeTHbIe CUCTeMBbI). Macca 3apsiioB mopoxoB u TPT, ucrnonp3yembix B
pa3IMYHbIX CUCTEMAX.

Knaccupukauus u macmrabel npumenenus IIC. Kommonentst IIC: okucnutenu,
roproune, IeMEHTaTOpbl, J00aBKH CHEUUATbHOrO HaszHaueHHs. D(QeKThl, JOCTUTaeMble C
nomotnbio [1C. Ocobennoctu ropenns [1C. TpeboBanust, npeapsasusiembie k [1C.

142



Henenne BB 1o xumudeckoMy cocrtaBy. IlpuHumnel koHcTpyupoBanuss BB u
HHEPrOeMKHX KOMIOHEHTOB MmopoxoB U TPT. OcHoBHbIe peaknyuu X noiydeHus. TpeboBaHus,
npenbsaBiasemMble K BB pasnuynoro HazHaueHus.

Pa3nesa 2. OcHoBHBIE (pOPMBI XUMHUYECKOT0 npespamennss JHM.

Ilonatne 006 OCHOBHBIX (OpPMAaX XUMHUYECKOro IpeBpaiieHuss OM: MeaneHHOM
TEPMUYECKOM Pa3JIOKEHUHU, TOPEHHUH, JeTOHAUH (B3pbiBe). OOImIas XxapakTepuCTHKA MPOLIECCOB.
CKOopoCTh pacnpocTpaHeHHs T'OPEHHs W B3pbIBa. [Ipomecchl ropeHuss — OCHOBHOM HCTOYHHK
NOJTyYEHUs] SHEPTUHU JUIs )KU3HU yenoBedecTBa. [lonarue o pusnmueckoi 1 XUMUYECKON CTORKOCTH
OM, rapaHTuiiHble CPOKH XpaHeHHUs. CaMOyCKOPSIOIUECS PEAKLIMU - OCHOBA IIPOLIECCOB TOPEHUS
U JeToHaluu. TeroBoe, aBTOKATAIUTHUECKOE M LEMHOE YCKOpeHue peakuuid. OCHOBHbIE
YCIIOBHS IPOTEKaHUs peakuii B pOpMe TOPEHUs U B3pbIBa.

[lonsiTue o 4YyBCcTBUTENBHOCTH OM K pazauyHbIM  BO3JCHCTBHUSM: TEIIOBBIM,
MexaHudeckuM (ynap, tpeHue) u ap. [lonsrue o mepexoie ropeHus B JETOHAIMIO U Mepbl
IIPEAOTBPALIEHUS IIPOLIECCA B YCIOBUAX IIPOU3BOACTBA U XPAHEHUS.

PazHooOpa3zue 3ajmay, pemaeMblx € IOMOLIBIO JHEPreTHYECKUX MaTepuasos,
UCIIOJIB3YEMBIX B pexkuMe ropeHus. [IoHATHE O TOpEHMHM pa3IMYHBIX BEIIECTB: KUHETUYECKUM,
mubdy3noHHbIN, pexxumbl ropeHus. 'openune BB, mopoxos u IIC. Ponb oTeuecTBEHHBIX y4EHBIX
B CO3JIaHUH TEOPHUH F'OPEHMS T'a30B U KOHJACHCUPOBAHHBIX SJHEPreTUYECKUX CUCTEM.

IToHATHE 00 OCHOBHBIX IpOLECCAX, IPOUCXOAIIUX PU APTUIUIEPUICKOM U PaKETHOM
BBICTpEJIC U B ra30reHepaTopax. 3aKOHbI ra3000pa30BaHMsI IPU TOPEHUH. 3aBUCHIMOCTH CKOPOCTH
TOpPEHUsl TMOPOXOB OT JaBJIEHUS M HaudanbHOM Temmeparypsl 3apsna (To). X npaktudeckoe
3Ha4yeHue. ['eomerpudeckre GopMbl  pa3Mepbl TOPOXOBBIX 3aPSJIOB.

OcHoBbl Teopuu B3pbiBa. PopMbl AelcTBUS B3pbIBa (Opu3aHTHOE U (pyracHoe). CKOpPOCTb
Y KPUTHYECKUM JUaMETp JE€TOHALMHY, BEJIMYMHBI JABJICHUM B I€TOHAMOHHOU BoJiHE. [loHsATHE O
KymMynaTuBHOM 3¢ ¢dekre. bamanc sHeprum npu B3pbiBe. YJapHble BOJHBIL. PabGora B3phiBa.
Macmrabsl npuMeHeHus: BB B BoeHHOM Jie71€ ¥ B HApoAHOM X03s1iicTBe. PaccTosnus, 0e3onacHbie
10 JIECTBUIO yJAPHBIX BOJIH.

Pa3nes 3. OcHOBBI TeXHOJIOTHH NOJy4YeHHA pa3andHbix JHM.

Vcnonb30BaHue U posib pa3IMyHbIX MOJIUMEPOB Ui co3aanus DM (mopoxos, TPT, IIC).
[lonumepHbIE  DHEPrOHACHIIEHHBIE  MaTEPHAJIBI. I'omorenHele W reTreporeHHbIe
JHEProHaCHIILCHHbIE MaTepuabl. [IoHATHE O OIMMEpPHBIX KOMIIO3UTaX. DyHKIWH MOJIUMEPHBIX
koMnoHeHToB B DHM. TepMmomnnacTsl, 31acTOMIIACTHL, TEPMOPEAKTUBHBIE OIMMeEphI. CBA3YyIOLINE
HHEPrOHACHIIIEHHBIX MOJUMEPHbIX MarepuanoB. [lonatue o ruactudukaropax. AKTUBHbIE U
HEaKTUBHbIE CBS3YIOLIUME. OHEPrOHACHIINICHHbIE TMOJUMEPHI - HUTPAThl  LEJUIIOJIO3BL,
MOJIMBUHUIHUTPAT, a3ufocoiepkamue mnonumepsl U Ap. I[lomuMmepsl 1  HEaKTHBHBIX
CBS3YIOLIUX.

TexHonornueckne u Qusuko-mMexannuyeckue cpoiictBa DHM. OcHOBHBIE C€IOCOOBI
nepepadoTku nonumepcoaepxkamnmx IHM B uznenus. [loHsTHE O TEXHOJIOTUYECKHX CBOMCTBAX
HHEPTrOHACHIIEHHBIX MOJIMMEPHBIX MaTepuanoB. KpaTkue cBefeHUs O Peojoruud M TpUOOHUKE
DHEPrOHACHIIICHHBIX IMOJIMMEPHBIX KOMIIO3UTOB. BiHMSHHE pPEOJOTHMYECKHX XAPaKTEPHUCTHUK
KOMIIO3UTOB Ha crnocoObl ux mnepepabotku. Ilonsatue o koddduimenTax BBITSIKKH,
TE€XHOJIOTUYHOCTH, 00KaTHSI.

TpeboBanust k (U3MKO-MEXaHUYECKHM XapakTepucTukam mnoiauMepHbix DHM. Cas3b
(GU3MKO-MEXaHUYECKUX  XapaKTepUCTUK C  YCJIOBUAMU  XpaHEHUS U NPUMEHEHUS
HHEPTrOHACHIIEHHBIX U3/eNUil (Ha MpUMepe BKJIAIHBIX U IPOYHO CKPETUICHHBIX U3/1ETHUN).

biiok-cxeMbpl TPOM3BOACTB HSHEPIrOHACHIINICHHBIX KOMIIO3UTOB — MeTarelbHbIXx BB
(mopoxoB u TPT). brok-cxems! npoussoacts BB. Crioco6sr nonyuenust nzaenuit u3 BB u I1C.
Bonpock! 6€30macHOCTH U SKOJIOTHH MPH MOTYYEHUH SHEPTreTHUYECKUX MaTepHaioB.

Pa3nea 4. [Ipumenenune DHM B rpakaaHcKux meJsix.

Kpartkue ucropuueckne cseneHus 1no npumenennto JHM.
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[Tpumenenne DHM B rpak 1aHCKUX LENSAX JIJIs1 PEIICHUS BAXKHBIX HAPOAHOXO035MCTBEHHBIX
3a/1a4: WHTEHCUUKALUs N0ObIYM HE(PTH, MOPOXOBBIC AKKYMYJISTOPHI IABJICHUS, IBHUTaTEIN
MCKYCCTBEHHBIX CIyTHHKOB 3€MJIM, METEOPOJIOTMYECKUE PAKEThI, MPOTUBOIPATOBBIE CUCTEMBI,
pa3Be/IKa MOJIE3HBIX UCKOMAEMBbIX (JIEKTPOPa3BEKa C IIOMOIBI0O MATHUTO-TUAPOINHAMUYECKUX
reHepaTopOB, CeiicMOpa3BeIKa), a9PO30JIbHbIE CUCTEMBI IOKAPOTYILIEHUS, UMITYJIbCHBIE CUCTEMbI
NOXKApOTYIIEHUs, TypOOOyphl, B3pBIBHBIE pPA0OTHI, TOIYYEHHUE CBEPXTBEPHABIX MAaTepHUaloOB
(anmma3s, KopyHA, HUTpUI O60pa), pe3Ka KPYImHOradapuTHEIX OOBEKTOB C MOMOIIBIO YIJTMHEHHBIX
KYMYJISITUBHBIX 3apsiIOB, CBApKa B3PHIBOM U JIPYTHUX.

[TonsiTre 06 yTUIM3aluy SHEPreTUUECKUX MaTepUAIIOB.

Pa3nea 5. Jneprerudeckue xapakrepuctukn JHM u MeToabl UX onpenesieHus.

OCHOBHBIE PHEPIETUUYECKUE XAPAKTEPUCTUKH apTuiuiepuiickux nopoxos, TPT, BB u I1C:
CWJIa I0poXa, IOTEHLMAT, YAEJIbHBIM HMMIYJIbC, KaJOPUWHOCTb, TEMIIEpaTypa TIOpEeHUs U
B3PbIBUATOrO IPEBpAILEHUS. METObI UX IKCIIEPUMEHTATBHOTO ONPEACIICHHUS.

PacuerHble Meronbl ompeneleHus 3Heprernyeckux napamerpos OHM. PasnoBecue
TEPMOJMHAMHYECKUX CUCTEM C (a30BBIMU M XUMHUYECKUMH mpeBpamieHusMu. O0001eHHoe
yYpaBHEHUE IMPEBPALLEHUS TOIIMBA IpU ropeHuu. OpUEHTUPOBOYHBIN pacyeT cocTaBa U
TEMIIepaTypbl IPOIYKTOB TOPEHUS. Y UET TUCCOLUALIUN.

VYHuBepcanpHbli MeTOJl pacyeTra (a3oBOro M XHMMHUYECKOro paBHOBecHs. OCHOBHbIE
ycioBHs U ponyieHus. OnpeaeneHue napaMeTpoB paBHOBECHS.

TepMoaMHaMHUECKU pacdeT DSHEPreTHYECKUX XapakTepucTuk mnopoxoB u TPT ¢
nomonibo komnbioTepHbix mporpamMm (REAL, ACTPA).

4. O06beM yueOHOM JUCUUIIJIMHBI

O0BbeM THCHUILIHHBI

Bun yuebHoit pabotbl
3E Axan. 4. | AcTp. 4.
OO0mmas Tpya10eMKOCTh JUCITUTLIMHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,89 32 24
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocTosTeNbHas padoTa 0,4 0,3
1,11
CaMoCTOsITeIbHOE U3YUYCHHUE PA3JIeSIOB TUCIUIIIIMHBI 39,6 29,7
Bujx HTOroBOr0 KOHTPOJIS: 3adeT ¢ OEHKOMH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«BHyTpeHHsA 0A/UINCTHKA)

1. leas qucuunanHbl — GOPMHUPOBAHKE Y CTYICHTOB 3HAHUS OCHOB HAYKH O IpOIleccax,
MPOTEKAOIIUX MIPH BBICTPEINE B CTBOJIE OPYAUS, B Kamepe cropanus peakTuBHoro nsuratens (PJ1)
U Ta3oreHepaTopa, WX aHalU3, PAaCCMOTPEHUE HA ITOW OCHOBE TPEOOBAHHIA IO JHEPreTHKE,
reoMeTpur u rabapuTaM, NPEeIBABISEMBIX K 3apsaaMm s P/l ¥ CTBOJBHBIX CHCTEM,
MPUMEHSEMBIX KaK B OOOPOHHBIX, TaK M B TPAXKIAHCKUX IEISIX (ITOPOXOBBIE aKKYMYJISTOPBI
JABJICHUS, JBUTATENTM WCKYCCTBEHHBIX CIIYTHHUKOB 3€MIIHM, METEOPOJOTHYECKHE PaKEeThI,
MIPOTUBOTPAIOBBIC CHCTEMBI, MATHUTO-TUAPOIMHAMUYCECKUE TEeHEPATOPHI, TYpOOOYPHI | T.I1.).

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAKOMIUIACS T0JIKEH:

Obnadams CIIEAYIOMAMA KOMICTCHIIMSIMHA W WHIUKATOPAMH WX JIOCTHIKCHUS:

OIIK-1.10, OINK-1.12, TTIK-1.2, [TIK-2.1, T1K-7.2, TICK-2.1.3, [ICK-2.2.8.

Snamu:

— CYIIECTBYIOIIME U TEPCHEKTUBHBIE KOHCTPYKIHMU 3apsSfoB U IMYTH YBEIHYCHUS
3¢ (HEeKTUBHOCTH UX ACHCTBUS,

— B3aMMOCBS3b  OaJUIMCTUYCCKUX XAPAKTCPUCTHUK 3apdd0B C OSHCPIrCTUYCCKUMU U
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reOMETPUYECKUMU MapameTpamu DM

— 3aKOHOMEPHOCTH Tra30000pa30BaHusl MpPU TOPEHHHU TIOpOXa B TMOCTOSHHOM U
MEPEMEHHOM 00bEME;

— (u3nyueckue U TEPMOJUHAMHYECKHE IPOIIECChl, MPOUCXOAAIIME B KaHalle CTBOJIA
opyAaus;

— (hu3uUecKre W TEPMOJMHAMUYECCKUE TPOIIECCHI, MPOUCXOAIINE B BHYTPH KaMephl U
COIUIA PAKETHOIO JIBUraTes;

— COBPEMEHHBIN ypOBEeHb (Mana3oHbl U3MEHEHUS) IHEPreTUUECKUX U OaNTMCTHUYECKUX
XapakTepucTuk nopoxos u TPT;

— 0aJUIMCTUYECKUE XAPAKTEPUCTUKU OCHOBHBIX THUIIOB apTUJUICPUMCKUX M PAKETHBIX

CHUCTEM;

Ymemn:

— (hopMyIHpOBaTh MPSAMYIO M OOPaTHYIO 3a/1a4U BHYTPEHHEH OAUTUCTUKY;

Braoems:

— COBPEMEHHBIMH MPEACTABICHUSIMU B 00JaCTH SHEPTreTUKU U BHYTPEHHEH OaNTUCTUKU
OM;

— HaBbIKaMU U3y4YeHHs U 000011eHNns HHPOPMAIUH B 001aCTH pa3pabOTKU, UCCIET0OBAHUS
Y TIPUMEHEHUS YHEPTOHACBIICHHBIX MAaTEPUAIIOB.

3. Kparkoe conep:kanue IUCHUIIUHBI:

Paznea 1. [Ipeamer u 3agaum 02 1JIMCTHKH.

[Ipenmer u 3amaun OamincTukd. JleneHue OaITMCTUKU HA BHYTPEHHIOI U BHEUIHIOIO.
CBsi3b OQIIIMCTUKY U TEXHOJIOTUH IIPOU3BOICTBA IIOPOXOB.

Paznen 2. Bsegenue B  pakeTHYW0 TexHUKY. OcCHOBbI  BHYTpPeHHeH
oaumuctuxku PATT.

OCHOBHBIE COOTHOLIEHUS] TEOPUH PEAKTUBHOIO JBMKEHMS. Y paBHEHHE MelepcKoro Juist
MaTepUaIbHONW TOYKM IEPEMEHHOM Macchl. PeakTuBHas cuna. Tsara nsuratens. Y aenpHas Tira.
Cxopoctb ucreueHus ra3oB. CeKyHIHBIN pacxo/1 ra3oB.

@opmyna [[MONKOBCKOrO Uil MJIEANbHOM CKOPOCTH OJHOCTYIIEHYAaTOM pPaKeTHI.
MHoroctyneHuarble  pakeTbl. BiusHue napaMeTpoB pakeThl Ha CKOPOCTb  IOJeTa.
JleiicTBUTENBHAS CKOPOCTD IOJIETA PAKETHI.

PaBrHoBecHoe naBnenue B kamepe cropanus PJITT. BnusnHue mapamerpoB 3apsna u
JIBUTATENIs HA paBHOBECHOE JaBJIeHUE. BiusiHue nokasarens CTeNeHu B 3aKOHE CKOPOCTU T'OPEHUs
Ha YCTOMYMBOCTb JIABJICHUS B KAMEPE CrOpaHHUsl.

3aKOHBl W OCHOBHBIE XapaKTEPUCTUKU JBMKEHHMsS Ta30BOr0 IOTOKa (OCHOBHBIE
COOTHOILIEHUS): YpaBHEHHE COCTOSHUS, YypaBHEHUS TEPMOJMHAMUYECKOro  Ipoliecca,
yCTaHOBUBIIIEECS T€UEHHE, OJJHOMEPHOCTh TE€UEHHUs, ypaBHEHHE pacxoja (COXpaHEHUs Macchl),
YpaBHEHUE COXPAHEHUsSI SHEPTUU.

Teuenue raza no comry. CkopocTh 3ByKa B razax. MakcuMasibHasi CKOPOCTb UCTEUEHHUS.
3aBUCHMOCTH [1apaMeTPOB ra3za OT MECTHOW CKOPOCTH MOTOKA. 3aBUCUMOCTb MECTHON CKOPOCTHU
3ByKa OT CKOpOCTH NOTOKa. Kputnueckas ckopocts. @opma cBEpX3BYKOBOTO COILIA.

Pa6ota corura PJI. Tlnomans KpUTHYECKOTO W BBIXOJAHOTO CEYCHHMS COTUIA. TeIoBBIE U
ra3oJuHaMU4YecKre noTepu. Pexxumbl paboThl CBEPX3BYKOBOI'O COILIA.

Pa3nea 3. 3akoHbI ropeHusi NIOPOXOB U 00pa30BaHNs ra3oB B IOCTOSTHHOM O0beMe.

I'eomeTpuueckuii 3akoH ropenus (npusHak Boens). UMnynbc napnenusi. DHepreTuyeckue
U OaITUCTUYECKHE XapaKTEPUCTUKH ITOPOXOB.

BbricTpoTa razoo6pasoBanusi. [IoHsTHE O 1€rPECCUBHBIX U MPOTrpeccUBHBIX Gopmax. [Tytu
oOecrieyeHns MPOrpecCUBHOTO ropeHus. CBs3b MEXIy reoMeTpueil mopoxa M oOpa3zoBaHHEM
ra3oB (pyHkuus Gopmsr).
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HecooTBeTcTBHE T€OMETPUYECKOTO 3aKOHA TOPEHHS ONBITHBIM JaHHBIM. Y JelbHas
OBICTpOTa Ta3000pa30BaHUS — OIBITHAS XapaKTEPUCTUKA MPOTPECCUBHOCTU ropeHus. Orimune
ONBITHON KPUBOM OT TEOPETUUYECKOM.

3aBUCHMOCTD JIABJICHHUSI OT YCIIOBUM 3apspKaHUs NPU TOPEHUHU IMOPOXa B MOCTOSTHHOM
oobeme. Dopmyna HoOnsg-Ilumkosa. OO6mas dopmyna nUpocTaTUKH. TeopeTudeckas
3aBUCUMOCTB P(t). YUeT Termionoreps.

Pa3znen 4. BHyTpeHHsisi 0a/JIMCTHKA CTBOJILHBIX CHCTEM.

dusnueckrue OCHOBHI Ipoliecca BbicTpesia. OCHOBHBIE MEPUO/bI JABMXEHUS CHapsia 1o
KaHaJy CTBOJIAa ¥ 3aBUCUMOCTH MEX]ly IapaMeTpaMu B KaXKIOM MEPUOJE.

bananc »Heprum mnpH BBICTpPENIE W OCHOBHOE YpPaBHCHHE BHYTPCHHEH OaUIMCTUKH.
[Torenuman nopoxa. IlpeaensHas ckopocts cHapsiaa. KIT u ap. xapakTepuCTUKH BBICTpEa.

OcHoBHble 3amaun BHyTpeHHed Oammuctuku. OOmue mnonstus. Pemenne O3Bb
AHAIUTUYECKUMU U TAaOIUYHBIMU MeTojgamu. IlyTu yBennyeHus AyIbHONH CKOPOCTH CHapsna.
[TorrpaBounblie HOpMYITBI BHYTPEHHEH OANTUCTUKH.

4. O0beM y4eOHOM JUCHUIJIMHBI

i beM AHCUHIIHHbI
Bun y4eOHo# paboTh Obnem aucuunI

3E Axan. 4. | Actp. u.

OO01as TpyA0€MKOCTh JUCIUTLIHHBI 4 144 108
KonTakTHast padoTa — ayINTOPHbIE 3aHATHS: 0,89 32 24

Jlexuuu 0,89 32 24

CamocrosiTesibHasi padoTa 2,11 76 57

CamMocTosATeIbHOE U3YUYCHHE PA3ACTOB IUCIUTUIMHBI 2,11 76 57

Buabl KOHTpPOJIS:

IK3aMeH 1 36 27

KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTALIHS 1 0,4 0,3
IToaroroBka K sK3aMeHY 35,6 26,7
Buj uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Xumnueckas puzuxka IHM»

1. Ileab (McUMNIMHBI — U3YYEHUE PAa3IMYHbIX (POPM MPEBPALLEHUS SFHEPTOHACBIICHHBIX
MmaTepuainoB (OM): B3peiBUaThixX BeriecTs (BB), mopoxos, TBepabix pakeTHbIX TormB (TPT) u ux
KOMIIOHEHTOB — TEpPMHUYECKOE pa3jio’)K€HUE, TOpEHHe, JAETOHAIMs, YYBCTBUTEIBHOCTh K
pas3IMYHBIM BHJIaM BO3JEHCTBUSA (HAYaIbHOMY UMITYJIBCY).

2. B pesyabTrare n3y4eHust AMCUHUILIMHBI 00y4AIOMINICH JOJIKEeH:

Obaaoams creayomUMU KOMIETECHIIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

OIIK-3.4, OIIK-3.6, I1K-1.2, [ICK-2.1.3, [ICK-2.1.5, IICK-2.1.6, IICK-2.1.8, [ICK-2.2.1,
[1CK-2.2.2, TICK-2.2.4, TICK-2.2.5, IICK-2.2.6, IICK-2.2.7, IICK-2.2.8, TIICK-2.2.9,
[1CK-2.2.10.

3namy:

— MEXaHH3M CaMOYCKOPSIOIMMXCS XUMUYECKUX PEAKIUN MTpU IpeBpaleHn OM;

— YCIIOBHS TEIJIOBOT0, aBTOKATAIUTUYECKOTO U IIETHOTO TEIIOBOTO B3PHIBA;

— MEXaHH3M TEPMHUYECKOT0 pa3yIokKeHUs pa3aniHbix BB — kommonenToB nopoxos u TPT,
DHEPrUM AKTHBALMM pEeakUui, JUMUTHPYIOIIMX HMX pachaj, 3KCIEPUMEHTAIBHBIE METOJbI
WCCJIEIOBaHMS U BIIUSIHUE HA pacajl pa3InyHbIX (GaKTOpPOB;

— METObI MTOTYYEHUS TEPMUYECKON YCTOMYMBOCTH DM Pa3IudHOro COCTaBa;

— TpeboBaHMs K TOpeHuto mopoxoB U TPT, 3aBUCHMOCTh CKOPOCTU TOPEHUS OT JaBJICHUS
Y HavaJbHOU TeMIepaTyphl 3apsaja U UX MPaKTUYECKOE 3HAUEHUE,
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— 3aKOHOMEPHOCTH M MEXAHW3M TOPEHHsI IIOPOXOB HAa OCHOBE HUTPOLEIUIIOIO3bI U
CMECEBbIX TOIUIMB Ha OCHOBE pAa3IMYHBIX OKHUCIUTeNeH (CIOCOOHBIX M HECHOCOOHBIX K
CaMOCTOSITEJIBHOMY TOpeHMIO). Mojenan ropeHus, 30Hbl TOpEeHus, TEIUIOBOW OanaHc, Benylas
30Ha TOpPEHHUs, BIUSHHE HA CKOPOCTb ropeHus nopoxoB W TPT pasnuuHbIX KOMIIOHEHTOB
(metamnel, BB, azunocoenuaeHus u ap.);

— CHOCOOBI PeryJInpoBaHUsl CKOPOCTH TOPEHUs OAJUIMCTUTHBIX U CMECEBBIX TOIUIUB U MX
3aBUCHMOCTH OT JIaBJICHUS U OT HAYAJIbHON TEMIIEPATypHl;

— HeycroitunBoe ropenue BB u nopoxos. [IpyunHbel 1 0COOEHHOCTH TOpEHUs IOPOXOB B
pPaKeTHOM JBUTATeJIe U B KaHAJIe CTBOJIA. Buabl aHOManbHOIO TOPEHUS U UX YCTPAaHEHUE;

— MEXAaHM3M JCTOHAIUU T'a30BbIX U KOHACHCUPOBAHHBIX CHCTEM; OCHOBHBIE IApaMETPbI
JETOHALUK (KpUTUYECKUH AUaMETP U CKOPOCTh JIETOHALMNU) AJs pa3nuuHbix OM — BB, nopoxos
Y CMECEBBIX TOIUIMB Ha OCHOBE IIEPXJIOpaTa aMMOHUS

— YyBCTBUTEIBHOCTh OM K pa3iMyHbBIM BO3JEHCTBHAM — MEXaHU3M BO30YXICHMS U
METO/BI OIPEACIICHUs] YYBCTBUTEIBHOCTH K yJapy, TEIUIOBOMY BO3JCHCTBHUIO, MCKpPE U IIp.
Paszpyiaromiee nericTsue B3pbIBa;

— BO3MOXHOCTH I[€pexojia TOpPEeHHs B JETOHALMIO IPH IOJYYECHUH OaUIMCTUTHBIX
IIOPOXOB. MeTOo bl YCTpaHEHUS.

Ymemy:

— PaccYUTHIBATH CTENEHb TEPMUUYECKOTO pacmaia KOMIOHEHTOB U KOMIIO3ULIUI B TEUEHUE
rapaHTUHHBIX CPOKOB XPaHEHMsI U ITPU UX MOIYYCHUH,

— paccUMTHIBATh TEIJIOBOM OasiaHC npu ropeHun OM;

— paccuuThIBaTh 0€30MacHbIE PACCTOSHUS 10 ACHCTBUIO YAAPHOM BOJIHBI;

— IPENJIOKUTH IIYTH PETYIUPOBAHMS CKOPOCTU F'OPEHUS U €€ 3aBUCHMOCTH OT JaBJICHHUS
st TPT ¢ 3anaHHOM SHEPIETUKON U COCTABOM,;

— OLICHUTH OIIACHOCTb M3rOTOBJIEHUA M OHKcIulyatanuu 3apsanoB TPT m mopoxoB B
3aBHCHUMOCTH OT X COCTaBa.

Braoemn:

— HaBbIKaMu Oe3omacHoil paboTsl ¢ BB, mopoxamu u TPT;

— METOJaMU ONpEEICHUS KHHETUYECKUX ITapaMeTPOB pasyioxkeHus nmopoxos u TPT:

— METOZaMHU ONPEIEICHHUSA TEMIIEPATYPhI BCIBIIIKY U BPEMEHH €€ 3aEPKKU;

— METOJaMU OIPENEJICHUS 3aBUCUMOCTH CKOPOCTH TOpPEHHUs OT JaBIEHUSA M HAYaJIbHOMN
TEMIIepaTyphl 3apsaa;

— METOJaMHU pacyera COCTaBa IMPOAYKTOB M TEMIlepaTypbl ropeHus mopoxos u TPT,
HKCIIEPUMEHTAIILHBIM METOIO0M OIIPEIEICHUS TEMIIEpATypPhbl TOPEHUS;

— METOJIaMU ONPEEIICHUS YyBCTBUTEIBHOCTH NOPOX0B U TPT K paznu4HbIM UMIyabcam
(TEenaoBOMy, MEXaHUUECKOMY, JETOHAI[UOHHOMY).

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Paznen 1. Beepenme. llenu, 3amaun kypca u ero cozaepxanue. TpeOoBaHus,
npenbasiasiemble k BB, mopoxam u TPT. Knaccudukauus BB mo kiaccam u ycroifumBoctu
ropenus. Knaccugukanus nopoxos u TPT. Komnonoska nopoxos u TPT. [Ipumenenue nopoxos.
OcHoBHbIe opMmbl npeBpaiienus BB u mopoxos.

Paszpen 2. Kunernka XMMH4YeCKHUX peaKuii ropeHus U B3pbiBa. CKOPOCTh, MOPSAIOK U
SHTAJBINA peakiuu, riiyOuHa npeBpamieHus. CaMOyCKOpSIOIUecs XUMHUYECKHE PEaKIUd —
OCHOBA IPOILIECCOB TOPEHUS U JETOHAIMHU. PaznnyHbple MEXaHU3Mbl CAMOYCKOPEHUS pEaKIU:
TEIJIOBOE YCKOPEHUE, TEIJIOBOM B3pBIB I'a30B U KOHJECHCUPOBAHHBIX BEIIECTB. MHIYKIIMOHHBIN
nepuon. BrnusHume pasmepa 3apsja  Ha BO3MOXKHOCTb Pa3BUTHSA TEIUIOBOIO  B3pHIBA.
ABTOKaTaIMTUYECKOE YCKOPEHHE (aBTOKATATMTHUECKUI TEIUI0BOH B3phIB). LlenmHoM B3pHIB.

Paznen 3. Tepmuueckoe pasiio:keHne U XuMu4eckas croiikocts BB, mopoxos u TPT.

3.1. O6mas xapakTepucTHKa MpoLeccoB pa3ioxenus BB u metoas! ux usyuenus. . Pacnag
HuTpodpupos. Knaccudukanuss HUTpOIPUPOB 1O XapakTepy pacmaga. MexaHu3M peaxiui
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Ha4YaJIbHOM CTaauu pacnana. BiusHue crpoeHuss HUTpodhUPOB HA CKOPOCTh pacnaaa. Peakiumu,
COIpOBOXKAAIOIIME pacnal. Pa3nuuHble MEXaHM3Mbl CaMOYCKOPEHHs IPOLIECCOB Pa3IOKEHUS
HUTPO3(PHUPOB.

Kunernka u MexaHusM pasinokeHuss HutparoB | rpynmbel. Kucnelii rugponus
HUTPO3(hupoB. MHIyKIMOHHBIN nepuoa. BiausHue Ha pacnan HUTpo3(hupoB | rpynmsl BOJb,
KHCJIOPO/JIa, KUCIIOT U 1esioueid. Pacnag HutpaTtoB 2-oif u 3-eit rpynn. Biustnue Bojib1, Kuciaopoaa,
KHUCJIOT M IPYTHX BEIIECTB Ha Pa3JI0’KCHUE HUTPATOB 2-0M U 3-€H TpYIIIL.

3.2. Pacnaxg HMTpOCOEAMHEHMH M HHUTPOAMMHOB. BiusHue Ha cKopocTh pacnaza
arperaTHoro coctosinust BB.

Tepmuueckoe pa3nokeHue OCHOBBI OAUTUCTUTHBIX TOPOXOB — CHCTEM HUTPOLIEILTIONI03a-
HUTPOTJIMUEPHH. BiausHue Boabl, KHCIOPOJa, KUCIOT Ha Pa3I0KEHHUE TIOPOXOB.

OcobeHHocTH pacnajia MopoxXoB C HATIOJTHUTEISIMHU.

Paznoxenue nepxsopata ammonus (IIXA) npu ynaneHuu U B IpUCYTCTBUM MPOJYKTOB
pacnaga. Crenenp pacnana [IXA B paznuunbix ycnoBusix. Bausaue nucnepcHoctu I[IXA Ha
CKOpPOCTh pacmaja. BriusHue pa3nuuHblXx 100aBOK Ha pacnan. Pacmag cmeceir TIXA ¢
OpraHMYECKUMHU BELIECTBAMH.

3.3. Croiikocts BB n nopoxos u Metozs! ee onpezencHus. CTaOUIN3aTOPbl XUMUYECKOM
croiikoctu. Crenenp pacnaga nopoxoB u TPT mpu ux mnpousBoiacTBe M xpaHeHuu. Poib
XUMHUYECKON CTOMKOCTH JUIsl TAPAHTUHHBIX CPOKOB XPAaHEHUS 3apsii0B.

Pa3nea 4. I'openne nopoxos u TPT.

4.1. Teopus ropenus nopoxos u TPT.

Paznuaneie Mosienu mopoxoB. TpeboBaHus, MpenbsIBiIseMble K ropeHuio mopoxoB U TPT.
Metonel nzydenus npoueccos ropenus nopoxos u TPT. Onpenenenne 3aBUCUMOCTH CKOPOCTH
rOpeHusl TIOPOXOB OT JABJIEHUS M HaudaJlbHOW Temmeparypsl 3apsana. [IpakTuueckoe 3HaueHue
YKa3aHHBIX 3aBUCUMOCTeH. OlpeneneHue paclpencieHuss TEMIEpPATypbl B BOJIHE TOpPEHUs
nopoxoB 1 TPT. TemoBoii 6aaHc KOHICHCUPOBAHHOU a3kl IPH TOPEHUH IIOPOXOB.

4.2. 'opeHune OATTUCTUTHBIX TIOPOXOB.

MexaHu3M ropeHusi OaJUIMCTUTHBIX MOPOXOB. MHOTOCTaJIMHHOCTh MpPOIEcCa TOPEHUS.
Benymas cragus ropeHust nopoxoB. BiusiHue coctaBa OalIMCTUTHBIX TTOPOXOB HA CKOPOCTh MX
TOpeHUs] B pa3IMYHOM MHTEpBaje JAaBlieHUsA. MeTonbl oOmpeieNeHuss CKOPOCTU TOpeHus
KOHJ/ICHCHUPOBAaHHBIX cucTeM. bom0a mocrosHHOro pgaeneHus. MaHomerpuueckas Oomoa.
HcenenoBanus CTpYKTYpPHI INTAMEHH.

3aBHCUMOCTh CKOPOCTH TOPEHUS MUPOKCHIIMHOBBIX TIOPOXOB OT Pa3IMUHBIX (PAKTOPOB.

4.3. T'opeHue cMeceBbIX TBEPABIX TOIUINB

Kunernueckuit u qud@y3noHHbId pexxuMbl ropeHus. ['opeHue mnepxiopata aMMOHHS.
Bnusinue roprouero Ha ropenne [1XA. 3aBucumMocTu CKOPOCTH TOPEHUS TOIIJIUB OT COOTHOIIEHHUS
OKHCJIUTENIS U TOPIOYETO, TPUPOABI CBA3YIOIIEr0, IUCIEPCHOCTH OKUCIUTENS U MeTasuia. Moxnenu
ropenust CTT. 3akoHOMEPHOCTH TOPEHHUS TOIIUB HAa OCHOBE OBICTPOTOPSIINX OKUCIUTENEH.

I'opeHnue cucreM Ha OCHOBE aKTUBHOI'O CBS3YIOLIETO0 M HAIMOJIHUTENEH, CIIOCOOHBIX K
CaMOCTOSITEIbHOMY TOpeHHI0. [ 'eomeTpuueckas U pu3nueckas MOAEIN TOPEHUs.

I'openue cucteM Ha OCHOBE OKHCIHUTENEH, HECIOCOOHBIX K CAMOCTOSITEIbHOMY TOPEHHIO
(HUTpaT Kanus, nepxjopar Kamus U jp.). OcoO0eHHOCTH TOpeHUs MOKapOTYyIIAIIUX MOPOXOB.
[TonHOTa M YyCTOWYMBOCTH UX TOPEHHSI TPU ATMOC(HEPHOM JABICHHH.

Paspnen 5. HeycroiiuuBoe ropeHue B3pbIBYATHIX BelleCcTB, MOpoxoB U TPT

Kputnueckuii u mnpenenbHbld AMaMeTpbl TOPEHUS U 3aBUCUMOCTh UX BEJIMYUHBI OT
pa3ianyHbIX (PaKTOpOB (IPUPO/IBI BEUIECTBA, COCTAaBa IOPOXa, JABJICHUS U T.1I.).

I'mppoavHamMuyeckas HEyCTOMYMBOCTb TOPEHUs ra30B U KUAKUX BB.

HeycroitunBoe ropeHne mopomkooOpa3HbIX 3apsAoB, COAEPKALIUX MOPbI U TPEIIUHBI.
['openue B TpeumHax, mensix 1 nopax. BiausHue napnenus, pasmepa nop U Apyrux (GakropoB Ha
BO3HHKHOBEHHE HEYCTOMYMBOTO TOPEHUS.

TeruioBol ynap npu ropeHuH Kpucrtauios BB.
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Paszneua 6. PeryaupoBanue ckopoctu ropeHusi nopoxos u TPT

6.1. Metonel perynupoBaHusi ckopoctu ropeHuss TPT ¢ momomibro KaTaam3aTopos.
3aKOHOMEPHOCTH BIIUSHUS U MEXaHU3M JIeHCTBUS KaTaau3aTOpOB Ha ropeHue OammucTutHeix TPT
pa3ianyHoro cocraBa. CHI)KEHUE 3aBUCUMOCTH CKOPOCTH TOPEHHUs OT JaBieHus. PerynupoBanue
ckopoctu roperusi CTT Ha ocHoBe IIXA ¢ momomnipio kaTtanu3atopoB. PakTopkl, BIUSIONIME HA
Karajuu3 ropenus. PeryinpoBanue 3aBUCUMOCTH CKOPOCTH ropeHus nopoxoB v TPT oT HayabHOU
Temrneparypsl 3apsaa. CHIKEHUEe CKOPOCTH FOpPEeHUs OANTUCTUTHBIX U CMECEBBIX IIOPOXOB.

VYBeNM4YeHne CKOPOCTH TOPEHUS C  IOMOUIbI0  OBICTPOTOPSIIIUX  3JIEMEHTOB.
OWIbTpalMOHHBIN MeTOA. MeTo A TEMIONPOBOAIINX 3JIEMEHTOB.

6.2. Pa36poc ckopocteit ropenus mopoxoB u TPT. OcHoBHBIE (aKTOPHI (pelenTypHbIEL,
TEXHOJIOTUYECKHUE), BIUAIOLINE HA BEJIMUMHY pa3opoca A1 OaNIMCTUTHBIX U CMECEBBIX ITIOPOXOB.

OcoOeHHOCTH TOPEHHUs TIOPOXOB B JABUraTENsAX U CTBOJBHBIX CHCTEMax. BiusHue moroka
ra3oB Ha CKOPOCTb FOPEHMsI, PE30HAHCHOE TOPEHUE U METO/Ibl €ro yCcTpaHeHus. bopeba ¢ 1ynbHbIM
Y 3aCOIIJIOBBIM INIAMEHEM.

Pasznen 7. Aeronanus BB, nopoxos u TPT.

[Iepexon ropenus ra3os B AeToHanuo0. HykHM 1 BepXHUH npeaessl B3pbiBa. JleToHanus
KOHJICHCUPOBaHHbBIX BB.

[Tapamerpst geronanuu. CxopocTh AeToHaunu BB u 3aBUCHMOCTH €€ OT pa3muyHBIX
¢daxTopoB. ['napoaunamuueckas Teopus. [laBieHue B y1apHOM U 1eTOHAMOHHON BonHe. Touka
Uemnena-)Xyre. [llupuna 30HbI peakiuu npu AeToHAMU. MeXxaHu3M BO30YK/IE€HUS U pa3BUTUS
peakuuu npu JetoHauuu. Ilytn oOpa3oBanus odaroB. KpuTuueckuil nuamerp AETOHALUU.
JleTonanmonHas criocoOHocTh pa3nuyHbix BB, nopoxos u TPT u 3aBUCMMOCTB UX OT pa3aM4HbIX
(dakTOpoB (TEII0Ta B3pbIBA, INIOTHOCTh, TOMOI'€HHOCTb, HAJIMUUE TBEP/IbIX BEIIECTB U Jp.).

Paznen 8. PaGora u paspymaroiee qeiicTBue B3pbIBa.

MectHoe, Opu3aHTHOE U yracHOe JeiicTBHE B3pbIBAa. MeTObl OLIEHKH.

VYnapHbie BOJIHBI, TPOTHJIOBBIA JKBUBAJICHT. PaccTosiHus, Oe3omacHble 1O JEHCTBUIO
YAapHOH BOJIHBI.

Pa3nen 9. UyscrBurteabHocts BB, nopoxos u TPT k pa3inmuHbIM Bo3aelicTBUSIM.

ITonstue o uyBcTBUTENBHOCTH BB. Pa3innuHble BUIbI HAYAJIBHOTO UMITYJIbCA.

9.1. Bo30Oyxenue  B3pbIBYATOTO  MpPEBPALEHUS  TEIUIOBBIM  HMITYJBCOM.
YyscrButensHocTh BB, mopoxos u TPT x TteroBoMy ummyinscy. Harpes u BocriaMeHAeMOCTb
nopoxoB. CriocoObl OIpeneneHnsi YyBCTBUTEIbHOCTH K TEIUIOBOMY UMIYJbLCY (TemmepaTypa
BCIBIIIKH, 33JI€pXKKa BCIIBILIKH, BocIulaMeHeHne BB u mopoxoB).

9.2. Bo30yxnenue B3pbIBa MPU MEXaHUYECKUX BO3JICUCTBUSAX. MeXaHU3M BOSHUKHOBEHUS
B3pbIBA IIPU yAape W TpeHuH. PasorpeB mpu ynape W TPEHUU, BUABI OYaroB pa3orpesa, UX
KpUTHYECKUH pa3mep. BiusHue ra3oBbIX BKIIOYEHHUH M TBEPAbIX J00ABOK Ha BO3HUKHOBEHUE
MECTHBIX Pa30I'PEBOB MPU MEXaHUYECKOM Bo3/eHCTBUU. CeHCUOUIN3aTOphl U (IerMaTu3aTophl.
Mertonbl onpenenenust yyBcTBuTeNbHOCTH BB, mopoxoB u TPT k MexaHWYECKUM BO3JECHCTBUAM
(ymapy, TpeHHuio, mpocrtpeny myied u T.m.). Meronasl ucnbiTanus: korpbl K-44-1 u K-44-11,
npubopbl Nel, Ne2 u Ne3. OcHOBHBIE XapaKTEPUCTUKH UYBCTBUTEIBHOCTH. YyBCTBUTEIBHOCTD
pa3nuyHbIX BB, OGaJUIMCTUTHBIX M CMECEBBIX MOPOXOB M HMX MONYy()aOpHUKATOB K pazIMUHBIM
MEXaHWYECKUM BO3JCHCTBHAM. BiusHHEe Ha 4yBCTBUTEIBHOCTh cocTaBa NnopoxoB u TPT u
HA4aJIbHOW TEMIIEPATYPHI.

9.3. Ilepexon ropenus B netonanuto. YyBctBurenbHocTs BB, momydaOprkaToB 1 roTOBBIX
uznenuii 6ammctuTHbIX nopoxoB U CTT k ynapHoil BomHe. MUHHUMAaNbHBI MHULUUPYIOIIUT
nMmitynbe. Ilepegada netoHanuu Ha pacctosHuM. Mertoasl omnpezeneHus. BimsHue cocrtaBa
nopoxoB 1 CTT Ha ux B3pbIBUATHIE JETOHALMOHHBIE XapaKTEPUCTUKH.

[Iepexon ropernss OM B €TOHALMIO B YCIOBHUSAX IPOM3BOACTBA. MeXaHU3M Iepexoja.
HuskockopocTHass M BBICOKOCKOpOCTHasi — jgeToHanus. Meroasl  oueHkd.  CrocoOsbl
MIPEAOTBPALIEHUS [TEPEX01a TOPEHUS BO B3PHIB.
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4. O0beM yueOHOM JUCUUIIJIMHBI

Beero CemecTp
Buabl yueOHoii padoTnl r 7 8
3E |Axkag.4.| 3E |Axkag.4.| 3E | Axkaj. u.
O01mas TpyA10eMKOCTb IV CIUNITTHHBI 11 396 9 324 2 72
KonTakTHas padoTa — ay1uTOpPHbIE 4,89 176 4 144 0,89 32
3AHATHA:
B TOM 4mucJie B popMe NpakTHYECKOM 267 9% 5 72 067 o4
MOAr0TOBKH ! '
Jlexiuu (JIek) 1,78 64 1,78 64 - -
Jlaboparopueie 3ansTus (J1ad) 3,11 112 2,22 80 0,89 32
B TOM 4HCIIe B (hOpMe PAKTHIECKON 2,67 96 2.00 79 0,67 24
[TOArOTOBKHU
CamocrosiTesibHas padora: 511 184 4 144 1,11 40
KoHTakTHasi camocTosATeNbHas paboTa 0,2 B — 0,2
CaMoCTOATEIbHOE U3YUCHUE PA3/IeIOB 511 1838 4 144 1,11 398
TACIIUTIIINHEL ' '
B TOM YHCJIe B (popMe IpaKTHYECKOU
O/TOTOBKH 2,0 72 1,00 36 1,00 36
Buabl KOHTpOJISi:
JK3aMeH 1 36 1 36 - -
KoHnTakTHas paboTa — MPOMEKYTOTHAS 04 04 B
aTTecTanus 1 ' 1 ' -
[loaroroBka K S3K3aMEHY 35,6 35,6 —
Bujx UTOroBOro KOHTPOJIsI: IK3amMeH 3auer
Cemectp
Buabi yueOHoii padoTsl Bcero 7 8
3E |Acrp.u.] 3E |Acrp.u.] 3E | Acrp.u.
O01as Tpya10eMKOCTh AU CHUNITHHBI 11 297 9 243 2 54
KonTakTHasi padoTa — ay1uTOpHbIE 267 72 200 54 067 18
3AHATHA: ' ' '
B TOM 4HcJe B popMe NPaAKTHIECKOI 4,67 126 3 81 1,67 45
MOATr0TOBKH
Jlexiuu (Jlek) 1,78 48 1,78 48 - -
Jlaboparopusie 3ansaTus (J1ad) 3,11 84 2,22 60 0,89 24
B TOM YHCIIe B (hOpMe TIPAKTHICCKOMH 267 79 200 54 067 18
MMOATOTOBKH ' ' '
CamocrosiTeibHAs padoTa: 511 138 4 108 1,11 30
KoHnTakTHas camocTosTenpHas padoTa 0,15 B — 0,15
CaMOCTOSITeIbHOE U3yUCHUE Pa3/IeiioB 511 13785 4 108 1,11 29 85
TACIUTIIINHEL ’ '
B TOM 4HCIIe B (hopMe PAKTHICCKOH 20 54 100 97 100 97
MOJATOTOBKU ' ! '
Bujabl KOHTpOJIS:
JK3aMeH 1 27 1 27 - -
KonTakTHas paboTa — MPOMEKYTOUHAS
aTTecTalus 1 0.3 1 0.3 B B
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[loAroToBKa K 3K3aMEHY | 267 | 267 | —

Buj UTOroBOro KOHTpPOJIs: JK3aMeH 3auer

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«®Pu3nKa U XUMHS N0JIMMEPOB)

1. Henb AUCHUIUIMHBI — U3YYEHUE OCHOBHBIX CBOICTB IIOJINMEPOB U UX B3aUMOCBSI3U C
XUMHYECKHM CTPOCHHEM U CTPYKTYpOHl MOJMMEPOB, CIOCOOOB CHHTE3a W MOIU(pUKALUU
[IOJIMMEPOB, B TOM YHCJE: C MEXaHUUYECKUMHU M IKCIUTyaTallMOHHBIMHM CBOMCTBAMHU IOJIUMEPOB B
pa3anyuHbIX ()a30BbIX U PEIAKCAIIMOHHBIX COCTOSIHHUSX, CBOMCTBAMHU MOJMMEPHBIX KOMITO3UTOB. B
JUCHMIUIMHE — yAeNseTcsl  CIeNUaJbHOe BHUMaHHWE BompocaM  (U3UKH  HOJMMEPHBIX
SHEPreTUYEeCKUX MaTepUaoB.

2. B pesyabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLINICS JOJIKEeH:

Obaaoams clieqyOIMUMU KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTH)KECHUS:

OIIK-1.16, OIIK-1.18, IIK-1.2, TIIK-1.10, MK-2.1, IIK-7.2, IIK-7.6, TICK-2.1.1,
[1CK-2.1.2, TICK-2.1.4, [ICK-2.1.6, TICK-2.1.8, [ICK-2.2.3, TICK-2.2.4, [ICK-2.2.8, TICK-2.2.9,
[1CK-2.3.5, [ICK-2.3.9.

3namy:

- KJ1acCU(PUKALUIO U CTPOEHUE MOJIMMEPOB, 0COOEHHOCTH HAJMOJIEKYIPHOU OpraHu3aluu
MOJIUMEPOB;

- BIIMSIHUE MOJICKYJISIPHOTO CTPOCHHS U HAJMOJEKYJISIPHOU CTPYKTYPBI MOJMMEPOB HA MX
pellakcalioOHHbIe, PEOJIOTHYECKUE U MEXaHUYECKHE CBONCTBRA;

- MEXaHHU3MBI JIe(POPMHUPOBAHUS U Pa3pyIICHUS IMOJIMMEPHBIX MAaTEPHAIIOB, 0COOCHHOCTH
(bU3UKO-MEXaHUYECKUX CBOMCTB MOJUMEPOB, HAXOIALIMXCA B PA3NIUYHBIX (DA30BBIX W
penaKcalMOHHBIX COCTOSIHUSIX;

- TEPMOAMHAMUKY PACTBOPOB IMOJIMMEPOB, METOJbI MPOrHO3UPOBAHUS PACTBOPHUMOCTH
MOJIMMEPOB, METO/Ibl OLICHKU TEPMOJIMHAMHYECKON YCTOMUYUBOCTH MOJTMMEPHBIX MAaTEPHUAJIOB;

- METOJBl PEryaupoBaHUs (PU3UKO-MEXAaHUYECKUX U TEXHOJOTHUYECKHX CBOWCTB
MOJIMMEPHBIX MAaTEPUAIIOB C MMOMOIIBIO MIACTU(PUKATOPOB;

- OCHOBHBIC THUIIBI TIOJUMEPOB W METOJIbl MX CHHTE3a, CIOCOOBI PEryIHpOBaHUS
MOJIEKYJISIPHO-CTPYKTYPHBIX CBOMCTB MOJUMEPOB IMPH CHUHTE3€, CIOCOObI CO3/JaHUS 33JaHHOMN
MOJIEKYJIIPHOM CTPYKTYphI MOJMMEPOB, OCHOBHBIE THIIBI U MEXAaHU3M XUMHUYECKHX PEaKUui
MPOLIECCOB CTPYKTYPUPOBAHUS (OTBEPKICHHS) TOJIMMEPOB.

Ymemn:

- OTIPEACIIATh TEMIEPATYPHI CTEKJIOBAHUS U TEKYYECTH TOJMMEPHBIX MaTepPUAJIOB;

- ompenensaTh (U3NKO-MEXaHUYECKHE XapPaKTEPUCTUKH (MIPOYHOCTh, pa3pbIBHAsS
nedopMarusi, MOLYJIb YIIPYrocTH) MOJIMMEPHBIX MaTEpHUasoB;

- MPOBOAUTH OLIEHKY TEPMOJANHAMUYECKON YCTOMYMBOCTH MOJMMEPHBIX KOMIIO3UTOB;

- OIPENENSITh MOJIEKYJISIPHBIE TapaMeTPhl MOJIUMEPOB U BYJIKAHU3ALMOHHBIX CETOK;

- TPOBOAWTH HAYYHO-OOOCHOBAHHBIA BBIOOpP MONMMEPOB U JAPYTUX KOMIIOHEHTOB
CBSI3YIOIIUX JIJISl SHEPTETUYECKUX MATEPHAIIOB.

Bnaodemu:

- TPEICTAaBJICHUSMU O COBPEMEHHOM YpPOBHE MOJUMEPHONH XUMHH, O MHOT00Opa3uu
MPAKTUYECKOTO MPUMEHEHUS MOJTMMEPHBIX MaTepuanoB, 00 OCHOBHBIX MOJMMEPU3AIMOHHBIX U
MOJIMKOHACHCALIMOHHBIX Tpolleccax, O KiIaccu(UKAlMKU TOJIMMEPOB M THUIAX IOJUMEPOB,
MPUMEHSEMbIX B KaU€CTBE KOMIIOHEHTOB SHEPT€TUYECKUX MATEPUAJIOB;

- HaBBIKAMH M3y4eHUs U 00001IeHHsI HHPOpMaIUK B 00J1aCTH pa3pabOTKU, UCCIICIOBAHUS U
MPUMEHEHHUS MOJIUMEPOB JIJIsl SHEPreTUUECKUX MaTEPHUAIIOB.

3. Kparkoe conepxanue Q1M CUMILTHHbBI:
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Pasznes 1. CTpoeHue u CBOICTBA MOJUMEPOB

1.1. Ilenn, 3a1aun 1 OCHOBHBIE pa3ienbl Kypca

3HaueHue IUCHMIUIMHBL JJIS MOATOTOBKM OOy4aroumxcs B 0OJacTH TEXHOJOTUU U
MaTepUaIOBEIECHUS SJHEPIETUUECKUX MMOIMMEPHBIX KOMIO3ULIMNA. [ToHsITHE O THIIAX TOIMMEPHBIX
KOMIO3UIMi. CBS3b TUCIUIUIMHBI ¢ OOLIETEOPETUYECKUMU U CIIEUaIbHBIMU KypCaMHU.

1.2. CtpoeHre MakpoOMOJIEKYII U KiIaccu(PHUKAIUs TTOTUMEPOB

Perynspuble u  Heperynsipusle mnoiumepbl. Koudwurypanus wu  koHbopmanus
MaKkpoMOJIeKyJl. MakpoMoJieKyna, Lelb, 3JIEMEHTapHOE 3BeHO. MoJIeKysipHas Macca OCHOBHOTO
3B€HA U MaKpOMOJIEKYyJbl. Bblcokomonumepbl U osuromepsl. JIuHelHblE, pa3BETBICHHBIE U
IIPOCTPAHCTBEHHBIE IOJIMMEPBI. ['OMOLIENIHBIE M TETEPOLENHbIE IOJUMEPBI. DHEPIUM CBA3U
MeXay aromamMu B moiuMmepHoi nenu. ComoimMmepbl. CTaTUCTHUECKHUE COMOJIMMEpPHI, OJIOK-
COIOJIMMEPBL, IPUBUTHIE COIIOJIUMEPBI.

1.3. MonekynsipHas Macca 1 MOJIEKYJIIPHO-MAacCOBO€E pacIpe/ieiICHUE

[lonsTe o mnonuaucnepcHocTd moauMepoB. CpegHeuucinoBas U CPEIHEMAcCOBAas
MoJleKyJsipHasi Macchl. IHTerpanbubie u auddepeHnnanbable KpUBble MOJIEKYIISIPHO-MACCOBOTO
pacnpenenenus.  MonekylsapHO-CTPYKTYpPHbIE  XapaKTEPUCTUKH  CETYaThIX  IOJMMEPOB.
[110THOCTH MPOCTPAHCTBEHHOM CETKH U CIIOCOOBI €€ BhIPAKEHUS.

Meroasl u3MepeHusi MOJEKYISIpHOU Macchl. OCMOMETPUUYECKHH, KPUOCKOIMYECKUN |
30YyIMOCKONMYECKHT MeTo/bl. MeToa cBeTopaccesHus. MeToJ BHUCKO3UMETPHH. YpaBHEHHE
Mapka—XayBuHka—KyHa. MeToapl  OHNEHKM  MOJIEKYJISIPHO-MAacCOBOIO  paclpe/iesICHUS.
Koaddunument nonuaucnepcHoctd. Metonbl (pakIHOHUPOBaHUS. MeToa TeabIpOHUKAOLIEH
xpomarorpaduu. Macc-criekrpomerpuueckuii meroq MALDI-TOF.

1.4. 'ubxocTh MAaKPOMOJIEKYIT

BuyTtpennee BpaiieHue B Makpomosiekynax. CBOOOAHO COWIEHEHHas LeNb U LENb C
(bUKCUPOBAaHHBIMU  BaJIGHTHBIMH  yriamu. CBOOOJHOE M 3aTOPMOKEHHOE  BpallCHHE.
[TorennmansHBINA Oapbep BpameHus. [loBopoTHbie n3oMepkl. [om- u Tpanc-hopma. Bayrpennee
BpallleHne M TUOKOCTh Uenu. TepMoAMHAMHUYECKass THUOKOCTh ILEMHu, OMpeelsoas
KOH(OpMaIuio M30JIMPOBaHHON MaKpOMOJIEKYJIbI B PaBHOBECHOM COCTOSTHUH.
TepMmoauHaMudeckas BEpOSITHOCTD LIENH, BbIpaxkeHHas (opmynoit ['aycca. HaueposiTheitiee u
CPEIHEKBAIpaTUYHOE PACCTOSHUE MEXAYy KOHI[aMH CBOOOJIHO COWIEHEHHON U PeajbHOU LIETH.
[TapameTpsl TepMOAMHAMHUYECKOM TMOKOCTM wenu: cermMeHT KyHa, HepcUCTeHTHas AJIUHA,
napametp @nopu. Kunernyeckass riOKOCTh LIE€MH, OTpakarolllas CKOPOCTh Mepexoaa U3 OJHOM
KOH(OPMALIUHU B APYT'YIO U MPOSIBIIAIONIAsICS TPH B3aUMOAECHCTBUH IOJIMMEPA C BHELTHUM I10JIEM
(MEXaHMYECKHM, DJIEKTPUYECKHM, MarHuTHbIM). KunHernueckuit cermMeHT. 3aBUCHUMOCTH
KUHETHYECKOW TMOKOCTH OT MOTEHLIMAIbHOTO Oaphepa BpallleHUs, TeMIIEpaTyphl, MIOTHOCTH
CeTKM CIIMTOrO mojumepa. ['mOkonenHsle M jkecTkouenHele mnonumepa. Kondurypamum u
KoHpopmanuu Makpomonekys. Kondopmauuu kimyOka, crnupaiu; BBITSHYTas KOH(pOpManus
(creprkeHb, "KoJeHYaThIi Ban'"), cKiIaayaTas KOHQOpMaIusl.

1.5. PenakcaiiioHHbIE POLIECCHI B MOJIUMEPAX

Bpemss u cnektp Bpemen penakcaumu. Kputepuit [eGopwl. PenakcanunoHHbIe
(pusnueckue) coctossHus aMOp(HBIX MoIUMEpoB. OCOOEHHOCTH MOJIEKYJISIPHOTO JIBUXKEHHUS B
MOJIMMEpax, HAXOMAUIMXCS B CTEKJIOOOpPa3HOM, BBICOKOAJIACTUYECKOM U  BS3KOTEKY4YeM
COCTOSIHUAX. TepMOMEXaHMUYECKHH METOJ HCCIEIOBAHMs  IOJIMMEpPOB. Temmeparypbl
CTEKJIOBAaHHUS M TeKydecTH. MexaHM3M CTPYKTYpHOTO CTEKJIOBaHUSA. TeopuH CTEKIOBaHUS.
CTpyKTypHOE 1 MEXaHMUYECKOE CTEKJIOBaHUE. BIusHNE XUMUYECKOTO CTPOEHUS] MAKPOMOJIEKYJT
CTENEHH MOJIMMEPHU3AIMM Ha TEeMIIepaTypbl CTEKJIOBAHUS M TEKYy4eCTH. DKCHEpHMEHTaJbHbIE
METOJbl H3MEpPEHUS TEMIIEpaTypbl CTEKJIOBAHUA: JWJIATOMETPHs, TEPMOMEXAHUUYECKUH,
muddepeHIMaTbHBIA TepMUYECKUH aHamu3 U JuddepeHnnanbHas CKaHUPYoIias KaTopUMETpus,
METO/Ibl OCHOBAaHHBIE Ha U3MEPEHUSAX MOIYJS YIPYrOoCTH, TUNIEKTPUUECKHMX M MEXAHMUECKUX
MOTEPb.

1.6. CTpoeHue NONUMEPHBIX TET
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1.6.1. ®a30BbIc COCTOSHHS TOJMMEPOB. Arperatabie U (a30BbIE COCTOSIHUS BEIICCTB.
Kpucrannuueckoe, *UAKOCTHOE (aMOp(pHOE) U >KUIKOKpUCTAIUIMYECKOE (ha30BbIE COCTOSHUS.
TepMoanHaMuyeckoe U CTpyKTypHOe moHuManue (asbl. Da3oBbie nepexoabl. MeToabl U3yueHus
($a30BOTO COCTOSIHUSL U CTPYKTYPBI IOJINMEPOB.

1.6.2. Kpucrammueckue u amopdHble moauMepsl. HaamonekymnspHas CTpyKTypa
aMOpP(HBIX U KPUCTAJUIMYECKHUX IOJMMEPOB. PEHTreHOrpaMMbl KPUCTAIUTMUECKUX MOJIMMEPOB.
Crenenp kpuctasmmmuHoctd. Kpucramnorpaduueckas sueiika. Mopdonorus — COBOKYITHOCTb
HaOJI01aeMBIX CTPYKTYpPHBIX 00pa3oBaHui, UX (OpPMa W TPAHUILIBI, B3AUMHOE PACIOJIOKEHUE U
uepapxus.  OcHoBHble  Mopdosnoruueckue  QOpMbl  KPUCTAUIMYECKUX  IMOJIUMEPOB.
MoHOKpHCTaIIIBI M CKIIaq4aTasi KoH(GopMaIus MaKpoMoseKyil. Kpuctamisl ¢ BEIIPSAMICHHBIMU U
cnoxeHubiMu  nemsimu.  Jlamenu.  Cdeponutbl. Mopaenu  CTpyKTypsl  aMOphHBIX U
KPUCTAIIIMYECKUX IOoNUMepoB. KuHeTnueckue OCOOEHHOCTH KpUCTALIM3ALUU I1OJIMMEPOB.
Kunkokpucrainuyeckue noauMepsl. OpHUEHTHUPOBAHHOE COCTOSHME IOJMMEpPOB SBineHus
OpPHEHTAIUH B IIpoIieccax nepepaboTKy MOJIMMEPOB.

Pasznen 2. le¢popmanmoHHbIe CBOICTBA U IPOYHOCTH MOJUMEPOB

2.1. OcHoBHbBIE BUIbl JAcepopMalMM U pPa3pylleHUs. XPYNKOE U IUIACTUYECKOE
paspyuienue; aedopMaluu, MNpeAlIecTBYOIMKE paspylieHuo. JlepopmalnmonHas Kpusas.
OTHocuTEIbHOE U OCTaTOYHOE Y/UIMHEHKE. Paspyiatoniee HanpsbkeHue. 3akoH ['yka. YpaBHeHUsS
nedopMaluu ynpyrux, IIacTUYHbBIX, YIPYTOBSI3KUX U BI3KOYIPYTUX TeJ. SIBIEHUS pelakcaluu
HAIPSDKEHUS U MOJI3y4EeCTH.

2.2. Jlebopmaiiusg MONMMEPOB B BBICOKODIACTHYECKOM COCTOSHUH. TepMoauHamMuKa
BBICOKOJIACTUYECKOH JIeopMaliiy HIealIbHOTO KayuyKa. BiusiHre TIIOTHOCTH CeTKH Ha MOTYJTh
YOPYrOCTH. DJIACTUYHOCTh PEANBHOIO Kaydyka. YpaBHeHuss Yomwia u MyHu— Pusnuna
PenakcanmoHHBI ~ XapakTep  BBICOKODJIACTHYECKOW  nedopmarmu.  PaBHOBecHBII U
penaKcauMoOHHbIN MOAY M ynpyroctu. [ IpuHIun reMnepaTypHO-BpEMEHHOM CYIIEPIIO3ULIUU U €T0
IPUMEHEHHUE JJIs pacyeTa peslakCallMOHHbIX XapaKTepUCTHK MOIMMEPOB. Y paBHeHHE Buuibsamca—
Jbanenna—®eppu. egopmaiius 37aCTOMEPOB MPHU LHUKINYECKOM HarpykeHuu ['ncrepesucHbie
ABJIGHUSI M MEXaHWYEeCKHEe MOTepHU.. BiMsIHHME CKOpOCTH HarpyXeHusi Ha TeMIleparypy
CTEKJIOBAHUS U MOZYJIb YIIPYTOCTH.

2.3. Jedopmarus CTEKI000pa3HbIX H KPUCTAUIMUECKUX TOJMMEpOB. SIBieHUE
BBIHYX/ICHHON 3JaCTUYHOCTH. IIpenen BBIHYKIEHHOW JIaCTUYHOCTH U €r0 3aBHCHMOCTb OT
TEMIEpAaTypbl W CKOPOCTHM HarpyxkeHus. TemmepaTypa XpyHKOCTH. 3aKOHOMEPHOCTHU
negopMaluy KpUCTAIUTMYECKUX TOJIMMEPOB.

2.4. IIpoyHOCTD U MPOIIECCHI pa3pylieHus. [[podHOCTh U 10ATOBEYHOCTh. METOAbI OLIEHKH
e OpMaLMOHHO-TIPOYHOCTHBIX CBOMCTB MosmMepoB. TeopeTnueckas u TeXHUYeCKast IPOYHOCTH.
Mexanusmsbl paspylieHus. TepMoaMHaMHuYecKas W KHUHETUYECKas KOHILIENIHU pPa3pyLICHHUS.
TepmodaykTyannoHHass Teopuss NPOYHOCTH. YpaBHeHue JKypkoBa, ¢Gu3M4ecKUii CMBICT
ko3¢ ¢unmeHToB ypaBHeHus. OCHOBHBIE CTaauu paspyiueHus nonumepon. Kputepuii beitnn.
@dakTopbl, BIUAIONIME HAa NPOYHOCTh. OCOOEHHOCTH pa3pyLIeHHs IMOJUMEPOB B Pa3IUYHBIX
pelaKcallMOHHBIX COCTOSHUAX. [IpOYHOCTH M pa3pyllieHHue MOJMMEPOB MPU LUKINYECKUX U
yIapHbIX Harpy3kax. CriocoObl MOBBIMIEHHS TPOYHOCTH.

Paspnen 3. PacTBopsl nosiumMepos

3.1. OcobeHHocTH pacTBOpeHHUs MOIUMepoB. OrpaHMYEeHHOE W HEOTPAaHUYEHHOE
pactBopenne. PactBopenne wu HaOyxanue monuMepoB. CrerneHp HaOyxaHus. DakTopwl,
OTIpeIeNIAIONINe PACTBOPEHHE U HaOyXaHHe: IPUPO/Ia TOJTUMEpPa U PaCTBOPUTEINSI, THOKOCTH LIETH,
MOJIEKYJISIpHAsi Macca IOJMMepa, IJIOTHOCTh YHNAKOBKM MaKpOMOJIEKYJ, HEOJHOPOJHOCTH IO
XUMHUYECKOMY CTPOEHUIO, HAAMOJIEKYJIIpHAs CTPYKTYypa, TEMIEpATypa.

3.2. ®a30Bo€ paBHOBECHE B CHCTEMax IMOJIUMEpP — pacTBoputenb. [IpaBuno a3 'nbbca,
€ro IpHUMEHEHHE K pacTBopaM MNOJIUMEpPOB. JKHIKOCTHOE M KPUCTAIUIMYECKOE Ppa3/eIcHHE
pacTtBopa Ha JiBe (a3bl. J[narpaMMbl COCTOSIHUS pacTBOPOB noiuMepoB. bunogans. CnuHOANb.
Bepxnue m HmwkHue Kputuueckue temmeparypsl pactBopenuss (BKTP u HKTP). Bausaue
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MoOJIeKyJsipHOM Macchl monuMepa Ha mnonoxkenne BKTP u HKTP. Tepmoamnamuueckas
YCTOMYUBOCTH pacTBOpoB. MexaHu3Mm (ha30Boro pacmazia pacTBOpOB MOJIMMEPOB. bUHOTABHBIN
W CcOuHOAAIbHBIM pacnaa. Kpurepuum TepMOIMHAMUYECKOW YCTOMYMBOCTH. Y CTOWYUBBIE,
MeTacTaOuiIbHbIe, Ta0MIIbHBIE CHCTEMBI U (Pa3bl.

[Tomumepnsbie Tenu (ctynuu). OTimuue renel or pactBopoB. Kiaccudukamms remneit.
TepmooOparumMblie u TepMoHeoOpaTiMbie Tenu. OnHoda3HbIe U ABYX(a3HBIE TeITH.

3.3. TepmouHamuka pacTBOpOB oJauMepoB. O0IIKe TEPMOJMHAMUYECKHE COOTHOIICHUS.
CBo0OoHast SHEPT U, PHTAIBIINS U SHTPONUS cMeneHus. TeroBbie 3(h(eKThl pacTBOPEHUS U UX
3aBUCUMOCTh OT COCTaBa M CBOWCTB KOMIIOHEHTOB pacTBopa. [lapameTpsl pacTBOpUMOCTH.
3aBUCHUMOCTb DHTAJBIIMU CMEIIEHUS OT [apaMETPOB PACTBOPUMOCTH KOMIIOHEHTOB pacTBOpA.
[Iporao3upoBaHrue B3aUMHOW pPacTBOPUMOCTH IOJIMMEPOB M PACTBOPUTEIEH € IOMOIIBIO
napaMmeTpoB pacTBopumoctu. OHOMEpHas, AByXMEpPHas U TPEXMEPHask MOJIEIN paCTBOPUMOCTH.
MeTtonbl pacuera U SKCIIEPUMEHTAIIbHBIX U3MEPEHUIN TapaMETPOB PACTBOPUMOCTH.

Teopusa ®@nopu—Xarruuaca, ee OCHOBHBIE IIPEANOCHUIKU. Y paBHeHHe Prnopu—Xarrusca.
[TapameTp sHEpreTH4ecKoro B3auMozecTBus (mapaMerp Xarruuca) u ero (pu3n4eckuii CMbICI.
Oco0eHHOCTH TEPMOAMHAMUKYI PACTBOPEHUSI KPUCTAIUIMUECKUX U CTEKJIO00PA3HBIX MOJIMMEPOB.

TepMmonuHaMuka HaOyxaHHs ceTYaThIX MOJKUMEpOB. YpaBHeHue dnopu—Penepa. Tumsl
MOJIMMEPHBIX CETOK, COJEpPKAIMX PACTBOPUTENb (CETKH MEPBOr0 M BTOpOro tumna). BiusHue
IJIOTHOCTU CETKM HAa TEPMOJMHAMUYECKOE CPOJACTBO KOMIIOHEHTOB. [IprMeHeHune ypaBHEHUs
®nopu—Penepa 11t U3MepeHUs INIOTHOCTU CETKU B CLIMTOM IOJIMMEPE.

3.4 ITnactudukaiys NoJIMMEpOB.

3amaun W MexaHu3M IactuduKanuu.  MoneKynspHas U MEXKCTPYKTypHas
wiactudukanus. TpeboBanus k muactudukaropam. Buasl miactudukatopoB. DPpGheKTUBHOCTh
JeMCTBUSL TUTACTH(HUKATOPOB M €€ CBS3b C BHJAOM M KOHICHTpanuMed H IiacTu(UKaTopa.
Ypasuenus Kypkosa, Kapruna—Manunckoro, ®oxkca. [Inactudukanus nomumepa moIuMepoM.
TepMoauHaMu4eckass yCTOMYMBOCTD MIACTU(HUIIMPOBAHHBIX MOJMMEPOB U IKCIIEPUMEHTAIILHBIE
METO/Ibl €€ OLICHKHU.

Pa3nea 4. CunTe3 nojimmepoB

DyHKIIUY [TOJIMMEPOB B SHEPrOHACHIILIEHHBIX MaTepuaiax. TpedoBaHuUs K MOJIMMepam.

4.1. PapukanpHas noJuMepusanus

MexaHu3M pasuKaibHON nonumepusai. OCHOBHBIE cTaanuu nonuMepusanuu. Criocoobt
MHUIMUpoBaHus. Peakiuu pocta, oOppiBa U mnepenaud nenu. MHUIMATOpbl, UHTUOUTOPHI U
PEryJIATOphI NOAMMepU3anui. PaKTOpsl, BAUSIOLINE HAa PETYISIPHOCTh CTPOCHHSI MAKPOMOJIEKY I,
MOJIEKYJISIPHYIO Maccy ¥ MOJIEKYJISIpHO-MaccoBoe pactpenenenue. Cononumepusanus. Biusaue
AKTUBHOCTH MOHOMEPOB Ha cocTaB cononumMepa. CriocoObl MpoBeeHNs TOIMMEPH3ALIH.

4.2. VloHHas noaumepu3anus

4.2.1. Karnonnas nonumepusanus. Kartammzatopbl KaTHOHHOM NoJMMepHU3alvu. THIIBI
MOHOMepoB. [lomuMmepusanus TeTepoLUMKINYECKMX W HEHACHIMIEHHBIX COelMHEHuH. Peakiumn
00pa30BaHuUsl aKTUBHOIO IIEHTpa, pocTa, oOpbIBa M Mepefadyu Lenu. Buabl U XapakTepuCTHKU
3JIaCTOMEPOB C HU3KOM CTENEHbI0 HENMpPeeNbHOCTH. byTuikayuyk, npocTbie moau3Gpupsl.

4.2.2. AHnonHas noiumepusanus. Karanusatopsl aHHOHHOW NOJMMepU3aluu. TUIbI
MOHOMEpOB. (OCOOEHHOCTH peakluii pocta W oOpbiBa 1enu. MonekyispHas wmacca H
MOJIEKYJISIPHO-MAaCCOBOE  PacCIpeleleHUe IOJIMMEPOB, IIOJYyYaeMBbIX METOJOM aHHOHHOMN
MOJIMMEPU3ALINH. “Kuspie” MaKpPOMOJIEKYJTBL. [Tonyuenue 0JIOK-COTIOJIUMEPOB.
Tepmoanactorutactel. Crepeocnenupuyeckas nonumepusanus. [loaydenue crepeoperyisipHbIX
nosuMepoB. CHUHTE3 OJIMTOMEPOB C KOHILEBBIMH (DYHKIMOHANBHBIMH TpymnnaMu. CrocoObl
IIPOBEJEHUS NOHHOM MOJIMMEPHU3aLIUK.

4.3. CryneHyaras noJiMiMepu3anus

4.3.1. Tunsl peakuuil cTyneH4YaTod HoJMMepH3alMU. PaBHOBecHas W HepaBHOBECHas
noJiMKoHAeHcanusa. PakTopbl, BIMSIONIME HA MOJEKYJISPHYIO MacCy U MOJIEKYJISIPHO-MaccoBOE

154



pactipenenenue.  TpexmepHas — NOJMKOHAEHcanua.  MeTonbl  NPOBEACHHS  peakiuil
MOJINKOHEHCALINH.

43.2. Bugel u CBOHCTBAa IOJIMMEPOB, TMOJY4a€MbIX METOJOM CTYIIEHYATOU
nojauMmepu3ayu. [IpocTeie u cia0XKHbIe TOAMI(OUPHI, TOTHUAMUIBI, TOTHCYIb(UIBI, TOTHYPETaHbI
U oI QUpypeTaHbl. DMOKCUAHBIE CMOJIBIL.

Pa3nea 5. OTBep:xaeHne U CTPYKTYPHPOBaHUE NOJTUMEPOB

[TonuMepHble CeTKH M CIOCOOBI uX MonydeHus. OTBep)KIaloUIe U BYJIKAaHU3YIOIINE
cucteMbl. CTaJluu MPOLECCOB CTPYKTYPUPOBAHMS U OTBEpXkACHUS. TpeOOBaHUS K CHIMBAIOIIUM
areHTaM. MeXaHu3Mbl pEaKUuid CTPYKTYpUpOBaHUsT U OTBepxkaeHHs. CTpPyKTypUpOBaHHUE
HEHACBIIIEHHBIX  3JacTOMepoB. (CepHble BYJIKAHU3UPYIOIIUE CHUCTEMBI, YCKOPUTEIU U
akThBaTOpbl. CIIMBAaHUE 3JIACTOMEPOB C HU3KOM CTENIEHbIO HEMPEIEIbHOCTH, CHCTEMbBI HA OCHOBE
IIPOU3BOJIHBIX XMHOHA U AU-N-0kcu10B. OCOOEHHOCTH OTBEPKIEHUS OJIMTOMEPOB C KOHIIEBBIMU
byHKIMOHAIBHBIMU  TpynnaMu. OTBepXKIE€HUE TUIPOKCHI- U KapOOKCUIICOAEepKAIIUX
nosuMepoB. OTBEpKIEHHE THUOKOJIOB, IOJUYPETAHOB M 3MOKCUIHBIX cMoJl. OTBepXkIeHue
SHEPIrOHACHIIIEHHBIX MTOJINMEPOB.

Pa3nea 6. Ilostumepsl 1J1s1 JHEpreTHYECKUX MaTEPHAJIOB

6.1. Buapl 1 XapakTEepUCTUKU 3HEPreTUYECKH HEAKTUBHBIX 3JIACTOMEPOB, MOIYYaeMBbIX
METOJIaMH PAJUKaIbHOM U MOHHOW moimMepusauuu. HenpenenbHble kaydyku. Oauromeps!
KOHIEBBIMH  (YHKIIMOHAJIBHBIMU Trpynnamu. byranueHoBble, OyTagueH-HUTPUIbHBIE U
KapOOKCHIIMpOBaHHBIE Kaydykd. Kaydyku ¢ KOHIIEBBIMHA KapOOKCHIBHBIMU U THIPOKCHIIEHBIMU
rpynnami. biaok-cononumepsl, HuzkoMonekymsipHble KaydyKu — OJI0K-COMOJIMMEpHI OyTaueHa u
M30IpeHa C KOHIEBBIMU THAPOKCUIILHBIMU U TIOKCUAHBIMU TPYIITIAMH.

6.2. DHEProHACHIICHHBIE TOJTUMEPbI

DHEProHaChIIIEHHBIE MOJIUMEPOB B TeXHOJOrUU TopoxoB u TPT. OcHOBHBIE KiacChl
CUHTETHUYECKUX JHEPrOHACBHINICHHBIX MOJIMMEpPOB. Tumbl 3KCIUI030(OpHBIX Trpynm. Bumis
HHEPrOHACBHIIIEHHBIX CHHTETUYECKUX MONUMEpOoB. llomuMBUHMIHMUTpAT, TIULEAUTIA3UIHbIE,
OKCUPAHOBBIE M OKCETaHOBbIe moiuMepbl. CrocoObl CHHTE3a, CTpoeHue, cBoicTBa. [IpobieMsr
IIPUMEHEHHUS SHEPTOHACHIIICHHBIX IIOJIMMEPOB B cocTaBax nmopoxos u TPT.

4. O6beM yueOHO# JUCHUIIJIMHBI

. O0beM IMCHHUIIMHBI
Bun yae6Ho# paboTbl et

3E Axan. 4. | Actp. u.

OO011ast TpyA0€MKOCTh JUCITUTLIMHBI 10 360 270
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA: 3,78 136 102
B TOM 4YHcCJe B (popMe MPAKTHYECKON MOATOTOBKHU 1,56 56 42
Jlexium 2 72 54
JlaGopatopusbie pabotsl (JIP) 1,78 64 48
B TOM 4Hclie B (hopMe MPAKTUUYECKON MOJITOTOBKU 1,56 56 42
CamocrosiTesibHasi paboTa 5,22 188 141
KonTtakTHasi camocTosiTenbHas paboTa - -
5,22
CamocTosiTeIbHOE M3YUEHHE Pa3/IeNIOB AUCIUILIMHBI 188 141
B TOM 4HcClie B (hopMe MPAKTUIECKON MOJITOTOBKU 1 36 27
Bujabl KOHTpOJIsI:
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOUHAs aTTeCTALIUS 1 0,4 0,3
IToAaroToBKa K 3K3aMeHY 35,6 26,7
Bua MTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«Texnonorus nepepadorkn IHM»
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1. Heap AMCHMIIMHBI — O3HAKOMJIEHHE O00YYarOLUXCsl CO CIoco0aMy MPOM3BOJCTBA U
nepepaboTKU MOPOXOB, TBEPABIX PAKETHHIX TOIUIMB U JPYTUX KOMITO3UIIMOHHBIX MOJMMEPHBIX
MaTEpUajIOB HAa OCHOBE LICJUIIOJIO3bI U €€ IIPOU3BOIHBIX, allllapaTaMy U peXUMaMH IPOU3BOICTBA
U 1epepaboTKH, a TaKKe PUINKO-XMMUYECKIMH OCHOBAMHU IPOTEKAIOIIUX MPOIIECCOB.

2. B pe3yabTraTe u3ydyeHUusl JUCHHUILIUHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CIeNyIOMUIMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHIKCHUS:

I1CK-2.1.1, IICK-2.1.2, TICK-2.1.4, [ICK-2.1.7, TICK-2.2.3, TICK-2.2.4, TICK-2.3.1,
[1CK-2.3.2, TICK-2.3.3, IICK-2.3.4, IICK-2.3.5, IICK-2.3.6, IICK-2.3.9, IICK-2.3.10,
[1CK-2.3.11.

3uamo:

— OCHOBHBIE METO/IbI TIOJTYYEHHUS M TPEOOBAHMUS K MUCXOTHBIM IPOIYKTaM;

— TEOPETUYECKHE OCHOBBI IIPOLECCOB HUTPOBAHMS LEIUIIOIO03bI W  MHOTOATOMHBIX
CIHUPTOB, KUCIIOTHOTO U IIEIOYHOTO THAPOIIH3a HUTPOI(PUPOB, N3roTOBICHUS TOpoxoB U TPT;

— KOHCTPYKUMHM ¥ TNPUHLOUI JEHCTBUSA aNIapaToB, TEXHOJOTMYECKHE PEKUMBbI
IIPOU3BO/ICTBA;

— (PU3UKO-XUMHUYECKUE TIPOLIECCHl, MPOTEKAaloIlUe IpPU CMEUIEHUH KOMIIOHEHTOB U
nepepaboTke Macc;

— texHosorndeckue cxemsl npousBoiactsa HI[, HI'L[, mopoxoB, TBEpAbIX PpPaKETHBIX
TOIUINB U APYTUX KOMIIO3ULMOHHBIX ITOJIMMEPHBIX MAaTEpHUaJOB Ha OCHOBE LIEJUIIOJIO3BI U €€
IIPOU3BOIHBIX;

— TpeOOBaHUS MO TEXHUKE O€30IIaCHOCTH U OXpaHe TPpy/a.

Ymemy:

— pemiath  3KOJOrMYeCKHMe  HpoOjeMbl  IpU  MPOU3BOJACTBE  HUTPOIPUPHBIX
macTuukaTopoB, mopoxos, TPT;

— PacCUUTBIBATH XapaKTEPUCTUKH IPOLECCA HUTPALIMA MHOTOATOMHBIX CIIMPTOB;

— COCTaBJIATh TEXHOJIOTMYECKYI0 CXEMy IpPOM3BOJCTBA, MOAOUpPATH ammapaTrbl Ajs
usroroieHuss OHM u onpenenars napamMerpsl TEXHOJIOTMUECKUX MPOIIECCOB X MOJIYUEHUS;

— IIPOTHO3UPOBATh M PETYJIHPOBATh 3KCIUIyaTalHOHHBIE CBOMCTBA mopoxoB, TPT wu
MOJIMMEPHBIX KOMITIO3ULIMOHHBIX MAaTEPUAJIOB;

Braoemw:

— npaktndeckuMu HaBbikamu nosrydeHus HII, HI'Ll n apyrux HUTpaTOB MHOIOAaTOMHBIX
CIHPTOB B J1A0OPATOPHBIX YCIOBUSX;

— [IPAaKTUYECKMMM HaBBIKAMM IIOJIYYEHHMS] IIOPOXOB, TBEPABIX PAKETHBIX TOIUIUB U
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MAaTEpHUajOB HAa OCHOBE HUTPOIEIUIIONO03bI B JIAOOPATOPHBIX
YCIIOBUSIX;

— [IPAKTUYECKMMM  HaBBIKAMU  ONPEICIICHUS MEXAHMYECKUX M PEOJOTHYECKHUX
XapakTepucTuk nopoxoB u TPT.

3. Kparkoe conep:kanue TUCHUIIAHBI:

Paspnen 1. Beenenue. Llean, 3axaun 1 oCHOBHBIE pa3aesibl Kypcea. [lopoxa, croparomue
THJIB3bl - KaK HHEPreTHYeCKHd aKTHUBHBIE IIOJIMMEpHbIE MaTepHalbl cO crenupuyecKkumu
cBoiicTBamMH. XapaKTepHbIe OTIMYUS UX MPOU3BOACTBA OT APYIHX MOJIMMEPHBIX KOMITO3UIIUM.
[TpuMeHeHrEe OIMMEPHBIX MaTEPUAJIOB Ha OCHOBE LIEJUIIOJIO3bI U €€ TPOU3BOIHBIX U ITIOPOXOB B
Pa3IUYHBIX 00J1acTAX HapoaHOTO x03sicTBa. OcHOBHBIE BUABI HII, BUaBI, THTIOBBIE COCTaBHI U
yCIIOBHbIE 0003Ha4deHHsi MopoxoB Ha ocHoBe HII, Ha3zHaueHwe komroHeHTOB. KoHBepcus
MIOPOXOBOM TMPOMBIIUIEHHOCTH. VICITONb30BaHNWE LEJUTIOJI03HOTO ChIPbsS, TEXHOJOTMYECKHUX
OPUEMOB U YaCTUYHO OOOpYyNOBaHMS Ui HW3TOTOBJICHHUS MOJUMEPHBIX KOMIO3MIIMOHHBIX
MaTepHaJOB MUPHOTO BPEMEHU.

Pasnean 2. [IpousBoacTso HUTPOIUPOB.

2.1. DOrepuduxanus cCIUpPTOB a30THOM KUCIOTOM M CMECSMHU Ha €€ OCHOBE - MOJTy4YeHHE
HUpPO3(prpoB. MexaHU3M M KHMHETHKAa HUTPOBAHUS CHUPTOB. BiusHHe CBOICTB rimuepuHa U
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JIPYTMX HU3KOMOJIEKYJISIPHBIX CIIMPTOB, COCTaBa M CBOMCTB 3TepUPUIUPYIOUINX areHTOB Ha
IIPOLIECC HUTPALUH.

XapakTepHble OCOOEHHOCTH MHOTOCTAJMHHOrO TMpollecca HUTPALUU  EJITIOI03bI
(cMauMBaHWe, KamWUISApHAS MPOMUTKA BOJIOKHA HUTPYIOIIUM areHTOM, COOCTBEHHO pEaKIUs
srepuduxanyu, IMPPy3MOHHOE BEIPABHUBAHUE KOHIICHTPAIMI 3TOr0 areHTa B 00beMe BOJIOKHA).
OcCHOBHBIE CBOMCTBA LEJITIOIO3bI, BIUSIOIINE Ha IPOLIECC 3Tepu(UKanu: IPUpoIa U PU3nIecKas
dbopMa ChIpbs, BEIMYMHA YI€TbHOM MOBEPXHOCTHU, CTPYKTYpHAsi HEOAHOPOJHOCTDH (COOTHOLICHHE
aMOpPQHBIX M KPUCTAUIMYECKUX YYACTKOB), MOCTYIHOCTh W PEAKIMOHHAs CHOCOOHOCTh
TUAPOKCWIIBHBIX TPYII, COepX)aHhue TUAPOPOOHBIX MpUMECEH, BIAKHOCTb U JPYrHe).
Bo03MOXXHOCTh HCIIONB30BaHMUA HOBBIX BHJIOB M (DOpPM IEUIIOJIO3HOTO CHIphs. PernentypHo-
TEXHOJIOTHYECKHE (PAKTOphl, BIUAIOIIME HA MpoLecC 3TepuUKAINU LEJUIIOJIO3bl: COCTaB
HUTPYIOLIEH CMeCH M OTpabOTaHHON KHCIOTHI, MOIYJb, TEMIIEpaTypa W BpeMs HUTpPALUH.
B03MOXXHOCTh TOBBILICHUS] AKTUBHOCTH HUTPYIOIIUX cMmecel: wucnonb3oBanue H3zPOy,
AQHTUJIPUJIOB KHUCIIOT M APYTUX PEAreHTOB, a TaKXXe PACTBOPUTEIEH NpPU HUTPALUU CIUPTOB.
KucnotHelil ruaponus, OKHCIEHHWE W JIpyrue MmoOOuYHbIE MPOLECChl MPH HUTPALMU CIUPTOB.
Otnenenne HUATPOAPHUPOB OT OTpabOTaHHBIX KHCIOT. Pekymepamust W pereHepanus
OTpabOTaHHBIX KUCIOT.

2.2. Ynanenue u3 HUTPOIPHUPOB OCTATKOB KHCIIOT, MOOOYHBIX BEIICCTB M HECTOMKHX
npumeceil. PerynupoBanue creneHu noiumepu3anuu, Bs3kocty, pactsopumoctu HI Ha ctaguun
crabunuzanuu. CraOuwnM3anuss B KUCJIOM U IIEIOYHOM cpefax, BIUSHUE peLenTypHO-
TEXHOJOTHYeCcKnX (akTopoB. MexaHH3M U MPAKTUYECKOE HCIOJIb30BaHUE KHCIOTHOTO U
niesiogHoro ruaposusa. U3mensuenune HII. Omxum HIL ot BojsI.

2.3. TexHonmoruveckasi cxeMa HEMPEPHIBHOTO CIIOCO0a MPOU3BOACTBA HUTPOLIEIUIIONIO3BI.
[TonroroBka LEIIOI03bI U CIOCOOBI €€ JO3UPOBaHUS B HUTpATOp. [IpuroToBieHne KUCIOTHBIX
cMmeceill u ux cocrtasbl it nonydenus HIL paznuunbix BugoB. Kucnoroo0opoT B mpoOM3BOJICTBE
HII. Pacuer cocraBa pabGoueii HUTpOCMECH H OTpabOTaHHON KHCIOTHL. IIpenBapurenbHas
crabunmmzanuss HII. WM3menpuenme HII u okxonyaTenpHas ee craOwiausanus. TexXHUKA
0e30macHOCTH, OXpaHa TpyAa W OKpyxkaromen cpensl mpu npousBojctee HI[. OcobOennoctu
U3TOTOBJICHHS JIAKOBOTO KOJUIOKCHIIMHA. TexHudeckue xapakrepuctuku HI[ m obmactu mx
IIpUMEHEHNs. TeXHOJIOorn4eckne cxembl HenpepbslBHOro npoussojacrtsa HI'T[ u ero anamoros
(cenmapaMOHHBIN, OeccenapalliOHHbIN U HHKEKTOPHBIH).

[Toaroroska ciimptoB. [lonmydenue pabounx HuTpocMmecei. Penupkyssius oTpaboTaHHOM
kucinoTsl. Cenapaiyst HUTpo3(GHUpPOB OT O0TpaboTaHHBIX KHCIOT. CTabunm3anus HUTPOIHUPHBIX
mactudukaropoB. PemieHne 53KOJOTMYECKHX MpoOJeM TpU MPOU3BOJICTBE HUTPOIPUPHBIX
acTUGUKaTopoB. TexHHKa 6€30MaCHOCTH U OXpaHa Tpy/a.

Pasnen 3. IlpousBoacTtBo mnupoxkcuiauHoBbIX mnopoxoB (IIIT). Bomoorxkum,
00€3B0’KMBaHUE MUPOKCHIMHOB. PU3NKO-XUMHUECKHE 0COOEHHOCTH Ipoliecca 00€3BOKUBAHUS,
BIMSHUE Ha HEro pazauyHbIX (akTopoB. KOHCTPYKTHBHO-TEXHOJIOTMYECKHE OCOOEHHOCTHU
IPOIIECCOB BOAOOTKHMA U 00E3BOKUBAHMSL.

Ocobennoctu mnporecca miactuukanuu HI[ npu wm3roronenun [II1. BnusHue
pasnuyHbIX (QaxkTopoB Ha kaudectBo III1 m pacxon pactBoputens. AmnmaparypHoe odopmileHHE
nporecca. OcobeHHOCTH peostorundeckux cBoicTs I1I1.

[TpunnunuagbHOE yCTPOHCTBO (popMyromux anmaparoB. [IpuHIMIUANBHOE YCTPOMCTBO
pe3aTesbHbIX anmnaparoB. DOU3MKO-XUMHUYECKHE MPOLECChl, MPOTEKAIoLIUe MpU YyAaJleHUU
pactBoputeneil.  AnmaparypHoe — odopmieHue  ¢aspl.  Pekymepauus  JIErKOJETy4HX
miactudukaropos. TexHonornueckue cxemsl npoussozactaa [1I1.

Paznea 4. [IpousBoacTBo 6amucTUTHLIX MOpoxoB (BII).

4.1. llpuHIMNMAIbHOE YCTPOMCTBO 103aTOPOB, TUAPOPoON3aTOpoB. DUZUKO-XUMUYECKHE
IPOIIECCHI, TPOTEKAIOIINE ITPH CMELIEHUH KOMIIOHEHTOB OanmucTuTHbIX Mace (BM). Ponbs BoiHOM
cpenpl. OcHOBHBIE (akTopbl, omnpeaenstone kadectBo BbM. OcoOGeHHOCTH cMaynBaHUS,
KalWUIIPHOM PONUTKH, copOrun. [TpuHimnuamsHoe ycTpoiCTBO anmnapaToB (a3bl CMEIIECHUS.
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4.2. IlonyHenpepbIBHAS U HENPEPBIBHbIE cXeMbl U3roToBieHuss bBM. OTxum BM oT BojbI.
[TpuHIMIHATHFHOE YCTPOUCTBO HEHTPUDYT U OTKUMHBIX MPECCOB IS OT)KUMA. AHAIH3 IPpodiieM
Oe3omacHOCTH | 3kojioruu npu nonydenun bM. OGopoTHoe BogocHabxeHue. buoxumuueckas
OYHMCTKA CTOYHBIX BOJI.

4.3. Ocobennoctu peosornueckux cBoiicte bM. BanbuieBanue bM. ®Ou3nko-XxuMudeckue
MPOLECChl TPHU BalblCBaHWH. [IpUHIUIHAILHOE YCTPOHUCTBO Baubll-ammaparoB. Cyiika
noydadpukara. Du3nKo-xuMHUUYECKHE 0OCOOCHHOCTH U anmaparypHoe opopmieHue Gasbl CYIIKH.
TabnetupoBanue nonydadpukara. HazHadeHwe omepanud W MPUHIUMHAILHOE YCTPOHCTBO
tabnetupyromero npecca. [IpeccoBanne nmonydadpukara. [lonsarre o kodhduIMeHTax BHITKKH,
TEXHOJIOTUYHOCTH, O0XaThs. AYTOTe3MOHHAs MPOYHOCTh W 3aBUCHUMOCTh €€ OT Pa3IMYHBIX
dakropos. [IpuHIMNHaTBEHOE YCTPOMCTBO (POPMYIOIIUX MPECCOB. BUABI MOTOKOB B 3KCTpyAEpE.
Pemenue BompocoB 6€30MacHOCTH MPH MPECCOBaHUU. BUIBI M IPUYHUHBI Opaka Mpy MPECCOBAHUU.
®a3a pe3ku. [I[puHIMNIHATIBHOE YCTPOUCTBO pe3aTeNIbHBIX YCTPOICTB. 3aBeplIalOIIUe ONEPALIUU.
HedexrockonmpoBanue. Mexanudeckass o0paboTka, OpoHupoBaHue. TEeXHOIOTUYECKUE CXEMBI
nepepadoTKH.

Paznen 5. Cropamommue rujib3bl

Croparomye THIB3bI - KaK SHEPreTUYEeCKH aKTUBHBIC MOJUMEpPHBIE MaTepuaibl CO
crenupUIeCKIMH CBOKCTBaMU. [I[puHIIMNIMAIbHAS CXeMa WX IPOU3BOJICTBA.

Pa3znen 6. KonBepcuoHHbIE POU3BOACTBA

OCOOEHHOCTH PEOJIOTHYECKUX M TEXHOJIOTHMYECKUX CBOKCTB a3p030JI600pa3yIONnX
nokaporymarux kommno3uiuit (AIIK). ITIpouzBoacTBO a3p0301600pa3yomnuX MOKAPOTYIIAIINUX
kommnosurii - (AIIK). IIpowsBogctBo KMII. ®wusuko-xuMuyeckue OCHOBBI —IIpoliecca,
UCIIONIb30BaHNWE  OOOpYAOBaHHSA  TOPOXOBBIX  3aBOJOB.  [IpOM3BOJACTBO  HHUTPOJIAKOB,
HUTpOoMHONeyMa. Crienuduueckre TpeOOBaHUS K KOMIIOHEHTaM, OJI0K-CXeMa IIPOU3BOICTBA.

4. O6beM yucOHOM TUCITUTUINHBI

. O0BLeM TUCHUIITHHEI
Bun yuebHoit paboThl AHCR

3E Axan. 4. | Actp. u.

OO6m1ast TpyA0€MKOCTh TUCITUTLIMHBI 11 396 297
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHSA: 5,33 192 144
B TOM 4YHCJe B (popMe MPAKTHYECKOH MOATOTOBKHU 3,11 112 84
Jlexuun 1,78 64 48
[Tpaktueckue 3anstus (I13) 0,44 16 12
B TOM yHcJie B (hopMe IPAKTUUECKON OJITOTOBKU 0,33 12 9
JlaGopatopusbie pabotsl (JIP) 3,11 112 84
B TOM 4YHcCJIie B hopMe IPaKTUUECKON MOATOTOBKHU 2,78 100 75
CamocrosiTejibHas padoTa 4,67 168 126
KoHTtakTHas caMmocTosiTenpHas paboTa - -
4,67
CamocTosITeIbHOE M3YUECHHE Pa3/IeI0B AUCIUILIMHBI 168 126
B TOM 4Hclie B (hopMe MPAKTUUYECKON MOJITOTOBKU 1 36 27
Buabl KoHTpOJIA:
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOUHAs aTTeCTALIUS 1 0,4 0,3
IToaroroBka K PK3aMeHY 35,6 26,7
Bua MTOroBOro KOHTpOJIsA: JK3aMeH

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Texnoaorus cmeceBbIx JHM)»
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1. Heanb 1ucuMnanMHbI — 03HAKOMJIEHHE 00YyJatoIUXCsl ¢ OOLUIMMH IPUHLIUIIAMY CO3TaHU
¥ COBPEMECHHBIMU TPEOOBAHUSMHU K CMECEBBIM YHEPTOHACKHIINIEHHBIM MaTeprajaM, UCTIOIb3YEMbIX
B PEeKUME JIETOHALIUU - CMECEBBIM B3pPhIBUATHIM BEILIECTBAM, UX KOMIIOHEHTHOM 0a30i, COCTaBOM,
TEXHOJIOTHUSIMU ~ TIONy4eHUs, (U3HKO-XMMHUYECKMMH ©  B3pBIBUATBIMA  CBOWCTBAMH, B
MPUOOPETEHUN CHEeMATUCTaMH 3HAHUH, YMEHH, BlafieHuil 1 B GOpMUPOBAHUN KOMIIETCHIIHI B
0o0jacTi co3JaHUsl W NEepepadOTKM CMECEBBIX DHEPrOHACHIIIEHHBIX MATEpUaJIoOB, HX
KOMIIOHEHTHOIl 0a3bl, COCTaBOM, pAalMOHAIBLHBIMH TEXHOJOTUSMHU TMOJNy4eHUs, (HU3UKO-
XUMHUYECKUMH PEOJOTUYECKUMH U MEXAaHWYECKUMH CBOMCTBAMH, a TaKXKe C MPUHIUIAMU HUX
MCIIOJIb30BaHUs B BOCHHBIX U MUPHBIX LIEJISX.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIAHBI 00yYAIOIIUICA 10JIKEH:

Obaaoams cliefyOIUMU KOMIOETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

[ICK-2.1.1, TICK-2.1.2, TICK-2.1.4, TICK-2.1.7, TICK-2.2.3, TICK-2.2.4, TICK-2.3.1,
[1CK-2.3.2, TICK-2.3.3, IICK-2.3.4, IICK-2.3.5, IICK-2.3.6, IICK-2.3.9, IICK-2.3.10,
[1CK-2.3.11.

3nams.

— TEOPETHYECKUE OCHOBBI TOCTPOEHUSI COCTABOB YHEPTOEMKHX CMECEBBIX MAaTEPHAJIOB;

— MPUHIHUIBI T0100pa KOMIIOHEHTOB M 3aBUCUMOCTh BKHEUIIIMX CBOMCTB DHEPTOEMKHUX
CMECEBBIX MAaTEpPUAIOB OT MPUPOABl U COOTHOLIEHUS KOMIIOHEHTOB, IUIOTHOCTH M CTPYKTYpbI
3aps/1a, OT BHEIIHUX YCIIOBHIA;

— TEXHOJIOTUM TIPOM3BOJCTBA, CHAPSDKCHHS W TPUMEHEHHUS, (PU3UKO-XUMUUYECKHE U
B3PbIBUAThIE CBOMCTBA NPUMEHSEMBIX SHEPrOEMKHX CMECEBBIX MAaTEpPHAIOB, IYyTH HX
COBEPIIICHCTBOBAHUS,

— COCTaB M BaKHEWIIIME CBOMCTBA CMECEBBIX YHEPIOHACHIIIEHHBIX MaTEPHAIOB Hanbosee
4acTO MIPUMEHSAEMbIX B IPOMBIIUICHHBIX, BOCHHBIX U TEXHHUECKUX LIETIAX;

— CUCTEMBI KJIacCU(UKAIIMU POU3BOIUMBIX MPOMBIIIIEHHOCTbIO CMECEBBIX B3PhIBUATHIX
BEIIIECTB;

Ymemn:

— aHANM3MUPOBaTh HHPOPMAIIHIO 00 SHEPrOEMKUX CMECEBbIX MaTepuaiax, ONpeeNaTh UX
00J1aCcTh MPUMEHEHHSI B 3aBUCUMOCTH OT COCTaBa, a TAKXKE MpeaiaraTh pelenTypbl COCTABOB JIJIst
oTpeieIeHHOM 00acTH MPUMEHEHHS,

— NIPOTHO3UPOBATh IMYTH COBEPIICHCTBOBAHUSA HEPrOEMKHX CMECEBBIX MaTEpHalOB B
maHe 3(pGEKTUBHOCTH, YKOHOMHYHOCTH M O€30MacHOCTH MO KOMIIOHEHTHON 0a3e, COCTaBy,
CTPYKTYpE, TEXHOJIOTUSAM MOITYUYEHUs], CHAPSHKEHUS, IPUMEHEHUS

Braoemu:

— HaBBIKAMHU pacyueTa BAXKHEHIIMX B3PHIBUATHIX XAPAKTEPUCTUK M 3HAHUEM METOJOB
HKCIIEPUMEHTAIILHOTO ONIPECIICHHS XapaKTEPUCTHK CMECEBBIX YHEPTOHACKIIIEHHBIX MATEPHATIOB,
BXOJIAIINX B TEXHUYECKUE TPEOOBAHUS HA TOTOBYIO MPOIYKIIHIO;

— COBPEMEHHOI nHpopMaIieil o KOMIIOHEHTaM, PEIenTypaM, TEXHOJIOTUSIM MOTy4eHUs
1 00J1aCTSIM MMPUMEHEHHUSI CMECEBBIX YHEPTOHACKHIINICHHBIX MaTeprasioB B Poccuu u 3a pydexom;

— HaBBIKAMU HU3y4YeHUs, 0000IIEHUS U aHAIN3a WH(OPMAITUH TI0 BOIIPOCAM, CBSI3AHHBIM C
COBEPILICHCTBOBAHUEM TEXHOJIOTMM TIOJIYYEHHS] W TPUMEHEHHUS] CMECEBBIX JHEPrOeMKHUX
MaTepHasoB.

3. Kparkoe comepxxanue Iy CHUNIITHHBI

Paszpen 1. IloaroroBka MCXOAHBIX KOMIIOHEHTOB, npecc-GopMbl, TEXHOJIOTHYECKOMI
OCHACTKH M Kopmyca aurareis. [loryuenue TOIJIMBHOI MacChl

1.1 Beenenme. Ilpenmer u coxmepkanue kypca. [IpuHUMNBI cO3MaHUS U KOMIIOHOBKHU
HATIOJTHEHHBIX KoMmmo3unui. Knaccudukaius XUMHUYECKUX PaKETHBIX TOILTUB U TOPOXOB U €€
B3aUMOCBSI3b CO crmocobamu mpou3BojacTBa. (OCHOBHBIE TpeOOBaHUS, TPEIBSIBISIEMbIC

159



paloHaIbHOMY CIIOCO0Y MPOU3BOACTBA TBEPBIX PaKeTHHIX TOILIMB. Crennduueckrue oTIHIus
OT IIPOU3BOJICTBA APYTUX MOJIUMEPHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB.

CmeceBble  TBepAblE TOIUIMBA— BBICOKOHAIOJHEHHBIE SHEPIeTUYECKH AKTHUBHBIE
NOJIMMEpHBIE CHCTeMBI. THIOBBIE cocTaBbl. HazHaueHne KOMIIOHEHTOB, UX POJIb B (GOPMUPOBAHHU
HAITOJIHEHHBIX KOMIIO3ULIMM C 3aJaHHBIM KOMIUIEKCOM CBOMCTB. COCTOSIHUE M NEPCHEKTUBBI
pa3paboTok u mpou3BoacTBa B Poccun u 3a pydexom. OCHOBHBIC IPEUMYILECTBA U HETOCTATKU
[0 CPaBHEHUIO C MOPOXaMU OaTUCTUTHOTO THMa. [IpuHIunuanbHble 0J0K-CXEMbI TPOU3BOICTBA
KOMIIO3ULIHMH.

1.2. IToaroToBKa MOPOIIKOOOPA3HBIX KOMITIOHEHTOB.

[lonyuyenne u moaroroBka oxkuciureneil. OCHOBHblE BUIbl OkuciauTened. OCHOBHbIE
TpeOoBaHusi Kk  okuciurensM. CrneuuanbHble  TpeOOBaHHUA K OKHCIUTENIAM IO
IpaHyJIOMETPUYECKOMY COCTaBy, (hopMe dYacTHI] M XapakTepy HOBEPXHOCTH, BIAKHOCTH.
Huddy3us BHYTPUKPHUCTAUIMYECKOM  BJIark M3  KPUCTANIOB  PAa3IMYHOTO  pa3Mmepa.
['MrpoCKONMYHOCTb, CIIEKHBAEMOCTb, CKOPOCTh  BJIArONOIJIOLIEHUS 4YaCTUL[  Pa3IM4HOMN
JUCIIEPCHOCTH. DJIEKTPU3YyEMOCTh U BOCIUIAMEHSIEMOCTh BO3AYLIHBIX B3Becel. TexHonornueckue
CXEeMbl IIPOM3BOJICTBA Iepxjopara aMMOHHS. MH)keHepHbIE METOJbl pacdyera ONTHUMAaJbHOTO
rpaHylomMeTpudeckoro cocraBa. Pabouas cmecs nopomkos (PCII). biiok cxembl nmpurotoBiieHus
PCII 1 ux coBepiencTBoBanre. OCHOBHBIC anmaparhl U KX XapaKTepucTuku. J[pobdienue, cymika,
u3MenbuYeHue, QpakiuoHupoBanue, cMmemeHue ¢pakuuii, xpanenue PCII. Ilytu noBbimeHus
Bocnpousoanumoctu xapakrepuctuk PCII. Tpancnopruposka PCII.

1.3. IlonroroBka noJIMMEpPHBIX CBSA3YIOLIUX U TOPIOYMX BEILIECTB.

OcHoBHBIE TpeOOBaHUSA K TOPIOYUM-CBA3YIOMIMM Kak kKomrmoHeHTamM CPTT. Cwmemenue
Kaydyka ¢ ruiactudukatopamu, BakyymMupoBaHue. Ha3znaueHue omepanuu M OCHOBHBIEC (Da3bl.
[TpeumyiiecTBa mpeIBapUTEIbHOTO U3rOTOBIEHUS nacThl. Ileproanueckuii cnocod MOAroTOBKU
CBSI3YIOLIETO C UCIOJIb30BAHUEM IIJIAHETAPHBIX CMECUTENEH.

1.4. ITonrotoBka mpecc-GpopMbI TEXHOIOTUIECKON OCHACTKH U KOPITyCa TBUTATEIIS.

OCHOBHBIE THUIIBI TEXHOJIOTMYECKON OCHACTKH. THUIOBBIE pPelenTypbl aHTHUAAr€3UOHHBIX
MOKPBITUIL M CHOCOOBI MX HAHECEHHWsS Ha IOBEPXHOCTb MpeccOpMbl U TEXHOJIOTMUECKOM
ocHacTku. Haznauenue 3ammrtHo-kpernsimero cinos (3KC). Tunossie coctaBsl. Hanecenue 3KC Ha
BHYTPEHHIOIO TIOBEPXHOCTh Kopmyca aBuratess. KoHTpoib kauecTBa MOKPHITHS.

Pa3nea 2. IlosryyeHue TOMINBHOM MaCChl

2.1. llonyyeHne HU3KOBSI3KUX TOIUIMBHBIX Macc Ui nepepaboTKU METOJ0M CBOOOJIHOIO
auTha. HazHaueHue omepanuy U OCHOBHbIE (PM3UKO-XMMHUYECKUE MPOLECCHI, TPOTEKAIOIINE MTPH
CMEIIEHNH KOMIIOHEHTOB. OreHka KayecTBa cmemeHus. CxemMbl W NPUHLMI JeHCTBUS
TUTAHETAPHBIX CMECUTENEH, ABYXBaJIbHBIX cMecutrene ¢ Z- oOpa3HbIMU MeIIalKaMHd THUTia
Bepuep-Ildneiinepep, 00beMHBIX OapabaHHBIX cMecuTeneil rpaButanronHoro tuma (C-5).
Mexanusm cmenieHust B 0apabaHHOM cMmecuTese. TeXHOIornuecKkas cxema MoJlydeHHusl Macchl U
ee epepaboTKH METOJ0M CBOOOIHOTO JTUTHA.

2.2. HenpepbIBHbIE CXEMbI MOJY4YEHHs TOIUIMBHBIX Macc. OCOOEHHOCTH MepepaboTKU
TOTUTMBHBIX MacC METOJIOM JIUThs 1oj JaBieHueM Ha ycranoBke CHJI-500. XapakrtepucTtuku u
Ha3Ha4Y€HME NIPEJBAPUTEILHOIO U BAKYYMHOI'O CMECHUTENEN. JJOCTOMHCTBA M HEIOCTATKU JAHHOTO
crnocoba cmemieHusl. BapuaHThl 3amoNHEHUs W3JI0KHUILIBI B METOJIE JIUThSl TOJ JaBJICHUEM.
[TpuHiMnuanbHas cxema IOJIyueHHs] TOIUIMBHOM Macchl C MCIIONB30BaHHEM palouero ysia
ITHEBMAaTUYECKOIO0 CMECHUTENs Tuna «Tpyda B TpyOe». JloCTOMHCTBA M HEAOCTaTKU JIaHHOTO
crnioco0a cmemieHus. Oco6eHHOCTH HENMPEPbIBHON CXEMbI OTY4YEHHUS TOIIIMBHBIX Mace 110 METOAY
«OBICTPOTO CMEUIEHHS» C UCTIONIb30BAaHUEM ITPOMEXYTOUHOTO HHEPTHOTO HOocuTens. TpeboBaHus
K KUJKOMY HOCUTEIIIO.

Paspnen 3. Texnonoruveckue npoueccbl POPMOBAHUA M OTBEPKIACHUS M3ACIHH

3.1. ®opMoBaHuE U3ACTIUN.

Oco0eHHOCTH PEeOJOrHYeCKUX CBOMCTB TOIUIMBHBIX KOMOO3MIMHA. BiusHue mpupomab
MOJIMMEPHOTO CBSI3YIOLIET0, MOJIEKYJIIPHOM Macchl OJIMMEpa, COAepkKaHUA TUIACTU(PHUKATOPA U
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HanosHutelns. Biusuue [TAB Ha peonornueckue CBOMCTBa HAMOJHEHHBIX KOMIIO3ULIMI. Biusinue
HaIOJIHUTEJIA Ha mpolecc oTBepxkaeHusa. [lonstue «kuBydectu». BnusHue temmeparypbl U
BpEeMEHHM TNepepabOTKM Ha PEOJIOTHYECKHE CBOMCTBA KOMMO3MIMA. BapuaHThl 3amoiHeHUS
W3JI0KHHUI] TOIUIMBHOM MaCCOM.

3.2. OTBepKACHUE U OXJIAKICHUE U3ICIIHIA.

Hasnauenue omeparuu. XuMudeckue U GU3NKO-XUMHUECKUE MPOIIECCHI, MPOTEKAIOIIHIE
IIPU OTBEP)KJIECHUU BBICOKOHAIOIHEHHBIX KOMIIO3UIMA. METOIbl KOHTPOJS 3aBEPIICHHOCTH
nporecca oTBepkaeHHA. Hasnauenume w mnpuHuun aevctBus npudopoB PKOIT u POIL
MaremaTnueckoe onucaHue nporecca oTeepxacHus. OnpeaeneHne KHHETUYECKUX MapaMeTpoB
polecca OTBEPKICHUS C UCTIOIB30BAHUEM HEPA3PYIIAIONIUX METOA0B KOHTPOJIs. OCOOCHHOCTH
oXJIaXAeHUS u3enuil. OnTUMU3aLMs MPOLECcca OXJIaXKICHHUS.

Pasjen 4. 3aBepiaioniue onepanuu

4.1. KoHTpoJIb KauecTBa U3CITHIA

PacripeccoBka u m3BieueHue m3genuii u3 npecc-popmpl. OCOOCHHOCTH MEXaHUYECKOM
00paboTku uzaenuit. OCHOBHBIE METO/bI OPOHUPOBAHUS BKIAAHBIX U3aenuid. KoHTposb kauecTBa
u3nenuid. Bo3aMokHbIe BUIbI Opaka U MPUYMHBI UX BO3HUKHOBEHUsI. OCHOBHBIE HEPA3PYIIAIOIINE
METO/Ibl KOHTPOJISI Ka4ecTBa M3/Aeuid. Pa3HOBUAHOCTH pagualliOHHOTO KOHTPOJIS CILIOIIHOCTH
uznenuii. Pamumerpuueckuii M peHTreHorpau4eckuié METOJbl KOHTPOJS. AKYCTHYECKUH
KOHTPOJIb C UCIIOJIb30BAHUEM YIIbTPA3BYKOBBIX METOJIOB.

4.2. DKoJ0rHYecKre MpodIeMBbl IIPU MPOU3BOJICTBE CMECEBBIX MAaTEPHAJIOB.

[IpenenbHO OMyCTUMbIE KOHLUEHTPALMKM TOKCHUYHBIX BELIECTB B IPOU3BOJICTBEHHBIX
MOMEIIEHUSX M CTOYHBIX BoJaX. CriocoObl OUMCTKU CTOYHBIX BOJ. OCOOCHHOCTH pereHeparuu
KOMITOHEHTOB C LIETBI0 CO3aHUsI 0€30TXOHON TEXHOJIOTUH.

4. O06beM yueOHOM JUCHUIIJIMHBI

Br1 yueGHoit paboTs O0BbeM THCHUILINHBI
3E Axan. 4. | AcTp. 4.
OO61mas TpyA0€MKOCTh AUCHUTIITNHBI 9 324 243
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 4 144 108
B TOM 4KcJe B (hopMe NPaAKTHYECKOIl MOATOTOBKH 1,89 68 51
Jlexunm 1,78 64 48
[TpakTnueckue 3anstus (I113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHYECKON OJTOTOBKHU 0,33 12 9
JlabopaTtopusie pabots (JIP) 1,78 64 48
B TOM 4Hclie B (hopMe MPAKTUIECKON MOJITOTOBKU 1,56 56 42
CamocTosiTe1bHasi padoTa 4 144 108
KoHTakTHasi caMocTosITelIbHAs paboTa - -
4
CamocTosITeTbHOE H3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 144 108
B TOM 4YHcCJie B popMe IPaKTUUECKON MOATOTOBKHU 1 36 27
Bujabl KOHTpOJIS:
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAS aTTSCTAIHS 1 0,4 0,3
IToAaroToBKa K 3K3aMeHY 35,6 26,7
Bu HTOroBOr0 KOHTPOJIA: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpoekTupoBanue u obopyaosanue npoussoacrs JHM u usnenuinn
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1. Heap AMCHUNJMHBI — 3aKJII0YaeTCsl B (DOPMUPOBAHUH y CTYACHTOB 3HAaHWA OCHOB U
0COOEHHOCTEH MPOEKTUPOBAHUS TMPEANPHUATHNA MO TMPOU3BOACTBY  SHEPrOHACHIIICHHBIX
MmaTepuaioB (OM), cnennduueckux TpeOOBaHUM, YUIUTHIBAEMBIX MPU CO3AaHUU IPOEKTA.

2. B pesyabTrare u3y4eHust AUCUMILIMHBI 00y4AOLIUHCA JOJIKEH:

Ob6aaoams clieqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-2.3, YK-2.6, YK-2.7, YK-2.10, IIK-4.1, I1K-4.2, [1K-4.3, TIK-4.4, T1IK-4.8, [1K-4.11,
[1K-4.12, [IK-5.1, I1K-5.4, [1K-5.7, T1K-5.10, [ICK-2.3.4, TICK-2.3.5.

3uamo:

— OCHOBHBIE ~ OCOOCHHOCTH TNPOCKTUPOBAHUS  NPEANPHUSATHA IO  MPOU3BOACTBY
HHEPrOHACHIILIEHHBIX MaTEPUAIIOB;

— OCHOBHBIE 3Talbl BHEIPEHUS HAYYHBIX pa3pabOTOK B MPOU3BOICTBO;

— IPUHLMIIBI COCTABJIEHUS TEXHUYECKOI'O 3aJaHMsl HA MPOECKTHUPOBAHUE ONBITHOW MWIN
MUJIOTHOM YCTAHOBKH, COCTAB UCXOJHBIX JAHHBIX ISl IPOEKTUPOBAHNUS;

— MPUHIIMIIBI BBIOOpA CXEMBbI IPOU3BO/ICTBA;

— METO/IbI COCTaBJICHHS TEIUIOBOTO U MaTepHUaIbHOro OanaHca, pacyeTa MacCOOOMEHHBIX
anmnaparoB JJs SKCTPAKLMU U IPOLECCOB CYILIKH;

— OCHOBHBIE CTIOCOOBI OUYUCTKH M 00€3BPEKUBAHUS CTOYHBIX BOJ, PET€HEpPAIMH KHCIOT U
pacTBOPHUTEIIEH.

Ymemn:

— UCIOJIb30BaTh IIOJYyYEHHBbIE 3HAaHUS JJI PpPEUIEeHMs] KOHKPETHBIX 3aJad Ipu
IIPOEKTUPOBAHUU ITPOU3BOJICTBA FHEPTOHACHILIEHHBIX MATEPHAJIOB,;

Braoemu:

— HaBbIKaMU IO MOJATOTOBKE HMCXOJHBIX JAHHBIX JUIsl IMPOEKTUPOBAHMS, COCTABICHUIO
MaTepUaIbHOrO U TEIUIOBOro OanaHca, BBIOOPY TEXHOJIOTUYECKON CXeMbl TPOU3BOACTBA DOM.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Paszgea 1. [IpoMblinJieHHbIH TEXHOJIOTHYECKH KOMILJIEKC.

1.1. CoctaB TEXHOJIOTMYECKOTO KOMIUIEKCA. 3aJaud, pellaeMble TEXHOJOroM Ipu
NPOEKTHUPOBAHUU TEXHOJIOTHYECKOT0 mpolecca U 000pynoBaHMs. XapakTep IPOU3BOJACTBA
NepUOANYECKUN, TIONYHENPEPhIBHBIN, HenpepblBHbIN. ['MOkocTh mpoumsBoacTBa. OOuue
TpeOOBaHUS K MPOMBIIIJIEHHOMY TEXHOJIOIHYECKOMY KOMILIEKCY, €r0 pa3MeIleHHIO.

1.2. Pa3paboTka IUPEKTUBHOTO TEXHOJOTHYECKOTO TMporecca. OCHOBHBIE HMCXOIHBIC
JOKYMEHTbl MpHU pa3paboTKe JIUPEKTUBHOIO TEXHOJIOTMYECKOro Ipolecca, HX KpaTKoe
coJepkaHue. OTamnbl pa3padOTKM TEXHOJOTMYECKOro Imporecca. TUIOBOE conep)KaHue
JUPEKTUBHOTO TEXHOJIOIMYECKOT 0 IIPOLECCa.

Pa3znen 2. Ilonck HOBBIX TeXHHYECKHUX pelIeHUH NPH NMPOEKTHPOBAHUM XHMMHKO-
TEXHOJIOTHYEeCKUX 00bEKTOB.

2.1. AnropuT™ Nnoucka HOBBIX TEXHUYECKHUX PELIEHUH MpU pa3padOTKe TEXHOIOTHYECKUX
cxeM u obopyznoBanus. Ilpuniunsl nexommnosunuu. dopMupoBaHue KpUTEpUEB JUIS OLIEHKU
KayecTBa CO3/1aBa€MOM TeXHOJOTH4ecKor cxeMbl. CHHTE3 TEXHOJIOTUYECKOW CUCTEMBI.

2.2. T'eHepanpHbBIi IuaH. 3ajaud, pelIacéMbleé C €ro IOMOUIbI. ApPXUTEKTYpPHO-
IPOCTPAHCTBEHHAs  OpraHu3alus  MpPOeKTHpyemMoro  mpeanpusatus. OCHOBHBIE — THIIbI
MIPOU3BOJICTBEHHBIX 3aHUH.

Pa3nes 3. O6opynoBanue 1151 NOJTy4eHUsA HUTPOI(HUPOB.

3.1 Obuue TpeboBaHMs K 000PYAOBAHUIO U amnmnapaTam. AnmapaTsl sl IepeMeIIBaHus
xuakocred. Cmecutenn kuciaoT. HurtpanuoHHble ammaparbl JUIsl NPOU3BOACTBA  KHAKHX
HUTPOIPHUPOB. Kpatkue TEXHUYECKHE XapaKTePUCTHKU HUTPATOPOB pazHoit
IIPOU3BOIUTEIILHOCTH.

3.2 Anmapatbl Uil TOATOTOBKM LEJUIKOJIO3bI M €€ HHUTpaluud. Anmaparbl Ui PE3KH
PYJIOHHOM OymMarm W pa3pbIXJEHUS BOJIOKHHCTOM IIEJUIIONI03bl. AmNmaparsl JUIsl OTAEICHHUS
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OTpabOTaHHBIX KHUCIOT M MPOMBIBHBIX BOJ OT BOJIOKHUCTBIX U >KUIKHUX MPOAYKTOB. Kpyrosoii
armmapat HYOK. Cenaparopsl. Llentpudyru.

3.3 AmnmapaTel s CTAaOWIM3alldd W H3MENBUYCHHS] HUTPOIEIUITIONO3bL. TpyOdaTsiid
aBTOKJIAB JJISl TPEABApUTENILHONW CTAaOWIM3alMUd HUTPOLEIUIIONO3bl. Y CTPOUCTBO TPyOUaTOro
aBTOKJIaBA U €r0 Y3JIOB. Y CTPOMCTBO anmaparoB JUIsl U3MEIbYEHUS] HUTPOLEIUIFOJIO3b], IIPUHLIUIL
nercreus. Hegocrarku, npeumyiectsa. TexHHuueckre XxapakTepucTUky. KoHnueckass MeapHULa
PK-01. IuckoBas menpHuia Ky3smuna.

Pa3nen 4. O6opynoBanue A5 OJTy4eHHUs IIOPOXOB.

Anmapartsl AJis MOJIy4YeHHs HOPOXOB OAITTUCTUTHOTO TUMa. O60pyI0BaHKE IS TOJTY4EHUs
NUPOKCHIIMHOBBIX MOpoxoB. OOopynoBaHWE Uil MPUTOTOBJICHUS W MEpepabOTKH TOIUIMBHBIX
Macc CMeceBOro Tuma. AmmapaTsl Tuna 'mbgHas Oouka". J[ByXKackagHble CMECHTEIU
HEIPEPBIBHOIO IEUCTBUS.

4. O0beM yueOHOU AUCITUILIHHBI

B yueGHOi paGoTs! O0beM TMCUMTLTHHBI
3E Axan. 4. | Actp. u.

O06111ast TPYA0EMKOCTh AUCLHUILINHbI 4 144 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B GopMe NPaKTHYeCKO# MOATOTOBKH 0,22 8 6
Jlexnuun 0,67 24 18
[Tpaktnueckue 3anstus (I113) 0,66 24 18
B TOM 4HCIIe B GOopMe MPAKTHUECKON 0T OTOBKH 0,22 8 6
CamocrosiTesbHasi padoTa 1,67 60 45
CaMOCTOSITeJIbHOE U3YUYCHHUE PA3JICJIOB TUCIIUIIIIMHBI 1,67 60 45
B TOM 4HCJIe B (OpME IPAKTHUYECKON ITOTOTOBKH 0,5 18 13,5
Bujabl KOHTpOJISI:
JK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEXKYTOUHAs aTTeCTAllUs 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Buj1 H”TOrOBOT0 KOHTPOJISI: IK3aMeH

5.2 lucuunjuHbl 4acTu, popMupyeMoil yHACTHUKAMHU 00pPa30BaTe/bHbIX OTHOILLIEHH I

AHHOTauA padoyeil NporpaMMspl JUCHUIJIMHBI
«TexHuuyeckasi TEPMOIMHAMMKA U TEIIOTEXHUKA»

1. Heas aucuuminHbl — copMupoBaTh y 00yJaIOMIUXCS YPOBEHb MPOoQeccruOHAIbHON
KOMIIETEHTHOCTH, TIO3BOJIIIOIIMKM  OyayIIMM HWHXXEHEpPaM-TEXHOJOTaM C  YBEPEHHOCTHIO
NPUMEHSTh (DyHIaMeHTaTbHbIE OCHOBBI TEXHMUYECKOH TEPMOJWHAMHUKUA U TPAMOTHO BBIOMPATH
palMOHATIBHBIN PEKUM IKCIUTyaTalliu 000pYyI0BAaHUS XUMUUYECKHX MPOU3BOJCTB MPHU PEIICHUN
ONPEAECICHHON TEXHUYECKOU 3a/1auu.

2. B pe3yabTarte u3y4yeHusl TUCHHUIJIHHBI 00yYAIOIIUIACSH T0IKEH:

O6nagath cIeAyOUMMH MPOPECCHOHATHHBIMU KOMIETCHIUAMA W WHAUKATOPAMH HX
JOCTIKCHUS .

MK-4 - I1K-4.11, T1K-4.15.

IK-5 - I1K-5.5, TIK-5.8, TTIK-5.9.

Buame:

— Hay4yHYI0 TEOpPETHYECKYyl0 0a3y TEIUIOTeXHUKH, OCHOBHBIE TMOCTYJIAThl H
dbyHIaMEHTAIBHBIC 3aKOHBI PUKIIATHON TEPMOIUHAMUKH.

Ymemn:
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— MPOBOJIUTH KAUE€CTBEHHBIN yrIIyOJIEHHBIN aHAINU3 peKuMa paboThl TEIIOTEXHUYECKOTO
o0opynoBaHus Ha mpeaMeT Hanbosee 3(h(HhEeKTUBHOTO SHEPTONOTPEOIICHUS;

— OLEHUTh BEJIMYUHY SHEPro3aTpaT KOHKPETHOTO MHKEHEPHOTO 00OpYIOBaHUS, UCXOMS
U3 TEOPETUYECKOW MOJENIH, Ha IMPEAMET JOCTOBEPHOCTHM M BO3MOXHOCTU IPAKTHYECKOMN
peanu3anui.

Braoemy:

— KOMIUIEKCHOM  METOJMKOM OLEHKM CTENEHU COBEPILIEHCTBA HSHEPro-XMMHUKO-
TEXHOJIOTUYECKON CUCTEMBI C TOUKH 3PEHUSI SHEPTOTEXHOJIOTUH, IKOJIOTUU U SKOHOMUKH.

3. Kparkoe coaep:xanue JUCUMIIMHBI.

Paznen 1. Beegenme. OcHOBHBIE MOCTYJAThI W (YHAAMEHTAJIbHbIE 3aKOHbI
PaBHOBECHOW TepMOAUHAMHUKH. BbI0OOP 3TAJTOHHBIX POLECCOB NPeodpa3oBaHMsl JHEPIUH U
BellecTBa.

Tepmonunamuyeckue  mapamerpbl, (GYHKUMM W (QYHKIHMOHAJIBl  PaBHOBECHOMN
MaKpOCHCTEMBI. Y CJIOBHE XHMHYECKOTO PaBHOBECHS MHOTO(a3HOW M MHOTOKOMIIOHEHTHOMH
cuctembl. O0beauHenHoe Beipaxkenue | u 11 Hauan knaccuyeckoit paBHOBECHON TEPMOAMHAMHUKHI
B TG depeHIIaTbHOM U HHTETPATHHOM BUIe, 0COOCHHOCTH PEATH3alliU B 3aMKHYTHIX TPOIIeccax
npeoOpa3oBaHus SHEPTHHM U BellecTBa. Pacyer W aHalM3 OCHOBHBIX PaBHOBECHBIX IMPOLIECCOB
c)KaTus ra3oB B Kommpeccope. PacueT MUHMMaIbHBIX 3aTpaT SHEPruU B Mpolieccax pas3aeieHus,
OXJIQXKJCHUS U OXKMKEeHUs ra3oB. [lomuTponHbiil mporecc, kak 00001aonuil IpoIece CKaTHs
(pacurupenusi) ra3oB, MapoB U MAPOra30BbIX CMECEH.

Paznen 2. AHAINTHYECKH aNMapaT HEPAaBHOBECHBLIX MPOLECCOB MPeodpPa30BaAHUA
JHepruu M BemecTBa. KojMyecTBeHHasi OlleHKAa AUCCHIATHBHON (YHKIMH KaK Mepbl
HeOo0paTMMOCTH MpoLecca, NMPOTEKAIEro ¢ KOHEYHOH CKOPOCTbH. JKCepreru4ecKui
MeTO/l AHAJIN3a CTeNleH! COBEePIIEHCTBA IHEPro-XMMHKO-TeXHOJIOTHYeCKOI CHCTeMbl.

Teopust JOKaIbHOrO paBHOBECHsI OINHKCAaHUS HeoOpaTUMbIX mpoueccoB. Cucrema
Qg depeHraIbHbpIX OaTaHCOBBIX YPaBHEHHI MacChl, SHEPTrUH, DHTPONUH M KHHETHYECKUX
COOTHOUIEHUH ISl OTKPBITOM MakKpOCHCTEMBbl. AHAIUTUYECKOE M YHCICHHOE PEIICHHE 3THUX
YpaBHEHUH IS ONpeieNieHUs] BETMUHUHBI JIOKAJIbHOW M UHTETPAJIbHON IUCCUNIAIIMKM YHEPTUH PU
TE€UYEHUH BSI3KUX Cpel, TepMOIU(P(y3HOHHBIX IMPOIECCOB B MHOTOKOMIIOHEHTHBIX CHUCTEMAaX.
DKceprus CTallMOHAPHOTO MOTOKA BEIIECTBA.

Paznen 3. TepmoamHaMmuyeckMii pacyeT W aHAJM3 HEPABHOBECHBIX IPOLECCOB
cxaTus (pacuiMpeHusi) ra3os, NapoB M Mapo-ra3oBbIX CHCTeM. JKcepreTH4ecKHii MeTox
OLICHKH CTeNeHH COBEPUICHCTBA IpoIecca: ompefeseHHe BeJIHYMHbI IKCEPreTHYeCKOro
KIIJI pexxunma paGoThl YCTAHOBKHM M NOMCK NyTell ero NMoOBbIIIEHHS 32 cYeT BHYTPEHHHX
JHEPropecypcos.

Pacuer QakTuueckux 3arpaT 3HEPruM B Ipolieccax KOMIPEMUPOBAHUS ra3oB (IapoB) Ha
OCHOBE HHTETpaJbHbIX OalaHCOBBIX YPaBHEHUH MAacChl, MOJHOW SHEPrHH, SHTPOIHH,
KMHETUYECKOW M MOTEHUUAIbHOW HHEepruu, skcepruu. KonmuecTBeHHas OlIEHKA BEJIWYUHBI
JUCCUMAMM B OXJIAXKJAEMOM W HEOXJIAXJAeMOM CTYNEHH KOMIIPECCOPHOM YCTaHOBKH.
DHEPro’KOHOMUYECKOE 0OOCHOBaHHE 11€1eCO00Pa3HOCTH MHOTOCTYIIEHUATOr0 pexuma paboThl
Komrpeccopa. CpaBHUTENbHBIA aHAIN3 COCOOOB OXJAXKACHUS Ta3oB (IApOB) B JETaHAECPHBIX
YCTaHOBKAaX M JIpOCCENbHBIX YCTpoiicTBax. Pacuer BenMuuHBI H30TEpMHUYECKOTO 3ddexTa
npoccennpoBanus [xoyisa-ToMIicoHa Ha IpUMepe MOJENIN HEUAECAIBHOTO rasa.

Pasznen 4. TepMoauHaAMH4YeCKHe OCHOBBI JHepropecypcocoéepes;keHusi B XUMHYECKOH
TeXHOJIOTHH. JHeprocdeperaiye CUCTeMbl B XUMHYECKUX NPOU3BOICTBAX NPeBpallleHus!
JHEPrMM W BellecTBa. AHAJIMU3  CONPSIKEHHOM  CHCTeMbl,  YTWIM3MpYIOLIei
HHU3KONOTEeHIHAJIbHbIE TeIIOBbIE PeCypPChl, HA IPUMepe X0JM0AHIbHBIX MAIIINH H TEIJIOBBIX
HaCoOCOB.

MeTo1bl OLIEHKH DHEPrOopecypcoB HAa OCHOBE MOHATHS dKcepruu. CHHTE3 TEXHOJIOTHH U
HHEPreTUUECKUX CUCTEM KaK OCHOBHOW MPUHIUI dHEprocOepekeHus (Ha mpuMepe Mpor3BoJICTBA
aMMMaKa U cJ1laboi a30THOM KUCIO0ThI). OCHOBHBIE MPOMBILIIEHHBIE CXEMBI TIOJTYUYEHUS X0JI0/1a U
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Tpanchopmauu Teruia. CpaBHUTEIBHBIN TEXHHUKO-PKOHOMHYECKUI aHanu3
napokomnpeccnoHHbIX (IIKXM) u Tennoncnonb3yomux X0JI0AUIbHBIX MAILUH.

4. O0beM y4eOHOH JUCHHUILINHBI.

O0BbeM TUCHUIIINHBI
Bun yuebHo# paboThl
3E A'f:‘”' AcTp. u.
OO01mast TpPyA0eMKOCTh TUCIUTLITNHBI 3 108 81
KonTakTHasi padora — ay1MmTOpHbIE 1,33 48 36
3aHATHA:
Jlexknun 0,89 32 24
ITpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas pa6oTa 1,67 60 45
CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 59.6 44,7
TUCIAILINHEI 1,67
KoHTakTHas camocTosTelbHas paboTa 0,4 0,3
Buj1 MTOr0BOro KOHTPOJISI: 3ader ¢ OLEHKOH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«IIpoekTHpOBaHHE MPOLECCOB U ANMMAPATOB XUMUYECKOH TEXHOJIOTHH

1. HeJib AUCHUIIUHBI - CYIIECTBEHHO PACIIUPUTh, CHCTEMAaTU3UPOBATh U UCIIOJIb30BATh
HAa TPAKTHUKE 3HAHWKW OCHOB THPABINYECKUX, TEIJIOBBIX M MAaCCOOOMEHHBIX IPOIIECCOB
XUMHYECKOH  TEXHOJOTUH,  MO3BOJISIIOIIMX  BBIIYCKHHKAM  OCYIIECTBIATH  HAy4YHO-
HCCIIEIOBATEIIbCKYIO, IPOM3BOICTBEHHO-TEXHOJIOTUIECKYIO M SKCIIEPTHYIO IS TEIBHOCTD.

2. B pe3ysibTare n3yueHus JMCUMIJIMHBI 00y4AIOUIUIACS JOJIKEH:

OOnmagath CIEAYIONIMMH YHUBEPCATBHBIMA KOMIICTCHIIUSAMHA W WHIWKATOPAMH WX
JOCTHKECHHUSI:

YK-2 - VK-2.3; VK-2.7; YK-2.10.

Ob6nagath creayoUMMH MPOPECCHOHATBHBIMU KOMIETCHIUAMUA U WHAUKATOPAMH HX
JIOCTHIKCHHUS:

IIK-4 - TIK-4.5; 1IK-4.12.

MK-5 - TTIK-5.3; TTK-5.6; T1K-5.9.

3namo:

- METOIBI pacyeTa TeIuIo- 1 MacCCOOOMEHHBIX allaparos;

- OCHOBHBIE MPUHIIUIIBI OPTaHU3AIUH TPOIIECCOB XMMUYECKON TEXHOJIOTUH;

- TUTIOBBIE MTPOIIECCHI XMMHYECKON TEXHOJIOTHH, COOTBETCTBYIONIUE allapaThl U METOJIBI
UX pacuera;

- METOJIBI COCTABJICHHS TEXHOJIOTUYECKIX CXEM C HAHECCHHEM BCEX aIapaToB.

Ymemn:

- COCTaBIIATh MaTepUaIbHBIC U TEILIOBBIC OATAHCHI JJTISI CHCTEM Ta3-)KUJIKOCTD;

- pacCUMTHIBATh apaMeTPhl TEIIO- 1 MAaCCOOOMEHHOI0 000PYA0BaHUS U HACOCOB;

- MO0UPATh CTAHIAPTHOE 0OOPYIOBAHKE, UCTIOIB3YEMOE B XUMHUYECKOM

MPOMBINIJICHHOCTH.

Braoems:

- METOJIOJIOTHEH pacyeTa OCHOBHBIX MapaMEeTPOB THUIPOMEXaHHUYECKUX, TEIUIOBBIX M
MacCOOOMEHHBIX MPOLIECCOB;

- OCHOBAaMH MPaBWJIBHOTO TOI00pa TEIJI0 U MacCOOOMEHHOTO 000pyI0BaHMUS;
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- METOAAMHU COCTABJICHUS TEXHOJOTMYECKUX CXEM M TIpadu4ecKkoro H300pakeHus
OCHOBHOT'O 000PY/I0BaHHUS.

3. Kpartkoe cogep:xanue JUCUMILJIHMHbI.

BBenenne. Pu3nko-XUMHUECKHE OCHOBBI U OCOOCHHOCTH YCJIOBUN TPOBEICHUS
npoliecca pasieseHusl )KUJAKUX TOMOT€HHBIX cMecel pekTudukanueil. Onucanue
NPUHIUIHAIBHON CXeMbl pEKTH(PHUKAIIMOHHON YCTaHOBKM HETIPEPBIBHOTO JieiicTBus. CpaBHEHHE
1 00J1aCTH IPUMEHEHUs HAaCaJOUHbIX U TapesibyaThiX KOJOHH. [locTpoeHne paBHOBECHON JIMHUHU
Ha OCHOBE MOJIYYEHHbIX HHIUBUAYAIbHbBIX 3a/1aHUN.

Pa3znes 1. Pacuer pekTu(puKANMOHHONH KOJIOHHBI.

1.1. Pacuyer Hacago4HOii peKTHGUKALNOHHON KOJOHHBI HENPEePbIBHOIO el CTBUS
(1 TpEX pa3MepoB HACAAKH).

MartepuanpHbiii 0anaHc KOJIOHHBL. PacueT MUHUMaIBHOTO ¥ pabodero pierMoBOro Yncia.
[Toctpoenue pabouux smHuil. Pacuer ckopocTd mapoB U aAuaMeTpa KoloHHBL. OnpezneneHue
BBICOTHI HAC/IKH 110 MOIU(UIIMPOBAHHOMY YpaBHEHUIO Maccoonepenayn. OnpeneneHue o0mero
YKCJIa ¥ BBICOTHI €IMHHULL IIepeHoca. PacyeT rujpaBin4eckoro CONpoOTUBIICHUS HACAIKH.

1.2. Pacyer Tapeab4aToii peKTH(PUKANMOHHOH KOJOHHbI HENMPEPHIBHOIO JIeiiCTBHS.

IIpenBaputenbHplii  BbIOOp Tapenok. MarepuanbHblii  OanaHc KojoHHBL. Pacuer
MHUHHUMAJIBHOTO U pabouero pyermoBoro uucina. Pacdyer ckopocTtu mapoB U AuameTpa KOJOHHBI.
[Toctpoenue pabounx auHMA. OrnpeneneHue BBICOTHI CBETJIONO CJIOS KMIKOCTU Ha Tapeske U
napocoiep:kanus 6apooTaxxHoro ciosi. Pacuer koadpunpeHToB Maccoornepeaadun, 00ero uncia
eMHuI] nepeHoca, 3pdexruBHocTH 10 Mapdpu. Pacuer BbicoThl KojoHHBI Ha ocHoBe KIIJI mo
Mbspdpu ¢ mocTpoeHMEeM KHUHETHYECKOW JHMHHH. PacdeT THUIpaBIMYECKOTO COMPOTHUBIICHUS
KOJIOHHBI.

1.3. CpaBHeHMe JaHHBIX PACYeTa HACAIOYHON U Tapeb4aToii KOJIOHH.
ComnocrasiieHue JaHHBIX, MOJY4YeHHBIX 10 IPOIPAMMaM KOMIIbIOTEPHBIX H PYYHBIX
pacdeToB. BbIOOp KOJTOHHBI.

Pa3znen 2. Pacyer u BbIOOP TeNJ1000MEHHUKOB.

Pacuet u BBI60Op TEMII00OMEHHUKOB T10 OOIIEH CXeMe: -pacyeT TeIIOBON HArpy3KH; -
oTpeieNIeHue TEIIOBOTO PeKUMa U CpeIHEN IBUKYIIEH CHIIBL; - MPUOIMKEHHAs! OLleHKa
KO3 (UILIMEHTOB TEII00TIa4uH, KO3 ULIMeHTa TerIonepeiayu, MIoBEpXHOCTH Fop; - BEIOOD THIIA
Y HOPMAJIM30BAHHOTO BapUAaHTa KOHCTPYKLMH; -OIIPEIEICHUE TapaMEeTPOB KOHCTPYKIINH
(Hampumep, AJis KOXKYXOTpYOHOr0 TeII00OMEHHUKA: YKiclia TpyO U yncia X0/10B, AUaMeTpa
TpyO, AMameTpa KoXKyxa, HOBEPXHOCTH TEMI000MEHHHKA Fropw M JIP.); - COMOCTABIECHUE
OpUEHTUPOBOYHOM Fop U Fropy; - cOMocTaBeHrE JaHHBIX, TOJIYYEHHBIX 10 IPOTrpaMMaM
KOMITBIOTEPHBIX U PYYHBIX PAcUEeTOB; -THAPABINYECKUN PacyeT; - BHIOOP ONTUMAILHOTO
BapHaHTa TEIII0O0OMEHHUKA.

2.1. PacueT KOXyXOTpyOUaToro UCrapurTes.

2.2. Pacuet KoHJIeHCaTOpa (KOKYXOTPYOUATOTO WIIM TUIACTHHYATOTO).

2.3. Pacuet nosporpesareis (KOKyXoTpyOuaToOro WM MJIACTUHYATOTO).

2.4. Pacyer XOJNOIWILHUKOB JUCTUIUIATA U KyOOBOTO OCTaTKa (KOKYXOTPYyOUaTBIX HITU
IUIACTUHYATHIX).

Paspen 3. 'mapoanHamMuyeckue pacyersl.

3.1 Pacuer ruapaBIMyecKOro COMPOTUBIEHHUS TPYOOIIPOBOJIOB

3.2. PacueT onTUMAIBHBIX JHAMETPOB TPYOOIPOBOJIOB

3.3. Pacuer u moxbop HAcOCOB

Pasznea 4. I'paduyeckoe opopmiienue.

TexHonornueckas cxema. PexTudukanroHHas KOJIOHHA OMPEIeIEHHOTO THITIA C
n300pakeHHeM JieTajlell KOHTaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pazfene 1.

4. O0beM y4eOHOH TUCHMILINHBI.
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O0beM IMCUMITHHBI
Bun yuyeOHo# padoThI
3 Axkan. | Acrtp.
4. 4.

OO0mas Tpy10eMKOCTb JMCIUILTHHBI 2 72 54
KonrakrHas pa0dora — ayIMTOpPHbIE 3aHATHA: 0,44 16 12
[IpakTuueckue 3anstus (I113) 0,44 16 12
CamocrosiTejibHasi pa6oTa 1,56 56 42
KoHTtakTHas camocTosTenbHas pabora 0,4 0,3

1,56
CaMocTosITeIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIMHbI 55,6 41,7
Buja nTOroBoro KOHTpoOJIs: KypcoBoii npoext

AHHOTanugA padoyeil MpOrpaMmbl AU CHUNIHMHBI
«MexaHuyecKkue Mpouecchbl ¥ aNNapaThbl 1Jis TEXHOJOTHH MOJUMEPHBIX KOMIIO3UINH,
MOPOXOB M TBEPAbIX PAKETHBIX TOIJIMB

1. HeJILIO AUCHHUIIINHBI ABJIACTCA q)OpMI/IpOBaHI/IC Y CTYACHTOB OCHOB HHIKCHCPHOI'O
MBbINIJICHUSA.

2. B pesyabrare wu3yyeHusi AMCUMIUIMHBI O0y4YalUIWiicsi 10 TMporpamMmme
CIICLAIUTETA JOJIKEeH:

Obnadamye CleAyIOMAMA KOMIIETCHIIUSAMHA ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-2.1,2.2,2,3,2.4,2.5,2.6,2.7,2.8, 2.9, 2.10,

I1K-5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8, 5.9, 5.10.

3namo:

— TEOPETUYECKHE OCHOBBI IIPOLIECCOB U3MEJIBUYCHMS U CMELICHMUS,

— KOHCTPYKUMU ¥ TIPUHIUIBI JCUCTBHS OCHOBHBIX COBPEMEHHBIX MAIIUH IS
W3MENIBYCHHS U CMEIICHUs MATEpUaJIOB;

— METOJIMKH pacueTa TEXHOJIOTHYECKOT0 000PYIOBaHMS.

Ymemn:

— IIPOBOAUTH MEXAHWYECKUE PACUETHI JIEMEHTOB MAIlIUH JUIsl U3MEIBYEHUS U CMEILICHUS
MaTepHaIOB.

Braoemy:

— HaBBIKaMU aHAJIM3a MEXaHUUYECKUX MPOLIECCOB XMMHUYECKUX MPOU3BOJICTB;

— T€XHOJOTMYECKUMHU pacueTaMu 000py10BaHUS;

—pacdyeTamMu THUIIOBBIX JI€Tajlell MalluH, IOJIb3YACh CIPABOYHOM JIUTEPATYPOU H
I'OCTamu.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Beenenune

Ponp mpenmera "MexaHnuyeckne IpoOLECCHl M anmaparbl XWUMHYECKOW TEXHOJOTHH'" B
(dopMHpOBaHHN HHXXEHepa XHMMHKa-TexHojora. "MexaHWdyeckue TMpoLecchl M ammapaThl
XUMHYECKOM TEXHOJIOTMM'' —OCHOBAa JUIsI IPOCKTUPOBAHMS HOBBIX M COBEPIICHCTBOBAHUS
JENCTBYIOIMX TEXHOJOTUYECKMX YCTAHOBOK XUMUYECKUX MTPEATTPUATHIA.

Paspnen 1. U3mesbueHne TBEPABIX BelLIECTB
Ou3nKo-MexaHU4ecKue CcBoWcTBa MarepuaioB. CrocoObl u3MenbyeHus. Teopuu

u3MenbueHus. J{poOuiku, pa3pymniarnirue MaTepra ckatieM (IeKOBbIe, KOHYCHBIE, BAJIKOBBIE).
JpoOunku yaapHOro aeicTBus (POTOPHBIE M MOJIOTKOBBIE APOOMIIKH, MAJIbLIEBBIE U3MEIbUUTEIN ).
MamuHbl  yIapHO-UCTHpAIOLIEro JeHcTBUS (MENbHMIBI €  Bpamjarommmcs OapabaHoM,
BUOpAIIOHHBIE MEJIbHUIIBI). VI3MenpuuTenu pa3gaBlMBAIONIEr0 M HCTUPAIOLIETO JAEHCTBUS
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(GeryHHBIE METBHHUIIBI, KaTKOBO-TApENbUaThle W3MEIbUNUTEIN, OWUCEpPHBIE H3MEIbLYUTENH).
Crpyiinbie MenbHUIBL. OOIACTh MPUMEHEHUS, IPUHIUI ISHCTBUS, KI1acCUu(DUKAIIHSL.

Pa3gen 2. Cmenienue.

[Tpouteccet  cmemenus. Kriaccudukamust cmecuteneidl. CMelieHHEe BBICOKOBS3KHX
MOJIMMEPOB (YepPBAYHBIC MALTMHBI, BaJIKOBbIE MalTUHbI). CMECUTENIN EPUOTUIECKOTO NEHCTBUS.
Kuneruka mpouieccoB cmemnienus. CMelIeHHE ChITydYuX MaTepuayioB. bapabaHHbie cMecHUTENH.
YepBA4HO-IONIACTHBIE  CMECHUTENH. JIEHTOYHbIE  CMECUTEN. bBEeryHKOBbIE  CMECHUTEU.
[upkynsuuoHHbIE CMECHUTeNn c MICEBI00KIKEHUEM CBIITy4ero MaTepuaia
OBICTPOBpAILIAIOIIMUMCS  POTOpPOM. Ycpeauutend. CMecUTeNr HEeNpephbIBHOTO  JIEHCTBUS.
['paBuTanmonnsie cMecuteny. Budpaunonusie cmecutenu. [IpaMoTouHbIe CMECUTENH.

4. O0beM y4eOHOMH JUCHHIINHBI

B
Bunbt yueOHOM pabOThI 3a4ETHBIX B axazem. B actp.
gacax gacax
CIIMHUIIAX

OO0masi Tpy10€eMKOCTb 1M CHUIITHHbBI 2 12 54
KonrakTHasi pa6oTa — ayAuTOPHbIE 3aHATHSI: 0.9 32 24
Jlexumu (Jlek) 0.45 16 12
[IpakTuueckue 3ansatus (113) 0.45 16 12
CamocrositesbHas padora (CP): 1.1 40 30
CaMocTosTeIbHOE U3YUCHHUE Pa3/IeioB 11 40 30
JMCHUTUTHHBI
Buj kouTposs 3auer

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«OCHOBBI KBAHTOBOI XMMHUH MOJUMEPHBIX MATEPUATIOB»

1 eab AMCUMIUIMHBI — COCTOMT B M3YYEHHMM OCHOBHBIX IOHSATUW COBPEMEHHOMU
KBAaHTOBOW XMMHH U KBAHTOBO-XMMHYECKUX METOJOB pacyeTa CTPOEHHUS U CBOMCTB XMMUYECKHUX
CHCTEM; BO BBEICHHMM CTYJICHTOB B KPYI' OCHOBHBIX IIPEJCTAaBICHUN O XUMHUYECKOU CBSA3U U
MEXMOJICKYJIIPHBIX B3aUMOJICMCTBUSX M O3HAKOMIIGHMM Ha 3TOW OCHOBE C OCOOEHHOCTSIMU
XUMHUYECKOHN CBSI3M B XUMHUYECKHUX BEIIECTBAX M 00YCIOBIEHHBIX 3TUM CBOMCTBAMH MaTEPHAIIOB;
B OCBOEHHUHU PaOOTHI C OCHOBHBIMH KBAHTOBO-XUMHUYECKUMH KOMIBIOTEPHBIMHU IPOTrpaMMaMHu,
HCIIOJIb3YEMBIMU HA MPAKTHUKE.

2 B pe3yabTaTe H3y4eHUs: AUCHUILIMHBI 00YYAIOUIMIACS T0JI/KEeH:

Obnadamye cleayOMUMU KOMIIETCHIIUSAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:

IIK-1.4, IIK-1.7, [1K-1.12

3namy:

- OCHOBHBIE TTOJIOKEHHUSI KBAHTOBOW XMMHH, COBPEMEHHOW TEOPUU XUMHUECKOW CBSI3U H
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS M IPUMEPHI €€ IPUMEHEHUSI K KOHKPETHBIM XUMHUECKUM
cucTeMawm;

- TMPHUHLHUIBl KOJIWYECTBEHHON XapaKTepH3allMd aTOMHOW W BJIEKTPOHHOH CTPYKTYpHI
MOJIEKYJISIPHBIX CHCTEM W TIOJIMMEPOB;

- OCHOBHBIE B3aUMOCBS3M MEXIY JIEKTPOHHOW CTPYKTYpOH M (U3UKO-XUMHUECKUMHU
CBOWCTBaMH BEIIECTB, JIS)KAIME B OCHOBE YIPABJICHUS CBOWCTBAMH;

- BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHMUYECKUX PACUETHBIX METOAOB U
00yacTi UX NPUMEHUMOCTH.

Ymemn:
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- IPUMEHATh KBAHTOBO-XUMHWUYECKHUE TOIXOAbI U METOABI JIsl pacueTa, UHTEepIpETaluu U
MpEACKa3aHMs CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoems:

- JIEMEHTapHBIMUA HaBbIKAMH MTPUMEHEHHUS KBAaHTOBO-XMMUYECKHUX MOJX0/I0B U METO/IOB
U UHTEPHpPETAlMU pe3yJbTaTOB MPHU PEUICHUH NPAKTUYECKUX TEXHOJIOTMYECKUX 3a1ad U
CTaHJAPTHBIMU KBAHTOBO-XMMHUUYECKHUMHU KOMITBIOTEPHBIMHU MTPOTpaMMaMHU.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

Beeoenue. llpenmeT KBaHTOBON XUMHUH. POJIb KBAHTOBOW XMUMHUU B OIIMCAHUN XUMUYIECKUX
SBJICHUM U POLECCOB. B3anMOCBs3b KIaCCUUYECKON U KBAHTOBOM MOJIENIEH MOJIEKYJI.

Pazoen 1. Obwue nonosxcenus K6aHmoBou Xxumuu

1.1.  OcHoBHbIE TPUOIHIKEHUS

OcCHOBHBIE TPUHLMUIIBI KBAaHTOBOM MEXaHWKH. BapualMoHHBI METOJ HaXOXICHUS
BOJIHOBBIX (pyHKumid. [IpubnmkeHne He3aBUCUMBIX YacThll. MeToJl caMOCOIJIaCOBaHHOTO MO
1utst aroMoB. [TpuOIKkeHrne EHTPaTbHOTO TOJIs. ATOMHBIC OPOUTAIIN U UX XaPaKTEPUCTUKH.

1.2. OnaHO3IEKTPOHHBIE U MHOTOXJIEKTPOHHBIE BOJTHOBBIE (DYHKIIMHM U METOJIbI UX
pacuera

AHTUCUMMETPUYHOCT, MHOTO3JIEKTPOHHOM BOJIHOBOM (GyHKIMH. CHUH-OPOUTAIIH.
Herepmunant Creiirepa. Meronsl Xaprpu-®oka um Kona-Illama, xumuueckas TpaKTOBKa
MOJTy4aeMBIX Pe3yJIbTaTOB. DJIEKTPOHHBIE KOH(UTYPAIIMH aTOMOB.

Pazoen 2. Keanmosas xumus monexyn

2.1. MonekynsipHasi CTpyKTypa U METOJIbI €€ pacuera

[Mpubmmxenne bopua-Onmenreiimepa, anuabaTHYECKWi TOTEHIMAT W IOHSITHE
MOJIEKYJISIpHOM cTpyKTyphl. Metonbl Xaptpu-®oka u Kona-Illsma mig monexyn. [Tpubmmkenue
MO JIKAO. DnektpoHHast Koppemnsius. MeTo KOHQUTYpaIlmOHHOTO B3auMoAencTBus. Teopus
BO3MYLIEHUN. DHEPruM IUCCOLUMALNA XUMUYECKUX CBSI3EH.

2.2. Hesmmiupudeckue 1 moyIMIUPUIECKHUE METO/Ibl KBAHTOBOM XUMUU

Wepapxust MeTO10B KBaHTOBOM XMMUU. Heamnupuueckass KBaHTOBass XUMHUsI. ATOMHBIE U
MOJIEKYJIIpHBIE 0a3UCHBIE HA0OPHI M1 HEAMITUPUUECKUX PACUETOB, X POJIb B ONTMCAHUU CBONCTB
monekyin. [lomysmnupudeckue mMeTosl. BaleHTHOE U T-3JIEKTPOHHOE MpUOIMKeHHs. MeTo bl
[Tappuzepa-Ilorna-ITlappa n Xrokkens. To4HOCTP KBaHTOBO-XMMHUYECKHMX PAcyeTOB CBOMCTB
MOJIEKYJL.

Pazoen 3. Xumuueckas c6a3b u peakyuoHHass CNOCOOHOCMb IHEPSOHACHIUJCHHBIX
COeOUHEeHUlL

OpOutanbHas KapTMHa XUMUYECKOW CBsi3M. KOHCTpyKTHMBHasT M JECTPYKTUBHAs
uHTepdepeHimsa opoutaneid. MonekyaspHble OpOUTANIN U UX CUMMETpUiiHAs Kiaccu(HUKaIus.
Koppensironnsie nuarpaMMbl. DJIEKTPOHHBIE KOH(UTYpALIUKA TBYXaTOMHBIX MOJIEKYJ. AHAu3
3aceneHHocTel opbutaneil. [IpocTpaHcTBeHHOE pacmpeseneHne 3IEKTPOHHON MIOTHOCTH U
XUMUYEeCKast CBA3b. [IpUMEHEHHE KBAaHTOBOM XUMHUHU Il XapaKTEepPU3alMH PEaKIIMOHHOMN
CIIOCOOHOCTH DHEPTOHACHIIICHHBIX COSMHEHUN.

3axnouenue. KBaHTOBass XUMHUS KaK MHCTPYMEHT MPOTHO3a B XUMHUH U XUMUYECKON
TEXHOJIOTHH.

4 O0beM yueOHOH TUCHHMILINHBI

O0beM TMCHMIINHBI
Bup y4yeoHoii padoThI Axax. | Actp.
3E
4. u.
OO01asi TPy10€eMKOCTb M CHUIIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,89 32 24
Jlexuun 0,445 16 12
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JIaGoparopusie padotsl (JIP) 0,445 16 12
CamocrosiTejibHas padoTa 1,11 40 30

KonTakTHas camocrosiTenbHas paboTa 111 0,2 0,15
CamMocCTosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI ' 39,8 29,85
Buja kourpoJs: 3ayer
AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIHHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMPOBAHUSI H METPOJIOTHH»
1 Heap aucuMmiumHbl — (GOPMUPOBAHHWE HABBIKOB HCIIOJIB30BAHHUS COBPEMECHHBIX

WHCTPYMEHTOB TEXHUYECKOIO PEryJIMpOBaHUsA, IIPaBUI M IPUHLUIIOB 3aKOHOJATEIBHOU U
IIPUKJIIAJHOW METPOJIOTHH.

2. B pesyabrare ndy4eHusi AUCHMUIIMHBI 00y4aIOLIUIHCH JOJIKEH:
Obnadamye cleayOUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:
1IK-4.6, I[IK-4.7; 1IK-4.8; [IK-4.9; IIK-4.10; 1IK-4.13; IIK-4.14

Buame

-COBPEMEHHbBIC TEHJICHIIUN Pa3BUTHS TEXHUKU U XUMHYECKOM TEXHOJIOTHH;

-COBPEMEHHBIE  METOJIbI HU3MEpPEHUs (PU3MKO-XMMHUUYECKHX TIOKazaTreled ©  Uux
MOTPEIIHOCTEMH;

- 3aKOHOJIATEIILHYIO, OPraHU3aANOHHYIO, HAYYHYIO i TEXHHYECKYIO0 OCHOBBI 00CCIICUCHUS
€IMHCTBA U3MEPECHHI M CTaHIapTU3AIINH.

Ymemo:

-IIPUMEHATh METOAbl M WCIIOJb30BaTh HPHHIIUILI CTAHJAAPTHU3AIMH TIPH pa3paboTKe
HOPMATHBHBIX JOKYMEHTOB;

-IIpUMEHATh Ha mpakTuke denepanbHbie 3aKOHBI M MEXIYHAPOJHBIE PEKOMEHIAIIUU B
00J1aCTH METPOJIOTUM U TEXHUYECKOTO PETYIUPOBAHNUS,

-IpUHUMATh Y4YacTHUE€ B Ipolleccax MOATBEPKIEHUS COOTBETCTBUS PA3HOIO YpPOBHS-
aKKpEJAUTAINH, IPUEMKE, SKCTIEPTHU3E, JTUIICH3UPOBAHUH, TOCKOHTPOJIE U HAA30DE;

-UCIOJIb30BaTh TEXHUYECKHME CpEACTBAa JJIsi M3MEPEHUsT OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECCa, CBONCTB CHIPhS M MPOTYKITHH.

Bnaoemn:

- HaBBIKAMHM OCYIIECTBISATH TOWCK, KPUTHUUYECKHH aHaJU3UpPOBATh M CUHTE3HPOBATH
uH(pOpMaIIKIO, TPUMEHSATh CUCTEMHBIN TIOJIXO] ISl pelIeHHsI TOCTaBJICHHBIX 3a/1a4;

- HaBBIKAMHM TIOMCKAa HYXHBIX HCTOYHMKOB HH(OpPMAIUU M JAHHBIX, BOCIPUHHUMATH,
aHAJIM3UPOBATh, 3aIIOMUHATH U TepeAaBaTh HHPOPMAIIUIO C UCIIOJIb30BaHUEM LIU(DPOBBIX CPEICTB,
a TaKke C TOMOIIBI0 AJTOPUTMOB IMPU padOTe C TMOJYYCHHBIMH U3 PA3TUYHBIX MCTOYHUKOB
JaHHBIMU C LEeNbI0 3()PEKTUBHOTO HCMOIB30BaHUS TMOTYyYEHHOW HH(POpPMAIUHU sl PelleHus
3aJ1a4.

3 Kpartkoe coaep:xaHue TUCUHUILIHHBI

Paspen 1. Merponorus. OcCHOBHbBIE MOHATHS M IpuHOUNBL. IIpenmer merposnorus.
Tepmuns! u onpenenenus. 3akoH PO «O06 obecnieuenun enuHcTBa n3mMepennid. Knaccnpukarus
u3MepeHuin» OcHOBHbIE (U3HUYECKHE U XUMUYECKUE BeTnUUHbI. CpeicTBa M3MEPEHHM U UX BUJIBL.
[Torpemnoctu u3Mepenuil. ['ocynapcTBeHHass MeTpoJjiorHueckas ciyx6a. MexayHapoaHas
OpraHM3anys 3aKOHOJATEIIBHON METPOJIOTUH.

Pazgen 2. OcHOBBI TEXHHUYECKOro peryiaupoBaHus. HopmaTuBHO-paBoBas 0a3za
CTaHaapTu3auuy, cepruukamuu. 3akoHbl P® «O TexHUYecKoM peryaupoBaHum», «O
crangaptuzaiun B P®», «O 3ammre mpaB mnoTpedurenein». TexHUUeCKHe pErsIaMeHThl M
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HOPMATHBHBIC JOKYMEHTHI, NelcTByromuye Ha Tepputopuu PD. llenmu m 3amaum B obnactu
JOOPOBOJIBLHOTO M 0053aTEIBHOTO MOATBEPKACHUS COOTBETCTBHSI MTPOIYKIIMH.

Paznen 3. Texuuueckoe peryanupoBaHUE HHHOBALIMOHHON MPOAYKIIMYA U UHHOBAIIMOHHBIX
BUJOB JiesiTenbHOCTH. JloOpoBonbHas ceprudukanus. AKkpenuTtanus. ['OCKOHTPOIb U HAA30p.
HoBrle HOpMaTuBHBIE TOKYMEHTHl HalmoHambHOW CHUCTEMbl CTaHIAPTU3ALUU — TEXHUYECKas
cnenudukanus M TexHUYeCKUil ortder. [lpaBmia pa3paboTku M O(OpMIIEHUS HOPMATHBHBIX
JIOKYMEHTOB /111 ”THHOBAIIMOHHOM MTPOYKIIHH

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHHMTIIIHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q. q,
O01asi TPY10€eMKOCTh THCHUTIITHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,88 32 24
Jlekuun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 2,12 76 57
CaMoCTOsTEIbHOE H3YUYCHHE PA3/ICIIOB AUCITUTLIHHBI 2,12 76 57
Bua koHTpoOJIA:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOUYHAsE aTTECTAIHSI 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buj uTOroBOro KOHTpoJIs: JK3aMeH
AHHOTanuUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«KyabTypoJiorus»
1. Heap IMCHMIJIMHBI — TPHOOpPETEHHE CTYACHTAMH KOMIUICKCHBIX 3HAHWH O

HNPUHIUIAX U 3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHMSI KYJIbTYphI B OOILIECTBE.

2. B pe3yabTare n3yyeHus JMCHUIIMHBI 00y4AKOMIMIiCS T0KEH:

OO6nanaTh ciaeyroIUMH KOMIETEHIUAMHI U MHIAMKATOPAMU UX JOCTHIKEHHS:

VK-5.5, VK-5.8, VK-5.10,

3namy:

— NOHATUHHBIN anmnapar KyJabTypOJIOTHH;

— TEOPETUYECKHE OCHOBBI KYJIBTYPOJIOTHH;
(GOpMBI ¥ TUTIBI KYJIBTYPBI;

— cnocoObl MPpUOOPETEHUs, XPaHEHUS U Nepelaull COLMOKYIbTYPHOTO OIBITA;

— 0a30BbI€ LIGHHOCTHU KYJIbTYPBI;

— TEOPHIO U UCTOPHUIO MEKKYJIbTYPHONH KOMMYHUKAIIUY;

Ymemu:

— IPUMEHSATH [IOJIy4CHHBIE 3HAHUS B IIPOLIECCE;

— OOBICHUTH (PEHOMEH KYJBTYpPBI, €€ POJIb B YEJIIOBEUECKOU KUZHEEATEIbHOCTH;

— CaMOCTOATEJIBHO OCBAauBaTh LICHHOCTH MUPOBOM U OTEYECTBEHHOH KYJIbTYPHI,

Bnaoemy:

— COBOKYIHOCTBIO 3HaHUH, 00€CIEeUnBaIONINX HIMPOKYIO SPYAULMIO U KYIbTYpHBIN
Kpyrosop,

— HaBBIKAMHM HPOAYKTHBHOIO JIEJIOBOTO OOIIEHUS C MPEACTaBUTEISIMU Pa3INYHbIX
KYJIBTYD;

— YBaXXEHHUEM K KYJIbTYPHBIM LIEHHOCTSIM.
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3. Kparkoe cogepxaHue AU CUUIIMHBI
Pasoen 1. Ocnosnvie npobnemvt meopuu Kyibmypbl

1.1 KynbTyposorus Kak HayKa

1.2 TIpobGnema MPOUCXOXKICHUS W ONPECIICHUS KYIbTYPHI.
1.3 Cucrema  KynbTypbl, CTPYKTypHas  IEIOCTHOCTb |

(YHKIMOHUPOBAHUS KYJIbTYPHIL.

1.4 KynbpTypa Kak 3HaKOBO-CUMBOJIMYECKAsI CUCTEMA.
Pasoen 2. Jlunamuxa u munonocuzayus Kyismypol

2.1 [IpoGaema TMHAMUKH KYJIbTYpPbI

2.2 [Ipobnema THITOJIOTU3AIH KYJIbTYPHBI
Pazoen 3. Ilonamue coépemenHOlU Kyibmypvl U poib POCCUUCKOU KYIbMYpbl 6 ee

oanvHetiuem pa3eumuu

3.1. ITonudoHwst MUPOBOI KYIbTYphl. MHp KYJIBTYPHI M KYJIbTYPHBIC MUPBHI.
I'moGanbHbIE

3.2. BzaumopeiictBue  KyabTyp:  000COOJIEHHOCTD,

HpO6J’I€MBI COBPCMCHHOCTH.

3.3. JloMHHAHTBI KyJIBTYpHOTO pa3Butus Poccum.

4. O0beM y4eOHOM JUCHUIJIMHBI

B3alMOCBA3b.

3aKOHOMEPHOCTH

O0beM TUCUUIITIMHBI
Bup yueOHoii padoThl Axax | Actp.
3E
4. 4.
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,88 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padoTa 2,12 76 o7
KonTakTHas camocTosiTenbHas paboTa 212 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B AUCIUILIMHBI : 75,8 56,85
Buna kourpoJs: 3auer
AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«MeHeKMeHT»
1 Heap AWMCHOMIUIMHBI — TIONyY€HHWE CHUCTEMBbl 3HAaHHM O 3aKOHOMEPHOCTSX

(GYHKIIMOHUPOBAHUSI XMMHUYECKOTO TPOM3BOACTBA B CHUCTEME HAIMOHAIBHOM HSKOHOMMKH,
NpeCcTaBiIeHU B 00JIaCTH MEHEPKMEHTA M MapKETHHIa, BKIIIOYask METOI0JIOTHYECKUE OCHOBBI U
3aKOHOMEPHOCTH, (DYHKIIMU, METO/Ibl, OPTraHU3ALIOHHBIE CTPYKTYpbl, OpraHU3aIHI0 POLIECCOB,
TEXHUKY M TEXHOJIOTMI0 MEHEI)KMEHTAa M MApKETHHra B YCJIOBHUAX PBIHOYHOM JKOHOMMKH;
3aJI0’K€HUE OCHOB MPOECCHOHATBHON eI TENbHOCTH.
2 B pesyabraTe H3y4eHHs] JUCHUIINHBI 00Y4YAI0IHIICS T0JIKeH
Obaaoams clieayomUMy KOMIETECHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:
VK-3.2, VK-3.4, YK-3.5, VK-3.7, VK-3.8
B pe3ynbrare u3yueHuss AMCUMILIUHBI CTYAEHT JTOJIKEH:

3namo:

— TPUHIUIBI COCTABICHUS TEXHUYECKOH TOKyMeHTaluu (rpadukoB paboT, HHCTPYKIIHH,
IUTAHOB, CMET, 3asiBOK Ha MaTepuajbl U 000pyI0BaHUE) U Ip.;
— TCOPETUUCCKHNE OCHOBBI U METObI BI)Ipa6OTKI/I uenef/i " CTPATCrun 6H3H€Ca; IIPUHOUIIBI
MOJrOTOBKU JOKYMEHTAIMH JUIsl CO3/IaHUS CUCTEMbI MEHEKMEHTA

— KaucCTBa MPCAIPUATUS;
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— METO/IbI i TEXHOJIOTUY MPUHSATHUS U pPeaTH3aIiH YIPABICHYCCKIX PEIICHUH.

Ymemn:

— COCTaBIIATh 3asiBKM Ha 00OPYOBAHHCE;

— pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIUIO;

— MPUHUMATH YIPABICHYCCKUE PEIICHHUS U OPTaHU30BHIBATh UX BBIMIOJIIHEHUE; COOUPATH,
00pabaThIBaTh M UCIOJB30BaTh YIIPABICHYCCKYIO HH(POpMAIIHIO;

— paboTaTh ¢ YyNpaBJIICHUYECKOW JOKYMEHTAIIUEH, IMMOJIh30BaThCs 3aKOHAM, HOPMaMU H
MpaBWJIaMU aJIMHHUCTPATUBHOMN JESITEITLHOCTH;

— pacmupenenaTb 00s3aHHOCTH ¥ OTBETCTBEHHOCTH;

— HCMOJIb30BaTh METOJIbI MOTHBAILMU IE€PCOHANIa; KOHTPOJHMPOBATH U PEryIUpPOBATH
HCIOJIHCHHME IIJIAHOB.

Brnaoemw.:

— HaBbIKaMHU NMPUMEHEHHS ONITUMAJIBHBIX TIOJIX0JIOB JUIsl JTMArHOCTUKH M aHAJIM3a PhIHKA,
METO/IaMH PYKOBOJICTBA MIEPCOHAIIOM;

— HHCTpYMeHTaM# 3()pPEKTUBHOTO YIIPABICHUS TPEIIPUITACM.

3 Kpartkoe conep:kanue JMCHUILIHHBI.

Pa3znea 1. OcHoBbl ynpasienuss npeanpusitueMm. Ilpeanmer, meron m coaep:xanue
AUCHHUILVINHBI «MeHeTKMeHT».

Teopus ynpasieHus: ynpapieHHe Kak MOTPeOHOCTh U Kak (akTop ycrexa JesTelIbHOCTH,
CYLIHOCTh M COJEp’KaHUE YIPABICHUS, MECTO TEOPUU YIPABIEHUS B CHUCTEME COBPEMEHHBIX
3HaHUM, cnenuduka ynpaBlIeHYECKOH AEATEIbHOCTH, COBPEMEHHbIE MPOOJIEMbl YIpPaBICHHUS.
['ene3uc Teopuu ynpaBieHMs: YIPaBICHUECKUE PEBOJIIOIMHN, BOSHUKHOBEHUE HAYyYHOW TEOPHUU
YIPaBIEHUS, UCTOKM M TEHACHLUU Pa3BUTHS POCCHUNCKOIO YIPaBJIECHHUsS. 3aKOHOMEPHOCTH U
IPUHLIMIIBL YIIPaBJICHUS: CYOBEKTUBHbIE U OOBEKTUBHBbIE (akTOphl B ympasieHuu. Cucrema
yIpaBJIeHUs HOpeAnpusitieM U ee cTpykTypa. OueHka 3(GQEKTUBHOCTH  YIPABICHMSL.
[lenTpanu3anus U AeLEHTpaIU3alMs YIpaBJIECHUs, JAEIErMpoBaHUE MOJIHOMOYMN B IpoIeccax
ynpasineHus. OpraHu3alMoHHas CTPYKTypa U ee BHIbl. OCHOBHbIE MOHATHS 3(PPEKTUBHOCTU
ynpasnenus. [lokasarenu 3¢p(heKTUBHOCTH YIIPABIICHUS.

Pa3nea 2. OcCHOBBI MEHEIKMEHTA.

lenu u uenemnonaraHue B YIpaBJICHUU: POJIb L€ B OpraHU3al[MM U OCYIIECTBIIEHUU
IPOILIECCOB  YIpaBlIEHUs, KiIacCUpUKaAIMs Iienei, moctpoenue paepeBa 1eneil. CoueraHue
pazHooOpa3us 1eneit u GyHkuuii MeHemKkMenTa. Cucrema ynpasieHus 1o mnensM. Ctparerust u
TakTUKa ynpaieHus. CyIIHOCTb, IPUHIMUIBI U METOABI MIaHupoBaHus. [Iporecc BbpabOTKH
ctpareru. @opmbl TEKyIIEro MmiIaHupoBaHusi. Pa3paboTka yrpaBieHUECKUX PEIICHUN: OHATHE
U Kiaccu(UKalys YIpaBICHYECKUX PELICHUH, OCHOBOIOJATAIOIINE IJIEMEHThI JesTeIbHOCTH,
YCIOBUSL U KPUTEPUU MPHUHATHS PELIEHUM, MPOLECC U MOJAEIU MNPHUHATHUS YIPaBICHUECKUX
pEILIEHUN, peanu3anus yIpaBIeHYECKUX PEIICHNN.

Pasjnen 3. YnpagsiieHue nepcoHaiom.

Brnacte B cucteme ynpasnenus. JlunepctBo u ctunb ynpasieHus. OTHOIIEHHS BIacTH B
CUCTEMeE YIIpaBJICHUS: IOHATHE U TUIIOJIOTHS BIIacTH. BiacTe u aBToputeT MeHepkepa. [lpusnakuy,
(bakTopsl U MPOSBICHUS HEYIPaBIsAeMOCTH. MICTOUHMKM BIAcTW B YIpPaBICHUU OpraHU3aLUeEl;
NapTHEPCTBO B IIpoIleccax MeHeKMeHTa. JIMaepcTBO M CTWIb YIPaBIEHUS: MPOIECCHI
(dopMHpOBaHHS W OCHOBHBIE COCTaBISIOIIME JHAEPCTBA, (GopMalbHble U HePOopMaabHbIE
dakropsl muaepcTsa. [IposiBienne nuaepcTBa B cTuiie yrnpanieHus. TeHIeHIUs pa3BUTUS CTUIIS
ynpasiaeHus. MoTuBaus JAeSITEIbHOCTH B YIIPABJICHUN: MOTHUBBI JEATEIBHOCTH YEJIOBEKA U MX
pOJb B YIpaBJIEHWH, OCHOBHBIE TMOHATHS U JIOTMKa Ipollecca MOTHBAIMH, (HaKTOPbI
¢dopmupoBaHUs MOTHUBOB Tpyda. Vcmoip3oBaHWE MOTHBAIMM B IPAaKTUKE MEHEIKMEHTA.
®akTopbl 3(G(HEKTUBHOCTH MOTHBAIMHM; COBPEMEHHbIE KOHLEMIMM MOTHUBAaUMU. ['pymnmoBas
JTMHAMUKA U KOH(DIUKTBL: POJIb TPYIIIBI B TOBEJICHUH U JACATEIBHOCTH YesloBeKa, (popMupoBaHue
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rpymni. B3aumMomelcTBusT B Tpynme W B OpraHW3anuid. BO3HMKHOBEHWE, TNPOSBICHHUE U
Pa3HOBUAHOCTH KOH(PIUKTOB. BiusiHre KOH(DIUKTOB HA yIpaBlIeHHE.
4 O0bem yueOHOH TUCHMILINHBI.

O0beM TMCUMILTUHBI
Bup yueOHoii padoTbl Axan, | Actp.
3E
Y. 4.
OO0mas Tpy10eMKOCTb 1M CHUILTHHBI 2 72 o4
KonrakTHas padora — ay1MTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Ipaktrueckue 3ansarus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocrositenbHas paboTa 111 0,2 0,15
CaMocTosTeIbHOS U3YUCHUE PA3/ACIOB TUCITUTITHHBI ’ 39,8 29,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OcHOBHBIE BU/IbI BOOPY:KeHHs (0030p)»

1. Henp AUCHUILIMHBI — O3HAKOMIIEHHWE OOYYArOMIMXCS C KilaccH(HUKalueil OCHOBHBIX
BUJIOB PAKETHOTO U aAPTHIUICPUHCKOTO OPYXKHUs, MCTOPHEH €ro pa3BUTHUS, NMPUHIUIAILHBIMU
CXeMaMHU M KOHCTPYKIIMSIMH, COBPEMEHHBIMU TPEOOBAaHUSMH, MPEIbABISEMBIMUA Pa3TUYHBIMU
TUIIAMU OPYXHS K TOpoXaM U TBepbpIM pakeTHbIM TomueaM (TPT).

2. B pe3yabTaTe M3y4YeHUs IMCHUILINHBI 00y4al0 M IACH J0JIZKeH:

Obaaoams cleayOIUMU KOMIETCHIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

YK-1.1, YK-1.5, [1IK-2.4, TIK-2.6, [1K-2.7, T1K-3.1, TTIK-3.2, T1K-3.3, [1K-3.4.

3name:

— KJIacCU(UKAIMIO W Ha3HAYEHHE OCHOBHBIX BHJIOB PAKETHOTO M apPTUIUIEPUKUCKOTO
BOOPYKEHHUS,

— NPUHLUUINHAAIIBHBIE CXEMbl M KOHCTPYKLUMH OTAEIbHBIX BHJIOB apPTHILIEPUICKUX U
PAKETHBIX CUCTEM,;

— 0COOEHHOCTH COBPEMEHHBIX BUIOB OPYKHUS;

— OCHOBHBIE TPeOOBaHUSA K DHEPrOHACHIIIEHHBIM MaTepHuajaM CO CTOPOHBI Pa3IHMYHBIX
TUTIOB OPYXKHUS;

— OCHOBHBIE 3Tarbl UCTOPUYECKOTO PA3BUTHS, COBPEMEHHOE COCTOSHUE U MEPCIIEKTUBBI
COBEPILIEHCTBOBAHUS PAKETHOIO U apTUILIEPUIICKOTO BOOPYKEHUSI.

Ymemn:

— aHaNM3UpOBaTh MHQOpPMAIMI0 00 OCHOBHBIX BHJAX PAKETHOTO U apTUIICPUMCKOTO
BOOPYKEHUS;

— (hopMmynupoBaTh MYTH COBEPIICHCTBOBAHUS OCHOBHBIX BHJIOB PpaKeTHOTO U
apTUJLIEPUICKOTO BOOPYKEHUS;

Braoemw:

— COBpeMeHHOI uH(popmanueld TO MNPUHIUIHATIHLHBIM CXeMaM M  OCOOEHHOCTSM
KOHCTPYKITUU OTAEIBbHBIX BUJAOB apTUIUIEPUNACKUX U PAKETHBIX CUCTEM;

— HaBBIKAMU W3y4YeHUs, 0000IIECHUS U aHaIn3a WH(OPMAITUH TI0 BOITPOCaM, CBS3aHHBIM C
PaKETHBIM U apTHILIEPUHCKUM BOOPYKEHUEM.

3. Kparkoe conepxxanue JMCUMILIAHBI:
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Paszgea 1. Boopy:xeHue Kak 0CHOBA COBPeMEHHOM apMUM.

Beenenne. Knaccudukanus opyxus. Bunuel apTHUIEpHICKMX M PAaKETHBIX CHCTEM.
Knaccudukanus peaktuBHbIx npurateneil. Kinaccuduxaius nopoxoB U pakeTHBIX TOIUIUB (B TOM
quclie TBEPBIX ), MAPKU IOPOXOB U TBEPABIX pakeTHbIX Toraus (TPT).

Hcropusi BO3HUKHOBEHUSI M Pa3BUTHS apTUIUIEPUMCKOTO M PAKETHOIO BOOPYKEHUS B
Poccun. Bknan pycckux m3oOperaTeneil ¥ KOHCTPYKTOPOB B Pa3BHTHE apTHIIICPUICKONW WU
PAKETHOW TEXHUKH.

[Tpumepsr Hanbonee 3¢ (eKTUBHBIX 00pa3I0B PaKETHO-APTHILICPUICKOTO BOOPYKEHHUS,
COCTaBUBIIUX cllaBy pycckoro opyxus ¢ XIV B. 10 Hamux gHEH.

Pa3nes 2. IIpuHUIMNbI JeHCTBUSI M OCHOBBI KOHCTPYKLIMH CTBOJILHBIX U PaKeTHBIX
CHCTEM.

[TpuHIMI OeCTBUS apTHIUIEPUIICKOTO OPYKHS, KOHCTPYKTUBHBIE OCOOCHHOCTH.

[TpunuMn AeCTBUS PAKETHOTO OPYXKUsl, KOHCTPYKTHUBHbIE OCOOCHHOCTH pakeT. PakeTHble
JBUTaTE€IM KOCMUYECKMX CHUCTEM (MaplieBble, [BUraTelId YIPABJIECHUS M OpPUEHTAMU B
IIPOCTPAHCTBE, pa3/IeICHUsl, TOPMOKEHHUSI, CUCTEMbl ABAPUMHOTO CIACEHHUs, MATKOM MOCAIKU U
Ip.).

Pazgen 3. 3HakoMCTBO ¢ peajibHbIMH 00pa3snaMu 00eNpPHIIACOB U MeTATeJbHBIX
3aps/10B APTUILIEPHH.

Busr 6oenpunacoB, uX KOHCTPYKTUBHbBIE OCOOCHHOCTH U COCTaB.

[IpyuHIMIIBI AEUCTBHS CHAPSAIOB Y LEH.

Bupl mOpoXoBhIX METaTEeNbHBIX 3apSAA0B, COCTAB U KOHCTPYKTUBHBIE OCOOEHHOCTH.

3HAKOMCTBO C pealbHbIMU 00pa3liaMi B MAKETHOM KJIacCe YHUBEPCUTETA.

Pa3znen 4. 3HakOMCTBO € peajibHbIMH 00pa3daMM APTHIJIEPUHCKHX U PAKETHBIX
CHCTEM.

3HAKOMCTBO C pealbHBIMU O0pa3laMH apTHILIEPUMCKUX CUCTEM (ITOJIEBBIX, TAHKOBBIX,
IPOTUBOTAHKOBBIX, 3€HUTHBIX, CKOPOCTPEJIbHBIX ABTOMATUYECKUX MAaJOKAIMOEPHBIX NYLIEK,
rayouI], MUHOMETOB, MOPTHP U 1Ip.), pakeTHbIX cucteM (PC30, IITYP, PIII", PCM/I, IIBO u I1PO,
TaKTUYECKUX, OMNEPAaTUBHO-TAKTUYECKUX U  CTPATETMUECKUX  PAKETHBIX  KOMILIEKCOB,
KOCMHMYECKOI'0 Ha3HAYEHMsI), COBPEMEHHBIX YHUBEPCAIbHBIX MHOTIO(QYHKIHMOHAJIBHBIX BHUI0B
PaKETHO-apTUJUIEPUIICKOTO BOOPYKEHMSI Ha CMOTpOBOM miomanake lLleHTpanbHOro Myses
Boopyxennsix cun Poccuiickoit ®deneparuu (r. Mocksa).

4. O0beM y4eOHON AUCITUTLIMHBI

. O0BbeM THCHUILIHHEI
Bun yuebHoit paboTbl et

3E Akazn. 4. | Actp. u.
OO611ast TPYA0EMKOCTh AUCHUIIMHBI 2 72 94
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
B TOM 4KcJie B (hopMe NPAKTHYECKOIl MOATOTOBKHU 0,22 8 6
Jlexun 0,67 24 18
[TpakTueckue 3anstus (I113) 0,22 8 6
B TOM 4HcIIe B popMe MPAKTUYECKON OATOTOBKHU 0,22 8 6
CamocrosiTejibHas padoTa 1,11 40 30
KoHnTakTHas camocTosTeNbHas padoTa 0,2 0,15
1,11
CaMocCTOsATeIbHOC U3YICHHE PA3ICIIOB JIUCITUTLIHHBI 39,8 29,85
Buja TOroBOro KOHTPOJISA: 3auer

AHHOTanug padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«Teopus TEXHOJIOrMYECKHUX MPOLECCOBY
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1. Heab AuCHUNIMHBI — TPUOOpETEHNE CIICNMATIMCTAMU 3HAHUW, YMEHUH, BIaJICHUI U B
(GbOpMUPOBAHUM KOMIIETEHIIMH B 0OJIAcTH CO3MaHUS M TEepepabOTKH BBICOKOHAMOIHEHHBIX
MOJIMMEPHBIX KOMIIO3UIMHA C 3apaHee 3aJaHHbIMH CBOWCTBaMH, YIIPaBJICHUS KaueCTBOM
IPOAYKIIMH, B TEXHOJIOIMH [1€PEPA0OTKHU I1JIaCTMACC.

2. B pe3yabTraTe u3ydyeHUusl JUCHHUILIUHBI 00yYAIOIIUICA T0JIKEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

[IK-4.4, TIIK-5.3, IICK-2.1.2, IICK-2.1.4, IICK-2.1.7, TIICK-2.3.1, IICK-2.3.2,
[1CK-2.3.3, [ICK-2.3.5, IICK-2.3.6.

3namo:

- COBPEMEHHBIE METOJbl OLIEHKH KadyeCTBAa CMEIICHUS KOMIIOHEHTOB M KOMILIEKCA
PEOJIOTMUECKUX XapaKTEPUCTUK MOTUMEPHBIX KOMIIO3UILINIA;

Ymemns:

- IPOBOJUTH HAYYHBIC UCCIICIOBAHUS B 00JIACTH TIEpepabOTKH TUIACTMACC U JIACTOMEPOB;

Brnaoemy:

- MPAaKTUYECKUMM HABBIKAMHU CO3J]aHUS KOMIIO3HIIMOHHBIX MAaTEPHAIIOB C 3aJaHHBIMU
CBOMCTBaMH.

N3yuenue xypca 6a3upyeTcsi Ha 3HAHUM CTYICHTaAMH JUCHUIIINH €CTECTBEHHOHAYYHOTO U
WHXXEHEPHO-XUMHUYECKOTO IIUKJIOB — IPUHIIMIIOB XUMHH, TOBEPXHOCTHBIX SBJICHUN U JUCTIEPCHBIX
cucteM, (U3WKH, HEOPTaHWYECKOH, aHATMTHYECKOW, OpraHMYecKOH, (HU3MYEeCKOW XHUMUH,
MIPOIIECCOB U aIllapaToB, a TAKXKE PU3HKU U XMMHH TIOJIUMEPOB.

3. Kparkoe comepxxaHue JMCUMILIHHBI:

Pazgen 1. OcHOBHbIE 32KOHOMEPHOCTH BHYTPEHHEr0 M BHEIIHEr0 TPeHHs NpPH
nepepadoTkKe MOJUMEPHBIX MATEPHAIOB

1.1. TeyeHnue pacTBOPOB U PACIIABOB MOJIUMEPOB.

OcHOBHBIE  TapaMeTphl,  XapaKTepU3YIOIIUE  HEmpepbiBHOE  JedopMupoBaHUE.
[Ipocreiimme Buabl AeOPMHUPOBAHUS TMPU TEUYCHHH: CJIBHUT, OJHOOCHOE paCTsDKEHHUE,
BcecTOpoHHEe cxxatue. OCHOBHAs PEOJIOTMYECKasi XapaKTepUCTHKA. BUbl aHOManuii BSI3KOCTH.
3aBUCUMOCTh BSI3KOCTH OT CTPYKTYpPbl U MOJIEKYJISIPHO-MAaCCOBBIX XapaKTEPUCTUK MOJIHUMEpA.
O00011eHHas XapaKTepUCTUKA BSI3KOCTHBIX CBOMCTB pacIUIaBOB M PacTBOPOB IOJIMMEPOB U
Kay4yyKOB C IIMPOKMM U Y3KHM MOJIEKYJISPHO-MAaCCOBBIM pacrpezesneHreM. TemneparypHas
3aBHCUMOCTh BSA3KOCTH. TeMIlepaTypHO-WHBapUaHTHAs XapakTepucTuka. Hewnzorepmuueckoe
TE€YEeHHE TTOJUMEPHBIX PACIIaBOB. BA3KOCTh pa3daBlIeHHBIX M KOHIIEHTPUPOBAHHBIX PaCTBOPOB.
KoHueHTpannonHas 3aBUCUMOCTh HauOOJIbIIIEH HEIOTOHOBCKOM BS3KOCTH MOJIMMEPOB C TTO3UIIUH
Teopuu CcBOOOAHOTO oOBeMa. Peosyormsi HamoJHEHHBIX MOJMMEPHBIX KOMMO3UIMi. BrusHue
PELENTYPHBIX U TEXHOJOTUUYCKHUX (DAKTOPOB: MPHUPOJBI MOJIUMEPHON MaTPHIIBI, COACPKAHUS
mwiactudukaropa, [TAB, mpupo 16l TOBEpXHOCTH, pazMepa U (OPMbI HaCTHIL, IIIOTHOCTU YIaKOBKU
U COAEpKaHUA HAINOJHUTENS — HA OCHOBHBIE PEOJIOTMYECKHE NapaMeTpPbl IMOJIUMEPHBIX
maTepuainoB. [IpaBuiio norapudmudecoit aTuTUBHOCTH.

1.2. Bsazko-ynpyrue cBOMCTBA MOJIMMEPHBIX KOMITO3UILIUH.

HopmanbHble HampsokeHUS TpU  TEUYEHWH TMOJUMEPHBIX KOMOO3MIHH. Dddekt
Baiiccenbepra. bappyc-adpdexr. Koaddunment 6okooro nasienus. HopmanbHbie HanmpsHKeHUS
U TIepeXOJHBbIE PEKUMBI JIeOPMUPOBAHUSA. KCIEPUMEHTAIBHBIE COOTHOIICHUS MEXKIY
HOPMaJbHBIMM M KAacaTeJIIbHbBIMU HANPSHKEHUSIMH M CKOPOCTBIO CABUTra. 3aBUCHUMOCTH
HOPMAJbHBIX HAMpPSDKEHUH OT MPUPOJBI MOJMMEpa, TEMIEPATypbl U BUAA AePOPMUPOBAHUS.
HeycroiiunBoe TeueHHWe pacIiulaBOB M pacTBOpoB moiumepoB. Senenue Stick-slip. Teopus
BBICOKOAJIACTUYECKOU TypOYIEHTHOCTH.

1.3. Pacuer u MOIEIUPOBAHUE PEOJTOTHUECKOTO MOBEICHHS MOJUMEPHBIX KOMITO3UIUMI.
Marematrueckoe OINHMCaHuE Npolecca TeYeHUsA. MeEXaHMYEeCKHEe MOJIEIU PEOJOTHUYECKOIO
MOBEICHUS MMOJMMEPHBIX MAaTEPUAIIOB.

JIMCKpETHBI W HENpPEPBIBHBIA  pEJaKCAalMOHHBIA  CHEKTpbl.  PemakcanmonHas
crieKTpomeTpusi. HeKoTopble TEOPETUYECKHE COOTHOLIEHHS MEXAY PENAKCALMOHHBIM MOJYJIEM,
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KOHIIEHTpalUe MoJimMepa U MOJIEKYIIpHOU Maccoil. KOMIUIEKCHBIM TMHAMUYECKUNA MOIYJb U
JUHAMHUYEeCKasi BI3KOCTh. AHAJIN3 YaCTOTHOW 3aBUCHUMOCTHU MOJTYJIEH YIIPYTrOCTH U moTeps. Pacuer
PENAaKCAalMOHHOTO CHEKTpa MO0 AAHHBIM JUHAMUYECKUX UCIBITAHUN U BUCKO3UMETpUU. TaHreHc
yIi1a MEXaHUYECKUX MOTEPh U PEIaKCAllMOHHbIE EPEX0Abl B aMOP(HBIX MOJIMMEPAX.

[IpuHumnIBI CYIEpIIO3ULIUH (TemmepaTypHO-BpeMEHHas, I1b€30-BpPEMEHHA,
KOHLEHTPALlMOHHO-BPEMEHHAs U JIp.), UX aHAJIUTUUYECKOE MPECTaBICHUE.

1.4. TpuOoHUKA MOTUMEPHBIX KOMITO3HUIIHA.

OcCHOBHOH 3aKOH TpeHus. Axaresus, ayroresus, Korezus. BiusHue temmeparypbl U
CKOPOCTH CKOJIbKEHHS Ha BHEIIHEE TPEHHE MOJIMMEPHBIX KoMno3uuui. [Ilpumenenne npuHuna
TEMIIEPATYPHO-BPEMEHHON CYNEPNO3ULIIMM K BHEIIHEMY TPEHUIO THOJIMMEpPOB. TpeHue B
CTEKJI000pa3HOM, BBICOKOIJIACTUYECKOM U BA3KOTEKYYEM COCTOSHMM. [ paHMYHBIE CMa3Ku s
HNOJMMEPHBIX MaTepuanoB. AHTHAATE3MOHHOE (abre3sMoHHOE) MAEHCTBHE CMa3oK. BimsHue
pelenTypHbIX (hakToOpoB, KadecTBa MOMJIOXKKH, €€ BHOpalMM Ha BHEIIHee TpeHue. BnusHue
COOTHOILIEHUS! BHYTPEHHETO W BHEIIHETO TPEHUs Ha OCOOCHHOCTH (hPOPMOBAHUS TOJIUMEPHBIX
KOMIO3uIMil. Bunbl u npuunHel Opaka npu GopMOBaHHH.

1.5. DOkcrnepuMeHTaNbHbIE METOJbl M3YyUEHUS PEOJOrMYECKHX CBOMICTB MOJIMMEPHBIX
KOMIIO3UIINH.

OcCHOBHbIE THIIBI POTALMOHHBIX, KANWULSIPHBIX BUCKO3UMETPOB, IJIACTOMETPOB,
3J1aCTOBUCKO3UMETPOB, KPYTUJIBHBIX MAasTHUKOB M HEMOCPEICTBEHHO M3MEpSieMble Ha HHUX
napamerpsl. Koppemsiiust Mexx1y peojlorndecKuMu NapaMeTpamMy B PEKUMax HENPEPbIBHOTO U
NEePUOANYECKOro AePOopMUpPOBaHUs. AIT€3NOMETPBI, TPUOOMETPHI.

Pa3nesn 2. HayuHble 1 MH:KeHepHbIe OCHOBBI IPOLECCOB MOJYy4YeHUS NMOJMMEPHBIX
MaTepHuasIoB.

2.1. Cmemuienue

Kpurepun kauectBa cMmemeHusa. CTpyKTypHass M MeEXaHHYECKass HEOJHOPOIHOCTD.
«Cyxoe» cMelIeHne, UCII0JIb30BaHMe TACTU(UKATOPOB, JIETYINX PACTBOPUTEIICH, BOAHOM CpeIbl
U Ap. Uil CMEIICHWs TMOJMMEpPHBIX KoMmmo3uiui. @usnyeckas KapTHHaA Ipouecca
nepeMenMBaHusa. MexaHu3M JIaMHUHApHOTO CMeElIeHUs. BiusHue napaMeTrpoB mpolecca
NEPEMELINBAaHUS KOMIIOHEHTOB Ha PEOJOTMYECKME M MEXAHHYECKHE CBOWCTBA IOJIMMEPHBIX
MaTepuaioB. Pacder ruipoimHaMuiyecKiX napaMeTposB Ipoliecca nepeMenBanus. TemnoooMeH
B IIpollecce IEPEMENINBAHNA. OKCIEPUMEHTAIbHBIE METOJbl OLIEHKM KayeCTBa CMEILIEHUS.
[TpyHIMIIBI MOJEIUPOBAHUS CMELICHHUS.

2.2. Ou3KOXUMHUS MEXK(Pa3HBIX SBICHHA B MOJIUMEPHBIX CHCTEMAaX.

OcCHOBHBIE MOJOKEHUS TEOPUH a1cOpOLUU U aAre3uu noauMepos. CTpyKTypa U CBOHCTBa
MOBEPXHOCTH U MeXK(a3HbIX ClI0eB. MexXaHH3M YCHIMBAIOLIETO JCWCTBUS HAIMOJHUTEIEH.
PenakcanmonHble npoliecchl B HAMOJIHEHHBIX OJUMEPAX.

2.3. Cmecu noauMepoB.

[TpuHnmnsr 00pa3zoBaHUs NOJUMEPHBIX cMecel. @opMupoBanre MOp(orIoruu 1 HU3MNKo-
MeXaHU4ecKux CcBOMcTB. TepmoauHaMuyeckas COBMECTUMOCTb M (ha30BOE PACCIOCHHE.
IIpouecchl mepeHoca B cmecax. BzamMomnmpoHUKarolmpe NOJMMEPHBbIE CETKU. Peosorus u
MeXaHUYeCKHe CBOMCTBa MHOTO(a3HbIX OJMMEPHBIX cMeceil. CMecH MOIMMEpOB cO CBOMCTBaMU
TepMoaIacTomIacToB. Moaudukanus miacTMacc Kayqyykam.

Pa3nea 3. Texnosiornyeckue npoueccobl popMoBaHHMS MOJTUMEPHBIX MATEPHAJIOB.

3.1. 'mpponnHamuka pacmiaBoB U paCTBOPOB MOJUMEPOB.

OcoOeHHOCTH THIPOAMHAMHKH, TEIUIO - M Maccollepesauyd B Ipolieccax nepepaboTKu
MOJIMMEPOB. X0JIOIHAS BBITSDKKA. PEOKMHETHKA CTPYKTYPUPYIOIIUXCS B IPOLIECCE U3TOTOBICHUS
HNOJUMEPHBIX cucTeM. IloHATHE <OKM3HECTIOCOOHOCTH» TOJIMMEPHOM KOMIO3UIMU. Mozenb
<GKU3HECTIOCOOHOCTI Y.

3.2. 3roToBieHue U3Aeauii METOJOM SKCTPY3HH.
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[Iporecc 3xcTpy3un U MpUMEHsIeMOe 000py0oBaHHE. AHAIU3 pabOThI AKCTpyaepa. Bubt
MOTOKOB M MX aHAJIUTHUYECKOE MpeacTaBieHue. PacueTHbie (hOpMYIIbI I TEYCHUS TTOJIMMEPHBIX
MaTepHaIOB B KaHAJIaxX pa3jIMYHOI0 CeUeHUs! (MYHIIITYKAX).

3.3.BasiblieBaHNE OJMMEPHBIX MAaTEPUAIIOB.

dusnueckas CyIHOCTb IPOLIECCOB BaJIbLIEBaHUS U KaJlaHApPOBaHuUs. Teopun BaablieBaHuUs.
Pacniopuble ycuius, ©X 3aBUCHMOCTb OT BSI3KOYIIPYTUX XapaKTEPUCTHK IOJMMEPHOTO MaTeprala
U KOHCTPYKTHBHBIX 0coOeHHOcTell annapaTtoB. KamupoBanue, oOMa3zka.

3.4. IlpeccoBanue, IUTHE MO JaBICHUEM U CBOOOTHOE JINTHE MOJTUMEPHBIX KOMIIO3HUIIUH.

ITonarue o mpoueccax nepepabOTKH NOJIMMEPHBIX MATEPUATIOB NIPECCOBAHUEM, JTUTHEM
MOJ] IABJICHUEM U CBOOOTHBIM TUTheM. OCOOEHHOCTH pean3aliuy MPOLECCOB ISl TEPMOIIIIACTOB
U TEPMOPEAKTUBHBIX KOMIIO3ULMNA. Bo3MOXKHbBIE IPUYMHBI U BUBI Opaka npu (POpMOBAHUU.

3.5. [lony4yeHne noJMMEpHbIX MaTEPUAIIOB U3 PACTBOPA.

@DU3UKO-XMMUYECKHE OCHOBBI IIPOLECCOB MOJIyYEHHs] IMOJUMEPHBIX MAaTEpUANIOB U3
pactBopoB. KpaTkoe omnucaHue TEXHOJIOTHYECKUX IMPOIECCOB (OPMOBAHUS BOJOKOH, IUICHKH,
JAKOKPACOYHBIX IOKPBITHM, KiieeB, MOpUCTbIX u3nenuid. Ilmactuzomum u narekcel. OOmue
IPUHLIMIIBI TOJTYYEHUS U3AETUH.

4. O0beM y4eOHOM JUCHUIJIMHBI

O0beM TUCHUTLINHBI

Bun yuebHoit paboThl

3E Axan. 4. | Actp. u.

OO6m1ast TpyA0€MKOCTh JUCIUTLIMHBI 4 144 108
KonrakTHasi paboTa — ayAuTOPHBIE 3aHATHSL: 1,78 64 48
B TOM 4HcJje B GopMe NPaKTHYeCKO#l MOATO0TOBKH 0,67 24 18
Jlexnun 0,89 32 24
Jlaboparopusie paboTsl (JIP) 0,89 32 24
B TOM 4HCIIe B OopMe MPAKTHUECKON OTOTOBKH 0,67 24 18
CamocTosiTeIbHAsI paboTa 2,22 80 60
KoHTakTHas caMocTosATeNIbHAs paboTa 0,4 0,3
CaMoCTOsITeIbHOE U3YUYCHUE PA3JIeSIOB TUCIUIIIIMHBI 2.22 79,6 59,7
B TOM 4YHcCJIie B popMe IPaKTUUECKON MOATOTOBKHU 0,66 24 18
Buj1 H”TOrOBOr0 KOHTPOJISI: 3ader c oneHKOM

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI
«Teopus u cBoiictea IJHM»

1. Heap AMCHUIUIMHBI — W3YYEHHE KJIACCOB DHEPreTHMUECKUX MaTepUaOB, U3YUYCHHE
(UBHKO-XMMHYECKHUX CBOKWCTB TOPOXOB M CMECEBOTO TBEPJIOTO PAKETHOTO TOIUTHBA.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00y4AIOUIUIACS T0JIKEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH HX JOCTHXKCHHUS:

[1K-7.4, TIK-7.5, [IK-7.10, TIK-7.11, TICK-2.2.3, T[ICK-2.2.7, [ICK-2.2.8, TICK-2.3.1.

3nams: GSI3KOYNPYrMe CBOWCTBA IOJMMEpPHBIX MartepuanoB, TPT u mnopoxos;
HaIlpSDKEHHOE COCTOSIHUE W HAKOIUIEHWE IOBPEXKJIECHUW, KpuTepud belnu, tepMmudeckas
CTOMKOCTh, XUMHYECKass COBMECTUMOCTb KOMMIOHEHTOB TPT, mNpo4yHOCTP mnpu AECHCTBUU
JTMHAMUYECKUX Harpy3oK.

Ymemo:

- UCCJIEI0BATh TEPMUYECKYIO CTOMKOCTh SHEPreTUYECKUX MAaTEPUATIOB C TOMOIIBIO METO/IOB
JACKuTr'A;

Bnaoemw:

- HaBBIKAMH M3y4YeHUS U 00001IeHus nH(HOpMALIUK B 00JIaCTH HAYKU 00 SHEPreTHIEeCKHIX
Marepualax.
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3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Pa3nea 1. ®dusnyeckue u Temjiopuznyeckne cBoicTea nopoxos u TPT

1.1. [ImoTHOCTh U TUTPOCKONMUYHOCTHh MOPoXoB M TPT. [IMOTHOCTH M €€ BIUsSHHE Ha
OauIMCTHYECKYI0 YPPEKTUBHOCTD 3apsi/IoB. BiMsHUE MIIOTHOCTH Ha AaJbHOCTH MOJIETAa PAKETHI,
3¢ (QeKTUBHBI  €IUHMYHBIA MMIyJabC. MeToapl pacdera M U3MEPEHUil  IIOTHOCTH.
['paBuMeTpuyeckasl IUIOTHOCTb. BiMsHME IUIOTHOCTH, (OPMBI M KOHCTPYKIMM 3apsga Ha
KO3(QQULUUEHT HCHOJb30BaHUA  pabouero oObeMa  KaMmepbl  PAKETHOTO  JIBUTATEIIs.
['MrpOCKONTUYHOCTD TUPOKCHIMHOBBIX M OAITTMCTUTHBIX MOPOXOB. [ UTPOCKOMMYHOCTD CMECEBBIX
TPT. BnausHHUs TUTPOCKONMYHOCTU HA CBOMCTBA IMOPOXOB M 3aps0B: BOCIUIAMEHSEMOCTh U
CKOPOCTb T'OPEHMsI, AYJIbHYIO CKOPOCTb CHapsiia M JaJbHOCTb €ro IO0JETa, XUMUYECKYI0 U
¢u3nyeckyro CcTaOUIbHOCTh, MEXAaHWYECKHE CBOMCTBA. BilMsHME KOMIOHEHTHOrO COCTaBa Ha
rurpockonmuyHoctb  CTPT.  T'mrpockomuunocts  HamojHutened. CrocoObl  CHUKEHHUS
TUTPOCKOIIMYHOCTH, YCJIIOBHS XPAHEHUS IOPOXOB U 3apsA10B.

1.2.Temodusnueckue cpoiictBa mopoxoB u TPT. OcHoBHBIE Temnoduznyeckue
cBoiictBa mnopoxoB u TPT: ynenpHass TemI0eMKOCTb, KO3()(ULIMEHT TEIIONPOBOIHOCTH,
KOO(QQHUIUEHT TEeMIEepaTypOIIPOBOIHOCTH, TEMIIEpaTypHble KO3(pHUIMEHTH JIHHEHHOTO U
00BEMHOr0  pacIIUpeHus, TemIeparypa  CcTekioBaHuA.  I[IpuMepbl  HCHONB30BaHUS
TEII0(QU3UUECKUX XapaKTEPUCTUK B TEXHOJIOTUU 1MOpoxoB U TPT (pacdeTbl TEXHOJOTMYECKUX
IIPOLIECCOB M TEXHOJIOTMYECKUX allapaToB, PacyeTbl TEMIEPATYPHBIX MOJIEH, BOSHUKAIOUIUX B
3apsaax IMpU XpaHEHUHM B YCIIOBUSX MEPEMEHHBIX TEMIIEpaTyp, NPU OLEHKE HaIPSKEHHOIO
COCTOSIHUSI 3apsI/IOB, UCCIICIOBAHHS MTPOLIECCOB BOCIIAMEHEHHUSI U TOPCHUSI, TEIJIOBOTO B3PbIBA).
Crioco0bI pacyera U M3MEPEHUN TEIUIO(PU3UIECKUX XAPAKTEPUCTUK. BIusHIE KOMIIOHEHTHOTO
COCTaBa SHEPreTUYECKUX MATEPUAIOB Ha TEIIOPU3NIECKUE XapaKTEPUCTHKH.

1.3.Onexrpusanus nopoxoB u TPT. Buael sanexkrpuzanuu npu npou3BOJACTBE MOPOXOB.
OOpazoBaHue 3apsja Ha IOBEPXHOCTU KOHTAKTa >KUAKOW Cpeibl C TBEPABbIM MaTepHaioM
(3MeKTpoaUTHYECKass 3JEKTPU3alusl) NpU JABMWKEHUU JKUJKAX KOMIIOHEHTOB B ammnaparax H
TpyOonpoBooB. OOpazoBaHMe 3apsia Ha MOBEPXHOCTH YACTHIL bUIM U NMOPOLIKOB B LIUKJIOHAX,
npu MexaHudeckol oOpaOoTke. KonTakTHas siexrpuzanusi. OCHOBHbIE Mephbl OOecreueHus
6€3011acHOCTH ITpU pou3BoIcTBe MopoxoB u TPT.

Pazgen 2. CTpykTypa HOpOXOB HAa OCHOBE INIACTH(PMIMPOBAHHBIX HHUTPATOB
L EJLIH0JI03bI

2.1. HangmonexkynspHas CTpyKTypa HHUTPAaTOB LEJUIIOJI03bl. Poib HaaMoONEKyJspHOU
CTPYKTYpbI IOPOXOB IIpU (POPMUPOBAHUU KOMIUIEKCA TEXHOJIOTUYECKUX, (PU3UKO-MEXaHNYECKUX
U JIpYyrMX CBOWCTB NOPOXOB. BimsHue ocoOeHHOCTEH CTpPOEHHS MaKpPOMOJIEKYJI HHUTPaToOB
nemnono3sl (HI) Ha popmupoBanue HaAMONEKYISIPHON CTPYKTYphl. KecTKOCTh MaKpOMOJIEKYI
HII. Kondopmauus 3BeHbEB M MaKpoMoJeKkyd. BnusHue crenmenun osTepudukanuu Ha
HaJIMOJEKYJIApHYy0 cTpykTypy HII. ®a3oBoe cocrtosiHne u creneHb kpucrawmunoctn HII.
TemnepaTyppl IUIaBIEHHMST M CTEKJIOBaHMs. BinusHMe conepkaHus a3oTa Ha CTEICHb
kpuctautmanoctd HI[. DOnementapnas sueiika HL[. Crpoenme mukpodubpmin. CTpykTypa
BOJIOKOH aMOP(HO-KPUCTAITMYECKUX MOTUMepoB. PUOpHIUIApHAs CTPYKTypa LEJUTIONI03bI U €€
HUTPAaTOB. BHYTpEeHHsISI MOBEPXHOCTb, MOPUCTOCTh M KamWUIsIpHas CTpyKTypa BojiokoH HII.
Mukpo- 1 MakpoCTpyKTypa IMOpPOXOB. DJIEMEHTbl MUKPOCTPYKTYpPbI: MaKpOMOJIEKYJIbI (WIH HX
YYacCTKH), MUKPOKPHCTAJUIUTHI (kpucTayUIYeCcKue MUKPO(PUOPHILIBI), IIEpBUYHBIE
MHUKPOGUOPHILIIBL.

2.2. Crpykrypa MOpPOXOB. ODJIEMEHThl MAaKpPOCTPYKTYpbl: oOcTatku BojokoH HII,
coJepKalie IUIacCTU(GHUKATOP, HEOJAHOPOJAHBIE IO COAEP)KaHUIO IIacTudukaTopa o0IacTH
mwiactuduuupoBanHoro HII, HepacTBOpuMBIE KOMIOHEHTHI MopoxoB (BB, wmerammmnueckoe
roprouee, KaTtajau3aTtopsl), oOpa3yromue caMocTosTeabHble (pa3pl. MoneKyIsipHble KOMIUICKCHI
HIJ ¢ nnactudukaropamu. CTpoeHHE MOJEKYISIPHBIX KOMILIEKCOB M MEXAaHU3M UX 00pa30BaHUs.
BnusiHue Temneparyphbl, KOHIEHTPALMU M BUJIA IIACTU(UKATOpa HA YCTOMYMBOCTh KOMILJIEKCOB.
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JluarpamMmma COCTOSIHUSL IUIaCTU(DUUIUPOBAHHBIX MOJUMEPOB, OOPA3yIOUIMX MOJEKYJISAPHBINA
KomIuiekc. Bnusnue crenenm stepudumkanuu HI[ Ha crpykrypy mopoxos. Ilnmactudukarus
nupokcuauHa Nel HuTpornuuepuHoMm. BilMsHHE KOHLEHTpalMM W TEPMOAMHAMHYECKOIO
cpoactsa miactupukaropo K HLI Ha cTpykTypy nOpoxoB. BiusiHIe TEXHOIOTHUECKUX PEKIMOB
U3rOTOBJICHUSI HA CTPYKTYPHYIO HEOJHOPOIHOCTh IIACTU()UIIMPOBAHHBIX HUTPATOB LIEJUIFOJIO3BI.
Kunernueckuiik M TEpMOAMHAMUYECKMM  MEXAHM3Mbl  BO3HMKHOBEHHs  JIOKAJIBHOM
HEOJHOPOAHOCTHU pacupeeneHus miactudukaTopa B miactuuurporanssix HII.

Pasznen 3. Mexannuyeckue cBoiicTBa mopoxoB u TPT 0a/utucTUTHOrO THIIA

3.1. MexaHnudyeckue xapakrepucTuku nopoxoB u TPT. Buael Hanpskenui,
BO3HUKAIOIIMX IPU H3TOTOBJICHUM, TPAHCIOPTUPOBKE XPAHEHUM W IPUMEHEHMM W3JCIIHM.
TepMuueckue HanpsDKEHHS B 3apsiic IPU U3MEHEHUSAX TEMIEpaTypbl OKPYKAIOIIEH Cpeabl.
HanpsokeHnss Ha rpaHMLIax —pasjiena «TOIJIMBO — OpOHENOKpBITHE», «TOIUIMBO —
3AIUUTHOKPEISIIIMNA CJIIOM — TEIUIO3aIUTHBIM CIOM — Kopiyc». HanpsokeHus Ha ONOpHOU
NOBEpXHOCTH 3apsaa. Hanpsbkenus npu tpancnoptuposke. lleperpysku B mosere.

3.2. JledbopmamuoHHBIE CBOHCTBa OAJUIMCTUTHBIX TOPOXOB. I[IpoyHOCTHBIE W
nedopmarmoHHbie cBolicTBa mopoxoB W TPT, merompl m3MepeHuid. Pa3pbiBHas mpoYHOCTH,
IIPOYHOCTh Ha CXKaTHE, MPEesl BbIHYKICHHON 3JaCTUYHOCTH, MPEAeT TEKy4eCTH MpPH CKATHUH,
JIOJITOBEYHOCTh, ~ yJapHas IPOYHOCTb, pa3pblBHas JedopMmanus, MOAYJIb YIPYTOCTH,
JIOJITOBPEMEHHBI MOJYJIb IOJI3YyYECTH. XapaKTEPUCTHKU PEIaKCALIMOHHBIX (CTPYKTYpPHBIX) U
¢dazoBbix  mepexomoB B miactuunupoBanHeix  HII.  HwuskoremmnepaTypublii  u
BBICOKOTEMIIEPATYPHBII CTPYKTYpHBIE Tepexo/ibl. BiausHue miactudukatopoB Ha TeMIEpaTypy
nepexonoB U jaedopMalioHHbIE CBOMCTBA MOPOXOB. TepMOMexaHW4YecKue CBONCTBA HUTPATOB
[EJUTIOJIO3bl  IIACTU(GHUIMPOBAHHBIX ~ HUTpOdHpamu. BrusHue THma U comepiKaHus
acTUQUKaTopa Ha MOJYJIb YIPYrocTH. BBIHYXIEHHas 31acTUYHOCTb, TeMIepaTypa
MEXaHMYECKOTO CTEKJIIOBAaHUS M TeMIlepaTypa XpYIKOCTH NOpPOXOB. BiusHue HampspkeHus Ha
TEMIIepaTypy MEXaHMUYECKOIo CTEKJIOBaHMs. 3aBUCUMOCTh JAedopMal OT BpEMEHHU
HarpykeHusi. BnusHue temmepaTypel Ha cKopocTh moi3yudecTd. CrocoObl perynupoBaHMs
ne(OpMaLMOHHBIX CBOMCTB ITOPOXOB.

3.3. IlpouHocTh M pa3pyllieHue OAJUTUCTUTHBIX IOPOXOB. MeXaHM3M pa3pylleHus
opoxoB. BpeMeHHas 3aBUCMMOCTb MPOYHOCTH NOPOXOB. OCHOBHBIE KNHETUYECKUE YPaBHEHMUS,
OMUCHIBaroIMe paspyiienue nmopoxos U TPT, pusznueckuii cMbich KO3DPHUITUEHTOB, BXOISAIINUX B
3TH YPAaBHEHMsI, UX T'PaHUIBI IPUMEHUMOCTH. be3onacHoe HanpspkeHue, MpeleabHOe 3HAUEHUE
IPOYHOCTH, TEOPETUUECKAs TPOYHOCTh. HampsokeHHOE COCTOSIHNE M HAKOIIJICHHE TTOBPEXKICHUH,
UX KOJIMYECTBEHHbIE ONUcaHMs. BiusHue ocobeHHOCTEH perenTypHOro cocraBa mnopoxa (Bua u
KOJIMYECTBO Iu1acTu(UKaTopoB, Tyl U kauectBo HII, Tun HamonHuTeNs U cTeneHb HAIlOJIHEHUS,
TEXHOJIOTHYECKHe (haKTOpbl) Ha MPOYHOCTHBIE CBOMCTBA MOPOoXOB. CIOCOOBI PEryIMpOBaHUS U
COBEpIIECHCTBOBAHUS MEXaHUUECKHUX CBOWCTB ITOPOXOB.

Paznen 4. Crpykrypa u pusuko-mexanudeckue cpoiicrsa CTPT

4.1. O6mas xapaktepuctuka cTpykTypel CTPT u TpeboBaHMII K MeXaHUYECKHM
cBorictBaM. Ctpykrypa CTPT, kak THIUYHOTO BRICOKOHAIMOJHEHHOTO KOMITO3UTa. TpeOoBaHMs K
MEXAHUUYECKUM CBOMCTBaM JUIsl BKJIAJHBIX U MPOYHO cKperuieHHbIX 3apsaoB CTPT. TpynnocTtu
koMoHOBKH coctaBoB CTPT, cBsizaHHbIE ¢ B3aMMHOW NPOTHBOPEUHMBOCTHIO TPEOOBAHUN K
KOMILIEKCY (PU3UKO-MEXAHUYECKUX, TEXHOJOTMUECKUX, SHEPreTHYeCKHX U JIPYTHX CBOMCTB.
TpebGoBaHusl K CBOWCTBaM BYJIKAHM3aTOB CBS3YIOIIMX BHICOKOHATIOJHEHHBIX KOMIIO3MTOB JUIS
BKJIAJIHBIX U IPOYHO CKPEIUICHHBIX U3JIEIHH.

4.2. Nepopmanus u pazpyumenue CTPT. OcHoBHble cTaanu aedopmanuu u pa3pyrieHus
BBICOKOHAIIOJHEHHBIX KOMIO3UTOB. Jledopmanuu U paspylieHHEe KOMIIO3UTOB C Pa3IUYHOMN
BEJIMYMHOM aJire€3MOHHOT0 B3aUMOAEHCTBHSI CBA3YIOIIUX C HanoJHUTENSIMU. OCHOBHBIE (DaKTOPBI,
BhusomMe Ha MexaHudeckue cpoiictBa CTPT. BnusHue HamonHuTeneil Ha MeXxaHUYECKUE
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CBOMCTBA. AJTE€3WOHHBIA, KOTE3MOHHBIM W CMEIIaHHBIA XapakTep paspyuieHus. BiusHue
XUMUYECKOW NPHUPOABbl HAMOJHUTENS HA SHEPrUI0 aAre3uu. Y CUIMBAIONINE HAMOIHUTENH.
CnocoObl perynupoBaHMsl aAr€3MOHHOTO B3aUMOJCUCTBUSA CBA3YIOIIUX C HAMOJHUTEISAMU.
BnusiHue creneHW HAmoNHEHHWs Ha MOJYJb YIPYTOCTH M KPUTHYECKYIO JIedopManuio mIpu
paspyuieHud. BiusHue TIpaHyJIOMETPUYECKOro cocTaBa M (POpPMBI UYACTHUI[ HAIOJHUTENS Ha
MEXaHUYECKUE CBOMCTBA. BiusHuE ruapocTaTHdeckoro AaBJICHUS HAa MEXAHUYECKUE CBOMCTBA
CTPT. BausHue CBOWCTB IOJMMEPHOIO KOMIIOHEHTa (MOJIEKYJsIpHAsh Macca, MOJEKYISPHO-
MaccoBO€ pacrpesiesieHne, MOJIIPHOCTh, HaJMuue (YHKIMOHAJIBHBIX TPYI) U CHOCOOOB €ro
CHIMBAaHMsS HAa MEXaHUYECKUE CBOWCTBA BYJIKAHU3ATOB, AaJI€3HMOHHOE B3aUMOJICIICTBUE C
HANOJIHUTENSAIMHU, Mexannueckue cBorictBa CTPT. OcobeHHOCTH peryanpoBaHUe MEXaHUYECKUX
cBorictB CTPT Ha OCHOBE OJIMTOMEPOB C KOHIICBHIMH (D)YHKIIMOHAJIBHBIMH TpyIIaMu. BiusHue
IUIACTH(HUKATOPOB HA MEXaHMUECKUE CBOICTBA.

4.3. Mertoapl 3KCIEPUMEHTAIBHBIX HUCCIIEIOBAHUN IPOYHOCTU HATYPHBIX 3apsiioB.
KowmmuiekcHasi mporpamMma UMUTALMOHHBIX HCHBITAaHUNA. [IpOYHOCTH TpPU TPAHCHIOPTUPOBKE.
HccenenoBanue NMpo4YHOCTH BKIIAJIHBIX 3apsA/I0B ¢ MMHUTALMEN MOJETHBIX Harpy3ok. IIpounocTs
KpPYIHOTabapUTHBIX 3apsiioB MpU JIEHCTBUU OCEBBIX HArpy30K. OTambl U MOPSAOK IMPOBEPKU
pabotocrnoco6HOCcTU. [IpOYHOCTH 3apsAI0B MpU ACUCTBUM MOMEPEYHBIX HArpy3ok. Mmwuranus
paboymx Harpy30K IpH BPalllEeHUH U BBIXOJE JABUraTelsd Ha PEKUM KBAa3UCTAlMOHAPHOW pabOTHI.
[IpouHOCTE 3apsA10B IPU IEUCTBUHU JUHAMUYECKUX HArpy30K.

Pazgen 5. CTabuiIbHOCTH IOPOXOB U 3aPsiI0B

5.1. ®usnueckas crabunbHOocTh mopoxoB u CTPT. Ilpomeccsl, pa3BuBaromuecs B
nopoxax u TPT npu ux xpanenuu. OCHOBHbIE IPUUMHBI HECTAOMIIBHOCTH, CBSI3aHHBIE C BIMSHUEM
XUMHYECKHX, MEXaHHYECKUX M (U3NKO-XUMHUECKUX (PakTopoB. Du3MyUecKass yCTOHUMBOCTH
nopoxos u CTPT.

5.2. Murpanuss HU3KOMOJIEKYJIIPHBIX KOMIOHEHTOB. OCHOBHbBIE BUABI (PU3NUYECKON
HecTaOunbHOCTH. TepMmoauHamuueckass (duszuyeckas) yCTOMYMBOCTh, KaK CIOCOOHOCTB
HHEPreTUUECKOro MaTepuaja COXPaHATh (a3oBbIM COCTaB, CTPYKTYPY U CBSI3aHHBIE C STHUM
cBoiicTBa. OCHOBHBIE BUBI M NIPUUYMHBI IOTEPH YCTOMUNBOCTH: IKCCYAALMS U KPUCTAIIU3ALUA
I1acTU(UKATOPOB, KPUCTAJUIM3ALMUS TOJIMMEPHOTO KOMIIOHEHTa CBS3YIOUIMX, MUTpaIs
KOMIIOHEHTOB M3 3apsdga B OpOHENOKPBITHS, (hIerMaTu3MpOBaHHBIE, 3aIUTHO-KpEIsIue U
TEIUIO3alUTHBIE CJIOW, U3MEHEHHE COCTaBa B PE3yJbTaTe MCHAPEHUs JIETyYUX KOMIIOHEHTOB,
HOJUMOpP(HBIE MPEBpAIIEHUsI B KPUCTAUIMYECKUX HAMOJHUTENAX, YaCTUYHAs PaCTBOPUMOCTh
opranvueckux HamonHutened (BB) B cBasyromem. Okccymanus U KpUCTAJUIM3ALUS
wiacTugukaropoB.  TepMoAMHAMUYECKHE  YCIOBHUSA  OKCCyJallMM M KPUCTAJUIM3ALUU
mwiactudukaropoB. TepMoaMHAMHUYECKass yCTOMYMBOCTh OAUIMCTUTHBIX IOPOXOB, Mpeneibl
COBMECTHMMOCTH HYHEPTOHACHIIEHHBIX IUIACTU(UKATOPOB C HUTpATaMH LEJUII0I03bl. BiusHue
TEMIEPATypbl M CTENEHU HTepU(UKALUU HUTPATOB ILEIUIIOI03bl HAa TEPMOJAMHAMUYECKYIO
ycroifunBocTh. IlpeaenbHO JomycTUMBbIE KOHIEHTpAalMU IUIACTU(HUKATOPOB B COCTaBax
OaJUTMCTUTHBIX TOpPOXOB. BrnusHue crnocoba mnomydyeHHs Ha (QU3UYECKYIO YCTOHYHMBOCTB.
Tepmonnnamuueckass ycroiiunBocts CTPT. BiusHue IUIOTHOCTM NPOCTPAHCTBEHHOW CETKH
CBSA3YIOLIETO Ha TEPMOJMHAMUYECKYI0 YCTONYMBOCTh. 3aKOHOMEPHOCTH KpHUCTaIU3ALUU
wiactuukaropoB B cBytoumx u CTPT. Kpurepun BbiOopa miacTuukaTopos,
YIIOBJIETBOPSIOUINX TPEOOBAHUSIM IO 00ECIIEUEHUIO TEPMOIMHAMUYECKON YCTOMUNBOCTH TOTLIIUB.
MeTonbpl OLEHKM TepMOAuHaMHuecKod ycroiunBoctd nopoxoB u TPT. Kpucrammmzanus
nonuMepoB B coctaBax CTPT. 3axkoHOMEPHOCTH KpUCTAILIM3ALUN TOJUMEPHBIX KOMIIOHEHTOB B
cocraBax CTPT. BnusnHue kpucraui3alMM Ha MEXaHUYECKUE CBOICTBA TOIIMB. BiusHue
XUMHYECKOTO  CTPOEHHUS MOJMMepa U  KOMIIOHEHTHOIO  COCTaBa  CBSI3YIOIIMX  Ha
TEPMOJIMHAMHYECKHE YCIOBHsI KpUCTAUIM3aluu. KnHeTHueckue 0COOEHHOCTH KPHCTALTU3AINN
aracToMepoB. BriusHue TemmepaTyphl Ha CKOPOCTb KPUCTALIM3ALUH. YCKOPEHHBIE METOJbI
IOPOTHO3UPOBaHUA KpucTau3anud. CrnocoObl TOAaBIEHHUs KpUCTAUIM3alMK. Murpamus
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HU3KOMOJIEKYJISIDHBIX ~ KOMIIOHEHTOB. 3aKOHOMEPHOCTHM MHIpalud  HU3KOMOJIEKYJISIPHBIX
KOMIIOHEHTOB B mnopoxax u TPT. Mwurpanus u nepepacrpenciieHue HU3KOMOJIEKYIISIPHBIX
KOMIIOHEHTOB I10pOXa, KaK INpUYMHA HECTAOMIBLHOCTH CBOMCTB MOPOXOB U 3apanoB. Auddysus
IUIACTU(HUKATOPOB B  OPOHETOKPBITHS, 3alIUTHO-KPEISIIMEe W  TEIUIO3AIMUTHBIC  CIIOH.
3aBucuMoOCTh Ko3(p(dumenTa B3auMoaupPy3un oT CBONCTB MOJMMEPHBIX MATPUIl TOIUIMBA U
KOHTAKTUPYIOIIUX C HUM MOJUMEPHBIX ClI0eB. TepMoanHAMUYECKUE U KMHETHYECKUE (PaKTOPBHI,
OINpesieNAoIuUe CKOPOCTH IUPPYy3un M IepepacrpesieleHuss KOMIIOHEHTOB. Dusnueckas
CTa0MIIBHOCTh MUPOKCHJIMHOBBIX U C(EpPUYECKHX MOPOXOB. YIIETyYMBAHHE OCTATOYHOTO
pPacTBOPUTENIS U TUTPOCKONINYHOCTh — OCHOBHBIE (PU3UKO-XMUMUYECKHE TPUUMHBI HECTAOMIILHOCTH
CBOMCTB IMPOKCUJIMHOBBIX IIOPOXOB. BiMsHue ycClOBHI XpaHEHHMs IIOPOXa Ha COJAEpKaHUe
JETy4YUX KOMIIOHEHTOB M CTaOUJIBHOCTh OAJUIMCTUUECKUX XapaKTEPUCTHK BBICTpEIA.

5.3. ®wusnyeckas CTaOMIBHOCTh NUPOKCHIIMHOBBIX U CHEPUUECKUX IOPOXOB.
['apaHTuiiHbIE CPOKM XpaHEHHMs MHMPOKCUIMHOBBIX IOPOXOB. 3aKOHOMEpHOCTH Aupdy3un
¢iierMaTu3aTopoB B MUPOKCHIMHOBBIX U ceprudeckux nopoxax. Aupdy3snonnas ycTtoidanuBoCTb
(iierMaTu3upOBaHHBIX C10€B. MeXaHU3M U cloco0b! cTabmnn3anuu (paerMaTu3upoBaHHOIO CIIOS.
Bnusaue Temmeparypbl H - comepyKaHHs IUIAaCTH(UKATOpa HA YCTOWYMBOCTH M COCTaB
(iierMaTu3upPOBaHHOIO CIIOSL.

Pa3znen 6. 'apanTuiinble CPOKU XpPaHEHUS

@daxTopspl, ONpeAesole padoTOCIOCOOHOCTh, TAPAaHTUPOBAHHYIO HAJEKHOCTh H
CPOKH CIIy>keOHOM npuronHoctu usaenuil. [IporuozupoBanue rapaHTUHHBIX CPOKOB XPaHEHHUS.
Bb160p KpuTHUECKHX ITapaMETPOB MPU OLEHKE FapaHTUHHBIX CPOKOB XpaHeHus nopoxos u TPT.
[TocenoBaTenbHOCT, OCHOBHBIX 3TallOB  ONPENEIECHHUS TapaHTUHHBIX CPOKOB XPAHEHUS.
Metoauka pacdera I'CX. Crapenune mpu (HOpCHUPOBAHHBIX YCIOBHSIX. BBIOOpD KHHETHUECKHX
[IapaMeTpoOB CTapeHus. 3aBUCUMOCTb KPUTHUYECKOTO IapaMmeTrpa OT BPEMEHHM M TEMIEPATypbl
CTapeHHsI, pacyeT KOHCTAHThI CKOPOCTH, 3(p(PEeKTUBHOM SHEPTUH aKTHUBALUU U PEIIKCTIOHEHTEHI.
KnumaTtnueckue yclloBUS XpaHEHUs 3apsAfoB. OKBHUBAJIEHTHBIE TEMIIEPAaTyppl M CPOKH
AKCIUTyaTaIuH.

Paszpnen 7. TepmocTraduiabHocTh 3apsiaos TPT

MexaHu3mbl 00pa3oBaHUs TPELIUH, pEJaKCallMOHHAas M XUMHYEecKas THIOTe3bl
pacTtpeckuBanusi. OCHOBHbBIE 3aKOHOMEPHOCTH AW Py3un ra3oB B MOJIMMEPHBIX MaTepuaax U
nopoxax. IIponeccel nepenoca. I[IpoHniaeMocTs, pacTBOPUMOCTH a30B B IIOJIMMEpaX U MOpoxax.
["azoHakoIIEHNE IPU JUINTEIILHOM BO3/IEUCTBUM TEMITEpaTyphl. PactipenesieHne 1aBiIeHHs Ta30B
Y HalpsDKEHHUH 10 cBoAy 3apsaa. PU3MKO-XMMHUYECKass MOJAENb JUIsl ONMCAaHUS TEPMHUYECKON
cTabuiIpHOCTH 3apsaoB. Pacuer BpeMeHu 10 Havana pacTpeckuBaHus. Vcnonab3oBaHue KpUTepus
beitnu 17151 nporHo3uMpoBaHus YCIOBHM pa3pylIeHUs 3aps/10B IpU XpaHeHUU. BiusiHue rabaputon
U3JIeNHsl Ha TepMOCTaOMIbHOCTE. B3anMocCBA3b pasmMepoB 3apsaaa ¢ MHIYKIUMOHHBIM NEPUOAOM
ero paspymenus. TepmocrabunbpHocTs TPT GannmuctutHOro THNa u cmeceBbix TPT.

Pa3nea 8. Panmanuonnas croiikocts nopoxos u TPT

[TonsATHE O pagMalMOHHON YCTOMYMBOCTH SHEPIOHACKIIICHHBIX MaTepUaIoB. OCHOBHBIE
BUJIbI MOHU3HUPYIOLIUX W3JIyYCHMM IIPU DKCILIyaTalud U IpuMeHeHuu nopoxoB u TPT m ux
BIMSHHE HAa KOMIIOHEHTBl JHEPreTMYECKUX MaTepuaioB. PaguannoHHOE pas3iioxeHue
KOMIIOHEHTOB.  PaiualiMOHHO-XMMUYECKHE  MPOLECChl  CIIMBAaHUS U JIECTPYKLUH,
ra3o00pa3oBaHUs U OKHCIEHHUS MOJIMMEPHBIX KOMIIOHEHTOB. BiusHue paananuu Ha CBOMCTBA
nopoxoB M 3apsnoB. llpeaenbHO-mgonmycTHMbIE 03B 00dy4YeHUs. MeETOoAbl HCHBITAaHHMA.
Pamnanmonnas croiikocte CTPT v mopoxoB Ha HUTPOUEIUTIOJIO3HOM OCHOBE.

4. O0beM yueOHOM JUCUMIIJIMHBI
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O0BbeM TUCHUTLINHBI

Bun yaeOHO# paboTh
3E Akan. 4. | Actp. u.
OO01mast TpPyA0€MKOCTh JUCIIUTLITNHBI 3 108 81
KonTrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 0,89 32 24
B TOM 4HcJIe B (hopMe MPAKTHYECKOI MOAT0TOBKH 0,33 12 9
Jlexnun 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHYECKON OATOTOBKHU 0,33 12 9
CamocrosiTeJIbHasi pa6oTa 1,11 40 30
KonTakTHas camocTostenpHas pabora — —
1,11
CaMOCTOSITeIbHOE H3YUCHUE Pa3/Ie]IOB TUCITUIIIINHE 40 30
Bujabl KOHTpOJISI:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPpOMEKYTOUHAS aTTECTALIHS 1 0,4 0,3
[ToaroToBKa K 3K3aMEHY 35,6 26,7
Bu HTOroBOro KOHTPOJISA: JK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI TEXHOJIOTHYECKOH Oe3omacHocTH npousBoacTBa JHM m uzaenniin»

1. Heap AMCHMIVIMHBI — O3HAKOMJIEHHE OOy4aromMXcs € OOIMMHM NpUHLIUIAMU
TEXHOJIOTMYECKON 0€3011aCHOCTH IIPU MPOU3BOJICTBE IHEPIOHACKIIIEHHBIX MATEPHAJIOB.

2. B pe3yabTaTe M3y4YeHUs IMCUUILINHBI 00y4al0 M IACH J0JIZKEeH:

Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

[1K-6.1; [1K-6.2; TIK-6.3; I1K-6.4; I1K-6.5; [1K-6.6; [1K-6.7.

3name:

— OCHOBHBIE OIIACHOCTH INIPOM3BOJCTBA IOPOXOB M PAKETHBIX TOIUIMB; B3aMMOCBA3b
B3pBIBUATBIX ~ XapAKTEPUCTUK DHEPrOHACBHIEHHBIX MATE€pUajoB C HUX  PpELENTypHBIMU
0COOEHHOCTSIMHU U TEXHOJIOTHUECKUMHU OCOOEHHOCTSIMHU IIPOU3BO/ICTBA;

— OCHOBHBIE  METOABI M  CpPEACTBA  MCCIEIOBAHMUS  I0>KapOB3PBIBOONACHOCTH
noxy¢paOprUKaTOB M TOTOBBIX H3JENUM M oOecreueHHs MPOU3BOJICTBEHHON O0€30MacHOCTH Ha
NPEANPUATHIX;

Ymemy:

— ONpENENATh KaTerOpUHHOCTh ONACHOCTH IPOM3BOJICTBEHHOIO IpoLecca, Kiace
OIAaCHOCTH OCHOBHBIX M ITPOMEXKYTOUYHBIX IPOTYKTOB;

Braoemw:

— IPAaKTHYECKUMH HaBbIKAMH, HEOOXOAMMBIMU [UIi OL€HKM OINACHOCTH XHMHUKO-
TEXHOJOTMYECKOro Ipolecca U 000pyJ0BaHMs, C LeTbI0 MPEIOTBPALICHUIO aBapUIHBIX CUTYyaIH
Y BBIOOpA METOZIOB U CPEJICTB 3aILUTHI.

3. Kparkoe conep:kanue JUCHUNIHHBI:

Pazgen 1. Meroabl uccieg0BaHuii 1 UCILITAHUH pa3auYHbIX BUA0B JHM

YysctBuTenbHocTe DOHM K pa3znuuHbIM BUIAM HadajlbHOTO HMMIYJbca. B3pbiBuaThie
XapaKTepUCTUKU TTOPOXOB U TBEPAbIX pakeTHbIX TorumB (TPT).

Pa3neua 2. OcHOBHBIC NOHATHS (PM3MKH TOPEHHs U B3PbIBa

Knaccupukammmss OHM. Topenme DOHM. Mexanusmbl  getonamuun  DOHM.
YysctButensbHocTs OHM K pa3iauuHbIM  BUJAM  HA4yajJbHOTO MMIyJlbca. B3pblBuaThie
xapakrepuctuku nopoxos u TPT. [Ipnuunel aBapuii npu npoussoactse JHM. Cxema pazButus
aBapuu B anmnapaTtax. OOpa3oBaHHE HAayaJIbHOTO Oyara 3aropaHus, paclpoCTpaHEHHE TOPEHMS,
NIEPEX0/l TOPEHNUS BO B3pbIB WK AeTOHAIMI0. OCHOBHBIE IPUYMHBI BO3SHUKHOBEHMSI HAYaJIbHOTO
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odara mpu mepepaborke u oOpamennn ¢ OHM. Brnusaue penentypHO-KOHCTPYKTHUBHO-
TEXHOJOTHYECKUX (DAKTOPOB Ha BEJIMYMHY HATIOPHOCTH Tpecca. Pa3phiB 1eTOHAIMOHHON BOJHBI
[0 MHTEHCUBHOMY U SKCTEHCUBHOMY (aktopam. CrocoObl CHM)XEHHS OMAcHOCTH Iepexoja
ropeauss B geroHauuto (IIIJI). Kpurepum mnopakeHuss BO3AYUIHOW YAApHOW BOJIHOM.
ObecneueHune 6€30MaCHOCTH TEXHOJIOTHYECKOro 000pyaoBanus npon3BoacTsa OHM paznudnoro
BU/JIA.

Pazgen 3. IlpaBmia  ycrpoiicTBa W 3KCIJIyaTallMd  NPeANPUATHH,
npoussoasiux BM

TporunoBeiii  skBUBajieHT mopoxoB u  TPT. be3omacHble paccTosHus A
NPOM3BOJCTBEHHBIX 31aHuil. Kiaccuukanust TpPOM3BOACTB 1O CTEHNEHH OMACHOCTH.
Oco0OeHHOCTH POU3BOCTBA, XPAaHEHUS, YHUUTOKEHUS, TepeBo3KU pa3nnyHbix BM. TpeboBanus
K TEXHOJIOTMYECKOMY OO0OpYZOBaHHIO, pa3MelleHne OoOOpyIOBaHUS B TMPOHM3BOJCTBEHHBIX
3/IaHUSX, pPa3MeIlleHUe 3/1aHui U 3alIUTHBIX COOPYKEHUU Ha mpoMIuiomiajike, 3p¢GeKTUBHOCTD
Pa3IMYHBIX BHJOB 3aIIUTHBIX COOPYXEHHUH, O0E30MAaCHBIX U IOMYCTUMBIX PACCTOSHHUUA MEKIY
HUMHU. OCHOBBI MOCTPOEHHS B3PHIBOOE30MACHBIX TEXHOJIOTMYECKHUX IPOLIECCOB MPOU3BOJICTBA
BM. Ilporuo3upoBanue nociencTBUil aBapuil JUisi TEXHOJIOTHYECKOTO 000PYAOBAaHUS HA OCHOBE
MOJIeJIbHBIX HCTIBITAHUH.

Paznean 4. [loxapo- u B3pbIB00€30NaCHOCTH NPou3BoacTB BM

[TaccuBHBIE METOBI OOECTIEUUBAIOILIUE MTOKAPO- U B3PHIBOOE30MACHOCTh MPEIPHUSITHIA.
[IpyMeHeHrEe MOJHOCThIO OE30MACHOTO 3JIEKTPOOOOPYAOBaHNUSA, a TAKXKE B3PbIBO3ALIUILIEHHOTO
o0opy/soBaHusl, MPeIHA3HAYCHHOTO U1 UCIOJb30BaHUSl B TOPIOYMX Ta30BbIX, [MapOra3oBBIX U
MBUIEBBIX cpenax. AKTUBHBIE MeToibl. CpencTtBa aBTOMAaTHUECKOro KOHTposs. Komreke
npOQUTAKTHIECKIX MEPOTPHUITHIA.

Pa3nea 5. B3ppiBozammTa TpancnopTHBIX cucteM. Kinaccupukanus onacHbIxX rpy3oB

Ob6ecrnieueHre 0€30MaCHOCTH IIPU MEPEBO3KE IHEPTOEMKUX MaTEPUATIOB.

4. O6beM yueOHOW JUCUUIJIMHBI

O0BbeM TUCHUTIINHBI

Bun yuebHoit paboTbl
3E Akazn. 4. | Actp. u.
OO61mas TpyA0eMKOCTh AUCHIUTIITMHBI 3 108 81
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 0,89 32 24
Jlexuu 0,89 32 24
CamocrosiTejibHas padoTa 2,11 76 57
KonTakTHas camocTosTensHas paboTa 0,4 0,3
2,11
CaMOCTOsITeTbHOE U3YUYCHUE Pa3JIC]IOB TUCITUILIINHBI 75,6 56,7
Buja uTOroBOro KOHTpOJIs: 3a4er ¢ oneHkoM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Ynpasjienue kauectrsom JHM»

1. Heas aucuMminHbl — (GOPMUPOBAHMM Yy O0YYaromIerocss 3HAHWM OCHOB HAyKd O
NOJYy4eHUH W mepepadoTKe  IMOJMMEPHBIX  KOMIIO3UTOB  Pa3IUYHOTO  Ha3HAYCHHUS,
nepepabaTbIBa€MbIX B TOTOBBIE M3JENUS METOJIOM IPOXOIHOIO MPECCOBAaHUSA U 00JaJarOIINX
yIy4IIEHHBIMUA TEXHOJIOITMUECKUMU U 3KCIUTyaTallUOHHBIMU XapaKTEPUCTHKAMHU.

2. B pe3yabTrare u3ydyeHUusl JUCHHUILIMHBI 00yYAIOIIUICH 10JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIUSAMHU ¥ UHAUKATOPAMH UX TOCTH)KEHUS:

[1K-4.9; IIK-5.1; TICK-2.1.1; [ICK-2.2.3; TICK-2.2.7; [ICK-2.3.1; [ICK-2.3.3.

3namy:
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- OCHOBBI HayKHM O MOJYyYE€HUHM M INepepaboTKe MOJUMEPHBIX KOMIIO3UTOB PA3JIMYHOTO
Ha3HAueHUs, TMepepadaThiBAEMbIX B TOTOBBIE M3IHJIMS METOJOM IPOXOJHOTO TPECCOBAHHS U
001aJaroIuX YIy4YIIEHHbIMU TEXHOJIOIMYECKMMHU U 3KCILTyaTallHOHHBIMU XapaKTEePUCTUKAMHU.

Ymemn:

- OIpENEeATh B3aMMOCBA3b PEOJOIMYECKHX, TEXHOJIIOTMYECKUX M JKCIUIyaTallMOHHBIX
XapaKTEPUCTHK TOJMMEPHBIX MAaTEPUATIOB C HUX PEUENTYPHBIMH OCOOCHHOCTSMH, KaueCTBOM
UCXOJIHOTO  ChIpbs, 101dy(aOpUKATOB U  BIUSHUEM TEXHOJIOTMYECKUX J100aBOK Ha
BBIILICIIEPEUNCIICHHBIE IAPAMETPHI.

Braoemu:

- TEOPETUYECKHMMH U TPAKTUUYECKUMHU HaBBIKAMH Ui Pa3pabOTKH KOMIIO3HIMK C
3aJJaHHBIMH PEOJIOTMYECKUMH U TEXHOJIOTMYECKUMHU CBOMCTBAMM.

3. Kparkoe conep:kanue JTUCHUIIUHBI:

Pazgen 1. Buabl Moau(uUIUpyoOmUX 3J1eMEHTOOPraHHMYECKHX [100aBOK M MX
NpUMeHeHHe JJIsl YJy4YlIeHUs] TeXHOJOIrHYeCKHX M JKCINIyaTAIMOHHBIX XapaKTepHCTHK
NOJMMEPHBIX KOMIIO3HTOB.

Bungsl mMogmduuupyrommx rajoreHcoiepkammx 100aBok. BnusHme m006aBok Ha
MEXAHUYECKUE U TEXHOJOTNYECKUE CBOMCTBA IIOJUMEPHBIX KOMIIO3UTOB.

Paznen 2. KommiekcHoe moaumpuuupoBaHWe CBOHCTB KOMIIO3UTOB € NMOMOIIBIO
INT®D.

OCOOCHHOCTH MEXaHMYECKOTO TIOBEJCHHA CMeced moinuMepoB. JledhopmannoHHO-
IPOYHOCTHBIE XapaKTEPUCTUKH, BUABI JMATPAMM PACTSKEHUS KOMIIO3UTOB, MOJIU(UIIMPOBAHHBIX
¢ mnomoupro IIT®D. AyroresmoHHas HOPOYHOCTb MOAUPHUIMPOBAHHBIX HAIMOJHEHHBIX
KOMIIO3UTOB.

Pa3nea 3. OcoGeHHOCTH MeXaHU3Ma pa3pylIeHHs] KOMIIO3UTOB, MOAU (UM POBAHHBIX
¢ nomotupio IITH®D

MynpTUIUIETHOE KPEM3UpOBaHUE U CABUTOBas TEKy4eCTh BiusiHue MoaupuupoBaHus Ha
1e(pOpPMALMUOHHO-IIPOYHOCTHBIE XapPAKTEPUCTUKU MOJIMMEPHBIX KOMIO3UTOB IPU OAHOOCHOM
PacTsLDKEHUHU, yJapHOM C/BHTE.

Paznen 4. PeoJsiornyeckue " TeXHOJIOTHYEeCKHUe XapaKTePHCTUKH
moauuumupoBanubix K

Ponp peonorun B mpoleccax CMEIIEHUS U NepepabOTKHU IMOJMMEPHBIX KOMIO3HMLUI
MoupuurpoBaHHbix ¢ nomoimibto [ITOD BrnusHue momupuuumpoBaHus >HEProHACHIIIEHHBIX
MOJIMMEPHBIX KOMIIO3UTOB Ha MX PEOJOTHYECKHME M TEXHOJOTMYECKHE XapaKTEpUCTHKH,
BHYTpEHHEE, BHEILIHEE TPEHUE, AJIACTUYHOCTh, HANOPHOCTh (OPMYIOIMIMX MPECCOB HPHU HX
nepepadoTKe.

Paznen 5. OcobeHHocTH nepepadoTKU MUPOTEXHUYECKUX KOMIO3UIUHIT PA3JIUYHOIO
HA3HAYCHUsS] METOIO0M NPOXOIHOI0 NPECCOBAHMS.

BnusHue Moau@uuupoBaHUs KOMIIO3UTOB Ha HMX BHYTPEHHEE, BHEIIHEE TpPEHUE U
HOpMaJlbHble HampspkeHus npu GopmoBaHuu. KosapUIMEHT TEXHOIOTHYHOCTH U HAIIOPHOCTh
IIHEK-NPEeccCOoB MNpH (HOpPMOBAHUU MOAUGPUIMPOBAHHBIX MUPOTEXHUUYECKUX KOMIIO3UIIUM.
OCo0eHHOCTH KOHCTPYKIIUHM MTPECCUHCTPYMEHTA AJIsi POU3BOJICTBA MUPOTEXHUYECKUX M3/IEIUN
METOJIOM MPOXOIHOTO MPECCOBAHMS.

4. O6beM yucOHOM TUCITUTUINHBI

Bux yueGuol paboTs: O0beM JUCHUIITHHBI

3E Axan. 4. | Actp. u.
OO0m1ast TpyA0€MKOCTh TUCITUTLIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
Jlexuu 0,89 32 24
CamocrosiTeibHas padora 2,11 76 57
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KonTakTHas camocTosTenpHas pabora 211 0,4 0,3
CaMOCTOSITeTbHOE H3YUYCHUE Pa3JIC]IOB TUCITUIIIINHE ' 75,6 56,7
Bua uToroBoro KOHTpoJIf: 3adeT ¢ OEHKOH

AHHOTaN U padoyeil MPOrpaMMbl AU CHUILIMHBI
«IIpUHUMTIBI KOMIIOHOBKH YHEPrOHACHIIEHHBIX MATEPHUAJIOB PA3JIHYHOI0 HA3HAYEHHSI»

1. HeJab AMCHMIINHBI — 03HAKOMJIEHUE 00YYAIOLUXCs ¢ OOLMMH IPUHLIUIIAMH CO3JaHUs
HHEPrOHACHIILIEHHBIX MaTepuanoB (OM) pa3MyHOro Ha3HAUYEHUS — APTHILIEPUNCKHUX IOPOXOB,
TBepbIX pakeTHbIX TOIUIUB (TPT), MHOrooOpa3HbIX COCTaBOB IPaX/1aHCKOTO MPUMEHEHUs (U1
IIOPOXOBBIX AKKYMYJISITOPOB [JaBJIEHHUS W Ta30r€HEpPaToOpoOB, BCIOMOIATEIbHBIX JIBUraTeNEi
KOCMUYECKMX CHCTEM, METEOPOJIOTMYECKMX UM  IPOTUBOIPANOBBIX  PAKET, MAarHUTO-
THIPOAMHAMUYECKUX TE€HEPaTOPOB, a’pPO30JbHBIX CHUCTEM IOXKAPOTYLICHHs, WHTCHCU(DUKALIIH
100bIYM HETH, aBTOMOOMITLHBIX MOAYIIEK 0€30MMacCHOCTH U T.I1.).

2. B pe3yabTare u3y4eHusi AUCHUMILIMHBI 00y4aIOIIUICA J0JI/KEH:

Obnadamye cneayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

YK-1.1, YK-1.3, YK-1.5, [IK-2.4, TIK-2.5, TIK-2.6, I1K-3.3, [1K-3.4, [IK-7.5, TIK-7.11,
[1CK-2.1.3, [ICK-2.2.3, IICK-2.2.4, [ICK-2.2.7, TICK-2.3.8, IICK-2.3.9.

3namy:

— LIMPOKUM CIEKTP HaIpaBJICHUN NPUMEHEHHsT OM B BOCHHOM JI€JI€ M IPa)kIaHCKHUX
OTpaciIIX IKOHOMUKHU CTPAHBI;

— COBPEMEHHOE COCTOSIHHE pa3BUTHs 1OopoxoB, TPT u cocTaBOB TIpakIaHCKOro
Ha3HAYCHUS;

— TpeOOBaHUsI K KOMILJIEKCY CBOICTB 3SHEPrOHACBHIIICHHBIX MaTEepHalioB (SHEpPreTHKeE,
OaJUIMCTUYECKUM  IapaMeTpaM, MEXaHWYECKUM M PEOJOTHYECKHM  XapaKTepUCTHKaM,
YyBCTBUTEJIBHOCTH K BHEIIHUM BO3AEHCTBHSM, (PU3UYECKOM M XMMHUYECKOH COBMECTUMOCTH
KOMIIOHEHTOB, TEXHOJIOTMYECKUM XapaKTEepUCTUKaM U JIp.), BBITEKAIOIIME W3 YCIOBUM HX
IIPUMEHEHUS;

— OPUHIUNBI U OCOOEHHOCTH KOMIIOHOBKM COBPEMEHHBIX 3HEPrOHACHIIIEHHBIX
MaTepuasoB pa3IMYHOr0 Ha3HAUYEHUS;

Ymemy:

— (opMHUPOBATh U3 KOMILJIEKCA CBOMCTB Ka)KJOT'0 U3 OT/ENbHBIX BHIOB IIOPOXOB U TOIUIMB
Ha0Op NMPUOPUTETHBIX XaPAKTEPUCTHUK, YUUTHIBAEMBIX IIPU KOMIIOHOBKE DM B NEpPBYIO OUYepEb;

— cO3/1aBaTh COBPEMEHHBIE SHEPrOHACHIIIEHHbIE MaTepHallbl PA3IMYHOTO Ha3HAYEHUS Ha
OCHOBE 3HAHMU MO OOECIEUEHHUIO pPAa3IMYHBIX XapaKTepUCTUK OM, OCHOBHBIX MPHUHILUIIOB
KOMITOHOBKH DM 1 0COOEHHOCTEH OTAEIBHBIX BUIOB OM;

Braoemw:

— METOJIaMU Hay4YHbBIX MCCIIEI0BaHUN KOMIUIEKCa CBOMCTB OM;

— HaBbIKAMU KOMIIOHOBKM SHEPrOHACHIIICHHBIX MaTEpHUaJOB Pa3JIU4YHOIO Ha3HAYECHMS,
o0aaroIuX ONTUMAIBHBIM COCTaBOM C TOYKM 3pEHHUs oOecreueHHsl MOJIHOIO KOMILIEKCa
TpeOyeMbIX XapaKTePUCTHK (IHEPreTHUECKUX U OAITMCTHUECKHUX MapaMeTpoB, MEXaHUUECKUX U
PEOJIOTUYECKUX XapaKTEPUCTUK, YYBCTBUTEIHLHOCTH K BHEIIHHM BO3JCHCTBUSAM, (PU3NUECKON U
XUMHUYECKON COBMECTUMOCTH KOMIIOHEHTOB, TEXHOJIOTHYECKUX XapaKTEPUCTHK U JP.).

3. Kparkoe conep:kanue IHCHUNIHHBI:

Paszpen 1. Kuaaccupuxamms IHM, npuopuTeTHBIE XapaKTepPUCTHKU IPH
KOMIIOHOBKe OTJeJbHBIX BHA0B JHM.

[upora npuMeHeHHsI U KJacCHU(pUKaIUs SHEPrOHACHIIIEHHBIX MaTepHaloB BOEHHOTO U
IPaXXAAHCKOTO HA3HAYEHUs 10 OCHOBHBIM CBOMCTBaM, IapamMeTpaM M XapaKTepUCTUKAM
(pHepreTHyeckUM © OATUCTUYECKHM TapaMeTpaM, MEXaHHYeCKUM M PEOJOrHYECKUM
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XapaKTepUCTHKaM, YyBCTBUTEILHOCTH K BHEIIHUM BO3ACUCTBUAM, (PU3MUECKOW U XUMHUYECKOU
COBMECTHUMOCTH KOMIIOHEHTOB, TEXHOJIOTMUECKHUM XapaKTEPUCTUKaM U Ip.).

IIpropuTeTHBIE XapaKTEPUCTUKH ITPY KOMIIOHOBKE OTIEJIBHBIX BUJIOB IIOPOXOB, TOILUIUB U
COCTaBOB (MMPOKCUIIMHOBBIX U OAITMCTUTHBIX apTHIIepuiickux mopoxos, TPT 6ammctutHOro 1
CMECEBOI'0 TUIIOB, MMPOTEXHUYECKUX COCTABOB) KaK BOEHHOTI'0, TAK U T'Pa’KIAHCKOT0 IPUMEHEHHUS.

O030p OCHOBHBIX XapaKTEPUCTHK M CIIOCOOOB MX PETyIUPOBAHMS U OOECIICUCHUSI.

Paznen 2. IlpyuHUMOBI KOMIIOHOBKH APTH/UIEPUIICKHX TMOPOXOB /ISl CHCTEM
Pa3JIM4YHOr0 HA3HAYEHMS.

OcHoBHBIE TpeOOBaHUS K CBOWCTBAM U MPUHIUIIBI KOMIIOHOBKHM apTUIUIEPUMCKUX
MOPOXOB MUPOKCHJIMHOBOTO U OQJTUCTUTHOTO TUIIOB, B TOM YHCJIE:

a) JUTsl MOIIIHBIX JATBbHOOOWHBIX TIOJIEBBIX OPY/IUH;

0) JJ1s1 TAHKOBBIX M MPOTHBOTAHKOBBIX ITYIIICK;

B) JII1 MUHOMETOB;

T') U1l CKOPOCTPETbHBIX MaJOKATHMOEPHBIX MYIIICK;

OcobenHnoctu TpeboBaHMIA K TOPOXaM JUIsi MOTYJIbHBIX METATENbHBIX 3apsaaoB (MM3).

Paznen 3. IIpuHUMIBI KOMIOHOBKH TBepAbIX PaKeTHbIX TOIJIMB /JJISl CHCTEM
Pa3JIMYHOr0 Ha3HAYCHMS.

OcHoBHBIE TpeOOBaHMS K CBOMCTBAM WM MPHUHIUIBI KOMIIOHOBKH TBEPHABIX PAKETHBIX
TOIJIMB OAJJIMCTUTHOIO M CMECEBOI'0 TUIIOB, B TOM YHCJIE:

OamcTUTHBRIX TOpoxoB 1 TPT i BKIIagHBIX 3apsI0B:

a) BBICOKOMMITYJIbCHBIX 11 MapiieBbix PJI;

0) HU3KOTEMIIEPATYPHBIX IS TIOPOXOBBIX aKKyMyJsTOpoB naienus (ITAJ]) u paznmaHbx
ra3oreHepaTopoB;

CMeCEeBBIX TBEPbIX pakeTHbIX TomuB (CTPT):

a) C MCII0JIb30BaHUEM TPAAULIMOHHBIX KOMIIOHEHTOB (IIXA, okToreH u np.);

0) ¢ UCHOJB30BAaHHMEM HETPATUIMOHHBIX KoMmoHeHToB (AIHA, T'A wu np.),
o0ecreunBaroIuX Hauboiee BHICOKHE YHEPTeTUUECKNE XapAKTEPUCTUKU.

Pasznen 4. llpununnel koMnoHoBkH JHM 1uis1 pa3iu4HBIX CHCTEM IPaKAaHCKOIO
NpUMEeHeHHUsl.

OcHoBHbIE TpeOOBaHMSI K CBOMCTBAM M MPUHLIUIIBI KOMIIOHOBKH:

a) COCTABOB JUIsl UHTEHCU(UKALIUU JOOBIUN HEPTH;

6) TPT nnst MeTeOpOIOTrHUECKUX U MPOTUBOTPAIOBBIX PAKET;

B) COCTaBOB JIJIsl aBTOMOOMJIbHBIX MOYILIEK 0€30IaCHOCTH;

I') COCTaBOB JJIsl @3PO30JIbHBIX CHCTEM M0XKapPOTYLICHHUS;

1) TBEPAbIX MJIA3MEHHBIX TOIUIUB JJI1 MarHUTO-THAPOIMHAMUYECKUX [€HEPATOPOB;

e) TPT ans BcmoMoratrenbHBIX JABUTaTeNe KOCMUYECKHX CUCTEM;

) COCTaBOB JJIsl TMOKUX YJIMHEHHBIX KyMyJsATHUBHBIX 3apsnoB (YK3) Ha nmonumepHon
OCHOBE;

1) COCTaBOB IS MOJTYYEHUS] HICKYCCTBEHHBIX alIMa30B sl a0pa3suBHOTO MHCTPYMEHTA;

K) COCTAaBOB JJIs1 UCIIOJIB30BaHNUs B KAUECTBE NNPOMBIIIEHHBIX BB;

J1) B3pbIBYATHIX COCTABOB Ha OCHOBE MOPOXOB JJIsl CEHICMOpa3BEIKH.

[Ipy 4YTeHUM JAUCHUIUIUHBI MOTYT OBITH JOMOJHHUTEIBHO PACCMOTPEHBI BOMPOCHI
KOMITOHOBKH JIPYT'MX COCTAaBOB, aKTyaJbHBIX B JAHHOE BPEMSI.

4. O0beM yueOHON AUCITUTIIHNHBI

O0neM TUCHUILIMHBI

Bug yae6Ho# paboTh

3E | Axam u. | Actp. u.
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OO01mast TpPyA0€MKOCTh JUCIUTUTHHBI 3 108 81

KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,89 32 24
CamocTrosiTesibHas pa6oTa 1,11 40 30
KonTakTHas camocTosTenpHas pabora 111 — —
CaMocCTOsITeIbHOE M3YUCHHE PA3/ICTIOB AUCITUILIHHBI ’ 40 30
Bujabl KOHTpoOJIsI:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTALIHS 1 0,4 0,3
IToAroToBKa K 3K3aMEHY 35,6 26,7
Buj1 H”TOrOBOT0 KOHTPOJISI: IK3aMeH
AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Y4eOHasi HAYYHO-HCCJIE0BATEIbCKAasA padoTay
1 Hear nHayuyHo-uccjeaoBatesbckoii padorsi (HHUP) — npuoOperenue ombiTa

IPOBEJCHUS HAy4YHbIX MCCIEAOBAaHUN, BbIPAOOTKAa TBOPUECKOIO MOAXOAA K PELICHUIO
IIOCTaBJIEHHBIX 3a/1a4, OCBOEHUS IPUEMOB BEJCHMS HAyYHOU JESITEIbHOCTH U YMEHHUE CTPOUTH
AJITOPUTMBI PCIICHUA HECTAHAAPTHBIX 3a/1a4.

2 B pe3yJbTare BbINOJHEHUS HAYYHO-HCCJIEI0BATENbCKOH pPadoThl 00y4aromuiics
JOJIZKEH

Obnadamye cleayomUMU KOMIIETCHIUSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

VYK-1.3, YK-1.4, YK-1.5, [IK-1.1, TIK-1.2, TIK-1.5, T1K-1.8, I1K-1.9, I1IK-1.10, I1K-2.1,
[1K-2.2, 1IK-2.5, TIK-2.7, T1K-3.1, [IK-3.2, TIK-3.3, T1K-3.4, [1K-7.11, T1CK-2.1.3, TICK-2.1.6,
[1CK-2.1.8, [ICK-2.2.1, IICK-2.2.7, [ICK-2.2.10.

Iloozomosums u npedcmasums K 3awume HayIHO-UCCIeoBaTenbcKyto padoty (HUP),
BBIIIOJIHCHHYIO Ha COBPEMEHHOM YPOBHE PAa3BUTHs HAyKM W TEXHUKH U COOTBETCTBYIOLIYIO
BBIOPAHHOM CIIEMAILHOCTH U ITporpamme oo0ydenus. B npeacrasiennoii k 3aumre HUP nomxHb
MOJIYyYUTh Pa3BUTHE 3HAHUS U HABBIKH, [TOJIyY€HHbIE 00y4JarolUMCS IPU OCBOEHUU MPOTPamMMBbl
CIIELMAJIUTETA, B TOM YHCJIE IIPU U3YYECHHUH CIIELMAIIBHBIX JUCHUIUIMH. [IpencraBiienHas K 3amure
HHUP nomxna conepkaTb OCHOBHBIE TEOPETHYECKHE TIOJIOKEHMS, OKCIEPUMEHTAIbHBIC
pe3yibTaThl, MPAKTUYECKUE TOCTUKEHUS U BBIBOJIBI U3 PAOOTHI.

3name:

— OCHOBHBIE METOJIbI, HMCIOJIB3YIOIIMECS IIPU NPOBEICHUHM HAYYHBIX HCCIEIOBAHUIN
CBOMCTB SHEPTrOHACHIIIEHHBIX MAaTEPUAJIOB U MIPOLIECCOB UX IIPEBPAILCHHUS;

— OCHOBHBI€ 3TaIbl BHIIIOJHEHUS! HAYYHO-UCCIIE0BATEIbCKOM paboThI;

— METOJIbl TEXHMKM O€30MacHOCTM W TMpaBWia OXpaHbl Tpyda Ipu paboTe
HHEPrOHACHIIEHHBIMI MaTepUalamHu.
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Ymemen:

— yMeThb TMpeasiaraTh ¥ peliaTh 3ajadd, CBS3aHHBIE C MPOBEICHUEM HAyYHBIX
HCCleq0BaHui B o0nactu OM;

— 00CYXJaTh TIOJyYCHHBIE pE3yJbTaThl, OIICHUBATh WX JIOCTOBEPHOCTh, HOBHU3HY H
MIPaKTUYECKYIO0 3HAYMMOCTb;

— COCTaBJATh JIOKJIAJL H TOTOBUTH TNPE3CHTAllMI0 O  pe3yiabTaTax Hay4YHO-
UCCIIEI0BATEIBCKON PAOOTHI.

Bnaoems:

— OCHOBHBIMH DKCIIEPUMEHTAJIbHBIMU METOJaMH KOMIIOHOBKH 3SHEPTOHACHIIIEHHBIX
MaTepHaJIOB U KOMIUIEKCHOTO HCCIIEIOBAaHUS MX (DU3UKO-XMMHUYECKUX CBOMCTB W IapaMeTpOB
TEPMHUYECKOTO Pa3JI0KECHHUSI, TOPCHUSI U IETOHAITHH.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Pasgen 1. IloaroroBka aHaJUTHYECKOr0o o0030pa MW O00OCHOBaAaHHE METOAHUK
IKCIIEPUMEHTA.

CocraBneHue nmporpammel ucciieoBanus. CTpyKTypa U CoiepKaHue OCHOBHBIX Pa3/IesioB
0TYeTa 0 HAyYHO-HMCCIIEIOBATEILCKON padoTe. PopMynHpoBaHUE 1IEJIeH U 3a7a4 UCCIEIOBaHUS;
COCTaBJICHHE aHAIMTUYECKOT0 0030pa MO TeMe HccieioBaHus; BIOOP A (HEKTUBHBIX METOJIOB U
MCTOAHUK OOCTHUIKCHUSA KCIACMBIX PE3YJIBTATOB UCCIICOBAHUA.

Pa3nes 2. BoinosiHeHHe HAYYHBIX HCCJIEJOBAHMI U NMOATOTOBKA NPe3eHTAllH.

BbinosHeHne HayyHBIX HCCIENOBAaHMM I TOJIYYEHHs IPAKTHUYECKUX PE3YyJIbTAaTOB;
aHaJM3, UHTEpPIIpeTanus U 0000IIeHNe Pe3yIbTaTOB MCCIIEAOBAHU; (OPMYITUPOBKA BBHIBOJIOB;
HanucaHue otyeta. KOHCynpTallMM C HaydyHbIM pPYKOBOAMTEIEM pPabOTBl O CTPYKType U
coJiepykaHuu J10Kaaaa. IloaroroBka TEKCTOBBIX, TpadUUECKUX U MYIbTUMEIUWHBIX MaTepUaioB
JUIsl HAy4HOTO okjiazaa. [Toaroroska nmpeseHTanyu JOKIaa.

4. O06beM yueOHOW JUCUUIJIMHBI

B yueGHOit paboTh O0beM TMCUMILIHHBI
3E Akazn. 4. | Actp. u.

OO61mas TpyA0€MKOCTh AUCHUTIITNHBI 7 252 189
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 3,5 126 94,5
B TOM 4YHCJe B (pOpMe MPAKTHYECKOH MOATOTOBKHU 3,5 126 94,5
JlaGopatopusbie pabotsl (JIP) 3,5 126 94,5
B TOM yHclie B (hopMe NPAKTHUECKON OJITOTOBKU 3,5 126 94,5
CamocrosiTesibHasi paboTa 3,5 126 94,5
KoHTakTHas caMocTosATeIbHAs paboTa 35 0,2 0,15
CaMoCTOsITeIbHOE U3YUYCHUE PA3/IeNIOB TUCITUIIIIMHBI ' 125,8 94,35
B TOM 4YHcCJIie B popMe MPaKTUYECKON MOATOTOBKHU 3,47 125 93,75
Buj1 H”TOrOBOr0 KOHTPOJISI: 3auer

5.3 Jlucuun/MHbI 110 BLIOOPY

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«Conmnosorus»

1. Oeap aucuMmiuHbl — (OPMHUPOBAHUE y CTYACHTA IEJIOCTHOTO MPEICTABICHUS O
COCTOSIHMHM ¥ OCHOBHBIX HAIPaBJICHUSX PA3BUTHsI COBPEMEHHOTO OOIIECTBA.

2. B pe3yabTaTe U3y4eHus AUCUUILIMHBI 00yYAKOUIUICS T0JIKEH:

OO6manate caeAyOMUMHA KOMIETEHITUAMHA U UHIUKATOPAMHU UX TIOCTHKEHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-3.7; VK-3.8; VK-5.8, I[IK-3.4.
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3name:

— OCHOBHBIE HAIIPABJICHUS COIMOIOTUUECKOTO aHaIn3a O0IIECTBEHHBIX OTHOIIICHHUI;

— THIIBI COIMAIBHBIX B3aMMOJCHCTBHIA U IPUHIIUIIBI PA3BUTUS COBPEMEHHOTO O0IIECTBa;

— coIHMalIbHbIe (DYHKIUU U MapamMeTpbl (QYHKIHMOHUPOBAHUS COIIMATBHBIX HHCTUTYTOB H
MIPOIIECCOB;

Ymemn:

— TMPUMEHATH METOBI COLIMOJIOTUYECKUX HCCIICIOBAHUN B COIMATBHBIX MMPAKTUKAX;

— KPUTUYECKH OICHUBATh JOCTOMHCTBA M HEJOCTATKU PA3IUNYHBIX TOIXO00B K H3y4ECHUIO
COIIMYMa,

— OMpeAeNATh CIEU(GUKY COIUATBLHOTO B3aMMOICHCTBUS;

— aHAJIM3UPOBATH COCTOSHUE COIMATBHBIX HHCTUTYTOB U MPOIIECCOB.

Bnaoemn:

— TOHSATUIHBIM alapaToM COIMOJIOTHHY;

— TEOPETUKO-METOJOJOTHUYECKUMH 3HAHUSAMH O TPOBEICHHUU  COLMOJIOTHYECKUX
HCCIICIOBAHMIA;

— HaBBIKaMU aHAJIN3a COIMAILHBIX HHCTHUTYTOB U MIPOIECCOB.

3. Kparkoe conepxaHue THCHUIIINHBI

Paszoen 1. Illonsmue u ucmopusi coyuonocuu

1.5 Coumonorus kak Hayka U yueOHasi TUCIUTUIMHA

1.6 VicTopust pa3BUTHUS COITMOIOTHYSCKONW MBICIIH

1.7 ConmaneHoe AcHCTBHE, B3aUMOJICHCTBUE U IIOBEACHUE

1.8 Counonornyeckue ucciueq0BaHus

Pazoen 2. Obwecmeso

2.3 OO011ecTBO KaK IIeIOCTHAS COIIMOKYIbTYPHAs CUCTEMA

2.4 ConmanibHasi CTpYKTypa o0IIecTBa

2.5 Counanbsabie OOITHOCTH

2.6 JINYHOCTH — OCHOBHOM 3JIEMEHT O0IIECTBA

Pa3zoen 3. CounanbHble HHCTUTYTHI

3.1 Coumosorust ceMbH

3.2 Couunonorust KyibTypsl

3.3 Coumonorus penuruu

3.4 Coruosorust MoJIUTUKHA

4. O6beM yueOHOi TUCIHUNIHHBI

O0bem 1M CUMIIIMHBI
Bup yueOHoit padoTbl Axax | Actp.
3E
. 4.

O0mas TpyA0eMKOCTh JIMCIUILTHHBI 2 72 54
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexnun 0,44 16,0 12
[TpakTuueckue 3anstus (I113) 0,44 16,0 12
CamocrosiTesibHas padora 1,12 40 30
KonTtakTHas camocrositenpHas pabora 0,4 0,3

1,12
CamocTosiTeIbHOE H3YUYCHHE PA3/IeTIOB JUCITUILIMHBI 39,6 29,7
Buja koHTpOJIS: 3a4er c oneHkom
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AHHOTanuA padoyeil MPOrpaMMbl AUCUUNIMHBI
«Kondaukronorus»

1. Heab AuCUMIUVIMHBI — COPMUPOBATH y CTYIEHTOB IPEJICTABICHHUS O COLUAIBHOM
KOH(UIMKTE KaK OJHOHW M3 (OpM COLMAIBHOIO B3aUMOJEHCTBUSA, KaK O CIIOCOOE pelIeHus
COLMANIbHBIX MPOTUBOPEYUH U YIIPaBICHUS KOH(DIUKTHBIMH CUTYAIISIMUA U KOH(DIUKTaMH.

2. B pe3ysabTare H3y4eHHUs TUCUMILINHBI 00y4aIOIMIACA T0JIKeH:

OObnanaTh ciaeIyrOIUMH KOMIETCHIUSIMHI U MHANKATOPAMU UX JOCTHKCHHS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-3.7; VK-3.8; VK-5.8; I[IK-3.4

3uame:

— 0COOEHHOCTH TNpeIMeTa COLMOIOTHH KOH(IINKTA, €€ POJIH, (YHKIHUU B COBPEMEHHOM
o0I11eCcTBE;

— OCHOBHBIE KJIACCHYECKHE U COBPEMEHHBIE COLMOJIOTHYECKUE (KOHMIMKTOIOTUIECKHE)
TEOPHH U IIKOJIbI B 00JaCTH COLMOJIOIMH KOH(IINKTA;

— 3aKOHOMEPHOCTH COLMAJIbHO-?KOHOMHYECKHX, MHOJUTHYECKHX U YIPABICHYECKHX
IPOIIECCOB, BIMSIOUIMX HAa BO3HUKHOBEHHE W Pa3BUTHE KOH(IMKTHBIX OTHOIICHUH, a Takke
0Cc00EHHOCTH UX NpuMeHeHus B Poccun.

Ymemu:

— TmpuoOpeTaTs 3HaAHHUS B PEAMETHON 00JIaCTH COIIMOJIOTUU KOH(DIINKTA;

— paboraTh B KOMaHJE€, TOJEPAHTHO BOCIPUHUMATh COIHUANbHBIC, JTHUYECKHUE,
KOH(eCcCHOHAIbHbBIE U KYJIbTYPHbIE Pa3InyMs;

— aHaAJIM3UPOBATh COLMAIBHYIO CTPYKTYPY KOH(IMKTA C LIEIbIO €r0 pa3pelieHus;

Braoemw:

— CHOCOOHOCTBIO CAMOCTOSITENIFHO (POPMYITHPOBATH IEJIM, CTABUTh KOHKPETHBIEC 33Jaui
HAYYHbBIX MCCJIEIOBAHUN B PA3IMYHBIX O0JACTAX COLIMOJIOTMM KOHQUIMKTAa M peIarbh HUX C
MIOMOIIIBI0 COBPEMEHHBIX HCCIIEIOBATEIILCKAX METO/IOB;

— CHOCOOHOCTBIO  HAaXOAWTh  OPraHM3ALMOHHO-YIPABICHYECKHE  pEIICHUS B
HECTaHJAPTHBIX CUTYallUsAX, TOTOBHOCTh HECTH 32 HUX OTBETCTBEHHOCTH;

— HaBBIKaMU pa3padaTbIBaThb OCHOBAHHBIE HA pe3yJbTaTax MPOBEJIECHHBIX HCCIEJOBAHUMN
OpPEUIOKEHUST M PEKOMEHJAIMHM [0 PElICHUIO COLMalIbHBIX MHpoOJeM, IO COIJIACOBAHUIO
WHTEPECOB COLMAIIBHBIX TPYIIN U OOIIHOCTEH.

3. Kparkoe coep:kaHue JUCHUTLIHHBI

Pasoen 1. Ilonamue u ucmopusa kongauxmonocuu. Obwas meopus Kongauxkma

1.9 Kondukronorus Kak HayKa ¥ yaeOHast JUCIUTUINHA

1.10 Mcropus pa3BUTUS KOH(IMKTOIOIHYECKON MBICIIN

1.11 ConmanbHbli KOHPIUKT U €70 CTPYKTYpa

1.12 ConmanbHas HanpsDKEHHOCTh U JMHAMMKA KOH(IIUKTA

Paszoen 2. Buympunuunocmmvle u MeXCIUYHOCMHbIE KOHDAUKMbL

2.7 BHYTpUIMYHOCTHBIE KOH(IUKTHI

2.8 Crioco0BI pa3penieHus: BHYTPHIIMYHOCTHBIX KOH(PIINKTOB

2.9 MexXITMYHOCTHBIE KOH(IJIUKTHI

2.10 IpenynpexneHue U pa3perieHne MeKITNIHOCTHRIX KOH(IMKTOB

Pazoen 3 Buympuepynnogvie u mesxcepynnogule kongauxmel. CoyuanvHo-mpyoosule u

COYUATILHO-IKOHOMUYECKUE KOHDIUKMbL

3.1. I'pynna u KOHQIUKT

3.2. KoHpaukT B opranuzanuu

3.3. ConmanbHble KOH(MIUKTHI B chepe Tpyaa U pacrpeieeHus: MaTepuaibHbIX

(conmanbHbIX) Os1ar

3.4. IlpenynpexaeHue U yperyJiupoBaHie COLUAIbHO-3KOHOMUYECKUX KOH(DIMKTOB
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4. O0beM yueOHOH THCHMIIINHBI

O0BLeM TUCHUILTHHBI
Bun yueOHoi padoThI Axax. | Actp.
3E
q, q,

OO01asi TPY10€eMKOCTh M CHUTIITHHBI 2 12 54
KoHTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 0,88 32,0 24,0
Jlexkuun 0,44 16,0 12,0
[Tpaktrueckue 3ansatus (113) 0,44 16,0 12,0
CamocrosiTesibHas padora 1,12 40 30
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3

1,12
CaMocTosITeIbHOE U3YUEHUE PA3/AETIO0B IUCIUILIMHbI 39,6 29,7
Bua koHTpoJs: 3a4der ¢ OLEHKOM

AHHOTaNuUA padoyeil MPOrpaMMbl AU CHUNIMHBI
«ConuajJbHO-NICUX0JI0THYeCKHEe OCHOBBI PA3BUTHS JTUYHOCTH))

1. Heab aucHMIIMHBI — (HOpPMUPOBAHHE COLMAIBHO OTBETCTBEHHOM JIMYHOCTH,
CIIOCOOHOM K CamMOOpraHHU3alliy U Pa3BUTHUIO, YMEIOIIEH BBICTPAUBATh M PEaIN30BBIBATH CBOIO
YKU3HEHHYIO CTPATEruIo0, CIIOCOOHOM yIpaBiIsiTh CBOUM BPEMEHEM B HOBBIX COLUAIbHBIX PEATUSX,
B YCJIOBUSIX HEIIPEPHIBHOT'O 00pa30BaHusl, yMEIOIIEH OCYIECTBISITh COLIUAIbHOE B3aUMOICHCTBUE
U peajn30BbIBATH CBOIO POJIb B KOMAH/IE.

2. B pe3yabTare uzyueHus JMCUMILJIMHBI 00yYAOUIUIACS J0JKEH

OO6nagarh caeayOUMMU KOMIIETEHIUSMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:

VK-6.1; VK-6.2; VK-6.3; VK-6.4; VK-6.5; VK-6.6; VK-6.7; VK-9.1; VK-9.2; VK-9.3

3nameo:

—  CYIIHOCTh MpOOJeM OpraHU3alliyd U CaMOOPTraHU3aluu JTUYHOCTH, €€ TIOBEICHUS B
rpynme B yCJIOBUSIX COBPEMEHHOT0 O0IIECTBA U HEMPEPHIBHOIO 00pa30BaHUS;

— METOJIbl CAaMOOpPTaHU3allUd U PA3BUTHUS JUYHOCTH, BBICTpaMBAHUS U peaju3aluu
TPAeKTOPUU CaMOPA3BUTHA, BBIPAOOTKM IeJIeNojaraHusi W MOTHBAIIMOHHBIX YCTAaHOBOK,
Pa3BUTHSI KOMMYHHUKATUBHBIX CIIOCOOHOCTEHN M MOBEJIEHUS B IPYIIIIE;

— O0myl0 KOHUENIMIO TEXHOJOIMH OpraHu3allid BpEeMEHHM U  IOBBILICHUS
3¢ (PEKTUBHOCTH €T0 UCIIOIH30BAHMS,

—  METOJMKH U3YUYEHHUSI COLMAIbHO-TICUXOJIOTMYECKUX SIBJIEHUH B cpepe yrpaBiIeHUs U
CaMOYIIpaBJICHUsI INYHOCTH, TPYIIIIbI, OPraHU3aLUH.

Ymemn:

— IUTAaHMPOBATh M pellaTh 3aJauu JMUYHOCTHOIO U MPO(EeCCHOHANBHOIO Pa3BUTHS;

— AHAJIM3UPOBATh CBOM BO3MOXXHOCTH M OTPAHUYEHHUS, HCIIOJIb30BaThb METOMbI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISLUU U CAMOBOCIIUTaHMS;

—  yCTaHaBJIUBaTh c KOJUIETaMHu (OIHOTPYTIITHUKAMH ) OTHOILEHHS,
xapakrepusytomecs 3¢ (HeKTUBHBIM YPOBHEM OOLICHMS;

—  TBOPYECKU MPUMEHSTh B PEUICHUH NMPAKTUYECKHUX 33]1a4 UHCTPYMEHTHI TEXHOJIOTHM
OpraHu3aluy BPEMEHH U MOBBIIIEHUS (P (HEKTUBHOCTU €TI0 MCIIOJIb30BaHUS.

Bnaoems:

— COIMAIBHBIMU U TICUXOJIOTUYECKUMHU TEXHOJOTHUSIMU CAMOOPTraHM3aIMU U Pa3BUTUS
JIMYHOCTH, BBICTPAUBAHUS U pPEAIN3aLM1 TPACKTOPUU CaMOPa3BUTHS;

— MHCTPYMEHTaMHU ONTHUMM3AIMM HCIIOJIb30BAHUS BPEMEHHU, HABBIKAMU IUIAHUPOBAHMS
JUYHOTO U y4eOHOTO BPEMEHU, HaBbIKAMH CaMO00Opa30BaHUS;

192



— TEOPETUYCCKHMMH W TPAKTHUYCCKUMH HaBBIKAMH TPEAYNPEKACHUS U Pa3pelICHUs
BHYTPUJIMYHOCTHBIX U TPYIIOBBIX KOH(IIUKTOB,;

— croco0aMy MOTHBAIIUU YJICHOB KOJUICKTHBA K JIMYHOCTHOMY U MPO(EeCCHOHATBHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIICHHIO B KOMaHje, PeICKCHH CBOETO
MoBeCHUS U JIUJICPCKUMH KauyeCTBaMHU,

3. Kpartkoe cofep:kaHue 1 CUUILTHHBI

Pasoen 1. Obwecmaso. nosvie ycnosus u hakmopsl pazeumusi IUYHOCMU

1.13 CoBpemeHHOE OOIIECTBO B YCJIOBHUSX INTOOANIN3AIUU U HHPOPMATU3ALIUH.

1.14 ConmanbHbie IPOLIECCHI

1.15 MHCTUTYTHI cCOMATU3aIui JIMYHOCTH

1.16 Muctutyt obpa3oBanus

1.17 CommanpHast 3Ha4UMOCTH TIpodeccum.

1.18 «Mos podeccusi B COBpeMEHHOM POCCHICKOM OOIIECTBE»

Pasoen 2. Jluunocms. Coyuanvhvie u nCUXoniocudeckue mexHoI02Uuu CamoopeaHu3ayuu u
camopaszeumus

2.11 [cuxonorust TMYHOCTU

2.12 Ctpareruu pa3BUTHS H CAMOPA3BUTHSI TMYHOCTH

2.13 Camoopranusanusi 1 caMmopeain3anus JUYHOCTH

2.14 JIngHOCTP B CHCTEME HEMPEPHIBHOTO 00pa30BaHUs

2.15 llenenonaranue B JUYHOCTHOM M MPO(ECCHOHAIBLHOM pa3BUTHH. [IpakTHKym
«[TocTpoenue Kapbepbi».

Paszoen 3. I'pynna. Coyuanvusie u ncuxono2udeckue mexHonio2uu 2pynnoeo2o noeoenus u
Jauoepcmea

4.1. Konnektus u ero gpopmuponanue. [Ipaktukym «llcuxonorus oOuieHus»

4.2. Ctunm pykoBojcTBa u tuaepersa. [paktukym «KomangoobpazoBanue. JIugepcTBoy

4.3. [pakTuKyM «YTIpaBiceHUE KOHGIUKTHBIMU CUTYAIIUSIMH B KOJUICKTHBE

4.4, IlpaktukyM «MOTHBBI TUYHOCTHOTO POCTa»

4.5. ConanbHO-TICUXOJIOTHYECKOe o0ecrieueHue yIpaBlIeHUs KOJIJIEKTHBOM.
[TpakTukym «VckyccTBO ynpaBisiTe OO0

4. O0beM y4eOHOH JUCIHIJIMHBI

O0bem 1M CUMIIJIMHBI
Bup yueOHoit padoTbl Axan. | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTh JIMCIUILTHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Tpaktuueckue 3ansatus (I113) 0,44 16,0 12
CamocrosiTejibHas pa6oTa 1,12 40 30
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
1,12
CamocTosTenbHOE U3YYCHHUE Pa3IesiOB TUCIUTUIHHEL 39,8 | 29,85
Bua konTpoJs: 3ader

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
«I/IH)KeHepHaﬂ ICUXO0JIOTIUus»

1. leap AUCHUNIMHBI — TIPUOOPETEHNE CTYACHTAMU 3HAHWUU B 00JIACTH TICUXOJIOTHH
OpraHM3alMy  JESTEeIbHOCTH  JIoJe B cucremMe  "delloBeK-maliuHa",  4elOBeK-
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npodeccruoHanbHas IeATeIbHOCTb, pPa3BUTHE MPO(ECCHOHATBHO Ba)KHBIX KadyecTB OyAyIIEro
CreIUaIuCTa.

2. B pe3yabTaTe u3ydyeHUsl JUCHHUILIMHBI 00yYAIOIIUICA T0JIKEH:

O06Ja1aTh CJIeIyIOIHMH KOMIETEHIUSIMA U HHANKATOPAMH UX JOCTHKEHHS:

VYK-6.1; VK-6.2; VK-6.3; VK-6.4; YK-6.5; YK-6.6; YK-6.7; YK-9.1; YVK-9.2; VK-9.3
3uams:

— OCHOBHBIE TICMXOJIOTHUECKHE TOHSTHs (IICUXHWKA, CO3HAHWE, WHAMBHJ, JIHMYHOCTD,
WHAUBUIYAIbHOCTb, ICHXUYECKHE MTPOLIECChI, CBOMCTBA, COCTOSHUS U TIp.);

— METOJBI  TICHXOJIOTMYECKUX  HCCIeNOBaHUN  (OOBEKTHBHBIE,  OMHCATEIbHBIC,
MICUXOJIOTMYECKON TTOMOIIIN);

— mnpodeccruoHAIbHO BaKHbIE KaueCcTBA 3HAYUMbIE JJI Oyaylel criennaibHOCTH;

— TICHUXOJIOTUYECKYIO CYIIIHOCTb OOILEHUS;

— KOHCTPYKTHBHBIE CIIOCOOBI pa3pelieHns KOH(MIMKTHBIX CUTYAIIHiA;

— IICHUXOJIOTHYECKHE OCOOEHHOCTH Pa3BUTHUS MAJIO COIMAIbHOM IpyIIbl (KOJJIEKTHUBA);

Ymems:

— MPOCKTHPOBaTh W  TOJICPKUBATHL  ICUXOJOTMYECKH  O€30IMacHble  YCIIOBUS
JESITEIIbHOCTH B CJIOKHBIX CHCTEMaX YeI0BEK-MaIlNHa;

— paboTaTh B KOJUIGKTHBE, COTPYAHHYATh C KOJUICTaMH, pa3pemaTh KOH(MIMKTHBIC
CUTYalluu;

— aHaJIM3UpOBaTh CBOM BO3MOXKHOCTH HCIIONB30BaTh METOAbl CaMOJUAarHOCTUKH,
CaMOIIO3HAHUS U CAMOBOCITUTAHHSI,

Braoemo:

— HaBbIKaMU MICUXOJIOTHYECKOr0 CaMOaHaIN3a U CaMOPETyTUPOBaHuUsl, HEOOXOJUMBIMU

— s 3¢ pexTuBHON U 6e30macHOM MpodhecCHOHATBLHOM eI TEIbHOCTH;

— TEOPEeTUYECKUMH M TMPAKTUYECKUMH HaBBIKAMH ILJIAHUPOBAHUS MPOdecCHOHATHHON
JESTSIIbHOCTH, [IEJICTIOIaraHus ¥ pa3paboTKU ONTUMATBHBIX MPOTPAMM PEATA3AIAH 1IEITH.

— HaBBIKAMHU MEKIMIHOCTHOTO OOIICHUSI.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

Paszoen 1. Ilcuxonozus yenogexa u e2o npogheccuonanrvhas 0esimenbHOCmb

OO1ast XapakTepUCTHKa T CUXOJIOTUN KaK HayKu

1.19 OGmas xapakTepuCTHKA ICUXOJIOTHH KaK HayKu. MeTOIbI TICUXO0JIOTHA

1.20 O61ee noHATHE O TUYHOCTH

1.21 JIn9HOCTP U €€ IICUXUIECKIE CBOHCTBA

1.22 Tlo3HaBaTenbHBIE MPOLIECCH! INYHOCTH

1.23 DMo1MoHaTBEHO-BOJIEBBIE TIPOIECCH] IUMYHOCTH

1.24 Tlcuxonorus mpodeCCHOHATBFHON IeATEIIbHOCTH

Pazoen 2. Yenosex kaxk yuacmuux mpyooeoco npoyecca

2.16 OcHOBHBIE 3Talbl Pa3BUTHUS CyObEKTa Tpyaa

2.17 TpynoBast MOTUBAIS U YJOBIETBOPEHHOCTD TPYIOM

2.18 llenenonaranue | IUIAaHUPOBaHHUE B MPOPECCUOHATIBLHOMN 1EATENIEHOCTH
2.19 IpodeccrnonanbHass KOMMYHHUKAIHSI

2.20 Ilcuxomorust KOH(IUKTA

2.21 Tlcuxomorust COBMECTHOTO Tpy/ia

2.22 Tlcuxomnorust yrnpaBieHUs

2.23 Ctpecc u ero npodumakTuka
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4. O0beM yueOHOW JUCUUIJIMHBI

O0BbeM THCHUTIIHHBI
Bun yueOHoi padoThI Axax. | Actp.
3E
q, q,
OO01asi TPY10€eMKOCTh M CHUTIITHHBI 2 12 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexkuun 0,44 16,0 12
[Tpaktrueckue 3ansatus (113) 0,44 16,0 12
CamocrosiTesibHas padora 1,11 40 30
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,11
CamocrosTenbHOE U3YUEHHUE Pa3esioB JUCIUILUIMHEL 39,8 | 29,85
Bua koHTpoJs: 3auer

AHHOTaNuUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«I1pob6emMbl yCTOHYHBOIO pa3BUTHS

1 Heap aucuMminHbl — copMUpOBaATH y CTYJIEHTOB IEJIOCTHYIO KapTHHY MHpa Ha
OCHOBE KOHIIEMIMH YCTOWYMBOTO Pa3BUTHSA, MO3HAKOMHUTH CTYIEHTOB C LIEJISMHU YCTOWYUBOTO
Pa3BUTHSA, TOHATUSMU YCTOMYUBOCTH M HEYCTOMYMBOCTH TMHAMUYECKUX CUCTEM B OKPYIKaIOIIEM
MUPE; pecypcax U pa3BUTUU, aHTPOIIOTEHHOM BO3ICMCTBUH Ha OKPYKAIOIILYIO Cpey, YIPaBIECHUU
Ka4ueCTBOM OKPYXKAIOIIEH CPEbI.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4aI0MIMIACH 10JI2KEeH:

Obaadame CIIENYIOMAMA KOMICTCHIIMSIMHA U UHIAUKATOPAMH UX JIOCTHIKCHUS:

VK-8.1; VK-8.9; VK-8.10; IIK-3.4

Buame.:

— OCHOBHBIE OTpeeNICHUs U MPUHIUIIBI KOHIETINH YCTOWYHUBOTO Pa3BUTHUS;

— OCHOBHBIE XapaKTEPUCTUKH OUOTUYECKUX, AOMOTUYECKUX U aHTPOIOTEHHBIX (DAKTOPOB,
OKa3bIBAIOUIUX BIMSIHUE HA )KMBBIE OPraHU3MbI, BKIIIOUasl YEJIOBEKa;

— OCHOBHBIE CYHIECTBYIOIIME TMPOOJEMbI, BO3HHKAIOIMIMNE TIPH B3aHUMOJCHCTBUHI
HSKOHOMUKH, OOIIECTBA U OKPYKAIOIIEH CpPeibl;

— COBpPEMEHHBIE CHCTEMbl HWHIEKCOB M HWHIUKATOPOB YCTOMYMBOTO PAa3BHUTHS, HUX
0COOCHHOCTH U HEJIOCTATKH;

Ymemn:

— JienaTb CHUCTEMHBIM aHalu3 CYHIECTBYIOIIMX 53KOJIOrO-COLUAIbHBIX, COIUAIbHO-
HKOHOMHUYECKUX U DKOJIOT0-9KOHOMUYECKUX TTPOOIIeM;

— HaxoJuTh Haubosee palMOHATBHBIN BapUaHT PEIICHUs MOCTaBICHHBIX 3a7a4 ¢ YI4EeTOM
KOH(JIMKTa B TOTPEOHOCTSIX YEJIOBEKA U OTPAHUYCHUSIX OKPYXKAIOIIEH CPeIbl;

Braoems.:

— HaBBIKAMH TI0JIb30BAHUSI COBPEMEHHOM JIMTEPATypOi B 00JIACTH YCTONYHBOTO Pa3BUTHS
1 3KOJIOTHH;

— yMEHHEM aHAJM3UPOBATh HOBBIE TEOPETUYECKHE W MPAKTHUYECKUE MPOTrpaMMbl M
MPOEKTHI, HAIIPABJIEHHbIE HA TOCTH)KEHHE 11eJIed YCTOMUHUBOTO Pa3BUTHS;

— MIpUEMaMH MPUHSATHS PEIICHUH TI0 YPETYITUPOBAHUIO KOHPIIMKTHBIX CUTYaIlUi B 00J1aCTH
YCTOMUYMBOTO Pa3BUTHUS U UCIIOJIB30BAHUS PECYPCOB.

3 Kparkoe coaep:kaHue Q1 CHUNITHAHBI

Beeoenue
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Llenn, 3amaun 1 mpeaMer Kypca. MecTo Kypca B CHCTEME XMMHYECKOTo 0Opa3oBaHMS.
DKosoruyeckoe 00pazoBaHue U 00pa30BaHKE JJIsl YCTOHYUBOTO PAa3BUTHS.

Pazoen 1. Ocnoenvie nonamus Kypca. Qduiecmeo u okpyicaouiasn cpeoa

Poct u pazBuTHe. YCTOMYMBOCTh M HEYCTOMYMBOCTh AMHAMUYECKUX cucTeM. buocdepa
KaK JUHAMHYecKas cucreMa. YenoBek: Ouonormueckuii BuA W LuBWIM3anus. CHCTEMBI
NOJJEpKaHUSl KU3HM W CHCTEMbI MOJJIep)KaHus IuBWiIM3anuu. HaceneHnue, mpou3BOACTBO,
COCTOsIHUE OKpYyXkaromeil cpensl. [lonsTHe ycroitunBoro pa3BuTusi. PuMckuii kiry0 u rimobaibHas
npobiematuka. HeoOxomumocts B ycroiunBoM paszButuu. ColepkaHue U SBOJIOIUSL
npeCTaBICHNUN 00IIecTBa 00 YCTOMYNBOM Pa3BUTHU.

Pazoen 2. buocghepa, ee reonwyus u ycmouyueocmsy. IKocucmemvl 3eMaAu U
ycmouuueocmo

OcHoBHbIe cBeaeHus o Tuianete 3emist. CtpoeHue u coctaB atmochepsl. MUpOBOI OKeaH.
Jlutochepa. buortnueckas u  abuoTuyeckas —cocTaBisomue Ouochepsl:  OCHOBHBIC
xapaktepucTuku. Iloroku snepruu B cucteme ComHiie-3emsl.

OcHoBHbIE OHATHUSA K0J0ruu. CHUCTEMBI TOAJEPKAHUS KU3HU Ha 3emiie: o0l 0630p.
[Tonsitue 3xocucrembl. CTpyKTypa U COCTaBIISIOLIME IKOCUCTEM. BUibl, monmymsiuu, cooo1ecTBa.
BzaumopeiictBue BuioB B 3kocrcTeMax. OCHOBHBIE THUITBI SKOCHUCTEM.

[Toroku sHepruu M BemiecTBa B IKocucTeMax. Tpoduueckue nernu. Meraboiamsm u
9JIEeMEHTHBIM COCTaB JKMBOW M HEXHUBOW Marepuu. OCHOBHBIE OHOTC€OXMMHUYECKHE ITUKIIbI
(kpyroBOpOoTHI BenecTB). L{IUKIMIHOCTE TIpoIieccoB B Orochepe u yCTOHIHBOCTb.

W3menenus B momynsanusix, cooOlIecTBax, dKocucTeMax. Peakius >KMBBIX CHUCTEM Ha
u3MeHeHus okpyskatomieid Cpenbl. Bo3aeiicTBue yenoBeka Ha YKOCUCTEMBI. 3aKOHBI U TPUHIUITHL
9KOJIOTHH.

bropasznoobpasue u yCTOHYMBOCTh KOcHCcTeM. BumoBoe pasHooOpasue - HeoOxoaumoe
YCIIOBUE YCTOMYUBOCTH OMOC(EpPHI.

Pazoen 3. Henoseuecmeo kaxk uacmov ouocgepwl. /lemozpagpuueckue npoodaemut
COBPEMEHHO20 MUpA.

OcobeHHOCTH 4YenoBeKa Kak OHOJOrMYeckoro BHJa. JluHamMMKa uesoBeuecKou
TOTTYJISIITH, POYKAAEMOCTh, CMEPTHOCTB, BO3pAcTHas CTPYKTypa. [IpobiieMbl COBpeMEeHHOT0 JTarna
pocTa 4HCIEeHHOCTH HaceneHus. ['eorpaduueckoe pacnpenenenue HaceneHus. Cenbckoe U
ropojicKkoe HaceneHue. YpOanuzamus. Cpena oOuTaHUS 4YellOBEKAa W OKpYyXarolas cpena.
DopMHUPOBAHNE TEXHOTEHHON CPEBI.

PerymupoBanme HapomonaceneHus. CraOunm3anus YUCIEHHOCTH HACEICHUS WM
NETONMyNALUSA: OIEHKa TpEeJeNIbHONM UYWCICHHOCTH HaceleHHWs 3eMid. PenurunosHsie,
HPaBCTBEHHBIE M COLMAIBHBIE MPOOJIEMBI OTPaHUYEHUS POXKAAEMOCTH M TUIAHUPOBAHUS CEMBH.
Pernonanpable 0COOCHHOCTH. MBbIlUIEHUE, S3BIK, pPOib oOydeHus. Herenernueckuit kaHami
BUIOBOW maMATH. [10J0XKHUTEIbHBIE U OTPHUIIATENBHBIC TTOCIIEACTBUS HATHYHS HETeHETHYECKON
namsTi. [ enaepHbie mpoOIeMBl.

Pa3zoen 4. Pazeumue u pecypcot

Ompenenenue pecypca. Knaccudukanus pecypcoB. HeBo3oO0HOBHMEBIE, BO30OHOBUMBIE,
HeucuepnaeMmble pecypcbl. MaTepuanabHble, DHEPreTUYECKHE W HH(DOPMAIIMOHHBIE PECYPCHI.
I'enetndeckue pecypcebl 6uochepsr. CocTosiHEE U MUPOBBIE 3a1achl OCHOBHBIX BHIOB IMTPUPOTHBIX
pecypcos. ['eorpaduueckoe pacnpezeneHle 3aracoB IPUPOIHBIX PECYPCOB.

PasBuTre nuBHIM3anyu U pacxoJ0BaHKUE IPUPOJHBIX pecypcoB. [I[pHHIUITBI yCTOWYNBOTO
pa3BUTHUS B OTHOIICHUH TIPUPOIHBIX PECYPCOB. POIIb BO30OHOBUMEBIX M HEUCUEPIIAEMBIX PECYPCOB
B YCTOIYMBOM OOIIIECTBE.
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Pazoen 5. Aumponozennoe 6o3oeiicmeue Ha ouocgepy

AHTpPOIIOTEHHBIE BO3MYIICHHUS OMOTCOXUMHUYECKHX IIUKJIOB U JIETPajaIusi CHCTEM
noajepKaHusi Ku3HU. [1oGanbHble, pervoHaibHbIE U JIOKAJIbHBIE MPOOJIEMBI OKpYKaroIeH
CpEJbL.

3arpszHeHue armocdepbl (KHCIOTHBIE JOXKIW, (OTOXMMHYECKHH CMOT H  T.I.).
3arpsi3HeHUe BHYTPEHHUX BOJ U MUPOBOTO OKeaHa. 3arps3HeHHe ITuTochepsl; nerpaiarvs
3eMeJib, ONyCThIHUBAHHE.

Pazoen 6. Knumamuueckue nocieocmeusn usmeHeHus coCmasa ammocgeput

I'moGanpHbIi SHEpreTHYecKuid OanaHc; MApHUKOBBIA 3(P(GEKT Kak NPUPOAHBIH (akTop
NoJJIep>KaHuUs YCIOBHI CylIIeCTBOBaHUS )kUBOM MaTepu. [TapHuKoBbIe ra3bl. ICTOYHUKY U CTOKU
JUOKCHJA YIJIepoJa W JApYyruxX MapHUKOBBIX TIa30B. l3MeHeHHE KOHLIEHTpalMHu JAMOKCHIA
yriaepoja U APYyrux MapHUKOBBIX T'a30B B aTMOc(epe; MEXaHU3M II100albHOT0 MOTEIICHHUS.

[TocnencTBust T7I00aMPHOTO TOTEIJICHUS: TOBBIIICHHE YPOBHS MHPOBOTO OKeEaHa,
3aTOIUIEHWE NPUOPEKHBIX 30H; TasHUE JIGAHUKOB M BEYHOM Mep3NoThl; AeopMalius
KJIMMAaTHYECKUX M CEIbCKOXO3SWCTBEHBIX 30H M Teorpaduyeckoil CTPYKTYpbI MPOU3BOJCTBA
MPOJIOBOJIBCTBUS; K3MEHEHHS PACTUTENILHOTO MOKPOBA, OMYCTHIHUBAHHUE.

Pazoen 7. 3enenan pesonoyusn

3eneHas XxuMHus. 3eleHas SHepreTuka. 3eneHas 3KkoHoMuKa. [ToHsiTue HU3KOyTIepoaHON
(unkIMyeckoit) s3koHOMHUKH. ClieHapuu HU3KOYIJIEpOAHOro pa3BuTus 1 Poccun. Hawmyuiine
JOCTYIHBIE TeXHONOTUK. OCHOBHBIC NPHUHIMITBI 3€JIEHOTO IMPOW3BOJACTBA. ['ocymapcTBeHHOE
peryiaupoBaHue MpUpoJoIoab30BaHus Ha ocHoBe HJIT. Dkomornyeckuii cien 4yenoBeyecTBa.
3enenslii opuc. KapOoHOBBIE MOJIUTOHBI.

Pazoen 8. Mupoeso3sspenue, smuxa u ycmoiuuueoe pazgumue.

[Tepexon ot obmiecTBa NOTPEOICHUS K YCTOHYMBOMY 001IecTBY. I3MeHeHHE CTPYKTYpHI
noTpeOHOCTEH 0011IecTBa U KPUTEPUEB KAUECTBA KU3HU U YPOBHS pa3BUTHUSA. PoJib KyJIbTypHBIX U
PETUTHO3HBIX TPATULMIA B poOIeMe yCTOWIMBOIO pa3BUTHSI.

Wudopmanus, 3HaHWE, HayKa, TEXHOJIOTUU. YBEIUYEHHE PpOJIM HHPOPMAIIMOHHBIX
pecypcoB B ofimieM OanaHce pecypconoTpednenus. MHpopmannonHoe (IOCTHHIYCTPUAIBHOE)
oOuiectBo. Posib 00pa3oBaHus B yCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOH THCHHMIIINHBI

O0beM TMCUMIINHBI
Bup yueoHoii padothl Axan. | Acrp.
3E
4. u,
OO0masi TPy10€eMKOCTb M CHUIITHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTejibHasi pa6oTa 1,1 40 30
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,1
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJI0OB JUCIUILIMHBI 39,8 29,85
Bua koHTpOJIS: 3auer
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«AHAJIHU3 TEXHOT€HHOT0 PUCKA»

1. Heap aucuumiInHbl — GOPMHUPOBAHUE KOMIUIEKCA 3HAHWMH, MMO3BOJIAIOLIMX OLEHHUTH
PHCKH OT XO35IICTBEHHOH JIeATEbHOCTH YEJI0BEKA M COITYTCTBYIOIINX i (PaKTOPOB XUMHUECKOTO
U (U3NYECKOTO BO3/EHCTBHS, a TAKXKe MPEII0KHUTh HOBBIE MPOLIECCHI, O3BOJISIOIUX CHU3UTh
TEXHOTEHHBIN PHUCK U yIIEepO OT HEro.

2 B pesyabraTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOIUIICS T0JIKEeH::

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

VK-8.1; VK-8.9; VK-8.10; IIK-3.4

3namo:

— BHJIBI ()AaKTOPOB BPEIHOTO BO3JICHCTBUS;

— KJIacCU(UKALHUIO, ICTOYHUKU U OOBEKThI PUCKOB;

— OCOOCHHOCTH PHCKOB XHMHUYECKOTO M (PH3MUECKOro (B TOM YHCIIE PaJAUAIMOHHOTO)
BO3/ICHUCTBUS HA YEJIOBEKa U OKPYXKAIOLLYIO CPEy;

— OCHOBHbIE KOHIIEIINH YIPaBICHUS PUCKAMU;

— KOJIMYECTBEHHBIE METO/Ibl aHAJIN3a PUCKA.

Ymemn:

— onpeaensatb BJK, ;. xumMuueckux coeAvHeHui;

— onpeneniaTb XIIKieop. XHMUYECKUX COCINHEHUN;

— paccuUMTHIBaTh AKTUBHOCTh PaJMOaKTUBHOIO Ipenapara;

— paccUUTHIBaTh UHMBUYaJIbHBIM PUCK HA OCHOBE CTATUCTUUECKUX JIaHHBIX.

Braoemy:

— METOJAMKOM YKPYIHEHHOH OLIEHKH 3KOJOr0-3KOHOMMUYECKOTo yiiepOa OT 3arps3HeHUs
OKpY’Karollel cpebl NPeArpUsITHEM.

3 Kpartkoe conep:kanue JMCIHHIITHHbI

Pazoen 1. Tokcukonozua u xumuueckuii pucK

Hcrounnku cCymecTBOBaHMS >KM3HM Ha 3emiie. KpyroBopoThl BELIECTB B HPHUPOIE
(OMOreoXMHUYEeCKUE IIUKIIbI).

daxTopsl BpeqHOTo Bo3AeicTBHs. Oco00e MECTO XMMHUECKHUX HAyK B OMUCAHUH BPEIHOTO
BO3JECHCTBUS. YUYEHUE O BPETHOM JICHICTBUU BEIIECTB.

Tokcukonorusa. Hampaenenuss Tokcukonoruu. Bpemnoe BemectBo. O dexTs
BO3JICUCTBUS BEIIECTB: KCEHOOMOTHKH, 3aMEHSEMBbIE BEIIEeCTBA. TOKCHYHOCTh W OIACHOCTb.
Knaccudukanus Bpennsix BemiectB. LDso, LCso. KpuBas «mo3a-apdexr». Mexanusm nencTBus
BpeIHBIX BelecTB. Pa3bl BO3IEHCTBUS BPEIHBIX BEIIECTB.

Tokcuxomerpus. [loporosas u 6ecnioporoBas konuemniuu. ['omeocta3z. ObpaTHas CBsI3b.
TonepaHTHOCTB.

IAK. ITOK.c., TAKwp., ITAK 5., BAKp.s ILIKs, ITAK, x., BITIK, XTIK, BII.

DOMIIMpUYEcKHe MpaBuia OLUEHKU TOKCUYHOCTH coequHeHU. OCOOEHHOCTH MOBTOPHOIO
BO3/ICHICTBUS BPEIHBIX BEIIECTB: ajantamnus, Kymymsiusa. Cencubunmszanus. KomOuaupoBaHHoe
JIEHCTBHUE BPEIHBIX BEIIECTB: CYMMAIIHs, CHHEPTHU3M, AaHTarOHU3M.

XUMHUYECKUE OIMACHOCTU. XUMHUYECKHE OMACHOCTU HOBBIX TEXHOJOTWW. OnacHOCTH
HAHOTEXHOJOTHM. J[eMCTBUS MO CHUKEHUIO XUMUYECKOTO PUCKA.

Paszoen 2. Honusupyrowee uziyuenue u paouayuoHHslil puck

Knaccudpukanusa wmsnyuenuit. Krnaccuduxanus woHu3upyomux u3inydeHuil. Hyxmmn.
W3oTombl, n300apel, U30TOHEI. PagnoaktuBHOCTh. CTaOWIIBHBIC M PAAUOHYKIUABL. MCTOUHUKHI
panuoHykiIuaoB. PaanoakTuBHBIM  pacnan. Tumel  pagMOAKTHBHOTO — pachaaa. 3aKoH
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PAIMOAKTUBHBIX CMeENIeHUH (MpaBWiio paanoakTuBHBIX cmemennit Copaun u  dasHca).
PaguoakTuBHbIe psinbl. [IpoHHKaromasi cCiocOOHOCTh HOHU3UPYIOMIUX U3TYICHHM.

3akoH paaunoakTuBHOro pacnazga. [locrosHnas pacnana. llepuon nonypacnana. Cpeagnee
BpEMSI JKU3HU. AKTUBHOCTD.

Henenue saep. Snepueie uenHble peakuuu. SnepHbii B3pbIB. Kputudeckas macca.
[Topaxkatomme (HakTopsl sIIEPHOTO B3pbIBA. SnepHblil peaktop. [IpupoaHblil siiepHbIil peakTop B
Oxuto. ATomHas aekTpoctaniys. D¢ ekt BaBunora — Uepenkona.

D¢ dexTrl aelicTBUS MOHU3UPYIOMUX U3TydeHui. [lormomennas 103a. DKCIO3UITMOHHAS
no3a. DKBUBaJeHTHas a03a. DddekTuBHas dKBUBaJieHTHas no3a. KomnektuBHas 3dexTuBHas
SKBMBaJIEHTHas 103a. [IpenensHo nonyctumas 1o3a.

Pazoen 3. Ananu3s puckoe

VYcroliunBoe pasButue u 0OezonacHocTh. OmnacHOCTb. TakCOHOMHUS ONACHOCTEH.
Knaccudukanust puckoB. Ilpupomnbiii puck. TexXHOTGHHBIH PHCK. PaauarimoHHBIA pPHCK.
XumMuyeckuil puck. OCHOBHbBIE IPUHIIUIIBI OLIEHKU PUCKA BO3IEHCTBUS XUMUUYECKUX COEAMHEHUH.
XUMHUYECKUN KaHIIEPOT€HHBIN PUCK. XMMUYECKUN HEKAHIIEPOTE€HHbBIN PUCK.

Knaccugpukanusa yposHeil pucka. LleneBoil puck. KonuuecTBeHHbIE METOIbI aHaIU3a
pucka. JlepeBo coObITHii. [lepeBo OTKa30B.

NunuBunyansaeiid puck. KomnmexktuBHbi puck. ComuanbHblii puck. [loTeHImambHbII
TeppuTOpUaibHbIi puck. @oHOBBIN puck. Konnenmus aGcomotHoi 6e3onacHocTu. Konuenmus
npuemiiemoro pucka. KpynHsle TexHoreHHble karacTpogbl. OlieHKa, aHalu3 U YIpaBliEHUE
PHUCKOM.

4 O0bem yueOHOH TUCHHMIINHBI

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
4. u,
OO01asi TPy10€eMKOCTh M CHUITHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
JIaGoparopusbie padotsl (JIP) - - -
CamocrosiTejibHasi padoTa 1,1 40 30
KonTakTHas camocTosiTenpHas paboTa 0,2 0,15
1,1
CamocrosTenbHOE U3YYeHHUE Pa3IesioB JUCIUTUIHHEI 39,8 | 29,85
Bua kouTpoJs: 3a4yer

5.4. IlpakTukn

AHHOTanusA padoyeil NporpaMmsl
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEIbHAS MPAKTUKA»

1. Hdeab NpakTUKM — O3HAKOMJIEHHE CTYJIEHTOB C METOJOJOTMYECKUMH OCHOBAMH
OopraHu3zany o0pa3oBaTeNFHOrO Mpolecca Mo NPO(UII0 U3y4aeMOi MPOrpaMMbl CIIEIIHATUTETa
Ha kadpenpe XTBMC PXTY wum. J.U. MenneneeBa, OCHOBHBIMH HAalpaBIECHUSIMH HAay4HO-
MCCIIEI0BATENbCKOM pabOThl Kadeaphl B 00J1aCTH YHEPTOHACKHIIICHHBIX MAaTEPHAIIOB U U3JICTUI; C
JeSITeIbHOCTHIO MPOU3BOICTBEHHBIX, HAYYHO-UCCIIEIOBATEIBCKUX U IPOEKTHBIX OPTaHU3alui 1O
npopwIt0  U3ydyaeMOM TMpPOrpaMMbl  CHEIMAJIUTETa, a TaKXke MOJydeHHe MEepBUYHBIX
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npoeCCHOHATIBHBIX YMEHHUIM M HaBBIKOB IIyTEM CaMOCTOSATEIBHOTO TBOPYECKOT'O BBIMOJIHEHUS
3a[a4, MOCTABJICHHBIX TPOTPAMMOI IPAKTHKH.

OcHoBHOW 3amavell y4eOHOW MPAaKTHKH SBIseTCS (HOpPMUPOBAHHE Yy OOYYaIOLIMXCS
HEPBUYHOIO NPEACTaBICHUs 00 OCHOBHBIX 00JIaCTAX, 00bEKTaX M BHJAX MPOGECCHOHATBLHON
JeSITEIbHOCTH, K KOTOPBIM T'OTOBSATCS BBIIYCKHUKH, OCBOMBILNE IPOrpaMMy CIEeLHaIUTeTa IO
BbIOpaHHOM CHEIUaJIN3aALUH.

VY4eOHbIe MPAKTUKH MPOBOIUTCS BO 2-OM U 6-OM ceMecTpax B (OopMe TEOPETHYECKHX
3aHATUMN U SKCKYpPCHIA.

2. B pe3yabTaTe NpoXoKaeHUus NPAKTHKHA 00y4aIOUIUICS T0JKEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU U WHAUKATOPAMH UX JTOCTH)KECHUS:

VK-6.3; YK-6.4; YK-6.6; [1K-1.1; T[IK-2.1; TIK-2.6; I1K-2.7; I1K-3.4

3uams:

— TOPSI/IOK OpraHHU3alvy, IUIAHUPOBAHUS, IPOBECHHUS M o0ecTieyeHus 00pa3oBaTeIbHON
JEeSITeIBHOCTH 10 MTPOPUITIO U3ydaeMOi MPOrpaMMBbl CIICIUAIATETA;

— HOPSIIOK  OpraHM3allid, IUIAHUPOBAHMS, TMPOBEICHUA M OOECIEeYeHUs Hay4yHO-
MCCJIEIOBATEIbCKUX PadOT C UCIOIb30BAaHUEM COBPEMEHHBIX TEXHOIOTHH.

Ymemn:

— OCYILLECTBIIATh MOUCK, 00paOOTKY M aHaJIW3 HAyYHO-TEXHUYECKOM HH(popManuu 1o
npouIo NpoiiIeHHON NPaKTUKY.

Braoemy:

— CIOCOOHOCTBIO M TOTOBHOCTBIO K NPOQECCHOHATBHON JAEATEIHHOCTH MO TMPO(UITIO
U3y4aeMol porpaMMbl CIeLUAINTETA;

— METOJIOJIOTUYECKUMHU TOAXOJaMU K OpraHU3alud Hay4yHO-HUCCJIEI0BAaTENbCKOU M
00pa3oBaTenbHON AESTEIHLHOCTH.

3. KparTkoe coaep:kanue NpaKTHKH

Pa3nean 1. O3HakomiieHHEe ¢ UCTOpUEN MPOU3BOJICTBA SHEPTOHACHIIIEHHBIX MaTepHaJIOB
(OHM) u uznenuit Ha UX OCHOBE, OCHOBHBIMH 00JIaCTAMHU UX IPUMEHEHUS.

[Tocenenne TeMaTnyeCKuX SKCIO3ULIUN MYy3€€B U BHICTABOK.

Pa3znesn 2. O3nakomiieHHME C NEPCIEKTUBHBIMU HAyyHBIMHU pa3paboTkaMu B oOnactu
CO3JaHMS U IPUMEHEHUS DHEPrOHACBHILEHHBIX MaTepualloB U u3aenuil. [locemenne HaydHBIX
nabopatopuii kKadeapbl W 3HAKOMCTBO C OpraHu3amuedl padoThl B HCCIIENOBATEILCKON
1a00paToOpUH.

Pa3nea 3. [locenenue aecTByOMUX NpEeANpUITUH IO pa3paboTke U mpou3BoacTsy OHM
U U31eNIUi Ha UX OCHOBE.

O3HaKOMJIEHHE ¢ OCHOBHBIMU TE€XHOJOTHUYECKUMH CTAAUIMHU U CIIOCOOAMHU IPOU3BOJICTBA
OHM, cBoiicTBamMu u3neANi 1 00JaCTSIMU UX TPUMEHEHHUSI.
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Paznen 4. IlogroroBka ot4era 0 MPOXOKACHUU YUeOHON MPAKTUKH.

TpeboBanust, npeabaBIseMbIE K HATMCAHUIO U TIPEICTABICHUIO OTYETA.

KonkperHoe conep:kaHue y4eOHON MPaKTHUKU ONpPEAEsseTcs C y4eTOM BO3MOXHOCTEH U
UHTEpECOB Kadeapbl, OpraHu3yoUei NPaKTUKY, U IPUHUMAIONIEH OpraHu3aluy.

4. O0beM NPAKTHKH

. Bcero 2 cemecTp 6 cemectp
Bun yueGHO# paboThI
3E | Akaj. u. 3E |Akaa.u. | 3E | Akaa. u.

OO6m1ast TpYI0EMKOCTh MPAKTUKH 6 216 3 108 3 108
KonTakTHasi pabora — ayiuTOPHbIE
3aHATHS: ] ] ] ] ] ]
CamocrosiTejibHasi padoTa 6 216 3 108 3 108
6 MOM Huce 8 hopme nPaKmu4eckoll
n00COMOGKIL 598 | 2156 2,99 107,8 | 2,99 | 107,8
KoHTakTHast caMOCTOsTE/IbHAs paboTa 0,4 0,2 0,2
WuauBuyaibHOE 3aaHKHE 36 18 18
CaMoCTOsATEIbHOE OCBOCHHE 3HAHUH, 6 3 3
YMEHHUI U HABBIKOB I10 TIPOTrpamMme 179,6 89,8 89,8
yaeOHOM MPaKTUKU
Bua MTOroBOro KOHTpOJIA: 3auer 3auer

. Bceero 2 cemecTp 6 cemecTp

Bun yuebnoit paboTbl
3E | Acrp. 4. 3E |Actp.u. | 3E | Acrtp. .

OO611ast TPy I0EMKOCTh IPAKTUKH 6 162 3 81 3 81
KonrakTHasi paboTa — ayAuTOpPHBIE
3aHAATHS: ] ] ] i i i
CamocrosiTeJibHas pa6oTa 6 162 3 81 3 81

8 MoM Hucie 6 popme NPAKMuYecKoll 5,98 1617 2,99 80,85 | 2,99 80,85
n0020MmMoeKu

KonrtaktHas camocrositensHast pabora 0,3 0,15 0,15
NunuBuayanpHOE 3aaHKEC 27 13,5 13,5
CaMoOCTOSTEIIEHOS OCBOCHUE 3HAHUM, 6 3 3

YMEHUH ¥ HaBBIKOB IO IPOTpaMMe 134,7 67,35 67,35
y4eOHOU MPAKTUKHU

Buja uTOroBOro KOHTpOJIs: 3auer 3auer

AHHOTanus pado4eil NporpaMmel
«IIpou3sBoacTBeHHAs MPAKTHKA: TEXHOJIOTHYeCKasi MPAKTHKA

1. eap mnpakTMKM — TOIy4YeHHE NPO(PEecCHOHATbHBIX YMEHUH U OIbITa
npoeCCUOHATIBHON JEATENIbHOCTH IyTeM O3HAKOMJICHHSI C COBPEMEHHBIMHM TEXHOJIOTUSMHU
MOJIy4YEHUSI OCHOBHBIX SHEPrOHACHIIIEHHBIX MarepranoB (DHM), onbITHBIMH MPOU3BOJICTBAMU
nepcrnekTuBHbIX OHM B yclOBHSX JEHCTBYIOLIETO IPOU3BOJICTBEHHOIO MPEANIPUATHS U
OTPAaciIEBOr0 HAYYHO MCCIEN0BATEIBCKOTO MHCTUTYTA.

OcHoBHOW 3ajauell MPOM3BOACTBEHHOM MPAKTUKU SBIAETCS NpUOOpETEeHHE OIbITa
y4acTHs B peaJbHBIX MPOU3BOACTBEHHBIX Mpolieccax, MPUOOpeTeHne He0OX0IMMOr0 KOMIUIEKCa
HABBIKOB U 3HAHUN, HEOOXOAUMBIX Ui PEIIeHUs KOHKPETHBIX TEXHOJIOTMYECKUX 3aaad, cOop
uHpopMaluy, HEOOXOAMMOM Uil BBIMOJHEHUS MPOEKTHOW YacTH OT4yeTa IO pa3padoTke
KOHKPETHOW TEXHOJOTHYECKOHN cTaauu nmpous3Boactsa JHM.
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KonkpeTHOE conmepikaHue MpONU3BOICTBEHHON MPAKTUKU OTPEEISACTCS HHAUBUAYaTbHBIM
3a/IaHUEM CTYJIEHTa C Y4€TOM MHTEPECOB M BO3MOXKHOCTEHN OpraHu3aluii, IJe OHA BHIMOIHSAETCS.
NHauBuayanpHOE 3a/1aHUE pa3padaThIBACTCS MO MPOMUITIO CIICIIHAIUTETA.

IIpousBoncTBenHas npakrtuka nposoautcs Ha LT "Coroz" r. I3epxunckuit M.O.

VYyeOHas paboTa Ha MPOU3BOJACTBEHHOMN MPAaKTHKE 0a3UPYETCs HA 3HAHMSX, TOJTYYCHHBIX
cryneHTamu B Kypcax "[IpoektupoBanme U 00OpyIOBaHWE 3aBOJOB IPOU3BOJCTBA
SHEPrOHACHIINICHHBIX MaTepuagoB u u3nenuil" W "OCHOBBI TEXHOJIOTHYECKON O€30MacHOCTH
IIPOU3BO/ICTBA SHEPTOHACBILIEHHBIX MATEPHAIIOB".

2. B pe3yabTaTe NpoXokKaeHUs NPAKTUKHA 00y4al0UIUIiCS T0JKeH
Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

[IK-4.1; 11IK-4.2; I1K-4.3; 1IK-4.4; 11K-4.8; I1K-4.12; IIK-5.1; TIK-5.3; I1K-6.2; IICK-
2.3.1; [ICK-2.3.4; I[ICK-2.3.5; IICK-2.3.10; [ICK-2.3.11

3namo:

— YCTPOMCTBO TMPOM3BOJCTBEHHBIX JIMHUH, CTPYKTYpbl © OOOpYJOBaHUS I1IE€XOB,
TEXHOJIOTHYECKUE OCOOCHHOCTH KOHKPETHOTO Mpon3BoacTBa DHM;

— MOPSAJAOK OpraHU3aIvH, TUIAHUPOBAHMS, TMPOBEICHUS M 00ECIeUeHHUs MPOU3BOJICTBA
ocHOBHbIX DOHMc ucnonp3oBaHneM COBPEMEHHBIX TEXHOJIOTUM;

— NOpPANOK  OPraHW3alluM, IUIAHUPOBAHUSA, MPOBEACHUS OIBITHBIX IPOU3BOJICTB
nepcrekTuBHbIX DHM;

Ymemn:

— OPUEHTUPOBATHCS B COBPEMEHHBIX TEXHOJIOTHUSX IMPOU3BOACTBA WMHIMBUIAYAIbHBIX U
cMeceBbIx DOHM u 0051acTAX UX MPUMEHCHHS;

— OPUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJIOTHUAX CHAPSDKEHUS U3ACIHM, COIEpkKaIUX
WHIUBUlyalIbHbIE U cMeceBble DHM.

Bnaoems:

— HaBBIKAMU aHAJIM3a TEXHOJIOTUYECKUX CXEM U TEXHUYECKHUX PETJIAaMEHTOB MPOU3BOICTBA
ocHOBHEIX OHM;

— CIIOCOOHOCTBI0O M TOTOBHOCTBIO K MPO(ECCHOHATBLHOW AEATEeIbHOCTH MO MPOdUIIO
M3y4aeMou MporpaMMbl CIICIIUATUTETA;

3. KpaTkoe coep:kaHue NPaKTHKH

Paznen 1.

Opeanusayuonnoe coopanue (PXTY um. /. U. Menoeneesa):

* 3HAKOMCTBO C IPOTPaMMOU, IeJIIMU U 3a7jauaMi IPOU3BOJCTBEHHON IPAKTHKHY;

* pa3bsICHEHHE OCOOCHHOCTEH MPOXO0XKACHUS MPAKTUKH Ha TPEATPHUATUSAX;

* UHCTPYKTaX MO OOLINM MOJO0XKEHUSIM TEXHUKU O€3011aCHOCTH;

* Onpe/ielIeHre MPUMEPHOT0 KaJeHJapHOTo IrpaduKa MPOXOKACHUS PAKTHKH.

Pazpnen 2.

Opeanuszayuonnvie meponpusamus (PLIT "Coro3" . [{zeporcuncruii M.O.)

[IpoxoxaeHue pexuMHBIX MeponpuaTuil g nocryna Ha Teppuroputo OLIT "Coroz" r.
Mzepxunckuii M.O. [IpoxoxkaeHne MHCTpyKTaka 1Mo TexHuke Oe3zomacHocTH. IIpoxokaeHue
CIEMAJIBHOTO MHCTPYKTaXKa [0 PEXUMY NPaKTUKU. [IpoxokaeHre pexMMHBIX MEPONIPUATUI Ha
tepputopun OLJIT "Coro3" r. A3epxkunckuii M.O.1 cienuHCTpyKTaxa Mo cOopy MarepraioB
Ui ordera. IIpoxoxkaeHHe peXUMHBIX MEPONPHUATUN Ui nocTyna Ha teppuropuro OLIIAT
"Coro3" r. 3epxkunckuit M.O..

Pazpnen 3.

O3HakomumenvHbie MepOnPUAMUL:

O3zHakomienue ¢ ucropueit pazsutus npoussoacts OIIT "Coroz" r. 3epxkunckuii M.O.
(my3seit). Ilocemenne HaydHO-TTPOM3BOJACTBEHHOTO IIEHTpA: JIAOOPATOPUH U  OMBITHBIX
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MIPOM3BO/ICTB, Oeceia ¢ BenyIuMu criennanicraMu. O3HaKOMIIEHHE C COBPEMEHHOM TEXHOJIOTHEH
MIPOU3BOJICTBA HUTPOI(UPOB, BKIIFOUASI BOIIPOCHI KOJIOTHH MPHU MPOU3BOICTBE HUTPOCOESIUHEHUI
— YYaCTKOB KATAJIIMTUYECKOI'O CYKUTaHUS OTXOIALIUMX Ta30B, pEreHepaluyd CEpPHOW KHUCIOTHI.
O3HakoMJIEHME C COBPEMEHHOM TexHonorue mnpousBoacTBa wuzfenuid OHM  wmetonamu
MIPOXOJHOTO MPECCOBAHUS, JUThS IOJ JaBICHUEM M CBOOOJHOTO JHUThs. O3HAKOMJICHHE C
uctopueit ®LIT "Coroz" r. [I3epxxunckuit M.O. u ero ctpykrypoil. [Tocemenue noapasnenenuit
u naboparopuit Mucrutyra, 6ecena ¢ Beqymumu cnenuanicramu. [locemenre ucnbITaTenbHOro
koMIuiekca. [locerienue onbITHBIX MPOU3BO/ICTB.

Paznean 4.

Cbop mamepuana 0151 6bINOIHEHUS NPOEKMHOU YACMU OM4ema:

N3ydenue cTpyKkTypbl U 00OpYIOBaHUS LIEXOB MPOM3BOACTBA KOHKPETHOTO MPOJYKTa B
COOTBETCTBUU C MHAMBHUIYAIbLHBIM 3a1anueM. [loapoObHoe n3ydeHrne yqactka mpou3BOICTBA [
MOCJIEIYIOLIEr0 MPOEKTUpOBaHus. M3yuenue annaparypsl, KOHCYJIbTALIMH.

N3yuenne TEXHUYECKOTO pErjiaMeHTa lieXa B COOTBETCTBUU C WHJUBUAYaIbHBIM
3ananueM. M3yueHue cxeMbl MPOM3BOJCTBA B COOTBETCTBHM C HMHJMBHAYAJIbHBIM 33JaHUEM.
KoncynpTanuu ¢ paboTHUKaMH 11eXa.

O3HakOMJICHHE C almnaparypoil IpOU3BOJCTBa, pa3paboTKa MpearnoyiaraeMoi CXeMbl
MPOU3BOJICTBA B COOTBETCTBUHU C MHJIUBHUAYaJIbHBIM 3aianueM. KoHcynbTaluu ¢ pabOTHUKaMU
1exa u pyKOBOJAUTENIMHU NMPakTUKU oT PXTY.

N3yuenne KalbKyJIAIMM CTOUMOCTH BBIITYCKAa€MOI'O TMPOAYKTa B COOTBETCTBHH C
WHJUBU1yaJIbHBIM 3a/IaHUEM.

Paspean S.

3axnouumenvHvle MEpONPUAMUSL:

PexxumHas npoBepka KOHCIEKTOB U YEPTEKEH.

[IpoxokaeHWe 3aKIIOYUTEIHPHOTO HWHCTPYKTaXa W KOHCYJIbTalMH B  Y4YeOHO-
MeroandeckoM Llentpe. [IpueM 3auera mo nNpakTHUKE ¢ y4acTUEM COTPYAHUKOB MPEANPUATUS U
npernoaaBareneit kageaps! (1o mexam).

4. O0beM NPaKTHKHU

Bun yue6HO# paboThI Obnem npakikn
3E Akaa. 4. | Acrp. 4.

OO01mas TpyA0eMKOCTh IPAKTHKHU 6 216 162
KoHTakTHasi padoTa — ayINTOPHbIE 3aHITHS: - - -
CamocrosiTesibHas padora 6 216 162
8 MOM Huce 8 hopme NPAKmu4eckKol no020MmoeKuU 5,99 215,8 161,85
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
WuauBuayanbHOE 331aHKE 5 36 27
CaMOCTOsITeIbHOE OCBOCHHUE 3HaHMH, yMeHUii i HABLIKOB 11O 179.8 134.75
IporpaMMe POU3BOJICTBEHHON MPAKTHKHU
Bua uTOroBoro KOHTpoJIA: 3ader

AHHOTanus pado4eil nporpaMmsl
«IIpon3BoACTBEHHAS NPAKTHKA: HAYYHO-UCCJIeI0BATEIbCKAas padoTa»

1. Ileap nNpakTHKUM — TPUOOPETEHHE HABBIKOB, HEOOXOAWMBIX B JalibHEHIIeH
npo(ecCHOHATBHON JESTENbHOCTH, MOIYYeHHE CTYACHTOM HEOOXOIMMOro KOMILIEKCa Hay4HO-
HCCIIEIOBATEIbCKUX JAHHBIX JIJIsl YCTICHITHOM 3alllUThl BRITYCKHON KBaNIW(UKALMOHHON padoThl, a
TaKKe YriayolieHrne 3HaHUi B 00J1aCTH HayYHO-HUCCIIE0BaTeNbCKOM padboThl 1o Teme BKP.

[Tpon3BoacTBEHHAs IPAKTUKA: HAYYHO-HCCIIE0BATENbCKas paboTa HalpaBJieHa Ha:
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- 3aKpEIUICHUE TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX HABBIKOB, MIOIYYEHHBIX B ITPOLIECCE
00y4eHus 10 NporpaMMme CrelnualInTeTa;

- npuoOpeTeHHe HaBBIKOB, HEOOXOIMMBIX B JalbHEWIIEH MpodecCHoHATBEHON
JESITEIbHOCTH;

- IprOOpPETEHNE ONBITa TOCTAHOBKH U BBIIIOJHEHUS HAYYHO-HUCCIIEI0BATEILCKUX (B CIydae
BBITIOJTHEHUSI HAYYHO-MCCIIEIOBATENILCKOW pabOThl) M TPOEKTHBIX (B CIydae BBIMOJHEHUS
pacyeTHO-IIPOEKTHON paboThI) 3a1ay;

- OBJIAJICHHE METOJI0JIOTUEH U MeTOAaMu 00pabOTKU pe3yIbTaTOB HCCIICIOBAHMS;

- yyacTue B paboTe Hay4yHO-HCCIEI0BATEIbCKOW TIPYIIBI, BPEMEHHOIO TPYAOBOIO
KOJUIEKTHBA;

- cOop, MOArOTOBKAa M CHCTEMAaTH3alUsi MAaTEepPUAIOB IO TEMAaTHKE BBITYCKHOM
kBan(pukarronHoi padotel (BKP).

OCHOBHBIMM 3aJja4aM{ IIPOU3BOJCTBEHHOW IIPAKTUKU: HAyYHO-HCCIIEI0BATEIbCKON
pabOoThI SABJISIOTCS:

- (opmupoBanue y 0O0ydaroLIMXCs LEIOCTHOIO MPEACTABICHUS 00 OpraHu3alud U
yIpaBJICHUU OTAEIbHBIMU 3TallaMd M IPOrpaMMaMH IPOBEIEHHUS HAYYHBIX HCCIIEIOBaHUN U
TEXHUYECKUX pa3paboTOK; O CTPYKTYpe OPraHU3alui U OCHOBHBIX (DYHKIIMSX UCCIIEI0BATEIbCKUX
Y YIIPABJICHYECKUX NOAPA3IEICHUN;

- yyacThe B paboTe HayuyHO-MCCJIEI0BATEIbCKONW TPYIIBI, MOApPA3/IEICHMsI, BPEMEHHOTO
TPYZAOBOI'O KOJUIEKTHBA,

- pa3BUTHE y 00Y4aIOIIKXCS JINYHOCTHO-TIPO(PECCHOHAIBHBIX KAYECTB HUCCIIEA0BATENS.

B cnyuae BbmmonHeHus pacyeTHO-poekTHOM BKP ocHoBHOI 3amaueil siBisercst coop,
aHanu3, cucreMaTtusanus HeoOxoaumoll ans  BemmosHeHus BKP  undopmamum  no
(YHKIIMOHUPOBAHUIO TEXHOJIOTHYECKUX JIMHUNA TPOU3BOJCTBA SHEPTOHACHILIEHHBIX MATEPHAJIOB.

2. B pe3ysbTaTte BbINOJHEHUS NPAKTHKU 00y4AIOIIMIICA J0JIKEH:

Obnadamye cleayOMUMA KOMIIETCHIIMAMU ¥ HHAUKATOPAMH UX JTIOCTHKCHUS:

I1K-1.1; TIK-1.2; I1K-1.3; TIK-1.5; I1K-1.6; I1K-1.8; I1K-1.9; I1K-1.10; T1K-1.11; T1K-2.1;
I1K-2.2; I1K-2.3; IIK-2.4; IIK-2.5; [IK-2.6; IIK-2.7; 1IK-3.1; TIK-3.2; IIK-3.3; IIK-3.4; I1IK-7.1;
IIK-7.2; TIK-7.3; TIK-7.4; TIK-7.5; TIK-7.6; IIK-7.7; 1IK-7.8; IIK-7.9; TIK-7.10; IIK-7.11; TIK-
7.12; IICK-2.1.1; TICK-2.1.2; [ICK-2.1.3; TICK-2.1.4; [ICK-2.1.5; TICK-2.1.6; I[ICK-2.1.7; TICK-
2.1.8; IICK-2.2.1; IICK-2.2.2; IICK-2.2.3; IICK-2.2.4; I[ICK-2.2.5; [ICK-2.2.6; [ICK-2.2.7; TICK-
2.2.8; TICK-2.2.9; TICK-2.2.10; TICK-2.3.1; TICK-2.3.2; TICK-2.3.3; TICK-2.3.4; TICK-2.3.5;
[1CK-2.3.6; IICK-2.3.7; [ICK-2.3.8; I[ICK-2.3.9; TICK-2.3.10; IICK-2.3.11

3nams:

— OCHOBBI OPTaHU3alMH U METOJOJIOTHIO HAyYHBIX UCCIIEI0OBAHU;

— COBpPEMEHHBIE Hay4YHbIE KOHIIENIIMY B 00JIaCTH SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB;

— CTPYKTYpPY ¥ METOJIbl YIIPABJIEHUSI COBPEMEHHBIM IIPOU3BOJCTBOM dHEPTOHACHIIIECHHBIX
MaTepuasoB.

Ymemn:

— paboTaTh ¢ HAYYHBIMH TEKCTaMH, M0JIb30BATHCS HAYYHO-CIIPABOYHBIM alapaToM;

— 00pabaTbIBaTh, aHAIM3UPOBATH MOJIyUYEHHBIE SKCIIEPUMEHTAIIbHBIC ITaHHBIE;

— 0OpPMIISTH pE3yAbTATHl HAYYHBIX UCCIICIOBAHMIA;

— ACIIOJIB30BAaTh  IIOJyYEHHBIE  TEOPETUYECKUE  3HAHWS  JUIl  IPOEKTUPOBAHHUSA
TEXHOJOTMYECKHX JIMHUN TPOU3BOJICTB SHEPTOHACHIIIIEHHBIX MAaTEPHUAJIOB.

Braoemw:

— HaBBIKAMU CaMOCTOSATENIBbHOM Hay4HO-MCCIIEOBATENIbCKOM /IEATENIbHOCTH, paboThl C
MCTOYHUKAaMU Hay4HOU nH(popMaluu, pedhepupoBaHus HAYUHbBIX ITyOJIMKAIIHA;

— METOJIaMU TPOEKTHPOBAHUSI OCHOBHBIX M BCIIOMOTaTENbHBIX LIEXOB IMPOHU3BOJCTBA
HHEPrOHACHIIIEHHBIX MaTepUAJIOB, CIOCO0aMHU pacueTa TEXHOJIOTHYECKOr0 000y J0BaHHUS.

3. Kparkoe cogep:kaHue NPAKTHKH
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BBenenne — nenu v 3agaud TPOU3BOJICTBEHHOW MPAKTUKHU: HAYYHO-HCCIIEA0BATEIBCKOM
pabotel. KpaTkuii aHamm3 akTyaJIbHOTO COCTOSIHUSI TEMAaTHKH WCCIEeNOBaHUS. BrisBreHue
OCHOBHBIX MIPOOJIEMHBIX BOPOCOB. DopMyIupoBKa 1ies1eil HayuHoi paboTsl. [TocTaHOoBKA 3a1aun
HCCIICAOBAHUS.

JlutepatrypHblii 0030p - oa00p M 0030p OTEUECTBEHHOW M 3apyOCKHOW JIMTEpPATyphl
(cTaThM B IEPUOJMUECKUX KypHaIax, COOPHUKH CTaTel, MaTepuaibl KOHpepeHIuid, MoHorpaduu,
MIPOBE/ICHHUE MATEHTHOTO IMOKCKA 10 TeME HAYyIHOT'O UCCIIEOBAHUSI.

Opranuzanus 1 OCyIIECTBICHNE HAYYHO-UCCIIEI0BATENbCKON IEATETbHOCTH.

KonkpeTHoe coaepkaHue TPOU3BOACTBEHHON NPAKTUKUA: HAYYHO-HCCIEIOBATEIHCKOM
paboThl OmpeenseTcss HWHAUBUAYaIbHBIM 33JaHUEM CTYJIEHTa C Y4YE€TOM HWHTEPECOB H
BO3MOJKHOCTEH OpraHU3alliid, I/I€ OHA BHITIOJTHSICTCS.

NunuBuayanbHOe 3amaHue pa3padaThiBacTCs MO MPO(UITIO CIEUATBHOCTH B CTPOTOM
COOTBETCTBUH C TEMOU BBITYCKHOW KBaTU(UKAITMOHHOW paOOTHI CIICITUATHCTA.

Breimonnenne nHANBUAYyaIbHOTO 3aaaHus. O00OIeHHe U CUCTeMaTH3aIusl JaHHBIX IS
BBITIOJIHEHHS BBINTYCKHON KBadU(UKAIIMOHHOW paboThl. OO000IIeHHe HSKCIepUMEHTATbHBIX
JNAHHBIX, TIOCTPOCHHE TpaUKOB, BBIABICHUE 3aBUCUMOCTed. CBsA3b OSKCIEpPUMEHTa C
TEOPETUUYECKIUMHU CBEJICHUSMU. BBIBOIBI 1O MPOJIeTaHHON HAYYHO-UCCIIEI0BATENLCKON paboTe.

4. O0beM NPaKTHKH

. Bcero 10 cemectp 11 cemectp
Bun yae6HO# paboThI
3E |Akan. 4. 3E |Axaa.u.| 3E | Akan. 4.
OO0mmas Tpya0eMKOCTh TPAKTHKH 35 1260 14 504 21 756
KonrakTHas paboTa — ayAuTOpPHbIE
3aHATHS: ) ) i i i i
[TpakTrueckue 3ansitus (I13) 17,5 630 7 252 10,5 378
6 MOoM uucie 8 popme NPaKmu4ecKkoll
H00COmMOsKIL 17,5 630 7 252 10,5 378
CamocrosiTeJibHAsI padoTa 17,5 630 7 252 10,5 378
8 MOM uucie 8 popme NPAKMuUYecKoll
H00COmMOsKIL 17,28 620 7 250 | 10,28 370
KoHTakTHasi caMOCTOsATEIbHAs paboTa 0,4 0,4 0,2
WuauBHyalbHOE 3aJaHKE 314.,6 125.6 188.8
CaMoCTOSTENLHOE OCBOSHUE 3HAHMUA, 17,5 7 10,5
YMEHMH U HAaBBIKOB 110 IIPOrpaMMme 315 126 189
y4eOHON TPaKTHKH
3auer ¢

Bujx uTOroBOro KOHTPOJIS: OLeHKOi 3auer

. Bceero 10 cemectp 11 cemectp

Bun yuebHoit paboThl
3E | Actp. u. 3E |Actp.4. | 3E |AcTp.u.

OO0miast TpyA0€MKOCTh IPAKTHKH 35 945 14 378 21 567
KonrakTHas padora — ayiuTopHbIE
3aHSATHSA: j ] ] i j j
[Ipaxtrueckue 3ausatus (113) 17,5 4725 7 189 10,5 | 283,5
8 MOM Uucie 8 hopme NPaKmu4eckoll 175 | 4725 7 189 105 | 2835
Nn0020MOBKU ' ' ’ '
CamocrosiTeJibHas padoTa 17,5 4725 7 189 10,5 | 283,5
8 MOM Uucie 8 hopme NPAKmu4eckoll 1728 465 7 1875 | 1028 | 2775
Nn0020MOBKU ' ' ' '
KoHTakTHast caMOCTOsTeIbHAs paboTa 17,5 0,3 7 0,3 10,5 0,15
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WNunuBuayansHOE 3a1aHUE 235,95 94,2 141,6

CaMOCTOSTEIIEHOS OCBOCHUE 3HAHUM,
YMEHUH U HABBIKOB I10 IPOTpaMMe 236,25 945 141,75
y4eOHOU MPAKTHKHU

3auyert ¢
Bua uTOroBoro KOHTpoOJIs: w 3auer
OLIEHKOMH

5.5. T'ocyaapcTBeHHasi HTOrOBasi ATTECTAIUA
AHHOTAIUSA NPOTrPAMMBbI
«BbInoTHeHNe, MOAT0OTOBKA K MpOoLeAype 3alliMThI U 3aIlMTA BbIILYCKHOMI
KBATH(UKAIMOHHOH padoThD»

1. Ileasb rocyiapcTBeHHOW HMTOrOBO#i aTTecTAIMU: BBINMOJHEHHE, MOATOTOBKA K
npoueaype 3alIUThl W 3alIUTA BBIMYCKHOI KBaJM(PUKALMOHHOI PadoThl — BBISIBICHUE
YPOBHSI TEOPETUYECKONW M MPAKTHYECKOW TOJATOTOBICHHOCTH BBITYCKHHKA By3a K BBITIOJTHEHUIO
npodecCHOHAIBHBIX 3a7a4 M COOTBETCTBHUA €ro mnoAarotoBku TtpedoBanmsmM PI'OC BO mo
cneunanbHocTd 18.05.01 Xumuueckas TEXHOJIOTHS 3HEPIOHACHILICHHBIX MaTepUalloB U3ZENIuH,
crienuanu3anysa "XuMHUYecKas TEXHOJIOTHS TOJUMEPHBIX KOMITO3HMIIMA ITOPOXOB M TBEPIBIX
PaKEeTHBIX TOTUIUB"

2 B pe3yabrare NpOX0XkJAeHUS TOCYJIAPCTBEHHON WTOrOBOM ATTECTAIIUM:
BBINOJIHEHHS, TMOATOTOBKH K MpOUeAype 3alIUThl M  3aMUTHl  BBIMYCKHOM
KBAJIU(UKAIUOHHOH PadoThl, — y CTY/IeHTa NpoBepsieTcs ¢(pOPMUPOBAHHHOCTD CJIEAYIOLIUX
KOMIIEeTEHIHIi, a TAK:Ke CJIeIYIOINX 3HAHUH, YMEHUIl U HABBIKOB, MO3BOJISIIOIIHNX OLEHUTH
CTeNeHb rOTOBHOCTH 00y4aKoIIUXCcs K AajbHelmei npogeccunoHaJIbHOM 1eATeJIbHOCTH.

BrinyCckHHMK, OCBOMBIIMN MpOrpamMmy CIHEHUATUTETa, JOJDKEH 00JaaaTh CICAYIOIUMHU
KOMIICTCHIIUSIMH:

VK-1; VK-2; YVK-3; YK-4; VK-5; YK-6; YK-7; VK-8; YK-9; VK-10; YVK-11; OIIK-1,;
OIIK-2; OIIK-3; OIIK-4; IIK-1; IIK-2; I1K-3; [1K-4; IIK-5; TIK-6; IIK-7; [ICK-2.1; IICK-2.2;
I1CK-2.3.

Suame:

— MOPSIIOK OpraHU3alluy, TUIAHUPOBAHUSA W TPOBEIEHUS HAyYHO-HCCIEI0BATEIbCKUX
paboT C WCHONB30BAHUEM TIOCIEHUX HAYYHO-TEXHUYECKUX JOCTIDKCHHH B  00JacTH
HHEPTOHACKIIICHHBIX MAaTEPUAIIOB;

— METOJIBI CUHTE3a W HCCICNIOBaHUS (PU3UKO-XMMUYECKUX, B3PBIBUATBIX W (PH3UKO-
MEXaHUYECKUX CBOWCTB MHAMBHUAYAIbHBIX U CMECEBBIX SHEPTOHACHIIIICHHBIX MaTEPHAJIOB;

— COBPEMCHHBIC HAYYHBIE TCHICHITUH PAa3BUTHS YHEPTOHACKHIIIEHHBIX MAaTCPHUAIIOB;

— OCHOBHBIE€ TEXHOJOTMYECKHE Mpouecchl 3(PPEeKTUBHOrO M O€3011aCHOr0 MOJyYeHUs
HHEPrOHACHINIEHHBIX MAaTEPUAIOB U U3/EIUN;

Ymemn:

— CaMOCTOSITEIPHO BBISBIISITh TMEPCIEKTHUBHBIC HAIPABICHUS HAYYHBIX HCCIEIOBAHUM,
000CHOBBIBAaTh aAKTYaJbHOCTh, TEOPETHYECKYI0 W TPAKTUUYECKYIO 3HAYMMOCTHh IMPOOJIEMEI,
MIPOBOJIUTH IKCIIEPUMEHTATIBHBIE HCCIEAOBAHUS C HCIOJIb30BAHUEM COBPEMEHHBIX MPHUOOPOB,
AHAIM3UPOBATh M WHTEPIPETUPOBATH MOJYUYCHHBIE PE3yabTaThl, MOATOTABIMBATH OTUYETHI U
MyOJTUKAINK O pe3yybTaTaxX UCCIEIOBAHUM;

— OCYIIECTBJISITh TIONCK W aHAIW3 HAyYHO-TEXHUYECKOW WHGOpMaM B 00JIacTH
HHEPTOHACHIIICHHBIX MAaTEePUANIOB M W3JCIUNA C IENbI0 HAYYHO-TIPAKTHYECKOW W TMAaTEHTHOU
MOIJIEPKKH TPOBOAMMBIX MCCIIETOBAHUM;

— MPUMEHATh 3HAHHUA 1O XUMUU U TEXHOJOTUU HWHIUBUAYAIBHBIX U CMECEBBIX
B3pPBIBYATHIX MATEPHUAOB M HUX OTICIBHBIX KOMIIOHEHTOB IJIs YIPABICHHS TEXHOJIOTUYECKUM
MPOIIECCOM, TPOTHOZMPOBAHUS M PETYIUPOBAHUS OCHOBHBIX JKCIUTyaTal[MOHHBIX CBOWCTB,
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IIOCTAaHOBKM 3a/a4y IO HCCIECJOBAHUI0 M IPOEKTUPOBAHMIO TEXHOJOTHUU HOBBIX B3PBIBUATBIX
MaTepUaJIOB U U3

Braoemy:

— METOJOJIOTUE M METOAUKOM IIPOBEICHUsS HAy4dHbIX MCCICIOBaHUM;
CaMOCTOSITE/IbHOW Hay4HOH U HCCIIeI0BaTEIbCKONW PabOThI;

— HaBbIKAMU DPAa0OTHl B KOJUIEKTUBE, IJJAHMPOBAHUS M OPraHU3allUd KOJUIEKTHBHBIX
Hay4yHBIX  MCCIEJOBAaHUW;  COBPEMEHHBIMH  METOJAMH  MCCICNOBAaHUSA M aHaiuM3a
HHEPrOHACHILIECHHBIX MAaTEPUAIIOB;

— HAaBbIKAMU IPOBEICHUS MCCICJOBAaHUN HMHIMBUIYAIbHBIX U CMECEBBIX B3PBIBUYATHIX
MaTEpUaoB, MX MCIOBITAHUM W KOHTPOJSA IapaMETPOB TEXHOJOTMYECKMX IIPOLECCOB HX
IIOJIYYCHUS;

— HaBBIKAMU BBINOJIHEHUS] HMHXXEHEPHBIX PAcyeToB, OO0ECIEUMBAIONINX IPOBEACHUE
CYLIECTBYIOILEI0 TEXHOJIOTHYECKOI 0 IPOLECCa MIIM BHECEHHS B HETO HEOOXOIUMBIX JOIOIHEHUH
Y U3MECHEHUM.

HaBbIKaMH

3. Kparkoe coaepkaHue rocyJapCcTBeHHOH HTOrOBOH aTTeCTALMU: BbHINOJHEHMS,
NOATOTOBKH K NpoLeaype 3alllMThI U 3allIMThHI BHIYCKHON KBAJH(HUKAIMOHHOH padoThl.

I'ocynapcTBeHHass NTOroBasi aTTeCTalys: BBIIIOJIHEHNE, IIOATOTOBKA K IPOLIEAYPE 3aLIUThI
U 3alllUTa BHIIYCKHON KBaJM(UKAIMOHHOM paboThl mpoxoaut B 11 cemecTpe Ha 6a3e 3HaHUH,
YMEHMM W HAaBBIKOB, IOJIYYEHHBIX CTYJEHTaMH IIpU HM3YyYCHUM IJUCLMIUIMH CIIELHAAIbHOCTU
18.05.01 "Xumuueckas TEXHOJOTUs SHEPrOHACBHILIEHHBIX MAaTEpUAOB U  W3JeIuit",
cnenuanu3anus "XuMu4ecKas: TEXHOJIOTHs IOJIMMEPHBIX KOMIIO3ULMM, IMOPOXOB M TBEPIBIX
PAKETHBIX TOILIUB", U IPOXOXKACHUS TPAKTHK.

I'ocynapcTBeHHast NTOroBasi aTTeCTAalys: BBIIIOJIHEHHE, IIOATOTOBKA K IPOLIEAYPE 3aLUThI
M 3allMTa BBIIYCKHOM  KBaIM(UKAIMOHHON pabOThl MPOBOJUTCA TOCYJApCTBEHHOMN
3K3aMEHALIMOHHON KOMUCCHEH.

Kontponb ypoBHS CHOpMHPOBAHHOCTH KOMIETEHIIMN OO0Yy4YaroImUXCs, MPUOOPETEHHBIX
npu ocoeHun  OOII, ocymecTBisgercs INyTeM INPOBEACHHsS  3aAIUUTHI  BBITYCKHOMU
kBannukannonHoi padots! (BKP) n npucBoenus kpanudukanuu "uHxeHep".

4. O0beM rocyaiapcTBeHHON MTOrOBOW aTTECTALMHU: BBINOJHEHUS], MOATOTOBKH K
npoueaype 3alUThI H 3alIMTHI BBIMYCKHOH KBAJIM(PUKANMOHHOI padoThI.

[IporpamMma otHocuTCS K o0O0s3aTenbHOM dYacTh ydeOHoro miaHa, K Osoky B3
"T'ocymapctBenHass wurorosas arrectauusa” (b3.01) m paccunmtaHa Ha coCpeaOTOYEHHOE
npoxoxzaeHnue B 11 cemectpe (6 kypc) oOydenuss B oobeme 324 u (9 3ET). Ilporpamma
npearnonaraeT, 4ro oOyyaromuecss UMEIT TEOPETHYECKYI0 M IMPAKTUYECKYI0 IOATOTOBKY B
00J1aCTH SHEPrOHACHIIIIEHHBIX MAaTEPUAJIOB U U3ICIIUM.

Bunpsl yaeOHOM paboThI 3E Akap. 4. Actp. 4.
Oo6mas tpynoemkocts 'NMA 1o yueoHomy miiany 9 324 243
KonTakTHas padora (KP): - - -
CamocrositesibHas padora (CP): 9 324 243
KonTakTHas paboTa — HTOTOBAs aTTECTAIUS 9 0,67 0,5
Bremonaenue, Hanucanue u opopmiieane BKP 323,33 2425
Bua uToroBoro KOHTpoJIA: 3amura BKP

207




5.6. ®akyJbTaTUBBI

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«'pammanckasi 3alIUTA B YPe3BbIYANHBIX CUTYAIUAX)

1. Heap aMCOMIVIMHBI — IOATOTOBUTH CTYIACHTA K OCMBICICHHBIM IPAKTUYECKUM
JEHCTBUSAM MO OOECIEYCHUI0 CBOEH O€30MacHOCTH M 3allUTHl B YCIOBHSIX BO3HUKHOBEHUS
Ype3BbIYATHON CUTYyalluy IPUPOJIHOT0, TEXHOINCHHOIO U BOGHHOT'O XapakTepa.

OcHOBHOW 3ajjaueil IUCHMIUIMHBI SBIsSETCS (OPMHUPOBAHUE YMEHHMH U HaBBIKOB,
NO3BOJISIOIIMX HAa OCHOBE H3YYEHHUsS OINACHBIX M IOpaXKaroIuxX (aKTOPOB YpPE3BBIYAWHBIX
CUTYalUi PUPOJIHOI0, TEXHOT€HHOI'0 M BOEHHOI'O XapaKTepa, APYyTruX OMacHOCTEN YMEIIO pelaTh
BOIIPOCHI CBOEH OE30I1aCHOCTH € UCIOJIb30BAHUEM CPEJCTB CUCTEMBI IPaX1aHCKOM 3aIUTHI.

2. B pe3yabTare 0CBOCHHS JUCHUIINHBI CTY/ICHT 10JIKeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:
VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8, I1K-6.1.

3namo:

- XapakTepUCTUKH TPUPOJHBIX OEJCTBUI, TEXHOTCHHBIX aBaphii M Karactpod Ha
paguanoHHO, XUMUYECKU U OMOJIOTHYECKHU ONACHBIX 00BEKTaX, Hopakarolue GakTopbl APYrux
ONAaCHOCTEI;

- OCHOBBI BO3JIeHICTBHS OMACHBIX (PaKTOPOB UPE3BbIYANHBIX CUTYallUi Ha 4yesloBeKa U
IIPUPOJHYIO CPENY, TOIYCTUMBIE IIPEEIIbHBIE KPUTEPUN HEraTUBHOTO BO3/ICHCTBHS;

- Mepbl 0e30MacHOro MOBEIEHMsI NMpHU NpeObIBAaHMM B palioHaxX (30HaxX) I0KapoB,
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOIO 3arpsI3HEHUS;

- CIIOCOOBI M CPEJCTBA 3allUThl YEJIOBEKa OT BO3ACHUCTBUS MOpaXKaroIuX (hakTopoB
Ype3BbIYalHbIX CUTYalMH IPUPOJAHOIO, TEXHOTEHHOTO U BOCHHOI'O XapakTepa.

Ymemu:

- HCIOJb30BaTh CPEICTBA 3alUTHl OPraHOB JbIXaHHUA WU KOXKM, MEIAMLMHCKHE IS
CaMO3aIUThl U OKa3aHUsI IOMOIIM IPYTUM JIHOJISIM;

- IPUMEHATH NEPBUYHBIE CPEACTBA IMOXAPOTYLIEHMs JUISl JIOKAIM3ALMU U TYLICHHS
1o’Kapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0e U JPYruM MOCTPaJaBLUIMM MEIUIIMHCKYIO TOMOIIb C UCIOIb30BAaHUEM
Ta0ENbHBIX U MOJPYYHBIX METUIIMTHCKUX CPE/ICTB.

Braoemy:
- IpUeMaMM MPOBEJEHUS YaCTUUHOM caHUTapHOW oOpaOOTKM NpH BBIXOAE U3 paiioHa
(30HBI) paAMOAKTUBHOIO, XUMHUYECKOTO U OMOJIOTHUECKOTO 3arps3HEHUS (3apakeHus);
- crloco0amMu U TEXHOJIOTHSIMU 3aIIMUThI B UpE3BbIUANHBIX CUTYAIUIX.

3. Kparkoe cogep:kanue JTUCHHUIINHBI.

Pazoen 1. Onachocmu npupoonoeo xapakmepa.

CruxuitHble O€ICTBUSA, SBICHUS NPHUPOIBI Pa3pyLIUTEIbHON CHIIBI - 3eMIIETPSICEHuS,
HABOJIHEHUS, CEJIEBbIC TIOTOKH, OMOJ3HH, CHEXHBIE 3aHOCHI, W3BEPIKEHHE BYIKAHOB, OOBAJIBI,
3acyxH, yparansl, OypH, Mokapsbl.

Pazoen 2. Onacnocmu mexnoeennozo xapakmepa.

ABapuu 1 KaracTpodbl Ha paJUallMOHHO OMTACHOM 00BEKTE, XUMHUUYECKHU OTITACHOM OOBEKTE,
OMOJIOTMYECKH OaCHOM 00BEKTe; Ha TpaHCIopTe (»KeIe3HOJOPOKHOM, aBTOMOOMIBHOM, PEUHOM,
ABUAIIMOHHOM); Ha THIPOCOOPYKEHHX; HA KOMMYHAJIbHBIX CUCTEMaX KH3HE0OeCIeueHHs.
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Pazoen 3. Onacnocmu 6oennoco xapakmepa.

[TpumeHeHne Opy>KHsi MACCOBOTO MOPasKEHUS (SIEPHOT0, XUMUYECKOTO, OMOIOTMYECKOTO0),
OOBIYHBIX CPE/ICTB C 3aKUraTeNIbHBIM HAIOJIHEHHUEM, HOBBIX BUIOB OPYKHs. 30HBI 3apaKeHUS OT
CPEICTB MOPaKEHUS U UX BO3ACUCTBUE HA HACEJIEHUE U OKPYXKAIOIIYIO IPUPOIHYIO CPENY.

Pasoen 4. Iosxcaprnas 6e3onacrhocmo.

[Toxapnast onacHocTh. [loxkapHas oxpana. Knaccudukanus moxapoBrnokapoB B 31aHUIX
u nomeneHusx. Craauu pa3BuTus noxkapos. Jlokanuzanus u TyleHue noxapoB. IlepBuunble
cpenctBa mnoxkaporymenus (oruerymmrenu OIl -8, OVY-2, OBII-5, BHyTpeHHUN nOXapHBIA
BOJIOTIPOBO) M IMpaBWiia MOJb30BaHHUS HUMHU. ABTOMAaTHYECKHE CHCTEMbI IOXKApPOTYLICHUS —
IPUHKJIEpHBbIE U JpeHuYepHble. OrHeTyllalue BellecTBa — BOJAA, NEHbI, HETOPIOUME Ta3bl U
pa3baBuTeNd, HOPOILIKOBBIE COCTABbI, FaJOre€H3aMEIIEHHbIE YIIIEBOAOPO/IbI.

Pazoen 5. Komnaexc meponpusamuii 2parcoanckoi 3auumsl HaceneHus.

Onosemenue u uHGOpMHUpPOBaHUE HacedeHHs 00 omacHocTu. [IpuHATHE HaceneHueM
curHanoB onosetienus ("Baumanue Bcem!", "Bo3ayminas tpesora', "Paguanmonnast onacHOCTb",
"Xumudeckass TpeBora', "OTrOoil omacHOCTH") W TOPSIOK ACHCTBUSA 1O HUM. ODBaKyallus
HaceJIeHUs1 U3 30HbI omnacHOCTU. CrocoObl 3BaKkyalluu ODKCTpEHHas 3BaKyallus CTYAECHTOB U3
ayJIUTOPUU MPU BOZHUKHOBEHUH MOXKapa.

CpencTBa uHIUBUAYAIBHOM 3amuThl opranHoB asixanus (I'TI1-7, I'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, "®enuxc", I'JI3K, AL, AIIT-3, I[13Y-K, UIT-4M, UII-5, UII-6, KUII-8),
koxH (JI-1, O3K) uenoBeka. MegunuHCcKue CpecTBa 3aIIUTHI.

CpencTBa KOJJIEKTUBHOM 3alIUTHI HaceneHus. Ha3Hauenue, 3auuTHbIC CBOMCTBA yOCKHIIL.
[TporuBopaguanuonnsie ykpoitusa (IIPY, monzemHble memexojHble MEpexXo/bl, 3ariayOieHHbIe
CTaHIIMM METPONOJIUTECHA), MPOCTEHIINE YKPBITUS (TpaHIIEU, OKOIMbI, MEPEKPHIThIC IIEIH).
[TpaBuiia 3aHaTHA yOEXKUILA.

Pa3zoen 6. Oxazanue nepgoti nomowju.

OxazaHue nepBoil MOMOIIY NPU 0XKOT'aX, paHEHUSX, 3apaxeHusX. [[poBeieHne yacTHUHON
CaHUTapHOI 00pabOTKM KOXKHBIX MOKPOBOB YEJIOBEKA MPU BBIXOAE W3 30H PaTUOAKTHBHOIO,
XUMHYECKOTO U OMOJIOTMUECKOTO0 3apa)KeHUs (3arpsi3HEHNS ), U3 30H MOXKapOB.

Pa3zoen 7. Jluxsudayus nociedcmeuti ype38bluaHol CUmyayuu.

ABapuiiHo-criacarenbHble pa0OThl. DKCTPEHHAsI 3BaKyallus U3 ayJUTOpHUH (JJabopaTopun)
B YCJIOBUAX MOXapa, paJnaliOHHOI0, XUMUYECKOT0, OMOJIOTHUECKOTO 3arps3HeHUs] TEPPUTOPUN
C ucrnosb3oBaHueM mnpocredmux cpenacts 3amuthl ("®enuxc", T'JI3K, mportusoraza I'TI-7
¢ JIIr-3).

4. O0bem y4eOHOH JUCHUIIIMHBI

O0BbeM THCHHUTIITHHBI
Bup yueoHoii padoThl Axan. | Actp.
3E
q, q,
O01asi TPy10€eMKOCTb M CHUIIITHHBI 2 72 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3AHATHUS: 0,44 16 12
Jlexknuu 0,44 16 12
CamocrosiTesibHas padora 0,56 20 15
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
0,56
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0OB JUCIUILIMHbI 19,8 14,85
Bua koHTpOJIS: 3auer
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AHHOTauus padoyeil NporpaMMbl JUCUMILIHHBI
«IlepeBo HAYYHO-TEXHHYECKOM JTUTEPATYPHD)

1. Heab TUCHUILIMHBI — TPHOOPETEHNE 00YIAOIIUMHUCS O0IIeH, KOMMYHHUKATUBHON U
npodeCCHOHATIBHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX JTamax s3bIKOBOM
MOJATOTOBKH TO3BOJISIET BBINOJIHATH pa3iMyHbIe BHIBI MPO(ECCHOHATBFHO OPHUEHTUPOBAHHOTO
1epeBojia B IPOU3BOACTBEHHON M HAyYHOH EATEIbHOCTH.

2. B pesyabrare u3y4eHust AMCUMILIMHBI 00y4AIOLINICS JOJIKEeH:

Obnadamye CleAyOIMUMI KOMIIETCHIIMAMU ¥ HHAUKATOPAMH UX JTOCTH)KEHUS

VK-4.3; YK-4.4; YK-4.6; YK-4.8; YK-4.10;

3nams:

— OCHOBHBI€ CIIOCOOBI JOCTHKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJE;

— OCHOBHbBIE IIPUEMBI I1IEPEBOJIA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH 53bIKA KaK CUCTEMBI;

— J0CTaTOYHOE JUIsl BBIIIOJHEHUS IIepeBOJa KOJIMYECTBO JIEKCUYECKUX EIUHMII,
(¢ pa3eoa0ru3MoB, B TOM YHCJIE COLUATbHBIX TEPMUHOB U JIMHIBOCTPAHOBEIYECKUX PEANIHii;

Ymemn:

— IPUMEHSATh OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYILLECTBIISATh IHUCBMEHHBIM MEpPeBOJ C COOJIIOJEHHMEM HOPM JIEKCHUYECKOH
9KBUBAJIEHTHOCTH, COOJIIOIEHUEM IPaMMaTUYECKUX, CHHTAKCUUECKUX U CTUIIMCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IIEPEBO/IA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYLIECTBIATh IEPEBOJ] C COOIIOJEHUEM HOPM JIEKCHUYECKOM 3KBUBAJIEHTHOCTH,
coOI0ICHEM I'PaMMaTHYECKUX, CUHTAKCUUECKUX M CTUIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIOPAIbHBIX XapAKTEPUCTUK UCXOIHOIO TEKCTA;

Braoemy:

— METOJAMKOM NpPEeanepeBOAUYECKOr0 aHallu3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCHIPUSATHIO HCXOJHOTO BBICKA3bIBAHUS;

— METOJIMKOHM MOATOTOBKM K BBINOJIHEHHMIO NEPEBOJA, BKIIOYas MOUCK HMH(pOpMalMU B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBI COKPAILEHHOM NepEBOIYECKON 3alMCH ITPH BBIIIOJIHEHUH I1IEPEBOIA;

— OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIEUAIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JINTEPATYPHI M0 CHEIUATbHOCTH.

3. Kparkoecoaep:kaHu ey CUUIIJIMHbBI

Pa3nea 1. OcHoBHbBIE JeKCHMYeCcKHe U CTHJIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBoja
HAYy4YHO-TeXHUYECKOH JINTepaTypbl

1.1 JIekcuyeckre 3aKOHOMEPHOCTH Hay4HO-TEXHUYECKOro nepeBoja. CMbICIOBON aHaNN3
HAayYHO-TEXHMUYECKOT0 TEKCTa M ero cermMeHTanus. CTUIMCTHYECKHE OCOOEHHOCTH Hay4yHO-
TEXHUUYECKUX TEKCTOB. [Ipeoioienne TpyIHOCTEN, CBSI3aHHBIX C PACXOKICHUEM CUHTAKCUYECKHUX
CTPYKTYp UHOCTPAaHHOI'O U PYCCKOT0 TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue TOpsiAKa CIIOB B aHTIIMICKOM M PYCCKOM IpeuIokeHusX. [lepeBo cios,
yCTAaHOBJICHHE 3Ha4deHus cioBa. [lepeBox cBOOOAHBIX M (Pa3eoIOTHYECKUX CIOBOCOYETAHUI.
[TepeBo/] 3ar010BKOB TEKCTOB U CTaTel

1.3 Cokpamenusi. OcobeHHOCTH UX TepeBoja. Pa3BuTre HaBBIKOB IEPEeBOa HA IPUMEpPE
TEKCTOB Mo TeMe "Xumuueckas nadoparopus” "M3mepenus B xumuu".

1.4. Jlexcuueckue TpaHChOpMaluu MpU MEPEBOJE TEKCTOB IO TEMAaTUKE XUMHUHU U
XUMHYECKON TEXHOJIOTHHU.

Paspnen 2. OcHOBHBbIE TPAMMATHYECKHE 0COOCHHOCTH NepeBoaa
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2.1. OcobeHHOCTH TIEpeBOIa MpeaIokeHuit Bo BpeMeHnax Indefinite, Continuous., Perfect,
PerfectContinuous Ha mnpumepe mepeBoJa TEKCTOB IO TEMAaTHKE XHMHYECKOW TEXHOJIOTHU
[lepeBoa MpUIATOYHBIX TPEAJIOKECHHUIA.

2.2. MeTtoabl ¥ IpUeMBbI TIEpeBO/Ia CTPAJATEIHHOIO 3aI0Ta Ha IPUMEpE MEepeBo/ia TEKCTOB
o Teme "TexHosoruu Oyaymero".

2.3. Tunsl yCIOBHBIX MPEATIOKEHUN, MTpaBuia U 0cOOEHHOCTH UX mepeBoza. [IpakTuka
NepeBojia YCIOBHBIX MPEVIOKEHUI Ha MpUMepax TEKCTOB MO Pa3UYHbIM pasfeaM XUMHHU U
XAMHYECKON TEXHOJIOTHH.

2.4. MopaJbHbIe TIaroyibl U 0OCOOCHHOCTH UX MepeBOjia Ha MpUMEpPE MepeBoia TEKCTOB
"Texnonorus", "[Ipombinennoe obopynoBanue"

Pa3znes 3. OcoOeHHOCTH NepeBoaa NMPeNJIOKeHU ¢ HeJIMYHbIMH (JopMaMu 1J1aroJsia

3.1 Undpunutus (Heonpenenennas Gpopma raarona). Poas nHGUHUTHBA B IPEATIOKECHIN U
BapHaHTHI IIepeBOJia Ha pycckuii si3bIK. [Ipuuactus u repynauii. BapuanTsl nepeBoia Ha pyccKuit
S3BIK.

3.2 HWudunutuBHBIe 000pOTHL. OO0OpOT momosHeHHEe ¢ HWHGUHUTHBOM. OO6OpOT
noJyIexarniee ¢ MHQUHUTHBOM. Pa3nuyHble BAPHAHTHI IEPEBO/IA.

3.3 IlepeBoa mpuUyacTHBIX OOOPOTOB. AOCOIIOTHBIA MPUYACTHBIM OOOPOT W BapUAHTHI
nepeBoa. Pa3BuTre HaBBIKOB MEepeBoOa B chepe XMMUU U XUMUYECKON TEXHOIOTHH.

Pasnen 4. OcobenHocTH pepepaTHBHOIO NEPeBOAA

4.1. Aaroput™ npeanepeBoauecKoil padboTsl ¢ HAyYHO-TEXHUUYECKUM TEKCTOM 110 XUMUKO-
TEXHOJIOTUYECKON TEMaTHKE.

4.2. Anroput™M cocTaBiieHHS pedeparta MO XHUMHUKO-TEXHOJOTHMYECKOW TEeMaTHKe
(aHHOTALIMH)

4.3. Anroput™M paboTHl MO pedepaTHBHOMY IMEPEBOAY MO XHUMHKO-TEXHOJOTHUECKOU
TeMaTHKe.

4. O0beM y4eOHOM JUCHUIIIMHBI

Cemectp

. Bceero
Bun yae6HO# paboTh 5 cemectp 6 cemecTp

3E Axan. 4. 3E Axap. 4. 3E Axan. 4.

OO0miast TpyA0€MKOCTh
JCITUTLIAHBI

4,0 144,0 2,0 72,0 2,0 72,0

KonTakTHas padora —

1,8 64,4 0,9 32,0 0,9 32,0
ay/IMTOPHbIE 3aHATHUS:

[TpakTaeckue 3arstus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeibHAas pa6oTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHasg camocToATenbHAasA 0.4 0.2 0.2
pabota
C 2,2 1,1 1,1
aMOCTOSITEITEHOE H3yICHHE 796 39,8 398
pa3enioB AUCIUTIITMHBI
Bua uToroBoro KOHTpoOJIA: 3auer 3ager
Cemectp
. Bcero
Bun yuebnoit paboTbl 5 cemectp 6 cemecTp
3E Actp.u. | 3E | Actp.u. 3E AcTp. 4.
OO01mast TpyA0eMKOCTh 4 108 2 54,0 2 54
TACIIATUIAHEL
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KonTakTHast padora — 1.8 48.3 0.9 24 0.9 24

ay/JUTOPHbIE 3aHATHSL:

[Ipaktuueckue 3ausrus (I13) 1,8 48 0,9 24 0,9 24

CamocrosiTesibHas pa6oTa 2,2 60,0 11 30,0 11 30,0

KonrakTHas camocTosITeIbHAS 0.3 0,15 0,15

pabora

C 212 1,1 1,1
aMOCTOATENIbHOE U3YUCHUE 50,7 29,85 29,85

pa3iesioB IUCIUILIINHbI

Bua uToroBoro KOHTpoJIA: 3auer 3auer

6. TPEBOBAHMS K YCJIOBUSAM PEAJIM3AIINU TPOI'PAMMBI CIIEHHUAJIMTETA

6.1 O6mecucremunblie TpedoBanus k peanusanuu OOII cenuanurera

YHUBEpCUTET pacloyaraeT Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHUU
MaTepuaIbHO-TEXHUYECKUM OOecreueHueM 00pa30BaTEbHON NESTENbHOCTH (TIOMEUICHUSIMH U
obopynoBanuem) st peanuzanuu OOII cnenmanurera.

YHUBEpCHUTET pacrojiaraeT Ha MpaBe COOCTBEHHOCTH WJIM WHOM 3aKOHHOM OCHOBaHUU
MaTepHaIbHO-TEXHHUECKUM O0ecTieueHrneM 00pa30BaTeIbHON AEATEIHHOCTH (ITOMENICHUSIMHU U
o0opysoBaHueM) sl pealu3aldd MporpaMMbl crnenuanuteTa mo brnoky 1 «/lucrunnnnb
(Mmomynmu)» u brnoky 3 «l"ocymapcTBeHHass UTOTOBasi aTTECTAIUS» B COOTBETCTBUU C YYEOHBIM
TUTAHOM.

Kaxnpiii oOydwarommiics B TEYEHHWE BCEro TMepuona OOy4YeHHS OOCCIIeUunBaCTCS
WHAUBUAYAIbHBIM ~ HEOTPAaHUYEHHBIM  JOCTYIIOM K  JJIEKTPOHHOW  HMH(OPMAIMOHHO-
00pa3oBaTeNbHON Cpefie YHUBEPCUTETA. DIEKTPOHHASI MH(GOPMAIIMOHHO-00pa3oBaTelibHas cpeia
oOecrieunBaeT BO3MOXKHOCTh JOCTyIa OOydaromierocst u3 Jiro00il TOUKH, B KOTOPOM UMeEeTCs
JOCTYNl K HMH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «/HTepHEeT», Kak Ha TEeppUTOPHU
YHHUBEpCHUTETA, TaK U BHE €€.

DnekTpoHHask HH()OPMAITMOHHO-00pa30oBaTeIbHAS Cpe/la YHUBEPCUTETA O0ECIICYNBACT:

— JOCTYI K y4eOHBIM IUIaHaM, pabouuM MporpaMMaM JUCIHUIUIMH (MOIyJel), MPaKTHK,
AIIEKTPOHHBIM YUEOHBIM M3JIaHHUSIM H AJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMmmax TUCIHIUINH (MOAYJeH), IPaKTHK;

— (hopMupoBaHuE SIEKTPOHHOTO MOPTPOINO 0OYHAIOIIETOCS, B TOM YHCJIE COXpaHEHUE
ero paboT 1 OLIEHOK 3a 3T paloTHI;

— (uxcamuio xona 00pa3oBaTEIBLHOTO MpoOLECcCa, PE3yIbTaTOB MPOMEKYTOUYHOM
aTTecTalMu U pe3ynbTatoB ocBoeHuss OOII cnennanurera;

— TMPOBEJICHNE YUEOHBIX 3aHATHH, MIPOIEAYP OLIEHKU PE3yIbTATOB O0YUCHHUS, peaTn3anus
KOTOPBIX MpPEJyCMOTpPEHa C TPUMEHEHUEM DJEKTPOHHOTO OO0Yy4eHHus, JIUCTAHLMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH;

— B3aUMOJICHCTBHME MEXAY y4acTHHKaMHU O00pazoBaTeIbHOIO Mpoliecca, B TOM YHUCIIE
CHUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMO/IEUCTBUS ITOCpeICTBOM ceTH «VHTepHeT».

OyHKIIMOHUPOBAHUE  IJEKTPOHHOW  HMH(POPMALMOHHO-00pA30BaTEIbHOM  Cpeabl
o0ecrieuynBaeTcsi COOTBETCTBYIOIIMMHU  CPEICTBAMU  HWH(OPMAIIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUH W KBanudukanued pabOTHUKOB, €€ HCHOJB3YIOUMX M TMOAJEPKUBAIOIINX.
QOYHKIIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTEIbHON Cpellbl COOTBETCTBYET
3aKoHozarenbCTBY Pocculickon denepanuu.

CpenHero1oBoe 4uCIo MyOJIMKaIMi HaydHO-TIe1arOTHYeCKiX paOOTHUKOB YHUBEPCUTETA
3a nepuop peanuszauun OOIl cneumnanurera B pacuere Ha 100 HaydHO-TIEIArOrMUECKUX
pabOTHUKOB (B TPUBEACHHBIX K [IEJIOYHMCICHHBIM 3HAYEHUSIM CTAaBOK) COCTAaBIISIET HE MEHee 2 B
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KypHajax, MHICKCUpyeMbIX B 0a3ax manHbix Web of Science unu Scopus, win He Menee 20 B
JKypHaJlaX, HHAEKCUPYEMBIX B POCCUIICKOM MHIEKCE HAYYHOI'O IUTUPOBAHUS.

6.2 TpeGoBanus k MmarepuaabHO-TeXHHYeckoMY oOecnieuenuto QOII cnenuanurera

MarepuanpbHO-TeXHUUYECKass 0a3a  YHHBEPCHUTETa  COOTBETCTBYET  JCHCTBYIOIIUM
NPOTUBOMOXAPHBIM MpaBWJIaM M HOpPMaM U O0ecleyuBaeT TMpOBEJACHHE BCEX BHUIOB
JUCLHUIUIMHAPDHOM M MEXKIMCLUMUIUIMHAPDHOM  MOJATOTOBKH, IPAKTUYECKOW M HAYYHO-
HCCJIEIOBATENIBCKOM paboThl 00YYaIOIIUXCS, MPEAYCMOTPEHHBIX Y4EOHBIM IJIAHOM.

[lepeuens MaTepUAIEHO-TEXHUYECKOTO OOSCIICUCHUS BKIIOUYACT: JICKIMOHHBIC YUeOHBIC
aynutopuu  (00OpylOBaHHBIE BHJICOMPOCKIIMOHHBIM 000Opy/JOBaHUEM Uil TpPE3eHTaluH,
CpeICTBAaMU 3BYKOBOCIIPOU3BEICHHUS, SKPAHOM, M UMEIOIINE BhIX0 ] B IHTEpHET), TOMEIICHUS AJIst
MIPOBEICHUS CEMHHAPCKUX W TPAKTHYCCKUX 3aHATUH (00OpynOBaHHBIE YYEOHOW MeOenblo),
OnbOIMoTeKy (MMEIOIIYI0 padO4Yhe KOMITBIOTEPHBIC MECTa JUIsi OOYYArOIIMXCS 1O Tporpamme
CIeIMalliTeTa, OCHAIEHHbIE KOMIIBIOTEPAMU C JOCTYNIOM K 0a3aM [aHHBIX M BBIXOJOM B
Wutepner), nmabopaTopuu, OCHAIIEHHBIE COBPEMEHHBIM OOOPYIOBAHWUEM JUIS BBITIOJTHEHUS
HAyYHO-UCCIIEIOBATENIbCKOH  paboOThl, KOMIBbIOTEpHBIE Kjacchl. Ilpu  ucnonb30BaHUU
QJICKTPOHHBIX W3IAHWNA YHHBEPCHUTET OOECIEYMBACT KaXKJIOTO OOYYalomEerocss BO BpeMs
CaMOCTOSITENIbHOM TOJATOTOBKM pabo4yMM MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B
WHTEpHET B COOTBETCTBUH C TPYIAOEMKOCTBIO U3Y9aeMbIX TUCIUTUINH.

[TomemieHust mpencTaBisiOT co00il ydeOHble ayAMTOpPUM ISl TPOBEACHHS Y4eOHBIX
3aHITHHA, TPETYCMOTPEHHBIX TMPOTPAMMON CICIHAIUTETa, OCHAIICHHBICE OOOpPYIOBAaHUEM U
TEXHUYECKUMHU CpeJICTBaMU OOyuYeHHs, COCTaB KOTOPBIX OMpEAeNsieTcss B padouux mporpammax
JTUCIHUIIIUH (MOJTyJIeH).

MarepuansHo-TexHnueckoe odecrieyerne OOII crienmanurera BKIIOYALT:

6.2.1 QOdopyoosanue, Heobxodumoe 8 00pazosamebHOM npoyecce

— Obopyoosanue 0na cunmesa, paspaboOmKu MexXHONO2UU NOAYYeHUs, HApabomKu u
NO020MOBKU 00PA3Y08 BbICOKOIHEPLEMUUECKUX BeUeCNE.

JIaGopaTopHble BBITSDKHBIE IIKa(dbI, JabopaTopHas Medesb, 1abopaTopHasi CTEKJIIHHAS U
dapdopoBast xuMudeckas 1oCy/a, JTadOpaToOpHbIe MEMIAIKH MAarHUTHBIE M BEPXHEIPUBOIHEIE,
BECHI 2JIEKTPOHHbIE TeXHUYeCKUe U aHaauTHdeckue (Ohaus, Sartorius u np.), KomboHarpeBarey,
TEPMOCTATHl, JAUCTHIUIATOPHI, MIKadbl CYIIWIbHBIC, MKa(pbl CYIIMIGHBIE BaKyyMHBIC, MEYH
ANIeKTpHUYecKre My(enbHbIe, IEHTPUPYTH, TPecca MEXaHUYECKHE U THAPABINYECKHE, BATIBIIBL.

— OOopynoBaHue 0712  QUBUKO-XUMUYECKO20  UCCNe008aHUS U AHAIU3A
BbICOKOIHEP2EMUYECKUX BeUeC8 U MONIUG, NPOOYKMOS8 UX 2OPEHUsL U OeMOHAYUU:

Cnexrpodporomerpsl UK u Y@, razoBble u *)UAKOCTHbIE Xpomartorpadsl, pH-merpsl,
pedpakTomMeTp, AIEKTPOHHBIN CKaHupyromii Mukpockomn "Tecia BS-340".

— Ilpubopvl u obopyoosanue 011 NpogedeHus UCCIe008aHULl CREeYUANbHbIX CEOUCME
MONJUB U BbICOKOIHEPLETMUYECKUX 8eUJeCNE:

- YCTQHOBKHM [UIi  OMNpEJEeNeHUs TEePMHUYECKOW  CTOMKOCTH, XUMHYECKOH H
TEPMOJMHAMHYECKOW COBMECTHMOCTH BBICOKOOHEPTETHYECKMX BEIIECTB, TOIUIMB H UX
KOMITOHEHTOB: 1) M30TepMHUYECKHE YCTAaHOBKM C MaHoMeTpaMmu Tuna "Byp7oH" B KOMIUIEKTE €
TEPMOCTaTaAMH, BaKyyMHBIMA yCTaHOBKAMH, M3MEPHUTETbHBIMA MaHOMETpaMH;
2) aBTOMAaTHMYeCKas YCTAaHOBKAa MCCIEAOBAaHHUA TEpPMHUYECKOM  croiikoctn "Bynkan";
3) ACK/TT'A/ATA ananuzarop Mettler Toledo; 4) maGoparopHblie YCTaHOBKHU TS ONIPEICICHUS
TEMIIEepaTypbl BCIIBIIIKH;

- YCTaHOBKH JUIS MCCIIEIOBAHUS MPOIIECCOB TOPEHUS TOIIMB M BBICOKOIHEPTETUICCKHUX
BemiecTB: 1) ycraHoBku (60MOb1) moctostHHOrO naBienust bIIJ[-400 ¢ okHamu JUIsi ONTHYECKON
pETUCTpaIH TIPOIIecca TOPEHHsI, KOMIIpeccopa BBICOKOTO NIaBJICHHS, MAaHOMETPOB, JaTYHKOB
naBieHust TeHsomerpuueckux tumna "Kapar-JI1"; BeicokockopocTHOM (10 1200 k/c) uudposoit
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dorokameper CASIO Exilim EX-F1; mudpoBoro ocummmorpadpa (ALIT "B-480G");
MEPCOHAIBHOTO KOMITbIOTEpa W mporpamMmHoro obOecmeueHuss PowerGraph 3.3 Professional;
2) 60MOBI TOCTOSTHHOTO 00BbeMa (MaHOMeTprUYecKass OoM0a) ¢ CUCTEMOM perucTpanuy mporecca
rOpEeHMs, COCTOALIEH W3 JaTyuka JaBieHusd mbe3oMeTpuueckooro "T6000", ycumurens-
npeoOpazoBarens nbe3ocurnanoB "Heira-10000", uratel coopa gaHHbIX (12-paspsaaoro ALIT
ADLINk-9812); mepcoHanbHOTO KOMIIbIOTEpa W mporpamMmHoro obtecrnedenus "MANO-2",
3) obopynoBaHue Uil ONpeneeHHs paclpeieleHHs] TeMIIEpaTypbl B BOJHE TOPEHUS TOIUIUB U
BBICOKO?HEPIeTUUECKUX BEIIECTB C IOMOIBI0O MUKPOTEpPMOINAp, BKIIOYAIOIIEE YCTAHOBKY JUIS
CBapKu TepMOIap, BajbIbl JI1 IPOKAThIBAaHUS TepMoImap, HabOp MPECCUHCTPYMEHTOB IS
BHE/IPEHUS MHUKPOTEpMOIap B 3apsiibl TOIUIMB M BBICOKOSHEPTETUYECKHX  BEIIECTB,
perucTpupypomnyo anmnapartypy (mudpororo ocuumuiorpada (ALIT "B-480G"); nepcoHaibHOTO
KOoMIIbIOTepa U nporpamMmmuoro obdecrnieuernns PowerGraph 3.3 Professional);

- YCTaHOBKH [UIsl ONPEICJICHUS YYBCTBUTEIHHOCTH TOIUIMB U BBICOKOIHEPTETUYECKHX
BEIIECTB K pa3MYHBIM BHEIWIHUM Bo3aeiicTBusaM: komep K-44-11 nns  onpeneneHus
YYBCTBUTEILHOCTHU K ynapy; komnep K-44-111 quig onpenenenrs 4yBCTBUTEIBLHOCTH K TPEHUIO;

- YCTaHOBKM [UIi  ONpEACTCHHS  TEXHOJOTWYECKHX  CBOWCTB  TOIUIMB |
BBICOKOAHEPTeTHUECKUX BeliecTB: TpubomeTp TP-6M, ycraHOBKa A M3Y4YEHHS MPOYHOCTU Ha
cpes UYC/;

- YCTaHOBKH ISl ONIPEICICHUS MEXaHUYECKUX CBOMCTB TOIUIMB U BEICOKOOHEPTETHUECKUX
BEIIIECTB: YHUBEpCaNbHbIe pa3pbiBHbIe MammHbl FU 1000e u P-5.

6.2.2 Yuebno-nacnaousie nocoousn:

KomnbroTepHble mpe3eHTalMi K JISKIIUOHHBIM KypcaM, MaKeThl TEXHOJOTHYECKUX
YCTaHOBOK, MaKeThl OOCMIPUIACOB, MAKEThl APTUIUICPUHCKUX 3aPSIIOB.

6.2.3 Komnsromepui, UHDOPMAYUOHHO-MENEKOMMYHUKAUUOHHDBLE cemu,
AnnapamHo-npPozZPamMmHsle U ayouo8u3yaibHvle cpeocmea:

[lepcoHanbHble KOMIIBIOTEPHI, YKOMILIEKTOBaHHbBIE mpourpeiBarensMu CD u DVD,
MPUHTEPAMH U IPOTPaMMHBIMU CPEICTBAMU, B TOM YHCIIE TPOrpaMMaMHu i pacuera napamMmeTpoB
TOPEHUsI TOIUTMB W BBICOKOIHEPTETUYECKUX BEIIECTB, IMPOEKTOPHI, JKpPaHBI; AyJUTOPUU CO
CTAllMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXkeHHs MH(OPMAIMH C JII000T0 3JI€KTPOHHOIO HOCUTEIIS;
KOTIMPOBAJILHBIE AIAPaTHhI; JIOKAIBbHAS CETh C BBIXOI0M B IHTEpHET.

6.2.4 Ileuammuvie u 31eKmpoHHbIe 00pA306aAMETbHBIE U UHPOPMAUUOHHDBLE PECYPCHL:

NupopmaninoHHO-MeTOIMYECKHE MaTepHuaibl: ydeOHble MOCOOMS MO JAUCHUIUIMHAM
BapHAaTUBHOW YacCTH MPOTPAMMBI; METOAMYECKHE PEKOMEHAAIMHM K MPAKTUYECKUM 3aHSATHUSIM;
DIIEKTPOHHBIE yYeOHBIC M3JAHWS MO TUCHUIUIMHAM BapUATHBHON YacTH, HAYYHO-TIOMYJISIPHBIC
AIIEKTPOHHBIE U3/1aHUS.

DneKTpoHHBbIE 00pa3oBaTeIbHbIE pecypchl: KadeapalbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JaHUH TO AMCUUIUIMHAM OCHOBHOW W BapUaTHBHON YacTH; 3JIEKTPOHHBIE MPE3EHTAllUU K
paszenaM JEKIUMOHHBIX KYpCOB; yueOHO-METOJIMYECKUE pa3pabOTKU Kadeapsl B AJIEKTPOHHOM
BUje; yueOHbIe (DUIbMBI K pa3fenaM AMCUUIUINH; KadeapanbHble KOMIbIOTEPHbIE 0a3bl JaHHBIX
0 CTeIIHATBHBIM CBOMCTBAM TOIUINB M BHICOKODHEPTETUYECKUX BEIIECTB.

[TomernieHust A CaMOCTOSITENTLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOM
TEXHUKOW € BO3MOKHOCTBbIO MOAKIIOUeHHUS K ceTd "HHTepHer" u obOecredeHbl JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCUTETA.

VYHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO M CBOOOIHO
pacrpoCTpaHseMOro IMPOrPaMMHOIO  OOECICUEHUs, € MmOoM Yucie O0me4ecneeHHO20
npouszeoocmea (COCTaB ompenenseTcs B paboyux MporpaMmax IJUCIUIUIMH (MOJyJiel) u
nooexdcum 00HOBIEHUIO RPU HE0OX00UMOCHU).

[Ipu ucnons3oBaHUM B 00pa30BaTEIHHOM IMPOLIECCE MEYATHBIX U3AaHUN, B YHUBEPCUTETE
chopmupoBaH OUOIMOTEUHBIN (POH/I, YKOMITJIEKTOBAHHBIN MEYaTHBIMH U3JAHUSAMU U3 pacueTa He
meHee 0,25 3x3eMIuIsipa Kakaoro U3 M3JaHHUM, yKa3aHHBIX B pabouMX MporpamMmax AUCLMILIUH
(Monynei), mporpamMmax MpPaKTHUK, HA OJHOTO OOydYarollerocs M3 YWCla JIHI, OJHOBPEMEHHO
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OCBaMBAIOLIMX COOTBETCTBYIOIIYIO IJUCHMIUIMHY (MOAYJNB), MPOXOASIIMX COOTBETCTBYIOIILYIO
NPaKTUKY.

OO6yuaromumcst obecrieueH n0CTyn (YIOAJICHHBIM JOCTYN), 6 MOM uucjie 6 cayuae
npumeHenus 31eKMmpoHHO20 00yUeHUs, OUCMAHYUOHHBIX 00PA306aAMeIbHBIX MEXHO02UIL, K
COBPEMEHHBIM NPO(ecCHOHANBHBIM 0a3aM JaHHBIX U MH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM,
COCTaB KOTOPBIX ONpeAeNseTcs B pabO4yMx MporpamMMax AUCHUIUIMH (MOAYJIEH) W TOAJICKUT
OOHOBIICHHUIO (TPY HEOOXOAMMOCTH).

OOyuarommecs: U3 Ynciia MHBAJIUIOB | JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBSI
o0ecrieunBaroTCs EYaTHBIMU U (MJIM) JIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamMu B hopMmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/I0POBbSL.

Jlns peain3aliul OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKU IO IPOrpaMMe
cnenuanurera no cnenuanbHocTH 18.05.01 Xumuueckass TEXHOJIOTMS SHEPrOHACHIILIEHHBIX
MaTepHaIoB U MU3JeNuH, cnenuanu3anys "XuMu4eckas TEXHOJIOIHs HOJMMEPHbBIX KOMITO3UIHM,
MIOPOXOB M TBEP/BIX PAKETHBIX TOIUIMB" UCTIONB3YIOTCS (POHABI yueOHOH, yueOHO-METOJMUECKOMH,
HAY4HOM, MepruoANYEeCKO HayuyHO-TEXHUUECKOH nuTepaTypbl MHpOpMamoHHO-O0MOIMOTEUHOTO
uentpa (UBL) PXTY um. JI.11. MenneneeBa u kadep, y4acTBYIOIIUX B peajlv3alliy IPOrpaMMBbl.

Nudopmanmonno-o6ubauoreunsrii nentp PXTY um. JI. 1. MenaeneeBa oOecrieunBacT
UHPOPMALIMOHHYIO  TMOMJCPKKY  peaIM3allid  MPOTPaMMBI,  COACUCTBYET  IOJTOTOBKE
BBICOKOKBAJIN()UIIMPOBAHHBIX ~ CIELMAINCTOB, COBEPLICHCTBOBAHMIO Y4eOHOro Ipolecca,
HAYYHO-HMCCIIEIOBATEIICKON Pa0bOThI, CIIOCOOCTBYET PAa3BUTHIO MPO(ECCHOHATBHON KYyIbTYpPHI
OyAylIero crenuanncTa.

WBL] yHuBepcureTa obOecreunBaeT OOYyYarOMIUXCsl OCHOBHOW Y4eOHOH, y4eOHO-
METOAMYECKOH M HAayyHOW JMTepaTypoil, HEOOXOIUMOM Ul pealu3alid U KadyeCTBEHHOI'O
OCBOCHHS 00YYAIOMIMMUCS T10 MPOrpaMMe CIEIHAINTEeTa 00pa30BaTEIBHOTO MPOIecca M0 BCEM
qucuuiuiiHaM, npaktukaMm u I'MA  ocHOBHOI 00pa3oBaTenbHOR NporpamMmbsl HOATOTOBKU
CIEIIHAIHCTOB.

O6mwmit 06beM MHOTOOTpacaeBoro dhouaa MBI Ha 01.01.2022 coctaBusier 1 719 785 k3.

@®onyx y4yeOHONW M y4eOHO-METOIMYECKOH JHUTEepaTyphl YKOMIUIEKTOBAH MEYaTHBIMHU
U3JJaHUAMU U3 pacdera He MeHee 0,25 3K3eMIUIIPOB KaXJ0T0 U3 U3/IaHU OCHOBHOM JIMTEpaTypHl,
MEPEYUCIIEHHON B pabouyux mporpammax AMCHUMIUIMH (MOAyJeil), mpakTuk, u He MeHee 0,25
HK3EMIUISAPOB JIOMOJHUTEIBHOM JTUTEpaTyphl HAa OHOTO 00YYaIOLIEerocs.

@oHJ [ONOJHUTENBHOM JUTEpaTypbl BKIIOYAET IOMHMO Y4YeOHOW JIUTEpaTypbl
ounuanbHple, CIpaBOYHO-OMOIMOrpaduyeckre, CrIeNUalIn3UpPOBaHHbBIE OTEYECTBEHHbIE U
3apyOeKHbIE TIEPUOINYECKIE U WH(POPMAIIMOHHBIEC N3TaHHS.

NupopmManinoHHO-OMOINOTEUHBIH  IIEHTp OOecleYrBaeT CaMOCTOSTEIbHYI0 paboTy
00y4aromuXCcsi B YATAIBHBIX 3aJ1aX, MPEJIOCTABIIAS IUPOKUI BEIOOP JIMTEPATYPHI 110 aKTyaJTbHBIM
HalpaBJIeHUsIM, a TaKke o0ecrneyrBaeT JAOCTYn K THpoQeccHOHalIbHBIM 0a3zaM JIaHHbIX,
WH(POPMALMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH cBOOOAHBIM JOCTYIIOM U3 JI000M TOYKH, B KOTOPOM
uMeeTcs 1ocTyn Kk cetu MHTepHeT, K anexkTpoHHOo-0nbnuoreuHoi cucreme (ObC) YHuBepcurera,
KOTOpasi COJIEPXKHUT pa3IMyHble M3JAaHUS TI0 OCHOBHBIM M3y4YaeMbIM JTUCHMIUIMHAM U
chopMupoBaHa MO COTJIACOBAHUIO C IMPABOOOJIAATEIIMA yIeOHONH W y4eOHO-METOIUYECKON
JUTEPATYPHI.

Jlngs  Oonee TMONHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIHMOrpaduyueckoro
uHpopMannoHHoro obcmyxuanus B MBIl peann3oBaHa TeXHOJOTHs 3JIEKTPOHHOW JTOCTAaBKU
JIOKYMEHTOB.
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JJIeKTPOHHBbIe HHGOPMALIMOHHbIE PeCyPChl, HCIOJIb3yeMble B Mpoiecce 00y4eHust

PexBu3uTHI 10r0BOpPa
(HoMep, 1aTa 3aKJIIOYEHUs,

XapakTepucTuka OM0JIMOTEYHOT 0

JIeKTPOHHBINI .
Ne pecype CPOK /eliCTBHA), CCHLJIKA HA (¢onaa, noctyn k KoTopomy
caiit IbC, cymma orosopa, NnpeaoCcTaBJIsIeTCsl J0rOBOPOM
KOJHYECTBO KJII0Yeil

DJIEKTPOHHO- [IpuHaIeXKHOCTH — CTOPOHHSIS Kommexmun: «Xumusg» - m3g-sa HOT,
oubmuoreuynas | PekBusutsl norosopa — OO0 «Xumus» - wu3g-ea  Jlabopatopus
cuctema (ObC) | «M3narenbcTBO «JIaHb» 3HaHu#, «Xumusa» - n3n-sa «JIAHb»,
«JIAHb» Horosop ot 26.09.2020 «Xumus»-KHUTY (Kazanckuii
No 33.03-P-3.1-2173/2020 HALIMOHAJIbHBIN HACCIIEI0OBATEIILCKUNA
TEXHOJIOTHYCCKUI YHUBEPCUTET),
CymmMma noroBopa — 747 661-28 «Xumus» - wn3g-Ba OUSMATIIUT»,

C 26.09.2020 no 25.09.2021

HoroBop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonunuecTBo kinrouelt — noctyn
JUTSL 3apETUCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMIThIOTEpA.

VY naneHHslid JOCTYII ITOCIIE
MEPCOHAIBHOM PETUCTpalK Ha
caiite OBbC.

«Uudopmaruka» - wuzn-sa «JIAHDby,
«Muadopmarrka»-HarmoHanbHBIH

OtkpsiTeiii YHuBepcurer « MTHTYUTY,
«H)XEHEpHO-TEXHUYECKUE HAyKu» -
mw3a-ea  «JIAHb», «Teopernueckas
MEXaHUKa - u3]1-Ba «JIAHbY,
DKOHOMHMKA W MEHEIDKMEHT» - HM3]-Ba
JamkoB u K., a Takxe oTAe/nbHbIE
W3JaHus B COOTBETCTBHHU C J[OroBOpOM.

HpI/IHaI[J'Ie)KHOCTB — CTOPOHHAA
PexBusutel forosopa — OO0
«M3narenbcTBO «JIaHb»
Jlorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 mo 25.09.2022

Ccpuika Ha caut ObC —
http://e.lanbook.com

KonuyectBo kitoueit — 1octyi
JUTSL 3aPETUCTPUPOBAHHBIX
noib3oBateiiedl PXTY ¢ moboro
KOMIIbIOTEpA.

Komnexnmun: «Xumusg» - uzg-sa HOT,
«Xumus» - u3g-sa  JlabopaTtopus
3HaHui, «Xumus» - KHUTY (Kazanckuit
Hal[MOHAJIbHBIN HCCIIEI0BATEIbCKUI
TEXHOJIOTMYECKU I YHHUBEPCUTET),
«Xumusa» - um3g-Ba OUSMATIIUTY,
«Uudopmaruka»y -  HarumoHanbHBIN
OtkpeiTeiii YHuBepcurer « MTHTYUT»,
OKOHOMMKA W MEHEJDKMEHT» - M3]-Ba
HMamkoB u K., a Takxe OTIeNbHbBIE
W31aHUS W3 KOJUIEKUMH  JAPYTHX
MU3JATEIBCTB B COOTBETCTBUM €
JloroBopoMm.
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http://e.lanbook.com/
http://e.lanbook.com/

VY naneHHslid JOCTYII ITOCIIE
MEePCOHATIBHOM pEeTUCTpalviy Ha
caiite ObC.

[IpuHaIeKHOCTD — CTOPOHHSAA
PexBusutsl norosopa — OO0
«3nmarennpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KomnuecTBo Kiroue — 10CTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN NOCHE
MIePCOHANBHON PETUCTPALIUU Ha
carite OBbC.

«XuMus - U31-Ba «JIAHbY,
«Madopmaruka» - wusn-Ba «JIAHby,
«HXEHEpPHO-TEXHUYECKUE HAyKu» -
m3a-sa  «JIAHb», «Teoperuueckas
MexaHmka» -  u3g-Ba «JIAHby,
«®u3uka» - u3a-sa «JIAHb», a Taxxke
OTHENbHbIE  W3JIaHud U3 JIPYTUx
KoJuiekimid wu3marenbctBa «JIAHB» B
COOTBETCTBHUU C J[oroBopom.

DNEKTPOHHO - [IpuHanne:xHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU  Y4YEOHBIX U
O6ubnuoreyHas PXTY. Hay4HBIX M3JaHul aBTOpoB PXTVY
cuctema MBI o Bcem OOII.

PXTY um. Ccpuika Ha caiit 9bC —

J.U. Mennenee | http://lib.muctr.ru/

Ba (Ha Oaze

ANBC Joctyn i noas3oBarenen

«Hpbucy) PXTY ¢ m1000r0 KOMIIbIOTEPA

Nudpopmanvonn | [IpuHannexHOCTh CTOPOHHSIS. DnexTpoHHas OnbIMOoTeEKa HOPMAaTUBHO-
O-CIIpaBOYHast PexBusntel koHTpakTa — OO0 TEXHUUECKUX  u3gaHuil.  Conepxur
cucremMa «MHO®OPMIIPOEKT-Lentp» Oozee 40000 HallMOHAJIbHBIX
«TEXDKCIIEP cranaapros u ap. HT/]

T» «Hopwmsl, KonTpakr ot 24.12.2021

IIpaBUIIa, 216-2772A/2021

CTaHIapThI

Poccum». Cymma norosopa — 887 604-00

C 01.01.2022 no 31.12.2022

Ccpuika Ha caut DbC —
http://reforma.kodeks.ru/reforma/
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Komnuectso xmroueit — 10
JIUIIEH3UH + JTOKAJTIbHBIA TOCTYI C
komnbrorepos MBI

DJIEKTpOHHAA [IpuHaayIe)KHOCTH — CTOPOHHSIS B Ob/] noctymHbl 3JIeKTPOHHBIE BEPCUU
o6ubnmoreka PexBusutel norosopa — ®PI'bY auccepTranun Poccutickoi
JccepTaui PI'b lNocynapcTBeHHOM OMOIMOTEKH:
(OB PT'B) Jorosop ot 23.04.2021 ¢ 1998 roma — mo cmenUaIbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMHUYECKHE HayKn»,
«¥Opunnueckue HayKn»,
CymmMma norosopa — 398 840-00 «Ilemarornueckue HayKW» u
«IIcuxonornyeckue HayKu»;
C 23.04.2021 mo 22.04.2022 ¢ 2004 ropa - mo BceM CIEIUAILHOCTSIM,
KpOME METUITMHBI U (hapMalluH;
Ccruika Ha caiit ObC — ¢ 2007 roga - mo BceM CIEIUAILHOCTSIM,
http://diss.rsl.ru BKJIFOYasl paboOThl 10 MEAUIUHE W
(dhapmanum.
Kommaectso kmroueii — 10
JuIeH3ni + pacnevyatka B MBI
b1l BUHUTHU [IpuHaIeKHOCTD — CTOPOHHSA Kpynneiimas B Poccun 6a3 gaHHBIX 110
PAH PexBuszutsl norosopa- BUHUTHU | ecrecTBEHHBIM, TOUHBIM U TEXHUYECKUM
PAH HaykaM. Bxirouaer wMarepuansl PXK
Jlorosop ot 20.04.2022 (PedeparuBnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-4426/2022 1981 r. O6uwmit oovem BJI — Gosee 28
MJIH. IOKYMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023
Ccpblika Ha calT —
http://www.viniti.ru/
KonunuecTBo kimtoueit —
JIOKQJIBHBIN JOCTYIT JIS
noJsib3oBarenet PXTY B UBI]
PXTY.
Hayuno- [IpuHagIexHOCTh — CTOPOHHSA Hayunass osnektponHass OuOnuoTexa
JJIEKTPOHHAS PexBu3uThl 0OTOBOpA — eLIBRARY.RU — 5310 xkpymnHenmmii
O6ubmroreka OOO Hayynas 351eKTpOHHas poccHiicKuii uHPOPMAIMOHHO-
«eLibrary.ru» O6ubnmoreka, AQHAINTUYECKUN TopTal B 00JacTH
JloroBop ot 24.12.2021 HAayKH, TEXHOJIOTUH, MEJULUHBI U

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CcpUika Ha caiiT —
http://elibrary.ru

oOpa3oBaHusi, coiepkaiuil pedeparsl 1
MIOJTHBIE TEKCTHI Oosiee 29 MITH HayuHBIX
cTarel W MyOMUKauuWid, B TOM YHUCIE

JIEKTpOHHBIE Bepcuu Oonee 5600
pOCCHﬁCKHX HAaYYHO-TCXHUUYCCKHX
KYpHAJIOB.
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KonunuecTBo knrouei — 1octyn
g monb3oBarened PXTY o IP-
aJpecaM HEOrPaHUYEH.

VY naneHHsli 10CTyN OCie
MEPCOHAIIBHOM PETUCTpaLlK Ha
caiite HOB.

CnpaBouHo- [IpuHagiexHOCTh — CTOPOHHSIS lNapant — cnpaBoyHO-IpaBOBasi cUCTEMA
rpaBoBas KonTpaxkr ot 27.12.2021 o  3aKoHoAaTeNbCTBY  Poccuiickoii
cHucTeMa Ne 215-2745A/2021 deneparu.
l"apanT»

Cymma xonTtpaxTa 680 580-00

C 01.01.2022 o 31.12.2022

Ccblika Ha calT —

http://www.garant.ru/

KonunuecTBo kitouelt — noctyn

Ju1st monws3oBatened PXTY no IP-

aJipecaM HeorpaHUYeH
DNeKTPOHHO- [IpuHamIe:KHOCTH — CTOPOHHSS DOneKkTpoHHass OMOIMOTEKAa BKJIIOYAET
ouomoreuHast «NEKTPOHHOE U3IaTEIbCTBO 6osnee 5000 HauMeHOBaHUN y4EOHHUKOB
cucremMa FOPAIITY U y4eOHBIX MOCOOUH 10 BCEM OTpaciiiM
U3IaTenbCTBa Horosop ot 16.03.2022 3HAHUU I BCEX YpOBHEM
«FOPAUT» Ne 33.03-J1-3.1-4377/2022 npogecCnoHaIHLHOTO o0pa3oBaHUs

OT BEAyIIUX  HAy4YHBIX  IIKOJI  C
Cymma norosopa — 478 304.00 coOnroficHHeM  TpeOOBaHWUH  HOBBIX
OI'OCos.

C 16.03.2022 no 15.03.2023

Ccoinka Ha caiit — https://biblio-

online.ru/

KonunuecTBo kitoueit — 1ocTyn

JUTS 3aPETUCTPUPOBAHHBIX

nonb3oBareneit PXTY ¢ moboro

KOMITBIOTEpA.

VY naneHHslid JOCTYII ITOCIIE

MEPCOHAIBHOM pPETUCTpalK Ha

carite ObC.
DIEeKTPOHHO- [IpuHaIe)KHOCTD — CTOPOHHSIA Kowmmnext u3nanuii, Bxondumx B 0azy
OubIoTeyHast 00O «Ilonurexpecypc» JTaHHBIX «OIEKTpOHHAas OuOIHoTeKa
cucremMa Jorosop ot 16.03.2022 TexHu4yeckoro BY3ay.
«Koncynprant | Ne 33.03-P-3.1-4375/2022
CTyJICHTa»

Cymma norosopa — 258 488 - 00
C 16.03.2022 no 15.03.2023

CcpUika Ha caiiT —
http://www.studentlibrary.ru
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KonnuecTBo kiroveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHsli 10CTyN mOCie
MEPCOHAIIBHOM PErUCTpalK Ha
caitite OBbC.

10 DNEeKTPOHHO- [IpuHan€XHOCTH — CTOPOHHSS Komnexkiust wu3gaHnuii  y4eOHMKOB |
OnbIMoTeYHAs 000 «3HAHUYMy, y4eOHBIX TOCOOMH TI0 Pa3IUYHBIM
cucTema Horosop ot 06.04.2022 oTpaciiiM 3HAaHUU A BCEX YpPOBHEU
«ZNANIUM.C | Ne 48 56¢/33.03-P-3.1-4378/2022 | npodeccroHanbHOro 00pa3oBaHusl.
OM»

CymmMma morosopa — 31 500-00

C 06.04.2022 o 05.04.2023
Ccblika Ha caiT —
https://znanium.com/
KommyecTBo kinrouen - 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
nons3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

11 WNudopmanmonn | [IpuHaniIe:;KHOCTh — CTOPOHHSIS CucremaTtuzanus, KOPPEKTUPOBKA
o- 00O «HayuHas 3neKTpoHHAas npodunei YYEHBIX PXTY u
aHAJIMTUYEeCKass | OMOIMoTEeKa YHUBEpPCUTETA B  IEJIOM. AHanu3
cucteMa Science MyOIMKAITMOHHON aKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYJIHHKOB YHUBEPCHUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha caiiT —
http://elibrary.ru

KomnuectBo kimrouent —
JIOKaJbHBIN JOCTYI IS
cotpyaaukoB MBII.

becrinatHble apXUBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOpHAYKH 1Ji BY30B.
Apxus UznarensctBa American Association for the Advancement of Science.ITaker

«Science Classic» 1880-1996

Apxus Uznarenscta Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nznarenscrsa Macturyra ¢usukn (BemukoOpuranus). [Taker «Historical Archive

1874-1999» ¢ mepBOro BeIIYCKA KAXKIAOro KypHaia 1mo 1999. 1874-1999

Apxus m3marensctBa Nature Publishing Group. ITaker «Nature» ¢ TIepBOTO BBIITYCKA

nepsoro HoMmepa 1o 2010, 1869-2010
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Apxus nznarenscrea Oxford University Press. ITaket «Archive Complete» ¢ mepBoro
BBITYCKa KKI0T0 )ypHaia mo 1995, 1849-1995

ApxuB uznarennctBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ neporo
BBIITYCKA KKI0Tr0 )ypHaia mo 1998, 1890-1998

ApxuB uznarensctBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro
BBINTYCKA KKIO0T0 )ypHaia o 1996, 1798-1997

Apxu m3narenscrea Cambridge University Press. IMTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BeIycka Kaxkaoro sxypHaia mo 2011, 1827-2011

ApxwuB xypHainoB Koponerckoro xumudeckoro oomecta(RSC). 1841-2007

ApPXHB KOJUICKIIMH XYPHAIOB AMEPHUKAHCKOTO reodusndeckoro corwsa (AGU),
npenocrapisgeMbld n3nareabctBoM Wiley Subscription Services, Inc. 1896-1996

BecrutatHble opuinansHbie OTKPBITHIE pecypchl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HaydHBIX KYPHAJIOB MO PA3IUYHBIM OTPACIISAM 3HAHUN
(oxoJ0 2 MULTHOHOB cTaTei) n3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6osiee 3000 KHUAT IO pa3IMYHBIM OTPACIISIM 3HAHHH,
MIPEIOCTABICHHBIX 122 HayYHBIMH H3/1aTEIHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza gannbix Brirogaet 6osiee 300 perieH3UpyeMBbIX KYpPHAIOB 110 OMOMEIHUITMHE,
MEIMIIMHE U €CTECTBEHHBIM HayKaM. Bce cTaTthu, pa3melieHHble B 0aze, HaXOAATCS B CBOOOTHOM
JOCTYTIE.

4. DnekTpoHHbIH pecype arXiv https://arxiv.org/

Kpynuelimmm OecriaTHbIi apXUB 3J€KTPOHHBIX HAYYHBIX ITYOJMKALUN [0 pa3jesiaM
bu3uky, MaTeMaTHKU, THPOPMATHKHU, MEXaHUKU, aCTPOHOMUU U Ouonoruu. Mmeercs
MOIPOOHBII TEMATHYECKHUIA KaTaJor ¥ BO3MOXHOCTh TIOMCKA CTATEH 110 MHOYKECTBY KPUTEPHEB.

5. Kosutekiust sxypuanoB MDPI AG http://www.mdpi.com/

MHOToIMCIUTTHHAPHBIA TMPPOBON U3IATETHLCKUI pECypC, ABJISIETCS TUIATPOPMOU IS
PEIEeH3UPYEMBIX HAYUHBIX JKYPHAIOB OTKPBITOro noctyna, nznaromuxcs MDPI AG (bazens,
[Betinapus). U3narenbcTBo BeimyckaeT 6osee 120 pa3sHOOOpa3HbIX AJIEKTPOHHBIX KYpPHAJIOB,
HAXOJSIIUXCS B OTKPHITOM JIOCTYIIE.

6. M3natenbcTBO ¢ OTKPBITHIM gocTyroM InTech http://www.intechopen.com/

[TepBoe u kpymHeiee B MUPE U3AATETLCTBO, MyOIMKYIOIIEe KHUTH B OTKPHITOM
noctyte, okosio 2500 HayuHbIx u3nanuii. OCHOBHAs TeMaTUuecKasi HalpaBJIeHHOCTD -
buznyecKkre U TeXHUYECKHE HayKH, TEXHOJIOTUH, METUIIUHCKIE HAYKH, HAYKH O )KU3HHU.

7. baza nannbIx xumudeckux coequnennii ChemSpider http://www.chemspider.com/

ChemSpider — 310 GecriatHast XMUMUYecKast 6a3a JaHHBIX, PEIOCTABIIAIONIASA OBICTPBIi
J0CTyM K Oosiee 4yeM 28 MUJUITMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOI MH(OpMAIIHH.
Pecypc npunagnexut KoponeBckoMmy xumudeckomy o6miectBy Bemnkobputanuu (Royal
Society of Chemistry).

8. Komnexmust xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komiekius ;xypHaJloB, B KOTOPBIX MTYyOJIMKYIOTCSI OTYETHI O HOBBIX
HCCJICIOBAaHMSIX B 00JIaCTH €CTECTBEHHBIX HAYK U MEIUIIMHBIL. Bce xKypHallbl pa3MenieHbl B
cBoboaHOM goctyre (Open Access), Bce CTaThU MPOXOAAT CTPOroe HAydHOE PEIICH3UPOBaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo o matentam u ToBapHbM 3HakaMm CIIIA — USPTO — npenocTasinsier
CBOOOIHBIN JOCTYI K aMEPUKAHCKUM MaTeHTaM, onyonukoBaHHbIM ¢ 1976 T. [1o HacTosmiee
BpeMsL.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
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http://worldwide.espacenet.com/

[TarenTs! (10O mMaTeHTHBIE 3asABKH) Oosiee SO HaIMOHATBHBIX U HECKOJIBKHX
MEXTYHAPOJIHBIX MAaTEHTHBIX OIOpPO, B TOM yucIe mochHbie TeKeThl nateHToB CIIA, Poccun,
®panuuu, AnMoHUH U Ap.

11. ®enepanpHblii UHCTUTYT IIPOMBILLIICHHOU COOCTBEHHOCTH (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcst PUIIC cBoboaHOTO T0CTYMA:

- DnekTpoHHble OroyuteTeHn. M3o0perenus. [Tone3nsie Moaenu.

- OTKpBITBIE PEECTPhl POCCHICKUX N300pETEHUI U 3asiBOK HA U300peTEHUSI.

- Pedepatsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [ToHbIE TEKCTHI POCCUICKUX MATEHTHBIX JIOKYMEHTOB U3 MOCIEAHET0 O(UIINATHHOTO
OrosieTeHsl.

6.3 TpeGoBaHus K KaaApoBbIM ycjaoBusiM peanusanun OOII cneunanaurera

Peannzanusa OOIl cneumanurera obecrieynBaeTcsl MEJAarornyeckMMu pabOTHUKAMU
YHHMBEpPCUTETA, a TAKXKe JIMIaMH, IpuBiekaeMbiMu K peanuzanuu OOII crnenuanurera Ha MHBIX
YCIIOBHSIX.

KBaymdukamuss  memarorudyeckux — paOOTHHKOB ~ YHUBEPCHTETa  COOTBETCTBYET
KBAJTM(PHUKALIMOHHBIM TPEOOBaHMSIM, YKa3aHHBIM B KBAJM(PHUKAIIMOHHBIX CIIPABOYHUKAX M (WIJIH)
npodeccuoHaNbHBIX CTaHAapTaX.

He menee 60 mpoOIEHTOB YMCIEHHOCTH NENAarorMyeckux paOOTHUKOB YHUBEPCHUTETA,
yuacTBytomux B peanuzauuu OOIl cneunanurera, W Jull, NPUBJICKAEMBbIX YHHUBEPCUTETOM K
peamuzanuu OOIIl cnenuanurera Ha MHBIX YCIOBHUAX (MCXOAS M3 KOJMYECTBA 3aMelLIaeMbIX
CTaBOK, MPUBEJICHHOTO K IIEJIOYNCIICHHBIM 3HAYCHUSM), BEAYT HAYIHYIO, YIeOHO-METOHYECKYIO
U (WIM) MPaKTUYECKyI0 paboOTy, COOTBETCTBYIOUIYIO MPOQUII0 NpenojaBacMoil JAUCHUILUIMHBI
(MomyIHo).

He MeHee 5 npoIEHTOB YHUCIEHHOCTH IEAArOrMYECKUX paOOTHUKOB YHHBEPCHUTETA,
yuactBytonux B peanusanuu OOIl cneuuanurera, W Jull, NPUBJIEKAEMbIX YHHUBEPCUTETOM K
peamuzanuu OOIl crenuanuTera Ha MHBIX YCIOBHAX (MCXOAS M3 KOJIMYECTBA 3aMeEllaeMbIX
CTaBOK, MPHUBEACHHOTO K LIEJIOYUCIEHHBIM 3HAYEHMSIM), SIBISIFOTCSI PYKOBOIMUTENSAMHU M (MJIN)
paOOTHUKaMU MHBIX OpraHU3allUil, OCYIIECTBISIOIIUMH TPYAOBYIO JI€ATEIIBHOCTH B
npodeccuoHalIbHON c(epe, COOTBETCTBYIONICH MPO(EeCCHOHATBEHON JEATENHPHOCTH, K KOTOPOU
TOTOBSITCS BBITYCKHUKH (MMEIOT CTax paboThl B JaHHOW mpodeccruoHalbHON cdepe He MeHee
3 mer).

He menee 60 npo1ieHTOB YMCIEHHOCTH MeJarorH4ecKuX pabOTHUKOB YHUBEPCUTETA U JIULI,
IMPUBJICKACMBIX K 06p330BaTeHBHOi/JI ACATCIIBHOCTH YHUBCPCUTCTOM HA MHBIX YCIOBUAX (I/ICXOH?[
U3 KOJMYECTBA 3aMELIAEMbIX CTaBOK, NMPHUBEIEHHOIO K IEIOYUCIECHHBIM 3HAYEHUSIM), UMEIOT
YUEHYIO CTENEHb (B TOM UYHCJE YUEHYIO CTEIEHb, MOJTYYEHHYI0 B HHOCTPAHHOM TOCYAapCTBE U
npusHaBaemyto B Poccuiickoii ®deneparun) u (Win) yueHoe 3BaHue (B TOM YUCIIE YUEHOE 3BaHMUE,
MOJIyU€HHOE B NHOCTPAHHOM IOCy/AapCcTBe U Npu3HaBaeMoe B Poccuiickoit @enepanun).

OObmiee pykoBoACTBO HayuHbIM cojepxkanueM OOIl crnenmanuteTa OCYIIECTBISETCS
HAay4YHO-IIEJarorur4¢CKumM pa6OTHI/IKOM YHUBCPCUTECTA, UMCIOIIIUM YUCHYIO CTCIICHDb (B TOM 4HUCJIIE
YUEHYIO CTENEeHb, NMPUCBOEHHYIO 3a pyOexoM M mpu3HaBaemyto B Poccuiickoit ®enepanun),
OCYIIECTBIISIIOIUM  CaMOCTOSITENIbHbIE HAay4YHO-HCCIIEJIOBATEIbCKUE (TBOPYECKHE) MPOEKTHI
(Y4acTBYIOIMM B OCYIIECTBICHUU TAaKUX MPOEKTOB) MO CIEUUAIBHOCTH, UMEIOIUM €XKETOJHbIE
nyOnMKauu 1O  pe3ysibTaTaM  YKa3aHHOM  Hay4YHO-HCCIIENOBATEeNIbCKOW  (TBOPYECKON)
JeSITebHOCTH B BEIYIIUX OTEYECTBEHHBIX M (WJIM) 3apyOeXHBIX PEIEH3UPYEMBIX Hay4HBIX
KypHaJlax M H3/IaHUAX, a TaKXKe OCYIIECTBISIOUIUM €XKEroJHYI0 anpoOaluio pe3yabTaToB
yKa3aHHOM Hay4HO-MCCJIEZOBATENILCKOM (TBOPUECKOM) MAEATENbHOCTH Ha HAIMOHAIBHBIX U
MEXTYHApOJHBIX KOH(EPEHIIHSIX.
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6.4 TpeGoBanus k GuHaAHCOBBIM ycaoBusAM peasmzanuu OOII cnennanurera

OunancoBoe obecneuenue peanuzanuu OOIl cnennanutera ocymiecTBisercs B o0beme
HE HIKE 3HAUeHUN 0a30BBIX HOPMATHBHBIX 3aTpaT HA OKa3aHUE TOCYIapCTBEHHBIX YCIYT IO
peanuzanuu 00pa3oBaTeNbHBIX MPOrpPaMM BBICIIEI0 00pa30BaHMs — MPOrpaMM CHELHATUTETa U
3HAUCHUN KOPPEKTUPYIOIMUX KOIPPHUIIMEHTOB K 0a30BBIM HOpPMATHBaM 3aTpaT, OMPEACIIIeMbIX
MuHHCTEpCTBOM HayKH U BhICIIET0 oOpa3oBaHus Poccuiickoit denepanuu.

6.5 TpeGoBaHuUs1 K NPUMEHsIEMbIM MEeXaHM3MaM OLIEHKH KayecTBa 00pa3oBaTeIbHOM
AesITeJILHOCTH M NOoATroTOBKH o0ydaommxcs no QOII cnenuanurera

KagyectBo 00pa3oBaTeNbHOM JAEATENBHOCTH M MOATOTOBKM oOydarommxcs OOII
CIeIMalITeTa ONpeAeIIAeTCs B pAMKaX CUCTEMbl BHYTPEHHEH OLIEHKH, 4 TAK)KE CUCTEMbI BHELITHEH
OLICHKHU, B KOTOPOW YHUBEPCUTET MIPUHUMAET y4acTHe Ha JJOOPOBOJIHHOIM OCHOBE.

B wnemsx cosepmienctBoBanus OOIl cnenmanuTeTa mnpu MPOBEICHUH PETYJISIPHOU
BHYTPEHHEH OIIEHKH Ka4ecTBa 00pa30BaTEIbHOMN JIEATEIFHOCTH M MOATOTOBKH O0YYaIOIIMXCS 110
OOII cnenmanurera mpuBiekaeT padoTonaTeneid u (Uian) UX 00bEAUHEHUS, UHBIX IOPUINUYECKUX
U (Win) PU3NYECKUX JINII, BKIIOYAs IEAaroruaeckux pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEW CHUCTEMbl OIEHKHM KadecTBa 0Opa3oBATENbHOU AESITENbHOCTU 1O
OOII cnenunanurera 00y4YarOMUMCS TPEIOCTABISACTCS BO3MOXXHOCTb OIEHUBAHUS YCJIOBHH,
COJlep’KaHusl, OpraHM3allid M KauecTBa 00pa30BaTEIbHOrO Mpollecca B IEIOM M OTAEIbHBIX
JTUCHUTIINH (MOJIyJIeH) U IPaKTHUK.

Buemnsis  omeHka KadecTBa  00pa3oBaTeNbHOW  JEATENBHOCTH IO  Iporpamme
CHeluajnTeTa B paMKax IMpoLeaypbl FOCY1apCTBEHHONW aKKPEIUTAIIMK OCYILECTBISETCS C LIEbI0
MOJTBEPXKJICHUSI COOTBETCTBHUS 00pa30BaTEIbHOU AESITENLHOCTH IO MPOrpaMMe CIEIUANINTETa
tpedoBanusim OI'OC BO.

BHemnnsis o1ieHKa KauecTBa 00pa3oBaTeNbHOM 1€ATEILHOCTH U MTOATOTOBKH 00YYarOIINXCs
no OOII cremuanuTeTa MOXET OCYIIECTBIATHCS B paMKax NMpodecCHOHATbHO-00MECTBEHHON
aKKpeIuTalM1, TPOBOAUMON paboToAaTENsIMU, UX O0BETMHEHUAMH, A TAKXKE YITOJTHOMOUYEHHBIMHU
UMH OpPTaHM3aLHUsAMH, B TOM UYHCIIE WHOCTPAHHBIMH OPTaHU3AIUSIMH, OO aBTOPH30BaHHBIMHU
HAallMOHAJIBHBIMU ~ IPO(ECCUOHATBHO-O0IIECTBEHHBIMU ~ OpraHu3alMsIMU, BXOJSIIIMMH B
MEXyHAPOIHbIE CTPYKTYPHI, C IIENIbI0 IPU3HAHUS KauyeCcTBa H YPOBHS MOATOTOBKU BBIITYCKHUKOB
OTBEYAIOIIUMH TpPeOOBaHUSAM NPOPECCHOHATBHBIX CTAaHAAPTOB (IpU HaMUyuM) U (WIH)
TpeOOBaHUSAM PhIHKA TPY/a K CIIEHUAINCTaM COOTBETCTBYIOIIEr0 IPOdUIIs.

7. HOPMATUBHO-METOAUYECKOE OBECIIEYHEHHUE CUCTEMbI OLIEHKH
KAYECTBA OCBOEHUSA OBYYAIOIIIUMUCSA TPOI'PAMMBI CIIEHHUAJIUTETA

B cootBerctBrn ¢ ®I'OC BO 3++ no cnenuansioctu 18.05.01 Xumuyeckast TeXHOIOTUS
HHEPrOHACHIIEHHBIX MaTEepPUaIOB U M3/EINH OlleHKa KayecTBa ocBoeHus: odyuatonmmucs OOIT
CHenuainuTeTa BKIOYAEeT TEKYIIUH KOHTPOJIb YCHEBAEMOCTH, MPOMEXYTOUHYIO aTTECTAllUI0 U
I'NA obyuvaromuxcs.

HopmatuBHO-MeToAMueckoe  oOecriedeHne  TEeKYLIEro  KOHTPOJsS  YCIEBAaeMOCTH,
npomexxyrouHoi arrectauuu u I'MA obyuatomumxcst mo OOII ciennanutera ocymecTBiIseTcs B
cootBercTBUU ¢ PI'OC BO 3++ 1 T0KaIbHBIMA HOPMATUBHBIMHM AKTaMH YHHUBEPCUTETA.

Texywui KOHMPOb, NPOMENUCYMOYHAS AMMECMAYUL U AMMECMAYUOHHbIE UCNbIMAHUSA
umo2o8oti (2ocyoapcmeeHHou umozosot) ammecmayuu eoinyckHukos OOII cneyuanumema

Tekymmii KOHTPOJIbL M MPOMEXKYTOUHAs aTTecTallds IO BCEM BHAaM y4eOHOM
JESTEIbBHOCTH 00Y4aroIIUXCsl OCYIECTBIISIETCS B COOTBETCTBUU ¢ TpeOoBaHusMU [lonoxxenus o
pPEUTHHTOBOM CHCTEME OIEHKM KauecTBa yueOHOH paboTsl cryneHToB B PXTY um. .M.
MenneneeBa, npunsaToro pemenueM YueHoro cosera PXTY wum. /.M. MenneneeBa ot
26.02.2020, nporokon Ne 8, BBeAcHHOro B aeiicTBue mnpukasoMm pekropa PXTY wum. [J.H.
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MengeneeBa ot 20.03.2020 Ne 27 O/I..

Texkymuii KOHTPOJIb YCIEBAEMOCTH OOYYAIONIUXCSl OOECIeYUBAET OLEHKY YPOBHS
OCBOCHMS JIMCLUMIUIMH, MPOXOXKIAEHUS MNpakTHK, BeimoaHeHuss BKP wu  mpoBogutcs
npernojiaBaTeyeM Ha JOOOM U3 BHIOB YYEOHBIX 3aHATUH. O0A3amensHOll cocmasnaoueil
meKyuiec0 KOHmpOoJjsa yCneeaemMoCmu A611emca yuem npenooasamenimu noceuyaemocmu
Yueonvix 3anamuil ooyuarowumuca. 1lo pezyapraTamM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH TpU
pa3a B ceMecTp JJIsl BCEX KypPCOB IO BCEM JAUCLMILTMHAM MPOBOAUTCS aTTecTalusl 00y4aroluXcs.

[TpomexyTouHasi aTTecTanus MPOBOAUTCS B (OpMe 3K3aMEHOB, 3aU4€TOB C OIICHKOH U
3a4EeTOB ISl BCEX KYPCOB MO JUCIUIUIMHAM U MPAKTHKAM, IPEIyCMOTPEHHBIM Y4eOHBIM IJIAHOM
cnenquanbHocTy  18.05.01 "Xumuueckass TEXHOJIOTHS DSHEProHACBHILIEHHBIX MAaTepUaloB U
m3aenuit". Pe3ynpTaThl caauyM 3a4€TOB OIECHMBAIOTCSA Ha "3auTeHo", "He 3auyTeHo'"; 3a4eTOoB C
OIICHKOM W  d3K3aMeHOB — Ha  "oriuyHo",  "xXopomo", '"yIOBIETBOPUTEIHHO",
"HEeYIOBJIETBOPUTEIIHHO".

[Tpu ocBoennu HacTosmeit OOIT cnenuanuTeTa U3ydeHne YaCTH JUCITUILIANH MOXKET OBITh
3aMEHEHO Ha OHJIAHH-KYpChbl, NpPU YCIOBHHM, YTO B PE3yIbTaTe€ OCBOCHMS OHJIAWH-Kypca
dbopMHUpYIOTCS TE€ >XK€ KOMIIETEHUMH (YacTh KOMIIETEHIMH), YTO W B paMKaxX yKa3aHHBIX
muciuriiH. OHIaiH-Kype TOJKEH ObITh BEIOpaH M peaan3oBaH B cOOTBETCTBUU ¢ [lonoxxenuem
0 3a4eTe pe3yJIbTaTOB OCBOEHUS OTKPBITHIX OHJIAH-KYpPCOB, pealn3yeMbIX 00pa30BaTeIbHbIMU
opranuzauusamu, B PXTY um. [I.U. Menaeneesa, npuHATOro pemesueM Y4yeHoro coseta PXTY
uM. J[.1. MengeneeBa ot 27.03.2020, mpotokoin Ne 9, BBeIeHHOTO B ICHCTBUE MPUKA30M PEKTOPa
PXTY um. I.1. MenneneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBiseTcss B COOTBETCTBMHM C TpeOoBaHusiMu [lojokeHHsT O TOpsiIKe
MPOBEJCHUS TOCYIapCTBEHHOW MTOrOBOM aTTeCTallMM MO OOpa30BaTeNbHBIM IpOrpamMmmam
BBICIIET0 00pa30BaHus — MporpaMmamM OakairaBpuara, IporpaMMaM CIIEHUAINUTETA, TPOTpaMMaM
marucrparypsl B PXTY um. JI.1. MenneneeBa, npuHATOrO peuieHrueM Yuenoro cosera PXTY um.
H.N. Menneneesa ot 30.10.2019, npotokon Ne 3, BB€ZICHHOTO B JIEMCTBUE MPUKA30M PEKTOpPA
PXTY wum. .M. Menneneea ot 14.11.2019 No 646A; IlonoxeHus O BBITYCKHOU
KBaJIM(UKAIMOHHOM paboTe ans oOydaromuxcsi Mo o0pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TMporpaMMaM OakalaBpuara, MporpaMmaM CIHElHaluTeTa, IporpamMmmam
Maructparypsl B PXTY um. /I.1. Menneneesa, npunAToro penieHueM Y yeHoro coera PXTY um.
JA.N. Mengeneesa ot 30.10.2019, npotokon Ne 3, BBEA€HHOr0 B JECMCTBUE MPUKA30M PEKTOPA
PXTY um. JI.. MenaeneeBa ot 14.11.2019 Ne 646A.

K T'MA nomyckaroTcst oOydaromuecs, He UMEIOIINe aKaIeMUUeCcKOi 3a/I0JKEHHOCTH U B
MOJIHOM 00beMe BbInoaHuBIIME yueOHbIN Tu1aH o OOII cnenmanurera B coorBeTcTBHM ¢ PI'OC
BO 3++ mno cneumanbHoctH 18.05.01 "Xumuueckas TEXHOJOTUS SHEPrOHACHIIIEHHBIX
MarepuasioB u m3genuit". Jlna npoenenuss [MIA B yHuBepcuteTe €XerogHo (GpopMUPYIOTCS
rocyaapcTBeHHbIe dk3ameHaronnbsie komuccnu (I'9K) u anennsiumonnsie komuccun. Tembr BKP
OTPaXKaIOT aKTyaJbHbIE TPOOJIEMBI, CBsi3aHHBIE CO crennaabHOCThIO 18.05.01 "Xumuueckas
TEXHOJIOTHS] SHEPTOHACHIIIEHHBIX MAaTEPUAJIOB U U3/1eNui". YHUBEPCUTET yTBEPKIAET MEPEUEHb
TEM BBIITYCKHBIX KBAIM(PHUKALMOHHBIX PadOT, MpeuiaraeMblx 00ydaromuMces (Jlanee — nepeuyeHb
TEM), U JOBOJIUT €ro JI0 CBEJICHUs 00YUJaIOLINXCsl He TMO3/JHee YyeM 3a 6 MecsIeB /10 1aThl Hayana
rOCYIapCTBEHHOW UTOTOBOM aTTECTALNU.

Tema BKP mnepcoHanbHO A KaXAOro OOYYAIOIIEroCs YTBEPKAACTCA MPHKA30M
MPOpPEKTOpa MO0 YHUBEPCUTETY TMepe]l HadyajloM BBHITIOJHEHHsI BBITYCKHOW KBaTM(DUKAIIMOHHON
paboTel. JlaHHBIM TpUKA30M YTBEpKOaeTcss Takke pykoBogutens BKP. ITlepen nauamom
BbinoiaHeHus: BKP oOyuwaromuiicsi COBMECTHO ¢ pyKOBOJIUTENIEM COCTaBJISET WHIANBUAYaAJIbHBIN
J1aH NOAroToBKU U BinosiHeHust BKP, npeaycmarpuBaroniuii o4epeIHOCTh U CPOKHU BBITOTHEHUS
OTJIeNbHBIX YacTel pabotbl. TekcT moscHuTenbHOU 3amucku BKP mpoepsiercs Ha Hanmuuue
HEIMpaBOMEPHBIX 3auMCcTBOBaHUM. [IpoBepka ocymiecTBisieTcss B cOOTBETCTBUM ¢ [lonoxkeHnueM o
MOPSIIKE MPOBEPKU BBIMYCKHBIX KBATH(DHUKAITMOHHBIX pa0OT W HAYIHBIX JIOKJIAJ0B 00 OCHOBHBIX
pe3ynbTaTax IMOATOTOBICHHBIX HAyYHO-KBaTU(UKALMOHHBIX padoT (Auccepranuil) Ha 00beM

224



3aMMCTBOBAaHUS M WX pa3MEIIEHUs B  O3JIEKTPOHHO-OMOImoreunoit cucreme PXTY
uM. JI.11. MenneneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. [.M. MenzaeneeBa
o1 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B J€WCTBUE mpuUKa3oM pekTtopa PXTY
uM. JI.1. Menneneena ot 14.11.2019 No 646A.

3amuta BKP npoBoautcs Ha OTKpBITHIX 3acenanusix ['DK ¢ ydacTueM He MeHee NBYX
Tpereii ee cocraBa. ['paduk 3ammtel BKP cocraBnsieTcs mo coriiacoBaHuio ¢ 00y4JaronuMucs 1
JIOBOJIMTCS IO CBEJICHMs OOydJaroniuxcs He mo3aHee, 4yem 3a 30 aHeit no Havana padotsl ['OK.
Pesynmbrater  paborer DK ompenensitorcss  omeHkamu — "oramuno",  "Xopomio",
"yIOBIETBOPUTENHHO", "HEYJIOBJIECTBOPUTEILHO" W OOBSBISIIOTCA B TOT JKE€ JI€Hb IIOCIHE
opOopMIICHHS B YCTaHOBIIEHHOM TMOPSJIKE MPOTOKOJOB 3acefaHuii komuccuil. [1lo oxoHuaHUM
pabotsl pencenatens [ DK cocTaBisieT OTYET O MpoaesaHHoN paboTe.

Jnst oOyyaromuxcs W3 4Yuciaa MHBAIMAOB W JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3nopoBbss ['MA mpoBOAMTCS C y4eTOM OCOOEHHOCTEH HUX NCHUXO(PU3UYECKOTO pPa3BUTHS,
WHJUBUTyaJIbHBIX BO3MOXXHOCTEH U COCTOSTHUS 3/10POBbSI.
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0.

8. PABOYME ITPOI'PAMMBI JUCHUIIVINH, IPAKTUK U I'HA

Paboune nporpaMMpl AUCITUTLINH, TpakTHK 1 [ A
Pycckuit s13b1k (Kak HHOCTPAaHHBIN )
Ucropus (ucropust Poccuu, BceoOimas nctopus)
dunocodus
[IpaBoBeneHue
Okonorus
DKOHOMUKA U YIIPaBJIEHHUE POU3BOICTBOM
be3onacHoCTh KU3HEAEATETBHOCTH
Maremartuka
OcHoBBI HTHPOPMAITMOHHBIX TEXHOIOTHIA

[IpodunsHoe mporpaMMHoOe obecreueHune sl petieHus 3a1a4 npodeccuoHanbHON

JEATEIIbBHOCTH
®duznka

OO6m1ast 1 HeOpraHu4ecKas XUuMus

Opranuueckas XuMus

dusnyeckas XuMus

AHanutuyeckas XuMHs U (QU3UKO-XUMUYECKIE METO/IbI aHATT3a
Kommongnasa xumus

Nnxenepnas rpaduka

KowmrmerotepHas rpaduka

Mexanuka

MarepuanoBeieHHE U 3aIUTA OT KOPPO3HH

DNEKTPOTEXHUKA U TPOMBIIICHHAS 3JIEKTPOHUKA

[Ipoueccol n anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OO0mas XuMHYecKas TEXHOJIOTH

Cuctembl ypaBJIeHUS] XUMUKO-TEXHOJIOTHIECKUMHU MPOIIECCAaMU
XHUMUYECKHUE TTPOLIECCHI U PEAKTOPBI

MoaenupoBaHre XUMUKO-TEXHOJIOTHYECKHUX MPOLECCOB
dusnyeckas KyJabTypa ¥ ClIOpT

DONeKTUBHBIE TUCIUIUIMHEI IO (PU3NYECKON KYIbTYpE U CIIOPTY
DHEproHachIIEHHbIE MATEpUabl: BUAbI, CBONCTBA, IPUMEHEHUE
BuyTpennss 6annucTuka

Xumnueckas gusuka SHM

®u3uKa U XUMUS MOJTMMEPOB

Texnonorus nepepaborkun SHM

Texnonorus cmeceBsix DHM

[IpoexktupoBanue u o6opynoBanue npou3oAacTs DHM u uznenwii
TexHuuyeckas TEpPMOJMHAMHUKA U TEIJIOTEXHUKA

HpOGKTI/IpOBaHI/IC IMPONCCCOB U alIapaToB XUMHYECKOM TEXHOJIOTHU
Mexanndeckue IMPOLECChI U arrmapaTbl JJIA TEXHOJIOTMHU IMMOJIUMEPHBIX KOMHOSHHHﬁ,

MOPOXOB U TBEPJBIX PAKETHBIX TOILIMB
OCHOBBI KBAaHTOBOW XMMUH TTOJIMMEPHBIX MaTepPHAJIOB
OCHOBBI TEXHMUECKOTO PEryJIUPOBAHUS U METPOJIOTUU
KyneTyponorus

MeHemKMEHT

OcHOBHBIE BUBI BOOPYX)eHUS (0030p)

Teopus TEXHOJIOTHYECKUX MPOIECCOB

Teopus u cBoiictea DHM

OCHOBBI TEXHOJIOTHYECKOH Oe30macHOCTH Mpou3BoAcTBa DHM u uznenmii
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47. Yupasnenue kauecteom DHM

48. TIpunHuumel komMmnoHoBkH DHM paznuuHoro HazHaueHUS

49. Hay4yHo-uCCIIeI0BaTENbCKUM MPAKTUKYM

50. YueOHast HayyHO-HCCIe1oBaTeIbCcKas pabora

51. Couumonorus

52. Kongmukronorus

53. CounanbHO-TICUXO0JIOTHUYECKHE OCHOBBI PA3BUTHSI TUYHOCTH

54. VInxeHepHast ICUXO0JI0TUs

55. [IpoGaemMbl YCTOMYUBOTO pa3BUTHS

56. AHanmM3 TEXHOTCHHOTO PHUCKA

57. Y4eOHas mpakTUKA: 03HAKOMHUTEIbHAS TIPAKTUKA

58. [Ipou3BoacTBEHHAS TPAKTUKA: TEXHOJIOTUYECKAsl PAKTUKA

59. IIpon3BoACTBEHHAS MTPAKTUKA: HAyYHO-HCCIIeI0BaTeIbCccKas paboTa

60. ['ocynapcTBeHHas UTOrOBasi aTTECTALMS: BBIIIOJHEHHE, IIOATOTOBKA K MPOLIEAYPE 3aIIUTHI
1 3alIUTa BBITYCKHON KBaU(UKAIIMOHHON paboThI

61. ['paxkmaHcKast 3aIUTa B YPE3BBIYAHBIX CUTYAIHSIX

62. IlepeBo HAyYHO-TEXHUYECKOH JIUTEPATYPhI

Bxosamux B OOII o cnermansHocty "18.05.01 XumMuueckas TEXHOJIOTHS SHEPrOHACKIIIIEHHBIX
MaTepHaioB U M3Aeui", crienran3anus "XuMrudeckass TeXHOJIOTHS MOJTUMEPHBIX KOMIIO3UIIUH
MOPOXOB W TBEPJIBIX PAKETHBIX TOIUIMB'", BBIMIOJIHEHBl B BHJE OTIEIBHBIX JOKYMEHTOB,
SIBJIIAIONINXCS HEOTheMIeMOH yacTbio manHou OOIL.

9. ®OHIbI OHEHOYHbLIX CPEACTB JAJIs ITPOBEJEHUA TEKYIIEI'O
KOHTPO.ISI YCIEBAEMOCTH, TIPOMEXKYTOUYHOM ATTECTAIIAU Y THA
OBYYAIOIIUXCH OOII CHEIMAJIMTETA

B cootBerctBun ¢ ®I'OC BO 3++ no cnenuansHocty 18.05.01 Xumudeckast TEXHOJIOTUS
HHEPrOHACHIILEHHBIX MAaTEPUAIOB U U3JCIUH JUIs aTTeCTallui 00YJaroLINXCsl Ha COOTBETCTBHE X
NEPCOHAIBHBIX JOCTHXKEHUH nodTanubiM TpeboBanusm OOII cnennanurera pazpadoranst POC
0 KaXIOW IUCHMIUIMHE, NpakTuke, ['MA, Bkirouaromue TUIOBBIE 33JaHUs, KOHTPOJbHBIE
paboThI, TECTHI, BOMPOCH! K 3a4€TaM W 3K3aMEeHaM, CPE/ICTBAa M METOJbI OLIEHKH, ITO3BOJISIONIIE
OLIEHUTH 3HAHUS, YMEHUS, HABBIKM M YPOBEHb NPUOOPETEHHBIX KOMIIETEHIHH.

®OC mno nucuuruiiHaM, npaktukaMm, [MA pa3pabareiBaroTCsi B COOTBETCTBUU
c IlopsakoM pa3pabOTKU M YTBEpXkJAEHUS 00pa30BaTENbHBIX IPOrpamMM, YTBEPXKIECHHBIM
pemennem YueHoro coera PXTY wum. JI.U. MenneneeBa ot 25.06.2020, mpotokon Ne 12,
BBEJCHHBIM B jeiicTBHe mnpukazoMm pekrtopa PXTY um. .M. Menneneesa ot 29.06.2020
Ne 48-O[1.

®OC no gucnuminHam, npaktukam u ['MA:

Pycckuit s3bIK (Kak HHOCTPaHHBIN)

Hctopus (ucropust Poccun, Bceob1mas ucropusi)
dunocodus

IIpaBoBeneHue

OKoJorus

DKOHOMMKA U YIIPaBJIEHUE IPOU3BOACTBOM
Be3omacHOCTE KU3HEAEITETbHOCTH
Maremaruka

OcHOBbBI HTHPOPMAITMOHHBIX TEXHOJIOTHM

0. IIpodunsHOE MporpaMMHoOe oOecredeHre sl peleHus 3a1a4 MpoheccuoHaTbHON
NEeATEIbHOCTH

RBoOoo~NooGa~wNE
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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.
S7.
58.
59.

®uznka

OO01mmas u HeopraHu4YecKasi XUMUS

Opranuueckas XumMus

dusnyeckas XuMus

AHanutuyeckas XUMHs 1 QU3NKO-XUMUYECKHE METO/IbI aHATTU3a
Konnouanas xumust

WnxenepHas rpaduka

KommerorepHas rpaduka

Mexanuka

MarepuanoBeeHUE U 3a1UTa OT KOPPO3UU

DNEeKTPOTEXHUKA U TPOMBIIICHHAS 3JIEKTPOHUKA

[Ipoueccsl n anmaparbl XUMUYECKOW TEXHOJIOTHHU

OO01as xuMHYecKas TEXHOIOTHS

Cucrembl ynpaBJIeHUS] XUMHUKO-TEXHOJIOTUYECKUMHU MPOIIECCaMU
XHUMHUYECKHUE TIPOLECCHI U PEAKTOPHI

MoaenupoBaHHe XUMUKO-TEXHOJOTMYECKHUX MPOLECCOB
duznueckas KylbTypa U CHOPT

DNEKTUBHBIC TUCIUTUIMHBI 110 GU3NICCKON KYIbTYPE U CIIOPTY
DHEproHachlIEHHbIE MATEpUabl: BUAbl, CBONCTBA, IPUMEHEHUE
BuyTpennss 6ammcTika

Xumunyeckas ¢puznka JHM

®u3uKa U XUMUS MOJTUMEPOB

Texnonorus nepepadorku SHM

Texnonorus cmeceBsix DHM

[IpoektupoBanue u o6opynoBanue npousoAacTs DHM u uznenwii
TexHuuyeckas TEpMOJMHAMMUKA U TEIIIOTEXHUKA

[IpoekTupoBaHue NPOLIECCOB U aNlIapaTOB XUMHYECKOU TEXHOJIOTUU
MexaHn4eckre mpoLeCcChl U anmnapaThl 1S TEXHOJIOTHUH MOJIMMEPHBIX KOMITO3UIUH,
MIOPOXOB M TBEP/IBIX PAKETHBIX TOILIUB

OCHOBBI KBAHTOBOW XMMUU TOJIMMEPHBIX MaT€pPHAJIOB

OCHOBBI TEXHMUECKOTO PEryJIUPOBaHUS U METPOJIOTUU
Kyneryponorus

MenemKMeHT

OcHoBHBIE BUIBI BOOPYX)eHUs (0030p)

Teopust TEXHOIOTUYECKUX IIPOLIECCOB

Teopus u cBorictea DHM

OcCHOBBI TEXHOJIOTHYECKOM Oe30macHocTH pou3BocTBa DHM u nznenmit
VYmpasnenue kauectsom DHM

[Ipunnuner komnoHoBku DHM pa3nuuHoro Ha3HaAYeHUS
HayuHo-nccnenoBarenbCckuii IpakTUKYM

VYyeOHasi HAy4yHO-UCCIIeI0BaTeNbCcKasi paboTa

Conuoiiorus

Kondguukronorus

CounanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHUA TUYHOCTH
HNuxenepHas ncuxoorus

[Tpo6eMbI yCTONYMBOTO Pa3BUTHS

AHali3 TEXHOTEHHOTO pUCKa

VYyeOHas mpakTUKa: 03HAKOMUTEIbHAS TIPAKTHKA
[Ipon3BOACTBEHHAS MPAKTHKA: TEXHOJIOTMYECKasi MPAKTUKA
[Ipoun3BoaCcTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BATEIbCCKast paboTa
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60. ['ocynapcTBeHHass UTOroBasi aTTECTALUSA: BBIIOJIHEHHE, IIOATOTOBKA K IPOLIEAYPE 3alUThI
U 3aIIUTa BBITYCKHOW KBaJTHU(PHUKAIIMOHHON paboThI

61. ['paxxaaHcKast 3alIUTa B YPE3BbIUANHBIX CUTYALMSIX

62. [lepeBo HAYYHO-TEXHHUUECKON JTUTEPATYPHI

Bxomssmux B OOIl mo cnemmansHoctn  "18.05.01  Xumuueckas  TEXHOJOTHUS
HSHEPrOHACHIIICHHBIX MaTepUaloB U W3Aenui", cnenuanuzanus "XuMudeckas TEXHOJIOTHUs
MOJIMMEPHBIX KOMIO3UIMI MOPOXOB U TBEPIBIX PAKETHBIX TOIUIMB'", BBINOJHEHBI B BHJE
OT/IENIbHBIX JIOKYMEHTOB, SIBJISIOIIUXCS HEOThemiieMon yacThio qanHoi OOIL.

10. METOAUYECKHUE MATEPHAJIBI 110 JUCHUIIJIMHAM, IPAKTUKAM U I'HA

Metoauueckue MaTepuabl 0 JUCHUIUIMHAM, TTpakTukam u [A:
Pycckuit s13b1k (Kak HHOCTPAaHHBIN )
Ucropus (ucropust Poccuu, BceoOmas nctopus)
dunocodus
IIpaBoBEICHME
DKOJIOTHs
DKOHOMUKA U YIIpaBlieHHUE POU3BOIACTBOM
be3onacHOCTb JKU3HEACATENBHOCTH
Marematuka
OcHoBBI HTHPOPMAITMOHHBIX TEXHOIOTHIA
0. [IpodunsHOE MpOrpaMMHOE OOecTieueHHe sl pelieH s 3a1a4 NpodecCHOHaTbHON
JEeSATSIILHOCTH
11. ®uzuka
12. O6miast u HeOpraHUYECKasT XUMHSI
13. Oprannueckasi XUMHs
14. duznueckast XuMust
15. AHanuTHueckas XUMHS U (PU3NKO-XUMUYECKIE METO/IbI aHATTN3a
16. KommonaHast XUMHS
17. NnxenepHas rpaduxa
18. KommproTepHas rpaduka
19. Mexanuka
20. MarepuasioBe/IcHHE U 3alIUTa OT KOPPO3UU
21. DNeKTpOTEeXHUKA U TPOMBIIIUICHHAS DJIEKTPOHHUKA
22. TIporecchl 1 anmaparbl XAMHYECKOW TEXHOJIOTHH
23. O0mast xumMu4deckast TEXHOJIOTUS
24. CucTtembl yIpaBICHHS] XUMUKO-TEXHOJIIOTHICCKUMU TIPOTIECCAMU
25. XuMuueckue mpolecchl U PeakTophl
26. MonennpoBaHie XHMHUKO-TEXHOJIOTHYECKHX TTPOIIECCOB
27. ®duznyeckas KyJabTypa U CIIOpT
28. DeKTUBHBIC JUCIHILTAHBI TT0 (PH3UIECKON KYJIBTYpe U CIIOPTY
29. DHeproHachIIIeHHbIE MaTEPHUAIIBI: BUJIbI, CBOICTBA, IPUMEHEHHE
30. Bayrpennss 0aummcTuka
31. Xummnueckas ¢pusuka SHM
32. ®u3uka 1 XUMHS [TOJTUMEPOB
33. Texnomorus nepepaborkrn DHM
34. Texnonorusi cmeceBbix DHM
35. IIpoekTupoBanue U 000pya0BaHKe Mpon3BoacTB IHM u u3nenmit
36. Texnuveckasi TepMOJUHAMIKA U TETIJIOTEXHUKA
37. TIpoekTupoBaHUE MPOIECCOB U AlapaTOB XUMHUIECKONW TEXHOIOTHH

BOo~NooGa~WONE
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38. MexaHuueckue MpoLecCchl U anmnapathl 1715 TEXHOJIOTUU TOJTUMEPHBIX KOMIO3HUIIHH,
MIOPOXOB U TBEPJABIX PAKETHBIX TOTIUB

39. OCHOBBI KBaHTOBOW XMMHH MOJIMMEPHBIX MaTepHAIIOB

40. OcHOBBI TEXHHUYECKOTO PETYIIUPOBAHUS K METPOJIOTUI

41. KynasTyposorus

42. MeHeHKMEHT

43. OcHOBHBIE BUIbI BOOPYKEHHUsI (0030D)

44. Teopust TEXHOJOTMYECKUX ITPOLIECCOB

45. Teopust u cBoiictea OHM

46. OcHOBBI TEXHOJIOTHYECKON Oe30nmacHocTy mpou3BoacTBa DHM 1 n3znenuit

47. Ynpasnenue kauectsoM DHM

48. TIpuHnumel KoMrnoHoBKH DHM paznuuHoro Ha3HAYEeHUS

49. Hay4yHo-uCCIIeI0BaTENbCKUM MPAKTHKYM

50. YueOHast HayyHO-HCCIe1oBaTeIbCcKas pabora

51. Coumonorus

52. Kongnukronorus

53. CounanbHO-TICUXOJIOTHYECKHE OCHOBBI PA3BUTHSI TUYHOCTH

54. VInxeHepHast ICUXO0JI0TUs

55. IIpobaembl yCTONYUBOTO Pa3BUTHUS

56. AHanM3 TEXHOTCHHOTO PHUCKA

57. YuebHast mpaKkTUKa: 03HAKOMUTENIbHAs IPAKTHKA

58. [Ipon3BocTBEHHAS TPAKTHUKA: TEXHOJIOTHYECKAs IIPAKTHUKA

59. IIpon3BoACTBEHHAS MMPAKTUKA: HAYYHO-HUCCIIEeI0BaTENbCcCKas paboTa

60. ['ocynapcTBeHHAst UTOrOBasi ATTECTALMS: BBIIIOJHEHHE, IIOATOTOBKA K MPOLIEAYPE 3aIUThI
1 3alIUTa BBITYCKHON KBaU(UKAIIMOHHONU paboThI

61. ['paxkmaHcKast 3aIUTa B YPE3BBIUANHBIX CUTYAIHSIX

62. IlepeBo HAyYHO-TEXHUYECKOH JIUTEPATYPhI

Bxomamux B OOIl mnmo coemmanbHocTtH  "18.05.01 Xumudeckasds  TEeXHOJOTHS
HSHEPrOHACHIIICHHBIX MaTepUaloB M W3Aenui", cnenuanu3anus "XuMU4ecKas TEXHOJOTHUs
MOJIMMEPHBIX KOMIIO3HUIIMN TMOPOXOB M TBEPJBIX PAKETHBIX TOIUIMB'", BBIMOJHEHBI B BHJIE
OTJIENIbHBIX IOKYMEHTOB, SIBIISIOIINXCS HEOTheMiIeMOr yacThio fanHoi OOIL.

11. PABOYAS ITPOI'PAMMA BOCIIUTAHUSA
Pabouas mnporpamma BocnuTaHus, Bxojgdmas B OOIl mo chnenmaibHOCTH
18.05.01 Xumuueckasi TEXHOJIOTUSI SHEPTOHACBHILIEHHBIX MAaTEPUAJIOB U U3AEIUH, ClIeUaIN3aIHs
"Xumuyeckasi TEXHOJIOTHS MOJIMMEPHBIX KOMIIO3ULIAN NMOPOXOB M TBEPIBIX PAKETHBIX TOIUIUB',
BBITIOJIHEHA B BUJIE OT/IETIBHOTO JJOKYMEHTA, SBJISIOLIErocss HeoThemiieMoil yacTbio fanHoi OOIN.

12. KA.JIEH)IAPHI)II71 IIJIAH BOCIIUTATEJBbHOM PABOTHI
Kanenmapuseiii miian BocnutaTenbHO padotsl, Bxomsaumii B OOIl nmo cnenuambHOCTH
18.05.01 Xumuyeckasi TEXHOJIOTHSI SHEPTOHACHIIIEHHBIX MATEPUAIIOB U U3/ICIIHI, CTIEIUaIn3aus
"Xumuueckasi TEXHOJIOTUS MOJMMEPHBIX KOMITO3HUIIMI TTOPOXOB U TBEPBIX PAKETHBIX TOILIUB'",
BBITIOJIHEH B BUJIE OTAEIBHOTO TOKYMEHTA, SIBJIAIOIIEr0oCs HeOTheMIieMOor YyacThio nanHo OOIT.

230



