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1 OBIIME ITOJIOXKEHUSA

1.1. OcnoBHass mnpodeccuoHajbHass o0pa3oBaTeJbHAs TMPOrPaMMa  BbICHIETO
0o0pa3oBaHuA — MporpaMMa noJAroTOBKU MHKeHepa (1ajiee — mporpamma cneuuajaurera, OOII
crenuaauTeTa), peanuzyemas GeaepaibHbIM TOCYIapCTBEHHBIM OIOPKETHBIM 00pa30BaTeIbHBIM
YUpEKICHUEM BBICIIET0 00pa3oBaHusl «POCCHMCKHN XHUMHKO-TEXHOJOTHUYECKHH YHUBEPCHUTET
umenu /.. MeHaeneeBa»y B COOTBETCTBHH ¢ (efiepalbHBIM TOCYIaPCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJApPTOM BBICIIETO O0pa3oBaHUs — crnenuanuTeT 1o crnenraibHocTd 18.05.02 Xumuueckas
TEeXHOJIOTUSI MATepHaJ OB COBPEMEHHOW DJHEPreTUKH, crenuanu3auus «XuMudeckKasi
TEeXHOJIOTHSI MATEPHAJIOB SI/IEPHOT0 TOIJIMBHOIO WLHMKJA» TPEICTABIAET COOOM KOMIUICKC
OCHOBHBIX XapaKTEPUCTHK 0Opa3oBaHUS M OPTaHU3AMMOHHO-TIEArOTMYECKUX YCIOBHM, KOTOPBIMA
MPEACTABICH B BHJIC YYeOHOIO IUIaHA, KaJICHIApHOro ydeOHOro rpaduka, pabouyux Iporpamm
JUCIUIUIMH  (MOJIyNiel), OIEHOYHBIX W METOJUYECKHX MaTepHalioB, padoyeil mporpaMMmsl
BOCITUTaHUs, KAJICHIAPHOTO TUIAaHA BOCIIUTATEIILHON paboThI, (hOpM aTTeCTAIUH.

1.2. HopmaTuBHBIE TOKYMEHTBHI /IJisi Pa3padoTKH MNPOrpaMMmbl CHENHAJINTETA 110
CIEeHAJIBbHOCTH COCTaBIISAIOT:

— ®enepanpHbiii 3ak0H oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanum B Poccuiickoit
denepauny;

— Ilpukaz MuHucTepcTBa Hayku U BbIciiero oOpaszoBanusi Poccuiickoit ®enepanuu OT
07.08.2020 Ne 913 «OO06 yTBepkIeHUH (eaepalbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTEIBLHOTO
CTaHJapTa BBICHIETO OOpa3oBaHMs — crneruanuter 1o crnenuanbHocTH 18.05.02 Xumudyeckasi
TEeXHOJIOTUSI MATEPUAJIOB COBPEMEHHOW JHepreTuku» (C M3MEHEHHUSIMU W IONOJHEHUSIMU)
Penaxnus ¢ m3amenenussmu Ne 1456 ot 26.11.2020;

— Ilpukaz MuHucrepcTBa Hayku U BbIciiero oOpaszoBanusi Poccuiickoit ®enepanuu OT
06.04.2021 Ne 245 «O06 yrBepxkaenun [lopsinka opraHu3anuy U OCYIIECTBIECHUSI 00pa30BaTEIbHOM
JIESTENIbHOCTH M0 00pa3oBaTEeNIbHBIM IpOTrpaMMaM BBICIIETr0 00Opa3oBaHUs — Iporpammam
OakanaBpuaTa, IporpaMmam CreUuaInTeTa, MPOrpaMMaM MarucTpaTypbly,

— IIpodeccuonanbupiii cranmapt «mxeHep-uccienoBaTenb B 00JacTH  pa3leieHUs
M30TONOBY», YTBEPKICHHBIM NPUKa3oM MuHuCTEpCTBA TPyJla M COLMAIBHON 3alIuThl Poccuiickon
®enepannn ot 05.06.2017 r. Ne 474 g;

— Tlpodeccuonanpupiii cTaHaapT «CHeNUamUCT MO PaJUaAllMOHHOMY KOHTPOJK aTOMHOMN
OTpacin», YTBEPKICHHBIN MpUKa3oM MUHHCTEpCTBA TpyAa M COUMAIBHOW 3amuThl Poccuiickoit
®enepannn oT 04.02.2021 Ne 441 u;

— Tlpodeccuonanphbiii crangapT «CHenuamIucT Mo TEXHOJIOTHH MPOU3BOJICTBA MPOAYKIIUU
C TPUMEHEHHEM HAHOCTPYKTYPHUPOBAHHBIX  KAaTaJW3aTOPOB», YTBEPXKIAEHHBIM  MPUKA30M
MuHucrepcTBa TpyJa u couranbHou 3amuThl Poccuiickoit @eaepannn ot 05.10.2021 Ne 674 H;

— IIpuxa3 MunuctepctBa oOpa3oBanuss u Hayku P® or 23.08.2017 Ne 816 «O6
yrBepkaeHnn llopsigka mpuUMEHEHUs OpraHU3alMsIMHU, OCYIIECTBIISIIOIIUMU 00pa30BaTEIbHYIO
JESTENIbHOCTD, DJIEKTPOHHOTO OOyUYeHUS, MUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH MPHU
peanm3aui  00pa30BaTENBHBIX  MporpamMm»  [DJEKTpoHHBIM  pecypc]. Pexum  gocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA%
EO%E7/ (nara obpamienus 01.02.2022);

— Ilpukaz MuHucrepctBa Hayku U Bbiciiero oOpa3zoBanusi Poccuiickoit ®denepanum,
MununctepcTBa npocsemnieaus Poccuiickoit @enepariuu ot 05.08.2020 Ne 885/390 «O mpakTudeckoi
MOJITOTOBKE 00yYarOIIUX s [DnexkTpoHHbII pecypc]. Pexum JocTymna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus 01.02.2022);

— Ilonoxxenue 00 oOpraHuM3allid W HCHOJb30BAHUU DJIEKTPOHHOTO OOY4YEHHS H
JTUCTAHIIMOHHBIX O0pPa30BaTENbHBIX TEXHOJOTHH MPH pealu3aluyd 00pa30BaTeIbHBIX MPOTPaMM B
denepalbHOM  TOCYAApCTBEHHOM  OIOJDKETHOM  0Opa30BaTE€IbHOM  YUPEXKICHHH  BBICIIETO
oOpa3oBanus «Poccuiickuii XuMUKO-TexHONorndeckuii yauBepcurer umenn /.M. MenneneeBay,
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npussToe pemeHueM YueHnoro cosera PXTY um. /.M. Menneneesa ot 27.03.2020, nmporokost Ne
9, BBedaeHHOEe B JciicTBHE TmpukazoM u.o. pekropa PXTY wum. .M. Menneneera ot 27.
03.2020 No29O/ [DnmekTpoHHBIN  pecypc]. Pexum nocryna:
https://muctr.ru/upload/university/departments/uu/local doc/ITomoxenne D0u10T.pdf (mara
oOpatuenus 01.02.2022);

— llonoxkeHne O TpakTUYECKOHl  moAroroBke  oOywarommxcsi B (egepaibHOM
TOCYJapCTBEHHOM  OIOJDKETHOM  00pa3oBaTEIbHOM  YUPESKICHHHM  BBICIIETO  OOpa3OBaHUSA
«Poccuiickuii XMMUKO-TEXHOJIOTHYeCKUil yHuBepcuter umenu .M. MenzaeneeBa», npuHATOE
pemieanem Yuenoro coera PXTY uwm. JI.U. MenneneeBa ot 25.11.2020, npotokos Ne 4, BBeieHO
B JeiictBue mpukazom H.0. pekropa PXTY um. J.M. MenneneeBa or 26.11.2020 Ne 1170/
[DnexTpoHHBINA pecypc]. Pexum JocTymna:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxxenne%200%20npakTuaeckoii%2
Omoaroroske.pdf (mara obpamienns 01.02.2022).

— Ilpu oOCBOGHWM [UCIUIUIMH ¥ TPAKTUK CTYACHTHI JIOJDKHBI ~ MCIOJB30BaTh
uH(pOpMalMOHHBIE U UH(POPMALIMOHHO-00pa30BaTENbHBIE PECYPCHI CIEAYIOIINX TOPTAJIOB U CATOB:

— Cucrema denepanbHbIX 00pa3oBaTeIbHbIX TOpTaNoB. CHcTeMa OTKPHITOrO 00pa30BaHUsI.
Koncantunroseiii neurp HMOC OO P® [OnektpoHHbli pecypc] — Pexum pgocryna:
http://www.openedu.ru/ (nara obparmienus 01.02.2022).

— HWnadopmanmonnas cucreMa «EamHOE OKHO JocTyma K 0Opa30BaTelbHBIM pecypcam».
URL.: http://window.edu.ru/ (zara obpamenus 01.02.2022).

— ®3IIO: coorBerctBue TpeboBanusmM OI'OC [DnekrponHslit pecypc| — Pexxum gocryma:
http://fepo.i-exam.ru/ (zara o6pamienns 01.02.2022).

1.3. O6umas xapakTepucTHKA MPOrpaMMbl clelUATNTETa

Lesbi0 mporpaMMbl CieNMAIMTETA SBISIETCSA CO3JaHUE I OOYUYaArOIIMUXCs YCIOBHMA ISt
npUOOpeTeHUsT HEOOXOAUMOTO ISl OCYHIECTBIICHUS NPO(ECCHOHATBHONW AEATEeIbHOCTH YPOBHSA
3HaHUH, yMEHHI, HAaBBIKOB, OIBITa JEATEIIFHOCTH W TOATOTOBKM K 3alIUTE BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboTBhI.

[Tomyyenue oOpazoBaHus 1O 0OOpa30BaTEIBHOM MPOrpaMMe BBICHIETO OOpa30BaHUS —
nporpaMMe CrHelUaluTeTa JOMYyCKAaeTcss TONbKO B 00pa30BaTENbHOW OpPraHM3alldd BBICIIETO
oOpa3oBaHus (1anee — OpraHu3anms).

OOyuenue 1o 0Opa3oBaTeNbLHOW NpPOrpaMMe BBICIIEr0 O00pa3oBaHHUS — MporpamMme
creruanuTeTa B 00pa3oBaTeIbHON OPraHnU3alliy OCYIECTBIIsSIETCA B 04HOM popme oOyueHusi. O0bem
nporpaMMsl crieranutera cocranisgeT 330 3a4eTHBIX eAMHUIL (Janee — 3.€.) BHE 3aBUCUMOCTH OT
dopmbl  O0y4YeHHsI, TNPHUMEHSEMBIX OOpA30BATENBHBIX TEXHOJIOTHH, peaTu3ali MPOrPaMMbl
CHelMalIuTeTa C MCIOJIb30BaHUEM CETEBOM (hOpMBI, pealu3aluu MPOrpaMMbl CIEHUAIUTETa IO
WH/IMBUIYAIbHOMY Y4€OHOMY TUTaHY.

Cpok mosyueHust 00pa3oBaHMs IO IporpaMMe cIeluanuTera (BHE 3aBUCUMOCTH OT
NpUMEHSeMbIX 00pa30BaTeNIbHBIX TEXHOJIOTHIN):

— B OYHOHM (opme 00yueHHs!, BKIItOYasi KAaHUKYJIbI, IPEJOCTaBIIEMbIE TIOCIIE MPOXOXKICHUS
rOCyIapCTBEHHOW UTOTOBOM aTTECTAllMU, COCTABIISIET 5,5 JET;

— Npu 00yYEHUH 10 UHIMBHUyaIbHOMY yuyeOHOMY MlaHy MHBaIua0B u jul ¢ OB3 moxer
OBITH YBENTMYEH T10 UX 3asBICHUIO He Oosiee ueM Ha 1 rof.

O6beM mporpamMmbl CHELUANNUTETa, PEANU3YEMbIH 3a OAMH y4eOHBIH TOJ, COCTaBISET HE
6onee 70 3.e. BHE 3aBUCHMOCTH OT IMpPHUMEHSIEMbIX 00pa30BaTENbHBIX TEXHOJOTUH, pealn3aluu
OporpaMMbl  CHEMAIUTETa C HCIOJIb30BAaHMEM CETEBOW (OPMBI, peaau3ali HpPOTrpPaMMBI
CTHEeHAINTETA 110 MHINBUAYATLHOMY Y4eOHOMY TUIaHY (32 UCKIIIOUEHHEM YCKOPEHHOTO O0Y4eHHs),
a IpH YCKOPEHHOM 00yueHuu - He Oonee 80 3.e..

[Tpu peanu3zauy mporpaMmsbl CrEIMATUTETa OPraHU3aLUs BIIPaBe MPUMEHATh JIEKTPOHHOE
o0y4yeHHe, TMCTaHIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH.

Peanuzanust mporpaMMbl CHielMaIWTETa ¢ MPUMEHEHHEM HCKIIOUYUTEIHHO JIIEKTPOHHOTO
00y4YeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTELHBIX TEXHOJIIOTHI HE JOMYCKASTCS.
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DNEeKTpOHHOE O0YYeHHE, JUCTAHIIMOHHBIE OOpa3oBaTENbHBIE TEXHOJOTHH, MPUMEHSIEMBbIC
pu 00y4YeHUH UHBAJIMOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 3/10pPOBbs (Jjajiee - MHBAIHIbI
u muna ¢ OB3), DOmKHBI HpeaycMaTpuBaTh BO3MOXKHOCTH INpHEMa-lieperadyd HH(POpMaluU B
JOCTYMHBIX JUIsl HUX (hopMax.

Peanuzanuss ~ mporpamMmbl  CIICIMANIMTETAa  OCYHISCTBIISICTCS ~ OpPraHM3alMeld  Kak
CaMOCTOSITEIILHO, TaK U MTOCPEACTBOM CETEBOU (DOPMBEL.

OOpasoBarenpHasi JEATEIBHOCTh IO TPOrpaMMe CICIHATUTETa OCYIIESCTBISETCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepauuu, eciy HHOE HE OMNPEICIICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpPTaHH3AIIHH.

CrpyKkTypa mporpaMMsbl CIICIIUAIUTETA BKIFOYACT CICAYIONINE OJIOKH:

Baok 1 «/Iucuurmnunel (MOIYIH)»;

Baok 2 «IIpaktukay;

Baok 3 «['ocynapcTBeHHast UTOTOBasi aTTECTALUS.

CTpyKTypa nporpaMmsl ClelHaIuTEeTa

CrpykTypa nporpamMmmsl O06beM porpaMMel
CTIeIaITeTa CHeHaInTeTa U e¢ OJIOKOB B 3.€.
bnok 1 | AucuuminuHb! (MOITYIIH) He meHee 250
bnok 2 | IIpakTuka He MeHee 33
bnok 3 | ['ocynapcTBeHHast HTOrOBasi aTTeCTAIHS HEe MeHee 6
O0BeM IporpamMMsl CIiEIUAIATETA 330

bnox 1 «/lucuunianasl (MOLYIIN )»:

[Tporpamma crieramuTeTa JODKHA 00ECTIEUMBATh PeaM3allUio0 JUCHUIUIAH (MOIYJIel) 1o
dunocodun, ucropun (ncropuu Poccun, BceoOIielt HCTOPHH ), HHOCTPAHHOMY SI3BIKY, 0€30MacHOCTH
KU3HEACSITENIBHOCTH B paMKax biioka 1 «/[ucuummusel (MOIyn)».

[TporpamMma crenmanutera J0KHA 00eCHeUYnBaTh pealn3aluio TUCIUILUIMH (MOAyNel) Mo
(bu3nUecKoil KynbType 1 CHOpTY:

- BoOBeMe He MeHee 2 3.¢. B pamMkax bioka 1 «JIuciummaHb! (MOIYITH);

- B 00beMe He MeHee 328 akaJeMUYECKUX YacOB, KOTOPHIC SIBISIOTCS 00S3aTeIbHBIMU JIJIs
OCBOCHMS, HE MEPEBOAATCSA B 3.€. M HE BKJIIOYAIOTCSA B 00BEM NPOrpaMMBbl CIIEIMATUTETA, B paMKax
AIIEKTUBHBIX TUCIUIUIAH (MOIYJIEH).

Jucuumiuuel (MOIyian) Mo (U3MUECKOW KyNbType M CIOPTY pealu3yrTcs B IOPSJIKE,
yCTaHOBJICHHOM opranuzanuei. [ns maury ¢ OB3 opranmsaius ycTaHaBIMBaeT OCOOBIA MOPSIOK
OCBOCHMS JUCHMIUIMH (MOIyJei) mo (U3n4ecKkoil KyabType M CIOPTY C YYETOM COCTOSHUS UX
3mopoBbst (https://www.muctr.ru/sveden/ovz/).

B brnok 2 «IIpakTtuku» BXoaaT y4yeOHasi U MPOU3BOACTBEHHAs MPAKTUKH (J1ajee BMECTe —
MPaKTUKH).

Tunsl yaueOHOM MPaKTUKU:

— O03HAKOMHTEIIbHAs TPAKTHKA,;

— TEXHOJOTUYecKas (MMPOEKTHO-TEXHOJIOTUYECKas) MPAKTHKA;

— DKCIUTyaTallMOHHAS TPAKTHKA;

— Hay4dHO-UCClIeZloBaTeNibcKasi paboTa (MOJiyueHHE TMEepBUYHBIX HABBIKOB  HAyYHO-
HCCJIEIOBATEIbCKOM paboThI).

Tunel 1pOU3BOACTBEHHON TPAKTUKU:

— TeXHOJOoru4eckas (MPOeKTHO-TEXHOJIOINYecKas) MPaKTUKa,;

— OKCIUTyaTallMOHHAs TMPAKTHKA;

— Hay4HO-HCCJeJoBaTeNbCcKas padboTa.

Opranuzanus:
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— BBIOMpPAET OJIMH WJIA HECKOJIKO TUTIOB YY€OHOM MPAKTUKU U OJIUH WM HECKOJIBKO THIIOB
IIPOU3BOJICTBEHHON IPAKTUKYU U3 NIEPEUHs, yKa3aHHOro B myHKTe 2.4 ®I'OC BO;

— BIpaBe BbIOpaTh OIUMH WM HECKOJbKO THUIOB YYeOHOW TMpakTUKU H  (WIN)
MIPOM3BOICTBEHHON NpakTUkK U3 pekomeHayeMbix [IOOIT (mpu Hamuyum);

— BIIPaBe YCTAaHOBUTH JOTOTHUTEIBHBIA TUIT (THUIIBI) y4eOHOM M (MJIH) TIPOU3BOICTBEHHOM
MPAKTUK;

— YCTaHaBJIMBAET 0OBbEMBI MPAKTUK KAXkI0TO TUIIA.

B brok 3 «["'ocymapcTBeHHAsI UTOTOBAsI ATTECTAIHS BXOJIAT:

— TOArOTOBKA K CJJau€ U caya rocyAapCcTBEHHOr0 dk3ameHa (eciu Opranusalius BKIounia
rOCYJapCTBEHHBIN 3K3aMEH B COCTAB rOCY/IapPCTBEHHON UTOTOBOM aTTECTAINH);

— BBIIOJHEHHE, TMOJArOTOBKA K  MpOLEAYpe  3allMThl W  3allUTa  BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

[Tpu pazpaboTke MporpamMMbl CHEIHATUTETA 00YJaAIOUIMMCS 00ECTIeYMBAETCS BO3MOKHOCTD
OCBOCHHMS AJIEKTUBHBIX TUCIHILINH (MOAYNIel) 1 (paKkyIbTaTUBHBIX AUCUUIUINH (MOJyJICH).

QakynbTaTUBHBIC TUCHMIUIMHBI (MOZYJIHM) HE BKJIIOYAIOTCS B OOBEM IPOTPAMMBI
CHelHanuTeTa.

B pamkax mnporpamMmbl CcHEIMAlUMTETa BBIACNSAIOTCA oOO0sf3aTelbHass 4YacThb W 4acTh,
dbopMupyemasi yuacTHUKaMHU 00pa30BaTeIbHBIX OTHOILICHUH.

K o00s3aTensHOM 9acTH TMPOTpaMMbl CIICIHATUTETa OTHOCSTCS TUCIHUIUIMHBI (MOIYNH) U
NpakTUKW,  oOecneunBamomue  (GopmupoBaHue  0O0ImIENPOPECCUOHANBHBIX  KOMIIETECHIIUH,
onpexaenseMbix PI'OC BO.

B o6s13aTenpHyI0 4acTh MpOrpamMmbl ClIeUATUTETa BKIOYAIOTCS B TOM YHUCIIE:

— JUCUHUIUIMHBI (MOAYNH) o (unocoduu, ucropuu (ucropuu Poccuu, BceoOIiel uCTopun),
MHOCTPaHHOMY $I3bIKY, O€30M1aCHOCTH KU3ZHEESITEIbHOCTH;

— JUCHMIUIMHBI (MOIYNH) MO (U3NYECKOH KyJIbTYpEe M CIOPTY, pealn3yeMble B paMKax
bnoka 1 «/luctuminnel (MOTynn)».

JucuumumHel (MOIYIH) M MPAaKTHKH, oOecrieynBaronie (GOpMUPOBAHUE YHHBEPCAIBHBIX
komrereHmid, omnpenensempix PIOC BO, a Ttakke MnpodecCHOHAIBHBIX KOMIETEHIUH,
ONpeeNsieMbIX OpraHu3alliell CaMOCTOSITENbHO, MOTYT BKJIIOYAThCSl B OOS3aTENbHYIO 4YacTb
IporpaMMBbl CIielMaNUTeTa U (MIU) B 4YacTh, (POPMHUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX
OTHOILICHUH.

O6bem oOs3aTenbHONM yacTu 06e3 yueTa oObeMa roCyJapCTBEHHON HTOTrOBOW aTTecTalllH
JIOJDKEH COCTaBIISATh HE MeHee 65 MPOLEeHTOB 00111ero oobeMa NporpaMMsbl ClieIUaIUTeTa.

1.4. TpeboBaHuUA K NOCTYyNAIOLIEMY

TpeboBaHMs K IOCTYNAIOIIEMY ONPEEIIsAOTCS (pesiepaibHbIM 3aKOHOIATEILCTBOM B 00JIACTH
oOpa3oBanus, B ToM uucie [lopsakoM npuema Ha oOydeHHe MO 00pa30oBaTENIbHBIM MPOTrpaMMaM
BbICIIEr0 00pa30BaHus — IpOrpaMMaM CIeHUAINTETa Ha COOTBETCTBYIOIIUN y4eOHBIN TOI.

2 XAPAKTEPUCTHUKA ITIPO®ECCUOHAJIBHOM JIEATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBIHIUX ITPOT'PAMMY CIIEHUAJIUTETA

O6nactp mpodeccnoHanbHON AeATeNbHOCTH W cepa MmpodecCHOHATBHOW NeSITeIbHOCTH
BBIITYCKHUKOB, ocBouBIIKNX OOII crniermanurera, BKIOYAET:

26 XUMHYECKOE, XUMHKO-TEXHOJOTHYECKOe IPOU3BOJICTBO (B cdepax: XUMHUYECKOM
TEXHOJIOTHH MaTEPHAJIOB SIEPHOTO TOIUIMBHOTO ITUKJIA; XUMHUYECKOW TEXHOJOTUU pa3leieHUus U
MPUMEHEHHUS H30TONOB; XMMHUYECKON TEXHOJOTHMU TEIUIOHOCUTENEH U PaJMOdKOJIOTUH SJIEPHBIX
HHEPTEeTUYECKHUX YCTAHOBOK; PAIHAIMOHHON XUMHUH U PAIUAIIMOHHOTO MaTEPHAIIOBEICHNUS; SIEPHOU
U paJuallMOHHON O€30MacHOCTH Ha OOBEKTaX HCIOIb30BAHUS SJIEPHON HDHEPTUU; XHUMHUECKOMN
TEXHOJIOTMH HAaHOMAaTEPHAJIOB B O0JIACTH SIEPHOM IHEPTETUKH; XUMHUIECKON TEXHOJIOTUH PEIKUX U
pPEeNKO3eMEeNbHBIX METAIJIOB, XUMHUYECKON TEXHOJIOTUU PauopapMIIpEnapaToB).

BrInTyCKHHKH MOTYT OCYIIECTBIIATH MPOPECCHOHATBHYIO ACITEIHHOCTD B IPYTUX 00IaCTAX
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npodeCCHOHATILHOM NeATeNbHOCTH U (1K) cepax mpodecCHOoHaATbHOM NesITETbHOCTH MIPU YCIOBUU
COOTBETCTBUS YPOBHS X 00pa30BaHUs U IMOJTYYCHHBIX KOMITETCHIIUN TPEOOBAHUSAM K KBaTH(PUKAIUU
paboTHUKa

2.2. Tunsl 3a7a4 ¥ 3afaydl OpOPECCHOHAIBHOM JESATEIbHOCTH, K KOTOPBIM TOTOBSTCS
BBIIYCKHUKH B paMkax ocBoeHus OOII cnieunanurera:

— Hay4HO-UCCJEN0BATEIbCKUM;

— TEXHOJIOTUYCCKHI;

— OpraHU3aLMOHHO-YIIPABIECHYECKUI;

— TIPOEKTHBIN.

2.3. OObekramu TPOGECCHOHATHHON JIEATEIBHOCTH BBIMYCKHHUKOB, ocBouBIHX OOII
CIIEIUATIUTETA, WIIA 00JIaCThIO (00JIACTSMM) 3HAHUS SBIISTFOTCS:

— Py/Zbl, KOHIIEHTPAThl U BTOPUYHOE CBHIPHE, COJICPIKAIINE YpaH, IIUPKOHHIA, PaliOAKTUBHEIC
AJIEMEHTBHI, PEJIKUE METAJUIBI SITICPHOTO HA3HAUCHHS, MX XUMUYCCKHE COSTMHEHUS MMATePHaJIbl Ha UX
OCHOBE;

— IPUPOJTHOE ¥ TEXHOTEHHOE CBIPhE, COICPIKAIIEE U30TOIIBI JICTKHX AIIEMEHTOB;

— TEXHOJIOTHYECKHUE MPOIECCHl MX U3BJICUCHUS, KOHIICHTPUPOBAHUS H OYUCTKH,

— 000opyaoBaHue, TPUOOPHI U METOJIBI OOCCIICUCHUST AaHATUTHYSCKOTO KOHTPOJIS IIPOBEICHUS
3THX MPOIECCOB B JJAOOPATOPHBIX U MIPOMBINIICHHBIX YCIOBUSIX;

—TexHojorudeckue mnpoueccel obOpamenus ¢ OAT u PAO u mertonsl obecrieueHUs
paaMaMOHHONW OC30MaCHOCTH W PEAOWIMTAlMK TCPPUTOPHMA, CBS3aHHBIX C WCIOJIH30BAHUEM
SICPHBIX 00BEKTOB.

3 CTPYKTYPA ITPOI'PAMMBI CIEUAJIUTETA

Copeprkanre U opranu3aius o0pazoBarenbHOro npoiecca npu peanusaruu OOII Beiciiero
oOpa3zoBaHus — crienuanuTeT 1o crenpanbHocTH 18.05.02 Xumuyeckasi TEXHOJIOTHS MATEPHAJIOB
COBPEMEHHOI IHEPreTHKH, CrielHaan3ays «XuMU4ecKasi TeXHOJIOTHsI MATEPUAJIOB 51/IePHOIO
TOIUIMBHOT'O IIUKJIA» PETJIaMEHTUPYETCS:

— y4eOHBIM TUIaHOM;

— KaJIeH/JapHbIM Y4eOHBIM IpapUKOM;

— macrnopTaMu (GOpMUPOBAHHS KOMITETEHIIHIA;

— pabouuMu nporpaMMamMu JAUCHUIUIMH (MOIyJeil);

— pabo4YrMH porpaMMaMH TPAKTHUK;

— TPOrpaMMON rocyAapCTBEHHON UTOrOBOM aTTeCTalluu;

— (oHAaMHU OLIEHOYHBIX CPEJICTB;

— METOJUYECKMMH yKa3aHUAMU 1o cooTBercTByMomen OOIT;

— paboueif mporpaMmoi BOCTIUTAHUS;

— KaJIeHJapHbIM IJIAHOM BOCIUTATENIbHON PaOOTHI.

3.1. YueOHbIii NJ1aH

VYyeOnsbiit mnan OOII cnernuanureTa BKIOYAET NepedeHb TUCIUIUIMH (MOIYJei), MpaKTHUK,
aTTECTAllMOHHBIX HCHBITAHUI NPOMEXYTOYHOM M TIOCYJapCTBEHHOM HMTOrOBOM aTTECTALlUU
o0yyJaromuxcsi, APYrUX BHJIOB Y4eOHOH JesATEeIbHOCTH C YKa3aHHeM HX 00beMa B 3aYEeTHBIX
€MHMIIAX, MOCIEeI0BATEIbHOCTH U PacHpeleieHus Mo NepuoaaM oOydeHHs; BbIIEISIeTCsl 00beM
KOHTAKTHOM paloThl oOyuarommuxcsi ¢ npenojaBareieM (MO BUAaM Yy4eOHBIX 3aHATUH) U
CaMOCTOSITENIbHOM paboThl 00yUaroUIMXcs B aKaJeMHUECKUX (aCTpPOHOMHUYECKHUX )uacax. J{is ka0
JUCLMIUIMHBL  (MOIyJsl) M TPAKTUKU yKa3blBaeTcsl (¢opmMa TNPOMEKYTOUHOH —aTTecTalllu
oOyJaromuxcsi.

Y4eOHbIil M1aH NMpeICTaBlIeH B IPUIIOKEHUH.



3.2. Kanennapublii yueOHblii rpaguk

[ToceoBaTeIbHOCTh peaM3alliyl MPOrPaMMBl CHEIUATUTETa [0 ToJaM M CeMecTpaM
(BKJIIOUAs] TEOpPETUUECKOe O00ydeHHE, IPAKTUKU, TPOMEKYTOUHBIE U TOCYAapPCTBEHHYIO HTOTOBYIO
aTTeCTalllH, KAaHUKYJIbI, IPUBOIUTCS B KaJICHAApHOM yueOHOM Trpaduke.

Kanennapuseiii yaeOHbII rpad UK MpeaCTaBICH B IPUIIOKEHUH.

3.3. PaGoune nporpaMMsbl JHCIMILIUH (MOY.J1€ii)
B OOII cnenunanurera B NpUIIOKEHUH IPEICTABIEHbI Bce paboure MporpaMMbLINCIUILINH
(Momyneit).

3.4. Paboune nporpaMMbl NPaKTUK

OOII cnenuanureTa NpeaycMaTpUBAEeT JOCTATOUYHBINA g (POPMHUPOBAHUS, 3aKPEIUICHUAN
pa3BUTHUS MPAKTUYECKUX HABBIKOB U KOMITETEHITNI 00beM npakTuku. [IpakTuka mpeacraBiser cooon
BU/J| YUeOHBIX 3aHATUH, HETOCPEACTBEHHO OPUEHTUPOBAHHBIX Ha MPOPECCHOHATBHO- MPAKTUYECKYIO
NOArOTOBKY oOywaromuxcs. [IpakThka 3akperuisier 3HaHUS W yMEHHs, MpHOOpeTaeMbIe
00y4JaroIMMUCS B pe3ylbTaTe OCBOCHUS TEOPETUYECKUX KYPCOB, BBIPAOATHIBACT MPAKTUYECKHE
HaBBIKU 5 CrocoOCTByeT KOMILIEKCHOMY (OpMUPOBAHUIO YHHUBEPCAIIBHEIX,
oOuienpodeccuoHanbHbIX, MTPO(HEeCCHOHATBFHBIX KOMIIETEHIIUH o0yJaromuxcs. [I[porpaMmsl mpakTuk
IMPUBCACHLI B ITPHUJIOKCHUU.

[Tpu peanuzanuu OOII cienmanuTera NpeaycMaTpuBaOTCs CJIeAYI0le BH/IbI NPAKTHK:

— y4ueOHas MpaKkTHUKa: O3HAKOMUTEJIbHAs IPAKTHKA;

— y4eOHas mpaKTUKa: HAy4YHO-UCCIIeI0BaTeIbCcKas paboTa (ToJydeHHe EPBUYHBIX HABBHIKOB
Hay4HO-UCCIIEI0BATEIHLCKOM paboThI);

— MPOU3BOJCTBEHHAS MMPAKTHKA: TEXHOJIOTHYECKas (IPOSKTHO-TEXHOIOTUYECKasl) MPaKTHKA;

— MPOU3BOJCTBEHHAS MPAKTUKA: HAYYHO-HCCIIE0BaTENbCcKas padoTa.

3.4.1. YueOHasl NPAKTHKA: 03HAKOMHMTEIbHAS PAKTHKA

Tun npakTUKU: 03HaKOMUTEINbHAs IPAKTUKA, PACCPETOTOUECHHASI.

Ilenp mMpakTUKK - O3HAKOMJIEHHE OOYyYaroIUXCs C METOJ0JIOTHYECKHUMH OCHOBaMH
opranusanuy o0pa3zoBaTeNbLHOTO Ipolecca Mo NpouiIo U3yyaeMon MporpamMmbl CrielUaIuTeTa Ha
Kadeape TEXHOJOTMHM pEeAKMX »DSJEMEHTOB W HaHOMarepuajgoB Ha ux ocHoBe PXTY
uM. JI.M. MenzaeneeBa, ¢ OCHOBHBIMH HaIpaBJICHUSMU Hay4YHO-HCCIEIOBATEIbCKON pPabOThHI
Kadeapsl B 00J1aCTH XMMUYECKON TEXHOJIOTUM MAaTE€pPHUalIOB COBPEMEHHOM 3HEPreTUKH, B TOM YHUCIIe
— B 00J1aCTH TEXHOJIOTHH PEIKOMETAIUIBHOTO ChIPbsl, OCHOBHBIMHM MPOILIECCAMU BbIIETICHUS, OUHCTKH
U KOHLEHTPUPOBAHUSA PEIKMX UM  PACCEIHHBIX  DJIEMEHTOB, IIOJIY4YEHHE  IEPBUYHBIX
po(hecCHOHANBHBIX YMEHHUI U HABBIKOB ITYTEM CAMOCTOSITEILHOTO TBOPYECKOTO BHIMOIHEHUSI 3a/1a4,
MIOCTaBJIEHHBIX MPOrPaMMON MTPAKTUKH.

3aa4u IpaKTUKU:

— HCCIIEZIOBATENIbCKOM JeATeIbHOCTH Ha Kadeape TEXHOJOTMHM pEIKUX SJIEMEHTOB U
HAaHOMATEpHAJIOB Ha UX OCHOBE;

— O3HAKOMJIEHHE C METOOJOTMYECKMMH OCHOBAaMHU M IPAKTHUECKOE OCBOEHUE MPUEMOB
OpraHu3alliy, IIJAHUPOBAHUs, TPOBEACHUS M O00eCreueHUs Hay4YHO-HCCIEeI0BATENbCKOH U
00pa3zoBaTenbHON JIeATEIHLHOCTH;

— O3HAKOMJIEHHE C JIEATEIbHOCThIO 00pa30BaTEIbHBIX, HAYYHO-HCCIEAOBATEIbCKUX U
MPOEKTHBIX OpraHU3aIHil Mo NpopUIII0 U3ydyaeMol TPOrpaMMBbI CIIELUATUTETA;

— IpuoOpeTeHue MepPBUYHBIX 3HAHUI B 00JIACTH 0COOEHHOCTEH TEXHOJOTHH U aITrOPUTME
nepepaboTKU PEeIKOMETANIBHOTO ChIPbs, POJIM XUMHUU B PEIIEHWH OCHOBHBIX 3aJady TEXHOJIOTHH
PENKHUX 3JIEMEHTOB, IPUMEHSAEMBIX JUIsl U3TOTOBJIEHHSI KOHCTPYKIIMOHHBIX M TOIUIMBHBIX MaT€PHaJIOB
AJIEPHOMN SHEPrEeTUKH

— pa3BHUTHE Yy 00YYaIOMIMXCS JTUYHOCTHO-TIPOGECCHOHATbHBIX KAUECTB UCCIIET0BATENS.

IIpaktuka ocymectBuserca B PXTY um. JI.U. Menneneesa.



34.2. YyeOHasg mNpaKTHKAa: HAy4YHO-UCCJIeI0BaTe/Ibckass padora (MoJiydeHHe
NepPBUYHBIX HABBIKOB HAY4YHO-MCCJIe10BATeIbCKONH padoThI)

Tumn npakTHKH: HAY9HO- UCCIIE0BATENbCKast padoTa.

Llens mpakTuku — (GOPMHUPOBAHKUE HEOOXOIMMBIX KOMIIETCHIIMH U MPUOOPETEHHUS HABBIKOB
JUIL  OCYIIECTBIICHUSI HAYYHO-HCCIEIOBATEIIbCKOM NESITENbHOCTH Mo chnenuaibHoct 18.05.02
XuMHYecKasi TEXHOJIOTUS MaTepHUajOB COBPEMEHHOM SHEPreTHKU IOCPEACTBOM IUIAHUPOBAHUS U
OCYILIECTBIICHUSI HKCIEPUMEHTAJIbHOW JEATEIBHOCTH, OBJAJCHHUA METONOJIOTMEM M METOHaMH
00pabOTKH PE3y/IbTaTOB HAYYHBIX UCCIICTOBAHUMA.

3azayy NPaKTUKH:

— (opmupoBanue y 00y4arommxcs e0CTHOTO MPEeACTaBIeHNus 00 OpraHu3alii HayYHO-
MCCJIEIOBATEIbCKOM 1€ATENBHOCTH U CUCTEME YIIPABJICHUS HAyYHBIMU HUCCIIEI0BAaHUSIMU;

— IpUOOpETEeHHE OINbITa OpPraHU3alUH CaMOCTOSATEIBHOW M KOJIJIEKTMBHOM Hay4yHO-
UCCIIeI0BaTEIbCKON PabOTHI;

— OCBOGHME METO/OB, NPUEMOB, TEXHOJIOTUH aHalIW3a M CHUCTEMAaTH3alUud Hay4HO-
TEXHUYECKOH nH(pOopMaIyu, pa3pabOTKH IUIAHOB U ITPOrpaMM IPOBEIECHIS HAYYHBIX HCCIIEIOBAHUN;

— pa3BuUTHE Yy OOYyYaroIUMXCs JUYHOCTHO-NIPO(ECCUOHAIBHBIX KauyecTB Yy4YEHOro-
UCCJIEIOBATENS], ONPECIICHUE HAIPABJICHUN MEPCIEKTUBHBIX HCCIEJOBAHUM C y4ETOM MHPOBBIX
TEHJCHIMNA Pa3BUTUS HAYKH, TEXHUKU U TEXHOJIOTHIA;

— BBIIOJHEHUH Hay4YHO-TEXHHYECKMX pabOT B HHTEpecax HayuHbIX OpraHU3alMi,
IPEIIPUATHI TPOMBIIIIIEHHOCTH.

[Tpaktuka ocymectisercss B PXTY um. J[.M. Menneneesa u (wiu) Ha NpenpUaTUsX, €
KOTOPBIMU 3aKJIFOUEHBI IOTOBOPHI O MPAKTUYECKOM MOATOTOBKE.

3.4.3. Ilpou3BoaACTBeHHAsI MPAKTHKA: TEXHOJOTHYeCKasH (MPOEKTHO-TEXHOJIOTHYeCKast)
NpaKTHKA

Tun npakTuky: TeXHOIOrHYecKas (Hay4YHO-TEXHOJOTHUECKas) MPAKTHKA.

[{enb MpakTUKK: TPAKTHYECKOE O3HAKOMIICHUE U U3YUYEHHE YCTAaHOBOK U 000PYAOBaHUS IS
OCYIIECTBIICHHS TUAPO- U MUPOMETAIUTYPTUUECKUX MPOIECCOB TOIYYCHHUSI PEIKUX DJIEMEHTOB H
HaHOMaTepHaJlOB Ha HX OCHOBE, YCTPOIICTBa OCHOBHOTO TEXHOJIOTMYECKOTO 0O0O0pYAOBaHUS,
CTPYKTYPBI OpTraHH3auy paOdOTHI TIOPA3IEIICHUS] B COCTABE TPEATIPHSITHS.

3aayamMu MPaKTUKH SBISIOTCA: GOPMUPOBAHKE Y 00YJAIOIINXCSl KOMIIETEHIIH, CBI3aHHBIX C
[IEIOCTHBIM TPEICTAaBICHUEM O TEXHOJOTHAX IPOU3BOJICTBA PEAKOMETAIUTBHON MPOAYKIIUH,
OpraHu3alel U CTpyKTypoi NMpeAnpHsITHl MO0 ee MPOU3BOJCTBY; CIIOCOOHOCTBIO M TOTOBHOCTBIO
NPUHATH y9acTHE B OCYIIECTBICHUN TEXHOJIOTHYECKOTO MPOIIECCa B COOTBETCTBUU C PETIIAMEHTOM,
ucnonszoBanuto KUII u ananutudeckoro oO0opynoBaHUS Uil KOHTPOJISE OCHOBHBIX IMapameTpoB
TEXHOJIOTHYECKOTO TIPOIIeCCa, CBOMCTB CHIPbS M TOTOBOW MPOIYKIWH; YMEHHEM paboTaTh C
HOPMAaTHUBHO-TEXHUYECKOH TOKYMEHTAIIUEH.

[IpakTKa OCYIIECTBISAETCS Ha TPEANPHUITHAX, C KOTOPBIMH 3aKIIOYECHBI JIOTOBOPHI O
IIPaKTUYECKON MTOATOTOBKE.

3.4.4. Tlpou3BoacTBeHHAsI IPAKTHKA: HAYYHO-UCC/Ie0BaTe/IbCcKasi padoTa

Tun npakTHKK: HayYHO-HUCCIIEI0BaTENbCKas paboTa

[lenb mMpaKkTUKW: BBINOJIHEHHE HAYYHBIX MCCIENOBAaHUN IO TEMaTWKE BBITYCKHOU
KB (PHUKAIIMOHHOHN paboThI.

3aja4y NPaKTHKU:

— OKOHuaTeiabHOe (OpMHUpPOBaHME Yy OOydYaromuXcs LEJIOCTHOIO NpeACTaBiIeHUs 00
OpraHu3alliil HAayYHO-HCCIICAOBATEILCKON JIEATEIILHOCTH W CHUCTEME YIpaBIICHUS HAayYHBIMA
UCCJIE/IOBaHUSMUY;

— TpUOOpPETEeHHWEe OIbITa OpPTraHW3allil CaMOCTOSITEIbHOH W KOJUICKTHBHOH HAaydHO-
HCCIIEIOBATEIbCKOM PaOOTHl. TOCTAHOBKH M BBIMIOJIHEHHS HAYYHO-HCCIEAOBATENbCKUX (B Cllydae



BBITIOJTHEHUS] HAYYHO-HCCIIEI0BATEIHCKOM PabOThI) M MPOCKTHBIX (B CITydae BBIIOJHEHUS PACUETHO-
rpaduueckoil paboThl) 331a4 B UHTEPECAX HAyYHBIX OpraHU3alui, NpeJIpUsTUN MPOMBIIIIIEHHOCTH;

— OCBOCHHME METOJO0B, IPUEMOB, TEXHOJIOTMI aHAJIM3a U CUCTEMATU3alMd HAYYHO-TEXHUYECKOMN
uH(popMalnu, pa3paboTKH IJIAHOB U IPOrPaMM MIPOBEICHUS HAYYHBIX UCCIIEOBAHUI;

— pa3BuTHE Yy OOyyaroumxcs JHYHOCTHO-TPO(PECCHOHATIbHBIX  KauecTB  y4&€HOro-
WCCIIEIOBATEIISI, ONPEACICHUE HAIIPABJICHUM TMEPCIIEKTUBHBIX MCCIECIOBAHUN C Y4ETOM MHUPOBBIX
TEHJECHUUN Pa3BUTHUS HAYKH, TEXHUKU U TEXHOJIOTUH;

— IPOBEJECHHUE IKCIIEPUMEHTOB 110 33JaHHOM METOAMKE, AaHAJIU3 UX PE3Y/IbTATOB U MOATOTOBKA
MaTepHaOB JUIsl BBIOJTHEHHUSI BBIMYCKHOW KBanudukanuonnoi pabdotel (BKP), cocraBienus
HAYYHBIX OTYETOB M IMyOIMKAWN | T.11.

B ciydae BoITtoTHeHHS MPOEKTHOM pacuéTHO-Tpaduueckoit BKP ocHOBHOM 3a1aueii siBiseTcs
cbop, aHanm3, cuUcTeMaTu3alus HeoOxomumon uis BemodHeHuss BKP  undopmanuu mo
(GYHKIIMOHUPOBAHUIO TEXHOJIOTMYECKUX JIMHUN MPOU3BOJCTBA MATEPHAIIOB SEPHOTO TOILIMBHOTO
uukia (SATL).

[Ipaktuka ocymectBisieTrcs B PXTY um. J[.1. MenneneeBa u (Win) Ha MPEIIPHUATHAX, C
KOTOPBIMHU 3aKJIFOUYEHBI JIOTOBOPBI O IPAKTUYECKOM MOATOTOBKE.

3.5. IlporpaMmma rocyaapcTBeHHOI HTOTOBOI aTTeCTAIMNU: BHITIOJIHEHHE, MOATOTOBKA K
npoueaype 3alUTHI U 3aIIUTA BHIMYCKHOI KBadupukanuonnoi padorsl ('HMA)

[Iporpamma roCynapCTBEHHOW HWTOTOBOM aTTecTanuu siBisercss npuiokenuem k OOII
CHeualIuTeTa.

B rocynapcTBEHHYH0 MTOTOBYIO aTTECTAlMI0 BXOJIAT BBIIOJHEHUE W 3alIUTa BBIMTYCKHOU
KBATM(UKAIIMOHHON PabOTHI.

3.6. ®onp oneHoHbIX cpeacTs (POC)

®OC coznaercs B coorBeTcTBHH ¢ TpeboBanusmu O@I'OC BO st arTecTannno0yvarommxcs
Ha COOTBETCTBUE UX YUEOHBIX JOCTHMKEHHM MO3TanHbIM TpeboBaHMsM cooTBeTcTByromen OOII
CIelMaauTeTa JJIs MPOBEACHHUS BXOJHOTO M TEKYILETrO OLEHUBAHUS, a TAKXKe MPOMEKYTOYHOU
arrecraunn odOydaromuxcsi. @OC sBhaseTcs COCTaBHOM YacThi0 HOPMATHUBHO-METOJIUYECKOTO
obecrneyeHns cUCTEeMbI OlleHKH kadecTBa ocBoeHusoOydaromumucs OOII, Bxoaut B cocta OOII
CrelMaiuTeTa.

DOOC — KOMIUIEKT METOJUYECKUX MaTepUaoB, HOPMUPYIOIIUX MHPOLEAYpPbl OLEHUBAHMS
pe3yabTaToOB O0yUEHHUS, T.€. YCTAHOBJICHHUS COOTBETCTBHS YUECOHBIX JTOCTHIKEHUH 3aIlJIAHUPOBAHHBIM
pesynbrataM o0yueHus u TpebdoBanusM OOII cneuuanutera, pabodyux MNpPOrpaMM JAUCHIUTLINH
(Momyseil) U MpaKkTHK.

DOC chopmupoBaH Ha OCHOBE KIFOUYEBBIX MPUHITUIIOB OICHUBAHUS:

— BaJMTHOCTH: OOBEKTHI OIEHKH  JOJKHBI COOTBETCTBOBATH IOCTABJICHHBIM IIEJISIM
o0y4deHus;

— HaJIeKHOCTH: UCIOJIb30BAaHUE €AMHOOOPA3HBIX CTAHJAPTOB U KPUTEPUEB JIJISi OLICHUBAHUS
JOCTHKEHUM;

— 00BEKTUBHOCTH: pa3HbIe 00yYaronIrecs JOMKHBl UMETh PaBHBIE BOZMOKHOCTHIOOUTHCS
ycrexa.

@®OC no nqucruIuiHaM, mpaktukam, [ 1A npuBeieHbI B TPUIOKESHUU.

WuBanuaaM U JMIaM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI (IO MX 3asIBICHUIO)
MIPEeI0CTaBIACTCS BO3MOXKHOCTH 00ydeHus mo OOII cnermanuteTa, yYuTHIBaIOMEeH 0COOCHHOCTUHIX
NCUXO(U3NUECKOTO Pa3BUTHSI, WHAMBHAYAIbHBIX BO3MOXKHOCTEH U, TMPU HEOOXOJUMOCTH,
obecreunBaroIeil KOPPEKIMIo HAPYIICHUH PA3BUTHS U COIUATBHYIO a/IallTaIlHIo.

3.7. PaGouasi nporpaMMa BOCIIHUTAHUSA

PabGouass mporpamMma BocmuTaHUs, pa3paboTaHHas W YTBEpKIACHHas 0Opa3oBaTeIbHON
OpraHM3alMeil, ONpeneNseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK  OCYIIECTBISEMOM B
o0pa3oBaTeNbHOI OpraHuM3aldyd BOCHHUTATEIbHOW paboThl MO COOTBETCTBYIOIIEH OCHOBHOM
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00pa3oBaTeIbHON MpOrpaMme:

— L1eJ1b, 33/1a41, OCHOBHBIC HAIPaBJICHUS U TEMbl BOCIIUTATEIIbHON pabOTHI;

— BO3MOXHBIC (OPMBI, CpPEICTBA M METOJbl BOCIIHUTAHUS, BKIIOYAs HCIIOJIB30BAHUE
BOCIHUTATEIHLHOTO MOTEHINAIA TUCIUILINH (MOTyJIeH);

— MOAXONbl K WHIMBHIyaJH3allMd COACP)KAHUS BOCIHMTAHUS C YYETOM OCOOCHHOCTEH
00yJaromuxcs;

— mokasarenu 3((EeKTUBHOCTH BOCHHUTATENBHOW pabOTHl, B TOM YHCIE IUIAHUPYEMBbIE
JMYHOCTHBIE PE3yIbTaThl BOCIIUTAHUS, U UHBIE KOMIIOHEHTHI.

3.8. KajieniapHblii IU1aH BOCIIUTATEIbHOI padoThI

Kanenpgapuelii 1iaH BOCHHMTATENbHOW palbOThI, pa3paOOTaHHBIA U yTBEPXKIACHHBIN
00pa3oBaTelbHONM OpraHU3alMeH, COACPKUT KOHKPETHBIH NepedeHb COOBITUH M MEpONpHUSATHI
BOCIIUTATEILHOM HAMpaBIEHHOCTH, KOTOPBIE OPraHU3yIOTCS U TPOBOAATCA 00pa30BaTEIbHOM
opranusanued M (WiM) B KOTOPbIX OOpa3oBaTelibHAs OpraHu3alus NPUHUMAET Y4acTHe, B
COOTBETCTBUHM C OCHOBHBIMH HAIPABJICHUSMH M TEMaMU BOCIUTATEIbHOH pabOThI, BEIOpAHHBIMU
dbopmamu, cpeicTBaMHU U METOAAMU BOCIIUTaHUS B y4eOHOM IOy WJIM IepHOJie 00yUeHHUsL.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI CIIEHUAJIMTETA

CoBOKYNHBIN OXUJaeMbld pe3ynabTaT oOpa3oBanusi 1o 3aBeprieHun ocBoeHus OOII
CICIHAIUTETa ONPENSISICTCS MPHOOPETaeMBbIMH  BBIITYCKHHKOM KOMICTCHIIMSIMH, T.C. €r0
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHUS, YMEHHS, HABBIKM U JIMYHBIE KAueCTBA B COOTBETCTBUU C
3a1a4aMy MPo(HeCcCHOHATBHON e TeTbHOCTH.

B pesynbrare ocBoenus OOII cniennanuTera y BBITYCKHUKA TOJKHBI OBITh CPOPMUPOBAHBI

YHHUBEpcaibHbIe, 001IenpoQeccuOHANbHbBIE U MPO(ecCHOHATbHBIE KOMIIETEHIUH.
Boimycknuk, ocsouBmmit OOIl, nomken o0naiaTh CIeyIOMMMH KOMIIETCHIIUSMH.

4.1. YHI/IBepcaJIBHbIe KOMIETCHIHH BBIMNYCKHUKOB U HHANKATOPBI X TOCTHKCHUSA

HanmvenoBanue
KaTeropuu (TPYIIIIbI) Kox u HaumeHOBaHME Kox 1 HanMeHOBaHNE HHAUKATOPA
YK YK noctmxenus YK
CucreMHoe u YK-1. Cniocoben VYK-1.1 3naeT MeTo/1bl TOMCKA, KPUTUYECKOTO
KPUTHUYECKOE OCYIIECTBIIATh aHaJM3a U CHHTE3a HH(POPMAIHIH,
MBIIIJIEHHE KPUTHUYECKUH aHaN3 PUMEHEHHs CUCTEMHOT0 TIOAX0/1a,
pOOJEMHBIX CUTYallui | OCHOBAaHHOT'O Ha HAYYHOM MHUPOBO33PEHUH
Ha OCHOBE CHCTEMHOIO |IMpH peLIeHUH 3a/1a4 NpodeccuoHanbHON
MOJIX0/1a, JeATETbHOCTH
BbIpa0aThIBATh
p > . YK-1.2 YMmeeT aHanu3upoBaTh 3a7auy,
Tpareru HCTBHIA
CTpATCIHIO JICHC BbIJIENIsAs ee 0a30BbIe COCTABIISAIONINE
VK-1.3 YMmeeT HaXOqUTh U KPUTUUECKH
aHAIM3UPOBATh HHPOPMAIHIO, HEOOXOIUMYIO
JUISl peIIeHUs TOCTaBJIEHHOH 3a1au
VYK-1.4 YMeet onpenensiTh ¥ OIICHUBATD
BapHaHThl BO3MOKHBIX PELICHUH 3aaun
YK-1.5 Brageet HaBbIKaMU pacCMOTPEHUS
BO3MOJKHBIX BAPUAHTOB PEIICHHS 32/1a49H,
OIIEHUBAHMSI MX TOCTOMHCTBA U HETOCTATKH
Pazpabotka u YK-2 Cnocoben VK-2.1 3naet npaBuia ¥ yCIOBHOCTH MU
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pcajm3anus MpocKTOB

YIIPABJIATH IPOCKTOM Ha
BCEX JTaIrax ero
JKU3HEHHOTO 1IUKJIA

BBINOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAlUH NPOEKTa

VK-2.2 3naeT 0CHOBBI pacueTa Ha IPOYHOCTH,
KECTKOCTh U YCTOMYMBOCTD HJIEMEHTOB
000pyI0BaHUS XUMUYECKOU
HPOMBIIIIEHHOCTH

VK-2.3 3HaeT TEXHOJIIOTUYECKUE PACUEThI
anmapaToB XMMUYECKON IPOMBIIIJICHHOCTH

VK-2.4 YMmeeT onpeaesisiTh 0XKugaeMble
pe3yabTaThl IPOSKTUPOBAHUS JIIEMEHTOB
000pyI0BaHUS XUMHUYECKON
MIPOMBIILIEHHOCTH

YK-2.5 YMmeer npoeKTupoBaTh pelieHne
KOHKPETHOH 3aj]auu IPOEKTa, BbIOUpas
ONTUMAJIBHBIN CIIOCO0 U UCXO.IS U3
JEHCTBYIOIUX ITPABUJI U YCIIOBHOCTEN IIPH
BBIINIOJIHEHUH [TPOEKTHOM TOKYMEHTALUU U
MMEIOIINXCS PECYPCOB U OTPAHUYECHUN

YK-2.6 Ymeer pemaTh KOHKpETHBIE 33ja91
IpoeKTa TpeOyeMoro KauecTBa 1 3a
YCTaHOBIICHHOE BpPEMS

YK-2.7 Ymeer nyOau4HO NpeACTaBIIATh
Pe3yabTATHI pEIICHUS] KOHKPETHOU 3a/1a4n
IPOEKTa

YK-2.8 Bageer ciocobamu 1 ipueMamMu
M300pakeHUs HIIEMEHTOB XUMUYECKOTO
000pyIOBaHUS B OJTHOM M3 rpaUuecKux
CHCTEM

VK-2.9 Bnageet MeTogaMu MEXaHUKHU
IPUMEHUTEIHHO K pacueTaM anmnaparoB
XUMHUYECKOH TPOMBIIUICHHOCTH

VYK-2.10 BnaneeT HaBbIKaMU TPOSKTUPOBAHUS
IPOCTENIINX aNnapaToB XMMUYECKON
MIPOMBIIUIEHHOCTH

Komannnas pabota u
JIMJIEPCTBO

VK-3 Cnocoben
OpPraHU30BBIBATH U
PYKOBOIUTH paboTOM
KOMaH/Ibl, BEIpadaThIBas
KOMaH}IHyIO CTpaTeFI/IIO
JUISL TOCTUKEHHUS
IIOCTaBJIICHHOHU IIEJIN

VK-3.1 35aeT ¥ moHUMAaET OCOOEHHOCTH
noBe/IeHUs] PaOOTHUKOB MPEANPUATHI
XI/IMI/I‘IGCKOﬁ HpOMI)IHIJ'IeHHOCTI/I

VK-3.2 3HaeT 0OCHOBHBIE THUIIBI COIMAIBLHEIX
B3aMMOJSHCTBUN 1 COLMAILHO-
MICUXOJIOTHYECKHE KPUTEPUH dPPEKTUBHOCTH
YIPABJICHUS KOJUIEKTUBOM

VYK-3.3 Ymeer npenBuieTh pe3yiabTaThl
JIMYHBIX IEVCTBUI U TUIAHUPOBATH
MOCJIEIOBATEILHOCTE MIAr0B JIJIs IOCTIKCHUS
3a/IaHHOTO pe3yibTaTa

VYK-3.4 YMeeT B3auMO1€HCTBOBATH C APYTUMHU
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YJIE€HaMHU KOMaH/Ibl, B TOM YUCJIE Y4aCTBOBATh
B oOMeHe nHpopmanue, 3HaHUSIMHU | OITBITOM

YK-3.5 YMeeT ucnonp3oBaTh COBpEMEHHBIE
COLMAJIHO-TICUXOJIOTUYECKUE TEXHOJIOTUU
YIIpaBJICHHUA KOJUICKTHBOM

VYK-3.6 Biiageer 0CHOBHBIMU METOIaMU cOopa
¥ aHaJIM3a nH(OPMAIIHH, CIIOCOOCTBYIOIICH
Pa3BHUTUIO OOIIEH KYJIbTYpPhI H COIIHATN3AINN
JUYHOCTH

VYK-3.7 Biaageer ctocodamMy MOTABaLIUA
YJICHOB KOJIJICKTUBA K TMYHOCTHOMY U
po(heCCUOHATILHOMY Pa3BUTHIO

VK-3.8 Brnazgeer ciocodamMu 1 METOaMU
MPE3eHTAIUU PE3YJIbTaTOB PaOOTHI KOMaH/IbI

KoMmmyHukanus

YK-4 Cnocoben
MIPUMEHSITh
COBPEMCHHBIC
KOMMYHUKaTHBHBIC
TEXHOJIOTUH, B TOM
qHcie Ha
HHOCTPaHHOM(BIX)
A3bIKe(ax), A
aKaJIeMUYECKOTO U
poeCCHOHATTLHOTO
B3aUMOJICHUCTBHS

VK-4.1 3Haer Ha rOCy1apCTBEHHOM U
MHOCTPAHHOM SI3bIKaX KOMMYHUKATHUBHO
MpUEMIIEMbIC CTHJIN JISJIOBOTO OOIIECHUS

VK-4.2 3HaeT OCHOBHEIE CITIOCOOBI
COUYETAEMOCTH JIEKCHYECKUX €IUHHUI] U
OCHOBHBIE CJIOBOOOpA30BaTEIIbHBIC MOJICIIH,
PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U
BBIPOKECHHUH MPO(HEeCCHOHATBHON peun

VYK-4.3 3HaeT OCHOBHbIE IPUEMBI U METObI
pedepupoBaHHs 1 AHHOTUPOBAHUS
JUTEPATYPBI 110 CIIEUATBHOCTH, IPUEMBI
paboThl C OPUTHHATILHON JIUTEPATYpPOU 1O
CIEUAIBHOCTH

VYK-4.4 3HaeT nacCUBHYIO U aKTUBHYIO
JIEKCHKY, B TOM YHCJIe, OOIICHAYYHYIO U
CIEeLUAIbHYIO TEPMHHOJIOTHIO, HEO0XO0AUMYIO
JUIsL paOOTHI HA/T TUTIOBBIMU TECTAMH

VK-4.5 YMeer ucnonn308aTh
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH MPU MOUCKE HEOOX0IUMOM
uH(pOpMaIlMU B TIPOIIECcCe PelIeHuUs
CTaHI[apTHI)IX KOMMYHI/IKaTI/IBHI)IX 3a1a4 Ha
rOCy/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX

YK-4.6 Ymeer paboTaTh ¢ OpUTHHAIBHON
JUTEPATYpPOH 1O CTIEUATIBHOCTH CO CIIOBAPEM

YK-4.7 YMeeT BecTH JIeNIOBYIO IEPENHUCKY Ha
MHOCTPAHHOM SI3bIKE, BECTH PEUEBYIO
JeSITeTbHOCTh MTPUMEHUTETHHO K cdepe
OBITOBOI U IpodeccnoHaTbHON
KOMMYHHKAITUH

VK-4.8 Bianeer BeqeHHUEM IET0BOMI
MIEPENHCKH C YIETOM 0COOCHHOCTEH
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CTHJIUCTUKH OQUITHUABHBIX U
HEO(PUIMATIEHBIX TUCEM, COLTUOKYIBTYPHBIX
pasnuuuii B popmare KOpPECTIOHICHIINH Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX

VK-4.9 Bnaneet HaBbIKaMU peyeBO
JeSATEeILHOCTH MPUMEHHUTEIBLHO K chepe
OBITOBOI U IpodecCHOHaATBHON
KOMMYHHUKAIIUH, OCHOBAMH ITyOJIMYHOMN peun

VK-4.10 BiageeT 0CHOBHOU MHOSA3LIYHOU
TEPMUHOJIOTHEN CIIEIIUATLHOCTH, OCHOBaMH
pedepupoBaHUsS M AHHOTHPOBAHUS
JUTEPATYPHI 1O CHEITUATBHOCTH

VK-4.11 Brnaneet uHTErpaTUBHBIMU
YMEHHSIMH, HCOOXOIMMBIMU ISl HAITMCAHUS,
MMCbMEHHOTO IEPEBO/Ia U PeIaKTHPOBAHUS
pa3IMYHBIX TEKCTOB (pedepaToB, 0030pOB,
cTaTey W T.J.)

MexKynpTypHOE
B3aUMOJICHCTBHE

YK-5 Cnocoben
aHAJTM3UPOBATh U
YUYHUTHIBATh
pa3zHoo0pa3ue KyJabTyp
B TIpolecce
MEXKYJIbTYPHOTO
B3aMMO/ICHCTBUS

YK-5.1 3naeT 0CHOBHBIE 3aKOHOMEPHOCTH
UCTOPUYECKOI0 IIPOLIecca U Tallbl
UCTOpUYECKOro pa3Butusi Poccun

VYK-5.2 3HaeT 3THO-KYJIbTypHBIE U
COIMAJIBHO-TIOJMUTUYECKHE ITPOIIECCHI
CTaHOBJICHUS POCCHICKOI TOCYIapCTBEHHOCTH

VYK-5.3 3naer mecto u poisib Poccuu B
HUCTOPHUHA YCIIOBCYECTBA U B COBPEMCHHOM
MHpe

VYK-5.4 3HaeT oCHOBHBIE pa3fielibl U
HarpasiieHus GUI0COPHH, a TAKKE METOJIBI U
npuemsbl GUI0cO(PCKOro aHain3a npodaem

VYK-5.5 3Haer HpaBCTBEHHBIE IIEHHOCTH,
MPEJICTABJICHUS O COBEPIIICHHOM UEIOBEKE B
Pa3IUYHBIX KYJIBTYpax

VYK-5.6 YMeeT OCMBICIUBATEL COLUAILHO-
MOJUTHYECKHE TTPOIECCHI, COOBITHUS U SIBICHUS
B Poccun 1 MuUpoBOM cOOOIIIECTBE B X
JUHAMUKE U B3aUMOCBSI3U, PYKOBOJICTBYSACh
MIPUHITATIAMHA HAYYHOU OOBEKTUBHOCTH U
HCTOpU3MA

VYK-5.7 Ymeet popmupoBats u
apryMEHTHPOBAHHO OTCTaNBaTh COOCTBEHHYIO
TTO3UITHIO IT0 PA3IMIHBIM ITPOOIeMaM UCTOPHH

YK-5.8 YMmeer moHUMATh ¥ aHAIM3UPOBATH
MHPOBO33PEHUYECKUE, COLIUANIBHBIE U
WHIUBUAYAJIbHBIE TPOOJIEMbI COBPEMEHHON
KU3HU

YK-5.9 YMeeT rpaMOTHO BECTH JUCKYCCHIO,
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apryMEHTHPOBAHHO OTCTaNBaTh CBOIO
TIO3HIIMIO TI0 3HAYUMBIM (PHIIOCO(HCKUM
po0ieMaM COBPEMEHHOMN KU3HH, OMTUPASICh
Ha HapaOoTaHHBIN B ucTopuu (prstocopun
Marepuan

VYK-5.10 YMeeT KOHCTpYKTUBHO
B3aMO/ICHCTBOBATH C JIIOJIbMH C YUYETOM
aHaJIM3a UX COLIMOKYIIBTYPHBIX 0COOEHHOCTEH
B IIEJISIX YCIICIITHOTO BBHITIOJTHEHHS
npodecCHOHANBHBIX 3a/1a4

VYK-5.11 Bnaneer npeacraBieHusMu 00
UCTOPUU KaK HayKe, OCHOBaMH
HCTOPUYECKOTO MBIIIJICHUS

VYK-5.12 Brnageet npencraBiieHusIMU 00
OCHOBHBIX 3TaIlax B HICTOPUH YEJIOBEYECTBA U
UX XPOHOJIOTUHU

VK-5.13 Biasneer HaBbIKaMU aHAIA3a
UCTOPUYECKUX UCTOYHHKOB

YK-5.14 Bnaneer HaBbikamMu Gpuitocockoit
KYJIBTYPBI JIJIs1 BBIPAOOTKH CHCTEMHOTO
IIEJIOCTHOTO B3IJIsIJIa HA JACHCTBUTEIHHOCTD

Camoopranuzanus u
camopa3Butue (B T.U.
3JI0pPOBbECOCPEIKEHHE)

VK-6 Criocoben
OTIPE/CIIATh U
peaTM30BBIBATh
PUOPHUTETHI
COOCTBEHHOM
JIEITENNLHOCTH U
CITIOCOOBI €€
COBEPIIICHCTBOBAHUS HA
OCHOBE CAMOOIICHKH U
00pa3oBaHus B TCUCHUE
BCEH XU3HU

VK-6.1 3HaeT couuaibHO-TICUXOJIOTTUYECKUE
TEXHOJIOTHH Pa3BUTHSI U CAMOPA3BUTHUS

VK-6.2 3HaeT cBOM IMYHOCTHEIE,
CUTyaTHBHBIC, BDEMEHHBIC U JIPYTHE PECYPCHI
U UX MPEJebl

YK-6.3 YMeeT mnaHupoBaTh U pelaTh 3a1a4u
co0CTBEHHOTO MPO(HECCUOHATILHOTO U
JUYHOCTHOTO Pa3BUTHUS

YK-6.4 YMeeT KpuTU4ECKH OLIEHUBATh
3(PEeKTUBHOCTH UCTIOJIB30BAHUS BPEMEHH U
JIPYTHUX PECYPCOB MPU PEILIEHUU
MIOCTaBJIEHHBIX 3a7a4

VK-6.5 YMeer oCMBICIIHNBATE CBOU
COOCTBEHHBIE IEHCTBUS MIPH YIIPABICHUH
KOJUIEKTUBOM M CAaMOOPTaHU3aINH

YK-6.6 Bnaaeetr npegoctaBIeHHbIMU
BO3MOXKHOCTSIMU ISl TPUOOPETEHMUS HOBBIX
3HAHUI 1 HABBIKOB

VK-6.7 Bnageet conuainLHO-
MICUXOJIOTMYECKUMU TEXHOJIOTHSIMU PA3BUTHS
JIMYHOCTH, BI)ICTpaI/IBaHI/ISI nu peaﬂmaunn
TPaEKTOPUHU CaMOPa3BUTHUS
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VK-7 Cnocoben
MOJIJICP)KUBATH
JIOJKHBIN YPOBEHb
busnuecKoi
MIOJATOTOBJICHHOCTH JIJISI
obecrieueHus
IMOJIHOIICHHOM
COLIMAJILHOU U
npodeCCHOHATTEHON
JIeITENbHOCTH

VYK-7.1 3naeT Hay4yHO-ITPaKTUYECKHE OCHOBBI
(u3nyeckoil KylIbTypbl U 310pOBOro 0Opasza
KU3HH; BIUSHUE 03I0POBUTEIBHBIX CHCTEM
(u31M4eCcKOro BOCIUTAHUSA HA YKPEIUIEHUE
3/10pOBbSI; CIIOCOOBI KOHTPOJIS U OLIEHKU
(u3n4ecKoro pa3BUTUA U GU3NIECKON
MOJIrOTOBJICHHOCTH; TIPABUJIA U CTIOCOOBI
IUIAHUPOBAHMSI MHANBUYAJIbHBIX 3aHATUH
Pa3JIMYHOM LIEJIEBOM HAIIPABIECHHOCTH

VYK-7.2 YMmeer noaaepKuBath AOHKHBIN
YPOBEHb (DH3NYECKOM MOATOTOBICHHOCTH IS
o0ecrneueHus MOJIHOLIEHHOM COI[HAIbLHOM U
npodeCcCHOHAIBHON JeATEIbHOCTH

VYK-7.3 YMeer ucnosib30BaTh OCHOBBI
(bu3NYeCKOl KyIbTYpHI JUII OCO3HAHHOTO
BbIOOpA 370pOBbECOEPETAIOLINX TEXHOJIOTUH C
YYETOM BHEIIHUX U BHYTPEHHHX YCIIOBHI
peaym3anuu MpodeccnoHaTbLHOMI
JeATEILHOCTH

VK-7.4 Bnageet cpeacTBaMu U METOJaMU
YKpEeTUIeHUs 3J0POBbS, PUINIECKOTO
CaMOCOBEPIIIEHCTBOBAHMUS; TOJKHBIM YPOBHEM
(hU3UYIECKOM TTOATOTOBICHHOCTH JIJIst
00eCIIeYCHHUS ITOJTHOLICHHOM COIUAIIBHOMN 1
npodeCCHOHAIBHON JeATEIbHOCTH

besonacHocTh
SKU3HENEATEILHOCTH

VK-8 Cnocoben
CO3/1aBaTh U
MOJIJIEP>KUBATH B
MMOBCEIHEBHOM )KU3HU U
B IIpo(hecCHOHANBEHOM
JESITeITHHOCTH
Oe3omacHble yCIOBUS
KU3HEICATEITLHOCTH
JUTSL COXpaHEHHS
MIPUPOAHON Cpebl,
obecrieueHus
YCTOMYHBOTO Pa3BUTHUSA
00I11eCTBa, B TOM YHCIIE
IIPH YTPO3E H
BO3HUKHOBEHUU
Ype3BbIYAHBIX
CUTYalluii ¥ BOCHHBIX
KOH(JIMKTOB

VYK-8.1 3Haer ocHOBHBIE TeXHOC(hEPHBIE
OIIaCHOCTH, MX CBOMCTBA M XapaKTEPUCTUKU

VYK-8.2 3Haer xapakrep BO31EHCTBUS
BpEIHBIX U ONACHBIX (DAKTOPOB Ha YeJIOBEKa U
IPUPOJIHYIO CPEAY, METOBI 3AIUTHI OT HUX
MIPUMEHUTEITHLHO K cepe cBoei
npodeccuoHaIbHOM e TeTbHOCTH

VK-8.3 YMmeer oOecnieunBath Oe30macHEBIC
1/ua KoM(QOPTHBIE YCIOBUS TpyZAa Ha
paboyeM MecTe, B TOM YHUCIIE C IIOMOIIIBIO
CPE/ICTB 3aIUTHI

VYK-8.4 YMmeer BbIABIAT U YCTPAHSATh
MIPOOJIEeMBI, CBSI3aHHBIC C HAPYIIICHUSIMU
TEXHHUKHU 0€30MaCHOCTH Ha paboyeM MecTe

VK-8.5 YMeeT ocyiiecTBasATh I€UCTBUS MO
MPEAOTBPALIEHUIO YPE3BbIUANHBIX CUTYaLIUH
(IpUPOIHOTO U TEXHOT€HHOTO
MIPOUCXOXKACHUS) HA paboyeM MecTe, B TOM
YHCJIE C TIOMOIIBIO CPE/ICTB 3aIIUTHI

YK-8.6 YMeer BIOUPATh METOIBI 3aIIUTHI OT
OTAaCHOCTEH MPUMEHUTEIBHO K cepe CBoek
npodeccnoHanbHOM e TEIbHOCTH.
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VK-8.7 Bnaneer 3akoHOIaTENbHBIMU U
IPaBOBBIMHU aKTaMH B 00JIaCTH 0€30IIaCHOCTH
1 OXpaHbl OKPYXKAIOIIEH CPEJIbl,
TpeOOBaHUSMH K 0€30MMaCHOCTH TEXHUYECKUX
pernamMeHToB B cepe mpodeccHoHaTbHON
JeATELHOCTH

VK-8.8 Biageer cnoco0amMu v TEXHOJIOTUSAMUA
3alIUTHEI B '-Ipe3BBI‘-IaI>1HBIX CI/ITyaI_[I/ISIX

VK-8.9 Bnageetr noHITUNHO-
TEPMUHOJIOTHIECKUM alapaToM B 00J1acTh
0e30macHoCTH

VK-8.10 Brageet HaBrIKaMu
paroHanu3auu npodecCHOHATBHON
IEeITEILHOCTH C LEIbI0 00ecIeYeHnst
0€30MaCHOCTH U 3aIIUTHI OKPYKAIOIIEH CPeIb

HuKiro3uBHas VK-9 Crnocoben VK-9.1 3naer 1 moHMMaeT 0COOEHHOCTH
KOMITETEHTHOCTE HCIIOJIBL30BATh 0A30BLIE | [IOBEIECHUS YWICHOB KOJUIEKTHBA C
Je(hEeKTOIIOTHUCCKHE OTPAaHUYCHUSIMH T10 3]I0POBBIO
SHaHW B COHHaHBHVOH " 1VK-9.2 Vmeer B3aUMOEHCTBOBATE C WICHAMU
npogeccHonatbHOR KOJUICKTHBA C OTPAaHUYCHUSIMH T10 3JJ0POBBIO
chepax
VYK-9.3 Bnaneer npuemamu ananmsa
COOCTBEHHBIX JEUCTBUI IPU OOILLIEHUH C
YJICHAMH KOJIJIEKTHBA C OTPAHUYCHHUSIMU T10
3JI0POBBIO
OKOHOMUYECKAS VYK-10 Criocoben VK-10.1 3HaeT OCHOBEI 2KOHOMUYECKOH
KyJIbTypa, B T.4. MIPUHUMATD KYJIBTYpBI, B TOM 4ncie (UHAHCOBOM
¢uHaHCOBas 000CHOBaHHbIE IrpaMOTHOCTH
IPaMOTHOCTh SKOHOMUYECKHUE

pemeHI/m B paSJ’II/I‘-IHI)IX
o0JacTax
KU3BHCACATCIBHOCTU

VK-10.2 YMeeT UCIIOIb30BaTh 3HAHKUS OCHOB
SKOHOMHMKH MPHU MPUHATUU 00OCHOBAHHBIX
pEIICHU! B Pa3IMYHBIX 00JIACTAX
EeATENHHOCTH

VYK-10.3 Brageer HaBbIKaMu BBIOOpPA
HSKOHOMHYECKH 0OOCHOBAaHHBIX PEIICHUH B
Pa3IMYHbIX 00JIACTAX XKU3HEACSITEIbHOCTH

I'paxxnanckast mo3uIus

YK-11 Cnocoben
¢dbopmupoBathb
HETePIUMOe
OTHONICHUE K
KOPPYIIIMOHHOMY
TIOBE/ICHUIO

VYK-11.1 3HaeT npaBoBbIE HOPMBI,
(opMupyIOLIHE HETEPITUMOE OTHOIIICHHUE K
KOPPYHNIMOHHOMY MOBEIEHUIO

VYK-11.2 YMeeT peann3oBbIBaTh HETEPIIUMOE
OTHOIIEHHE K KOPPYIIIUOHHOMY ITOBEJEHUIO B
pa3nuyHbIX chepax AesITeIbHOCTH

VK-11.3 Brageer metoiaMu pOpMHUPOBAHUS
HETEPIHUMOI0 OTHOLIEHHS K KOPPYIMIIUOHHOMY
MIOBEICHUIO

4.2. O6menpodeccuoHaIbHbIe KOMIETEHIIMU BHINMYCKHUKOB M HHIHKATOPbI HX

JAOCTHIKCHUHA
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HanmenoBanune
KaTeropuu (TpyIisl)
OIIK*

Kon n HaumenoBanune
OIIK

Kon n HaumMeHoBaHME HHAMKATOPA
noctrmxkenust OITK

OIIK-1 Criocoben
UCII0JIb30BATh
MaTeMaTu4ecKue,
€CTECTBEHHOHAYYHbIC U
HWHXKCHCPHBIC 3HAHUA JIA
pelieHus 3a/1a4 CBOSH
npodeCCHOHATTEHON
JIeATETbHOCTH

OIIK-1.1 3naet ocHOBBI

QG depeHIaIbHOr0 U HHTETPAIbHOTO
ucuucieHus, uddepeHnanbHbIX
ypaBHEHUH, TEOPUU BEPOSITHOCTEH U
MaTEMaTU4ECKON CTaTUCTUKU

OIIK-1.2 3HaeT OCHOBHEIE 3TAMbI
Ka4EeCTBEHHOI'0 ¥ KOJUYECTBEHHOIO
XUMHYECKOTO aHAJIN3a, TCOPETHYCCKUE
OCHOBBI Y IPUHITUITBI XUMHUYECKHUX U
(U3NKO-XUMHUYCECKUX METOJIOB aHAJIM3a,
METO/bl METPOJIOTUUECKO 00paboTKN
pe3yJIbTaTOB aHATTN3a

OIIK-1.3 3naer ¢u3ndyeckue OCHOBBI
MEXaHUKH, (GPU3UKH KOJICOAHUI 1 BOJIH,
3JICKTPUYECTBA M MAarHETU3Ma,
AIIEKTPOAMHAMUKH, CTATUCTHYCCKON (PU3UKH
1 TEPMOIUHAMHUKHN, KBAHTOBOH (DU3HKH

OIIK-1.4 3naer TeopeTHYECKHE OCHOBBI
001116l 1 HEOPraHUYECKOW XUMHUH U
MOHMMAET MPUHIIMAITBI CTPOSHUS BEIIECTBA U
HPOTEKAaHHUsI XMMUYECKUX MPOLIECCOB

OIIK-1.5 3naet ocHOBBI K1accUUKAIIH
OpraHUYECKUX COCTMHEHUI, CTPOCHHUE,
CIIOCOOBI IMOTYICHUS U XUMHYECKUE
CBOICTBA PA3IMYHBIX KJIACCOB OPTaHUYECKUX
COEIMHEHNH, OCHOBHBIE MEXAHU3MBI
MIPOTCKAHUS OPTAHUICCKUX PEaKIINi

OIIK-1.6 3HaeT oCHOBBI (PU3NIECKOI XUMHU
KaK TEOPETHYECKOro (hyHAaMEHTa
COBPEMEHHOM XMMHUU U MPOIIECCOB
XMMUYECKOH TEXHOIOTUH

OIIK-1.7 3HaeT OCHOBHBIE HOHITHS U
COOTHOIIEHUS TEPMOTUHAMHUKHI
MOBEPXHOCTHBIX SIBIICHUM, OCHOBHBIE
CBOICTBA IUCIIEPCHBIX CUCTEM

OIIK-1.8 3naet TeopeTndecKre OCHOBBI
SIEPHON (PU3UKH, TOZUMETPUH PATHOXUMHU

OIIK-1.9 YMmeer npoBOANTD aHAIN3
(byHKIMH, peraTb OCHOBHBIE 3a/1a41 TEOPHH
BEPOSITHOCTH M MATEMaTHYECKOM
CTaTUCTHKH, PEIIaTh YPAaBHEHUS U CUCTEMBI
T depeHIaTbHbIX YpaBHEHUN
NPUMEHHUTETBHO K PeabHBIM IPOLeccaM,
MPUMEHSITh MATEMATHIECKHE METOTBI ITPH
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PCIICHUHN TUIIOBBIX HpO(beCCI/IOHaHBHBIX
3aJa4

OIIK-1.10 Ymeer BbIOpaTh METOA aHAIN3A
JUIS 33IaHHOM aHAJTMTUYECKON 3a/1a4u 1
MIPOBECTU CTATUCTHUYECKYIO 00pabOTKY
PE3YJIBTAaTOB AaHAIUTHYECKUX ONPEICICHUH

OIIK-1.11 YMeeT pemiats TUIIOBBIC 3a74a4H,
CBSI3aHHBIE C OCHOBHBIMU pa3iejaMU
(bu3uKH, UCTIONB30BaTh (PU3NYECKHE 3aKOHBI
IIPU aHAJIKM3€ U PEIICHUU IpobiieM
po(ecCHOHATTLHOM IS TEIIbHOCTH

OIIK-1.12 YMeeT BBHITOJIHATE OCHOBHEIE
XUMHYECKHUE OTICPAIUU, ONIPEIEIISTh
TEPMOIUHAMHYCCKHE XapaKTePUCTHKH
XUMHYECKHUX PEAKIMiA U PABHOBECHBIC
KOHIICHTPAIIUH BEIIECTB

OIIK-1.13 YmMmeeT UCIIOIIB30BaTh
XUMUYECKHE 3aKOHBI, TEPMOIMHAMUYECKIE
CIIPaBOYHBIC JaHHBIC U KOJUYECTBEHHBIC
COOTHOUIEHUSI HEOPTAHUYECKOM XUMUU JIJIS
penieHus: TpodecCHOHAIBHBIX 3a1a4

OIIK-1.14 YmMeeT CUHTE3UPOBATh
OpPraHUYeCKHEe COCAMHCHUS

OIIK-1.15 YMeeT nporHo3upoBaTh BIUSHUE
pa3nuYHBIX (PaKTOPOB HA PABHOBECHE B
XMMUYECKUX PeaKIHsX; ONpeaesiTh
HaIPaBJICHHOCTH TPOIIecca B 3aJaHHBIX
HayaJlbHbIX YCIOBUSX; YCTaHABINBATh
rpaHullbl 0bsacTeil ycrounBoctu (a3 B
OJIHOKOMIIOHEHTHBIX 1 OMHAPHBIX CUCTEMAX;
OTIpENIeNATh COCTaBbl CYNIECTBYIOMUX (ha3 B
OMHApPHBIX TeTEPOreHHbIX CUCTEMAX;
COCTaBJIATH KWHETHUYECKNE YPAaBHEHHS B
muddepeHIaTbHON U UHTETpalbHON
dopmax JIsi KHHETHYECKH TPOCTHIX PEaKIHi
U IIPOTHO3UPOBATh BIHUSHUE TEMIIEPATYPHI HA
CKOpOCTH TIporiecca

OIIK-1.16 YMeer npoBOIUTH pacyeTsl €
UCIIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUN
TEPMOJIMHAMUKH TOBEPXHOCTHBIX SIBJICHUH 1
pacyeTsl OCHOBHBIX XapaKTEPUCTUK
JIACIIEPCHBIX CHCTEM

OIIK-1.17 YMeer pemars TUIIOBBIE
TEOpPETUYECKHE U MPAKTUYECKUE 3a/1a4H B
obnactu siepHoi GU3UKH, JO3UMETPUH U
PaTMOXUMHUH

OIIK-1.18 Bnangeer ocHoBaMu
(byHIaMEHTAIBHBIX MATEMATHYECKUX TEOPUI
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Y HaBBIKAMH HCIOJIb30BAHUS
MaTEeMaTUYeCKOro anmapaTa; MeTolaMu
CTaTUCTHUYECKON 00paboTku nHpopMaIu

OIIK-1.19 Bnaneer MeTo1aMu IPOBEICHHS
XMMUYECKOT0 aHaJIN3a U METPOJIOTUYECKOi
OLICHKHU €r0 Pe3yIbTaTOB

OIIK-1.20 Bnageet MeTojaMu IPOBEICHHS
(bu3n4ecKuX U3MEpPEHUI, METOJaMU
KOPPEKTHOM OLICHKU IOTPEIIHOCTEN IIPU
IPOBEIEHUH (PU3NUECKOTO IKCIIEPUMEHTA

OIIK-1.21 BnaneeTr TeOpeTUYECKUMH
METOaMH OITMCAHMS CBOMCTB IMPOCTHIX U
CJIOXHBIX BEUIECTB HA OCHOBE DJICKTPOHHOTO
CTPOCHHMSI KX aTOMOB M TOJIOKCHHSI B
[Teproandeckoit cucTeMe XUMHISCKUX
AJIEMEHTOB, SKCIIEPUMEHTAIbHBIMH
METOJIaMU OIpeAeIeHUS PU3NKO-
XUMHUYECKUX CBOMCTB HEOPTaHUYECKHUX
COCTMHCHUI

OIIK-1.22 Brnageet sKkcriepuMeHTaIbHBIMU
METOJIaMU CHHTE3a, OUUCTKH, OIIPEICTICHIS
(PUBUKO-XUMHYECKUX CBOUCTB H
YCTAHOBJICHHS CTPYKTYPBI OPTaHHUECKUX
CcOoeJMHEHNN

OIIK-1.23 Biageet HaBbIKAaMHU BBIUHUCIIEHUS
TEIIOBBIX (P (HEKTOB XMMHUUECKUX PEAKIIHM
MIPH 33JJaHHOM TeMIEPaType B YCIOBUAX
MMOCTOSIHCTBA JaBJICHUSA WM 00beMa;
KOHCTaHT PaBHOBECHS] XUMUYECKUX PEaKINi
MIPH 33JJaHHOM TeMIepaType; NaBJICHU
HACBIIIEHHOTO Mapa HaJl UHANBUYaJIbHBIM
BEIIIECTBOM; COCTaBa COCYIIECTBYIOMUX (a3
B IBYXKOMIIOHEHTHBIX CUCTEMAX

OIIK-1.24 Bnaneet MeTo1aMHU OTIpeIeTICHHS
KOHCTaHT CKOPOCTH XUMHUYECKUX pEaKInii
Pa3IMYHBIX TOPSIKOB MO pe3yabTaTaM
KHHETUYIECKOTO IKCIIEPUMEHTA

OIIK-1.25 Brnaneet meTogaMu MpoOBEICHUS
JIMCTIEPCHOTO aHaJIN3a, CHHTE3a JUCTIEPCHBIX
CHUCTEM U OILIEHKU UX arperaTuBHOMI
YCTOWYUBOCTH

OIIK-1.26 Bnageet mpuemamu 0€301macHON
paboThI C OTKPBITBIMU U 3aKPBITHIMU
HCTOYHHUKAMH PAAVOAKTUBHOI'O U3JTYYCHUSA

OIIK-2 Criocoben
KUCIIOJIb30BATh
COBPEMEHHOE

OI1K-2.1 3HaeT OCHOBBI TEOPHUH ITEPEHOCA
UMITYJBCA, TETJIa U MaCChl;, MPUHITUIIBI
(U3UYECKOT0 MOJIEIMPOBAHUSI XUMUKO-
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TEXHOJIOTUYECCKOC N
AHAJIMTUYECKOE
000py/1I0BaHUE B
npodeCCUuOHATHLHON 1
HAaY4HO-
UCCIIeI0BATEIHCKOM
JESITeTTHHOCTH

TEXHOJIOTUYECKUX MPOIECCOB; OCHOBHBIC
yYpaBHEHUS BHKCHHS )KUAKOCTEH; OCHOBBI
TEOPHUH TEILIONEPEIaun; OCHOBBI TCOPUU
Maccorepeiadn B CHCTeMax co CBOOOIHOM
HETOJIBIKHOW IpaHullel paznena das;
THUIIOBBIE MPOIECCHI XUMHUYECKOM
TCXHOJIOTHHU, COOTBCTCTBYIOIIHE aIlllapaThbl U
METO/IbI UX pacuera

OIIK-2.2 3HaeT 0OCHOBHbBIE MTPUHIIUIIBI
OpraHu3aIMi XUMHYECKOT0 IIPOU3BOICTBA,
€ro HepapXu4ecKoi CTPYKTYPHI; 00IIHe
3aKOHOMEPHOCTH XUMHUYECKHX IPOIECCOB;
OCHOBHBIC XUMHUYECKHE POU3BOJICTBA

OIIK-2.3 3HaeT OCHOBHBIE MNOHATUS TEOPUHU
yIpaBIeHUS TEXHOJIOTUYECKUMU
MpoIleCCaMy; CTATUYECKUE U JTUHAMUYECKHE
XapaKTePUCTHKU OOHEKTOB U 3BEHHEB
YIpaBJICHUS; OCHOBHBIC BUJIbI CUCTEM
aBTOMATHUYECKOTO PETYIUPOBAHUS M 3aKOHBI
YIPaBJICHUS; TUTIOBBIE CUCTEMBI
aBTOMATHUYECKOTO YIIPABIICHUS B
XUMHUYECKON TPOMBIIINIEHHOCTH; METOBI U
CpEeICTBA IUArHOCTUKU U KOHTPOJIS
OCHOBHBIX TEXHOJIOTUYECKHX MapaMeTPOB

OIIK-2.4 Ymeer onpenenarb XapakTep
JIBUKEHHUS J)KUJIKOCTEH U Ta30B; OCHOBHbIE
XapaKTEPUCTUKH MPOIIECCOB TETIO- U
MaccoNepe1aun; pacCUuThIBATh MapaMeTPhl
Y BBIOMPATH anmaparypy st KOHKPETHOTO
XUMHUKO-TEXHOJIOTUYECKOT0 MpoIiecca

OIIK-2.5 YMmeeT paccuuThIBaTh OCHOBHBIE
XapaKTePUCTHKU XUMUYECKOTO MpoIiecca,
BEIOMpATH PAIMOHAILHYIO CXEMY
MIPOM3BOJICTBA 33JJAHHOTO POAYKTa,
OIICHUBATh TEXHOJIOTHIECKYIO

3¢ (HeKTUBHOCTH MPON3BOICTBA

OIIK-2.6 YMeer onpeaensaTe OCHOBHBIE
CTaTMYECKUE U TUHAMUYECKUE
XapaKTepUCTUKH OOBEKTOB; BEIOUPATh
paIOHAIBHYIO CUCTEMY PETYINPOBAHUS
TEXHOJIOTHYECKOT0 Mpolecca; BEIOUpaTh
KOHKpETHbIE TUIIBI IPUOOPOB JIIst
JUArHOCTUKU XMMHKO-TEXHOJIOTMYECKOT O
nporecca

OIIK-2.7 Bnageer MmeTogaMu
TEXHOJIOTHYECKUX PACUETOB OTACIBHBIX
y3JI0B XUMHUYECKOT0 000pyA0BaHUS

OI1K-2.8 Brnageet MeToamMu OIpe/ eI ICHUS
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ONTUMAJIBHBIX U pallUOHAJIbHBIX
TEXHOJIOTUYECKUX PEIKHUMOB PaOOTHI
o0opyoBaHuUs

OIIK-2.9 Brnageer MeTo1aMul yIIpaBJICHUS
XMMHUKO-TEXHOJIOTHYECKHMHU CHCTEMaMH 1
METOAAMU PEryIUPOBAHUS XUMHUKO-
TEXHOJIOTNYECKUX MPOLIECCOB

OIIK-3 Cnocoben
IIPOBOIMTH HAyYHBIC
HCCIICIOBAHUS M aHAJIU3
MOJTYYCHHBIX
pe3yabTaToOB

OIIK-3.1 3HaeT TeOpeTHIECKHNE OCHOBHI U
00J1acTH IPUMEHEHUS] COBPEMEHHBIX
METO/IOB aHaJIHN3a

OIIK-3.2 YmMeer BbIOMpaTh ONTHMAIbHBIN
METO/I aHaJIu3a JUIs PelIeHus 3a1au
po(ecCHOHATLHOM IS TEIIbHOCTH,
paccuuThIBaTh HEOOXOUMbIE [TApaMETPHI B
aHATM3UPYEMOM OOBEKTE

OIIK-3.3 Bimageetr MmeTomaMu
CTaTUCTUYECKOM OIEHKH JJOCTOBEPHOCTH
PE3yNbTaTOB aHAJIN3a U Pe3yIbTaTOB
IKCIIEPUMEHTA

OIIK-4 Cnocoben
HCIIOJIBF30BATh METOIBI
MaTeMaTHYECKOro
MO/ICITMPOBAHUS
OTAENBHBIX CTaAul U

BCEr0 TEXHOJIOTUYECKOTO
IIpolLIecca, OCYIIECTBIIATh
TEOPETUYECKUI aHAIU3 U

JKCIIEPUMEHTAIILHYIO
IIPOBEPKY aJIEKBATHOCTH
MOJEIHN

OIIK-4.1 3HaeT TEXHUYECKHUE U
MIpOrpaMMHBIE CPEJICTBA peaTH3aluN
WH(pOPMAIMOHHBIX TEXHOJIOTHH, THTIOBBIC
YUCJICHHBIC METO/IbI PEIICHHS
MaTeMaTHYECKHX 3a/1a4 U aITOPUTMBI UX
peanuzanuu

OIIK-4.2 Ymeer paboTaTh B KauecTBe
[10JIb30BATEIs IEPCOHAIIBHOTO KOMITBIOTEDA,
MCII0JIb30BaTh YHCIEHHBIE METOBI IS
pellieHnss MaTeMaTUYeCcKUX 3ajad,
MCII0JIb30BAaTh S3bIKA U CHCTEMBI
MIPOrpaMMUPOBAHUS JUIsl PEILICHUS
npodecCHOHATBHBIX 3a1a4

OIIK-4.3 Bnaneetr meTogaMu
HUCITOJIB30BAHUS COBpCMeHHLIX
KOMITBIOTEPHBIX TEXHOJIOTUI IJISl pEIICHUS
MOCTABJICHHBIX 33724 PO(EeCCUOHATLHOM
JIeITENHHOCTH

OIIK-5 Cniocoben
MOHUMATb TTPUHIIUITHI
paboThl COBPEMEHHBIX
UHGOPMAITMOHHBIX
TEXHOJOTHI 1
MCIIONIb30BATh UX IS
peIIeHus 3a1a9
npodeccuoHaTBFHON
JIESITeITBHOCTH

OIIK-5.1 3HaeT OCHOBHBIEC TPUHIUIIBI
paboThI COBpEeMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI

OIIK-5.2 Ymeer pemiaTe HHKEHEPHO-
TEXHUYECKHE 33]]a4M C IPUMEHEHUEM
COBPEMEHHBIX NMPOTrPAMMHBIX KOMILJIEKCOB U
A3BIKOB ITPOTrPAMMHUPOBAHMUS

OIIK-5.3 Bnageer cCOBpeMEHHBIMU
UH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH TIPU
cOope. ananuse, o0paboTKe 1
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NpeCTaBICHUN HHPOPMAIUU

OIIK-6 Cnocoben
UCIIOJIb30BATh
UH(POPMAIIHIO,
MOJTYYCHHYIO TIPH
OCYILIECTBJIEHUH CBOEH
npodeccnoHaTbHOM
NEeSITETILHOCTH, C YYETOM
OCHOBHBIX TPeOOBaHUI
MH(POPMAIIMOHHOM
0€30MacHOCTH B TOM
YHCIIE 3aLUTHI

OIIK-6.1 3naet HOpMBI HH(POPMAITUOHHON
0€301acHOCTH B TPEOOBAHUS K UX
COOTIOZICHHIO B TIPOECCHOHATBHO
JeSATEILHOCTH

OIIK-6.2 YmMeet coOmoaaTh TpeOOBaHUS
nH(pOpPMaAIMOHHOM 6€30MaCHOCTH IPHU cOope,
aHaJIM3€ U MPEJICTABICHUN PE3yIbTaTOB
cBoel poecCHOHAIEHON ACATEIhHOCTH

OIIK-6.3 Bnaneer metogamu coopa
UH(POPMALIUU U PEILICHUS
po¢eCCHOHANIBHBIX 33]1a4 C YIETOM

rOCY/IapCTBEHHOM
TailHbI. TpeboBaHU HHPOPMAITIOHHOM
0e30I1acHOCTH
* B ®I'OC BO otcyrcTBYyeT
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4.3. HpO(l)CCCHOHaJILHLIe KOMIICETCHIIMU BBINMYCKHUKOB 1 HHAUKATOPLI UX NOCTHKCHUSA

OcHoBaHue
3amaya o
. OOBexT mim 001acTh Konu Koz u HaumeHoBaHue (mpodeccuoHaNbHBIHI
npoeCCHOHATEHON
3HAHUSI HaumeHoBanue [TK uHauKaropa goctwkenus [1IK | cranagapt, ananms omnbita)
JeSITeTbHOCTH
O060011IeHHBIE TPYIOBbIE QYHKITUU
Hay4Ho-ucciienoBareJbCKHM THII 32124 NPOdecCHOHAJILHOM 1esITeJIbHOCTH
Brimonsenue Xumuyeckoe, XUMUKO- | [IK-1. Crocoben k IK-1.1. 3HaeT pusuKo- Ananus TpeboBaHHi K

(byHIaMEHTAIbHBIX U
MPUKJIaJHBIX padOT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIHLHOTO
Xapakrepa ¢ Lelblo
OTpeIeNIeHuUs
TEXHHYCCKHIX
XapaKTePUCTUK
HOBOM TEXHUKH, a
Takke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTUYECKON
JIOKyMEHTaIuU

TCXHOJOIH4YCCKOC
IIpOU3BOACTBO

- CKBO3HbBIE BUJIBI
npodeccrnoHaIbHOM
JIeITEIILHOCTU B
MIPOMBIIIICHHOCTH (B
cdepax: XHMHIECKOH
TEXHOJIOTUU MaTE€pUaJOB
SIIEPHOTO TOTUIMBHOTO
[IUKJIa; XUMHUYISCKOH
TEXHOJIOTHU pa3eIICHUs
U IPUMEHEHNUE
H30TOIOB; XUMHYCCKON
TEXHOJIOTHUH
TCIUIOHOCHUTEIICH U
PaZMO’KOJIOTUH
SIIEPHBIX
SHEPreTHUECKUX

pa3paboTKe TUIaHOB U
MIPOrpaMM ITPOBEICHUS
HAY4HO-
HCCIIEIOBATEIHCKUX
pa3paboToK, BEIOOPY
METOJIOB ¥l CPE/ICTB
peleH s HOBBIX 331a4

XUMHNYCCKHEC OCHOBBI,
3aKOHOMCPHOCTHU U
0COOEHHOCTH IMpoHeCCoOB,

HCIIOJIb3YCMbIX B TEXHOJIOTHHU

MaTepUaIOB COBPEMEHHOMU
SHEPreTUKU

[1IK-1.2. YMmeeT npUMeHATh
0a30BbI€ U CIIELUAIbHBIE
3HaHUA B 00JIaCTH XUMUU U
TE€XHOJIOTUM MAaTEpPHAIIOB
COBPEMEHHOM YHEPTETUKH
JUIsl pEIIEHNs] KOHKPETHBIX

3aa4 1 COBCPUHICHCTBOBAHUS

SKCILTYyaTUPYEMBIX
TEXHOJIOTMYECKUX CUCTEM

poecCHOHATLHBIM KOMITETEHITUSIM,
NPEIBSBIISEMBIM K BBITYCKHHKAM
HAIPaBIICHUS TIOJITOTOBKY Ha PHIHKE
TpyZaa, 00001eHIE 3apy0eKHOTO OMBITA,
MIPOBEJICHUS KOHCYIbTAINH C BEAYIIHMH
paboTonaTesnsiMu, 00bEAMHEHUSIMHU
paboTonaTeneit oTpaciii, B KOTOPOM
BOCTPeOOBaHbI BHIITYCKHUKH B PAMKax
HaIPaBIICHUS TIOJITOTOBKH.

[TpodeccronanbHbIM cTaHAAPT
«MHxeHep-uccnepoBaTens B 00J1acTu
pa3fesieHns U30TOIOBY, YTBEP K ICHHBIN
npukazoM MuHucTEpCcTBa Tpyda U
COLMAJIBHOM 3a1uThl Poccuiickon
®enepanun ot 05.06.2017 No 474 H,
O06o0menHas TpyaoBas GyHKIUS

B. IIpoextupoBanue, pa3paboTka u
COBEPUICHCTBOBAHNE TEXHOJIOTHYECKIX
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YCTaHOBOK;
paarallMOHHON XUMUHU U
pPaAMaLMOHHOTO
MaTepHUaJIOBEICHNUS;
SIICPHOU 1
paguauMoOHHON
0€30MacHOCTH Ha
00BbEKTax
WCIIO0JIb30BaHUS AEPHON
SHEPIUH; XUMHYECKON

[1K-1.3. Bnaneer HaBbikaMu
pa3paboTKu U
UCTIOJIh30BAHUS
IKCIIEPUMEHTAIBHBIX
METOJIUK U TIPOTPaMM st
MIPOBE/ICHUS] HAYYHBIX
UCCIIE0BAHUM C
PUMEHEHHEM COBPEMEHHOM
anmapaTypsl, aHATH3a |
00paboTKH pe3yabTaToOB

MIPOLIECCOB OT/AEIBHBIX y3JI0B U
YCTaHOBOK I10 Pa3/I€JICHUIO U30TOIOB.
MIPOBEJICHUE HCCIIEA0BaHUN U
WCIIBITAaHU .

B/01.7. IlmanupoBanue npoBeIeHUS
HKCIEPUMEHTAIBHBIX pabOT Ha
CO3/1aBa€MbIX YCTaHOBKaX IO
pa3esIEeHUI0 30TOIIOB.

(YpoBeHb KBaTU(UKAIUH — 7).

TEXHOJIOINU JKCIIEPUMEHTA

HAaHOMAaTEPHUAJIOB B

00J1acT AIEepPHOM

DHEPreTUKY,

XUMHUYECKOU

TEXHOJIOTUHU PEAKNUX U

PEAKO3EMENBHBIX

METAJLIOB; XUMHYCCKOM

TEXHOJIOTUU

paarodapmmpenaparosn).
Brinonsenue Xumudeckoe, XUMUKO- | TIK-2. Ciocoben ITK-2.1. 3naer Anams TpeboBaHui K
(dbyHIaMEHTANBHBIX U | TEXHOJIOTUYCCKOE CaMOCTOSTEIIbHO TEOPETUYECCKHE OCHOBBI, Ipo(eCCHOHANBEHBIM KOMIIETEHIHAM,
MPUKIIAJHBIX PaboOT pOU3BOACTBO BBIIOJHATH 001acTH IPUMEHEHUS OpEABABIACMBIM K BBIITY CKHUKaM
ITOUCKOBOTO, HCCIICOIOBAHUI C BO3MOKHOCTH, OTpaHUYCHUSA HampaBJICHUS ITIOATOTOBKH HA PBIHKE
TEOPETUYECKOIO U - CKBO3HBIE BU/JIbI HUCIIOJIb30BaHUEM HUCIIOJIL30BAaHUSA METOJOB Tpyaa, 00001IEeHHE 3apyOEKHOTO OIIBITA,
AKCHEPUMEHTAIBHOTO | MPOPECCHOHATBHON COBPEMEHHOMN MOJIydeHHUs 1 aHaJIn3a IPOBE/ICHUSI KOHCYJIBTAINH C BEIYIIUMH
XapakTepa C LeJbIo JCATCIBHOCTU B anmnaparypbl ¥ METOZOB | MAaTEPHUAIOB COBPEMEHHOM paboTonarensiMu, 00beIMHEHUAMH
OonpeaecHus MIPOMBIIIICHHOCTH (B HCCJICAOBAHUS B DHEPreTUKU paboTonaTenei oTpaciu, B KOTOPO
TEXHUYECKUX cdepax: XMMUYECKOH 0011acTH 00BEKTOB MMK-2.2. YMeeT BOCTPEOOBAHBI BBIMTYCKHUKH B paMKax
xapaKvTepHCTHK TEXHOJIOTUU MaTepHAJIOB | MPOQECCUOHATBHON 0GpaGaTbIBaTh 1 HallpaBJICHU: NOATOTOBKH.
HOBOU TEXHUKH, a SIIEPHOTO TOHJII/IBHE)TO JIeTEJIbHOCTH, AHAJIN3NPOBATE PE3YNIBTATHI 5
TAK)XX€ KOMILIEKCa LIMKJIa; XUMHUYECKOU aHAJIU3UPOBATH U HAYYHBIX HCCIIeOBAHMI, [TpodeccronanbHbIM cTaHaAPT
paboT mo pa3paboTKe | TEXHOJOTHH pa3felieHusl | MPEACTaBIsATh «mKenep-ucceeoBaresb B 001acT

Y IPUMEHEHNE

pe3ynbTaThl B popmax

NPECTABIATh UX B BUJIC
pedeparoB, OTUETOB

pa3aciICHUA U30TOIIOBY, yTBep)KIleHHLIﬁ
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TEXHOJIOTUYECKOI M30TOIOB; XUMHYECKON | OTYETOB, pepepaTos, myOIUKaIuil ¢ yueTom npuKa3zoM MuHHCTEpCTBA TPpyAa U
JIOKyMEHTaLUN TEXHOJIOTUH nyOauKanui u tpeboBanuii [OCTog, a COLMAIIBHOM 3auThl Poccuiickon
TEIIOHOCHUTENEH U MTyOJTMYHBIX TaK)Xe CIEIHUaIbHBIX ®denepanuu ot 05.06.2017 No 474 1,
PaarO3KOJIOTHHA BBICTYIUICHUI TpeboBaHuii Poccuiickux u O06o006mmeHHas TpynoBast QyHKIUS
SIIEPHBIX 3apyOeKHBIX HAYYHO- B. IIpoextupoBanue, pa3paboTka u
SHEPreTHUYECKUX TEXHUYECKUX U3TaHUM COBEPILIEHCTBOBAHUE TEXHOJIOTMYECKUX
YCTAHOBOK; I1K-2.3. Biuageer merogamu | POLECCOB OT/CIbHBIX Y3108 U
paauanMoOHHON XUMUU U NpOBE/IeHHs YKCTepuMenTa ¢ | YCTAHOBOK 110 Pa3ie/eHHI0 H30TOIIOB.
pazuaioHHOTO HpUMeHeHHeM coBpeMertoii | IIPOBEACHHE HCCIIe/0BaHM 1
MaTepUANOBEICHHS; HayaHOf armapaTyps, WCIIBITAaHUH.
SIICPHOU U } aHATH3a U 06paboTKH B/02.7. IIpoBenenue Hay4yHO-
paaraluoOHHON pPE3yIBTATOB SKcriepuMenTa | MCCTCT0BATENbCKHX H ONBITHO-
0€30MacHOCTH Ha KOHCTPYKTOPCKHX PabOT C y4€TOM HOPM
00beKTax pasvallMOHHOM U sIAepHOU
UCIIOJIb30BAaHUS SIIEPHON 0€30MacHOCTH.
SHEPIHHU; XMMUYECKOM (YypoBeHb KBaTU(pHUKALIUH — 7).
TEXHOJIOTUU
HaHOMAaTEpHAaJIOB B
00J1aCTH sJIepHOM
SHEPrEeTHKH;
XUMHYECKOU
TEXHOJIOTHH PEJIKUX U
PEAKO3EMEINBHBIX
METaJLIOB; XUMHYCCKOI
TEXHOJIOTUU
pagrodapmmpenaparosn).
TexHoOrMYeCKuil THII 32124 NPO(PECCHOHAIBLHON AeATEIbHOCTH
OcymiecTBieHne Xumuaeckoe, XUuMuKo- | [IK-3. CriocoGen I1K-3.1. 3Haer Amnanus TpeboBaHmi K
TEXHOJIOTHYECKOTO TCXHOJIOTMICCKOC OCYIIIECTBIATh 3aKOHOJATEIBHYIO 0a3y, NpOQeCCHOHATBHBIM KOMIIETECHIHAM,
rpouecca B TIPOU3BOACTBO TEXHOJIOTUYECKUI TEXHOJIOTHYECKHE, IPCABABIICMBIM K BbIITYCKHUKaM
COOTBETCTBHHU C IpoIecc B SKCILTyaTalluOHHEIE U HamnpaBJICHUS IIOATOTOBKH HA PBIHKE
TpeOOBaHUAMU - CKBO3HBIE BUJIbI COOTBETCTBUH C KOHCTPYKTUBHEIE TpyZaa, 000011eHIE 3apyOeKHOTO OIBITA,
npodeccHoHaIbHOM periiaMeHTOM U XapaKTePUCTUKHU IPOBE/ICHUSI KOHCYIIBTALINH C BEAYIIMMH
JICSITCIbHOCTH B HMCIOJIb30BaTh IPOMBIIIJICHHBIX M OIIBITHBIX paboroziaresnsamMu, 00beIMHEHUAMU
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TEXHOJIOTUIECKOTO
perinaMeHra

MIPOMBIIIICHHOCTH (B
chepax: XUMHIECKON
TEXHOJIOTHU MaTEePHAJIOB
SIZIEPHOTO TOTUIMBHOTO
LIMKJIa; XUMUYECKOM
TEXHOJIOTHH pa3/ieNICHuUs
Y IPUMEHEHHUE
HU30TOIOB; XUMHUYCCKON
TEXHOJIOTHU
TCIUIOHOCHUTEIICH 1
PATMOIKOJIOTUH
SIIEPHBIX
IHEPreTHYCCKUX
YCTaHOBOK;
paguanMOHHOM XUMHUHU U
pPaAMaIMOHHOTO
MaTepPHaJIOBE/ICHHUS,
SIIEPHOU 1
paguanoOHHON
0e30IacHOCTH Ha
o0BeKTax
KCMOJIb30BAHUS SIICPHOU
SHEPTUH; XUMUYECKOU
TEXHOJIOTHU
HaHOMaTepHaJoB B
o0acTu saepHoO
SHEPreTHUKHU;
XUMHYECKON
TEXHOJIOTHH PEJIKUX U
PEAKO3EMENTbHBIX
METaJIJI0B; XMMHUYECKOM
TEXHOJIOTHU
paauodapMIpenaparos).

TEXHUYECKHE CPE/ICTBA
JUTSL KOHTPOJIS €T0
OCHOBHBIX
apameTpoB, HOPM
BBIPAOOTKH H
TEXHOJIOTUIECKUX
HOPMAaTHBOB
pacxoJ0BaHUs CBIPBS,
SHEPreTUIECKUX
3aTpar, CBOMCTB CBIPBA,
TOTOBOH MPOIYKIIUU U
OTXO0JIOB, OO€ecIIeYeHne
TpeOOBaHUI IO
CTaHJAPTH3AIHH,
cepruduKarm,
SKOHOMHUYECKOU

3¢ pexTUBHOCTH U
KaueCTBY MPOIYKIINH B
MIPOU3BOJICTBE
MaTepHaJIOB
COBPEMEHHOM
JHEPTreTUKU

YCTaHOBOK ITPOU3BOJICTBA
MaTepuajIoB COBPEMEHHOMN
SHEPreTHKH, YCIOBUS UX
0e30MacHoil FKCIUTyaTalluK

I1K-3.2. YMeer ucroibp30BaTh
TEXHUYCCKHUE CPEJCTBA JIJIs
MU3MEpPEHUS] OCHOBHBIX
napamMeTpoB
TEXHOJIOTHYECKOT0 IpoIiecca,
CBOWCTB CBIPbSI, IPOJAYKIIUH U
OTXOJIOB B TIPOU3BOJICTBE
MaTEPHUAaIOB COBPEMEHHOM
SHEPTEeTHUKU

[1K-3.3. Bnageer
KOMIIUIEKCHOM METOJIMKOU
OILICHKH CTEIECHHU
COBEPILIECHCTBA YHEPIO-
XHUMHMKO-TEXHOJIOTHUECKOM
CHUCTEMBI C TOYKH 3PEHHUS
JHEPrOTEXHOJIOTHH,
SKOJIOTUH U YKOHOMHKH

paboTonaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HAIpPaBJICHUS TIOJITOTOBKHU.

[TpodeccronanbHbIil cTaHAAPT
«mxeHep-uccienoBaTellb B 00JIacTH
paszeneHus H30TOMOBY, YTBEPKISHHBIN
pUKa3oM MHUHHCTEPCTBA TPYIa U
COLIMAJIBHOM 3a1uTEl Poccuiickoi
®enepanun ot 05.06.2017 Ne 474 H,
O60061menHas TpynoBas QyHKIUS

B. IIpoextupoBanue, pa3paboTka u
COBEPIIICHCTBOBAHUE TEXHOJIOTMYECKUX
MIPOIIECCOB OTACJIBHBIX y3JIOB U
YCTaHOBOK IO Pa3/IeJIeHUI0 U30TOTIOB.
MPOBEJICHUE UCCIEAOBAHUIN 1
HWCIIBITAHUH.

B/02.7. IIpoBenenue Hay4yHO-
HCCJIEIOBATENBCKUX U OIBITHO-
KOHCTPYKTOPCKHUX PabOT C y4€TOM HOPM
paaualoOHHON U SIAEPHOMN
0€30IacHOCTH.

(ypoBeHb KBanmM(pUKAIIMT — 7).

[TpodeccnonanbHblil cTaHaAPT
«Crnenuanuct 1no paguaqioHHOMY
KOHTPOJIIO ATOMHOM OTPacian»,
YTBEPKACHHBIN IIPUKA30M
MuHuncTepcTBa TpyAa U COLUATIBHON
3amuThl Poccuiickon denepanuu ot
04.02.2021 Ne 441 H,

O060061meHHas TpyAoBast GyHKITUS

C. Opranu3zanus u KOHTPOJIb
JeSITeTLHOCTH MO 00€CTICUEeHHIO
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panuanoHHON 0e30MacHOCTH
OpraHu3anuy aTOMHOM OTPACIH.
C/03.7. OcymiecTBiicHHE
IIPOU3BOJICTBEHHOTO KOHTPOJIS
panuanoHHON 0€30I1aCHOCTH B
OpraHu3anuy aTOMHOM OTPACIH.

(YpoBeHb KBaTU(UKAIUH — 7).

[TpodeccnonabHBIN CTAaHAAPT
«CrienaaucT Mo TEXHOJIOTHHI
MIPOU3BOJICTBA IPOIYKLIUHU C
MIPUMEHEHUEM HAaHOCTPYKTYPUPOBAHHBIX
KaTaJlu3aTOPOBY», YTBEPKACHHBIN
MpuKa3oM MUHHUCTEpCTBA TPyAa U
COLIMAIBHOM 3alIUTEl POCCUNCKOM
®enepanun ot 05.10.2021 Ne 674 H,
O60061menHas TpynoBas QyHKIUS

D. PykoBOACTBO AEATEIBHOCTBIO 110
MIPOU3BOJICTBY MPOAYKITUU C
MIPUMEHEHUEM HAaHOCTPYKTYPUPOBAHHBIX
KaTaJIn3aTOPOB.

D/03.7. PykoBOICTBO IMTPOM3BOICTBEHHO-
XO3STMCTBEHHON JeITEITHHOCTHIO
MIPOU3BOJICTBA MPOJYKLIUHU C
MIPUMEHEHUEM HAaHOCTPYKTYPUPOBAHHBIX
KaTaJau3aTopoB.

(YpoBeHb KBaTU(UKAITUH — 7).
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Obecneuenue

3¢ HeKTHBHOTO
HCIIOJIb30BaHUS B
TEXHOJIOTUYECKOM
nporecce
000py/I0OBaHUsI.
Cobipbs u
BCIIOMOTATEIIbHBIX
MaTepUaJIoB.

XI/IMI/IIICCKOC, XUMUKO-
TEXHOJIOTHYCCKOC
IIpONU3BOACTBO

- CKBO3HbLIE BUIBI
npodeccrnoHaIbHOM
JeSITEIbHOCTH B
MIPOMBIIIIJICHHOCTH (B
cdepax: XHMHUECKON
TEXHOJIOTUU MaTepUAJIOB
SIIEPHOTO TOILTUBHOTO
[UKJIa; XUMUYECKOU
TEXHOJIOTUH Pa3JICIICHUS
Y IPUMEHEHUE
H30TOIOB; XUMHUYCCKON
TEXHOJIOTUU
TETUIOHOCHUTENIEN U
PalnOdKOIOTUN
SITICPHBIX
SHEPreTUIECKUX
YCTaHOBOK;
paaualioOHHONW XUMHH U
pauaioHHOTO
MaTepHuallOBeICHUS;
SIIEPHOU 1
paguanoOHHON
0€e30MacHOCTH Ha
o0BeKTax
WCIIOJIb30BAHUS SIICPHON
SHEPTUH; XUMHYECKON
TEXHOJIOTUHU
HaHOMAaTePHAJIOB B
00J1aCTH sJIepHOM
SHEPIeTHKH;

[TIK-4. Cniocoben
aHaJIM3UPOBATh
TEXHOJIOTUYECKUI
MIPOLIECC, BBISIBJIATD €T0
HEJOCTaTKU U
pa3pabarbIBaTh
MEPOIPHUATHS 110 €T0
COBEPILIEHCTBOBAHUIO

I1K-4.1. 3naer anmaparypHoe
odopmiIeHHE U
MOCJIEI0BATEIIEHOCTh
MIOCTPOCHHUS
TEXHOJIOTUIECKUX CXEM IS
pelieHus 3a1a4, CBI3aHHBIX C
peleHreM 3a1a4
nepepabotku OAT u
obpamenue ¢ PAO,
MIPOU3BOJICTBA PEIKUX
9JIEMEHTOB, CTAOMIIBHBIX
M30TOMNOB U 0CO00 YUCTHIX
BEIIICCTB

[1K-4.2. Ymeer onpenensrb
TpeOOBaHUS K UCIIOIb3YEMbIM
pabouyuM BeIEeCTBAM U
ONTUMAJIbHBIC YCIOBHS
OCYIIIECTBJIEHUS MPOIIECCOB,
MPUMEHSIEMBIX B TEXHOJIOTHH
MaTepHaIOB COBPEMEHHOM
SHEPreTHKU

I1K-4.3. Bianeer HaBLIKAMUA
pacuera, CpaBHUTEIBHON
OIIEHKH U MTOMCKa
ONTUMAJFHBIX TTAPAMETPOB
MIPOIIECCOB, MPUMEHSIEMBIX B
TEXHOJIOTUH MaTepPHaIOB
COBPEMEHHOM YHEPTETUKH

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIbABISEMBIM K BHITYCKHUKAM
HAIPABIICHUS TIOJITOTOBKU Ha PHIHKE
Tpyza, 00001IeHre 3apy0eKHOTO OIBITA,
MIPOBEJICHUS KOHCYIBTAINN C BEAYIIHMH
paboTonaTessiMu, 00bEAMHEHUSIMHU
paboTonaTeneii oTpaciiv, B KOTOPOU
BOCTPEOOBAHBI BBIITYCKHUKH B paMKax
HaIPaBIICHUS TIOJITOTOBKH.

[TpodeccronanbHbIi cTaHAAPT
«Hxenep-uccienoBarelb B 001acTu
pa3JiesieHus U30TOMOBY, YTBEP K ICHHBIH
MpuKa3oM MUHHUCTEPCTBA TPyAa U
COLIMAJIBbHOM 3alIuTEl POCcCUNCKO
®enepanun ot 05.06.2017 No 474 H,
O6006mmenHas TpynoBas QyHKIUs

B. IIpoextupoBanue, pa3paboTka u
COBEPILIEHCTBOBAHUE TEXHOJIOTMUECKUX
MIPOIIECCOB OTACJIBHBIX y3JIOB U
YCTaHOBOK IO pa3/IeJIEHUI0 U30TOIOB.
MPOBEJICHUE UCCIEAOBAHUIN 1
HUCIIBITAHUH.

B/02.7. TIpoBenenue Hay4yHO-
HCCIEA0BATCILCKUX M OIBITHO-
KOHCTPYKTOPCKHUX PabOT ¢ y4€TOM HOPM
paaualMOHHON U SAEPHOMN
0e30macHOCTH.

(YpoBeHb KBaTU(pHUKALIUK — 7).

[IpodeccuonanbHblif cTaHaAPT
«Crienuanuct no paguanioHHOMY
KOHTPOJIFO ATOMHOM OTPaciIn»,

29




XUMHUYECKON
TEXHOJIOTUH PEAKUX U
peKO3eMeNbHBIX
METaJJIOB; XUMUYECKOM
TEXHOJIOTUU
paarodapMmIpenaparosn).

YTBEP)KICHHBIN MPHUKA30M
MunucTepcTBa TPYAa U COMHATBLHOM
3ammThl Poccuiickoit @eaepanuu oT
04.02.2021 Ne 441 H,

O0600meHHas TpynoBast G yHKIIHS

C. Opranu3zanus ¥ KOHTPOJIb
JESITEIILHOCTH 10 00ECTICUCHHIO
paananuoOHHON OE30MaCHOCTH
OpraHu3alui aTOMHOM OTPACIIH.
C/03.7. OcymiecTBieHue
MIPOU3BOJICTBEHHOTO KOHTPOJIS
paranuoOHHON OE30IMaCHOCTH B
OpraHu3alii aTOMHOM OTPACIIH.

(YpoBeHb KBaTU(pHUKALIUH — 7).

[TpodeccrnoHambHBIN CTAaHTAPT
«CrenuanucT 1o TEXHOJIOTUU
IIPOU3BOJICTBA IPOAYKLIUU C
MIPUMEHEHUEM HAaHOCTPYKTYPUPOBAHHBIX
KaTaJu3aTOpPOB», YTBEPKIEHHBIN
npukazoM MuHucTepCcTBa Tpyda U
COLMAIbHON 3aIuThl Poccuiickon
®enepanuu ot 05.10.2021 Ne 674 H,
O06o0menHas TpyaoBas GyHKIUS

D. PykoBOACTBO 1€ATEIBHOCTBIO 11O
IIPOU3BOJICTBY MIPOLYKIUH C
MIPUMEHEHUEM HAaHOCTPYKTYPUPOBAHHBIX
KaTaJIn3aToOpOB.

D/02.7. O6ecnieuenne HayqHO-
TE€XHOJIOTHYECKOI'0 COBEPLIEHCTBOBAHHUS
MIPOM3BOJICTBA MPOAYKIIUU C
IIPUMEHEHUEM HAHOCTPYKTYPUPOBAaHHBIX
KaTaJIn3aToOpOB.

(YpoBeHb KBaTU(pHUKALIUK — 7).
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IIpoexTHBI THII 32124 PO EeCCHOHATBHOM 1eATeJIbHOCTH

PazpaboTka HOBBIX
TEXHOJIOTUIECKUX
CXeM, pacueT
TEXHOJIOTUIECKUX
napaMeTpoB, pacueT
1 BBIOOD
o0opymoBaHus

XI/IMI/IIICCKOC, XUMUKO-
TEXHOJIOTHYCCKOC
IIpONU3BOACTBO

- CKBO3HBIC BUJIBI
npoheCCHOHATEHON
JIeSITEILHOCTH B
MIPOMBIIIICHHOCTH (B
chepax: XUMHIECKOU
TEXHOJIOTUU MaTEPUAJIOB
SIZIGPHOTO TOTUIMBHOTO
IUKJIa; XUMHUYECKOHN
TEXHOJIOTHH pa3IeIeHUs
Y TIPUMEHEHNE
H30TOIOB; XUMHYECKOH
TEXHOJIOTHU
TEIJIOHOCHUTEICH U
PaMOIKOJIOTUH
SIIEPHBIX
SHEPreTHYECKUX
YCTaHOBOK;
paaralMOHHON XUMUHU U
paAMalMOHHOTO
MaTepHUaIOBEICHNUS;
SIIEPHOU U
paguanoOHHON
0C30IMaCHOCTH Ha
00BEKTaxX
WCIIO0Ib30BaHUS AEPHON
SHEPTUH; XUMHYECKON
TEXHOJIOTHUU
HaHOMAaTEpPHAJIOB B
o0acTu saepHOM

IIK-5. Cnocoben
pa3pabarbIBaTh
WCXOJTHBIC TAaHHBIE JISI
MIPOEKTUPOBAHUS
HOBBIX
TEXHOJOTMYECKHUX
MIPOLIECCOB U
000opyI0BaHUs ISt
MIPOU3BO/ICTBA
MaTepualioB
COBpPEMEHHOM
SHEPreTHKH,
OCYILIECTBIISITh
ABTOPCKUI HAI30Dp 3a
MIPOLIECCOM
MIPOEKTUPOBAHMSI.

IIK-5.1. 3HaeT OCHOBHEIC
0COOEHHOCTHU
MIPOCKTUPOBAHUS
IMPEANPUATHI 110
MPOU3BOACTBY MaT€pUAJIOB
COBPEMEHHOM YHEPIETUKU B
COOTBETCTBHH C
peraaMeHTUpPYOLIER
JIOKyMEHTaluuen

[IK-5.2. Ymeer
OCYILECTBIISITH BBIOOD
ONTUMAJILHOTO METOA,
anmapaTrypHoro o(opMICHUS
U TOCJIEZI0BATEIbHOCTH
MOCTPOCHHUS
TEXHOJIOTUYECKUX CXEM JJIs
pelIeHns 3a/1a4, CBSI3aHHBIX C
nepepaboTKoit
0TpaboOTaBLIETO SIAEPHOTO
TOIJINBA U OOpAIEeHUS C
pPaarnOaKTUBHBIMH OTXOAaMU,
MIPOM3BOJICTBOM PEIKUX
9JIEMEHTOB, CTA0MIIbHBIX
U30TOIOB U 0CO00 YHCTHIX
BEIIIECTB

I1K-5.3. BnageeT HaBBIKAMH
10 MOJATOTOBKE MCXOIHBIX
MaHHBIX I
MTPOSKTUPOBAHMSI,
COCTaBJIEHUIO
MaTepHaIbHOTO U TETIJIOBOTO
OanaHca, ONTHUMHU3ALNU

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIbSABISEMbIM K BHIITYCKHUKAM
HAIPAaBIICHUS TIOJITOTOBKU Ha PHIHKE
Tpyza, 00001IeHre 3apy0eKHOTO OIBITA,
MIPOBEJICHUS KOHCYIBTAINI C BETyITUMU
paboTonaTesnsiMu, 00bEAMHEHUSIMHU
paboToaaTenei oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HaIPaBIICHUS TIOJITOTOBKH.

[TpodeccnonanpHblif cTaHAAPT
«mxeHep-uccienoBaTesb B 00J1aCTH
pa3JiesieHns U30TOIOBY, YTBEPKICHHBIH
MpUKa30M MUHHUCTEPCTBA TpyAa U
COLMAIIBHOM 3amuThl Poccuiickon
®enepauuu ot 05.06.2017 Ne 474 H,
O060061eHHas TpynoBas QyHKIUS

B. IlpoexktupoBanue, pa3paboTka 1
COBEPUICHCTBOBAHNUE TEXHOJIOTUYECKUX
IIPOLIECCOB OTAEIBHBIX Y3JI0B U
YCTaHOBOK IO Pa3/IeJIEHUIO N30TOIOB.
IIPOBEJIEHUE UCCIIEN0BAaHUN U
WCIIBITAaHU .

B/02.7. IlpoBeieHue HayyHO-
HCCIIEIOBATENLCKUX U OIMBITHO-
KOHCTPYKTOPCKUX PabOT € y4eTOM HOPM
paaualiOHHON U SIAEPHOM
0€30MacHOCTH.

(YpoBeHb KBaTU(UKAITUH — 7).

[TpodeccuonanbHblif cTaHaAPT
«CrienuaucT 1o paguauoOHHOMY
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SHEPreTHKH;
XUMHYECKOM
TEXHOJIOTHH PEIKUX 1
PEAKO3EMEINTbHBIX
METAJIJI0B; XUMHYECKOH
TEXHOJIOTHHU

paarodapmmpenaparosn).

TEXHOJIOTHYECKUX
MIPOIIECCOB, BEIOOPY
TEXHOJOTUYECKOU CXEMBI
IPOM3BOICTBA MATEPUAIIOB
COBPEMEHHOM SHEPTreTHKU

KOHTPOJIIO ATOMHOM OTPacian»,
YTBEPKICHHBINA IPUKAZOM
MunucTepcTBa TPY/1a M COUUATBHOMN
3amuThl Poccuiickon denepanuu ot
04.02.2021 Ne 441 H,

O06o00mienHas TpynoBas GyHKIUS

C. Opranusanus 1 KOHTPOJIb
JIESITEIIBHOCTH 110 00ECTIEUEHUIO
paanaloHHON Oe30MacHOCTH
OpraHu3anuy aTOMHOW OTPACIIH.
C/03.7. OcymiecTBieHue
IIPOU3BOJICTBEHHOTO KOHTPOJIS
paananoHHON OE30MacCHOCTH B
OpraHu3anuy aTOMHOW OTPACIIH.
(YypoBeHb KBaTHU(pHUKAIIUK — 7).

[TpodeccrnoHambHBIN CTAaHTAPT
«CrenuanucT 1mo TeXHOJIOTUU
MIPOU3BOJICTBA MPOTYKIIAH C
IPUMEHEHHEM HaHOCTPYKTYPUPOBAHHBIX
KaTaJIn3aTOPOBY», YTBEPKACHHBIN
pHKa3oM MUHUCTEpCTBA TpyAa U
COLMAIIBHOM 3a1uThl Poccuiickon
®enepauun ot 05.10.2021 Ne 674 H,
O060061eHHas TpynoBas QyHKIUS

D. PykoBOJICTBO A€ATEIBHOCTHIO 1O
MIPOU3BOJICTBY TIPOIYKITHH C
PUMEHEHHEM HaHOCTPYKTYPUPOBAHHBIX
KaTaJIM3aTopOB.

D/02.7. OGecneyenne Hay4HO-
TEXHOJIOTUIECKOTO COBEPIICHCTBOBAHUS
MIPOU3BOJICTBA NMPOIYKIIUH C
MPUMEHEHHEM HaHOCTPYKTYPHPOBAHHBIX
KaTaJIM3aToOpOB.
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(YpoBeHb KBaTU(UKAIUH — 7).

Opranu3anuoOHHO-yNIPABJEHYECKHU A THII 32124 NPO(PeCcCUOHATILHOM e TeIbHOCTH

IIpoBenenue
TEXHUKO-
9KOHOMMYECKOTO
aHaIM3a
IIPOU3BOJICTBA

XHUMHUYECKOE, XUMHUKO-
TEXHOJIOTHYECKOE
MIPOU3BOJICTBO

- CKBO3HBIE BUbI
npoeCCHOHATLHON
NEeSATEIbHOCTH B
MIPOMBIIIICHHOCTH (B
chepax: XUMHUECKOI
TEXHOJIOTUU MaTEPUAJIOB
SIIEPHOTO TOILIMBHOTO
IUKJIa; XUMHYECKOH
TEXHOJIOTUU Pa3AeIICHUS
Y IPUMEHEHNE
M30TONOB; XUMUYECKOMN
TEXHOJIOTUHU
TETUIOHOCUTEIIEH U
Paaro3KOJIOTHHI
SIIEPHBIX
SHEPreTHYECKUX
YCTaHOBOK;
paaraliMOHHON XUMUHU U
paAMalMOHHOTO
MaTepHUaIOBEICHNUS,
SIIEPHOU U
paguanuoOHHON
0e30MacHOCTH Ha
o0BeKTax
WCIIO0Ib30BaHUS AEPHON
SHEPTUH; XUMHYECKON
TEXHOJIOTUU
HaHOMAaTEpHUaJoB B

IIK-6. Cnocoben
OCYIIECTBIISATh
TEeXHUYCCKHI
KOHTpPOJIb B
MPOU3BOJICTBE
MaTepHuaIoB
COBpPEMEHHOM
SHEPreTUKU

IIK-6.1. 3Haer
3aKOHO/ATEIBHYIO,
OPraHU3aIlMOHHYI0, HAYYHYIO
Y TEXHUYECKYI0 OCHOBBI
obecrieyeHys eqMHCTBA
W3MEPEHU, CTaHJaPTU3ALIUU
Y MOJTBEPKICHUS
COOTBETCTBHUS, 0COOCHHOCTH
JIeITEIIbHOCTH OpraHu3alui B
001aCTH TEXHHYECKOTO
peryjaupoBaHus U
yIpaBJIeHUS! Ka4€CTBOM B
TEXHOJIOTMH MaTepHaIoB
COBPEMEHHOM YHEPreTUKH

[TK-6.2. YMeeT mpoBOIUTH
TEXHHKO-IKOHOMHUYECKUI
aHaJIN3 OpraHU3aIuu
MIPOM3BOJICTBA OCHOBHBIX
MaTepUasoB U ammapaTroB

I1K-6.3. Brazgeer HaBLIKaMA
HCIIOIL30BaHU OCHOBHBIX
WHCTPYMEHTOB U TIPABHIT
TEXHHUYECKOTO
pETyJIMPOBAaHUS U
yIpaBlIeHUs] Ka4eCTBOM

AHann3 TpeOoBaHMIA K
poeCCHOHATLHBIM KOMITETCHIIUSM,
NPEABSIBISIEMBIM K BBIITYCKHUKAM
HAIpPaBJICHUS TIOATOTOBKU HA PHIHKE
TpyAa, 060011eHHIEe 3apyOeKHOTO OIIBITA,
MIPOBE/ICHUS KOHCYJIBTAIMH C BEIYyIIUMH
paboTonaTensiMu, 00bEAMHEHUSIMU
paboTtoateneii 0Tpaciiu, B KOTOPOH
BOCTPEOOBaHBI BBIMTYCKHUKU B paMKax
HATPaBJICHUS TIOJTOTOBKH.

[TpodeccnonanbHBIN CTAaHTAPT
«MHxenep-uccinenoBaTess B 00JacTu
pa3/iesieHus: U30TOIOBY, YTBEP KICHHBIH
npHUKa3oM MUHUCTEpPCTBA TPpyAa U
COLMAIbHON 3auThl Poccuiickon
®enepauuu ot 05.06.2017 Ne 474 1,
O060061eHHas TpynoBas QyHKIUS

B. IlpoektupoBanue, pa3paboTka 1
COBEPUICHCTBOBAHNUE TEXHOJIOTUYECKUX
IIPOLIECCOB OT/AEIBHBIX Y3JI0B U
YCTaHOBOK IO Pa3/IeJIEHUIO N30TOIOB.
IIPOBEJICHUE UCCIIEN0BAaHUN U
WCTIBITAHU .

B/03.7. PazpaboTka HOpMaTUBHOM
JIOKYMEHTAIlUU U BHEIPEHHE CHCTEMBbI
MEHEIKMEHTa KaueCcTBa
pa3eNuTeNbHOro MPOU3BOICTBA
M30TOIIOB.

(YpoBeHb KBaTU(UKAITUH — 7).
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00J1acT sIepHOM
SHEPreTHUKHU;
XHUMHAYECKOM
TEXHOJIOTUH PEIKUX U
PEAKO3EMENTbHBIX
METaJLIOB; XUMHUYECKOI
TEXHOJIOTHU

pannodapmmpenapaTon).

[TpodeccronanbHbIi cTaHAAPT
«Crnenuanuct no paguaioHHOMY
KOHTPOJIIO aTOMHOW OTPaciIn»,
YTBEPKICHHBINA IPUKAZOM
MunucTepcTBa TPY/1a M COUUAITBHOMN
3amuThl Poccuiickon denepanuu ot
04.02.2021 Ne 441 H,

O6o0muienHas TpynoBas GyHKIUS

C. Opranusanus 1 KOHTPOJIb
JIESITEJIBHOCTH 110 00ECTIEUEHUIO
panuanoHHON 0e30MacHOCTH
OpraHu3anuy aTOMHOW OTPACIIH.
C/03.7. OcymiecTBieHue
IIPOU3BOJICTBEHHOTO KOHTPOJIS
panuanoHHON 0e30IacHOCTH B
OpraHu3anuy aTOMHOW OTPACIIH.

(YpoBeHb KBaTU(UKAITUH — 7).

4.4. IlpodeccnoHaILHO- CIEHAJIM3UPOBAHHBIE KOMIIETEHIIUH

OcHoBaHue
3amaga .
. OOBexT mim 001acTh Kon u Kon u HanmeHoBaHue (mpoeccroHaIbHBIN
npoeccroHaTbHOM
3HaHUA HanMeHoBaHue [ 1K nHauKaropa goctukenus 11K CTaH/IapT, AaHAJIN3 OIbITA)
JEATEIILHOCTH
O060011eHHbIE TPYIOBbIE (DYHKITUH
Juis cienuanu3anuu «XMMHYeCKas TEXHOJIOIMA MATEPHUAJIOB A/IePHOr0 TOIJIMBHOI'0 IUKJIA»
YcoBepIeHCTBOBaHH | XUMHYECKOe, XUMHKO- | [ICK-1.1 Cnocoben k| TICK-1.1.1 3uaer Ananus TpebOBaHuUH K
eu pa3p360TKa TEXHOJIOTUUYECCKOE 6C3OHaCHOMy COBPEMEHHBIE METOTbI HpO(l)eCCI/IOHaJ'IBHBIM KOMIIETCHI UM,
TEXHOJIOTHYECKHUX NpOU3BOACTBO MPOBEICHMUIO, HUCCJICIOBAHMSA, pacuyeTa U OpEaABSABIACMBIM K BbIITYCKHHKAM
IIpOLIESCCOB KOHTPOIIIO, MIPOTHO3UPOBAHUS PUZHKO- HarpaBJICHM: IOATOTOBKH Ha PBIHKE
IIPOU3BOJICTBA - CKBO3HEIE BU/bI YCOBEPIICHCTBOBAHUTO XAMHUYCCKHUX U APYTUX Tpyaa, O606H.leHI/Ie 3apy66)KHOFO OIIbITA,
OCHOBHBIX npodeccuoHaTbHON U pa3paboTke CIIELIUAIIbHBIX CBOMCTB TIPOBEJICHUSI KOHCYJIbTAIMH C BEYIIMMA
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MaTcpuajioB
AACPHOIO
TOIINIMBHOT'O IHMKJIA

NEeSATEIbHOCTH B
MIPOMBILIICHHOCTH (B
cdepax: XMMHUECKOI
TEXHOJIOTMH MaTEPHUAJIOB
SIIEPHOTO TOILIMBHOTO
IUKJIa; XUMHYECKOHN
TEXHOJIOTUH PA3ACIICHUS
Y IPUMEHEHUE
M30TONOB; XUMUYECKOMN
TEXHOJIOTUHU
TEIUIOHOCUTEIIEH U
PaZMOIKOJIOTUH
SIIEPHBIX
SHEPreTHYECKUX
YCTaHOBOK;
paarallMOHHON XUMUH U
paAraMOHHOTO
MaTepHUaJIOBEICHNUS;
SIIEPHOU U
paguanoHHON
0€30MacHOCTH Ha
o0BeKTax
WCIIO0JIb30BaHUS AEPHON
SHEPTUH; XUMHYECKON
TEXHOJIOTUU
HaHOMAaTepHaJIOB B
00J1aCTH SJIepHOM
SHEPTEeTHKH;
XUMHAYECKOU
TEXHOJIOTHH PEIIKUX U
PEAKO3EMENBHBIX
METaJLIOB; XUMHYIECKOM
TEXHOJIOTUU
paarodapmmpenaparosn).

TEXHOJOTUICCKUX
IPOLIECCOB
MIPOM3BOJICTBA
OCHOBHBIX
(YHKITMOHAIILHBIX
MaTepHUaoB sIIEPHOTO
TOITUBHOTO IMKJIA, B
TOM YHCIIE C
UCIIOJIb30BaHUEM
PalnOAKTUBHBIX
MaTepUaioB

OCHOBHBIX (bYHKI_[I/IOHaJ'IBHBIX
MaTE€pHraJIoB AACPHOIO
TOIIJIMBHOT'O NUKJIA

I[ICK-1.1.2. YMmeer
OLIEHUBATh XUMUYECKHE U
SHEPreTHYECKHUE CBOMCTBA
OCHOBHBIX MaTEpHUaJIOB
SIIEPHOTO TOIUIMBHOTI'O [IUKJIA,
IIPOTHO3UPOBATH
NEPCICKTUBHBIC ITYTH UX
CHHTE3A.

I[ICK-1.1.3. Binaneer
HaBBIKAMH BbIOOpa
OTACIBHBIX CTAAUN U
palMOHaIbHBIX
TEXHOJIOTHYECKUX CXEM
MIPOU3BOJICTBA OCHOBHBIX
(GYHKIMOHATIBHBIX
MaTepHuaoB sIEPHOTO
TOILITMBHOTO IUKJIA

paboTonaTessiMu, O0bEAMHEHUSIMHU
paboTonaTeneii oTpaciiv, B KOTOPOU
BOCTPEOOBAHBI BBIITYCKHUKH B paMKax
HAIPAaBIICHUS TIOJITOTOBKH.

[TpodeccronanbHbIi cTaHAAPT
«mxeHep-uccienoBaTellb B 00JIacTH
pa3aesieHusi U30TOMOBY, YTBEP K ACHHbBIN
MpuKazoM MUHHUCTEPCTBA TpyAa U
COLIMATIBHOM 3alIUTEl POCCUICKOM
®enepanun ot 05.06.2017 No 474 H,
O6006mmenHas TpynoBas QyHKIUS

B. IIpoextupoBanue, pa3paboTka u
COBEPIICHCTBOBAHUE TEXHOJIOTUUECKUX
MIPOIIECCOB OTACJIbHBIX y3JIOB U
YCTaHOBOK IO pa3/IeJIEHUI0 U30TOIOB.
MPOBEJICHUE UCCIEAOBAHUMN 1
HUCIIBITAHUH.

B/02.7. TIpoBenenue Hay4dHO-
HCCICA0BATCIBLCKUX M OIBITHO-
KOHCTPYKTOPCKHUX paboT ¢ yueTOM HOPM
paanaloOHHOM U siIepHON 0€30MacHOCTH.

(YpoBeHb KBaTU(pHUKAIIAH — 7).

[IpodeccuonanbHbIN CTAaHAAPT
«CrenuanucT no paguaioHHOMY
KOHTPOJIIO aTOMHOW OTpaciiny,
YTBEPKICHHBIA MPUKAZ0M
MuHucTepcTBa TpyAa U COLUATIBHON
3ammThl Poccuiickoit @eaepanuu oT
04.02.2021 Ne 441 H,

O060061eHHas TpyAoBast GyHKIIUS

C. Opranu3zanus u KOHTPOJIb
JeSITeTLHOCTH MO 00ECTICUEHHIO
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panuanoHHON 0€30MacHOCTH
OpraHu3anuy aTOMHOM OTPACIH.
C/03.7. OcymiecTBiicHHE
IIPOU3BOJICTBEHHOTO KOHTPOJIS
panuanoHHON 0€30I1aCHOCTH B
OpraHu3anuy aTOMHOM OTPACIH.

(YpoBeHb KBaTU(UKAIUH — 7).

VY COBEpIICHCTBOBAHH
e u pa3paboTka
TEXHOJIOTHYECKUX
HPOLIECCOB
POU3BOJICTBA
OCHOBHBIX
MaTeprajoB
SIICPHOTO
TOIUTMBHOTO IUKJIA

XI/IMI/I‘leCKOC, XUMUKO-
TCXHOJOIH4YCCKOC
IIPpOMU3BOIACTBO

- CKBO3HbBIE BUbI
npoeccruoHabHOM
NEeSATEIbHOCTH B
MIPOMBIIIICHHOCTH (B
chepax: XUMHUECKOI
TEXHOJIOTUU MaTEpPUAJIOB
SIIEPHOTO TOIIMBHOTO
IIUKJIA; XUMHYIECKOM
TEXHOJIOTUU Pa3AeIICHUs
Y TIpUMEHEHNE
M30TONOB; XUMUYECKOMN
TEXHOJIOTUHU
TETUIOHOCUTEIIEN U
PaMOIKOJIOTUH
SIIEPHBIX
IHEPTETHYECKUX
YCTaHOBOK;
paaraliMOHHON XUMUHU U
paAMallMOHHOTO
MaTepHUaJIOBEICHNUS,
SAIEPHON U
paguanuoOHHON
0€30MMacHOCTH Ha

[1CK-1.2. Cniocoben
OCYIIECTBIIATh
KOHTPOJIb 32 COOPOM,
XpaHCHUEM U
nepepaboTKOM
PalnOAKTUBHBIX
OTXOJIOB PA3JIMYHOTO
YPOBHS aKTHBHOCTH C
UCIIOJIb30BaHUEM
MEPEIOBBIX METOJIOB
oOpamienus ¢ PAO

[1CK-1.2.1. 3naer
MPUHIIMITAATHHBIC OCHOBBI U
0COOEHHOCTH IIPOLIECCOB,
HCIIOJIb3YEMBIX B TEXHOJIOTHHU
obpamenus ¢ PAO

I[ICK-1.2.2. YMmeer
OIICHUBATH PAJHANMOHHYIO
OTACHOCTH PATMOHYKITUIOB H
MaTepUaJIOB

IICK-1.2.3. Baageet
npremMaMu paboThl €
palMOaKTUBHBIMU
MaTepuagamu, 103UMETPUH U
JIO3UMETPUYECKOTO KOHTPOJIS

Amnanu3 TpeGoBaHUN K
poecCHOHATLHBIM KOMITETECHITUSIM,
MPEIbSABISEMBIM K BHITYCKHUKAM
HAIPABJICHUS TIOJITOTOBKY Ha PHIHKE
TpyZaa, 00001eHIE 3apy0eKHOTO OIBITA,
MIPOBEICHUS KOHCYIbTAIMH C BEAYIITHMH
paboTonaTessiMu, 00bEAMHEHUSIMHU
paboTonaTenei oTpaciii, B KOTOPOM
BOCTPEOOBAHBI BBITYCKHUKH B paMKax
HaIPaBIICHUS TIOJITOTOBKH.

[IpodeccuonanbHbIN CTAaHAAPT
«HxeHep-uccienoBarelb B 001acTu
pazzieneHust U30TONOBY, YTBEPKAECHHbIN
MpuKa3oM MUHHUCTEPCTBA TpyAa U
colMabHOM 3amuThel Poccuiickoit
®enepanun ot 05.06.2017 Ne 474 H,
O06o0menHas TpyaoBas GyHKIUS

B. IIpoextupoBanue, pa3paboTka u
COBEPILIEHCTBOBAHUE TEXHOJIOTMUYECKUX
MIPOIIECCOB OT/ACIIBHBIX y3JIOB U
YCTaHOBOK IO pa3/IeJIEHUI0 U30TOIOB.
MPOBEJICHUE UCCIEAOBAHUMN 1
HCIIBITAHUH.

B/02.7. IIpoBenenune Hay4dHO-
HCCIIEA0BATENLCKUX U OITBITHO-
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00BEeKTax
KCIMOJIb30BAHUS SIICPHOU
SHEPTUU; XUMUYECKOM
TEXHOJIOTUU
HaHOMAaTepHaJloB B
00JIacTH SJIEPHOM
SHEPreTHKY;
XUMHUYECKOU
TEXHOJIOTUH PEAKUX U
peKO3eMeTbHBIX
METaJJIOB; XUMUYECKOM
TEXHOJIOTUU
paarodapMmIpenaparosB).

KOHCTPYKTOPCKUX paboT C y4eTOM HOPM
paIuaoHHOH U SIepHON OE30MaCHOCTH.
(YpoBeHb KBaTU(UKAIUH — 7).

[IpodeccnonabHBIN CTaHAAPT
«CrenuanucT no paguaioHHOMY
KOHTPOJIIO ATOMHOM OTPacCiIn»,
YTBEPKACHHBIN MPUKA30M
MuHucTepcTBa TpyAa U COLUAIBHON
3amuThl Poccuiickoit @eaepanuu ot
04.02.2021 Ne 441 H,

O60061menHas TpyaoBast GyHKITHS

C. Opranu3zanus ¥ KOHTPOJIb
JESITEIIbHOCTH 110 00ECTIeUeHUIO
paMauoOHHON OE30IMaCHOCTH
OpraHu3aIi ATOMHOU OTPaCIIy.
C/03.7. OcymiecTBicHHE
MIPOU3BOJCTBEHHOI'O KOHTPOJIS
paauamoHHOM 0€30MMaCHOCTH B
OpTraHU3aIi ATOMHOU OTPACIIH.

(YpoBeHb KBaTU(pHUKAIIUH — 7).
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5 AHHOTAIMU PABOYUX TPOT'PAMM JIUCHUILJIUH, IPAKTUK U
TUA
5.1. IuCIUIINHBI 00513aTeIbHON YacTH

AHHOTaUMA padoyeil NPOrpaMMbl IMCHUIIJIMHBI
«HOCTPAHHBIN A3BIK»

1. Heap IUCHUIUIMHBI — TpHOOpeTeHHE OoOyJarommMucs OOIeH, KOMMYHHKATUBHOW U
po¢eCCHOHAIBPHON KOMIIETEHITHH, YPOBEHb KOTOPHIX Ha OTIEIBHBIX dTaNaXx sI3bIKOBOH MOATOTOBKH
MO3BOJISIET UCIOJB30BaTh HMHOCTPAHHBIM  SI3BIK  MPAKTHYECKH KaKk B MPOo(ecCHOHATBLHOM
(IpOM3BOICTBEHHOM M HAYYHOW) ACATEIHHOCTH, TaK U VIS TIEJIe caMo0Opa3oBaHUsI.

2. B pe3yabTaTe udydeHus TUCHMILINHBI 00YUYAIOUIUIACS TOJI/KEH:

Oonadamp cnegyromMMU KOMIIETCHIIMSAMYU U UHIUKATOPAMHU MX TOCTUKEHUS:

VK-4.1; VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; VK-4.8; YK-4.9; YK-4.10; VK-4.11
3HaTh:

- OCHOBHbIE  C€HOCOOBI ~ COYETAEMOCTH  JICKCMUECKUX  €IUHUIl M  OCHOBHbIE
CJIOBOOOpa30BaTelIbHbIC MOJICIIN;

- PyCCKUE SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHUI PEUU B POLIECCE MEKIUNYHOCTHOTO U
MEXKYJbTYPHOTO B3aUMO/IEHCTBUS;

- OCHOBHBIE ITPUEMBI U METOBI pedheprUpOBaHUS U AHHOTUPOBAHUS TUTEPATYPHI,

- MACCHUBHYI0O M AaKTUBHYIO JIEKCHKY, B TOM 4HClI€ OOUICHAYYHYIO U CIIELUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO Il pa0OTHI HA/l TUTIOBBIMU TEKCTAMU;

- IpUeMbl pabOThI C OPUTHHAIIBHOM JIUTEPATYPOl HA MHOCTPAHHOM SI3BIKE.

YMmern:

- paboTaTh ¢ OPUTHHAIBHOM JIUTEPATYPON Ha HHOCTPAHHOM SI3BIKE;

- paboTaTh CcO cIoBapeM;

- BECTU MEPENUCKY Ha U3y4aeMOM SI3bIKE C LIEIbI0 MEKIMUYHOCTHOIO M MEXKYJIbTYPHOTO
B3aMMO/ICHCTBHS,

- BECTH PEUEBYIO JCATEIHHOCTh NMPUMEHUTETHHO K cpepe ObITOBOM M mpodeccrHoHanbHON
KOMMYHHKAIUH.

Baagers:

- UHOCTpPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpHOTO OOIICHMS,
HaBBIKAMH U YMEHUSIMH PEYEBOM JEATENbHOCTH MPUMEHUTENBHO K cdepe ObITOBOH H
npodeccnoHaTbHOM KOMMYHHUKAIIMU, OCHOBaMH IyOJUYHOMN peuH;

- OCHOBaMU pedepupoBaHUs U aHHOTHPOBAHHS JTUTEPATyphl HA U3Yy4a€MOM HHOCTPaHHOM
SI3BIKE.

3. KpaTkoe coaep:kaHue THCHMIIHHBI

Paznen 1. 'pammaruueckue U ieKCUYECKUE TPYAHOCTH U3yHaeMOoro s3bIKa.

1.1 ChopsbkeHne W HW3MEHEHHE TJIaroiia-CBA3KM B (opMax HACTOSIIETO BPEMEHH.
Bunospemennsie ¢popMmbl riaronoB. O6pazoBanue GopM MPOCTHIX, MPOIOKEHHBIX, TEPHEKTHBIX
nepQeKTHO-MIPOJOJKEHHBIX BpPEMEH TJlaroia. BompocuTenbHble NPEUIOKEHHUS B  Pa3IUYHBIX
BpemeHax. OOpazoBaHue OTPHUIATETBHBIX (JOPM TJIaroyia B pa3inyHbIX BPEMEHAX.

1.3 OO6pa3zoBaHue MPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX BPEMEH TJIaroJbHBIX (GOpM U
ynotpebnenue ¢popM crpagatenbHoro 3anora.l.4. BunoBpemennsie popmsl riaroiaos. OOpasoBanue
MIPOCTHIX, MPOJOHKEHHBIX, MEPPEKTHBIX U MepPEKTHO-NPOIOIKEHHBIX BpeMeH. BompocurenbHbie
MIPEJIOKEHUS B Pa3IMUHBIX BpeMeHax. OOpa3oBaHUE OTPHUIIATENBHBIX (JOPM TIaroiia B Pa3IMIHBIX
BpEMEHax.

1.4 Tlpuyactus. [Ipudactus HacTosIero u mporeniiero BpemeHu. [lepdextasie Gopmbl
npuyacTusi. Mecto npuvacTuii B mpeioKeHnn. AOCOTIOTHBIA TPUYACTHBINA 000POT.
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1.5 Unadunutu. Dopmbl uHbuHUTHBA. [IpomoikeHHBIH W NepPEeKTHBI WHOHUHUTHUB.
OyHK1Mu HHGUHUTHBA B nipeuioxkeHnn. OOpazoBaHue U ynoTpeOieHrne NHOUHUTHBHBIX 000POTOB
THUIA «CJIOXKHOE MOIEKAIIEE» U «CI0KHOE TOTIOTTHEHUEY.

1.6 Mopnanbubie rnaronsl. CTpykTypa mnpemioxenus. IlpuHmumsl cioBooOpa3oBaHus.
Coxkpamenus (ab0peBuarypsl). OOGo3HaueHue aatbl IIpaBuina YTEHUS XHUMHYECKUX DJIEMEHTOB,
o0o3HaueHH W (HOpMyN HEOPraHMYECKUX COCIMHEHMH W YpPAaBHEHHMHA XUMHUYECKUX PEAKIIHH.
[IpaBuna urenust enuuul] u3mepenus. [IpaBuna ureHuss HAMMEHOBAHUIT OCHOBHBIX OPTaHUYECKUX
COCIUHEHU.

Pa3nen 2. PazBuTre HaBBIKOB UTEHUSI TEMAaTHUYECKUX TEKCTOB.

2.1 UrteHue TEKCTOB IO TEMaM:

2.1.1. BBeneHue B CICNUATBHOCTD

2.1.2. 1.11. Menpenees

2.1.3. PXTY um. JI.1. MennenceBa

2.1.4. Hayka u Hay4HBIC METO/IbI, HAYYHBIC CTATHH

2.1.5. CoBpeMeHHbIE HH)KEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTue

2.1.7. Xumunueckas nadbopatopus. TexHuka Oe3ormacHocTd B ynaboparopuu. M3mepenus B
XUMHYECKOH J1abopaTopuun

2.1.8. Xumus Oymaymiero.

2.1.9. buorexnonorus @apmaneBTUYeCKHe MPOU3BOCTBA.

2.1.10. 3enenas xumust. [IpoOaeMbI SKOJIOTHH.

2.2 Tlonstue o Buaax urenus. [I[pocMoTpoBoe uTeHue Ha MpuUMepax TeKCToB o xumuu, J[.1.
Mengeneese, PXTY um, [I.1. Menaeneena.

AKTHUBH3AIUS TEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 W3yuaromee yTeHHE HAY4YHBIX M HAyYHO-TIOMYJSPHBIX TEKCTOB IO BbIOpaHHOU
CHEIHaTbHOCTH Ha IpUMepe TeKCToB: «Hayka u HaydHbIe METObD», « XUMUYECKOE TIPEIPUITHEY,
«CoBpeMeHHbIe HHKEHEPHBIE TEXHOIOTUNY, « XUMHUUecKas 1adopatopus. TexHuka 6€30mMacHOCTH B
naboparopun. M3mepeHuss B XUMHUYeCKOW JsabopaTopum», «Xumus Oyayuiero. CoBpeMeHHbIE
TEH/JCHIMN DPa3BUTHA Haykn», «buortexnomorus. dapmaneBTuueckue NMPOU3BOJCTBA», «3elieHast
xumust. [IpoOrembl 3K0I0TUNY.

Jlekcuyeckre 0COOEHHOCTH TEKCTOB HAYYHO-TEXHUYECKON HAalPaBIEHHOCTU. TEepMUHOIOTHS
Hay4YHO-TEXHUUYECKON JINTEPaTyphl HA U3y4aeMOM SI3bIKE.

Paznen 3. [IpakTuka ycTHOH peun

3.1 IIpakTHKa yCTHOW peyH 10 TeMaM:

3.1.1. «I'oBopum o cebe, 0 cBoei Oyay1eit mpopeccuny,

3.1.2. «Moii yHuBepcUTETY,

3.1.3. «YHUBEpPCUTETCKUN KaMITyC»

3.1.4. «Atthe bank»

3.1.5. «Applying for a job» u T.11.

3.2 Mononorudeckas pedb Mo TemMe «o cebe m o Oyaymieir mpocdeccun». Jlekcuueckue
0CO0EHHOCTH MOHOJIOTMYECKON PeyH.

3.3 PedeBoii 3THKET MOBCEAHEBHOTO OOIICHUS (3HAKOMCTBO, TIPEICTABJICHNE, YCTAHOBJICHHE
U TOAJEpXKAHME KOHTAaKTa, 3alpoc U cooOlmieHne HHpopMaluu, MOOYXKIeHHE K JEHCTBHIO,
BBIpa)KE€HHE MPOCHOBI, COTIIACHS).

Oco6eHHOCTH TUAJIOTUYECKOH peyr MO MPOMICHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH sI3bIKa CIEUATBLHOCTH

I'pammaTuyeckre TPy THOCTH S3bIKa CIIEIUATbHOCTH:

4.1. I'pamMmmaTuvecKre 1 JIEKCHUECKUE TPYTHOCTH SI3bIKa CIIEUATBHOCTH:

Paznuunble BapuaHThI MepeBoja MpuyacTUil Ha pycckuil s3bIk. [IpuyacTHeie 000pOTHI U
MIPUEMBI UX TIEPEBOJIa HA PYCCKUI S3BIK.

4.2. CocnararenpHoe HakjIoHeHHE. DOPMBI cocmaraTeIbHOrO HAKIOHEHHUS B U3y4aeMOM
s36IKe. MOJTaITBHBIE TIIaroJIbl M MX UCTIOIh30BAHUE B MIPEIIOKECHUSIX B COCIAraTeIbHOM HAKJIOHEHHH.
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Turnbl yCIOBHBIX NPEJI0KeHUN. BapuaHThl mepeBo1a NpeIoKeHUH B cOCIaraTeJibHOM HaKJIOHEHUHT
U YCIIOBHBIX IpeiokeHuil. [lopsaok cioB B npemiokeHnu. OM(paTnieckue KOHCTPYKIUH.

4.3. VI3yyeHue mpaBui IepeBo/ia pa3iuIHbIX (PopM HHPHUHUTHBA K HHPUHUTHBHBIX 000POTOB
Ha PYCCKUH S3BIK.

4.4 Nzyyaroniee 4TeHHE TEKCTOB 110 TEMATHKE:

1) «JTabopaTtopus»

2) «M3MepeHus: B XUMUYECKO# JTabopaTopuuny.

CtunucTrueckue  OCOOCHHOCTH — CIIEUATBHOW  HAYYHO-TEXHHYECKOW  JTUTEpaTyphbl.
Opranu3anus padoThl CO crieluaabHbIMU clioBapsiMu. [loHaTre o pedeprupoBaHUN 1 AHHOTHPOBAHUU
TEKCTOB 1O crienuanbHocTu. [Torck HOBOM HH(pOpMaIiu mpu paboTe ¢ TEKCTaMU U3 MEPHOANYECKIX
u3aHuil U MoHorpadui, HHCTPYKIMH, TPOCHEKTOB U CIPABOYHOM JUTEpaTypsl IO
paccMaTpuBaeMON TEMATHKE.

4. O0beM yueOHOH TUCIIUTUTNHBI

Cemectp Cemectp
Beero 1 2 3 cemec 4 cemecT
Bun yae6HO# paboThI e CGMZCTP CeMZCTp ATp X P
3E | Y e | M| 3R | MY 3R | Y| g |
4. L L 4. q.
Obuiaz TpyRoemkocTe | g | 90401 20 | 720 | 20 | 720 | 20 | 720 | 30 | 1080
AUCIHUITIINHBI
KonTakTHas pabora
— ay/INTOPHbIE 36 |1290( 09| 320 | 09| 320 | 09| 320 | 09 [ 320
3aHSATHS:
Hparrireciue 36 1280 09| 320 | 09| 320 | 09| 320 | 09 | 320
sanstus (I113)
Camocrosireat as 44 |1600| 1,1 | 400 | 1,1 | 400 | 1.1 | 400 | 1.1 | 400
padora
KonTakTHas
CaMOCTOATENbHAS 0,6 0,2 0,2 0,2
paora 4,4 1,1 11 11 11
CamocTosTenpHOoe
W3ydeHHE pa3/IesioB 159,4 39,8 39,8 39,8 40,0
JIACIATUTAHBI
Buabl KoHTpOJIA:
Buo konmpona uz YII + + +
IK3aMeH 10 | 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabora —
MIPOMEXYTOUHAsS 0,4 - - - 0,4
arTecralys 1,0 - - - 1,0
ITonroroBka K 356 i i ) 356
IK3aMEHY
B HTorosoro 3aver 3aver 3aver JK3aMeH
KOHTPOJIsI:
. Cemectp Cemectp
Bun yueOHoit paboTbl Bcero
1 cemectp | 2cemectp | 3cemectp 4 cemectp
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3E Actp. 3E Actp 3E Actp 3E Actp 3E Actp
q q 4 q q
Obwas pyroemocts | g | oys | 5 lsag | 2 | 54 | 2 | 54 | 3| &
JTUACIUILIAHBI
KonTakTHas padora
0,8 0,8 0,8 08
— ayAMTOPHbIE 3,6 | 96,75 24 24 24 24
9 9 9 9
3aHATHS:
[TpakTuyeckue 0,8 0,8 0,8 0,8
96 24 24 24
sanstus (I13) 36 9 9 9 9 24
CaMocroaTeabHas 44 120,0 11 300 11 300 11 300 11 30
padora 1 1 1 1
KonrakrHas
CaMOCTOATEIbHA 0,45 0,15 0,15 0,15
pabota 44 11 11 11 11
CaMocCTOsATENbHOE ’ 1105 1 1 1 1
W3Y4YCHHE pa3/IeioB 5 ’ 29,85 29,85 29,85 30
JTUCLIUIIINHBI
Buabl kKoHTpOJIA:
Buo konmpona uz YI1 + + +
IK3aMeH 1,0 27,0 - - - - - - 10| 27,0
KonrakTHas pabora —
MIPOMEKYTOYHAS 0,3 - - - 0,3
aTrecTarus 1,0 - - - 1,0
IToaroroBka k 26.7 i i i 26.7
JK3aMEHY
Brxurorosoro 3auer 3auer 3auer 9K3aMeH
KOHTPOJIS:
AHHOTaIHA padoyeii MPOrpaMMbl THCHUTIIHHBI
«Puisiocopusn»
1. Heap aucuumiauebl «Punocopus» — chopMupoBaTh Yy CTYAEHTOB KOMIUIEKCHOE

NpEJCTaBIeHUE O poiaud U MecTe (GWIOCOPUU B CHCTEME T'YMaHMTapHBIX, COLMANBHBIX U
€CTECTBEHHBIX HayK, MO3HAKOMHUTb UX C OCHOBAMH (puiI0cO(CKOro 3HAHUSA, HEOOXOJUMBIMU IS
pEILIECHNs TEOPETUUECKHUX U MPAKTUYECKUX 3a/1ad.

2. B pe3yabTare u3y4eHHs JUCHMIIIMHBI 00YYaIOUIUICS 0JI/KEeH:

Oobnaoamp crienyOmIMU KOMIIETEHIUSAMY U MHAUKaTopaMu ux poctumxkenus: YK-5.4, VK-
5.8, YK-5.9, YK-5.14.

3HaTh: OCHOBHOE COJIep)KaHHWE TIJIaBHBIX (WIOCOPCKUX MIKOJI U  HalpaBlIECHUH,
MpeCTaBUTEeNed ATHX IIKOJ, CBSI3b M paszauuue ux QuiocoQckux uAeH, CBA3b HCTOPUKO-
¢unocopckux KOHLEMIMA C COBPEMEHHBIMU IpOOJeMaMU HMHIUBUAYaJbHOW M OOIIECTBEHHOU
KU3HU;

YMeTh: NOHUMAaTh U aHAJIM3UPOBATh MUPOBO33PEHUYECKHE, COLIUAJIBHBIE U MHANBUIYaAJIbHbIE
MpoOJIeMbl COBPEMEHHOM KH3HU; TPaMOTHO BECTH JHMCKYCCHIO, aHAJIW3UPOBaTh OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aHMOJAEUCTBHS, OOYCIOBIEHHBIE Pa3IUUYUEM 3TUYECKHUX, PEIUTHO3HBIX H
LIEHHOCTHBIX CHUCTEM, ONMUpPAasiCh Ha HapaOOTaHHBIN B ucTtopuu (punocodpuu Matepuas; NPUMEHSThH
noJry4eHHble (puIocockre 3HaHUS K PeIICHHUIO MPO(pECCHOHATIBHBIX 3a/1a4;
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Buaaners: npesacraBieHUsIMH 0 GUIOCOPHM KaKk HAyKe M CHCTEME IIEHHOCTEH, ee MecTe B
CHUCTeME T'yMaHUTApHOIO 3HAHUSA; OCHOBAMHU (PUIOCOPCKOrO MBIIUICHHUS; KaTeropualbHbIM
anmapaToM M3y4yaeMol IUCHUIUIMHBL, (pUIOCOPCKMMU METOJAaMH aHajHh3a Pa3IUYHBbIX MPOOJIEM,
HaBbIKaMU (PUIOCOPCKON KyNbTyphbl JUIsI BBIPAOOTKM CHCTEMHOIO, LEJIOCTHOTO B3MIAJa Ha
JNEHUCTBUTENBHOCTD U MECTO XMMHUU U XUMUYECKOM TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MUpA.

3. KpaTKoe COACpPKaHUE TUCHUIIIMNHBI

Benenue. ®unocodusi, ee MpoUCX0XKISHUE U POITb B OOIIIECTBE.

Pa3nen 1. OcHoBHble putocodckue MKOIbI.

Antnunas ¢unocodus (mocoxpatuku, copuctel, Cokpar, Jlemokpur, Ilmaron, Apucrorens,
AITMHUCTHYECKU-pUMCKas ¢punocopust). OCHOBHBIE TPOOIEMbI CPEAHEBEKOBOM (PHIIOCO(DHH 1 TTOXU
Bospoxnaenus. @unocoduss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus Ilpocsemienus.
Hemeukas kinaccuueckas ¢unocodpus. Pycckas gumocodpus XIX — XX BB. OCHOBBI MapKCHCTCKOM
¢dbunocoduu. OCHOBHBIC HAIIPABJIEHUS COBPEMEHHOM dumocodum.

Pazjnen 2. ®uiiocopckue KOHIENMIUU OBITHSI U MO3HAHMSI.

[Ipo6nema ObiTus B uctopuu ¢unocobuu. [loHATHS MaTEepUaTBLHOTO U HUIACAIBHOTO.
OcHoBHBIE (WIOCO(CKHE HAMpaBIEHUS: MaTepHaau3M H uaeanu3M. [IpuHIHUN TI006aTEHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOI KapTHHE MUDA.

Konuenmum npocTpancTBa ¥ BpeMEHH B UCTOPHH PHIIOCOPHUH U HAYKH.

[Ipoucxoxaenue co3Hanus. Ponb Tpyna B MpoOUCXOXKIEHUU co3HaHUs. Meanuctudyeckue u
MaTepHATUCTUYECKHE KOoHIenuu co3Hanus. Co3Hanne u Mo3r. Co3HaTeIbHOEe M 0€CCO3HATEILHOE.
Cosznanue 1 s13pik. CO3HaHHE U CAMOCO3HAHUE.

KoHuenmum rHoceosorui B UCTOPUHU GUIIOCOPUH: CEHCYAIU3M, PAallMOHAIIN3M, CKEIITULIU3M,
arHOCTHIIM3M, KOHIEHIUS BPOKICHHBIX UeH, anpuopu3M. JluanekTika no3HaHus: YyBCTBEHHOE U
paroHaabHoe. OCHOBHBIE TEOPUU UCTUHBI.

Pasnen 3. IIpo6Jiembl yesioBeka B pusiocodpuu.

YenoBek kak mpeamer ¢uiocodcekoro ananusza B ucropun ¢umiocopun. Ilporcxoxaenue
YesioBeKa: MPUPOIHBIE U COLIMAIbHBIE YCIOBUS aHTPONOCOIOreHe3a. bruonornueckoe u conuanbHoOe
B yenoBeke. MHAMBYU, MHAUBUIYATbHOCTbD, TUUYHOCTD.

CMmbICnT KM3HM W TIpeJHa3HaueHue uvesoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [[BuxeHue
HEHACUJIMS, €ro poJib B COBpeMeHHOM »u3Hu. Llenn n nennoctu. CBo604a BOJIM M OTBETCTBEHHOCTh
nnaHocTH. HpaBcTBEHHBIE, PEIMTHO3HBIC, SCTETHYECKIE [IEHHOCTH.

Pa3nea 4. ®uiocodus ucropuu u oduecTsa

YeloBeKk B CUCTEME COLMAIbHBIX CBi3el. JIMUHOCTE M Macchl, ¢cBO0OAAa U HEOOXOIUMOCTD.
®unocodust ucropuu: GopMaMoOHHAS U [UBIIM3AIMOHHAS KOHIICTIIIUHA UCTOPUUYECKOTO Pa3BUTHSL.
[IporpeccucTckue M IUKIMYECKHE MOJAETH pa3BUTHs. [1oOambHBIE MPOOJIEMBI COBPEMEHHOCTH.
Konuenus ycToiYuBOro pa3BUTH U CLIEHApUU OYIYIIETO.

O6mectBo u ero ctpykrypa. CounanbHasi, TOJIUTAYECKAsT U TyXOBHasi cepbl oOIecTBa.
Konnenuuu rocyaapcrsa B uctropuu unaocodcekoit Mpicau. ['paxiaHckoe oOLIeCTBO U MPABOBOE
rocyJapcTBo.

Pazgen 5. ®unocodcekue npodaeMbl XHMUHM U XHMHYECKOH TEXHOJIOTUH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HAy4yHOTO 3HAHHS, €r0 METOJbI U (HOPMEIL.
Hay4Hple peBOTIONUH U CMEHA THIIOB pallMOHANBHOCTH. Hayka B COBpeMEHHOM MHUpe. JTHKA HAYKH
U OTBETCTBEHHOCTH YYEHOTO.

[Ipobnema cooTHomieHWsT Haykd © TeXHUKH. CoONManbHBIE TIOCIEACTBUS HAYyJHO-
TEXHUYIECKOTO Tporpecca. ITUIECKHE M SKOJIOTUICCKAE NUMITIEPATUBEI PAa3BUTHSI HAYKH U TEXHHUKH.

MecTo XUMHUU B CHCTEME €CTeCTBEHHBIX Hayk. OCHOBHas mpoOiieMa XUMHUU KakK HayKH U
npou3BojcTBa. Llenn u 3amaun XxuMudeckoi TexHomoruu. Crierupuka XUMHKO-TEXHOJIOTHIECKOTO
3HaHUSA: QyHJAaMEHTAIbHOE U MPUKIIAJTHOE, SMIIUPHUECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOH THCHUTLIMHBI
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Bunsl yue6HO# paboTh 3E Akan. 4. Actp. Y.
OO0masi Tpy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY 5 180 135
JIaAHYy
Konraktnas padora (KP): 1,33 48,4 32,3
Jlextuu (JIek) 0,89 32 24
[Ipaktuueckue 3anstus (I13) 0,44 16 12
CamocrositesabHas padora (CP): 2,67 96 72
CamocTosITenbHOE U3YUEHNE PA3/IEIOB JUCLUIIIMHbI 2,67 96 72
Bun konTposs: IKk3amMeH
JK3aMeH 1 36 27
KoHrtakTHas paboTa — MpoMeXyTOYHAas aTTeCTaIus 1 0,4 0,3
[ToaroroBka K sK3aMeHy 35,6 26,7

AHHOTaNUA padoyeil MPOrpaMMbl TN CHUIIIMHBI
«HUcTopus»

1 Heap AucHMIUIMHBI — (POPMUPOBAHHUE y CTYJIEHTOB IEJIOCTHOTO IMPEACTABICHUS 00
HCTOPUYECKOM MponuioM Poccuu, ee MecTe BO BCeMHPHO-HCTOPUISCKOM ITPOIIECCe.

2 B pe3yabTaTe H3yYeHUs] TUCHUILUINHBI 00YYAIOIIHIICS T0JIKEH:

O6ﬂa0amb CJIGIIYIOHII/IMI/I KOMIICTCHIIUAMU U I/IHIII/IKaTOpaMI/I X TOCTUIXCHUA:

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

3HaTh:

- OCHOBHBIE ATallbl M KJIFOUYEBbIC COOBITHS UCTOpUU Poccuu u Mupa; 0cOOEHHOCTH pa3BUTHUS

POCCUICKOTO TOCYIapCTBa, BHIAAIOIINXCS IeATEIeH 0TeUeCTBEHHOM U BCeoOIeil HCTOpUH.

Ymerh:

- COOTHOCHTH OOIIME HWCTOPHYECKHUE TMPOIECChl U OTACIbHbIE (aKThl; BBIABIATH

CYHIGCTBCHHI)IG T-IE':pTI)I I/ICTOPI/I‘-ICCKI/IX HpOIIeCCOB, ﬂBJIeHI/If/'I 158 CO6I)ITI/II7I; aHaJII/I3I/IpOBaTI)

COLIMAJIbHO-3HAYUMBIE TTPOOIIEMBI;

- GopMyIHpPOBATh U APTYMEHTHPOBAHO OTCTAWBATH COOCTBEHHYIO TO3UIIUIO 1O PA3TUYHBIM

npoGiemMaM UCTOPHUH.

Baaners:

- IPEeCTaBIECHUSAMHU 00 UCTOPHH KaK HAyKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

- HpeHCTaBJ'[eHI/ISIMI/I 06 OCHOBHBIX OTallax B I/ICTOI)I/II/I YeJIOBCUECTBA U UX XpOHOJIOFI/II/I;

- KaTeropHaIbHO-TIOHSATHIHBIM amapaToM U3y4aeMoil AUCIUTLTNHBL,

- HAaBbIKaMH aHaJIn3a HCTOpI/I‘IeCKI/IX NCTOYHUKOB.

3 KpaTkoe cogep:xanue JMCUMIIIUHBI
Pazgen 1. UcTopusi kak Hayka. Oco0eHHOCTH CTAHOBJIEHUs rocyiapcTBeHHOcTH B Poccun.

1.1. Hcropus B cucTeMe COUMAIBHO-TYMAHMTAPHBIX HayK. OCHOBBI MeTOI0JIOTHH
ucropunyeckoi Hayku. Hauaso rocynapcreennoctu. Kuesckas Pyce.

Mecto ncropum B cucreme Hayk. [Ipeamer ncropuueckoid Hayku. Ponb Teopun B O3HAHUU
nporioro. CynHocTb, GopMbl, GYHKIIMA UCTOPUYECKOTO 3HAHUS. VICTOYHHMKH 1O OTEUeCTBEHHOM
ucropuu, ux kinaccupukanus. Mcropus Poccuu — HeoTbeMsiemMast 4acTh BCEMUPHOM UCTOPHH; 00111ee
1 0COOEHHOE B HCTOPHUECKOM Pa3BUTHH.

CnaBsiHCKO€ OOIIECTBO B AMOXY paccesieHns. DTHOKYJIbTYPHbIE U COLUAIBHO-TIOIUTHYECKHE
IIPOLIECCHI CTAHOBJIEHUSI POCCUICKOM rocy1apcTBEHHOCTH. OCHOBHBIE COLMAIBHO-DKOHOMUYECKUE
nporecchl u crnenmupuka GopmupoBaHus (eomanbHbIX oTHOmEHWH Ha Pycun. OcobGeHHOCTH
couuangbHo-nosmTH4eckoro pa3sutus Kuesckoil Pycu. Ilpunsarue xpucruancrsa. @opMupoBaHue
MPaBOBOI CUCTEMBI.
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1.2. Pycckue 3emin B X11 — nauane XVI BB. O6pa3oBanue Poccuiickoro rocyaapcraa

[Tpuunnbl 060c00IeHHS 3eMeNb U KHshKecTB. CoMalbHO-TIOMUTHYECKAs! CTPYKTYpa PYCCKUX
3eMeJb NepHoJa MOJIUTUYECKON pazipodieHHocTH. DopMHupoBaHUe pa3IMUHbIX COUOKYIbTYPHBIX
MojIeJiell pa3BUTUS JPEBHEPYCCKOro 00IIECTBA U FOCYAapCTBa.

Momnromno-tarapckoe HamiectBue Ha Pychb. Dkcnancus B 3amannyto u CeBepo-3amajiHyto
Pyce. Benukoe kusbkectBo JIutoBckoe u Pycckoe rocymaperBo. ConuanbHO-IIOIUTHYECKUE
W3MEHEHHS B PYCCKHX 3€MJIIX B IMEPUOJl MOHTOJIO-TaTapcKoro rocmojcTta. Creruduka
dbopmupoBanust eaunoro Poccuiickoro rocynapcrtBa. Pa3Butue ¢eoqanbHOro 3eMIIEBIAIACHHUS.
ConepunuectBo KHskecTB Ceepo-Bocrounoit Pycu. IlpuumHbl Bo3BbIIEHHS MOCKOBCKOIO
kHsDKecTBa. [lepBele MoOCKOBckue KHs3bsA. Jmwutpumii  JloHckoit. KynukoBckass OwutBa, €€
ucTopuyecKkoe 3HaueHue. Poib 1iepkBr B 00bequHUTENBHOM Mporiecce. Cepruii PagoHexxckuid.

OCOOEHHOCTH TMOJUTHYECKOTO ycTpoicTtBa Poccmiickoro rocymapctBa. HWeam 111
Bo3HUKHOBEHHE COCIOBHOW CHCTEMBI OpraHu3anuu obmectBa. MectHudectBo. IIpenmochuiku
CKJIQJIBIBAaHUSI CAMOJIEP’KaBHBIX 4YepT rocyaapctBeHHo Biactu. Bacunuii III. VMcropuyeckoe
3Ha4YeHue 00pazoBaHus eAMHOT0 Poccuiickoro rocyaapceraa.

1.3. Poccus B cepequne XVI — XVII BB.

WBaH ['po3HBII: NOUCK aIBTEPHATUBHBIX IIyTEH COLMAJIBHO-TIOJIMTUYECKOTO pa3BuTus Pycu.
CxitaplBaHUE COCJIOBHO-IIPE/ICTAaBUTEILHON MOHAPXMM U €€ OCOOEHHOCTH 10 CpPaBHEHUIO CO
ctpanamu 3anangHoii EBpomnbl. 3emckuit Cobop. M36pannas Paga. Pegopmbr 50-x ronoB XVI Beka u
ux 3HaueHue. Cyne6nuk 1550r. Crornassiit Cobop 1551r. [Ipucoenunenue k Poccun [loBomxbs,
IIpuypanbs u 3anmagnoit Cubupu. JIuBoHCKas BoOiHA: Lenu W NpUYMHBL Heyaad. OnpUYHHMHA:
IIPUYMHBI, CYUIHOCTh, MOCHeACTBUA. Xo3siiictBeHHOoe pazopenue 70-80rr. XVI B. DOramnbl
3aKpenouieHus KpecTbsiHCTBa. DopMupoBaHre OQUIMAIbHON HICOTOIHH CaMOAEP KaBHUs.

«CMyTHOE BpeMmsi»: oOclladlieHne TIOCYJapCTBEHHbIX Hauyajl, IONbITKA BO3POXKIECHUS
TPaIULMOHHBIX («IOMOHIOJIbCKHX)») HOPM OTHOILEHUH MeXIy BiIacTbio U olmectBoM. [IpaBienue
bopuca TomynoBa. Jhxeamurpuit [. bospckuit nape Bacwmuin Illyiickuii. Boccranme .
bonoruukoBa. Jhxkenmurpuinn II. denomeH camo3BaHcTBA. IloJIbCKO-IIBENCKAs WHTEPBEHLUS.
CemubospiinHa, okkymamuss MockBbl. Pois HapoaHOTO OMOYEHUsT B OCBOOOXKIeHUH MOCKBBI U
n3rHanum gyxesemuen. K. Munun u /1. Ioxapckuii. 3emckuii co6op 1613r. Bouapenue aunactun
PomaHOBBIX.

Teppuropus n Hacenenue crpansl B XVII B. Bnusinue nocnenctsuit «CMyTHOrO BpEMEHN
Ha 3KoHoMHu4eckoe pa3Butue Poccun. Pazsutue ¢popMm ¢peonanbHOro 3eMyeBIaeHus] U X03siiCTBa.
CobopHoe VYnoxenue 1649r.: ropuauueckoe o(QOpMIICHHE KPEMOCTHOIO IpaBa M COCIOBHBIX
¢byskuil. Poct o01iecTBeHHOT0 pa3ieneHus Tpyaa 1 ero creunain3anus. [lepoie ManyhakTypbl 1
ux xapaktep. Hauano ¢opmupoBanus Bcepoccuiickoro peiHka. Sipmapku. PazButue BHyTpeHHEH U
BHEIIHEN TOProBiM. YKpemieHue KymnedectBa. HoBortoproseli ycraB. LleHTpanusanus BiacTw,
Hayajio rnepexona kK adcomtorusMmy. lIpexpaiienne aesTenbHOCTH 3eMCKUX co0opoB. M3meHeHue
posin bosipckoit Jlymsl. LlepkoBs u rocygapctso. LlepkoBHbIN packoil. «byHTamHbel Bex». [IpuanHbl
MaccoBblX HapoaHbix BbicTymuieHuid B XVII B. Topoackue OynTel. Boccranuwe mnoa
npensoautenscTBoM C. PasuHa: nmpuuuHBL, 0OCOOEHHOCTH, 3HaYCHHE M TociencTBHs. Poccuiickas
MBICITb U KYJIBTYypa B npeaasepun HoBoro Bpemenu.

Pa3nen 2. Poccuiickas ummnepust B XVI11- nauane XX B.

2.1. Poccuiickoe rocynapcto B XVII11 Bexe — Beke MoiepHH3auH U MPOCBEIIEHUS

XVIII Bek B eBponeickoi 1 MupoBo ucrtopun. Poccusa u EBporia: HOBbIE B3aUMOCBS3H U
pasnmuuus. Ilerp I: 6opbba 3a mpeobpazoBaHue TpaauimonHoro obmiectBa B Poccun. OcHOBHBIE
HaIpaBJIEHUsI «EBPOINEU3aLMN» CTPaHbl. DBOJIOLNS COLUUAIBHON CTPYKTYpbI oOuiecTBa. BHemHss
nonutuka Iletpa I, e€ cBs3p ¢ npeoOpa3oBanusiMu BHYTpH cTpaHbl. Pedopmer [letpa I xak nepBas
MOMBITKA MOJAEPHU3ALMU CTPaHbl, €€ 0coOeHHOCTU. Pa3BUTHE MPOMBIIIEHHOCTH. Y CUJIEHHE POJIU
rocy/apcTBa B HapalllUBAHUU IPOU3BOJUTENBHBIX CUJI CTpaHbl. KOHIENIMs MEpKaHTHIN3MA U €€
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peamuzanust B Poccun. Cosnanme peryssipHoil apMuu U (iota. AAMUHUCTpaTHBHAs pedopma.
IepkoBHas pedopma. Tabens o panrax. boprba ¢ koHcepBaTHBHOI ommo3uniuen. OdopmieHne
abCcoM0TU3Ma, OCHOBHBIC YePThl U UCTOpUYecKoe 3HaueHue. [IpoBosrnamenue Poccun nmmepuei.
YpodyeHue MexayHapOAHOIO aBTOPUTETA CTPaHBI.

JIBOpLIOBBIE TIEPEBOPOTHI, MUX MPHUUYUHBL, COLUAIBHO-NIOJUTUYECKAs] CYIIHOCTb U
nocnencteus. @aBoputusm. Pacmmpenne npuBnieruil 1BopsHcTBa. [lanpHeimas 0ropokpaTH3ays
rocamnmnapara. BHemHss noautuka Bo BTopou uerseptu — cepeaune X VIII Bexka.

Exarepuna Il: uctoku u cyunHocTs Ayanusma BHYTpeHHEW MmosmTuku. «lIpocBenieHHbIN
abcomotuzM». Cekynsipu3anys HEPKOBHBIX 3eMelb. YII0KeHHas komuccus. KpecTbsiHckui Bompoc.
Haponnoe Boccranume mox mnpeaBoaurensctBoM E.  IlyraueBa (mpeanochuiky, — Xapakrep,
0COOEHHOCTH, MECTO B UCTOPHUH). Y KpEIJIeHHE IT'OCYAapCTBEHHOr0 annapata. I 'yoepHckas pedopma.
CocnoBHas nonutuka Exarepunst |1. HoBblil topuanueckuii cratyc ABOpsSHCTBA. BHEIIHSIS HOIUTHKA

Poccuu Bo BTopoii mosoBune XVl Beka. JlanpHelimee pacimupenne rpanull Poccuiickoit ummepun.

MapctBoBanue IlaBma I. IlomeiTka OorpaHu4eHUs ABOPSHCKOM BJIACTH CaMOJEPKaBHBIMU
CPEICTBAMHU. YIKECTOUECHHUE MOJUTUYECKOTO PEXUMA.

Pycckas kyneTypa XVIII Beka: 0T HETpOBCKUX MHUITUATHB K «BEKY MPOCBELICHUS.

2.2. Poccus B XIX croneruu

[Tpomebinennsiit mepeBopoT B EBpone u Poccuu: ob1iee n ocobeHHoe. Baxkueime ycnoBus
nepexona Poccun K UMHAYCTpUadbHOMY OOILECTBY — pELIEHHE KPECThSIHCKOrO BoOIpoca U
OTrPaHUUYEHUE CAMOJEPKaBUSL.

KpectpsHcknii Bonpoc: stansl penieHus. IlepBeie moacTynsl K OTMEHE KPENIOCTHOTO IpaBa B
Hayane XIX B. Yka3 1803r. o «cBoOomHbIx xjebOomamiax», yka3 1842r. o0 «o00s3aHHBIX
kpectbsHax». Pedopma I1. 1. KuceneBa. Pemenne KpecTbSIHCKOTO BOIIPOCa B NEPUOJ MPABICHUS
Anexkcangpa II. Ilpeanocsuiky 1 NpUUMHBI OTMEHBI KpenocTHoro npasa B Poccun. «Manudecr» 19
depans 1861r. u «l[lomokeHus»: WX COAEp)KaHUE, 3HAUYCHUE, BO3JCHCTBHE HAa pPAa3BUTHE
nopedopmenHoi Poccun.

[lonbiTkM  pedopMHUpOBaHMSI CHUCTEMBI TOCYIAapCTBEHHOrO  ympaBieHus. [IpoexTsl
mbepanbHbIX peopm M. M. Cnepanckoro u H. H. HoBocunbiiea npu Anekcanjpe 1. Ismenenue
nosutudeckoro kypca B Hauane 20-x rr. XIX B. Buyrpennsas nonurtuka Huxonas . Ykpernnenue
caMmo/iep>kaBHOM BracTu. JlanmpHelas eHTpanu3alys, OI0poKpaTU3alus rocyJapCTBEHHOIO CTPOs
Poccun. Ycunenue penpecCuBHBIX Mep.

Pedopmbr 60-70-x rr. B 00JacTM MECTHOTO YIpaBlIEHHs, Cyla, apMHUH, Me4aTh U Jp.
Hctopudeckoe 3HaueHue mnpeodpazoBanmii 60-70-x rr. «Koutppedopmer» Anekcanapa III.

OobmectBenHoe naBumxkeHne B Poccum XIX Beka. ®opMupoBaHHME TpeX TEUSHHIA:
KOHCEpPBAaTHUBHO-OXPAaHUTEIBHOTO, TMOEPATbHOTO U paAuKaIbHOr0. KOHCepBaTUBHO-OXpaHUTEIbHOE
nanpasinenue. H. M. Kapamsun. C. II. IleBeipeB. M. IlI. Iloromun. M. H. Karkxor. K. IIL
IToGenonocues. 1. U. Unogaiickuii. C. C. YBapos. Teopust «opuIMaIbHON HAPOJHOCTH.

JlubGepanvHoe Hanpasinenue. Wpaeitnoe wacnenue I1. . YaamaeBa. 3anmagHuku U
cnaBsHouisl. K. JI. Kasenun. b. U. Ynuepun. A. U. Komenes. K. C. AkcakoB. CtaHOBIEHHE
HJICOJIOTHHU PycCKoTo Jmoepanu3ma. JlndepaibHas Oropokpatus U €€ posib B peopmax 60-70-x TT.
XIX B. 3eMckoe nBmwxkeHne. OCOOEHHOCTH POCCHIICKOTO THbepain3ma.

PanukanbHoe HampaBinenue. Haganmo ocBoOomuTenbHOro JBuKeHUsS. JekaOpHCTHI.
dopMupoBaHUE HJICOJOTHM JeKkabpu3ma. OBomronus JBuxkeHus: «Coro3 crnaceHus», «Coro3
6naroneHctsus», CerepHoe u HOxHoe 061mectBo. OCHOBHBIE TPOrpaMMHBIE JOKYMeHThI. BoccTtanus
B IlerepOypre u Ha tore. [IpuunHbI mopakeHUs U 3HAYCHHUE BBICTYIUIEHUS JlekaOpucToB. [lonbITku
MIPOJIOJKHUTH Tpamuiuio nexkadpuctoB. Kpyxkn 20-30-x romoB XIX B. [Ipeanockulki ¥ HCTOYHUKA
counamuzMa B Poccun. «Pycckuit commamusm» A. U. I'epuena n H. I'. UYepnpluesckoro.
[TerpameBupl. C. I'. HeuaeB u «neuwaeBmmHa». HapoguuuectBo. M. A. bakynun. I1. JI. JlaBpos. II.
H. TxaueB. IlomuTuueckue MOKTPUHBI M PEBOJIIOLMOHHAS JEATEIBHOCTh HApOAHMUYECKUX
opraam3anii B 70-x — Hagasle 80-x rr. XIX B. JIubGepampubie Hapomuuku  80-90-x rojmos.

45



CranoBnenue padodero nemwkenus. Opopmienue mapkcuctckoro teuenus. I'. B. [lnexanos. B. U.
VabsunoB (JIenun).

Buemnss nonutuka Poccun B XIX B. Ilpuunnsl OtedectBeHHO# BoiiHbl 1812r. 3HaueHue
no6enpl Poccun B BoliHe mpoTuB Hamoneona u ocBoboautensHoro noxoaa B EBpomy. Poccutickoe
camojepkaBue U «CseHHbli Coro3». BocTounslit Bonpoc u ero pemenue B XIX Beke. Poccus u
Hapozasl CeBepnoro Kaskasza. KpeiMckast BoiiHa, €€ npuurHbl U niocieAacTBus. [lonutuka Poccun Ha
HansaeMm Bocroke. [Tponaxa Amnsicku. [lpucoenunenue Cpenneit Azun x Poccun.

Pycckas kynprypa B XIX B. O01mue 10CTHKEHUS ¥ TPOTUBOPEUHSI.

2.3. Poccus B Hauasie XX Beka (1900 — 1917rr.)

Tepputopuss u Hacenenue Poccum B Hawaie XX Beka. CoumaibHas CTPYKTypa.

Oco0eHHOCTH COIMAIbHO-3KOHOMHYECKOro pas3BuTus Poccun B Hauame XX Beka.
OO6bekTHBHAas TOTPEOHOCTh UHAYCTPHAIbHON MoiepHHU3auu Poccun. Y cunenue rocy1apcTBeHHOTO
perynupoBanus s3koHoMukd. Pedopmer C. 1O. Butre. Pycckas nepeBns B Hadasie XX Beka.

CootHomeHue nonutnueckux cuwil B Poccun B Havane XX Beka. Hapactanue kpusuca
camojep:kaBusd. llepBas poccuiickas peBOJIOLUSA: MPUUUHBL, XapaKTep, OCOOCHHOCTH, ABUXKYIIHE
CuWIIbl, 9Tansl, 3HaueHue. Manudect 17 oktsa6ps 1905 r. O6pa3oBaHre MOTUTUYECKUX MAPTUN, UX
TeHE3HC, KITacCU(pHUKAIH, TPOrpaMMa, TaKTUKa. ['ocynapcTBeHHas 1yma Hadana XX BeKa — MepBhId
OIBIT POCCHUCKOrO MapjaMeHTapu3Ma. TpeTheHIOHbCKas MmoauTHuyeckas cucrema (1907-1914):
BIacte W oOmectBo. CronpimuHCKas arpapHas pedopma: HKOHOMHYECKAs, COIMabHAs W
MOJIMTHUYECKAs CYyIIHOCTh, UTOTH, IOCIEICTBUA.

Ilepas mupoBas BoiiHa M ydactue B Hed Poccun. BimsiHue BOHHBI Ha COLUMAIBbHO-
SKOHOMHUYECKOE U nosintuyeckoe pazputrue Poccun. Kpusuc Biaactu B rofpl BOWHBI U €r0 UCTOKHU.
Brusinue BoiHBI Ha IPUOJIMKEHHE O0IIEHAIIMOHATILHOTO Kpu3nca. Poccrs HakaHyHE pEeBOJIOLINH.

[To6ena deBpanbckoii PeBOIIOLUN U KOPEHHBIE U3MEHEHUS B MOJTUTUYECKOM KU3HU CTPAHBI.
Bpemennoe mnpasurensctBo U Ilerporpanckuit Coser. IlomuTuueckue napTuum B yCIOBHSX
nBoeBnacTuss. AnbrepHatuBbl pa3BuThs Poccunm mnociae ®eppans. CouuanbHO-35KOHOMHYECKAs
MOJUTHKA HOBOM BiacTH. Kpusucel Biactu. KOpHHIIOBCKOE BBICTYIIJIEHUE U €70 Pa3rpoOM.

Pazgen 3. OT coBeTcKoOro rocygapcraa k coppeMmenHoii Poccun.
3.1. ®opMupoBaHHe U CYIIIHOCTH COBETCKOro cTpost (1917-1991rr.)

BonbmeBucrckas crparerusi: npuuuHbel nmodensl. Iloaroroska um mobema OKTIOpHCKOTO
BoopykeHHoro BoccraHus B Ilerporpane. II Bceepoccuiickuii cbe3n COBETOB M €ro pelIeHUs.
DKOHOMHMYECKAsl U collMajbHas MOJIUTHKA OoyblieBUKOB. Hauano ¢popMupoBanust ogHONApTUHHOM
nojguTHYeckor cucrteMsl. Pocryck YupeaurtensHoro cobpanus. Koncrutymus 1918r. Bpecrckuit
MHUD.

I'paxnaHckas BOWHA: NPUYMHBI, 3Tallbl, PACCTAHOBKA CHWJI, PE3YJIbTaTbl U IOCIEICTBUS.
WnTtepBenuus: npuuuHbl, (opmbl, Macmtad. Mpeonorus, noiauTvka, NpakTHKa «BOEHHOTO
KOMMYHHU3Ma.

[TonoxxeHue cTpaHbl MOCIe OKOHYAHUS IPpaKAaHCKOW BOWHBI. ColManbHO-IPKOHOMUYECKUH 1
MOJUTUYECKUI KpU3uChl B cTpaHe Ha pyOexke 1920-1921rr. Ilepexon Kk HOBOM 3KOHOMHUYECKOMH
nonutuke. CylHOCTb, LEH, peau3alus, IpoTuBopeuns, cynpoa u 3Hauenue HOIla. YTeepxknenue
OJIHOIIAPTUIHOM MOJIUTHYECKON CUCTEMBIL.

HammonansHo-rocymapcTBeHHoe ctpoutenscTBo B 20-e¢ rr. Jluckyccun 06 oOpa3oBaHUU
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B ucropuu. Koncrurynust CCCP 1924r.

[Tomutnueckast 6oprba B maptuu u rocynapctse. Ilocnennue pabGotsl B. U. Jlenuna o
BHYTpEeHHEH 1 BHemHen nonutuke CoBerckoro rocynapctsa. Bo3seimenne 1. B. Cramunra. boproa
C ONNO3UIMEN MO BompocaM pa3BuTHs cTpaHbl. CBeprbiBanue HOIla, kypc Ha CTpOMTENBCTBO
ColMalii3Ma B OJTHOW CTpaHe.

CCCP B romet mepBbix mnsaTmierok (koHern 20-x r1r. — 30-e r1r.). ®dopcupoBaHHOE
counanucruueckoe crpoutensctBo B CCCP. MuaycTpuanuzanus: NPEANOCBUIKH, HCTOYHUKH
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HAKOIUICHUS, METOJ|, TEeMIIbl, pe3yabTaThl. [lodWTHKA CIJIOIIHOW KOJJIEKTUBHU3AIMH CEIbCKOTO
X035ICTBa, €€ MPUYNHBI, JKOHOMUYECKUE U COIIMANIbHBIC MOCIIeACTBHS. [[eHa «O0NbIIoro ckauka.
®opmupoBaHue pexrMa JM4HOM BiaacTu CTajlnHa ¥ KOMaHAHO-aIMUHUCTPATUBHON CUCTEMBbI
yhnpaBieHuss rocynapctBoM.  CpamiuBaHue HapTHUMHBIX U TOCYAApCTBEHHBIX  CTPYKTYP.
Howmenknarypa. Pons u mecto CoBeroB, mpo¢cor030B, CyI€OHBIX OPraHOB U MPOKYPATyphl B
CO03/1aBaeMOl TOTAIMTapHOU MoJIUTHYECKOM cucteme. KapaTtenbHbie opransl. MaccoBble penpeccuu.
[Tpo6Giiema maccoBoit moaaepx ku coperckoro pesxkuma B CCCP. Yaudukanus o0iecTBeHHON
KU3HU, «KYJIbTypHas peBoitonus». boppba ¢ nHakombiciveM. CONpOTHUBIEHUE CTAIUHU3MY U
IIPUYMHBI €70 NopaxeHus. OTHOILLIEHUE rOCy1apCcTBa K PEIIUTUH.

Buemnsis momutuka CCCP B 20-30-¢ rr. [lepBble maru coBeTckoi auruioMatuu. I enys3ckas
koH(pepermms. MexayHapoanoe npusHanne CCCP. OGocTpeHUe MOMMTHYECKON OOCTAHOBKH B
EBponie nHakaHyHe BTOpoi MupoBoi BoOHHBEI. IlepBble BOeHHBIE KOHGIUKTBHL. MIOHXEHCKOE
COTJIAIICHUE U €T0 BIMSAHKME Ha MEXIyHapoiHoe nosoxkeHue. Heynauu neperosopos mexay CCCP,
Anrnueit, ®paHuueii o npeaoTBpanieHud BOWHBI. COBETCKO-TE€PMAHCKHM MaKT O HEHaINaJCHHM:
IIPUYKHBI, TTocaeAcTBYsI. COBpeMEHHBIE CIIOPBI O MEKIyHapoHOM Kpusuce 1939 — 1941 rr.

CCCP Bo Btopoii mupoBoil u Benukoit OtedecTBeHHOW BoMHe. Pemaronuii BKIaz
Cogerckoro Coro3a B pasrpoM ¢ammsma. [puannst u ieHa nodesl. Yuactue CCCP B BoiiHe mpoTHB
Anonun. Mtoru u ypoku BTOpoid MUPOBOI BOIHBI.

N3meneHne COOTHOLIEHMSI CHII B MUpE T0CIIe BTOPOM MUPOBOM BOMHBI. Hauano «xononHoin
BoiiHb. CCCP u CIIA. CCCP u ctpansl Boctounoii EBponbl. Co3ianne «COnUaTuCTHYECKOro
jareps.

Tpyanoctu nocieBoeHHoro pas3sutusa CCCP; BoccTaHOBIIEHME HApOJHOTO XO3fAWCTBA MU
nukBugamuss  atromHod  mosomonuu  CIHIA.  VYikecTtoueHuWe TMOJUTUYECKOTO pPEXKUMA U
UJICOJIOTUYECKOT0 KOHTPOJIs. HOBBIN BUTOK MacCOBBIX pErpecCuil.

IlepBoe mocnectanuHckoe aecsaTwiietHe. PedopmaTopckue TMOWCKH B COBETCKOM
pykoBojacTtBe. [lonbITk OOHOBIEHHS «TOCYAApCTBEHHOI'O COLMANU3Ma». JKOHOMUYECKHE
pedopmel, onbITKH iepeBoa 3xkonomukn CCCP Ha MHTCHCHBHBIN ITyTh pa3BUTHs B ycnoBusx HTP.
XX cwe3n KIICC u ocyxaenue kynbra JuyHocTd CranuHa. PeaOunuranus xepTB pernpeccuil u
nenoprauuii. HoMenknatypHas «imbepanuzanus». «Otrenenb» B AyXOBHOM cdepe. IIpuunHsl
3aMEeUIEHHs] TEMIIOB SKOHOMHYECKOTO U COLMAIbHOIrO pa3BuTHs B Havane 60-x ronos. XXII cve3n
KIICC u xoHnenmus «mnepexoaa oT Corrain3Ma K KOMMYHHU3MY.

BHemHss noauTHKA B TOABI «OTTENEIN»: Hayallo Mepexojia OT KOHPPOHTALMU K pa3psiaKe
MEXTyHApOIHOW HanpspkeHHOCTH. KapuOckuit kpusuc (1962 r.): mobena moMMTHYECKOTO pean3Ma.

CMeHa BIacTu M MOJIMTHYECKOTo Kypca B 1964 r., sxkoHoMHueckue pedopmsl cepeuHbl 60-x
roJ0oB, MPUYMHBI WX He3aBepUIeHHOCTU. Bmacte u obmectBo B 1964 — 1984 rr. Kpusuc
TOCTIOJCTBYIOLIEH UAe0JIOruH. [[pUUnHbBI TOJUTUKY OTPAaHUYEHHUM U 3aIIPETOB B KYJIBTYPHOU KU3HU
CCCP. [MuccuneHTCkoe JBHUKEHHE: MPEANOChUIKH, CYIIHOCTb, OCHOBHBIE 3Tallbl Pa3BUTHUS.
HapacTtanue KpU3HCHBIX sIBIEHUI B coBeTCKOM obuiecTBe B 70-e — cepeaune 80-X ro1oB.

Buemnss monmutuka CCCP B koHue 60-x Havanme 80-X IT.: OT pa3psiiKd K O0OOCTPEHHIO
MeXyHapoaHoi oOctaHoBKku. Pa3zpabotka IIporpamMmel Mupa u e€ peanusauus. BBoj coBeTckux
BOMCK B A(raHuCTaH U €ro mocCJIe/ICTBHS.

Kypc Ha pagukanbHoe 0OHOBJIEHHE COBETCKOT0 o01ecTBa. «IlepecTpoiika»: CyIIHOCTb, LIEH,
3aJlayd, OCHOBHBIE 3Talbl, pe3yibTaTbl. HOBbIE CTPYKTYphl TrOCYJapCTBEHHOH BIACTH, IEpBbHIE
cbe3nbl HapoaHbIX AenyTtatoB CCCP, HOBbIe OOIIECTBEHHbIE IBM)KEHUS U MOJUTUYECKHE MApTUH,
npesugeHTckas ¢opma npasineHus. «HoBoe moOIMTHYECKOE MBIIUIEHHE» U HM3MEHEHHE
reonoiutuyeckoro mnojoxenuss CCCP. I'KUII m kpax coumanucTudeckoro pedopmaropcrsa B
CCCP. Pacnag CCCP, mpekpamienue cymectsoBanus KIICC. O6pa3zoBanune CHI'.

3.2. CraHoBJIeHHe HOBOH poccuiickoii rocynapcrBenHocTH (¢ 1991- mo HacTosimee Bpemst).
Buytpennsas nonutuka Poccun. JInbepanbHast KOHLIENIUS POCCHMCKUX pedopM: mepexon K

PBIHKY, (GOpMUPOBaHKE TPakIaHCKOTr0 o0IIecTBa U MpaBoBoro rocynapcersa. «lllokoBas tepamnus»

skoHOMHYecKUX pedopMm B Hauane 90-x rogoB. Koncturymnumonnslii kpusuc B Poccun 1993 1. u
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nemoHTax cuctembl Bnacti CoBeroB. Koncruryrus Poccuiickoii @enepanuu 1993 r. [lonutnueckue
MapTuM W OOIICCTBCHHBIC MBW)KCHHS PoccMM Ha COBPEeMEHHOM Jtare. MeKHalnOHATbHBIC
otHomieHus. YeueHckas BoliHa. Hayka, KylbTypa, 00pa3oBaHue B ppIHOYHBIX ycroBusx. ComuanpHast
IIeHa U TIepBbIe pe3ybTaThl peopm. ITomuTuueckre napTuu 1 00IIECTBEHHBIC IBHXCeHHS Poccuu Ha
COBPEMEHHOM JTare.

Poccust B nauane XXI Beka. CoBpeMeHHBIE TIPOOIEMbI YeIoBeUeCTBa U poib Poccun B Ux
pemwenuy. PerunonansHble u  rinoOainbHble uHTepechl Poccun. CoumanbHO-3KOHOMHYECKOE
nonoxenne PO B nepuon 2001-2019 roga. MupoBoii (pMHAHCOBBIA M SKOHOMHUYECKUI KPU3UC U
Poccusi. Buemnss nonutuka Poccuiickoit @enepanyu B 1991 — 2019 rr. [lpuHiunel BHENIHEH
nonuTUKH. Poccust m ctpanbl panpHero 3apyoexbps. Otnomenust co crpanamu CHI'. Poccusi B
CHUCTEME MUPOBOM 3KOHOMUKH U MEXTYHAPOIHBIX CBA3CH.

4 O0beM y4eOHOI TMCHHUIJIMHBI.

O0beM TUCHUTLTUHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
u, u,

OO0mast Tpy10eMKOCTh M CHHUIJIMHBI 4 144 108
KonTakTHasi paboTa — ayAuTOPHbIE 3aHATHUS 13 48 36
B TOM YHCJIe B (popMe MPAKTHYECKOH MOATOTOBKH
(npu nanuuuu) i i i
Jlexuun 0,9 32 24
B TOM YHCJIe B (popMe PaKTHUESCKOI OATOTOBKHY (npu HanuyuiL) - - -
[Tpaktuueckue 3austus (I113) 0,4 16 12
B TOM YHCIIe B (popMe MPaKTHUSCKOI MOATOTOBKY (npu HanuyuiL) - - -
CamocrosiTesbHas padoTa 1,7 60 45
KonTakTHas camocrositenbHas padoTa
(AmmK u3z VII ons 3au | 3a4 ¢ oy.) 17
CamocTosTeIbHOE H3yUeHHE Pa3AeIoB TUCIUILINHGI (wiu Opyeue ’ 60 45
BUOBL CAMOCMOSAMENLHOU PAOOMbL)
Bua konTpoas:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOUHas aTTecTalus 1 04 0,3
[ToaroroBka k sK3aMeHy. 35,6 26,7
Buj uTOroBoro KOHTpoJIs: JK3aMeH

AHHOTaMA pado4eil NPOrpaMMbl JIMCHUIIJIMHBI
«IIpaBoBenenue»

1. Ieab AMCHUILIMHBI — OBJIAJICHME OCHOBAMHU IIPAaBOBBIX 3HAaHUMN; (OPMHUPOBAHHE OCHOB
MIPaBOBOM KYJIBTYPBI M IPABOMEPHOTO MOBEICHUS IPaXKTaHNHA CTPAHBI.
2. B pesyabTare n3yueHHs: AUCHUIIIMHBI 00YYAIOIIMIACH TOJIKEH:
OobsagaTh cneAyrmUMA KOMIETEHIUSMA U MTHANKATOPAMH UX TOCTHKEHUS:
YK-11.1; YK-11.2; YK-11.3; TIK-6.1
3HaTh:
® OCHOBBl POCCHMCKOW TIPAaBOBOM CHCTEMBI M POCCHUUCKOIO 3aKOHOJATEIbCTBA, OCHOBBI
OopraHu3ani ¥ (QYHKIUOHUPOBaHMA CYAEOHBIX M MHBIX IPABOINPUMEHUTEIbHBIX U
MIPAaBOOXPAHUTEIBHBIX OPTraHOB;
® [paBOBBIEC U HPABCTBEHHO-3TUYECKHE HOPMBI B chepe mpodeccnoHanbHOM AeITeNbHOCTH;
® [IPaBOBBIC HOPMBI, PETYIUPYIOIINE OTHOLICHHE YeJIOBEKa K UeJIOBEKY, OOIIECTBY, OKPYKAIOLIEH
cpene;
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® 1paBa M 0053aHHOCTH I'PAKIAHUHA;

® OCHOBBI TPYIOBOI'O 3aKOHOJATENIbCTBA;

® OCHOBBI XO351ICTBEHHOI'O IIPaBa;

® OCHOBHBIC HAIIPABJICHUs AHTUKOPPYIILIMOHHOU AeSATENbHOCTH B PD
YmMmers:

L4 HCIIOJIb30BATh OJ3TUYCCKUC M IIPABOBLIC HOPMbLI, PCEryjiupyrolmiyue OTHOMICHUC YCJIOBCKA K
YCIIOBCKY, O6H.[€CTBy, OKPY)I(aIOHleI Cpe€ac, HUCIOJIb30BAaTh IIpaBa U CBO60I[BI YCIO0BCKa U

rpaX<IaHWHA TIPH pa3paboTKe COLUATBHBIX MPOCKTOB;

¢ MHCIIOJIb30BaTb MW COCTABJIATH HOPMATHUBHBLIC W IMPABOBBIC HJOKYMCHTHI,

HapyUICHHbIX NPaB;

OTHOCAIIHUECA K
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, NPCAIIPUHUMATD HGOGXOIII/IMBIG MCpPbI K BOCCTAHOBJICHHUIO

® pealM30BBIBATh IPaBa U CBOOOIBI YETIOBEKA M T'PakJaHHHA B PA3JIMYHBIX cepax

® KH3HENEATENLHOCTH.
Baanern:

¢ HaBbIKaMHU IIPUMCHCHHA 3aKOHOAATCIILCTBA IIPHU PCHICHUHU ITPAKTUYCCKUX 3a1a4.

3. Kparkoe conep:kanue JUCIUITAHBI
Pa3zoen 1. Ocnoswvt meopuu 2cocyoapcmea u npasa
OcCHOBBI TEOPUHU IOCYIAPCTBA
OCHOBBI TEOpUH TTPaBa
Paszoen 2. Ompacau nybruunozo npasa
OCHOBBI KOHCTHTYIIMOHHOT'O TIpaBa
OCHOBBI 3JIMUHUCTPATHBHOTO TPaBa
OCHOBBI YTOJIOBHOTO TIPaBa

™=

OCHOBBI K0JIOTHYECKOI0 IpaBa

IS A

rOCyJ1IapCTBEHHOW TalHBI
Pasoen 3. Ompacnu uacmnoeo npasa
I'paxnaHckoe mpaBo: OCHOBHBIE MOJI0XKEHUS 00IIeH YacTH.

OCHOBBI X03HCTBEHHOTO (IIPEANPUHUMATENILCKOT0) MpaBa.
OcHOBBI cEMENHOT0 IpaBa
OCHOBBI TPYIOBOTO TIpaBa

arwhE

Koppynuus kak cornajibHOE U IPaBOBOE SBJIEHUE B COBPEMEHHOM OOIIIECTBE

ABTOpCKOG W MAaTCHTHOC IIPaBO U IIpaBOBas 3a1iuTa pE3yJIbTaTOB I/IHTCJ’IJ’IGKTyaJ'H)HOI\/’I.

HopmaTtuBHOe mpaBoBoe peryiupoBaHue 3amuTel nHGopmaiuu. [IpaBoBbie OCHOBBI 3aIUTHI

Pazoen 4. Ocobennocmu npaeosozo pe2yruposanus Npo@eccUuoHaIbHOU 0esimelbHOCMU 8

OMOEIbHbIX ompacisix XUMUYECKOU npombslidl1eHHOCmMU

1. OcHOBHI HaIlMOHAIBLHOM 6C3OHaCHOCTI/I, FOCYﬂapCTBeHHOﬁ IOJIUTHUKH U

2. 3aKOHOJIATEIICTBO B 00J1aCTH 00ECIICUCHHS SICPHOM 1 paJIMallHOHHON 0€30TTaCHOCTH.
3. OcoOEHHOCTH MPABOBOTO PETYIMPOBAHUS TPYyIa pAOOTHHKOB XUMUYIECKOM
npombiiLieHHocTH HopMaTHBHO-TpaBoBasi 6a3a pery;iupoBaHus XMMHYECKOH U

HeTexuMuyeckoi orpaciau B Poccuu

4. O0BbeM y4eOHOI TUCHUINITHHBI

Bup yuedHoii padoThI

0O0neM TUCHUILIMHBI

3E Axkan. | Acrtp.
u. u.
O0mas TpyA0eMKOCTh JHCHHIIJIMHbI 2 72 54
KonTakTHas padoTa — ayAuTOPHbIE 3aHATHA: 0,88 32 24
Jlexu 0,44 16 12
[IpaxTuueckue 3ausatus (113) 0,44 16 12
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CamocrosiTesibHasi padoTa 1,12 40 30
KonrakTHas camocTositenpHas padboTa 0.2 015
(AmmK uz VII ons 3au | 3au c oy.) 112 ’ ’
CamocTosATeIbHOE H3yUCHHE Pa3AeI0B TUCIMILINHEI (wiu Opyaue '

9 39,8 29,85
BUOBL CAMOCMOAMENbHOU PAOOMbL)
Bua konTpoas: 3AUYET

AHHOTanuA padoyeii MPOrpaMMbI THCHUILIHHbI
«MaremMaTnKa»

1. Heap AuCUMMIUHBI — JOPMUPOBAHUE Y CTYIEHTOB CHCTEMbI OCHOBHBIX ITOHATUH, UCTIOIb3yEMBIX
JUIS IOCTPOCHHUS BKHEMIINX MaTEMaTUYECKUX MOJEIIEH U MaTEMaTHYECKUX METOOB Il OTIMCAHUS
Pa3IMYHBIX XUMUKO-TEXHOJIOTHYECKUX IIPOLIECCOB.

2. B pe3yabTarte n3yyeHusi IMCHUIIMHBI 00YYaIOLIUIiCS 10/KEH:
Oébnaoamp cnenyoUMMU KOMIETEHIMSIMUA U MTHAUKATOPAMU UX JJOCTHKEHUS:
OIIK-1.1; OIIK-1.9; OIIK-1.18.

3HaTh!
- OCHOBBI () (epeHIUANTBHOI0 U UHTErPaIbHOr0 UCUUCIeHUs, AU (HepeHIMaTbHbIX YPaBHEHUH;
- MaTeMaTU4YeCKHe TEOPUHU U METO/Ibl, JIeXkKaIllie B OCHOBE IOCTPOSHUS MaTEMAaTUYECKUX MOJIETIeH;
- OCHOBBI IPUMEHEHUS MAaTEMAaTHUECKUX MOJIEIIeH 1 METO/IOB.

YMmers:
- BBIOMpaTh MaTeMaTUYECKHE METO/Ibl, IPUTOIHBIE AJIS PELLICHUs KOHKPETHOM 3a/1a4u;
- UCII0JIb30BATh MAaTEMaTUYECKUE MOHATHSI, METOAbI U MOJIEJNIU JUIs ONIMCAHUS Pa3JINYHBIX [IPOLIECCOB;
- BBIBJISATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, JIE)KAIUE B OCHOBE KOHKPETHBIX IPOLIECCOB;
- UCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKONH 00pabOTKH JaHHBIX;
MIPUMEHATh MaTeMaTUYECKUE 3HAHUS HAa MEKIUCIUIIMHAPHOM YPOBHE.

Bnagers:
- OCHOBaMH (yHJAMEHTAIbHBIX MAaTE€MAaTHYECKUX TEOpPUH M HaBbIKAMU  HCIOJIb30BAHMS
MaTEMaTHYECKOT0 annapara;
- METOJIaMH CTaTUCTUYECKON 00pabOTKU MH(OPMALIHH.
3. Kparkoe conep:kanue A CHUITUHBI
1 CEMECTP

Beenenne.

IIpenmer m metonapl MatemaTukd. ONUCaHUE OCHOBHBIX pa3aenoB Kypca. IlpaBuna u
TpeOOBaHUs IPU U3YUYEHUHU Kypca.

Pazgen 1. DuieMeHTHI asiredpsl.

YucnoBsle MHOXKECTBA, KOMILIEKCHbIe uncna. Onpenenurenu Il n III mopsakos. Bekropsr:
OCHOBHBIE ITOHATHS, CKAJISIPHOE, BEKTOPHOE U CMELIAaHHOE ITPOU3BEICHUS BEKTOPOB. AHAIUTHYECKAs
reoOMeTpus: IpsiMas Ha IUIOCKOCTH, KpuBble II mopsaxa. Martpuusl: AeWCTBUS HaJ MaTpULIAMY,
MIpUBEJICHNE K CTylleHYaToMy BUAY M BuAy ['aycca. Panr marpunel. O6parnas matpuna. Teopema
Kponekepa-Kanemnu. Pemenue cuctem JmHEHHBIX anreOpanmdeckux ypaBHeHUH. CoOCTBEHHbIE
yucia 1 BeKkTopbl. KBanpatuunsie Gopmsl.

Pa3nea 2. @ynknus ognoi nepemennoii. [lpenesa ¢pynkunu. HempepbiBHOCTH pyHKIMH

Oynknus. Crnocobwl 3amanus (yuakouu. [Ipenen dynkmum B Touke. OAHOCTOPOHHHE
npenensl. [Ipenens Ha 6eckoHeuHOCTH. beckoHeuHo Manble 1 6eCKOHeUHO OobIue (yHKINMH, UX
CBONWCTBA W B3auMHas CBs3b. CBoMCTBa mpenesioB. [lepBolii 1 BTOPOMl 3aMeyaTesIbHbIE MPEIEIbI.

HenpepbiBHOCTh (PyHKIIMM B TOUKE W Ha MpoMmexyTke. CBolcTBa (DyHKIIMI, HENPEpHIBHBIX HA
orpe3kax. Touku pa3pbiBa QyHKIIMH U UX KIaCCUDUKALHSL.

Paznen 3. luddepenunanbHoe ucunciaeHne pyHKIUM 0HOI nepeMeHHOI.

[IpousBonHass ¢yHKIMM, €€ TeOMETpUYEeCKHM M MexaHudeckuid cwmbici. [IpaBuna
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muddepennmpoBanus. Tabmuua OCHOBHBIX mpou3BoAHBIX. Juddepenuman QyHKIMM, ero
MIPUMEHEHHUSI K MPUOIMKEHHBIM BBIYMCIICHHSIM. MTHBapuaHTHOCTH (hopMBI TIepBoro nuddepeHimana.
[TpousBonnas cnoxHoi ¢yHkuuu. duddepeHnupyeMocTts (YHKIHMU: OINpPECIICHUE, TEOPEMBbI O
cBs13u AU HepeHIUPYEMOCTH ¢ HENPEPBIBHOCTBIO U € CYILIECTBOBAHUEM NPOU3BOAHON. OCHOBHBIE
Teopembl uddepenmansHoro ucuucienus: Possa, Jlarpamka, Komm. IlpaBuno Jlonwramns
(packpeiTue HeompeneneHHocteil). IlpousBonHble BelcHIMX MOPsAAKOB. JIOKadbHBIN 3KCTpEeMyM
¢ynkuuu. Heo6xonumbie U TocTaTOYHbBIE YCIOBUS dKcTpeMyMa. [IpaBuio nccienoBanus GyHKIUN
Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3Haku BBIYKIOCTH U BOTHYyTOCTH (yHKIMU. Touku neperuoda.
Heo0xoauMoe u 10CTaTOYHOE YCIOBHSA Mepernda. ACUMOTOTHI (DYHKIUHU, MX BHIBI U CIIOCOOBI
HaxoxaeHus. OOmias cxeMa ucciae10BaHus QyHKIUN, IOCTPOEHUE UX IPa(UKOB.

Pa3nen 4. UnTerpaibHoe ucHucaeHHe GYHKIMU OTHOI MepeMeHHOii.

[TepBooOpasnas ¢hyHkuus. HeonpeneneHHbI HHTETpal U €ro CBOMCTBA. Tadiuiia OCHOBHBIX
UHTErpasioB. MeToabl MHTErPUPOBAHMS: HENOCPEACTBEHHOE HWHTETPUPOBAHME, UHTETPUPOBAHUE
IIOJICTAHOBKOM, HHTErpUpPOBAaHUE IO YacTsAM. VIHTerpupoBaHHE pPaLUMOHAIBHBIX JpoOeH.
WuTerpupoBanue HEKOTOPBIX HPPALMOHAIBHBIX U TPUTOHOMETpUYECKUX QyHKIUI. OnpeneneHHbIi
UHTErpall, ero reoMeTpuueckuii cMbicil. CBolcTBa onpefesieHHoro unrerpana. @opmyna Herorona-
Jleiionnma. Teopema o cpenHeM 3HaueHHH. 3aMEHA NEPEMEHHON M MHTETPHUPOBAHME IO YACTSM B
onpezaeneHHOM uHTerpaine. [IpunoxkeHusl ONpeesIeHHOr0 MHTErpajga K BBIYHCICHMIO ILIOLIAACH
wiockux ¢uryp. I[loHsATHE HECOOCTBEHHBIX HWHTETPAIOB: ONPEACICHUS, CBOWCTBA, METOMIbI
BBIUMCIICHUS.

2 CEMECTP

Paznen 5. luddepennmansnoe ncuncienue (PyHKIMA HECKOJIbKUX NepeMeHHbIX. JJIeMeHTbI
TeOpPHH IOJIS.

OyHkuy 1ByXx W Oojiee NEpPEeMEHHBIX: ONpeeNieHHe, OOJacTh OmpeeseHus, 001acTh
W3MEHEHMsI, FeOMeTpUYecKas UHTepIpeTanus, JuHu ypoBHs. [Ipenen ¢pynkuuu B Touke. YacTHble
Npou3BO/HBIE (Ha npuMmepe (QYHKIMH JBYX mnepeMeHHbIX). Huddepenunmpyemocts QyHKINH
HECKOJIbKUX NepeMeHHbIX. JlocTarounsle ycinoBus muddepeniupyemoctu. [lonHas nmpousBoaHas.
[IpousBonnas cnoxHoW ¢GyHkuuu. Ilomuelii auddepenunan. VHBapuaHTHOCTH IOJIHOTO
middepeHnmana. AHATUTHYECKUH MpU3HAK TonHoro auddepenunana. AuddepeHumnponanue
(GYHKIIMM OJHOM M JBYX IE€PEMEHHBIX, 3aJaHHOM HeABHO. YacTHble NPOU3BOJHBIE UM IOJIHBIE
muddepeHransl BBICIIUX TMOPAJKOB. TeopeMa O PAaBEHCTBE CMEIIAHHBIX TMPOU3BOAHBIX (IS
(GYHKIMH IBYX IEPEMEHHBIX). JIoKanbHbIE SKCTPEMYMBbI (PYHKIIMU ABYX EPEMEHHBIX: HEOOX0AUMOE
U JIOCTaTOYHOE YCIIOBHSI IKCTpEeMyMa. YCJIOBHBIA 3KCTpeMyM (MeTon MHokuTeneil Jlarpanxa).
Haubonbiiee n HaumeHsbliee 3HaYeHHe QYHKIUU B 3aMKHYTOM 061acTi. OCHOBHBIE MOHATHUS TEOPUN
noiist. CkanspHoe nosne. [loBepxHoctu u nuHUK ypoBHs. [Ipon3BoiHas 1o HanpasiaeHUIo. I'paaueHT
CKaJISIPHOTO TOJIsl M ero cBolcTBa. BekropHoe nose. luseprenius nois. Porop nosns. Cesi3b Mexny
IPaJUEHTOM U MPOU3BOAHOM T10 HAIIPABIICHUIO.

Paznen 6. KpaTHble uHTerpasibl.

JIBOMHOM WHTETpal: OIpEACIIEHHE, T'E€OMETPUYECKUM CMBICI, CBOWCTBA. BeluncieHue
JIBOMHOTO HWHTErpaja B JEKapTOBOM M MOJsApHOM cucremax koopauHar HMurterpan Ilyaccona.
TpolHON HMHTErpai: OIpeaelieHue, N€OMETPUUYECKUIM CMBICI, CBOMCTBA. BpluMcieHue TPOWHOIO
nHTerpana. [Ipunoxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

Pa3nes 7. KpuBosiuHeliHble M TOBEPXHOCTHBIE MHTETPAJIbI.

KpuBonuHelHbIil HHTErpai o KOOpAUHATAaM: ONpeziesieHue, CBOWCTBA, BbluncieHue. Pabora
B cuioBoM nosie. Popmyna ['puna. KpuBonuHelHblE HMHTErpaibl, HE 3aBHUCAIIME OT IYTH
uHTerpupoBanus. lloreHnuanbHas GyHKIUS, MOTeHUMadbHOE moje. [loHsATHE MOBEPXHOCTHOTO
unterpana. Ilorok Bekropa uvepe3 moBepxHocTh. Teopema I'aycca-Octporpaackoro. Popmyna
Croxkca.

3 CEMECTP

Paznen 8. lud¢epenunaibHble ypaBHEeHHs 1ePBOro MOPsIKA.

HuddepeHnmanbiple  ypaBHEHUS: TOPSAAOK, pEIIEHHe, TeopeMa CYLIECTBOBAHUS U
€IMHCTBEHHOCTH pemieHud. 3anada Komm. YpaBHEeHMS C pasfensiOIUMUCA TEPEMEHHBIMH.

o1



Onnoponnsie nuddepeHuanbabie  ypaBHeHUs. JIuHewHble nuddepeHmanbHbie  YpaBHEHUS
MIEPBOTO MOPAIKA. Y paBHEHUS B MOJNHBIX auddepenimanax. MHTerpupyromumii MHOXXUTEb.

Paznen 9. ludpepenunaibubie ypaBHeHHs BTOPOro U N-To MOPsIKA.

Juddepenunanbapie ypaBHEHUSI BTOPOTO MOPSJIKA, JOMYCKAIONIME MOHMKEHUE MOpSAKa.
Jluneiinpie auddepeHnranpHble ypaBHEHUsT BTOporo mnopsaka. CpoiicTBa pemnieHuil. JluHelHas
He3aBUCHUMOCTh (QyHKuuH. Onpenenurens Bponckoro. CTpykTypa o0IIero pemeHus JTUHEHHOTO
muddepeHnManbHble  ypaBHEHMs BTOporo nopsaka. @DyHIamMeHTalabHas CHUCTEMa PpELICHUH.
JIuneiinple omHOponAHBIE UG (dEepeHIInaIbHBIE YPaBHEHUS BTOPOTO MOPSAKA C IOCTOSHHBIMH
kod(durmenTaMu: mocTpoeHue odbmiero pemieHus. Meron Oiniepa. JluHelHbIE HEOTHOPOIHBIC
mudQepeHraibHble YpaBHEHHS BTOPOTO TOPSIIKA C MOCTOSIHHBIME Kodduuuentamu. OOrmiee u
YaCTHOE pELIeHHs] HEOAHOPOJHBIX ypaBHeHUH. JIuHeiHble nuddepeHnuanpHble ypaBHEHUS N-TO
MOpsiIKA: CBOWCTBA PEUICHUWH, TEOPEMBI O CTPYKTYpe OOIero peuieHus, MeETOJ| BapuaIiu
nocTosiHHbIX. JIuHelHble auddepeHunanbHple  ypaBHEHHMs N-ro HOpsiAka € TOCTOSHHBIMHU
kod(pdurimeHTaMu. AJTOPUTM MTOCTPOCHHS OOIIErO PEIICHUsI.

Paznen 10. Cucremsbl AnddepeHnnaibHbIX yPaBHEHUI.

Cuctembl nuddepeHManbHbIX YpaBHEHUI MEpBOro MopsjkKa: oOlLIue MOHATHS, TeopeMa
CYIIECTBOBAHUS M €IWHCTBEHHOCTH 00miero pemenus. CucTeMbl TUHEHHBIX TU(epeHIaTbHBIX
YPAaBHEHUI IIEpBOTO IOPsAAKA: HHTETPUPOBAHUE METOAOM HCKIHOYeHHs. CHUCTEMBI JIMHEHHBIX
mudQepeHIMaTbHbIX YPaBHEHUH IEPBOTO IMOPSAIKA: CBOMCTBA pEIICHUH, TEOPEMBI O CTPYKTYpe
O0IIero pemieHHs, METOJ BapHallMd MOCTOSHHBIX. CHCTEMBbl IJIMHEWHBIX OJHOPOTHBIX U
HEOJHOPOAHBIX UG GEepeHINaTbHbIX YPABHEHUI C MOCTOSHHBIMH KO3((UIMEHTaMU. DJIeMEHTbI
TEOPUH YCTOMUMBOCTU. METOBI YNCIEHHOTO petieHus nuddepeHnnanbHbIX ypaBHEHUH.

Pa3nes 11. YucioBble M pyHKIMOHAIBHBIE PAIBI.

YucnoBsle psiJibl: OCHOBHbBIE MOHATHUS, CBOMCTBA CXOSAIINXCS PAOB, HEOOXOIUMBIN MPU3HAK
cxoguMmocTu. ['apmonmueckuit psg.  Psapet  Jupuxne. Ilpusnaku cpaBHEHMsT psiIOB €
MOJIOKUTENbHBIME wieHaMu. [Ipm3Hak [anmamOepa. VHTerpanbHBIE W paauKaibHBIN HpPU3HAKU
Komm. 3nakouepenyromuecs psapl: npusHak JleiiOHuma. 3HakomepeMeHHbIE psAbl: MOHITHS
aOCOJIIOTHON U YCJIOBHOM CXOJIUMOCTH, IPU3HAK aOCOTIOTHON CXOJIMMOCTH, CBOMCTBA aOCOIIOTHO U
YCIIOBHO CXOISAIIUXCS PSIOB.

OyYHKIMOHAIbHBIE PSJIbl: OCHOBHBIE MOHATHS, 00JacTh cXoauMoOcTU. CTeneHHbIe PSAbL:
panuyc, uHTepBai, obnactb cxonumocTd. CBoiicTBa cTemeHHBIX psjnoB. Psaapr Teiinmopa u
MakJsopeHa: cBOHCTBA, YCIOBHE CXOAUMOCTH psifa K UCXOJHOW (DYHKIIMU, OCHOBHBIE Pa3JI0kKEHUS.
Paznoxenue ¢pyHKUIuu B psii MakiiopeHa ¢ MOMOLIbI0 OCHOBHBIX pa3iokeHuil. [ maBHOe 3HaueHue
¢byHkun. DxBuBasieHTHbIE QyHKUMU. [Ipumenenue psnoB Teinopa u MakiiopeHa A1 BIYUCICHUS
MIPENIENOB.

4 CEMECTP

Pasgnen 12. Teopus BeposTHocTed. CiydaiiHble BeJHMYMHbI M HX 3aKOHBI
pacnpeneaeHus.

[Ipeamer Teopum BepositHOoCcTeil. Ciy4aiiHble CcOOBITHS. [IpPOTHBOIIONOXKHBIE COOBITHS.
HeszaBucumeble coOpiTusi. OTHOCUTENBHAS YacToTa. Kiaccuyeckoe U reoMeTpuyeckoe onpeseneHue
BEPOATHOCTH. OJIEMEHTapHas TEOpHUs BEPOATHOCTEH. MeTONbl BBIUMCICHUS BEPOSITHOCTEH.
[IpocTtpancTBO 3neMeHTapHBIX coObITHH. Kitlaccuueckoe ompezneneHue BeposTHOCTH. AureOpa
COOBITUH: TEOpEMbl O BEPOATHOCTH CYMMbI COOBITHH, MPOTHUBOMOJOXKHBIX COOBITUH, CyMMa
BEPOSITHOCTE HECOBMECTHBIX COOBITHH, 00pa3yloluX TMOJHYI0 TpyImny. AKCHOMaTHYeCKOe
onpenenaeHue BeposITHOCTH. CTaTUCTUYECKOE ONPEEICHUE BEPOSITHOCTH. Y CIIOBHAsI BEPOATHOCTb.
TeopemMbl O BEpOSTHOCTH TPOMU3BEIEHHUS 3aBUCHUMBIX U HE3aBUCUMBIX coObITHH. [lonnas
BeposATHOCTh. [IoBTOpHBIE McnbITanusA. @opmyna bepHymum. JIokalbHas U HHTETpAIbHASL TEOPEMBI
Myaspa-Jlannaca. @opmyia Ilyaccona.

[TonsATHE City4aitHOM BeMUYuHBL. J[UCKpETHBIE U HETIPEPBIBHBIE CITyYalHbIE BEINUYNHBI. 3aKOH
pacripesiesieHus ciaydaiiHoi BennunHbl. QyHKIUS pacrpeieeHus, ee CBoUCcTBa, rpaduk. [ImoTHOCTh
pacnpesielieHus: HEeNpPEephIBHON CIIy4ailHON BeNMMYUHBI (IUIOTHOCTH BeposTHOCTH). Dopmyna st
BEPOATHOCTH TONIaJaHUsI HENIPEPBIBHON CIy4ailHOW BEJIMYMHBI B JAHHBIN MHTEPBAJ, BBIPaKEHHBIN
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yepe3 MII0OTHOCTh BEPOATHOCTH, FEOMETPUUECKUi cMBICT (hopMyibl. BUHOMHMansHOE pacnpeieseHue,
pacnpenenenue Ilyaccona, paBHOMepHOE paclpeaeseHHe, HOpMalbHOE pachpeiesieHue,
HKCHOHEHIMAJIBHOE paclpe/ieieHue.

Paszgen 13. MaTemaTnyecKas CTAaTHCTHKA.

[Ipenmer matemaruueckoil cratucTukd. OCHOBHBIE 337jaud MaTEeMAaTUYECKON CTaTUCTHKU.
Brei6opounsiii Meton. Cratuctuueckoe onucanue. Bpibopku. I'mctorpamMma M MOJMIOH 4acToT.
Cratuctnueckast (amnupudeckas) GyHKIUs pacnpeneneHus. BoiOOpoUHble XapaKTepUCTHKU U UX
pacnpenenenus. CocrosTenbHbie, 3)PEKTUBHBIC CMEIICHHBIC U HECMEIIIEHHBIC OLICHKH MTapaMeTPOB.
CraTuctuueckoe cpeiHee, CTaTUCTHYECKas AMCIEPCHS U CTATUCTUYECKOE CpelHee KBaIpaTHUYHOE
KaK TOYEYHbIC OIICHKM HEW3BECTHBIX: MAaTEMaTHYeCKOrO OKUAAHUS, JAUCHEPCUH, CPETHETO
KBQIpaTUYHOTO  OTKJIOHEHUs. JloBepuTenbHbIE HHTEpBAJIbI W  HHTEPBAIbHBIC  OLEHKU.
JloBepUTEIbHBIE OLIEHKM HEW3BECTHOW BEPOSITHOCTH MO OoybiiuM BbIOOpKaMm. JloBepuTenbHas
OLICHKa MaTeMaTHYeCKOro OXKUIaHHs IpPU HEU3BECTHOM aucrepcuu. JloBepurenpHas OLEHKA
CpeAHEro KBaJApaTHMYHOTO OTKJIOHeHHs. TouHblie BeIOOpOYHBIE pacrpenenenusi: CrbrogeHTa (t-
pacripenencuue), ®umepa-Cuenexopa (F-pacmpenenenne), Ilupcona  (y?-pacmperencHue).
[TpoBepka CTaTUCTHYECKUX TUIIOTE3. MaTeMaTn4ecKre METOIbI TPOBEPKH CTATUCTHUECKUX TUITOTE3.
DeMEeHTHI TEOPUH KOPPETSIUH.

4. O0bemM yueOHOM AUCHMILINHBI.

Cemectp

Bun yueonoii Bcero 1 2 3 4
padoThbI 3E Axkan. 3E Axap. 3E | Axan. 3E | Akan. 3E Axap.

. . . 4. 4.

Oomasn 5 180
TPYA0EMKOCTh 19 684 5 180 4 144 5 180
AMCIHILIHHBI

KonTakTHast
pabora —
ayIMTOpPHbIE
3aHATHS:

8 288 2,66 96 1,78 64 1,78 64 1,78 64

Jlexuun 4 144 1,33 48 0,89 32 0,89 32 0,89 32

Tpakrutieckue 4 | 144 | 133| 28 | o089 | 32 |o0g| 32 | 98|
3anarus (I13)

CamocTosiTeILHAast 2,22 80

pabora 8 288 2,34 84 122 44 2,22 80

KonTaktHasa
CaMOCTOATEIbHASA 0,4 0,4 0 0 0

pabota 8 234 1,22 2,22 2,22
CaMOCTOSITEIIbHOE

M3Yy4YEHHUE PA3CIIOB 287,6 83,6 44 80 80
JIUCIATIINHEI

Bua xonTposas —
3adeT ¢ OleHKOI

B konrrposs - 3 | 108 1| 3 | 1| 3 | 1|
JK3aMeH

KonTakTHast paboTta
—  MPOMEXYyTOYHAs 1.2 0,4 0,4 0,4
aTTecTaIys 3 1 1 1

IToxroroBka K 106.8 356 356 35,6
JK3aMeHy.

Bua urorosoro 3ayer ¢ IK3aMeH IK3aMeH IK3aMeH
KOHTPOJIA: OLICHKOMH

Bun yueoHoii Cemectp
padoThI Bcero 1 | 2 | 3 | 4
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3E Actp. 3E Actp. 3E | Actp. 3E | Actp. 3E Actp.

Oo6wmas 5 135
TPYA0EMKOCTH 19 513 5 135 4 108 5 135
AMCHHILIHHBI

KonrTakTHas

pabora — 8 | 216 | 266 | 72 | 178 | 48 | 178 | 48 | 178 | 48
ayImToprle

3aHATHUA:

Jlexuu 4 108 1,33 36 0,89 24 0,89 24 0,89 24

[IpakTnueckue 0,89 o
sansatus (113) 4 108 1,33 36 0,89 24 0,89 24

CamocrosiTeILHAas 8 216 234 63 122 33 222 60 2,22 60
padota

KonraxtHasa
CaMOCTOSTEIIbHAs 0,3 0.3 0 0 0

pa6OTa 8 2’34 1’22 2,22 2122
CamMocTosTEIILHOE

M3yUYCHHE Pa3JICIOB 2157 62,7 33 60 60

JIMCLUTUIMHBI

Bua xonTpoOss —
3auer ¢ oneHKOH

Bujx konTposas — 3 81 1 27 1 27 1 27
JK3aMeH

KonTakTHas paboTta
—  MPOMEXYTOUYHAs 0,9 0,3 0,3
arTecTanus 3 1 1

0,3

IToaroroska K 80.1 267 267 26,7
JK3aMeHy.

Bua urorosoro 3auer ¢ 9K3aMeH 9K3aMeH 9K3aMeH
KOHTPOJIA: OLICHKOM

AHHOTAaMA padoyeil NPOrpaMMbl JMCHUIIJIMHBI
«DU3NKa»

1. Heap AucuMIMHBI — IpuoOpeTeHne 00yJaroUMMUCS 3HAHU 110 OCHOBHBIM pazjienaM (pU3uKu
Y YMEHUIO MPUMEHSTh UX B APYTUX €CTECTBEHHOHAYUHBIX JUCIUILINHAX.

2. B pe3yabTarte n3yyeHus: IMCHHUIIIMHBI 00YYaIOLIUICS JOJIKEH:

Oébnadoamps creayomUMy KOMIIETCHIMSAMHU U MHIUKATOPaMU UX JOCTHKEHHSL:

OIIK-1.3; OIIK-1.11; OIIK-1.20

3namp:

- (u3uueckre OCHOBBI MEXaHWKH, (PU3MKH KONEOaHWH ¥ BOJH, DJIEKTPUYECTBA M MarHeTH3Ma,
AJIEKTPOJMHAMUKHU, CTATUCTHUECKOW (QHU3MKH W TEPMOJMHAMHMKH, KBAHTOBOM (HU3UKHU; CMBICH
(byHIaMEeHTaIBHBIX (PU3MYECKUX 3aKOHOB, IPUHILIUIIOB U MTOCTYJIATOB; UX (POPMYIUPOBKU U I'PAHHIIBI
MIPUMEHUMOCTH; CBSI3b IIUPOKOTO Kpyra GU3NIECKUX SBICHUH C PyHIaMEHTATFHBIMU TPUHITUITAMA
U 3aKOHaMH (M3UKH; OCHOBHBIE METOJIbl PEIICHUs 3a/1ad MO0 OMHCAHUIO (PU3MUYECKUX SIBIICHHIA;
METO/]Ibl 00pabOTKH PE3yNbTaTOB (PUINYECKOTO IKCIIEPUMEHTA.

Ymemes:

- IPUMEHATh TEOPETUYECKHUE 3HAHUS M IKCIIEPUMEHTAIbHBIE METO/bI UCCIIEOBAHUS MIPH PELICHUN
poeCCHOHATTBHBIX 3a7a4; MPOBOJIUTH PACUYETHI, OCYIIECTBIATh aHAJTU3 M HA OCHOBE 3TOTO JIeJaTh
00OCHOBAaHHBIE BBIBOJbI; AHAJIM3UPOBATh pPE3YyIbTaThl HAOMIOAEHUI M HKCHEPUMEHTOB C
MPUMEHEHHEM OCHOBHBIX 3aKOHOB W TPHHIMIOB (U3UKH; ONPEACTATh XapakTep (QH3HMUECKUX
MPOIIECCOB MO KOMILJIEKCY SKCHEPUMEHTAIbHONH MH(POPMALUU MPHU MOMOLIM TpaduKoB, TaOIUI U
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YpaBHEHMI; IPEJICTABIATH 00Pa0OTaHHYIO IKCIIEPUMEHTAIBHYIO M TEOPETHUECKYIO0 HHPOPMALIUIO B
YCTHOM M NHUCBMEHHOM (opMe, B TOM 4YHCIIE C MCIOJb30BaHHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoembs:

- HaBbIKaMM PabOThl C LIMPOKUM KPYroM (pHU3MUECKuX HMpUOOpPOB U 000pYyIOBAaHUS; HaBbIKAMHU
000CHOBAHHUS CBOUX CYKIEHUN M BBIOOpA METO/1a UCCIIEIOBAHHUS.

3. KpaTkoe conep:kanue THCHUTLIMHBI

Pasoen 1. Ocnoevl mexanuxu.

Kunematuka touku. Mexanunueckoe apuxenue. Tpaekropus. [Iyts nepememienne. CKopocTb
n yckopeHue. OTHOCUTENBHOCTh ABWKEHUSA. TUIbl ABMKEHUS B KHHEMaTuke. PaBHOMepHoe u
paBHOIEpeMeHHOe JIBUKeHue. ['paduueckoe npencrapieHue aBmwkenne. CBOOOJHOE MageHHUE Tell.
PaBHomepHOe nBHKEeHHE 1O OKpyKHOCTH. OcHOBbl nuHamuKku. [lepBeiii 3axkoH HproToHa.
WNuepunaneuele cuctemsl otcueta. [Ipunnun otHocurensHocTy [Manmunes. Macca. Cuiia. Bropoit
3akoH HproTOHA. YciioBus paBHOBeCH TeJl. 3aKOHBI COXpaHEeHUs1 B MexaHuke. MiMiynbce Tena. 3akoH
COXpaHEHHUs uMIlylbca. MexaHuueckas padora. MomHocTb. MexaHuueckasi 3Heprus Teja. 3aKoH
COXpPaHEHHUS PHEPTUU B MexaHuKe. Mexanndyeckue KojaebaHus 1 BOJIHBL. [ 'apMoHnYeckue KoaebaHus.
Maremarnueckuii masTHUK. [IpyxuHHBIA MasaTHUK. [IpeBpaiieHne dHEpruu npu rapMOHHYECKUX
kosebanusx. PacripocTpaneHne MeXaHMYECKUX BOJH B YIPYTHX Cpeaax.

Pa3zoen 2. Ocnosvl monexynsaphoii husuxu.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. AToMHas runoresa. Macca u
pasmep Mmosekyn. Yuciao Aboragpo. HpaeanbHbiii ra3. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KHUHETUYECKOW Teopuu. AOCONIOTHAs TeMIlepaTypHas IIKana. YpaBHEHUE COCTOSHUS HAEaTbHOTO
ra3a. 3oTrepmMuueckuii, "30XOpHBIN U M300apHBbIi mpoiiecchl. CMmech uneanbHbiX ra3oB. [lonarue o
(azoBbIX mepexojax. BzauMHbie mpeBpalieHus XKUIKOCTEH U razoB. McmapeHue U KOHIEHCAIus.
Hacplimennsiili 1 HeHachIEHHbIN Mapbl. Kunenue xuakoctu. BiaxkHocTh Bo3ayXxa.

Paszoen 3. Ocnosvl mepmoounamuxu.

Ileppoe Hawasio TepmoaMHaMHMKW. BHyTpeHHsAs oHeprus. KosmuecTtBo — TEIIOTEHI
TennmoemkocTh BemecTBa. Pabota B Tepmomunamuke. IlepBoe Hauano tepmoamHamuku. M ero
MIPUMEHEHNE K pa3IU4HbIM IpolieccaM. AnuadaTHblil nmporecc. Bropoe Hadamo TepMOAMHAMMKHY.
HeoOpatumocTs mporieccoB B mpupone. [loHstre o BTopoM Haudane TepMoauHaMuku. [IpuHImm
nevicTtBus TeroBbIX aurateneid. KIIJI TermoBsix nBurareneit. eansHas TerioBas MalivHa.

Pa3zoen 4. Quzuueckue ocHosbl MexaHuKu.

[Ipeamer kunematuku. Ilepememenue, CckopocTtb, yckopeHHe. KuHemaTnueckue
XapaKTEPUCTUKUA BpallaTeIbHOrO JBHMKEHHA. 3aKOHbl HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHUSI.
3aKoH BCEMUPHOTO TATOTEHUS. [[BIKEHME Tena mepeMeHHOW Macchl. YpaBHEHHs Memiepckoro.
®opmyna [{ronkoBckoro. Yupyruil 1 HEYNpyrui yaapel mapos. MOMEHT HHEPIUU MAaTEpUATIBLHON
TOYKHU U TBepaoro tena. Kunematuka rapmoHndeckux kosiedbanuii. JuddepeHnuansHoe ypaBHeHNHE
rapMoHHuYeckux kojeOanuid. [ToHsATHE O 3aTyXamoIUX U BBIHYXICHHBIX KolebaHusx. BomHoBoe
JBHKEHHE. BOJIHBI IPOIOIBHBIE U ITONIEPEYHBIE.

Pazoen 5. Monexkynaprnas ¢huzuxa u mepmoourHamuxa.

DneMeHThl TepMOJAMHAMUKHN M (u3ndeckod KuHeTWkH. MneanbHblit ra3. Pacnpenenenue
Bonpiimana u ero obOmedusudecknii cmpica. PeanbHblii ra3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunamuueckuii Mmetos B pusuke. PaBHoBecHbIe cocTostHUs. Havana TepmogunaMuku. [{UKITbL.
DOHTponMsS W €€ CTAaTHCTUYeCKoe ToJIkoBaHHWe. SIBneHue nepeHoca. [uddys3us. 3akon Duka.
TennonpoBonHocTs. 3akoH Pypre. BHyTpeHHee TpeHue (BA3KocTh). 3akoH HpioToHa.

Pa3zoen 6. Dnexmpocmamuka u nocmosiHHbLUL 21eKMpUYecKuil mox.

3akon Kymona. Teopema  Octporpanckoro-I'aycca.  [umons.  JIudnexkTpuku B
3IEKTPOCTATHYECKOM II0JIE.

Paszoen 1. Dnexkmpomacnemusm.

3akon  Awmmepa. 3akoH bwuo-Capapa-Jlammmaca. Cunma  Jlopenma.  MarHeTukwu.
DNeKTpOMarHuTHas UHAYKUUs. Y paBHeHHME MakcBea.
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Paszoen 8. Onmuxa.
Wntepdepennus BoaH. Judpakuus BosH. [onspuzanus BoaH. TeroBoe uzinydeHue. 3aKoH
Kupxroda. I'nmoresa [1nanka. KBantoBoe o0bsicHeHUE TerioBoro nanydeHus. Dddext Komnrona.
Anepnas monens atoma. [loctynarsr bopa. Atom Bogopoaa no bopy.
Pazoen 9. Dnemenmol keanmogoti ghusuxu.
['unioresa ne bpoitnst. BonnoBoe ypaBHenue [lpeaunrepa aisa craiimoHapHbIX COCTOSTHUNA. OTBITHI
HItepHa-I'epnaxa. MaorosnexktpoHuslii aroMm. D¢ dext 3eemana. [Ipunmun [aymu. KBantoBbie

cTaTucTUYeCKue pacnpenencaus boze-DitHmreiina u @epmu-/lupaka. @oHoHbI. 3akoHbI [lebast u
OliHITeHA. XapaKTepUCTUKHU pa: 3apsi, Macca, SHEPIUs CBA3U HYKJIOHOB. SIIEpHbIE peakLUu.

(DYH[[aMeHTaIIBHBIe BBaI/IMOHGﬁCTBI/IH N OCHOBHBIC KJIACCHI 3JICMCHTAPHBIX YACTHLI.

4. O0beM yuyeOHOI JUCHUILINHBI.

Bcero Cemectp
Bu yaeOHo# paboThI Ne 1 No 2 Ne 3
3E Axag. 4. 3E Axa. 4. 3E Axan. 4. 3E Axan. u.
DT O 14 | 504 2 72 6 216 6 216
JMCUUTUIAHBI
Konrakrnas padora— | 50 | 55 | (g 32 2.7 9 22 80
ayIMTOPHbIE 3aHATHSL:

Jlexm 2,2 80 0,4 16 0.9 32 0.9 32
[Mpaktuueckue 3ansatus (I13) 2,2 80 0,4 16 0.9 32 0.9 32
Jlaboparopusie padoTsl (JIP) 14 48 - - 0.9 32 04 16
CamocTosiTeibHast padoTa 6,2 224 11 40 2.3 84 2.8 100

KonrakTHas camocTosiTebHast ) 0.2 )
CaMOCTOSITI;?Ii(I){l;)ae U3YyYCHUE 6.2 11 2.3 28
224 39,8 84 100
pa3enoB TUCIHUILTHHBI
Buabl konTposs:
3auem ¢ oyeHKoIl - - - - - -
IK3aMeH 2 72 1 36 1 36
KonrakTHast pabota — 0.8 04 04
MIPOMEKYTOYHAs aTTECTALIUS 2 1 1
[lonroroBka K 3K3aMeHy. 71.2 35.6 35.6
Bua uTOroBoro KOHTpoOJIA: 3aver JK3aMeH JK3aMeH
CemecTtp
Bun yueOHoit paboTbl Beero Ne 1 Ne 2 Ne 3
3E | Actp.u. | 3E | Actp.u. 3E Acrtp. u. 3E AcTp. 4.
Olfineat e 14 | 3% 2 54 6 162 6 162
JUCLUUIUIAHBI
Kourakruan pabora— | 5o | 155 | g 24 2.7 72 22 60
ayAMTOPHBbIE 3aHATHS:

Jleximun 2,2 60 0,4 12 0.9 24 0.9 24
IIpaxtuaeckue 3arstus (113) 2,2 60 0,4 12 0.9 24 0.9 24
Jlaboparopubie padoTsl (JIP) 14 36 - - 0.9 24 0.4 12
CamocrosiTeibHas padoTa 6,2 168 11 30 2.3 63 2.8 75

KonrtakTHas caMocTosTEIbHAS
pabota ) 0,15- )
CamocTosTensHOe N3y4UeHHE 62 11 23 28
168 29,85 63 75
pa3aenoB JUCHUATUIAHBI
Buabl koHTpOJIS:
3auem c oyeHKoil - - - - - -
JK3aMeH 2 54 1 27 1 27
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KonTtaktHas paboTta — 06 03 03
MPOMEKYTOUHAS aTTECTAIUS 2 1 1
IMoaroTroBka K SK3aMeHy. 53.4 26,7 26,7
Bua uTOroBoro KOHTpPOJIsi: 3auer IK3aMeH IK3aMeH

AHHOTaNUA padoyeil NporpaMMbl TUCHUIIIMHBI
«O01mas u HeopraHu4yecKasi XuMHusDH)

1 Ileab AMCHUNJIMHBI — TPUOOPETCHHWE 3HAHWNA M KOMIICTEHIMH, (HOpMUpPOBAHHE
COBPEMEHHBIX MPEICTaBICHUI B 00JaCTH TEOPETHUECKUX OCHOB XUMHUH U XUMHUH 3JI€MEHTOB.

2 B pe3yabTare u3y4eHus JUCHHMILIMHBI 00y4aIOMiics JOJIKeH:

Obnadame cnenyrOIUMU KOMIIETCHIUSAMHI U HHIUKATOPAMHU UX JOCTHKEHUS:

OIIK-1.4; OIIK-1.12; OIIK-1.13; OIIK-1.21.

3namy:

— JIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJL;

— OCHOBBI TEOPUM XMMHUUYECKOHN CBS3U B COEIMHEHUSAX Pa3HbIX THUIIOB, CTPOSHUE BEILIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUY;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUSI XMMHUUYECKHX IPOLIECCOB U XapaKTEPUCTHKU
PAaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONIMCAHUS XUMUYECKUX PABHOBECUI B pACTBOPAX JIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPJAMHALIMOHHBIX COCIMHECHNN;

— NOJIyY€HHE, XMMUYECKHE CBOMCTBA IPOCTHIX U CI0KHBIX HEOPTaHUYECKUX BELLECTB.

Ymemn:

— BBIIOJHATH OCHOBHBIE XHWMHYECKHE OIEpallH, ONPEAENATh TEPMOJUHAMUYECKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKLIUN U PABHOBECHbIE KOHIIEHTPALIMH BEIIECTB;

— UCNOJIb30BaTh OCHOBHbIE XUMUYECKHUE 3aKOHbBI, TEPMOJUHAMUYECKHUE CIIPABOYHBIE IaHHBIE
IUISL peUIeHUs PO eCcCHOHATBHBIX 3a71ad;

— MPOTHO3UPOBATH BIUSHHUE PA3INYHBIX (PAKTOPOB HA PABHOBECHE B XUMUYECKUX PEAKIIHSX.

Braoemu:

— TEOPETUYECKUMHU METOJAaMH ONHMCAHUS CTPOEHUS M CBOMCTB IIPOCTHIX U CIIOKHBIX BELLECTB
Ha OCHOBE DJIEKTPOHHOTO CTPOEHMS MX aTOMOB WU IIOJIOKEHUS B IEPUOJUYECKON CHUCTEME
XUMHUYECKHUX 3JIEMEHTOB;

— OCHOBHBIMHU HaBbIKaMH pabOThI B XUMUUECKOM 1abopaTopuy;

— 3KCHEPUMEHTAIbHBIMU METOJAMH OIPEJIETICHNSI HEKOTOPBIX (PU3UKO-XMMHUYECKHUX CBOWCTB
HEOpPraHMYECKUX COEAUHEHUH.

3 Kpartkoe coaep:xanue JMCHUIIIHHBI

Pa3zoen 1. ITpuHIUTIBI XUMUT

1.1 Crpoenue aroma.
BonHoBbie cBolicTBa MarepuaidbHBIX O00BEeKTOB. YpaBHeHue Je bpoinsa. CooTHoieHue
HeonpeneneHHocTei ['elizen6epra. [lonsTre 0 kBaHTOBON MexaHMKe U ypaBHeHuu lllpeaunrepa.

1.2 Tepronnvecknii 3aKOH U IEPUOTNIECKAsT CHCTEMA.
CoBpemeHHas (HOpMYIHPOBKA MEPUOAHMUECKOro 3akoHa. [lepuoanyeckas cucremMa M €€ CBSI3b CO
CTpPOEHHEM aTOMOB. 3alOJHEHHE JJIEKTPOHHBIX CJIOEB U O0O0JIOYEK aTOMOB B IMEPHOJUYECKON
cucteme aniemenToB [[.M. Mennaeneena.

1.3 OxucIuTenbHO-BOCCTAHOBHUTEILHBIE TIPOIIECCHI.
Crenenn okucineHus. BaxHeillme OKHCINTENM W BOCCTAaHOBUTENW. BakHeHIIMe CXeMbl
MIPEBPALIEHUS BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

1.4, Xumudeckasi CB3b U CTPOSHUE MOJICKYII.
KoBaneHTHasi cBs3b, OCHOBHBIE IOJOXKEHUS METOJAa BAJIECHTHBIX CBA3€i. PaccMoTpeHue cxem
NEepeKpbIBAaHUS aTOMHBIX OpOHTaned mpu oOpa3oBaHUM CBs3e B Mousekynax. ['mOpuamsanms
BOJTHOBBIX (PyHKIMH. OCHOBHBIE TOJOKEHUS METoAa MOJIEKYJsApHbIX opoutaneir (MO JIKAO).
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Meron I'minecnu. OOmue CcBeIeHHS O KOMIUICKCHBIX COCIUHEHHUSX, WX CTpOEHUE.
MexMonekyisipHas U BHYTPUMOJIEKYJISIpHAs BOJOpPOAHAs CBsA3b. MIOHHAsI CBS3b Kak NpEAENIbHBIN
cllydail KOBaJIeHTHOW cBsi3u. OOIIMe MpencTaBiIeHHUs] O MEXKMOJEKYISIPHOM B3aUMOJACHCTBUU:
OpPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOICHCTBHUS.

1.5. TloHsiTHE O XUMUYECKOHN TEPMOTUHAMUKE.
TepmonunamMuyeckue GyHKINUU COCTOSHUS (XapakTepucTruueckue QyHkiuun). BHyTpeHHss SHepTUus
Y DHTAJbIMSA, UX (pu3ndeckuii cMpica. TepMOXUMHUS U TepMOXUMUYECKUE ypaBHeHHs. 3akoH ['ecca u
cienctBusi U3 Hero. IloHaTtne 00 »HTpomuu, aOCOJIOTHAS SHTPONHUS U CTPOSHUE BEIIECTBA.
W3meHeHne SHTPOINUY B Pa3IMYHBIX MIPOLIECCAX.

1.6. [ToHsATHE O XUMUYECKOU KHHETHKE. X UMUYIECKOE paBHOBECHE.
OnHocTanuifHbIe U CIIOKHBIE PEaKIMK. 3aKOH JeHCTBYIOMUX Macc. KOHCTaHTa CKOPOCTH PEaKiUu.
MonekyJnapHOCTh U MOPSIAOK pPEaKkUHMH. 3aBUCUMOCTb CKOPOCTH PEAKUUMU OT TEeMIIepaTyphl;
SHTAJIbIIUS AKTUBALMU. | OMOTr€HHBIN U T€TEPOTeHHBIN KaTalu3.

Hctunnoe u xaxyiieecs paBHoBecus. KoHcTanTa xuMuueckoro paBHoBecus. CMmerieHue
XUMHUYECKOT0 paBHOBecus, npuHuui Jle-llarense — bpayna.

Oneprus ['n60ca, ee cBsA3b ¢ 3HTpoIuUel 1 sHTaNbnMel. Ousndyeckuil cmbica s3Hepruu I’ n6oca.
OHTPONMUHBINA U SHTATBMUIHBIN (hakTopsl mporiecca. Cesa3b AG”r ¢ KOHCTaHTOW paBHOBECHSI.

1.7. PactBOpbl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, conpoBoxaaromue 00pa3oBaHUe KUIKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOIUTOB
Y DJIEKTPOJIUTOB. ACCOIIMMPOBAHHBIC U HEACCOLMUPOBAHHBIE AIEKTPOIUTHI. CTENEeHb AUCCOIHAIINH.
Koncranta aumcconmanuu. PaBHOBecue B CHCTEME, COCTOSIIENH W3 HACBHIIIEHHOTO pPacTBOpa
MajopacTBOPUMOIO 3JIEKTPOJIUTA M €ro KPUCTAJUIOB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coequHeHn. PaBHOBECHE AMCCOIMAMM BOJIbI, HOHHOE IIPOM3BEIEHUE BO/BI U €r0 3aBUCHMOCTD OT
temneparypsl. [lkana pH. 'maponus conei.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus S-371eMeHTOB. 2.2. XUMUs P- DJIIEMEHTOB.

Bonopon-nepBbiii  37€MEHT MNEPUOAUYECKOM CHUCTEMBI, €ro JBOHNCTBEHHOE IOJIOKEHUE.
Onementsl 1-2 u 13-18 rpynn nepuoauueckoil CHCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUH
ANEKTPOHHBIX KOH(MUTYpAIHii, BETHUNH PaINyCOB, IEKTPOOTPUIIATEILHOCTU U SHEPTUU HOHU3ALIUN
aToMOB. TUNWYHBIE CTETMIEHHM OKUCIEHUSA. XHMMHYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHUUM W CBOWCTBAX OCHOBHBIX THUIIOB COCAMHEHWH, WX TMOJy4YeHHE.
[IpupoHbie coeMHEHHUS], TOTYyYEHUE U TPUMEHEHHE.

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

OneMeHThl 3—12 rpynnm TNEPUOJUYECKONM CHCTEMBl. 3aKOHOMEPHOCTHM B HM3MEHECHHUH
ANEKTPOHHBIX KOH(PUTYpalluii, BEIUYUH PaTUyCOB, SJHEPTUH HMOHHU3AIMHU, XapaKTEPHBIX CTEMCHEH
OKHCJICHUSI, KOOPJMHAIIMOHHBIX YHCE aToMoOB. [IpupojHble COEIMHEHHS, TOJIYyYCHHE |
COTOCTaBJIeHHE (PU3NYECKUX M XMMHYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHE U CBOIMCTBA
OCHOBHBIX THUIIOB coeinHeHnt. OcoOeHHOCTH f- 2IIEeMEHTOB.

4 O0beM y4eOHO T CUMIIMHBI

B Cemectp
Bua yueGHoli padoThI cero 1 2
3E Axan. 4. 3E Axan. 4. 3E Axan. 4.

ol O3 12 432 7 252 5 180
JIACIATUTAHBI

Konrakrnas pabora - 5,36 193 |311| 112 | 22| 8
ayIUTOPHBbIC 3AHATHSA:

Jlextmu 1,78 64 0,89 32 0,89 32
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[Ipaktuueckue 3anstus (I13) 0,89 32 0,89 32 - -
JIaboparopusbie paboTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHasi padoTa 4,67 168 2,89 104 1,77 63,8
KonTakTHas camocTosiTenbHast 0.2 i )
%ZGI\ZJCTETOHTGHBHOG U3y4EHHE 467 2,89 178
pa3eiioB TUCIUILTAHBI 1678 104 638
Buabl kKoHTpOJIS:
IK3aMeH 2 72 1 36 1 36
KonTaktHas pabora —
MIPOMEIKYTOYHAS aTTECTAIUS 2 08 1 04 1 04
[ToaroroBka K s3K3aMeHy 71,2 35,6 35,6
KypcoBas paGora 0,01 0,2 - - 0,01 0,2
KonraktHas pabora —
MPOMEKYTOYHAsI aTTECTaIHs 0,01 02 ) ) 001 0.2
Buja uTOroBOro KOHTpOJIA: IK3aMeEH 3k3amen, KP
CemecTp
Bup yuedHoii paGoThI Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp.u
i M R T e 12 324 7 189 5 135
JMCITUTLTAHBI
Konrakrnas padora - 5,36 193 | 311 | 112 | 222 60
ay/INTOPHbIE 3aHATHSL:
Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 0,89 24 0,89 24 - -
JIaboparopusbie paboTs (JIP) 2,66 72 1,33 36 1,33 36
CamocrosiTesibHasi padoTa 4,67 126 2,89 78 1,77 47,85
KonTakTHas camocTosiTebHas 0.15 i )
pabota ’
CaMOCTOSATENBEHOE U3YIEHHE 467 2.89 Lo
pa3IeiioB TUCIUTLTAHBI 125,85 8 47,85
Buasbl koHTpoOJIS:
JK3aMeH 2 54 1 27 1 27
KonraktHas pabora —
MPOMEXKYTOYHAS aTTECTaIIHS 2 06 1 03 1 03
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Kypcosas padora 0,01 0,2 - - 0,01 0,15
KonTaktHas pabora — 0,01 0.2 ) ) 0,01 0,15
MTPOMEKYTOYHAS aTTECTAIUS
Bua uTOroBOro KOHTpOJIA: IK3aMeH 3k3amen, KP

AHHOTAUMA padoyeil MPOrpaMMbl JUCIHHIJIMHBI
«BBenenne B UHGOPMALMOHHbIE TEXHOJIOT I

1. He.]'lb AUCHUIIJIMHBI — OBHAKOMJICHHUE CTYACHTOB C TCOPECTUYCCKUMU, IPAKTUIECKUMU U
MCTOJOJOTUYCCKUMU OCHOBaMU COBPEMCHHBIX I/IH(i)OpMaI_II/IOHHLIX cucrtem. B paMKax HU3y4YCHUIA
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JTMCLUUIUIMHBL y CTYAEHTOB (DOPMHUPYIOTCS TEOPETUUYECKHE 3HAHHS U IMPAKTHYECKHE HABBIKH IO
MHCTPYMEHTAJIBHBIM CpPEJCTBaM IporpaMMHoro otecrnieueHus. CTyAEHTbl M3y4alOT Ha IpPAaKTHUKE
BUJIbl HHPOPMALMOHHBIX TEXHOJIOTUH.

3aiaynl JUCHMILIMHBI — NIPUOOpPETEHNE CTYIEHTaMH IPOYHBIX TEOPETHUYECKUX 3HAHUHM U
MPAKTUYECKUX HABBIKOB B 00JaCTH MH(POPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yJbTare n3y4eHHs: AUCHUTIMHBI 00YYAIOIINIiCS 1OJI/KEH:
Obnadamye cAeayOMMMHA KOMIIETCHIIMSAMYI U UHAUKATOPAMH MX JOCTHKECHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

B pe3ynbTare 0CBOSHUS TUCIUILTAHBI CTYACHT JIOJDKCH:
3name:

— Tpolecchl, METOAbl  MOWCKa, cOopa, XpaHeHHs, O0O0pabOTKH, NPEICTABICHUSA,
pacnpocTpaHeHuss UHGOPMAIIMKA M CIIOCOOBI OCYIIECTBIICHUSI TAKUX TPOIIECCOB U METOOB
(MHpOPMAITMOHHBIC TEXHOJIOTHH)

— COBpPEMEHHBIC HWHCTPYMEHTAIBHBIC CPEJIbl, MPOTPAMMHO-TEXHHYECKHUE IUTATHOPMBI U
MpOrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEYECTBEHHOI'O MPOU3BOJICTBA, UCIIOIb3yeMbIe IS
pelnIeHus 3a1a4 npodecCHOHATBHON NeATeIPHOCTH, U IPUHIIAITEI KX PAOOTEHI.

Ymems:

— BBIOMpATh W HCMOJB30BaTh COBPEMEHHBIC HH(DOPMANMOHHO-KOMMYHUKAIIMOHHBIE U
WHTEJUJIEKTYyallbHbIE TEXHOJOTUH, MHCTPYMEHTAJbHBIE CpPEIbl, MPOrPaMMHO-TEXHUYECKHE
m1aTGOpMBl H TIPOTPAaMMHBIC CPEJICTBA, B TOM YHCIIE OTCUECTBEHHOTO IPOU3BOJICTBA, JJIS
pelieHus 3a1a4 npodeccuoHalIbHOMN 1eITeTbHOCTH

-  aHAIM3HPOBATH MPOPECCHOHATBHBIC 33a/la4M, BHIOMPATh U HCIIOJIb30BaTh moaxoasmue WUT-
TEXHOJIOTHH.

Braoemy:

— HaBbIKaMH palOTHI ¢ JiexaimumMu B ocHoBe U T-pemienuit naHHbIMU

— HaBBIKAMH  TPUMEHEHHUS  COBPEMEHHBIX  WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
HMHTEJUIEKTYalbHBIX TEXHOJIOTUH, MHCTPYMEHTAIBHBIX CPE/ICTB, B TOM YHCIIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA, JIJIS PEIICHHS 3a/1a4 MPOPECCHOHATBHOMN IeITeILHOCTH.

3. KpaTkoe conep:kanue THCHUTLIMHBI

1 cemecTp — OcHOBBI MH(POPMAIMOHHBIX TEXHOJIOTHii
Paspnen 1. Beenenne B HHpOpMANMOHHBIE TEXHOJIOTHH.

1.1. CrpykTypa ornepaliOHHbIX CHUCTEM, MTaKeThl MPUKIaJAHbIX Iporpamm, Microsoft Office.
Knaccudukanus nporpamMmubix cpeacTB. CHCTEMHOE M NPUKIIAJHOE MPOrpaMMHOE oOecrieueHue
IIK. O630p onepamuonnsix cucreM (OC). IIpunuuns! co3nanusa u coctaB OC: sapo, uHTEpdEiic,
npaiisepel. Kpatkas xapakrepuctuka WINDOWS, mopynbsblii npuHnun noctpoenus. Cpena
WINDOWS: okHa, ux 351ieMeHThI, paboTa B MHOTOOKOHHOM PEXHUME.

1.2. TekcroBsiit penakrop WORD, pemakTopbl MaTeMaTH4eCKMX M XMMHUYECKHX (OPMYIL.
Bo3smoxHOCTH co3mgaHMs 3JeKTpOHHBIX mpe3eHTanuit (Power point). Co3nanue JOKYMEHTOB
pa3nuuHbIX (opM (CTaHAAPTHBIX M HecTaHJAapTHHIX). Co3laHue M PEeJaKTHPOBAHHE TEKCTOBBIX
JIOKYMEHTOB C MaTeMaTHYECKUMH U XUMHUYECKUMH (popMyIaMH.

1.3. Tabmuunsii npoueccop EXCEL: 0630p, THOBI U agpecalus siyeek, Gopmar sueexk,
BCTpoeHHbIe QyHKINHU, popmatupoBanue Tadmmi. EXCEL: Bo3MoXHOCTH TaOIMYHOTO peaKTopa u
UCIOJIb30BAHUE €T0 IS PELICHUs] HMHPOPMALMOHHBIX U WH)XKEHEPHBIX 3a1a4. [TocTpoeHue rpadukos
U AUarpaMM.

1.4. EXCEL. Oneparuu ¢ maccuBamu. Pa3paboTka u peanuszanus NpoCcTeHIINX alrOpUTMOB
C MHCIIOJIb30BaHHEM BO3MOXKHOCTEH peaakTopa (HaXOXKIEHHE MaKCHUMaJIbHOrOo (MHHHUMAJIBHOTO)
2JIEMEHTA BEKTOpA M MaTpPHIIbI, HAXOXKACHUE CYMMBbI 3JIEMEHTOB BEKTOPAa M MaTPUIIbl, BEIYMCICHNE
MaTPUYHBIX BhIpaKeHUI). Perienne BeIMUCIUTEIbHBIX 33a4 C UCIOIb30BaHHeM Ta0iuil. Perenne
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CJIAY c ucronp30BaHHEM 00paTHOM MaTPHUIIBL.

1.5. EXCEL Iloctpoenue rpadukos u quarpamm. Pacuer pyHKINOHATBHBIX 3aBUCUMOCTEH U
MOCTpOeHHEe Tpaduueckux H300pakeHWi ¢ ucnosib3oBaHueM ctaHaapTHbiX (yHknuiit EXCEL u
Mmacrtepa ¢pyHkuuid. [Toctpoenue moBepxHOCTEH ¢ HCIIOJIb30BAaHHEM MacTepa nuarpaMm. [loctpoenune
JIMHUH TpeHzaa.

Pa3nen 2. AnropuTMbl 1 OCHOBBI IporpaMMupoBanmusi Ha sisbike MATLAB.

2.1. Anroputmsl, TUIBI aroput™MoB. [loHsTHE anropuTMa U ero cBoiictBa. CriocoObl 3anucu
anropuTMoB. MOIYJIBHBIN IIPUHLMII IIOCTPOCHUS aJITOPUTMOB U IporpaMm. IlakeT KoMIbOTEpHOMI
maremaTuku MATLAB. XapakTepucThku S3bIKOB  NPOrpaMMHUpPOBAHUA.  JBOJIOIUA U
KJIacCU(UKALUS SI3bIKOB MPOrPaMMHUPOBAHUS, HMIICPATHBHBIC, (DYHKIIMOHAIBHEIC, JIOTHYECKUE,
O0BEKTHO-OPUEHTUPOBAHHbIE, UX  KoMOMHauuu. [loHATHS  TpaHCHSLMM,  KOMIUJISIHH,
WHTEPIPETAA, WX pPA3IW4us. SI3bIKM MPOrpaMMHPOBAHHS BBICOKOTO ypoBHSA. CTpyKTypHOE
nporpaMMHupoOBaHue, ero ocobenHoctd. O030p MakeToB KOMITbIOTEpHOH Marematuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHoBHbIE CTPYKTYphl ¥  MPUHIUIB  CTPYKTYpHOTO
pPOrpaMMHPOBAHUS, WUTIOCTpanusa. ba3oBele alropuTMHYECKHE KOHCTPYKIMH (CIIEOBaHUE,
BETBJICHUE, MOBTOpPEHHE), MX peanusauuu. OmepaTtopsl sizbika mporpammupoBanus MATLAB.
OcHoBuble pemarenu (solvers) MATLAB nans peanu3anuu  BBIYMCIUTENBHBIX aAJITOPUTMOB.
bubnunoTeka cranmaptHbix GyHkuuii Size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp,
log, sqrt, numa2str, disp, printf.

2.3. Iloctpoenue rpadukoB HyHKIIMN OJHON U IBYX MepeMeHHbIX. Mcnonb3oBanue GyHKIUI
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmiienne rpapukoB(3arojJoBKH,
MOJINKCH IO OCSIM H TIp.).

2.4, Omnepanuy HaJ MacCUBAMH: BEKTOPAaMH M MATPHIIAMU - CIIOKEHHE, YMHOXKEHHE,
TpaHCIIOHUPOBaHKE, oOpaiieHue (inv), BEIYUCICHHE HOPMBI (norm), panra (rank) u onpeaenuTens
MaTpuisl (det ). ANTOPUTMBI HAXOXKACHUS MaKCHMAaJIbHOTO, MUHUMAIILHOTO 3JIEMEHTAa B MAcCHBE,
aJITOPUTMBI COPTUPOBKH U UX peanu3anus (Harmpumep, Selection Sort).

Paznen 3. Unciaennsie MeToabl. Peasu3anus npocreiimmx aaroputmoB B cpene MATLAB.

3.1. UncneHHbIe METO/IBI, XapaKTEPUCTHKA U UX 0COOEHHOCTH, TIOHSATHE CXOAUMOCTH METO/Ia.
DeMeHTBl TEOPHH MOTPEIIHOCTEH, KilacCupUKaIMs MOrPeIIHOCTEH, aOCOMI0THAs U OTHOCUTENbHAS
MOTPEIIHOCTh, TOHATHE (YHKIMM HOpMbl. BBeneHWe B CTaTUCTUKY. AJTOPUTMBI IS
CTaTUCTHUYECKOW 00paboTKu HHGPOpMaluu (BBIYMCICHHE TOUYEYHBIX M HMHTEPBAJBHBIX OLEHOK
pe3yNbTaToB U3MepsieMoil BennunHbl), ux peanuzauuu B [IKM MATLAB. Ucnons3oBanue pyHKuui
min, max, median, var, polyfit, polyval.

3.2. Ilpubnuxenne ¢ynkuuil. UaTepnonsaius MHorowieHamu. KycodHass MHTepHOALMS
(cmaiin). Ouenka norpemHoctd. @yHkunun MATLAB st paGotel ¢ MHorounenamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BoluncieHne ompenereHHbIX WHTETPAJOB, aJTOPUTMBI METOJOB IPSMOYTOJIHHUKOB,
Tpaneuuii 1 CHUMIICOHA, OLIEHKAa IOrPELIHOCTH METONOB. Peanusanus aJropuTMOB YHCIEHHBIX
METOJI0B BBIUHCIICHUs ONPEAEIICHHbIX UHTerpanoB B cpeae MATLAB, npuMeHeHne cTaHIapTHBIX
¢bynkuui trapz, quad, integral

3.4. UccnenoBanue GpyHKIMU OTHOM NIepeMeHHOi. Perienue Henuneitnoro ypasaenus f(x)=0.
OtneneHue KOpHEW. AJrOpUTMBI YTOUHEHHUS KOPHs (METOJ TMOJOBHHHOIO JeneHus, HploToHa,
npoctoi utepanun ). CpaBHUTEIbHBIE XapakTepucTuku. Peanuzanms anroputmos B cpeae MATLAB
1o GJIOK- cXeMaM M ¢ UCIIOJIb30BaHUEM peliateseif roots, fzero.

3.5. HUccnenoanme ¢yHkum ogHOM mepeMeHHOW. [lomck skctpemyma  (GyHKIHA
BbruncnuTenbHple  adrOpUTMbl HaXOKICHUS JIOKAJIBHBIX M TJIOOAJIBHBIX JKCTPEMYMOB (METOA
JIeJIeHUsl OTpe3Ka IMOIMojaM, METOJ 30JI0TOr0 CEYeHHs), UX pealus3aluu Mo OJOK- cXxemMaM U C
ucnosib3oBanueM pematens fminbnd B cpene MATLAB.
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Pa3nen 4. Komnblorepublie ceTu. ba3bl JaHHBIX.

4.1. KoMIpIOTEpHBIC CETH: TOMOJOTHH CETEH, WX XapaKTCPUCTUKH. TOMOJIOTHH CETeH:
3Be37Has, IIMHHAS, KoibleBas. CeTH 3aKphITOrO THIMA: JOKAIBHBIE U PACIpEICICHHBIE CETH,
KoprnopaTtuBHble ceTd. I[IporpamMMHO-TexHHYECKOe oOecreueHue: ajapecanus, OIepaluoHHas
CHUCTEMa, aJamnTepbl, ApalBepbl, MPOTOKOJbI (0COOBIE SA3BIKM, HAa KOTOPBIX OOMEHUBAIOTCS
nHpopManuel KoMnboTepsl B cetu, Harpumep, TCP, TCP/IP, UDP).

4.2. I'mobanbubie cetn paznuuHoro macimradba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxuoctu cetr Mateprer, Cucrema TeekoHpepeHIiuii. DneKTponHas moura. Jloctyn
K MH(QOpPMaIMOHHBIM pecypcaMm. 3ammrta nHpopmanuu. [loHATHE 0E30MACHOCTH KOMITBIOTEPHOM
nH(OPMAaLIUU: HAJCKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JaHHBIX, 3alllUTa OT BHECEHUS U3MEHEHHM
HEeynmoJTHOMOuYeHHbIME 50 THIIaMu, COXpaHEHNE TAHBI IEPENUCKU B JIEKTPOHHOMN CeTH AJITOPUTMBI
3amuThl MHGOpPMALMU: METOJbl 3alUThl, KOMIBIOTEPHbIE BUPYChl U O0pbOa ¢ HUMH. MeTobl
pealM3anuu 3amuThl THHOPMAIIUU: IPOrPaMMHBIE, anlapaTHbIe, OPTaHU3AIMOHHBIC.

4.3. Hnadopmamnmonnsle cuctembl. CHCTEMBbl yIpaBjicHUs OaHKaMu M 0a3aMu JIaHHBIX.
Pensmmonnass mozaens naHHbIX. CTpyKTypa 3alucH, METOIBI JocTyna K uHpopManuu. OOMeH
naHHbIMU ¢ apyrumu npuioxkeHussMu WINDOWS: TekcToBbIME pellakTOpaMu U JIEKTPOHHBIMU
TabIUIIAMH.

4.4. Penaunonnas 6aza ganabeix ACCESS. ['maBHOe OKHO, MEHIO KOMaH/I, TaHeJIb HHCTPYMEHTOB.
Coznmanue M OTKpBITHE 0a3bl JaHHBIX. BBOJ M pENaKTUPOBAHHE NAHHBIX B PEXUME TaOIUIBI U
peXHrMe KOHCTpYKTOopa. @OpMUpPOBaHUE 3aIIPOCOB. 3aMpOChl IPOCTHIE 1 MHOTOTA0INYHbBIE, 3aTIPOCHI
¢ ycnoBusimu. Co3anue oT4eToB U popM. TEXHOJIOTHS pean3aliy MPOCTEHIINX 3a/1a4 CPEACTBAMH
CYBJ ACCESS.

2 cemectp — [IpoduiibHOe nporpaMMHoe obecniedeHue IS pelieHue 3a1a4
npodeccuoHATIBLHOM eI TeJIbHOCTH

Paznea 5. IIKM Python u ocodeHHOCTH ero peaju3aunuu JJisl pelieHUs] pacuyeTHbIX 3a1a4 B
XMMHH ¥ XUMHYECKOI TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3bIK TporpammupoBanus Python: 0630p. OcobenHoCTH 1
CBOHCTBa 00bEKTHO-OpueHTHpoBaHHOTro nporpammupoBanus (OOII). Co3nanue U UCIONB30BaHKE
muctpubytuBa Anaconda. Wudpactpykrypsl Spyder, Jupiter, cTpykrypa s3bika. OCHOBHBIE
CTPYKTYphl JaHHBIX (CIHMCOK KOPTEX, OOBEKThI) U ONepaluu HaJ HUMU. ANropuT™mbl. OCHOBHBIE
AITOPUTMUYECKHE KOHCTPYKIUH (ClIeZIOBaHUE, BETBIEHUE, LIMKJIbI) U UX peanu3auus B Python.

5.2. Beenenne B nporpamMmmupoBanue Ha si3bike Python. CTpykTypa mporpaMMsbl, OTCTYIIBI,
MOJIyJIM, OmNepaTopbl, (pYHKIUU (MMEHOBAHHbIE M AHOHUMHbIE), ocoOeHHOCTH. CTaHIapTHBIE U
HecTaHnapTHble (pyHkuuu Python (oOmero HasHaueHus, MaTremMaTHueckue, oOpaboTKa CTpOK,
BBOJI/BBIBO/T).

5.3. Pa3paboTka anroputMoB, IporpaMMHUpPOBaHKE U OTIaIKa mporpamm Ha Python (B cpene
Spyder). Ynpasnstomue koncTpykuuu if, for, while.

5.4 O0630p mpenIMEeTHO-OPUEHTUPOBAHHON OuOnMoTekn Moxyned Python nns HaydHbBIX U
MH)KEHEpHBIX BbIYMCcIeHUH SciPy (Monynu scipy u numpy, a tarke matplotlib), cpaBHeHue c
MATLAB. OcHoBHasi CTpykTypa AaHHbIX NumPy 17151 BEKTOPHBIX M MAaTPHUYHBIX BbIYHUCICHHH
ndarray. OCOOEHHOCTH BBINOJHEHUs JEHCTBUH Haa MarpuuamMu (CIOXKEHHE, BBIYMTAHUE,
yMHOXeHHUe, oOpamienue) Ha s3bike Python. MHdopmanmonnsle marpuusble QyHKIMH (HOpMAa,
onpeaenuTenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u np., UHAEKCHpOBaHUE,
MaTpU4HOE Mpou3BeaeHue U GyHKIMK Moayis numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Tloctpoenue rpapukoB B Python c ucnompzoBanuem monyis matplotlib. @ynkuuu
moyis matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka nmapameTpoB
Y aHHOTHPOBaHUE IPa(hUKOB.

Pasznen 6. MeToabl BBIYHCIUTEIbHONM MAaTEMATHKH. OcHOBHbBIE 3Tanbl pelIeHus 3ajJa4 Ha
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IBM. Pemienue cucrem JJuHeHbIX ajireOpanyeckux ypapuenuii (CJIAY).

6.1. [Ipsmble U WUTEepallOHHBIE YHCIECHHBIE METObl. DJIEMEHThl TEOPUU MOTPEUIHOCTEH.
[Tonatue wHOpMBI. OCOOCHHOCTH MAIIMHHOW apudmeTuku (Kpatkuii moBTop). OcoOeHHOCTH
BBITIOJTHEHUS ICHCTBUM Ha/l MaTpuliaMu (CJI0KeHHE, BBIYUTaHHE, YMHOXKEHHE, 00pallleHHe) Ha sI3bIKe
Python, nnpopmanronnsie MaTpuyHbie PYHKIIUN (HOPMa, ONIPEICINUTENb, PAHT).

6.2. Pemenue cucrem nuHelHbIX anredpandeckux ypaBHenuit (CJIAY). [ToctanoBka 3amaumn.
[MorpemHocTn. MeTonbl ¢ HMCIONB30BaHUEM OOpAaTHOW MAaTpPUIBI M METOJ MPOCTBIX HUTEPAIUil.
Pemrenue CJIAY B Python ¢ ucnone3oBanuem moayaeit numpy.linalg u scipy.linalg. u dynkumii det,
rank, inv, cond, norm, solve.

6.3. O030p meromo pemieHuss CJIAY. BrruucnutenbHas yCTONYMBOCTH, CXOAMMOCTH
MeTo10B. OOYCIIOBICHHOCTh CHCTEMBI JTUHEHHBIX anreOpamueckux ypaBHenwid (CJIAY) u umcno
00yCJIOBICHHOCTH.

Paznen 7. O6paborka pe3ybTaToB M3MepeHHs OAHON BeanunHbl. [Ipubdamkenue GpyHkuum
MHOT'04JIEHAMM C O/IHOM He3aBMCHMOI1 epeMeHHoii. PelieHue cucreM HeJIMHEHBIX YPaABHEHUI
(CHY) 4ncjieHHbIMH METOAaMHU.

7.1. OOpaboTka HSKCHEPUMEHTAIbHBIX JaHHBIX. TOYEYHBIE U WHTEPBAIbHBIC OLICHKH.
Oyukuuu Python. Onpenenenue kpurepust CTbIoZeHTa

7.2. Ilpubnuxenue GyHKunA. MeToabl HHTEPIOISALUN 3aBUCUMOCTEN C OJJTHOM HE3aBHUCUMOI
nepemeHHoi. UHtepnonsiuonnelii MHorouneH Jlarpanxa, peanusanus B Python.

7.3. Ilpubnuxenne ¢QyHkuuid. MeToabl anmpoKCUMAIMM 3aBUCUMOCTEH C  OIHOMU
HE3aBUCHMOH mepeMeHHOH. Meron Hammenwiux kBagpatoB (MHK). Hcmonp3oBanue (yHKImii
Python ana  anmpoxcumammu u  MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. Aaroput™mbl MeToAa MpocToil urepanuu u Merona Hetorona - Padcona mns pemenus
CHY. CkopocTb CXOAMMOCTH, OLIEHKU NorpemHocTy. Peanuzanus metonoB B Python.

7.5. Meroarka UCIOIB30BaHUs pelaTesnieii B Moayiie SCipy.optimize, dyuxiuu root_scalar,
root.

Paznen 8. Pemienne 3a1ay MHOroMepHOl ONTHUMH3ALUMM YHUCJIEHHBIMH METOJAMHU. AHAJIU3 U
pewienue nuddepeHHaTbHbIX YPABHEHUI YUCICHHBIMHA METOAAMM.

8.1. Knaccuduxarus 3aqad 1 METO0B ONTHUMH3AIMH. MeTo/ rpaueHTHOro ciycka. Metoz
nedopMupyeMoro MHOrorpannuka. Peanusanus meronos B Python.

8.2. Berpoennsie Metonbl SciPy. Beibop pemrarens B Moayne scipy.optimize BerpoeHHbIe
MeToibl SciPy, GyHkuu minimize scalar, minimize.

8.3. Aroput™Mbl METOI0B perieHus quddepeHInanbHbIX ypaBHeHUH. MeToabl Ditnepa u ero
Mmoaudukamuu. Peanmzanust metonoB B Python. Breibop pemarenss B momyne scipy.integrate,
¢dbynkuu solve ivp, solve bvp.

4. O0beM IMCHUIIMHBI U BUbI y4eOHOI padoThl

Beero 1 ceMeCTpceMeCTPZ ceMecTp
Bun yaeOHo# paboThI
3E Akap. 3E Axkan. 3E Axkan.
q. q. q.

O01mas Tpy10eMKOCTh 6 216 4 144 2 79
AUCHUITHHBI
KonrakTHasi padora — ay1MTOpHBIE 3,78 136 236 85 1,42 51
3aHATHS:
B TOM 4HcCIe B popMe MPaKTHUECKON 1 36 05 18 05 18
MMOATOTOBKH
Jlexruu (JI) 0,47 17 0,47 17 - -
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[Tpaktrueckue 3anstus (I13) 1,42 51 0,94 34 0,47 17
B TOM YHCJIC B pOpMe MTPaKTHICCKON 05 18 0.25 9 0.25 9
IMOJTOTOBKH
JIaboparopusbie paboTsI (JIP) 1,89 68 0,94 34 0,94 34
B TOM YHCJIe B (hOpMe MPAKTUYCCKOM 05 18 0.25 9 0.25 9
IMOJITOTOBKU
CamocrositesasHast padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yuyeOHOTO MaTepuaa 0,06 2 0,06 2 - -
[ToaroTroBka K MPaKTHYECKHM 017 6 0,06 5 011 4
3aHATUAM
[ToaroroBka K J1abOpaTOpHBIM 0,31 11 0,06 5 0.25 9
paboram
[ToaroroBka K sK3aMeHy 0,36 13 0,36 13 - -
[ToaroToBKa K IPOMEKYTOUHOMY 0,17 5 0,06 5 011 4
KOHTPOJTIO
Jlpyrue BUIbl CaMOCTOSTEIBHOM 0,17 5 0,06 5 011 4
paboThI
Buabi koHTpOJIsA
3auer - - + +
9K3aMeH + + - -
KoHTakTHas camocTosiTeapHas padboTa 0,4 0,4 -
CaMOCTOSITENBHO U3YUCHHE Pa3/IeiioB 1 356 1 356 - )
JIIACITUILIAHBI
Buja HTOroBOro KOHTpOJIA: JK3aMeH 3auer
Beero 1 ceMeCTpceMeCTPZ CeMeCTp
Bun yaeOHo# paboThl
3E Axap,. 3E Actp. 3E Actp.
q. q, q,
OO0masi Tpya10eMKOCTh 6 162 4 108 5 54
JUCHHUILINHDI
KonTakTHas pabdoTa — ayiuTopHbIe 3,78 102 236 6375 | 142 | 3825
3AHATHA:
B TOM YHCIIe B OpMe MTPaKTHISCKON 1 97 05 135 05 135
MMOJATOTOBKH
Jlexumu (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausatus (I13) 1,42 | 38,25 0,94 25,5 047 | 12,75
B TOM 4HcCIIe B popMe MPaKTHUECKON 05 135 0,25 6.75 0.25 6.75
IIOJITOTOBKH
JIaboparopusbie paboTsl (JIP) 1,89 51 0,94 255 0,94 255
B TOM 4Hclie B popMe IpaKTUIECKOH 05 135 0.25 6.75 0.25 6.75
IIOJITOTOBKU
CamocrosiTesbHas padora (CP) 1,22 33 0,64 17,25 0,58 | 15,75
[lepepaboTka yaeOHOTO MaTepraa 0,06 15 0,06 15 - -
[ToaroTroBka K MpakTUYECKUM 017 45 0,06 15 0.11 3
3aHATUAM
[ToaroroBka k 1a00paTOPHBIM 031 | 825 0,06 15 0.25 6.75
pabotam
[ToaroroBka k sK3aMeHy 0,36 9,75 0,36 9,75 - -
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IToaroroBka K MpOMEKYTOUHOMY 0,17 45 0,06 15 011 3
KOHTPOJIIO

Jpyrue BUabl CAaMOCTOSITEIIbHOM 0,17 45 0,06 15 011 3
paboThI

Buabl KoHTpOJISA

3auer - - + +
IK3aMeH + + - -
KoHTakTHas camocTosiTepHas padboTa 0,3 0,3 -
CamocTosITeNnbHO U3yUEHHE Pa3/IeioB 1 26.7 1 26.7 - i
JIACIIATUIUHBI

Bua 4TOroBOro KOHTpOJIS: IK3aMeH 3auer

AHHOTaNUA padoyeil MPOrpaMMbl TN CHUIIIMHBI
«/HkeHepHasi  KOMIIbIOTepPHAsi rpadpuKka»

1 Heap QTMCHMIVIMHBI — HAYYUTh CTYJAEHTOB CIOCO0aM OTOOpaXeHHS MPOCTPAHCTBEHHBIX
(¢opM Ha MJIOCKOCTH, BBIIOJHEHHMIO M YTCHUIO YEepTEKel MeTolaMH KOMIIBIOTEPHOM rpaduku u
IIpaBWJIaM U YCJIOBHOCTSIM, IpUMEHsIeMbIM ITpH 3ToM (cTannapram ECK/I).

2. B pe3ysabTarte H3y4eHHs JUCHHUILIMHBI 00yYAIOIHIACSH T0JIZKeH:

Obnadamye cnenyrOIMUMI KOMIIETCHIUSMHI U HHIUKATOPAMHU UX JOCTHKEHHS:

VYK-2.1; YK-2.5; YK-2.7; YK-2.8

3namy:

— CcTIOCco0BI 0TOOpaX)KCHHSI TPOCTPAHCTBEHHBIX (POPM Ha TUIOCKOCTH;

— IIpaBWJIA U YCIIOBHOCTH IIPH BBIIIOJTHEHUH YEPTEKEH;

—  BUJbl CHMMETPUU F'€OMETPUUECKUX (PUTYD;

—  BUJBI U3ACIUN U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— OCHOBHBIE BHJIbI TPaQHUECKUX HH(POPMAITHOHHBIX CHCTEM, 0a30BYIO TpapUUECcKyt0 CUCTEMY,

HCIOJIb3YEMYIO B Y4eOHOM IMpoIiecce.

—  Vmemu: BBINONHATH W YNATATh YEPTEKU TEXHUUYECKUX HU3JCIUN C YUETOM JIEHCTBYIOIIHUX

CTaHJAPTOB;

—  BBINOJIHATH U YUTATh CXEMBI TEXHOJOTUYECKUX IPOLIECCOB;
— HCHOJb30BaTh CPEJICTBA KOMIIBIOTEPHOU IpaUKH I U3TOTOBIICHUS YEPTEXKEH.

Braoemu:

— cnocobaMu ¥ IprueMaMy N300pakeHUs PEIMETOB Ha IIOCKOCTH;
— rpadudeckoit cucremoit «Kommacy.

3 Kpartkoe coaep:xanue JMCHUIIIHHBI

Pazgen 1. O6ume npaBu/ia BbINoJHeHUs yepTeskei. [IpaBuia BeimosHEeHU U 0OpMIIEHHS
yeprexed B coorBercTBuu ¢ 'OCT. I'eomeTpuyeckue nocTpoeHus.

Paznen 2. [IpoenupoBanune reomerpudeckux puryp. Meroxa npoexuuid. [IpsimMbie u KpuBbIe
munun. [lnockocts. IloBepxHoctu. I'eomerpuueckue tena. CUMMETpUs reoMeTpUUecKux Guryp.
OmnpeneneHue HATypaJbHOM BeIMUYMHBI OTpe3ka NpsAMoil W mutockoi ¢urypsl. Ilepeceuenue
reOMEeTPUUYECKUX 00pa30B.

Paznen 3. MH3oOpaxkenuss mnpeameroB mno ['OCT 2.305-2009. Hzgeaus u
KOHCTPYKTOPCKHE T0KYMeHThI. 1300pakeHns. AKCOHOMETpHUecKue YyepTexxu uzaenuil. Cosnanue
TPEXMEPHBIX Mojeneil npeameroB. Co3aHnue aCCOLMAaTUBHBIX YEPTEKEHW HAa OCHOBE TPEXMEPHOM
MOJIEJIH.

Bunel u3nennii M KOHCTPYKTOPCKMX JOKyMeHTOB. Cxembl. Pe3pObl: oOpa3oBanue,
Kkiaccudukanus, n300paxxeHue 1 0003HaYCHHE Ha YepTeKe.

Pa3nea 4. U3o00pakenusi aerajneil 1 UX COeIMHEHMH. DCKU3bl U TEXHUYECKUE PUCYHKHU
neraneil. Pe3pOoBbie u3aenus U coeAuHeHus. J{pyrue Buibl pa3beMHBIX U HEPa3beMHBIX COEIMHEHUIN
JeTaJIeH.

Paznen 5. Yeprexu cOopounbix eaunmu. [IpaBuna BbimonHeHHss U 0GOpPMIICHUS
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cbopouHoro ueprexa. JleranupoBaHue 4epTexeis COOPOUHBIX €TUHHII.

Pazgen 6. Komnblotepnasi rpadpuka. KomnbiorepHas rpaduka U pemiaeMble €0 3aa4H.
I'papuueckue 0OBEKTHl, NPUMHUTHUBBI, aTpUOYThI, CUHTEe3 M300paxeHus. IlpencraBieHue
BUJICOMH(OPMALINY U ee MaIIMHHas renepanus. CoBpeMeHHbIE CTaHJapThl KOMITBIOTEPHOM rpadukw,
rpapuueckue sA3bIKM U MeTadailnbl. Peanuszaunus anmapaTHbIX MOJyJed Trpapuueckod CHCTEMBI.
OcHoBHbIE rpaduyecKre aNropUTMbI Ha INIOCKOCTH U B TpocTpaHcTBe. [IporpaMMubie rpaduueckue
CHCTEMBI U UX IPUMEHEHHUE.

4 O0bem y4eOHO 1M CUUIJIMHBI.

Bcero 1 Cemectp 5
Bun yae6Hoi# paboThl
3E Axan. 3E Axan. 3E Axan.
q T, q
OO01mmast TPy 10eMKOCTb TUCITATLTUHBI 4 252 4 144 3 108
KonrakTHasi padora — ay1MTOpHbIE 2.2 80 133 48 0,89 30
3aAHATHS:
B TOM umcJjie B GopMe NpaKTHYECKOMH 144 59 0.72 2% 0.72 26
MOATOTOBKH ' ! '
Jlexuun 0,44 16 0,44 16
[Tpaktrueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
B TOM YHCIIE B OpME IMTPAKTHUESCKON 144 59 0.72 26 0.72 26
IIOJTOTOBKH
CamocrosiTeqbHas padoTa 4,78 172 2,67 96 2,11 76
Kourakraas CaMf)CTOSITeJII)Ha?I pabota 0.8 04 04
(3a4er c OLIEHKOM)
KypcoBas pabota 35,8 35,8
KonraxrHas camocTosTeNbHAS pabora 478 0.2 267 211 0.2
(mpueM KypcoBoit paboThI)
[TonroToBka K KOHTPOJIBHBIM pabOTaM 36 18 18
CamocrosiTenbHOE U3yUeHHE Pa3/IeioB
e —— 99,2 77,6 21.6
3auer ¢
3auer ¢ OLIEHKOIA,
Buja nToroBoro KOHTpOJIA: OEHKOi KypcoBas
padora
Bceero 1 Cemectp 5
Bun yueOHoit paboThl
3 Actp. 3E Actp. 3F Actp.
. . .
OO6m1ast TPy 10€MKOCTh TUCITUTUTHHBI 7 189 4 108 3 81
KOHTaK”l:Haﬂ padoTa — ayANTOpPHbIE 222 60 133 36 0,89 o4
3aHATHS:
B TOM 4HcJIe B (popme NpaKkTHYeCcKoi
OrOTOBKH 1,44 39 0,72 19,5 0,72 19,5
Jlexiiun 0,44 12 0,44 12
[Ipaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B popMe IMTPaKTHISCKON
— 1,44 39 0,72 19,5 0,72 19,5
CamocrosiTesibHasi padoTa 4,78 129 2,67 712 2,11 57
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KonrakrHas caMoCTOATENbHAS pabora 0,6 0.3 03
(3a4eT ¢ OLIEHKOM)
Kypcogas pabora 26,85 26,85
KonrakTHas camOCTOATENbHAS pabota 478 0.15 267 211 0.15
(Tpuem KypcoBoii paboTHI)
[ToaroToBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocTosITeIbHOC H3YUCHHE Pa3JIeioB 744 58.2 16,2
JIACITUIIIAHEI
3auyer ¢
3aver ¢ OIIEHKOI],
Bua 4TOroBOro KOHTpOJIS: .
OLICHK O KypcoBasi
padora

AHHOTanus padoyeii NporpaMMbl JHCHHUIIIMHbI
«IIpo6JieMBbI yCTOHYNBOIO Pa3BUTHSD)

1 Heab AMCHUNIMHBI — ¢(hOPMHUPOBATH Y CTYACHTOB IEIOCTHYIO KAPTHHY MHpa Ha OCHOBE
KOHIEMIUN YCTOWYUBOTO Pa3BUTHS, MO3HAKOMUTH CTYJEHTOB C LEISIMH YCTOWYMBOTO pPa3BUTHS,
MOHSATUAMH YCTOMYMBOCTH W HEYCTOMYMBOCTH JMHAMUYECKHUX CHCTEM B OKPYXKAIOIIEM MUPE;
pecypcax W pa3BUTHUM, AHTPOIIOTCHHOM BO3JCHCTBMM Ha OKPYXKAIOUIYI0 Cpeay, YIpaBICHUU
Ka4eCTBOM OKPYXKAIOIIEH CPedbI.

2 B pe3yabTare u3y4eHus JMCUUIIMHBI 00y4AIOUIUICS TOJIKEH:

Obaadame CIeAYIONUMU KOMIIETCHIIUSIMY ¥ UHIUKATOPAMU UX JTOCTHKEHUS:

VK-8.1; VK-8.9; YVK-8.10

Buamo:

— OCHOBHBIE OTPEJICIICHNUS U MPUHIIUIBI KOHIIETIIIMYA YCTOWYUBOTO Pa3BUTHS;

— OCHOBHBIC XapPaKTEPUCTUKH OMOTUYCCKUX, AOMOTUYECKMX W AHTPOIIOTCHHBIX (haKTOPOB,
OKa3bIBAIOIINX BIMSHUE HA )KUBbIE OPTaHU3MBbI, BKJIKOYAs YEJIOBEKA;

— OCHOBHBIE CYIIECTBYIOIME MPOOIEMbI, BO3HUKAIONINE MPU B3aUMOACHCTBUU SKOHOMUKH,
o0IIecTBa U OKPYXKArOIIeH Cpeibl;

— COBPEMEHHBIE CUCTEMBI MHAEKCOB U MHJIMKATOPOB YCTOMUMBOTO Pa3BUTHS, UX OCOOCHHOCTH U
HEJIOCTATKU,

Ymemo:

— Jenatb CHCTEMHBI  aHaIu3  CYIIECTBYIOUIUX  HKOJIOTO-COIMAIBHBIX,  COLUAIBHO-
SKOHOMHUYECKUX U IKOJIOT0-IKOHOMUYECKUX TTPOOIIeM;

— HaxXOAWTh HanbOOJee pallMOHAIBHBIM BapHAHT PEHICHUS MOCTABJICHHBIX 3a7a4 C Y4ETOM
KOH(JIMKTA B TOTPEOHOCTSIX YEJIOBEKA U OTPAHUUYCHUSIX OKPYKAIOIIEH CPEIbI;

Brnaoems:

— HaABBIKAMH TOJH30BAaHUS COBPEMEHHOH JIUTEPAaTypoll B OOJACTH YCTOWYMBOTO pPa3BUTUSA U
9KOJIOTUH;

— YMEHHMEM aHaJM3UPOBATH HOBBIE TEOPETUUYECKUE U MPAKTUUYECKUE MPOrPaMMbl U MPOEKTHI,
HaIlpaBJICHHbIE Ha IOCTUKEHUE 1IeJIel YCTOMUYUBOTO pa3BUTHUS;
— TMpUeMaMH TPHHITHS PEIICHUH M0 YperyaupoBaHUI0 KOHGIMKTHBIX CUTyallud B 0O0IacTH
YCTOMYHMBOTO Pa3BUTHUS U UCIIOIH30BAHUS PECYPCOB.

3 KpaTkoe conep:xkaHue JMCHUILINHBI
Beeoenue
Henn, 3amaun  u mpeaMmeT Kypca. MecTo Kypca B CHUCTEME XHUMHYECKOro OOpa3OBaHMS.
Dkojoruveckoe ooOpa3zoBaHue U 00pa3oBaHUE ISl YCTOWYMBOTO PA3BUTHUS.
Paszoen 1. Ocnosnvie nonamusn Kypca. Oouiecmeo u okpyxycaouwan cpeoa
Poct u pasButme. YCTONYMBOCT, M HEYCTOMYMBOCTH JUHAMHYECKHX cucTeM. buocdepa kak
JUHAMHUYCCKass CUCTEMA. YenoBek: OMOIOTHMUECKUI BUJ U TUBUJIN3AIlA. CucreMsl MoAACpKaHUA
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KU3HU U CHUCTEMBbl MOAJep)KaHus ULuBUWiIM3anuu. HaceneHue, NpPOU3BOACTBO, COCTOSIHHE
oKkpyXatome cpensl. [loHaTne ycroumBOoro pa3BuTHs. Pumckmii kiay0 uW  TiIoOaibHAs
npobnemaruka. HeobOxomumocts B ycTtoWumBoM  pa3Butud. ConepaHue W IBOJIOIHS
MpeICTaBIeHH 0011ecTBa 00 YCTOWYHUBOM Pa3BUTHH.

Pa3zoen 2. Buocgpepa, ee r60n10yus u ycmoiiuugocms. IKocucmemuvl 3eMau U yCMOUYUBOCHb
OcHoBHbIE cBeneHMs O TutaHete 3emusi. CTpoeHue W coctaB arMochepbl. MUPOBOW OKeaH.
JIutocdepa. buorndeckas n abuoTuveckas COCTaBIISAONINE OMOCHEPbl: OCHOBHBIE XapaKTEPUCTHKH.
[ToToku sHepruu B cucreme ColtHIe-3eMIsl.

OcHoBHBIE MOHATHA 3K0J0rHH. CHCTEMBI MOAIEPKAHUS )KU3HU Ha 3emite: o0muit 0630p. [lonsTue
skocucteMbl. CTpPYKTypa M COCTABISIIOIIME SKOCUCTEM. Bupl, NOmMymsuuu, cooOIIecTBa.
B3aumopeiictBue Bu10B B s3kocucTeMax. OCHOBHBIE TUIIbI 3KOCUCTEM.

[ToToku sHeprum u BemiecTBa B dKocucTeMmax. Tpoduueckue nenu. Metabonu3m U 3I€MEHTHBIH
COCTaB JKUBOH U HEXUBOU MaTepuu. OCHOBHBIE OMOr€OXUMUYECKUE HUKIIBbI (KPYTOBOPOTHI BELIECTB).
[HuknuyHOCTH MpoIieccoB B brochepe U yCTOHUUBOCTb.

V3MeHeHHs B MOMYIALKAX, COOOIIECTBAX, SKOCUCTeMaxX. Peakuus >KMBBIX CHCTEM Ha M3MEHEHUS
okpyxatomen Cpenbl. Bo3nelicTBrue yenoBeka Ha YKOCUCTEMBI. 3aKOHBI M IPUHIIUIIBI SKOJIOTHH.
buopasnoobpa3ue u ycTOHYMBOCTh AKOCHCTEM. BuaoBoe pazHooOpasue - HEoOXOJUMOE YCIOBHE
YCTOMUMBOCTH OHOCPEPHI.

Pa3zoen 3. Yenoseuecmeo xax uacmoy ouocghepol. /Jemozpaghuueckue npodiemvl cospemennozo
mupa.

OcoOCHHOCTH YeNOBeKa Kak OHOJOrMYecKoro BUAa. JIMHAMUKa YeIOBEYECKOH MOIyIISAIUH,
POKIaeMOCTh, CMEPTHOCTb, BO3pacTHas CTpPYKTypa. I[IpoOimembl COBpEeMEHHOro 3Tama pocTra
YHCJICHHOCTH HacesdeHus. | eorpaduueckoe pacmpeneneHne HaceneHus. Cenbckoe W TOPOACKOE
HaceneHue. YpOanuzauusa. Cpenga oOuTaHHs 4deloBeKa M OKpyxkaromas cpema. dopmupoBanHue
TEXHOT€HHOW CpPEJIbI.

PerynupoBanue HapomonaceneHusi. CtaOuin3anys YUCIEHHOCTH HACEJNCHUS WJIM JICTOMYJISIIHS:
OLIEHKa IpeJIeIbHOM YMCIIEHHOCTU HaceaeHus 3emMiu. Penuruo3uble, HpaBCTBEHHBIE U COLIMAJIbHBIE
npoOJeMBbl OTPaHUYEHHUS POXKIAEMOCTH M IUIAHUPOBAHUS CeMbH. PerroHalbHblE OCOOEHHOCTH.
Mpinienue, A3bIK, poib 00ydeHus. Herenernueckui kanan BuaoBoil nmaMstu. [lonoxxurensHbie U
OTpHILIATENIbHBIE TIOCIIECTBUS HAINYMSI HEreHeTHUeCKor naMaTu. [ eHiepHble mpooaembl.

Pa3zoen 4. Pazeumue u pecypcol

Ompenenenne pecypca. Kiaccudukanus pecypcoB. HeBo300HOBHMBIE, BO300HOBUMEIE,
Heucuepraemble pecypcbl. MaTepuaibHble, 3HEpPreTMYecKue M HH(POPMAIMOHHBIE PECYPCHI.
I'enetnueckue pecypcol 6nocheprsr. CoCTOSIHUE M MUPOBBIE 3aMaCchl OCHOBHBIX BUJIOB TTPUPOIHBIX
pecypcos. I'eorpaduueckoe pacnpezeneHue 3aacoB IpUPOAHBIX PECYPCOB.

Pa3BuTHe HMBUIN3ALUU U PACXOA0BAHNE IPUPOJIHBIX pecypcoB. [IpuHIMIBI yCTONYMBOIO pa3BUTHUS
B OTHOIIEHUM MPUPOJHBIX pecypcoB. Poib BO30OHOBUMBIX M HEHCUEpPIIAEMBIX PECYPCOB B
YCTOWYMBOM OOILECTBE.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTpONOreHHbIe BO3MYIICHUs OMOr€OXMMHUYECKUX LMKIOB M JIErpajlalisl CUCTEM MOJIEepKaHHs
KHU3HU. [ T00anpHbIe, pernoHaIbHbIE U JIOKAIbHBIE IPOOIEMbI OKPYKAIOLIEH CpeIbl.

3arpsasHeHne atMocepbl (KUCIOTHbIE A0XKIU, (OTOXUMHUYECKUH CMOr W T.J.). 3arps3HEeHue
BHYTPEHHUX BOJ M MupoBoro okeaHa. 3arps3HeHue JuTochepsl; Jerpajauus 3eMedb,
OIlyCTHIHMBAHUE.

Pazoen 6. Knumamuueckue nocieocmeus usmeHenus cocmasa ammocgepol

I'moGanbHbIN SHEpreTUUeCKUi OanaHc; MapHUKOBBIN 3 (HEKT Kak MpUPOIHBIN (HaKTOp MOIIEpKAHUSL
YCIOBUH CYIIECTBOBaHUs XUBOW Marepuu. IlapHukoBble ras3pl. MICTOUHMKM M CTOKM JHOKCUIA
yriepojaa U APYrux MapHUKOBBIX ra3oB. MI3MeHeHHe KOHILEHTpaluK JUOKCHIA YIiIepoJa U IPYrux
MApHUKOBBIX ra30B B aTMOc(epe; MEXaHU3M IT100aIbHOT0 MOTETJICHUS.

[TocneacTBust 17100anbHOrO TMOTEIUICHUS: TOBBIILIEHUE YPOBHS MHPOBOTO OKe€aHa, 3aTOIJICHHE
NpUOPEXKHBIX 30H; TasHUE JIETHUKOB M BEYHOM MEp3JIOTHI; Jegopmanus KINMaTHYECKHX U
CEJIbCKOXO3SMCTBEHBIX 30H U Treorpapuyeckoid CTPYKTYpbl MPOM3BOJACTBA MPOAOBOJILCTBUS,
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M3MEHEHUS paCTUTEIBLHOTO MOKPOBA, OMYCTHIHUBAHHE.
Pa3zoen 7. 3enenas pesonoyus

3eneHass XuUMHs. 3€JI€HAas DSHEpPreThKa. 3ejeHas »JKoHoMmHKa. lloHsaTHME HHU3KOyriaepoaHOR
(uMknuueckoil) skoHOMHMKH. CreHapuu HU3KOYTJIEpoAHOro pasButus ains Poccun. Hamnywmime
JOCTYNHbIE TeXHOJIOTUU. OCHOBHBIE TNPUHIUIBI 3€IEHOrO0 MPOU3BOJCTBA. [ocydapcTBEHHOE
peryivpoBaHie NpUPOJONOiIb30BaHus Ha ocHoBe HJ/IT. DOkonoruueckuii ciien denoBedecTBa.
3enenslii opuc. KapOOHOBBIE OJUTOHBI.

Pa3zoen 8. Mupoeos3penue, smuKa u ycmouuugoe pazeumaue.

Ilepexon ot oOmecTBa mNOTpedNieHUsT K yCTOH4YMBOMY oOmiecTBy. W3MeHeHHe CTPYKTYpbI
moTpeOHOCTEN 00IIecTBa U KPUTEPHUEB KA4eCTBA JKU3HU U YPOBHS Pa3BUTHS. Polb KyIbTYpHBIX U
PENUTHO3HBIX TPAAUIIMIA B TPOOIIEME YCTOHYMBOIO Pa3BUTHS.

Nudopmanus, 3HaHWE, HAayKa, TEXHOJOTHH. YBEIUYCHHE POJIM HH(DOPMAIMOHHBIX PECYpPCOB B
obmeM Oanance pecypconorpedieHus. MHpopmanmonHoe (MOCTUHAYCTpUAIbHOE) 0011ecTBO. Posb
o0pa3oBaHMs B YCTOWYMBOM OOIIIECTBE.

4 O0beM y4eOH O 11 CUMIIJIMHBI

O0BeM IUCHUILTHHBI
Bup y4eOHoii padoThI Axax. | Actp.
3E
q, q,
OO01mast Tpy10€eMKOCTh M CHHIJIMHBI 2 72 54
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,9 32 24
Jlexuu 0,45 16 12
[Tpaktuueckue 3austus (I113) 0,45 16 12
JlaGopaTtopHsbie paboTsI (JIP) - - -
CamocrosiTeqbHas padoTa 11 40 30
KonTakTHas camocrositenbHas padoTa 0,2 0,15
11
CamocrosTenpHOe H3yYeHHE Pa3AesIoB TUCIUTUINHBI 39,8 29,85
Bup xonTposs: 3a4yer

AHHOTAaMA padoyeil NPOrpaMMbl JMCHUIIJIMHBI
«IIpuKIaTHAA MEXAHUKA))

1 Heap AMCHMNJIMHBI — HAy4dUTh CTYJEHTOB TBOPUYECKOMY IMOAXOAY K BBIIOJHEHHUIO
MH)XEHEPHBIX PACYETOB HA IIPOYHOCTh, JKECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLMM,
JleTajiel U y3JI0B MalllMH U anmnaparos.

2. B pe3ysabTare nzyueHus JTMCHHUIIMHBI 00YYAKOUIUICS TOIKEH:

Obaaoams cneAyOUMMI KOMIIETEHIIUSIMU U UHIUKATOPAMU UX TOCTHKEHUS:

VK-2.1; YK-2.2; YK-2.4; YK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.9; YK-2.10

Buams:

— OCHOBHBIE YPaBHEHMS U METO/IbI PELICHUS 3a7a4 CONPOTUBIIEHUS MATEPUAIIOB U JIeTaJIE
MalllvH;

— OCHOBHBIE METOJBI PACYETOB HA MPOYHOCTh, KECTKOCTh U YCTOMUYMBOCTH 3JIEMEHTOB
KOHCTPYKLMW MaIlIUH U aIlaparos;

— OCHOBBI TEOPUU pacyeTa JeTalIel U y3J10B MAalllMH U annapaToB XMMAYECKON TEXHOJIOTUH.

Ymemo:

— TPOBOJMTH PACUETHI AJIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJOB CONPOTHBIICHHUS
MaTepuasos;

— PacCYUTHIBATh U KOHCTPYUPOBATH JETAIN MAIIUH O UCXOAHBIM JTaHHBIM;

— MPOU3BOAUTH PACUETHI [0 OCHOBHBIM KPUTEPUSM padOTOCTIOCOOHOCTH ¥ KOHCTPYHUPOBAHUS
JeTaney MaIliuH.

Brnaoemns:
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— HaBBIKAMU pacyeTa CONPOTUBIICHUS MaTEpUATIOB AHATMTUYECKUMU METOJaMH;
— HaBbIKaMH BBIOOpa MaTE€PHAJIOB 110 KPUTEPHUSIM IPOYHOCTH;

— pacyeTaMM TUIIOBBIX JIETAJIE MaIlIUH, TTOJIb3YACH clipaBouHOM tuTepaTypoi u 'OCTamu.

3 Kpartkoe coaep:kanue JMCHUIIIHHBI

Pazgen 1. Onpenesienne peakuuii onop. Pacrskenune-cxkaTue. AOGCOTIOTHO TBEPIOE TETIO.
DNeMEHThI CTaTUKH. Y paBHEHUS paBHOBecHsA. OCHOBHbBIC ONYIIEHNUS U IPUHUUIIBI CONIPOTUBICHUS
matepuanoB. Hampsokenus, nedopmammm u mnepemenieHus. 3akoH ['yka. Iloctpoenue sriop
BHYTPEHHUX YCWIMI, HalpsHKEHUW W TNEPEMEIIECHUN. YCIOBHE IPOYHOCTU INPHU PACTKEHUU
(cxxatunm).

Pa3znen 2. Kpyuenue. U3rub. 3akon ['yka npu casure. BHyTpeHHue cuiioBbie GakTopsl Mpu
Kpy4YeHHUHU. YCJIOBHE MPOYHOCTH NpU KpydeHUH. [IoHATHE YMCTOrO W TOMEPEYHOTO H3THUOOB.
[IpaBuiia moCTpoOeHUs SMIOP MOMEPEUHbIX CUJT U U3TUOAIOIINX MOMEHTOB. Y CIIOBHE MPOYHOCTH MPU
usruoe.

Paznen 3. Ciio:xxHoe HanpsizkeHHOe cocTosiHue. OCHOBBI TEOPUU HAMIPSHKEHHOTO COCTOSIHUSA U
THIIOTE3bl MPOYHOCTH. TOHKOCTEHHBbIE cocyabl. OmpeneneHue HamnpsHKeHUH Mo 0e3MOMEHTHOU
Teopuu. Pacuer cxxaThIX cTepKHEN Ha YCTOMYMBOCTD.

Paznen 4. Jderanu mammH. CoenuHeHus netajed MamuH. Banbsl v ocu, ux omnopsl u
coeuHeHUs. MexaHnueckue nepeadu.

Paspgen S. Pacyer XMMHM4YeECKOI0 ammapara ¢ MeXaHHYeCKMM IepeMelInBAIIIHM
ycTpoiicTBOM. BpIOOp KOHCTPYKIIMOHHBIX MaTepuaioB. Pacder OCHOBHBIX T'€OMETPHUECKUX
pa3MepoB anmapara. Beroop dianres, npuBona. Pacuer ¢anmneBoro coequaeHus. Beioop Memmankm.
Pacuer Memanku Ha npodyHocTh. Pacuer NOHKK B CTyNHUIle MeIIaNkHU. Pacuer Bana memanku Ha
BUOpOycToiiunBOCTh. Pacuer Bana Memanky Ha MPOYHOCTb. BbIOOp M pacueT KOMIUIEKTYIOIIUX
anemeHToB. OdopMieHHe MOACHUTEIbHON 3amucku. YepTex oOlIero BUIa ammapara ¢ BHIAMH,
paspe3amMu, CEYEHMSIMH U BBIHOCHBIMU 3JIEMEHTaMH, JAIOIIMMU IOJHOE IpEJCTaBIeHHE 00 €ro
yCTpOWicTBE U MpHUHIMNE paboThl. UepTeku cOOpouHBIX enuHUI] U jetanei. OdopmieHue
cnenugpuKaluu.

4 O0beM y4eOHOi TMCUMNJINHBI.

Bceero Cemectp
Bun yaeOHo# paboThl 3 4
3E Akap. 3E Akap. 3E Akap.

q. q. q
O611ast TPy10€MKOCTh TUCITUTUTHHBI 6 216 4 144 2 72
KonrTakTHas padoTa — ayiuTOopHbIC 222 80 133 48 0,44 16
3aHSTHS:
B TOM 4mncJjie B (popMe MpaKkTHYecKoi 144 59 0.72 26 0.22 8
NOJATOTOBKHU
Jlexiun 0,89 32 0,89 32
[Tpaktuueckue 3austus (I13) 1,33 48 0,89 32 0,44 16
B TOM YHCIIe B popMe IMTPaKTHISCKON 144 59 0.72 26 0.22 8
TTOJITOTOBKH
CamocrosiTesibHasi padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocrostenpHas padboTa

o 0,4 0,4

(3a4eT C OLIEHKOM)
KypcoBoii mpoekT 55,6 55,6
KonrakTHast camocTosiTenbHas padbota 04 04
(TpueM KypcoBOTO MPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaduueckue paboThbl 18 18
[ToaroroBka Kk KOHTPOJIBHBIM paboTaM 18 18
CamocTosTenpHOE U3yYeHNE Pa3/IeioB 436 436
JUCIUATUTHHBI
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3auer ¢ KYpPCOBOM
Bua uTOroBOro KOHTpOJIS:

OLICHKOH MPOEKT
Bcero Cemectp
Bup yuebHoit paboThl 3 4
3E Actp. 3E Actp. 3E Actp.
. . .
OO01mmast TPy 10eMKOCTb TUCITUTLTAHBI 6 162 4 108 2 94

KonTakTHasi paboTa — ayiuTOpHbIE 222 60 1,33 36 0,44 12

3aHATHS:
B TOM 4yHcJjie B GopMe NPAKTHYECKOM
0T OTOBKH 1,44 39 0,72 195 0,22 6
Jlexuu 0,89 24 089 24
[Tpaktrueckue 3ansatus (I13) 1,33 48 0,89 24 0,44 12
B TOM 4Hcje B hopMe MPaKTHIESCKON
ronroTos (opme i 144 | 39 | 072 | 195 | 022 | 6
CamocrosiTeqbHas padoTa 3,78 102 2,22 60 1,56 42
KoHTakTHas camocTosiTepHas padboTa 03 03
(3a4eT C OLICHKOM) ’ ’
KypcoBoii mpoekt 41,7 41,7
KonTakTHas camocrositenbHas padoTa 03 03
(pueM KypcoBOTO MPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaduyeckue paboThI 13,5 13,5
[ToaroroBka K KOHTPOJIBHBIM paboTaM 13,5 13,5
CamocrosiTelbHOE H3YUCHHE Pa3/ICiioB 307 29,7
JTUCLUTLINHEI ' '

3aver ¢ KYPCOBOIi
Bua uTOoroBoro KOHTpoJIs: OLEHKOi IpoeKT

AHHOTAUMA padoyeil NPOrpaMMbl IMCHHUIJIMHbBI
«Oprannyeckasi XuMus»

1 Heap AUCHMIUIMHBI — TPUOOPETEHUE CTYACHTAMH 3HAHHWHA O CTPOCHHHM OPTraHUYECKHX
COETMHEHM, OCHOBHBIX XUMHUYECKIX CBOMCTBAX PA3MUYHBIX KJIACCOB OPTaHMYECKUX COCTUHEHUH U
METOJIaX MX TOJTyYCHHS, KaK IPOMBINUICHHBIX, TaK U JIA0OPATOPHBIX.

2 B pe3yabTaTe u3y4eHus: TUCHUINIUHBI 00YYAKOUIUICS T0JKEH:

Obraoams CIEAyONUMU KOMIIETEHIIUSMU W WHANKaTopamMu ux noctiwkeHus: OIIK-1.5;
OIIK-1.14; OIIK-1.22

Buamo:

— TEOPETUYECKUE OCHOBBI CTPOCHHS M CBOWMCTB Pa3jIMYHBIX KJIACCOB OPTaHHYECKUX
COCTMHCHUI;

— CIOCOOBI TIOJTyYEHUSI M XUMHUYECKHE CBONCTBAa OCHOBHBIX KJIACCOB OPraHUYECKUX
COCTMHCHUI;

— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHUSI OPTaHUYECKUX PEaKITHiA;

Ymemo:

— MIPUMEHSTH TCOPSTHUSCKUEC 3HAHHMSI IS CHHTE3a OPTraHHMYECKUX COSTUHEHUH Pa3IMIHBIX
KJIaCCOB;

— aHAJM3UPOBATh U MPEJICKA3hIBATh PEAKIIMOHHBIC CBOMCTBA OPraHMUECKUX COCTUHEHUN;

— COCTaBJISITh CXEMbI CHHTE3a OPTraHMYECKHUX COSTMHEHUH, 3aJaHHOTO CTPOCHHUS;

Brnaoemn:

— OCHOBaMH HOMEHKJIATYPBI ¥ KJIaCCH(PUKAITUU OPTaHHUSCKUX COCMHCHUH;

— OCHOBHBIMHU T€OPETUYECKIUMH MPEICTABICHUSIMU B OPTaHUYECKOM XUMUM;
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— HaBBIKAMU O0OCHOBAHUS PAIIHOHATIBHBIX CIIOCOOOB MOJTyYeHUS] OPraHMYECKUX BEIIECTB.
3 KpaTkoe conep:kaHue IMCHUIIINHBI

Pazoen 1. Teopus xumuueckoeo cmpoerus u HacvlujeHHvie y2ne6000poovt (Y B).

1.1. [Tpupoaa XuMHUUIECKON CBSI3H

[Ipupona xkoBasieHTHON cBsA3u. Dopmynbl Jlbtonca. dopmanbHbii  3apsa.  Teopus
rubpuam3ar AO. Teopust OTTaTKUBaHHS AJIEKTPOHHBIX Nap BayieHTHOU oOonouku (OSIIBO) u
dbopma mosekyl. ATOMHO-OpOuTanbHble MoAenu. DdekTsl B oprannueckoil xumun. [lonstue o
MEXaHU3MEe XUMHUYEeCKOW peakuuu. I[IpoMexyTouHble COEIMHEHHS W YAaCTHIbl OPraHUYECKUX
peaKkiuii.

1.2 Anxanbl

I'omonornueckuii psia. M3omepus. Homenknarypa. CriocoObl monyuenus. [IpoctpancTBeHHOE
U DJEKTPOHHOE cTpoeHue. Pusmueckue cBoiicTBa. OOmAs XapaKTEPUCTHKA PEAKIIMOHHON
cocobnoctu. [Toctynar XsmMMoH/a. .

1.3 Crepeounzomepus

Tumb! crepeon3zomMepoB: KOHHOPMEPBI, TEOMETPUIECKHE H30MEPBI, SHAHTHOMEPBL. OnTHYECKas
nzoMepusi. XUpajabHOCTh. DHAaHTHOMEpHI. Parnemuueckas cmechb. CrocoObl MPOCTPAHCTBEHHOTO
M300pakeHs] ONTUYECKUX M30MepoB. OTHOCUTENbHAS W a0comoTHAs KoHurypanuu. [Ipoekunn
@umepa. D,L-Homenxnarypa. R,S-Homenknarypa. IlonsTne 00 oONTHYECKOM aKTMBHOCTHU
COEIMHEHMH C IByMs aCHMMETPUUECKUMHU LEHTPaMHU.

1.4 TuknoankaHbl

I'omonoruueckuit psg. M3omepus. Homenknatypa. CrnocoObl momyuenusi. Kondopmarmu.
Tunel HanpskeHUH B ukiax. Gusndeckue cBocTBa. Peaknuy MUKI0anKaHoB.

Pa3zoen 2. Henacviujennule y2ne000pooul.

2.1. AnKeHbl

I'omonoruueckuit psa. Mzomepus. Homenknarypa. CriocoOsl nonmyuenusi. I[IpoctpanctBenHoe
cTpoenue. Puznyeckue cBOWCTBA. Peakiiuu alkeHoB.

2.2 AnkuHbI

I'omonoruueckuit pan. M3omepus. Homenknarypa. Crioco6s! nonydenus. IlpoctpancTBeHHOE
U DJIEKTPOHHOE CTpoeHHEe. PU3ndecKue cBONCTBA. Peakiuy alkuHOB.

2.3. AnIKkagueHsl ¥ TOIHEHBI

[TonaTHe 0 nepuIMKINYeckux peakuusx. ['omonornyeckuii psa. Knaccupukarnus. M3omepusi.
Howmenknarypa. Crioco6sl nonydenusi. Peakiuu 1,3-ankanueHoB. [loHATHE O MEPUIMKINYECKUX
peakuusx. Huknonpucoenunenue.. OcobeHHoCcTH peakuuil Junsca-Anpaepa.

Pa3zoen 3. Apomamuueckue coeounenus.

3.1 Teopun apoMaTUYHOCTH.

CoBpeMeHHbIE NPECTaBIEHUS O CTPOSHHM OeH307a. ApoMaTHUecKHil Xapakrep OeH3o:ja.
OHeprus conpspkenus. OOLe KpUTepUuu apoMaTHYHOCTH.

3.2 Coennnenus 0€H30IbHOTO psizia

N3omepus. Homenknarypa. CnocoObl mosyueHusi. IIpocTpaHcTBeHHOE M 3JIEKTPOHHOE
crpoenue. Puznueckue cpoicTBa. OOIIast XapaKTEPUCTHKA PEAaKIIHOHHON CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouzeoonvie. Cnupmsi, heronvt, npocmoie 3¢pupul.

4.1 TanoreHonpon3BOJHbIE

Knaccudukanms. Homenknarypa.

Anxwn- wu  awmwiranoreHunsl.  M3omepus.  Homenkmatypa.  CrnocoObl  mosTydeHHs.
IIpocTpaHcTBEHHOE U AIIEKTPOHHOE cTpoeHue. dusndeckue CBONCTBA.

Peakuuu HyKJI€OQUIBHOTO 3aMEIICHHUs U OTIIEIJIeHHs. BHUMONEKyIsSpHBIH MeXaHU3M
HyKJIeohuabHOTO 3amenieHust (Sn2).

MOHOMONEKYISAPHBIA MEXaHU3M HYKJICO(QHIBHOrO 3aMerieHus. Peakuuu otmiensieHus. [3-
OmumunupoBanue. Mexanusmbl E1 u E2. Apomarnyeckue ranoreHonpou3BoAHble. MexaHusm
3aMEIeHUs] TaJOTeHa B aKTHBHPOBAHHBIX ramoreHapeHax (Sn2 apom). HeaktuBupoBaHHBIE
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TaJIOTEHONPOU3BOAHBIE  APOMATHYECKUX  YIVIEBOAOPOJOB; APUHOBBIA MEXAHHM3M 3aMEIICHHUS
rajoreHa.

4.2 D11eMeHTOPTraHNYECKUE COSAMHCHHS.

XapakTepUCTUKA CBS3€M YIIEpOA-JIEMEHT B 3aBUCUMOCTH OT IIOJIOKEHHs JJIEMEHTa B
Ilepuoguueckoit cucteme dJ€MEHTOB. Meramoprannyeckue coenuHeHus. Homenkiatypa.
CriocoObl NONy4eHHs IMTUI- U1 MarHUHOpraHUYecKuX coequHeHui. Peakuus ['puHbsapa, MexaHU3M.
CrpoeHne peaktuBoB ['puHbspa. X peakuuu ¢ COCIMHEHUSMH, COINEPKAIIMMU aKTHBHBIA aTOM
BOJIOPOAA: KACIOTAMM, CIIUPTAMHU, aMUHAMH.

4.3 CnupThl.

Onnoaromubie crupthl. Krnaccupukamus u  HoMmeHkinaTypa. CrocoObl  moyrydeHwHs.
IIpocTpaHCTBEHHOE U DJIEKTPOHHOE CTpOeHHE. XMMHUYECKHE CBOMCTBA. MHOIOaTOMHBIE CIHPTSI,
I'mukonu. I'munepun. CriocoObl nonmydyenus. Ousnyeckre U XxuMuueckue cBoiictsa. [IpakTuueckoe
IIPUMEHEHHUE.

4.4 ®enonsl

Knaccupukanus u  Homenknarypa. CnocoObl  nomydenusa. Dusnyeckue CBONCTBA.
[IpocTpaHCTBEHHOE 1 3JIEKTPOHHOE CTPOCHHE. XUMHYECKHE CBOMCTBA

4.5 TIpoctsie 3pupsr

Knaccupukanmss u  HOmMenkiatypa. CrocoObl monydenusi. @dusndeckwe CBOCTBa.
[IpocTpaHCcTBEHHOE M AJIEKTPOHHOE CTpOeHHe. XHMMHUYecKHe CBOWCTBa. Llukmmueckue >¢upsbl.
Kpayn-3¢upsl. KommekcoobpazoBanue ¢ voHamu MeTauioB. [Ipumenenue.

4.6 DTOKCHCOETMHEHHS

N3omepus. Homenknarypa. CriocoOsl noinydenus. @usznueckue cBoiictsa. [IpoctpancTBeHHOE
U DJEKTPOHHOE CTPOCHHE JSTWICHOKCHIA. XHMUYECKHE CBOWCTBA. MeEXaHM3Mbl pEakiuid U
HaIIPaBJICHUE PACKPBITHA Kojbla. [I[puMeHeHre B TPOMBIIITIEHHOM OPraHUYECKOM CHHTE3€.

Pazoen 5. Anvoezuovl, kemonwvi. Kapbooroswvle Kuciomol u ux npouzsooHble.

5.1. Anbaeruaibl ¥ KETOHBI

Knaccupukanms u  HomeHkiarypa. CnocoObl mnomydeHus. Dusmueckue  CBOMCTBa.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTpOEHUE. XUMHUYECKHE CBOMCTBA.

5.2 a, B-HeHachimeHHbIC alTbIeTU/IBI U KETOHEI.

Howmenknarypa. Crioco6s! mosryuenus. [IpoctpaHCTBEHHOE U 3I€KTpOHHOE cTpoeHue. Peakuinn
MIPUCOEANHEHUSI 3IEKTPOPUIbHBIX (OpoMa M raJoreHOBOJOPOIOB) U HYKJICO(PUIBHBIX PEareéHTOB
(CHHUJIBHOM KHMCIIOTHI U a3oTcojiepxkamux Hykieodpuios). 1,2- u 1,4-Ilpucoenunenne. Mexanuzm
peakuwuii 1,2- u 1,4-npucoeMHEHUS METATNIOOPTAHUIECKUX COCTMHEHUM.

5.3 OTHOOCHOBHBIE KAPOOHOBBIC KHCIIOTHI.

Knaccudukanusa u Homenkinatypa. CriocoOsl noimydenus. IIpocTpancTBEHHOE U 3JIEKTPOHHOE
cTtpoeHne. Pu3nyecKkue CBOMCTBAa. XMMUYECKHE CBOWCTBA.

5.4  OyHKIMOHAJIbHBIE  IPOU3BOJHBIE  KapOOHOBBIX  KHCJIOT:  TaJlOT€HAHTHUAPUIbI
(aumnranoreHuabl), aHTUAPUABI, CII0KHBIE A(UPBI, aMHJIbl, HUTPUJIBI.

Crnioco6bl monydeHusi. OCOOEHHOCTH TPOCTPAHCTBEHHOTO U 3JEKTPOHHOTO CTPOEHHUS.
Baxmueiimme cBoiictBa. Peakinu N- u O-anuniupoBanus. UX MexaHU3Mbl. KeTeHbI U TUKETEHBI.

5.5 MHOroOCHOBHBIE KAPOOHOBBIE KHCIIOTHI.

JlukapOOHOBBIE KHCJOTHI JKHPHOTO M apoMarhyeckoro psaa. Homenkmatypa. CrocoOsr
nonydeHust. Gu3ndeckue U XuMudeckue cBoictTBa. Manonosslit a¢up. [lomyuenne. Ctpoenue, CH-
Kucnornocts. Peakiuu koHaeHCaIMM MajJOHOBOTO 3(1pa U MaJOHOBOM KUCIIOTHI C ajbAeTUIaMH.

5.6 a,B- HenaceimenHsie KapOOHOBBIE KUCIOTHI M X (DYHKIIMOHAIEHBIC TIPOU3BOIHBIE.

IIpoctpancTBenHas uzomepus. CriocoObl moiydeHns. XUMUYECKHE CBOMCTRA.

5.7 Anbaeruio- u KETOKUCIOTHI.

Knaccudukanus u HomeHknatypa. o, 3, y-AJIbAErH10- U KETOKUCIOTHI. ALIETOYKCYCHBIH 2dup.
Cnioco6b1 nomyuenus, ctpoenne. Konnencaunu Knsitzena u Jlukmana. MexanHu3msl..

5.8 3amerénHble KAPOOHOBBIX KHUCIIOT.

lNanoreno3amerennble kucnotsl. Kiaccudukanusa u HomeHkinarypa. CrocoOsl oydyeHus o-
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U -ranoreHo3aMeneHHbIX KUCIOT. XUMUYECKHE CBOMCTBA. [ MIPOKCUKUCIIOTHI: KiIacCUpUKALU 1
HoMeHkJ1atypa. CriocoOb! morydeHuss. OCOOEHHOCTH CBOMCTB Oi-, -, Y-TUAPOKCUKUCIIOT. JIAKTOHBI.
Awmunokucinotel. CriocoOsl momyuenusi. Crpoenue. Baxselmme ¢uzndyeckue M XUMHUYECKHE
CBOMCTBA.

Pazoen 6. A3omcoodepoicawue u cemepoyuxiuyeckue coeOUHeHUs.

6.1. HutpocoenuneHus

Knaccudukanus nu Homenknarypa. CriocoOs! nonmydenus. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE
cTpoeHHe. XUMHYECKHe CBoilcTBa. Tayromepusi MHEepBUYHBIX M BTOPUYHBIX aTHPaTHUECKUX
HUTpOCOEMHEHNN. Peakiuu.

6.2. AMUHBI

Kinaccudukanms n Homenknarypa. Criocoosl monydenus. ®usnyeckue cBoHCcTBa. XMMUYECKHE
CBOMCTBA.

6.3 A3a- U IMa30CcoeINHEHNS

[Tonyuyenue anMa3zocoeIMHEHUI peakueld AMa30TUPOBAHMS: YCIOBUS MPOBEACHUS PEAKLIUU U
MEXaHW3M; pa3Iuuusi B YCTOMYMBOCTH HACBIIIEHHBIX W apOMAaTHYECKUX JIMAa30COCTUHEHUN.
®usnueckue cBoWcTBa. [IpocTpaHCTBEHHOE UM 3JIEKTPOHHOE CTPOEHHUE  apOMaTUYECKHX
IMA30COEAMHEHUN B 3aBUCMMOCTH OT pH cpenbl, TayroMepHble mpeBpanieHus. XUMHUYECKUE
cBoiicTBa. Azocoueranue. [lonyuenue u npumeHenue azacoequueHuid. CUHTE3.

6.4 I'eTepoLIMKINYECKHE COCTUHEHUS

Knaccudpukanusa. I'erepouukinyeckue  apoMatudeckue  coeauHeHus. OcoOEHHOCTH
MOJICKYJISIPHOW CTPYKTYphI. [IATHYIEHHBIE TETEPOIMKINYECKHE COCIUHEHHS: (ypaH, MUPPOI,
tnoden. Homenknarypa. CrocoObl monmydenus. [IpoCTpaHCTBEHHOE M DIIEKTPOHHOE CTPOCHHE.
ApomatuyHocts. OcoOeHHOCTH peakiuil snekTpoduibHOro 3amenieHus. lllectuuneHHsle u
MOJIUSIICPHBIE  TETEPOLMKIMYECKUE COCAMHECHMS: TUPUIUH, XUHOJWH, akpuauH. [lupuaun.
DNEeKTPOHHOE CTPOGHHE M apoMaTuyHOCTb. (OCHOBHOCTP U HYKICOPHIBHOCTh. Peakiuu
ANIEKTPOUIBHOTO M HYKJICO(QWIBHOTO 3aMEUICHUS: PEaKIMOHHAs CIIOCOOHOCTh W OpHEHTALHS.
Tayromepus 2- u 4-ruipoKcu U1 aMUHONIUPUANHOB. COEMHEHUsI C HECKOJIBKUMH I'€TEpOaTOMaMu B
LUKJIE: AUA30JIbl, OKCA30JIbl, JUa3UHBI U TprUa3uHbL. OO0mIast XapaKTepUCTUKAa XMMUUYECKHUX CBOWCTB.

4 O0beM y4eOHOM TMCUMIIJIMHBI.

Beero Cemectp
Bzt yaeGHoii paGoTs: 3 cemecTp 4 cemectp
3E Axaj. 3E Axan 3E Axan.
q, .4, 9.

OO01mmast TPy I0eMKOCTh TUCITATILTAHBI 8 288 3 108 5 180
KonTakTHas padoTa — ayuTOpHBIE 311 112 133 48 178 64
3aHATHSA:
Jlexun 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JIaGopartopusie padoTsI (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 2,89 104 0,67 24 2,22 80
KonTakTHas camocrositenbHas padoTa i i i
(AmmK u3z VII ons 3au | 3au ¢ oy.)
CamocTosTeTbHOE H3YUCHHE Pa3JIeiioB ) i i i ) i
JUCTTUTUTAHBI
Buabl kKoHTpOJIA:
Buo xkonmponsa uz YII (3au | 3au c ou.)
IK3aMeH 2 72 1 36 1 36
KonTaktHas pabota — mpomMexyToyHas 0.8 04 04
aTTecTaIus 1 1
[ToaroroBka K sK3aMeHy. 71.2 35.6 35.6
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| Bujt HTOrOBOT0 KOHTPOIS: \ | Dksamen | Dxsamen |

Bcero Cemectp
Bun yae6Hoit paboThl 3 cemectp 4 cemectp
3E Actp. 3E Actp. 3E Act
q, q, p. 4
OO6m1ast TPy 10€MKOCTh TUCITUTLTHHBI 8 216 3 81 5 135
KonTakTHasi padoTa — ayIuTOpHBIE 311 84 133 36 178 48
3aHATHS:
Jlekun 1,33 36 0,44 12 0,89 24
[Tpaktrueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
JlaGopaTopusie paboTsI (JIP) - - - - - -
CamocrosiTe/ibHAs padoTa 2,89 78 0,67 18 2,22 60
KoHTakTHas camocTosiTepHas padboTa
(AmmK u3z VII ons 3au | 3au c oy.) i i i
CamocrosiTenbHOE U3yUeHHE Pa3/IeiioB i ) i i i i
JTUCLIUILINHBI
Buabl KOHTPOJISL:
Buo xkonmponsa uz YII (3au | 3au c ou.)
IKk3amMeH 2 54 1 27 1 27
KonTakTHas pabora — mpoMeKyTOUHAs 0.6 0.3 0.3
aTrecranus 2 1 1
[ToaroroBka K 3K3aMeHy. 534 26.7 26.7
Buja nTOroBOro KOHTpOJIA: 9K3aMeH 9K3aMeH

AHHOTaUMA padoyeil NPOrpaMMbl IMCHUIJIMHBI
«Pusnyeckass XUMHID»

1. He.]'ll) AUCHUIIJIMHBI — PAaCKpPbBITb CMBICII OCHOBHBIX 3aKOHOB, YIIPaBJIAIOHIUX XOJ0M
XUMHYECKOI0O IIpoIrecca, IOKa3aTb obnactu MNPUIIOKCHUA OTHUX 3aKOHOB W HAYYUTh CTYACHTA
IpaMOTHO MMPUMCHATH UX IPU PCIICHUU KOHKPCTHBIX TCOPCTUUCCKHUX U ITPAKTUYCCKUX 3a/1a4, IIOHATH
OCHOBHBIC KMHCTUYCCKUC 3aKOHOMCEPHOCTU MPOTCKAHUSA XUMHNYCCKUX IMPOLCCCOB U POJIb KaTaIn3a
JJIA XUMHYECKOM TEXHOJOTHH.

2. B pe3yabTare n3y4eHusl AMCHUILINHBI 00yYAIOIHIAICSH 10JKEH:

Obnaoams cneAyOUIUMU OOIIEKYIbTYPHBIMU KOMIIETEHIIMSMUA M WHIAUKATOPaAMH HX
noctmkenns: OIIK-1.6, OIIK-1.15, OIIK-1.23, OIIK-1.24.
Buamo:

— OCHOBHBIC 3aKOHBI (PU3WYCCKOW XHWMHHU, B3aMMOCBS3b (PH3UYECKHMX H XUMHUYCCKUX
XapaKTePUCTHK TPoIIecca;

— TyTH ONPEICIICHUS BaXHEHININX XapaKTCPUCTHUK XHMHYECKOTO pABHOBECHS (KOHCTAHTHI
paBHOBECHSI, pABHOBECHOTO BBIXOJA MPOAYKTA, CTENEHH MPEBPAIICHHUS] UCXOMHBIX BEIIECTB) U
BITUSTHUS PA3INIHBIX (PAKTOPOB HA CMEIICHUE XHMHYECKOTO PABHOBECHST;

— TEepPMOJMHAMHYECKOE OINMMCAHUE CBOWCTB WICATHHBIX M HEWJCATbHBIX PACTBOPOB, MOIXOIBI K
HAXO0XICHUIO MMAPIHATEHBIX MOJIIPHBIX BEJIMIHMH KOMIIOHCHTOB PacTBOpA.

= TCOPHIO raJIbBAHUYCCKUX HBHCHI/Iﬁ;
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— TEOpPUM KHUHETHKH, IIyTH TEOPETUYECKOIO0 pacyeTra CKOPOCTEHM XHMHUYECKHUX peaknuid u
OrpaHUYECHUS B IPUMEHUMOCTH PACUYETHBIX METOOB;

— OCHOBHBIE YEPThI TOMOT€HHOI'0 ¥ I'€TEPOr€HHOI0 KaTaJln3a, IPUYNHBI YCKOPEHUSI XUMUUECKOTO
Iporecca B IPUCYTCTBUU KaTaau3aTopa.

Ymems:

— MPHUMEHSATh TEOPETHUECKUE 3HAHUS U SKCIIEPUMEHTAJIBHBIC METO/IbI UCCIIENOBaHMS (pr3nyecKon
XMMUU NPHU pelieHUH MpodecCHOHANIBHBIX 3a/1a4;

— IIPEACKa3blBaThb U HAaXOAWUTh ONTHUMAJbHBIE YCJIOBHS IPOBEICHUsS XUMUYECKOIO Ipolecca ¢
LIEJIBIO ITOJTYyYEHUSI MAaKCUMaJIbHO BO3MOKHOI'O BBIX0/1a HHTEPECYIOLIETO IIPOIYKTA;

— IPHUMEHATh TEOPETHUECKUE 3HAHUS U SKCIIEPUMEHTAIbHbIC METO/Ibl UCCIIEI0BaHUs (PU3NUECKON
XUMUU IS pELIEHUS BOIIPOCOB, BOZHUKAIOIIUX [TPU U3YYEHUN KUHETUKU XUMUYECKUX PEaKLIni;

— IPOBOJUTH AHAIU3 U KPUTHUYECKU OLICHUBATh IIOJYyYEHHBIE SKCIEPUMEHTAJIbHBIE JaHHBIC,
0000111aTh 1 JeaTh 000CHOBAaHHbIE BHIBOJIbI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemw:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOAOB (PM3MYECKON XUMHUHU JUIsl pELIeHUs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 33/1a4;

— HaBbIKAMHU OIPEIEICHMUsS COCTOSHHSA DPABHOBECHA M  CAaMOIIPOM3BOJIBHOIO  HAIPABIICHUS
XMMHMYECKOT0 IIPOLECCA;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB (M3MUYECKOM XHUMHUM IJI COJEp’KAaTeIbHOW HMHTEpPIpETalH
TEPMOJUHAMHUYECKUX PACUETOB;

— METOJAMHM OIIPENEIICHNUs MTOPSAKA U CKOPOCTH PEaKIMK, YCTAaHOBJICHUS JIMMUTUPYIOLIEH CTaauN
Y MEXaHU3Ma U3y4aeMOl XMMUYECKON PEaKLNH;

— HAaBBIKAMM  COCTAaBJICHUS  TaJIbBAaHUYECKUX  VIEMEHTOB  JUI1  LENeH  ONpeAeicHUs
TEPMOAMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEYEMOM PEaKIUu;

— 3HAHUSMU OCHOBHBIX 3aKOHOB XHMHUYECKOM KUHETHKH, BIMSHUSA pPa3iINYHbIX (HaKTOPOB
(TemnepaTypbl, JaBJIE€HUS, KaTaIu3aTopa) Ha CKOPOCTh XUMHUYECKOH PeaKIMH.

3. KpaTkoe conepskanue qTHCHUILIMHBI
5 cemecTp
Paznen 1. Xumunueckasi TepMOAMHAMHKA

1.1. IlepBblii 3aKOH TEPMOANHAMUKH

TepMonnHaMuYeCKUE CHUCTEMBI U TEPMOJAMHAMUYECKHE IApaMeTpbl. OKCTEHCUBHBIE WU
MHTEHCUBHBIE CBOICTBa cucTeMbl. TepMoanHamMuueckuii mpouecc. yHKIUU COCTOSTHUS U (PyHKINUN
nporecca. BHyTpeHHss 3Heprus U SHTaJIbINA, UX CBOHCTBA. TernoTa 1 paboTta Kak GopMbl epeaavu
sHepruu. Pabora pacmmpeHust raza u 1mosie3Has pabora. DOpMyIHPOBKM MEPBOro Haudajia
TEPMOJIMHAMUKH. B3aMMOCBs3b TEMIOTHI, pa0OTHl M U3MEHEHUSI BHYTPEHHEH 3HEPTUH B H30XOPHOM,
1300apHOM U M30TEPMUYECKOM Tpoleccax. TermoéMKOCTh BellecTBa — M30XOpHas UM n300apHas,
MOJIsIpHAs, yaeabHast. TermnoéMKOCTh UIeaTbHBIX Ta30B, B3aUMOCBS3bh MOJISIPHBIX Teroémkocteit Cp
u Cv uaeanbHOro raza. TermmoéMKOCTh TBEPABIX BEIIECTB M KUJKOCTEH. 3aBUCUMOCTh MOJISIPHOM
1300apHOI TEMJIOEMKOCTH BELIeCTBA OT TEMIEPaTyphl, AMIUPHUUECKUE YpaBHEHHUs (CTEIEHHbIE
pAabl), UX MPUMEHUMOCTh. 3akoH KyOoB [leGas, mpaBmio [romonra u Iltu. Cpenusis mzobapHas
TEIUIOEMKOCTh BEILECTBA B MHTEpBaJle TeMIepaTyp. TemmepaTypHas 3aBUCUMOCTb IPHUPALICHUS
sHTansmuu BemiectBa (Ht — Ho) mpu mocrosHHOM naBieHuu ¢ ydu€ToM (ha30BBIX IEpPEXO/IO0B.
TennoBoit >¢dexkr xumudeckoro mnporecca. OCHOBHOE cTaHAapTHOe cocrosiuue. CTaHAapTHHIE
SHTAJBIMU OOpazoBaHMs U cropaHus BemiecTB. llpumeHeHue 3akoHa ['ecca JUIsi BBIYMCIICHUS
TEIUIOBBIX () (PEKTOB XMMHUECKUX U PU3NKO-XUMUYECKUX MpolieccoB. CBsA3b TEMIOBBIX 3D PeKTOB
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IIPU IOCTOSIHHOM 00bEME U IIPU MOCTOSIHHOM JIaBJICHUHU. 3aBUCHUMOCTD TETIJIOBOTO 3 (eKTa peakiiuu
oT TeMmriepaTypbl. BwiBom u ananmu3 ypaBHeHus Kupxrodpa B muddepennmanbHoi dopme.
WuterpupoBanue ypasuenus: Kupxroda.

1.2. Bropotii 3aK0H TEPMOMHAMUKHY.

Camorpoun3BOIbHEIE M HECAaMOIPOU3BOJIbHBIE, 0OpaTUMbIe U HEOOpaTUMble, pAaBHOBECHBIC
(KBa3UCTaTUYECKUE) W HEpaBHOBECHBbIE Ipouecchl. PaboTa paBHOBECHOIO M HEPAaBHOBECHOIO
npoueccoB. DopMynMpoBKM BTOPOro Hauyajda TEPMOJMHAMUKHU. OHTPONMS KakK KpUTEpUil
HaIpaBICHHOCTH CaMOINPOU3BOJIBHBIX IPOLIECCOB W PABHOBECHUS B M30JMPOBAHHBIX CHCTEMaX.
3aBHCHMOCTb SHTPONUH BEUIECTBA OT MapaMETPOB COCTOSIHUS (TeMIIepaTyphbl, AaBleHHs, 00beMa).
Pacuer M3MEHEHHUs SHTPOIMHU B PA3IMUYHBIX IPOLECCAX, CBA3AHHBIX C M3MEHEHUEM COCTOSHHS
UJEAIBHOTO Ta3a, a TaKXe YMCTBIX TBEPABIX WIM JKUIKUX BEIIECTB. V3MEHEHHE 3HTpPONUU B
Ipolecce CMEIeHHs UlealIbHBIX ra30B. Mi3MeHeHue sHTponuu npu (as3oBeix nepexonax. Ternoas
teopema Hepucra, noctynat Ilnanka (Tperbe Hauamo TepMoAMHAMUKH). CTaTHUCTHYECKas
MHTEpIpeTalys BTOPOro Hayajaa TEPMOAMHAMMKH, ypaBHeHHe bonblMana-IInanka. Berancnenue
aOCOJIOTHOW SHTPONHMHM BElIeCTBAa. PacyeT M3MEHEHHs SHTPONHHM B XHUMHUYECKUX PEAKLUSAX TPU
pa3nuuHbIX Temnepatypax. OobveauneHHoe ypaBHeHue | u Il 3akoHOB TepMOAMHAMUKU. DHEprus
I'enpMronsia u 3Heprust I'mbbca kak KpUTEpUM HaAIPaBIEHHOCTHU IPOLIECCOB U PABHOBECUS B
3aKpBITBIX cHCTeMax. XapakTepucThudeckue (yHKIMHM. 3aBUCUMOCTh 3Hepruu ['enbMronbua u
sHepruu ['mb6ca or mapamerpoB cocrosiHus. TemmepaTypHas 3aBUCUMOCTh BSHepruum ['1b6ca
BellecTBa ¢ yuétoMm (a3oBbix nepexonoB. Pox ¢azoBoro nepexona (mepsblil, BTopoit). YpaBHEHUs
I'n66ca-I'enpmronbua. Pacuer m3MmeHeHW# craHgapTHBIX SHepruii ['mb6bca m Ienmpmrombna B
XMMHUYECKHUX PeakUsaX IpU pa3InuHbIX TeMIepaTypax.

CucreMpl NEPEMEHHOIO COCTaBa. XHUMHUYECKUH MOTEHLMAl KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMUYECKOIO MOTEHIMajda OT JaBJICHUS U TeMIlepaTyphl. YCIIOBHsS paBHOBECUS U
CaMOIIPOU3BOJILHOTO MPOTEKAHMsI IIPOLIECCA B CUCTEMAaX IIEPEMEHHOr0 COCTaBa.

1.3. Xumudeckoe paBHOBECHE.

MatepuanbHblii  OalaHC XUMHUYECKOW peaklud, CTENeHb IPEBpAIICHUs, XUMHUYECKas
nepeMeHHas1. Y paBHEHUE U30TepMbl XUMHUECKON peakiuu (u3otepMmbl Bant-I'odda). Xumnuyeckoe
CPOACTBO. AHanW3 ypaBHEHUS H30TEPMbI JJI ONPEICIICHUs HAINpaBJICHUS CaMOIIPOU3BOJIBHOTO
NPOTEKaHUsT XUMHUYECKOM peaklIud OT JIAHHOT'O HCXOJHOTO (HEPaBHOBECHOI'O) COCTOSHUS.
TepMonnHaMuyeckass KOHCTaHTa XUMHUYECKOIO pABHOBECHS M OSMIHMPUYECKHE KOHCTAHTHI
xumuueckoro paBHoBecus (Kx, K, Kn, Kp), ypaBHEHUS UX CBSI3M U1l pEaKIIMU B UICATLHOI ra30Boi
cmecu. KOHCTaHTBI paBHOBECHS JUIsl TOMOTEHHBIX M TETEPOT€HHBIX PEaKLWH, WACAIBHBIX H
HEUJealbHbIX PEaKIMOHHBIX cucTeM (Ha mpuMepax). CMelieHne XMMHUYECKOrOo paBHOBECHUS IMpPU
u3MeHeHun obuiero nasnenus (T = const) u npu gobaBneHun B cucteMy uHeptHoro rasa (T = const,
P = const).

Bnusinue temmneparypbl Ha KOHCTaHTY XHMHUYECKOTO PaBHOBECHUS, YpaBHEHHUS H300apbl U
M30XOpbl XMMHMUYECKOW peakuuy. BBIBOA, aHanW3 W MHTETPUPOBAHME HA3BAHHBIX YPaBHEHUN Ha
npuMepe ypaBHEHHUS M300apbl. PacueT cpeqHero M MCTUHHOTO TEIUIOBOTO 3(PQeKTa XUMHUECKUX
peakuuil U3 3aBUCUMOCTH TEPMOAMHAMUYECKON KOHCTAHTHI PaBHOBECUs OT TeMIleparyphl. Pacuer
KOHCTaHT PaBHOBECHSI XUMHYECKHX pEaKIMH U3 CTaHAApTHBIX TEPMOAMHAMHYECKUX (PYHKIIMHA
BEILIECTB. BBIUMCICHNE KOHCTAHT PABHOBECUS XMMHUYECKUX PEAKLUN IO CIIPABOYHBIM JaHHBIM O
KOHCTaHTaxX paBHOBECHS PEaKIINil 00pa30BaHusl COETUHEHHH U3 MPOCTHIX BELIECTB.

Pa3nen 2. @a3oBbie paBHOBECHSI B OJHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®a3oBble epexoabl ¥ (ha30Bast AMArpaMma COCTOSTHUS ISl OTHOKOMIIOHEHTHBIX CHCTEM

daza, KOMIIOHEHT, YUCIIO cTeneHeil cBoOoapl. [IpaBmiio ¢a3 ['mb6ca. [Ipumenenne mpasuia
¢da3 I'mbb6ca s ananm3a (a30BBIX PABHOBECHM B OJHOKOMITIOHEHTHBIX cHcTemax. Jlmarpamma
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COCTOSIHUSI OJHOKOMIIOHEHTHOW CHUCTeMbl, €€ (a3oBble TMOJS, JHUHUA € TPOUHBIE TOYKH,
BBIpAXKAIOIINE COOTBETCTBEHHO OTHO(a3Hoe, NByX(ha3Hoe U TpexdazHoe paBHOBecHs. HachIeHHbII
nap, TeMIiepaTypHas 3aBUCUMOCTb JJaBJICHUs HACBIILIEHHOTO napa. Kputudeckas TOUka, KpUTHIECKOE
COCTOSIHME BelIecTBa, ero ocodbeHHocTu. BriBoa u aHanu3 ypaBHeHus: Knaneiipona. 3aBUCHMOCTD
TEeMIIepaTyphl IUIABJIEHUS OT BHEIIHETO JIaBJICHUs, MHTErpupoBaHue ypaBHenus Kianeipona mss
paBHOBECHsI TBEPJIOE TEJIO - KUIAKOCTh. PaBHOBecus ¢ ra3oBoit (azoii, ypaBHeHue Kiameipona-
Knay3uyca, BEIBOJI 1 MHTETPUPOBAHUE YPABHEHUS JJIsI ONUCAHMSI IMHUN UCTIApEHUS U CyOIMMaIIiH,
UCHoJIb3yeMblIe fomnyiieHusa. OnpeneneHne KoopuHaT TPOMHOM TOUKH.

2.2. Ompenenienue TepMOJMHAMUYESCKIX (YHKIUN TTporiecca (ha3oBoro mepexoa

IIpumenenne  ypaBHenus  Knaneilpona-Knmaysuyca  mns pacdera  M3MEHEHMS
TEepPMOAMHAMHUECKUX (QYHKIMNA npu (a30BbIX MIpeBpallieHHsIX. B3auMoCBA3b SHTANBINM [1aBICHHUS,
UCIIApEHUs U BO3TOHKH B TPOMHOM TOUKe. DMNHUpudecKkoe npasuio TpyToHa.

Paznen 3. TepmoaunamMuyeckasi TeOpusi paCTBOPOB
3.1. OcHOBBI TEPMOAMHAMUKHU PAcTBOPOB. [lapiinanbHpie MOJIBHBIC BETUYHHBI

Knaccudpukauun pactBopoB. [lapiuanbHble MOJIIpHBIE BENIUYMHBL. YpaBHeHus ['ubOca-
Jrorema (BbIBOA M aHanu3). MeToabl onpeieneHHs NapLUUalbHBIX MOJIAPHBIX BEIMYUH (METOJ
KacaTelbHbIX M METOJ OTpe3KoB). OTHOCUTENbHbIE MapIUAIbHbIE MOJIIPHBIE BEIMYMHBI
(mapumanabHble MOJIIpHbIE PyHKIMK cMemieHus ). TepMoauHaMuieckue GyHKINN CMELICHHUS.

3.2. TCpMOI[I/IHaMI/IHGCKoe OIMMUMCAHUC UACAIIBHBIX U HCUACAJIbHBIX PAaCTBOPOB

WneanbHble (COBEpILIEHHBIE) PACTBOPHI. XUMHUUECKHUI MOTEHIMAl KOMIIOHEHTA UJEaIbHOTO
pactBopa. TepmoauHamMuyeckue (QYHKLUMU CMEIIEHHs A uAealbHbIX pacTBOpoB. PaBHOBecue
"uneanbHblil pacTBop-nap", 3akoH Payns, rpaduueckas untepnpetanus 3akona Payns. [IpenensHo
pa30aBIeHHbIE PACTBOPBI, 3aKOH [ 'eHpu. YpaBHEHHE XUMHUYECKOTO OTEHIMAja Ui PAaCTBOPUTENS U
pacTBopeHHOro BeniecTBa. HenneanbHble (peanbHble) pacTBOPHI, OJOKUTENbHbBIE U OTPULIATEIbHBIC
OTKJIOHEHUS OT HJlealIbHOCTH (0T 3aKkoHa Paynst). CTaHAapTHBIE COCTOSHUSI KOMIIOHEHTOB pacTBOpA.
CumMMeTpuyHas 1 HECUMMETpPUYHAsl CUCTEMBbl CpaBHEHHs. PacueT akTUBHOCTEW M palllOHAIbHbBIX
KO3 (PHUIMEHTOB aKTMBHOCTH KOMIIOHEHTOB pacTBopa. TepMoauHaMuyeckue (YHKIUU CMEIICHHS
JUISL HEUJCAbHBIX pacTBOPOB. 3aBUCUMOCTh aKTUBHOCTH U KO3(pPHIIMEHTa aKTUBHOCTH KOMIIOHEHTA
OT TEMIIEPATYPHI U JABJICHHUS.

3.3. KommmraTuBHBIE CBOWCTBA pPa30aBIIEHHBIX PACTBOPOB HEIETYYUX BEHIECTB B JIETy4eM
pacTBopuUTEINe

KomnuraruBasle cBoMcTBa pa30aBIEHHBIX pPACTBOPOB HEJNETYYHMX BEIIECTB B JIETYYHMX
pacTBOpuTeNAX (TIOHM)KEHUE MAaBJICHHS HACHIILIEHHOIO Iapa pPacTBOPHUTENS HAaJ PAacTBOPOM IO
CPABHEHUIO C YHCTHIM PAaCTBOPUTEJIEM, ITOBBIIMICHUE TEMIIEPATYphl Hadajga KUIEHUS U ITOHWKEHUE
TeMIIepaTypbl Hayaja OTBEPAEBAaHUS PAaCTBOPOB, OCMOTHUYECKOE AaBIeHHE). DOYIIMOCKOINYECKas U
KPHOCKOIIMYECKAs] KOHCTAHTBI pPACTBOpUTENSA. BBIBOJI ypaBHEHMS, CBS3BIBAIOILIETO ITOHUKEHUE
TEMIIEpATypbl Hauajaa OTBEPAEBAHUS C KOHLIEHTpanuen pactBopa. OcMoc, 0CMOTHYECKOE JaBIEHUE,
oOpatHbIii ocMoc. Mcronb30BaHre KOJUIMTATUBHBIX CBOMCTB JIS ONpENeIeHHs] MOJISIPHOW MaccChl,
CTEINEHU AUCCOLMALMHU WX CTEIIEHH acCOLMAlMi PACTBOPEHHOI'O BEILIECTBA.

Pasnen 4. ®a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMaxX
4.1. PaBHOBECHE <OKHUIKHH pPAacTBOpP - HACHIIMICHHBIM MMap» B JIBYXKOMIOHEHTHBIX CHCTEMaX.

JlmarpamMmBbl «IaBIIEHHUE-COCTaBY, «TeMIIepaTypa-CoCTaBy, «COCTaB Mapa-COCTaB KUIKOCTH
JUIS KIeaThbHBIX M HEHJIeATbHBIX pacTBOPOB. [IprMeHeHue npaBuia a3 K UCCIEA0BAHUIO TUarPaMM.
3akonbl ['mb6ca-KonoBanoBa. A3zeoTporusi, TEPMOIMHAMHUYECKOE YCJIOBHE TOUYKH a3e0TpoIIa.
HpaBI/IHO prryara. Du3NKO-XUMHYECKHUE OCHOBBI PasaACICHUA KUAKUX cMecel MCTOJaMU IIEPETOHKH
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U peKTH(PUKALIUH.
4.2. PaBHOBECHE OKHJIKOCTH-TBEPJIOE» B IByXKOMIIOHEHTHBIX CUCTEMAX.

TepMI/I‘-IeCKI/If/'I AHAJIN3, KPUBBIC OXJIAXKACHUSA, TIOCTPOCHUEC AAarpaMMBbI IIJIABKOCTU IO KPUBBIM
oxnaxaeHusi. CHCTEMBl C OIPAaHUYCHHOW W HEOrPaHMYCHHOH pPacTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPJAOM cOCTOSTHUH. VI3oMopdu3m. THIbI TBEpIBIX pacTBOPOB. [lrarpaMMsbl INIaBKOCTH U30MOP(HO
KPUCTALTH3YIOLIMXCSl BeecTB. [luarpaMMbl IUIaBKOCTH CUCTEM C OTPAHUYCHHOW PacTBOPHMOCTBHIO
B TBEPAOM COCTOSIHUHM. DBTEKTHUECKOE M IMEPUTEKTHYECKOe paBHOBecus. OIpeieseHue cocraBa
IBTEKTHYECKON JKHIKOCTH IIOCTPOCHHEM TpeyroibHuka Tammana. Ilpumenenue mnpaBuina a3
I'n66ca x uccnenoBanuio (ha30BBIX PAaBHOBECHIA.

6 cemecTp
Pa3nes 5. PacTBOpBI 3J1IEKTPOJINTOB
5.1 PacTBOpPBI 2JIEKTPOIUTOB B CTATUUECKHUX YCIOBHSIX

TepMoguHaMUUECKOE OIMKUCAHME CBOMCTB PACTBOPOB DJIEKTPOIUTOB. AKTUBHOCTH H
K03 (HULIMEHTHl aKTUBHOCTH JJIEKTPOJIUTA U UOHOB B PAacTBOpE, CPEIHUE MOHHBIE KOI(DPHUIIMEHTHI
akTUBHOCTH. CBSI3b aKTUBHOCTHU JJICKTPOJIUTA CO CPEAHEN MOHHOM aKTMBHOCTHIO M KOHIIEHTpaIuen
snektponuta. Monnas cuna pactBopa. IlpaBuno wuoHHOM cuiabl. OCHOBHBIE IOJIOKEHUS
ANMEKTPOCTATUYECKON TCOPHH CUIBHBIX 3JIeKTpoiuTOoB [lebas-Xrokkens. [Ipenenbubrii 3akon [ebas-
XIOKKeJsl, BTOpPOE U TpeThe MNPUOMMKEHUS TEOpUH, Tpaduyeckoe NPeACTaBICHUE 3TUX
3aBHCUMOCTEM.

5.2 PacTBOpBI 3IEKTPOIUTOB B TMHAMHYECKIX YCIOBHUSX

IIpoBonHukm snexrpuyeckoro toka I m II pona, MOHHAs W JIEKTPOHHAS IPOBOJUMOCTD.
VY nenbHas, MOJIIpHAsl M DKBUBAJICHTHAs 2JIEKTPUUECKUE TPOBOAMMOCTH, B3aUMOCBSI3b MEKy HUMHU.
3aBUCUMOCTh yJENbHOM UM MOJSIPHOM 3JIEKTPUUECKON MpPOBOJMMOCTEH OT KOHLEHTpAaLUH,
TemmepaTypbl M Hpupoabl pacTBopureis. CKOpoCcTh U MOJBMXKHOCTB (aOCONIOTHAs CKOPOCTh
JBIDKEHUS) MOHOB. 3aKOH HE3aBUCHUMOTO JBMXEHHUs MOHOB (3akoH Kombpayma). I[lpenenbHbie
MOJISIPHBIE 3JIEKTPONIPOBOIHOCTH MOHOB. DcTa)eTHBIN MEXaHU3M IepeHoca dJIEKTPUIeCTBa HOHAMHU
THIPOKCOHHUS M TUIpOKcuia. Yucna nepeHoca MOHOB. DIEKTPONPOBOJHOCTh PACTBOPOB CHIIBHBIX
JIEKTPOJIMTOB, YpaBHEHHME KOpPHs KBajpaTHoro (ypaBHenue Kombpayma). IIpumeneHue teopuu
CUJIBHBIX JJICKTPOJUTOB JIJIsi OOBSCHEHUS AJIEKTPOPOPETUUECKOTO U PelaKCallMOHHOTO 3G (EeKToB
CHID)KEHHS 3JIEKTPOIIPOBOAHOCTH. BimsiHuE noseil BBICOKON HANpPSKEHHOCTH M BBICOKOW YacCTOTHI
MIEPEMEHHOTO  TOKa  HA  3JIEKTPONPOBOAHOCTH  PAcTBOPOB.  METOAMKM  U3MEpEHHs
NEKTPONPOBOAHOCTH. KOHIYKTOMETPUUECKOE OINPENEICHUE CTENIEHN M KOHCTAHTHI JUCCOLUALUN
clabbIX 3JIEKTPOJMTOB, TEIUIOTHI, HSHTpONMHM M HHepruu ['nbObca mpouecca AUcCCOLUAINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUN.

Pa3nen 6. DiekTpoxumMuyecKue CucTeMbl (1[eNH)
6.1 3/IC u 351eKTPOTHBIC TTOTCHITAATBI

DNeKTpOXUMHUYECKHe cHcTeMbl (1ienu). Bo3HMKHOBEHHE CKayka MOTEHIMala Ha TpaHule
paznena mpoBoaHUKOB | 1 |l pona. JIBOiHOM S1eKTpUYECKUI CTION. DIEKTPOXUMUYECKHUI TOTeHIINA,
rajibBaHu-noteHnuain. O0paTumMble MEKTPOAbI U 0OpaTUMBIE SJIEKTPOXUMHUECKUE LIETIH (3JIEMEHTHI).
DNEeKTpOABMAKYIAs CUIa TaJlbBAaHUYECKOTO HSJIEMEHTA, YCIOBHBIM 3JIEKTPOJHBIA TMOTEHLIHAI
(motenmman B BogopomHod mkane). CBsazp DJIC ranpBaHWYECKOW IIEMU C  AJICKTPOIHBIMHU
noreHuuanamu. [Ipasuno 3HakoB 3/1C u 37I€KTPOIHBIX NOTEHIUANOB. TepMOAMHAMUYECKAS TEOPUS
raJlbBAaHUYECKUX SIBJIICHUH. BbIBO 1 aHanu3 ypaBHenust Hepucta, Beipakaroriero 3aBucumocts 3J1C
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rajJbBAHUYECKOTO AJIEMEHTA OT AKTUBHOCTEM KOMIIOHEHTOB J3JIEKTPOJHOW PpEAKLUHMH. YPaBHEHUE
['m66ca-I'enbmronbpiia st AIEKTPOXUMUUYECKHX CHCTEM. 3aBUCUMOCTh DJIC TalbBaHUYECKOTO
aJIeMeHTa OT Temmeparypbl. Kimaccudukamus 37meKTpoIoB: 3IEKTPOJIBI MIEPBOTO M BTOPOTO POJA,
ra3oBbl€, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC. YpaBHEeHHE HepHcTa miig moTeHIuana 3JIeKTPoI0B
BCEX BHUJIOB.

6.2. ["aJIbBAHUYECKUE BJIEMEHTHI

Tumbl ranbBaHUYECKUX 3JIEMEHTOB: XMMHUYECKHE, KOHIEHTPAIIMOHHBIE, C MEPEeHOCOM, 0e3
nepeHoca. /udpdy3noHHbI NMOTEHLMAN, MEXaHU3M BO3HUKHOBEHHS U METOJIbl €ro YCTpaHEHMS
(cBeneHus K MUHUMAaJbHOU BennuuHe). Meronuka uzmepenust 3/1C 1 371eKTpoJHBIX TOTEHIIUAJIOB.
[IpuMeHeHMEe TMOTEHUMOMETPUU [UId  OHPENENCHHUs  TEPMOAMHAMUYECKHUX  XapaKTEPUCTUK
XUMHUYECKUX peaKlui, IPOTEKAIOLIUX B FaJIbBAHUYECKOM LIENH, KOHCTAHT XUMUYECKOI'O paBHOBECHS,
aKTUBHOCTEH M KO3((UIMEHTOB AaKTUBHOCTH 3JEKTPOJUTOB, pH pacTBOpoB, Npou3BeAEHUs
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COEAMHEHUN. XUMUYECKHE HCTOUHUKH TOKA.

Pazgen 7. XumMunuyeckass KHHETHUKA
7.1. ®opmanbHas KUHETHKA

TepMonnHaMuyeckass BO3MOXKHOCTb IIpollecca M €ro IpakThyeckas (KMHETHYecKas)
ocyuecTBUMOCTh. Ilpeamer u 3amaun xuMudeckod KUHETUKU. OCHOBHbIE MOHATHUS (HOPMaAIbHON
KMHETUKH: CKOPOCTh XHUMHUYECKOW pEaKIUH, MOJIEKYJSIPHOCTb, YAaCTHBIM M OOIMHI MOPSAIOK.
OCHOBHOH NOCTYJIaT XMUMHYECKONM KHHETUKHM, KHHETUYECKOE YPABHEHHME CKOPOCTU PEAKLMH.
KoHcTanTa CKOpPOCTM XHMHMYECKOW pEaKUuH, pPa3MEPHOCTb KOHCTAHTBI CKOPOCTH. Meronasl
OIIpeJIeJIEHUs] CKOpOCTel XUMHUECKUX peakiuil. [IpocThie (3s1eMEHTapHbIE) U CIIOKHBIE PEaKIUH.
Kunernka mpocTeix ¥ (OpPMaIbHO MPOCTHIX OJHOCTOPOHHUX TI'OMOTEHHBIX peakuuil. Peakuuun
IIEPBOTO, BTOPOrO M TpeTbero mnopsaakoB. JuddepeHunanbHas u UHTErpaibHas (HOpMsl
KMHETUYECKUX YypaBHEHUM, KHHETHYeCKue KpuBble. JIMHEWHOE MpeacTaBIeHUe KHUHETHYECKUX
KPUBBIX Il pEakUui pa3M4YHBIX MOpPSAKOB. Bpems mnomympespamieHus. Peaknuu HyneBoro
nopsiaka. Meron wu30biTKa (mM3osinuu) OcCTBaibjJa ONPESTICHUS YacTHBIX TMOPSJIKOB IO
COOTBETCTBYIOLIIEMY peareHty. JluddepeHinuanbaple M HHTErpalbHble METOIbl ONpeNeleHus
MopsAJIKa peakuuu. Pa3nnune KOHLEHTPALIMOHHOTO M BPEMEHHOro MOopsAAKOB. CIIOKHbBIE PEaKLUU.
[IpyHIMO HE3aBUCUMOIO MNPOTEKAHUS AJIEMEHTAapHbIX peakuuid. OOpaTumble M MapauleibHbIe
peakuuu mnepBoro nopsaka. uddepeHunanbHble YpaBHEHMsSI, OIHMCBHIBAIOIIME CKOPOCTH 3THUX
peakuuii, UX MHTErpupoBaHue. KuHeTnueckne KpHUBBIE JJIS KaXI0TO U3 PEarnpyroIIUX BEIECTB.
[locnenoBarenbHble peakuuu 1-ro mopsinka. Cucrema auddepeHIHaNbHbIX  YpaBHEHUH,
OIMCHIBAIOLINX KHHETUKY [TOCJIEI0BATEIbHBIX peakinii. KnHeTnyeckue ypaBHEHHUSI U KHHETUYECKUE
KpUBbIE JJIi BCEX YYAaCTHUKOB peakuuu. Bpems IoCTHKEHUS MaKCHUMajJbHOM KOHIIEHTpalUH
IIPOMEXYTOUYHOTO BEUIECTBA. 3aBUCUMOCTh MAKCUMAJIBbHOM KOHIEHTPAMU IPOMEXKYTOYHOTO
BEILIECTBA OT COOTHOLICHHSI KOHCTAHT CKOPOCTEN OTHENBHBIX CTaJHM IOCIEN0BATEIBHON PEAKIIUN.
[IpyHIMI JTUMUTHPYIOIIEW CTAaguM TOCJIEI0BAaTEIbHON XMMHMUYECKON peakuuu. CrannoHapHBIN
PEXKUM TPOTEKAaHUS IOCIENOBATENbHBIX peakuuil. MeTon KBa3HCTAllMOHAPHBIX KOHIIEHTPAILH,
o0acTh MpUMeHeHHs. BrnusHue TeMieparypsl Ha CKOPOCTh XUMUYECKOH peaklnu, TpUOINKEHHOE
npaBwio Baut-I'odda. YpaBuenue Appenuyca B nuddepeHnmanbHoil 1 MHTErpajibHOU (opMe.
O¢¢dexkTuBHAsS SHEPrusi aKTUBAMM U TMPEAIKCIOHEHIHATBHBIA MHOXHTENb, METOAbl HX
oTpesieNieHus! U3 HIKCIIEPUMEHTATbHBIX JAHHBIX.

7.2. Teopun XUMHUYECKOW KHHETHKH

Teopust aktuBHbIX (OuHapHbIX) coynapeHuil (TAC). CkopocTb peakuuu Kak 4YHCIIO
CTOJIKHOBEHUH aKTUBHBIX MOJIEKYJ B €AMHHUIly BpeMeHH. KoHCTaHTa CKOpOCTH OMMOJIEKYISIpHOU
peakuuu. OU3NYECKU CMBICI MPEIIKCIIOHEHIINATBHOTO MHOXUTENST U SHEPruu aKTHUBALMU B
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paMKax TeOpUM aKTHBHBIX coyaapeHui. CTepuueckuil (GaxTop, HEOOXOIUMOCTh €r0 BBEICHHS B
KMHETUYECKOE ypaBHEHHUE peakUUU. /JOCTOMHCTBA M HENOCTATKH TEOPHUU AKTHUBHBIX COYIApPCHHM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Tra30oBbIX peakuuii B pamkax TAC, cxema JluHaemawna.
HcronkoBaHue NPUYMH HM3MEHEHMs IOPSAAKAa MOHOMOJIEKYJSIDHOM PEAKLUUM IPU HU3MEHEHHUU
JABJICHUSL.

Teopus mnepexomnoro coctostHust (aktuBupoBanHoro komiuiekca) (TIIC wunmu TAK).
OcHoBuble monoxkenusi TIIC, kuHetndeckass cxemMa peakuuu. [IoBepXHOCTh MNOTEHIMAIBHOU
SHEPTUM, KOOpJUHATA PEaKlUHUH, MyTh PEaKIUU. AKTUBUPOBAHHBIN KOMILUIEKC M €ro CBOICTBA,
UCTUHHAs »Heprus aktuBauuu. CKOpOCTh peaklUMh — CKOPOCTh pachaja aKTUBHPOBAHHOTO
KOMILJIEKCa (cxopocThb ero MIPOX 0K ICHUS yepes MOTEHIUATbHBIN Oapwep).
KBasutepmoaunamuueckas ¢opma ypaBHenuss TIIC, osHTampnmuss W SHTpONMSI aKTUBALUH,
TPaHCMHCCUOHHBIH  K03(puument. CBsA3p  SHTANBIUU  aKTUBAMK € 3P (EeKTUBHOU
(3KCTIepUMEHTAIIbHOI ) SHEpruei aKTUBAIUH.

7.3. DOTOXMMHYECKUE U TICTTHBIC PEAKIINU

@OTOXMMHUYECKHE pEaKIHH, IEePBHYHBIE W BTOPHYHBIE (HOTOXMMHUYECKHE IPOIECCHI.
dotoaucconuanus u poroauns. Poroduznueckue (1e3aKTUBALUOHHBIE) IPOLECCH] IPU MOTJIOIIEHUU
n3nyyenus. 3akoHbl potoxumun: I'porryca-Jlpenepa u Oiinmreiina-llItapka. KBaHTOBBIN BBIXO..
Kunernka  mpoueccoB, NPOUCXOMSIIMX €  ydacTHeM  (DOTOBO3OYKIEHHBIX  MOJIEKYJI.
Cencubmmsaropsl, CeHcuOunm3upoBaHHbie (oToxumudeckne peakuud. OCHOBHBIC pa3IUYHs
peakiuii ¢ GOTOXMMHUYECKHUM U TEPMHUECKUM HHULMHpOBaHHEM. POTOXUMHUECKUE MPOLECCH] B
atMocdepe, poTocuHTes.

Hennble peakuuu. Ilpumepsl peaknuii, NPOTEKAOUIMX IO LENHOMY MEXAHU3MY.
OCOoOEHHOCTH ¥ OCHOBHBIE CTa/IMU LIETIHBIX peakiuil. MexaHu3Mbl 3ap0oXKJeHUs, Pa3BUTUS U 00pbIBa
uernei. JINHeWHBINM U KBapaTUUYHBIA OOPBIB LIeTICH. 3BEHO 1IeMH, JAiMHa 1ienu. HepasBeTBieHHbIE U
pa3BeTBIEHHBIE LienHble peakiuuu. KuHeTHka Hepa3BEeTBIEHHBIX LENHbIX peakuuil. Craauum
pa3BETBICHHON IlemHOM peakiuu. BeposTHOCT, 0OphiBa W pa3BeTBiICHHUS Iienu. Pa3Butue
Pa3BETBICHHBIX LICIHBIX PEAKLMi BO BPEMEHHU, CTALIUOHAPHBIN U HECTALIMOHAPHBIN PEXKUMBI TCUECHUS
peakuuu. lIpenenvHble sABIEHUA B DPa3BETBIEHHBIX peakuusax. HWwKHUN M BEepXHHHM Hpeleisl
BOCIIJIaMEHEHUs (B3phIBa) 1IETTHON peakuuu. [TonyocTpoB BociIaMeHEHUS!.

Pasnen 8. Karaaus

I'oMorenHbli M rTeTeporeHHb KaTanu3. ABTokaTain3. (OCHOBHbIE 3aKOHOMEPHOCTHU
KaTAIUTUYECKUX peakuui. BrnusHue karanusaropa Ha TEPMOAMHAMUYECKHE M KHUHETUYECKUE
XapaKTePUCTUKU XUMHUYECKUX peakuuid. CelleKTUBHOCTh JIeHCTBUS KaTann3aropa. Katanutudeckas
aKTUBHOCTb, YJEJIbHAasg KaTaJIUTU4YECKas aKTUBHOCTb. ['OMoreHHbiii karanu3. CIUTHBIA H
pa3eabHbI MEXaHNU3MBbl KaTAJUTUYECKUX PEAKIMM, YHEPreTUYECKUE AMarpaMMbl B3aUMOACHCTBUSA
peareHTOB ¢ KaranuzaropoMm. OOmmii wu crneunpuyeckuif KUCIOTHO-OCHOBHBIM — KaTalwus.
D¢ddexTuBHAS KOHCTAHTa CKOPOCTH pEaKLWH, KaTaJu3upyeMol BeIIeCTBAMU C KHCIOTHO-
OCHOBHBIMHM CBOMCTBaMu. KaTainTnyeckue KOHCTaHThl CKOPOCTHU peakluu. [ eTeporeHHbli KaTtaaus.
CKOpOCTh TeTepOreHHO-KaTaTUTHYECKON peakunu. THIBI TeTEepOreHHBIX KaTaJIW3aTOPOB. 3aKOH
JeWCTBYIONIUX OBepXHOCTeH. Poib afgcopOiuu B rereporeHHoM nporiecce. KnuneTrnka rereporeHHo-
KaTaJUTUYECKUX peakluid, He TUMUTUpYeMbIX nuddy3uein. OTpaBieHne KaTaanu3aTopos.

4. O0beM yueOHO TUCIUTITHHBI

Cemectp

Bun yueOHoit paboTbl Bcero

81



3E Axap. 3E Axap. 3E Axapn.

9. q, q,
OO01mmast TPy I0eMKOCTh TUCITUTLTIHBI 14 504 8 288 6 216
KonTakTHasi paboTa — ayJuTOPHbIE 489 176 267 96 22 80
3aHATHSA:
Jlexumm 1,33 48 0,89 32 0,44 16
[TpakTuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JIaboparopusbie paboTsI (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHasi padoTa 256 4,33 156 2,33 100
[Toaroroska k 1a00paTopHBIM paboTaM 114 64 50
KoHnTakTHas camocTosiTepHas padboTa 7,11 - 4,33 - 233 -
CamMocTosATeIbHOE U3YYCHHE Pa3IeIoB 149 92 50
JACIUATLIIAHBI
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonTaktHass pabora — mpoMexyTodHas 08 0.4 0.4
aTTeCTaIus 2 1 1
[ToaroroBka K 3K3aMeHY 71,2 35,6 35,6
Buja HTOroBOro KOHTpOJIA: 9K3aMeH 9K3aMeH

Beero Cemectp
Bun yaebnoit paboTh >
3E Axkan. 3E Axan. 3E Axan.

. 9. 9.
O6m1ast TPy 10€MKOCTh TUCITUTUTHHBI 14 324 8 162 6 162
KonrakTHas pa0dora — ayiuTopHbIe 489 132 267 79 22 60
3aHSATHS:
Jlexuu 1,33 36 0,89 24 0,44 16
[Tpaktuueckue 3austus (I113) 1,78 48 0,89 24 0,89 24
JIaboparopubie paboTsl (JIP) 1,78 43 0,89 24 0,89 24
CamocrosiTesibHAs padoTa 192 4,33 117 2,33 75
ITonroroBka k 1abopaTopHbIM paboTam 85,5 48 37,5
KonTakTHas camocrostenpHas paboTa 7,11 - 433 - 233 -
CamMocToATEIbHOE U3YUEHHE Pa3/IEoB 1065 69 375
JUCITUTUTAHBI
Buabl kKoHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonrakTHas pabora — mpomexyTouHas 06 03 03
aTTecTaIus 2 1 1
[ToaroroBka K sK3aMeHy 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTaMA padoyeil NPOrpaMMbl JMCHUIJIMHBI
«KO.]I.]IO]/I}IHaﬂ XUMMUA»
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1 eap AucuMmIuHbI — TpuoOpereHHe OOy4aroIMMHUCS 0a30BbIX 3HAHUK B 0O0JIACTH
TE€PMOJIMHAMUKY TIOBEPXHOCTHBIX SIBJICHUI M CBOMCTB AUCHEPCHBIX CHCTEM U IOJIY4YEHHUE YMEHUH B
4acTHU MCIMOJIb30BAaHUS ITUX 3HAHUM IpPU MCCIENO0BAaHUU, IPOEKTUPOBAHUU U CO3/IaHHUU PEAJIbHBIX
CHCTEM, ABJISAIONIMXCS B OOJIBIINHCTBE CIIy4aeB AUCIEPCHBIMU.

2 B pe3yabTarTe H3yYeHHUs TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH

Obnadamye cnenyrOIUMI KOMIETCHIUSMHI U HHIUKATOPAMHU UX JOCTHKEHHUS:

OIIK-1.7, OIIK-1.16, OIIK-1.25.
3namp:

- IPU3HAKU 00BEKTOB KOJUIOMTHOW XUMHUH M UX KIIACCU(PHUKALIUIO.
- OCHOBHBIE IOHATUS U COOTHOILIEHHS TEPMOJINHAMUKHY IOBEPXHOCTHBIX SIBJIEHUH (TEpMOIMHAMUKA
IIOBEPXHOCTHOI'O CJIOS; aJre3us, CMayMBaHME M pPACTEKaHUE KHUJIKOCTEH; AUCIEPCHOCTh M
TEPMOJIMHAMHYECKHE CBOICTBA TeN; a/ICOPOLIMS Ta30B U MapoB, aCOPOLIUS U3 PACTBOPOB).
- OCHOBHBIE TEOpUH (PU3UIECKOMN aICOPOITUH.
- OCHOBHBIE IIPEACTaBICHUS O CTPOCHMM JIBOMHOIO 3JIEKTPUYECKOIO  CJIOS; IPUPOLY
ANEKTPOKUHETUYECKOI0 OTEHLIMAIa; OCHOBHbIE 3JIEKTPOKUHETUYECKUE SIBJICHMUS.
- yciuoBus mnpuMeHuMocTd 3akoHa (Crokca; 3akoH OJiHIITEeHa — CMOJYXOBCKOTO,
rurcoMeTpuyeckoe ypapHenue Jlamiaca.
- HNPUPOLY CEAMMEHTAUMOHHOM M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
ITAB kak 1MOQWIBHBIX CUCTEM; OCHOBHBbIE MosiokeHus: Teopuu JJIDO; npuurHbel 1 0COOEHHOCTH
OBICTPO M MEUIEHHOW KOATYyJISIIIAY, KOHIEHTPAIIMOHHON M HEHTPAIN3allMOHHON KOAryJIsIUH.
- TUIBI CTPYKTYP, BO3HUKAIOLIME B JUCIEPCHBIX CUCTEMAX, IPUYMHBI U YCIOBHS UX 00pa30BaHUS;
KJIACCU(UKALIMIO TUCIIEPCHBIX CUCTEM I10 UX PEOJIOTMYECKUM CBOMCTBAM.
Ymemo:
- paccuuThIBaTh MapaMeTphl, KOTOPbIMU XapaKTEPU3YIOT AUCIIEPCHOCTb.
- OpPOBOAWUTH pacueTbl C HCIOJIB30BAHUEM  OCHOBHBIX COOTHOIIEHHH  TEepMOAWHAMUKU
MTOBEPXHOCTHBIX SIBJICHUM.
- pacCcUMTHIBaTh OCHOBHBIE XapaKTEPUCTUKU MOPUCTON CTPYKTYPBHI.
- PacCUMTHIBATh BEIMYUHY 3JIEKTPOKHHETHYECKOIO MOTEHILMala MO JaHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.
- paccuMThIBaTh MHTErpalbHYy0 U Ju(p(epeHMalbHYI0 KPHUBBIE pPaCHpeeleHHs] 4acTUIl IO
pasmepam.
- PacCUMTHIBaTh U aHAIM3UPOBATh NOTEHLUAIbHBIE KPUBBIE TAPHOTO B3aMMOECHCTBHSI YaCTHII.
- PacCUMUTBIBATh U U3MEPATH BSI3KOCTh JUCIIEPCHBIX CUCTEM.
Bnaoemp:
- IPECTABIEHUSMU O POJIU TIOBEPXHOCTHBIX SIBJICHUN U JUCIEPCHBIX CUCTEM B TEXHUKE U IIPUPO/IE.
- METOAMH U3MEPEHNUS IOBEPXHOCTHOIO HATSHKEHUSI, KPAEBOI'O yTJIa.
- 3HAaHUSIMH O METOJIaX U3MEPEHUSI a[ICOPOLIUU U yI€TbHON TOBEPXHOCTH.
- 3HaHUSMH 00 yCIOBUSAX NPUMEHUMOCTH ypaBHeHUs I expmrombiia — CMOIyXOBCKOTO;
- METOJIaMH ONpPEeNeHHs] IEKTPOKUHETUYECKOTO MTOTEHIIUAIA.
- METOJIOM CEAMMEHTAIIMOHHOIO aHaAJIN3a.
- METOJIaMH ONpeAeTeHHs] KPUTUUECKON KOHIIEHTPAlUN MUIIEIUI000pa30BaHMS;
- METOAMHU MCCIIEI0BAHUS KUHETUKH KOAryJISLUH.
- METOAaMH U3MEPEHMSI U aHaJIN3a KPUBbBIX TCUCHHUSI.

3 Kparkoe coaep:kanue JUCHUIITHHBI
Pazgen 1. [Ipeamer u npu3Haku 0OBEKTOB KOJUIOUTHON XUMHUH

Konnounnas xumus - Hayka 0 HOBEPXHOCTHBIX SIBJICHUSX U AUCHEPCHBIX cucTeMax. OCHOBHBIE
MOBEPXHOCTHBIC SIBIICHUS: QAre3us U CMAYUBaHUE, KAMWIUISIPHOCTH, afCOPOILUs, IIIEKTPUYECKHE
SIBJICHUS] HA TIOBEPXHOCTSIX H JIp.

OCHOBHBIE NPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOTr€HHOCTh U JUCIIEPCHOCTh; TOBEPXHOCTHAS
SHEPTusl; KOIMYECTBEHHBIE XapaKTePUCTUKH IucnepcHOoCcTH. Kiaccudukanus TUCTIepCHBIX CHCTEM
[0 arperaTHOMYy COCTOSIHUIO JUCHEPCHOM a3bl M JUCTIEPCHOHHOM cpenbl. Kiaccubukanus

83




CBOOOTHOMCIIEPCHBIX CHCTEM I10 pa3MepaM YaCTHIl M MO B3aMMOACHCTBHIO MEX1Y TUCTIEPCUOHHON
cpenoit u nucriepcHoi (a3oil. Posib MOBEPXHOCTHBIX SBJICHHM M JUCIEPCHBIX CHCTEM B MIPHUPOJIE,
IIPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTUH.

Paznen 2. TepmoinHaMuKa MOBEPXHOCTHBIX SIBICHUHN

OOmias xapaKTepUCTHKa MOBEpXHOCTHOM osHepruu. I[loBepXxHOCTHast SHeprus B OOIIEM
ypaBHeHUHU 1-ro u 2-ro Hayayn TepMoAMHAMMKHU. [IOBEpXHOCTHOE HATsDKEHHE KaK Mepa 3HEPIUU
I'nb6ca mexdazHoit mnoBepxHOCTU. [IOBEpXHOCTHOE HATSHKEHHE - XapaKTEPUCTUKA MPUPOIbBI
compuKkacarouxcs Ga3 u ux B3auMozenrcTBusi. CBOWCTBA MOBEPXHOCTEH KHUIKUX U TBEPIBIX TEIN.
VYpaBuenue ['n606ca-I'enpmronpua 1l BHYTPEHHEH yIeIbHON MOBEPXHOCTHON SHEPruu (IOJTHOU
IIOBEPXHOCTHOM 3HEpPruu). 3aBUCUMOCTb DJHEPrETUYECKUX MapaMEeTpOB IOBEPXHOCTU OT
Temnepatrypsl. [Iponeccsl caMonpon3BOIIBHOIO YMEHBIIEHUS IOBEPXHOCTHOM SHEPTUU.

AncopOims ¥ MOBEpPXHOCTHOE HaTshkeHue. CBs3b BETMUYMHBI aICOPOLIMU C TapamMeTpamu
CHUCTEMBl: HM30T€pMa, M3OMMKHA M u30ocTepa ajacopbuumu. Merton u30biTkOoB  ['mOOca.
OdyHnamMeHTanpHOe afcoponnonHoe ypaBHeHue [mO0ca. ['mOOcoBckas amcopOmus. YactHoe
BbIpaxkeHHe ypaBHeHUs [ 1O6ca. [loBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-WHAKTHUBHBIEC BEIIECTBA.
Anre3usi, CMayMBaHUE W pPACTEKaHUE SKUAKOCTeW. Anre3us u koresus. [lpupoma cun
Mex(azHoro B3auMoaencTBus. Ypapuenue Jlronpe s padotel aare3un. CMaunBaHue U KPaeBOM
yron. 3akoH lOnra. Cs3p paboTbl anre3un ¢ KpaeBbiM yriioMm (ypaBHenue [lrompe-lOnra).
JInopunsueie M TMO(POOHBIE MOBEPXHOCTH. MeToAbl oOmpeneseHus] KpaeBbIX YIIIOB. BnusHue
MOBEpXHOCTHO-aKTUBHBIX BenlecTB (IIAB) Ha cmaunBanue. Pactekanue sxuakocreit. Ko dumment
pactekanus no ['apkuncy. Dddext Mapanronn. MexdasHoe HaATsDKEHHE Ha TPaHULIE MEXITY
B3alMHO-HACBIIIEHHBIMU XUAKOCTAMU U IpaBuiio AHTOHOBA. [IpakTuueckoe 3HaU€HUE are3uu,
CMA4YMBaHUS U PACTEKAHUS.

JMcriepcHOCTh M TepMOAMHAMUYECKHE CBOUCTBA Tei. [IpaBmiio a3 ['mb6ca u AUCIIepCHOCTS.
BnusiHue KpUBU3HBI TMOBEPXHOCTH Ha BHYTpeHHee aaBieHue Ten (ypaBHeHue Jlarmaca).
[ToBepxHOCTHast sHEeprusi u paBHOBecHbIE (Gopmbl Ted. [Ipuanun I'mb6ca-Kropu. 3akon Bynbda.
Kanunnspusie siBnenus (ypaBHeHue JKiopeHa), MX pOjib B MPHUPOAE M TEXHOJOTUH. MeToJIbI
OTpesieNIEeHUs] IMOBEPXHOCTHOTO HATSDKEHUSA. 3aBUCHUMOCTh TEPMOJMHAMHMUYECKON pPEaKI[MOHHOM
CIOCOOHOCTH OT AucHepcHOCTH. YpaBHeHne KenbBuHa. BiusHue AucnepcHOCTH HAa pacTBOPUMOCTD,
KOHCTaHTY paBHOBECHUSI XMMHUECKOH peakluy, TemrepaTypy (pa3oBoro nepexosa.

IonyyeHue aucrepcHbIX cUcTeM. MeTonbl nucneprupoBanusi. YpaBHeHue Pebunnepa ams
paboTel nucnieprupoBaHus. ACOpOLUMOHHOE TMOHMKEeHUEe MpoyHocTu (3¢dekr Pedbunnepa).
I'omoreHHass W rereporeHHas KoHjaeHcauus. MeractaOuinbHoe cocTosHue. OHeprus ['ub0ca
o0Opa3oBaHMs 3apojibliia HOBOU (Da3bl, KPUTUUECKHUM paauyc 3apojsiiia. JIBe ctaauu oOpa3oBaHUs
HOBOM (ha3pl. CBsI3b KMHETHKM 00pa3oBaHUs HOBOH (pa3pl ¢ TIepechlllleHueM. YIpaBieHHE
JUCIEPCHOCThIO IPH TOMOTE€HHON KoHJeHcauuu. llpumepsl mHOTyyeHUs IUCHEPCHBIX CHUCTEM
MeToAaMu (GU3NYECKON U XMMUYECKON KOHJICHCAIMH.

Paznien 3. AncopOIIMOHHbBIE PABHOBECHS]

Knaccudukanus wmexaHusmoB ajacopOnuu (pusudeckas ajcopOuus, xemocopOuus W
noHooOMeHHas agcopoius). [Ipupoaa ancopOrmoHHbIX cril. OCOOEHHOCTH COCTABIISIFONTUX Uil Ban-
nep-Baanbca (OpHEHTAIIMOHHBIX, MHIYKIIMOHHBIX U JTUCIIEPCUOHHBIX) MPH aacopOIuu. YpaBHEHHE
JUIS TOTEHIIMATILHOW SHEPTUH B3aUMOIEUCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTBIO TEJa.

AzcopO11vsi ra30B ¥ MapoB Ha OJJTHOPOAHOM NOBEpXHOCTH. 3aK0oH ['eHpH. YpaBHEHUE H30TEPMBI
MOHOMOJIEKYJISIpHOU azicopOrnu JIenrMiopa u ero aHanu3. OnpenerneHue KOHCTAHT 3TOTO YPaBHEHUS
(muneiiHas ¢popma ypaBHeHus JleHrmiopa). YpaBHenne @peitnanuxa. Teopust MOTUMOIECKYISIPHON
aacopomuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHE M30TepMBI aicOpOLIMK, €r0 aHAJIH3.
JIuneitnast ¢opma ypaBaenus: bOT u pacuer ero koHcrant. OnpezaeneHue yaeabHONH MOBEPXHOCTH
metogoMm BOT.

AzcopOuus ra30B W MapoB Ha MOPHUCTHIX MaTepuanax. KoJMuecTBEHHBbIE XapaKTEPUCTUKU
MOPUCTBIX MarepuanioB. IlopucTeie Tena KOPHYCKYJISPHOH, KpPUCTAITIMYECKOW M TyOuaToi
CTPYKTYpbI, MeTOAbl MX mnoiydeHus. Kmaccudukamus nop no JyOMHUHY M ee B3auMOCBS3b C
TEOPHUSIMU a7COPOITUH.
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Teopust kanuyuIIpHON KOHIEHcauu. KanumisipHO-KOHIIEHCAIlMOHHBIN TUcTepe3uc. Pacuer
MHTETPaJIbHON 1 udepeHnnanbHOM KpUBBIX paclpeieleHus 00beMa mop Mo pa3Mepam.

OcobeHHocTH aacopOIMK Ha MUKPOIIOPHUCTHIX Martepuanax. [lorenuuansuas teopust [lomstau.
AncopOuMOHHBIA  moTeHIMan. XapakTepucTuyeckas KpuBas azacopbuuu. TemmeparypHas
WHBAapUAHTHOCTh M ap(PUHHOCTh XapaKTEPUCTUUYECKUX KpHUBBIX. OOOOIIEHHOE YpaBHEHUE TEOPUU
JlyouHnHa OOBEMHOIO 3aloJIHEHUSI MHUKPOIIOpP, YacTHbIE CIy4au 3TOr0 ypaBHEHHUS (ypaBHEHHE
Jyoununa-Panymkesuda). AncopOIus ra30B U TapOB B XUMHUYECKON TEXHOJIOTHH.

AncopOuusi MOBEPXHOCTHO-AaKTUBHBIX BellecTB. Brusuue crpoenus wmoinekyn I[IAB Ha
MOBEPXHOCTHYIO aKTHBHOCTb, MpaBmiio Jrokmno-Tpayde. 3aBHCUMOCTD MOBEPXHOCTHOTO HATSKEHUS
OT cocCTaBa pacTBOpa MHpu coOnoAeHuH 3akoHa ['eHpu U ypaBHeHus JleHrmiopa. YpaBHEHUE
HInmKoBCKOro. YpaBHEHHS COCTOSHUS ra3000pa3HbIX MOBEPXHOCTHBIX (aCOPOIIMOHHBIX) TJICHOK.
Tunsl NOBEpXHOCTHBIX IUIEHOK U OIpeneieHre ux xapaktepuctuk. Becol Jlenrmiopa. @aktopsl,
OTIPENICNIAIONINE AarperaTHOe COCTOSIHME aJCOPOIHOHHBIX IUICHOK. OmnpeneneHue CTPOCHUS
a7ICOPOITMOHHOTO CJIOSl M pa3MepoB Mojiekyn [TAB.

Paznen 4. DnexTpuyeckue sIBICHUsI HAa TOBEPXHOCTH

JIBoitHoi#1 anexktpuueckuii cnoit (I2C), mexanuzmer oopazoanus JIIC. COOTHOIICHHS MEXKTY
JNEKTPUYECKUM TOTEHIIMAJIOM U [OBEPXHOCTHBIM HaTshkeHHeM (ypaBHenust Jlumnmmana).
DneKTpOKaNnUUISIpHbIE KpUBbIE U onpeesnenne napamerpoB JI3C 1o 3TUM KPUBBIM.

Oo6mue npexacrapnenus o teopusax crpoenus JOC. Teopus I'ym — Uenmena. YpaBHeHue
[Tyaccona-bonbsrmana mis nud¢ysnoit vactu 9C u ero pemenne. TommuHa auddysHoro cios u
BIIMSHHE Ha Hee pa3iuuyHbIX (akTopoB. J[BOWHOW ayekTpuueckuii cioil mo Teopuu llltepHa,
nepesapsika noepxHoctu. Ilpumepsl oopazoBanus J2C. Muuesibl 1 UX CTPOCHHUE.

UYeTbIpe BUJIA ANEKTPOKUHETUUECKHUX SBJICHUN. DIEKTPOKUHETUYECKUI TOTEHIIUAN U BIIUSHUE
Ha HEro pa3iuy4HbIX (akTopoB. YpaBHeHUE [ enbMroibla-CMOITyXOBCKOTO /Il CKOPOCTH MEpeHoca
mpu  dJeKTpoocMoce U anekTpodopese. OddekTbl, He Y4YUTbIBAEMblE 3TUM YPaBHEHHEM
(TTOBEpXHOCTHAS MPOBOAUMOCTD, HIIEKTPOPOPETHYECKOE TOPMOKEHHE, PeTaKCaluoOHHbIA 3 deKT).
[IpakTHueckoe UCTIOIb30BaHUE ITEKTPOKMHETUYECKUX SBICHUM.

Paznen 5. Kunetnueckue cBOMCTBA IMCHEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIIMOHHOTO aHanu3a. CBsA3b CKOPOCTU OCAXJIEHUS YaCTHUIL C UX Pa3MEPOM.
VYcnoBusa cobmonenust 3akoHa Ctokca. CeTuMEHTAlMOHHBIM aHaliu3 MOJIUAKUCIEPCHBIX CUCTEM.
Kpusasg cegumentanuu. KpuBble pacnpenelieHuss 4acTUIl MO paguycaM. OJKCIIEPUMEHTAJIbHBIE
METO/]Ibl B CEJUMEHTAIIMOHHOM aHaJIN3E.

MornekyasipHO-KMHETHYECKasi  MpupoAa  OpOyHOBCKOro  JBMKeHUS. CBs3b  MeXIy
CPEIHEKBAAPATUYHBIM CIBUTOM 4YacTHI ¥ KodpduuueHtoM updy3un (3akoH ODWHIITEIHA-
CMOIIyX0BCKOI0). JKCIIEpUMEHTAIIbHAS IPOBEPKA 3aKoHa DHHIITeHHAa-CMomyxoBckoro. CieacTBust
13 TEOPUU OPOYHOBCKOTO JIBUKCHHUSI.

CenuMeHTaIMOHHO- AU Y3UOHHOE paBHOBECHE, TUTICOMETPUYECKUI 3aKOH.
CenrMeHTallMOHHAs] YCTOMYMBOCTD JAUCIEPCHBIX CHCTEM.

Paznien 6. ArperaTuBHas yCTOMYHMBOCTD M KOATYJISIHS AUCHEPCHBIX CUCTEM

OO01ue BOIPOCHl YCTOMYMBOCTU JIUCHEPCHBIX cUcTeM. CequMeHTalMoOHHas U arperaTuBHas
ycTounBOCTH cucteM. JlnodunbHble 1 THO(GOOHBIE CUCTEMBI: CAMOIPOU3BOJIBHOE O0pa3OBaHHE
OJIHMX W HEOOXOIUMOCTh cTabmim3anuu apyrux. Kpurepuii muodunsHOCTH cucteM 1o PeOunnepy-
Wlykuy.

JInodpuneueie aucnepcHsle cuctembl. Kiaccudukammuss u  oOmas  XapakTepHUCTHKA
MOBEPXHOCTHO-aKTUBHBIX BelIeCTB. TepMOIMHAMUKA U MEXaHU3M MHULeI000pa3oBanus. CTpoeHue
mvutes1 [TAB. Comobunuzarusi. OcHOBHBIE (PaKTOPHI, BAUSIONINE HA KPUTUUYECKYIO KOHIICHTPAIHIO
mutnenooopazoanus (KKM). Metoast onpenenenus KKM. [Ipumenenne [TAB.

JInodobusle auctiepcHble cucTeMbl. DaKTOPBI yCTONYMBOCTH THO(OOHBIX cucTeM. bricTpas u
MeieHHas koarymsinus. Kuneruka kxoarynsuuu no CmomyxoBckoMmy. OmpenesneHne CKOpOCTH U
BPEMEHH MOJOBUHHOM KOAryJsiuu. 3aBUCUMOCTD YHCJIa YACTULl Pa3HOTO MOPSAIKA OT BpEMEHHU.

OcHoBHble TONOXeHH Teopun J[leparuna, Jlanmay, ®epses, Osepbeka (IJIDO).
PacknmHuBarolee 1aBjIeHNE U €ro COCTABIIAIOIINE. DHEPIHsl JIEKTPOCTATUYECKOIO OTTAIKUBAHUS
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IIPU B3aMMOJICHCTBHU CIa003apsHKEHHBIX MOBepxHOCTe. Cuibl M sHeprust nputskeHus. Ooiiee
YpaBHEHUE JUIs SHEPIUM B3aUMOJACHCTBUSA JUCHEPCHBIX YacThll. [loTeHIuanbHbIE KpUBBIE
B3aMMOJICHCTBHS YaCTHUIl B HMOHOCTAOMIM3MPOBAHHBIX JUCHEPCHBIX cucTeMax. lloTeHIManbHbIA
Oappep U €ro 3aBUCUMOCTb OT TONIIMHBI Auddy3HOoro cios. Koarymsamus B mepBoM U BTOPOM
MuHUMYyMax. HeliTpanu3annoHHas U KOHIICHTpaIMOHHas Koaryisiius. [lopor ObIcTpoii Koarysiuu.
[IpaBuno  [lynene-I'apau.  3axkon  [epsruna.  CraOuwnu3anus — AWCHEPCHBIX  CHUCTEM
BbICOKOMOJIEKYJISIpHbIMU  coeauHeHusiMu (BMC) u ITAB. Mertoasl OYMCTKM NPOMBILUIEHHBIX U
OBITOBBIX CTOKOB, OCHOBAaHHbIE HA U3MEHEHHH arperaTuBHON M CEAMMEHTAllMOHHONW YCTOWYUBOCTH
JUCIIEPCHBIX CUCTEM.
Paznen 7. CtpykrypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA IUCTIEPCHBIX CUCTEM

Tumnbl cTpykTyp, 00pa3yIOUIMXCS B arperaTMBHO-YCTOWYMBBIX U arperaTuBHO-HEYCTOMYUBBIX
JUCIEPCHBIX  cucTeMax.  JKUAKOKPHCTAUNIMYECKOE  COCTOSIHME  arperaTMBHO-YCTOMYMBBIX
JUCIIEPCHBIX CUCTEM.

Bo3nukHoBeHHE OOBEMHBIX CTPYKTYp B  arperaTMBHO-HEYCTOHYMBBIX  (JTMOPOOHBIX)
JUCIIEPCHBIX CUCTEMAax. B3aMMOCBA3b MEXIy BUIOM IOTCHLIMAIBHOW KPHUBOM B3aMMOICHCTBHS
yactull (o teopuun JJIPO) n TMOM BO3HUKAIOMIUX CTPYKTYp. KoarynsinnoHHO-TUKCOTPOIHbIE U
KOHJICHCALIMOHHO-KPUCTAJIIN3alMOHHbIE CTPYKTYpHI. Ilepexon onHux crpykryp B apyrue. Teopus
CTPYKTypoOOpa3zoBanusi ((pU3MKO-XUMHUYECKash MEXaHHMKa) KaK OCHOBAa TMOJYYCHHS HOBBIX
MaTepHaJIoB.

Peonornueckuii MeTo 1 Mcciae0BaHus AUCIEPCHBIX cucTeM. OCHOBHBIE MOHATHUS U UJI€AJIbHbIE
3aKOHBI PEOJOruu. MoAenupoBaHue PEOJOTMYECKUX CBOWMCTB Tel. Mogjens Makcsenna, MOJENb
Kenppuna-®oiirra, Mmoaenb bunrama.

Knaccuukanuss OUCHEPCHBIX CHUCTEM IO  CTPYKTYpHO-MEXaHHYECKUM  CBOMCTBaM.
HproTOHOBCKME U HEHBIOTOHOBCKUE X)uAKocTU. [IceBaomnacTuueckue U AUJIATaHTHBIE KUAKOCTU U
TBepoOOpa3Hble Tena. BS3KOCTh KMIKHUX arperaTMBHO YCTOWYMBBIX JIUCIEPCHBIX CHCTEM.
VYpaBuenust OitHwireiina, [lraynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue cBoiicTBa
CTPYKTYPUPOBAaHHBIX KHJIKOOOPA3HBIX ¥ TBEPILOOOPA3HBIX CUCTEM.

8. 3akimoucHme
HOBerHOCTHBIe SABJICHUA U JUCIICPCHBIC CUCTCMBI B XUMHUYECKON TEXHOIOTHUH. KOJ'IJ'IOI/II[Hafl
XUMHS ¥ OXpaHa OKPYKAIOUIEN CPEbI.
OO11ee KOTMIECTBO Pa3/eiioB - 8.

4 O0beM y4eOHOH M CIHUTLTHHBI

O0beM TUCHUILTHHDBI
Bup yuedHoii padoThI Axan. | Acip.
3E
q. q.

OO0mas TPy10eMKOCTh THCHUTIIHHBI 5 180 135
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexkuuu 0,89 32 24
[Ipaktuueckue 3anstus (I13) 0 0 0
JIaGoparopusie padoTsI (JIP) 0,89 32 24
CamocrosiTesibHasi padoTa 2,22 80 60
KonTakTHas camocrostenbHas padboTa - -
CamocrosTenpHOE U3YICHHUE PA3/IeIOB JUCIUIUIMHBI (TTOITOTOBKA 2,22 80 60
K J1a0OopaTOpHBIM paboTam)
Bua xouTpoas:
IKk3amMeH 1,0 36 27
KonTakTHas paboTa — IpOMEKYTOYHAS aTTeCTaIHs 1,0 0,4 0,3
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[ToATOTOBKA K K3aMeEHY. | 356 | 267
Bu/1 HTOTOBOr0 KOHTPOJIS: JK3ameH

AHHOTaNUA padoyeil MPOrpaMMbl TN CHUIIIMHBI
«AHAJIMTHYECKAS] XUMMSD)

1 Heap AUCHUIUIMHBI — TPHOOpPETEHUE OOYYAOMIMMHUCA 3HAHUKH W KOMIICTEHITUH,
HEOOXOIUMBIX JIJIsl PEIICHUS KOHKPETHBIX 33]1a4 XMMHYECKOTO aHAIIn3a.

2 B pe3yabTare H3y4eHusl TUCHUTUIMHBI 00YYAKOIIHIICS T0JKEH:
Obnadamye cnenyrOmUMI KOMIETCHIUSIMHI U HHIUKATOPAMHU UX JOCTHKEHHUS:

OIIK-1.2; OIIK -1.10; OIIK-1.19.

3uamo:
—  OCHOBHBIE NOHATHS, TEPMHUHBI, METOABl U MPUEMbl KAYECTBEHHOIO M KOJIMYECTBEHHOTO
XMMHYECKOTO aHAIIN3a;
—  TEOpeTHUYECKHE OCHOBBI (PU3HKO-XHUMHUYECKHUX METOJ/IOB aHAJIHN3a;
—  TPUHLHUIBI paOOTH OCHOBHBIX MPUOOPOB, UCIIOJIb3YEMBIX JJIsl IPOBEICHHS KaUeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIMN3a;
Ymemn:
— TPUMEHATH MIPUOOPETEHHBIE MPAKTUYECKUE HABBIKU B MPOPECCUOHAIBHOMN ASSITETbHOCTH [T
peuIeHusl KOHKPETHBIX AaHAIMTUYECKUX 3a/1a4;
— TPOBOAUTH OOOCHOBAHHBIN BHIOOP METO/1a aHANIM3A C YUETOM LeJei 1 0COOCHHOCTEH JTaHHON
MPaKTUYECKOU 3a/1a4u;
— MPOBOJHUTH PACUETHI HA OCHOBE MPOBEAECHHBIX UCCIEAOBAHUM;
— IPOBOJUTH METPOJOTUYECKYIO OLEHKY pPE3yJbTaTOB KOJIMUYECTBEHHOIO XHUMHYECKOIO
aHaJn3a
Braoemu:
— OCHOBAaMH METPOJIOTUYECKOM OLICHKH PE3YJIbTATOB KOJIMYECTBEHHOIO XMMHUUYECKOIO aHAJIN3a;
— MpHeMaMH UHTEPIPETALNH PE3YJIbTATOB aHAJIN3a HA OCHOBE KBAJIMMETPUUYECKUX OLIEHOK;
— METOJIOJIOTUEH XUMHUYECKMX U  (U3UKO-XMMHYECKMX METOJIOB  aHaliu3a, IIUPOKO
HCIOJI3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON TPAKTHKE

3 Kpartkoe coaep:xanue JMCHUIIIHHBI

Paszoen 1. UnenTudukaiys HOHOB 3JIEMEHTOB B PaCTBOPAX

1.1 BBeneHue B COBpPEMEHHYIO AaHATUTHYECKYIO XUMHUIO.
AHanuTHuyecKas XMMHs KaKk OCHOBA METOJI0B U3yUEHUS U KOHTPOJISI XUMHUYECKOTO COCTaBa BELIECTB
B MaTepHabHOM MPOM3BOJCTBE, HAYYHBIX HCCIIEJOBAHMSIX, B KOHTPOJIE OOBEKTOB OKpYXKarolleu
cpeabl. Buapl aHanusza. DIEMEHTHBIA, MOJEKYJSApHBIA, (a30BbIi W HW3OTOMHBIM aHaNIM3.
KonuuecTBeHHBI W KAaueCTBEHHBIN aHaIM3 OPraHWYECKUX W HEOPraHWYECKUX BEIIECTB.
Xumuueckue, (U3MKO-XUMHUUYECKHE METOJbl aHaju3a, HUX B3aUMOCBS3b, COOTHOILEHHE U
IIPUMEHEHHE. AHAIWTUYECKUM CUTHAJ KaK HOCUTEIb KAYECTBEHHOW M  KOJIMYECTBEHHOU
uHpopmanuu 06 oObekTe aHanu3a. [locTaHOBKA aHAIMTHUYECKOW 3afauu. AJNTOPUTM HpPOBEIEHUS
aHain3a: oTOop cpenHed MpoObl, MOArOTOBKAa MpOOBI K aHAINU3Y, M3MEpPEHHE aHAJIUTUYECKOTO
CUTHaja M €ro METPOJOrMYecKas OLIEHKAa, pacdyeT pe3yJbTaTOB aHaIW3a U MX HHTEpIpETalys.
[Ipumepsl pemieHUs 3a1ad4 aHATUTUYECKOTO KOHTPOJISI B XMMHYECKOW TEXHOJOTHH, B aHalIHM3e
00BEKTOB OKpyXkaromeil cpeasl u Ap. [IoHATHS O COBPEMEHHBIX METOAAX 3JIEMEHTHOI0 aHaJIn3a:
ATOMHO-OMHUCCHUOHHBIN aHaau3, AaTOMHO-a0COpPOIMOHHBIM aHaIW3, PEHTreHO(IIyOpeCIeHTHRIN
aHaJIM3.

1.2 Cnenuduka 3ama4 aHATUTHYECKOW XUMUU.

OcHOBHBIE TEpPMHUHBI aHaMUTH4YeCKOW xummu. OOHapyxkeHue. OmnpeneneHue. AHaIU3.
AHanuTHYeCKWe XHMMHUYECKHE peakluu Kak OCHOBAa XMMHUYecKoro aHanusza. KauecTBeHHbIE U
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KOJINYECTBEHHBIC AHAUTHUECKUE XUMHUYECKHEe peakuuu. TpeOoBaHMs, MpeabsBIsSEMbIE K HUM.
Creundurka aHaAIUTUYECKUX pEaKIuil, HCIOJb3YEMBIX B aHaiu3e. AHanuThyeckas ¢opma H
aHAJTMTUYECKHUE MPU3HAKU. AHATUTUYECKUE PEAKIIUU U aHATUTUYECKHE (P (PEKThl. XapaKTePUCTUKU
AHAJIMTUYECKUX PpEaKUUi: YyBCTBUTEIBHOCTh, M30MPATENbHOCTh (CENEKTUBHOCTH). ['pymmoBeie,
o01ye, YacTHbIe, XapakTepHble U cnennduyeckne peakuuu. Iyt noBeienns n30upaTebHOCTH U
YYBCTBUTEIHLHOCTU aHAIMTUYECKUX PEAKIIHIA.

1.3 Xumnueckue paBHOBECHSI B TOMOT€HHBIX M F€TEPOT€HHBIX CHCTEMAaX, IPUMEHSEMBIX B
AHAJIMTUYECKON XUMHUH.

OcCHOBHbIE THUIBl pEAKLUUN, IHPUMEHSIEMBIX B AHAIUTUYECKOM XMMHUU (OCAKICHMUS,
KHCIIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPAa30BaHUsI, OKHCIIEHUSA-BOCCTaHOBIEHHs). COCTOSHHE HOHOB
2JIEMEHTOB B pacTBOpax. KOHCTaHThI paBHOBECHUS aHAIMTUYECKUX pEaKLUi: TEPMOAMHAMUYECKUE,
KOHIEHTPALMOHHbIE, YyCIOBHble. DakToppl, BIUSIONIME HAa XUMHUYECKOE paBHOBECHE
(komriekcooOpa3oBaHue, OOpa3OBaHHWE MaJOPACTBOPUMBIX COCIUHEHUH, W3MEHEHUE CTCICHH
OKHCJICHHUS ONPEAENsieMOro HOHA, BIUSHUE MPUPOIBl PACTBOPUTENS,, IOHHON CHIIBI, TEMIIEPATYPHI,
COCTaBa pacTBoOpa).

PaBHOBecuss B aHANUTHUYECKH BAXKHBIX MPOTOJIUTHYECKUX CHUCTeMax. KOHCTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH. YpaBHEHHUs MaTepuanbHOro Oananca. Berumcinenue pH pactBopos
KHCIIOT M OCHOBAaHUW pa3IUYHON CHJIBI, CMeced KHUCIOT U ocHoBaHui. bydepHbie pacTBOpHL,
WCIIOJIb3YyEMbIE B XHMHYECKOM aHallM3e: WX COCTaB, cBoiicTBa (OydepHas eMKocTh, 001acTh
OydepupoBanus), pacuet pH, npuMeHeHre B aHAIUTUYECKON XUMHUH.

AHanutuueckue peaxkuuu KOMILIEKCOOOpa30BaHHUs, OCAXKICHMUS, OKHCJICHHUS -
BoccTaHOBJeHHs. OOIue, CTynmeHYaTble W YCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMILJIEKCHBIX
coequHeHuil. lMcnonp3oBaHue peakuuil KOMIUIEKCOOOpa30BaHHS B aHAJIMTUYECKOH XUMHH
(oOHapykeHHEe W KOJMYECTBEHHOE OIpejeNieHHue, MacKupoBaHue). lcmonp3oBaHue peakiuii
OCaXJECHMS B aHaIMTUUYeCKUX Lesax. KoHcTaHTa paBHOBecHs peakuuil OCaXAEHUS-PACTBOPEHUS;
(bakTopbl, BIMSIONINE Ha PAacCTBOPUMOCTH OCAIKOB. PacueT ycrmoBuil ocaKIeHHs U PAcTBOPECHHUS
ocagkoB. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE  paBHOBecus. CTaHAapTHBIW UM peallbHBIN
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIE IIOTEHIUAIIBI.

Xumuueckue U (PU3NKO-XUMHUECKHE criocoObl ompeaenenuss pH pactBopoB. PaBHOBecus
aHAJIMTUYECKUX DPEaKLUH KOMIUIEKCooOpa3oBaHus U ympaBieHHe UMH. DakTopsbl, BIMAIOLIME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. KoHcTaHTa paBHOBeCHS U €€ XUMHUKO-
aHaJIMTHYecKoe 3HaueHue. PacueT ko UIIMEeHTOB TOOOUHBIX peaKIuii.

1.4. KauecTBeHHbIE U KOJMYECTBEHHbIE AaHAJIUTHUECKHE pEAKIHH C OpPraHMYECKUMU
AHAJIMTUYECKUMH peareHTaMy B aHAJIN3€ HEOPraHUYECKUX BEIIECTB.

Oprannueckue aHanutuueckue peareHTsl (OP). Knaccupukanus OP mo tumy peakumii ¢
Heopranndeckumu nonamu. KommiaekcooOpasytromue OP u ctpoenne ux Mosekyit: GyHKIHOHAIbHO-
aHAJIMTUYECKass U aHAIUTUKO-aKTUBHAs Tpymibl. OcoOEHHOCTH U NMPEUMYIIecTBa HCIOJIb30BAHUS
OP, obnactu mpuMeHeHHs. JONOTHUTENBHO: Teopusi ASUCTBUS KoMILiekcooOpasytomux OP, yuer
nonHoro cocrossuus OP u meranna. ['unore3a aHaoruii ¥ mpakTUYECKHUE BBIBOJIBI U3 Hee. [Ipupona
XMMHMUYECKON CBSI3M B KoMIulekcax OP ¢ MOHaMum METaluUIOB M €€ MNpPOSIBICHHE B IBETHOCTHU
koMmIuiekcoB. Peakuun OP ¢ xpomodopHbIMH  3reMeHTaMU. VIHTEHCHBHOCTH  OKpPacKH
aHAJTMTUYECKUX (OPM M HMHTEHCUBHOCTH MoromeHus. Mcrnonbp3oBaHue peakuuid OpraHMYecKHX
peareHToB B (JOTOMETPUYECKOM aHAIM3E.

Paszoen 2. KonnuecTBeHHbIH XUMHUECKUI aHATN3

2.1. I[TpuHIMIIB ¥ 33]]a91 KOJIMYECTBEHHOTO aHAITN3A.

Krnaccudukanus MeTofoB KOJIWYECTBEHHOIO aHainu3a. [peOoBaHUS, NpPEIbSBISEMbIE K
XUMHUYECKUM pEaKUUsAIM B KOJIMUYECTBEHHOM aHalIM3€. OTalbl KOJIWYECTBEHHOI'O ONPEIEIICHUS.
XapakTeprucTUKa pe3yIbTaToB KOJIMYECTBEHHOIO XUMUYECKOro aHanu3a. OnpeneneHue coaep:kaHus
BEIIIECTBA B pacTBOpE, pacueTHbIe (opMybl. CIocOObI TPeICTaBICHHS PE3yJIbTaTOB aHainu3a. TecTsl
Ha BBISBJICHHE CHCTEMAaTHUYECKHX MOTPEIIHOCTeH B pe3ysibTaTaX KOJUYECTBEHHOTO XMMHUYECKOTO
a"amu3a. [Ipo6ooT6op u mpoOONoAroToBKa.
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2.2. Tutpumerpruueckuii aHam3. TUIIBI pEaKIMid, UCTIOIh3YEMBIX B TATPUMETPHH.
TpeboBanust, mpeabIBIsSiEMbIC K HUM.

[Mpunuun tTutpumerpun. TutpoBanue u ero stamsl. ['padudeckoe n3odpaxeHue mporecca
TUTPOBAHHUA — KPUBBIE TUTPOBaHUsA, KX BHUAbl. (CKadyoK Ha KpUBOM TUTPOBaHWA, TOYKA
skBuBasieHTHOCTU (T.D.) u koneunas Touka TutpoBaHus (K.T.T.). IlepBuuHble UM BTOpPUUYHBIE
cranfapThl. IlpuemMsl TUTPUMETPUYECKOTO aHAIM3a: NPSAMOE U 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE
MeTOAbl. THUMBI peakiuif, WCIOJNb3YeMbIX B TUTPUMETPUYECKOM aHaiM3e; TpeOOoBaHUs,
IIPEIBABISAEMBIC K HUM.

JIOTIOJIHUTENBHO: MHCTPYMEHTAJIbHBIE MeTOIbl MHANKaMU T3. IloTeHmoMeTprueckoe TUTPOBaHUE.
Meton I'pana. [lpyrue criocoObl yCTaHOBJICHUS KOHEYHON TOYKH TUTPOBAHHUS.

2.3. Peakiuu HeWTpaau3aluy B KOJIMYECTBEHHOM XHUMUUECKOM aHaJIN3e.

MeToapl KHCIIOTHO-OCHOBHOIO TUTpOBaHUs. CyIIHOCTh METOAA KHCIOTHO-OCHOBHOT'O TUTPOBAHUS.
KpuBble KHUCIIOTHO-OCHOBHOTO THUTpOBaHMs. Pacuer M IOCTpOEHHME TEOPETHUECKUX KPHUBBIX
TUTPOBAHMSL CHWJIBHBIX M CIa0BbIX OJHOOCHOBHBIX IPOTOIUTOB. DAKTOPHI, BIUAIOLIME HA BEIUYHHY
CKauKa Ha KPUBBIX KHCIOTHO-OCHOBHOTO TUTpOBaHHs. CrOCOOBI yCTAaHOBICHHS KOHEYHOW TOYKH
TUTPOBaHUA. KHCIOTHO-OCHOBHBIE WHAMKATOPBI, HHTEPBA] IIEpeXoJa OKPAaCKM MHIUKATOPA,
nokasareib TutpoBanus (pT). [IpaBuio BeIOOpa HHAMKATOPA AJIsi KOHKPETHOTO Cilydasi THTPOBAHUS.
[IpakTnueckoe IIPUMEHEHNE peakuuin KHCIIOTHO-OCHOBHOTO B3alMMOJEICTBHSL.
[ToTeHnmOMETpUYECKOE TUTPOBAHHE HA OCHOBE PEAKIUN KHCIOTHO-OCHOBHOI'O B3aWMOJEHCTBHS.
WMHaukaTopHBIE NOTPEIIHOCTH U UX OLICHKA.

2.4, AHanWTHYECKHE PEeaKIMd KOMIUIEKCOOOPAa30BaHHS M OCAKICHHS B KOJUYECTBEHHOM
XUMHUYECKOM aHaJIn3e.

Hcnonp3oBaHne KOMIUIEKCOOOpa3OBaHMsT B XHMMHUYECKOM aHanmu3e. Heopranwmueckue wu
opraHvuyeckue aurasjpl. KoMIiekcoHsl M MX CBONCTBA. YCIIOBHBIE KOHCTAHTBHl YCTOMYMBOCTH
KOMIUIEKCOHATOB M MX IPAKTHUECKOEe Hcroib3oBaHue. OOOcCHOBaHME BBIOOpAa ONTHMAJIbHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOTO  TUTpoBaHusA. KpuBble  KOMIUIEKCOHOMETPUYECKOTO
TUTpoBaHus. DaKkTOpbl, BIUSIONIME HA BEIMYMHY CKadKa HAa KPUBBIX THUTpoBaHUSA. CrocoObI
ycranoBinerus T.9. u K.T.T. MerannoxpomMHble MHIUKATOPbI, MPUHLUMN HX AeWCTBUSA. BvIOOp
WHIMKATOpa JUIsli KOHKPETHOrO Cllydas THUTPOBaHUSA. AHAJIUTHUYECKHE BO3MOXKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHHUA. [[pUMeHEeHnEe KOMIIEKCOHOB B aHAIIMTUYECKON XUMHUH B
KauecTBE MACKHMPYIOIIUX areHToB. [I[ppuMeHeHne XMMHYECKUX peakluil KOMIUIEKCOOOpa30BaHus B
(OoTOMETPUUECKOM aHaNIu3€e, B METO/I€ KOHAYKTOMETPUYECKOI0 TUTPOBaHuUs. Peakiuu ocaxaeHus B
KOJIMYECTBEHHOM XMMHUYecKoM aHanu3e. [ paBuMerpuueckuil ananu3. TeopeTrnueckoe 000CHOBaHUE
BbIOOpA ONTHUMAJILHBIX YCIIOBHH OCaKIEHUS KPUCTAUNIMYECKUX U aMOpP(HBIX ocaikoB. [IpumeHenne
XUMHUYECKUX pEaKUui OCAXKIEHHS B METO/€ MOTEHLUHMOMETPUUYECKOrO0 THUTPOBAHMS, B METOJIE
Typouaumerpu. OCOOEHHOCTH peaklMil KOMIUIEKCOOOpa3oBaHus (XenaTooOpa3oBaHUsl) HOHOB
MeTtaiioB ¢ D/ITA. OcaguTenbHOE TUTPOBAHUE.

2.5. AHAINTHUYECKUE PEaKIIU OKUCICHUS-BOCCTAHOBIICHUS B KOJTHYECTBEHHOM XUMHUYECKOM
aHajmse.

OKHCIUTENbHO-BOCCTAHOBUTEIbHAS ~ pEaKlMsd W OKHUCIHUTEIbHO-BOCCTAHOBUTEIBbHbBIN
noteHan. KOHCTaHTBI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. Bribop
TUTPAHTa M ONTHMAJBHBIX YCJIOBUN THUTpoBaHMs. KpUBbIE OKHCIUTEIHHO-BOCCTAHOBUTEIHHOIO
TUTpOBaHUs. PakTOphl, BIUAIOIIUE HA BEIMYMHY CKauyka Ha KpUBOW TUTpoBaHusA. MHAaukanus
KOHEYHOM  TOYKM  TUTPOBAHHUA  XMMHYECKUMU UM (DU3HKO-XUMUYECKUMH  METOJIaMHU.
IlepmanranaTomeTpus. XapakTepucTuka METOZA. Ycnosust IIPOBEICHUS
MepMaHraHaTOMETPUUECKUX onpeesneHuid. BemecTa, onpenenseMple nepMaHraHaTOMETPHUYECKUM
MeTooM. JlocToMHCTBa M HenocTaTku Mmeroaa. Momomerpus. XapakrepucTuka METO/A, YCIOBHS
MIPOBEJICHUSI MOJOMETPUUECKOTr0 oOIpezeNeHus: BemiecTB. JIOCTOMHCTBA M HEAOCTAaTKH METO[a.
[IpumeHeHne peakiuii OKMCIEHUA-BOCCTAHOBIICHUS B METOI€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. NonooOMeHHast  xpomatorpagusi B KOJIMYECTBEHHOM  XHMHMYECKOM  aHalU3e.

TpeboBanusi, npeabsBIsSieMble K peakiisiM HOHHOTO oOMeHa. M3oTepma nOHHOTO OOMeEHa.
Br160p onTHManbHbBIX YCIOBUII HOHOOOMEHHOTO pa3ieneHus BeuiecTB. [[pumeHeHne HOHOOOMEHHOM
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Xxpomarorpauu B AHAIUTUYECKOM XMMHU OPraHMYECKUX U HEOPraHWYECKUX COEIMHEHMI:
paszeneHue, O4UCTKa, KOHIEHTPUPOBAHUE H T.JI.

Pazoen 3. BBenenue B GU3NKO-XUMUYECKHE (MHCTPYMEHTAIBHBIC) METO bl aHAJIN3A

3.1. ®XMA — cocTaBHast 4aCTh COBPEMEHHOW aHATMTUIECKON XUMUH.

Knaccupukanuss (pu3MKO-XMMHUYECKHX METOAOB aHAIW3a. AHAIWTUYECKUNH CUTHANT Kak
uHbopMmaTuBHas (yHKIUS cocTaBa BellecTBa M ero KosimdectBa. IIpuMepbl aHAIUTHUECKUX
cUrHajoB U ux usmepenuii B OXMA.

3.2. MeTposiornyeckre OCHOBBI aHATUTUYECKAX METOJIOB.

OCHOBHbBIE AaHATUTUKO-METPOJIIOTUYECKHE XaPAKTEPUCTUKHU METOOB U PE3yJIbTaTOB aHAIN3A,
CTIOCOOBI UX OLIEHKU: Mpeesl 0OHApYKeHUs, KO3PPHUIUEHT YyBCTBUTEIBHOCTH, HIKHSS U BEPXHSSA
IpaHMlla Uara3oHa OIpeleNIieMbIX COIEp)KAHUHM, CENEKTUBHOCTh, MPELM3MOHHOCTh B YCIOBHAX
cXoauMocTH  (TIOBTOPSIEMOCTH) W BOCIPOM3BOAMMOCTH, HPAaBMIIBHOCTh,  AKCHPECCHOCTb.
0O6060mennbie ceeaenus o 'OCT P UCO 5725 (2002).

3.3. OOmast xapaKkTepUCTKa CIEKTPAIbHBIX, AIEKTPOXUMUYECKUX U XPOMATOrpadUUecKux
MeTo0B aHanu3a. [IpeacraBienne o GoToMeTpuUIEeCcKUX, MOTELUMOMETPUUYECKIX METOJax aHalIu3a u
MOHHOOOMEHHOU xpoMaTtorpadum.

4 O0beM y4eOHOM T CUMIJIMHBI

Bup yuedHoii padoThI Obnem qucuunIuKbL
3E Akan. 4. | Actp.u.
OO0mas TpyA0eMKOCTh JHCHHIIIMHBI 4 144 108
KonTakTHas padora — ayAuTOPHbIE 3aHATHA: 1,78 64 48
Jlexuun 0,45 16 12
[IpaxTnueckue 3ansatus (113) - - -
JIaGoparopusie pabotsI (JIP) 1,33 48 36
CamocrosiTesibHAs padoTa 2,22 80 60
KonrakTHast camocrosiTenbHas pabota 0,2
2,22
CaMocTosTenbHOE H3YUEHHE Pa3/IeI0B TUCIUITIIMHbI 79,8 59,7
Buja nToroBoro KOHTpoJIs: 3auer

AHHoOTa M paﬁoqeﬁ nporpamMmmbl THCHUIIJIHHBI
((3J1€KTp0TeXHI/IKa U IIPOMBIIVICHHAA 3JIEKTPOHHUKA»

1. Heasb aucuMmianubl — GopMupoBaHue y 00yJaronuxcsi KOMIIETEHIINM, 00€CTIeYnBAIOIIINX
TEOPETHUYECKYI0O U TMPAKTUYECKYI0 TMOATOTOBKY BBIMYCKHHMKA, YMEIOIIETO BHIOMpaTh W
IKCIUTYyaTUPOBATh DJEKTPOTEXHUUECKHE M JJICKTPOHHBIC YCTPOMCTBA, BIIAJICIONIETO HABBIKAMU
WCIONIb30BaHUSI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH JAJs aBTOMATU3HUPOBAHHOTO
MOJICJIMPOBAHUS U PacU€Ta dJEKTPUUECKUX U DJIEKTPOHHBIX LIETICH.

2. B pe3yabTarte u3y4yeHus1 TUCHHUINIAHBI 00yYAIOIIHIICH T0/KEH:
Ooénadamp crnenyomMA KOMIETCHIIUSIMA U MHIUKATOPAMU X JOCTHKCHHUS:
YK-2.1, YK-2.4, YK-2.6, OIIK-1.20.

3namo:

- OCHOBHBIE TTOHSITHS, OTIPEICIICHUS ¥ 3aKOHBI DJICKTPUICCKHX IICTICH;

- METOJIbI aBTOMATH3UPOBAHHOTO MOJCIMPOBAHUS, aHAIM3a U pacdyéra Ienei MOCTOSHHOTO H
MIEPEMEHHOTO TOKOB, METOJIOJIOTHIO AJIEKTPOTEXHUICCKIX N3MEPEHHUIA;

- YCTPOWCTBO W TPHHIMIBI PaOOTHI JJIEKTPOTEXHUYECKOTO M DJICKTPOHHOTO 00OpYIOBaHUSA,
TpaHCHOPMATOPOB, IEKTPUICCKUX MAIIHH, ICTOYHUKOB ITUTAHHS.

Ymemes:
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- IpPHUMEHATh TEXHOJOTMU aBTOMAaTHU3MPOBAHHOTO MOJEIMPOBAHUS, AaHaIW3a, pacuyéra Hu
9KCIUTyaTallul 3JIEKTPUYECKUX CeTeH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYIOBaHUA U DJIEKTPOHHBIX
11puOOpOB;
- BbIOMpaTh 3JEKTPOTEXHHYECKOE M 3JEKTPOHHOE O00OpydoBaHME JJIi pEUIeHus 3ajad
IIPOEKTUPOBAHMSI U PEAIN3ALNN XUMHKO-TEXHOJIOIMUYECKUX IIPOLECCOB U IPOU3BO/ICTB.
Bnaoemp:
- METOJ0JIOTHENH aBTOMaTU3MPOBAHHOTO MOJICTIMPOBAHUS U pacuéTa IEKTPUUECKUX U AIEKTPOHHBIX
LEeTICH;
- IPAaKTUYECKMMH HaBbIKAMHU pabOThI C JIEKTPOTEXHUUYECKOW ammapaTrypoil M 3JeKTPOHHBIMU
YCTpOWCTBaMHU.
3. KpaTkoe cogep:kaHue JuCHUILIMHBI.
Beenenne. Ilpenmer, OCHOBHBbIE NOHATHS, METONOJIOTUS AJIEKTPOTEXHUKU MU IPOMBIIIICHHOM
anekTpoHuKku. Kparkue uctopuyeckue cBeNeHMs. 3ajadyd U MECTO JUCLUIUIMHBI B IOATOTOBKE
OakanaBpa XUMHUYECKOI TEXHOJIOTUH.
PA3SJEJI . SJIEKTPUYECKHE IIEITH
1.1. Ocnoenivie onpedenenus, ONUCAHUA NAPAMEMPOE U MEMOO08 PACUEMA I/IEKMPUUECKUX
yeneii

OcHOBHbIE MOHATHUSA U 0003HAUEHUS NEKTPUUECKUX BEJIUYMH U IEMEHTOB 3JIEKTPUUECKUX
neneir ('OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77). WICTOYHUKH |
IPUEMHUKH 3JEKTpU4ecKoil sHepruu. OCHOBBI 3iekTpobe3onacHoCTH. CXeMbl 3aMelleHus
ANEKTPOTEXHUYECKUX YCTPOUCTB.

OcCHOBHbBIE MOHATHUS TEOPUHU BJEKTpuueckux Lenei. Kimaccuduxauus nenei: JuHeiHble U
HeJIMHEIHbIe, Hepa3BeTBIICHHbBIE U Pa3BETBICHHbBIE, C OJTHUM U HECKOJIbKUMH UCTOYHUKAMU TUTAHUS,
C COCPEIOTOYEHHBIMU U PaCHpe/IeIEHHBIMU [TapaMeTpaMHu.

OCHOBHbIE NPUHIMIIBI, TEOPEMBbl U 3aKOHbI 3JIEKTPOTEXHUKU. [IpMHIMII HENpephIBHOCTH
(3aMKHYTOCTH) JIEKTPHYECKOTO TOKA MU MarHUTHOTO 1MOTOKa. 3akonbl OMa u Kupxroda.

MeTo bl MOJEIUPOBAaHMSL, aHATIN3A U PacUETa IMHEHHBIX 3IEKTPUUYECKUX e TOCTOSIHHOTO
TOKa. AHalmM3 M PACUET PA3BETBIICHHBIX JJIEKTPUUECKHUX LENEH C HECKOJBKUMHU HCTOYHUKAMU
MUTaHUS IyTEM COCTaBJIEHUS M PEIIEHUsl CUCTEM ypaBHEHUH 1o 3akoHaMm Kupxroda, npumeHeHus
METOJIOB Y3JIOBBIX IIOTEHIIMAJIOB U SKBUBAJIECHTHOI'O aKTUBHOTO JIBYXIIOJIKOCHUKA.

OcHoBHBbIE CBOICTBA U 00J1aCTH IPUMEHEHUSI MOCTOBBIX I€TIeH, TOTEHIIMOMETPOB, JeIUTEeH
HaIpsDKEHUS U TOKa.

MarpuuHas 3anuchk ypaBHEHHH 1iernel B 00001eHHbIX popMax.

1.2. Inekmpuueckue uzmepenus u npudoOps

Meroasl M3MEpEHMsS DJIIEKTPUYECKUX BEJIIMYMH: IPSIMBIE M KOCBEHHBIC. AHAJIOTOBBIC
JIEKTPOM3MEPUTENIbHBIE U LU(PPOBBIE IEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHIMI JIEHCTBUS,
oOnactu npuMeHeHus. VI3mepeHne aIeKTpUYeCKUX BEJIMYMH: TOKOB, HANIPSKEHUH, COMPOTUBIICHUH,
MOIIIHOCTH U DHEPTHH.

1.3. Ananu3 u pacuém nuHeiinbIX Yeneil nepemenHHoz0 moKa

Crnioco0sl npescTaBieHus (B BUJE BpEMEHHBIX AUAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napameTpsl (aMIUTUTY/a, 4acToTa, HadaidbHas (as3a) CHHYCOMJANbHBIX (QYyHKIUH. MrHoBeHHOE,
cpenHee U JeiCTByIolee 3HaYeHHs] TIEPEMEHHOI0 CUHYCOMIaIbHOTO TOKA (HATIPSKEHHUS).

AKTHBHOE, PEaKTHUBHOE M IIOJIHOE CONPOTHUBIICHUS BETBU. Da30BbIE COOTHOLIEHUS MEXIY
TOKOM W HanpsDKeHUeM. MOITHOCTB B LIEMNsX nepeMeHHoro Toka. Koaddumuent momHocTr (COS(9))
U €ro TEXHUKO-D)KOHOMHYECKOE 3HAYCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B DJEKTpoTexHHKe. KommiekcHbIl meton
pacuéra JMHEMHBIX CXEM LieNel IEPEMEHHOT0 ToKa. KOMIUIEKCHOE CONPOTUBIIEHNE U KOMIUIEKCHAs
MPOBOAMMOCTh BeTBU. KoMmriuiekcHas MOIIHOCTh M OajlaHC MOUIIHOCTH B IEMSIX IHEPEeMEHHOTrOo
CUHYCOUJIaJIbHOT'O TOKA.

Pe3onaHCHBIEC SBJICHHUSA B JJIEKTPUYECKUX LEIAX, YCIOBUS BO3HUKHOBEHHs, IPAKTUUECKOE
3HaueHHe. Pe30oHaHC HamnpspDKeHW M TOKOB. YacTOTHBIE CBOMCTBA LIETIEM NMEPEMEHHOTO TOKA.
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[TonsTHE O NMUHEWHBIX YETHIPEXTOMOCHUKAX. [ToHATHE 00 AIEKTPUUYECKUX IETSIX C WHIYKTUBHON
(MarHuTHOM) CBSI3bIO.

Ananu3 u pacu€r TpéxdazHbIX Ienel MepeMEeHHOro ToKa. DJIeMEeHThl TPEX(a3HbIX Lemneil.
CrnocoObl n300pakeHusi U coenuHeHus (a3 TpEx(da3HOro HMCTOYHUKA MUTAHUS U MPUEMHHUKOB
sHepruu. CoeauHeHHEe NOTPEOUTENCH AIIEKTPOIHEPTUU 3BE3IA0H U TpeyrosbHUKOM. Tpéx- u
YETBIPEXTIPOBOHBIE CXEMbI TUTAHUS IPUEMHHUKOB. Ha3HaueHne HelTpaibHOro poBoia. MOIIHOCTH
tpéxdaznoii nenu. Koapdumuent wmomHocTH. TexHHMKA OE30MACHOCTH TPU AKCILTyaTalluu
YCTPOMCTB B TPEX(Ha3HBIX LIETISAX.

[Ipumenenue 1s1 aBTOMaTU3MPOBAHHOI'O MOJAEIUPOBAHUS U pacuéra Lenel mporpaMMHBIX
MPOJYKTOB, pa3padOTaHHBIX Ha Kadeape, a Takxke MmakeroB mporpamm «Multisimy», «Mathcady,
«Excel».

PA3JIET . 2JIEKTPOMATHHTHBIE YCTPOHCTBA H 3JIEKTPHYECKHUE MAIIIHHBI
2.1. Tpancgpopmamoput

Haznauenue u o0nacTi npuMeHeHUs1 TpaHC(HOPMATOPOB. Y CTPOHCTBO U MPHHIIUIT JCHCTBUS
onHOGa3zHOTO TpaHchopMaTopa.

AHanm3 3JeKTPOMarHUTHBIX IIPOIIECCOB B TpaHC(POPMATOPE, CXeMa 3aMEIICHHSI.

[Totepu sneprum B Tpancopmarope. Buemnme xapaxkrepuctuku. [lacropTHbie naHHBIE
TpaHcopmaTopa U onpeAeieHue HOMUHAIBHOTO TOKA, TOKAa KOPOTKOTO 3aMbIKAHUSI B IMEPBUYHON
00MOTKE ¥ I3MEHEHUS HAIIPSDKEHHSI HA BTOPHYHON OOMOTKE.

2.2. AcuHXpoHHble MAWUHDL

YcTpolicTBO W OpUHIMN JEHCTBUS TPEX(PA3HOTO ACHHXPOHHOTO DIEKTPOJBUTATEIIS.
Bpamraromeecss MarautTHOE 1osie crtatopa. MarautHoe mnoje mamuHbel. JJIC 00MOTOK cTaTopa |
potopa. CkonbxeHue. Yactora BpalleHUsl poTopa. DJIEKTPOMAarHUTHbII MOMEHT. MexaHuueckue u
pabourie XapaKTePUCTUKH.

DHeprerudeckue auarpammsl. [lacnopTHeie naHHBIE.

[Iyck acHHXpPOHHBIX JBHTaTelei C KOPOTKO3aMKHYTBIM H  (a3sHBIM  POTOPOM.
PeBepcupoBanue v perynupoBaHue 4aCTOThI BPaIlEHUs pOTOPA.

PA3JEJIIl. OCHOBbBI SJIEKTPOHUKH
3.1. Dnemenmnasn 6aza coepemenHbIX I1EKMPOHHBIX YCMPOTUCHE
VYcnoBHble  0003Hau€HUs, MPUHLUMN  JEHCTBUS, XapakTepUCTUKM U  Ha3HAueHHE
IOJIYTIIPOBOIHUKOBBIX JUOJ0B, TPAH3UCTOPOB, TUPUCTOPOB.
WHTerpanbHble MUKPOCXEMBI, UX Ha3HAaYeHHE, KiacCu(UKaIMs 1 MapKUpPOBKa.
3.2. HcmouHuKu 6mopuyunozo 31eKmponumanus u yCuiumenu
INEKMPUYECKUX CUSHAI08
[TomynpoBOTHUKOBBIE ~ BBIIPSAMHUTENN:  KIACCU(UKAIMS,  OCHOBHBIE  IapaMeTphl.
DNEeKTpUYECKUe CXEMbI M IPUHIIMIT paOOThI BBITPSIMUTENSL. DIIEKTPUUECKUE PUIBTPHI.
Knaccudukanmsi #u  OCHOBHBIE  XapaKTEpUCTUKH  ycuiuTenel. AnHanmu3  paboThI
OJTHOKACKATHBIX M MHOTOKACKaJIHBIX ycuinuteneid. OOpaTHbIe CBSI3U B ONEPALMOHHBIX YCUIIUTENX,
UX BIIMSHUE Ha TApaMEeTPhl U XapaKTepUCTUKHU ycrinTelss. OCHOBHBIE THUIIBI ycumuTesen Ha 0aze OY.
4. O0beM y4eOHOi TUCHUTITHHBI.

O0beM aUCHUNIMHBI
Bun yuedHoii padoThI Axan. | Acip.
3E
. .
OO11ast TpyJ0EMKOCTb TUCIUTUINHBI 4 144 108
KontakTHas padoTa — ayAUTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,4 16 12
JlabopaTopusie 3ansTus (JI3) 0,9 32 24
CamocrositesanHast padora (CP) 2,67 96 72
KonTtponbHbIe paboThI 0,56 20 15
KonTakTHas camocrositenbHas padoTa 2,11 0,4 0,3
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CaMOCTOATEbHOE N3YUeHHE Pa3/IeIIOB IUCIHTLTAHEL | 756 | 567
Bua uTOroBoro KOHTPOJIA: 3a4er c oneHKOM

AHHOTaNUA padoyeil MPOrpaMMbl TN CHUIIIMHBI
«be3onacHOCTD KU3HeIESTEILHOCTID)

1. Heab aucuMnIuHbI - GopMUpOBaHHUE MPO(HECCHOHATFHON KYJIBTYphl 0€30MacCHOCTH, MO
KOTOPOM NMOHUMAETCs FOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTU HCIOJIB30BATh B NMPO(ecCHOHAIBHOM
JESTeIbHOCTH MPHUOOPETEHHYIO COBOKYITHOCTh 3HAHW, YMEHHH M HAaBBIKOB JJs OOecreueHus
Oe3omacHOCTH B cdepe MpodhecCHOHATBHON JESTeIbHOCTH, XapaKTepa MBIIUIEHUS U LIEHHOCTHBIX
OpPHEHTAINH, IPU KOTOPHIX BOIIPOCHI OE30MACHOCTH PACCMATPUBAIOTCS B KAYECTBE IPUOPUTETA.

2. B pe3yabTaTe 0CBOECHHS I CUUILIMHBI 00Y4YAIOIIHIiCS I0JIZKEH::

Obaaoamse CIeNyIOMMU KOMIETCHIIMSIMHA U UHANKATOpaMu ux aoctkenus: VK-8.1, VK-
8.2, VK-8.3, VK-8.4, YK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9, VK-8.10.

3namy:

- OCHOBHBIE TeXHOC(EpHBIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKH,

- XapakTep BO3ACUCTBUS BPEAHBIX U OMACHBIX (DAKTOPOB HA YeJIOBEKa U MPUPOAHYIO CpPENLY,
METO/IbI 3aIUTHI OT HUX MPUMEHUTENBHO K cepe cBoeil mpodeccHOHANbHON AeITeTbHOCTH.

Ymems:

- UIEHTU(UIIUPOBATH OCHOBHBIE OMACHOCTHU CPE/Ibl 0OUTAHUS YEIIOBEKA;

- OLEHUBaTh PHUCK UX pealu3aluy, BBIOMPATh METOABI 3alUTHl OT OIACHOCTEH
MPUMEHHUTEIFHO K cdepe CBOCH MpoPecCHOHATBHONW ICSATSILHOCTH W CHOCOOBI 00ecredeHUs
KOM(DOPTHBIX YCIOBUI KU3HEIEATEIHHOCTH.

Braoemu:

- 3aKOHOJIATeNbHBIMH U TIPABOBBIMH aKTaMU B 00JacTH OE30MaCHOCTHM M OXPaHbI
OKpYy)XaroIel cpeapl, TpeOOBaHHMSIMH K O€30IacHOCTH TEXHHYECKHUX pErJIAaMEHTOB B cdepe
npodeccnoHaNbHON IeSATENbHOCTH;

- CIOCO0aMU U TEXHOJIOTUSIMU 3aIIUTHI B UPE3BbIUAHHBIX CUTYAIHSIX;

- MOHATUHHO-TEPMUHOJIOTMUECKUM arIapaTroM B 00J1acTh 0€30MacHOCTH;

- HaBbIKAMU pAIMOHANU3AIMN MPOPECCHOHATBHON NEATETHHOCTH C IIeNIbI0 00ecredeHus

0€30MMaCHOCTH U 3alTUTHI OKPYKAFOIICH CPEIbI.

3. KpaTkoe coaep:kaHne JuCHUILIMHBI.

Pa3zoen 1. Beeoenue 6 bezonacrnocmo

OcHOBHbIE TOHATUS U OoNpeieieHus. be3onacHOCTh U ycTOWYMBOE pa3BUTHE.

Paszoen 2. Yenosex u mexnocgepa

CrpykTypa TexHOC(epbl U €€ OCHOBHBIX KOMIOHEHTOB. COBpPEMEHHOE COCTOSHUE
TexHochepsl U TexHOCHEpHOIT 6e30MacHOCTH.

Pa3zoen 3. Hoenmughuxayusa u 6o30eticmsue Ha yenoseka 8PeOHbIX U ONACHBIX (hakxmopos
cpeovl 0bumaHus

Knaccudukanus HeratuBHbIX (DaKTOpPOB cpelbl OOWTaHMSI 4YeJNOBEKAa. XUMHYECKHE
HeraTuBHbIE (aKTOPHI (BpeAHbIe BellecTBa). MexaHnyeckue U aKyCTHUecKue Konedanus, BuOpauus
U IIyM. DJIEKTPOMAarHUTHBIE U3Iy4eHHUs U 1ois. MoHu3upyronme n3nydeHue. DIEKTPUIECKUI TOK.
Omnacuele MexaHHueckue (akTopsl. I[Ipoleccsl TopeHHs W I0KapOB3pPHIBOONACHBIE CBONCTBA
BEIIECTB M MaTepruaioB. CTaTHYECKOE DIEKTPUIECTRBO.

Pazoen 4. 3awuma uenosexa u cpedvi odbumanusi om BpPeOHbIX U ONACHLIX PAKMOPOs
NPUPOOHO20, AHMPONO2EHHO20 U MEXHO2EHHO20 NPOUCXONCOCHUS

OCHOBHBIE MPHHLMUIBI 3aIIUTHL. 3alUTa OT XUMHYECKHMX M OHMOJIOTMYECKUX HEraTUBHBIX
(dakTopoB. 3ammMra OT D3HEPreTMYecKuX BO3AeHcTBHM U Qu3nueckux mnoieil. ObecreyeHue
0€30MacHOCTH CHCTEeM, pabOTAIOIIMX MO]] 1aBIeHHeM. be3onacHOCTh FKCIITyaTaluy TpyOOIpOBOIOB
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B XMMHMYECKOM NPOMBIIUICHHOCTH. be3omacHass »KcrutyaTanusi KOMIPECCOPOB. AHAIW3 U
OIICHUBAHHUE TEXHOTCHHBIX U MPUPOTHBIX PUCKOB.

Pazoen 5. Obecneuenue kompopmuvix yciosuil 0ist HCU3HU U OessMeNbHOCMU Yel08eKd

[lonatne KOMQOPTHBIX WM ONTHMAJIBHBIX YCIOBHHA. MHUKpPOKIMMAT TOMELICHUH.
OcgelieHue 1 CBeTOBas cpe/ia B IOMEIICHUH.

Pazoen 6. Ilcuxoguszuonocuuecxue u a3peoHomuyeckue 0CHO8bl 6E30NACHOCIU

[Icuxuueckue mpouecchl, CBOWCTBA U COCTOSIHMS, BIMsIOIIME HAa Oe3omacHOCTh. Buubl u
YCIIOBUS TPYAOBOH 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

Paszoen 7. Upessviuatinvie cumyayuu u Memoobl 3auumsl 8 YCI08UAX UX Pearu3ayuu

O6mme cBenenus o YC. Tloxkap 1 B3pbIB. ABapuu Ha XUMUYECKH OTTACHBIX 0OBEKTaX.

Pamunanyonnsie  aBapuu. IlpuGopsl  pagMallMOHHONM, XHUMHUYECKOH  pa3BEAKH U
J03UMETPUIECKOr0 KOHTPOJIs. Upe3BbluaiiHble CUTYAI[MH BOGHHOTO BPEMEHH. 3allluTa HACEICHUS B
Ype3BbIYAMHBIX CUTYyalUAX. YCTOMYUBOCTh (YHKIIMOHUPOBAHHS OOBEKTOB OSKOHOMHKU B
YpE3BBIYANHBIX CUTYAIIHSIX.

Pazoen 8. Ynpasnenue 6ezonacnocmoio sicusnedesmenbHoCmu.

3akoHONATENbHBIE W HOPMATHBHBIC IIPAaBOBBIE OCHOBBI YIpPaBJICHHS O€30MacCHOCTHIO
KHU3HECATEIbHOCTH. DKOHOMUYECKIE OCHOBBI yIIpaBiIeHUs 6e30macHOCThi0. CTpaxoBaHHE PUCKOB.
I'ocynapcTBeHHOE yripaBieHHE 0€30I1aCHOCTBIO.

4. O0beM y4eOHOil TUCIUITTHHBI

Bup yueOHoii padoThl O0BeM IMCHUILINHDBI
3E Akan. 4. | Actp. 4.
OO0mast Tpy10eMKOCTh M CHHUIIJIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,33 48 36
Jlexunun 0,89 32 24
[IpakTnyeckue 3aHATUA - - -
JlabopaTopHbie pabOThI 0,44 16 12
CamocrosiTesibHAs padoTa 1,67 60 45
KonTakTHas camocrositenbHas padoTa - - -
[ToaroroBka k 1abopaTopHbIM paboTam 0,56 20 15
CaMocToATEIbHOE U3YyUEHHE Pa3/1e€I0B AUCIUILINHBI 111 40 30
Buabl koHTpOIA:
IK3aMeH 1,0 36 27
KonraktHas paboTa — IpoMexyTouHast aTTecTalus 1,0 0,4 0,3
[ToaroroBka K 3K3aMeHY 35,6 26,7
By UTOroBOro KOHTpPOJIs: IK3aMeH

AHHOTAUMA padoyeil NPOrpaMMbl IMCHUIJIMHbBI
«IIpouecchl M anmapaTbl XUMUYECKOH TEXHOJTOTHI

1. Heap AMCHUIIMHBI — BMECTE C AUCIUTUIMHAMHU OOIIEH XUMHYECKON TEXHOJIOTHH, XHMHUYSCKUX
MPOLIECCOB U PEAKTOPOB M JIPYTMMH CBS3aTh OOIICHAYYHYIO M OOIIEUH)KEHEPHYIO MOITOTOBKY
XUMHKOB-TEXHOJIOTOB Ha OCHOBE M3Y4YEHHUs OCHOB THJIPABIUYECKUX, TETUIOBBIX M MacCCOOOMEHHBIX
MPOLIECCOB XUMUYECKON TEXHOJIOTUH, YTO HEOOXOIUMO MPH MOATOTOBKE CIEIUAIKCTOB 110 TaHHOMY
HalpaBJIEHUIO  JUIsI ~ HAyYHO-UCCIIEAOBATEIbCKOM W MPOU3BOJICTBEHHO-TEXHOJIIOTHYECKOM
JIeITeIbHOCTH.
2. B pe3yabTaTe H3y4eHHUs JUCHUIIMHBI 00yYaAI0UIUIACSH 10JI/KEH:
Oobnadamp CIeTyIONMMU KOMIIETEHITUSIMHA U MHIUKATOPAMU UX TOCTHKEHUS:
VK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.3; YK-2.10; OIIK-2.1; OIIK-2.4; OIIK-2.7.
Buame:
— OCHOBBI TEOPHH TIEPEHOCA UMITYJIbCA, TETJIa U MACCHI;
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— TPUHLUIBI PU3UYECKOTO MOJICIUPOBAHUS TPOIIECCOB;

— OCHOBHBIEC YPAaBHEHUS IBHXKCHUS KUAKOCTEH;

— OCHOBBI TEOPUHU TEILIONEPEIAYH;

— OCHOBBI TEOPUHU MACCOIEpPeIadl B CHCTEMaX cO CBOOOHON M HETOABIKHOM rpaHUIICH
paznena ¢as;

— TUIOBBIE MPOILIECCHl XUMUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIIME ANIMAPATHI U1 METOIbI
UX pacyera;

— METOAbl  TOCTPOCHUS  HAMIHMPUYECKUX U  TEOPETUUYECKUX  MOJeNe  XHUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB.

— OCHOBHBIE IPUHIIUIIBI OPTaHU3AIUU POIIECCOB XUMHUUECKON TEXHOJIOTHH.

Ymems:

— ONpEeNEeNsATh XapaKTep ABMUKEHUS KUIAKOCTEH M Ta30B; OCHOBHBIC XapaKTEPUCTHKHU
MIPOLIECCOB TEIJIO- M MacCOoNepeIaun;

— pacCcuUUTHIBATH MAPAMETPhI U BEIOUPATH annaparypy A KOHKPETHOTO TEXHOJIOTHYECKOTO
mpoiiecca;

— pacCUUTHIBATH OCHOBHBIE XAPAKTEPUCTHUKU XUMHKO-TEXHOJIOTHUYECKOTo  IpoIecca,
BBEIOMpATh PAlMOHALHYIO CXEMY IpoIiecca.

Braoemy:

— METOJaMH TEXHOJIOTHYECKHUX PACUETOB OTACIBHBIX Y3JIOB U JE€Tajiedl XHUMHYECKOTO
000pyIOBaHNUS;

— METOJaMHU  ONpPENEICHHUS]  PALUOHAIBHBIX  TEXHOJOTMYECKUX  PEKHUMOB  PabOTHI
000pyI0BaHNUS;

— METOoJaMH aHajn3a M pacyuera MPOIECCOB B MPOMBIIUICHHBIX amlmaparax, BEIOOpa uX
KOHCTPYKIIMHU, OTIPEICTICHUSI TEXHOJIOTUUECKHX MTOKa3aTesiei paboThl anmapaTos.

3. KpaTkoe conep:kanue qTHCHUTLIMHBI.
Pazjnen 1. l'mapoannaMuyeckue npouecchbl M annapaTbl XUMUYECKOH TEXHOJIOTHH
1.1. Beenenue B auctuiuinHy. OCHOBHBIC TOHSATHUS U ONIPEICTCHUS.

[Ipenmer muctumiunbl «I[Ipolecchl U anmapathl XUMHUECKON TexHonorum». Kiaccudukarus
nporieccoB. HempepbiBHBIE U TEPUOAMUECKHUE, CTAIIMOHAPHBIE U HECTAIIMOHAPHBIE MPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB M OOIIME MPUHIIMITBI pacueTa anmnaparoB XUMHUYECKON
TEXHOJIOTHUH.

Kunkoctu u rasel. Knaccuduxanms xuakocteit. Uneansnas xuakocts. KanenpHbie U ynpyrue
KugkocTu. Cuibl, ACHCTBYIOIIME B JKUJIKOCTU: MAacCOBBIE M TOBEPXHOCTHhIE. Hampspokenus B
KHUJKOCTAX U ra3zax (TaHTeHIMaJIbHbIE M HOpMalibHbIe). CBONCTBA KUKOCTEH.

Monens HenpepbIBHOM cpefibl. [loHsATHE hr3nueckoro 3neMeHTapHoro oobema.

1.2. OcHOBBI TEOPHUH IEPEHOCA.

OcCHOBBI TEOpUHU SBIEHUN TMEPEHOCa: aHAIU3 MEXaHHU3MOB, MOJCIUPOBAHUSA M Pa3padOTKH
000OIIEHHBIX METOJOB pacueTa T'MIPOMEXaHUYECKHUX, TeTIOBBIX ¥ MAaCCOOOMEHHBIX IMPOIIECCOB U
annapaToB. @eHOMEHOJIOTHYECKUE 3aKOHBI IEPEHOCA UMITYJIbCA, MACChl U SHEPTUU. MOJEKyISIpHbIN
M KOHBEKTUBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH THUJIPOJMHAMHKHU, TEIUIoNepenadyl |
Macconepenaund. B3auMOCBsI3b 3THUX NPOLECCOB B MPOMBINIIEHHON anmnaparype. Poinb siBieHuit
MepeHoca Mpyu XUMUIECKUX TIPEBPAIICHUSX.

MartepuanbpHble U dHEpreTudeckue (TEroBble) OallaHChI; OMPEIeJICHIHEe MacCOBBIX MOTOKOB U
SHEPTETUUYECKHUX 3aTpaT. Y CJIOBHUSI PABHOBECHS U OTMPE/ETICHUE HaMPaBIEHUS IIPOIIECCOB MEPEHOCA.
OOt B ypaBHEHUN CKOPOCTH IMPOIIECCOB; IBIDKYIINE CHIIBI U KUHETUYECKHE KOA()(DUIIMEHTHI.
JlumuTHpYIOIIME CTATUN.

1.3. l'mopocrartuka.

Juddepennnanbabie ypaBHeHUS paBHOBecus Diinepa. [Tokosiascs sKuIKOCThb MO/ TeHCTBUEM
cunnbl TsokecTH. OCHOBHOE ypaBHEHHE THUIIPOCTATHKHU. lIpakTWdeckne TPHIIOKEHUS OCHOBHOTO
ypaBHEHUS TUAPOCTATHKHU.

1.4. 'nopoangamMuka.
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bananc cun nmpu ABMIKEHMHM BSI3KOM HECKUMAEMOW >KHAKOCTU. YPaBHEHUE HEPA3PHIBHOCTH
(crumomrHOCTH) TIOTOKA. Y paBHeHue HaBbe-CTokca u ero (hu3uuecKuil CMBICT.

[Tono6noe npeobpazoBanue ypaBHeHUs: HaBbe-Crokca. bespasmepHble nepeMeHHbIE - KpUTEPUN
TUAPOAMHAMUYECKOTO moaobus (Dinepa, Pelinonbaca, @pyna, TOMOXpPOHHOCTH), UX (U3HYCCKUI
CMBICJI; TapaMeTpuyecKkue Kpurepuu. KpurepranbHoe ypaBHEHNE ABHUKEHUS BA3KOM JKUKOCTH.

YpaBHeHue ABMKEHU Diepa. DHepreTHUYeCKUii OaaHC CTAIlMOHAPHOTO JBHUKEHUS HACATbHON
KUJKOCTU. YpaBHEHHE bepHy/uIM Uil MICalbHOM M peanbHOM XKUAKOCTH. Ero mnpakrudeckue
IPUIIOKEHUS (MCTeUeHHE KUAKocTel, TpyOka IIuro-IIpanatiis). IlpuHiunel u3smepeHust CKkopocTeit
U PpacxolOB KHJIKOCTH JPOCCENbHBIMH MNPHOOpaMH U IHEBMOMETPUYECKHMMU TpPyOKaMH.
Onpenenenne pacxon0B IIPU UCTEUECHUH )KUIKOCTEN Yepe3 OTBEPCTHS UIIU HACAKH.

['uapoarHaMUUECKUE PEKUMBI IBHKCHHS )KUAKOCTEH: JAMUHAPHBIN U TYpOYJICHTHBIMH.

Yucno PeiiHonb/ca 1 ero KpuTH4ecKre 3HaueHus. MexaHU3Mbl JAMHHAPHOTO U TYpPOYJIEHTHOTO
teyeHull. [lonstue TypOynentHocTu. IlpencraBienus o ruIpOAMHAMHYECKOM MOIPAaHUYHOM CJI0€
[IPU TEUYEHHUH 10 TpyOaM M KaHajaM U MPU 0OTEKaHUH TEl.

Pacuer nuamerpa TpyOOIIpOBOIOB U annapaToB; BEIOOP CKOPOCTEH NMOTOKOB M ONTUMAIbHOTO
JraMeTpa TpyOOoIpoBOIOB.

Pacnpenenenue ckopocteil mo paauycy TpyObl MOCTOSHHOIO CEUEHHs MpH JIAMUHAPHOM
CTallMOHApHOM TeueHuu. TedeHue B TpyOax M kaHaynax. Omnpenesisiomuil MmonepedyHslii pasmep
IIOTOKA B KaHaJax MPOU3BOJIbHON (POPMBI: THAPABINYECKUN palyC, SKBUBAJICHTHBIN AUaMeETp.

['unpaBnuueckoe CONpOTUBIIEHUE MIPU TEUEHUHU KUAKOCTEN U Tra3oB. Pacuer nmorepb Ha TpeHue
(ypaBHenue [lapcu-Beiic6axa) nu Ha MecTHble conpoTuBieHUs. COOTHOIIEHUSI U HOMOTPAMMBI ISt
pacuera ko3¢ uUIFeHTa TPEeHHs. 3aBUCUMOCTH MEXY PacXoJOM U IMEpenagoM aaBieHus. Pacuer
Haropa i nepeMeleHHs KHUJIKOCTeH Yepe3 cucTeMy TpyOOoIIpOBOIOB U allapaToB.

1.5. [lepemerienue >kUIKOCTEH.

[lepemerienne >KUAKOCTEM C€ TIIOMOIIBI MallMH, MOBBILAIOMMUX JaBieHue. OObeMHbIe
(mOpILIHEBbIE, POTALMOHHBIE M Jp.) U JWHAMUYECKHE (LEHTPOOEKHBbIE, OCEBbIE M JIp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThI THAPABIMUYECKUX MAIIMH: IPOU3BOAUTEIBHOCTb, HATIOP, MOIHOCTH,
KIIA.

Pacuer nHamopa u moTpeOiseMOl MOITHOCTH; MOAOOp ABUTATENsl K Hacocy. OrmnpezeneHue
JIOTTYCTUMOM BBICOTHI BCachIBaHUS. SIBI€HNE KaBUTALIMM U €r0 IPEJOTBpAIlCHHUE.

OcobenHocTu pabOThHI, CONMOCTABIEHUE U OOJACTH NMPUMEHEHHs] OCHOBHBIX THUIIOB HAcOCOB -
LEHTPOOESKHBIX, MOPIIHEBBIX (IUIyHXKepHBIX) W ap. CBsa3p Hamopa, MourHoctH u KIIJ[ ¢
MPOU3BOIUTENHHOCTBIO (XapaKTepUCTUKH HacocoB). Pabora HacocoB Ha ceTh W WX BHIOOD;
peryJIpoBaHue MPOU3BOAUTEIBHOCTH.

Pazgen 2. TenJioBble npouecchl M aNNapaTbl XUMUYECKOH TEXHOJIOTHH
2.1. OCHOBHBIE OHATHS U OTIPEJICNIEHUS B TeIIoNepeaye.

OCHOBHBIE TEIUIOBBIE MPOLECCH B XUMHUYECKONW TEXHOJOTMHU: HAarPEBAHHE M OXJIAXKICHUE,
KOHJICHCAIIMS [TaPOB U UCIIAPEHUE KUKOCTEM.

CranuoHapHBIi M HECTAllMOHApHBIA IEPEHOC TEIUIOTHL. TemmepaTypHOe IOJie, TI'PaJueHT
TEMIIEpaTypbl U TEIUIOBOM MOTOK; TeIUlonepeaada M TeriooTaaya. TemmepaTyporpoBOJHOCTh —
TEIUIOMHEPLIMOHHBIE CBOMCTBA CPEJIBI.

2.2. IlepeHoc sHepruu B hopMe TemIoThl.

TennoBoil OamaHc Kak YacTHBIM ciy4ail sHepreTnyeckoro Oamanca. OnpezeneHHe TEIUIOBOU
Harpy3kd ammapara Tpd H3MEHEHMM U 0e3 HW3MEHEHHs arperatHoro cocrosHus. Pacxon
TEIUIOHOCUTETIECH.

HuddepennnanbHoe ypaBHEHHE IEepeHoca SHEpruu B (opme TeruoTsl, ypaBHeHue Dypbe-
Kupxroga 1 TerionpoBoaHOCTH.

CranuoHapHBI MEPEHOC TEIUIOThl Yepe3 IUIOCKME W IWIMHIApuueckue cTeHku. CoueraHue
MEXaHU3MOB IEpEeHOCca TEIIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIUH, U3ITYUECHHUS).

KonBekTnBHBIN IepeHOC TemtoThl. be3pasmepHeie nepeMmenHble — uncna Hyccenpra, Ilekie,
[Ipanarns, I'pacroda, Pypwe. Pacuer k03puIMEHTOB TEmIo0TIAYM HpPU BBIHYXICHHOH H
€CTECTBEHHOM KOHBEKITHH.

96



TenooOMeH mnpu M3MEHEHHWM arperatHoro cocrosiHus. KowaeHcamus mapoB. Dopmynna
Hyccenbra. TemnooOMeH npy KUTICHUH.

PannantHb TermonepeHoc. B3anmHoe u3nydeHue Ten. PaayaHTHO-KOHBEKTHBHBIN IEPEHOC
TEIUIOTHL. PacueT moTeph TEMJIOTHI ammapaTaMd B OKPYXKAIOIIYIO CpPely U TEIJIOBOW M3OJISIUU.
OCHOBHOE ypaBHEHUE TEIJIONEPEAAYUU.

2.3. Temnonepenaya B TOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJMTUBHOCTh TEPMUYECKHUX
conpotuBiieHnii. CpefaHsia IBWXKYyIas cuia Teronepeaaur. OnpenesneHue cpeaHen IBHXKYIIEH
CWJIBI B allllapatax pa3jIndHbIX KOHCTPYKIUI. B3anMHoOe HanpaBieHUe IBUKEHUS TEIIIOHOCUTENIEH.
Pacyer nmoBepxHOCTH TEIIIOOOMEHHUKOB.

CrocoObl  TOJBOJAa W OTBOJAA TEIUIOTHI B XHUMHYECKOW TexHosoruu. TpebGoBaHus,
npenbsiBiasieMble K TeruioHocuTensiM. OOorpeB BOASIHBIM —MApoOM, BBICOKOTEMIEPATYPHBIMHU
OpPraHMYECKUMHU TEIUIOHOCUTEISIMKM, TOMOYHBIMU Ta3amu. CrocoObl 3nekTpoodorpeBa. OTBOA
TEIUIOTHI BOJOW, BO3YXOM U HU3KOTEMIIEPATyPHbIMU TEIIIOHOCUTEIISIMHU.

TermnmooOMenHble ammapaThl; UX Kiaccupukanus. OCHOBHBIE THIIBI [MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOdYarthle, IIaCTUHYATHIE, alllIapaThl C MEPEMEIINBAIOIIUMU YCTPOUCTBAMU U
T.1.) CMecUTeNbHbIE TEINIOOOMEHHUKU: TPaIuPHU, KOHIEHCATOPBI cMellleHus. BeIOOp onTUMabHbIX
KOHCTPYKUMH M YCIOBUHM SKCIUTyaTallud TEIJIOOOMEHHBIX ammapaToB. OCHOBHbBIE TEHICHIMH
COBEpPIICHCTBOBAHUS TEIUIOOOMEHHBIX amapaToB.

Paznen 3. Ilpoumecchl M anmaparbl pa3jejleHMs TOMOTeHHBIX cHCTeM (OCHOBHBbIE
Maccoo0MeHHbIe MPOLecChl).

3.1. OcHOBHbIE NOHATHUS U ONIPEICJICHUS B Macconepeaaye.

Knaccudukanus nporeccoB maccooOmena. OCHOBHbIE IOHATHUS U onpenenenus. [Iponeccel co
cBOOOMHON W (DUKCHpOBAaHHOW TpaHUIEH pasnena a3 W C pasfensromeid ¢asbl MeperopoaKon
(memOpanoit). Hocurtenu u pacnpenensemsle BemectBa. Crioco0bl BeIpaskeHHs cocTaBa ¢as.

OU3NKO-XMMUYECKUE OCHOBBI MAacCOOOMEHHBIX IIpoleccoB. PaBHOBeCHbIE yCIOBUS H
oIpeJieJIeHUe HalpaBlIeHUs MepeHoca BemecTBa U3 ¢asel B ¢azy. Koadduuuents: pacnpenenenus.
[TonsTre o Macconepeaue U MaccooTIaye.

KoHnuenTpannonHoe mose, rpaJdeHT KOHIIEHTPALUM, OOIIMH M yJAeNbHBIM IMOTOK MAacChl.
MonexymsipHas U Qy3us B KHUIKOCTSIX, ra3ax (mapax) U TBEpbIX Tenax.

3.2. MexaHU3MBbI [IEPEHOCA MACCHI.

YpaBHEHME HEPA3PBIBHOCTH IS IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTMBHOIO IIepeHOca MacChl B OMHApHBIX Cpenax.

Jdpdy3noHHBIN NOTpaHUYHbIN CII0H; MPOPMIN KOHIEHTPALUN U CKOPOCTEH B IOTOKaX.

Kosddunumentst Maccootnaun. OCHOBHBIE MOJENIbHbIE TPEACTABIECHUS O MEXaHH3Me
MaccOOTAauu.

MogenupoBaHue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccensbra, Ilekine, [Ipanatins, @ypse u
Ip., UX (U3NYECKUI CMBICI, AHAJOTUU C TEIUIOBBIM MOJ00MEM NPUMEHUTEIBHO K Ta3aM H
KHUIKOCTSIM. PacueTr k03¢ punimenToB MaccooTaauu B anmaparax pa3iMyHbIX TUIIOB 110 YPABHEHUSM
¢ 6e3pa3MepHBIMHU TIEPEMEHHBIMH.

Macconepenaya.  OcHOBHOe  ypaBHeHHME  Macconepenaud.  COOTHOLIEHHE — MEXIy
ko3¢ duLImeHTaMi Maccolepeiadyi U MacCOOTIauH, alTUTUBHOCTD TU(DPY3MOHHBIX COMPOTUBICHUH.
WuTeHcudukans Maccorepeayy myTeM BO3AeHCTBUS Ha TUMUTHPYIOLIYIO CTaIUIO.

Bnusinue ycnoBuil (TemnepaTypsl, JaBle€HUs, KOHLIEHTPAllUii) Ha HAaIpaBJIeHHEe MaccolepeHoca
Ha puMepax abcopOLny; TPUHIIUIIBI BBIOOpa aOCOpOEHTOB.

3.3. Pa3oBoe paBHOBECHE.

MarepuanbHblii 6aJaHC HENPEPHIBHOIO YCTAHOBUBILIETOCS MPOLIEcca MPH Pa3IMYHBIX CIIOCOOax
BBIPQ)XEHUS COCTABOB (ha3 U UX PacXoJI0B; YpaBHEHUs pabounX JTUHUH.

[IpenenbHble KOHUEHTpPALMU PACIpENeIsieMOro KOMIIOHEHTa B OTAAIOIIEH M H3BJIEKAIOLIEH
¢dazax 11 NPOTUBOTOYHBIX MPOLECCOB. MaKCUMaJIbHO BO3MOXHAsl CTENEHb H3BJICUCHMUS,
MUHUMAaJIbHBINA 1 ONTUMAJIbHBIN pacxo/bl U3BIEKaroLei Ga3bl.
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3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alllapaToB.

Pacuer nonepeuHoro ceueHus (AuaMeTpa) KOJOHHBI; IPEIEIbHO JOIMYCTHUMAas U SKOHOMUYECKU
ONITUMAJIbHAsI CKOPOCTH CIUIOIIHON (ha3bl.

PanmonanpHblil BEIOOp B3aUMHOTO HAmpaBieHUs ABMXKEHUS (a3 U OpraHu3alldd MOTOKOB B
MaccoOOMEHHBIX armnaparax. PacueT MaccOOOMEHHBIX MPOLIECCOB U aIllapaToB AJis CUCTEM C OJTHUM
pacripenenseMbiM KOMIOHEHTOM. OCHOBBI pacyeTra BBICOTHI MAacCOOOMEHHBIX ammapaToB C
HENpPEephIBHBIM M CTYNEHYATbIM KOHTAKTOM (pa3. J[Ba OCHOBHBIX METO/Ja pacyeTra: Ha OCHOBE
KOX(Q(PHUIHMEHTOB Maccolepesayd U Ha OCHOBE IOHATHUS TEOPETHUYECKOW CTYNEHHW pa3/eeHusl.
[TonsTHe YKca €IUHUI TIEPEHOCa U BHICOTHI eMHUIIBI epeHoca. dakTop Macconepenauu. CpenHss
JBIDKYILAS CUIJIa Maccoliepeiaud. BimsHue mpoaoibHOro NepeMeInBaHus Ha CPETHIO0 IBUKYIITYIO
cuy Macconepenaud. Ilpomenypa pacyera, oOcHOBaHHasT Ha OOBEMHBIX Kod(hduumenTax
Maccorepenauu. ['paduueckuii 1 aHATUTUIECKUI METOIBI pacyera.

Pacuet BBICOTBI MAaCCOOOMEHHBIX aMIapaToB CO CTYNEHYATHIM KOHTAKTOM (a3. DPPEeKTHBHOCTD
cryniear o Mapdpu. Cs3p uncia enuHul] neperoca u jokanpHoro KIIJ[ crymenn mo Mapdpwu.
YucrieHHBIH pacyeT «OT CTYIEHH K CTYIIEHU» U ero Tpadudeckast HHTepIpeTays ¢ UCIOIb30BaHUEM
«KUHETUYECKOM nuHum». Yuer cTpykTypsl motokoB u KIIJ[ Tapenku. OcobGeHHOCTH pacuera
TapeabuaThIX KOJOHH HAa OCHOBE IMOHATHS TEOPETHYECKOW Tapenku. YUcio ACWCTBUTENBHBIX U
TeopeTudyeckux Tapenok. I (HeKTUBHOCTH TaAPEIKH.

ParmonanbHbIid BEIOOP B3aMMHOTO HAlpaBIICHUS JABIKEHHS (a3 M OpraHU3aIH MOTOKOB B
MacCOOOMEHHBIX arlnaparax.
3.5._AGcopOrus.

OOu1re MPUHIMIIEI YCTPOWCTBA U KIIaccU(UKALUS allapaToB Ui MaCCOOOMEHHBIX MPOIECCOB
B cucTemax "ras(map)-kuakocts". OcoOeHHOCTH KOHCTPYKIINK abcopOepoB.

OcHoBHbIE TUTIBI U 00JaCTH IPUMEHEHUs a0copOepoB: HACAJOUYHbIE U Tapelb4yaThle KOJOHHBI,
ammapatbl CO CIUIOUIHBIM M CEKIMOHMPOBAaHHBIM  0apOOTaXHBIM  CIIOEM, ammaparbl ¢
JUCTIEPTUPOBAHUEM JKUTKOCTH.

CxeMbI a0COpPOIIMOHHO-/IECOPOIIMOHHBIX YCTAHOBOK C BBIICJICHHEM H3BJICUCHHOTO KOMIIOHECHTA
U pereHeparuei abcopOeHTa (J1ecopOruei mpu MoBBIIEHHON TeMIepaType, MOHMKEHUEM J1aBICHHUS,
OTIYBKOH HHEPTHBIM HOCUTEIIEM).

3.6. Juctunnsius. Pextudukanms.

Paznenenne nucTWLISALMENH >KUIKUX TOMOT€HHBIX CMeCel M CHKMIKEHHBIX ra3oB; 00JacTu
MPUMEHEHHS U OCOOCHHOCTH MPOBEIEHUS MPOLIECCOB IPU PA3IUUYHOM JaBICHHH.

[TapoxuaKkocTHOE paBHOBECHE JJIsI CHUCTEM C TIOJHOM M OrPaHWYEHHOW B3aWMHOMU
PacTBOPUMOCTBIO M €T0 BIHMSIHHE Ha BO3MOXKHOCTD pa3/elIeHHs] KOMIIOHEHTOB JUCTHIUISIIMOHHBIMU
MeToaaMu. Pacuet paBHOBecHs Ui UAeaIbHBIX OMHAPHBIX CMeceH.

IIpocras u ¢pakumoHHAs MEperoHkKa; rneperoHka c¢ aeduaermanuei. MaTtepuanbHblii OanaHc,
pacuer BBIXOJa MPOAYKTa M €ro CpeJHEero cocTaBa NpHU IMeperoHke OMHApHBIX cMmeced. Cxembl
ycTaHOBOK. TermsioBbie 6alaHChl U PacYeT PacXoA0B TEIUIOHOCUTENEH JIJIsl 3TUX MPOIIECCOB.

Pextudukamus. POU3NKO-XUMHUYECKHE OCHOBBI U OCOOEHHOCTH YCIIOBHHM IpPOBEICHHUS
nporieccoB. CXeMbl YCTAaHOBOK IS HENMPEPHIBHOW M TEPHOAMYECKON PEKTH(PHUKAIMKA OWHAPHBIX
cmeceil. OcoOOEHHOCTH YCTpOMCTBa ammaparoB (HACaJ0YHBIX M Tapelb4yaThlX KOJOHH) M BBIOOpA
PEXHUMOB UX pabOTHI pHU peKTU(dUKanHU (10 cpaBHEHUIO ¢ abcopOiiueit). OcoOGeHHOCTH YCTpOHCTBA
Y BapuaHThI paboTHI HcTIapuTeNie 1 JedrerMaTopos.

MogenmupoBaHie W pacyeT TMPOIECCOB W AamlapaToB NPH HEMPEPHIBHON pEKTH(HUKAINN
OuHapHbIX cucTeM. OCHOBBI YHCIEHHOTO0 M TpadoaHaTUTHYECKOrO0 METOJ0B. MarepuanbHbIi
Oananc. Paboune nunun. Onpesenenne MUHUMaIbHOTO U padodero ¢iermoBoro uncia. TemnoBoit
OajaHc W pacyeT pacxo/0oB TerioHocuTenel. [IpuHIMIIBI TEXHUKO-9KOHOMUYECKONH ONMTHMHU3AINH
pu pacdere padodero (IerMoBOro 4Mcia, pa3MEpPOB ammapaTypbl M HEPreTUYECKUX 3aTpar.
OcCHOBBI pacyeTa Taperb4yaThlX U HACAJ0UYHBIX PeKTU(PHUKAIIMOHHBIX KOJIOHH.

Pazgen 4. Ilpomecchl W anmapatbl pa3sjiesleHHsl TeTePOreHHbIX cHCTeM (OCHOBHBIE
THAPOMEXaHUYeCKHe MPOLECCHI).

4.1. PaznienieHune reTeporeHHbIX cucteM. OCHOBHbBIE MOHATHS U METOIbIL.
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Krnaccudukanus *uAKUX U Ta30BbIX TE€TEPOTEHHBIX CUCTEM: CYCIIEH3UHU, SMYJIbCUU, TEHBI,
MBUTH, TYMaHbl. MaTepuanbHbIi 6aTaHC MPOLIECCOB Pa3/IeICHUS TETEPOTEHHBIX CUCTEM.

Onenka 3(GPeKTUBHOCTH W BHIOOP ONTHUMAIBHBIX MPOIECCOB M AMapaToOB IS pa3IeICHUS
TETEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKIACHHUS.

Pa3nenenuie ;kuIKUX U Ta30BbIX CUCTEM B IOJIE CHII TsKecTH. PacueTr ckopocteil cBoO0OAHOrO 1
CTECHEHHOTO OCaXJICHUS TBEPJIbIX YACTHUI] MApO0Opa3HO U OTIMYHBIX OT Hee (POpPM B TOJIE CHIIBI
TSKECTH.

[Ipoueccsl 0TCTanBaHKs U YCTPOMCTBO anmnapaToB pa3AciICHUs] CYCIIEH3HM, IMYJIbCUN U TIBUICH.
Pacuer moBepXHOCTH OCaXIE€HHSI U MPOU3BOAUTEIBHOCTH OTCTOMHUKOB. YCTPOMCTBO U ACHCTBUE
IUKJIIOHOB (IIPOCTHIX M OaTapelHbIX ), THIPOLHKIOHOB.

4.3. Teuenue KUJKOCTU Yepe3 HENOIBUYKHBIC 3EPHUCTHIC U ICEBAO0KMKEHHBIE CIIOU.

3HaueHue THAPOJMHAMHUKU 3EPHUCTBIX CJIOEB B Ipoleccax (UiIbTpoBaHUs, TEIUIO- U
MaccooOMeHa, TeTepOreHHOro karanumza u Jp. OCHOBHBIE XapaKTEPUCTHUKU 3THUX CJIOEB:
JUCIIEPCHOCTb, YJElbHasi MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJIEHTHBIN AMaMeTp KaHaioB. Pacuer
THUAPABIMYECKOTO COMPOTUBIEHUS CJIosl. [mapaBIWyeckoe COMPOTHBICHUE CJIOEB HACAIOK
MIPOMBIIIIJICHHBIX MAacCO- U TEIUIOOOMEHHBIX ammmapaToB.

Pexxumpl TedeHHMs TOTOKOB B HACAJOYHBIX KOJIOHHAX. ['mapaBinueckoe COMpOTHBIICHUE,
SIBJICHUSI TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCUH (ha3 U PacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'upponuHamMuka — MCEBAOOKMKEHHBIX  (KumAmmx)  cimoeB.  OOnacte  mpuUMEHEHUs
NCceBIOOXKIKEeHHsI. OCHOBHBIE XapaKTEPUCTUKU TICEBAOOKUKEHHOTO cOocTosiHUSA. ['mapaBinueckoe
compoTtuBieHue. PacueT ckopocTeil TCEeBIOOXKMKEHHS U CBOOOJHOIO BHUTaHHUS, BBICOTHI
MICEBIOOXKIDKEHHOT0 cliosi. OIHOPOJHOE W HEOAHOPOAHOE TMCeBAOOKIKeHHE. (OcoOeHHOCTH
[ICEB/IOOXKIKEHUS TOJIUANCIEPCHBIX clloeB. [IHEBMO- M TMAPOTPAHCHIOPT 3E€PHUCTBIX TBEPABIX
MaTepHaoB.

4.4. OunsTpoBaHUE CYCIICH3UH 1 OYNCTKA ra30B OT ILUICH.

Crienin(rka OBEICHUST OCA/IKOB KaK 3EPHUCTBIX CJIOEB: C)KUMAEMBbIC M HEC)KMMAEMBIE OCAJIKH.
Bunet ¢unsTpoBanbHbBIX meperopogok. MDakTopbl, BIUAIONME HA CKOPOCTh (UIBTPOBAHHUSL.
OuIbTPOBAHUE TIPU TOCTOSHHON CKOPOCTH (PHIBTPOBAHUSA. DKCIEPUMEHTAIBHOE OINpeeIeHIe
KOHCTaHT ypaBHeHUs punbTpoBanus. Knaccuduxanus u ycTpoiicTBO OCHOBHBIX THIIOB HEMPEPHIBHO
Y TIEPUOIUYECKH padOoTaAONINX (PHUIBTPOB U QUIBTPYIOMINUX IIEHTPUYT.

4. O6beM yueOHOM AUCIUTUINHEL.

Beero Cemectp
Bun yue6Hoit paboThl > 6
3E Axap. 3E Axap. 3E Axaj.
. T, .

OO61ast TpyI0€MKOCTb TUCIUILTUHBI 11 396 5 180 6 216
KonTakTHasi padoTa — ayIuTOpHBIE 4,45 160 178 64 267 96
3aHATHS:
Jlexnun 1,78 64 0,89 32 0,89 32
[MpakTnueckue 3ausatus (I13) 1,78 64 0,89 32 0,89 32
JIaboparopHsbie paboTsl (JIP) 0,89 32 - - 0,89 32
CamocrosiTeJibHAsI padoTa 4,55 164 2,22 80 2,33 84
CaMocTosTeTbHOE U3YUCHHE PA3/ICIIOB 455 164 222 80 233 84
JIACIUITIMHBI
Buabl kKoHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas pabora — mMpoMeXyTOUYHAS 08 0,01 0.4 0,01 04
arTecTanus 2,0
[ToaroroBka K sK3aMeHy. 71,2 0,99 35,6 0,99 35,6
Buj UTOroBOro KOHTpPOJIS: JK3aMeH IK3aMeH
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Beero Cemectp
Bun yae6Hoit paboThl > 6
3E Actp. 3E Acrtp. 3E Acrtp.
q, q. q.
OO01mmast TPy I0eMKOCTh TUCITATLTIHBI 11 297 5 135 6 162
KonTakTHasi padoTa — ayIuTOpHBIE 4,45 120 178 48 267 79
3aHSTHS:
Jlexuuu 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
JlaGopaTtopusie paboTsl (JIP) 0,89 24 - - 0,89 24
CamocrosiTesibHasi padoTa 455 123 2,22 60 2,33 63
CaMocTosTenbHOE U3YUCHHE Pa3/IeIOB 4,55 123 222 60 233 63
JVCIIATUTHHBI
Buabl koHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonTaktHass pabora — mpomMexyTo4yHas 0,6 0,01 0.3 0,01 03
arrecralus 2,0
[ToaroroBka K 3K3aMeHY. 53,4 0,99 26,7 0,99 26,7
By uTOrOoBoro KOHTpoOJIA: JK3aMeH JK3aMeH
AHHOTaUHA padoyeii MPOrpaMMbI THCHUTLIHHbI
«O0mas xXuMuyecKasi TEXHOJIOTHD»
1. Heap pucuumiumHbl — QopMHUpOBaHME 3HAHMM B o00JacTH peaau3alud XUMHUKO-

TEXHOJIOTUYECKHX IMPOILECCOB C YYEeTOM (PU3UKO-XMMHUECKUX OCOOCHHOCTEH MPOTEKAIOMINX
peaknmii, BbIOOpa ONTHMAIBHBIX YCIOBUH pEANTM3YeMBIX IPOIECCOB, BBHIOOPA A(P(HEKTUBHBIX
pPEaKToOpoB, MPHOOPETEHUS HABBHIKOB B COCTAaBICHUHM MaTepUajbHBIX U TEIUIOBBIX OalaHCOB, B
pacuere IpoLEecCOB U PEaKTOPOB Ha OCHOBE MaTEMATHYECKOI0 MOJIETMPOBAHUS, TIOTyYEHHS 3HaHUN
B o0iacT pa3paboOTKu dSHeprocOeperaronmx XUMHUKO-TexHosornyeckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOHBIX TEXHOJOTUIN Ha MPUMEPE COBPEMEHHBIX IPOU3BO/ICTB.

2. B pe3ysabTare nu3yyeHusi IUCHHUIIUHBI 00y YA CS T0JT/KEH:

Obnadams CIeTyIONMMU KOMIIETCHIIUSIMU U HHIUKATOPaMU MX JTOCTHIKEHUS:
OIIK-2.2, OIIK-2.5, OIIK-2.8.

3namey:

— OCHOBBI TEOPUHM XUMUYECKHX ITPOLECCOB U PEAKTOPOB;

— METOJIOJIOTHIO HCCIIEOBAaHUS B3aUMOJECUCTBUS XMUMHYECKUX INPEBPALICHUN U SIBICHUN
IIEpeHoca Ha BCEX MacCIITaOHBIX YPOBHSX;

— METOJIUKY BBIOOpa peakTopa U pacuéra npoliecca B HeMm;

— OCHOBHBIE PEaKIIMOHHBIE TPOLIECCHI U PEAKTOPBI XUMUYECKOW M OMOTEXHOJIOTHH;

— OCHOBHBIE€ IPHUHIUIBI OPraHU3aluy XMMHYECKOTO MPOU3BOJCTBA, €r0 HEPAPXHUECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XUMHUYECKHE IIPOU3BOCTBA.

Ymempy:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XHUMHUYECKOTO IPOLIECCa;

— BBIOpATh pallMOHAIILHYIO CXEMY IIPOM3BOJICTBA 3aJaHHOTO MPOJTYKTa;

— OLIEHUTh TEXHOJOTNYECKYIO 3((PEeKTUBHOCTH POU3BO/ICTBA;

— BBIOpATh 3(PPEKTUBHBIN THI PEaKTOpPa;

— IIPOBECTH pPacyeT TEXHOJIOITMYECKUX ITapaMEeTPOB I 3aJaHHOTO IIPOLIECCa;

— OIPEJENUTD ITapaMeTPhl HAMIIYYILIEH OPraHU3alliy IPOLECCa B XUMUYECKOM PEAKTOPE.
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Bnaoems:

— MeToJaMH aHanu3a 3(pPEeKTUBHOCTH PabOThI XUMHUUECKUX MPOU3BO/ICTB;

— METO/IaMH pacyeTa U aHaJIN3a MPOLECCOB B XUMHUYECKHUX PEAKTOPAX, OMPEACTCHUS
TEXHOJOTNYECKUX MOKa3aTeseH;

— METO/1aMH BHIOOpA XUMUUECKHX PEAKTOPOB.

3. KpaTkoe conep:xkaHue TMCHUILTHHBI:

Paznen 1. Xumuyeckasi TeXHOJIOTUSI 1 XUMHUYeCKOe IIPOU3BO/ICTBO.

1.1. OcHoBHBIE ONIpejIeTeH s U TI0JI0KEeHHSI.

Xumudeckass TeXHOJOrusA. OOBEKT XMMHUYECKON TEXHOJOTHH. MEXKOTpaciIeBOl XapakTep
XMMHYECKON TEXHOJOTHH. Pa3BUTHE XMMUUECKUX MPOU3BOJCTB U XMMHUYECKON TEXHOJIOTHH. MecTo
XUMHYECKON TEXHOJOTUU B MPOMBIIUICHHONH cdepe U METOJOB XMUMHYECKONW TEXHOJOTHUU B
HEXUMUYECKUX  OTpacisiX MNpoMmbllUIeHHOCTH. CHCTeMHBIM aHaIU3 CIOXKHBIX CXeM U
B3aUMOJCHCTBUI JJIEMEHTOB CXE€Mbl — IIOHATHE M coJepkaHue Mertojga. dusznueckoe u
MaTeMaTU4eCcKoe MOJCIMPOBAHUE, ONPECICHUE U OCHOBHBIC MOHSTHS, KX MECTO B MH)XEHEPHO-
XUMHUYECKHUX HCCIIEIOBAaHUAX U pa3paboTkax. MecTo u 3HaueHHWE HATypHOTO U BBIYHUCIUTEIHHOTO
skcriepuMmenTta. CojepkaHue 1 3a7a9d yaeOHOTo Kypca.

1.2. Xumuueckoe mpou3BoACTBO.

[TonsiTHE O XWMHUYECKOM TPOU3BOACTBE. MHOrO(QYHKIMOHAIBHOCTh XHUMHYECKOTO
npousBojcTBa. OOmas CcTpyKTypa XHUMHYECKOTO MpPOU3BOJACTBA. (CHOBHBIE IMOJCHUCTEMBI
XUMUYECKOTO  Npou3BojACTBA. (OCHOBHBIE  TEXHOJIOTHYECKHE  KOMIIOHEHTBI ~ XHMHUYECKOTO
IIPOU3BO/ICTBA.

KauectBeHHblE M KOJIMYECTBEHHBIE  TOKa3aTeJM  XWMHYECKOTO  IMPOU3BOJICTBA:
TEXHOJIOTHYECKUE, IKOHOMHYECKHUE, SKCIUTYyaTallUOHHBIE, COLUAIIbHBIE.

1.3. CoipbeBble pecypchbl, BO/Ia M JHEPIrusi B XUMUY€CKOM MPOU3BOICTBeE.

Krnaccudukanus ChIpbeBBIX PECypCOB IO Pa3IUYHBIM IpH3HAKaM — ()a30BOMY COCTOSHUIO,
MIPOUCXOXKACHUIO, HUCTOYHHKAM. MuHepalbHOe ChIpbe (pyIObl M TOJIE3HBIE HCKOIAEMBIE),
OpraHWYECKOE TPUPOJHOE ChIphe (FOPIOYME HCKOIAEeMbI€), PACTHUTEIHHOE U JKMBOTHOE CBHIPHE,
BTOPUYHOE CHIPhE — MX HCIOJIb30BaHHE U MyTH TepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHOM
00paboTKu ChIpbsi (OOOTallleHHWe, OYKMCTKA, MOATOTOBKA K TPAHCIOPTHUPOBKE U TepepadoTKe).
[TonsTHe, CymHOCTH W TPUMEPHl YIIyOJIEHUS HCIONb30BAHMS CHIPbA, KOMOMHHUPOBAHUS
MIPOU3BOJICTB M KOMILIEKCHOM MepepadOTKH ChIPbsI.

3HaYeHHE W HCIOJB30BAHME BOABl B XUMHUYECKHMX MPOU3BOJICTBAX. VCTOYHMKU BOJBI.
TpeboBaHus K TEXHOJIOTUYECKOUN U OBITOBOI Boje. [IpoMbIieHHAas! TOATOTOBKA BOJABI M METO/IBI €€
OUYUCTKH OT npuMecei. OCHOBHBIE METO/Ibl KOHTPOJISI Ka4eCTBa BOIbI. DKOHOMMSI BOJIOTIOTPEOICHUS
B IIPOU3BOJICTBE. BO/I00OOPOTHBIE CHCTEMBI.

Buibl 1 HICTOYHUKH YHEPTUU B XUMHUYECKON MTPOMBIITUIEHHOCTH. Macitadbl moTpeOIeHus U
CHOCOOBI YMEHBIIIEHUS SHEPreTHUecKuX 3aTpaT. CyIHOCTh M IPUMEPHI pETeHepaIiy U PeKyIepalu
SHEPTUH. DHEPTOTEXHOJIOTUYECKUE CUCTEMBI. BTOpUUHBIE YHEPTETUYECKUE PECYPCHI.

Pa3nen 2. TeopeTuyeckue 0CHOBBI XHMHYECKHX MPOLIECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIpeAeTeHUs U TOJIOKEHHUSI.

DU3NKO-XUMHUUYECKHE 3aKOHOMEPHOCTH XMMHUYECKUX MPEBPAIICHUN — CTEXHOMETPUUECKHE,
TepMOJAMHAMUYECKHEe, KUHeTH4Yeckue. [loka3zarenm XWMHUYECKOTO TPEBpaIlleHus — CTENeHb
MpeBpalleHus], BBIXOA MPOAYKTa, UHTerpanbHas u nuddepeHansias celeKTUBHOCTH, CKOPOCTH
pEeaKINu U MPEeBPaIEHUs PEareHTOB.

2.2. XuMU4YecKHe mpoIecchl.

Omnpenenenne. Knaccudukanus XUMHYECKHX MPOIECCOB MO Pa3IUYHBIM TpPU3HAKAM —
XUMUYECKUM (BHJI XUMHYECKOM peaKIuu, TEPMOIMHAMUYECKUE XapaKTEPUCTHKH, CXema
MpeBpalieHuii) 1 (Ga3oBbIM (YHCIIO U arperaTHoe cocTostHue (hasz).

['omorenHsli xumuyeckuii mpouecc. OmnpeneneHue W NpUMEPHL. BiusHHEe XUMHYECKUX
MIPU3HAKOB M YCJIOBUH MPOTEKaHUs Mpoliecca Ha ero rnokazarenu. CrocoObl HHTEHCU(UKAITIH.
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[TonsiTre onTUMaNbHBIX TeMiieparyp. OnTUMallbHbIE TEMIIEPATYPhI sl 00paTUMBIX U HEOOPATUMBIX
9K30- U SHIOTEPMUUYECKHUX PEAKIIUM.

I'ereporenHsblii (HEKaTAIUTUYECKUI) XUMUYeCKUil mporecc. OmpenenaceHue U INPUMEPSI.
Crtpyktypa mpoliecca M €ro cocrabisommue (craguu). Habmomaemass CKOpOCTh XUMHYECKOTO
npeBparierus. O0macTu (peKUMBbI) IPOTSKAHUS TPOIIecca, TUMUTUPYIOMIAsT CTaIHS.

I'eTeporeHHblii XuMHUYECKH mporecc 'ra3 (KuUAkKocTh) - TBepaoe". OO6ocHoBaHue,
MOCTPOCHUE W aHAIM3 MATEMAaTHYECKON MOJENIU MJisi peakuuid ropeHus (Mojenb "CKMMaromascs
cdepa") u TomoxuMuueckor (Moens "'c HeB3auMoaeicTByomUM sipoM"). Habmromaemast CKOpocTh
MpPEeBpAICHNS, BpEeMs TMPEBpAIlCHUs W MYyTH WHTCHCH(PHUKAIMM I Pa3IMYHBIX O00JacTei
MPOTEKaHUs Ipolecca.

'eteporennsiii xumMuyeckuil mpoiecc 'ra3 (GKUAKOCTb) - KUAKOCTh'. OOOCHOBaHUE,
IIOCTPOCHHE U aHAJIN3 MaTeMaTHuecKoi Mmonenu. Habnrogaemass CKOpoCcTh MpeBpallieHus U 001acTi
nporekanus npoiecca. [lytn nHTeHCuUKAIUU T Pa3IMYHBIX PEKUMOB IIpoIiecca.

Karanmurnueckuit mpouecc. OmpeneneHue, KiacCUPpUKAIMA, TpPUMEpHL. [ eTeporeHHbII
KaTaJu3 Ha TBepAOM KaranuzaTope. OOOCHOBaHME, IOCTPOCHUE U AHAJIU3 MAaTEMaTUUYECKON MOJIEIN
Ha KaTaJTUTHUYECKOW IMOBEPXHOCTH M B MOPUCTOM 3€pHE KaTanuzaropa. Halmromaemas cKOpOCTb
npeBpalieHuss M o0nactu mporekaHus mnpouecca. CTeneHb MCHOIb30BAaHUS BHYTPEHHEH
noBepxHOCTU. [1yTn nHTeHCHpUKAIK KATaTUTHUYECKHUX TPOIIECCOB.

2.3. XuMH4ecKHe peakTophbl.

OmnpeneneHre W Ha3HAu€HHE XUMHUYECKOrOo peakTopa. PeakTopsl B XUMHMUYECKHX U
HEXMMHUYECKUX OTpacisX NPOMBIIIICHHOCTH. (O030p THUNOB XHMHUYECKHX PEAKTOPOB, UX
CTPYKTYPHBIE 3JIEMEHTHI (peaKLMOHHAs 30HA, YCTPOMCTBA BBOJA M BBIBO/A, CMEILICHUS, pa3/ie/ICHHs
U pacrpeiesieHus TOTOKOB, TETNI00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE TIPOIIECCHI U SIBIICHUS B HUX.

Cuctematu3zanysi IpoOLECCOB B XMMHUYECKOM peakTope MO MacluTaly UX NpPOTEKaHUs:
XUMHUECKas peakusi, XMMUYECKHUI MPOIIECC B IIEMEHTAPHOM 00BEME, ITPOLIECCH B PEAKIIMOHHOM
3JIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aUMOCBSI3b U HEPAPXUUECKasi CTPYKTypa MaTeMaTHUECKON
MOJIeNH npoliecca B peakTope. [Ipumepsl nporieccoB B pa3iUyHbIX BUAAX XUMUUYECKUX PEAKTOPOB.
Knaccugukanus npoueccoB B peakTopax Mo pa3IMuHbIM IPU3HAKAM - BUJI XUMHUYECKOTO ITpoIiecca,
OpraHM3alys MOTOKOB PEareHTOB (CXeMa JBH)KEHHUS PETEHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B
PEaKIIMOHHOM 30HE), OpraHu3alMsl TEIUIOBBIX MOTOKOB (TEIUIOBOWM PEXHM, CXeMa TEeII00OMEeHa),
CTallMOHAPHOCTH MpoIiecca.

OO6ocHOBaHME U MOCTPOCHHE MaTeMaTHYECKOW MOJIENU Mpollecca B PeakTOpax pazIMyHOTO
THIMA KaK CUCTEMBbl YpPaBHEHMH MAaTe€pHaJIbHOTO U TEIUIOBOrO OallaHCOB Ha OCHOBE JIAHHBIX O
CTPYKType€ NOTOKAa, XMMHUYECKUX IPEBPALICHMSX, SBICHHUAX IEPEHOCA TEIUIAa M BEILECTBA U HX
B3auMojeicTBuu. CuctemMaTtu3anus M KiacCU(UKAIUs MAaTeMaTHYEeCKUX MOJIEJel MpoIecCOB B
peaKkTopax.

M3oTepmuueckue mporecchl B XUMHUYECKOM peakTope. BiusHue CTpyKTypsl IOTOKa
(uaeanpHOE CMEIICHUE U BBITECHEHNE), CTALlMOHAPHOCTH Mpoliecca (MPOTOYHBIN U MEPUOINYECKUI),
IapaMeTpoB M YCJIOBHM NIpOTEKaHUs Ipolecca (Temreparypa, KOHLEHTpalus, JaBleHUE, 00beM
PEaKIMOHHOM 30HBI, BpeMs), BHJIAa XUMHYECKOH peakuuu (mpocTas M CilOoXkHasg, oOpatumas u
HeoOpaTuMasi) U ee MmapamMeTpoB Ha MpoMIM KOHLIEHTpAMi U MOKa3aTeau Mpolecca B peakTope
(cTerneHp MpeBpALLEHUS, BBIXO IPOAYKTA, CEJIEKTUBHOCTD Mporiecca). OCHOBBI pacueTa Mpolecca B
peaktope. ComnocraBieHue 3(QpPEeKTUBHOCTH MPOLIECCOB B PEAKTOpaX, OMHCHIBAEMBIX MOJEISIMU
UJIEATBHOTO CMEILIEHUS U BBITECHEHUS.

Heuzorepmuueckue npoiecchl B XUMUYECKUX peakTopax. OpraHu3zaius TEIIOBbIX TOTOKOB
U PEeXUMOB B XMMHMUYECKHUX peakropax. Pacmpenenenue temmneparypbl, KOHIEHTPALMA U CTEIIEHU
MIPEBPALICHHS B PEaKTOPE B pexXUMax HI€aIbHOTO0 CMEIICHUS U BHITECHEHUS, alnadaTHueCKOM U C
TermoooMeHoM. CBsI3b TeMIlepaTypbl M CTENEHU INPEBpPAIICHUs B aquadaTMYECKOM Ipolecce.
ConocraBieHne ¢ U30TEPMUUECKUM PEKUMOM. YHCIO0 M YCTOHYMBOCTh CTAllMOHAPHBIX PEKUMOB B
peakTopax UealbHOIO CMEIIECHUS.

2.4. TIpoMbllILIEHHBbIE XUMHYECKHE PeaKTOPBI.
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Ha xoHkpeTHBIX NpuMepax MPEeAMETHO PACCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI IS
MIPOBEJICHUSI TOMOTEHHBIX, I'€TEPOT€HHBIX W KaTaJUTHUYECKUX MPOLECCOB — THUIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKMUMA, 00JIACTH UCTIOIH30BAHUSI.

Paznen 3. XuMnueckoe npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYeCKasl cucTeMa.

3.1. CTpykTypa H onMcaHue XMMHKO-TeXHOJIOTHYeCKOH CHCTeMBI.

XHWMHYECKOE TMPOU3BOJICTBO KaK XUMHKO-TexHojoruueckas cuctema (XTC). Ilonstue
cucrembl 1 XTC. CocraB XTC: amemeHTsI, cBsi3U, moacucteMbl. DnemMeHTsl X TC, knaccudukanms
[0 BUJY INPOLECCOB U Ha3HaueHuio. TexHosjormueckue cBs3u aneMeHToB XTC (moTokm).
[TocnenoBarenpbHas, NapajulelibHasi, pa3BETBICHHAs, IMOCIEA0BaTeIbHO-00BOqHAs  (Oaiimac),
oOparHas (peLUKII) TEXHOJIOTUYEeCKUe CBsI3U. X cxeMbl U Ha3HAUYEHUE.

Onucanue XTC. Buner mozeneit XTC - ommcarenbhbie U rpadudeckue. OnucareibHbIe
MOJIETIM - XUMHUYecKas cxeMa U MaTeMaTtuueckas mojensb. ['paduueckue moaenu - GyHKIIMOHANbHAS,
TEXHOJIOTMYECKasi, CTPYKTypHasi U Jpyrue (crnernuanbHbie) cxembl. HazHaueHue, mpumMeHeHUE U
B3aMMOCBS3b MOJIEIIEH.

3.2. Anaim3 XTC.

[Tonsitue, 3amaun u pe3ynbrarsl aHamza X TC - cocrosinne XTC, MaTepranbHBIA U TETLIOBOM
0ayaHChl, TOKA3aTeIN XUMAYECKOTO TIPOU3BOJICTBA.

Cpoiictea XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEXHUMOB JJIEMEHTOB, Pa3IHMYUE
ONTUMAJIBHOCTA 7JJIEMEHTa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTH U CYIIECTBOBAHME
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHbli ¥ TETUIOBOM OanaHChl. MeToaMKa COCTaBIEHUSI U pacueTa MaTepHalbHbIX U
terioBeiX OanancoB XTC u ee moacucteM. OcoOeHHOCTH pacueTa 0aJaHCOB B CXEMaX C PEIUKIIOM.
dopMbI TIpeicTaBIeHUs 0aIaHCOB (TaOIHUIIbI, TUArPaMMBbI U Ap.).

MatepuanbHblii 6aaHC 1711 MacCOOOMEHHBIX U PEaKLMOHHBIX 3JeMeHTOB. Vcnonas3oBanue
CTEXHOMETPUYECKUX, TEPMOJMHAMUYECKUX U MeX(a3HbIX OallaHCOBBIX COOTHOIIEHUH. CTeneHb
HCIIOJIb30BaHHUS CHIPBEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTUYecKUil (M0 MOJHOW 3HEpPruM) M dKCEepreTHyecKuil OajaHChl U
KIIJ. Ux comocrapienue u ucronb3oBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Tonsarue u 3anauun cunre3a XTC. OcHoBHbIe 3Tanbl pazpadoTku XTC. Poss MaTeMaTH4ecKUX
U IBPUCTUYECKUX METOJIOB.

OcHoBHble KkoHUEenuMM npu cuHTe3e XTC: MOIHOE MCNOIB30BAaHUE CBIPHEBBIX U
JSHEPTreTHYECKUX PECYpCOB, MUHUMM3ALHs OTX00B, ONTHMAJIBHOE UCIIOJIb30BaHUE anmnaparypsl. Mx
coJiep;KaHue U crocoOb! peanuzannu. KomOMHUpOBaHHBIE TPOU3BOJICTBA, COBMEIIEHHBIE TIPOLIECCHI,
BTOPHUYHBIE JHEPTETUUYECKHE PECYPCHI, JHEPTOTEXHOJIIOTHUECKHE CUCTEMBI, ntepecTpanBaemble XTC,
3aMKHYTbIE, MaJTOOTXO/IHbIE IPOU3BO/ICTBA - UX MOHATHS, OCOOEHHOCTH U IPUMEHEHHE.

OnHOpO/IHBIE TEXHOIOTUYECKHE CXEMBI: CUCTEMa PEKYIepaTUBHOIO TEIUIOOOMEHa, CUCTEMa
pa3fesnieHns MHOTOKOMIIOHEHTHOW CcMecH, cuctemMa peakTopoB. (OCHOBBI IOCTPOEHUS HX
ONTUMAJIbHOU CTPYKTYpPbI

Pazgen 4. [IpoMblnIeHHbIEe XUMUYECKHE IIPOU3BOACTBA.

XHUMHYECKHE TPOU3BOJCTBA PACCMATPUBAIOTCS IMPEIMETHO KaK pealn3alysi HW3Y4YEHHBIX
TEOPETUYECKUX OCHOB XHMMHUKO-TEXHOJOTHYECKHUX TporeccoB U XTC, KOHUENIUHA MOCTPOCHUS
BbIcok03(pexkTuBHOM XTC. OCHOBHOWM aKIEHT Jenaercs Ha (U3UKO-XUMHUYECKHUE OCHOBBI
KOHIIETIIINY ITOCTPOEHUS TEXHOJIOTUYECKON CXEMBbI TPOU3BOJACTBA U €ro nojcucteM. [IponsBoactso
cepHoil kucinotel. [IpousBoxactBo ammmaka. IIpomsBoacTBo as3oTHoM kucnotsl. IIponsBoncTBo
CTHpOJIA.

Pazgen 5. CoBpeMeHHbIe TeH/IEHIIUH B PAa3BUTHH XUMUYeCKO# TeXHOJIOTHH.

Texyiee cocTossHUE XUMUYECKOW NMPOMBIIUIEHHOCTH B MHUpPE U TEHJAEHLUHU €€ Pa3BUTHSL.
IlepcrieKTHBHBIE UCTOYHUKHU CBIpbS M 3HEpruu. Knacrepmzanus XMMHYECKON IPOMBILIIEHHOCTH.
CoBmMmenieHHble ponecchl. [ MOkue u nepectpanBaeMble TEXHOJIOTHYeckue cxeMbl. HoBbie XMMHKO-
TEXHOJIOTUYECKHUE MPOLIECCHl M CIIOCOOBI MOTyYeHHs! MPOAyKToB. HaHOTeXHOMOTHS.
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4. O6bEM yueOHOM JUCTIMITINHEL:

O0beM TUCHUTLIUHBI
Bup yueOHoii padoThI 3E Axkaa. | Acrtp.
. .

OO0mast Tpy10eMKOCTh M CHHIIJIMHBI 4 252 189
KonTakTHas padora — ayAuTOPHbIE 3aHATHA: 2,67 96 72
Jlexuu 0,89 32 24
[Tpaktrueckue 3ansatus (I13) 0,89 32 24
JlaGopaTtopusie paboTsl (JIP) 0,89 32 24
CamocrosiTesibHasi padoTa 3,33 120 90
CamocrosTenbHOe H3yYeHHE Pa3AeIOB TUCIUTUINHBI 3,33 120 90
Bua konTpoas:
JK3aMeH 1 36 27
KonraktHas paboTa — mpoMexyTouHast aTTeCTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bua nToroBoro KOHTpoJIst IK3aMeH

AHHOTanus padoyeii NporpaMMbl JHCHHUIIIMHbI
«Cucrembl ynpap/jieHHs XHMHKO- TEXHOJIOTHYECKHMH MPOLECCAMID)

1. Heab AUCHUNJMHBI — 1aTh 0a30BbIE 3HAHUS MO TEOPUM CHUCTEM YIPABICHUS XUMHUKO-
texHonoruueckumu npoueccamu (CY XTII), npuBuTh HaBBIKU U yMeHUs aHanu3a cBoicTB XTI, kak
O00BEKTOB YIPABJICHUS U TPAKTHYECKOTO TMPUMEHEHUS TEXHUICCKUX CPEJICTB YIIPABICHHUS.

2. B pe3yaibTare u3y4eHus: AUCHHUIIHHBI 00y4AKOIIMIiCS 10JT/KEH

Obnadams CIeayIONIMMU KOMIIETEHIIUSIMU ¥ UHIUKATOPAMHU UX JOCTHXKEHUS:
OIIK-2.3, OIIK-2.6, OIIK-2.9.

Buame:.

— OCHOBHBIE IIOHATHSI TEOPUH YIIPABIICHHUS;

— CTaTUYECKHUE U TUHAMHYECKHUE XapaKTePUCTHKN OObEKTOB YIIPABJICHUS;

— OCHOBHBIE BUJIBI CUCTEM aBTOMaTuueckoro ynpasienus (CAY) 1 3aKOHBI peryJIupOBaHNUS;

— tunoBble CAY B XMMUYECKOI TPOMBIILJIEHHOCTH;

— METOJIbI ¥ CPEJICTBA M3MEPEHHUSI OCHOBHBIX TEXHOJIOTUYECKUX ITaPaMETPOB;

— ycroiunBocTth CAY;

— OCHOBHBIE TTOHATHUS 0 HeNMMHEWHBIX CAY, peneiHbIX cucTeMax, JOTHYECKUX alTOPUTMAX
YIpaBJICHUS, aIaNTUBHBIX U ONTUMAIBHBIX CUCTEMAX YIPaBJICHUSI.

Ymemy:

— OTIpeNeIsATh OCHOBHBIE CTAaTHYECKHE W JIMHAMUYECKHE XapaKTePUCTUKH OOBEKTOB
YIpaBIICHUS;

— BBIOMPATh PAllMOHAIBHYIO CUCTEMY PETYIHUPOBAHMS TEXHOJIOTMYECKOTO MPOIIECCa;

— OIIEHUBAaTh YCTOMYMBOCTH CAY;

— BBIOMPATh KOHKPETHBIE THITHI TPHOOPOB 11t quarHoctuku X 111

Braoemy.

— METOJIaMH TE€OPHH aBTOMATHYECKOTO PEryJWpPOBAHUsS, OPTraHU3AIMH U pacdyéra CUCTEM
ONITUMAIHFHOTO YIIPABJICHUS MPOIIECCAMH XUMUUECKONU TEXHOJOTHH.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:
Pa311e.11 1. OcHOBHBIE TOHATHSA YiupaBJ/J€HUA XUMHKO-TEXHOJOTMICCKUMH MMpoueccaMu.
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3HaueHuEe aBTOMATHYECKOI'O YINPABICHUS JUIsl Pa3BUTHUS XMMHUYECKOH NPOMBIIIIEHHOCTH.
OCOoOEeHHOCTH YIPABICHHUSI XUMHUUECKUM MPEANPUIATHEM M XMMHUKO-TEXHOJIOTMUECKUM MPOLIECCOM.
TexHUKO-?KOHOMHYECKHH A(PPEKT BHEIAPEHHs] aBTOMAaTH3MPOBAHHBIX CHCTEM yrpaBieHus. Posb
CHCTEM YIpaBleHHs B obOecliedeHuH Oe30IaCHOCTH XHMMHUYECKOIO IPOMU3BOJACTBA U OXPAHBI
oKpyxaromieid cpeabl. OCHOBHbIE TEPMUHBI U onpeneneHusd. Mepapxus ynpasieHus. OCHOBHBIE
npuHLUNbl ynpasieHus. Kiaccudukanus cucrem ynpasinenus OyHkiuoHanbHas cTpykTypa CAY.
ITokasaTenu kadecTBa yNpaBIICHHUS.

Pa3nen 2. OcHOBBI TEOPUY ABTOMATHYECKOT0 YIIPABJICHHUSI.

Marematnueckue moxaenu CAY. Jlunamudeckue xapaktepuctuku CAY. Hcnonb3oBanue
OIlepalMOHHOr0 ucuuciaeHus i ananuza CAY. Tunosble AuHaMHUYECKHUE 3BE€Hbs. BpemeHHbIE U
YaCTOTHBIE XapaKTEPUCTUKHU. DKBUBAJIEHTHbIE IIPE0OPa30BaHMsI CTPYKTYPHBIX CXeM. Y CTOMUMBOCTh
muHerHBIX CAY ¢ 00patHOii cBsi3bto. Kitaccudukanys 1 0CHOBHbBIE CBOWCTBA OOBEKTOB YIIPABICHHUS.
Mertoab! onpesiesieHus: CBOMCTB 0OBEKTOB yrpaBiieHUsl. OCHOBHbIE 3aKOHBI PEryIHpoBaHus. Beioop
3aKOHA PEryJMpOBaHUS U ONPEJCIICHUE ONTHUMAJIBHBIX [apaMEeTPOB HACTPOMKHU IPOMBIIIICHHBIX
PEryJIsATOPOB.

Paznen 3. U3mepeHHe TeXHOJIOTMYECKHX MapaMeTPOB XMMHMKO-TEXHOJIOTHYeCKOI0
npouecca.

l'ocynapcTBeHHass cucTeMa IPOMBIIUIEHHBIX NPUOOPOB M CPEACTB aBTOMAaTU3aLUU.
OcCHOBHBIE TEPMHUHBI U ONPEAENICHNs MeTpojoruu. Meroasl usmepenuii. Cpeacrsa U3MEpUTEIbLHON
TEXHUKH, UX CTaTMYeCKUe M JAUHaMuuyeckue cBoicTBa. [lorpemnoctu uszmepenuit. CrocoObl
nepegayn MHPOpManuMu Ha paccrossHue. OpraHu3zauus JUcTaHIMOHHOM auarHoctuku XTII.
W3mepeHne OCHOBHBIX TEXHOJIOIMYECKHMX IIapaMeTpOB: JaBJEHUS, TEMIIEpaTyphl, pacxoja Hu
KOJINYECTBA, YPOBHS >KUJKOCTH M CBIIIy4YHUX MaTEpUaJOB, COCTaBa U (PU3UKO-XUMHUYECKUX CBOWUCTB
BEILIECTB.

Pa3nesa 4. OcHOBBI NPOEKTHPOBAHUS ABTOMATHYECKHUX CHCTEM YNpPaBJIeHHS XMMHKO-
TeXHOJIOTH4eCKUMH NPoLeccamMH.

Oco6ennoctu ynpasienuss XTII. Texuuueckue cpencta CAY. OCHOBHBIE pa3HOBHIHOCTH
YIPABIAIOUIMX YCTPOMCTB. THIBI, XapaKTEPUCTUKH M PacUET HCIOJHUTENIBHBIX MEXaHU3MOB M
perynupyroomux — opraHoB.  OdopmiieHue  NpPOEKTHOro  3aJaHUsl HAa  aBTOMATH3AllUIo
TEXHOJIOTUYECKOro mporecca. BeiOop Touek u3MepeHHsl, KOHTPOJIs, YIpPaBIseMbIX MapaMeTpoB U
yhapaBisomux Bo3aeiicTBuil. CTaHAapThl U YCIOBHBIE 0003HAYEHUS JUISI TEXHOJIOTUYECKUX CXEM.
OcHoBuble cBefeHuss 06 ACY TII B xumumueckoir npomsiinuieHHOCTH. [Ipumepsr ACY TII B
XUMHYECKON MPOMBIIIIEHHOCTH. OCHOBHBIE BBIBOJBI MO Kypcy. COBpEeMEHHBIE TEHACHLMH B
pazsutuu CY XTII.

4. O0BEM yueOHOH TUCTIUTUINHBL:

O0beM TUCHUTLIUHBI
Bup yuedHoii padoThI Axan. | Acip.
3E
. .

OO0mas TPy10eMKOCTh THCHUTIIMHBI 5 180 135
KonTakTHas padoTa — ayAUTOPHBbIE 3aHATHA: 1,33 48 36
Jlexiuu 0,433 16 12
[Ipaktuueckue 3anstus (I13) 0,433 16 12
JIaboparopusie padoTsI (JIP) 0,433 16 12
CamocrosiTesibHasi padoTa 2,67 96 72
CamocrosiTeTbHOE U3YISHHUE Pa3/IeIOB JUCIUILTAHBI 2,67 96 72
Bua konTposs:
JK3aMeH 1 36 27
KonraktHas paboTa — mpoMexyTouHast aTTecTalus 1 0,4 0,3
[ToaroroBka k sK3aMeHy 35,6 26,7
Bua nToroBoro KOHTpoJIst IK3aMeH
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AHHOTanMA padoyeil NPOrpaMMbl IMCIHHUIIJIMHBI
«@u3nyeckas KyJbTypa H CIIOPT»

1 Heap aucHUIVIMHBI — (QOPMHUPOBAHHWE MHPOBO33PEHUS M KYJIbTYPbl JIMYHOCTH,
IPAXKJAHCKOW MO3ULIUN, HPABCTBEHHBIX KAYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEILHOCTH B
MPUHATUH PEIICHHH, CIIOCOOHOCTH MCIOJIB30BATh Pa3HOOOpa3HbIE POPMBI (PU3HUECKON KYIBTYPHI,
CIOpTa U TypU3Ma JJisi COXPaHEHUSl M YKPEIUICHUS! CBOETO 3/I0POBbS U 3710POBbS CBOMX OJIM3KUX B
MOBCETHEBHOH JKU3HU U TPOPECCUOHATILHON 1eATEIbHOCTH.

2 B pe3yjbTaTe M3yYeHHUs! TUCHHUIIMHBI 00y4AOIIHIACS T0/IKEeH:

Obnadamye cnenyrOmUMI KOMIETCHIUSAMHI U HHIUKATOPAMHU UX JOCTHKEHHUS:

VK-7.1; VK-7.2; VK-7.3; VK-1.4

3namy:

- HayYHO-TIPaKTUYECKHUE OCHOBBI (PU3MUECKON KYJIBTYPHI U 3/I0pOBOT0 00pa3a )KU3HU;

- BIUSIHHE 03/I0POBUTEIBHBIX CUCTEM (PU3UUYECKOTO BOCIIUTAHUS HA YKPEIUICHUE 3/10POBbS,

npodMIAKTUKY MPO(HECCHOHATBHBIX 32a00JIEBaHUN U BPEAHBIX PUBBIUCK;

- CIIOCOOBI KOHTPOJISI ¥ OLIEHKH (PU3MUECKOTO Pa3BUTUA U (PU3MUYECKOM MMOATOTOBICHHOCTH;

- mpaBWwia U CHOCOOBI IUIAHUPOBAHMS HHAUBUAYAIbHBIX 3aHSATHH pa3IMuHON LieIeBoi

HaIpaBIEHHOCTH;

- UCTOpUIO (PU3NYECKOM KyNbTYyphl U CIOpPTA, MPEACTABICHHE O 3HAYUMBIX CIIOPTHUBHBIX

COOBITHSIX HE TOJIBKO CBOCW CTpPaHbl, HO U MHPOBOTO YPOBHS, B)KHEHIINE AOCTIIKEHHS B

o0yacTu cropTa;

- cioptuBHbIe Tpaguuuu PXTY um. /[.1. MenneneeBa, HOMHUTH O IIOJABUIaX CHOPTCMEHOB B

roasl Benukon oreuecTBeHHOM BOMHBI 1941-1945 1T

Ymemy:

- TOJJEPKUBATh JOJDKHBI ypOBeHb (DPU3MUYECKON MOJArOTOBIEHHOCTHU JUIsl OOecTeueHus

MIOJIHOLICHHOH COLMATbHON U MPO(PECCUOHANBHOMN AeATEeIbHOCTH;

- HWCIIOJIb30BAaTh  OCHOBbI  ()M3MYECKOM  KyJAbTYphl JJII  OCO3HAHHOTO  BbIOOpa

3J10pOBbeCOEPEraroINX TEXHOJIOTUH C yUeTOM BHEIIHUX U BHYTPEHHHUX YCIOBUN peanu3aum

po¢eCcCuOHAIBHON eATETbHOCTH;

- CaMOCTOATENbHO 3aHUMAThCs (PU3MUECKON KYIbTYpPOH U CIIOPTOM;

- OCYILIECTBISATh CAMOKOHTPOJIb 32 COCTOSITHUEM CBOET0 OpraHu3Ma U cOOJI0JaTh MpaBuila

TMTHUEHbI U TEXHUKU 0€30MacHOCTH.

Braoemu:

- CpeJICTBAaMM U METOJIaMH YKPETJIEHH 3J0POBbs, (PU3NYECKOI0 CAMOCOBEPIIEHCTBOBAHNS;

- JIOJDKHBIM YpOBHEM (PM3UYECKOM MOJTrOTOBICHHOCTH, JUIs 00eCeYeHHs MOJTHOLCHHOM

COLIMAJIbHON U MPO¢eCCHOHATBHON AESITETbHOCTH.

3 Kpartkoe coaep:xanue JMCHUIIIHHBI

Pasoen 1. ITIpenmer @usnueckas KyabTypa u ciopt. Mcropuss ®KuC

1.1. ITIPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3amaun u MeCTO AUCIUILINHBI B
nmoAroToBke OakamaBpa. Opranuzarusi yaeOHOTO MpoIecca B paMKax JCHCTBYIOIIEH PEUTHHTOBOM
cucreMbl. TpeOoBaHMS K 3a4eTy.

1.2. UICTOPUA CIIOPTA. Tlpoucxoxaenue (HU3NYECKUX YIpakHEHWH W urp. JpeBHHE
omuMmnuaznsl. Onumnuiickoe JBukeHHe. CHOPTHBHBIE 0OILIecTBa: HUCTOPHUS (PU3KYIBTYPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX opranu3anuii. CopTcMeHbI B roAbl Benmnkoi oTedecTBEHHOM BOMHBI.

Paszoen 2. OcHOBBI 310pOBOT0 00pa3a KU3HU

2.1. BPAYEBHbBIN KOHTPOJIb I CAMOKOHTPOJIb HA 3AHATUAX ®U3NYECKON
KVJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpoJIb U BpaueOHOE OCBUIETEIbCTBOBaHME. llemarorndeckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJbI, TOKa3aTeNH, KpUTepuu M oueHkd. lIpodumakTrka
CIIOPTUBHOTrO TpaBMaTu3Ma. OCHOBHBIE BU/bI TPaBM Y pa3HbIX crenuanu3anuid. OxkazaHue nepBou
MTOMOLIH JIJISl CTY/ICHTOB BY30B XHUMHUKO-TEXHOJIOTHYECKOTO MPOUIIs.
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2.2. TUTMEHWYECKOE OBECIIEYEHME 3AHSATUNA O3JOPOBHUTEJILHOI
OU3NYECKOM KVJIbTYPOU. I'ruena Gpu3nueckoro BOCIMTAHMS U CIOPTA. PesKUM NUTAHKS TIpH
3aHATUSIX GU3NYECKON KyIbTypoi u cioptoM. CounanbHas ruruena. ConpanbHO-onacHble 001e3HU
Y Mepbl IPOPHUIAKTUKH.
Pa3zoen 3. buonornyeckue 0CHOBHI (PU3HUECKOM KYJIbTYPbI U CIIOPTa
3.1. BUOJIOTMYECKUE OCHOBBI ®U3NYECKOU KVJIBTYPBI U CITOPTA. Oprannsm
YyeloBeKa Kak eJMHas camMopa3BHBaroIIascs Ouojorumyeckas cucrema. Dusznyeckoe pa3BUTHE
yenoBeKka. JlBurareiabHas AKTUBHOCTh U €€ BIUSHUE HA YCTOMYMBOCTh, W aJalTallUOHHBIE
BO3MO>XHOCTH 4Y€JIOBEKa K YMCTBEHHBIM M (PU3WYECKHM HArpy3Kam MpHU Pa3IUYHBIX BO3ACHCTBUSIX
BHELIHEN CPEBI.
32. OBPA3 XW3HU UM EIr0 OTPAXEHHME B ITPO®ECCHOHAJIBHOM
HNEATEJIBHOCTHU. 3mopoBbe uenoBeka KaK IIEHHOCTh. 3J0POBBI 00pa3 JKH3HH U €ro
cocraBistonie. Poiab U BO3MOXKHOCTH (DU3UYECKOM KyIbTypbl B 00ECHEUYEHHUU 3J0POBBSL.
CoumanbHbIN XapakTep MOCIEACTBHMA ISl 30POBbsl OT YIMOTPEOJICHUS HAPKOTUYECKUX CPEACTB H
npyrux ncuxoaktuBHbIX BemiecTB (ITAB), gomuHra u nuineBbIX J00aBOK B CHOPTE, aJKOTOMS U
TabakoKypeHus. [JoMuHT KaK MCKYCCTBEHHOE MOBBIIICHHE (PU3NIECKON pabOTOCIIOCOOHOCTH U €ro
OTPHULIATEIIbHBIE MOCIEACTBUS.
Pa3zoen 4. IIpodeccuonanbHO-puKIaaHas hpuznyeckas KyiabTypa U CIOpT
4.1. OBLIAA ®U3BNYECKASA U CIIOPTUBHAA IIOJAI'OTOBKA CTYJEHTOB B
OBPA30OBATEJIBHOM [TIPOLIECCE. Metonuueckue NTPUHIUNB (U3MUECKOTO BOCHUTAHUSI.
OcHOBBI ® dTanmbl O0ydeHUs JBIKEHUsAM. PasButne Qusmueckux kadectB. DopmMupoBaHHE
MICUXMYECKUX Ka4ecTB B mpoiiecce puznueckoro Bocnutanus. CrnoptuBHas moarotroBka. CTpykTypa
IIOATOTOBJIIEHHOCTH CIIOPTCMEHA. MacCOBBI CHOPT M CHOPT BBICHIMX JOCTH)KEHMM, UX LENH U
3anauyn. CrIOpTUBHBIE COPEBHOBAHMS KaK CPEACTBO M METOJ OOIIeH U CHelHanbHOU (U3UYECKOM
MIOJATOTOBKU CTYJI€HTOB.
42. OUBNYECKAS KVYJIbBTYPA W CHOPT B IPO®ECCUOHAJILHOU
JNEATEJIBHOCTU BAKAJIABPA. JluyHas ¥ COIMAIbHO-3KOHOMHYECKAS HEOOXOIUMOCTh
ncuxo(r3nuecKoi MoAroToBKY yesoBeka K Tpyny. Mecto III®DII B cucteme noaroTroBku 0yayniero
cneuuanucta. [IponsBoacTBeHHas (uznyeckas KyiabTypa U cropT. [Ipon3BoacTBeHHass THMHACTHKA.
OcobenHoctu BeIOOpa (opM, METOJIOB M CPEICTB (PU3NYECKON KYIbTYpbl U CHOpTa B pabouee H
cBOOOHOE BpeMs creuuanuctoB. IIpodunaktika npodeccruoHalbHBIX 3a00JIeBaHUM CpeacTBaMu
¢usznueckoil KyiabTypsl M cropra. JlomonHWTenbHBIE CpeACTBa MOBBIIEHUS OOIEH H
npodeccuoHaIbHOM  paboTOCOCOOHOCTH.  BnusHue  MHOMBUAYaJIbHBIX  OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (PU3UYECKOM KYIbTYpOH U CHOPTOM Ha OPTaHU3M.
Paszoen 5. BocriutarensHas padborta
Ilens BocnuTaTenbHOW pabOTHI — CO3/IaHHE YCJIOBUM ISl aKTUBHOM KU3HEAESITEIbHOCTU
oOyyaroluxcsi, UX TIPaXJaHCKOIO CaMOONPENeNeHUs, Npo(eCcCHOHATBHOIO CTAaHOBJIEHUS H
UHIVBUAYAIBHO-INYHOCTHOM  caMopealu3alMd B CO3HMJATEIIBHOM  NEATENBHOCTH UL
YIOBJIETBOPEHUS OTPEOHOCTEN B HPABCTBEHHOM, KYJIbTYPHOM, HHTEIEKTYaJIbHOM, COLIUATbHOM U
MpoeCCHOHAITBHOM Pa3BUTHH.
BocnuratensHast pabota Ha Kadeape (HUIMUECKOTO BOCHUTAHUS HalpaBiieHAa Ha
OpraHM3alli0 BOCHUTHIBAIOLIEH Cpelbl MW yIOpaBlIe€HUE pPa3HbIMU BHJAMHU JESTEIbHOCTH
00yJaroImuxcs C LeNbI0 CO3JaHUs YCIOBUM Al UX MPUOOLIEHUS K COLIMOKYIBTYPHBIM M JYXOBHO-
HPAaBCTBEHHBIM IIEHHOCTSAM HapoaoB Poccuiickoii ®Penepannu, TMOJTHOUEHHOTO PpPa3BUTHS,
CaMOpa3BUTHUS U caMOpeaTu3alliy JMYHOCTH NPH aKTUBHOM YYacTUU CAMUX 00Y4JarOLIUXCS.
Hanpasienus 1 BUIBI 1eSTENFHOCTH 00yJaromuxcs B BocrutarenabHoi cucteme OOBO:
1. TlarpuoTnueckoe — TeMaTudeckas wuccienoBarenbckas pabora. Tema: «lloasur
COpTCMEHOB B rojibl Benukoit OteuectBennoi Boitabt 1941-1945rr.»

2. ®usnyeckoe, KyJIbTypHO-TBOpUECKOE — (OPMHpOBAHHE Yy OOy4arOMIUXCS OepexHOro
OTHOIIEHUS K KYJbTYpHOMY HACJIEIUIO U TPaJuLUsSM MHOTOHAIIMOHAJIBHOIO Hapoja
Poccuiickoit @eaepanuy nocpeIcTBOM U3yUEHHUs HAlIMOHAIBHBIX BUIOB CIIOPTA.
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4 O0beM y4eOHO T CUMNIMHBI

Bcero Cemectp
Buasl yuebHo paboThI 1 cemectp 4 cemectp
3E Axan. 3E Axan 3E Axan.
9. .4 9.
OO6m1ast TPy10€MKOCTh TUCIUTLTAHEI 110 2 12 1 36 1 36
y4eOHOMY IUTaHy
KoHnTakTHasi padoTa — ayTuTOpPHbIE 2 72 1 36 1 36
3aHATHS:
Jlexuunu (JIek) 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ansatus (I13) 1,8 64 0,9 32 0,9 32
Bua HTOroBOro KOHTPOJIS: 3auer 3auer
Bcero Cemectp
Buapl yue6HOM paboThI 1 cemectp 4 cemectp
3E Acrtp. 3E Actp. 3E Acrtp.
q. q. q.
OO01mast TPy 10eMKOCTh TUCITUTUTHHEI TIO 2 54 1 27 1 27
yueOHOMY IUIaHy
KonrakTHasi padora — ay1MTOpHbIE 2 54 1 27 1 27
3aHATHS:
Jlextuu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktuyeckue 3anstus (113) 18 48 0,9 24 0,9 24
Buja HTOroBOro KOHTpPOJIA: 3auer 3auer

AHHOTaNUA padoyeil NPOrpaMMbl TN CHUIIIMHBI
«OCHOBBI siIepHOI (PU3MKH U JO3UMETPHID)

1. Heap qucuumInHbI- CHOPMUPOBATH y 00yHaIOIIKUXCS OOIINE MPEICTABICHUS O
CBOMCTBAaX aTOMHOTO s1/pa 1 HOHU3UPYIOLUX U3JIy4YE€HUH, 1aTh OCHOBHBIE CBEJICHUS O 3aKOHAX,
YIOPaBISAIOIUX CIOHTAHHBIMH PaIMOaKTUBHBIMU IPEBPAILICHUSIMHU, IEPHBIMHU PEAKIUSIMU, a TAKKE
IpoLeccamMu, MPOUCXOIALUIMMHU IPU IPOXO0KIECHUN NOHU3UPYIOIIErO U3ITyUEHUs SAep Yepes
BEIIECTBO.

2. B pe3yabTarte n3yyeHus! IMCHHMIIIMHBI 00YYaIOLIUICS J0JIKEH:

Oébnaoamp crnenyomuMyd KOMIETEHLIUSAMU M WHIUKATOpAaMU MX JIOCTHXKEHUS: CIEAYIOLIUMU

KOMITETEHIUSIMU ¥ HHIUKATOPAMU MX JOCTUKEHUS:

VK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; OIIK-1.26; T1IK-2.1; I1K-2.2; TIK-2.3

3namp:

—  NOpSAKY (PU3NYECKUX BETMYMH B siIEpHON (DU3HKE U TI03UMETPHH;

— OCHOBHbBIC NPUHLHUIIBI U 3aKOHBI SJEPHON (PU3UKU U JT03UMETPUU, OCHOBHBIE (hH3HUECKUE
aTOMHO-sIJIEpHbIE SIBJICHUSI, METO/Ibl HAOIIOACHUS U HKCIIEPUMEHTAaIbHbIE UCCIIEOBAHNS;

—  TpaHUIIbBI IPUMEHUMOCTH (PU3UYECKUX MOJETIeH aToMa M aTOMHOTO S/pa.

—  NPUHLUIBI U OCHOBHBIE HOPMBI PaIMAIMOHHON 0€30MacHOCTH;

Ymemon:

—  HCTOJIKOBATh CMBICI (PM3UYECKUX BEIIMYUH U MOHIATHUH, (POPMYIHPOBATH OCHOBHBIE MOJIOXKEHUS
AepHON (PU3KMKH; UCTIOIB30BAaTh MaTEMaTUYECKHH annapar;

—  IOJIb30BAThCA €AMHUIIAMU U3MEPEHUs PU3NUECKUX BEIMYUH, TPUHATHIMU B SJIEpHON (DU3UKe U
JO3UMETPHUH;

— HCIOJNb30BaTh pa3IMYHblE METOJUKU NpPOBeACHMS (DU3MUECKUX H3MepeHud u o0paboTKu
9KCIIEPUMEHTAIIBHBIX JAHHBIX;

—  (opMyaupoBaTh BHIBOJIBI 10 pe3yiIbTaTaM (PU3NYECKUX IKCIIEPUMEHTOB;
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— pelarh CTaHIAapTHBIE 33J]a4M U 3a]1a4 MOBBIIICHHON TPYAHOCTH.

Bnaoemp:

— MeTOJaMHU NPOBEJIEHHsS PaJIUOMETPUUYECKHX U JO03UMETPUYECKHUX HM3MEPEHUH M HaBbIKAMU
KOPPEKTHOI 00pabOTKH UX PE3yIbTaTOB

3. Kpartkoe coaep:xaHue JUCUUILINHBI
BBenenue. [Ipenmer sneprHoit ¢pusnku. KpaTkue uctopuueckue cBeleHus. 3a1adyd ¥ MECTO
Kypca B MOJTOTOBKE MHXXEHEPOB B 00JIACTU XMMHYECKOM TEXHOJIOTMH MaTE€pUalOB COBPEMEHHOM
SHEPreTHKH.

Pazpnen 1. Sinepnas puszuka

1.1. CraTnueckue cBOWCTBAa ATOMHOIO spa

HcTopust OTKpBITHS aTOMHOIO A1pa. 3apsAl sSiApa U aTOMHBIA HOMep. Macca sapa nu MmaccoBoe
gucio. M3oronsl. OTkpeiTHE HElTpoHa. IIpoToHHO-HEWTpoHHas Teopus. Pasmepsl siapa. PaccrosHue
W SHEprus B sjiepHO (u3uke. DHeprus CBs3M sAApa. SAxepHeie cuibl. [IpoTOHHO-HEUTpOHHAsS
muarpamMa. KanensHas Mopens sapa. @opmyna Baiinzekkepa. YpOBHM JHEPruM HYKJIOHA B
HeHTpasibHOM Tmosie. CnuH-opOuTanbHOE B3aumojeicTBue. OnHouyacTH4YHas MOAEIb 000J0YeK
(OMO). Bueprus cummerpurn B OMO. CnuH ¥ 4eTHOCTh OCHOBHBIX cocTosHHU simep B OMO.
O¢dexr cnapuBaHus. MarHuTHblE MOMEHTHI sAep. DJIEKTPUUYECKUH KBAAPYINOJbHBIA MOMEHT.
PaBHOBecHbIE (OpPMBI 1 BO30YKI€HHBIE COCTOSIHUS si7iep. BHYTpeHHSs CTpyKTypa HyKJIOHOB, KBAPKH.
OneMeHTapHble U (QyHIaMEHTalIbHbIe YacTUlbl. JlenToHbl. YeThlpe BUIa CHIIOBBIX B3aUMOJICHCTBUI
U CTaHJIapTHAsI MOJIETIb.

1.2 PagnoakTHBHBIN pacnaj

CymHOCTh SIBICHUS pPaJuOakTUBHOCTH. (OCHOBHOW 3aKOH pPaJMOAKTUBHOIO pacraja.
AKTUBHOCTh. CTaTUCTUYECKUH XapakTep paJMOaKTHUBHOIrO pacnajga. CrloXHBIA pacnaji.
[locnenoBarenbHble U NapajuleIbHbIE PaJMOAKTUBHBIE MpeBpallieHus. PaquoakTuBHbIe ceMecTBa.
Paguonyknuael B mnpupone. SnepHas reoxponosorus. IIpoxoxnaeHue anbda-yacTull 4vepes
MOTEHIMATBLHBIN Oapbep u ckopocTh anbha-pacnana. [Ipasmio I'eiirepa-Herrona. Tpu Buga Gera-
pacniaga. Cnaboe B3aumoneiictue u teopust @epmu. Cnektp 6era-yactui. [IpaBuno CapmxeHra.
Pa3pemennsle u 3anpenieHHble 6eTa-nepexo/ipl. 'amma-uzinydenue saep. Knaccuduxamus poToHoB.
KackanHoe wucnyckaHue ramma-KBaHTOB. flnepHas u3oMmepus. BHYTpeHHssI KOHBEpCcHs ramma-
KBaHTOB. O¢¢ekr Méccbayspa. CroHTaHHOe peneHue sanaep. MexanusMm JeneHus. CHOHTAHHO
nensamyecss u3oMepbl. CBONMCTBA OCKOJIKOB JENIEHUS. ATOMHO-MOJIEKYJISIDHBIE TIOCIIEACTBHUS
PaZAMoaKTUBHOIO pacraja.

1.3. SAnepuble peakiuu

Onpenenenne U kinaccuukanus SIEpHBIX peakiuil. 3aKOHBI COXpPaHEHUS MpHU SAECPHBIX
peakuusix. CedyeHue U BbIXOA sAJepHOM peakiuu. VckyccTBeHHas paauoakTHUBHOCTh. Ilomyuenue
PaZMOHYKIMJOB B SIACPHBIX pPEAaKUMAX. YPaBHEHHE AKTUBALMU TOHKOM MHIIEHU. MexaHW3MBI
SJIEPHBIX PEaKIUil: COCTaBHOE PO U MpsiMble poriecchl. @yHkunu Bo30yxaenus. Knaccupukanus
HeiiTpoHoB. OCHOBHBIE BUJIBI AJIEPHBIX peakluii Ha HeliTpoHax. CeueHne 0Opa3oBaHUs COCTAaBHOTO
sipa B HEpe30HAHCHOM oOnactu Pe3oHaHcHble MakcuMyMbl. CedeHHEe B PE30HAHCHOM 00J1acTH U
¢dopmynsl bpeiita—Burnepa. SflnepHble peakuuu Ha TNPOTOHAX M aibga-uacThuax. Peakuuu
NEUTPOHOB Kak MpUMEp NpsSMbIX MporeccoB. Peakuuum mnoa JeHCTBHEM TSDKEIBIX HOHOB.
Tepmosinepubie peakiuu. [IpoGrema ympaBiasieMOro TEpPMOSIEPHOTO CHHTe3a. llepcrieKTuBBI
HCIOJIb30BaHUS TEPMOsIIEpHON 3Heprun. IcTOUHNKH SHEPIUH 3B€3]1 U HYKJIEOCUHTE3 BO BeeneHHOM.
Kocmuueckue nyun. @otosaepusie peakiuu. ['opsaune atomel. ekt Cumnnapaa—Yanmepca.

1.4. S nepuslif peakTop. Y ckopuTenbHas TEXHUKA

Jlenenne mnox [JEHCTBUEM HEUTPOHOB: MCTOPHUSL OTKPBITHA. OHEPrusl aKTHUBALMU.
Pacnpenenenue sHeprum nenenus. llemnas peakuus neneHus sSaep. 3aMmeJIeHUE HEUTPOHOB.
['eTeporeHHslii A1EepHBIM PEaKTOP Ha TEIUIOBBIX HEUTPOHAX. YIIpaBJIEHHUE LEMHON peakuuen. Ponb
3amasjapIBaolux HeTpoHoB Hakomenue npoayktoB aeneHus. OOIydeHHOE SJI€pHOE TOIUIMBO.
OcHOBHbIE THUINBI peakTOpoB. IlepcneKTUBBI pa3BUTHUSI SAJEPHOM DHEPrEeTUKU. Y CKOPUTENH
3apsKEHHBIX YaCTHUIL ¥ OO TPUHILIUIIBI UX PabOThl. DJIEKTpOCTaTUYECKUH reHepaTop. JInHelHbIi
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yckopurenb. [{uknoTpon Jlpyrue THIbI YCKOpUTENECH. Y CKOPHUTENM 3JEKTPOHOB KaK MCTOYHUKH
(OTOHOB BBICOKHMX 3HEPruil. ICTOYHUKH HEHTPOHOB.

Pazgen 2. OcHOBBI 103UMeTPHHU

2.1. B3aumMoieiicTBHE HOHU3HUPYIOIIET0 U3ITYICHHUS C BEIIECTBOM

B3aumojieiicTBUE TSAKENBIX 3apsKEHHBIX YacTHI] C BemecTBOM. MoHM3aus u Bo30ykIeHne
aToMOB M MoJieKyd. Kilaccuueckass Teopuss HOHH3AIMOHHOTO TOPMOXKEHMs. PensituBucTckue
a¢dektrl pu Topmokenuu. Gopmyna bere—brnoxa u ee ananms. Komnosunuonusiii 3akoH bparra.
VYupyroe paccesaue Ha siapax. [Ipober Tsoxenol 3apspkeHHONM yacTuiibl. CBsi3b MpoOera ¢ SHEPTUEH.
OddexTer nmepezapsaku. [lorepu sHepruu ockonkamu neneHus. OCoOEHHOCTH B3aMMOICHCTBHS
OBICTPBIX JJIEKTPOHOB U TO3UTPOHOB C BELIECTBOM. LoOHM3allMOHHOE W pagualliOHHOE
TOPMO>KEHHE:  COINOCTAaBJICHWE NOTEPh  BHEPIUU. AHHUIWIALMS  1O3UTpoHOB.  [IpoOer
MOHOXPOMAaTHYECKHX JJIEKTPOHOB M Oera-yactuil. YUepeHKoBckoe u3nydeHue. BiaumopeiictBue
raMma-kBaHTOB ¢ BemiectBoM. Dorodddexr. Dddexr Komnrona. OOpa3oBaHHE 3IEKTPOH-
no3uTpoHHBIX map. Koaddumuent ocnabnenus. DKCIIOHEHIMATBHBIA 3aKOH IMOTJIOLUICHUSI raMMa-
KBAHTOB.

2.2. JIeTeKTOpBI 3apsHKEHHBIX M HEUTPAIBLHBIX YACTHIL

Panuomerpuss u choektpomerpust siiepHOro u3nydeHus. OCHOBHBIE XapaKTEPUCTHKU
JIETEKTOPOB MOHMU3UPYIOIIETO U3JIy4EHUS. ["a3oBnbie MOHM3AIOHHBIE JETEKTOPBI.
[TonynpoBoHUKOBBIE JeTE€KTOPbl. CLHUHTWUIALAOHHBIE JE€TEKTOpPbl. YEpEeHKOBCKHE CUETUMKHU.
TpekoBbie aetexktopbl. [lerekTopsl HeWTpoHOB. IIpouecc perucrpanumyM YacTUL CUETHOU
ycTaHOBKOH. M3mepeHuss akTuBHOCTH. Mertoa  coBmageHuil. OOmme  XapaKTepUCTUKH
CHEKTPOMETPOB SIEPHOTO U3NyueHus. Anbda-, 6eTa- 1 raMMa-CrieKTPOMETPHSL.

2.3._Jlo3uMeTpus U paaualronHas 6e301acHOCThb

OcHoBHBIE jJ03uUMeTpUueckre BenuuuHbl. [lormomennas npo3za. Kepma. DnexTtpoHHoe
paBHOBecHE. DKCHO3UMIMOHHAsA 103a. MomHocTh 103bl. JInHeliHas nepenavya sHepruu. OIirod3HC U
IUIOTHOCTH NoToKa. [TormomenHast 103a 3apsokeHHbIX yacTuil. Kepma ¢poronnoro nznydenus. Kepma
U 7032 HEUTPOHHOrO u3iydeHus. [IpuMeHeHHe IeTEeKTOPOB MOHM3UPYIOLIEr0 H3Iy4YEHHUs IpU
pelieHny 3aaa4y ao3umerpuu. buonornueckue 3¢d@exTsl npu 00gyuyeHUH. DKBUBAJICHTHAs J103a.
DddexTuBHas dKBUBaNEHTHas [103a. [IpuHIUOBI paauanmoHHON Oe3omacHocTu. Komriekce
MEpONPHUATHI 110 3aIUTE YEJOBEKA OT BPEIHOIO BO3JIEHCTBHS HOHU3UPYIOIIUX W3Iy4YEHUM.
Kareropuu nuu, nojasepraromuxcs ooaydeHnto. Buennee u BHyTpeHHee oOnydenue. JJonyctumele
1 KOHTPOJIbHBIE YpOBHU 00nydeHus. Buemnsas go3umerpusi. Hopmsl paguaiiionHoi 6€30nacHOCTH.

Paznen 3. JlaGopaTopHblii NPAKTHKYM

3.1. 3HakoMCTBO ¢ paJMOMeTPUYECKON annapartypoii

[IpoBepka npaBUIBEHOCTH PAOOTHI paJMOMETPHUECKOH ammapaTypsl o kputeputo [Tupcona.
Omnpenenenre pa3pelaronero BpeMeH! paJioMeTpa.

3.2. MeToasb! onpe/iejieHUs1 aAKTHBHOCTH

OTHocuTeNnbHOE ONpe/esieHne OeTa-aKTUBHOCTU IOJYIPOBOJHUKOBBIMU JE€TEKTOPAMHU.
AbcontoTHOE omnpeziesieHHe 0eTa-aKTUBHOCTH JETEKTOPOM € (DUKCHPOBAHHBIM TEJIECHBIM YTIJIOM.
AOCOII0THOE ONpe/IesIeHne aKTUBHOCTH METO/1I0M OeTa-raMMa-coBIaIeHUH.

3.3. MeToabl uaeHTHGUKANMY PATUOHYKJIHIO0B

Onpenenenue >Hepruu anbQa-yacTHll MO JUIMHE MX MIpodera B Boznyxe. Mnentudukanus
PallMOHYKJIMJOB TO BepxHeW rpaHuue OeTa-criekTpa. OrmpenesneHHe SHEprud TraMMa-KBaHTOB
MeTOoJIOM ociabnenus. Anbga-ciekTpomeTpus. ['aMMa-cieKTpoMeTpus.

3.4. Jlo3uMeTpuYecKre H3MEPEHUs U PATMALHOHHBII KOHTPOJIb

W3mepenue paguarnuonHoro ¢onHa. IlpupogHass W TeXHOreHHas pPaJuOaKTUBHOCTb.
W3mepeHne ypoBHEN 3arps3HEHHOCTH IIOBEPXHOCTEN paAMOHYKIIUIaMHU.

4. O0beM yuyeOHOM AUCHUILINHBI.

Bun yueOHol paboThl Bceero 5 cemecTp 6 cemectp
3E Axan. 3E Axan. 3E Axan.
4. 4. 4.
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OO0niast TpyI0€MKOCTh JUCIATLTAHBI 11 396 6 216 5 180
KonTakTHasi paboTa — ayIuTOpHbIE 4,44 160 1,77 64 2,67 96
3aHATHS.
Jlexiu 0,44 16 0,44 16
[IpakTudeckue 3aHATUS 1,33 48 1,33 48
JlaGopaTopHbie paboThI 2,67 96 2,67 96
CamocTosiTesibHAsA padoTa,: 6,56 236 4,23 152 2,33 84
[MoaroroBka k 1a00OPaTOPHBIM paboTaM 83,8 - 83,8
CaMOCTOSTEIBLHOE U3YUYEHUE PA3IEIOB 151,6 151,6
o y past 6,56 4,23 2,33
KonTakTHas camocTosTebHAs paboTa 0,6 0,4 0,2
Buapl kouTpos 3auer ¢ 3ader
OLIeHKOI1
Bun yae6HOM pabOTHI Bcero 5 cemecTp 6 cemecTp
3E Actp. 3E Actp. 3E Actp.
q. 4. q.
OO01mas TpPyA0eMKOCTh JTUCITUTLTHHBI 11 297 6 162 5 180
KonTakTHasi paboTa — ayTuTOpPHbIE 4,44 120 1,77 48 2,67 72
3aHATHS.
Jlexun 0,44 12 0,44 12
[IpakTrdeckne 3aHATHS 1,33 36 1,33 36
JlabopaTopHsie paboThI 2,67 72 2,67 72
CamocTrosiTeqbHasi padoTa,: 6,56 177 4,23 114 2,33 63
[MoaroroBka k 1a00paTopHBIM padoTaM 62.85 - 62,85
CaMOCTOSITENILHOE U3YYEHHE PA3IEI0OB 113,7 113,7
R YHCHHE pasi 6,56 3,23 2,33
KonraktHas camocrosTenpHas pabora 0,45 0,3 0,15
Buael koHTpoOIs 3aderc 3aver
OLIeHKOI1

AHHOTaUMA padoyeil NPOrpaMMbl IMCIHUIIMHbBI

«Pagnoxumus»

1. Heap AMCHUNIMHBI- — U3y4YE€HUE OCOOEHHOCTEN MOBEACHMSI paJMOAKTUBHBIX U30TOMOB B
yIbTpaMaJIbIX KOHLIEHTPALMIX B pacTBOpPE, Taze U TBepoi (ase, pacnpeneneHus UX Mex1y dhazaMu
B IIpoLIeccax COOCaXAECHHUs, aAcopOLMU, HOHHOTO U W30TOMHOIO0 0OOMEHA, 3JIEKTPOXUMHHM, a TaKXKe
BOIIPOCOB CHHTE3a MEYEHBIX COCAUHEHMM M NPHUMEHEHUS paJMOaKTUBHBIX M30TOIOB B HAyKe,

IMPOMBINIJICHHOCTH U MEANLIUHE.

2. B pe3yabTarte n3yyeHusi IMCHHUIIJIMHBI 00YYaIOLIUICS 10/I2KEH:
Oobna0amp cnenyrouMMU KOMIETEHIMSIMYA U MHANKATOPAMU MX JOCTHKEHUS:

VK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; OIIK-1.26; T1IK-2.1; I1K-2.2; TIK-2.3

3name:

— OCOOEHHOCTH TIOBEJCHUS PAJUOHYKIHOB B PACTBOpax OOJBIINX pa3BEICHUM, H30TOITHEIE,

cnenuduaeckue u Hecnerupuueckrne HOCUTEIU U 001aCTh UX MPUMEHEHUS,

— 0COOEHHOCTH M 3aKOHOMEPHOCTHU pacIipe/ieleHHs] paAHOaKTUBHBIX W30TOMOB MEXIY (ha3zamu B
mporeccax COOCAXKACHHS, aacopOIUd, HOHHOTO M HW30TOMHOTO OOMEHa, JJIEKTPOXUMHH,

OKCTpPAaKIHH;

—  0COOCHHOCTH peaKuHﬁ HM30TOITHOTO OOMEHA U BO3MOXKHOCTH 06pa30BaHI/I}I PaAnOKOJIIIONIOB;

— [PUHIOUIIBI CHHTEC3a MCYCHBIX COE€IUHEHUH U NPUMCHCHUA paJUOAKTUBHBIX U30TOIIOB B (I)I/I3I/IKO-
XUMHUYCCKUX U paJUOAHAIUTUYCCKUX UCCIICAOBAHUAX

— IIpaBujia pa6OTBI C OTKPBITBIMU PAAWMOAKTUBHBIMHU HCTOYHHKAMHU B paZII/IOXI/IMI/I"IeCKOI\/’I
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nabopaTtopuu 3 Kiacca.

Ymemo:

— HCIIOJIb30BaTh METOJ PaIUOAKTUBHBIX MHIMKATOPOB, YMETh IOCTABHUTH 3a/1a4y M MPOBECTH
PacuCThL HeOGXOHHMOﬁ AKTUBHOCTH JJIA pCHICHUA 3a1da4 CCTCCTBCHHBIX HAYK;

— paccyuThIBaTh KOA(D(DHUIMEHTHI pacrpeneneH s Mpu COKPUCTALIU3AINN, HOHHOM OOMEHE WIIH
KHUJIKOCTHOM SKCTPAKIIUU M XapaKTEPUCTHKH MTPOIIECCOB HOHHOTO OOMEHA;

— MpeNoTBpAIIaTh aACOPOIMIO PAIMOHYKIIHIOB HA TOBEPXHOCTH MOCY bl U (PUIIBTPOB;

— IPaBWIBHO BbIOMPATh JETEKTOP W3JIY4YEHMs, IPOBOAUTH DPATUOMETPUUYECKHE H3MEPEHUS U
HaJIexaImuM o0pa3oM 00padaThiBaTh IKCIIEPUMEHTATbHBIC JTAHHEIC.

Bnaoemy:

- MCTOAaMU BBIACIICHUA U pa3ACIICHUA PAIUOHYKIIU OB,

- MCTOAOM paJUOAKTUBHBIX MHAUKATOPOB JJIA PCHICHUA paJUOAHAIIMTUYCCKUX 3a/1a4;

— MeTojaMH O€30IacHOTrO MpOBEACHHS pPadoT C paJAUOHYKIHIAMH B OTKPBITOM BHJIE B
naboparopun 3 Kiacca.

3. KpaTkoe conep:kanue THCHUTLIHHBI

Pa3nea 1. BBenenue. Oco0eHHOCTH NOBeAeHHS PAJMOHYKINHA0B B PACTBOPAX 00JIbIINX
pa3BeleHuii B MPOLEccaX COKPUCTAIN3ANMHU, AICOPOINH U KOJJIONT000pa3oBaHus

1.1 TloBeaeHME PAAMOHYKIMIOB B PACTBOPAX OOJBIINX Pa3BEACHUI

[ToBeneHue paguoOHYKIHIOB B pacTBOpax 00JbIINX pa3BeneHuil. Knaccudukamus mpoieccoB
coocaxkneHus. M3oromHble, cHenUpUYECKHe W HeCnenupUIecKue HOCHTEIH W O00JIaCTH UX
MIPUMEHEHUSI.

1.2 OcHOBHEBIE 3aKOHOMEPHOCTH COKPHUCTAIIM3AIIUN

N3omopbHas wu  wusogumopdras cokpuctauianusa. OCHOBHbIE 3aKOHOMEPHOCTH
cokpucTaymzanuu. Pacnpenenenue MuKpokommnoHeHTa Mexay ¢aszamu. Koncranta XionuHa.
Koapdunment kpucrammzanuu D. JluHeilHbId u JorapudMHUYECKUl 3aKOHBI pacmpeecHus,
YCIIOBUSL  COKpHCTauM3anuu. DakToOpbl, BIHAOIIKAE Ha KOIPPUIMEHT KPHUCTAUIN3AIINH.
O6pazoBanue cMemaHHbIX KprcTamuioB [ pumma. [ToHsTHE 00 aHOMATEHO CMEIIAHHBIX KPUCTAJIIaX.

1.3 AzcopOILHMOHHBIE TPOIECCHI B PAAUOXUMHH

Ancopbuusi Ha HMOHHBIX Kpuctaiuiax. llepBuuHas oOmeHHas aacopOrus. I[lepBuunas
MoTeHIMazo0pasyromas ajacopoIuss U BTOpUYHAs oOMeHHas ajacopOmus. VX 3aKOHOMEpPHOCTH.
VYpasHenue PatHepa u cneicTBust U3 Hero. AcopOIys Ha CTeKIIe B OyMaXXHBIX (PHIIbTpaxX. 3HAYCHHE
aZICOPOITMOHHBIX  SIBJICHHM B panuoxumuu. [IpuMeHenune Hecnenuduueckux HOCHUTEIEH.
DKCHEepUMEHTAIbHBIE METObI PA3TPAaHUUYECHUS PA3NMUYHBIX MEXaHU3MOB COOCAXKICHUSI.

1.4 KonnonmpooOpa3oBaHue B PaJIMOXUMHUHU. VICTHHHBIC M TICEBIOKOJUIOWBI. Y CIOBHUS UX
oOpa3oBaHMs, CBOWMCTBA M  METOABl  WCCIEIOBAaHWS:  JUANM3,  yIbTpaduiIbTpalus,
HeHTpudyruposanue, Tupdy3us, paaguorpadus u ap.

Paznen 2. Oco0eHHOCTM MCHOJIB30BAHUSI H30TONHOIO OOMEHAa, 3JIEKTPOXMMMH,
XpoMaTorpaguu M 3KCTPAKUMU B PAAHOXUMHUM

2.1 Posib M30TOHOTO 00OMEHA B PAJHMOXUMUHN

M3oTonubiii 00MeH. MeXaHnu3M U KMHETHKA M30TOIMHOIo oOMeHa. MaeanbHbI M30TOMHBII
0OMeH U ero 3aKOHOMEPHOCTH. Poib n30TOMHOr0 0OMeHa B paTuOXUMUH.

2.2 DIEKTPOXUMUYECKHE OCOOEHHOCTH B PAJHOXUMUHN

DNEeKTPOXUMHUYECKUE METOJIbI BBIJICICHUS PATUOHYKIHAOB. KpPUTHYECKUA TOTCHITHAI
BBIJIETICHUS U METO/IBI ero ornpeaeneHus. [I[pumennMocTs ypaBHeHus HepHcTa B pacTBOpax OONBIIHX
pa3zBeaenuil. Teopus I'aiicnHckoro. Mcnosib3oBaHue 3JIEKTPOXUMUYECKAX METOIOB B PAAUOXUMHUH.

2.3 Xpomarorpadus U SKCTPAKIUS B PATHOXUMUU

Knaccudukanus xpomarorpadudeckux TMpPOIECCOB MO MeXaHU3MaM. AJCOpOIMOHHAs
xpomatorpadusi paguoakTUBHBIX BemiecTB. MonooOMeHHas xpomatorpadus. Kriaccuduxanms
MOHUTOB W UX OCHOBHBIE (PU3UKO-XMMHUYECKHE CBOWMCTBAa: OOMEHHas €MKOCTh, MeXaHW4ecKas
MMPOYHOCTh, XUMHUUECKAsI U PaJHAIIMOHHAS] YCTOMYUBOCTh, HA0yXaeMoCTh U Jp. KuHeTHKa HOHHOTO
obMmeHa. OmnpeaeneHue MOJTHOW OOMEHHOM eMKOCTH paJloXUMHYEeCKHM MeTo1oM. PaBHOBecue nipu
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HOHHOM oOMeHe. CeleKTHMBHOCTh MOHHMTOB. M30TepMbl copOuuu M Xpomarorpaduyeckue 30HBI.
DIOCHTHBIA METOJ] MOHOOOMEHHOU XpomaTtorpaduu, €ro 3aKOHOMEPHOCTH. BBITeCHUTETbHBIN
metoa. [Ipumenerre HOHOOOMEHHOM XpoMaTorpaduu B paauOXUMHH.

DKCTpakiys, OCHOBHBIE MOHATUS U onpeneneHus. M3oTepma skcTpakuuu U 3akoH beptio-
Hepucra. «®usnyeckoe»  pacmpenenenue. Krnaccudukanmss  cucTeM € XUMHYECKUM
B3aMMOJICHCTBHEM. OKCTpPAaKUUs HEUTPaJbHBIMH OpraHn4YeckuMu BemiecTBamMu. OOpas3oBaHHe
KOOPIMHAIIMOHHBIX coeTuHeHuH (conbpBaToB). KoHcranTa skcTparupoBanus. OnpeneneHne cocraBa
OKCTPAarupyeMbIX COeAMHEHUH. [HMIpaTHO-CONBBATHBIM MEXaHHM3M. ODKCTPAaKIUs OPraHUYeCKUMHU
OCHOBAaHMSMH M HX COJIIMH. KOHCTaHTBI SKCTparupoBaHus: U3BJICYCHUE KUCIIOT, aHUOHHBIH 0OMEH,
OKCTPAKLUsl METauIoB. BiusHue BbhIcaMBaTeNell. DKCTPaKIUsl OPraHMYECKHMMU KHUCIOTAMU M HUX
comaMu. Tumbl sKcTpareHTOB. Peakmms skcrparupoBanus, pH mnomyssiaenenus. [Ipuvenenue
OKCTpAaKUUU B paanoxumuu. PacmpenenutensHas xpomaTtorpadusi. Meronsl 3akperyieHus (asbl.
JIOCTOMHCTBA ¥ HEAOCTATKH.

Pazgen 3. OcHOBBI MeTO/la «MeYEeHBIX» ATOMOB M NPUMeHeHHe PATUOHYKJIUAOB B
HcCJIeJ0BAHUAX

OOm1re MoyIoKEeHUsI METO/Ia «KMEUYCHBIX» aTOMOB. [IpuMeHeHne pagruoHyKINI0B B KAUeCTBE
«MEYEHBIX» aTOMOB. BBIOOp H30TONOB, MX paJAMOXMMHYECKAs YHCTOTA, pacueT HEOOXOAUMOM
akTUBHOCTH. CHHTE3 MEYCHBIX COCAMHEHUI.

PagnoananuTuyeckre METONBI: pPaAMOAKTHBAIIMOHHBIN aHaIN3, W30TOIMHOE pa3BEICHHE,
paguoMeTpuyeckass KOPPEKTHPOBKA, pPaJHOMETPUYECKOe THUTpoBaHMe. VX 1OOCTOMHCTBA U
HemocTaTku. [I[puMenenne cyOCcTeXnOMETPUYECKOTO BBIJICTICHHS.

[TpumeHeHne paAnoOHYKIUIOB B (PH3UKO-XUMHYECKUX HCCIICIOBAHUSX.

Pa3nen 4. JlaGopaTopHblii NPAKTHKYM

JIaGopaTopHBIil TPAaKTUKYM CITY>KUT JUIS 3aKPETUICHUS 3HAHWMA, TIOJYYEHHBIX MPH U3y4SHHUN
paznenoB 1-3 TUCHMIUIUHEI.

4. O0beM yueOHOM AUCHMILINHBI.

Bup yuedHoii padoThl Bcero Cemectp
3E |Akan.u 5 6
3E Axag.u| 3E Axaj.

q
OO0mast Tpy10eMKOCTh JUCIUAIIIHHbI 9 324 3 108 6 216
KonraktHas padora — Ayautopublie | 3,56 128 0,89 32 2,67 96
3aHSATHSI:
Jleximn: 0,44 16 0,44 16 - -
[TpakTudeckue 3aHATHS 0,44 16 0,44 16 - -
JIaGopatopHbie paboThI 2,66 96 - - 2,66 96
CamocrosiTesibHAs padora: 5,44 196 2,11 76 3,33 120
ITonroToBka K KOHTPOJIBHBIM pabOTaM 30 30 -
ITonroroBka k 1abopaTopHbIM paboTam 70 - 70
CaMocTosTelbHOEe HM3YYEeHHE pasjenoB | 5,44 2,11 3,33
JIACITUIIIAHEI 95,4 45,6 498
KonTakTHas camocrositebHas padoTa 0,6 0,4 0,2
Buabl koHTpOJIS: 3a4er ¢ oueHKOMH 3auer

Bcero Cemectp
Bun yueonoii padotnl 3E Actp. 5 6
q 3E Actp.u| 3E Actp.
q
OO0mast Tpy10eMKOCTh JUCIUAIIIHHbBI 9 243 3 81 6 162
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KonrakTHas padora — AyauTOpHBIE 356 96 0.89 24 267 72
3aHSATHS: ’ ' ’

Jlexumu: 0,44 12 0,44 12 - -
[IpakTuueckue 3aHATUS 0,44 12 0,44 12 - -
JIaboparopHbIie padOThI 2,66 72 - - 2,66 72
CamocrosiTesibHasi padora: 5,44 147 2,11 57 3,33 90
[TonroroBka K KOHTPOJIBHBIM pabOTaM 22 22 -
[Toaroroska k 1ab0paTopHBIM paboTaM 52,5 - 52,5

CamocrosiTenbHOE M3ydeHHE pasfenos | 5,44 7155 | 211 342 3,33 373
JVCHUIUTHHBI

KoHTakTHas camocTosiTespHas padboTa 1,45 0,3 0,15
Buabl kKoHTpOJIA: 3a4eT ¢ OLeHKOM 3auer

AHHOTaNUA padoyeil MPOrpaMMbl TN CHUIIIMHBI
«@PU3UKO0- XUMHYECKHE MeTO/IbI AHATU32»

1. Heab AUCHUNIMHBI— CO3aHUE Y O0YUAIOIINXCSI TEOPETUUECKOM 0a3bl 3HAHUN O COBPEMEHHBIX
MeTo1aX (PU3UKO-XUMUYECKOTO UCCIIeIOBAaHUS M aHATN3a JJIs MOCIEAYIOLIEr0 PelIeHHs
KOHKPETHBIX HAYYHBIX U MPAKTUYECKHUX 3a/1a4, CBA3aHHBIX C IPOBEICHUEM HAYYHO-
HCCIIEA0BATEIbCKOM U TPOU3BOACTBEHHO-TEXHOJIOTHYECKOM ISATEILHOCTH B 00JIACTH KOHTPOJIS 32
COBPEMEHHBIMH MPOIECCAMU MOJTYYSHUSI MATEPUAJIOB SIEPHOTO U HESJIEPHOTO Ha3HAYCHHUS.

2. B pe3yiabTare H3y4eHUs AUCHUIIMHBI 00YUYAIOIMIiCS JOIKEH:

Oéadamp cnenyomiMy KOMIETSHIIUSIMHA U UHIUKATOPAMU UX TOCTHKEHHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3

3namo:

— OCHOBHBIC BO3MOYKHOCTH B TIOJYyYEHUH HH(DOpPMAIMH O CTPYKTYpE U COCTaBE BEIISCTBA MPHU
WCIIOJIb30BAHUH PA3IMYHBIX (PU3UKO-XUMHUYECKUX METOJIOB aHAITN3a,

—  (U3UKO-XUMUYECKHE OCHOBBI COBPEMEHHBIX METO/IOB aHATN34;

— OCHOBHBIE METPOJIOTMYECKUE XaPAKTEPUCTUKU PA3TUYHBIX (U3UKO-XUMHUYECKUX METO/I0B
aHaJIn3a;

— TOCIIeZIOBATEeNILHOCTh  OMEpaIliii  MPH  TOATOTOBKE MPOOBI JUIS TIPOBEICHHS  aHAIN3A,
oOecrieunBaromias ee MpeICTaBUTEIIbHOCTb.

Ymemes:

—  paccUMTBHIBaTh Mpejaesl OOHAPY)KCHHS BEUIECTBA B aHATM3UPYEMOM OOBEKTE MO 3aJIaHHBIM
pe3ynbTaTaM NPOBEACHHBIX XOJIOCTHIX SKCIIEPUMEHTOB;

—  HaxOJUTh B PE3yJIbTaTaX aHATUTHYECKUX ONPEACIICHUN CUCTEMATHYECKUE OIMMOKH ¥ TIPOMAXH;

— BBIOpaTh ONTHMAIBHBIA METOJ aHAM3a B 3aBUCUMOCTH OT 3aJIa4d aHAJTUTHYECKOTO
OTpeIeTICHUS;

—  paccuMTaTh HEOOXOIUMBIC ITApAMETPHI JIJIS ITOJTYICHUS HEOOXOIMMOTO aHATUTHYISCKOTO CUTHAIA
Ha OCHOBE 3HaHUS (UBUKO-XHUMHUYECKUX OCHOB METO/a aHaIH3a.

Bnaoemu:

—  METOJIaMU CTAaTUCTHUYECKOM OIEHKU JOCTOBEPHOCTH MOJYUEHHBIX PE3yIbTaTOB aHAIUTUYECKOTO
oTpeieNieHUs] KOHIICHTPAIIMH BEIECTRA;

— pacyeTHbBIMH METOAaMH OOpaOOTKM BEIMYMHBI AHATUTHUYECKOTO CHUTHANA, MOJYYCHHOTO B
(U3HKO-XMMHYECKOM METOJIE aHAIN3a, JJIS MTOJIYICHHUS [eJIeBOM HH(DOPMAIHK O KOHIICHTPAIHH
ONpeIEIEMOTO BELIECTBA,

— 3HAHWAMH O COACPNKAHWH MH(POPMAIMH O CTPYKTYpE BEIIECTBA MPHU HCIOIB30BaHUU JAHHOTO
(U3UKO-XMMHYECKOT0 METO/Ia aHATTN3A.

3. KpaTkoe conep:kanue THCHUTLIMHBI
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BBenenue. Ilpenver u 3amaun aucuUIiMHbL. OmnpefeneHus AHAIUTUYECKOW XUMHUHU H
XHMHYECKOro aHam3a. Buael aHanm3a: KaueCTBEHHBIN, KOJIMYSCTBEHHBIN, N30TOITHBIN, 3JIEMSHTHBIH,
(GYHKIMOHATBHBIN, MOJEKYJSIpHBINA, BeliecTBeHHBbIH. Knaccupukamuss 4MCTOTHI BEIIECTB: «9»,
«UIa», «XU», «OUBY, «BUB». Paznuumne MEeXy «0UB» U «BUBY.

Paznen 1. Ilopsinok npoBeaeHNsi aHAIU3A U €r0 METPOJIOTHYECKHEe XaPAKTePUCTUKH

1.1. Merponoruueckue XapakTepUCTUKA METOJIOB aHAJIN3a

DONEeMEHTbl MaTeMaTU4YEeCKOM CTAaTUCTUKU: THWIIBl PACHpEAeNICHHUs] CIy4YallHbIX BEJIUYMH,
pacnpenenenuss 'aycca u IlyaccoHa, noBepuTenbHasi BEPOSATHOCTb, JOBEPUTEIbHBIM HHTEpBAJl,
KBaJpaTUYHBIN 3aKOH pacnpocTpaneHus: omnOok. Kputepun Cthionenta n duimepa. Q-kpurepwii.
[Ipenen obHapyxkeHus (aOCOTIOTHBIN, OTHOCHTENBHBIN). UyBCTBHTENBHOCTh METOAA aHAIU3a.
BocnpousBogumocts U TOUHOCTH (MpaBUiibHOCTE). Onpenenenue nmpoMaxoB. CpaBHEHHE JTaHHBIX,
MOJIYYEHHBIX B HE3aBUCUMBIX U3MEPEHUSX.

1.2. TIpeaBapuTenbHasi HOATOTOBKA NP0 JUIsl POBEJCHUS aHAIN3a

[TocnenoBaTenbHOCTH OIEpanuii Ipu MpoBeAeHun odoro ananmsa. Otoéop mpol. [TousTus
MPEACTaBUTEIBHOM, TeHEPAIbHOM, JTa00paTOPHOM U aHaTu3upyemMoi 1mpoodsl. OcoOGeHHOCTH 0TOOpa
po0 HEOJHOPOIHBIX TBEPJIBIX BEIIECTB. 3aBUCUMOCTh MACCHI MPEACTABUTEILHOM TPOOBI TBEPAOTO
BemecTBa OT paszmepa vactul. dopmyna Puyepaca-Ueudora. [loaxon k BeIOOpY COOTHOIIEHUS
MEXYy YHCIIOM aHAJIU3UPYEMBIX TBEPABIX MPOO W YHCIOM IMapaJUICIbHBIX H3MEPECHUN ITaHHON
poOsl. BekpoiTue TBepAbix mpob. CenekTuBHOE BCKpbITHE. UHIUBUIYaNbHBIE U TPYIIIOBBIE METOIbI
KOHIICHTPUPOBAHUSI MHUKpOIIpHUMEceH, aOCONOTHOE ¥ OTHOCHUTEIBHOE KOHIIEHTPUPOBAHHE.
XapakTepuCTUKU METOAa KOHIICHTPUPOBAHUS — CTENEHb M3BJICUEHUS U CTENEHb OO0OTallleHHs.
dusnueckue, (PU3NKO-XUMUUYECKHE M XHUMHUYECKHE METOJbl KOHIICHTPUPOBAHHUS. DKCTPaKIIUS,
TUCTWIUISIIMS, peKThuduKaius, cyOluMalvs, HampaBleHHas KPHUCTaJUIM3alus, HOHHBIA OOMEH,
OCaXKJICHHE U CO-OCAXKICHHE KaK METObl KOHIIEHTPUPOBAHHMS, O0IACTH UX TPUMEHEHHS.

Pasnen 2. Macc-cnekTpoMeTpust

2.1. OnpeneneHrie Macc-ClIEKTPOMETPUH M KJIacCHUPUKAITHSI TIPHOOPOB

[TonsTHe Macc-CEeKTpOMETpHH, OJOK-cXema M Kiaccu(UKaIUs Macc-CIIEeKTPOMETPUUYECKUX
MpuOOpoB (CTaTHYECKUE W JAUHAMUYECKHE, XUMHUYECKHE W H30TOIHBIE, MAacC-CHEKTPOCKOIIBI,
CHeKTporpadbl U CIEKTPOMETPHI).

2.2. BzaumoielicTBUE 3apsHyKEHHBIX YACTHUIIL C MJIEKTPUIECKIUMH U MArHUTHBIMU MOJISIMU.

[loBeneHue 3apsKEHHBIX YacTHI] B AJEKTPUUYECKUX W MArHUTHBIX MOJSAX: MPOAOJIBHOE U
MIONIEPEYHOE IIEKTPOCTATUYECKOE T0JIE, IIPOJIOJIBHOE U MONEPEYHOE OJJHOPOJHOE MarHUTHOE IIOJIE.
@oKycupyrouee CBONCTBO OHOPOAHOIO MarHUTHOTO 10JI1s1. COBMECTHOE JIEHCTBUE IIIEKTPUUECKOTO
1 MarHuTHOrO nojei. OnbiTel ToMcoHa: kaToiHAs TpyOKa (ompe/iesieHne OTHOLIEHMS 3apsiaa K Macce
JUIS DIEKTPOHA), MeTo] Tapados. [IpuHIMnransHas cxeMa CTaTHYECKOTO Macc-ClIeKTPOMETpa.

2.3. Tunbl HOHHBIX UICTOYHUKOB Macc CIIEKTPOMETPOB

Tunbl HMOHHBIX MCTOYHMKOB: C HOHHU3AIMEH OSIEKTPOHHBIM yAapoM, TEYHOH, C
(dhoTonoHM3AIMEH, Ta3ePHBII HOHHBIM UCTOYHUK. VX mMpenMyIiecTBa U HEIOCTATKH.

2.4. T'a30BbIi TOTOK B CTATUYECKOM MacC-CIIEKTPOMETPE

['a30BBIN MOTOK Yepe3 Macc-CHEKTPOMETP. BA3KHMII M MOJIEKYJISAPHBIA pPEXUM HaTCKaHUS
ra3oBOM CMECH M3 CHCTEMBbI HalyCKa B MOHHBIM MCTOYHHUK. XUMHUYECKUE M U30TOIMHBIC TPHUOOPHI.
Oco0eHHOCTH CUCTEM HaITycKa B HHX.

2.5. Pazpemaromiasi cmocOOHOCTh CTaTHYECKOTO MacC-CIIEKTPOMETpa.

Teopernueckas ¢opMa HMOHHOTO THKa B Macc CHeKTpe. Paspemraromas crnocoOHOCTh
CTaTHUYECKUX MacC-CIIEKTPOMETPOB: TEOPETHUECKAasl U SIKCIIEPUMEHTAIILHO ONpeerseMas mprudopoB.
Knaccudukanus npruOopoB 1Mo BETUYHHE pa3peliaromiei CnocoOHOCTH. JIyTaeTsl 1 BO3MOKHOCTH U3
pa3peleHusl.

2.6. Tumnbl TMHAMHYECKUX MAcC-CHEKTPOMETPOB

Bpemsi-nponeTHslii U KBaApyHoJbHBIA Macc-crieKTpoMeTpbl. OMeraTpoH. [IpeumyiiectBa u
HEJOCTaTKU JUHAMHYECKUX MPUOOPOB, 00JIACTH UX TPUMEHEHUSI.

Pa3nen 3. CnekTpajbHble METOBI AHATU3A.

3.1. OnpeneneHue u KIIaCCH(QHUKAINS CTIEKTPATLHBIX METOJIOB aHAIH32
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[loHATHEe cCHeKTpadbHBIX METOJOB aHAW3a, HX KiIacCUPUKAIMI. XapaKTEPUCTHKH
JIEKTPOMArHUTHOTO H3JIYy4EHHs: YacTOTa, BOJHOBOE YHWCIO, JAJMHA BOJHBI, DHEPIus KBaHTA.
DHepreTUYeCcKHil AUAna3oH AIEKTPOMArHUTHOTO U3ITyYSHHS, XapaKTep BO30YKIEHHOTO COCTOSHUS
aTOMOB U MOJIEKYJI B Pa3JIMYHBIX SHEPreTUYECKUX Iuana3oHax PeHrtreHoBckas, ontuueckas (Y-,
Bunumasi, IK-), mukpoBosiHoBas, paauouyactotHas (II1P, IMP) cnexkrpockonuu, OMUCCUOHHAS U
abcopOLMOHHAsA, aTOMHAs U MOJIEKYJIIpHasl CHEKTpOCcKomnus. biok-cxembl npubopos.

3.2. MeTo/1bl aTOMHOTO CHEKTPATbHOTO aHATIN3a

ATtomHbIii criekTpanbHblil ananu3 (ACA). ATOMHBIH CIEKTP BOJOPOa U BOJAOPOIOTOA00HBIX
aTOMOB. ATOMHBII CHEKTp MHOIOIEKTPOHHBIX aTOMOB. Buabpl aTroMHOH CHEKTpOCKOIUU:
OMHCCUOHHAs, a0COpOIMOHHAsL, (IIyOpEeCHEHTHAsl, PEHTICHOBCKas ((OTOAIEKTPOHHAS, OXKe-,
¢dyopecueHTHasA, SMUCCUOHHAs ). CrIocoObl aTOMHU3AIMK TPOOBI: B IIJIAMEHH, 3JIEKTPOTEPMUUYECKHH,
B JJICKTPUYECKON Ayre M HCKpe, MHIYKTUBHO cCBs3aHHOU mmia3me. Konkpernsie meroast ACA:
aTOMHO-3MUCCHUOHHBIN, aTOMHO-a0COPOLIMOHHBIHN, aTOMHO-(IIyOPECLIEHTHBIN, pEHTT€HOBCKUM, OXe-
CHEKTPOCKOIUSI.

3.3._ MeTo/bl MOJIEKYIISIPHOTO CIIEKTPAJIbHOTO aHaIN3a

Monekynsapubiii  cnektpanbHbiii  aHaimm3 (MCA). KpuBas mNOTeHIMaTbHOW SHEPruu
JIBYXaTOMHOM MOJIEKYJIbl. DJIEKTPOHHOE, KOJIeOaTeIbHOE, BpalaTeIbHOE BO30YXKIEHUE MOJIEKYIIbI U
WX DHEPreTUYEeCKUe JAMana3oHbl. Buabl MOJEKyJIspHOW CIEKTPOCKONMM: BpaullaTreiabHas,
KosiebarTenbHas, 3IeKTpoHHast U ux komOuHanmu. Konkpernsie metonsl MCA: MK-cnekTpockonus,
CIIEKTPOCKONHUSI KOMOWHAIIMOHHOTO paccessHus, (iyopumerpusi, ciekrpodoromerpusi. CpaBHEHHE
BO3MOKHOCTEH METOJI0B MOJIEKYJISIPHOM U aTOMHOM CIIEKTPOCKOIHH.

3.4. Tunbpl MOHOXPOMAaTOPOB W PETUCTPATOPOB  DJIEKTPOMATHUTHOTO  W3IYYCHHUS
CHEKTPaJIbHBIX TPUOOPOB

MeTtobl pa3iokKeHUs JIEKTPOMAarHUTHOIO U3IYyYEHHs B CIIEKTP: IpuU3Ma, JTudpakMOHHAs
pewerka, uHTepdepomerp Padpu-Ileppo. Perucrpanyss HMHTEHCUBHOCTH 3JIEKTPOMArHUTHOIO
U3JIYy4YEHUS: Y-CIIEKTPOMETPBI, (OTOIIEKTPOHHBIE YMHOXKUTEIH, 00510MeTpbI, Dypbe CIIEKTPOMETPHI.

3.5. Merponorudyeckne XapakTepUCTUKN CHEKTPAIbHBIX METOJIOB aHAIN3a

Paspemenne nByx OJM3KUX CHEKTpajbHBIX TMosioc: Kputepuil Penes. Paszpemaromas
CIOCOOHOCTH U JIMHEIHAs [ucnepcus CeKTpabHbIX TPUOOPOB.

Pa3nea 4. XpomaTtorpadguueckue MeTo/1bl aHATU3A

4.1. Onpenenenne W kjaccudukaus  XpoMarorpaguueckux  METOJ0B  aHajdu3a

Ompenenenue  xpomarorpaduu, WX  KIacCHpUKAIMSA: Ta3oBas U KUJIKOCTHAsS

xpomarorpadus,

BBITECHUTEJIbHAS, IPOSBUTEIbHAS U PpOHTaJIbHAS BUABI XpoMaTorpaduu. OOime XxapakKTepucTUKU
Xpomarorpaduyeckoro pasjieiaeHus BelecTB: pazpenieHue, 3p(HeKTuBHOCTb, CEIEKTUBHOCTD, CBSI3b
MEXTy HUMH.

4.2. MeToapl ra30BoM XpoMaTorpaduun

lNazo-amcopOuronHass W Ta30-KUAKOCTHas Xpomartorpaduu. [lpuHiuner mombopa raza-
Hocutensd. [lpuHuunel moxbopa aacopOEHTOB M JKUAKOW (a3bl JUIsl Ta30-aJCOpOLMOHHON U
ra30KUJIKOCTHOM Xpomartorpadguu. Tumsl ancopoeHToB. TpeboBanusa K kUIKON (asze, MOJIpHBIE,
YMEPEHHO TOJIIPHBIE, HEMOJSPHBIE )KUIKUE (Pa3bl.

4.3. MeTtobl )KUIKOCTHOM Xpomarorpaduu

XKunkoctHas xpomarorpadus, MpPUHUUIB MOAOOpa MOJBMKHOM M HEMOJIBHKHOH (¢a3.
HopmansHas wu  oOpamieHHas HemoABWXHasg  ¢a3a. BricokoaddexkTuBHas  KUAKOCTHAsS
Xxpomarorpadusi.

4.4. Tunel 1eTeKTOpOB Xpomarorpadon

JleTekTophl JJs1 Ta30BOM Xpomarorpaduu: KaTtapoMeTp, IUIaMEHHO-MOHU3AIMOHHBIN, C
AJNIEKTPOHHBIM ~ 3aXBaTOM. JleTeKTOopbl JUIsl JKUIKOCTHOM XpomMarorpaguu: 1o YyIelbHOMN
3JIEKTPOIIPOBOIHOCTH H IO MOKA3aTEII0 MPEJIOMIICHUs, CIeKTpodoToMeTpruueckuii. XpomaTo-macc-
CHEKTPOMETPHUS.

Pazgen 5. DiekTpoxuMHuvecKkre MeTOAbI AHAJIN3A

5.1. TToreHIMOMETpUS

[lonsiTie HOH-CENEKTUBHOTO H3yekTpona. llpuHuunuanbHas cxema mnpubopa Ui
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MOTEHIMOMETpHYECKoro  ompenencHus. I[Ipsmas moreHnmomerpus. IloTeHImomeTpudeckoe
TUTPOBaHUE, 00JIACTh IPUMEHEHUS, METOBI OTPEACTICHUS TOYKH IKBUBAJICHTHOCTH.

5.2. KymoHnoMerpus

3akonbl @apanes. KymoHomeTpus moTeHIIMOCTaTUYECKAasT U aMIlepocTaThuueckasi, o0JacTu
npuMeHeHus. [ToHATHS TTpeIeTbHOTO TOKA U BhIXOJa MO TOKY. MeToa onpeaesieHus 3aTpadyeHHOTO
KOJIMYECTBA D3JEKTPUYECTBA TMPU TOTEHIMOCTATUYCCKONW KysnoHoMeTpuHu. OO0IacTh MpUMEHEHUS
aMIIePOCTaTUYECKOU KyJTOHOMETPHH.

5.3. BonpTamiepomerpust

Tuns! mosspu3yronMXcs (MHIUKATOPHBIX ) A1eKTpoaoB. [lomsporpadus. Turbr noasporpamm.

Huddysnonnsiii Tok. Ypasuenue Unpkouya. uddepenHunanbaas uMIynbcHas Noasporpadus.
Ob6nacte npuMeHeHus noJsiporpaduu.

Pasnen 6. PagnoyacToTHbIEe METOABI AHAJIN3A

6.1. Kparkas xapakTepuctuka MeTtoaoB IMP u DITP

MarHuTHbIi MOMEHT siep, THPOMAarHUTHOE OTHOIIeHHe, g-(pakTop, MarHetoH bopa,
SIIEPHBIM  MAarHeToH. fIBjIeHHE SAEpPHOM MArHUTHOW peJIaKCallUH: CIIMH-CIIMHOBOE W CIIMH-
pelieTouHoe BpeMeHa perakcaiuu, ypaBHeHus brnoxa. Cnekrpockonus SIMP: xuMuueckuii cBur,
pOJIb CIIHMH-CIIMHOBOTO B3auMojecTBusS U MU dy3noHHBIX MporeccoB. [Ipupoma 31meKTpOHHOTO
napamarHuTHoro pe3onanca (OIIP), cnuHOBOW M OpOUTANBHBIN MapamarHeTusM, g-axTop
anekTpoHa. Otinune cuekrpomerpoB JIIP ot cnekrpomerpos AMP. OGnactu npuMeHeHUs: METO/10B
SIMP u OI1P.

4. O0bemM yuyeOHOM AMCHUNJIHHBI.

Bunsl yaeOHO# paboThI 6 cemectp
3E AKaja 4. AcTp. 4.

OO01mast Tpy10eMKOCTh M CHHUIIJIMHBI 4 144 108
KonTtakTHasi pa6oTa - ayIuTOPHbIE 3aHATHUS: 1,33 48 35,9
Jlexruu (JIek) 0,89 32 24,0
[Tpaktuueckue 3austus (I13) 0,44 16 11,9
CamocrositesbHas padora (CP): 2,67 96 72
CamocrosiTenbHOE U3YUEHUE Pa31eiI0B JUCIIUILTUHBI 267 95,8 71,85
KonTakTHas camocrositenbHas padoTa ’ 0,2 0,15
Bua xonTpoas: 3a4er

AHHOTaNHA padoyeii MPOrpaMMbl THCHUTIIHHBI
«TexHo0rusi OCHOBHBIX MATEPHATIOB COBPEMEHHOI JHEPTeTHKH U OCHOBBI PATHALMOHH O
0€30MACHOCTI

1. Heab AMCUMIUIMHBI— CO3JJaHUE y OOydYaroUIMXCsl O0IEH TEeOpEeTUUYEeCKOM U MEeTOA0I0rMYeCKOn
0a3bl 3HaHUH B 00JIACTH XUMHUH U TEXHOJIOTUU MaTEpHUaIOB COBPEMEHHOM AHEPreTUKH, BKIIIOYAIOLIeH
MIPEACTABICHUS O ILIMPOKOM CIEKTpe IIPOM3BOACTBEHHBIX 3a1ad, BXOAAIIMX B Mpelensl HUX
KOMIIETEHIINM, OCHOBAaX M B3aMMOCBS3HM HCIOJIb3YEMBIX METOJOB M BapHAHTAX HUX MPAKTHYECKOTO
[IPUMECHEHUSL.

2. B pe3ysabTare H3y4eHUs JUCHUILIMHBI 00YUYAIOIIMIiCS TOIKEH:

Ooénadamp cieayrOMMMI KOMIIETCHIINSIMA U HHIAUKATOPAMHU MX TIOCTH)KEHUSI:

VYK-1.1; YK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; I1K-1.1; I[1K-1.2; TIK-3.1; I1K-4.1; T1K-4.2;
[1K-4.3

3namo:

—  OCHOBHBI€ CTaJIUU SAEPHOTO TOIUIMBHOTO IIUKIIA;

—  DKOJIOTMYECKHE TOCNIeCTBUS AKcIuTyaTauu ADC;
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— 3akoHbl P® 1 HOpMaTUBHbBIE JOKYMEHTHI IO UCIIOJIB30BAHUIO ATOMHOM YHEPTHUH, PAIHALIMOHHON
0€30MacHOCTH U 0OPAIIEHUIO C PATUOAKTUBHBIMUA OTXO/IaMU;

—  XMMHYECKHE IMPOIIECChl MPU BO3JACUCTBUU MOHU3UPYIOIIETO M3JIYYCHHS] HA BEILECTBO, OCHOBBI
JO3UMETPUU U JO3UMETPUUECKOT0 KOHTPOJIS;

— [pPUHIUNHAIBHBIE OCHOBHI M OCOOCHHOCTH MPOIIECCOB, HCIONb3YEMbIX B TEXHOJIOTHH
MaTepuaioB COBPEMEHHON SHEPTeTUKH;

— amnmapatrypHoe ohopMJICHHE U IOCIEI0BATEIbHOCTh MOCTPOCHUS TEXHOJOTHUYECKUX CXEM JUIS
pereHust 3aaad, cBs3aHHBIX ¢ mepepadoTkoi OAT m oOpamenuem ¢ PAO, nmpou3BoacTBOM
PEAKUX AIEMEHTOB, CTAOMIBHBIX U30TOMOB U 0COO0 YHUCTHIX BEIIECTB.

Ymems:

—  UCIOJIb30BaTh MOJIYYCHHBIC 3HAHUS /IS OICHKU BO3MOXKHOCTH CTPOUTEIHCTBA HOBBIX ADC,
pacyeTra OpUEHTUPOBOYHBIX KATUTAIBHBIX 3aTPaT U SKCIUTyaTallMOHHBIX PACX0JI0B;

—  OLICHUBATh PaJUALMOHHYIO OIIACHOCTh PAJMOHYKIUIOB U MATEPUAIIOB;

— [puMeHATh 0a30Bble 3HAHUS B OOJACTH XMMHHM M TEXHOJOTHMH MAaTepuajioB COBPEMEHHOM
SHEPTEeTUKU I PEIICHUs] KOHKPETHBIX 3aJa4 W COBEPIICHCTBOBAHUS JKCILTyaTUPYEMBIX
TEXHOJIOTHYECKUX CXEM;

— BBIINOJIHATh PACUYETHBIC OLICHKM OCHOBHBIX XapaKTEPUCTHK, MPHUMEHSEMBIX B TEXHOJOTUHU
MaTepUaIoB COBPEMEHHON YHEPTETUKH;

— OmpeneNsaTh TPeOOBaHHS K HUCIOJIB3YEeMBIM pabOYMM BEIIECTBAM WM ONTHUMAJIBHBIC YCIOBHS
OCYUIECTBJICHUSI IMPOLIECCOB, IPUMEHSAEMbIX B TEXHOJOTMH MAaTE€pUalOB COBPEMEHHOMH
SHEPreTUKU.

Bnaoemp:

— OCHOBHBIMH TEXHOJIOTHUECKHMMHU CIOCO0aMHU TEpepadOTKH ypPaHCOACPIKAIIETO CHIPbS, €ro
BBIZIETIEHUIO U 06OTAIIEHHIO 10 H30ToIy 2>°U;

— HaBBIKAMHM pacyera J03bl B pa00YMX MOMEIICHHIX U I030BbIX HAIPY30K Ha MEPCOHAI.

— OCHOBaMH BBIOOpA OTIENBHBIX CTAJUNA M PAIMOHAIBHBIX TEXHOJIOTHUYECKUX CXEM IOJIYUICHUS
MaTepuaioB COBPEMEHHON SHEPTETUKHU, COUYCTAHUS UMEIOIIMXCS U CO3/TaHNE HOBBIX CXEM;

— HaBBIKAMM pacyeTa, CPABHUTEIBHOW OLEHKH U NMOUCKA ONTUMAJIBHBIX [TapaMETPOB MPOLECCOB,
MIPUMEHSAEMBIX B TEXHOJIOTUH MAaTEPUATIOB COBPEMEHHON SHEPTETUKU;

— OCHOBAaMH aHallu3a COBPEMEHHBIX TEHJICHIIMA B TEXHOJOTMHM MAaTE€PHATIOB COBPEMEHHOM
SHEPTETHKHU

3. KpaTkoe cogep:kaHue IUCHMILIHHBI

Paznen 1. BBeaenue B TeXHOJIOTMIO MAaTepPHAJIOB COBPEMEHHOM JHepreTHKH

1.1. OcHOBHBIE IOHATHSI ATOMHON DHEPIETUKHU

[Ipon3BOACTBO JIEKTPOIHEPTUN HA TEIUIOBBIX AIEKTPOCTAHLMIX, THAPOIIEKTPOCTAHIUAX U
aTOMHBIX aseKkTpocTaHuusaXx (ADC), uX cpaBHEHHME MO JKOHOMHUYECKMM U 3KOJIOTHYECKUM
IIOKa3aTeNsIM. SIiepHbIe SHEPreTUYECKUE YCTAaHOBKHM — THIIBI, XapaKTEPUCTUKH, PUHIUITHAIbHBIC
CXEMBbI, TEpPCIEeKTUBBl HCIMONb30BaHus. Snepubiii TormmuBHbld 1wk (ATL) — ocobennoctn
TexHosoruil paznuuHblx cragui ATL, oTpacnu npomsinuieHHOCTH, oOciyxuBatoue STLI,
Beaymas posnb xumuueckod texHosorun B STL[, Bompockl skomoruu B ATL. [densammecs
Marepuaisl. KOHCTpyKIIMOHHBIE MaTeprabl 111 aTOMHOM SHEPreTUKU. B3anMoencTere n3inydeHni
C pEaKTOPHBIMH MaTepuantaMu. TeXHOIOrus u NpuMeHeHne o0orameHHoro ypana. OCHOBHbBIE BUJIbI
SIIEPHOTO TOILINBA.

1.2. OOpamerre ¢ paaMoaKTUBHBIMU OTXOJIaMH W BOIPOCHI PaJIMAIIMOHHON 0€301macHOCTH

IlepepaboTka oTpabotaBuiero saepHoro tormmmea (OST) M MOBTOpHOE HCIOIB30BaHHE
nemsimuxcst MarepuanoB. OOpameHue ¢ paguoaktuBHBIME oTxonamu (PAO). BozaeiictBue
npeanpusatuii STL[ Ha 4denoBeka M okpyxkawomyro cpeny. besomacHocts npenmpustui ATLI
Konnenmun 6e3omacHoro peakropa. MexyHapoaHOE COTPYTHHUUECTBO B aTOMHON SHEPreTHKE.

Pazgen 2. OcHOBBI paIMALMOHHON 0€30MACHOCTH ¥ IPUMeHeHHe PATHOHYKIUAOB U
U3JIyYeHuil
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2.1. [IpumeHeHre paJMOHYKIWIOB W OO0IIMe 3ajayd  paavalliOHHOM 0e30MacHOCTH

Panuonyknuasl u atomHast sHepreTuka. OTKpBITHE paguOaKTUBHOCTU. Peakiuu neneHus
PalMOHYKIIUIOB M SIACPHBIM peakTop. SnepHas sHepreruka. B3zanmoneicTBHE HOHU3HPYIOLIETO
U3IIy4eHUus C BellecTBOM. PajiuannoHHas XMMUs, KaK 4aCcTh XUMUU BBICOKMX SHEPTUil, €e 3a/lauH.
OO0mue 3amaun paguanroHHON Oe3omacHOCTU. ECTeCTBEHHBIE M MCKYCCTBCHHBIE PAIAOHYKIIHIBI
(PH) B oxpyxaromieit cpene. OTKPBIThIE M 3aKPBIThIC UICTOYHUKH M3Ty4deHus. Panuannonueii GoH u
BKJIaJ] B HETO Pa3IMYHBIX COCTABJSIIOIIMX. ATOMHAs dHEpreTHKa M mpobiemMa paaroaKTUBHBIX
01x0/10B. [Ipobnembl 0XpaHbl OKpYKAIOIIEH CPEIbI.

2.2. Nonuzupytoliee U3JIy4eHNe U er0 B3aUMOJICHCTBHUE C BEIIIECTBOM

BzaumopeiictBue 3apsiKeHHBIX YacTUIl C BellecTBOM. BisaumopeiictBue (OTOHOB ¢
BelIeCTBOM. JIETEKTOPBI ISl PErHCTPAllMU M CHEKTPOMETPUU anb(a-u3IydeHHs, TETCKTOPHI IS
peructpauuu 6eTa- U raMma- U3nydeHuil. J[o3umMeTpus HOHU3UPYIOIIETO U3JIYYE€HUS — BHEIIHEE U
BHYTpEHHEEe O0JydeHHE YeIOBeKa, SKCIO3UIIMOHHAS /1034, MOTJIOMICHHAS U DKBUBAJICHTHAS JO3bI,
MOHATHE O JOMYCTHUMBIX YPOBHSIX OOJIydeHHs, JETEPMUHUPOBAHHBIE U cTOXacTuueckue 3¢ eKTsl,
71030BbI€ KO3 PUITMCHTHI PaJHOHYKIHIOB, METOBI ONPEACIICHUS 036l B IAOOPATOPHH.

2.3. OcHoBHbIe _HOpMaTHBHBIC _ jiokyMeHThl  HPB-99/2009 u  OCIIOPB-99/2010.

HopmupoBanue 1030B0i Harpy3ku Ha uesnoBeka. [[puHIUIB paaranoHHONW 6€301TacHOCTH.
Hopwmebl pagnanmonnoii 6e3onacHoctu. OOnydenue nepconana. OCHOBHbIE CaHUTApHBIE MpaBUiIa
obecrieuenust paguannonnoit 6esomnacHoct OCIIOPB. Pacuer 3¢ ¢exkTuBHONW MOIIHOCTH J03bI B
naboparopun. O0aydeHne HaceneHus. Mepbl o orpaHuyeHuo 0omyueHus Hacenenus. [Ipeaenst 103
st Hacenenws. [Ipemensl TOJOBOrO MOCTYIUICHHS JUIsl BO3AyXa W Boabl. [loHsTHE 00 ypoBHE
BMeEIIATEeNbCTBA. METOAbl PATUAIIMOHHOTO KOHTPOJIS. 3aliTa MalueHTa B sIepHONH MEAUIINHE.

2.4. OU3HKO-XMMHUYECKAs CTAJIUS B3aUMOJICHCTBUS U3ITYICHHUS C BEIIIECTBOM.

OcHOBHbIE TTOHATHS XMMHH BBICOKHX SHEPTUW — 3JEKTPOHHAs aKTHBAIMs, BO30YXKJICHHbBIE
MOJICKYJIBI, HOHBI, pPaJWKajbl, TOIJOIIEHHAS J03a, pPaJAHAllMIOHHO-XUMHUYECKUE BBIXO/IbI,
paavalvoOHHas YyBCTBUTEIBHOCTh U CTOWKOCTh, PAIMONIN3, KiIacCU(UKALMS HOHUZUPYIOIIUX
W3ITydeHUH. DHEPreTUYeCKUN CIEKTP BBIOMBACMBIX JJICKTPOHOB. BO030yXJICHHBIE YaCTHIIBI.
[ToBeneHue 3MEKTPOHOB B HEMOJSPHBIX U MOJIIPHBIX MOJIEKYISIPHBIX KUJIKMX U TBEPBIX CPEIaX.

2.5. PanmnannoHHO-XUMUYECKHE TPOOIeMBI SICPHON YSHEPTETHKH.

Pagnomus Boawl. Pammonus3 BOAHBIX pacTBOpPOB. Pannonu3 OpraHMYecKUX BEIIECTB.
Jlo3umeTpusi MIOHU3UPYIOLIUX U3ITYYECHUN.

2.6. PaqmoakTUBHBIE OTXO/IBI.

CanwurtapHbie paBuia oOpaiienus ¢ paguoaktuBHeIME oTxoaamu CITOPO. Knaccudukanus
PAO, cknanupoBanue u cuctema nepepadbotku PAO. Konmunmonuposanue PAO. Bpemennoe u
okoHuaTenbHoe 3axopoHeHue PAO. Panunanuonnas 6e3onacHocTs npu oOpamenuu ¢ PAO.

Pa3nen 3. XumMnueckasi TEXHOJIOTHS PeIKUX )JI€eMEHTOB

3.1. Penkuie a11ieMEHTBI B COBPEMEHHOM YHEPTeTHKE.

SnepHas sHepreTuka, ee ChipheBoe o0ecredeHre, MUPOBOE YHEPronoTpeOIeHne, OCHOBHBIE
TeHAeHIUU. HampaBlieHus: "3MEHEHHUs SHEPronoTpeOIeHNs U TPOU3BOJICTBA. Pekue ameMeHThl Kak
F€OXMMHYECKOE€ W TEXHOJOTUYECKOe TOHATHE. MUHEpalbl W pyAbl PEIKUX METAJIOB, HX
XapaKTEPUCTUKHU, TOATOTOBKA PYAHBIX KOHIEHTPATOB K MPAKTHUYECKOMY MCIIOIb30BaHUIO. SIepHbIE
Y HesiZICpHBIE 00J1aCTH MPUMEHEHHS JTUTHS, OSPUILINS, YpaHa, IUPKOHUS, TadHUS U APYTHX PEIKUX
METaJJIOB.

3.2. TexHOJIOTHS M3BJICUCHUS PSJIKUX SIIEMEHTOB.

Paznoxxenne pyaHBIX KOHIIEHTPATOB. METOIBI BCKPBITUS Pyl — BBICOKOTEMIIEPATYPHBIH,
BHIIIIETIAYMBAHNE, «CYXHE» METObl. KOHIIEHTpUPOBaHHUE PEAKUX PJIEMEHTOB U pa3elieHue OIU3KIX
10 CBOWCTBAM PEIKUX DJJIEMEHTOB C HCIIOJIb30BAHUEM METOJIOB DKCTPAKIIUA € COPOIUH.
HNonoobmennas xpomatorpadus. [IpuHiunuanbHas cxema KOMIUIEKCHOHN niepepaboTKu IPyIIoBOTro
koHueHTpara P39. [lonydenne MHAMBUIYATbHBIX COCIMHEHUN PEAKUX METAUIOB MM UX CMECed B
MIPOMBIIIIJIEHHOCTH (TEXHOJIOTUYECKHE CXEMBI).

3.3. [Ipon3BoicTBO M padMHUPOBAHNE METAJIOB U CIUIABOB, IPOU3BOJICTBO M3JICIMH U3 HHX.

CreneHb YHCTOTHI SACPHBIX MaTEPHAJIOB, MOIYYEHHUE TBEPABIX COCAMHEHUN PEAKUX
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METaJUIOB. DJIEMEHTHI, MOAXOASIINE AJISI UCIIOJIb30BAHUS B KAYECTBE KOHCTPYKIIMOHHBIX MAaTEPHAJIOB
B saepHoM peaktope. HelTtponnbsie sapl. HeoOxomumass creneHb OYMCTKH (JAOMYCTHUMBIE
coziepkanusi). MeToabl OYMCTKU - OCaXKICHUE, KpucTayumsanus. CrnocoOsl adpuHaKHONW OYMCTKU
ypana. Ilepokcunnasi, kapOugHas OYMCTKHM, OKCTpakUMOHHbIH addunax. JlocTouHcTBa U
Hegocratku. MomumHoe paduHUpOBaHUE IUPKOHUSA. YMCTOTa 3JIEMEHTa B HCTOPHHM ypaHa H
uupkonus. [lonydyeHre peikux METaIoB B CBOOOJIHOM COCTOSTHUHM. MeTalioTepMusi U 3JIEKTPOIIU3.
O6paboTKa peaKux MeTauIoB. MomumHoe padhuHIPOBAHHE, ITIOPOIIKOBAS METALTYPIHs H ILUIABKA.

Pasnen 4. TexnoJsiorust 0000 YHCTHIX BEIIECTB

4.1. BBeeHre B TEXHOJOTHIO 0CO00 YUCTHIX BEIIECTB.

CniocoObl BBIpaXKEHUSI CTETIEHU YHCTOTHI BEIIECTB. [IOHATHS «MUKpPOMPUMECH» M «0CO00
guctoe BemniecTBO» (OCY). CoBpeMEHHBIM JOCTUTHYTHIH YPOBEHb YHCTOTHI BellecTBa. BiusHue
BHEIIHUX 3arps3HEHUIl Ha Mpolecchl TNyOOKOW OYHMCTKM BemecTBa. lloHstue koadduumeHTta
MHTEHCUBHOCTU OYUCTKU. [uddy3nonHas Moenb 3arpsi3HEHUs] U3 BHEIIHET0 UCTOYHMKA. MoJenb
MOCTYIUICHUSI TIPUMECH W3 BHENIHETO WCTOYHHMKA MO MEXaHu3My pacTBopeHus. Kiaccudukamms
METOJIOB TJIyOOKOH ouncTku BemiecTB. OOIIas XapakTEepUCTUKAa METOAOB TIIIYOOKOW OYHMCTKH
BEIIECTB.

4.2. X¥MHYECKHEe METO/IbI OJIYYeHUs 0c000 YHCTHIX BEIIECTB

OcHOBHBIE BapuaHThl XMMHYECKUX METOJIOB MU OIEHKA WX MPEAEIbHBIX BO3MOMKHOCTEH.
CyImHOCTh XMMHUYECKUX TPAHCHOPTHBIX peakuuid. IlepeHoc BemecTBa MOTOKOM Tra3a-HOCHUTEINS.
[Tepenoc BemiectBa ModekyisipHoi muddysmeit. [lepeHoc BemecTBa MOCPEACTBOM KOHBEKITHH.
[IpenmyriecTBa ¥ HEAOCTATKA XUMUYECKUX METO/I0B MOTyUYEHUSI 0COO0 YHCTHIX BEIECTB.

4.3. OU3UKO-XUMHUYECKIE METO/IBI ITOJIYICHUS 0CO00 YMCTHIX BEIIECTB

JMCTHIUTSIIIMOHHBIE METOABl. PeKTHdUKaus Kak METOJ] TIyOOKOW OYHCTKH BEIIECTB —
TEOPETUYECKHE OCHOBBI peKTU(UKAIMKM pa30aBICHHBIX PACTBOPOB, OCHOBHBIE XapaKTEPUCTHKH,
anmapatypHoe OQOpMIICHHE, BIIMSHUC 3arps3HSIONICTO JACHCTBHS MaTepuajia ammaparypbl Ha
rIyOUHY OYMCTKHM BEIIECTB, MOJEKYJSIpHAS JUCTUIUIALIMSA, TEXHOJOTUYECKHE CXEMbI IMOIYYCHUS
BeniectB OCY. IlomyueHue ra3oB BbICOKON YHCTOTHI METOJJOM KPUOTEHHOM PEKTU(UKALINH.

AICOpOIIMOHHBIN METOJ] — TEOPETUUYECKHE OCHOBBI pa3/IeNIeHUsI CMeCei METO0M aJICOpOITnH,
pacueT JOMHAMHKK aicopOLMM MHKpONpuUMeced TMpH TIyOOKOM OYHCTKE, aJCOpOEHTHI,
WCIIOIb30BaHUE METOJIa MPU TIYOOKOW OYMCTKE BEIIECTB, TEXHOJOTHYECKHE CXEMBI TITyOOKOM
OUYMCTKH T'a30B B IIPOLIECCAaX MPOU3BOACTBA JIETKUX U30TOMOB.

HNonooOMennniii Meton. TeopeTudeckue OCHOBBI pa3feieHHsi CMECeH METOJIOM HOHHOTO
obMeHa. OOmMii MOIXO0J K CHHTE3Y MOHOOOMEHHBIX CMOJ. MOHOOOMEHHAs] TeXHOJOTHS OYHCTKH
BOJIbI. [[pUHIIUITMATIEHBIE OCHOBBI TEXHOJIOTUU OYMCTKHU KUAKUX PATUOAKTUBHBIX OTXO/I0B METOJOM
HMOHHOTO OOMeHa.

Kpucrammmzanmonneie Metoapl. DPU3MKO-XUMUYECKHE OCHOBBI MeToAa. HopmanbHas
HalpaBJieHHas KpUCTau3anus. MHOrOKpaTHas HamnpaBlIeHHAs KpUCTAUIM3alusA. 3OHHas
nepekpucraumianusa. OO0muil aHanu3 TEXHUYECKUX CPEICTB U METOJIOB 30HHOM IUIABKU TpHU
MPOU3BOJICTBE TYrOIIABKUX M XUMHUYECKH AKTHBHBIX METAJUIOB AJII COBPEMEHHOUW SHEPIreTHKHU.
OCHOBBI TEXHOJIOTUH AJIEKTPOHHO-ITYYEBON 30HHOM IJIaBKU ITUPKOHUSI.

Moay.nb 5. TexH010TUs1 H30TONOB

5.1. PazyieneHne u30TOMOB METOIOM PEKTU(DUKAIIHH.

Pextudukarms BoJbl Kak croco0 pasaeiaeHusi n30TomoB. OOIHOCTD U pa3IuiKe B 3a7a4ax
KOHIICHTPUPOBAHUSI W30TOTIOB BOJIOPOJA M Kuciaopoaa. OCOOEHHOCTH BaKYyMHOW PEKTU(PUKAINH
Boabl. HuskotemmepatypHas pektudukamus CO MeraHa Kak CHOCOOBI pa3IeleHUs M30TOIOB
yTIIepo/ia; pa3zesieHre M30TOMOB a30Ta W Kuciopoaa pektudukanueir NO; pazneneHue U30TOMOB
6opa pextudpukauumeir BF3. OcoOeHHOCTM  TEeXHOJIOrMM, ammapaTypHoe odgopmiieHue,
TEXHOJIOTMUYECKHE CXEMBbI, IPOU3BOJICTBEHHBIE YCTAHOBKH.

5.2. Pazyienenue W30TOMOB METOOM XMMUYECKOTO M30TOMHOTO OOMEHa.

Oco0eHHOCTH METO/Ia XUMUYECKOTO H30TOIMTHOT0 0OMeHa. Pa3enenne n30TomnoB B cucteMax
(OKUKOCTh-Ta3» Ha MpUMepax TEXHOJIOTHH pa3/Ie]IeHHUs H30TOIOB YIiIepo/a, a30Ta, Kuciopoa, bopa
1 KpemHHs. Pa3ieneHre M30TOMOB B CHUCTEMAaX <«OKHJIKOCTh-)KHJIKOCThY» — aMajlbl'aMHBIN CIIOCO0
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pa3aeNeHrs N30TOMOB JIUTHSI, KaJHsl, KalbIlvsl, Maruus. Pa3aeneHue n30TomnoB METOI0M B CHCTEMax
(OKUIKOCTB-TBepAast (ha3a» Ha TpUMepax pas3felieHuss H30TOMmoB a3ora u Oopa. OcobeHHOCTH
TEXHOJIOTUH, ammaparypHoe OQGOpMJICHHE, TEXHOJOTHMYSCKHE CXEMbI, IMPOU3BOICTBCHHBIC
YCTAHOBKH.

5.3. Pa3aeneHue U30TOMOB BOJIOPOAA

Paznenenrie U30TONOB BOJOPO/Ia METOJIOM PEKTH(PHUKAIUU — KOHIICHTPUPOBAHUE JACUTEPHS
METOJIaMU PEKTH(PHUKAIMK BOJbI, PEKTH(PHUKAIIMM aMMHaKa, HU3KOTEMIICPATYPHOH peKTH(HKAIH
BoziopoJa. Pa3nenenue M30TONMOB BOAOPOJA METOJOM XHMHUYECKOTO OOMEHAa B CHCTEMax «BOJa-
BOZIOPO», OKHJIKHA aMMHaK — BOJOPOJ», JBYXTEMIIEPATYPHBIM CEPOBOJOPOIHBIM METOIOM.

Oco0eHHOCTH  TEXHOJOTHH, arrapaTrypHoe odopmiieHue, TEXHOJOTHYECKIE CXEMBI,
MPOU3BOJCTBEHHBIC YCTAHOBKH.
4. O0beM y4yeOHOM JUCHMILINHBI.
Bun yueGHoit paboThI Bcero Cemectp
5 7 8 9
3E |Axan.| 3E |Axkan.| 3E | Akan. | 3E | Axam. | 3E | Akan.
q, q, q, q. q,
OOmas TpyRoemkocTs | oy | gen | 4 | 144 | 6 | 216 | 6 | 216 | 8 | 288
JIUCLIUILINHBL
KonrakTHas padora
— ayIUTOPHBIE 10,67 | 384 | 1,78 64 2,67 96 2,67 96 | 23,55 | 128
3AHATHUA:
Jlexuuu 8 288 | 1,34 48 2,22 80 2,22 80 2,22 80
Hpakririeckie 266 | 9 | 044 | 16 | 044 | 16 | 044 | 16 | 1,34 | 48
3anartus (I113)
CamocrosiTensHas 1233 | 444 | 222 | 80 | 333 | 120 | 333 | 120 | 345 | 124
paGora
KonrakTHas
CaMOCTOSTENIbHAS 0,6 0,2 0,4 0,4 -
pabora 12,33 2,22 3,33 3,33 345
CaMOCTOSTEIILHOE
H3Y4YECHHUE PA3IEIIOB 4434 79,8 119,6 119,6 124
JIUCLUILIUHBI
Buabi KOHTpOJIS:
3auer + +
3adyeT ¢ oLeHKOoN + + + +
IK3aMeH 1 36
KonraktHast paboTta —
MPOMEKYTOYHAS 0,4 04
aTTecTamys 1 1
IToaroroBka k 356 356
9K3aMEHY
Bua urorosoro 3auer ¢ 3auer ¢
3auer . . IK3aMeH
KOHTPOJIA: OIIEHKOH OIIEHKOH
Bun yueOHolt paboTsl Bcero Cemectp
5 7 8 9
3E | Actp.| 3E | Actp.| 3E | Actp.| 3E | Actp. | 3E | Actp.
q, q, q, q, q,
OOmas TpynoemKocTs | o) | 619 | 4 | 108 | 6 | 162 | 6 | 162 | 8 | 216
JIUCLUILIUHBI
KonTakTHas paboTa
— ayIuTOPHbIE 10,67 | 288 1,78 48 2,67 72 2,67 72 23,55 96
3AHATHUA:
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Jlexuuu 8 216 | 1,34 36 2,22 60 2,22 60 2,22 60

IIpakTnueckue

2,66 72 0,44 12 0,44 12 0,44 12 1,34 36
3anarus (I113)

CamocrosiTeILHAas

paGora 12,33 | 333 | 222 60 3,33 90 3,33 0 3,45 93

KonraxtHasa
CaMOCTOSTEJIbHAS 0,45 0,15 0,3 0,3 -

padora 12,33 2.22 3,33 3,33 3.45

CaMOCTOSITEIIBHOE 3325
M3y4eHUE Pa3/IeioB ' 59,85 89,7 89,7 93

JICIIATUINHEI

Buabl KOHTpOJIS:

3auer + +

3a4er ¢ OLEHKOMI + + T n

JK3aMeH 1 27

KonTakTHas pabora —
MPOMEKYTOUYHAS 0,3 0,3
aTTecTalus 1 1

ITonroroBka k 26.7 26.7
JK3aMEeHy

Buxg utorosoro 3auer ¢ 3auer ¢
3auer . . IK3aMeH
KOHTPOJIS: OLICHK O OLICHK O

AHHOTaUMA padoyeil NPOrpaMMbl IMCHUIIMHBI
«MeToabl aHAJTMTHYECKOT0 KOHTPOJIsI B MPOU3BOICTBE MAaTEPHAJIOB COBPeMeHHOM
IHEPreTUKI»

1. He.]]b AUCHHUIIINHbI— C(bOpMPIpOBaTL y 06yqa10meroc;1 A0CTAaTOYHO IIOJIHOC IMPCACTABJICHHUEC O
MECTOAaX aHaJIUTUYCCKOTO KOHTPOJIA B HNPOU3BOJACTBC MATCPUAIIOB COBpeMeHHOP’I OHEPICTUKU C
BBIABJICHUEM €T0 CHGHI/I(i)I/IKI/I AT pAga TEXHOJOTHYCCKUX IMMPOLCCCOB, TAKMX KAaK PAANOXUMHNYCCKOC
MMPpOU3BOACTBO, IOJIYUYCHUC U3O0TOITHO O6OI‘aH_ICHHOI\/'I IMPOAYKIINH, 0c000 YHCTBIX BCIICCTB,
TEXHOJIOTHA PCAKUX JICMCHTOB.

2. B pe3yabTarte n3yueHusi IMCHUIIJIMHBI 00YYAIOLIUICS T0/IKEH:

Oénaoamp cnenyomuMy KOMIETEHIUSIMH U HHAUKATOPAMU UX JOCTHKEHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3; [1K-2.1

3namo:

— crneuupuKy TMPOBEACHUS aHalIM3a MAaTepUAIOB COBPEMEHHOM DSHEPreTUKM C Y4eTOM
IpeBapUTENIbHON MOArOTOBKY MPOOBI U MeIIaroIuX (pakTopoB;

— TEOpPEeTUYECKHE OCHOBBI, 00JACTH MPUMEHEHMsI, BO3MOXKHOCTH, OTPAHUYEHUS MCIIOJIb30BaHMS
Ka)KJJ0T0 MeTo/1a JJIsl aHAJIM3a MaTepHalloB COBPEMEHHOU SHEPTeTHKY;

Ymems:

—  OCYILIECTBJISITh BBIOOP ONTUMAIBHOIO METO/IA JIJIsl pELIeHHs] KOHKPETHOM 3a/1auu OnpeeIeHUs
cocTaBa BellecTBa MPH aHAJIM3€ MaTEepHUaIoB COBPEMEHHOMN SHEPTEeTUKH;

— TMPOBOJUTH pacyeT COCTaBa AHAIU3ZUPYEMOI'O BEIECTBA IPU MCIOIb30BAHUM Pa3IMYHBIX
METO/IOB C Y4E€TOM CHeln(UKH aHATU3a MaTepPUaIoB COBPEMEHHONM YHEPTeTHKU.

Bnaoems:

— HaBBIKAMU CTaTHCTUYECKOM 00pabOTKM pe3yabTaTOB aHaiM3a C Y4eToM CHenupuku
MIpPEeIBAPUTENIbHON  MOJArOTOBKM MpOObI, CIOydyallHOM W CHUCTEeMAaTU4YecKOW mNpuOOpHOH
MOTPELIHOCTH, OOJIACTH ONpPEIEISIEMbIX KOHIIEHTPALIHIA;

— HaBBIKAMHU ONpeAeNeHHs M ydera (DaKTOpOB, BHOCAIIMX OCHOBHOM BKJIAJ B IOTPEIIHOCTh
aHaIM3a;
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— METOJaMHU TNPOBEJCHUS SKCIIEPHUMEHTA ¢ MPUMEHEHHEM COBPEMEHHOW Hay4yHOH armapaTyphl,
aHann3a 1 00pabOTKU Pe3yNbTaTOB HKCIIEPUMEHTA

3. KpaTkoe conep:kanue THCHUTLIMHBI

Pa3znen 1. ®usnko-xuMu4YecKHe MeTOIbI AHAJIM32 H30TOMOB U 0C000 YHCTHIX BEILECTB.

Beenenue.

Lenu, 3amaum M CTpykKTypa Kypca. Poib aHaIMTUYECKOTO KOHTPOJIS B IPOHU3BOJCTBE
MaTepuagoB CcoBpeMeHHOH »dHepretuku. Crenuduka aHaimM3a CTAaOUIBHBIX H30TONOB H
MUKporpumeceii B oco6o uncteix (OCY) BemecTBax

1.1. Cratuctuueckas o0paboTka pe3yabTaTOB U METPOJIOTMYECKHE XapaKTEPUCTUKH Ha
IIpUMepe METOJI0B aHaln3a U30TONOB U 0c000 yucThix (OCY) BemecTs.

B nmanHOM pasznene paccMaTpUBAIOTCS METOJBI CTAaTUCTHYECKOW 00pabOTKM aHaiM3a Ha
npUMepax aHajlin3a M30TOMHOIO COCTaBa BEIIECTB U HCIOJb30BaHHE JIOrapu(pMUYECKOTO
pacnpenenenus npu o0paboTKe pe3yabTaTOB aHaIN3a 0c000 YHCTHIX BellecTB. [I[pUMEHUTENHEHO K
aHanu3y u30tonoB u BemecTB OCY paccMarpuBaloTcs METPOJIOTHYECKHIE XapaKTEePUCTUKNA METOI0B
BBITIOJTHEHUSI M3MEPEHUH, COCTABIISIONINE IOTPEITHOCTEH M CHOCOOBI WX OIEHKH, B TOM YHCIIC
YyBCTBUTEJIHLHOCTh U Mpeiesl OOHAPYKEHHUs KaK BaKHEUIINE XapaKTePUCTUKU METO/Ia MIPH aHAIIK3e
M30TOIMTHOTO COCTaBa M 0COO0 YUCTHIX BEILIECTB.

1.2. MeTob! aHaM3a 0c000 YHUCTHIX BEIIECTB.

Pasmen mocBsmen wu3yuenuto crnenubuku aHanu3a  BemectB  OCY.  Mertogst
MIPEIBAPUTEIILHOTO KOHIICHTPUPOBAHUS MHKPOTPUMECEH Kak TpeJBapHUTeiIbHAs CTaIus aHaIn3a
0c000 49ucThIX BemecTB. CrocoObl MPUMEHEHHUST HEeW30UPaTeNbHBIX, SICPHBIX, KaTATUTHYCCKHX,
CHEKTPaJbHBIX U XpoMaTorpapuueckux METOIOB Ul aHalu3a MUKponpuMecel B BemectBax OCY,
a TaKxe.

1.3. MeTo/1bl aHATTN3a CTAOWIIHHBIX H30TOIIOB.

OcoOeHHOCTEl HCITOJIB30BAHUS MacC-CIIEKTPOMETPHUH, JCHCUMETPHH, HHTEPPEPOMETPUN U
CHEKTPaJIbHBIX METOJIOB JJIsl aHAIKM3a M30TOMHOrO cocTaBa BemiecTB. [oNHbBIN U30TONMHBIN aHAIU3
BOABl C UCIOJIb30BaHUEM METOAa JIByX KOHCTaHT W KOMOWHAIIUK JEHCUMETPUYECKOTO U
CIEKTPATHLHOTO METO/IOB.

Pa3nen 2. ®u3nko-xuMuYecKHe METOIbI AHATU3A PEIKUX U PACCeSTHHBIX 3JIEMEHTOB

2.1. OCHOBHBIC TOHATHUS AHATUTHYECKOTO KOHTPOJIS B MPOU3BOJICTBE PEIKUX DIJIEMEHTOB.

OCHOBHBIE TOHSATHS AHATUTHYECKOTO KOHTPOJS B IPOU3BOJICTBE PEIAKUX DIIEMEHTOB,
00OBEKTHl aHaIM3a, OCOOCHHOCTH COCTAaBJICHHUS CXEM aHajiu3a, BHIOOpAa METOJ0B aHaJIN3a,
MpeIBApUTENLHON MOATOTOBKH MPOO, COAEpKAIIUX PEAKUE METalibl. ATTECTOBAHHBIE METOJIUKH
aHanm3a OOBEKTOB MepepaboTKU CBHIPhS PEOKUX METAUIOB. BaXHOCTh KOHTPOJS COAEp KaHUS
MpUMecei, BIHUSIONINX Ha MOTPEOUTENbCKIE CBOMCTBA MaTEPHAIIOB.

2.2. OCHOBBI MUHEPAIOTUYECKHUX HCCIEIOBAHUN.

OcHOBHbBIE TIPUHIIMIIBI U METOJbI TPAHYIOMETPUUYECKOTO aHanu3a. ONTUYECKue CBOMCTBA
MaTEpHUAaJIOB M METOJIbI HX HUCCIICIOBAHUS (CBETOBAs M PEHTTCHOBCKAs MHUKPOCKOIIHUS; ONITHYSCKAs U
JIOMUHECIIEHTHAs criekTpockomnus). McciaenoBanue CTpyKTYpbl MHHEPAIOB, Py U MPOJYKTOB HUX
nepepaboTku (OCHOBBI PEHTreHO(])A30BOr0 aHanm3a, dMEKTPOHHON MHUKPOCKOMUHU, MHPPAKPACHOU
CHEKTPOCKOIHH).

2.3. Oco0eHHOCTH aHATTUTUYECKOTO OMPEIeTICHUS PEIKUX METaIIOB.

OU3NKO-XUMUYECKUE METONbI OTpEeNIeHUs] JIUTUSA. XUMUYECKHE U (U3UKO-XUMHUYECKHE
METOJIbI OMpPENENCHUsT PEeAKO3eMeNbHbIX 31eMeHTOB (P3D). MeToasl ompeneneHus HUPKOHUS,
radHus, HIOOUS, TAaHTAJIa U ypaHa.

Paznen 3. Xpomatorpadgusi u XpoMaTo-Macc-ClIeKTPOMETPUS B aHAJIU3e MAaTEPUAJIOB
COBPEMEHHOI JHEPreTUKH

3.1 Xpomarorpadudeckre METOIbI B aHAJIN3E MATEPUATIOB COBPEMEHHOW SHEPTeTHKH.

OOmHoOCTh U crHenuduKa TMPOIECCOB XpoMaTtorpaduyeckoro aHajan3a MaTepualioB
COBPEMEHHOM HHEPreTHKH. TeopeTrnueckre OCHOBBI XpomaTorpaduu. [IpeanoaroroBka u CUCTEMBI
BBOJIa 00pa3IoB Mpu XpomarorpaduyeckoMm ananuse. KadecTBeHHBIN razo-xpomarorpapuueckuit
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aHanmM3. OKCKIIO3MOHHAass  xpomarorpadus. KuaAKOCTh-KUAKOCTHAS  (pacmpenenuTeabHas)
xpomarorpadus. CBepxkputuieckas GironiHas Xxpomarorpadus.

3.2. Macc-CrieKTpoMeTpUs ¥ XpOMaTo-Macc-CIIeKTPOMETpPUsSl KaK METOJbl aHalIn3a
MaTepHaJIOB COBPEMEHHON SHEPIeTHKH.
OCOOCHHOCTH TIPUMEHEHHUSI METOJIOB MOHU3AIMH JUIs MOJYYCHUS MacC-CIIEKTPOB MOJICKYISIPHBIX
MOHOB ¥ U3y4YCHHUSI BRICOKOMOJICKYJISIPHBIX COCAMHEHUI pa3auuHON pupobl. Du3mueckue 0CHOBBI
METOZa Macc-CIEeKTPAIBHOTO paclaja OpPraHHYeCKUX COCAMHEHUH B pEXHME 3JICKTPOHHOM
noHu3auuu. [IpuHIMITEI 1 IpUEMBI ONpeAeTIeHUs 00JIaCTH MOJIEKYJISIPHO-MAaCCOBOT'O paclpeieIeHusl.
[ToHATHE «OCKOJIOYHBIC U XaPAKTEPUCTUUECKHUE HOHB. PU3NYECKHE OCHOBBI MacC-CIIEKTPaIbLHOTO
pacnaga. [lonsiTHe MeTacTaOWIBHBIC HOHBI M MPUHIMITEI UX 0Opa3zoBaHus. OCHOBHbBIC TpaBUia U
MOJIXO/IbI K MHTEPIPETAIIN MaCC-CIIEKTPOB. PacyeT M30TOMHOM YMCTOTHI coequHeHn. MeTo ] Macc-
¢parmenTorpadun U pPeKUM MOHUTOPHHTA 33JaHHBIX HMOHOB. Macc-CIIEKTPOMETPHUSl BBICOKOTO
pasperieHus.

4. O0beM yueOHOI AUCHUTLINHBI.

Bun yueOHolt paboTsl Bcero Cemectp
7 8 9
3E Axkag. 3E Axkan. 3E Axkan. 3E | Axan.
9. 9. 4. 4.
OO0mmas TpyIoeMKOCTh

13 468 4 144 4 144 5 180

JIMCLUTUIMHBI

KonrakTHas padora —

] 5.34 192 1,78 64 1,78 64 1,78 64
ayANTOPHbIE 3AHATHS:

Jlexuu 2,67 96 0,89 32 0,89 32 0,89 32
[pakTuueckue 3anstus ([13) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTrosiTeibHasi padoTa 6,66 240 2,22 80 2,22 80 2,22 80

KonTakTHas caMoCcTOSITEIbHAS

pabota 0,4 0,2 0,2 -
CaMOCTOATEIIbHOE H3YUCHUE 6,66 2,22 2,22 2,22
239,6 79,8 79,8 80
pa3esoB JUCIUTUIUHBI
Buapl koHTpOIS:
3ager + + + +
OKk3aMeH 1 36
KonraktHas paGora -
0,4 0,4
MPOMEKYTOYHASI ATTeCTALUS 1 1
IMoaroToBka Kk YK3aMeHy. 35,6 35,6
Bux uTOroBoro KOHTpoIA: 3aver 3aver JK3aMeH
Bun yueGHoit paboTh Bcero Cemectp
7 8 9
3E Actp. 3E Actp. 3E Actp. 3E | Actp.
q q q q
Obmas TpynoemiocTs, 13 | 351 4 117 4 117 5 135
JAUCIIUITIIINHBI

KonTakTHast padoTa —

5.34 144 1,78 48 1,78 48 1,78 48
ayIMTOpPHbIE 3aHATHSI:

Jlexuuu 2,67 72 0,89 24 0,89 24 0,89 24
[pakTuueckue 3ansrus (I[13) 2,67 72 0,89 24 0,89 24 0,89 24
CamocrosiTenbHas pabora 6,66 180 2,22 60 2,22 60 2,22 60
KoHTakTHas caMOCTOSTEIbHAS 03 015 015 )
[():ifli\fngOﬁTeHLHoe M3y4YeHUe 6,66 2,22 2,22 2,22
pa3aenoB IUCHUIUIUHEL 179,7 59,85 59,85 60
Buabl KOHTpOJIS:

aer | I I N N B
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JKk3aMeH 1 27
KonrakTHas padora — 03 03
NMPOMEKYTOUHAS ATTECTAIHS 1 ' 1 '
IloaroroBka K 3K3aMeHy. 26,7 26,7
Bua uTOroBOro KOHTPOJIA: 3auger 3auger IK3aMeH

AHHOTaNUA padoyeil MpPOrpaMMbl TN CHUIIIMHBI
«IKOHOMHUKA SI/IEPHOH OTPACIN»

1. Heap aUCHMIVIMHBI— cQOpMHUPOBaTH y OOYYaIOMIMXCS OCHOBHBIC IIPEICTaBICHUS 00
0COOEHHOCTSIX YKOHOMHYECKHMX ACIEKTOB OCHOBHBIX HPEIANPHUATHNA M TEXHOJOTHUECKUX Iepe/IeioB
SJIEPHOT0 TOIJIMBHOT'O LIUKIIA.

2. B pe3yabTaTe udyyeHus TUCHMILINHBI 00YUYAIOIIUICS TOI/KEH:

Oébnadoamp clieayroIUMU KOMIIETCHIIMAMYU U MHIUKATOPaMU UX JOCTHKEHMSL:

YK-10.1; YK-10.2; YK-10.3; TIK-6.1; I1K-6.2; I1K-6.3

3namp:

— TEHJEHIUH B ce0ECTOMMOCTHU 3JIEKTPOIHEPIUH, MOITYYEHHON Ha AJIEKTPOCTAHLUAX Pa3HbIX
THUIIOB;

—  OCHOBBI IPOU3BOJICTBA 3arOTOBOK U U3/IEJINHI U3 KOHCTPYKIIMOHHBIX MaTEepUAJIOB

—  BKJIaJ] pa3JIMUHBIX ()aKTOPOB B c€0ECTOUMOCTD 1eKTposHeprun Ha ADC;

Ymemn:

—  IMPOBOJUTH aHATN3 YKOHOMHUYECKOU 3(h(heKTHBHOCTH AeiicTByOmuX 1 cTposmuxcs ADC;

— IPOBOAMTH TEXHHKO-PKOHOMMYECKMH  aHaIM3 OpraHu3allid  I[POM3BOACTBA  OCHOBHBIX
MaTepUajIoB U alnaparos;

— NPOBOJUTH pacueT ce0eCTOMMOCTH 3JeKTpo3Hepruu Ha ADC.

Bnaoems:

— OLEHKOHM TMOCJIEICTBUN TNPUHUMAEMbIX OpPraHU3alMOHHO-YIIPABIEHYECKUX PEIICHUH M UuX
OTITHMU3AIIHH;

— TPOBEJEHHEM SKOHOMUYECKHUX PacdeTOB.

3. Kpatkoe cogep:kanue 1y CUHIIIUHBI

Pa3nea 1. Dnepreruxka u ADC

DHepreTu4ecKuil CeKTop SKOHOMUKH. Posib aTOMHBIX CTaHIIMI B 3HepreTuku Poccun u mupa.
O0630p sAnepHO-TOILVIMBHOTO LukiIa P®. SnepHble MOLIHOCTH Ha JIEHCTBYIOUIMX M CTPOSILIUXCS
SIEPHBIX SHEProOJIOKOB.

Pazgen 2. Crpykrypa 3xkoHOMuKkH ADC

CymiectByromue Mojenu peaktopoB. TommmBo u e€ Buapl. Crnenuduka TEXHOJOTHH U
OnpeAensieMol €r HKOHOMUKHM OCHOBHBIX craguid STILl. OcHOBHBIE IOKa3aTenu SAAEPHOU
SKOHOMUKH. CebecToMMOCTh SIIEpHOM SHEpruu, IMOCTOSIHHbIE U IepeMeHHble 3arpaThl. [lytu
cHwkeHusd 3arpat ATL. CpaBHeHue 3aTpar pa3IMUHBIX PEaKTOPOB.

Pazgen 3. CrouMocCTh sijiepHOii SJHeprum

OKcIuTyaTallMOHHBIE 3aTpaThl peakTopoB. BriBog ADC wu3 skcmmyaranuu. CTOMMOCTH
sanepHoi sHepruu. [ocynmapcrBenHble cyOcuguu. CTpaxoBaHHE U OTBETCTBEHHOCTh. Pacuer
cebecroumocTH sifepHoit sHeprun Ha BBP. Pacuer 3arpar Ha cozganue ADC. Pacuer mpuObuM OT
skcrryataiun ADC. Pacuer 3arpar Ha BbIBoA u3 akcmutyatauuun ADC. 3aTpaThl Ha YTUIM3ALUIO
0TX0210B. CPOKH OKYIIa€MOCTH SIIEPHON PHEPTHUH.

4. O0beM yueOHOM AUCHMILINHBI.

10 cemectp
B OHOI1 pab
YR yABOHOR paboTet 3E Axan. gac. | ACTpOH. 4.
Oo0mas Tpy10eMKOCTh JUCHHUIIJIHHBI IO Y4e0HOMY IUIaHY 3 108 81
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KoHTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 09 32 24
Jlexmu 0,45 16 12
[Ipaktuueckue 3austus (I113) 0,45 16 12

CamocrosiTennbHasi padora (CP): 11 40 30

CaMocCTOATENIbHOE U3YyUEHHE Pa3IeNIOB TUCIUIUINHBI 11 40 30

Bupael koHTpOIA:

JK3amMeH 1 36 27
KonrtakTHas paboTa — IPOMEKYTOUHAS ATTECTAIHS 0,4 0,3
IMoaroToBka K SK3aMeHy 1 35,6 26,7

Bua ntoroBoro KoHTpoIs JK3amMeH

AHHOTaNUA padoyeil MPOrpaMMbl TN CHUIIIMHBI
«O0opynoBanue NPOU3BOIACTB PeIKUX IJIEMEHTOB»

1 Hear aucuMmIuHbI — chopMUpoBaTH y O0OYYAMOIIETOCSs JOCTATOYHO IIOJTHOE
npeicTaBjiIeHue 00 anmnaparypHoM o(hOpMIICHUH IPOU3BOJICTB PEIKUX FIEMEHTOB C BBISBICHUEM €T0
CrepUKA IS Psijia TEXHOJIOTHYSCKHUX TPOIIECCOB.

2 B pe3yabTaTre H3y4eHHs JUCUUILIMHBI 00YUYAIOIIMIiCS J0JKEeH:

Obaaoams cleqyOIMUMU KOMIETESHIIUSIMHI U HHIUKATOPAMH UX JOCTH)KCHUS:

OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.7; OIIK-2.8; TIK-1.1
3Hnams.
— o0opymoBaHHe, UCTOIB3yeMOE JJIS MPOBEICHUS THUAPO-, TTHPO- U AJIEKTPOMETAIUTYPTHICCKUX
MIPOU3BOJICTB MAaTEPUATIOB COBPEMEHHON YHEPTETUKH.
Ymemn:
—  OCYIIECTBUTH BBIOOpP OOOPYIOBAaHHS JUIsi KOHKPETHOTO TEXHOJIOTHYECKOTO mpoiiecca B
TEXHOJIOTUH PEIKUX JIEMEHTOB, B TOM YHCJIE C Y4eTOM TpeboBaHui 6e30macHoCTH paboThI;
—  OCYIIECTBUTH BBIOOP BCTIOMOTATEIBHOTO 000PYI0BaHMS, UCIIOIB3YEMOTO sl pabOThl TUTIOBOTO
000pyIOBaHUs B TEXHOJIOTHH PEIKHX AJIEMEHTOB.
Braoemu:
—  HaBBIKAMHM UCIOJIb30BAHUS MHKEHEPHBIX METOOB pacueTa TUIOBBIX aIllapaToB, UCIIOIb3YEMBIX
B TEXHOJIOTHH PEJIKUX AJIEMEHTOB;
— TMpUHIMIAMH BBHIOOpPAa XapaKTEPUCTHK OOOPYAOBaHHUS, HEOOXOJUMBIX IS COCTABICHHS
WCXOJIHBIX JIAaHHBIX JIJIS1 €r0 MIPOCKTUPOBAHUSI.
3. KpaTkoe coaep:kanue TUCHUTLIUHBI
Pasznen 1. AnnapatypHoe opopmiieHHe BbIIIeIAYMBAHUA U COPOLIMU.

1.1. Ucropus opra"m3anyu IIPOU3BOACTBA IIPOMBIIUIEHHOTO 000OPYIOBAHUSA B TEXHOJIOTHH
peakux diaeMenToB. Crennduka 000pyI0BaHus, UCIIOJL3YEMOTO B TEXHOJOTHH PEJKUX DIEMEHTOB

Hctopusi co3maHus CHEIUMAIBHOTO MPOMBIIIJIEHHOTO O0OpYIOBaHMs, HCIOIb3YEMOTO B
TEXHOJIOTUU PEIKHUX 3JeMeHTOB. Kiaccupukanus peakux DdJIEMEHTOB W HUX OCOOCHHOCTH.
CoBpeMeHHOE COCTOSIHHE MTPOU3BOJICTBA O0OPYIOBAHUS TSl PEIKOMETAIIIBHONW OTPACITH.

1.2. Aruratopsl, NaYyKHW, aBTOKJIABLI, KOJOHHBL. Pacuer Kackaja BBIIIEIa4YMBaHUS
TexHoMornueckass Kiaccu(uKammsi TEeTepOoreHHBIX cucTeM. Kiaccudukarus mporeccos
BBHIIIICTIAYMBAHAS. ATHTATOPHI, MAaYyKH, aBTOKJIABBI, KOJIOHHBL PacdeT NpSMOTOYHOrO Kackaaa

BBIILIEJIAYNBAHUS.

1.3. [lepkonsaunonHOE BeIMenaunBanne. Kyunoe Beimenaynsanne. [1oa3eMHOE BEIIIETAYNBAHNE,
€ro  PasHOBHAHOCTH K CHOCOOBLI OpraHu3anvu. SIBjeHHEe KoJbMAaTallMH. bakTepHalabHOE
BBIIIEJIAYNBAHIE

[lepkonslinoHHOE BHIIENTAYMBaHUEe U €ro BHUABL. KydHOe BBINENaYUBaHUE W €ro
opraam3anys. CKBOXHHHOE U OJIOYHOE TIOJI3EMHOE BBITIECIIAYHBAHHE, €T0 PA3HOBUIHOCTH H CIIOCOOBI
opraHm3zanuu. SIBIeHWe KoJbMaTallud M METOJbl €€ TMpeaoTBpaimieHus. baktepuanbHOe
BBIIIIeTIauMBaHue. THITBI HCITOIB3YEMBIX OaKTEPHIA.

1.4, ®usnyeckue METOIbI MHTEHCH(DUKAIINY BBIIIEIAYNBAHUS
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MexaHoakTuBalvs,  YJIbTPAa3BYKOBOE  BO3JCHCTBUE,  paJAHAMOHHOE  OOJIyYCHHE.
O6opynoBanue M OCYIIECTBICHHUS METOJOB HWHTEHCHU(HMKAIMU BBIIIETAYUBAHUS PEIKUX
snemMeHToB. O0JaCTH MPUMEHEHHUS U OTPAaHUYEHUS UCIIOIH30BAHUS.

1.5. Opranuzanus U pacyer cOpOIMOHHO-AECOPOIMOHHBIX KackaioB. COpOIIMOHHbIE annaparhbl
IIEPUOINYECKOTO NEHCTBUS

Knaccudpukauus  moHooOMeHHoro  oOopynoBanusi.  OpraHu3anuss U pacuer
MIOJIYHETIPEPBIBHBIX U HENPEPHIBHBIX COPOLIMOHHO-AECOPOLMOHHBIX KackanoB. CopOuuoHHbIE
(GUIBTPBI, WX OCHOBHBIE Y3IIbI, METOJBI OTJACICHHS B3BEUICHHBIX YacTHIl. OCHOBHBIC THIIBI
COpOITMOHHBIX (DUIILTPOB.

1.6. CopOImoHHBIC anmapaThl HEMPEPLIBHOTO ACHCTBUS
Anmnaparbl HENPEPHIBHOTO JAEUCTBUS (CO CIUIONIHBIM JBUXKYIIMMCS CIIOEM, CO B3BEUICHHBIM
cnoeM). OTenbHBIC THITBI aIlapaToOB: KOJIOHHA C Mepuoauueckor pasrpyskor cmosibl KHCIIP u
kosoHHa K/IC, nynscaunonnas kosonHa [ICK u ee pa3HOBUAHOCTH, NTaYyK.
1.7. CopOnmoHHbIe anmnaparsl IOJYHENPEPLIBHOIO AEHCTBUI
Konrakrop Xurrunca, xononna Acaxu, ycraHoBka [lepmyrtut, komounst KHIIJC, CHK,
UIIK, TTMK, KHCIIA. ITayaekc-¢unbtpel. bapabanusie anmapatsl BIIA. CopOunoHHBIH MOAYIb
HoBoro nokonenust MHIIM
1.8. Anmaparts! jutst necopoumu. BcoMorarensHbIe yCTPOWCTBA U Y3JIbl alIAPATOB HEIPEPBIBHOTO
Y TIOJTYHETIPEPLIBHOTO JICHCTBUS. MHKEHEPHBIE METOIbI pacueTa COPOIIMOHHBIX alllapaToB
OcoOeHHOCTH ammaparoB AJsl AECOpPOLMU PEIKUX DJIEMEHTOB. TpoMMenb, KOHCTPYKIIHU
J103aTOPOB M JPYrOro BCIOMOTraTeabHOro obopynoBanus. Knaccudukaius WHKEHEPHBIX METOJIOB
pacuera copOruoHHOro obopynoBanus. Ilpumepsl pacuera copOruonHoro ¢uiustpa. I[lokas
JOKYMEHTAIBHOTO (hrimbMa «HyIeCHBIN UMITYJIBC)» TI0 TYJIhCAIIHOHHON TEXHUKE.
Pa3znen 2. AnmaparypHoe oopmiieHHe MeMOPaHHBIX MPOLECCOB U IKCTPAKIHOHHBIX

MPOIECCOB
2.1. Kparkas XapakTepuCTHKa MEMOPAHHBIX IIPOLIECCOB B TEXHOJIOTHU DEAKUX DIEMEHTOB.
AmnmnapaTtypHoe obopMieHHE [IPOLIECCOB 00paTHOro ocMoca IbTpaQUIbTPALN

MUKPODUIbTPALNH, SIEKTPOINAIN3A

OO6sacTH TpPUMEHEHUST MEMOpPaHHBIX IIPOLIECCOB B TEXHOJOTHMHM PEIKUX 3IIEMEHTOB.
bapomemOpaHHbIe po1ecchl, UX Pa3HOBUIHOCTH. XapaKTepUCTUKH MeMOpaH. SlnepHbie MeMOpaHsbI.
CrniocoOpl ouncTKM MeMOpaH. Pa3HOBHMAHOCTH 00OpYyIOBaHMS JUIsl OCYILECTBJICHMS IPOLIECCOB
00paTHOro 0cMOca, YIbTPaQUIbTPALIUN, MUKPODUIBTPALINH, STEKTPOIUATIN3A.

2.2. Conemmduka 00OpYIOBaHWS sl OPTaHHW3AIMU OYHMCTKH SKHUIKUX PaIHOAKTHBHBIX
OTXOJIOB MEMOpaHHBIMHM METOJaMH. DJIEKTPOJUANN3 B TEXHOJIOIHU ypaHa U peHus. VIHKeHepHble
METO/Ibl pacuyeTa OCHOBHBIX XapaKTePUCTUK MEMOpPaHHOT0 000py/n0BaHuUs

Orpannyenue rabaputoB 000pyIOBaHUS Ul MEMOPAHHON OUMCTKH KUJIKUX PAJHOAKTUBHBIX
OTXO0JI0B, CIIOCOOBI MPEJOTBPAIICHUS HAKOIIJIEHUS 0caaKoB. OOIacTy MpUMEHEHHS IEKTPOAUaIN3a
B TEXHOJOTMM ypaHa M peHus. MHKeHepHble METOAbl pacueTa XapaKTepUCTHK MeMOPaHHOTO
o0opynoBaHus AJi1 KOHCTPYHUPOBAaHUSI MEMOpPAHHBIX anmnapaTosB.

2.3. Pacuer »KCTpaKIIMOHHOIO Kackaaa. MeToJbl onpeesieH!s] TEOPETUYECKUX CTyIeHeH
KoHTakTupoBanus. Knaccudukanus skcTpakTopoB. CMECUTENbHO-OTCTONHbIE SKCTPAKTOPBI.

Pacuer 3KCTpaKkIIMOHHOIO M SKCTPAKIIMOHHO-IIPOMBIBHOT'O KacKaaa. MeTo bl onpeeneHus
TEOPETUYECKUX CTyNeHel KoHTakTupoBaHus. Kiaccupukanus skcrpakTopoB. CMecHTENbHO-
OTCTOMHBIE SKCTPAKTOPHI. TpyOUaThiii cMecUTenbHO-0TCTONHBIN AKcTpakTop 3A0 "Pycpenmer"

2.4. DKCTpaKIIMOHHBIE KOJTOHHBI. CpaBHEHUE OCHOBHBIX THUIIOB 9KCTPAKIIMOHHOTO 000PY/I0BAHUS.

OKCTPaKIHOHHBIE KOJIOHHBI: TPAaBUTALIMOHHBIE KOJIOHHBI, POTOPHBIE U POTOPHO-AUCKOBBIE

KoJIOHHBI (3kcTpakTopsl Illaiibens, I'peccepa, pOTOPHO-IUCKOBBIA U ACUMMETPUYHBIH POTOPHO-
JMCKOBBIN SKCTpaKTOop, anmapaTsl Mukcko, Kionn). [lynbcaninoHHbIe S3KCTPAKIIMOHHBIE KOJIOHHBI.
Cucrembl  mynbcarmii. Hacanka KPUM3. BuOpanmoHHbIE — 3KCTPAKLIIMOHHBIE  KOJIOHHBI
IlenTpobexnbie skcTpaktopel. Cepust DI, Anmapater JlyBecta, Pobarens, [llapmiec, skcTpakTop
[Mon6unsuska, Kagponuk, OI'H, S, Lentpak. CpaBHEHHE OCHOBHBIX TUIIOB 3KCTPAKIIHOHHOTO
000pyI0BaHus 10 00J1aCTSAM IPUMEHEHHSI U XapaKTEPUCTHKAM.

127



2.5. MHxeHepHBIE METOMBI pacyeTa radapuTOB SKCTPAKIIMOHHOIO 000pYIOBAHUS: CMECHUTEIACH-
OTCTOMHUKOB, BHOPALIMOHHBIX KOJIOHH, YJIHCAIIMOHHBIX KOJIOHH, IIEHTPOOSKHBIX IKCTPAKTOPOB

WNuxeHepHble METObpl pacueTa rabapuToB CMECUTEIBHONM U OTCTOMHON KamMep B CMECHUTENSX-
OTCTOMHHKAX, BUOPAIIMOHHBIX KOJIOHH, ITYJIbCAIIMOHHBIX KOJIOHH, IIEHTPOOEKHBIX IKCTPAKTOPOB C
Y4E€TOM XapaKTEPUCTUK, UMEIOIIUXCS B KaTauorax.

Pasnen 3. OOopynoBaHue A1 NPOLECCOB MOJIY4YeHHUs! coJiel, OKCHUAOB M TIaJI0reHU/0B,
NoJy4eHHUsl M papMHUPOBAHMSA PeIKHX MeTALI0B

3.1. TpyOuarble Bpamarommecs me4yd. JICHTOYHBIC, BAaJbIEICHTOYHBIC M BAJIBLIOBBIE
CYIIMIKU. PacnblINTENbHbIC CYIINIKH

Crenuduka CymKH U MPOKAIKU OCAIKOB B TEXHOJIOIMH PEAKUX U PAJHOAKTUBHBIX METAJIOB.
TpyOuareie Bpamaromecs mneyu (Bpemsi HpeObIBaHHMs MaTepHajia B I€YH, MBUICYHOC W3 TIeuH,
TEINIOOOMEH B IleyaX, KOHCTPYKTUBHbIE ocoOeHHOcTH). Pacuer mneun u BbIOOp 1O
npou3BOANTENFHOCTH. OCOOEHHOCTH  CYIIKM  AacTOOOpa3HBIX  MaTepuasioB. JIeHTOYHBIE,
BaJbLIEJICHTOUHbIE M  BAJbLIOBbIE  CYIIWIKH, KOHCTPYKLUS M  OOJacTH  MPUMEHEHHs.
PacnpuiiTenbHbIE CYIIMIKA: METOABI PACTIBUICHUS, TUIIBI M KOHCTPYKIIMU CYIIHUJIOK.

3.2. llInekoBble peakTopbl. OOOpyHOBaHUE MPOLECCOB B KumsmeM cioe. KoHcTpykuuu
PEAKTOPOB C QUABTPYIOLIUM CIOEM.

[ITHekoBbIE peakTOpbl: KOHCTPYKLMU MEIIANOK, pPacdyeT [0 MPOU3BOJAUTEIBHOCTH.
IIpoueccel B kumsimeM cioe. OJHOPOAHOE U HEOAHOPOIHOE ICEBIOOXKMKeHHE. OCOOEHHOCTH
TMJIPOAMHAMUKY  HEOJHOPOJHOIO IICEBJOOXKMKEHUSA. XapaKTEpUCTHKH Ta30BbIX Iy3bIpeil.
®oHTaHupyrouuii cioil. IlepemeniBanue 1 MaccoOoOOMEH B KUIISIIEM cioe. Terioo0MeH B clloe.
[TpimeyHoc u3 kumsmero ciaos. KoHCTpyKTHBHbIE OCOOEHHOCTH alIapaToB C KHUIISIIUM CIIOEM.
OOwmuit mopsAAOK pacuera amnmapaToB Kumsiiero cios. BuOpupyromuii cnoil. Koncrpykuuu
PEAKTOPOB C (GUIBTPYIOLIUM CIOEM.

3.3. IIpotecchl Moay4eHus U NepepaboTKH OKCHJIOB U TaJOI€HHUJIOB B COJIEBBIX PACILIABAX.
KoHCcTpyKTHBHBIE 0COOEHHOCTU peakTopoB. [lnamenHble npoueccol. [Ipoiieccs! B maa3me. Jlyrosbie
1 BBICOKOYACTOTHBIC TJIa3MaTPOHBL.

HlaxTHass meub, cosieBoil xyopatop. OcoOeHHOCTH peakTopoB. IlnamMeHHble MpOLECCHI.
I'maponrHamuika XoJoAHOTO M Topsmero ¢akema. OOmas XapakTepUCTHKA, THUAPOIUHAMHKA
XOJOAHOTO M Tropsmero Qakxena, Telonepeaada B IJIAMEHHBIX PpeaKTopaX, KOHCTPYKTHBHBIE
ocoOeHHOCTH peakTopoB. lIporeccel B murasme. J[yroBble M BBICOKOYACTOTHBIC IUIA3MOTPOHBI.
KomOuHupoBaHHbIe CI0U.

3.4, KoHCTpYKIIMM Te4Yed Juis METAJUIOTEPMHH, CHJIMKOTEPMHH W KapOOTEpPMHUHU.
lapHHcaxHbIe €YU («XOJOAHBIN TUTenb»). KOHCTPYKIIMU 3JEKTPOIN3EPOB.

OO111ie 0cOOEHHOCTH U Pa3HOBUIHOCTH MPOLIECCOB MOIYUYECHUS U pahUHUPOBAHUS METAJIIIOB.
KoHcTpyknun meueil st METaIIOTEPMUH, CHIIMKOTEPMUU M KapOoTepMmuH. [ apHHCa)XHBIE Me4YH
(«XOJIOHBIA THUTENb»). DIEKTPOJIUTHUECKOE BOCCTAHOBIEHHE U KOHCTPYKLHUHU 3IIEKTPOJIU3EPOB.
XapakTepHCTHKA IEKTPOJIOB.

3.5. OO6opyznoBanue Juisl papUHUPOBAHUSA MeTaIoB. Pa3HOBHMAHOCTHM ammapaTroB Ajs
MIPOBE/ICHUS] XUMHUECKUX TPAHCIIOPTHBIX PEaKIUil 1 XUMHYECKOTO OCKIACHUS METAIJIOB M3 Ta30BOM
¢baszbl.

Ileun paduHUpPOBOYHON MJaBKU. AmNmapar HOAMIHOTO padUHUPOBAHMS LHUPKOHHUS.
Amnmapar a1 XMMHUYEeCKOro OCaX/I€HNS METAJUIOB U3 ra30BOil (hazbl.

4 O0beM yuyeOHOM JTUCIUILTHHbI

8 cemectp
Bun yueOHoilt paboTsl 3E AKag, 1. AcTp. u.
OO6mas TpyJ0€MKOCTh JUCHHUILTHHBI 5 180 135
KontakTHas padoTa — ayTUTOPHbIE 3aHATHUSL: 1,78 64 48
Jlekrun 0,89 32 24
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[Ipaxtrueckue 3ausatus (113) 0,89 32 24

CamocTosiTeJibHasi padoTa 2,22 80 60

CamMocTosTeNbHOE U3YYCHUE PA3/ICIOB JUCIUTUIMHEI 2,22 80 60

Bup xonTpoJs:

JK3aMeH 1 36 27

KonTakTHas paboTa — mpOMeKyTOYHAS aTTECTAIHS 0,4 0,3

IMoaroTroBka K SK3aMeHy 1 35,6 26,7
Buja uTOoroBoro KOHTpOJIs: JK3aMeH

AHHOTAIUs padoyeii MPOrpaMMbI AUCHUNITHHBI
«TexHos0rNs KEPAMIUYECKOT0 TOIJIMBA)»

1 Heap aucuuminHbl — GOPMUPOBAHKUE Y 00YUAIONINXCS KOMIIETEHIIMA B 00JIACTH OCHOB
COBPEMEHHOM TEXHOJIOTUM M MPHUMEHEHHUS BBICOKOTEMIIEPATYPHOI'O KEPAMHUYECKOTO SJIEPHOIO
torumBa (KST) nmnst simepHOM SHEpPreTHMKH, a TakKe HOBBIX pa3pabaThIBAEMBIX IIPOLIECCOB
(habpukayy pa3IMYHBIX BUJAOB BEICOKOTEMIIEPATYPHOTO SIIEPHOTO TOILIMBA HA OCHOBE COCTUHEHUIM
JEJSIIMXCS SJIEMEHTOB (ypaHa, IUIYTOHHS, TOPUS) I Pa3IMYHBIX TUIIOB SACPHBIX PEaKTOPOB.

2 B pe3yabTaTe H3y4eHHs JUCUUILIMHBI 00YUYAIOIIMIiCS J0JKEeH:

Obaaoams cleqyOmUMU KOMIETESHIIUSIMHI U HHINKATOPAMH UX JOCTH)KCHUS:

OIIK-1.8; OIIK-1.17; OIIK-1.18; T1K-1.1

3name:

— BHUJIBI U CBOWCTBA SIICPHBIX TOIUIMBHBIX MAaTEPHAIIOB U KEPAMHUUECKOTO SIIEPHOTO TOILIWBA,
MpeabsIBIIsiEMbIe K HUM TPEOOBAHMUS.

— TEOPETUYECKUE U TEXHOJIOTUYECKUE OCHOBHI (paOpHKaIMKM Pa3IMYHBIX BHUJIOB KEPaMUYECKOTO
SIIEPHOTO TOIIMBA, YCIOBHS UX PaOOTHI B pEaKTOpE U MOBEACHUE TIPHU O0ITyUCHUN

— KpUTEpPHUM OIEHKM KadecTBa KEPaMUYECKOIrO SEPHOTO TOIUIMBA U METOJbI €ro KOHTPOJIS B
MIPOU3BO/ICTBE;

— HampamJICHUS HMCCJIEIOBAHUM, TEHICHIIMM M TPOEKTHI B 00JIACTH PA3BUTHUS TEXHOJIOTHH
BBICOKOTEMIIEPATYPHOTO KEPAMUUYECKOTO SIEPHOTO TOTIUBA.

Ymemn:

— PpaccUMTHIBaTh HEOOXOIUMBIE (PUBMKO-XUMHUYECKUE CBOMCTBA MAaTEPHAIIOB, UCIIOJIB3YIOIIUXCS B
TEXHOJIOTUU BBICOKOTEMIIEPATYPHOI'O0 KEPAMUYECKOTO SAEPHOTO TOIINBA;

— TMPOBOJUTH TEXHOJOTUYECKHE PACUETHI 10 OCHOBHBIM omepanusM (pabpuKauu pa3HbIX BHUIIOB
KEpaMHUUECKOTO SIIEPHOTO TOTUIMBA U OCYIIECTBIISITH BHIOOP PAIIMOHATBHBIX TEXHOJIOTUYECKUX
CXEM HX MPOU3BOJCTBA;

— TMPOBOJMTH AHAIIN3 TEXHOJIOTMYECKUX PEIICHUI TPOU3BOACTBA OCHOBHBIX BUOB KEPAMUYECKOTO
SIIEPHOTO TOTUIMBA JIJISl COBEPILIEHCTBOBAHUS TIPOILIECCOB TEXHOJIOTHH €T0 MPOU3BOJICTBA.

Braoemu:

— HaBBIKAMHU TIOMCKAa M HAaXOXJIEHUS HAyYHO-TEXHHUYECKOH WHGPOpMAIMH TIO0 OCHOBHBIM
pa3paboTkaM B 00J1aCTH XUMUH, PU3NUECKON XUMHUH, TEXHOJIOTHHU, HMHKEHEPHOTO 00eCTICUeHUS
(habpuKay BEHICOKOTEMIIEPATYPHOTO KEPAMHUYECKOTO SASPHOTO TOIUIHBA,

— HaBbIKAMM aHAJIM3a OCHOBHBIX TEXHUYECKUX U TEXHOJOTMYECKHX PEUICHUN MpH ONHCAHUHU
U3BECTHBIX M  pa3pabOTKe HOBBIX MeTOAOB  (abpuKalud  BBICOKOTEMIIEPATYPHOTO
KepaMHUYECKOT0 sIIEPHOTO TOTIMBA.

3. KpaTkoe conep:kanue THCIUTITHHBI
Paznen 1. Kepamuyeckoe TONJIMBO HA OCHOBE JHOKCH/IA YPaHA.
1.1. OcHOBHbIE IOHATHS.
CBoiicTBa KepaMHUECKOTO SACPHOTO TOIUIMBA W TPEIBSABISEMBbIE K HEMY TpeOOBaHUS.
Hensmuecst matepuansl. SaepHble TOIIMBHBIE MaTepraiibl. Kepamudeckoe u AUCIIEPCHOE SAEPHOE
TOILIMBO.
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1.2. Okcuanbl ypana

DU3UKO-XMMHYECKHUE CBOMCTBA OKCHIOB YpaHa. CHHTeTHUYECKuEe OKCH bl ypaHa. [IpupoHbie
OKCHJBI ypaHa. JlnarpaMma COCTOSIHUSI CHCTEMBI ypaH — Kuciopon. OOmme MEeToabl MOIydeHHs
muokcuna ypana. Ilomyuenue UQO2 u3 pactBopoB Hutpara ypanuna. [lonyuenune UO2 u3
rekcadTopuaa ypaHa. Kputepuu OLIEHKM KauecTBa MOPOIIKAa KEpaMHUYECKOro TUOKCHIA YpaHa.
OU3NKO-XUMUYECKHE, MOP(OIOTHYECKHE U TEXHOJOTHYECKUE CBOMCTBA MOPOIIKA KEPAMHUECKOTO
UO:.. [IpoMbInuieHHBIE METO/IBI MTOMYYSHHS JUOKCHAA ypaHa KePaMHYECKOT0 KayecTBa.

1.3. Kepamnueckoe TOIJIMBO HA OCHOBE INOKCH/Ia YpaHa.

Teopernueckue OCHOBBI (aOpHKalMyu KepaMHU4ecKOro siaepHoro Torumsa. lloaroroska
muxThl npeccrnopomka. IIpeccopanme. Cymka. Cnekanue. Teopuum cnekanus. Ilnudosanue.
TpeboBanusi, npeabsiBiasiembie kK TadaeTkaM u3 UO». Bzaumoneiicteue Torusa ¢ o6omoukoit (BTO).
I'eometpus Tabnerok u3 UO2. OcHoBHBIC mporecchl (adbpukamuu Tabnetok u3 UO2: moaroroka
MPECCHOpoIIKa Uil TalJNeTOK, NpeccoBaHUE, CrekaHue, numpoBanue TadneTok. KoHTpoib
npou3BojacTBa U KayectBa Tabnetok u3 UO2. IloBenenne kommakTHOro UO2 moa oOmydyeHHEM.
N3menenue ctpykTypsl UO2, CBSI3aHHBIE ¢ TEMIEPATYPHBIM U PaIMalliOHHBIM BO3ACHCTBUEM.

1.4. OcHOBHbBIE XapaKTePHUCTHKH, IPHEMbI H3TOTOBJIEHHUS, YCJIOBHA PadoThl B peakTope
U MOBe/IeHUe NMPH 00 1y4eHUH KepaMH4ecKoro sijIepHOro TOIIUBA.

TemnoBplaeNsIOMINE 3JIEMEHTH TeTeporeHHbIX peakTtopoB. [loBpexnenus TBOJI npu
skcrryatanuu. TeroBeiaenstomue coopku (TBC). MeTossr mponsBoicTBa TBAIOB Ha ocHoBe UO2:
XOJIOJTHOE IIPECCOBAHUE, NUIMKEPHOE JIUThE, YIUIoTHeHUE nopoiika UO2 B 000104Ke, pOTallMOHHAS
KOBKa, BUOpOYIUIOTHEHUE. BiusHue oOnydeHus Ha CBOMCTBAa KEpPaMUYECKOTO SAEPHOTO TOILIUBA.
V3MeHeHne CTPYKTYpbl M CBOWMCTB KEPaMHUYECKOTrO SICPHOTO TOIUIMBA IOA OOJy4YeHHEM W
TeMIIepaTyPHBIM BO3CHCTBUEM.

Paznen 2. MOKC, kap0uaHoe 1 HUTPUIHOE TOILIMBA.

2.1. CMemaHHOe KepaMH4yecKoe TOILIMBO HA OCHOBe JUOKCHIAOB ypaHAa M IJIyTOHMS
(MOKC)

Cucrema miyToHWH — Kuciopon. Kpucrammmueckue CTPYKTYpbl OKCHIOB IUTyTOHHS.
[TonyyeHne MOPOIIKOB TUOKCHIA IUIYTOHHMSI M CMEIIAHHBIX JMOKCHJIOB ypaHa M IUTYTOHHSL.
TpeboBanusi, mnpenbsBiasiemble Kk Tabmetkam MOKC-tormBa. [loaroroBka mpeccrnoponixa,
npeccoBanue, cnekanue u numgonanue Tadnerok MOKC-romuBa. [IpoMeliiuieHHOE TPOU3BOCTBO
tabiaetok MOKC-tornuBa. KonTpons 3a mpousBoacTBoM U kKauecTBoM Tabimetok MOKC-rorumga.
IToBenenne MOKC-tomunBa noj 06aydeHuem.

2.2. KapOuaHoe TOonJIMBO.

CpaBHUTeNbHAs OLIEHKA IEPCIEKTUBHBIX BHUIOB TOIUIMBA JJIsI PEAKTOPOB Ha OBICTPBHIX
HenTpoHax. Kap6uas! ypana. [lonydyenue kapOuaoB ypaHa kapOOTEpMUUYECKUM METOJIOM U T'a30BOM
KapOuauzanuend. M3rortoneHue cepleYHUKOB M3 MOHOKapOuna ypaHa. KapOuasl muryToHHS.
[Tonyyenne MoHOKapOMaa IIyTOHMS. V3roToBiieHHWE CEpIEYHMKOB TBAJIOB M3 MOHOKapOuaa
wiyroHus. CmerianHele KapOuabl ypaHa u miuyroHus. [lomyuenme mnopomkoB (U,Pu)C u
cepaeunukoB TBAJI0B U3 (U,Pu)C. [ToBenenue kapOUIHOTO TOILTMBA MO O0TYyYECHUEM.

2.3. HuTpuaHoe TOIIMBO.

[TpuMeHeHre HUTPUIHOTO TOIUIMBA B PEAKTOPax Ha OBICTPBIX HEUTpoHax. HuTpuer ypaHa.
[Tonyyenne HUTPUIOB ypaHa. M3roToBieHHE CEpAEYHMKOB TB3JOB M3 HUTpUAa ypaHa. Hutpun
orytoHus. IlodydeHne MOHOHUTpHUAA TUTYTOHHWS. V3roToBIIEHHE CEpIACYHMKOB W3 MOHOHUTPHUIA
wiyToHusl. CMeIaHHble HUTPUIBl YpaHa U TUTYTOHHUS M METObl MOJIyYEHHs ypaH-TTyTOHHEBOTO
HUTPUJHOTO TOIUIHMBA. [lOBeeHWE CMENIAHHOTO YPaH-TUTYTOHHEBOTO HHUTPHIHOTO TOIUIMBA TIOX
O0JTydeHUEeM.

Pa3nen 3. luciepcnoHHbIE, yPAH-TAM0JMHHEBOE H CUJIMIIH/IHOE TOILIMBA

3.1. I'pany.1MpoBaHHOE TOIIMBO.

TpeboBanusi,  mpeabsBIsieMble K  TpaHyJUpOBaHHOMY  ToruBy.  llomydenue
IpaHyJIMPOBAHHOTO TOIJIMBA B «30JIb-TeJIb» Ipolecce. BHemHee reneodpazoBanue. BuyrpeHHee
reneoOpa3zoBanue. TepmooOpaboTka Mukpocdep. M3rotosiaeHre TomimBa Ha OCHOBE MUKpocdep.
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[IpoMbIlIIeHHBIE CXEMBbl H3TOTOBJICHHS TPAaHYJIMPOBAHHOIO TOIUIMBA HAa OCHOBE MHUKpocdep,
IIOJIYYEHHBIX B «30JIb-T€JIb» MPOLECCE.

3.2. /lucrniepcHOHHOE TOIJIUBO.

KonnuecTBeHHas OLiEHKAa paguallMOHHOW CTOMKOCTH JMCIEPCHOHHOIO TOIIMBA. MeETO.bI
M3TOTOBIICHHSI JUCTIEPCUOHHOTO BEICOKOTEMIIEPATYPHOT'O TOTTMBA. MeTo1bl MOTy4YeHUs: MUKpochep
UQO2. MeToibl MOKPHITUS TOIUIMBHBIX YaCTHUI[ TMCIEPCUOHHBIX TBAJIOB. HaHeceHne MHOTOCIONHBIX
nokpeituil. [Ilapossie TBAIBI. MI3roTOBIEHUE CEPACYHUKOB TBAJIOB.

3.3. lllapoBsble TBJIbI.

[[TapoBble TB3JBI BBICOKOTEMIIEPATYPHBIX Ta30BBIX pPEaKTOpoB. MeTOJbl H3rOTOBJIECHUS
MHUKPOTB)JIOB U3 TOIJIMBHBIX YacTHUI. MI3roToBiIeHNE CEpIEYHUKOB TBAJIOB. PeakTopHbIe HCIIBITaHUS
MUKPOTB3JIOB U IIAPOBBIX TBIJIOB.

3.4. SInepHoe TOIIMBO C MHEPTHON MaTpueii.

[Tonbop MmatepuanoB s MHEPTHOM Marpuibl. llomyuyeHue HMCXOIHBIX MOPOIIKOB JUIsS
TOIUIMBA C HHEPTHOM MaTpULIed: OCaKICHHE IOPOLIKOB, «30Jb-T€lb)» IPOLECC, CMEIINBaHUE
nopomkoB. M3roroBienue TabIETOK TOIIMBA C WHEPTHOW MaTpuiei. OCOOCHHOCTH CHEKaHHS
pPa3IMYHBIX BHJOB IMOPOIIKOB MATPHUI] U JeNsAuiuxcs marepuanoB. lloBemenue wmaTpulbl U
TOTUIMBHBIX TA0JIETOK C HHEPTHOW MaTpPHIIEH TI0]T O0TyICHHUEM.

3.5. YpaH-rajgojimHueBoe OKCHIHOE TOMJIHBO.

TomnuBa ¢ MHTErpaNbHBIM BBITOPAIOIIMM IOTJOTUTENEM. J(uarpaMMa COCTOSIHUS CHCTEMBI
UO; — Gd20s. Tonyuenue wucxomuo mmxthl mopomkoB UO2 — Gd20s. Crekanue TabieTok
(U,Gd)O2. KonTposb cocraBa MOpoIIKa W TaOJCTOK ypaH-TaJ0JMHUEBOro TOIuiMBa. [loBencHue
ypaH-TaJJOTMHUEBOTO TOILIUBA MO/ 00ITy4YeHHEM.

3.6. CuauuMaHoe TONJIUBO.

dazoBas nuarpamma cuctembl U-Si. Kpucraminueckue CTPyKTyphl CHUIIMIHIOB ypaHa.
Cumumua ypana UsSi kak simepHoe ToruinBo. Ilomyuenue cununuaoB ypaHa. Dusznyeckue H
MEXaHUYECKUE CBOMCTBA CHJIMLKJOB YypaHa. V3roroBiieHHEe SAEpHOrO0 TOIUIMBA Ha OCHOBE
cunnuaoB ypana. [losenenue UsSi TormuBa moj o0nydeHuem.

3.7. IIpoeKkThl yCOBEPIIEHCTBOBAHUS KEPAMHYECKOI0 SI/IEPHOT0 TOILIMBA PEaKTOPOB.

Hanpasnenus ncciaenoBaHuil 1o yCOBEPUIEHCTBOBAHUIO KEPAMHUECKOTO /IEPHOTO TOIIMBA.
PasBute TOmIMBaA A JIETKOBOAHBIX — peakTopoB. TopueBoe TtormmBo. Konuenmuu
ycosepuieHcTBoBaHHOTO MOX-torumnBa (MIX, CORAIL, APA). PazpaGorka TOmimBa s
BbICOKOTeMITepaTypHbIX peaktopoB (HTR). Pa3paboTka mpoekToB TOILIMBA 15l OBICTPBIX PEaKTOPOB.
TomuBHBIE MUILIEHU TSI BBDKUTAHUSI MUHOPHBIX aKTUHU]IOB.

4 O0beM yueOHO# HCIHIUTHHBL

. 9 cemectp
Bunsl yuebHOI paboThI
3E AKkaj. 4. AcCTpoH. 4.
OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI 5 180 135
KonTakTHasi padoTa — ayIUTOPHbIE 3aHATHSI: 2,22 80 60
Jleximu 0,89 32 24
Jlaboparopusie paboTs! (JIP) 1,33 48 36
CamocrosTenbHas padora (CP): 1,78 64 48
Pedepar 0,56 20 15
CaMoCTOsTENbHOE U3YUEHUE PA3/IEIOB AUCIUTUIMHEI 1,22 44 33
Bun xonTpOIS
JK3aMeH 1 36 27
KonraktHas paboTa — IpOMEXKYTOUHAS aTTECTAIHS 04 0,3
IMoaroroBka K SK3aMeHy 1 35,6 26,7
Bua nToroBoro KOHTpOJIS: JK3aMeH

AHHOTAUMA padoyeil NpOorpaMMbl IMCIHUIJIMHbBI
«Paguoxumuyeckas nepepadorka OAT»
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1 Heas aucuMmiuHbl — (HOpMHpPOBaAHHE KOMIETCHIMHA B OOJACTH OCHOB TEXHOJIOTHUU
nepepaboTku otpabdoraBmiero sgaepHoro tomiuBa (OST) m obpamieHuss oOpa3yrOmUMHUCS TPU
nepepaboTke ¢ paauoakTUBHEIMU oTX0AaMu (PAO), o3HaKOMIIEHHE C COBPEMEHHBIMH BapHaHTaMH
3aKpPBITOTO U OTKPBITOTO SJAEPHBIX TOITUBHBIX IIUKI0B (SITLY).

2 B pe3yabTare u3y4eHusi JMCHUTLIHHBI 00yYAIOUIUIICS 10/KEH

Obnadamye cnenyrOIUMI KOMIETSHIIUSIMHI 1 HHAWKATOPaAMH MX TIOCTH)KECHUS:

OIIK-1.8; OIIK-1.17; OIIK-1.18; TIK-1.1

3namo:

—  poabs OAT B obecrieueHnH MOTPEOHOCTEH AaTOMHOM SHEPTETUKH B ypaHe M ITyTOHUH;

—  COBpPEMEHHbIE BApHUAHTHI 3aKPBITOT0 U OTKpbITOro STLI;

—  MEXIyHapOAHbIE W HALMOHAIBHbIE JOJTOCPOYHBIE MPOrPaMMBbI, ONPEACISIOININE Pa3BUTHE
TexHosorui no nepepadorke OAT;

—  OCHOBHBIE CIIOCOOBI «MOKPOTO» M «CYyXOT0» XpaHeHus: U TpaHcnopTupoBku O T paznuunbiMu
BHJIAMU TPAHCIIOPTA;

— BoJHO-xMMHUeckue mporuecchl nepepabotku OSAT, Bximowas PUREX-npouecc, HUTpaTHBIH,
KapOOHATHBINA U IKCTPAKIIMOHHBIC METO/IbI;

— HeBomHble Meroabl mepepabotku  OMAT, Brarodas (QTOPUAHO-TA30BYIO  TEXHOJIOTHIO,
MUPOXUMHYECKHE, TUPOITIEKTPOXUMUYECKHE U MTUPOMETAILTYPrUUECKHUE METO/IBI;

— OCHOBHBIE METOJABl OOpalleHHs C PaJUOAKTUBHBIMU OTXOJaMH BCEX BHJIOB M KJIACCOB,
oOpa3yromuxcs npu nepepadorke OAT.

Ymemns:

— MPOBOJUTH XUMHUKO-TEXHOJOTHYCCKUE PacUeThl MO OCHOBHEIM cTaausMm mepepadbotku OST u
obpamenuss ¢ PAO u oOpamenus ¢ PAO, paccuuTeiBath (PU3UKO-XMMUYECKHE CBOMCTBA
HCIOJIb3YIOUINXCS MAaTEPHUAJIOB;

—  OCYIIECTBIISITh TMOMCK HAYYHO-TEXHWYECKOW WHpopMmanuu B obmactu mnepepaborku OAT,
obpamenusi ¢ PAO u olecrnieueHuss 6€30MacHOCTH MPHU MPOBEIECHUU PabOT C JENALIUMUCST
MaTepHuaIaMy U PAJIUOTOKCHYHBIME HYKJIHIaMHU IPOAYKTOB JICIICHUSI.

Braoemy:

— HaBBIKAMH aHAJIM3a OCHOBHBIX TEXHHUYECKHX M TEXHOJIOTHUYCCKHUX PEIICHHA MPH OMHCAHUU
W3BECTHBIX U pa3paboTke HOBBIX MeTo10B nepepadoTku OAT u obpamenus ¢ PAO.

3. KpaTkoe coaep:kaHue THCHHUIIHHBI
Beenenue.
3amaun aucuumauHel Bunet OAT, mnomnexamiero paauioXUMHYECKOH mepepaboTke.
Panunoxumuyeckas xapakrepuctuka OSAT. OcobeHHOCTH 1 OCHOBHBIE TIpotiecchl iepepadotku OAT
ADC. CoBpeMEHHOE COCTOSHUE PAJINOXUMUYECKOW TEXHOJOTHMH BBIJECJIICHUS U OUUCTKU ypaHa U
IUTyTOHMUSL.
Pa3nea 1. Bonno-xumuyeckue meroanl nepepadorkun OAT

1.1. TpancnoprupoBka OAT.

IIpaBuna nepeBo3ku OSAT. KoHcTpykuum KoHTeHHEpoB ais TpaHcnoptupoBku OXT.
ABTOMOOUIIBbHBIE, KeTIe3HOJ0poXkHBIE U Mopckue nepeBo3ku OST. [lepeBozku OSAT B PO.

1.2. Xpanenue OAT.

O6mue Bonpockl xpanenust OSAT. Boanoe xpanenne OST. KoHcTpykuny BOJHBIX XpaHUIIHILL
OAT. Cyxoe xpanenue OAT. Cyxoe xpanenue OSAT B kaMepax, KOHTEITHEpAX U KAHUCTpPax.

1.3. BckpbiTHe 0TpabOoTaBIINX TBAJIOB.

BcekpbiTHe TB3JIOB € pasfelieHHeM Marepuaia OOOJIOYKM U cepAeyHUKa. XHUMUYECKHe,
MUPOXUMHYECKUE U MEXaHWYECKHE METOMAbI CHATHS 000J0ueK. BCKphiTHE TBAIOB 0€3 OTIeseHus
Marepuaia 000JI0YKH OT MaTepuraja CepIeYHUKOB. MeTos pyOKa — BhIIIeTIauBaHHUE.

1.4. PactBopenue OAT.

JlononHUTENbHBIE ONEpaluy MOJTOTOBKU TB3JIOB K pacTBopeHHIo. Bonokcuaanus. Oouue
Bonpocel nepeBosna OSAT B pactBop. PacTBopeHHe TOIUIMBHBIX MaTepHaloB 0e3 000JI0ueK.
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PacTBOpeHne MeTalIM4ecKoro YypaHa, AMOKCHAA YypaHa, CMEIIAHHOTO YpaH-TUIyTOHHEBOIO
OKCHUJHOTO TOIUIMBa, KapoumHoro wu HutpugHoro OSIT. TpeGoBaHus, UpeabIBISIEMbIE K
obopynoBanuto mas pactBopenust OST. OOecrmeueHue siaepHO O€30MacHOCTH B TIPOIECCE
pactBopenust OST. Y nanenue razoodpa3ubix mpoayktoB aAenenus (I1]) mpu pactBopenuun OT.

1.5. DKCTpakllMOHHBIE METOAbl BBIICIECHHUS W OYMCTKH YpaHa, MJIYTOHUS WM HEOTYHUS.
PUREX- npouecc.

O6miee onucanne PUREX- npouecca. BocctaHOBNIeHHE M OKHCIICHHUE TUTYTOHHUS M HENTYHHSL.
DKCTpaKIMOHHBIN apduHAK ypaHa. DKCTPAKIUOHHBIN apduHax muryToHus. V3BaeueHre HeNTYHUSI.
Pagnoxumuueckuii 3aBoa PT-1. Onucanue texnonornueckoit cxembl PUREX-npouecca na PT-1.
[TepepaboTka pagnoakTUBHBIX 0TX070B Ha PT-1. CxeMbl oOpalieHus ¢ KUAKUMHU, ra3000pa3HbIMU U
tBepasiMH PAO na [10 “Mask™.

1.6. CoBpeMeHHbBIE BOJIHO-XMMUYECKHE MPolecchl nepepadoTku OAT.

«Ynpomennslit PUREX», COEXTM, THOREX, NUEX, NEXT, REPA, DIAMEX-
SANEX, cemeiicteo UREX+, GANEX, PARC, ARTIST, TALSPEAK, TODGA, «4-group
Partitioning Process», «BOJHO-3KCTPaKIIMOHHBINA MPOLIECC C MCIOIB30BAHUEM JIBYX IKCTPAareHTOB:
Tb® u TRPOy», nepepabotka OAT B cmabOKHCIBIX HUTPATHBIX pacTBOpax. BomHO-XuMHUECKUe
npoueccel nepepadotkn OAT B kapOonatueix cpemax: TIT, COL, LANL, «KAPBESKCy,
«KAPBODTOPIKC».

Paznen 2. HeBoanbie MeToabl nepepadorku OAT.

O6mme Bompockl nepepadotkun OAT nHeBogHBIMH MeTOmaMH. DTOPUIHO-TA30Basi TEXHOJIOTHSI.
[lepepaboTka ypanoBoro u ypan-turytoHueBoro OST mo ¢ropunHo-ra3oBoil TEXHOIOTHHU.
VYceraHoBkU «ATTHiian u «@perar».

[Mupoxummnueckass mnepepaborka OAT. OcoOEHHOCTH MHPOXUMHUYECKHX  METOJIOB
nepepabotku OST. [Tupomerannypruueckas nepepadorka OT.

[Muposnextpoxumuueckas nepepadbotka OST. IluposnexTpoxumuueckas mnepepaboTka
CMemnIaHHoro ypas-miyronueBoro toruBa B HUMAP. IMuposnexkrpoxumudeckas mnepepadoTka
cvemanHoro OSAT B fAnonun. TexHOIOTHYECKUE CXEMBI MUPOITEKTPOXUMUYECKON MepepadoTKu
OST B P® u 3apyOexHbIX cTpaHax. 3aMKHYTBIN TomuBHbIN 1uki PBH ¢ nuposnekTpoxumuyeckoit
nepepabotkoit OAT. Konnenuus ATOK.

Pazgen 3. OOpamenue ¢ paguoaKTHBHBIMHM OTXOAaMH, OOpa3ylIIMMMCH IpPH
nepepadorke OAT.

OOmass xapakTepucTuka M  Kiaccupukauus paanoakTUBHbIX orxonoB (PAO),
obpaszyromuxcs rpu nepepadorke OSAT. OcHoBHbIe MeTO b1 OOpatmieHus ¢ PAO.

OO6parieHue ¢ KUJIKUMH BBICOKOAKTUBHBIMU 0TX0AaMH (BAQO). OcTekI0BbIBAaHNE KUIKHX
PaZMOaKTUBHBIX OTXO/I0B.

Oo6pamenue ¢ xuakumu (JKPO) cpenneaktuBHbiMu (CAO) u HuszkoaktuBHbIMH (HAO)
orxogamu. butymmpoBanue u uementupoBanue xkuakux CAO wu HAO. OOpamenue c
ra3000pa3HBIMU OTXOJIaMHU.

VY nanenue pagnoakTUBHBIX 0J1aropoHbIX Ta30B, TpuTHs, CO2, ioga. Cuctema ra3004uCcTKU
Ha PaJuOXUMHUYECKUX 3aBOJAX.

O6pamenue ¢  TBepabIMH  pamuoakTuBHbIMH ~ oTxomamu  (TPO). CoBpemeHHBIE
TexHoJornueckue cxembl obOpamenus ¢ PAO na mpumepe 3aBoma PT-1 u IIO «MASK».
TpancmyTalys MUHOPHBIX aKTUHOUIOB.

4 O0beM yueOHO IuCIMIUIHHBL

10 cemectp
Bunsl yueGHO# paboTh
3E Akkazn. 4. | ACTpoH.u
O0mast TpyA0eMKOCTh JMCHUILINHBI 110 y4eOHOMY IIAHY 5) 180 135
KonTakTHas padoTa — ayAuTOPHBbIE 3aHATHA: 2,22 80 60
Jlexuyn 0,89 32 24
JIaGoparopusie padoTsI (JIP) 1,33 48 36
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CamocrosiTesabHasi padora (CP): 1,78 64 48
CaMocTosTeNbHOE N3YUEHHUE PA3/IEN0B TUCIUITIIMHbI 1,78 64 48
Buabl koHTpOJIA:
IK3aMeH 1 36 27
KonrakrHas paboTa — mpoMexyTouHast aTTeCTaIHs 1 0,4 0,3
[ToaroroBka K sK3aMeHy 35,6 26,7
Bua UTOroBOro KOHTPOJIS: IK3aMeH

AHHOTanusA padoyeil NPorpaMMsbl JHCHMILINHBI
«JIeKTHMBHbIE I CUMILJIMHBI 110 PU3NYeCKOH KYJIbType U CIIOPT»

1. Heab AucUMIUIMHBI — GOopMHUpPOBaHUE (PUZNUYECKON KyIbTYPbl JUYHOCTU U CIIOCOOHOCTH
HaIpaBJIEHHOr0 MCIIOJIb30BaHMsI Pa3HOOOPA3HbIX CPEJICTB (PU3MUECKON KYIbTYphI U COPTA, TYpU3Ma
JUIL COXPAaHEHHSI U YKPEIUICHUS 37A0POBBS, NMCUXO(PU3NIECKON MOATOTOBKH M CAMOIOJITOTOBKH K
Oyayiei npodeccnoHaIbHON AEATeNbHOCTH, OJIYYEHUN HaBbIKa B OJJHOM U3 BBHIOPaHHBIX BHJIOB
cropra.

2. B pe3yabTare H3y4eHHs JUCHMILIMHBI 00y4alOUINiiCsl 10JI/KEeH:

Obnadame cnenyrOIUMI KOMIETCHIUSMHI U HHIUKATOPAMHU UX JOCTHKEHHS:
VK-7.1; YK-7.2; YK-7.3; YK-7.4
3name:
- HayYHO-TIPaKTUYECKHUE OCHOBBI (PU3MUECKON KyJIBTYpBI U 310pOBOI0 00pa3a )KU3HHU;
- BIIMSHUE O3/I0POBHUTENBHBIX CHUCTEM (U3NYECKOTO BOCIUTAHMS Ha YKpEIUIEHHE 30POBbS,
npoUIAKTUKY TPO(HECCHOHAIBHBIX 3a00J1€BaHUN U BPEAHBIX IPUBBIYCK;
- CITIOCOOBI KOHTPOJIS ¥ OLIEHKU (PU3MUECKOTO Pa3BUTHUS U (PU3MUECKOMN MOATOTOBICHHOCTH;
- mpaBWwia M CHOCOObI IJIAHWPOBAaHUS HHIUMBUAYAJIbHBIX 3aHATUHA Pa3IMYHOM  LEJIEBOM
HaIpaBJIEHHOCTH;
- cnopruHble Tpaguuu MXTU-PXTY um. /I.1. Menneneesa.

Ymemn:

- MOAJAEpPXKUBaTh JIOJDKHBIH ypOBEHb (PU3NYECKOW MOATOTOBICHHOCTH JJisi oOecnedyeHus
TTOJTHOLIEHHOW COIMAIbHON U MTPOPECCUOHAIBHON e TETbHOCTH;
- HCII0JIb30BAaTh OCHOBBI (PU3MYECKON KYJIBTYpHI JUIsl OCO3HAHHOI'O BBIOOpa 370pOBbhecOeperaronmx
TEXHOJIOTUH C Yy4eTOM BHEUIHMX W BHYTPEHHHMX YCIOBHMH pealu3alud NpodeccCHOHATbHON
NeSITeNbHOCTH;
- CAMOCTOATEIbHO 3aHUMAThCS GU3NUECKOM KYJIBTYpOil U CIOPTOM;
- OCYIIECTBJISATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOETr0 OpraHu3Ma 1 coOII0AaTh MpaBuila TMTUEHbI U
TE€XHUKU 0€30MaCHOCTH;
- BBIIOJHATH MHAWBUYAIBHO 110100paHHbIE KOMIUIEKCHI IO (PU3NYECKOH KYIbType U pa3InyHbIM
BHJIaM CIIOPTA;
- OCYHIECTBJIATH TBOPYECKOE COTPYAHMYECTBO B KOJUIEKTHUBHBIX (hopMax 3aHATHH (U3NUECKOI
KYJIbTYPOH U CIIOPTOM;
- BBIMIOJIHATD MPUEMBI 3aIUTHI U CAMOOOOPOHBI, CTPAXOBKU M CAMOCTPAXOBKH.
Bnaoemy:
- CpPeJICTBAaMH U METOJIaMH YKPETICHHS 3J0POBbs, (PU3UYECKOI0 CAMOCOBEPIIEHCTBOBAHNS;
- IOJKHBIM YPOBHEM (PU3MYECKOM MOJTOTOBICHHOCTH, 111 00eCieueH s IIOTHOLIEHHOW COIMaIbHOMN
1 Ipo(heCCUOHATIBHOM e TeNIbHOCTH;
- TEXHUYECKMMH U TAKTUYECKUMU HABBIKAMU B OTHOM M3 BUJIOB CIIOPTAa;
- HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHSI B TPAKTUUYECKON JAEATEIbHOCTH U TOBCETHEBHOM
KU3HU
3 Kpartkoe coaep:xanue JMCHUIIIHHBI

Paszoen 1. OcHOBBI IOCTPOEHUS 0310POBUTEIBHON TPEHUPOBKU. TeOpeTHUECKO-METOJUUECKHE
OCHOBBI (pr3UYecKOi KynbTyphl U ciopTa. CoepkaTeNbHble OCHOBBI 03/I0POBUTEIBHOM (PHU3NUECKOI
KyJIbTYpbl U ciopTa. OCHOBHBIE HAIPaBJIEHUS: 03/10POBUTEIBHO-PEKPEATUBHOE, 03J0OPOBUTEIHHO-
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peadMIUTaIMOHHOE, CHOPTHUBHO-pEadMIINTAIIHOHHOE, TMTMEHUYECKOE. [ToBeIIEHME
(YHKIIMOHATTLHOTO  COCTOSIHUSI OpraHm3mMa W (usnueckod moAarotoBiaeHHOCTH. CrocoObl
pernamMeHTanuu Harpy3ku: Pu3KylnbTYpHO-0340POBUTEIbHBIE METOIUKU M cUCTeMbl. OCHOBHbBIE
¢da3pl  0310poBUTENBHONM  TpeHUpOBKU. OIlleHKa COCTOSHUSA  3JI0pOBb U (U3HYECKOM
MOJITOTOBJICHHOCTH 3aHUMAIOIIUXCS (PU3UUECKOH KyAbTYpoil U criopToM. DyHKIIMOHAIBHBIE TPOObI
(UCC, AL, KEJ u T.1.).

Paszoen 2. ]JlpurarenbHble BO3MOKHOCTH YEIIOBEKAa — BOCIUTaHHME (U3NYECKUX KAueCTB.
BO®CK I'TO. Meroauka opranu3anuu U nposeaeHus BujpoB wucnbitanuii ['TO. Cucrema
B3aUMOJICHCTBHS B cepe PU3MUecKol KynbTyphl U cropTa. Bocnuranue (Qpu3MUECKUX KayecTs,
oOyuarouxcst (OT/IeIbHbIE KAYeCTBEHHbBIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YelIOBEKa).

Pasoen 3. Metoauka oOpraHu3aldil W TPOBEACHUS CIOPTUBHBIX COPEBHOBAHHHA U
(U3KYIBTYPHO-MACCOBBIX  MEPONPUITHHA. XapaKTEpUCTUKA CIIOPTUBHBIX COPEBHOBAHHM H
(GU3KYIBTYpHO-MACcCOBBIX ~ MeponpusiThii. CHOPTUBHBIE COPEBHOBAHHS, IMPOBOJAMMBIC IO
OOUIEPUHATHIM TpaBwiaM. EnuHbIA KajdeHIapHbIH IUIaH (QU3KYJIBTYPHBIX U CHOPTHUBHBIX
MeponpusaTuii). Opranusanus CHOPTUBHBIX Meponpuatuil. Onumnuiickas xaptus. DenepaibHble
(cmennanbHbIe, HAllMOHANIBHBIE) 3aKOHBI cropTe. Kiaccudukanus CIOPTUBHBIX COPEBHOBAHMIA.
HpagctBennbie otTHomieHus B criopte. Fair Play («UecTHas urpa») — kak 0CHOBa STUYHOTO TOBEICHHUS
B cnopre. Kogekc cnoptuBHO#l sTuku. [Ipodunaktuka HapymieHud crnopTUBHOM 3Tuku. BAJIA.
Konexc BAIIA. MexayHapoaHasi KOHBEHIIHS O O00pb0e C IOMMHTOM B CIIOPTE.

Pazoen 4. BociutaTenpHas padoTa

Lenp BocnuTaTenbHOW pabOThl — CO3MAaHUE YCIOBHUM Ui aKTUBHOW >KHU3HEAEATEIHHOCTU
00y4aromuxcs, HMX TPAXIAHCKOTO CaMOOMpPEeNeHUs, TPOPECCHOHATHHOTO CTAHOBJICHUS W
WHJMBUIYAIbHO-TUYHOCTHOM  caMoOpeaji3alldd B CO3MJATEIbHOM  JCSATENbHOCTH  JUIS
YIOBJIETBOPEHUS IOTPEOHOCTEN B HPAaBCTBEHHOM, KYJIbTYPHOM, HHTEUIEKTYaJIbHOM, COLIUAIbHOM U
npodeccnoHanTbHOM Pa3BUTHH.

BocriuratensHast pabota Ha Kadeape (HU3MYECKOTO BOCHHUTAHWS HampaBiieHA Ha
OpraHu3allMl0 BOCHHUTHIBAIOIICH CpeAbl UM yIOpaBICHUE pPa3HbIMU BUJAMU  JI€ATEIbHOCTH
00yyaroIuXxcsl ¢ LEIbI0 CO3/IaHUsl YCIOBUN ISl UX NMPUOOLIEHUS K COLIMOKYJIBTYPHBIM U JTyXOBHO-
HPAaBCTBEHHBIM LIEHHOCTSIM HapoaoB Poccuiickoin @enepanuy, IOJHOLEHHOTO pPa3BUTHS,
caMOpa3BUTHUS U caMOpealIn3alliy JUYHOCTH MIPH aKTUBHOM YYaCTHH CAMUX O0yYarOLIUXCS.

Hanpasnenus 1 BUJIbI 1€ TENBHOCTH 00yyaroImuxcs B BocrutarenabHoi cucteme OOBO:

1 Tlarpuotmueckoe — ydacTHe B COPEBHOBaHUX, MocBseHHbIX [IHio [ToGens B Benukoit
OreuectBennoi Boitne 1941-1945rr. u /{Hro 3ammTHIKa OTedecTBa.

2. ®usnyeckoe, KyJlbTypHO-TBOpUECKOE — (OPMHpOBAHHE Yy OOydaromuxcs OepexHOro
OTHOILIEHUSA K KYJIbTYPHOMY HACIEIHWI0 W TPaJMIMSAM MHOTOHAIIMOHAJIBLHOTO Hapoja
Poccuiickoit @enepanuu:

a. CryneHdeckoe MEXIyHAPOJHOE COTPYAHHUYECTBO —IpoBercHue Craprakuaibl
WHOCTPAHHBIX CTYJEHTOB;

b. Vuactue B Cmnaprakuame PXTY um. J[.. MenaeneeBa mo pasidyHbIM BHIAM
CIOpTa;

C. J1oOpoBOJBUECTBO — IMOMOIIb B IMOJATOTOBKE M IMPOBEACHUS COPEBHOBAHUMN
Pa3IMYHOTO YPOBHSL.

4 Obvem yuedbHou Oucyuniunvl

B Cemectp
Bun yaeOHo# paboThl aKaJieM. 1 2 3 4
Jacax

OO61mas Tpy10eMKOCTb IUCHUTIIMHBI [0 328 56 92 90 90
y4aeOHOMY TUTaHY
KonTakTHas pa6ora — ayiuTopHbIe 192 32 64 64 32
3aHSATHS
[Mpaktuyeckue 3anstus (113) 192 32 64 64 32
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CamocronTesbHasi padora (CP) 136 24 28 26 58
KonTakTHas camocTosiTesbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMocCTOoSTENbHOE U3YUCHUE PA3/IEIIOB 135,2 23,8 27,8 25,8 57,8
JUCITUIUIAHEI

Bu HTOroBOro KOHTPOJIs: 3auer 3a4eT 3auer 3a4yeT 3auer
3a4er / IK3aMeH

B actp Cemectp

Bup yuebHoit paboTs qacax I I Il v
OO01mast TpyI0eMKOCTh TUCITUTUTHHEI TIO 246 42 69 67,5 67,5
yueOHOMY TUIaHY
KonTakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHS
[IpaxTnueckue 3ansatus (113) 144 24 48 48 24
CamocrositeqbHast padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrositenbHas padoTa 0,6 0,15 0,15 0,15 0,15

CamocrosiTelbHOE H3YUCHHE Pa3JICioB 101,4 17,85 20,85 19,35 43,35
JCLIATIIINHBI

Bu1 HTOrOBOr0 KOHTPOJISI: 3a4er 3a4eT 3a4eT 3a4er 3a4er
3auer / IK3aMeH

5.2. JUCHUILINHBI YACTH, pOPMHUPYEMOii yYACTHUKAMH 00Pa30BaTEeIbHBIX OTHOIIIEHHIi
AHHOTanus padoveil NPOrpaMMbl IUCHUIIITHHBI
«KBaHTOBasi XHMHS MATEPHAJIOB COBPEMEHHOI IHEPTreTUKI»

1 Iesab AUCHUIUIMHBI — COCTOUT B U3YUYEHUU OCHOBHBIX NMOHSATHII COBpEMEHHOW KBAaHTOBOM
XUMHUU M KBAaHTOBO-XMMHUUYECKHX METOJIOB pacueTa CTPOEHUS M CBOMCTB XMMHUYECKHUX CHCTEM; BO
BBEJICHUH CTYJICHTOB B KPYI' OCHOBHBIX MPEJCTABICHUN 0 XMMHUYECKOMN CBSA3U U MEKMOJICKYIISIPHBIX
B3aUMOJICHCTBUSAX M O3HAKOMJICHHH Ha JTOH OCHOBE C OCOOCHHOCTSMH XHMMHYECKOW CBS3U B
XUMHUYECKUX BEIIECTBAX U OOYCIIOBJIEHHBIX 3TUM CBOWCTBAMH MaTEPHAJIOB; B OCBOCHUH PaOOTHI C
OCHOBHBIMM KBAHTOBO-XMMHUYECKUMH KOMIIBIOTEPHBIMU MPOrpaMMaMH, HCIOJIb3YEMbIMH Ha
MIPaKTHUKE.

2 B pe3yabTaTe H3y4eHus JUCUUIIMHBI 00yYAOUIUICS T0IKEH:

Obnadams CIEeayIONIMMU KOMIIETCHIIUSIMU ¥ UHIUKATOPAMHU UX JOCTHXKEHUS:

VK-1.1, YK-1.4, IIK-1,2

3Hnams.
- OCHOBHBIE TIOJIO)KCHHUS KBAaHTOBOW XHMHH, COBPEMEHHOW TEOPHH XHWMHUYECKOW CBSI3M H
MEXMOJIEKYJISIPHOTO B3aUMOJEUCTBHS M MPUMEPHl €€ NMPUMEHEHUSI K KOHKPETHBIM XHMHUUYECKUM
CHUCTEMaM;
- TPUHIWNBl KOJWYECTBEHHOW XapaKTepu3allil aTOMHOW W JJIGKTPOHHOH  CTPYKTYpHI
MOJIEKYJIIPHBIX CUCTEM;
- OCHOBHBIE B3aUMOCBSI3U MEXIY IEKTPOHHOU CTPYKTYpOH U (U3UKO-XUMUYECKHUMH CBOHCTBAMU
BEILIECTB, JIEXKAalllUe B OCHOBE YIPABIICHUS CBOMCTBAMU;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX METOJIOB M 00JIACTH UX
MIPUMEHUMOCTH.

Ymemns:
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- IPHUMEHATH KBAHTOBO-XMMHYECKHE IOAXOIAbl M METOIBI IUIA pacyeTa, MHTEPIPETALMHA U
IIpeICKa3aHus CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemu:
- DJIEMEHTApHBIMM HABBIKAMU IPUMEHEHMS] KBAaHTOBO-XMMHMYECKHMX IIOJXOJOB M METOAOB U
UHTEPIIPETALMM  PE3YJAbTAaTOB IIPU PCIIEHUU IPAKTUYECKUX TEXHOJIOTMYECKHUX 3anad u
CTaHJIapTHBIMU KBAHTOBO-XMMHYECKMMH KOMIIBIOTEPHBIMU IIPOrpaMMaMH.

3 Kpartkoe coaep:xanue JMCHUIIIHHBI
Beeoenue. Ilpeamer kBaHTOBON XUMHH. POJIb KBaHTOBOW XMMHH B ONTMCAHUHM XUMUYECKUX SBIICHUN
U IIpoLeccoB. B3anMoCBsA3b KIIACCHUECKON U KBAHTOBOW MOJEJIEH MOJIEKYI.
Pazoen 1. Obwue nonosrcenus K6anmoegou xumuu
1.2.  OcnosHvie npubnudicenus.
OCHOBHbBIE TOJOXEHUSI KBAaHTOBOM MEXaHUKHU. BapualMOHHBIM METOJ HAXO0XKJIEHHUS BOJHOBBIX
¢bynkuuit. [IpubnukeHue He3aBUCUMBIX yacTHULl. MeToJ caMOCOIVIACOBAHHOTO IOJIS JUIsl ATOMOB.
[Tpubnuxenne NeHTPATBHOTO MOJIL. ATOMHBIC OPOUTAIN U UX XaPAKTEPUCTUKH.
1.3. OgHO3/1EKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJHOBbIE (DYHKIIMM U METOJIbI X pacyeTa.
AHTUCUMMETPUYHOCTDh  3JIEKTPOHHOM BOJIHOBOM  QyHKumu. CrnuH-opOutanu. JlerepMHUHAHT
Cneiitepa. Benenue B meroanl Xaptpu-®Poka u teopuro (yHkuunonana miaoTHoctd (TOII),
XMUMHAYECKass TPAKTOBKA PE3Yy/IbTAaTOB. DJIEKTPOHHBIE KOH(MUTYpal aTOMOB C TOYKH 3pPEHHS
KBaHTOBOM XMMHHU.
Pa3zoen 2. MemoOowt monekyisapHoU K8AHMOBOU XUMUU
2.1. MonekynspHasi CTpyKTYypa, 3JIEKTPOHHAs KOPPEIALUsL.
[Tpubmmxenne bopua-OnnenreiiMepa, aguabaTHUECKUl MOTEHIMAN W TIOHSTHE MOJEKYISPHOU
cTpykTypel. Metoasl Xaptpu-®@oka u TOIl mns monexynsl. [lpubmmkenne MO JIKAO.
DneKkTpoHHass Koppemsiiua. MeTon KoH(DUTrypallMOHHOTO B3aMMOJEUCTBHS. Teopusi BO3MYILICHUM.
Pacuyer sHeprum nucconyanuy XMMUYECKHUX CBSI3EH.
2.2. HeomnmpuuecKkue U MOySMIHUPHUECKHE METO/IBL.
Hepapxusi METOZ0B KBaHTOBOW xuMuH. Hesammupuueckass kBaHToBasi XuMusi. basucHeie QyHKINH
JUIl HEIMIMPHUUECKUX PacdyeToB. ATOMHbBIE U MOJIEKYJsIpHbIe 0a3ucHble HaOOpbl. Poib 0a3ucHBIX
(GyHKIUI B onMcaHuU CBOMCTB MoJieKkyil. [Tomyamnupudeckue meroasl. BanentHoe npubimmkeHue.
n-371ekTpoHHoe mnpuOmkenne. Meron [lappusepa-Ilomna-Ilappa. IlpocToit M pacmmpeHHBIH
MeToAbl XIOKKesl. TOYHOCTh KBAaHTOBO-XHUMHYECKUX PACYETOB CBOMCTB MOJIEKYJI.
Paszoen 3. Xumuueckas cs3b u MeHCMONEKYIAPHBLE B3AUMOOCLICNBUS
3.1. Xumudeckas CBSI3b U MEKMOJIEKYJISIPHBIE B3aMO/ICHCTBUSI.

OpOuTanbHas KapTUHA XUMUYEeCKOW CBA3M. KOHCTpyKTMBHas U JI€CTPYKTHBHAs
uHTepdepeHys opoutaneil. MonekynsapHble OpOMTaIM M MX CUMMETpHiHas KilacCH(pUKaIus.
Koppensimonnbsle nuarpaMmbl. DJIE€KTPOHHbIE KOH(QUIypalld ABYXaTOMHBIX MOJIEKYJI. AHaiIu3
3acesnieHHocTel opouTaneit mo Mamnukeny. [lonsaTue o 3apsiiax u mopsiikax CBA3eH.

IIpocTpaHCTBEHHOE pacCHpeiesIeHHe SJIEKTPOHHOM IUIOTHOCTM M XMMHMYECKas CBA3b.
MexMonekynspable B3aumoeicTsus. Jlehopmanmontas /1eKTpoHHasl IIIOTHOCTb.
3axniouenue. KBaHTOBas XUMHS KaK UHCTPYMEHT MPOTHO3a B XUMHUH.

OO11ee KOJIMYECTBO Pa3AeiioB — 3.
4 O0beM y4eOHOM AN CIHUILTHHBI

O0beM AU CHMILUINHBI
Bup yuedHoii padoThI Axan. | Acip.
3E
. .
OO0mast Tpy10eMKOCTh M CHHUIIJIMHBI 3 108 81
KonTakTHas padoTa — ayAuTOPHbIE 3aHATHA: 0,89 32 24
Jlexuuun 0,445 16 12
[TpakTuueckue 3austus (I13) 0,445 16 12
JIaGopartopHbie paboTsl (JIP) - - -
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CamocrosiTesibHasi padoTa 2,11 76 57

KonrakTHas camocrositenbHas pabora 511 0,4 0,3
CamocrosiTeIbHOE U3YUEHHUE Pa3/IeiI0B JUCIUILTAHBI ' 75,6 56,7
Buja kontpois: 3a4eT ¢ OLeHKOIi

AHHOTauus padoyeii NPOrpaMMsbl AMCHUIIJIMHBI
«IKOJIOTHS B TEXHOJIOTMH MAaTEPHAJIOB COBPEMEHHOI JHEPTreTHKN»

1 Heab AucUUIIMHBI — GOPMUPOBAHUE KOMIUIEKCA 3HAHUH, O3BOJISIOMINX OIIEHUTh PUCKU
OT XO3SIMCTBEHHON JESTENbHOCTH YEJIOBEKa U COINYTCTBYIOIIMX € (PaKTOpPOB XMMHUYECKOIO MU
(U3NYECKOTO BO3JCHCTBHS, a TAaKKe MPEUIOKUTh HOBBIE IPOLECCHI, MO3BOJISIONINX CHHU3HUTH
TEXHOTE€HHBIN PUCK U yIIEpO OT HEro.

2 B pe3yabTaTe H3ydeHuUsi JUCHUIIAHBI 00YYAKOIIHIACS 0JI/KEH:
Obaaoams ciaenyroUMHA KOMIETEHIIMSIMHA U MHAMKATOPAMH X TOCTH)KEHUSI:
VK-8.1; VK-8.2; IIK-3.3
Suame:.
—  BUABI PAKTOPOB BPEITHOTO BO3ICHCTBUS;
—  KJIacCH(HKAIUIO, ICTOYHUKH U 00BEKThI PUCKOB,;
— OCOOCHHOCTH PHCKOB XHMHYECKOr0 M (pu3uveckoro (B TOM 4YHCIE PaIHallHOHHOIO)
BO3/ICHICTBUS HA YEJIOBEKA U OKPYKAKOIILYIO CPEILY;
— OCHOBHBIC KOHIICTIIINHY YIIPABIICHUS PUCKAMU;
—  KOJIMYECTBCHHBIC METO/IbI aHAJIN3a PUCKA.

Ymemo

— omnpenensatb BIAK, ;. XUMUYECKUX COETUHEHU;

— onpenensaTb XIIKreop. XMMUYECKMX COEAMHEHNN;

— paccuuThIBaTh AKTUBHOCTH PAJMOAKTHUBHOIO MpEnapara;

— pacCUMTHIBATh MHANBUIYATbHBINA PUCK HA OCHOBE CTATUCTUUYECKUX JTAHHBIX.
Brnaoemy:.

— METOJUKOM YKpYNHEHHON OLIEHKH 3KOJIOr0-3KOHOMHYECKOro yuiepba OT 3arps3HEHUs
OKPY>KaIOILEN Cpelbl MPEANPUATHEM.

3 KpaTkoe conep:xkaHue IMCHUILINHBI
Pa3zoen 1. Tokcukonozus u XuMu4ecKuil pucK
Hcrounnku CymiecTBOBaHMsS KU3HM Ha 3emie. KpyroBopoTrsl BEmIECTB B IPHUPOIE
(OroreoXMMHUYECKUE ITUKIIBI).
®dakTopel BpenHOro BozfehcTBUS. Oco0oe MECTO XHMMHUYECKMX HayK B OMUCAaHUHM BPEIHOTO
BO3/ECUCTBUSA. Y UYEHHUE O BPEIHOM JICHCTBUHU BEIIECTB.
Tokcuxonorus. Hanpasnenus Tokcukonoruu. BpeaHoe BemectBo. D eKThl BO3ACHCTBHS BELIECTB:
KCEHOOMOTHKH, 3aMEHSEMbIC BEIIECTBA. TOKCHYHOCTh M OMacHOCTh. Kiraccudukamms BpeaHBIX
BemectB. LDso, LCso. KpuBas «mo3a-apdext». Mexanusm JeHCTBHS BpPEAHBIX BemecTB. Dasbl
BO3JEHCTBUS BPEIHBIX BEILECTB.
Tokcukomerpus. IloporoBas u OecroporoBas KoHuenuuu. lomeoctad. OOpaTHas CBS3b.
TosepaHTHOCTD.
IAK. NAKc.c., TTAK ., TTAK 5., BAK, 5. TLIK:, ITAK, ., BITK, XIIK, BII.
OMIIMpUYECKHe TMpaBWiia OIEHKH TOKCHUYHOCTH coequHeHuil. (OCOOEHHOCTH TMOBTOPHOTO
BO3JICMCTBHUSI BPEAHBIX BENMICCTB: amamTtamnus, kymyssius. CerncuOwmnmzarus. KomOMHUpOBaHHOE
JIEHCTBUE BPEIHBIX BEIIECTB: CYMMAIIHsl, CHHEPTU3M, aHTAaTOHU3M.
XUMUYECKUE  OMAacCHOCTH. XHMMHUYECKHE  OMACHOCTM  HOBBIX  TexHoJIOrud. OmacHocTh
HAHOTEXHOJOTHI. J[eMCTBUS IO CHUKEHUIO XUMAYECKOTO PUCKA.
Paszoen 2. Honusupyrowiee uziyuenue u paouauyuoHHslil pucKk
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Knaccudpukanus wmznydenuit. Knaccudukanus monmsupyrommx uznydeHuit. Hyxmmua. M3ortomsl,
n300apbl, u30TOHBL.  PammoaktuBHOCTh. CTabWibHblE UM pagUOHYKIHABL.  VcTouHHMKH
paauoHyKIUI0B. PannoakTuBHBINA pacnaj. TUIbI pauoaKTUBHOTO paciaia. 3aKOH PaguOaKTUBHBIX
cMenieHud (MpaBWiIO paaroakTUBHBIX cMmerieHud Comnu u ®DasHca). PaguoakTwBHBIE PSbL.
[TpoHuKaromas crtocoOOHOCTh MOHU3UPYIOIINX U3Ty4EHUH.

3akoH paauoakThBHOro pacmnazaa. IloctosHnas pacnana. Ilepmon momypacnaga. CpenHee Bpems
KU3HU. AKTUBHOCTb.

Henenue saep. SAnepHble nenHeie peakuuu. SnepHuiii B3peiB. Kputnueckas macca. [lopaxkatroriue
(dhakTophI simepHOTO B3pbIBA. SmepHblit peakTop. [Ipupoausiii siaepHbiii peakTop B OKiio. AToMHas
anekTpoctannus. Dpdext BaBunosa — Uepenkosa.

OddekTsl TeUCTBUS HOHU3UPYIOMUX W3IydeHui. [lormoménnas m1o3a. DKCHO3UIMOHHAS [103a.
OkBuBaJieHTHas Jo03a. OddexkTuBHas -HKBUBaIEHTHas no3a. KosektuBHast >¢dexTuBHas
SKBMBaJIEHTHAas 103a. [IpenenbHo nonycrtumas no3a.

Pa3zoen 3. Ananus puckos

YcroiiuuBoe pa3ButHe U Oe3omacHOCTb. OmacHocTh. TakcoHomusi omacHocteil. Kiaccudukanums
puckoB. Ilpuponsbsiii puck. TexHoreHHbld puck. PagnanmoHHbId pUCK. XUMHUYECKUN PHUCK.
OCHOBHbBIE TPUHUMUIIBI OLIEHKU pPUCKA BO3JCUCTBUS XUMUYECKUX COEAMHEHUN. XHUMHUYECKHUI
KaHLEPOre€HHBIN pUCK. XMMUYECKUI HEKAHIIEPOTC€HHBIN PUCK.

Knaccudukanus yposHeit pucka. LleneBoit puck. KonnuecTBeHHbIE METO/IbI aHAMH3a pUcKa. JlepeBo
coObITui. JlepeBo 0TKa30B.

WunuBunyansuelii  puck. KomnektuBubld  puck. CouumanbHbiii  puck. [loTeHunanbHbIil
TeppuTopuanbHblil puck. @oHoBbIM puck. Konuenuus abcomtoTHoi Oe3omnacHocTu. KoHuenuus
npuemiieMoro pucka. Kpynusie TexHorennsie katactpodsl. OlLieHKa, aHaIU3 U YIPaBIEHUE PUCKOM.

4 O0beM y4eOHOM AN CHUILINHBI.

O0BeM IUCHUILTHHBI
Bup yueOHoit padoThI Axan. | Acip.
3E
. .
OO0mas TpyA0eMKOCTh JHCHHIIIMHbI 2 72 54
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,9 32 24
Jlexuun 0,45 16 12
[Tpaktuueckue 3austus (I13) 0,45 16 12
JIaGoparophsie paboTsI (JIP) - - -
CamocrosiTeabHas padora 11 40 30
KonTakTHas camocrostenpHas paboTa 0,2 0,15
11
CamocrosiTenbHOE U3YUEHHUE Pa31eiI0B JUCIIUILTUHBI 39,8 29,85
Bua xourTpoas: 3a4er

AHHOTanus padoyeil MPOrpaMMbl AUCHUILUINHBI

«OCHOBBI DKOHOMHUKH U YHpaBJICHUSA ITPOU3BOACTBOM B TEXHOJOIMH MaTEPUAJIOB
COBPEMEHHOM YHEPreTHKI

1 Heab AMCHUNIUHBI — TIONyYEHUE CUCTEMbI 3HAHUI 00 YKOHOMUYECKUX 3aKOHOMEPHOCTSIX
(YHKITMOHUPOBAHKS TIPOMBINIUICHHOTO TIPOU3BOACTBA B CHCTEME HAIIMOHAIBHOH HSKOHOMHUKH,
dbopMUpOBaHHE SKOHOMHYECKOTO MBINUICHHSI ¥ UCIHOJIb30BAaHUE TIONYyYEHHBIX 3HAaHUU B
MIPAKTUYECKON IEATEITBHOCTH.

2 B pe3yabTaTe u3y4eHus1 TUCHUNIUHBI 00YIAKOUIUICS T0JIKEH:

Obnadams CAeAYIOMUMHA KOMIIETCHIIMSIMHA U UHANKATOPAMH X JTOCTHIKCHUS:

VK-3.2; VK-3.4; VK-3.5; VK-3.7; VK-3.8; VK-10.1; VK-10.2; VK-10.3; IIK-6.1; [TIK-6.2; IIK-6.3

Suamo:
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- OCHOBBI 9KOHOMHYECKOH KYJIbTYPBI, B TOM YKciie GPUHAHCOBOW IPAMOTHOCTH;
- OCHOBBI POCCHUHCKON MPaBOBOM CHCTEMBI M POCCHIMCKOrO 3aKOHOJATENIbCTBA, IMPABOBBIE U
HPABCTBEHHO-ITHUYECKUE HOPMBI B chepe mpodecCHoHaTbHON ACSITeTbHOCTH;
- MPaBOBBIC HOPMBI, PETYIUPYIONINE OTHOIICHHE YEJIOBEKa K YEJIOBEKY, OOIIECTBY, OKPYKAIOIICH
cpene;
- OCHOBHBIE KaTETOPUH U 3aKOHBI IKOHOMUKH;
- OCHOBBI 9KOHOMHYECKOH JIEATEIBHOCTH MPEANPHUSATHUS, €TO CTPYKTYPY U OTPACIEBYIO CIICIIH(UKY;
KJIACCU(UKALIUIO MIPEATIPUATHH 110 TIPAaBOBOMY CTaTYCY,
- COZEp.aHHE ATANoB Pa3pabOTKHU OMEPATUBHBIX IUIAHOB PAOOTHI MEPBUYHBIX MMPOU3BOICTBEHHBIX
MIOIPa3ICIICHUN.

Ymemo:
- WCIOJIh30BaTh 3HAHUS OCHOB SKOHOMUKH NIPH MPUHITHA 000CHOBAHHBIX PEIICHUH B Pa3IMIHBIX
00J1acTSIX IEeATEILHOCTH,
- HCIIOJIb30BaTh 3HaHUSI OCHOB YKOHOMUKH MPU PEIICHUHN TPOU3BOICTBEHHBIX 33/1a4;
- OCHOBAMH XO03HCTBEHHOT'0 1 IKOJIOTUYECKOTO PaBa;
- TIPOBOJIUTH TEXHUKO-IKOHOMHUYECKUI aHAJIN3 UHXKEHEPHBIX PEIICHUN.

Braoemu:
- HaBBIKAMU BbIOOpA IKOHOMUYECKU OOOCHOBAHHBIX PEIICHUH B PA3TUYHBIX 0071aCTIAX
KU3ZHEJCATECIIbHOCTH,
- METOIaMH Pa3pabOTKH MPOU3BOICTBEHHBIX MPOTPAMM U TUTAHOBBIX 3aJJaHHH JUISI IEPBHYHBIX
MIPOU3BOICTBEHHBIX MOIPA3ICICHHI;
- HaBBIKAMH BBIOOpPA YKOHOMUYECKU 0OOCHOBAHHBIX PEIICHUI C y4ETOM UMEIOIINXCS OTPAHUYCHUH.

3 Kpartkoe coaep:kanue JUCHUIIIHHBI

Pa3nes 1. BBenenue. OcHOBBI pbIHOYHOM 3KOHOMHMKH

Tema 1: DxoHOMHYecKHe MOTPEOHOCTH, Oara U pecypchl. DKOHOMHUECKUE CHCTEMBI M HX
CymHocTb. OOLIeCTBEHHOE NPOM3BOJICTBO M 3KOHOMHUYECKHE OTHOWEHMs. IIpon3BojCTBEHHbIE
BO3MOXXHOCTH OOIIECTBA U SKOHOMMUYECKHUH BbIOOp. KpuBasi mpon3BOACTBEHHBIX BO3MOXXHOCTEH.
3akoH yObIBarollel MpeenbHOl mone3HoCTH. TUITBI U MOJIENM SKOHOMHUYECKUX CHUCTEM. DJIEMEHT
SKOHOMMYECKON cuctembl. TpaauunoHHas skoHoMmHueckas cuctema. CoOCTBEHHOCTh: (OpMBI U
IyTH UX TpeoOpa3oBaHMsL.

Tema 2: PeiHOUHBIN MeXaHH3M crpoca u npemnoxenns. CoBepIIeHHAas W HECOBEPIICHHAsS
KOHKypeHIMHU. ToBapHBIN (pPBIHOYHBINA) THI OOIIECTBEHHOTO MPON3BOACTBA. CyIIHOCTh M YCIOBHS
BO3HUKHOBEHHMSI pbIHKA. BUIBI pBIHKOB M UX CTpyKTypa. @yHKIMU pbiHKA. TOBap M €ro CBOMCTBA.
Chnpoc u mpennoxkeHue Ha pblHKE. [loHATHE <«@IAaCTMYHOCTB». OJACTUYHOCTH CIpOca H
MpeIoKEeHus], ToueuHasi U ayrosas. CoBeplleHHasi 1 HECOBEpILIEHHAs: KOHKypeHIMU. MoHonomusl.
Maxkcumu3anus npuobUT MOHOMOIUCTOM. OJIUTOMONHS.

Tewma 3: TloHsATHE HAIIMOHAIBHON YKOHOMUKH, OCHOBHBIE MAKPOIKOHOMHYECKHUE TIOKA3aTEIIH.
[ToHATHS COBOKYMHOIO CIpOcCa M COBOKYITHOTO MpPEUIOKEHUs, (aKTOphl, BIHUSIOIIME HAa HX
n3MmeHnenus. [lotpebnenus u coepexxkeHuss. JKOHOMUUECKH Kpyroobopot. IIponsBoacTBo, 0OMeH u
pacripenenenue. [lorpebienue, coepexxeHne, HHBECTULIMU TOBAPOB U YCIYT.

Tema 4: ®unancoBas cuctema M (¢uUHAHCOBas MOJUTHKA oOuiecTBa. [ ocymapcTBEHHBIN
O10JKET U rocylapcTBEHHBIN gor. Hanoru u Hanorosas cuctema.

Paznen 2. JxoHOMHUYECKHE OCHOBBI YIIPaBJIeHHs IPOU3BOACTBOM

Tema 5: Ilpeanpusitue kak CyOBEKT PHIHOYHOIO XO3siiCTBAa. DKOHOMHUYECKHE 3aKOHBI U
0COOEHHOCTH UX MPOSIBJICHUS Ha MpeAnpHusaTUr. Posb ciennanicra XMMUYECKON POMBIIIIEHHOCTH.
[Ipennpusitue B CcUCTEME pBHIHOYHOW SKOHOMUKH. Ilpeampusarue — Kak CyYObEKT U OOBEKT
NpEeINPUHUMATENbCKONM  JEATENbHOCTU.  3aKoHOoJaTeldbHas  0a3za  IpeANpUHUMATENIbCKOM
JesATenbHOCTH. HOopMaTHBHO-TIpaBOBBIE AKTHI, PErNIAMEHTHPYIOIIUE ACATEIBHOCTh MPEIITPUATHUS.
OpraHu3anroHHO-TIPaBOBbIE (POPMBI IPEATPUHUMATENBCKOM JeSITETbHOCTH U KPUTEPUH UX BbIOOpA.
®opmbl cOOCTBEHHOCTH. BHEITHSS 11 BHYTPEHHSISI cpe/ia MPeANpUsITHS.
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Tema 6: MartepuanpHo-TexHUYecKass ©a3a mpousBoacTBa. ChIpbeBas U TOIUIMBHO-
sHeprerudeckas 0a3a  XMMHYECKHMX  INpou3BOACTB.  IIpou3BoiacTBeHHass  mporpamMMa U
MIPOU3BOJICTBEHHAST MOIIHOCTh MpeAnpusaTus. KauecTBo M KOHKYPEHTOCHOCOOHOCTh MPOIYKIIWU.
DKOHOMHYECKOe 000CHOBaHUE BBIOOPA ChIPbs U TOIUIMBA. PecypcocOepexenne. AlbTepHaTUBHbIE
HCTOYHUK ChIpbs U 3Hepruu. OpraHuzanus CKiIaJcKoro Xo3siicraa.

Tema 7: MarepuanbHO-TEXHUYECKUE pecypchl peanpusatus. OCHOBHbIE IPON3BOACTBEHHbBIE
(GOHIBI XUMHUECKUX MPEANPUITUI: MTOHATHE, KIaccupuKaus u cTpykTypa. [lonatue u crpykrypa
OCHOBHBIX cpesicTB. OIeHKa OCHOBHBIX CpeICTB. MeTo/bl OIEHKH OCHOBHBIX (poHmoB. [lokazarenu
UCIOJIb30BAHUS OCHOBHBIX IPOU3BOACTBEHHBIX (PpOHA0B. MI3HOC M amOpTH3aLus OCHOBHBIX (DOH/IOB.
Onenka 3(ppeKTUBHOCTH UCIIOIB30BAHUS OCHOBHBIX TPOM3BOICTBEHHBIX (POHI0B. BocriponsBoacTBo
OCHOBHBIX cpeicTB. OOOpPOTHBIE CpeACTBA MPEANIPHUATHS: IOHATUE, COCTaB U CTPYKTypa. MlcTouHnKN
¢dopmupoBanus 000poTHBIX cpeacTB. OOopaurBaeMOCTh OOOPOTHBIX CPEACTB. MaTepuaibHbIe
3amacel Ha npeanpusatiuu. OnpeaeneHne NoTpeOGHOCTH B 000POTHBIX CPeICTBAX.

Tema 8: TpymoBble pecypchl npeanpusTus. [lepcoHan HpeAnpusTHS U €ro CTPYKTypa.
OCHOBBI OpraHM3allid TpyJa Ha OpeAnpusTHd. D(P(EKTUBHOCTh HCIONb30BAaHUS IIEpCOHANA U
pabouero Bpemenu. [Ipon3BoauTeNnbHOCTD TpyAa U oriata Tpyaa. Opranu3anus 3apadOTHON TUIAThI
Ha npennpuatud. CocTaB U CTPYKTypa IMPOMBIIUIEHHO-IIPOM3BOICTBEHHOIO IE€pCOHAIA.
[Ipon3BoUTENBHOCTh TPyJa: MOHATUE, MOKA3aTeId U METOIbl M3MepeHus. VHauBulyanbHas U
00111eCTBEeHHAs IPOU3BOJUTEIBHOCTD Tpyaa. Pe3epBbl U (pakTOpbI HOBBILIEHUS TPOU3BOIUTEILHOCTH
Tpyaa. @opMbl, CUCTEMBI U Pa3Mep OIIATHI TPyAa HA MPEANPUATHH.

Pazznen 3. TeXHMKO-IKOHOMHYECKHI AHAIN3 HHIKEHEPHBIX pelleHu il

Tema 9: Jloxoabl U pacxobl HAa MPOU3BOJACTBO, U pEATU3ALUIO MPOAYKIUHN MPEATPHUITHUS.
W3nepkku  MPOM3BOJICTBA  MPOIYKIUH  (ceOeCTOMMOCTB), TPHOBUIb, PEHTA0CTBLHOCTH U
neHooOpa3oBanue. IlonsAThe 3arpaThl Ha OPOM3BOJICTBO M PEAIM3ALMI0  IPOAYKIHH
(cebecronmocTs). Bunel u 3HaueHue kinaccupukanuu 3arpar. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO U
peanu3anuio npoayKIuH. TeXHUKO-9KOHOMUUYECKUH aHaIn3 WHXKEHEpHbIX perieHuil. OcobeHHoCTH
pacuera 3aTpaT Ha MPOMU3BOJACTBO M PEATM3ALMI0 MPOIYKIMH B KOMILJIEKCHBIX MPOU3BOJICTBAX.
OCHOBHBIE ITyTH CHWIKEHUS 3aTpaT Ha MPOU3BOACTBO Npoaykuuu. Jloxons! npeanpustus. [lonsarue
MpUOBUIN U 1I0X0/1a IPEANPUATHUS, METOJIbI MX pacueTa. PeHTabenbHOCTb, €€ BUIbI 1 METO/Ibl pacyeTa.
[TyTu noBelIeHUs TPUOBLIM U pEHTA0CIBHOCTH HA MPEANPUATHSIX.

Tema 10: IlenooOpa3zoBanue W IEeHOBas MoJuTHKA. l[eHa Ha TPOIYKIIMIO W TPHHITUIIBI
neHooOpa3oBanus. Buapl nieH. CTpykTypa IIeHbI, cUCTeMa LieH. B3auMocBSA3M LIEH U U3JEpHKeK.
IlenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeruu.

Tema 11: ®uHaHCOBO-KpEAUTHBIE OTHOLICHUS MPEANPUITUN U CHCTEMa HAJIOTOOOIOKEHHS.
[TonsiTue, coctaB u cTpykTypa puHancoB npeanpuarus. [lpunnunel HanorooOnaoxenus. Hamoru u
IJIaTEKH, YCTAHOBJICHHbIE 3aKOHO/1aTEIbCTBOM: BUIbl, CTABKH, 0OBEKTHI HAJIOTOOOJI0KEHUSI U CPOKU
yIIJIaThl HAJora B OIOJIKET.

4 O0beM y4eOHOM T CUMIIMHBI

O0beM TUCHUTLTHHBI
Bup yuedHoii padoThI Axan. | Acip.
3E
. .

OO0mas TPy10eMKOCTh THCIUTIIHHBI 3 108 81
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,89 32 24
Jlexnu 0,44 16 12
[Ipaktuueckue 3anstus (I13) 0,44 16 12
JIaGoparopusie padoTsI (JIP) - - -
CamocrosiTesbHas padoTa 2,10 76 57
KonTakTHas camocrostenbHas padboTa 0,4 0,3

2,10
CamocrosiTenbHOE U3YyUeHHUE Pa3/1eiI0B JUCLUILTUHBI 75,6 56,7
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| Bua HTOroBoro KOHTPOJIA: | 3a4er c oneHKOM

AHHOTanuA padoveil NPOrpaMmMbl M CUMILTAHbBI

«Teopusi BeposiTHOCTEH U MaTeMATH4YeCKAasl CTATUCTHKA B TEXHOJIOTHH MATePUAJIOB
COBpPEMEHHO IHEePreTuKm»

1. ]_le.]'lb AUCHHUIIINHBI - q)OpMI/IpOBaHI/IC Y CTYACHTOB CUCTCMblI OCHOBHBIX HOHHTI/II\/'I, HCIIOJIb3YEMbIX
IOJId TIOCTPOCHUSA BOXHEUIINX MAaTEMAaTHYECKHUX MOJACICH M MaTEeMaTHYECKHX METOJOB ISl OIMCAHUS
PaA3IIMYHBIX XUMHUKO-TEXHOJIOTMYECKUX IIPOIIECCOB.

2. B pe3yabTate u3yyeHus AUCHUAILIMHBI 00YYAIONIUIACS TOJKEH:
Obnadame CICAYIOIIMMU KOMIICTCHIIUAMU U UHAUKATOpPAMU UX JOCTHIKCHUA:
YK-1.1; TIK-1.2; T1K-1.3; TIK-2.2
3HaTh:

— OCHOBBI TEOPUH BEPOSTHOCTEH 1 MATEMAaTHUECKOW CTATUCTHUKH;

— MaTeMaTH4YeCKHe TEOPUU W METOJbI, JISKAIIWE B OCHOBE IOCTPOCHHS MaTEMaTHYECKHX
MOJIETICH;

= OCHOBBI IPUMEHEHUS MaTEMAaTUYECKUX MO 1 METOJIOB.
YMmers:

— BbIOMpaTh MaTEMAaTUYECKHE METO/Ibl, IPUTOIHBIC [JIsl peILICHHsI KOHKPETHOM 3a/1a4H;

— HCIOJB30BaTh MAaTEMaTHUYECKUE MOHSTHSA, METOJIbl M MOJEIU JJIsl OMHCAHUS Pa3IMYHBIX
MIPOIIECCOB;

—  BBIABJIITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, JIEKAIIIHNE B OCHOBE KOHKPETHBIX IPOLIECCOB;

= HCHOJIb30BaTh OCHOBHBIE METOJIbl CTATUCTUYECKON 00pPaOOTKH TaHHBIX;

— [pPUMEHITh MaTeMaTU4eCKUE 3HAHUS Ha MEKIMCLUILIMHAPHOM YPOBHE.
Baaners:

— OCHOBaMU (D)yHJAMEHTAIbHbIX MaTE€MAaTHUYeCKMX TEOPUM W HaBbIKAMM  HCIOJIb30BaHUSA
MaTeMaTHYeCKOro anmnapara;

— MeTOoJaMHM CTaTHCTUYECKOH 00pabOoTKN HHPOPMALIHH.

3. KpaTkoe cogepskanue TuCHHILTHHBI

Pa3)1e.11 1. Teopml BepOﬂTHOCTeﬁ. Cﬂyqaifmme BCJIUMYIUHBI U UX 3AKOHBI pacnpeacjacHus.

[Ipenmer Teopuu BeposTHocTel. Citydaiinbie coObITHA. [IpOTHBONOIOKHBIE COOBITHS.
HezaBucumeie coOprTrsi. OTHOCUTENBHASA YacToTa. Kilaccudyeckoe U reoMeTpruiecKoe onpeiesieHrne
BEPOSTHOCTH. DJIEMEHTapHasi TEOpUS BEPOATHOCTENH. MeTOAbl BEIUMCIICHUS BEPOSITHOCTEM.
[IpocTpancTBO 351eMeHTapHbIX coObITH. Kitaccuueckoe ornpeneneHue BeposiTHOCTU. AnreOpa
COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, TPOTUBOIOIOKHBIX COOBITHI, CyMMa
BEPOSITHOCTE HECOBMECTHBIX COOBITUM, 00Pa3yIONIUX MOJHYIO TPYIITYy. AKCHOMAaTHYECKOE
olpeziesieHue BEpOSITHOCTH. CTaTUCTUYECKOE OIIPENETIEHUE BEPOSITHOCTH. Y CJIOBHASI BEPOATHOCTb.
Teopembl 0 BEpOSITHOCTH MPOU3BECHHSI 3aBUCUMBIX M HE3aBUCUMBIX cOObITHI. [lonHas
BepoATHOCTb. [loBTOpHBIE HcnibITaHUs. PopMmyna beprynnu. JlokanbHas u HHTErpagbHasi TEOPEMBI
Myagpa-Jlamiaca. ®opmyna I[lyaccona.

[TonsaTue ciay4aitHON BenUUuHBL. J{MCKpETHBIE U HENIPEPBIBHBIE CIIyYaliHbIE BEIMYUHBI. 3aKOH
pacripeiesnieHus ciy4aiiHoi BennuuHbl. yHKIMA pacnpeeneHus, ee CBoicTBa, rpaduxk.
[110THOCTH pacripeieneHus: HENPEePhIBHOM CiTydaifHOW BEIMYHHBI (IUIOTHOCTD BEPOSITHOCTH).
dopMyia 11 BEPOATHOCTH ITONAJAHUS HEMPEPBIBHOM CIIy4aliHOM BETMYMHBI B JaHHBIN HHTEPBAJI,
BBIPQ)KEHHBIN Yepe3 MJIOTHOCTh BEPOSITHOCTH, TE€OMETPUUECKUN CMBICI (hopMyJbl. BuHOMUansHOE
pacnpenenenue, pacupenenenue Ilyaccona, paBHoMepHOe pacnpeesieHne, HOpMaJIbHOE
pacnpezesieHne, SKCIIOHEHIIMAIBHOE paclpeleeHHE.

Paznen 2. Maremarnyeckast CTaTHCTHKA.

[Ipenmer matematuyeckoil craTucTUKU. OCHOBHBIE 3a/1a4M MATEMAaTUYECKOW CTATUCTUKH.

Bri6opounsiii Metoa. Ctatuctuueckoe onvucanue. Beibopku. 'mcrorpamMma u moJiMrox 4yacTor.
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Cratuctudeckas (ammupudeckas) GyHKIUs pacrpeneneHus. BeIOOpoYHbIe XapaKTePUCTUKH U UX
pacrpenenenusi. CoctosiTenbHbIC, 3Q()EKTUBHBIC CMENICHHBIE U HECMEIIICHHBIC OLICHKU
napameTpoB. CTaTHCTUYECKOE Cpe/lHee, CTATUCTHYECKAs TUCTIEPCHSI U CTATUCTHYECKOE CpeIHee
KBaJ[PaTUYHOE KaK TOUCYHBIC OIICHKA HEM3BECTHBIX: MATEMATHYECKOTO OXKHIAHUS, TUCIICPCHUH,
CPEIHETO KBaIpaTUYHOTO OTKJIOHEHUS. JloBEepUTEIbHBIC HHTEPBAIBI U HHTCPBAIbHBIC OIICHKH.
JloBepuTEIbHBIE OIICHKH HEM3BECTHON BEPOSTHOCTH IO OOJIBIINM BbIOOpKaM. JloBepuTebHas
OLIEHKa MaTeMaTHYECKOT'0 OJKUIaHUs TIPU HEU3BECTHOU aucnepcuu. JloBepuTenbHas OleHKa
CpeIHEero KBaJpaTHYHOro OTKJIOHEHUs. TouHble BeIOOpOoUHbIe pacipeaeieHus: CtproneHTa (t-
pacripenenenue), Pumepa-Crenexopa (F-pacnpenenenne), ITupcona (y2-pacnpesencHue).
[TpoBepka cTaTUCTUYECKUX THITOTE3. MaTeMaTH4eCKHe METO/IbI TPOBEPKU CTATUCTUYCCKUX
TUIOTE3. DIEMEHTHI TEOPHH KOPPEIISAIIHH.

4. O0beM yueOHOHN TUCIUTUTHHBI

Cemectp Cemectp
Bun yueOHoit paboTs 3 3

3E Axan. 4. 3E Actp. u.
OO0mas TpyA0eMKOCTh JUCIUIIIHHBI 3 108 3 81
KonTakTHasi padoTa — ay uTOpHbIE 3aHATHSI: 1,33 48 1,33 36
Jlexun 0,44 16 0,44 12
[IpaxTuueckue 3anstus (113) 0,89 32 0,89 24
CamocTrosiTenbHasi paGoTa 1,67 60 1,67 45
KonTakTHas camocTosTenbHas paboTa 0,2 0,15

1,67 1,67
CaMoCTOSITENIbHOE H3YUeHHE PA3/IEIIOB TUCIIATUTNHBI 59,8 44 85
Bujx uToroporo KoHTpoJIn: 3auyer

AHHOTanus padoyeil MPOrpaMMbl JUCHUILINHBI

«JIaGopaTopHble padoThI 10 OPraHNYECKON XUMHI»

1 Heap AUCHMILUIMHBI — IPHOOPETEHUE CTYJIEHTAMU OCHOBHBIX 3HAHWA W HABBIKOB JIS
OCYIIIECTBIICHUS CHHTE3a OPTaHUYECKHX BEIICCTB.
2 B pe3ysibTare u3y4eHusi TUCIUITHHBI 00y YAKOIIUICSH T0JI3KEH:
Obnadams cAeayOMUMHA KOMIIETCHIIMSIMU U UHIUKaTopamu ux goctmwkenus: VK-1.1; VK-
1.5;T1K-2.1, T1IK-2.2; TIK-2.3.
3nams.
— TeXHHKY 0€30MTaCHOCTH B JTAOOPATOPUH OPTaHUICCKON XHUMHUM;
— MPUHIIHAITEI 0€30MIaCHOTO 0OPAIICHHSI C OPraHUYSCKUMH COCIMHCHUSMU;
— METOIbI ¥ BUJIBI XpOMaTOTpaduu JJIsl OMPECIICHNUS COCTaBa PEAKIIMOHHON CMECH;
— TEOPETUUYECKUE OCHOBBI CITIOCOOOB BBIJICTICHUS, OYUCTKH U MICHTU(UKAIIMA OPTaHHISCKUX
BEIIICCTB;
— SKCIICPUMEHTAIBHBIE METOJIBI TPOBEJCHUS OPTaHWYCCKUX PEAKIUi, MPOTEKAIONIUX I10
Pa3IMYHBIM MEXaHU3MaM;
— OCHOBHBIC OOIIME METOAMKH B3aMMHOW TpaHChOpMAIIMM  KJIACCOB  OPTraHMYECKUX
COCIMHEHMI.
Ymemy:
— [IPUMEHATh TCOPETUYECCKHE 3HAHHWS W OKCIIEPHUMCHTALHBICE METOABI  HCCIICIOBAHHUS
OpPraHWYECKON XUMHUU TIPU PEIICHUH MPO(PEeCCHOHAITBHBIX 33]1aY,
— chopMyaupoBaTh MPoOJIeMy W OOOCHOBATH BBHIOOp MPHOOPOB M IKCIEPUMEHTAIBHBIX
METOJIOB MCCIICAOBAHHUS, TTIOCTABHUTD [IEJIM U 33JIJaYH U HAMETHUTh ITYTH UX JIOCTHKCHUS;
— CHHTE3UPOBATh COSAUHEHHUS TI0 MPEIOKEHHON METOIUKE;

143



— IIPOBECTH BBIJICTICHUE U OYMCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX
3HaHUH 110 OPraHUYECKON XUMUU;

— BBIOMPATh PAIMOHATIBHBIA CIIOCO0 BBIICIECHUS M OUMCTKU OPTaHUYECKOTO COCTMHEHMS;

— MIPEJICTAaBIIATh JTaHHBIC JaO0OPATOPHOTO HCCIEIOBAHUS B BUJIEC I'PAaMOTHO O()OPMIIEHHBIX
METOJIUK;

— IPOBOJUTH AHAJU3 U KPUTUYECKH OICHUBATH MOJYYCHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC,
0000111aTh 1 Jes1aTh 000CHOBAaHHbBIE BBIBOJIbI HA 0a3€ NPOBEIEHHBIX ONBITOB;

— BbIOpaTh cOCO0 MAECHTU(HUKALIMHA OPTaHUYECKOTO COSTNHEHHS.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIbHBIX METOJ0B OPraHWYECKOH XUMMHU JUIS
peleHusI KOHKPETHBIX MCCIIe0BATENbCKHX 3a/1a4;

— SKCIEPUMEHTAIbHBIMI METOAAMH IIPOBEJCHUS] OPraHMUECKUX CUHTE30B.

— OCHOBHBIMH METOJIaMU UACHTU(HUKAIINHA OPTaHUIECKUX COCIMHEHUI

— npuemMaMu 00pabOTKH U BBIACTICHUS CHHTE3UPOBAHHBIX BEIIIECTB;

3HAHUSIMH OCHOBHBIX 3aKOHOB OPraHMYECKONM XUMMHU JUIsl COJEpIKATENbHOM MHTEpIpeTaluu
MOJTyYEHHBIX SKCIIEPUMEHTAIBHBIX Pe3yJIbTaTOB.

3 KpaTkoe coaepxanue JMCHMIIHHBI

Paszoen 1. «Ilpasuna u memoowvl pabomsi 8 1a60PAMOPUU OPLAHUYLECKOL XUMULY

11 [IpaBuia Ge3omacHON pabOTHI B JIAOOPATOPUN OPTAaHUYECKONH XUMUH

besomnacHbie mpremsl U MpaBuiia padoThl B 1a00paTOpUH OPraHUYECKON XUMHUH.

1.2 Mertoapl pabOThI B 1AOOPATOPUH OPraHUIECKON XUMUHU

OO6mme meTo bl paboThl B JabopaTopuu oprannyeckor xumuu. HarpeBanue. OxiaxaeHue.
[lepememmBanue.

1.3 JlaboparopHas mocya, 000pyA0BaHHUE U IIPUOOPHI

[locyna, nambonee wacto npumeHsiemas B jaboparopuu. [Ipubopsl nns ompeneneHus
TeMreparypsl miasieHus. Becol. Tepmomerp. Potophslil ucnapurens. Pedpakromerp.

Pa3zoen 2. «Memoovl uoenmugpurayuu, ouucmru u bl0e1eHUsl OP2AHUYECKUX COCOUHEHULLY

1.1 Xpomarorpadus

WnenTudukanus opraHideckux BEIECTB MOCPEICTBOM PA3IWYHBIX BUAOB XpoMaTorpapuu
(TCX, xpomarorpadus Ha Oymare, noHooOMeHHasi xpomatorpadus, BOXKX). [Ipumenenne TCX
JUI UACHTU(PUKAIIMA OPraHUYECKUX COeTMHEHUN. AJICOPOEHTHI U 3IIIOEHTHI, cnoib3dyeMble B TCX.
Bri6op smroenta. O6Hapyxkenue BemiecTB. OOHapyxkenue BemiecTB. Kosdunuent ynepxuBaHusi.
Koaddunment pacnpenenenus. Pabora ¢ kanminspaMu.

1.2 MeTobl OUMCTKH XUAKUX BenecTB. [leperonka

DKCTpakuys, A1 U3BJICUCHUs (BBICICHHS) OPTraHUYECKOT0 BEIECTBA U3 BOJIbl. DKCTPAKIIMS
C TIOMOUIBIO JCIIUTEIBHON BOPOHKH. BBICymMBaHue 3KCTpakToB ocymureneM. [leperonka. Buabl
neperoHku ((ppakLMOHHA, BaKyyMHas, IEpPEeroHka ¢ MapoM, NpH aTMoc(epHOM JAaBICHHH).
BricymmBanue xuakocreid. Ocymmrenu. OnpeneneHue TeMrnepaTypbl KUMeHUus: U KodphuueHTa
npenomienus. @OpaxiuonHass mneperonka. Pabora ¢ ¢QunbTpoBambHON Oymaroi. OTronka
pacTBOpHTEITS.

1.3 Meroasl ouuCTKH TBEpABIX BemlecTB. [lepexkpucramm3zanys

MeToabl OYMCTKU TBEPIBIX BemiecTB. Boszronka (cyOmmmarusi). TemmnepaTypa BO3TOHKH U
TeMmIepaTypa IUIaBJISHHs, BO3TOHsoMmEerocs BemecTa. [Ipubop mns Bo3roHku. [lepeocaxkneHue.
[lepexpucramnuzamus. Ortansl nepekpuctaumzauuu. [lonbop pactBoputens. HaceinieHHbIH
pactBop. ['opsiuee punbTpoBanue, BakyymHas puinbTpanus. OnpeaeneHne TeMIepaTyphl IUTaBIeHHUS.
Temmnepatypa naBieHus] CMEIIaHHOW POOBI.

Paszoen 3. « Cunmes opeanuueckux coeOuHeHui»
3.1 Cunte3bl

144



Ilenu u 3a1aum SKCIEPUMEHTA B OPraHUYECKOM CHHTE3€. TeopeTuecKkre OCHOBBI IIpoLEcca.
Br16op ycnowuit peakiuu. Pacuer cunte3a. OOmme mpaBuiia MOATOTOBKH M MTPOBEICHHS CHHTE3A.
Texnuka 6e3onacuoctu. [Ipubop st nposenenus cuntesa. [Iposenenne onbita. KoHTpOb 3a X0m0m
peakuuu. Beinenenue, ouucTka W aHauu3 MpoAaykra. CHHTE3bl BEUIECTB PA3IUYHBIX KIIACCOB
OpraHMYECKUX coeAUHEeHUH. [IpoBeieHe SKCTIEPUMEHTAIIBHBIX METOJIOB UCCIIEI0OBAHUS PEAKIIM.

[IpoBenenue peakiuii, IPOTEKAIOIIUX 10 MEXaHU3MaM:

- HyKJI€O()MIIBHOTO 3aMEIICHHUS — CHHTE3 TAJIOTCHAIKAHOB;

- HyKJICOQHIBHOTO MPUCOETUHEHHS — CHHTE3 CIOKHBIX 23(PUPOB KAPOOHOBBIX KHCIIOT, aMHJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPIKALUX aJIbJAECTUIO0B U KETOHOB;

- JJEKTPOQHIBLHOTO 3aMEIICHUsT B AapOMaTHYECKOM psAy — pPEaKkUWd HUTPOBAHUS,
OpoMupOBaHUs, CYIb(UPOBAHHUS;

- peakuil 1M1a30TUPOBAHUS U a30COUETAHNUS;

- peakiuii OKuCIeHHs (CHHTe3 aneToHa, 1,4-0CH30XWHOHA, OEH30HHOW KHCIOTHI) H
BOCCTAHOBJICHMUSL.

4 O0beM y4eOHOM AU CHUITUHBI.

O0beM TUCHUTLTUHBI
Bup yueOHoii padoThI Axan. | Acip.
3E
. .
OO01mast Tpy10eMKOCTh M CHHUIIJIMHBI 3 108 81
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,89 32 24
Jlexknun - - -
[IpaxTnueckue 3ansatus (113) - -
Jlaboparopusbie paboTs (JIP) 0,89 32 24
CamocrosiTesibHasi padoTa 2,11 76 57
KonTtakTHas camocrostenpHas paboTa 0.2 0.15
(AmmK u3z VII ons 3au | 3au c oy.) 211 ’ ’
CamocTosTeIbHOE H3YyUCHHE Pa3/Ie/IOB TUCIUIUTHHBI (wiu Opyeue '
. 75,8 56,85
8UOBL CAMOCMOSIMENLHOU PaOOMbl)
Bua uToroBoro KOHTpoJIs: 3auér

AHHOTanus padoyeil MPOrpaMMbl JUCHUILINHBI
«IIpoekTHpPOBaHME MPOLECCOB M ANNAPATOB XUMHUYECKON TEXHOJIOTHID)

1. Heab AMCHMIIMHBI - BMECTE C KypcaMu OOIIed XMMUYECKON TEXHOJIOIMH, XUMHUYECKUX
IIPOLIECCOB U PEAKTOPOB U JIp. CBA3aTh OOLIEHAYYHYIO M OOLIEUHKEHEPHYIO MOJITOTOBKY XMMHUKOB-
TEXHOJIOTOB HAa OCHOBE M3YYEHUSI OCHOB TM/IPaBINYECKUX, TEIUIOBBIX 1 MAaCCOOOMEHHBIX MPOIECCOB
XUMHYECKON TEXHOJIOTMH, YTO HEOOXOJUMO TMpH TMOJArOTOBKE CHEIHAIUCTOB IO JaHHOMY
HAallpaBJICHUIO Ul HAy4YHO-UCCIENOBATEICKOM M MPOU3BOJCTBEHHO-TEXHOJIOIMYECKOU
JESATEIbHOCTH.

2. B pe3yabTare u3y4yeHHs TUCHHUIJIMHBI 00YYAIOUIUACS 0JIKEH:

O6nagath cleAyOIUMU KOMIETEHIIUSIMHA U HHIUKATOPAMHU UX JOCTUKEHHUS:

VYK-2.3; YK-2.7; YK-2.10; IIK-5.3.

3namo:

- METO/IbI pacueTa TeryIo- U MAaCCOOOMEHHBIX aIIaparos;

- OCHOBHBIE IIPUHIUIIBI OPraHU3ALMH IIPOLIECCOB XUMUYECKON TEXHOJIOTUY;

- TUIIOBBIE TIPOLECCHI XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME allapaThl U METOMBI X pacyerTa;
- METOJIbI COCTABJIEHUS TEXHOJIOIMYECKUX CXEM C HAHECEHUEM BCEX alaparoB.

Ymemes:
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- COCTaBJIATh MaTe€pUaAIbHbIE U TEIJIOBbIE OATaHChI ITIsl CUCTEM I'a3-KHIKOCTh;

- pacCcUMTHIBATh MapaMeTpPhl TEIIO- U MACCOOOMEHHOT0 000PY0BAaHUS U HACOCOB;

- oAOUpaTh CTaHJapPTHOE 00OPYI0BAHUE, UCTIOIB3YEMOE B XMMHUYECKOI TPOMBIIILJICHHOCTH.
Bnaoemp

- METOJIOJIOTUEH pacyeTa OCHOBHBIX MAapaMEeTPOB THAPOMEXaHUYECKUX, TETUIOBBIX M MACCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBAaMH MPaBUIBLHOTO M0100pa TEIIO U MaCCOOOMEHHOTO 000PYAOBaHUS;

- METOJJaMHU COCTABJICHHUSI TEXHOJOTHUYECKHX CXeM M rpaduueckoro m3o0pakeHHus OCHOBHOTO
000py/I0BaHUsI.

3. KpaTkoe conepsxanue THCHUILIMHBI.

BBenenne. Ou3NKO-XMMHUYECKHE OCHOBBI M OCOOCHHOCTH YCJIOBUN MPOBEACHHUS Mpolecca
pa3feneHus XUAKUX TOMOTEHHBIX cMmeceil pektudukanuei. Onucanue MPUHIMITHAIBHOW CXEMBbI
pPEeKTU(UKAIIMOHHONW YCTAaHOBKH HENpepbhIBHOTO neiicTBUs. CpaBHeHHE M 00JacTH NpPUMEHEHHS
HAcaJ04YHbIX U TapeiabyaThlX KOJIOHH. [locTpoeHne paBHOBECHOM JIMHMM HA OCHOBE IOJYyYEHHBIX
WHJMBUIYQJIbHBIX 33JJaHUN.

Paznen 1. Pacuér pekTuuKkanuoHHOH KOJIOHHBI.

1.1. Pacuér Hacago4yHol peKTH(PUKAIUOHHON KOJIOHHBI HENPEPHIBHOTIO eiicTBHA (115
TpeX pa3MepoB HACAIKH).

MatepuanpHblii OasaHC KOJOHHBEI. Pacu€T MUHUMaNBHOTO M pabodero (IerMOBOrO YHUCIHA.
[Toctpoenue pabounx auHUM. Pacuér ckopocTu napoB u 1uameTpa KoJIOHHbI. OnpeieneHre BbICOTh
HAacaJKu 10 MOAU(PUIMPOBAHHOMY ypaBHEHHIO Maccoomnepenaun. OmnpeneneHue oOLIEero yucia u
BBICOTBI €JUHUL ITepeHOoca. Pacuér ruipaBInyecKkoro COnNpOTHUBIICHUS HACAIKH.

1.2. PacuéTt Tapeb4aToil peKTH(PUKANMOHHON KOJOHHBI HENMPEePbIBHOIO /1eHCTBUS.

[IpeaBaputenbHbIid BBIOOP Tapesiok. MaTtepuanbHbIi 0anaHc KOJIOHHBL. PacyéT MUHUMAIBLHOTO
u pabouero dQuermoBoro uucna. Pacuer ckopoctu mapoB u Auamerpa KoioHHBL [locTpoeHue
pabounx muHUNA. OrpeneneHue BHICOTHI CBETIIOTO CJOS JKUIKOCTU Ha TapeiKe W MapoCOAep KaHUs
6apOoTtaxHoro ciosi. Pacuér ko3 duimenToB Mmaccoonepeaaun, oOIIETo0 YUCIIa €ANHUIL TIEPEeHoca,
s dextuBHocTH IO Mapdpu. Pacuér BeicoTh kosioHHBI Ha ocHOBE KITJ[ mo Mapdpu ¢ moctpoeHuem
KMHETUYECKOW JTMHUM. Pacd€T ruipaBIMuecKoro COnpoTUBIEHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACAJ0YHON M TapeabyaToii KoJoHH. ConmocTaBJ/ieHHe
JAHHBIX, MOJY4YEHHBIX IO NPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX pacuéToB. BpiOop
KOJIOHHBI.

Pazgen 2. Pacuér u Bb100p Ten1000MeHHUKOB.

Pacuér u BBIOOp TEINIOOOMEHHUKOB MO OOIIEH cXeme: -pacyeT TEeIUIOBOW Harpysku; -
OlpesieNIeHUEe TEIUIOBOIO peXuMa W CpedHed JBMXKYIIEeW Cuibl; - NpUOJM)KEHHas OllIeHKa
K03 (HULUEHTOB TEIUIOOTAAuH, KO3 PUIMEeHTa Teronepeaay, NoBepXHOCTH Fop; - BEIOOp THIA U
HOPMaJIM30BaHHOTO BapHaHTa KOHCTPYKIIMH; -ONPEAEICHUE TapaMEeTPOB KOHCTPYKLIMHU (HAaIIpUMep,
JUTSL KOXKYXOTPYOHOTO TEIJI0O0OMEHHMKA: YKClia TPyO M 4Yucia XOJO0B, [UaMeTpa TpyoO, auamerpa
KOXYyXa, [MOBEPXHOCTU TEINIOOOMEHHUKA Fyopw M ZIp.); - comocTaBieHHUE OPHUEHTUPOBOYHOU Fop n
Friopm; - CONIOCTaBIEHUE TAHHBIX, MOTYYEHHBIX IO IPOrpaMMaM KOMITbIOTEPHBIX U PYUHBIX PaCUETOB;
-TU/IPABINYECKUNA pacueT; - BBIOOP ONTUMAaIbHOTO BAPHAHTA TEIJIO0OMEHHUKA.

2.1. Pacu€r KoxxyxOTpyO94aToro UCTiapuTeds.

2.2. Pacuér KoHzIeHcaTOpa (KOXKYX0TpyOUaToro Win IIacCTUHYATOTrO).

2.3. Pacuér momorpeBarens (KOXXyX0TpyOo4aToro WiH INTACTHHYATOTO).

2.4. Pacuér XOJIOJMIHLHUKOB JUCTHILIATA W KyOOBOTO OCTaTKa (KOXKYXOTpPyOJaThIX WIIH
IUTACTUHYATHIX ).

Paznen 3. 'maponuHaMuyecKue pacyérsl.

3.1 Pacu€r rujipaBIM4eckoro COMpPOTUBIICHUS TPYOOIIPOBOIOB

3.2. Pacuér onTUMAaNbHBIX JUAMETPOB TPYyOOIIPOBOAOB

3.3. Pacuér u mogbop HacocoB

Pazgen 4. I'paduueckoe opopmiieHue.
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Texnomornueckass cxema. PekTudukanyoHHass  KOJOHHA  OMNPEACIEHHOTO THMA C
M300paKeHNEeM JleTalield KOHTAaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pazzerne 1.
4. O0beM y4eOHOi TUCHUTITHHBI.

O0BbeM IUCHUIIINHEI
Bun yueoHoii padboThI Axax. | Actp.
3E
q, q,

OO01mast Tpy10€eMKOCTH M CHHIIJIMHBI 2 72 54
KonTakTHas padora — ayAuTOPHbIE 3aHATHA: 0,44 16 12
[Tpaktrueckue 3ansatus (I13) 0,44 16 12
CamocrosiTesibHasi padoTa 1,56 56 42
KoHnTakTHas camocTosiTespHas padboTa 0,4 0,3

1,56
CamocTosTeIbHOE U3YICHUE Pa3/IeIOB JUCIUILTAHBI 55,6 41,7
Bua uTOroBOro KOHTpOJIs: KypcoBoii npoekt

AHHOTaUMA padoyeii NPOrpaMMbl M CHMIIJIMHBI
«XHMHS PeIKUX H PaccesiHHBIX 3JIEMEHTOB»

1 Heap qucuunauHbl — GOPMHUPOBAHNE 3HAHUH, HEOOXOIUMBIX JUISI BOCHIPUSTHS CIIOXKHBIX,
3a4acTyl0 YHHUKAQJIbHBIX, IPOLIECCOB U CXEM, NMPHUMEHSEMBIX B TEXHOJOTUU DPEIKUX 3JIEMEHTOB,
OCMBICJICHHOTO MTOJIX0/1a K UX COBEPILICHCTBOBAHUIO, a TAK)KE K 00OCHOBAHHUIO BBIOOPA COBPEMEHHBIX
XUMHUYECKUX U (DPU3MKO-XUMHUECKUX METOJO0B aHAJUTHUUYECKOI'0 KOHTPOJIS B MPOU3BOJICTBE PEAKHX
METAaJUIOB U UX COCIMHEHHM.

2 B pe3yabTare u3yYeHHs JUCHUIIMHBI 00y4YAIOIMIICS 10JKeH::

Obaadamp cneayONMMA KOMIETCHIUAMHI U HHIUKATOPAMHU UX TOCTIDKEHHUS:

I1CK-1.1.1; [ICK-1.1.2; [ICK-1.1.3; TICK 1.2.1; [1K-1.1; T1K-1.2; TIK-1.3; [1K-2.1; I1K-4.2; TIK-4.3

3namy:

— XHMMHYECKHE OCHOBBI U CHEUU(UKY OCHOBHBIX MPOLIECCOB TEXHOJOTUU PEIKUX U PACCESTHHBIX
HIIEMEHTOB;

— TpeOOBaHUS K YUCTOTE OCHOBHBIX (DYHKIIMOHAIBHBIX MaTepuanoB S TLl u MeToIbl OYUCTKH OT
3JIEMEHTOB-aHAJIOTOB U IPYTUX MPUMECHBIX 3JIEMEHTOB;

—  METO/bl KOHBEPCUH COSAMHEHHUH PeAKHX JI€MEHTOB U CBOMCTBA OCHOBHBIX MPOMEXYTOUHBIX U
KOHEUHBIX MPOJYKTOB;

— OCHOBHBIE CBIPDbEBbIE MCTOYHUKH PEIKUX OJIEMEHTOB M  HPUHIMIBI  [TOCTPOSHHS
TEXHOJIOTUYECKUX CXEM HX MepepaboTKH C Y4eTOM MHUHEpPAJIOTHYeCKOro M XHMHYECKOTro
COCTaBOB.

Ymemn:

—  COCTaBJIATH IIETIOYKH MPEBPALICHUN U TEXHOJIIOTHYECKHE CXEMBI TepepaboTKH peAKO3eMETbHOTO
CBIPbSI C YYETOM €0 IPUPOABI U HA3HAUYEHUS 11EJIeBBIX TPOAYKTOB;

— 000CHOBaTh BBIOOD, ONITUMATILHBIE COOTHOIIICHHSI PEareHTOB M YCIIOBHSI TIPOBEICHHS MTPOIIECCOB
nepepaboTKU MHHEPAIbHOI'0, TEXHOI€HHOTO M BTOPHUYHOTO CBHIPhSI U OTXOJOB C MOJy4YE€HUEM
BBICOKOUHMCTHIX WA SACPHO-UYUCTHIX COCTUHEHNHN PEIKIX dJIEMEHTOB.

Bnaoemy:

— OHaBBIKAMH MPAKTUYECKOT'O TPUMEHEHUS 3HAaHUM 00 OCOOEHHOCTAX XUMHUHM pEIKUX H
paccessHHBIX DJIEMEHTOB JJIsl COBEPLICHCTBOBAHMS HM3BECTHBIX MPOIECCOB TEXHOJIOTHH HX
BBIJICJICHUS ¥ OUYMCTKH, CO3/IAaHHSI TIPUHIIMITAAIBHO HOBBIX SKOJIOTUYECKH H SKOHOMUYECKH OoIree
COBEPIICHHBIX BapHaHTOB MPOW3BOJCTBA KOHCTPYKIIMOHHBIX W TOIUIMBHBIX MaTEpUAOB
SIIEPHOM YHEPTETUKH.

3. KpaTkoe coaep:kaHue THCHMIIHHBI

Beenenne
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Henn n 3amaun gucuuruinHel. KpaTkas ucTopuyeckas CHpaBKa O CTAHOBIICHHH SIAEPHOU
SHEPreTUKHU U MOATOTOBKE crenuaiucToB it orpaciau Ha UDX dakynbrere. [loHATHS «penkuii»,
«paccessHHBIN» 3meMeHThl. [lonoxenne peakux siemeHToB B Ilepuoanueckoii cucreme. OOmme u
cnenuduueckre cBoiictpa. BaxHeiimue obnactu npumeHeHus. Poiib pekux MeTamioB B TEXHHUKE.
TexHonmoruyeckuii riaoccapuit (MOHATHUS pyda, KOHIIEHTPAT, MUHEpaN).

Oco0eHHOCTH XMMHUYECKON TEXHOJIOTUN PEJIKUX AJIEMEHTOB. POJIb OT€UeCTBEHHBIX YUEHBIX B
Pa3BUTUU XUMHH M TEXHOJOTMHM PEAKUX 3JIeMEHTOB. (COBPEMEHHOE COCTOSIHUE XUMHUYECKOU
TEXHOJIOTUM PEAKUX 3JIEMEHTOB, IEPCHEKTUBBI €€ COBEPLICHCTBOBaHUSA. OCHOBHBIE TI'PYIIIbI
MPOIIECCOB B XUMHUYECKOM TEXHOJOTHMU PEIKHX 3JIEMEHTOB. PoJib XUMUU B CO3JaHHM OOIIMX
MPUHILIMIIOB TMOCTPOCHUSI TEXHOJOTHYECKHX CXEM U aJIrOpUTM MepepaboTKU MHUHEPaTbHOTO H
TEXHOTEHHOT'O ChIPbs PEJIKMX 3JIEMEHTOB.

Pasznen 1. XumMnuyeckue OCHOBbI TEXHOJIOTHH PEAKHX M pPaccestHHbIX dj1eMeHTOB 1, I n
III rpynm.

1.1. IllenmoyHble pEAKUE W PACCESIHHBIC DJIEMEHTHI (JIMTHUW, PYOWIWH, 11e3uil) — CBOKCTBA,
METO/IbI BbLICJICHUS, XUMUYECKUE ACTIEKThl TEXHOJIOTUU epepaboTKU JIUTHEBOTO ChIPbSI.

OO01mast XxapakTepUCTUKA LIEJIOYHBIX PEJKUX AJIEMEHTOB (JINTUH, pyounui, uesuit). Mcropus
MIPOUCXOXKACHUS HAa3BaHUS «IleJouHbIe». OO0IIas XapakTepUCTUKA MICJIOYHBIX PEIKUX JIEMEHTOB
(smuwid, pyOuani, nesuit). [lonoxenne B [lepuoanyeckoit cucrteme. DakTopel, 00YCIOBINBAOIIIE
HaWMEHBIIIYI0O XUMUYECKYIO0 aKTUBHOCTD JIUTHS B TIOATPYIIIIE.

Jlutuii. Kpatkas ucropuueckasi crpaBka (MCTOpUSI OTKPBITHS U BBIJCICHUS JTUTUS B YUCTOM
BUJE). SpepHble U HesaepHble 00macTH TOpuMeHeHus. DU3MKO-XMMHUYECKHE CBOMCTBA
METaJUIMYECKOT0 JIUTHUS. AHOMAaJIbHBIE CBOWMCTBA JIUTHUS, OOYCIOBJIMBAIOIINE PA3JIHUUSI B €ro
XUMHUYECKOM [OBEJECHUU [0 OTHOLICHHMIO K JPYrUM IIEJIOYHbIM 3ieMeHTaM. [lonspusyromas
CIOCOOHOCTH MOHA JINTHS. «JlMaroHaIbHOE CXOJICTBOY» C MAarHUEM U €T0 MPOSIBIICHUS.

Baxkneiiimme 11 TEXHOJIOTMH COSAMHEHUs (METOJbI MONyYeHUs, CBOMCTBA) JTUTHS: OKCHUJ,
THAPOKCH, CyTb(aT, HUTPAT, XJIOpU, kapOoHar, ¢hocdar, propus.

OCHOBHBIE TPOMBIIUICHHBIE CHIPbEBbIE HCTOYHHMKM JIUTHUS. XUMHUYECKHE aCIHEKTbl
TEXHOJIOTUU TepepabOTKN CHIPHEBBIX HCTOYHMKOB JUTHSA. Ponb nekpunuranuu (mepeBojaa
CHJIMKATHOM CTPYKTYPHI Ol-CIIOJTyMEHA B XUMUYECKH 00Jiee aKTUBHYIO aTlOMOCHIMKATHYIO 3-hopmy)
B mporecce cyibdaruzanuu. MeToabl OTACNECHHs] JUTHS OT COMYTCTBYIOIIUX OSJEMEHTOB,
MpUMEHsIeMble B aHATUTHYECKOW XuUMHUHU (MeTon ['yda) M TeXHONOTHYecKOl mpakTHKe (METOo[
Tpycra). CiocoObl KOHBEpPCHU OCHOBHOI'O MPOJYKTa — KapOOHATa JUTHS B JPYrHe TEXHUYECKU
BA)KHBIE COEIMHEHMUS.

1.2. Penxue nnements! 1l rpynmnsl. bepruinii - cBOMCTBA, METOJIBI BELAEIEHUS, XUMHUUECKUE
ACIEKThl TEXHOJOTUHU MTepepaboTKH OEPUILTHEBOTO ChIPhSI.

O6mas xapakrepuctuka 3nemeHToB Il rpynnsl. beprnmil: kpaTtkast ucropuyeckas ClpaBKa;

BaKHEiIMe 00JacTu MPUMEHEHUS OEpUIUTHS U €T0 COSAMHEHU B SIEPHON YPHEPTEeTUKE U APYTUX
obnactsx; puznKo-xumMuueckue cBoiicrpa Oepuninst. CoctosiHue OepUILIUs B BOAHBIX pacTBOpax.
Bakueiime 17151 TEXHOIOTHH COSMHEHHS OepuLusi. MeTOIbI OTAENEHUS OSpUILIHS OT aTFOMHHUS.

XUMHYECKHE aCTHEKThl MOCTPOEHUS TEXHOJOTHUYECKHX CXeM MepepadOoTKUu OepHILTHEBOTO
CBIPBS (HA MIPUMeEpe pa3NoXKeHUs: Oepuiuia cynbPaTHBIM U PTOPUAHBIM METOJIOM, & TAKKE OUUCTKH
TEXHUYECKOTO TUPOKCH 1A OSPHILTHUS C TTOJTYICHUEM BBICOKO- H SJIEPHO-YUCTOTO OKCHJIA OCPHILITHS ).

1.3. Penxne w paccesHHble 37eMeHTHl Il rpymmbl: pepko3emenbHble 31eMeHTH (P303):
CKAHIMNA, UTTpUi, JJanTaHd, JagTaHuas! (Ce—Lu), akTHHUAEI (TOPHHA).

13.1. Obwas xapaxmepucmuxa P30, eadcneuwue obracmu npumeHeHus u cOeOUHEHUS
peoxozemenvHbix memannios (P3M).

O6mass xapaktepuctuka P3D: monoxkeHne B MEPUOJUYECKONW CHCTEME; KpaTkas
WCTOpHYECKasl CMpaBKa IO HWHAWBUAYATbHBIM dJEMEHTaM; BaXHEHITHE 00JIACTH TPUMEHEHUS
peakozemenbHbIx MeTaioB (P3M) u coenunenuit P33. @usuko-xumuyeckue cpoiicta P3M. Turnbl
Kpuctammuueckux pemerok P3M. OcoOeHHOCTH 3JIEKTPOHHOTO CTPOEHUs  JIaHTAHUJIOB.
JlantanunHoe (f) cxxkatue u ero clieACTBUsS, BTOPUYHAS IEPUOTUIHOCTb CBOMCTB B PSTy JIAHTAHUIOB,
aHOMaJIbHAs BAJICHTHOCTL. BakHelne i TeXHOJI0ruu coeanaerus P30.
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1.3.2. Ocnogmnvie memoowt pazdenenusi ianmanudos u omoenenus ux om Sc, Y, Th, U.

OcHOBHBIE METOJBI pa3/IeeHHs JIAaHTAaHUAOB U oTneneHust ux ot Sc, Y, Th, U. Anroputm
nepepaboTKU MHUHEPAIBHOTO PEIKO3EMENILHOTO ChIphs (Ha mpuMmepe MoHanuTa). Beinenenue P30 u
TOpPHUSI U3 PACTBOPOB CIOKHOTO COJIEBOTO COCTABA.

1.3.3. Topuii: Ocrosuvie memoovl omoenenuss Th om P33 u ypana. Xumuueckue acnexmol
NOCMPOEHUs. MEXHONOSUYECKUX CXeM MUHEPATIbHO20 CbIPbS, COOEPAHCALe20 MOPULL.

Topuii: mnonoxkeHne B TNEPUOJUYECKOM CHCTEME; KpaTkas HCTOpPHYECKas CIIpaBKa;
BaYKHEHIIME COBpEMEHHBIE 00JIaCTH IPUMEHEHHS TOPUSI U €r0 COSTUHEHHIA.

Baxueiiime uig  TEXHONOTHMM coeluHEHUss Topus. DOU3NKO-XMMHYECKHE CBOICTBa
MeTamnaeckoro Topus. COCTOsIHEE TOpHsI B BOJHBIX pacTBopax. OCHOBHBIE MeTOAbI oTeneHust Th
or P3D wu ypana (ouMcTKa TOPHEBBIX XHMHYECKHUX KOHIIEHTPATOB). XUMHUYECKHE AaCIEKThI
MOCTPOCHUS TEXHOJIOTMUYECKUX CXEM MUHEPATBHOTO CBhIPhS, COAEPKAIIETO TOPUIA.

Pa3nen 2. XuMu4yeckue 0CHOBBI TEXHOJIOTHH PeAKUX H PacCesiHHbIX 3jieMeHTOB |V u V
rpymni.

2.1. llupkonwuii u radHuM - CBOKWCTBA, METO/IbI BBIICICHUS, XUMUYECKHIE aCTIEKThI IOCTPOCHUS
TEXHOJIOTHYECKUX CXEM MEPePabOTKU IIMPKOHUEBOTO ChIPhS.

[TonokeHne B mepuoAMUYECcKOi cucteme; BiusHUE f- u d-cxkaTHsi Ha CBOICTBA IJIEMEHTOB;
KpaTKas HCTOpHUYECKas CIpaBKa;, BaKHEWIIMe OO0IacTH MPUMEHEHHUS COSAMHEHHMH IHUPKOHUS U
raHus; PU3NKO-XUMHUYECKHE CBOMCTBA METAJLJIOB.

OtnuuutenbHble OCOOEHHOCTH XHMHHM LUPKOHHS (radHus). CocTosHHE B BOJHBIX
pacTBopax (THAPOIHN3, THAPOJIUTHYECKAS MOJIMMEpU3aIsi, KOMILUIEKCOOOpa3oBaHue). Y CTOUUNBbHIC
MHOTOSIIEpHBIE COeIMHEeHUs HUPKOHMS. DOpMBbI CylIecCTBOBaHMS B pacTBOpax U TBepAoH (asze Ha
pUMepe OKCUXJIOPUIA TUPKOHUS. BakHeH e 11 TEXHOIOTHH COSTMHCHUS IUPKOHMS (TadHUS).

OcHoBHbIE METOHBI pa3fielieHus 3JeMeHTOB. [lomyueHue UMPKOHHS SOEPHON CTENneHU
YUCTOTHI. XMMHYECKHUE aCTICKThI TIOCTPOCHUS TEXHOJOTUICCKUX CXEM TepepabOoTKH IMUPKOHUEBOTO
CBIPBS (Ha IPUMEPE Pa3I0KEHUS HIUPKOHA CIIEKaHHEM C KapOOHATOM HaTpus, FeKCcadhTOPOCUINKATOM
KaJusl, XJIOpUPOBAHUEM).

2.2. HuoOuil 1 TaHTaN - CBOMCTBA, METOJIBI PA3JIEICHU, XUMHUYECKHE aCEKThl IIOCTPOCHUS
TEXHOJIOTHYECKUX CXEM TepepaboTKi HUOOUH (TaHTaI)COACPIKAIIIETO ChIPhSI.

[TonoxeHue B meproaNYecKoit cucreme; Biusiaue f-cxkaTtust Ha CBOICTBA 3JIEMEHTOB; KpaTKast
HCTOpHYECKasl CIpaBKa; BaXHEWITHE 00JacTH MPUMEHEHUS METaUIOB U COCIUHEHWU HUoOus u
TaHTaNa; (PU3NKO-XMMHUECKHUE CBOIICTBA METAJIIIOB.

OTnuuuTenbHble 0COOCHHOCTH XUMHUU HMOOUS (TaHTana). CocrosiHue HUOOUs (TaHTana) B
WHJMBUIYQJIbHBIX M CMEIIAHHBIX BOJHBIX pacTBOpax. BaxHelmme ais TEXHOJOTUM COEAUMHEHUS
HUoOus (Tantana). OCHOBHBIE METObI Pa3AeIEHUS JIEMEHTOB.

XUMUYECKUE AaCTeKThl TMOCTPOSHUS TEXHOJOTMUYECKUX CXEM M alTOpPUTM TMepepadoTKu
HUOOUH(TaHTA)COAEPKAILIETO ChIpbsl (Ha MpuMepe MepepaboTKU TaHTAIUTOB-KOJIYMOUTOB
pasnokeHueM KapOOHATOM HATPUS U Kajus).

Paznen 3. Xumudeckne OCHOBBI TEXHOJIOTHMH YPaHa KaK MNPeICTABUTE/IsI ceMeiicTBa
AKTHHM/IOB.

3.1. MeTo/1bl IOJTyYEHUS ¥ CBOMCTBA YpaHa U €r0 BAKHEHIIINX COSTMHCHUN.

[TonoxeHre akTHHUIOB B IEPUOJINYECKON cUCTEME. Y paH: KpaTKasi UCTOpUUYecKasi CIIpaBKa.
XUMHYECKHUE aCMIeKThl KPUCTALTOXUMHH, MUHEPAIIOTHH U TEXHOJIOTHH ypaHa.

OU3NKO-XMMUUYECKHE CBOMCTBA METANIMYECKOro ypaHa. CoOCTOSIHME ypaHa B BOJHBIX
pactBopax. [loBenenne ypaHa B pa3iuYHBIX CTETICHSIX OKUCICHHS. MeTOIbl MOTy4YeHuUsI U CBOMCTBA
BOKHEWILINX JJI1 TEXHOJIOTMHM COETMHEHUN ypaHa.

3.2. KoMILJICKCHBIC COCTUHEHUS ypaHa M WX NPUMEHEHUE B TEXHOJIOTHH. XHMHYECKHE
ACIEKThI TOCTPOEHUS TEXHOJOTHUECKUX CXEM MePepadOTKU YPAHOBBIX PYII

KommiekcHbie coeHEHUST ypaHa ¥ UX MIPUMEHEHHE B TEXHOJOTUUA. XUMUUYECKHE aCTICKTHI
MIOCTPOCHUSI TEXHOJIOTUYECKUX CXEeM TepepaboTKH YpaHOBBIX pyad (HA MpUMEPe OKCHIHBIX
MHIHEpAIOB) ¢ MOTy4eHHEM AIepHO-UICTOTO JUOKCHAA ypaHa, oborameHHoro 2>°U.
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4 O0beM y4eOHOM JTUCIUILIMHEL

. 7 cemectp
Buast yebHol paborel 3E Axkaz. 4. | ACTpOH. 4.

OO01masi TpyA0eMKOCTb M CUHMILINHBI 110 Y4eOHOMY IIAHY 6 216 135
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 2,2 80 60

Jlexuuu 1,3 48 36

[Ipaktuueckue 3anstus (I13) 0,9 32 24
CamocrosiTesbHas padora (CP): 2,8 100 75

CamocTosTeIbHOE U3YYCHHUE Pa3/IeIOB JUCIUILTAHBI 2,8 100 75
Buabl kKoHTpOJIA:

IK3aMeH 1 36 27
KonraktHas paboTa — IpoMexyTouHast aTTeCTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHY 35,6 26,7

By HTOroBOro KOHTpPOJIS: IK3aMeH

AHHOTaNUA padoyeil NPOrpaMMbl TN CHUIIIMHBI
«XHMHS TBEPJ0T0 TeJIa B TEXHOJOTHH PeIKUX IJIEMEHTOB»

1 Heap AucuMnInHbl — GOPMHUPOBAHUE y O0YUAIOIIUXCS YIIyOJICHHBIX 3HAHUH 110 XUMHHU
TBEPJOro Tejla U KPUCTAUIOXUMHUM IPUMEHMTENBHO K PEIICHUIO 3a/ad B 00JacTH TEXHOJIOTUU
MaTepUaIOB COBPEMEHHON IHEPIETUKH.

2 B pe3yabTare u3yYyeHHs JUCHUIIMHBI 00y4YAIOIIMIICS 10JKeH::

Obnadame cnenyrOIUMI KOMIETSHIIUSIMHI 1 MHAWKATOPAMH MX TIOCTH)KCHUS:

[K-1.1; [IK-1.2; TIK-1.3
3namy:
— OCHOBHbBIE NOHATHUS XMMHUHU TBEPJIOro TeJla, CUHTE3 U ONHUCAHWE TBEPAbIX TE€I U CUMMETPUHU
KPUCTAIIINYECKUX CTPYKTYP;
—  DKCIIEPUMEHTAJIbHBIE METO/Ibl U3YUEHUS KPUCTAIINYECKUX CTPYKTYP;
—  CBS3b MEXAY GU3NYECKUMHU CBOMCTBAMU U CTPYKTYPOU TBEPABIX TEIl.
Ymemo:
—  COCTaBJISITh OIIMCAHKE CTPYKTYPHI U CBOMCTB BEILIECTB HA OCHOBE JJAHHBIX COBPEMEHHBIX METO/I0B
HCCIIEIOBaHMS TBEPBIX TEI;
— MPOBOJAUTH JMTEPATYpPHBIA IMOMCK, AHAJIM3UPOBATH XUMHUYECKYIO HH(OPMALMIO, BBIAEISL
OCHOBHBIE ITPOOJIEMBI U3 00JIACTH XMMUHU TBEPAOT0 Teja, IpeasaraTh IyTH UX pEeIeHHs.
Braoemw:
— HaBBIKAMU pEUICHMs MPaKTUYECKUX 3aJad XMMHUU TBEPAOrO Tejla W3 pas3fesioB: ONUCAHHE
CUMMETpPUU KPUCTAUIMYECKUX CTPYKTYp, peHTreHorpadus, nedexkTsl B TBEpIAbIX Temax,
peakIMoHHast CHOCOOHOCTh TBEPIbIX BELIECTB U T.II.

3. KpaTkoe coaepikaHue ITMCUHHUNIHHBI

Pazgen 1. BBenenue B XuMHI0 TBepa0ro Tesa. MOHOKPHCTALIBI.

1.1. Beeenne B XUMHUIO TBEPAOI0 Teja. Marepuainl, uxX Kiaccudukarus. Kpucraminueckue
H amMop(HEbIe Tejaa. XUMHYECKasa CBA3b B TBEPALIX Tenax. HeopraHmyeckue CTpYKYTPHI.

OObekThl XUMUM TBepAoro tena. Marepusi. Martepuansl. Kiaccudukanus matepuanoB 1o
cocTaBy W o0OmactaM mnpuMmeHeHHs. DyHKIMOHAIbHBIE Marepuaibl. MeTamaTepuabl.
Hanomarepuanel. TBepabie Tena. Kpucramnuueckue u amopdHbIe Telna, X OCOOCHHOCTH. THITBI
XUMHUYECKON CBSI3U B TBEPJABIX Tenax. KommiiekcHbie coequuenus. KoopauHanmoHHbIE TTOIHUYIPHI.
Heoprannueckue CTpyKTyphbl, UX KIacCU(DUKAIIHSL.

1.2. CrpyKTypa KpHCTaula ¥ MPOCTpaHCTBEeHHas pemerka. Orpanka kpucraiia. OCHOBHBIE
3akoHbl. CHMBOJIBI B KpUCTAAI0rpaguu
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Kpucrann u npuzHaku KpUCTAILIMYECKOTO Tela. DIeMeHTapHas siueiika. [[pocTpancTBeHHas
peuieTka u ee 3neMeHThl. CTpykTypa Kpuctamia. OrpaHka KpyUcTauia. 3aKOH MOCTOSHCTBA YTJIOB U
3aKOH 1enbIX yrcesl. CUMBOIIBI Y3JI0B, pSAAOB, IuiockocTel. [lapamerpsl Beiicca. Munexkcst Muniepa.

1.3. Kpucrannuueckue CTpYKTYPbI TBEPIbIX TEIl.

[Tonstne cummerpun. Onepanuu U 3JeMeHThl cuMMeTpun 1 poaa. Onepanuu U 3JeMeHThI
cummerpun 2 ponaa. Kpucramnorpaduueckue kareropuu. Cunronuu. dopmyna cHUMMETpHH.
[IpaBuna 3amucu MEXAYHApOJHOIO CHUMBOJA TOYEHYHOW TIpynnbl. MeXayHapoIHbIE CHMBOJIBI
kiaccoB cummMerpun. CumBods Lllendmuca.

Kitacebl cummeTprn, MX ONMHUCAHKE: TPOCTEHUIIINE KIACChL, LIEHTPAJIbHBIE KJIACCHI, IIJIaHAIbHbIE
KJIACChI, aKCUaJbHBIC KJIAacChl, IJIaHAKCUAJbHBIC KJIACChl, WHBEPCUOHHO-TIPUMUTUBHBIC KJIACCHI,
MHBEPCUOHHO-TUIAHAJIbHBIE  KJIacchl. KOMILIEKCHI  3JEMEHTOB  CHUMMETpUHM 32 KJIacCOB.
DHaHTHOMOP(HBIE MHOTOTPAaHHHKH. KpaTHOCTH TOUYEYHOW TPYIIBI CHMMETPHH, TOJO3IPHS,
remumopdusi. DopMbl KPUCTAIUIOB.

UerblpHaguaTe  pemieTok  bpaBs, HMX  XapakTEPUCTUKU. DJIEMEHTbl CUMMETPUU
KPUCTANIMYECKUX CTPYKTYp (IUIOCKOCTH CHMMETPHUH U IIJIOCKOCTH CKOJIB3AIIET0 OTpa)KeHHUS,
BUHTOBBIC W TIOBOPOTHBIE OCH M WX 0003Ha4YeHHs). [IpoCTpaHCTBEHHBIC TPYIIBI CHMMETPHH,
npaBuia 3anucu. OCHOBHbIE TUIIBI CTPYKTYp. [loauTunusi.

1.4. JNedexTol CTPYKTYpBI TBEPABIX Tel. M3omMopdusm.

Tunsl ABMKEHUH aTOMOB M HMOHOB B KpHCTauIMueckoil pemierke. [ledekTsl, ux
knaccudukanus. Buasl TouedHbIX nedekToB. JInHeiHbIe AePEeKThI: EMOYKH TOUYCYHBIX Je(EKTOB,
mucnokanuu. Bekrtop broprepca. [loBepxHocTHbIE Ae(eKThl: NBOMHHUKOBAaHHE, TPAHULIBI MEXKITY
KpUCTATUTAMH, OJIOKAMHU M JJOMEHaMH, Ie()EeKThl YIIAaKOBKU M IJIOCKOCTH KPHUCTAIOXUMUYECKOTO
capura. OObemuble JnedekTbl. CTEeXHMOMETPUYECKHE U HECTEXMOMETPUYECKUE JE(EKTHI.
W3ocTpykTypHble kpuctamibl. U3oMopdusm. TBepasie pacTBOpbl, UX BUbL. JlMarpaMMbl IJIaBKOCTH
Oounapubeix cucteM. [lpaBuno Berapga. Hecrexuomerpuueckue coeauHenus. OTIHYUTENbHBIC
CBOMCTBA HECTEXHOMETPUUYECKUX coennHeHni. Kimaccndukammss OMHAPHBIX HECTEXHOMETPUICCKUX
COETMHEHUN.

TpoitHble u Oonee CclOXHBIE HecTexuoMeTpuueckue coenuHenus. Kitaccugukanus
coenquHeHWil BkmoueHus. Knarpatel, ux Kinaccupukanus W BHIBL TyOynaToKIaTpathbl.
Nurtepkanarel. CTaguu HHTEpKAIAIUH.

Paznen 2. llomukpucraibl. MeToabl HccieI0BaHUS TBEPABIX TeJl

2.1. CroiictBa mopourkoB. Tekctypa. Kepamuka. KoMIo3uTh.

[Monukpucramnel. [Topomku, ux knaccudukanus. OpakIMOHHBIM ¥ TPAHYJIOMETPHUYECKHUI COCTaB.
Cpennuii pazMep 4YacTUIl U €ro CBSI3b C YJETbHON TMOBEPXHOCTHIO. XapPaKTEPUCTUKH MOPOKOB.
I'panuner u nmoBepxHocTu pazaena. Kpucrammur, ero ornuyne ot 6moka. Jlomensl. TekcTypa u ee
Bunbl. Kepamuka, ee kiaccudukammi. CriocoObl onpeiesIeHus: CPETHETO pa3Mepa 3epHa U 00bEMHOM
nomu ¢a3 no mukpodortorpadusm. Kommnosunmonnsiit Mmarepuanisl. OCHOBHBIC THIIBI HATIOJTHUTENEH,
Matpuilbl. CBOMCTBa KOMITIO3UTOB. HAaHOKOMITO3UTHI.

2.2. Meto/ibl MicclieIoBaHUS TBepbIX Tesl. PeHTreHoda3oBblit aHanmus

OCHOBHBIE COBPEMEHHBIE METOJIbI HCCJICIOBAHMS TBEPABIX Tel. MUKPOCKOMHUSI.
Hudpakimonnsie Metoabl. PentreHodaszoBeiii aHanu3. [udpakTorpaMMbl KpPUCTATUIMUECKUX H
amopdueix Ten. baser nmannapix. KadectBenuwnii ananmus. KomwuecTBeHnHbIdt aHamm3. Pacder
napameTpoB penieTku. Pacuer pazMepoB KpucTaiiuToB. Pacuer MUKpOHaNpsHKEHUI.

Paznen 3. AMop¢ubie Tesa, cTek/1a, cUTALIbI. DYHKIHOHAJIbHbIE HEOPraHUYeCcKHe
HAHOMATEPHUAIbI

3.1. Xapakrepuctuka amopdHbIX Tea. Meroasl moayueHusa. Kpurepuu amopdusamuu

Amop¢ubpie Tema. Crexno. Meronpl mnoiydyeHUs aMOpP(HBIX MaTepUaloB U CTEKOI.
[Tonyuyenne amopdHbIX BeuiecTB U3 kuakoM (aspl. [lonydeHne amMOppHBIX BEIIECTB U3 ra30BOU
¢dazpl. AMopduzanus KpUCTATNIECKUX MaTepraioB. TepMoInHaMUKa U KHHETHKA aMOp(HU3aIINH.
Kpurepun amopduzammu. Merammmaeckue ctekia. OyHKITMOHAIBHBIE CTEKJIA.

3.2. Mojieny CTpYKTYpBI CTEKJIa

151



Monenu cTpykTypsl crexia. KpucramnutHass Moaenb. Mozenb Heynopsii04eHHON CETKH.
Mogens bepnana. Monens ['ackena. Moaens Ha ocHOBe nonusapoB @panka-Kacnepa. [lonusnper
Boponoga. /luckauHanmu v JUCTIUPAIIH, MOJICITN Ha OCHOBE JUCKIMHAIIMOHHBIX 1e(DEeKTOB.

3.3. Hucnepcuble cucrembl. Hanomarepuanel. [lokpbiTus u  nneHku. HurteBuiHbie
Marepuaibl. [lopucteie MaTepralibl
Hucnepcusie cuctembl. Kitaccudukanus qUCepcHbIX CUCTEM M0 arperaTHOMY COCTOSIHHIO,
o pasmepy, no MepHoctd. Hanouactuupel 1 HaHOnopomku. [IokpeITHS M TIEHKH. DNUTAKCUS U
tonotakcus. HureBunnsie HaHoMaTepuansl. [lopucTeie MaTepuaibl.
4 O0beM yueOHOI JUCHNILUINHBI

. 8 cemectp
Bupt yuebuoii padorer 3E Akan. 4. | ACTpOH. 4.
O01mast TpyA0eMKOCTh JMCHUILINHBI 110 y4eOHOMY IJIAHY 2 72 54
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,8 32 24
Jlexuu 0,4 16 12
[TpakTuueckue 3ausrtus (I113) 0,4 16 12
CamocrositesqbHas padora (CP): 11 40 30
KoHTakTHas caMmocTosiTepHas padora 0,2 0,15
1,1
CaMocTosTeIbHOE U3YUCHHE PA3/IEIOB IUCIUILITMHbI 39,8 29,85
Buj HTOroBOro KOHTpOJIA 3a4eT

AHHOTaUMA padoyeil NPOrpaMMbl IMCHUIJIMHBI
«MeToabl PU3NKO-XHMMHUYECKOT0 AHAJIN3a B TEXHOJIOTUH PeIKUX METAJIOB»

1 Heap aUCHMIVIMHBI — (OpMUPOBAaHHE TNPAKTUYECKUX HABBIKOB HCIOIB30BAHUS
COBPEMEHHBIX XUMHUYECKUX, (U3UKO-XUMHUECKUX U (PU3UUYECKUX METOJO0B aHAJUTHYECKOrO
KOHTPOJISI TEXHOJIOTMYECKHX TPOIIECCOB B TIPOM3BOJICTBE PEIKUX METAILI.

2 B pe3yabTare u3yYyeHHs JHCHUIIMHBI 00yYAIOIIMIACSH 10JKEH::

Obaaoams cleayoIUMI KOMIETEHIIUSMHI U MHANKATOPaMH UX JTOCTHXKEHUS:

[ICK-1.1.1; TICK-1.1.2; [ICK 1.2.3; T1K-1.3; [1K-2.3
3name:
— 0COOEHHOCTH XMMMHU U AaHATUTUYECKOT'O ONPENIeIEHNUs PEIKUX U PACCESTHHBIX 2JIEMEHTOB;
—  OCHOBHBIE IPUHIHUITEI (PU3UKO-XUMHUECKUX U (PU3HUECKIX METOIOB aHATUTHYECKOTO KOHTPOJIS
B IIPOM3BOJICTBE BELIECTB PEJIKUX JIEMEHTOB.
— O0COOEHHOCTM  Tpe/IBapUTEIbHOM  IMOJArOTOBKM Mpo0 Il  HAJEeKHOro  obecredeHHs
aHAJTMTUYECKOT'O KOHTPOJIS;
— TPHUHLOUOBl OPTaHW3alW{ AHAIUTHYECKOTO KOHTPOJII B TPOM3BOJCTBE BEIIECTB PEIKHX
AIIEMEHTOB.
Ymemn:
—  ONpeAessTh CoAep KaHue PA3INUHBIX PEIKUX 3JIEMEHTOB B pa3HbIX 00pa3Iax;
— TIpPaMOTHO OpraHM30BaThb AHAINTHYECKMHA KOHTPOJIb TEXHOJOIMYECKHX  MPOLIECCOB B
MIPOU3BO/ICTBE PEAKHX HJIEMEHTOB.

Bnaoemy:

— MeTOoJaMH TPOBEJACHMS aHaju3a C MPUMEHEHHEM COBPEMEHHOW HaydHOH ammaparypsl U
00pabOTKH Pe3yJbTaTOB IKCIICPUMEHTA.
3. KpaTkoe coaep:kaHue THCHHIIHHBI

Pasjnen 1. OcHoBHBIE NOHATHS AHAJIUTHYECKOT0 KOHTPOJIs1. [Ipo6ooTdop.

OcHOBHbIE TIOHATHS AHAJIUTUYECKOTO KOHTpojs. OOBEKTHl aHalu3a, OCOOEHHOCTH
nepepaboTKU M aHAIUTHYECKOTO0 KOHTPOJS IMPOU3BOJACTB B TEXHOJOTHUH PEIKHUX U PACCEeSHHBIX
anemMeHToB. CTaguu aHATUTHYECKOIO0 KOHTPOJS, OTOOp MpoOBI, MOATOTOBKA MPOOBI, U3MEPEHUE,
o0paboTka pe3ynbraToB. OcobeHHOCTH 0TOOpa P00 TBEPABIX, )KUIKUX U Ta3000pa3HbIX 00pa3IOB.
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Pa3nen 2. CnieKTpocKONnMYecKue 1 Macc-CleKTPOMeTPUYeCKHe MeTOIbI AaHAIN3a
2.1. CrexTpodoTOMETPUYSCKOE OIPECICHHE Pa3coarMa M HEOAMMA B CMECH
Xumuyeckue MeToibl onpeaeneHus P33. Metobl onpeneieHus CyMMapHOTO COAep KaHus
P33. Onpenenenne konneHTpanuu P33 B cMecu crieKTpohOTOMETPUUESCKIM METOJIOM.

2.2. CuekTpo(OoTOMETPHUECKOE ONpPEAEIEHNE NHAMBUAYAIbHEIX P30 B cMecH Mo ceKTpaM
COOCTBEHHOI'O NOIJIOIIEHHS.

[IpuMeHeHne MeTOI0B aHaJIN3a, OCHOBAaHHBIX HA pa3HUIIE PU3UKO-XUMHUUYECKUX CBOMCTB P3D.
Mertoabl ornpeiesieHusi UHIMBUAYaIbHBIX 3JIEMEHTOB B cMecu P32, MeTo bl onpeienienus npumeceit
B UHAMBUIYaJIbHBIX P30.

2.3. Onpejienenye mpruMecel HaTpuUsl ¥ Kaausi B okcraax P30 miaMeHHOM (hOTOMETPHUEH.

Bekpritie TBepapix mpod. OCoOEHHOCTH COCTABJIICHUS CXEM aHalu3a, BbIOOpa METOIIOB
aHajM3a, TMPEIBAPUTEIBHOM TIOATOTOBKH TMPOO, COAEPKAIIUX PEAKHe METaIbl. ATOMHO-
abcopOIMOHHBIC U ATOMHO-IMHUCCHOHHBIE METOIbI aHaNK3a. [lnamMenHas poTomMeTpus, BOSMOKHOCTH
1 OTPaHUYCHUS.

2.4. OupeneneHne IpuMecH esesa B okcuaax P30.

[TocnenoBarenbHOCTh OMEpPANM MPH MPOBEACHUU J000TO aHaiau3a. BaxkHOCTH KOHTPOIISA
coJiepKaHUsl TIPUMECEH, BIUAIONIMX Ha MOTpeOUTENbCcKuEe CBoOMcCTBa MarepuaioB. [lorpemHoctu
W3MEPECHHH, BIMSHUE YUCTOTHI peakTHBOB. [IpuMeHeHHe (HOTORIEKTPOKOIOpUMETpa MPU aHAIH3E
okcujioB P30.

Pa3nen 3. TurpumeTpuyeckne U paguoMeTpUIeCKUe METOAbI aHATU3A

3.1. KoMIIIeKCOHOMETPUYECKOe Ope/IeieHHE CYMMBI ITMPKOHUS U raduus. 3yveHne BIusHUS
COCTaBa pacTBOpa Ha MOTPEITHOCTH onpeeneHrs. CoekTpooToMeTpUUecKOe TUTPOBAHUE.

[IpuMeHeHne KOMIUIEKCOHOB TpPHM aHAIM3€ PEAKUX dJeMeHTOB. OmpeneseHne CyMMBbI
UPKOHUS U radHUs. YCTaHOBICHHE (PAKTOPOB, BIUSIONIMX HA ONpEACICHUE IIMPKOHUS U Ta(HHUS.
[Torpemnoctu. CieKTpodoTOMETPUYECKOE TUTPOBAHUE.

3.2._Anamu3 terpadropuna ypana. Pampomerpudeckoe onpesnenenue ypana. TutpuMerpudeckoe
olpe/ieNieHue BaJIEHTHBIX (hOpM ypaHa.

XUMUYEeCKHE METOIBI OTIpeIeTICHHs ypaHa. MeTo bl onpeeneHns BaIeHTHRIX (popM ypaHa.
OU3NKO-XUMUYECKUE METOIBI OTIpeieieH s ypaHa. OnpeeneHre npuMeceil B COeIMHEHUAX ypaHa.

Paznen 4. DaekTpoxuMmnyecKue MeTo/1bI aHAJIN3a

4.1. KoHayKToMeTpryecKoe onpeielieHHe coepykaHus JIAaHTaHa B PACTBOPAxX

[Ipsimble anexkTpoxumudeckre MeTopl. CrocoObl PUKCUPOBAHUS TOYKH 3KBUBAJIEHTHOCTH
IIPY TUTPUMETPUYECKOM ONPEIEICHUN PEAKUX JIEMEHTOB. KOHIYKTOMETpHUYECKOE TUTPOBAHUE.

4.2. V3ydenue BIMSHHS TPOIECCOB KOMIUICKCOOOPA30BAHUS Ha IMOTCHIIMOMETPUYECKOES
olpeeNeHrne HOHOB (hTOpa ¢ MOHOCENIEKTHBHBIM 3JIEKTPOIOM

[ToTreHImOMETpUYECKOE OTpENeIeHne MOHOB (TOpa B pacTBOpax W BIMSHHUE MPOIECCOB
KOMIUIEKCOOOpa3oBaHue Ha ux ompenenenue. [Ipumenenne OydepHbIX cMecei Ipu OnpeaeIeHUH
coJiep;kaHusi GTOPUI-UOHOB NPU COBMECTHOM NPUCYTCTBUU C LIMPKOHUEM.

4 O0beM yueOHO IuCIMIUIHHBL

T I
O0mas TpyA0eMKOCTh JUCHUILIHHBI IT0 y4eOHOMY IVIaHy 5) 180 135
KonTakTHas padoTa — ayAuTOPHBIE 3aHATHA: 2,67 96 72
JlaGopatopHble 3aHATUA 2,67 96 72
CamocrosiTesbHas padora (CP): 2,33 84 63
KonTakTHas camocrositebHas padoTa 0,2 0,15
2,33

CamocrosTenpHOE H3yYeHHE Pa3aesIoB TUCIUTUINHBI 83,8 62,85
Buja MTOroBOro KOHTpOJIS: 3a4yer
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AHHOTanuA padoyeii MPOrpaMMbI JTHCHUIIHHbI
«XHMHSA ¥ TEXHOJIOTHUSI PeIKUX METAJIJIOB H YPaHa»

1 Heap AucuMNIMHBI — (OPMUPOBAHHME MPAKTHUYECKUX HABBIKOB B OOJACTHU BBIJCIICHHUS,
OYMCTKH U Pa3JeJIeHUs pEIKUX 3JIEMEHTOB U ypaHa.
2 B pe3yabTare H3yYeHHs JHCHUILIMHBI 00y4YAIOIHIACS 10JKeH::
Obnadamyp clneayONMMA KOMIETCHIUAMEI U HHIUKATOPAMU UX TOCTHKEHHUS:
I[ICK 1.2.1; TICK 1.2.2; I[ICK 1.2.3; I[ICK-2.1.3; TIK-1.1; TIK-1.2; T1K-1.3; T1K-2.1; T1IK-2.2; [1IK-2.3;
[1K-3.2
3uamo:
— IpaBHJIa TEXHUKHU 0€30MaCHOCTH IpU paboTe C peAKUMH U PAJHOAKTUBHBIMH HJIEMEHTAMU;
—  OCHOBHBIE METO/BI KOJIMYECTBEHHOTO aHann3a IUpKoHus, P33 u ypana;
—  METObI BCKPBITUSI MUHEPAJIOB U COSIMHEHHUH PEAKUX 3JIEMEHTOB U ypaHa,
—  cnocoObI ¥ (paKTOpPBl MHTEHCU(PHUKAIIMY TPOIIECCOB BhIIIEIAYMBAHUS PEIKUX HIEMEHTOB U3 Py
Y TIPOJTYKTOB MX OOOTAIlICHHS;
—  OCHOBHBIE METO/IbI BbIJICTICHH S, KOHIICHTPUPOBAHUS U Pa3/ICICHHS PEIKUX DIIEMEHTOB;
—  OCHOBHBIE METO/BI MTOTyYSHHS HHIMBUAYATBHBIX COSAMHEHUH PEIKUX SJIEMEHTOB U ypaHa.
Ymemns:
— MPOBOJIUTH BCKPHITHE MUHEPAJIOB M COSAMHEHUH PEKUX SJIEMEHTOB U ypaHa,
— TPOBOJUTH BBIJEIICHUE, KOHIEHTPHUPOBAHUE U Pa3/ICICHNE PEIKUX METAIUIOB;
— TMPOBOJUTH KPUTUYECKUIN aHaIM3 MOJYy4aeMbIX Pe3yJbTAaTOB, MPOBOAUTH UX 0OpabOTKY H
COCTABIISITh OTYET O MPOJICTAHHON padoTe.
Braoemw:
—  METOAOJIOTHEH TPOBEIEHHS MPOLECCOB BHIIEIAYNBAHNSA, KUIKOCTHOM SKCTPAKINUHU, COPOIIHH,
PEIKCTPAKIINH U IeCOPOLIUU PEAKHX dJIEMEHTOB;
— HaBBIKAMU TPUTOTOBJIECHUS BOIHBIX PACTBOPOB CIOKHOT'O COJIEBOTO COCTaBa COJAEPKAIIUX
pelKue MeTauIbl U YpaH;
— HaBBIKAMU TIPUTOTOBJICHUS M TIOATOTOBKM OPTaHMYECKHX PACTBOPOB OSKCTPAre€HTOB JUIS
OKCTPAKIUHU PEAKHUX DJIEMEHTOB U ypaHa;
— HaBBIKAMHU TIOJTOTOBKH COPOEHTOB Pa3IMYHBIX KJIACCOB JUISI COPOIUH PEAKUX DJIEMEHTOB H
ypaHa,
— HaBBIKAMH  CHEKTPO(POTOMETPUYECKOTO, TUTPUMETPUYECKOTO W  T'PAaBUMETPHUECKOTO
OTIpeJIeJIEHUs] PEJIKUX METAIJIOB U ypaHa B )KUJKUX (ha3ax Mocie BbIIeTaunBaHus, SKCTPAKIU
U copOuuu;
— HaBBIKAMH pacyeTa OCHOBHBIX IapaMETPOB TIPOIECCOB BHIMEIAYNBAHNS, IKHIKOCTHOM
AKCTPAKIIUU U COPOIIHH.
3. KpaTkoe cofep:xaHue TUCHMIIJIHHBI
Bgenenue. [IpaBuiia TexHukH 0€30I1aCHOCTH.
OOm1re npaBuiia paboOTHI U paBHIIa 0€30MIaCHOCTH MPH paboTe B XUMHUecKoi taboparopui. Ilepas
TIOMOIITb. AHanmuTu4yeckue XapaKTEePUCTUKU. [IpaBuiIbHOCTS, BOCIPOU3BOIUMOCTb,
qyBCTBUTEIBHOCTb, MIPeesl OOHAPYKEHUS U CTaHAAPTHOE OTKIIOHEHUE aHATUTUYECKUX U3MEPEHUH.
Pazgen 1. Xumuueckue u pu3nyeckue MeTO/IbI KOJHYECTBEHHOI0 AaHAJIM3A PeIKUX 3JIEMEHTOB.
2.1. 'paBuMeTpruecKHii (BECOBOW) aHAIN3.
JIaGoparopnast pabora «BecoBoe ompeneneHue naHTaHa. BecoBoe ompeneneHune LUPKOHUS C
aMMHaKoM U (DeHUTIapCOHOBOM KUCIOTOM».
2.2. Turpumerpuueckuii (0ObEMHBI) aHAIH3.
JIaGoparopHast paboTta «OrmpeneneHnue KOHICHTPAUN PEAKO3EMETbHBIX METAIUIOB U IIUPKOHUS
METOZOM KOMITIEKCOHOMETPHUIECKOTO TUTPOBAHHUS.
JlaGoparopnass pabota «OmpeneneHue KOHIEHTpAalMM ypaHa MeTogoMm  (eppodocdaTHo-
BaHA/IaTHOT'O TUTPOBAHUS.
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2.3. CriektpopoTOMETPUIECKUI aHAIIH3.
JlaboparopHas pabota «OnpeaeneHue KOHIEHTPALUU HUPKOHUS C MTUPOKATEXUHOBBIM (PHOJIETOBBIM.
OrnpezienieHre KOHIIGHTPALMU PEAKUX MeTaJIoB ¢ Apcenaso [1I».
Pa3nen 2. IIpouecchbl BbIeJIa4uBaHUs.
3.1. JTaboparopHas pabota «BCKpBITHE IBIUATNTA CEPHOU KUCTIOTOM.
3.2. JIaboparopnast pabota «BckpbiTHE HIUPKOHOBOTO CIIEKA CEPHOM KUCIOTOMY.
Pa3nen 3. ’KugkocTHasi SIKCTPAKIUSL.
4.1. JlaGopatopHnas pabdota «M3yueHre KUHETHKH SKCTPAKIIUU C TOMOIIBIO TUPPY3NOHHON TUSHKU
C TIepEeMENIUBAHUEM).
4.2. JlabopatopHas pabota «IlomydueHne n30TepMbI IKCTPAKIIUK ITUPKOHUS B TpUOyTUIdOChHATY.
4.3. Jlabopatopuast pabota «Ilomyuerue wuzorepmbl kcTpakiiud UO2(NOs3)2 B TB® meromom
U3MeHeHus oobema (aszy.
4.4. JTabopatopHas padora «OmnpeeneHne cocTaBa IKCTParupyeMoro COeIMHESHUS.
4.5. JlabopatopHas pabora «l3ydyeHue yciaoBuii oOpa3oBaHHs TpeTbei (pa3bl MpU IKCTPAKIIHH
aMHHaMU).
Pa3nen 4. CopOunoHHbI€e MPOIECCHI.
5.1. JTabopaTtopHas padora «MloHOOOMEHHOE pa3/e/ieHne PEAKO3EMENIbHBIX 3JICMEHTOB.
5.2. JIaboparopuast pabora «CpaBHEHHE COpPOIMH ypaHa IPH HCIOJB30BAHUN KATHOHUTA H
AQHHOHUTAY.
5.3. JIaboparopuast padora «lcnons3zoBanue copoeara TBOKC-TB® s usBiieueHus ypaHay.

5.4. JTaboparopnas padota «CpasHenue copoeHtoB TBOKC-TH® u AB-17 st uzBnedeHust
IUPKOHUSD.

4 O0beM yueOHOM IHCIHIUTHHBL

. 8 cemectp
Buet y1eGHolt padorel 3E Akan. 4. | ACTpOH. u.

O01mas TpyA0eMKOCTh JUCHUIIIMHBI IT0 y4e0HOMY IVIaHy 6 216 162
KonTakTHas padora — ayAuTOPHbIE 3aHATHA: 2,67 96 72
JlaGoparopHble 3aHATHS 2,67 96 72
CamocrosiTesbHas padora (CP): 3,33 120 90
KonTakTHas camocrositenbHas padoTa 333 0,2 0,15
CaMocCTosTeTbHOC N3YICHHE Pa3/ICIIOB TUCIUILTHHBI ' 119,8 89,85
Buj nTOroBoro KOHTpoJIs: 3ayer

AHHOTaMA pado4eil NPOrpaMMbl JIMCHUIIIMHBI
«IIpoexTHpOBaHHE MPOU3BOACTB PEAKHX METAIOB)

1 Heap aumcuumiauHbl — (QopMupoBaHue y OOyyaroIIMXCsl KOMIETEHIMH B 00JacTH
MPOEKTUPOBAHUS TPOU3BOACTB PEAKMX METAIJIOB C yYETOM CHEelH(HUKH OTpacid M HOPMATHUBHO-
MIPaBOBOM Oa3bl.

2 B pe3yabTare u3yYeHHs JHCHUILIMHBI 00y4YaI0OLIMIACS 10KeH::

Obnadamp clneayONMMA KOMIETEHIMAMHI 1 HHIUKATOPAMU UX TOCTHKEHHUS:

IICK-1.1.1; TICK-1.1.2; TICK-1.1.3; I[ICK 1.2.1; TICK 2.2.1; TICK 2.2.3; I1K-3.1; TIK-3.3; T1K-4.1;
[1K-4.2; [1K-4.3; TIK-5.1; T1K-5.2; TIK-5.3
Snamo:
—  ITOPHUTM U CTIEHU(HUKY TPOESKTUPOBAHUS IPOU3BOJCTB PEKUX METAILIOB,
— OCHOBHBIE HOPMaTHUBHbBIE IOKYMEHTHI IIPU MPOESKTHPOBAHUH ITPOU3BO/ICTB PEAKUX METAJIIOB B
Poccuiickoit denepanuu;
— COBpEMEHHBIE TPeOOBaHUS K TEXHOJIOTUYECKHM CXEMaM, aJITOPUTM BBIOOpA ONTHMAIBLHOTO
BapUaHTa CXeMbI U 000PYIOBAHHS;
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— DIJIEMEHTHI CTPOMTEIBHOTO MPOCKTUPOBaHMS (IMPUHLMUIBI PACIONOKEHUS 000pyNOBaHUSA H
YCTAaHOBOK, CHOCOOBI HMX MOHTa)Xa ¥ JIEMOHTaXa M T.JI1.); CHOCOObI BHYTPHUIIEXOBOM
TPAHCIIOPTUPOBKU ChIPbsI, BCIIOMOTaTENIbHBIX MAaTEPUAIIOB, OTXO0B U TOTOBBIX IIPOYKTOB;

—  OpraHu3alMio KOHTPOJIS KaueCTBa UCXOAHOIO ChIPbs, IPOMEXYTOUHBIX M KOHEUHBIX POJYKTOB;

— CHCTEMYy KOHTpPOJII COpOCOB, BBIOPOCOB, COCTOSIHHSI OKpYKAIOIIEW HPHUPOJHON Cpeibl Ha
IPEINpPUATHH, B CAHUTAPHO-3alIUTHON 30HE M Ha CEIUTEOHON TEPPUTOPUHU, MEPONPHUATUSA T10
TEXHUKE 0€30MaCHOCTH U POMCAHUTAPHH.

Ymemn:

— IPOBOJIUTH CONOCTAaBUTEJIbHBIN aHAIM3 pPa3JIMYHBIX BAPUAHTOB TEXHOJOTMYECKUX CXEM H
BbIOMPATH ONTUMAJIbHBIN;

— KPUTHYECKH OLICHMBATh IPUHATBHIE TEXHOJIOIMYECKHE (TEXHUYECKHE) pEIIeHHs Ha OCHOBE
CaMOCTOSITENIbHOW pPAabOThl C TEXHUYECKOH M CIPABOYHON JIMTEpaTypod M BBIOJHEHUS
AHAJTMTUYECKHUX, PACUETHBIX U TpaduyecKux padorT;

— COCTaBJIATH MaTEepPHAJIbHBIA M SHEPreTHYECKH OallaHChl; MPOM3BOIUTH PACUETHl OCHOBHBIX
anmnaparos.

Braoemw:

—  HAaBBIKAMM aHAJIUTHUYECKOTO OCMBICIECHUS U KPUTUYECKON OLEHKU IPUHATHIX TEXHOJIOTMUECKUX
(TEXHHYECKHX ) PEIICHMIA;

— HaBBIKAMHM  BBIIOJHEHUS  AaHAJMTUYECKUX, PACUCTHBIX M rpaduuecKkux pabdoT  mpu
IIPOEKTUPOBAHUHM [TPOU3BOJICTBA PEAKUX IJIEMEHTOB;

—  HaBBIKaMM BbIOOpa OCHOBHOI'O M BCIIOMOI'ATEJILHOI'O TEXHOJIOTMYECKOI0 000PY10BaHUSL.

3. KpaTkoe coaep:kanue THCHMIINHbI

Pa3znea 1. OcHOBHBbIE MOHATHSA M HOPMATHBHasi 0a3a NMPOEKTHPOBAHUS NPOM3BO/CTB
peaxux MetaioB. Cnienuduka npeanpoeKTHONH CTaANH.

OpranuzalnoHHasl CTpyKTypa otpaciu. [‘eHepanbHbli mHpoekTHpoBILUK. [IprmepHast
CTPYKTypa IIPOEKTHOrO HHCTUTyTa. @OYHKIMHM TEXHOJOTMYECKOro OTAela W TEeXHoJora-
IIPOEKTUPOBILHUKA.

Enunble oTpacieBble METOIMYECKUE YKA3aHUS JIBYCTaJAUMHOIO MPOEKTHUPOBAHUS OOBEKTOB
KalUTaJIbHOrO cTpouTenbeTBa ['ockopnopanun «PocaToM», He UMEIOIIMX aHAJIOIOB HAa TEPPUTOPUU
P® u 3a ee mpenenamu (2017). Dranel U cTaguu MPOEKTUPOBaHMs. PeTpocneKTUBHBIN aHaIN3
aJITOPUTMa COBPEMEHHOT0 NMpoekTupoBanus B PO (mocneanue 15 ner). ['moccapuii no aucuumninHe
poeKTUpoBaHus. I'pagoctpontenbHbiil kKogeke PD.

Crenuduka npeInpoeKTHONH CTaAuM NPOEKTHPOBAHMS HPOM3BOJCTB PEAKHX METaJIOB.
OcCHOBHBIE JTOKYMEHTBHI. AJITOpUTM pa3pabOTKH, COTJIACOBaHHS M yTBepxaeHUss OO0OCHOBaHMI
unBectuuuit  (OBWH). J[loroBop, 3amanue Ha pa3paborky OBWH. Ilopsnok pa3paboTky,
cornmacoBanusi u yrepxkaeHuss OBWH. OcHoBHbIE TEXHMKO-3KOHOMHMYECKHE U (PUHAHCOBBIE
nokasarenu it yreepxkaenuss ObMH.

Hcxonuele naHHble Ha mnpoektupoBaHue. CocTtaB, MOPAIOK pa3pabOTKu, pasfenbl U
npunoxenus. IlepeueHb MCXOQHBIX AAHHBIX JUIsl MIPOEKTUPOBaHMS Haubojiee pacrlpoCTpaHEHHbBIX
oreparuii B MpOU3BOICTBE PEIKUX METAIIJIOB.

Pazgen 2. Ctaaus npoeKTHPOBAaHHUSA. AJITOPUTM COBPEMEHHOI0 NIPOEKTUPOBAHUSI.

2.1. CoctaB M cojepkaHUE MPOEKTA MPOU3BOJICTB PEAKUX METaIoB. ['JIaBHBIH WHXKEHEp
npoekTa: QyHKINK, 3a71a4, 0043aHHOCTH, MIpaBa.

OOBEKTHl KalUTAIBHOTO CTPOMUTENHCTBA (MPOU3BOACTBEHHOIO, HENPOU3BOACTBEHHOIO
Ha3HAa4YeHUs, JINHENHbIE). 3aJaHue Ha IPOEKTUPOBaHNE 0OBEKTOB MPOMU3BOJCTBEHHOTO HA3HAUEHUSI.
Cocras u conepxanue [Ipoekra. Cocta u cogep:xkanue Paboueil tokymeHTanuu.

KitoueBbie ¢purypsl pykoBoauTene (reHepaabHblii MPOEKTUPOBLIHK, [NIaBHBIN KOHCTPYKTOP,
IJIaBHBIA MH)KEHEP NMPOEKTa, 3aKa3UMK-3aCTPONIIMK, HAYYHBIH PYKOBOIUTENb U T.1.). DyHKIUH,
3amaun, oOs3aHHOCTH W TipaBa. CoctaB W cojaepxkanue dvactu lIpoekta «TexHoiormdeckue
peLEHUS.

2.2. DKOJOTUYECKUE aCHEeKThI IMPOSKTUPOBAHUS MPOU3BOJICTB PEIKUX DIIEMEHTOB
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DKOJOTHYECKHI MacrnopT MPOMBIIUIEHHOTO Hpeanpustus. OcoOEHHOCTH 3alOJHEHHS €ro
pa3zgenoB. 3arps3HEHHE OKpyXaromed cpeabl (autocdepsl, arMmocdepsl, TUIPOCPepsl)
IIPOMBIIIJIEHHBIMU NPEANPUATUAMU. VICTOUHUKY 3arpsi3HEHUs] U UICTOYHMKY BblaeneHus. Haubonee
pacnpoCcTpaHEHHbIE TPYIIIBI BEIIECTB XUMUUYECKOT0 3arpsi3HeHNs 0YBbl. OCHOBHBIE MEPONPUATHUS
1o 6opn0e ¢ 3arpsa3HeHneM aTMoc(EepHOTO BO3IyXa. AMMapaThl U YCTPOWCTBA ISl OYUCTKH BO3yXa
M Ta30B OT B3BEIICHHBIX YacTHIl (MbUIM WJIM TyMaHa). MepolpHsThs MO 3aluTe TUApochepsl.
Ouncrka CTOYHBIX BOJ, IPOMBINIIEHHBIX npennpustuii. [lokazatenu xavecrBa ouncrku (BIIK2,
OBYB, I1JK, I1/1C u mp.)

Krnaccudukanus NpoMBIIUICHHBIX NPEINPUATANR B 3aBUCUMOCTH OT BBIIETSEMBIX HUMHU
BpeaHbIX BemecTB. HopmaruBHBbIC mMoka3aTenu. Pa3mepsl canuTapHo-3amuTHON 30HBI (C33).
MeponpusiTisi 1O OXpaHEe OKpykawlier npupogHoil cpenbl. CaHupoBaHue (OYHCTKA) U
PEKYJIbTUBALIUSA TEPPUTOPUH (TEXHUUECKas, OMOJIOTHYecKast).

2.3. CroenuanbHble pas/ienbl IPOSKTUPOBAHMSI IPOMBIIUICHHBIX MPEANPUATHHA POU3BOICTBA
PEOKHUX METaJIOB.

CreuunanbHble pa3ienbl MPOSKTUPOBAHMS TMPOMBIIUICHHBIX MPEINpUITUN (OTOIUICHHE,
BEHTHWJISIIHS, BOJOCHA0KCHHE, KaHATH3AIHS U IP. ).

AHanu3 MaTepualoB, BBINOJIHEHHbIX MpoeKkTHbIMM opranuzauusMu (OBUH, Ilpoexra,
Pabouero npoexTa CTpOUTEIHCTBA (PEKOHCTPYKIIUH) U JIP. TPOU3BOJICTB PEIKUX METAIUIOB.

2.4. CtpouTenbHas YacTh IPOEKTA.

Tunsl TPOMBINIIEHHBIX 34aHUA (OJHO-, MHOTOATa)KHbIE, MAaBUJIBLOHHOIO THUIIA), IIar
KOJIOHH, BBICOTHl IOMEUIEHUH OT OTMETKM YHUCTOrO I0Jla JO HH3a HECYUIUX KOHCTPYKLIHMA
MIEPEKPHITUS B 3[1aHUSAX 0€3 MOCTOBBIX KPaHOB M C MOCTOBBIMHM KpaHamMu U T.N. Pacrosoxenue
o0opynoBaHusi BHe 34aHuUl. VHXeHepHble COOpPYKEHHUS W WX Ha3HAuYeHHEe. Y CIOBUSA
IIPOTUBONOXKApHOM 0€30M1aCHOCTH U B3PHIBOOIIACHOCTH 3AaHUM.

Paznen 3. KypcoBoe npoekTupoBaHue.

TpeGoBaHUsI K COAEPKAHHIO KypcoBOro mpoekrta (pasnen: TexHonormyeckas 4acTh) U
oopMIIeHHIO PacYeTHO-TIOSICHUTENBHOM 3anucKu. [ padudeckas 4acThb MpoeKTa.

Br160op 1 XapakTepucTHKa OCHOBHOI'O M BCIIOMOTATENbHOrO 00OpynoBaHUS. MeTonabl U
QJIITOPUTM pacyeTa (KOHCTPYHpPOBaHMs) OCHOBHOTI'O arrapara.

KUII, aBTomaTu3anus, MeXaHU3aIusl TEXHOJIOTUYECKUX MporieccoB. Opranusaiust KOHTPOJIsS
KauyecTBa npoayKuuu. TexHuka 6e30MacHOCTH U OXpaHa TpyAa.

BrinosHeHne KypcoBOro NpoeKTa o MHANBUIyaJIbHOMY 3aJaHHIO.

4 O0bem yueOHOM JTUCIUIUTHHEI

. 10 cemectp
Brer yuebuoii padots: 3E Akkan. 4. | ACTpoOH. 4.

OO0mas TPy10eMKOCTh THCIUTLIHHBI 3,0 108 81
KonTakTHas padora — ayAuTOPHbIC 3aHATHA: 0,89 32 24
Jlexun 0,445 16 12
[IpaxTuueckue 3ausatus (113) 0,445 16 12
CamocrosiTesibHast padoTa 2,11 76 57
KonTakTHas camocrostenpHas padboTa 04 0,3
CamocrosiTeIbHOE U3YUeHHUE Pa3/1eiI0B JUCIUILTUHBI 2,11 35,6 26,7
BrinonHeHne KypcoBOro nmpoeKkTa 40,0 30
Buabl KoHTpOJIA:

3ayer + + +
KypcoBoii mpoekT — 3a4eT ¢ OLeHKOH + + +

5.3. IncuumiIMHbI YacTu, GopMupyeMoii ydacTHHKAMHU 00pa30BaTeIbHbIX OTHOLIEHHIA
(IMCUMIIHHBIINO BBIOOPY)
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AHHOTaNus padoyeil MPOrpaMMbl JUCHUILITUHBI

«I/Imlceﬂepnaﬂ ICUXO0JIOTUA B TEXHOJIOI'MHU MAaTEpPUAJIOB COBpeMeHHOﬁ IHEPIrETUKU»

1. Heap AUCHUILUIMHBI — MPUOOPETEHHE CTYACHTAMH 3HAHWH B OO0JIACTH IICUXOJOTUHU
OpraHu3aliy JAeATeIbHOCTH JIoAe B cucTeMe '"delloBeK-MalInHa', denoBeK-mpodeccuoHanbHas
NeSTeNbHOCTD, Pa3BUTHE MPOPECCHOHATHHO BAKHBIX KAY€CTB Oy IyIIEro CreruaiucTa.

2. B pe3yabTaTe H3y4eHH sl TUCHHUILIMHBI 00yYaIOIHICA 10JKeH:

O0aagaTh cieyOIUMU KOMIETeHIMSAMH U MHHAMKATOPAMM MX JOCTUKEHM:

VK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; YK-3.6; YK-3.7; YK-3.8; YK-6.1; YK-6.2;

VK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-6.7; YK-9.1; YK-9.2; YK-9.3; IIK -6.1; I1K-6.3

3uamo:

— OCHOBHBIE TICHUXOJIOTUYECKHE TOHATUS (IICUXUKA, CO3HAHWE, WHJWBUJ, JHUYHOCTD,
WHUBUAYAIBHOCTD, ICUXUYECKHE MPOLIECCHI, CBOICTBA, COCTOSHUS U TIP.);

— MeTOJbl TICUXOJIOTUYECKUX UCCIIEIOBaHHIA (0OBeKTUBHBIE, omnucaTesbHbIE,
TICUXOJIOTHYECKOU TTOMOIIIN);

— mnpodeccroHalbHO Ba)KHbIE KaueCTBA 3HAUUMBIE 17151 Oy Ty1ei CrelUaaIbHOCTH;

— TICUXOJIOTUYECKYIO CYITHOCTh OOIICHHS,;

— KOHCTPYKTHBHBIE CIIOCOOBI pa3pelieHuss KOH(PIMKTHBIX CUTYAIIHA;

— TICUXOJOTHYECKHUE OCOOCHHOCTH Pa3BUTHUS MAJION COITUATBHOM TPYIIIBI (KOJUICKTHBA);

Ymemns:

— MPOEKTHPOBATh U MOAJEPKUBATH IICHXOJIOTMYECKU OE30MacHbIE YCIOBUS IEATEILHOCTH B
CIIOKHBIX CHCTEMaX YeJIOBEK-MallllHa;

— paboTaThb B KOJUICKTHUBE, COTPYAHHMYaThb C KOJIJIETaMH, pa3peniarb KOH(IUKTHBIE
CUTYallUu;

— aHaTU3UpPOBATh CBOM BO3MOXKHOCTH  HMCIOJB30BaTh  METOJBI  CaMOJIMArHOCTUKH,
CaMOII03HaHUS U CAMOBOCITUTAHMS,

Braoemu:

— HaBBIKAMH TICUXOJIOTUYECKOTO CaMOaHaIN3a U CaMOPETyJIUPOBaHUs, HEOOXOTUMBIMU

— Juist 3¢ deKTUBHOM 1 Oe30nacHOi NpodeccuoHaAIbHOMN AesITeNbHOCTH;

— TEOPETHYECKHUMH W MPAKTUYECKUMHU HaBBIKAMH ITUTAHUPOBAHUS MPO(EeCcCHOHATHHOM
NEeSTEeILHOCTH, 1IeJICTIONIaraHus U pa3padOTKU ONTUMAIIBHBIX MPOTPaMM peaTn3aluy 1elu.

— HaBBIKAMH MEXIMYHOCTHOTO OOIIICHHSL.

3. KpaTkoe conep:kanue THCHUTLIMHBI

Pazoen 1. Ilcuxonozus uenogexa u e2o npogheccuoHarbHas 0esimenbHOCHb

OO01mas xapakTepuCTHUKa IICUXOJOTUH KaK HAYyKU

1.1 O6mias xapakTepucTUKa IICUXOJIOTUU KaK HayKu. MeTo bl ICUXOJIOTHH

1.2 OO6uree MOHATHE O JIMIHOCTH

1.3 JIM4HOCTH U €€ TICHXUIECKHIE CBOWCTBA

1.4 Tlo3naBarenbHBIC MPOIIECCHI JIMYHOCTH

1.5 DMonuoHanbEHO-BOJIEBBIE MTPOLECCHI JIUYHOCTH

1.6 Tlcuxomorust mpohecCHOHAEHON AESTeFHOCTH

Pa3zoen 2. Yenosex kak yuacmuux mpyoogozo npoyecca

2.1 OcHOBHBIE 3TaMnbl pa3BUTHS CYOBEKTa TPy

2.2 TpynoBas MOTHBALMA U YAOBIETBOPEHHOCTh TPYIOM

2.3 llenenosnaraHue U MJIaHUPOBAaHUE B MPOPECCUOHATBHON JIESITEbHOCTH
2.4 TlpodeccronanbHas KOMMYHHKAITUS

2.5 Ilcuxonorust KOH(PIMKTA

2.6 Tlcuxomorus COBMECTHOTO TpyJia

2.7 Tlcuxomnorus ynpaBieHUs

2.8 Crpecc u ero npoduIakTUKa
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OO11ee KOTMYECTBO pa3zesion 2.

4. O6beM yueOHOM TUCITUILINHBI

O0beM TUCHHMIIIMHBI
Bup yueOHoii padoThI Axan. | Acip.
3E
. .

OO61ast Tpy10€eMKOCTh TUCHHIIMHBI 2 12 54
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS 0,88 32,0 24
Jlexuun 0,44 16,0 12
[Ipaktuueckue 3anstus (I13) 0,44 16,0 12
CamocrosiTesbHasi padoTa 1,11 40 30
KonTakTHas camocrositenbHas padboTa 0,2 0,15

1,11
CamocrosaTenbHOe H3yYeHHE Pa3AeIoB TUCIUTUINHBI 39,8 29,85
Buj xonTpoJIsn: 3auer

AHHOTanus padoyeii mporpaMmMbl AUCHMIIIUHBI
«Pycckuii 13bIK M KyJbTYpPa pe4d B TeXHOJIOTHM MAaTEPHAJIOB COBPEMEHHOI JHePreTHKMW»

1. Heap aucuuMmauHbl — GopMupoBaHue NPOPecCHOHATBHON KyJIbTYpbl peuyeBOro OOIIEHUS,

CTIOCOOHOTO PEaTM30BhIBATh CBOM KOMMYHUKATHBHBIE TIOTPEOHOCTH B COBPEMEHHOM OOIIIECTBE HA

OCHOBE MNPHUHUUIOB 3((PEeKTUBHOCTH, KOMMYHMKATHBHOM 11€1€CO00pa3HOCTH, JIMYHOIO

JOCTOWHCTBA, BEICOKOW 00IIeH 1 MPo(hecCHOHAIbHON KYJIBTYPBI, YBKEHUS K APYTHM JIFOIIM

2. B pe3yabTare u3y4yeHHs JHCHHUIJIMHBI 00yYaIOUIUACS 0JIKEH:

Oénaoamp cnenyrolmMMUA KOMIIETEHIMSMH U UHIUKATOPAMU UX JOCTH)KECHUS:

YK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.8; YK-4.9; [1K-2.2

3namp:

- OCHOBHBIE ITOHATHUSL Kypca: A3bIK, peUb, TEKCT, PYHKLINOHAIbHbIE CTUIIM, peUeBasi CUTyalus, I3bIKOBAs

JIMYHOCTB;

- crieuru UKy YCTHOW M MMCbMEHHOU peyu;

- OCOOEHHOCTH COBPEMEHHOM COLMOJUMHIBUCTUYECKOM CUTyallUh M OCOOEHHOCTH PpPEYeBOrO

MTOBE/ICHHS COBPEMEHHOTO POCCUMCKOTO FOCCIYXKAIIETo;

- 9TUKY U 3TUKET NPOPECCHOHATIBHOIO PEUeBOro OOIICHUS;

- 0COOEHHOCTH O(UIMANBHO-IEIOBOIO CTHJIA U OOMXOAHO-AEI0BOI0 MOJCTHIIS, CBA3AHHOIO C
npodeccnoHaNIbHOM 1eATEIbHOCTBIO TOCCIIYKAILET0;

- creun(uKy U )KaHPbl HAYYHOTO CTHJIS pe4H, KOMITO3UIIMOHHYIO CTPYKTYPY M S3BIKOBBIE CPE/ICTBA
o(opMIIeHHsE MarucTepcKou auccepTanum;

- HOPMBI JIUTEPATYPHOTO SI3bIKa;

- MpaBuJIa MOATOTOBKU TEKCTOB Pa3HbIX BUJIOB ITyOJIMYHOIO BBICTYIUICHHUS, IPUEMbI YOXKICHUS U
3aKOHBI HEKOH()IMKTHON KOMMYHUKAIUH.

Ymemes:

- JIOTUYECKU BEPHO, APIYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U MIHCbMEHHYIO PEUb,

- TpaHC(OPMUPOBATH MMCbMEHHBIHN TEKCT B YCTHYIO (OPMY peuH;

- COCTaBJIATH JIENIOBBIE JOKYMEHTBI B COOTBETCTBUU C HOPMAaTHBHBIMH TPEOOBAHUSIMU;

- CO3[aBaTh HA OCHOBE HAY4YHOI'O IPOM3BEJEHUS BTOPUYHBIE >KaHPBI MMCbMEHHOIO TEKCTA (TE3MCHI,
aHHOTaIHMIo, pedepar) U 0POPMUTH MATUCTEPCKYIO AUCCEPTALUIO, CIeyss HOpMaM Hay4yHOH peyn;
- HaXOJIUTh B TEKCTE peueBble OMNOKN U YCTPAHITh UX;

- COCTaBJIAITh TEKCT MyOJIMYHOTO BBICTYIUICHHUS (peyb, J0KIal, HAyYHOE COOOIIEHNE) U BBICTYIATh
yOJIMYHO C pa3HBIMM KOMMYHUKATUBHBIMU HAMEPEHUSIMH.

Bnaoemy:
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- KyJIbTYpO#l IpodecCnoHaIbHO-1€I0BOM U HAYyYHOW peur B MTMCbMEHHOH U YCTHOM opme;

- pEuYeBBIM ATHUKETOM I PEIICHHS 3a7a4 y4eOHO-HAydYHOTO W MPO(ECCHOHATBLHOTO OOIIEHUS B
cdepe rocy1apCTBEHHOM CITYKOBI;

- HOpMaMHM PYCCKOTO 5I3bIKa;

- ocHOBaMH 3(()eKTUBHONW KOMMYHHUKAIMH (HaBBIKAMU ITYOJUYHOM peuu, apryMeHTaIlH, BEACHUS
JUCKYCCUU) TIpH 0OOYYEHUU B By3€ U B MPO(ECCHOHANBHOMN JeSTeIbHOCTH MPU B3aUMOJICHCTBUU C
rpakJaHaMy U KOJUIETaMHU B KOJUIEKTHBE

3. KpaTkoe coaep:kaHue THCHMILIHHBI

1. BBenenue B npeamer.

3azayM ¥ MECTO Kypca B IIOATOTOBKE MArucCTpa, FOTOBSIIETOCS K Kapbepe IOCCIIYKaIIETo.
[Tpobnema mpecTuka U BOCTpEOOBAaHHOCTH PEUEBOM KyAbTYpHl B Halle Bpems. OCHOBHBIC TTOHATHS
Kypca; CTpYKTypa HallMOHATIBHOT O A3bIKa, Pl kak MUpoBoii s13bIK. BiinsiHue s3b1ka Ha GopMUpOBaHUE
JUYHOCTH 4YeNIOBEKa, IMOHSITHE SI3BIKOBAs JHMYHOCTh. OCOOCHHOCTH THUIHM3UPOBAHHOM S3BIKOBOM
JIMYHOCTH FOCYIapCTBEHHOIO CIIYKAIET0 U THUIIBI PEYEBOM KYJIbTYPBI F'OCCIyKalIero. Pycckuil A3bIk
KaK Croco0 CyHIECTBOBAHMSI PYCCKOTO HAI[MOHAIBHOTO MBIIUIEHUS U PYCCKOW KYJIbTYpPhl M Kak
3HaKoBas cucreMa nepenayd uHpopmauuu. TuIbl peueBbIX CHUTyauud U (QYHKLIHOHAIbHbIE
Pa3HOBUIHOCTH COBPEMEHHOTO PYCCKOTrO s3bika. OduuuanbHble W HEO(PHUIMAIBHBIE CHTYallud
00ILLIEeHUS..

2. KyabTypa 1eJ10BOro oo1eHus.

OcobeHHocTH  OGUIMATIBHO-AEIOBOrO CTHIAS W cdepbl ero  (QpyHKIHMOHUPOBAHMSL.
XapakTepucTuKa 0OUX0THO-/IETOBOTO MOJCTHIIS, CBA3aHHOTO C MPOPECCHOHATBHOMN e TETEHOCTHIO
TOCCITY’KaIllero; UCTOPUS JAEJI0BOTO A3bIKA; YCTHBIE (POPMBI J1€IOBON pPEUH.

Crporocts HOpM NMUCBMEHHOW (OopMBbI AenoBoro odmeHus. JKaHpbl TUCHbMEHHON J1€10BOM
KOMMYyHHUKaluu. KaHueaspckuif JOKYMEHT Kak OcCOOBbIM THI TEKCTa; CTPYKTypa M IpaBuia
COCTaBIICHUS JOKYMEHTOB. VHTepHamMOHAIbHBIE CBOWCTBA PYCCKOH OQHUIMAIHHO-AEIOBOMI
IMMCbMEHHOU peun. PedueBoil 3ITUKET B J€J10BOM NIEPEIUCKE. .

3. KyabTypa Hay4uHoii peun.

OCOOEHHOCTH HAy4YyHOTrO CTHJIS peYd U €ro pasHOBUIHOCTH. JKaHpbl HaydHOTO CTHIIS, C
KOTOpPHIMH pabOTaeT MarucTpaHT (aHHOTalus, pedepar, cTaThs, TOKIAA, TE3UCHl JIOKIIAMA,
IIpe3eHTalMsl, MarucTepcKas auccepranus). Buasl komnpeccuu.

Odopmnenne HaydyHOH KBanupuKaUWOHHONW paboThl. CTpyKTypa Hay4HOH paboOTHI.
PyOpuxanus Texcra: rinasbl, paznensl. Odopmienue Oubnuorpaduu, muratel. CHocku. Crncok
HCIIOJIb30BAHHOM JIUTEPATYPBI.

4. HopMaTUBHBIH aCNeKT KYJIbTYPbI pedn

Onpenenenne NOHATUN «SI3bIKOBas HOPMa», «BAPUAHTHOCTb HOPMBI», «KOAUGDUKAIUI» U
«(haxTop conManbHOrO MpecTukay. [IpaBUIbHOCTD M MAacCTEPCTBO peur. Pa3HOBUAHOCTH S3BIKOBBIX
HOpM. IIponsHocuTensHbIE HOPMBI PyCCKOTO JIUTEpaTypHOro si3bika (PJLA).

Jlexcnueckue HOpMbI PJISI m nmpuumHBl MX HapylieHUs. PacnpocTpaHEHHBIE JIEKCUYECKHE
OLIMOKU: TJIEOHA3M U TaBTOJIOTHSI.

I'pammaTtueckue Hopmbl PJISL, cinydam ux Hapymenus. TpynHble ciaydau ynoTpeOieHUs
UMEH CYIIECTBUTEIbHbBIX. MI3MEHEHNUs, MPOUCXOAAIINE B YIOTPEOJICHUH YUCIUTENbHBIX. TpyaHbIe
ClIydal MMEHHOI'O0 M TJIarojibHOro ymnpamieHus. CoriacoBaHME MOMJIEKAIIEro M CKa3yeMoro B
¢dopmax uncna. YrnorpebiaeHue aeenpuyacTHbIX 000pOTOB.

Opdorpaduueckre v MyHKTyallHOHHbIE HOPMBI, aKTYaJIbHBIE IS I€JI0BOTO MHUChMa.

5. IoaroroBka myoIMYHBIX BHICTYIIEHUH B Pa3HBIX KaHPAX.

Ponb puTOopHKM B MOArOTOBKE Trocciyxamux. OcoOeHHOCTH MyOIMIIMCTHYECKOTO CTHIIS
peun. IloHaTre ycTHOro myOJMYHOIO BBICTYIUIEHHUS, €r0 BHUJIbBI M OOIIME MpaBUiia MOATOTOBKHU
MyOJIMYHOTO BHICTYIUICHUSI.

OcobenHoctu ybOexaaromied peun u ee BUAbl. [loHsATHE aprymMeHTalMd M TpaBuia
aprymMeHTanuu. BpiOOp apryMeHTOB B 3aBHCHUMOCTH OT THIA ayguTopuu. Poib myOnMYHBIX
JTUCKyCCU B COBpeMeHHOM ob1ecTBe. [loaroroBka kK AUCKYyCCHUU U MpaBUjIa y4acTus B HEH.
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4. O6beM yueOHOM AMCIIATUTHHEL

Buapl yue6HOM paboThI 3E Axa. Actp. 9
q
O0masi TPpyaoeMKOCTh AUCHMIUIMHBI IO Yy4eOHOMY 2 12 54
JIaHy
AyIUTOPHBIE 3aHATHS: 0,9 32 24,3
Jlexnmonneie 3ansTus (J13) 0,45 16 12
[Ipaktuueckue 3anstus (I13) 0,45 16 12
CamocrosiTesbHasi padora (CP): 11 40 30
KoHnTakTHas camocTosiTespHas padboTa 0,2 0,15
Pedepar/CamocTosTenpHas mpakTuieckas padbora 11 20 15
CamocTosTeIbHOE U3YICHHUE Pa3/IeIOB JUCIUILTAHBI 19,8 14,85
Buj konTpos: 3auer / 3K3aMeH 3a4yer 3a4yer

AHHOTanus padoyeil MPorpaMMbl JUCHUILUINHBI

«OCcHOBBI MEHCIXKMCHTA U MAPKETUHI'A B TEXHOJOTMH MaTEPpUAJIOB COBpeMEHHOﬁ
SHEPIrE€TUKN»

1 Heap JUCHMIJMHBI — TIOJXYYCHHE CHUCTEMbl 3HAaHUH O 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHMSI XUMHUYECKOTO TPOM3BOJICTBA B CHUCTEME HAIMOHAJIBHOW HSKOHOMHUKH,
MPEJICTABICHUA B OOJIACTH MapKETHUHTA M MEHEDKMEHTA, BKIIOYAas METOJOJIOTHYSCKUE OCHOBBI H
3aKOHOMEPHOCTH, (DYHKIIHMU, METOJbl, OPraHU3AIOHHBIE CTPYKTYpPbI, OPraHU3alMIO0 IPOIIECCOB,
TEXHUKY W TEXHOJOTHI0 MAapKETHHTra W MCHEDKMEHTA B YCJIOBHSX PBIHOYHOW 3KOHOMHKH;
3aJ10’KeHUEe OCHOB MPO(ECCHOHATBHON JesTeIbHOCTUA OaKataBpoOB.

2 B pe3yabTaTe H3y4eHHUs] UCHUTLUINHBI 00yYAIOLIUICH T0JIKeH:

Obaaoams cneayoUUMI KOMIIETEHIIUSAMU U HHINKATOPAMU UX JJOCTUKCHHUS:

VK-3.2; VK-3.4; VK-3.5; VK-3.7; VK-3.8; IIK-6.1, IIK-6.2; IIK-6.3.

3namy:

- OCHOBBI 9KOHOMHYECKOH KYJIbTYPBI, B TOM YHCIIe (PUHAHCOBOW IPaMOTHOCTH.

Ymems:

- WCIOJNB30BaTh 3HAHHWS OCHOB JKOHOMHUKH TPHU TPUHATAH OOOCHOBAaHHBIX PEIICHUN B
Pa3IUYHBIX 00JIACTAX JAEATEIHHOCTH.

Braoemu:

- HaBBIKAMHU BBIOOpPA SKOHOMHYECKH OOOCHOBAHHBIX PEIICHHA B Pa3IMYHBIX 00JACTSIX

KHU3HEIEATEILHOCTH.

3 Kparkoe conep:kanue JUCUUNIUHBI

Pazoen 1. Ocnogwl ynpagnenun npeonpusmuem

Beenenue. [Ipeamer, MeTo U cofiepkaHue TUCHUIUIMHBL. Teopust yrnpasieHus. CyIIHOCTh U
comepkanue ymnpabineHus. OcHOBHbIE TOHATUSA d(dexkTuBHOCTH ympaBieHus. Crenuduka
YIPaBICHUYECKON JIESITEIHPHOCTH, COBPEMEHHBIE MPOOJIEMBI YIpaBieHUsA. 3aKOHOMEPHOCTH U
npuHOUbl yrpaBineHus. CyObeKTHBHBIE M OOBEKTHBHBIE (hakTopsl B ympaBieHuHu. Cucrema
VIpaBlIeHUsT TPEANPUIATHEM M ee CTpykTypa. OmneHka 3¢deKTHBHOCTH ymnpaBieHus. [loHsThe
CHUCTEMBI YIpaBJICHUS, pacrpeaeieHne (yHKIHN, MOJHOMOYHN W OTBETCTBEHHOCTH. [IpuMHIMTIBI
MOCTPOCHUSI CHCTEMbI  ympaBieHus. LleHTpanmu3anuss ©  JACUEHTpalu3alus  YIpaBIICHUS.
JlenerupoBaHue TOJHOMOYMU B TIpoleccax ympaBieHus. OpraHu3anydoHHas CTPYKTypa
npennpusaTus u ux Buabl. [lokazarenu 3pPeKTHBHOCTH yIpaBICHHUS.

Pazoen 2. Ocnosvt menedsycmenma

Ilenmu B cucteme ympaBieHus. Pa3paboTka cTpareruii W IiaHoOB opranu3anuu. llemm wu
[[eeTIolaraHue B yhpaBieHWH. Poilb [enu B OpraHU3allid U OCYIIECTBICHHH IPOIECCOB
ympasieHus, kinaccudukamus neneit. [loctpoenue nepena neneit. Coderanue paznooOpasus enei u
¢byakuit MmenemxmenTa. Cucrema ympapieHus mo ueism. CTpaTerus U TaKTHKA YIPaBIICHUS.
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CymHocTh, NMPUHLUUIOBL M METOAB! IaHupoBaHusi. [Iporecc BelpaboTku crpareruu. Dopmbl
TEKyILEro IUIAHUpOBaHUA. TexHonorus pa3pabOTKU W TNPUHATHA YIPABICHUECKUX PpELICHUH.
Pazpabotka ynpaBieHdeckux peuieHuil. [loHsTHEe M KiIacCUpUKAIMS YIPABICHYECKUX pPEIICHUH,
OCHOBOIIOJIAraroIKe 3JIEMEHTHI JEATEIBHOCTH, YCIOBUS U KPUTEPUU IIPUHATHS PELLICHUN, IIPOLIECC U
MOZICJI IIPUHATHUS YIPABICHYECKUX PELICHUN, pealu3alys yIpPaBICHUYECKUX pelleHuil. Biacte B
cucTeMe ynpasiceHus. JIunepcTBo u cTuib ynpasiaeHus. OTHOLIEHUS BJIACTU B CUCTEME YIIPABICHUS.
[IoHsATHE ¥ TUIIOJIOTHS BIACTH; BJIACTh U aBTOPUTET MEHEMKepa. FICTOYHUKY BIacTU B YIIPaBICHUU
OpraHM3alnyel; MapTHEPCTBO B IPOLECCAX MEHEDKMEHTA. JIMAepcTBO M CTHIIb yIIPaBJICHHS.
[Tponiecchl (opMUpoOBaHHS M OCHOBHBIE COCTABJISIOIIME JHAEPCTBA. MOTHBAIlMOHHBIE OCHOBBI
yIipaBJIeHUs] U KOHQUIMKTHL. ['pynnoBas AMHAMUKa U KOHQIIUKTBI.

Pazoen 3. Ocnosvl mapkemuHnea.

MapkeTUHI Kak CHUCTeMa YIPaBJICHMs, PEryluMpoOBaHUs W H3y4eHMs pbiHKa. IloHsaTue
MapkeTuHra. [IpoucxoxaeHue u CylnHOCTh MAapKETUHIa, 1€ MapKeTUHra. OCHOBHBIE NIPU3HAKU
MapKETUHIOBOrO CThis ymnpasieHusd. Konunenumu MapkeTtuHra. OCHOBHBIE BHIBI MAapKETHHTA.
MapketunroBas cpena. Kowmmexkc MapketuHra. OCHOBHBIE MapKETHHIOBBIE HHCTPYMEHTHI.
Coneprxanue U mpolecc ynpasieHUs MapkeTuHroM. OcHoBHble (pyHKIMM MapkeTuHra. ToBapHas,
[IEHOBas, COBITOBAs U KOMMYHUKALIMOHHAsI MOJUTHKH (upmbl. ToBapHsie crparernu. PaspaboTka
HOBBIX TOBapOB.

4 O0beM y4eOHOi TMCHUIIJIMHBI

Bup y4eoHoii padoThI Obm.em pucIMmIINHEL
3E Akan. 4. AcTtp.u.
OO0mast Tpy10€eMKOCTh M CHHIJIMHBI 3 108 81
KonTakTHasi pa6oTa — ayAUTOPHbIE 3aHATHA: 0,89 32 24
Jlexuun 0,44 16 12
[IpaxTnueckue 3ansatus (113) 0,44 16 12
JIaGoparopHbie paboTsl (JIP) - - -
CamocrosiTesbHasi padoTa 2,10 76 57
KonTakTHas camocrositenbHas padoTa 0,2 0,15
2,10
CamocrosiTenbHOE U3YyUeHHUE Pa31eiI0B JUCLIUILTUHBI 75,8 56,85
Buj uTOroBoro KOHTpoOJIs: 3auer

AHHOTaus padoyeil MPorpaMMbl JUCHUILINHBI

«OCHOBBI TEXHHY€ECKOT'0 PeryJTMPOBAaHUSA U YIIPABJIeHUs KAUYeCTBOM B TEXHOJIOTHHU
MaTepHaJIOB COBPEeMEHHOM IHEPreTUKM»

1. Ieab AMCHMIJIMHBI — TOJTyY€HUE CUCTEMBI 3HAaHUM 00 yrpaBJIeHUU KaYeCTBOM Ha MPEIIPUATHIX
B CHCTEME HAIMOHAJIBHON JKOHOMMKH, BKJIFOYAs METOJOJIOTMYECKHE OCHOBBI M 3aKOHOMEPHOCTH
YIPABJICHUS Ka4e€CTBOM B YCJIOBHUSAX PBIHOYHOM DKOHOMHUKHM M BHEIPEHUE PE3yIbTAaTOB HAy4HO-
TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B peaibHbI CEKTOP IKOHOMUKH.
2 B pe3yabTare H3y4eHusi AUCHHUINIHHBI 00YYAOUIMTACH T0JIKEH:
Obna0amp cnenyrOIMMUA KOMIETEHIMSIMY U UHIMKATOPAMU MX JTOCTHIKEHUS:
VK-3.2; YK-3.4; YK-3.5; YK-3.7; YK-3.8; [1IK-6.1; TIK-6.2; ITK-6.3
3uamo:
- TPUHLHUIBI COCTABJIEHHUS TEXHUYECKOW JOKyMeHTauuu (TpadukoB pabOT, MHCTPYKLHMH,
IUTAaHOB, CMET, 3as8BOK Ha MaTepHalibl U 000pyA0BaHHE) U JIp.;
- TEOpeTUYECKHE OCHOBBI M METO/IbI BEIPAOOTKH 1€l U cTpaTteruu Ou3Heca;
- TPUHLIUIBI TOATOTOBKHA JOKYMEHTALMHU IS CO3[aHUs CHCTEMBI MEHE)KMEHTa KadecTBa
IIPEAIPUATHS;
- METOJIbl ¥ TEXHOJIOTUY NPUHATHS ¥ PEATTN3aLAN YIIPABICHYECKUX PELICHUMN.
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Ymemnw:

- pa3pabaThiBaTh TEXHHYECKYIO JTOKYMEHTAIIHIO;

- TIPUHMAMATH YIPaBICHYECKHUE PELICHUS U OPTaHU30BBIBATh HX BBHITIOJIHEHUE;

- cobupatp, 00pabaTbIBaTh TEXHUUYECKYIO HH(POPMAIIHIO;

- paboTaTh C yIpaBIEHYECKOM JTOKYMEHTALUEH, IOJIB30BAaThCS 3aKOHAM, HOpPMaMu W
NpaBWIaMH /IMUHHCTPATUBHON JIESTEIBHOCTH;
pacrpenenats 00sI3aHHOCTH M OTBETCTBEHHOCTb;
UCIIOJIF30BATh METO/IbI MOTHBAIIMHU [IEPCOHAIIA,;
KOHTPOJMPOBATD U PETYIUPOBATH UCIIOIHEHHE IJIAHOB.
Bnaoemy:
CIIOCOOHOCTBIO B COCTABE KOJUIEKTUBA UCTIOIHHUTEIICH y4acTBOBATH B IIPOEKTHBIX paboTax 1o
CO3JIaHHIO U IPOM3BOJICTBY MaTEPHAJIOB COBPEMEHHOM SHEPTeTUKH;

- HaBBIKAMHU IPUMEHEHHS ONTUMAJIBHBIX ITOJIXO/I0B JUIS TUarHOCTUKY M aHAJIN3a PHIHKA,;

- UWHCTpyMeHTaMu 3(P(PEKTUBHOTO YIIPABICHUSI.

3. KpaTkoe conepskanue THCHUILIMHBI

1. OcHoBBI yIIpaBJieHHS KAYe€CTBOM HA NMPeINPUITHH

1.1 Beeoenue. Ilpeomem, memoo u coodepircanue Oucuyuniunwl. Teopus yHnpaBICHUS:
ylpaBJeHHe Kak MOTPeOHOCTh U KakK (PaKTop ycmexa AesiTebHOCTH, CYIIHOCTh U COJEp)KaHUE
VIpaBIICHUS, MECTO TCOPHUH YIPABJICHHUS KAYECTBOM B CUCTEME COBPEMCHHBIX 3HAHMM, CTieIH(HKa
yIPaBICHUYECKONH  JEATETbHOCTH,  COBPEMEHHBbIE  MIPOOJEMBbI  YIPaBICHUS  KAa4€CTBOM.
3aKOHOMEPHOCTH ¥ MPUHITUIIBI YIIPABJICHHUS KAYeCTBOM: CYObEKTHBHBIC U OOBEKTUBHBIC (DAKTOPBHI.

1.2 Cucmema ynpasnenus kauecmeéom Ha npeonpuamuu. Quenka I¢hpexmusnocmu
ynpaenenus Kauecmeom. CucTeMa YIpPaBIEHUS KA4eCTBOM: IOHSATHUE CUCTEMBI YIPAaBICHUS,
pacnpenernenue (GyHKIHUH, MMOJTHOMOYMNA M OTBETCTBEHHOCTH, NPHHIIMAIBI TOCTPOCHHUS CHCTEM
yhOpaBieHUs KauecTBOM. lleHTpanmusanuss M JA€LEHTpaM3alus YIOpPaBJICHUS, [eJIEerUpOBaHUE
MOJIHOMOYUI B TpoIeccax yrpaBieHHs KadecTBOM. OCHOBHBIC TMOHSATHS J(PPEKTUBHOCTH
ynpaBieHus kauecTBoM. [lokazaTenu 3(eKTUBHOCTH YIIPaBIEHUSI KAYECTBOM.

2. OCHOBBI CHCTEMBbI MEHEIKMEHTA KauecTBa

2.1 I{enu ¢ cucmeme ynpagnenun kayecmeom. llenu B ynpaBieHHM KayeCTBOM: pOJIb LENIU B
OpraHM3alMi W OCYILIECTBICHUM IPOLECCOB YIpPAaBICHUs, KiIacCU(pUKaLus Iesied, MOCTpPOeHHE
JiepeBa 1eNeil; coueTanne pasHooOpasus 1nemneit 1 QyHKIUH MEeHePKMEHTa; CHCTeMa YIIPaBISHUS 110
[EIsIM; CTpaTeTWss W TaKTWKa YIpaBlieHWuss KadecTBOM. CyYIIHOCTh, TPHHIUIBI W METOJbI
ianupoBanus. [Iporecc BbpaGoTku ctparerun. MOpMbl TEKYIIETO IUIAHUPOBAHMS YIPaBICHHUS
KauecTBOM. BHenpeHue pe3yJbTaTOB HAY4YHO- TEXHHMUYECKUX W MPOEKTHO-KOHCTPYKTOPCKUX
pa3paboToOK B peanbHbIN CEKTOP IKOHOMHUKHU.

2.2 Texnonocusa paspabomku u RPpUHAMUA ynpaeneHyeckux pewienuil. Pa3paboTka
yIpPaBICHUECKUX  PELICHUI: TMOHATHE ¢  KiIacCUUKAlMs  YIPaBICHUYECKHX  PELICHHH,
OCHOBOIIOJIATral0IIHNE AIEMEHTHI e TEHLHOCTH, YCIIOBUS U KPUTEPHUH MIPUHSATHS PEIICHUM, TTPOIIECC U
MOJIETIH TIPUHSATHUS YIIPABICHYECKUX PEIICHUI, peaan3aliis ypaBIeHUYEeCKUX PEIICHHH.

3. Ynpaenenue nepconanom

3.1 Bnacmuv 6 cucmeme ynpagnenus. Jludepcmeo u cmunv ynpaenenus. OTHOIICHUS BIaCTU
B CHCTEME YIPaBJICHHS: TIOHATHE U TUTIOJIOTHS BJIACTH; BJIACTh M aBTOPHTET MEHEKepa; PU3HAKH,
(akToOpbl W TPOSIBIICHUS HEYNPABISEMOCTH; MCTOYHHUKH BJIACTH B YIPABICHUH OpTaHU3AIUCH;
MapTHEPCTBO B IMpolieccax MeHeKMeHTa. JIMaepcTBO W CTUIL  YIPABICHHS: IPOIECCHI
(hopMHUpPOBaHKS M OCHOBHBIE COCTABIISIONINE JIUJIEPCTBA, (OpMalIbHBIE U HEehOpMaTbHBIE (DAKTOPHI
TUAEPCTBA, MPOSIBICHUE JIUJIEPCTBA B CTUJIC YIIPABIEHUS, TCHICHIINS PA3BUTHS CTUIISI YIIPaBICHUSI.

3.2 MomueayuonHusle 0CHOBblI ynpaeieHus U KOH@Gaukmpl. MOTHBAIHS JESITEIHHOCTH B
YIPaBICHUHU: MOTUBHI JIEATEIHHOCTH YENOBEKAa M WX POJb B YIPABJICHWU, OCHOBHBIC MOHATHS H
JIOTUKA IIpolecca MOTHUBalUM, (akTopel (OpMHUpPOBaHHS MOTHBOB TpyJa; HCIHOJIb30BaHUE
MOTHBAIIMM B TPAKTHKE MEHEKMEHTa; (akTopbl dPGEKTUBHOCTH MOTHBAILMH; COBPEMEHHBIC
KOHIIEIIIUM MOTHBAIMU. ['pynmoBas JWHAMHKA W KOH(JIUKTBI: POJb TPYNIBl B TIOBEJICHUU H
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NeSTeIbHOCTH 4YeJOBeKa, (pOpMHUpOBaHUE TPYIIl, B3aUMOACWUCTBUS B TPYIIE U B OpraHU3alHU;
BO3HUKHOBEHHUE, IPOSIBJICHUE U PA3HOBUIHOCTU KOH(IUKTOB, BIUSHIE KOH(DIUKTOB HA yIIpaBICHHE

Ka4CCTBOM.

4. O0peM yueOHOHN TUCIUTLTHHBI

Bup yueOHoii padoThI

O0beM AUCHUIIINHBI

3E AKkan. 4. AcTp. 4.
OO61mast TPy 10€eMKOCTH T CHHIIMHBI 3 108 81
KonrakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexiuu 0,44 16 12
[Ipaktuueckue 3anstus (I13) 0,44 16 12
JIaboparopusbie paboTs (JIP) - - -
CamocrosiTesibHasA padoTa 2,10 76 o7
KonTakTHas camocrositenbHas padoTa 0,2 0,15

2,10

CaMocCTOsTeTbHOC U3YICHHE PA3/ICIIOB IUCIUILTHHBI 75,8 56,85

By HTOroBOro KOHTpPOJIS: 3auer

AHHOTaNUA padoyeil NPOrpaMMbl TN CHUIIIMHBI
«HeTpaguinuoHHas nepepadoTKa peIKOMETAJIBLHOIO CHIPb)

1 Heab qUMCHUIUIMHBI — GOPMUPOBAHUE Y OOYUYAIOIIUXCS TEOPETUYECKON 0a3bl 3HAHUI B
o0jacT BO3MOXKHOCTEW MexaHudeckod akTuBanuu (MA) Kak MeToJa COBEPIICHCTBOBAHUS
CYWIECTBYIOIIMX ¢ CO3JaHUsl TPUHLIUIHAIBHO HHBIX CXEM IMepepaboTKu MHUHEPAIbHOTO

PCAKOMCTAJIJIBHOT'O ChIPbA.

2 B pe3yabTaTe H3y4eHHs JUCUUIJIMHBI 00YUYAIOIMIiCS J0JKEeH:

Obnadamye CleayOMUMA KOMIIETSHIIMSIMHA M HHIUKATOPAMH UX JTIOCTHUKCHUS:

TICK-1.1.1; TICK-1.1.2; TICK-1.1.3; TICK 1.2.1; TIK-1.2; TIK-4.2; TIK-4.3; TTK-5.2

3namo:

—  AJIT'OpUTM U CHCI_[I/I(l)I/IKy OpraHu3aln CXeM MEXaHUYECKON aKTUBALIMH U MEXaHOXHUMHYISCKOMN

nepepaboTKH PEIKOMETAIBHOTO ChIPHS;

—  (akTopsl, BIustonue Ha 3QGEeKTUBHOCTh MEXAHHUECKOTO BO3/CHCTBUS Ha KPUCTAIUTHIECKYIO

CTPYKTYPY BEIIECTB;

—  METOJIbI U3y4YEHUs CTPYKTYPbI AKTUBUPOBAHHOI'O TBEPJIOIO TEJA ;
— COBpPEMEHHOE H3MEJIbUUTEIbHOE 00OpYAOBAaHME M pealu3yeMblii B HEM BUJ MEXaHHYECKOTO

BO3JICHCTBUS,

—  B3aUMOCBS3b MEXKY TUIIOM MEXAHUYECKOT0 BO3JACHCTBUS U U3MEHEHUSMU B KPUCTAJUINYECKON
CTPYKTYpPE B 3aBUCUMOCTH OT THIIa KPUCTAJUIMYECKOW pEIETKA MUHEpaJa.

Ymemn:

— TMPOBOJUTH TMOUCK HAYYHO-TEXHUYECKOM W TMATEHTHOW JUTEpaTypbl MO HHTEHCU(DUKAIUU
IIPOLIECCOB PA3JIOKEHUS PEIKOMETAIIIBHOTO CHIPhs € MIOMOILBI0 MEXaHUYECKOM aKTUBALIWH;

— 000CHOBATH BBIOOP U PEKUMBI PAOOTHI H3METBLYUTEIIFHOTO O00PYIOBAHUS IS MEXaHUUECKON

(MexaHOXMMUYECKOI) aKTUBALIMU MUHEpaja ¢ y4eTOM €ro KpUCTaNINYECKOU CTPYKTYPBI;
— uHTepnperupoBath pe3ynbratel POA, JITA u ap. MeTonoB, HCMONb3YyeMBIX IS aHalIu3a
U3MEHEHUHN B KPUCTAIUIMYECKOU CTPYKTYpE MO IEHCTBUEM MEXAHUYECKOW aKTUBALIMH.

Braoemw:

—  HaBBIKaMH HHTCpIIpETallun PE3YJIbTATOB
PEAKOMETAJUIBHOT'O CBIPbS,

KpHCT&J’IJ’IH‘-ICCKOﬁ

CTPYKTYPBI

— HaBbIKaMH MPAKTUYCCKOTO MPUMCHCHUS 3HaHUM O MMPUMCHCHUU MEXaHNYECKOM aKTHUBALIUU JJIsS
I/IHTCHCI/I(I)I/IKaI_[I/II/I MCTOHOB PA3JIOKCHU A, BhIIICITIAYUBAHUA PCAKOMETAIIJIBHOT'O CBIPhSA, a TAKXKC O
BO3MOXHOCTAX MEXAaHOXUMHNUYCCKOI'O CUHTE3a CO@I[I/IHGHHIZ PEAKHUX METAIIOB.
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3. KpaTkoe coaep:kanue JHCUHMILIHHBI

Paznen 1. OcHoBHBIe TMOHATUA U 00IHE TOJIOKEHHSI MeEXaHUYECKOH U
MEXaHOXMMHUYECKOi AKTHBAIMM TBepAbIX TeJ. MeToAbl HCCIe0BAHU AKTHBHPOBAHHBIX
MHHepaI0B

1.1. Teopust MEXaHOXMMHUYECKHUX MporeccoB. CTPYKTYpHbIE W3MEHEHMsI KPUCTAIIIMYECKUX
TeJ NOoJ1 ICHCTBUEM MEXaHUYECKOW aKTUBAIIHUH.

OOmme Bompochl MexaHHueckoi aktuBauuu (MA) TBepabix Ten. TepMmuHbBl «rpyboey,
«CpEIHEEe», «TOHKOE» U «CBEPXTOHKOE» M3MeibueHue. [IoBbllIeHNE peaKIMOHHOW CIIOCOOHOCTH
BEIIECTB B 3aBUCUMOCTH OT XapakTepa (pexuma) BO3JeHCTBHA pabouux Tel — HCTHPAIOLINH,
BUXPEBOM, yAapHbIi U T.A. (TUNa anmnapara-usMmenpuuress). [loHaTus MexaHudeckas akTUBALUS U
MEXaHOXMMHUECKasi aKTUBaLUs. XUMHUECKas CBA3b B TBepAbIX Tenax. CpeaHuil pazMep 4acTull,
yIelbHasi TOBEPXHOCTh. Pa3Mepbl KpUCTAIUIUTOB (00JIACTH KOTEPEHTHOTO pPACCEesIHHS, OJOKH
MO3aMKH), MHUKpoJehopMalul KpUCTAUIMUECKOH pemieTkd. Oddext Xoasamwia. Teopus
MEXaHOXMMHUYECKHUX MpoleccoB. Mozaenu akTUBaluu (CTaTUCTHYECKas, JAMHAMUYECKas W [p.),
MOJIeNIN pacnpezeneHus (OLEHKH) SHEPrUu, HAKOIUIEHHOM TBEPABIM TEJIOM IPH MEXaHHYECKOM
aKTUBALUU.

CTpyKTypHbBIE U3MEHEHUS KpUCTAIIIMUecKuX Teu nof aeicrsueM MA. «Cyxoe» u «MOKpoe»
u3MenbueHue. BinsHue oTHoIIEHHsT Macchl pabouyux Tea K Macce oOpabaThiBaeMOro marepuasa;
MaTepHuall, TeOMeTpHUs padOYHX Tel U Ap.(aKTOPHI.

1.2. Db dexkTuBHOCTD PA3INYHOrO TUIIA ANNAPATOB U PEXKUMOB U3MEIIbYEHMUSI.

KoHcTpyKkTHBHBIE 0COOEHHOCTH HambOJee pacpOCTPAHEHHBIX amlapaToB-U3MEIbUUTENIEH
(MenpHUIBI: OapabaHHble, TpyOHblE, BHOpAallMOHHBIE TPYOHbIE, IUIAHETApHBIC, KOJbIICBbIC
CTHpAIoLue, [E3UHTErpaTop, AaTTPUTTOP, JMHEWHBIM WHIAYKIMOHHBIM Bpamarenb U Ap.).
DOHepreTUyecKuii NPUHIMI KiIaccu(uKaluK annapaToB. BiusHue cnoco0a pa3pyiieHus Ha GU3NKO-
XUMHUYECKOE COCTOSSHUE KPUCTAIUIMYECKMX BEUIECTB C OJIM3KUMHU BEIMYMHAMU YAEIbHOU
MOBEPXHOCTHU MPHU U3MEJIbUEHHUH B allaparax pa3jJM4HbIX TUIIOB (Ha IpUMEpe KBapLIEBOTO I1ECKA).
dakTopsbl, BIUSIONME HA YPPEKTHBHOCTh MEXAaHWUYECKOTO BO3ICHCTBUS B PA3JIMYHBIX MEIBHUIAX
(pabotbl XomakoBa 1 XeerHa).

1.3. IIpsiMble U KOCBEHHbIE METO/IbI UCCIIEI0BAaHNS AKTUBUPOBAHHBIX MHUHEPAJIOB.

[Ipsmble  MeTOABI  HCCIENOBAaHUS  AKTHMBUPOBAHHBIX  TBEPABIX  BELIECTB:  IPSMbIE
(kamopumerpuueckue usmepenus, POA, JITA, OT1P, K-, meccbayspoBcKast CIIEKTPOCKOIIHS | JIp. ).
KocBeHHble ~ METOJbI  WCCIENOBaHMS  aKTUBUPOBAHHBIX  TBEPJBIX  BEIIECTB  (KWHETHKA
B3aMMOJICHCTBUSL HMCXOAHBIX M AaKTHUBUPOBAHHBIX IIPU pPa3IMYHBIX PEKHMax MeEXaHHYECKOU
00pabOTKU TBEPBIX TEJ C peareHTaMu).

Paznen 2. IlpumMeHeHMe MeXaHMYeCKOW AaKTHMBallMM B IpoLeccax Ppa3jioKeHus
MMHEPAJIOB M BblllleJIa4iBaHUs TBepaoi ¢asbl.

2.1 IlpuMeHeHWEe MeXaHUYECKOW aKTHUBAIlMM B TPOIECCaX Pa3JIOKEHHs TUPKOHOBOTO
KOHIICHTPATA.

Bnusinue pexuMoB «CyXOro» U «MOKpPOT0» H3MeNIbUeHHUs (aKTUBALMU) B LEHTPOOESKHON
wiaHetapHod MenpHULEe (LIIIM) muxThl HUPKOHOBOTO KOHIIEHTpaTa ¢ KapOOHATOM KalbLMs Ha
CTENEHb Pa3JI0KEHUS LIMPKOHA MPU CIIEKAaHUH.

Bnusinue npeaBapuTenbHOM MEXaHMYECKOW AaKTHUBAllMM LIMPKOHOBOIO KOHIIGHTpaTa Ha
Pa3oKEeHUE ero CIIEKaHUEM C TeKCa(pTOPOCUITMKATOM KaJusl.

2.2 IlpuMeHeHHe  MEXaHWYECKOM  aKTHBAMM B Opolieccax  cyiabdaru3aluu
PEAKOMETANIBHOTO ChIPhSI.

Bnustaue tuna akrusaropa (OU-2, AI'O-2) Ha cTpyKTypHble U3MEHEHUs OajienenTa u ero
PEaKIMOHHYIO CIIOCOOHOCTH NMpH cyabdaTuzanuu. MIHTeHcudukanus npouecca.

Bnusaue ycnouii MA B aktuBatope OM-2 Ha MOBBIICHHE PEaKIIMOHHOM CHOCOOHOCTH
TaHTaJ0-HUOOATOB (TUPOXJIOP, TAHTAIUT, KOTYMOUT, BOPKUHUT) B IPOLIECCE UX CYNIb(haTH3AIMH.

Brnussane MA Ha peakIMOHHYIO CIIOCOOHOCTBH CIIOMCTBIX CHJIMKAaToOB (Ha HpUMeEpe
JIETIUI0TINTA) TIPH CYIb(haTH3AIHH.
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2.3. IlpumeHeHMe MeXaHWYECKOW aKTHUBAallMM B  TpoLieccax  BhIIEIauYdBAHUS
PENKOMETAJNILHOTO ChIPbS.

Bnusinne MA Ha peakllMOHHYIO CIIOCOOHOCTB 110 OTHOUICHUIO K MUHEPAIbHBIM KHCIOTaM
UUPKOHOCUJIMKATOB C Pa3HBIM TUIIOM KPUCTAIIIMYECKOH CTPYKTYpbl (Ha MpUMEpPEe OCTPOBHOTO
CWJIMKaTa LUPKOHA U CIIOMCTOr0 LUPKOHOCUIIMKATA 3BIUAIINTA).

Brnusinue tuna anmapata u ycinoBuid MA Ha KpUCTaJUIMYECKYIO CTPYKTYpY Oepuilia ero u
PEaKIMOHHYI0 CHOCOOHOCTh 1O OTHOWICHHIO K CEPHOW KHCIOTE W BOJIb()PAMUTO-IIEETUTOBBIX
KOHIIEHTPATOB IIPU aBTOKJIABHO-COJOBOM BBIILIEIaYHBAHUU.

ConbBoMeTaNTyprudecKue BAapUaAHTHI nepepaboTKu MEXaHOAKTHBUPOBAHHOI'O
PEAKOMETANIBHOTO MHHEPAIBHOTO M TEXHOT€HHOTO ChIpbs (IBAUAIUT, KOJIYyMOUT, OTpabOTaHHbIE
KaTaJu3aTophl).

Pazgen 3. MexaHOXMMHYECKHE PeaKNUM B  HEOPraHHMYECKHX  CHCTeMaXx.

Mexanoxumudeckue (MX) MeTonbl epepaboTKH PEKOMETAIBHOTO ChIPhs (M3BIICUCHUE
P32 wu3 OacrHe3uta; Boib(pamMa M3 MEXaHOXUMHYECKH MOAU(PHUIMPOBAHHOTO BOJIb(pPaAMUTA,
U3BJICYEHHE KOMIIOHEHTOB HWTTPUH-aIIOMUHUEBOIO TIpaHaTa M3 OTXOJOB IIPOM3BOJCTBA).
MexaHOXUMHYECKUI CUHTE3 COEAMHEHUI PEIKMX METaJUIOB.

4 O0beM yueOHOM IHCIHIUTHHBL

. 10 cemectp
Buer yuebnoii paborer 3E Axap. 4. AcTp. 4..
Oomas TPYA0EMKOCTH JTUCIUILINHEI 1 (1) 4 144 108
y4eOHOMYILIaHY
KonTakTHasi pa6oTa — ayAuTOPHbIE 3aHATHA: 1,78 64 48
Jlexuu 0,89 32 24
[IpakTuueckue (cemunapckue) 3ausarus (I113) 0,89 32 24
CamocrositeabHast pabora (CP): 2,22 80 60
KonTakTHas camocrositenbHas padoTa 0,2 0,15
2,22
CamocrosTenpHOe H3yYeHHE Pa3aesIOB TUCIUTUINHBI 79,8 59,85
Buja UTOroBOro KOHTpOJIs 3a4yer

AHHOTAaMA padoyeil NPOrpaMMbl JMCHUIIJIMHBI
«MaTemaTH4eckoe MOeJIMPOBAHNE IKCTPAKIMOHHBIX PABHOBECHID)

1 Meab AMCHUNIMHBI — TpHOOpeTeHHE OOYyYaIONUMUCS 3HAHUKW 10 OCHOBaM
MaTEeMaTHIECKOTO MOJICIIMPOBAHMSI IKCTPAKITMOHHBIX TPOIECCOB C MCIOJIb30BAHUEM COBPEMEHHBIX
MPEJCTaBICHU O TEPMOJMHAMUKE XHUMHUYECKOM CHCTEMBI, a Takke O (U3UKO-XUMUU
AKCTPAKITMOHHBIX MPOIIECCOB, OA3UPYIOMICHCS HA COBPEMEHHBIX TEOPHUSIX PACTBOPOB U MOCIEIHHUX
JOCTHXKEHHUSIX (PU3MUECKON XMMHHU 10 OMPEAENICHUIO U pacueTy TePMOJUHAMHYECKONH aKTUBHOCTH
KOMITOHEHTOB.

2 B pe3yabTaTre H3yYeHHs JUCHUIIMHBI 00yUYAIOIIMIiCS T0JKEeH:

Obaadoams CleqyOIUMA KOMIETEHITUSIMHI U WHIUKATOPAMH UX JOCTHKCHUS:

IICK 1.2.1; IICK 1.2.3; [ICK-2.1.2; IIK-1.1; T[IK-1.2

Buamo:

—  TEepMOJMHAMUKY BOJHBIX PACTBOPOB JJIEKTPOIUTOB U HEBOJIHBIX PACTBOPOB IKCTPAKIIMOHHBIX
CHCTEM;

—  METOJIbI OTIPE/ICTICHHUS TEPMOIMHAMUICCKUX TAPAaMETPOB IKCTPAKITHOHHBIX CHCTEM;

—  METOJIbI OTIPEICIICHHS COCTaBa IKCTPArHPYEMbIX COSAHMHECHUH;

—  OCHOBHBIC MEXaHU3MBbI IKCTPAKITMOHHBIX MPOIIECCOB H ONUCHIBaroIIHe X 3/IM ypaBHEHUS;

—  METOJBI pacyeTa CBOMCTB IKCTPAKIIMOHHOW CHCTEMBI HA OCHOBE TTApaMETPOB MAaTEMATHIECKOTO
MOJICTTUPOBAHUS YKCTPAKITMOHHBIX PABHOBECHIA;

— mporpamMmHOe obecriedeHue g pacdyera TePMOJWHAMUYECKUX XapaKTEPUCTUK pPacTBOPOB
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JNEKTPOJIATOB U MATEMAaTHYECKOTO MOJEIUPOBAHUS YKCTPAKIIMOHHBIX PABHOBECUH B CUCTEMAaX
C PEAKHUMU METAIIJIaMH.;

— IPOLEAypY HCIOJIB30BAHMS IOJIYYECHHBIX PACUETHBIM IIyTEM MapaMETPOB HKCTPAKLIMOHHON

CUCTEMBI JIJIS1 TEXHOJIOTMYECKUX PAaCYE€TOB B IIPOU3BOJACTBEHHBIX HKCTPAKIIMOHHBIX IIPOLECCaX.
Ymemn:

—  OCYILECTBJIATh MOMCK MH(OPMALIUH IO METOAAM MOJICJIMPOBAHUS HKCTPAKLIMOHHBIX PABHOBECHH;

— TIPUMEHATh IOJYYCHHBIC 3HAHUSA I MOJEIHMPOBAHMS DKCTPAKLMOHHBIX PABHOBECHM B
U3Y4aeMbIX JKCTPAKIUOHHBIX CHCTEMaxX, IPOBOJAWUTH aHAIN3 U O00pabdOTKYy IOJIY4EHHBIX
HKCHEPUMEHTAIbHBIX JaHHBIX ¢ IPUOOPOB, 000PYIOBaHUS U SKCIIEPUMEHTAIBHBIX YCTAHOBOK;

— IPOBOJIUTH HEOOXOIUMBbIE (PUZUKO-XUMHUECKUE PACUEThl C UCIOIb30BAHUEM MAaTEMaTHYECKOTO
anmapara, 3aJI0)KEHHOTO B TIPOrpaMMHOE 00eCTIeyeHHe

— IPUMEHATH JaHHBIE MATEMAaTHYECKOIO MOJEIUPOBAHUSA HKCTPAKLMOHHBIX PAaBHOBECHU C
PEAKUMH, DPACCESHHBIMM W PAAVOAKTUBHBIMU JJIEMEHTAMU Il COBEPIUCHCTBOBAHMS HX
SKCTPAKIIMOHHON TEXHOJIOTUU.

Braoemw:

— HaBbIKAMU IIOMCKAa W HAXOXJEHHUS HAyYHO-TEXHHUYECKOW HH(OpManuu B 00JacTH XHUMUH,
(bU3NIECKO XUMHH, TEXHOJIOTUN ¥ MH)KEHEPHOTO 00ECTIEYeHHUS SKCTPAKIIH PEIKUX METAJUIOB,;

— HaBBIKAMU pabOTHI ¢ MPOTPAMMHBIM OOECIIEYCHHEM Ui MAaTEMaTHYECKOTO MOICITUPOBAHHS
9KCTPAKLMOHHBIX PABHOBECHU B CUCTEMAX C PEAKUMHU METAJUIAMY;

— HaBBIKAMH aHaJIM3a pEe3yJIbTaTOB MOJEIMPOBAHMS, HAa OCHOBAHUU KOTOPOIO IPOBOIUTCS
oIlpeJieJIeHUe cOCTaBa HauboJee BEPOSTHBIX IKCTPArUPYEMbIX COETMHEHUH;

— HaBBIKAMM AaHAJIN3a OCHOBHBIX TEXHUYECKUX U TEXHOJIOTMYECKUX PEIICHUW IIpU ONUCAHUU
U3BECTHBIX M pa3pabOTKe HOBBIX AKCTPAKLMOHHBIX PABHOBECHH B CHUCTEMAX C PEIKUMHU
MeTaJUIaMHU.

3. KpaTkoe coaep:kanue THCHMIIHHbI

Beenennue.

OOmue cBefeHUs. OKCTpakUus B TEXHOJOTUMU DPEIKUX U PaJUOAKTUBHBIX 3JIEMEHTOB.
Heo6xoauMocTh  MareMaTHMYeCKOrO0  MOJENUPOBAHMsS  SKCTPAKLMOHHBIX  pPAaBHOBECUH  JUIS
PagUOAKTUBHBIX JJIEMEHTOB.

Pazgen 1. TepMoaMHaMUKA IKCTPAKIHH.

Da30oBble U XUMUYECKUE PABHOBECHS.

[IpaBuno ¢a3. Koncranra pacripenenenus. Koncranra skcrpakuuu. TepMoanHaAMUYECKast
akTuBHOCTb. Kos(dduuuent axtuBHocTH. YpaBHeHue JleOas-XIOKKeIs M €ro NpUOIUKEHHS.
TepMonnHaMuyeckas ¥ KOHIIEHTPAL[MOHHAS! KOHCTAHTA DKCTPAKIUH.

1.2. TepMoarHaMUKa BOJAHBIX W HEBOJIHBIX PACTBOPOB HJIEKTPOJIHUTOB.

TepMonnHaMuyeckast akTUBHOCTB 3JIEKTPOJIMTOB B BOJHBIX pacTBOpax. buHapHbIe pacTBOpBI.
OcmoTrueckuil ko3¢ ¢uenT. MHOrOKOMIIOHEHTHBIE pacTBOphl. YpaBHeHue [mbOca-/rorema.
[IpaBuno Muxkynnna. Teopust H30NUECTHYECKUX pacTBOpoB Ppoosa.

OTKJIOHEHUS OT UJIeaTbHOCTH B HEBOJIHBIX pacTBopax. PerynspHsie pacTBopsl. Pemerounsie
pacTBOpBl. DOMIMPUUYECKUE NTAPAMETPBI MOSIPHOCTH PACTBOPUTENIEH.. Accolalysl B OpPraHu4eCcKon
¢daze. I'maparanus KOMIOHEHTOB B opranmdeckoil ¢asze. KonneHtpanmonHbsle Ko3((UIHEHTHI
aKTUBHOCTH. BiustHue ruapaTanun Ha KO3QPHUIIMEHTH aKTUBHOCTH.

1.3. Onpenenenue cocTaBa COeAMHEHUH B opranndeckont dase.

ConbBatHble unciaa. Merton HaceimieHus. Kpuockonuueckuii merton. Merox casura
paBHOBecHs. MeToa n3zomoiisipHbIX cepuil. CteneHp ruapataunu. Pacuer TMHENHBIX U HETUMHEWMHBIX
M30TE€pPM I'MApPATalUU U COOTBETCTBYIOIIUX UM CTEIICHEW rUapaTalyy.

Pa3nen 2. MaTemaTuueckoe MO/ieJIMPOBAHUE H30TEPM IKCTPAKINHU.

2.1. dusnueckoe pacipesaeaeHue.

VYpaBHenue 3/IM U1l TEpMOIMHAMMYECKON KOHCTAHTHI paclpesesnenns. BelBoJ ypaBHEHHs
3/IM ¢ yueToM rujpaTtalii KOMIIOHEHTOB OpraHudeckoil ¢aspl. Pacuer TepmonmHamuyeckond u
KOHIUEHTPALlMOHHOM KOHCTaHT pachpeiesNeHuss JUIsl SKCTPaKIUH 10 MeXaHu3My (U3HYECKOTo
pacrpeneseHusl.
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2.2. _DKCTpaKIys [0 MeXaHU3MaM NPHCOSAMHECHUS, aHUOHHOTO M KAaTHOHHOTO oOMeHa.
OKCTpaklys HECKOJIbKHUX COEIMHEHUH 10 PA3JIMYHBIM MEXAHU3MaM.

OKcTpakuus IO MeXaHu3MaM IpucoeguHeHus. CoJbBaTHBIM M TUAPATHO-COJIBBATHBIN
MEXaHU3MBbl IKCTpakuuu. YpaBHeHus 3AM miisg TepMOIMHAMUYECKOW KOHCTAHTBI AKCTPAKIHUH IO
MEXaHu3MaM IpHucoeauHeHus. BpiBon ypaBHeHuin 3/IM c y4eToM rujpaTaiuud KOMIIOHEHTOB
OpraHuy4ecKoi (a3l s FKCTPAKIIMU TI0 MEXaHU3MaM IPUCOCTUHEHUS.

OKCTpakuMs IO MEXaHM3MaM AaHMOHHOTO M KaTHOHHOIO OOMEHa.. AHMOHOOOMEHHBIH
MEXaHU3M JIKCTpakuuu. YpaBHenue 3AM 1 TepMOIUHAMUYECKOH KOHCTAHTHI aHHOHOOOMEHHOM
sKcTpakuuu. BeiBoa ypaBHenus 3[IM ¢ ydeToM rujpaTanuy KOMIIOHEHTOB OpraHUYEeCKOM (a3bl A
SKCTPAaKLUU [0 MEXaHU3MYy aHUOHHOro oOMeHa. KaTHnOHOOOMEHHBIN MEeXaHU3M SKCTPaKLUU.
VpaBuenue 3/IM s TepMOJIMHAMHYECKOM KOHCTAHTHI KaTHOHOOOMEHHOM SKCTpakiuu. BwiBo
ypaBHeHus 3/IM c ydeToM rujparalyd KOMIIOHEHTOB OpPraHMYecKoil (as3bl A 3KCTpaKLUU IO
MEXaHU3My KaTHOHHOTO OOMEHa.

OKCTpaklys HECKOJIBKMX COEAMHEHHUN IO pa3InYHbIM MeXaHu3MaM. DU3MKO-XUMUYECKUI
aHaJIN3 SKCTPAKIMOHHBIX CUCTEM IIPU JKCTPAKLMM HECKOJIBKUX COCOUHEHWMH pacIpenessieMoro
KOMIIOHEHTa. YpaBHeHus 3/IM 11 SKCTpakuuMK HECKOJbKMX COEAMHEHMH 10 pa3Iu4HbIM
MEXaHU3MaM.

2.3. CuHepreTHas dKCTPAKIUs PEKHUX, PACCESHHBIX U PaIMOAKTUBHBIX METAJUIOB CMECSIMHU
JBYX 3KCTPareHTOB.

MexaHu3Mbl CHHEPreTHOM JKCTpakuuu. YpaBHeHus 3AM 18 TepMoauMHAMHUYECKOM
KOHCTaHTBl CHHEPIreTHOM 3KCTPAaKIMHU OJHOTO KOMIIOHEHTa CMECBIO JIBYX 3KCTPareHToB. BhIBOJI
CUCTEMBbl YpPaBHEHHMM JUI pacyera TEPMOJMHAMHYECKMX KOHCTAHT CHHEPIeTHOW JSKCTPAKIUHU
COCIUHEHUI pa3IMYHOIO COCTaBa OIHOIO PACIPEACIIEMOro KOMIIOHEHTAa B CMECH JIBYX
HKCTPAreHTOB C YYETOM THIpaTalliil KOMIIOHEHTOB OPTaHU4eCcKOi (asbl.

Paznen 3. IlporpamMHoe oOecnedeHue /I MaTeMaTHYeCKOr0 MOJAEIHPOBAHMA
JKCTPAKIMOHHBIX PABHOBECHI

[IporpamMmMHoe obOecrieueHue it pacueTa KOIPPUIMCHTOB AKTHUBHOCTH KOMIIOHEHTOB
OMHAPHBIX PaCTBOPOB M aKTUBHOCTU BOJBI «APRELY.

[IporpammHoe oOecniedeHue JUIsl pacueTa IJIOTHOCTH MHOTOKOMIIOHEHTHBIX BOJHBIX
PacTBOPOB 3JIEKTPOIUTOB MO AaHHBIM 00 ux 6uHapHbIX pacTBopax «[IJIOTHOCTDby.

IIporpammHoe obecnieueHue i pacdera Ko3()GUIMEHTOB aKTUBHOCTH 3JIEKTPOJIUTOB B
MHOT'OKOMIIOHEHTHBIX CMEIIAHHBIX BOJHBIX PACTBOPAax M AKTHUBHOCTH BOJbI Ha OCHOBE 3aKOHA
31aHOBCKOTO, porpamma «ZDAN.

[IporpaMmMHoe oOecrieueHne s MOAETUPOBAHUS M30TEPMBbI SKCTPAKIIMU  OJHOTO
pacnpenenseMoro KOMIOHEHTa B OpraHUYECKUi pacTBOp oHOTo 3KcTpareHTa « EXTREQ».

[IporpammHOe obecriedeHrne Ui MOJENHUPOBAHUS H30TEPMBI  HKCTPAKLUU  OJHOTO
pacnpenensseMoro KOMIOHEHTa B OpraHUYECKUI pacTBOp cMecH IBYX 3KCTpareHToB «EXTREQ-2».

4 O0bem yueOHOM JTUCIUILTHHEI

. 10 cemectp
Brer yuebnoii paborer 3E Akazn. 4. | ACTpoH. U..
OO6masi Tpy10eMKOCTh AUCHHUILUINHBI 110 Y4eOHOMY IJIaHy 4 144 108
KonTakTHas pa6ora — ayAuTOPHbIE 3aHATHA: 1,78 64 48
Jlexkuuu 0,89 32 24
[IpaxTnueckue (cemunapckue) 3ausatus (113) 0,89 32 24
CamocrosiTesibHas padora (CP): 2,22 80 60
KonTakTHas camocrostenpHas padboTa 0,2 0,15
2,22

CamocrosiTeIbHOE U3YUeHHUE Pa3/1eI0B JUCIUILTUHBI 79,8 59,85
Buja uTOroBoro KOHTpoJIs 3ayeT

AHHoOTauus padoyeii NporpaMMbl JHCHHUIIIMHbI
«IKCTPAKLMSA B TEXHOJIOTHH PeIKUX METALII0B)»
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1 Heap AMCUMIVIMHBI — YIIYOJIIGHHOE WM3YyYEHHE OCHOB OJKCTPAKIIMOHHOTO Crocoda
W3BJICYCHHS JIEMEHTOB M3 BOJHOTO PacTBOpa B OPraHUYECKHil, COEpKAIINM IKCTPAreHT, C IEJIbI0
KOHIICHTPUPOBAHUS IIEJICBOI0 KOMIIOHEHTA WM pa3fesieHus] OJMM3KUX MO CBOWCTBAM 3JIEMEHTOB,
HIMPOKO MPUMEHSEMBIX B COBPEMEHHON THAPOMETAJUIYPTrUU PEIKHX METaUIOB U B TEXHOJOTUH
paIMOXHUMHYECKON epepaboTku orpadboTasiiero saepaoro Tormmusa (OAT)

2 B pe3ysbTaTe u3y4eHHsl JUCIUIIMHBI 00YUAIOUIUIICS T0/IKEH:

Obaaoams cneayoUMMI KOMIIETEHIUSIMU U MHAUKATOPAMU UX JOCTHKEHUS:

ITK-2.1; T1K-2.3; T1K-3.2

3uamo:

— OCHOBHBIE TMIOJIOKEHHMSI TEPMOAMHAMHUKH OKCTPAKIMU U [apaMeTphbl, OIUCHIBAIOIINE
9KCTPAKLMOHHOE PaBHOBECHE;

— OCHOBHBIC TOJIOKEHUSI KMHETHUKU IKCTPAKIMM META/UIOB M IYTH UHTEHCU(UKALUU CKOPOCTH
AKCTPAKIIMOHHOT'O MacCOIEPEHOCa;

— COCTaB M CTPOEHHUE IKCTPAreHTOB KUCIOTHOI'O, HEUTPAJILHOIO M OCHOBHOI'O THIIA, MEXaHU3MBI
W3BJICYCHHUS] METAJUIOB B OpraHuyeckyro (asy, BIMSHHE COCTaBa U CTPOGHUS Ha
9KCTPAKLIMOHHYIO CIOCOOHOCTh M BO3MOXHOCTb PEIKCTPAKLIUU;

—  COCTaB CME€CEU IKCTPAreHTOB ISl OJYYeHUsI CHHEPTeTHOTO A deKTa;

— BO3MOYKHOCTU CYIPaMOJIEKYJISIPHBIX 3KCTPAareHTOB JJIsl U3BJICUYEHHUS U Pa3JIeNCHUs PEIKHUX
METAJUIOB;

—  OCHOBHBIE TPEOOBaHUS K SKCTpareHTaM 1 pa30aBUTENISIM B TEXHOJIOTUU PEAKUX METAILJIOB;

—  BapHUAaHTHI BHIOJHEHUS SKCTPAKIIMOHHOTO TpoIiecca.

Ymemn:

— nmoao0paTh MOAXOASIINN SKCTPAreHT I U3BJICUCHUS U KOHIIEHTPUPOBAHUS I[EJIEBOTO PEAKOTO
MeTaina (WM pa3felieHuss CMECH pPEIKUX METajuIoB) M3 BOJHOIO PAacTBOpa KOHKPETHOTO
COCTaBa;

— TPOBOJUTH CpPaBHEHHE W3BECTHBHIX W BHOBb CHHTE3MPOBAHHBIX HKCTPAreHTOB W J1aBaTh
KOMITETEHTHYIO OLIEHKY WX TIPEUMYIIECTBAM U HEJIOCTaTKaM;

—  YCTaHOBHUTb MEXaHU3M IKCTPAKLMH PEAKOTO METasIa IPU UCIOJIb30BaHUU PAHEE HE U3YUEHHBIX
SKCTPAKIIMOHHBIX CUCTEM U MPEJJIOKUTH YCIOBHS PEIKCTPAKIUU;

— HaxOJUTh ONTHUMAJIbHbIE BAPUAHTHI U YCIOBHUS MPOBEAECHUS SKCTPAKIIMOHHBIX MPOLECCOB C
L[EJbI0 UCKIFOUEHHUS MOSIBICHUS MeX(a3HbIX 00pa30BaHUM.

Braoemu:

— METOJaMH pacyeTa TEePMOJAMHAMUYECKUX M KHHETHYECKHUX MapaMeTpOB IKCTPAKIIMOHHOTO
porecca;

— METOJaMM YCTaHOBJIEHMS COCTaBa CHHEPreTHBIX KOMILJIEKCOB IMPHU 3KCTPAKIUU CMECHIO
JKCTPAreHTOB;

— HaBbIKAMHU MPAKTUYECKOTO TMPUMEHEHHUS 3HaHWM 00 W3BJICUEHUU PEIKUX METaUIOB
AKCTPAKIIMOHHBIMU METOaMHU.

3. Kpatkoe coaep:kanue 1y CUHIIUHBI
Pasnea 1. TepmMoanHaMuKa IKCTPaKI M.

XKunkoctHag oskcrpakiusa. OTivunMe M3BICUEHUS HEOPraHWYECKUX COEOUHEHHM B
OpraHuyecKyto a3y oT opraHnueckux. TepmoauHamuka s3kcTpakuuu. [Ipasuno das. Ycranosnenue
paBHOBECHSI TPU BBIPABHUBAHUM XUMHUUYECKUX NOTEHINANI0B. OTINYHE IKCTPAKIIMH AIEKTPOJIUTOB OT
OKCTPAKIUU HEAIEKTPOJUTOB. Pa3nuuHble BHABI HU30TEpMbl OJKCTpakuuu. [paduueckoe u
MaTeMaTHueckoe H300paxkeHne u30TepMbl. OObsCHeHHE S-00pa3HOCTH HAYaJbHOIO YdYacTKa
M30TEPMBI MpU TpadudecKoM H300paKeHHUH.

Koadduuuents! pacrpeneneHuss u paszaeneHus sneMeHToB. CTeneHb H3BJICUCHHS. 3aKOH
JEWCTBYIOIIMX MAacC MPHU SKCTPAKIIUU C XUMUYECKOW peakled B3auMOJICUCTBUS C SKCTPAreHTOM.
KoHcTanThl paBHOBECHs: TepMOIUHAMUYECKasd, 3PPEKTUBHAS U KOHIIEHTPAIIUOHHAS.
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BbicanuBanue mnpu SKCTpakIUMM M €ro IpuU4YMHbL. MeTtoj pa30aBieHHs Kak CcHoco0
OIIpEeAENIEHUS] XUMU3Ma SKCTPAKIIMOHHOT O ITpoliecca. OnpeneneHue BeauunHbl pH nomyskcTpakiuu.
Paznen 2. Kuneruka 3xkcTpakium.

Kunernka okcrtpakumu. J[IByxmineHouHas Teopusi Heprcra-Jlptonca—VYutmena. J3
K03 puuMEeHT Macconiepeiadn. AJTUTUBHOCTD (pa30BbIX CONPOTUBICHUNA. Y CIIOBUS IPABOMEPHOCTH
JBYXIUIEHOYHON Teopuu. BinsHue pasmepa Kaneiap SKCTPAKIMOHHOM 3MYJIbCUH Ha Maccolepeady.
Omnpenenenue  Kod(pUIMEHTa Maccoleperadd SKCIEepUMEHTaJIbHbIM  nyTeM. Ilporneccsl,
MIPOUCXO/ISIINE HA TpaHUIlEe pa3fena das.

CocrosiHMe HeOpraHMYECKUX BEILECTB Ha rpaHule paszaena ¢as. CTpyKTypHO-MEeXaHUUYECKHUH
Oapbep Ha rpaHuIle pa3zaeina ga3 v ero BIUSHIE HA X0l KHHETHYECKON KpuBOi. PoJh MOBEpXHOCTHO-
akTuBHbIX BemecTB (IIAB) B skcTpakumoHHBIX mpoueccax. Pacder mapamerpa ynakoBKH.
MunesnnspHas 3KCTpaKLHUs.

Pazgen 3. DkcTpareHThl pa3jJiMYHOi PUPO/BI.

Knaccuukanuss  sKcTpareHToB.  OKCTpareHThl  KHciaoTHoro tuma. KapOoHoBEIe,
dbocdopoprannueckue u HochOHUTPUITBHBIE KUCTOTHL. VX CTPYKTYpBl U HMOHOOOMEHHBIC TPYIIIIBL.
MexaHu3M DKCTPAKLUM KHCIBIMUA OJKCTpareHTaMu. BiusHue cocraBa Ha 3KCTPAKLMOHHYIO
CIOCOOHOCTh. 3aKOH JACHCTBYIOINIMX MacC NPUMEHHUTENBHO K SKCTPAareHTaM KHCIOTHOTO THIIA.
Bo03MOXXHOCTh HMMepU3aLUu KUCIBIX 3KcTpareHToB. Terpaaubiil 3¢ ekt npu skrpakuuu P30.
PeskcTpakiust METaIIoB U3 OpraHuveckoil (aspl. Xematupyromue peareHTsl. - nukeronsl. Kero-
€HOJIbHAs meperpynnupoBka. OKcHOKCUMBL. IIpUUYMHBI MOBBILIEHHONW YCTOMYMBOCTH XE€JIAaTHBIX
COCIMHEHUM.

Heiitpanbhble skcTparenTsl. MIX cTpyKTYphl M (pyHKIMOHANbHBIE Ipynnbl. KapOoHUIbHBIE U
dochopmnbabie dKcTpareHThl. Cynbdokcunsl. N-okucu. Helitpanpabie (ochopopranndeckue
coeaunenust (HOOC). Dkcrpakius HEOpraHMYECKUX KUCIOT U MeTayioB. CoJIbBaTHBIM MeXaHU3M
skcTpakuuu. ConbBaTHOE YUCIIO. Y CTAaHOBJIEHUE BEJIMYMHBI COJIbBATHOIO yucia. BiusHue cocraBa
H®OC Ha 3KCTpakIIMOHHYIO CIOCOOHOCTh. DPPEKT aHOMAIBHOTO APUJIBHOIO YIPOUYHEHUS. 3aKOH
neiictByronux Mace npuMmenutenbHo kK HOOC. Peskcrpakius meramioB uz HOOC.

OKCTpareHTbl-oCHOBaHMs. [lepBuYHbBIE, BTOpHMYHBIE W TPETUYHBIE aMHUHBL. MexaHu3M
SKCTPAKIMU KHUCIOT W METa/lIoB. AccolMalus cojied aMMHOB B OpraHudeckoi ¢aze. YciaoBHs
MOSIBIICHUST «TpeTheil (a3pl». UeTBepTHUHBIE AaMMOHHUEBBIE OCHOBaHMS M HMX COJH. MeXaHu3M
JKCTpakUuu MeTasioB. Peaknum mnpucoenuHeHus U 3amemieHus. OcoOEHHOCTH COCTOSIHUSA
OpPraHMYECKUX COJEM METa/NIOB NPU OKCTPAKLIUU YETBEPTUYHBIMH AMMOHHUEBBIMHM COJISIMM.
Peskcrpaknusi.

Paznes 4. Dxerpakuus cMecsiMM 3KcTpareHToB. CynpamMosieKy/JIsipHble IKCTPareHThl.

OKCTpaklisg CMECSIMHU DKCTPareHTOB. buHapHbIE IKCTpareHThl. Peaknny HMX mnogydeHus.
MexaHu3M 3KCTPaKLUU U PEIKCTPAKIIMKY OMHAPHBIMU SKCTpareHTaMu. Bo3sMOXHOCTh U3BII€UEHUS U3
KHCJIBIX, COJIEBBIX M IIEJIOYHBIX PAaCTBOPOB. Peaklnm SKCTpakUMu W PEIKCTPAKLUK METaJIOB.
CuHHepreTHbI U aHTarOHUCTUYECKUM PPEKT MpHU SKCTPAKIUKA METAIOB CMECSIMU HKCTPAr€HTOB.
[IpyunHBI CHHEPreTHOr0 M aHTaroHucTHueckoro s¢¢exra. CMmecH HKCTPAreHTOB, Jarollue
MakCUMaJbHBbIA cuHepreTHell 3¢ddext. CunepretHsii 3¢ddexT npu g00aBKe HEUTpPaIbHBIX
9KCTPAreHTOB K COJISIM YETBEPTHUYHBIX aMMOHHMEBBIX OCHOBaHUI. MeTOnbI OIpeneneHHsl cocTaBa
CHUHEpreTHhIX coeMHeHn. budyHknnonanpHbie 3kcTpareHTsl. KapbamonnhochuHOKCHABI.

CymnpamonekyisipHble dKcTpareHThl. KpayH-3gupsl 1 kpuntanabl. MexaHu3Mm H3BICUCHHS
METAJUIOB B KpayH-3(QHpHL. Peakius «roctb — X03auH». BiansHue BeMMYUHBI TOJIOCTH KpayH-3¢pHupa
Ha CeJIEKTUBHOCTH. [ I[puMeps! kpayH-3(pHUpOB [Tl H3BJICUEHUS ONPEIeTICHHBIX METAJLUIOB. Pa3nenenue
M30TOIOB C MPUMEHEHHEM KpayH-3(¢upoB. JlOCTOMHCTBA U HEJJOCTATKH KpayH-3¢upoB. Poib kpayH-
3¢UpoB B 3KCcTpakuuu aHMoHOB. [Toganasl. CpaBHEHHME MOAHA0B U KpayH-3¢upoB. KamukcapeHsl.
Pa3nea 5. TpeGoBaHus K IKCTpareHTaM. JKCTPAKIHMA U3 MHOTOKOMIIOHEHTHBIX PACTBOPOB.

TpeOGoBanust, MpeaAbABIIEMbIE K SKCTPAreHTy B TEXHOJIOTUH: SIKCTPAKIIMOHHAS CIIOCOOHOCTD,
CEeNIEKTUBHOCTh, (PU3UYECKUE CBOWCTBA (IIOTHOCTH), CTOMMOCTb, MHUHUMAaJIbHAs TOKCHUYHOCTD,
OTCI0Jla — BEJIMYMHA pAacCTBOPUMOCTH B BOAHOM ¢a3ze, XuUMUYecKass M THAPOIUTHYECKAs
yCTON4MBOCTE. IIprMepsl SKCTpareHToB, HIMPOKO MPUMEHSAEMBIX B TEXHOJIOTHH.
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Paz6aButenu sxcTpareHToB. TpedoBaHus K X cBoicTBaM. KOJIOMIHO-XMMHYECKHIE aCTIEKThI
AKCTPAKIIHOHHBIX MPOIECCOB. BO3MOKHOCTE MOSIBIIEHUS «TpeTheil hazply. OTnmune «TpeTbeit daspl
OT MOSBIISIOMIMXCS HA TpaHuUIle pa3zaena (a3 MexdasHbix oOpa3zoBanuil. MoauguKaTopsl.

OKCTpakuus ¥W3 MHOTOKOMIOHEHTHBIX pacTBOpoB. BrusiHue mnpuponsl  ¢GoHOBOH
MUHEpPAJIBHOM KHUCIIOTHI Ha CEJEeKTUBHOCTh SKCTPAareHToB. BimsHue koHueHTpauuu (HOHOBOH
KHMCJIOTHI Ha U3BJIEYEHHE METAJUIOB. DKCTPAKIMs U3 pAaCTBOPOB, MHOTOKOMIIOHEHTHBIX 110 METaLTy.
VYcnoBus U IPUYKHBI YBEINYECHHS SKCTPArupyeMOCTH OJHOIO U3 KOMIIOHEHTOB MJIM €€ IIOJaBICHUS
B pe3y/ibTaTe HAIMYUS IPYroro MeTaula.

Pazzen 6. PazinuHble BADMAHTHI BHINOJIHEHUS IKCTPAKIIMOHHOTO U3BJIeYeHUS.

DKCTpaKLMs METAJUIOB B YCJIOBHSX OTIMYUS OT HauOosee pacpOoCTpaHEHHOW ABYX(a3HOMH
CUCTEMBI «BOJIHBIM PAacTBOpP COJIEH MeTalljia — OpraHuyecKuil pactBop skcrpareHTa». TBOKCoI u
UMIIDETHATBl. OKCTPakUMs B MHOKECTBEHHble OSMysbcud. Ileprpakrop. KoHuentpupoBanue
IIEJIEBOTO JIEMEHTA B pe3yJIbTaTe TPAHCIIOPTHOM PEaKLUHU IPH MEPEHOCE Yepe3 TBEPAYIO MeMOpaHy,
COJIEPKALIYI0 PACTBOPEHHBIH 3KCTpareHT, B a3y, COAEprKallyl0 PEIKCTParupyrolUil peareHT.
CepxkputHueckast (pIrouaHas SKCTPaKIHs.

4 O0beM yueOHOM JAUCIUILTHHBI

10 cemectp
Buapl yue6HoM paboTh 3E Axar . AC"fIPOH.
OO0mas Tpy10eMKOCTh JUCIUIIIUHBI 10 y4eOHOMY IIaHy 4 144 108
KonTakTHas pabdora — ayAuTOPHbIE 3aHATHA: 1,78 64 48
Jlexun 0,89 32 24
[Ipaktuueckue (cemunapckue) 3ausatus (I113) 0,89 32 24
CamocrosiTesibHas padora (CP): 2,22 80 60
KoHTakTHas camocTosiTenpHas padbora 0,2 0,15
2,22
CaMocTosTenbHOE U3YUEHHE PA3/IEIOB IUCIUILITHHbI 79,8 59,85
Buj uTOroBoro KOHTpoJIs 3a4eT
AHHOTaMA pado4eil NPOrpaMMbl JMCHUIIIMHBI
«CopOunoHHbIe MpoLecchl B TEXHOJIOTHH PeIKUX JIEMEHTOB)
1 Henp aucnumiuHbl — (GopMUpoBaHHEe Yy 0Oydaromerocs JJOCTaTOYHO IMOJHOE

MIPEJICTaBJICHUE O COPOIIMOHHBIX MPOIIECCaX MPOU3BOJICTB PEIKUX DIIEMEHTOB.
2 B pe3yabTaTre H3yYeHHs JUCHUIIMHBI 00yUYAIOIIMIiCS T0JKEeH:
Obaadoams cneAyONUMI KOMITIETEHIIUSIMU U MHAUKATOPAMHU UX TOCTHKEHUS:
IIK-1.1; TIK-1.3; T1IK-3.2
Buamo:
—  COpOIMOHHBIE TPOIECCHI, WCIOJNB3YeMbIe TSI TPOBEACHUS  THUAPOMETAILTYPTHYCCKUX
MIPOU3BOJICTB MaTepUAIOB COBPEMEHHOM SHEPTreTUKH;
—  NPUHIUIBI BEIOOpa COPOCHTA JTsl KOHKPETHOTO TEXHOJIOTHYIECKOT0 TpoIiecca.
Ymemo:
—  OCYIIECTBUTH BBIOOP CENIEKTUBHOT'O COPOCHTA I KOHKPETHOT'O TEXHOJIOTHYECKOTO MpoIiecca B
TEXHOJIOTHUH PEIKUX JICMCHTOB;
—  ONpEeNeINTh PABHOBECHBIC, KMHETHYCCKUE W JIMHAMUYCCKUE XapaKTCPUCTHUKU COpOEHTa,
HCIIOJIE3YEMOTO TSl H3BJICUCHUS, KOHIICHTPUPOBAHUS U Pa3JICIICHUS PEIKUX YJIEMEHTOB.
Brnaoemn:
— HaBBIKAMHU HCIIOJIb30BAHUS WHKEHEPHBIX METOJIOB pacueTa TUIIOBLIX COPOIIMOHHBIX MPOIIECCOB,
HCIIOJIb3YEMBIX B TEXHOJIOTUU PEIIKHUX DJIEMEHTOB;
— HaBBIKAMH BBHIOOpa COpOEHTA U €r0 XapaKTePUCTHK, HEOOXOAUMBIX /ISl COCTABIICHHS HCXOIHBIX
JTAHHBIX MPU MPOCKTUPOBAHUU COPOIIMOHHBIX ITPOIIECCOB.

171



3. KpaTkoe coaep:xaHue TUCHUILIMHbI

Paszgen 1. CopOumoHHBIe mpoueccbl B THAPOMETAJUIYPIMH PeIKHUX IJIeMEHTOB,
nepepadorke OAT u ounCTKe paIHOAKTHBHBIX 0TX0/10B

Mecto COpOLMOHHBIX MPOLIECCOB B TMAPOMETAIIYPrUU peakux 3iaemeHToB. Copbuus u3
YPaHOBBIX pacTBOPOB U Mmyibil. CopOuust 6JaropoIHBIX METAIJIOB Ha aKTUBUPOBAHHBIX YITIAX H
CHUHTETHYECKUX HOHOOOMeHHMKaxX. Paznenenue peako3eMenbHbIX MeTallIoB. CopOIHs B TEXHOJIOTHH
nepepaboTku orpaborasuiero TorauBa. CopOIMOHHAS OUYUCTKA PalMOAKTUBHBIX OTXO/I0B.

Pa3nen 2. [losiyuyeHue u cBoiicTBa COPOEHTOB

2.1. OcHoBHble THNbl copOeHToB. Knaccudukanus copOeHTOB. AKTUBUPOBAHHBIC YIJIH.

[lonyyenue axkTUBUpPOBAaHHBIX yriaed. THUIBI M CBOMCTBA AKTUBUPOBAHHBIX YIJICH.
IIpumeHeHue yriiel B TEXHOJIOTMH PEIKUX 3JIEMEHTOB. Perenepanys akTHBUPOBAaHHBIX YIJICH.

2.2. BONOKHHCTBIE HOHUTHL.

OcCHOBHBIE THIIBI BOJOKHHUCTBIX MOHUTOB. Ilomydyenue BosokoH. CBoicTBa HOHOOOMEHHBIX
BOJIOKOH. YTJIEpOAHbIE BOJIOKHA. MoauduuupoBaHue yriepoaHbIX BOJOKOH. OCHOBHBIE 00JIACTH
IIPUMEHEHHUS] B TEXHOJIOTMH PEAKUX JIEMEHTOB.

2.3. Monutsl. MuHepasibHble HOHUTBL. CHHTETUYECKUE HEOPTaHMYECKHE HOHUTHL. CMOJIBL.

Karuonutsl, annoHuTsl. AMdorepusie HoHUTHL. Creruduueckue copOeHTsl. Monutst 1 u 2
pona. Tumbl (QUKCHUPOBAHHBIX TIpynn B HOHMTaX. OOMEHHass €MKOCTb MOHMTOB. MeToabl
onpezneneHus. 3HaueHuss pK akTUBHBIX TIpynn B HOHUTaX. [lopHCTOCTh, BIAroeMKOCTb,
HaOyXaeMoCTh HOHMUTOB. MeTojbpl cHHTe3a HOHMUTOB. llonMMepusaunus M MOIMKOHACHCAIMA
MOHOMEPOB, COJIEPKALIUX HNOHOTEHHbIE TPyIIbl. OCHOBHBIE TUIIBI OTEYECTBEHHBIX U 3apyOEKHBIX
HMOHUTOB, UX CTpoeHUE. MeTo bl HCCIIEeI0BaHUS CTPYKTYPbl HOHUTOB.

Pa3nen 3. TeopeTnueckue 0CHOBbI HOHOOOMEHHBIX MPOLIECCOB

3.1. MoHOOOMEHHOE paBHOBECHE.

Honnplii oOMeH kak MeMOpaHHOe paBHOBecue. VIOHHBII OOMEH Kak TreTeporeHHas
XUMAYECKas peakius. JKBUBAJICHTHOCTb HMOHHOTO oOMeHa. M3orepma copOimu. Kosddunents
pacnipenenenusi. Koaddunuentsr paznenenus. KoncranTel paBHOBecus. TepMoJIuHamMHuecKas
KOHCTaHTa HWOHHOTrO oOMmeHa. YpaBHenwe Huxonbckoro. KoHIEHTpallMOHHAss W KaXKyIasics
KOHCTaHThl MOHHOr0 oOMeHa. JloHHaHOBCKHMH mnoTeHuuan. CeleKTHBHOCTh W CHEIHU(PUUHOCTD
MOHUTOB. Psizpl cenektuBHOCTH. PacueT HOHOOOMEHHBIX PaBHOBECHUIA.

3.2. KnHeTrnka nHOHOOOMEHHBIX IIPOLIECCOB.

WNonnblii 0OMEH C TOYKHM 3pEHMs] KMHETHKH TeTepOTeHHBbIX MpoueccoB. Auddy3noHHbII
MOTOK M JBUXKYyIKe cuibl auddy3un. Craauu, OHpelensione CKOpOCTb HMOHHOTO OOMeHa.
Buemnenuddysnonnas kuneruka. Kuneruka qudysuu BHyTpH 3epHa HOHUTA (TeneBasi KHHETHKA).
XuMHUecKass KHHETHKa NMPpH HOHHOM oOMeHe. MeTojbl pacro3HaBaHUS JIMMUTHPYIOLIEH cTaauu
KMHETUKU. Y paBHEHUS, ONMCHIBAIOIINE Te€NIEBYI0, BHEIIHEAN(PPY3NOHHYIO M CMEIIaHHYIO0 KUHETHKY.
DKcliepUMEHTalbHbIE HCCIe0OBaHUS KUHETUKU. Pacuer ko3dduuumeHtoB auddy3un HOHOB B
noHuTax. Mozenu 1ncesaonepBoro u MceB10BTOPOro MOpsaKa.

3.3. Jlunamuka copOLuH.

EMkocth 10 mpockoka. Jlunamuueckass 0OMeHHasi eMKOCTh. MeTObI OTpeIeICHs] CTETICHH
UCTOJIb30BaHUSI MOHUTA. BBIXOAHBIE KpUBBIE NMPH HOHHOM OOMEHe B KOJOHKax. MoHOooOMeHHas
xpomatorpadusi. OpOHTaIbHBIN, BBITECHUTENBHBIM M AIIOEHTHBIA METOJ B Xpomarorpaduu.
VYpasuenue llInnosa. BpeMs 3a1uTHOr0 1€UCTBUS.

3.4. Pereneparius HOHUTOB.

HecopOuusa u pereHepanuss MOHUTOB. THIBI JecCOPOLMOHHBIX mHporeccoB. OTpaBieHue
HMOHUTOB. MeTobl pereHepaluyu HOHUTOB.

3.5. TexHOJIOrHYECKUE aCHEKThI COPOIMU PEIKUX FIEMEHTOB.

AHanu3 COpOIMOHHBIX XapaKTepUCTUK U BBIOOp copOeHTa Ui KOHKPETHOIo IMpoliecca
U3BJICUEHUS PEAKOro neMeHTa. O3HaKOMIIEHHE C UCIBITATEIbHBIMU CTEHAAMHU MO COPOIIMU PEIKUX
3JIEMEHTOB.
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4 O0beM yueOHOM AN CUMILINHBI

. 10 cemectp
Buast yebHok paborel 3E Axkazn. 4. | ACTpoOH. U..
OO0mast TpyA0eMKOCTh TUCHMILVIMHBI 110 Y4eOHOMY IIAHY 4 144 108
KonTakTHas padora — ayAuTOpPHbIE 3aHATHA: 1,78 64 48
Jlexmun 0,89 32 24
[Ipaktuueckue (cemunapckue) 3austus (I113) 0,89 32 24
CamocrosiTesbHasi padora (CP): 2,22 80 60
KoHTakTHas camocTosiTespHas padboTa 0,2 0,15
2,22

CamocTosTeIbHOE U3YUCHUE Pa3/IeIOB JUCIUILTAHBI 79,8 59,85
By HTOroBOro KOHTpOJIs 3a4yer

5.4. IIpaKkTHKa

AHHoOTaUs paﬁoqeﬁ IporpaMmmal «Y4ueOHan NMPAaKTHKA: O3HAKOMHUTC/IbHAS MIPAKTUKA

1 Ilesb NpakTHKM — O3HAKOMJIEHHE OOYy4YarolIUXCsl C METOJOJOTMYECKUMHU OCHOBAMU
opranuzanuu o0pa3zoBaTeIbLHOrO Mpolecca Mo NpoduiI0 U3ydaeMol MPOrpaMMBbl CIICIUAIUTETa Ha
Kadeape TEXHOJOTUM PEIKHX DJIEMEHTOB M HaHoMaTepuasioB Ha ux ocHoBe PXTY um. JI.W.
MenzeneeBa, ¢ OCHOBHBIMU HaNpaBICHUSMU HAyYHO-HCCIEIOBATENLCKON pPaboThl Kadeapbl B
00JIaCTH XMMHYECKON TEXHOJIOTHH MaTepPHajIOB COBPEMEHHOM YHEPTETHUKH, B TOM YHCIIE — B 001aCTH
TEXHOJIOTUM PEIKOMETAJUIBHOTO ChIpbsS, OCHOBHBIMM IHPOLECCAMU BBIACICHUS, OYUCTKH H
KOHIICHTPUPOBAHUS PEIAKUX U PACCESHHBIX AJIEMEHTOB, IMOTYYCHHUE TEPBUYHBIX MTPO(HECCHOHATBLHBIX
YMEHUN U HABBIKOB MYTEM CaMOCTOATEIBLHOIO TBOPYECKOI'O BBIMOJHEHHUS 3a]ad, MOCTABIEHHBIX
MPOrPaMMOM TPAKTUKH.

2 B pe3yabTare NPOX0KAeHUSI MPAKTUKH 00y4AIOIIMIiCH T0JT/KEH:

Obnadams CIeNyOUMMA KOMIETEHIIUSIMU U WHIUKATOPAMH X JTOCTHXKCHHUSI:

YK-1.1; OIIK-3.1; OIIK-4.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; [TK-2.2

3Hamy:

— TOPSI0K IpoBeAeHUs U o0ecriedeHns 00pa30BaTeIbHOM AESITEIbHOCTH O MPOPIITIO H3ydaeMOoit
MPOTpaMMBbI CTICITHATTUTETA

— TOpPSAOK MPOBEJCHUS U OOecreueHus] HayYHO-HCCIIE0BATEIbCKUX PaboT ¢ HCIOIb30BaHHEM
COBpPEMEHHBIX (PU3UKO-XMMHUECKUX METOJOB aHAIN3a;

— IpaBuia TEXHUKH O€30M1aCHOCTH U IPOU3BOJCTBEHHON CAaHUTAPHUH.

Ymemn:

—  HCIOJIb30BaTh COBPEMEHHBIE MPUOOPHI M METOJIUKH IO TIPODUITIO MPOTPAMMBI, OPTraHU30BHIBATH
MPOBEJICHUE DKCIEPUMEHTOB W WCIHBITAHWUH, TMPOBOJUTH UX OOpabOTKYy M aHATMU3UPOBATH HX
pE3YJIbTaTHI.

Braoemu:

—  CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K MCCIIE€A0BATENBCKOMN NEATEIBHOCTH 110 MPOPIITIO U3ydaeMon
MIPOTPaMMBI;

—  CIOCOOHOCTBIO Ha MPAKTUKE HMCIOJIB30BaTh YMEHUS W HABBIKUA B TIPOBEICHUH XUMUYECKUX H
(U3UKO-XMMHYECKHUX aHATTU30B C HCIIOIb30BAaHHEM COBPEMEHHOM anmaparypel;

— HaBBIKAMH HANHUCAHHS OTUYETa MO MPAKTUKE MO MOJYYCHUIO MEePBUYHBIX MPO(HEeCCHOHATBHBIX
YMEHUI U HAaBBIKOB.

3. KpaTkoe coaep:xanue NpaKTHKH
Pa3znea 1. Beenenune. Hcropust u coBpeMeHHasi AeATEJbHOCTh Kadeapbl TEXHOJOTHH
PeAKHUX 2JIEMEHTOB U HAHOMATEPHAJIOB Ha UX OCHOBe. [lenn U 3a1a4u IPAKTUKU 110 TIOJIYYEHUIO
MEPBUYHBIX NMPO(ECCHOHAIBHBIX yYMEHUIl U HaBBIKOB, O3HAKOMJIGHHME C HUCTOpued Kadeapsl
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TEXHOJIOTUM PEIKUX SJEMEHTOB M HAHOMATepHaJOB Ha MX OCHOBE, HpodeccopcKo-
MIPENOIABATEIbCKUM COCTaBOM, HANPABICHUSIMU W OpraHU3alMEel HAayYHBIX HCCIEIOBaHUM Ha
kadenpe, crienuaabHON TEPMUHOJIOTHEH (TII0OCCApUEM) B TEXHOJIOTHH PEIKUX dJICMEHTOB, TEXHUKON
1 000pyAOBaHUEM Ui MPOBEACHUS JTaOOPATOPHBIX paboOT, MPOBEPKA KIFOUYEBBIX MOHITHH XUMUH,
XUMHUYECKON HOMEHKJIATYPBhI.

Paznen 2. O3HakoMHTe/bHbIE JIKCKYPCHMHM Ha MpPeINpPUATHS W B OPraHM3aluM,
JAeSITeJIbHOCTh KOTOPBIX CBsI3aHAa ¢ NMpoQujeM H3y4aeMoil NporpaMMmbl crenuanautTera (2
9KCKypcHuHM), Takue Kak: HannoHanbHbli uccinenoBarenbckuil neHTp «Kyp4yaToBckuii HHCTUTYT» —
NHCTUTYT XUMHYECKMX PEaKTHMBOB M 0CO00 YHCTHIX xuMudeckux BemectB (MPO®) (HULL
«KypuaroBckuii uctutyr — MPO®), r. MockBa; «Bcepoccuiickuili Hay4HO-UCCIIE0BATEIbCKUN
HUHCTUTYT MUHepanbHOro celppsi uM. H.M. ®enoposckoro (PI'VIT «BUMC»), r. Mocksa; OO0
«JIAT» TK «CKAWUI'PA]Jl», «JlaGopaTopys MHHOBALMOHHBIX TEXHONOTHil», r. Kopones,
MockoBckas 00:1. u ap.). [lepeuens npeanpusTuii MOKET YTOUHSATHCS.

Pa3znesa 3. 3HaKOMCTBO ¢ OpraHusanueil HAy4YHO-MCCJIEI0BATENbCKON 1eiTeJIbHOCTH U
o0opynoBanuemM B Jadoparopusix kKadeapbl. O3HAKOMJIECHHE C OCHOBHBIMHU IPOIIECCAMH B
TEXHOJIOTUU penkux 31neMeHToB. [IpakTuka B maboparopusax kadeapsl (Mpoiecchl U3MeIbueHus,
MEXaHOAKTHUBALIUH, BbIILEIAYUBAHUS, )KUIKOCTHON IKCTPAKIMHI, HOHHOI'O OOMEHA).

Pa3znesn 4. 3HakoMcTBO ¢ OpraHM3anueil Hay4YHO-HMCCJIe0BaTeIbCKON JAeATeJbHOCTH
LKII, UBL, My3eem ucropun PXTY um. I.U. MenneneeBa. [IpuHuumnsl, GopMbl U METOJBI
OpraHu3alyy aHaTuTH4YecKux padot B LlenTpe komnextuBHoro nonb3zoBanus (LIKIT) PXTY um. JI.1.
Menneneena.

Pazgen S. Odopmienue otyera o0 NPOXOKACHUHM TNPAKTHKH. Brinonnenue
WHAUBUyabHOTO 3ananus (B Buae pedepara B ciayuae JJOT). OOGpaboTka u cucTeMaTH3aIHs
COOpPaHHOTO TMpU MPOXOXKIEHUU TMPAKTUKH MPAKTHUYECKOrOo M HH(OPMALMOHHOTO MaTepuana.
Odopmnenne otuera (B cimydae JJOT Bkimtodaet pedepar).

4 O0beM mpaKkTHKH

. 6 cemectp
Buner yuedHoit paboTh
3E Axan. 4. AcTpoH. u..

OO01mas Tpy10eMKOCTh NPAKTHKH 10 Y4eOHOMY TIaAHy 3 108 81
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: 1,78 64 48
Jlabopatopusie 3anstus (JIP) 1,78 64 48
CamocrosTenbHas padora (CP): 1,22 44 44
KonTakTHas camocTosTeIbHas paboTa 0,4 0,3
CamocTosTenbHOE U3yUeHUE PA3/IEIOB MPAKTHKH 1,22 25,6 19,2
Hammcanue oruera 18 13,5
Bux xoHTpOIS 3a4er ¢ oeHKOM

AHHOTanusi pado4yeil NporpaMMel «Y4eOHasi NPAKTHKA: HAYYHO-HCCICA0BATE/IbCKAs
padora (mosy4yeHue NepBUYHBIX HABBIKOB HAY4YHO-MCCJIE10BATEIbCKONH PadoThI)»

1 Ilear npakTukum — QopMHUpOBaHHME HEOOXOJUMBIX KOMIETEHIHMH M MpUOOpeTeHHs
HAaBBIKOB JUIsl OCYIIECTBJIEHHS HAy4YHO-UCCIIEOBATENbCKON NEATENbHOCTH IO CIEUUaTIbHOCTH
18.05.02 Xwumuueckas TEXHOJIOTMSI MAaTE€pUalIOB COBPEMEHHOM JSHEPIeTHKH IOCPEACTBOM
IUIAHUPOBAHUS U OCYILECTBIEHUS YKCIIEPUMEHTAIbHON JIEATENBHOCTH, OBJIAIEHUS METOAOJIOTUEN 1
MeToAaMHu 00pabOTKH pe3yabTaTOB HAyUYHBIX HCCIIEOBAHUH.

2 B pe3yabTare NPOX0KAeHUSI NPAKTUKH 00y4AIOIIMIACS 10/TKEH :

Obnadamp clneayoNMMA KOMIETEHIUAMHI 1 HHIUKATOPAMU UX TOCTHKEHHUS:
VK-1.1; VK-4.3; YK-4.9; YK-4.11; OIIK-1.18; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.2; OIIK-6.1;
OIIK-6.2; OIIK-6.3; I1K-1.1; [1K-1.2; [1K-1.3; [1K-2.1; [1K-2.2; [1K-2.3

3name:

— MOJIXOJbl K OPraHU3allid CAMOCTOSTENIBHON M KOJUIEKTUBHOW HAYYHO-UCCIEN0BATEIbCKON

paboThI;
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—  NPUHLUIBI OPraHU3aLUU IPOBEIEHNUS SKCIIEPUMEHTOB U UCTIBITAHU;
— PUHOUIBI W CHOCOOBI  3alIMTBl  OOBEKTOB  MHTEIUIEKTYyaJbHOM  COOCTBEHHOCTH U
KOMMEPIHATU3AIIH [TPaB HAa 00BEKTHl HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH.
Ymemn:
—  BBINOJIHATH MIOMCK, 00pa0OTKY, aHATTN3 M CUCTEMAaTH3AIMI0 HAyYHO-TEXHUYECKON HH(pOpMaIum,
OCYIIECTBISATH BBIOOP METOIMK M CPEICTB PELICHH 33/1a4, IOCTaBIeHHbBIX porpamMmmoiit HUP;
—  BBINOJHATH 00pa0OTKY M aHAJIN3 PE3YJIbTATOB SKCIIEPUMEHTOB U HCITBITAHUH;
—  AHAIU3HMPOBATh BO3HUKAIOIIKME B HAYYHO-UCCIIENOBATEIBCKON NEATEIbHOCTH 3aTPYAHEHUS U
CIOCOOCTBOBATh MX Pa3pEIICHHIO.
Bnaoemy:
— npuémamu pa3pabOTKH IUIAHOB U IPOTrpaMM IPOBEACHMSI HAyYHBIX UCCIIEJOBAHUM, TEXHUYECKUX
pa3paboToK, 3a1aHui Il UCTIOTHUTEICH.
— METOJNOJIOTHEM M METOAMKOM  IPOBEICHMS  HAYYHBIX  MCCICJOBAHUM;  HABBIKAMU
CaMOCTOSITEJIbHON Hay4HOH U UCCIe10BaTeIbCKON pabOThI;
—  cHocoOHOCTBIO PelIaTh NOCTaBJIEHHbIE 33/1a4H, UCTIONb3Yysl YMEHMS U HaBBIKU B OpraHU3aluu
HAy4YHO-HCCIIEI0BATENIbCKUX U TEXHOJIOTUYECKUX PaboT;
— HaBBIKAMM KPUTHYECKOTO aHajlW3a HAy4YHO-TEXHMUYECKOH JuTepaTypbl, pa3pabOTKUd U
(opMyIMpOBaHUSA COOCTBEHHBIX METOJOJIOIMUECKUX MOAXO0/I0B K PEILICHUIO HAyYHBIX IPOOIIEM.

3. KpaTkoe conepikanue npakTHKH

Pazgen 1. IloaroroBka aHAJIUTHYeCKOro o0030pa W 000CHOBaHHWE MeETOHAUK
IKCIEPUMEHTA.

CocraBiieHre IJIaHa HAy4YHO-HCCIIEA0BATEIbCKON pabOThI: JIUTEpaTypHbI 0030p MO Teme
HUP, Teopernyeckasi 4acThb MCCIICAOBAHUS, IPAKTHYECKAsl YacTh UcciaeqoBanus. [loctaHoBKa 1enu
u 3amad uccunenoBaHus. OObEeKT W mpeaMmer wuccienoBaHus. Lleam um 3amaum wmccienoBaHUs.
[Tposenenune ananu3 nadopmanuu no reme HUP u cocraBienue ananutiuueckoro oryera. Metoauku
MPOBEJICHUSI  DKCIIEPUMEHTAIBHBIX  HCCIeAOBaHMUA. MeToquku  00pabOTKH  pe3yibTaToOB
HKCHEPUMEHTOB M UX aHAJIN3a.

Paznen 2. BoinojiHeHHe HAYYHBIX HCC/IeI0BAaHUA M 00padoTKa IKCIEPHUMEHTAIbHBIX
JAAHHBIX.

CocraBiieHre I1aHa HKCIIEPUMEHTOB. BhINOIHEHNE HayYHbIX UCCIIEOBAHUM JUISl TOTY4YEHUS
MPAaKTUYECKUX pe3ynbTaToB. OO0paboTKa HKCHEPUMEHTAJIbHBIX JaHHBIX, WHTEpHpeTanus Hu
0000111eHIE Pe3yIbTATOB UCCIIEIOBAHUS.

Pa3nen 3. HanucaHue oT4eTa M MOATOTOBKA HAYYHOT'0 A0KJIA/1a M Pe3eHTAIUHU.

HOI[FOTOBKa n HarmmcaHue oT4yECTa. HOI[FOTOBKa TEKCTOBBIX, rpa(i)nqecm/lx n
MYJIbTUMEIUHHBIX MaT€pPHUaAIOB IJIsl HAyYHOro Jokiaja. [loaroToBka npeseHTauu J0KIaaa no reMe
HAYYHO-HCCIIEIOBATEIHCKON paOOTHI.

4 O0beM NMPAKTUKH

Bcero 8 cemectp 9 cemectp 10 cemectp

Bupt yebHolt pa6orst 3E Axan. 4. 3E Axan. 4. 3E Axan. 4. 3E Axan. 4.

OO01as Tpy10eMKOCTh

NPAKTHKH 110 y4eOHOMY 18 648 3 108 6 216 o) 324
TUIAHY

Konraxras padora - 9,3 334 1,8 64 3 108 45 162
AYAUTOPHBIC 3aHATUSA

Jlaboparopusie paboTs! (JIP) 9,3 334 1,8 64 3 108 45 162
(Ccalﬁ;""“’”e”"“a" pabora | g5 314 1,2 44 3 108 45 162
KonraxrHas 12 | 12 04 3 04 | 45 0,4

camocTosTeIbHast paboTa
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CaMoCTOSATeTHOE OCBOCHHE

3HaHUM, YMEHUN U HABBIKOB 8.7 312,8 43,6 107,6 161,6
no nporpamme HUP '

Buja xoHTpoJ: 3a4eT ¢ OLEHKOI (3a4eT ¢ OLeHKOI 3a4eT ¢ OLeHKOM

. Bcero 8 cemectp 9 cemectp 10 cemectp

Brbt yaeOHoit paGoTst 3E Actp. 4. 3E Actp. 4. 3E Actp. 4. 3E Actp. 4.
OO0mas Tpy10eMKOCTh
NPAKTUKH 110 18 468 3 81 6 162 9 243
yueOHOMY ILIaHY
Konrakruaspabora= | g3 | 505 | g 48 3 81 45 | 1215
ay/IMTOPHbIE 3aHATHS
g;gfpaTOpH“epaGOTL‘ 93 | 2505 | 18 48 3 81 45 | 1215
CamocrosiTe/ibHasi
paGora (CP) 8,7 235,5 12 33 3 81 4,5 1215
KonrakTHas 0.9 03 03 03
camocTosITeIhHast paboTa
CaMOCToaTenLHoUe 67 12 3 45
OCBOCHHC SHAHHY, ' 234,6 327 80,7 121,2
YMEHUH U HABBIKOB T10
nporpamme HHAP
Bua xonTpoOJIS: 3a4eT ¢ OLeHKOoi 3a4YeT ¢ OLeHKOM 3a4eT C OLEHKOH | 3a4eT C OleHKOM

AHHOTAIUSA paﬁoqeifl MporpaMmal «HpOI/I3BOIlCTBeHHaﬂ MPAaKTUKA: TEXHOJOI'NIECKasd
(HpOCKTHO-TCXHOJ'IOFI/I‘IGCKRH) MMPaKTUKa»

1 Hesb MpakTHKH — IPAKTUYECKOE O3HAKOMJIEHHE M U3YUYE€HUE YCTAaHOBOK U 000PY10BaHMUS
JUISL OCYLIECTBIIEHUS THIPO- U TUPOMETAIUTYPTUUECKUX MTPOLIECCOB MOIYUEHUS PEJKUX DJIEMEHTOB U
HaHOMaTepHalloB HAa HX OCHOBE, YCTPOICTBa OCHOBHOTO TEXHOJIOTMYECKOTO0 O0O0pYAOBaHMUS,
CTPYKTYpbl OpraHu3aluu paboThl MOAPA3AEICHUS B COCTaBE MPEANPUATHS.

2 B pe3yabTare NPOX0KAeHUSI MPAKTUKH 00y4AIOIIMIICH T0J/KEH:

Obaaoams cinenyomyuMy KOMIIETEHIUSAMU U UHIUKATOPAMU UX JOCTHKEHHUS:

I[ICK-1.1.1; TICK-1.1.2; IICK-1.1.3; T[ICK 1.2.1; TICK 1.2.2; TICK 1.2.3; TIK-3.1; TIK-3.2; T1K-3.3;

[1K-4.1; T1IK-4.2; TIK-4.3
3namo:

— TEXHOJOIMYCCKHUE MPOHCCChI, MPUHIOHUIHWAJIBHYIO TCXHOJIOTMYCCKYIO CXCMY IPOU3BOJACTBA U

OCHOBHO€ TEXHOJIOTUYECKOE 000PYAOBaHUE, UCTIOIB3YEMBIE JIJISl U3BJICUEHUS PEIKMX DJIEMEHTOB
TUAPO- U MUPOMETAIUTYPTUUECKUMHU METO/IaMU;
OpPraHU3AIMOHHYIO CTPYKTYPY MPEANPUITHI 110 IPOU3BOJACTBY PEAKUX 3JIEMEHTOB U IPOTYKIIUU
Ha UX OCHOBE;
OCHOBHBIE TPUHIIUIIBI, METOABI U (POPMBI KOHTPOJS TEXHOJIOTHYECKOTO IMPOoIiecca, UCXOTHOTO
CBIpbS U KauecTBa MPOAYKIUU;
OCHOBHBIE HOPMATHBHBIC TOKYMEHTHI 110 CTAHIAPTU3ANNH U CEPTHPUKAINH PEAKOMETAIUTEHON
TIPOJTYKIIHH;
MpaBUjia TEXHUKH O€30MTaCHOCTH, YKOJIOTHH U MMPOU3BOICTBEHHON CAHUTAPHH.

Ymemo:
MPUHUMATh KOHKPETHBIE TEXHMUYECKHE PEHICHUsS TPH OCYIIECTBICHUH TEXHOJIOTHYECKOTO
mpolecca, BBIOUPaTh TEXHUUYECKUE CPENICTBA AJII KOHTPOJS M PEryIHPOBKUA TEXHOJIOTHUYECKHUX
MapaMeTpoB;
WCIIOJIH30BaTh HOPMATHBHBIE JOKYMEHTHI 1O KadeCTBY, CTaHAAPTHU3AIMU M CepTU(DHUKAIN
MPOIYKTOB U U3JICITUHI, DIIEMEHTH YKOHOMHUYECKOTO aHAIN3a B IPAKTUUECKOU JIeATETLHOCTH.
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Bnaoemy:
—  CIOCOOHOCTBHIO BBIABJISATH M YCTPAHATH OTKJIOHEHHS OT PEKHUMOB PabOThI TEXHOJOTHUECKOTO
000pyI0BaHUs ¥ MAPaMETPOB TEXHOJIOTUYECKOI0 PoIiecca;
—  CHOCOOHOCTHIO M TOTOBHOCTBHIO OCYIIECTBIIATH TEXHOJOTMUYECKHI MPOIECC B COOTBETCTBHH C
pErJIaMEHTOM.

3. Kpatkoe cogep:kaHue NpakTHKHU

Pasnea 1. O3HakoMileHHe M HM3Y4YeHHEe JKCIEPUMEHTAJIbLHONH YCTAHOBKH MOJIYYeHHS
KOHIIEHTPATa PeIKUX 3JIeMEHTOB.

W3ydyeHne ycTaHOBKM MOJy4YeHHUS KOHIEHTpaTa PEIKHX SJIEMEHTOB. 3a/layd YCTaHOBKH.
Cxema ycranoBku. [lpunHmmmn paboTel ycTaHoBkH. CocTaB ycTaHOBKHU. IlapaMeTphl YCTaHOBKH.
MeTo/1b1 aHaNKM3a PEIKUX 3JIEMEHTOB B KOHIIEHTpaTe. BrinoiHeHne HHANBUIYaTbHOTO 331aHHUS.

Pazjnen 2. U3y4yeHue OCHOBHBIX T€XHOJOTHYECKHUX MPOLECCOB, IAPpaAMEeTPOB U METO/10B
X peryJIMpOBaHUsI HA ONBITHO-NPOMBINLIEHHOH YCTAHOBKeE /ISl THAPOMETAIYPrH4ecKoro
npouecca.

TexHonornueckas cxema U OMHCAHUE YCTAaHOBKH. Pexkxum paboTel ycraHoBKkuU. [lapamerpsi
ycTaHoBKU. BermomoratensHoe o6opynoBanue. O6opynoBanue KoHTpos. [lepconan yctaHOBKHU.

Brimonnenne HWHIAWBUAYAJIBHOI'O 3aJIaHUA.

Pa3nen 3. U3yueHne OCHOBHBIX Y3JI0B, CXeM M TE€XHOJIOTHYECKHX MAapaMeTpPOB pPadoThl
IKCNEPUMEHTAIBHOIO CTEH/IA 10 NMOJYYeHHIO MOJTYNPOIYKTA PeIKUX 3J1€eMEHTOB.

[IpunnunuansHas cxema cteHaa. HasHaueHre OCHOBHBIX y3710B. AHAIIU3 PEIKUX HJIEMEHTOB
B nonymnpoaykre. [lapamerpsr paboThl ycTaHOBKHU. BhINOIHEHHE MHAUBUAYATIBLHOTO 33/IaHUS .

Pa3nen 4. CucremaTuszanus MaTepuasia, oAroroBKa 0T4eTa o0 NpoX0KIeHHU NPAKTUKH

OO6o0mieHre M cucTeMaTH3alys JaHHBIX IO CTPYKTYype, TEXHOJIOTUU MPOHU3BOJACTBA,
MpUMEHsSIeMOMY O00OpYAOBaHHUIO, BHITYCKAaeMOU MpeAnpUaTHEeM MPOAYKLUHHU, MeToAaM U dopMam
KoHTpoutst npoaykuuu. [Touck u cOop HegocTaromux AaHHbIX. [loAroTOBKa UM HaNMcaHUE OTYETA O

IMPOXOKIACHUH IIPAKTHUKH.

O0beM NpakTUKH

. 10 cemectp

Butet yseGHoit padorer 3E Akan. 4. Actp. 4..
OO0mas TPy10eMKOCTh MPAKTUKH 10 Y4eOHOMY TIaHY 3 108 81
KonrakTHasi paboTa — ayIuTOPHbIE 3aHSITHSI:
CamocrosiTesbHasi padora: 3 108 81
KonrakTHast camocrositenbHas pabota 0,4 0,3
CamocTosaTenbHOE H3yUeHHE Pa3/IeoB MPAKTUKU 3 89,6 67,2
Harmucanue oruera 18 13,5
Bua konTpoas 3ader ¢ OIEHKOH

AHHOTanus padoueit nporpammsl «IIpousBoacreennas npakruka: Hay4no-
HccienoBaTenbekas padora»

1 Ileap MpakTHKH — BBHINOJIHEHUE HAYYHBIX HCCIEIOBAHWNA TIO0 TEMAaTHKE BBITYCKHOW
KBaJIM(PUKAIIMOHHON pabOTHI.

2 B pe3yabTaTe NpoXokIeHHs MPAKTHKH 00yYAKOIIUICS T0JIKEH:

Obnadamyp cNeayONMMA KOMIIETCHIUSIMEI U HHIUKATOPAMH WX TOCTIDKEHHUS:
IICK-1.1.1; TICK-1.1.2; [ICK-1.1.3; TICK 1.2.1; TICK 1.2.2; TICK 1.2.3; TIK-1.1; TIK-1.2; T1K-1.3;
[1K-2.1; [IK-2.2; TIK-2.3

Snamu:
—  OCHOBBI OpPTaHHM3AINHU U METOAOJIOTHIO HAYYHBIX UCCIICIOBAHHIA;
—  COBpPEMEHHBIC HAyYHbIE KOHIICTIIINU B 00JIACTH XUMHYECKON TEXHOJIOTUH MAaTEPUAIIOB SIIEPHOTO
TOTUTUBHOTO IHKJIA;
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—  CTPYKTYPY Y METOJBI YIIPaBJICHUSA COBPEMEHHBIM IPOU3BOACTBOM Marepuasnos ATLI.
— PUHLUUIOBl U METOJbl BBINOJHEHMS SKCIEPHUMEHTOB M HUCHBITAHUH 10 TEME BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI.
Ymemo:
— paboTaTh C HAYYHBIMU TEKCTaMH, I10JIb30BAaThCsI HAYUYHO-CIIPABOYHBIM aIllIapaToM;
— 00pabareIBaTh, aHATM3UPOBATH MOIYYEHHbIE SKCIIEPUMEHTAIbHbIE JJAHHBIE;
—  0QOopMIIATE pe3ysIbTaThl HAYUHBIX UCCIIEIOBAHUIA;
—  HCIIOJb30BaTh IOJIyYEHHbIE TEOPETUYECKHE 3HAHMS JUIsl IPOEKTUPOBAHMS TEXHOJIOTMYECKHUX
JIMHUI TTpon3BoIcTB MatepuanoB ATLI.
Bnaoemy:
— mpuéMamu pa3pabOTKH IJIAHOB M IIPOTPaMM MTPOBEACHHUS HAYYHBIX UCCIICIOBAHUH.
— HaBBIKAMHM  CAMOCTOSATENIbHON  HAy4YHO-UCCIIEIOBATENILCKOW  JIEATEIbHOCTH, PabOTBI  C
MCTOYHHMKAMHU Hay49HOU nH(pOopManuu, pedepupoBaHus MyOIUKaIni;
—  METOAAaMHU ITPOEKTHUPOBAHUS OCHOBHBIX M BCIIOMOTATENIbHBIX LIEX0B IIPOM3BO/ICTBA MATEPHAIIOB
STL, cnoco6aMu pacyera TEXHOIOIMYECKOT0 000pYyJOBAHUS.

3. KpaTkoe cofep:kanue NPaKTHKH

Pasgen 1. IlpoBeneHue Hay4YHBIX MCCICAOBAHUI 1O TeMaTHKe BbIIYCKHOM
KBAJTU(PUKANNOHHOKH PadoThI

Onpenenenue nenel u 3a1a4 npakTUkd. COCTaBIEHUE U COIVIACOBAHUE IIJIaHA BBITIOJIHEHUS
BBITYCKHOW KBanu(pukanmonHoii pabotsl (BKP), KOHTpoNbHBIX TOYeK, BHAa U o0OBEMa
IIPECTABISIEMOIO0 K Ka)JI0H KOHTPOJIBHOW TOYKe Marepuana. OpraHu3alMOHHO-METOAMYECKUE
MmepornpusTs. COOp u aHATM3 HAyYHO-TeXHUYecKoi nHpopmarun o teme BKP.

ITpu Bemonuenun BKP B ¢opme HayuHO-HCCII€0BaTENIbCKOM paboThl IPOBOAUTCA COOp U
aHaJIN3 JIUTEPATYPHBIX U HAYYHO-MH(POPMALIMOHHBIX UCTOYHUKOB 110 TeMe BKP, orpaboTka MmeTonuk
U BBINOJHEHUE HKCIEPUMEHTAIBHBIX HUCCIIEIOBaHUI, 00pabOTKa U CHCTEeMaTU3alusl MOJYyYeHHOrO
Marepuaa.

B ciiyuae Bomonnenust BKP B ¢popme npoekTHo# pacuérHo-Tpaduueckoit padotsl (PI'P) npu
MPOXOKJACHUHU TMPAKTUKU TPOBOJUTCS CcOOp, aHaiuu3, CUCTEeMaTHU3alus HEoOXOAUMON IS
BbinosnHeHus: PI'P undopmanuu no GyHKIIMOHMPOBAHUIO TEXHOJIOTUYECKUX JMHUN MPOM3BOJICTBA
matepuanoB ATL], nombop u corjmacoBaHue pabOThl OCHOBHOTO M BCIHOMOIAaTEIbHOTO
TEXHOJIOTUYECKOT0 000py10BaHHUS.

Odopmienue oT4éra 1Mo NMpPaKkTUKE MPOBOJUTCS B BHJE AHATUTHYECKOrO 0030pa Mo Teme

BKP.
4 O0beM mpaKTHKH
. 11 cemectp
Buapt yaebHoi pabore! 3E Axan. 4. ACTpOH. ..
OO0masi Tpy10eMKOCTh MPAKTHKH MO y4eOHOMY 240 864 648
IUIAHY '
KonTakTHas padoTa — ayAuTOPHbIE 3aHATHA: 151 544 408
JIaGopartopusie 3austus (JIP) 151 544 408
CamocrosiTesibHas padora (CP): 8,9 320 240
KonTakTHas camocrositenbHas padoTa 0,4 0,3
CamocrosTenbHOe OCBOCHHE 3HAHHM, YMEHHUH 1 8.9 300 225
HaBBIKOB 110 nporpamme HP ’
Hamucanue otuera 19,6 14,7
Bua uTOroBoro KOHTpoOJIs 3ayeT ¢ OLEHKOI

5.5. «['ocynapcTBeHHasi NTOrOBasi aTTeCTALMS: BbINOJIHEHNE, IOAT0OTOBKA K Npoueaype
3alIMTHI ¥ 321IMTA BBIMYCKHON KBaTU(QUKAIIMOHHON padoTh»
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1 Heas rocynapcTBeHHOW WMTOrOBOIl ATTECTALMU: BBINOJHEHUS], NOATOTOBKH K
npoieaype 3alMThHI U 3aIIUTHI BHIMYCKHOH KBATH(PUKANMOHHON PadoThl — BRISIBJICHUE YPOBHS
TEOPETUUECKOW M TPAKTUYECKOW TMOJArOTOBJICHHOCTH BBIMYCKHUKA BYy3a K BBIIIOJIHEHHUIO
MpoeCCHOHANBHBIX 3aJad M COOTBETCTBUS €ro mnoarotoBku tpedoBanusm PI'OC BO mno
cenranbHocTH  18.05.02 Xumuueckass TEXHOJIOTHS MaTEpUaIOB COBPEMEHHOM HHEPIreTHKH,
crienuamu3anus «XMuMUIecKasi TEXHOJIOTHS MaTePUasIoB SIICPHOTO TOTUIMBHOTO ITUKJIIA.

2 B pe3yJbTaTe NPOXO0KAeHUS TOCYIaPCTBEHHONH UTOTOBOM aTTECTAIMU: BHITIOJHEHUs,
MOJATrOTOBKHM K NMpoLeaype 3allUThl U 3aIMUThl BbINYCKHOH KBAJIHM(PUKANMOHHOW padoThI y
CTY/JeHTa MpoBepsieTcs C(POPMUPOBAHHHOCTD CJIEAYIOMINX KOMIIETEHIM A, a TAKKe CJIeTYI0IMNX
3HAHM, YMEHUIl U HABBIKOB, MO3BOJISIIOIIMX OLEHUTHb CTENeHb NOTOBHOCTH 00YYAKIIUXCH K
AajbHel el npopeccCHOHAILHON 1eATeJIbHOCTH.

BbInycKHHK, OCBOMBIIUI MPOrpaMMy CIIELHUATUTETA, JOJIKEH 00JaJaTh CIETYIOIMUMU
KOMITETEHIIUSIMU:

VK-1.1; YK-1.2; VK-1.3; YK-1.4; YK-1.5; VK-2.1; YK-2.2; YK-2.3; YK-2.4; YK-2.5; YK-2.6; YK-

2.7; YK-2.8; YK-2.9; YK-2.10; VK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; YK-3.6; YK-3.7; YK-3.;

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-4.10; YK-4.11,

VK-5.1; YK-5.2; YK-5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; YK-5.8; VK-5.9; YK-5.10; YK-5.11;

VYK-5.12; YK-5.13; YK-5.14; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-6.7; YK-7.1;

VYK-7.2; YK-7.3; YK-7.4; YK-8.1; YK-8.2; YK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; VK-

8.9; VK-8.10; YK-9.1; YK-9.2; VK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-11.3;

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-

1.10; OIIK-1.11; OIIK-1.12; OIIK-1.13; OIIK-1.14; OIIK-1.15; OIIK-1.16; OIIK-1.17; OIIK-1.18;

OIIK-1.19; OIIK-1.20; OIIK-1.21; OIIK-1.22; OIIK-1.23; OIIK-1.24; OIIK-1.25; OIIK-1.26; OIIK-

2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1;

OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-

6.2; OIIK-6.3; IICK-1.1.1; T[ICK-1.1.2; TICK-1.1.3; [ICK 1.2.1; T[ICK 1.2.2; TICK 1.2.3; T1IK-1.1; TIK-

1.2; TIK-1.3; TIK-2.1; T1K-2.2; T1K-2.3; T1K-3.1; T1K-3.2; T1K-3.3; T1K-4.1; [1K-4.2; I[1K-4.3; T[1K-5.1;

I1K-5.2; T1IK-5.3; T1K-6.1; T1K-6.2; T1K-6.3

3nams.

— TOpPSIOK OpraHHW3aluy, MIAHUPOBAHUS U TMPOBEACHUS HAay4YHO-HCCIEAOBATEILCKUX padoT ¢
WCIIOIB30BAaHUEM TOCIEAHUX HAYyYHO-TEXHUUECKUX JIOCTHKEHUH B 00JIACTU XUMHYECKOU
TEXHOJIOTMH MaTepUaoB COBPEMEHHOU SHEPIeTHKU;

— METOJABl CHHTE3a W HCCIENOBaHUS (PUIUKO-XUMUUYECKUX, (PU3MKO-MEXaHMYECKHX CBOWCTB
MaTepuaioB COBPEMEHHON YHEPTETUKH;

— COBpPEMEHHBIC HAyYHBIC TEHICHIIUU PA3BUTHS B 00JACTH XUMUYECKON TEXHOJIOTHH MaTEPHAJIOB
COBPEMEHHOM DHEPTETUKH;

—  OCHOBHBIE TEXHOJIOTHUYECKHE MPOoLecchl 3HPEeKTUBHOTO U OE30MACHOTO MOTYyYEHHUSI MaTepraIoB
COBPEMEHHOU 3HEPTeTUKHU.

Ymemn:

— CaMOCTOATENILHO  BBISBIIATH  IEPCIEKTUBHBIE  HANpPABJICHUS  HAyYHBIX  HCCIICIOBAHUU,
00OCHOBBIBaTh AaKTyalbHOCTb, TEOPETHUYECKYI0O M MPAKTUYECKYI0 3HAYUMOCTH MPOOIEMBI,
MPOBOJIUTH AKCIIEPUMEHTAJIbHBIE MCCIICIOBAHUS C MCIOJIb30BAHUEM COBPEMEHHBIX MPHOOPOB,
aQHAIM3UPOBATh W HMHTEPIPETHUPOBATH MOJYUYEHHBIE PE3YJIbTAThl, MOATOTABIMBATH OTYETHl U
MyOJIMKAITUU O pe3yIbTaTaxX UCCIEIOBaAHUM;

—  OCYHIECTBJIATH MOWCK W aHAM3 HAyYHO-TEXHUYECKOM WH(GOPMAIMU B 00JACTH XUMHUYECKON
TEXHOJIOTMM MaTepUalioOB COBPEMEHHOM »HHEPreTUKH C LENbl0 HAayYHO-NPAKTUYECKON U
MMaTEHTHOM MOJJIEPKKU ITPOBOJIMMBIX MCCIIEIOBAHNN;

— TOPUMEHSATh 3HAHUS MO XUMHUU W TEXHOJOTMHU MaTE€pUalOB COBPEMEHHOW SHEPreTHKU U UX
OTJIETTbHBIX KOMIIOHEHTOB JJISI YIIPABJIEHUS TEXHOJIOTHYECKUM MPOIECCOM, TPOTHOZUPOBAHUS
pEeryaupoBaHusi OCHOBHBIX JKCILTyaTallAOHHBIX CBOMCTB, MOCTAHOBKHU 33]1a4 M0 MCCIIETOBAHUIO
Y TIPOCKTUPOBAHUIO TEXHOJIOTUH HOBBIX MaTEPHAJIOB COBPEMEHHOU SHEPTETHKHU.
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Bnaoemy:

— METOJOJOTHE W  METOAMKOW  NPOBEACHUA  HAYYHBIX  MCCJIEAOBAaHUM;  HaBBIKAMH
CaMOCTOSITENIbHOW HAYYHOM U UCCIIEI0BATEIbCKON pabOThI;

— HaBbIKaMU pabOTHl B KOJUIEKTUBE, IUIAHUPOBAHMS M OPraHU3allii KOJUIEKTUBHBIX HAy4YHBIX
HCCJIEIOBaHN; COBPEMEHHBIMU METOJAMU MCCIIEOBAHNS U aHAIN3a MaTEPUAJIOB COBPEMEHHOU
SHEPIeTHKHY;

—  HaBBIKAMHU IIPOBEJCHMS UCCIIEI0OBAaHUI MaTepHallOB COBPEMEHHOM SHEPIreTUKHU, UX UCIIBITAHUN U
KOHTPOJISI TApaMETPOB TEXHOJIIOTUYECKUX ITPOLIECCOB UX IIOJIYyYECHUS;

— HaBBIKAMU  BBINOJHEHUS  WH)KCHEPHBIX  pacyeToB,  OOECIEUYMBAIOIIMX  IPOBEICHHE
CYIIECTBYIOILIEIO TEXHOJOTMYECKOro Mpolecca WJIM BHECEHHS B HEro HeOoOXOAMMBIX
JOTIOJIHEHU U U3MEHEHUI.

3. KpaTkoe coep:kaHue rocy1apcTBeHHON UTOrOBOii aTTeCTAllMU: BHINOJIHEHM,
NMOATOTOBKH K IpOLeAype 3alliMThl U 3aIMThI BHITYCKHON KBAJIU(UKAIIMOHHOM
padoThbI

I'ocynapcTBeHHast UTOroBasi aTTeCTallUs: BBIIIOJIHEHNE, TIOATOTOBKA K MPOLIEype 3allUThl U
3alIUTa BRITYCKHON KBanM(pukanuonHou padotsl B popme BKP mpoxomut B 11 cemectpe Ha 6aze
3HAHWUW, YMEHUI U HABBIKOB, IIOJIYYEHHBIX CTYyI€HTaMU IIPA NU3YYEHNUN JUCLMIUIMH CIELAAIBHOCTH
18.05.02 Xwumwuueckass TEXHOJOTHsS MAaTEpUATIOB COBPEMEHHOH JHEPTeTHKH, CIICIHATH3aIUI
«XMMHUYECKask TEXHOJIOTUS MaTePUAJIOB AEPHOIO TOILIMBHOIO LIUKJIIAY .

I'ocynapcTBeHHast HTOroBasi aTTeCTallUs: BBIIIOJIHEHUE, TIOATOTOBKA K MPOLIEype 3allUThl U
3alUTa BBITYCKHON KBalu(UKALMOHHONW pabOThl MPOBOJUTCS TOCYIapPCTBEHHOMN SK3aMEHALMOHHON
komuccueit (I'0K).

KoHTponb ypoBHSI CHOPMUPOBAHHOCTH KOMITETEHITUN O0YyJarOIIMXCsl, TPUOOPETCHHBIX MPHU
ocsoennn OOII, ocymiecTBiseTcss MyTeM MPOBEACHUS 3alllUThl BBITYCKHOW KBaJIM(UKALMOHHON
pabotsl (BKP) u mpucBoeHus KBIM()UKaIUN «HHKEHEPY.

3amura BKP sBisercs o0s3arenbHOM npoLeaypoil HTOroBoi rocy1apcTBEHHON aTTecTaluu
CTYJCHTOB BBICIIMX Yy4Y€OHBIX 3aBEICHMH, 3aBepLIalOIMX OOydyeHHe Mo creuuasbHocTu. OHa
NpOBOJIUTCS NyOonMyHo Ha oOTKpeiToM 3acenanun ['DK B coorBerctBuM CA  JOKaJIbHBIMU
HOPMAaTUBHBIMH U PAcIOPSIUTENbHBIMU aKTAMU YHUBEPCUTETA.

Matepuassl, pecTaBIsieMble K 3alIUTeE:

- BBIITYCKHAsl KBATU(HUKAIIMOHHAs paboTa (MOSCHUTEIIbHAS 3aITUCKa);

- 3amanne Ha BemonHenue BKP;

- oT3bIB pykoBoautens BKP;

- peuensus Ha BKP;

- Ipe3eHTanus (pa3laTouHblii MaTepua), MoNIcaHHas PYKOBOAUTEIIEM;

- IOKJIaJ.

B 3amaun I'DK BXoadT BBIABIEHHE IMOJITOTOBICHHOCTH CTYAEHTAa K HpPOoeCcCHOHATHHON
NEATEIBHOCTH U IPUHATHE PELIEHUS O BOZMOXKHOCTH BbIJJAul €EMY JUILIOMA.

Pemenne o mnpuUCY)XIEHHM BBIYCKHUKY KBalM(DUKALUM «UHXKEHEp» IpUHUMAeTcs 3a
3aceganuu ['OK mpocThIM OOJBIIMHCTBOM MpPHU OTKPBITOM TOJOCOBAaHMM YJIEHOB KOMHCCHUHU Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCIIBITAHUN. PE3ylIbTaThl ONpeeatoTCs OLEHKaMU «OTINYHOY,
«XOPOUIOY», «yIOBIETBOPUTEILHOY, «HEYIOBIETBOPUTEIHLHOY.

OOyuaromuiics HMMeeT NpaBO IMOJaTh B aNeUIALHOHHYIO KOMHCCUIO amleuIIHI0 O
HapyILIEeHUH, TI0 €r0 MHEHHIO, YCTAHOBJIIEHHON MPOLIEAYPHI 3aIIUTHI BBITYCKHOM KBaTU(PHKAITMOHHON
paboThl. Amneisiius O HECOIJIaCUU C pe3ylbTaTaMy 3alllUThl BBIMYCKHON KBaIM(HUKAIIMOHHOM
palboThI HE IPUHUMAETCSI.

4 O0beM rocy1apcTBeHHOI HTOrOBOM aTTeCTAIlMM: BbINOJHEHHS, IOATOTOBKH K NpoLeaype
3alMTHI ¥ 3AIUMThI BBINNYCKHON KBATH(UKAIMOHHONH padoThI

. 11 cemectp
Bujer yuebnoit padoret 3E Axan. u. AcCTpOH. u..
OO01mast Tpy10eMKOCTh JUCHUAIIIHHbBI 6 216 162
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KonrTakTHas patora (KP): - - -
CamocrosiTesabHas padora (CP): 6 216 162
KonTakTHas paboTa — UTOrOBasi aTTECTAIHS 6 0,67 0,5
Breimonnenue, Hanucanue u opopmiienne BKP 215,33 161,5
Bua konTposas 3ammuTta BKP

5.5. ®aKyJIbTATHBbBI

AHHOTAaIUs padoyeii MPOrpaMMbI AUCHUNTHHBI
«'paxknaHckas 3alMTA B YPe3BbIYANHBIX CHTYAIMSIX»

1. Hesb AMCHMIJIMHBI -- TOJITOTOBUTH CTYACHTA K OCMBICIIEHHBIM IPAKTUYECKUM JICHCTBUAM
o oOecrneyeHuIo CBOeil 0e30MacHOCTH W 3allUThl B YCIOBHUSX BO3HHUKHOBEHMSI 4Ype3BbIUANHOM
CUTYyallUuu IPUPOAHOTO, TEXHOTEHHOTO 1 BOGHHOTO XapaKTepa.

2. B pe3yJbTare n3yuyeHHsl JUCHUIIUHBI 00YUYAIOIMIiCS 10JI2KEeH:

Obnadamye CeAyIOIAMI KOMIIETCHIUSAMHI U MHIUKATOPAMHU UX JOCTH>KECHUS:

VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8.

3name:

- XapaKTepUCTHKH NPUPOAHBIX OCICTBHH, TEXHOTEHHBIX aBapuidi M KartacTpod Ha
paavalioOHHO, XUMUYECKH M OMOJIOTUYECKH OMAcHBIX OOBEKTax, Mmopaxaronire (HhakTopbl APYrUX
OITaCHOCTEH;

- OCHOBBI BO3JICHCTBHUS OINMACHBIX (PAKTOPOB UYPE3BBIYAMHBIX CHUTyalldii Ha 4YeJOBEKa H
MIPUPOIHYIO Cpey, AOMYCTUMBbIE MpeeNIbHbIE KPUTEPHUH HETaTUBHOTO BO3JICHCTBUS;

- Mepbl 0e30MacHOro TMOBEJCHHS MpU NpeObIBaHMM B palioHax (30HAX) MOXKApOB,
PaAMOaKTUBHOTO, XUMUYECKOTO U OMOJOTHYECKOT0 3arps3HEHHUS;

- CIocoOBbl M CpelcTBa 3allUThl YEIOBEKa OT BO3JACHCTBHUS MOpa)Karoumx (HakTopoB
Ype3BBIYANHBIX CUTYAIMH TPUPOJHOTO, TEXHOTEHHOT'O M BOGHHOTO XapaKTepa.

Ymemn:

- HWCHIOJB30BAaTh CPEACTBA 3aIIUTHI OPraHOB [BIXaHUS W KOXKH, MEIWIUHCKUE JUIS
CaMO3aIINThI U OKAa3aHUS TIOMOIIH JIPYTUM JTFOJISIM;

- IPUMEHSTh IEPBUYHBIE CPEJCTBA MOKAPOTYIICHUS JIUTs TOKATN3AIMH U TYIIECHUS 10XKapa,
BO3HUKILIETO B ayTUTOPHUH (J1ab0paTopun);

- OKa3bIBaTh ceOe M JPYruM IOCTPAJABIIMM MEIUIIMHCKYIO TIOMOIIbL C HCIIOJIb30BaHUEM
TaOETBHBIX U TOAPYYHBIX MEIUIIMHCKUX CPEJICTB.

Braoemu:

- IpuéMaMu MPOBEACHUS YaCTUYHOW CaHUTAapHOH 00pabOTKH MPU BBIXOJIE U3 paiioHa (30HbI)
PaZMOaKTUBHOIO, XUMUYECKOTO U OMOJOTHYECKOI0 3arpsiI3HEHUS (3apaxeHusl);

- croco0aMu 1 TEXHOJIOTUSIMHE 3aIIUTHI B YPE3BBIYANHBIX CUTYAIIHSX.

3. KpaTkoe coaep:xkaHue TuCUUILITMHBI.

Pazoen 1. Onacnocmu npupoonozo xapaxmepa

CruxuiiHple O€NCTBHS, SIBICHHUS TPHPOIBI Pa3pyIIUTEILHOW CHIIBI - 3EMIICTPSCEHHUS,
HABOJIHEHMUS, CEJIEBbIC TOTOKH, OTOJI3HU, CHEXHbIE 3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbI, 3aCyXH,
yparassl, 0ypH, OKapbl.

Pasoen 2. Onacnocmu mexnozennozo xapakmepa

ABapuu U KatacTpodsl Ha PaJUAlMOHHO ONAaCHOM OOBEKTE, XMMUYECKH ONACHOM OOBEKTE,
OMOJIOTMYECKH OMacHOM OOBEKTE; Ha TpaHCHOpTe (JKEIE3HOAOPOKHOM, aBTOMOOHIFHOM, PEUYHOM,
aBHALIMOHHOM); HA THAPOCOOPYKEHUSIX; HA KOMMYHAJIbHBIX CHCTEMax KU3HeoOecreueHusl.

Pasoen 3. Onacnocmu eoennozo xapaxmepa

[IpumMeHeHHne Opy>KUSI MacCOBOTO MOPAXEHUs (SAEPHOT0, XUMHUECKOT0, OHOIOIHYECcKOro),
OOBIYHBIX CPEJICTB C 3aKUTATENBHBIM HAITOJIHEHHEM, HOBBIX BHJIOB OpPYXKHS. 30HBI 3apa’k€HUS OT
CPEeACTB NOpa)KEHUs U UX BO3/ACUCTBUE HA HACEICHUE U OKPY)KAIOLIYIO IPUPOIHYIO CPEay.

Pasoen 4. Iloscapnas 6ezonacnocms

181



[MoxxapHast omacHocTh. [loxkapnas oxpana. Krnaccudukamuss moxapoB B 3HaHHSIX U
nomenieHuax. Ctagun pa3BuTHs noxapos. JIokanuzanus u Tyuenue noxapos. [lepsuunsie cpencTpa
noxapotyienust (oruerymurenu Ol -8, OVY-2, OBII-5, BHyTpeHHUI MOXapHBIA BOJIOMPOBOJ) U
MpaBWa TOJB30BaHUS UMH. ABTOMAaTHYECKHE CUCTEMbl MOXKAPOTYIIECHUS — CIPUHKJICPHBIE U
npenyepHbie. OTHETYIIAIIME BEIIECTBA — BOJIA, IIEHBI, HErOPIOYXE Ta3bl U pa30aBUTENH, TTOPOIIKOBBIE
COCTaBbl, FAJIOr€H3aMeIlEHHbIE YTIEBOIOPOIbI.

Pa3zoen 5. Komnnexc meponpusmuti 2paxcoanckou 3auumsl HaceleHus

Onosemenue u uHPOpMHpOBaHHE HaceleHHs 00 omnacHocTd. [IpuHATHE HacereHHeM
cur"ayioB onosemienus («Buumanue Bcem!», «Boznyiinas tpesoray, «PaguanuonHasi ornacHOCTb,
«XuMHYecKas TpeBora», «OTooi OMmacHOCTH») U MOPAIOK IEUCTBUS IO HUM. DBaKyallis HaceJICHUs
13 30HbI onacHocTU. Croco0bl dBaKyaluu. JKCTPEHHAas 3BaKyalus CTYJICHTOB U3 ayJIUTOPUU MPH
BO3HUKHOBEHUH I10Kapa.

CpencrtBa MHAMBUYyaIbHOW 3amuThl opranoB asixanus (I'TI-7, T'TI-9, P-2, V-2K, PITIA-1,
PIIT-67M, PY-60M, «®enukcy, I'JI3K, JI1T", AI1T-3, [13Y-K, UI1-4M, UI1-5, UT1-6, KUII-8), koxu
(JI-1, O3K) uenoBeka. MeTUIIMHCKHE CPEICTBA 3AIUTHI.

CpenctBa KOJJIGKTUBHOM 3alIMTHI HaceneHus. HasHaueHue, 3alIMTHBIE CBOMCTBA YOEKHIIL.
[IporuBopanuanuonnsie ykpbiTus (IIPY, moazemHble nemexogHble Mepexoibl, 3ariayOJIeHHbIE
CTaHIIMM METPOIIOIUTEHA), MPOCTEUIIINE YKPBITHS (TpaHILIeH, OKOIIbI, IepeKphIThIe 11enu). [IpaBuna
3aHATHUS yOeKHUIIIA.

Pa3zoen 6. Oxazanue nepgoti nomowu

Oxa3aHue nepBoil MOMOIIM MPU 0XKOTrax, PaHEHUAX, 3apakeHusx. lIpoBeneHne yacTUuHOM
CaHUTApHOM OOpPabOTKH KOKHBIX IMOKPOBOB YENOBEKa MPH BBIXOJE U3 30H PaJMOAKTUBHOIO,
XUMHUYECKOT0 U OMOJIOTHYECKOT0 3apaXKeHUs (3arpsi3HEHNUs ), U3 30H [10KapOB.

Pazoen 1. Jluxsuoayus nociedcmauti 4pe38biuatiHol Cumyayuu

ABapuiiHo-criacaTesibHbIe Pa0OThI. DKCTPEHHAs dBaKyalus U3 ayAUTOpUH (I1abopaTtopun) B
YCIOBUSIX MOXapa, PaJdaliOHHOT0, XUMHUYECKOT0, OMOJIOrMYECKOTO 3arps3HEHHs] TEPPUTOPHH C
MCIIOJIb30BAHUEM MPOCTEHINTUX CpeAcTB 3amuThl («Penukcy, ['JI3K, nporusorasza I'TI-7 ¢ AT1T-3).

4. O0beM yueOHOHN TUCIUTUIUHBL:

O0beM TUCHUTLINHBI
Buj yuedHoii padoThl Axax. | Actp.
3E
q q
O01mast Tpy10€eMKOCTH M CHHUIJIMHBI 1 36 27
KonrakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 0,44 16 12
Jlexuun 0,44 16 12
CamocTosiTeJibHAs padoTa 0,56 20 15
KonTakTHas camocrostenbHas paboTa 056 0,2 0,15
CamocToATeNbHOE N3YUEHHUE Pa3/IeioB UCUUIIINHBI ! 19,8 14,85
Buj uTOroBoro KOHTpoJIs: 3ayer
AHHOTanus padoyel NPorpaMMbl AU CUMILIMHBI
«IlepeBoa HAYYHO-TEXHUYECKOH JTUTEPATYPbD)
1. Heap AMCUMIUIMHBI — TMPUOOpPETeHHE O0yUYaIOIUMUCS OOIIe, KOMMYHHUKATUBHOW U

HpO(I)CCCI/IOHaHBHOﬁ KOMHCTGHHHﬁ, YPOBCHb KOTOPLIX Ha OTACJIIbHBIX 3Tallax SI3BLIKOBOU IIOATOTOBKH
IIO3BOJISICT BBIIIOJHATH pa3quHHe BHU/IbI HpO(i)eCCI/IOHaJ'II)HO OpI/IeHTI/IPOBaHHOFO nepeBona B
HpOHBBOI{CTBCHHOﬁ u Haquoﬁ JCATCIIBHOCTH.

2. B pe3yabTare u3y4yeHHs JUCHMIIJIMHBI 00Y4aIOLIUACS 0JI/KEeH:

O6ﬂa0amb CJICAYIOIUMHA KOMIICTCHIUAMU U UHAUKATOPAMU UX JOCTUXKECHU .

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-4.10; VK-
4.11
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3uamo:

— OCHOBHBIE CIIOCOOBI IOCTHKEHUS SKBUBAJICHTHOCTH B IIEPEBO/IC;

— OCHOBHBIE ITPUEMBI IEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH S3bIKA KAK CHCTEMBI,

— JIOCTaTOYHOE JUIi BBINOJHEHUS IE€PEeBOJa KOJIMYECTBO  JIEKCMUYECKMX  €IMHMIL,
(b pa3eosorn3MoB, B TOM YHUCJIE COLUAIBHBIX TEPMUHOB U IMHTBOCTPAHOBEIUECKUX peasInii;

ymemy:

— MIPUMEHATh OCHOBHBIE IIPUEMBI [1€PEBO/IA;

— OCYHIECTBJIATh ~ IMCBMEHHBIA  IEpeBOJ] C  COOJIIOJIGHUEM  HOPM  JICKCHMYECKOM
9KBUBAJIEHTHOCTH, COOIIOIEHUEM I'PaMMATHYECKUX, CHHTAKCUUECKUX U CTHINCTHYECKUX HOPM;

— 0(OpPMIIATH TEKCT EPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYHIECTBJISTH IEPEBOA C COONIOJCHHEM HOPM JICKCHUYECKOW HKBHUBAJICHTHOCTH,
COOJIFOJICHUEM I'PaMMaTHUYECKHX, CUHTAKCHUYECKMX M CTHJIMCTHYECKUX HOPM TEKCTa IepeBoja U
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOJHOIO TEKCTA;

81aoems.

— METOAMKOM IpeAnepeBOAUECKOro  aHajiu3a TEKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCHPHUSATHIO HCXOJHOTO BBICKA3bIBAHUS;

— METOAMKOHN MOATOTOBKH K BBIMOJHEHHUIO MEPEeBOA, BKIOYAs MOUCK MH(OpMAIMH B
CIPaBOYHOM, CIIELIUATIbHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETAX;

— OCHOBAMM CUCTEMBbI COKPAILEHHOW MEPEBOIYECKOM 3aMKCH MTPH BBINIOJIHEHUH TIEPEBO/IA;

— OCHOBHOM MHOS3BIYHOM TEPMUHOJIOTHEN CHIELIUAIBHOCTH;

— OCHOBaMH pedeprupoBaHUs 1 aHHOTUPOBAHUS JIUTEPATYPHI 110 CHELUATLHOCTH.

3. KpaTkoe cogep:kaHue JHCHMILIHHbI

Pazgen 1. OcHOBHBIE JIeKCMYeCKHE M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH INepeBoia
HAY4YHO-TeXHHYECKOI JIUTepaTyphbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAay4HO-TEXHHYECKOro mnepeBoja. CMBICIOBON aHaIu3
HAYYHO-TEXHHUYECKOTO TeKCTa M ero cerMeHtanus. CTUIMCTHYECKHE OCOOECHHOCTH HaydHO-
TEXHUUYECKUX TEKCTOB. IIpeononeHne TpyAHOCTEH, CBA3aHHBIX C PACXO0XKJIEHUEM CHHTAaKCHUYECKUX
CTPYKTYp MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue mopsiika CJIOB B aHIVIMHCKOM M PyCCKOM mpeiokeHusx. IlepeBoj cios,
YCTaHOBJIEHHE 3HaueHUs cioBa. [lepeBos CBOOOAHBIX M (PPa3eOIOrHUECKUX CIOBOCOYETAHMM.
IlepeBoJ 3aroi0BKOB TEKCTOB U CTAaTEN

1.3 Cokpamenus. OcoOCHHOCTH HX TiepeBoja. Pa3BUTHE HAaBBHIKOB IEpeBOja Ha MpHUMEpe
TEKCTOB 10 TeMe «XuMuueckas 1abopatopusi» «/3MepeHus: B XUMUN».

14. Jlekcuueckue TpaHCpoOpMaAlMU IpU NEPEBOAE TEKCTOB IO TEMaTUKE XUMHH U
XUMHUYECKON TEXHOJIOTUU.

Pazgen 2. OcHoBHBbIE TPAaMMaTHYeCKHE 0COOEHHOCTH NepeBo/ia.

2.1. Ocobennoctu mepeBoja mpemoxkeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha npumepe nepeBoia TEKCTOB 110 TEMATHKEe XUMHUYIECKON TexHomoruu IlepeBo/
MIPUIATOYHBIX PETOKEHHH.

2.2. Metopl 1 pUeMBI TIepeBo/ia CTPAAaTEIbHOTO 3aJI0Ta Ha IIpUMepe MepeBojia TEKCTOB O
teme "TexHonoruu Oyaymiero".

2.3. Tumbl YCIOBHBIX MpEUIOKEHUH, MpaBuiaa U 0coOEHHOCTH HX mepeBoia. IlpakTuka
MepeBoJia YCIOBHBIX MPEAJIOKEHUN Ha MpUMepax TEKCTOB MO Pa3IMYHBIM pas3feliaM XUMHH U
XUMHYECKON TEXHOJIOTHH.

2.4. MopanbHble TJ1aroibl ¥ OCOOGHHOCTH HX IEpeBOa Ha MpHUMeEpe MepeBojia TEKCTOB
«TexHonorusy, «lIpombliieHHOE 000PYI0BAHUE)

Pazgen 3. Oco0eHHOCTH NepeBOIa NPeATOKeHHI ¢ HeJIMYHBIMU (JOPMaMHU IJ1aroja

3.1 adurutnB (HeompeneneHHas ¢opma riarona). Ponb HHOUHUTHBA B TPEATIOKECHUN U
BapHaHTHI NIEPEBOA HA PYCCKUM s3bIK. [IpruacTus u repynauii. BapuanTsl nepeBoja Ha pyCcCKHi
SI3BIK.

183



3.2 UadunutuBHbe 000p0oThl. O00POT AomoaHEeHUE ¢ HHGUHUTHBOM. OOOPOT MoAJIeKaIIee

¢ uHUHUTHBOM. Pa3nuHble BapuaHTHI IEpeBO/IA.
3.3 IlepeBox mpuvacTHBIX 000POTOB. AGCONIOTHBIM MPUYACTHBIA OOOPOT M BapUaHTHI

nepeBoa. Pa3BuTne HaBBIKOB nepesozia B C(bepe XHUMHHU U XUMHUYECKON TEXHOJIOTHH.

Pasnen 4. OcobGennocTu pepepaTuBHOIO MEpPeBoOA
4.1. Anroput™m npeanepeBoauecKkoil paboThl C HAYYHO-TEXHUYECKUM TEKCTOM I10 XMMHKO-

TEXHOJIOTHYSCKON TeMaTHKE.

4.2. AnropuTMm cocTaBieHuUs pedepara o XMMUKO-TEXHOJIOTHIECKON TeMaTukKe (AaHHOTALMH)

4.3. Anroput™M paboThl MO pedepaTHBHOMY IMEPEBOAY IO XHUMHKO-TEXHOJOTHYECKOU

TEMAaTHUKE.
4. O0peM yueOHON TUCIUTUTNHB
Cemectp
Bcero 5 5
Bun yueOHolt paboTsl cemectp cemectp
3E Axan. u. 3E Asal, 3E Axal,
q. q.
OO01mas TpyJ0€MKOCTh JUCITUTLTHHEL 40 144,0 2,0 72,0 2,0 72,0
KonrakTHas padora — 18 64.4 0.9 320 0.9 320
ayINTOPHbIE 3aHATHS:
[pakTuueckue 3anstus ([13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocTrosiTenbHasi padoTa 2,2 80,0 11 40,0 11 40,0
KonTakTHas camocTosiTenbHas 0.4 02 02
pabora
C 2,2 11 11
aMOCTOSITEIILHOC U3YUCHUC 796 39,8 30,8
Pa3IeiioOB AUCIUTUINHBI
Buapl koHTpOIS:
Buo xonmpona uz YII 3auer 3auer
Cemectp
Bcero = 5
Bun yueGHoit paboTh ceMeetp ceMeetp
Actp. Actp.
3E AcTp. 4. 3E “P 3E “p
9. 9.
OO01mas TpyI0€MKOCTh JUCITUTLTHHEL 4 108 2 54,0 2 54
KounrakTHas padora — 18 483 0.9 24 0.9 24
ayANTOPHbIE 3aHATHS:
[pakTuueckue 3anstus ([13) 1,8 48 09 24 0,9 24
CamocTosiTebHasi padoTa 2,2 60,0 11 30,0 11 30,0
KonTakTHas camocTosTebHas 03 0.15 0.15
pabota
C 2,2 11 1,1
aMOCTOSITEJIbHOE U3YUCHUE 597 29,85 29,85
pa3aeiioB AUCIUILIAHBI
Buapl konTpoOsIs:
Buo konmpona uz YII 3auer 3auer

6. TPEBOBAHUS K YCJIOBUSAM PEAJIN3ALIUU ITPOT'PAMMBI CIIEHUAJIUTETA

6.1. Obmecucremunie TpedoBanus k peaquzanuu QOII cnenmaanTera
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yHI/IBepCI/ITCT pacmojiaraCtT Ha IIpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHUHU
MaTepHalIbHO- TEXHUYECKUM O0OecredueHueM 00pa30BaTeNbHOM JeATeNbHOCTH (IIOMEIICHUsIMU U
obopynoBanuem) st peanu3anuu OOII crienmanurera.

VYHHUBepCUTET pacroyaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAHUHU
MaTepHUaIbHO- TEXHUYECKUM OOecredeHrneM OO0pa3oBaTENbHON ACSITENLHOCTH (IMIOMEIICHUSIMUA W
o0opyJOBaHUEM) Ul peanu3aluy OporpaMMel crneuuanurera no bnoky 1 «/lucuuniusbl
(monymu)» u bioky 3 «[ocymapcTBeHHass UTOrOBasl aTTECTAIMs» B COOTBETCTBUU C YYCOHBIM
IUIAHOM.

Kaxnpiii  oOywaromuiics B TEUEHHE BCEro TNepuoAa OOydeHHs oOecrednBaeTcs
WH/IMBUyaJIbHBIM HEOIPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMaLlMOHHO-00pa30BaTeIbHON
cpeie YyHHBEpPCHUTETa. OJEKTPOHHas HWH(POPMAMOHHO-00pa3oBaTeNbHas cpena oOecIeYrBaeT
BO3MOYKHOCTh JIOCTyNa oOOydaromerocss u3 o000 TOYKHM, B KOTOpOHl HMeeTcs MAOCTyl K
MH(POPMAIIMOHHO-TEICKOMMYHUKAITMOHHON ceTH «/HTepHeT», KaKk Ha TepPUTOPHHM YHHBEPCHUTETA,
TaK U BHE ee.

OnekTpoHHas HH(OPMALMOHHO-00pa30BaTesbHas cpejla YHUBEpCUTETa 00eCIeUnBaeT:

- JOCTYH K Y4eOHBIM IJIaHaM, pabouuM MporpaMmam JUCLHUIUIMH (MOyJiei), IpaKTHK,
ANEKTPOHHBIM YYEOHBIM W3/JAHUAM M DJIEKTPOHHBIM OOpa30BaTEIbHBIM pecypcaM, yKa3aHHBIM B
pabouux MmporpamMmax JUCUMILIMH (MOAYJIEN), IPAKTHK;

- (bopMHpOBaHKE 3JIEKTPOHHOTO MOPTHOINO 00YUAIOIIErocsi, B TOM YUCII€ COXPAaHEHHE
ero padoT M OLIEHOK 3a ATH PaOOTHI;

- ¢bukcanmio Xxoma 00pa3oBaTEIBHOTO MPOLECCa, PE3yAbTATOB IMPOMEKYTOUHOM
arTtecTanuu U pe3ynabTatoB ocBoeHust OOII cnennanurera;

- IpoOBeieHUE Y4YEOHBIX 3aHATUI, MNpOLEAYp OLEHKH pPe3yJlbTaToB OO0y4eHus,
peanu3anusi KOTOPBIX MPEAYCMOTPEHA C MPUMEHEHUEM AJIEKTPOHHOTO O0Y4YEHUsI, TUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI;

- B3aMMOJICHCTBHE MEXIy y4aCTHHKaMHU OOpa30oBaTEIbHOTO IPOLECCca, B TOM YHUCIIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBUS IOCPEACTBOM ceTh «HTepHeT».

QO YHKIIMOHUPOBAHUE JIEKTPOHHOU nH(pOpPMaLlnOHHO-00pa30BaTEIbLHOM cpenbl
o0ecreynBaeTcsi  COOTBETCTBYIOIIMMHU  CpEACTBaMH  HMH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN W KBanM@UKanueil paOOTHUKOB, €€ HCHOJB3YIOUMX M  MOAJEP’KUBAOLIUX.
DyHKIIMOHUPOBAHUE D3JIEKTPOHHOM HH(POPMALMOHHO-00pa30BaTENbHOM Cpelbl COOTBETCTBYET
3aKoHoJaTenbCcTBY Poccuiickoit @enepanuu.

CpenHerooBoe 4uciao MyOJIMKalui HaydHO-TI€Aarornueckux paboOTHUKOB YHUBEPCUTETA 3a
nepuon peanmsanuu OOl cienmanurera B pacuyere Ha 100 HaydHO-TIEIarornyeckux paboOTHUKOB (B
NPUBEJCHHBIX K IEJIOUYMCIIEHHBIM 3HAUEHUSIM CTAaBOK) COCTaBIseT HE MEHee 2 B JKypHalax,
HMHJEKCUpyeMbIX B 0azax nmanHbix Web of Science mmm Scopus, unu He meHee 20 B KypHayax,
UHJIEKCUpYeMbIX B PoccuiickOM HHIEKCEe HAayYHOT'O [IUTUPOBAHMS.

6.2. TpeGoBaHus K MaTepHaIbHO-TexHHYeckoMYy oOecrieuenuto OOII cnennanurera

MarepuanbHo-TeXHHUECKass ~ 0a3a  yHMBEpPCHTETa  COOTBETCTBYET  JAECHCTBYIOLIMM
MPOTHBOMOXKAPHBIM ~TPaBHJIaM H HOpMaM M oOOecleYnBaeT MPOBEICHHE BCEX BHUIOB
JUCUUIUIMHAPHOM W MEXAMCUUIUIMHAPHOW  TMOJATOTOBKM,  TNPAKTHYECKOM W HaydHO-
HCCIIEIOBATEeNbCKON pabOThl 00yYarOMXCs, IPEyCMOTPEHHBIX YU€OHBIM IUTAHOM.

IlepeyeHp MaTepHALHO-TEXHUYECKOTO OOECIEUEHHUs] BKIIOYAET: JIEKIIMOHHbBIE Y4eOHbIE
ayautopuu (000pyI0BaHHBIE BUICOTPOCKIIMOHHBIM 000PY/IOBaHUEM TS TIPE3EHTAIINH, CPEICTBAMHA
3BYKOBOCIIPOM3BEICHHUS, SKPAaHOM, U UMEIOIINE BBIXOJ B MIHTEpHET), MOMEIIEeHHs U1l IPOBEICHUS
CEMHHApCKUX U TPaKTUYECKUX 3aHATHI (0OopynoBaHHBIE Y4eOHOW MebOenbio), OHOIUOTEKY
(umerolyro pabouyre KOMIBIOTEpHBIE MecTa s O0YYarolMXcs MO MporpaMMe CIEeHUAINUTETa,
OCHAIIIEHHBIE KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOJIOM B MIHTEpHET), TabopaTopui,
OCHAILIEHHBIE COBPEMEHHBIM OO0OPYAOBAaHMEM Ui BBIMOJHEHUS HAayYHO-HCCIIEI0BATEIbCKOM
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paboOThl, KOMITBIOTEpHBIC KJIAcChl. [IpM HCIONB30BAaHUM 3JICKTPOHHBIX HW3IaHUN YHHBEPCHUTET
o0ecreunBaeT KaKJI0ro 00y4aromerocsi BO BpeMsi CaMOCTOSTEIFHOW MOATOTOBKY pab0YrM MECTOM
B KOMITBIOTEPHOM KJIacCce C BBIXOZOM BHHTEpHET B COOTBETCTBUU C TPYIOEMKOCTHIO M3y4aeMbIX
JVCIUTUTAH.

[Tomernienust mpeACTaBISIOT 000 yueOHbIe ayJTUTOPUU AJISl IPOBEICHHS YU€OHBIX 3aHATHIA,
IPEAYCMOTPEHHBIX MPOrPaMMON CHEIUAIUTETa, OCHAIICHHBIE 000pYJOBaHUEM M TEXHUYECKHUMHU
cpeactBaMu OOydYeHHs, COCTaB KOTOPBIX ONpeAensercs B padouyux Mporpammax ITUCIHILINH
(Moyneit)

MarepuansHo-Texuuueckoe obecreuenue OOII cnennanurera no cnenuaibHocTu 18.05.02
XUMH4eckasi TEXHOJIOTHS MaTepualloB COBPEMEHHOH SHEPTeTHKH, ClerHanu3anus «XuMUYecKas
TEXHOJIOTHSI MaTEPUAJIOB SIIEPHOTO TOTUTUBHOTO IIMKJIa» BKIIIOYACT:

6.2.1 Odopyoosanue, Heodxo0umoe 6 00pazosamenrbHOM npoyecce

— Obopyoosanue 6 nabopamopuu « Memoovl Qu3UKO-XUMUYECKO20 AHAIU3A 8 MEXHONI0UU

PEOKUX MEMAI08):
1. Becrwl ma6oparopasie ONAUS,

. Becw TexH. anexrponnsie 200/0,01,

. Monomep 1-500,

Crekrpodoromerp YD-BUL,

Cymunbhsiii mxad CHOJIL,

. TutpaTop aBTomar. ATII-01 c kommbrOTEpOM,

®otomeTp mmamenHbiil PI'P7 ¢ koMiipeccopom,

. Cnextpodoromerp CP 2000,

. Tepmocrar xxunkoctHoi rupKyssimuonnsrid LOIP LT-116a,
10. YerpoticTBo anis cymiku nocyast [13-2000,
11. [etikep S-3,02.

— Ilpubopwr u obopyodosanue 6 n1abopamopuu «Xumus u MmexHoI02Usi peOKUX Memaiios u

ypamay:
. AxBamuctuistop [13-10,
. Becsr AR2140,
. Becnl ananmmtnueckue GR-200,
. Becwr mabopatopusie BJIP-200 Ne297,
. Mukpoxommpecccop 502 VD/12V,
. [lepememmBatomee ycrpoiictso [19-81,
. [lepememmuBatomee ycrpoiictBo [19-8310 co mratuBom,
. [lepemenmBatomee ycrpoiicto 113-89,
. Curnanuzatop 3arpsisHeHHocTH (pyku) C35-04,
10. Cymmnbasrnii mixkadg SNOL 24\200,
11. VYerpotictBo s cymiku mocyast [19-2000,
12. ®oromerp KOK-3-01,
13. etikep S-4,
14. Dnexrponeur CHOJI 10/11,
15. Dnexrponeur CHOJI 12/12,
— Ilpubopsr u obopyoosanue 6 HayuHblX 1aOOPAMOPUSIX Ol ONpeodeneHusi C8OUCME, CMPOeHUs U
NOYYEHUsL MAMEPUANO8 COBPEMEHHOU IHEP2eMUKU, He0OX0OUMbBIX 8 MEXHONI02UU MenIoHoCUmeneu
U paouodIKONOUU:

TpyOuatas  Bpamaromasics 1nedb RSR  80/50/11  Naberthem B komIuiexTe,
razoaHanusupytomas cucrema GSD, naGopatopubiii mpubop c¢ aByms moaymsimu  S80-K,
BUOpAIMOHHAsT MEJIbHMIIA, aBTOMAaTHYECKUN Ta30BBI MUKHOMETp ¢ Tepmocrarom MUPY-30-T,
oumuctuatop GFL 2102, naGoparopHast auckoBas BHOpanmoHHas MmenbHulla Pulverisette 9,
nabopartopublii BUOporpoxoT Analysette 3, moHomep ¢ aByms moayisimu S80-K, Hacoc BakyyMHBIH
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RV3, mneur wmydenpnas L24\11, muanerapnas wenbHuia Pulverisette 5, muanerapHas
MukpomMenbHuia Pulverisette 7, mpecc mabGopatopubiii 54MP250, poTanoHHBIH NIEIUTENs TMPOO
Laborette 27, cnekrpomerp snepromucnepcuonusiii X-CALIBUR, unentpugyra Rotina 380,
cmecutens C 2,0, razoananuzarop OMNIStar GSD 320, koMIUIEKC U3 CUHXPOHHOTO TEPMHYECKOTO
aHanM3aropa u razoBoro macc-criekrpomerpa TG\DTA 7300 THERMOStar, mukpockon [TOJIAP-3,
nedb npoxonHas «TepMokepaMuKay, yiabTpa3BykoBas ycraHoBka bymasa-IT momens Y3AII-3/22-
OIl, 10-tm cryneHuaThlii Kackaj IIEHTPOOEKHBIX 3KcTpakTopoB, Becer OHAUS, pH-merpsl,
Cnexrpodoromerp KOK, YcraHoBka a1 KaBUTAIIMOHHOTO BHIIICIAYUBAHMS.

6.2.2. Yueono-naznaonwvie nocooua:
KomnbroTepHbIe TPe3eHTaIUH K JISKIIMOHHBIM KypCcaM, MaKeThl TEXHOJIOTMYSCKUX YCTaHOBOK.

6.2.3. Komnvromepul, ungopmayuonno-meneKOMMyHUKAUUOHHblE Cemu, AnnapamHo-
npozpammubsie u ayouoeusyaibHbvle Cpeocmea:

IlepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeBareasimu CD u DVD,
IIPUHTEPAaMU U IIPOIPaMMHBIMM CPEICTBAMHU, B TOM YHUCIE IIPOIpPaMMaMHU AJI PAacyeTa CIEKTPOB
U3JIy4YE€HUH, NPOEKTOPbI, 3KPaHbI; ayJIUTOPUU CO CTALIMOHAPHBIMU KOMIUIEKCAMH OTOOpaKEHUS
uHbopMalUU C JHO0r0 3JIEKTPOHHOTO HOCHUTEINS; KOMMPOBAJIbHBIC alllapaThl; JIOKAIbHAS CETh C
BBIXOJOM B UHTEpHET.

6.2.4. Ileuamnoie u 31eKmponHble 00pazoeamesbHbvle U UHPHOPMAUUOHHBIE PECYPChL:

NudopmaninoHHO-METOAUYECKHE MaTepuaibl: ydeOHble MMOCOOWsS MO JUCIUILIMHAM
BApUATHBHOM YacTH MPOTpaMMbl; METOJUYECKHME PEKOMEHAAIMU K MPAKTHYECKUM 3aHATUSIM;
ANEKTPOHHBIE y4yeOHbIE HU3JaHUS MO AUCIUILUIMHAM BapUAaTUBHON YacTH, HAYYHO-TOMYJSPHBIC
3JICKTPOHHBIC U3/IaHUS.

DNeKTpOHHBIE 00pa30BaTENbHBIE pECypcChl: KadeapanbHble OUOIMOTEKH 3IEKTPOHHBIX
W3IaHUH 110 TUCHUILIHHAM OCHOBHOW M BAPUATUBHOW YaCTH; HJICKTPOHHBIE MPE3EHTAIINH K pa3iesiaM
JIEKIMOHHBIX KYPCOB; Y4eOHO-METOAUYECKHE Pa3padOTKH Kadeaphl B SJIEKTPOHHOM BHJIE.

[TomernieHus JUIst CaMOCTOATENBHOM pabOThl 00yYarOIUXCs OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTH «/HTepHeT» um obGecnedeHbl TOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCUTETA.

VYHuBepcurer obecrneyeH HEOOXOIUMBIM KOMIUIEKTOM JIMIEH3UMOHHOIO U CBOOOJHO
pacrpoCTpaHseMOro IMPOrpaMMHOTO OOECIIEUeHUS, 6 MMOM HYucie Ome4yecmeennozo
npou3zeoocmea (COCTaB ONpENENseTCss B padouuMx MporpaMmax IUCHUIUIMH (MOIyneu) u
nooeHcum 00HO6NEHUIO NPU HEOOX00UMOCHL).

[Ipu ucnonp3oBaHUM B 00pa30BaTEIHLHOM MPOIIECCE TEYATHBIX N3/IaHUI, B YHUBEPCUTETE
copmMHpoBaH OMOIUOTEUHBIH (OH], YKOMIUIEKTOBAHHBIM MEUaTHBIMHU U3AaHUSAMHU U3 pacyera
He MeHee 0,25 sk3eMIUIsipa KaXJIOro W3 M3JAAHMNA, YKa3aHHBIX B pabouyumx mporpammax
IUCLUUIUIMH (MOAyJneit), mporpaMmax HpakTHUK, Ha OJHOro oOyyaroIlerocs M3 4ucia JIUL,
OJTHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYIOUIYIO JUCHUIUIMHY (MOAYJb), MPOXOJISLINX
COOTBETCTBYIOILIYIO IPAKTUKY.

Ob6yuaromumcst obecriedeH aocTyn (yIaaeHHBIN JOCTYI), 6 MoM uucie 6 ciydae
NPUMEHEHUAIIEKMPOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00PA306aMENbHBIX MEXHON02UIL, K
COBPEMEHHBIM TPO(ECCHOHATBHBIM 0a3aM JaHHBIX W WH(POPMAIMOHHBIM CIPABOYHBIM
cHCTEeMaM, COCTaB KOTOPBIX ONpeneisieTcss B pabouux MmporpaMMax JAUCHUILIUH (MOaynei) u
MOJIC)KUT OOHOBJICHHUIO (TTPU HEOOXOMMOCTH).

OOyuaromyecs M3 4YKUCIa HMHBAJIUAOB W JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSAMHU
3/10pOBb0OECTIEYMBAIOTCS IEYaTHBIMU U (WJIN) 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHHUSM HX 37]0POBBSI.

Jlig peanu3ali OCHOBHOM 0Opa3oBaTelbHOW MpOrpamMMmbl IMOATOTOBKM IO TMporpamme
cnenuanureTa 1o crenuanbHocTH  18.05.02 Xummuueckasi TeXHOJIOTHS MAaTepHaJIOB
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COBPEMEHHOM JHePreTHKM, cCreruaan3anus «XuMHYecKassh TEeXHOJIOTUsI MaTepHaJioB
SIIEPHOTO TOMJMBHOIO IUKJIA» HCIOJIB3YIOTCS (POHIBI y4eOHOH, Yy4eOHO-METOIUYECKOM,
HAay4YHOH, MEPUOINYECKOMN Hay4YHO-TEXHUYECKOU JIATEPATYPHI Nudopmanmonuo-
oubmuoreunoro nenrpa (MbBL)) PXTY um. JI.U. MenaeneeBa u kadeap, ydyacTBYIOIIHUX B
peanu3aly IporpaMMel.

Nudopmannonno-oudnuoreunsiii nentp PXTY um. [I. . MenneneeBa obecrieunBaeT
MHOOPMALIMOHHYIO  THOJACPKKY pealu3allud MporpaMMbl, COACHCTBYET IOATOTOBKE
BBICOKOKBAIM()UIIUPOBAHHBIX CIEIHMAINCTOB, COBEPIIEHCTBOBAHUIO Yy4eOHOro Iporecca,
HAy4YHO- HCCJIEI0BATEIbCKOM paboThl, ClIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATIEHOM KYIbTYPHI
OyIyIIero CrennanucTa.

WBL] yHuBepcuteTa obOecrmeunBacT OOYYAIOIIUXCS OCHOBHOM Y4eOHOM, Y4eOHO-
METOAMYECKOW M HAYYHOH JUTEpaTypol, HEOOXOAMMOW sl pealu3alud U KaueCTBEHHOTO
OCBOEHUS 00YUaAIOLIUMUCS IO IPOrpaMMe CIeIUaINTeTa 00pa30BaTeIbLHOro Mpoliecca o BCeM
aucuuIuIiHaM, npaktukaM U [MMA ocHOBHOW 00pa3oBaTeNbHOW HPOTPAMMBI MOJITOTOBKH
CHELUAINCTOB.

OO6mmit 06bem MHOTOOTpacaeBoro ¢onma MBI cocrasnser 1 719 785 sk3.

[Ipu ucnonbp30BaHUH B 00pa30BaTEILHOM MPOIIECCe MEYaTHBIX U3AaHUNH OMOIMOTEUHBIN
GboHI MODKEH OBITh YKOMIUICKTOBAaH MEYATHBIMH W3JaHUSAMHU W3 pacdera He Mmenee 0,25
AK3EMILIAPa KaXA0T0 U3 U3JaHHM, YKa3aHHBIX B pa00OUMX MpOrpaMMax AUCHUILIUH (MOIyJIei),
porpamMMax MpakTHK, Ha OJHOTO 00YYaOLIErocs U3 YKcia JIUI, OJJHOBPEMEHHO OCBAaMBAIOIIUX
COOTBETCTBYIOIIYIO JUCHHUIIIMHY (MOIYJIb), MPOXOISAIINX COOTBETCTBYIOIIYIO TPAKTHKY.

@oHJ JOMOJIHUTEIBHOW JIUTEpaTypbl BKJIOYAET IOMUMO Y4eOHOM JuTepaTypsl
oduIManbHbIe, CIPaBOYHO-OMOIMOrpaduuecKkue, CleNUuaATU3UPOBAHHbBIE OTCUECTBEHHBIC U
3apyOeKHbIC TICPUONYSCKIE U MHPOPMAITMOHHBIC U3/IaHus.

NudopmaninoHHO-OMOTMOTEYHBIN IIEHTp OOECHeYrnBaeT CaMOCTOSTENbHYIO pPalboTy
Oo0yJaromuxcss B UWTAIBHBIX 3aJlaX, MPEJOCTaBISAA I[IUPOKUI BBIOOP JHUTEpATyphl 110
aKTyallbHBIM HaIlPaBJIICHUSAM, a TaKKe 00ecledyrBaeT JOCTym K MpoQecCHOHATbHBIM 0a3am
TaHHBIX, HH)OPMAIIMOHHBIM, CIIPAaBOYHBIM U TIOMCKOBBIM CHCTEMaM.

Kaxnpiit oOyuatomiuiics odecrieueH cBOOOAHBIM JIOCTYIIOM M3 JIF00OH TOUKH, B KOTOPOH
uMeercss Joctyn K ceth MHTepHeT, K 52IeKTpoHHO-Oubmmuorteunoil cucreme (OBC)
VYHHUBepcUTeTa, KOTOpas COACPXKUT pa3IMyHble HW3JaHUs IO OCHOBHBIM H3y4aeMbIM
JUCIHUIUIMHAM U cpOPMHUpPOBaAHA MO COTJIACOBAHUIO C IPaBOOOIaAaTEIIMU yueOHONU U yueOHO-
METOAMYECKON JINTEPATYPBHI.

Jis  Oonee TOJHOTO W ONEPATUBHOIO  CIpaBOYHO-OMOIMoOrpaduyeckoro u
uHpopManMoHHoro obcmyxuBanus B MBIl peann3oBaHa TEXHOJOTUs 3IEKTPOHHONW JOCTaBKU
JTOKYMEHTOB.

DJIeKTPOHHbIe HHGOPMALIMOHHbIE pecypchbl, HCHOJIb3yeMble B Mpolecce
o0y4eHHs

PexBu3uTHI 10roBopa

D eKTDOHHLL (HoMmep, 1aTa 3aKJII0YEHHS, CPOK XapakTepucTuKa 6M0JIMOTEYHOTO
ef c AEHCTBHSA), CCHIJIKA HA CAUT (¢onaa, 1ocTyn K KOTOPpOMY
peeyp 9BC, cymma 1orosopa, NMpPeAoCTaABJSIETCS J0T0BOPOM

KOJIMYECTBO KJII04Yen
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OJEeKTPOHHO-
OubIMoTEYHAS
cuctema (9bC)
«JIAHb»

IIpuHaIeKHOCTD — CTOPOHHSIA
PexBusutsl norosopa — OO0
«3parennpcTBO «JIaHb)

Horosop ot 26.09.2020

Ne 33.03-P-3.1-2173/2020
Cymma noroBopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Jlorosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 o 25.09.2022

Ccruika Ha cat ObC —
http://e.lanbook.com

KonuuecTBo kinrouelt — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJp3oBateiiedt PXTY c¢ mroboro
KOMITBIOTEpA.

VY naneHHslil J0CTYyM MOCe
MEPCOHAIBHOM PETUCTPALlMU Ha
caiite OBC.

Komnexnun: «Xumus» - n3a-sa HOT,
«Xumusy - u3z-sa Jlaboparopus 3HaHUH,
«Xumusa» - u3a-sa «JIAHDby, «Xumus»-
KHUTY (Kazanckuii HallMOHAIBHBIN
HCCIICIOBATEIbCKIM TEXHOIOTHUECCKUI
YHUBEPCUTET), «XUMHUS» - U3/1-Ba
OUSMATIIUTY, «MapopmaTrkay - u3-
Ba «JIAHb», «udpopmaTukarn-
Hammonansubiit OTKpBITHIN Y HUBEPCUTET
«HTYUT», «HXEeHEPHO-TEXHUYECKUE
Hayku» - u3a-sa «JIAHbDb»,
«TeopeTnueckast MEXaHHUKa» - U3/1-Ba
«JIAHBbY», DxoHOMHUKA U MEHEIKMEHT) -
u3a-Ba JlamkoB u K., a Takyke oTaeabHbIC
W3/IaHKs B COOTBETCTBUM C J[oroBOpOM.

[IpuHagIexHOCTh — CTOPOHHSIS
PexBusutsl noroopa — OO0
«M3parenbcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma noroopa —498445-10
C 26.09.2021 mo 25.09.2022

Ccruika Ha cait ObC —
http://e.lanbook.com

KonnuecTBo knrouel — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
nonp3oBareneil PXTY ¢ aroboro
KOMITBIOTEpA.

Y naneHHslii JOCTYII ITOCTIE
IIEPCOHAIBHON PErMCTPALIM Ha
cante OBbC.

Komnexknun: «Xumus» - usa-sa HOT,
«XuMmus» - u3a-a Jlabopatopus 3HaHUH,
«Xumusa» - KHUTY (Kazanckuit
HaIIMOHAJIbHBIN UCCIIEIOBATEIIbCKHUI
TEXHOJIOTUYECKHUI YHUBEPCUTET),
«Xumusgy - uzg-sa DUSMATIIUT»,
«MHpopmatuka» - HanmoHambHbIH
OTtkpsiThiil YHuBepcuteT «MHTYUT»,
DKOHOMHKA U MEHEIKMEHT) - U3]1-Ba
Jamkor u K., a Takxe oT/eIbHbIE
W3/1aHUS U3 KOJUIEKIUN APYTUX
W3/1aTeIIbCTB B COOTBETCTBHH C
JloroBopom.
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IIpuHaIeKHOCTD — CTOPOHHSIA
PexBusutsl norosopa — OO0
«3parennpcTBO «JIaHb)

Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021
Cymma noroopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccruika Ha caut O9bC —
http://e.lanbook.com

KonnuecTBo kitoveit — nocryn
JUTS 3aPETUCTPUPOBAHHBIX
noJb3oBateiiedt PXTY c¢ mroboro
KOMIIBIOTEPA.

VY naneHHslii JOCTYI ITOCIIE

MEPCOHAIBHON PETUCTPALIUY Ha
carite DOBC.

«Xumusa» - u3a-sa «JIAHb»,
«Mudpopmarukay - nuza-sa «JIAHby,
«MH)XEeHEepHO-TEXHUYECKUE HAYKW) - U3~
Ba «JIAHb», «Teopernueckast MexaHuKay
- u3a-sa «JIAHb», «Dusuka» - u3a-sa
«JIAHDbY, a Tax:ke oTIeNIbHBIC U3JaHUA U3
JPYrux KOJUIEKIUM U31aTeIbCTBA
«JIAHb» B cootBeTcTBUU € JlOrOBOpOM.

DNEKTPOHHO - [IpuHaaneXHOCTD — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCHH YUEOHBIX U
oubmmnoreyHas PXTY. Hay4HbIX U31aHui aBTOpoB PXTY
cucrema UBI] o Bcem OOII.
PXTY um. Ccpuika Ha caiiT 9bC —
JI.1. Menneneesa | http://lib.muctr.ru/
(na 6a3ze AUBC
«Upbucy) JocTtyn miist mosib30Barenei

PXTY c nto6oro koMmnbroTepa
Nudopmarmmonno- | [IpuHaaiexHOCTh CTOPOHHSS. DnexTpoHHas 6UOIHOTEKa HOPMATHUBHO-
CIPaBOYHAs PexBusntel konTpakra — OO0 TeXHUUYECKUX n3nanuil. Conepxur 6osee
cucremMa «MHOOPMITPOEKT-Llentp» 40000 HaIMOHATBHBIX CTAHJAAPTOB U JIp.
«TEXOKCIIEPT» HT/
«Hopwmer, mpaBuna, | Kontpakt ot 24.12.2021
CTaHIAPTHI 216-2772A/2021
Poccun».

Cymma norosopa — 887 604-00
C 01.01.2022 o 31.12.2022

Ccruika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/

Komnuectso knroueit — 10
JIIIEH3UM + JTOKaJIbHBIA JOCTYTI C
komnbroTepoB MBI,
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DJeKTpoHHas

IIpuHaIeKHOCTD — CTOPOHHSIA

B OB/] nocTynHBI 351IEKTPOHHBIE BEPCUU

ounomorexka PexBusute norosopa — ®I'BY nuccepTaruii Poccuiickoi
rccepTanuit PI'b ['ocynapcTBeHHOM OMOIMOTEKH:
(OB PT'B) Jlorosop ot 23.04.2021 ¢ 1998 roma — no crenMabHOCTIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMHUECKHE HAYKW»,
«HOpuanueckue HayKu,
Cymma norosopa — 398 840-00 «llegarornueckue HaAyKu» U
«[Icuxonornyeckre HayKn;
C 23.04.2021 1o 22.04.2022 ¢ 2004 roga - 1o BCceM CIENHNAIBLHOCTSIM,
KpOME MEIUITMHBI U (hapMaliiu;
Ccoinka Ha caiit 9bC — ¢ 2007 roga - 1o BCeEM CIENHUAIBLHOCTSIM,
http://diss.rsl.ru BKJII0Yast pabOTHI [10 MEAUIIUHE U
dapmarmm.
Kommaectso kmroueii — 10
nuueH3ui + pacnedarka B MBI
b/JI BUHUTU PAH | IIpuHamiexKHOCTb — CTOPOHHSS Kpynneiimas B Poccun 6a3 JaHHBIX 110
PexBusutel norosopa- BUHUTU | ectecTBEHHBIM, TOYHBIM M TEXHUYECKUM
PAH HaykaM. Bxitouaet matepuaisl POK
Horosop ot 20.04.2022 (PedeparuBnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-4426/2022 1981 r. O6umii 066em BJI — 6osee 28
MJIH. JOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023
Ccplka Ha calT —
http://www.viniti.ru/
KomnmuaectBo kiroueii —
JIOKQJIBHBIN AOCTYIT JIS
noJsib3oBatenert PXTY B UBI]
PXTYV.
Hayuno- [IpuHaI€XHOCTH — CTOPOHHSS Hayunas snekrpoHHast 6ubinorexa
JIEKTPOHHAs PexBu3uThl 10r0BOpa — eLIBRARY.RU — sto kpymnHeimuit
oubmuoreka OO0OO Hayunas snekTpoHHas poccuiickuii UHPOPMaIUOHHO-
«eLibrary.ru» oubmoTeka, aHAIMTUYECKUI MOpTan B 00JIaCTH HAYKH,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma moroopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchUIKa HA CalT —
http://elibrary.ru

KomnuecTBo kimrouelt — 1ocTyn
st mons3oBateneid PXTY no IP-
aJpecaM HEOIPAaHUYEH.

Y naneHHslii JOCTYII ITOCTIE
MIEPCOHAIIBHOW PETUCTPALIH Ha

TEXHOJIOTUH, METUIIMHBI 1 00pa30BaHus,
COZIepIKaIuil pedepaThl U MOJTHBIE TEKCTHI
Oosee 29 MJIH Hay4HBIX CTaTeH U
NMyOJMKaNWi, B TOM YHCIIE IIEKTPOHHBIE
Bepcuu O0osee 5600 poccHItCKUX HAYYIHO-
TEXHUUYECKHX JKYPHAIIOB.
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carite HOB.

CnpaBoyHo-
MpaBoOBas cUcTeMa
I"apant»

IIpuHaIeKHOCTD — CTOPOHHSIA
KonTpakr ot 27.12.2021

Ne 215-27435A/2021

Cymma konTpakra 680 580-00
C 01.01.2022 o 31.12.2022

CcpUika Ha caiiT —
http://www.garant.ru/

KonunuecTBo kitouelt — noctyn
utst noab3oBareneit PXTY no IP-
aZpecaM HEOrpaHU4YEeH

I"apaHT — cipaBOYHO-TIPaBOBas CUCTEMA
I10 3aKOHOAATENbCTBY Poccniickon
depnepanuu.

DJEeKTPOHHO- [TpuHaIeKHOCTH — CTOPOHHSISI DyeKTpoHHAas OMOIMOTEKA BKIIFOYACT
OnbmMoTeyHast «DNEKTPOHHOE U3ATEITHCTBO 6osee 5000 HanmeHOBaHMH y4eOHUKOB U
cucreMa FOPAMT» yueOHBIX TOCOOUI IO BCEM OTPaCIIIM
M3/1aTELCTBA Horosop ot 16.03.2022 3HAHUU I BCEX YPOBHEU
«OPAT» Ne 33.03-J1-3.1-4377/2022 po(hecCHOHATLHOr0 00pa30BaHus
OT BEeIYIIMX HAYYHBIX IIKOJ C
Cymma norosopa — 478 304.00 co0JII0ICHHEM TPeOOBaHUI HOBBIX
OI'OCos.

C 16.03.2022 no 15.03.2023

Cchuika Ha caitt — https://biblio-

online.ru/

KonuuecTBo kimoveit — noctyn

IS 3apETUCTPUPOBAHHBIX

nonb3oBaresneil PXTY ¢ aroboro

KOMIThEOTEpA.

VY naneHHslid JOCTYII ITOCIIE

NePCOHAITLHOM perucTpanuy Ha

caifre ObC.
DIIEeKTPOHHO- [TpuHaIeKHOCTD — CTOPOHHSS KomruiekT n3nanuii, BXOJIAIIUX B 0a3y
OoubaoTeyHast 00O «Ilonurexpecypc» JIAHHBIX «DJEKTPOHHAsE OMOIIMOTEKa
cucrema Horosop ot 16.03.2022 TexHuueckoro BY3ay.
«KoHcynpTaHT Ne 33.03-P-3.1-4375/2022
CTYZICHTa)

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CchUIKa HA CalT —
http://www.studentlibrary.ru

KonunuecTtBo kimroueit — noctyn
JUISL 3aperUCTPUPOBAHHBIX
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noas3oBareneii PXTY ¢ moboro
KOMIIBIOTEpPA.

Y naneHHslid 10CTyN OCHE
MePCOHAIbHON PErUCTPaINK Ha
caiite OBC.

10

DNEKTPOHHO-
OubIMoTEYHAS
cucreMa
«ZNANIUM.COM
»

IIpuHaIeKHOCTD — CTOPOHHSIA
000 «(BHAHHNYM»,

Jorosop ot 06.04.2022

No 48 56¢/33.03-P-3.1-4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 o 05.04.2023

CchUIKa Ha caliT —
https://znanium.com/

KommuecTBo kimrogeit - noctyn s

3aperuCTPUPOBAHHBIX
noss3oBareieilt PXTY ¢ moboro
KOMITBIOTEpA.

Konnexmus n3nanuii yueOHUKOB U
y4eOHBIX TTOCOOUH IO Pa3InYHBIM
OTpAaCIIsIM 3HAaHUM JUIs BCEX YPOBHEHN
po¢eCCHOHATBHOTO 00pa30BaHUS.

11

HNudopmanmonHo-
AHAJINTUYECKAs
cuctemMa Science
Index

[TpuHaIeKHOCTD — CTOPOHHSS
00O «HayuHas 35eKTpoHHas
o6ubnuorexa»

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha CailT —
http://elibrary.ru

KomnyectBo ximroueii —
JIOKQJIbHBIN JOCTYM JJIsI
cotpyauukoB MBII.

CucremaTtn3zanus, KOppeKTUPOBKa
npoduneit yuensix PXTY u yHuBepcutera
B LIeJI0M. AHanu3 MyOJIMKalMOHHON
AKTUBHOCTH COTPYIHUKOB YHUBEPCUTETA.

BCCHJ'IaTHBIe apXI/IBHBIe KOJIJICKIIUH, HpI/IO6pCTCHHLIe MI/IHO6pHay1(I/I JJIsL By30B.
Apxus UzmarenscTBa American Association for the Advancement of Science.ITaker

«Science Classic» 1880-1996

Apxus N3narensctBa Annual Reviews. ITaket «Full Collection» 1932-2005

ApxuB n3narenscrea MacTHTYTa Qusuku (BenmukoOpurtanus). [Taker «Historical Archive

1874-1999» ¢ mepBOro BBIMTYCKA KAXKIOro XypHaa 1mo 1999, 1874-1999

Apxus m3marenbsctBa Nature Publishing Group. ITaker «Nature» ¢ IEPBOTO BHITYCKA

nepsoro HoMmepa 1o 2010, 1869-2010

Apxus n3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ nieporo

BBIIIYCKA KAXI0r0 )KypHaia oo 1995, 1849-1995

Apxus n3narenscra Sage. I[Maker «2010 SAGE Deep Backfile Package» ¢ meporo

BBIIIYCKA KX I0r0 )ypHaia no 1998, 1890-1998
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Apxus m3narennctsa Taylor & Francis. Full Online Journal Archives. ¢ nepsoro Beimycka
Ka)/10T0 XypHaja 1o 1996, 1798-1997

Apxus m3narenpcrsa Cambridge University Press. I[Taker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro Belnycka Kax1oro xypsaia mo 2011, 1827-2011

ApxuB xypHanoB Koposnesckoro xumudeckoro obmectBa(RSC). 1841-2007

ADXMB KOJUICKIIUH KYPHAJIOB AMEPUKaHCKOro reodusnyeckoro corsa (AGU),
npepocranisemblit uznarensctBoM Wiley Subscription Services, Inc. 1896-1996

BecrutatHble opuimansHbie OTKPBITHIE pecypchl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HayuHBIX KYPHAJIOB IO PA3TUYHBIM OTPACISIM 3HAHUH
(oxoJ10 2 MUITMOHOB cTateit) u3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmenieno 6osee 3000 KHUT MO pa3IHMYHBIM OTPACIISIM 3HAHHA, IPETOCTABICHHBIX
122 Hay4HBIMM U3AATEIBCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Brirovaet 6osee 300 perieH3upyeMBbIX KypHAIOB [0 OMOMEIUIIMHE, METUITTHE
Y €CTECTBEHHBIM HayKaM. Bce craThu, pa3MenieHHbIe B 6a3e, HaXOIATCs B CBOOOTHOM JIOCTYIIE.

4. DnekTpoHHBIH pecypc arXiv https://arxiv.org/

KpynHeiimum GecriiaTHbIN apXuB 3JIEKTPOHHBIX HAyYHbIX MYOJIMKaIUil 110 pa3aenam
¢bu3nKu, MaTeMaTUKH, HHHOPMATHKH, MEXaHUKH, aCTPOHOMUU U Ouosioruu. Vimeercst moapoOHbIi
TEeMaTUYEeCKHH KaTalor ¥ BO3MOXKHOCTb IIOUCKA CTaTeH 110 MHOKECTBY KPUTEPUEB.

5. Komnexkrus sxxypaanos MDPI AG http://www.mdpi.com/

MHOTOIUCIUTUTHHAPHBIA TU(GPOBOHN M3AATEIBCKUN pecypce, ABISETCS mIaTHOpMOH s
PEIEeH3UPYEMBIX HAYUHBIX JKYPHAIOB OTKPBITOro foctyna, nznatomuxcs MDPI AG (bazens,
HlIseitmapus). M3parenbeTBo Bhimyckaet 6omee 120 pasHOOOpa3HBIX AIEKTPOHHBIX KYPHAJIOB,
HaXOJSAIIMXCS B OTKPBITOM JIOCTYTIE.

6. W3narenscTBO ¢ oTKpBITEIM Aoctynom InTech http://www.intechopen.com/

[lepBoe u kpymnHElIIEe B MUPE U3/1aTENILCTBO, ITyOJINKYIOIEe KHUTH B OTKPBITOM JIOCTYTIE,
okoJ10 2500 HayyHbIX U3AaHUd. OCHOBHAsI TeMaTHUECKasl HAlIPAaBJIEHHOCTD - (PU3NYECKHE U
TEXHUYECKHE HAyKH, TEXHOJIOTHH, METUIIMHCKAE HAYKH, HAYKH O KU3HU.

7. baza nannbix xummuueckux coenunennit ChemSpider http://www.chemspider.com/

ChemSpider — 3To GecriatHast XuMU4UecKas 6a3a JaHHBIX, PEIOCTABIISIONMIAS OBICTPBIN
JOCTYH K OoJiee 4yeM 28 MUJITHOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHO HH(pOopMaruu. Pecype
npuHaanexut Koponesckomy xumuueckomy oOuiectBy BenukoOpuranuu (Royal Society of
Chemistry).

8. Komnekuus sxypraanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komexmust )KypHaiIoB, B KOTOPBIX MYOJIUKYIOTCSI OTYETHI O HOBBIX
HCCIIEIOBAaHUSIX B 00JIACTH €CTECTBEHHBIX HAyK U METUIMHBI. Bee )KypHabl pa3MelieHsl B
cBoboHOM joctyre (Open ACCESS), Bce cTaThi IMPOXOIAT CTPOr0Oe HAyYHOE PELCH3UPOBaHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo o marentam u ToBapHbIM 3HakaM CHIA — USPTO — npenocrasisier
CBOOOIHBIH JJOCTYI K aMEpUKAaHCKUM IMaTeHTaM, ony0iarkoBaHHbIM ¢ 1976 r. [1o HacTos1ee Bpemsi.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTs! (JIn6O MaTeHTHBIE 3a4BKH) Oosee 50 HAMOHATBHBIX M HECKOJIBKUX
MEXTyHAapOAHBIX MMATEHTHBIX OI0pO, B TOM 4Hcie nociHble TeKkeThl nateHToB CIIA, Poccun,
®panuuu, SAnouuu u ap.

11. ®denepalibHbII MHCTUTYT IIPOMBIIIIEHHOU COOCTBEHHOCTH (®UIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNndopmanmonnsie pecypebl @UIIC cBoboaHoro Hocryna:

- OnextponHble Oromerenn. M3o0perenus. [lonesnpie Momemnu.

- OTKpBITBIE PEEeCTPBl POCCUHCKUX U300PETEHUI 1 3asBOK Ha N300pETEeHUSI.

- Pedepatsl poccuiicknx mareHTHBIX JOKyMeHTOB 32 19942016 rr.
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- [ToJtHBIE TEKCTHI POCCUHCKHUX MATEHTHBIX JOKYMEHTOB M3 ITOCIICTHETO
opUIHATBEHOTO OIOJUIETEHS.

6.3. TpeGoBaHus K KaJApoBbIM ycaoBusiM peajauzauun OOIl cnenuanurera

Peammzanus OOIl cnenmanurera obOecriedyuBaeTcs MNEeNAarorMYecKUMH PaOOTHUKAMH
YHUBEPCUTETA, a TAK)KE JIMIIaMU, pUBJIeKaeMbiMu K peanu3armu OOl crienmanuTeTa Ha MHBIX
YCIIOBUSIX.

Kpanudukanmss  megarormdeckux  paOOTHHKOB — YHHUBEPCUTETa  COOTBETCTBYET
KBaTH()UKAIIMOHHBIMTPEOOBAHUSM, YKa3aHHBIM B KBAJTM(HUKAUOHHBIX CIIPABOYHHKAX U (VIIH)
poeCCHOHATTLHBIX CTaHIaPTaX.

He menee 60 npouenmog 4UCIEHHOCTH NEJArOrMUYECKUX paOOTHUKOB YHUBEPCUTETA,
ydactByronmx B peanusanuu OOIl cnienmanurtera, W JIUI, TPUBICKAEMbIX YHHBEPCHTETOM K
peamuzanuu OOIl cnenmanuTeTa Ha MHBIX YCIOBHSX (MCXOZS M3 KOJMYECTBA 3aMelIaeMbIX
CTaBOK, IPHBEIECHHOTO K ICJIOYMCIICHHBIM 3HAYCHHsIM), BEIyT Hay4dHyl, Y4eOHO-
METOANYECKYIO U (W) MPAKTHYECKYIO pab0Ty, COOTBETCTBYIONIYIO MPODUIIIO MPETojaBaeMOin
JTUCHUILTAHBI (MOYIIO).

He menee 5 npouenmog UYUCICHHOCTH TEIArOTHYECKUX PaOOTHHUKOB YHHUBEPCUTETA,
yuactByronmx B peanusanuu OOIl cnenuanurtera, u JIUI, TPUBICKAEMbIX YHUBEPCUTETOM K
peammzanu OOIl cnenmanuTeTa Ha WHBIX YCIOBHSX (HMCXOIS M3 KOJUYECTBA 3aMeElIacMbIX
CTaBOK, MPHUBEICHHOTO K IEJIOYMCICHHBIM 3HAUCHHSIM), SBIISIOTCS PYKOBOJUTEISAMH U (WJIN)
paOOTHHKAMU WMHBIX OpraHU3alMid, OCYHIECTBISIONIMMU TPYIOBYIO JIEATEIBHOCTH B
npodeccHOHaBLHON cepe, COOTBETCTBYIOMICH MPOGECCHOHABHOM ACATEIBHOCTH, K KOTOPOU
TOTOBSITCS BBITYCKHUKH (MMEIOT CTaXK pabOThI B JaHHOH IpodecCHoHaIbHOU chepe He MeHee 3
JIET).

He menee 60 npoyenmoe 4uCIEHHOCTH NEAATOTNYECKUX PAaOOTHUKOB YHUBEPCUTETA U
JIUI, TPUBJICKAEMBIX K 00pa30BaTeIbHON JEATENbHOCTH YHHUBEPCUTETOM HA WHBIX YCIOBHSIX
(Mcxons M3 KOJMYECTBA 3aMEIIAeMbIX CTAaBOK, MPUBEIECHHOTO K LIEJIOYUCIEHHBIM 3HAUEHUSIM),
UMEIOT Y4YEHYIO CTENEeHb (B TOM YHCIE YYEHYIO CTENEHb, IOJYUYEHHYI0 B HMHOCTPAaHHOM
rocyzapcTBe u mpu3zHaBaemyro B Poccuiickoit deneparum) u (win) yueHoe 3BaHue (B TOM YHCIIe
YUEHOE 3BAaHHE, INOJYYEHHOE B MHOCTPAHHOM TOCYIapcTBe M Ipu3HaBaeMoe B Poccuiickoit
®deneparyn).

OOmee pykoBoACTBO Hay4yHbIM conepkanueM OOII cnenumanuTeTa OCyLIECTBIsAETCS
Hay4yHO- MENaroru4eckuM paOOTHUKOM YHHUBEPCUTETAa, UMEIOIIMM Y4YEHYIO CTENeHb (B TOM
qucie YYEHYI0 CTENeHb, INPHCBOEHHYIO 3a pyOexoM U npu3HaBaeMylo B Poccuiickoit
deneparyn), OCyIIECTBISIOMMMCAMOCTOSTENbHBIE HAyYHO-UCCIIEI0BaTEIbCKUE (TBOPUECKHE)
MPOEKTHI (YYaCTBYIOLIUM B OCYHIECTBJIEHUU TaKHUX MPOEKTOB) MO CHEIHATIBbHOCTH, UMEIOLUM
©XKErofiHple  MyONUKalMM 1O  pe3yibTaTaM  yKa3aHHOM  Hay4YHO-HMCCJIEI0BATENbCKON
(TBOpUYECKOM) 1€ATEIBLHOCTH B BEAYLINX OTEUECTBEHHBIX U (MJIH) 3apyOEKHBIX PELIEH3UPYEMBIX
Hay4YHbIX OKypHalax M H3JAHMAX, a TaKXKe OCYILECTBIISIOUIMM €XEroJHYyI0 ampoOaluto
pe3yIbTAaTOB yKa3aHHOW HAYyYHO-HUCCIEAOBATEIHCKON (TBOPYECKOM) JESITEIHPHOCTH Ha
HAIIMOHAJIBHBIX U MEKIYHAPOIHBIX KOH(EPEHIUSX.

6.4. Tpe6oBaHus Kk puHAHCOBBIM ycaoBusM peanuzanun OOII cnenuaauTera

®dunancoBoe obecneuenue peanuzaruu OOII cienmanuTeTa OCymecTBIseTCS B 00beMe
HE HIKE 3HaYeHH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TOCYIApPCTBEHHBIX YCIYT IO
peanu3anuu 00pa3zoBaTEIBHBIX MTPOTPaAMM BBICIIETO 00pa30BaHUS — MPOTPAMM CIICIIHAIUTETA U
3HAYEHUHN KOPPEKTUPYIONUX KOIPPHUIIMEHTOB K 6a30BEIM HOpMATUBAM 3aTpaT, OMpeIeIsieMbIX
MuHucTepcTBOM HayKu U Bbiciero oopasosanus Poccuiickoit denepanuu.

6.5. Tpe6oBaHus K NPpUMeHsIEeMbIM MEXaHH3MAaM OLIEHKH KayecTBa 00pa30BaTe/IbHOI
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AeATeJbHOCTH HIOAT0TOBKH o0y4yaromuxcs no OOII cnennaaurera

KagyectBo 00pa3oBaTenbHONW JEATENBHOCTH M MOATOTOBKU oOyuarommxcs OOII
CHelHaluTeTa OINpeAeNsieTcs B paMKax CUCTeMbl BHYTPEHHEH OIICHKH, a TaKKe CHUCTEMbI
BHEIIHEN OLIEHKHU, B KOTOPON YHUBEPCUTET IPUHUMAET y4acTHE HA JOOPOBOJIBHON OCHOBE.

B nemsax cosepmiencrBoBanuss OOIIl cnenuanurera MpU MPOBEIECHUU PETYISIPHOM

BHYTpPEHHEH OLIEHKH KauecTBa 00pa30BaTeIbHOMN NeSTEIILHOCTH U MOATOTOBKU 00Y4arOIINXCs

nmo OOII cmenmanuTera TpuBIEKaeT padoromarened W (WiM) UX OOBEIUHEHUWS, HHBIX

IOpUANYECKUX U (WIH) PU3NYECKUX JINIL,BKIIIOYAs IeJarorHuecKux paboTHUKOB YHUBEPCUTETA.

B paMkax BHyTpeHHEH CHCTEMBbI OIICHKH KayecTBa 00pa30BaTEeIbHON AEATEILHOCTH 110

OOII cneunanutera 00y4yaIOUUMCS MPEAOCTABISAETCS BO3MOXHOCTh OLIGHWBAHUS YCJIOBHI,

COJZIepKaHusl, OpPraHU3aluyd M KayecTBa 00pa30BaTENBbHOIO MpOIecca B LEJIOM M OTIECIbHBIX
JTUCIUTIINH (MOJTYJICH) U TIPaKTHK.

BHemHsis oueHka KadecTBa 0Opa3oBaTENbHOM JEATEIBHOCTH 10 IMpPOrpamme
CHelHaJuTeTa B paMKaxX MpOLEAypbl TOCYAapCTBEHHOM aKKpeIUTAIlMU OCYIIECTBISETCS C
LENbI0 IOATBEP)KJIEHUS COOTBETCTBUS O0pa30BaTEIbHON JIEATEIBHOCTH [0 IIporpamme
cnernuanuteta TpedoBanusmM OI'OC BO.

BHemHsAs omeHka KadecTBa 00pa30BATENBbHON  NEATENBHOCTH M MOATOTOBKH
obyuatomuxcs nmo OOII crenuanurera MOXKET OCYHIECTBISTHCS B paMKax MpoQeccHOHANIbHO-
OOIICCTBEHHON aKKpEeIUTAIUH, MTPOBOAMMON pabOTOMATEISIMK, UX OOBEIMHECHUSMH, & TAKXKE
YIIOJTHOMOYEHHBIMH UMHU OPTaHU3AIUSIMU, B TOM YHCIIe HHOCTPAHHBIMU OPraHU3alUsAMU, THO0
aBTOPU30BAHHBIMU HAIIMOHAIBHBIMUA TPO(ECCHOHANTBHO- OOIIECTBEHHBIMH OPTaHU3ALUSIMH,
BXOJAIIMMH B MEXAYHapOJHbIE CTPYKTYpbI, C LEIbI0 MPU3HAHUS KayecTBa M YPOBHS
MOJITOTOBKH BBIITYCKHHUKOB OTBEUYAIOIIMMHU TPEOOBAHMIM MPO(HECCHOHAIBHBIX CTAaHAAPTOB (IIPH
HaMM4uuun) U (Win) TpeOOBaHUAM PBIHKA TPYJa K CHEIHATUCTaM COOTBETCTBYIOMIETO MPOQUIISL.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHHUE CUCTEMbI ONEHKHA
KAYECTBAOCBOEHUSA OBYYAIOIIUMUCSH TPOT'PAMMBI
CIIEHUAJIUTETA

B coorBerctBun ¢ ®I'OC BO 3++ no cnenuanbHoctH 18.05.02 Xummnueckas
TEXHOJIOTHSI MATEPHAJIOB COBPEMEHHOW JHEPreTHMKM, OILIEHKa KadyecTBa OCBOCHMS
oOyuatomumucss  OOIl  crneunmanurera BKIOYAET TEKYHIMH KOHTPOJIb  YCHEBAEMOCTH,
poMeXyTouHyto artectanuio 1 [ MA oOyuarommuxcs.

HopmatuBHO-MeTOiMuecKoe oOecreyeHre TEeKYIIero KOHTPOJS — YCIEBAaeMOCTH,
npomexxyrouHoi arrectanuu u ['MA obyuatomuxcs no OOII cnenuanurera oCyIiecTBiIseTcs B
cootBeTcTBUM ¢ PI'OC BO 3++ 1 nokanbHBIMU HOPMaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPONb, NPOMENHCYMOUHASL AMMECMAYUS U AMMECMAYUOHHbIE UCNbIMAHUS
uUmo2o8oll (2ocyoapcmeeHHou umozogot) ammecmayuu eeinyckHukos OOII cneyuanumema

Tekymmii KOHTPOJNH ¥ TPOMEXKYTOYHAs aTTeCTallMsl 1O BCEM BHIAM y4eOHOMU
JESITeTPHOCTH 00YJarOIINXCSI OCYIIECTBIISIETCSI B COOTBETCTBHHU C TpeOoBaHUsAMU [lomokeHus o
PEUTHHTOBON cHUCTEME OIICHKHM KauecTBa yueOHOW pabotbl cryneHtoB B PXTY um. J[.U.
MenpeneeBa, npuHATOro pemenneM YdyeHoro cosera PXTY wum. .M. MenaeneeBa ot
26.02.2020 r., mpoTtokon Ne 8 , BBeIeHHOTO B JIeliCTBUE MpUKa30oM U.0. pekropa PXTY um. JI.1.
Menneneena ot 20.03.2020 . Ne27 OJ1.

Texkymmii KOHTPOJb YCIEBAEMOCTH OOy4aromuxcst OOecreurBaeT OLEHKY YpPOBHSA
OCBOCHHS JHUCIWIUIMH, TIPOXOXACHUS TIpakTUK, BeimmomHeHns BKP wu mpoBomutcs
npernojiaBaTeNieM Ha JIIoOOM M3 BUJIOB y4YEOHBIX 3aHATHH. O6sa3amenvnoil cocmaenaiouienl
meKyuiezo KOHmpOJa yCcneeaemocmu AGAAemca y4emnpenooasameniamu noceuiaemocmu
yueonvix 3anamuii o0yuarouumucsa. 11o pesyiabraraM TEKYIIETr0 KOHTPOJIS yCIIEBAEMOCTH TPU
paza B ceMmecTp IS BCEX KYpPCOB IO BCEM JMCHUIUIMHAM TPOBOJIUTCS aTTECTAIUs
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00yYarOIINUXCSL.

[TpomesxyTouHasi aTTecTalysi IPOBOJUTCSA B (OpME 3K3aMEHOB, 3a4E€TOB C OLICHKOH U
3a4eTOB Ul BCEX KypCOB 10 IUCLUIUIMHAM U IIPAKTUKaM, IPEAYCMOTPEHHBIM YU€OHbBIM IIaHOM
cnenuanbHocTy  18.05.02 Xumu4Yeckasi TEeXHOJOTHSI MATEpPHAJIOB  COBPEeMEHHOMH
JHEepPreTUKH. Pe3ynpTaThl cjaud 3a4€TOB OLIEHUBAIOTCA HA «3a4TEHOY, «HE 3a4TEHO»; 3a4€TOB
C OLEHKON M PK3aMEHOB — Ha «OTIMYHO», «XOPOIIO», «YJAOBIECTBOPUTEIHHOY,
«HEYJIOBJIETBOPUTEIBHOY.

IIpu ocBoenun Hacrosmei OOII cnenumanurera U3ydeHUE 4acTU JUCLUILUIMH MOKET
OBbITh 3aMEHEHO Ha OHJIAMH-KYpCBHI, IIPU YCIOBHM, YTO B Pe3yJbTaTe€ OCBOCHMS OHJIAH-Kypca
(bopMHpYIOTCS T€ K€ KOMIIETCHIMH (YacTH KOMIETEHIWH), YTO M B paMKaxX YyKa3aHHBIX
aucuuIuivH. OHIaliH-Kype 10JIKEeH ObITh BBIOPaH U pealin30BaH B COOTBETCTBUU ¢ [lonoxxenuem
0 3a4eTe Pe3yJIbTaTOB OCBOCHHS OTKPHITHIX OHJIAHH- KYPCOB, PEaTH3yeMbIX 00pa30BaTeIbHBIMH
opranuzanusmu, B PXTY um. /.. MenneneeBa, npuHATOro penieHueM Yuenoro copeta PXTY
uMm. JI.1. MenaeneeBa 0127.03.2020 r., mpotokosn Ne 9 , BBeIeHHOTO B IEHCTBUE MPUKA30M H.O.
pektopa PXTY um. JI.1. Menaeneera 27.03.2020 r. Ne_29 O/I.

I'MA ocymecTtBasieTcss B cooTBeTCTBUM ¢ TpeboBaHusMu [lonoxeHus o mopsiike
IIPOBE/ICHUSI TOCYAApCTBEHHON MTOTOBOM aTTECTallMM IO 00pa3oBaTeIbHBIM MPOrpaMMam
BbICIIETO OO0pa3oBaHMsi — IIporpaMMaM OakajaBpuaTa, IporpamMmaMm CIELHaIUTETa,
nporpammaM maructparypsl B PXTVYum. JI.1. MenneneeBa, npuHATOrO peIIeHUEM YUYEHOIO
coBera PXTVY um. /I.11. Menneneesa ot 30.10.2019 r., npotokosn Ne 3, BB€IEHHOTO B JICHCTBUE
npukazom pektopa PXTY um. JI.M. Menneneea ot 14.11.2019 r. No646A; IlonoxeHus
O BBIMYCKHOM KBaTM(PUKAIMOHHOW paboTe miisgi oO0ydaromuxcs 1o 00pa3oBaTelbHbBIM
IporpaMMaM  BbICIIEr0 O0pa3oBaHMs — IporpaMMmaM OakajaBpuara, MporpaMmam
crenuanurera, nporpammam marucrparypsl B PXTY um. JI.MI. MenneneeBa, NpUHATOrO
peumienueM Yuenoro coera PXTY um. JI.1. Menneneesa ot 30.10.2019 r., mporokon Ne 3,
BBEJICHHOTO B JeiicTBue mpukazom pekropa PXTY um. JI.W. MenneneeBa ot 14.11.2019
I. Ne646A.

K THA nomyckaroTcst oOydaromiecs, He UMEIOIIe aKaJeMUYeCKON 3aI0JDKEHHOCTH U B
MOJTHOM oObeMe BhIMoyHUBIIME ydeOHbI uiaH mo OOII cnenmanureTra B COOTBETCTBUHU C
OI'OC BO 3++ no cnenuanbHocTH 18.05.02 Xumu4Yeckasi TeXHOJIOTHSI MaTepHAJIOB
coBpeMeHHOoI HepreTuxku. s nposenenus [ MA B yHUBepcUTeTE €XKEroHO POPMUPYIOTCS
rocy/lapcTBeHHbIe 3k3aMeHanmoHHble komuccun (I'OK) u anemnsunonHsle komuccuu. Tembl
BKP otpaxaiorT akTyajabHble MpoOJIeMbl, CBsi3aHHBIE cO crenuanbHocTeio  18.05.02
XHMHYeCKasi TEeXHOJOTMsl MaTepHAJOB COBPEMEHHOHl JHepPreTHUKU. YHUBEPCHUTET
yTBEp)KIAeT TIepeueHb TEeM BBINYCKHBIX KBaIM(PUKALMOHHBIX paldoT, MpeiaraeMbIxX
oOyyJarorumcs (J1anee — mepedeHb TeM), ¥ JJOBOJIUT €ro J0 CBEJEHUS 00yJaroNuXcs He M03/THEee
4yeM 3a 6 MECSIIEB /10 1aThl Hayalla TOCY1apCTBEHHON UTOTOBOM aTTECTallUU.

Tema BKP mnepconanbHO A Kaxaoro oOydarollerocsi yTBEp)KIaeTcs NpUKa3oM
MIPOPEKTOpa MO YHUBEPCUTETY MEpe]] HA4aJOM BBIIIOJHEHUS BBITYCKHOW KBaJTU(UKAIIMOHHON
pabotel. JlaHHBIM TpHUKa3oM YyTBepxkaaeTcss Takxke pykoBoautens BKP. Ilepen nauanom
BbinosnHeHUs: BKP oOyuaromuiicsi COBMECTHO ¢ pyKOBOJAUTENIEM COCTABISET MHIUBUAYATIbHBIN
mIaH noarotoBkn u BemosiHeHMss BKP, npenycmarpuBarommnii  04epeTHOCTh U CPOKH
BBINOJIHEHUS OTAEIBHBIX YacTell paboThl. TekcrnosicuuTenbHoi 3anmucku BKP nposepsiercs Ha
HaJMuue HENpaBOMEPHBIX 3aMMCTBOBaHMH. [IpoBepka ocyliecTBiseTCs B COOTBETCTBUU C
[TonoxxeHneM O TOpPSAIKE NPOBEPKHU BBITYCKHBIX KBaTM(PUKALMOHHBIX pPabOT M HAyYHBIX
JIOKJIaJIOB 00 OCHOBHBIX pe3yJbTaTaX MOJTOTOBIEHHBIX HAyYHO-KBAJIM(PUKAIIMOHHBIX padoOT
(muccepranuit) Ha 00BEM 3aUMCTBOBAHHS M UX DPAa3MEUICHUS B JIEKTPOHHO-OMOIMOTEUHOMN
cucteme PXTVY wum. JI.. MenneneeBa, NpuHATBIM pemieHueM YdeHoro coBera PXTY wuwm.
JA.U. MengeneeBa ot 30.10.2019 r., npotokon Ne 3, BBEAEHHOr0 B JEHCTBHE MNPUKA30OM
pektopa PXTY um. [.U. Menneneena ot 14.11.2019 r. No646A .

3amura BKP npoBoautcs Ha oTKpbITEIX 3aceaanusx ['OK ¢ ygactueMm He MeHee IBYX
Tpereil ee cocrasa. ['paduk 3amutel BKP cocraisiercs mo corimacoBaHuio ¢ 00y4aronumMucs 1
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JIOBOJIUTCSI IO CBEJICHUS 00YyYaromuxcst He mo3nnee, yeM 3a 30 maaeit 1o Hagama padotsl ['OK.
Pesynprater  pabotel DK ompenmensitoTcss  OIEHKAMU — «OTJIHYHO»,  «XOPOIIOY,
«YIOBIICTBOPUTEIIBHO», «HEYOBJICTBOPUTEIHLHO» W OOBSBIAIOTCS B TOT K€ JIEHb IIOCIIE
oopMIIeHHs B YCTAHOBJICHHOM IOpSIIKE MPOTOKOJIOB 3acenaHui komuccuid. Ilo okoHyaHuu
pabotsl npencenarens I'IK cocraisier oTyer o npojenaHHoi padoTe.

Jliia oOydaromuxcsi U3 Yrcia WHBAIUAOB U JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3m0poBbss MMA mpoBOIUTCS ¢ y4eTOM OCOOCGHHOCTEH WX TCHXO(PU3NYECKOTO pPa3BUTHS,
VHJIMBHU1yaJIbHBIX BO3MOYXHOCTEN U COCTOSIHUS 3/10POBBSI.

8 PABOYME ITPOI'PAMMBI JUCIUIIJIMH, TIPAKTUK U THA

Paboune nporpaMMbl TUCHMIUIMH, TPakTUK ¥ [ VA (mepeueHb TUCIMILIINH, TPAKTUK U
I'MA u3 yyeGHOTO 1U1aHa):
O0s13arenbHas 4YacTh:
NHocTpaHHBIH S3bIK
dunocopust
Ucrtopus
[IpaBoBeneHue
Maremarunka
®dusnka
OO11ast ¥ HeopraHu4eckas XUMUs
Beenenrne B nHGOpMAIIMOHHBIE TEXHOIOTHH:
8.1. OcHoBBI UH(POPMALIMOHHBIX TEXHOIOTHIA
8.2. IlpodunmpHOE mporpaMMHOE OOeCIeYeHHWe JUIsd  pelieHusl  3a1ad
poecCHOHATLHOM IeATEIIBHOCTH
9. HmxeHepHas U KOMIIbIOTEpHAs Tpaduka
10. [IpoGnembl yCTOHYMBOTO Pa3BUTHS
11. puknagHas MexaHuKa
12. Opranmueckast XUMUs
13. ®usnueckas XuMus
14. KomnonaHas XuMHst
15. Ananutudeckas XUMUs
16. DieKTpOTEeXHHUKA M POMBINIICHHAS JIEKTPOHUKA
17. be3onacHOCTb KHU3HEAEATENBHOCTH
18. Ilporecce u anmapaTbl XUMUYECKON TEXHOJIOTUN
19. OOmasg xumMuueckast TEXHOJIOTHST
20. CucteMsl yrpaBieHHUs] XUMUKO-TEXHOJIIOTHUECKIMH TTPOIIECCAMHU
21. ®u3nveckas KylIbTypa v CIiopT
22. OCcHOBBI si7iepHON (PU3UKH U TO3UMETPUN
23. Pagnoxumus
24. OM3UKO-XUMHYECKHAE METOJIBI aHAJIN3a
25. TexHONIOTUSI OCHOBHBIX MAaTe€pHajOB COBPEMEHHOW JHEPreTHMKH U OCHOBBI
paguanmoHHON 0€301acCHOCTH
26. MeTopl aHATUTHIECKOTO KOHTPOJIS B IIPOU3BOJICTBE MaTEPHUATIOB COBPEMEHHOM
SHEPreTUKU
27. DKOHOMUKA SITCPHOU OTPACITH
28. O6opya0BaHNE MTPOU3BOACTB PEAKHX DJIEMEHTOB
29. TexHOIOTUS KEPaMUIECKOTO TOTLIIHBA
30. Pagunoxummueckast nepepadotka OSAT
31. DneKTUBHBIE JUCIUIUIMHBI IO GU3UUECKOMN KYJIBTYpe U CIIOPTY
Yactb, hopMupyemas yuacTHUKaMU 00pa30BaTEeIbHbIX OTHOIICHHIHA:
32. KBaHTOBast XUMUS MaTepPHAJIOB COBPEMEHHOMN YHEPTETUKU

O N TR WN R
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33. DKoJI0rHs B TEXHOJIOIMH MAaTepUaJIOB COBPEMEHHOM SHEPreTUKU
34. OCHOBBI 5KOHOMUKH U YIPABJIECHUS IPOU3BOJCTBOM B TEXHOJIOTUU MAaTEPHUAJIOB
COBPEMEHHOU dHEPreTUKU
35. Teopusi BepoATHOCTEW M MaTeMaTHYecKas CTAaTHUCTUKA B  TEXHOJIOTHH
MaTepHaIOB COBPEMEHHOMN SHEPTreTHKH
36. JTabopaTtopHbie pabOTHI IO OPTraHUYECKON XUMHH
37. IIpoexTupoBaHKE NTPOLIECCOB U ANIapaTOB XUMHUECKONH TEXHOJIOTHU
38. Xumus peIKuX 1 paccessHHBIX JIEMEHTOB
39. Xumust TBEpJOro Teja B TEXHOJIOTHH PEIKUX 3JIEMEHTOB
40. MeTozp! (pU3UKO-XUMHUYECKOTO aHAJIN3a B TEXHOJIOTUH PEIKUX METAJUIOB
41. XuMus 1 TEXHOJIOTUS PEAKUX METAJUIOB U ypaHa
42. TIpoekTHpOBaHKUE IPOU3BOACTB PEAKHX METAJUIOB
43. nxeHepHas ICUXOJIOTHS B TEXHOJIOTUU MaTEpHaIOB COBPEMEHHON SHEPTeTHKH
44. Pycckuil A3bIK U KYJIBTYpa PeUd B TEXHOJOTMU MATEPHAIOB COBPEMEHHOMU
SHEPreTUKU
45. OcHOBBI MEHEPKMEHTA U MAPKETHHTa B TEXHOJIOTUU MaTEpUAIOB COBPEMEHHON
SHEPreTUKU
46. OCHOBBI TEXHUYECKOI'O PETryJIMPOBaHMSI U YIIPABJICHUS KAUECTBOM B TEXHOJIOTHH
MaTepHaioB COBPEMEHHON 3HEPreTUKH
47. HerpanuanuonHast nepepaboTka peKOMETaIbHOIO ChIPbs
48. MareMaTn4ecKoe MOJICIIMPOBAHNE SKCTPAKIIMOHHBIX PABHOBECHIA
49. DKCTpaKIUs B TEXHOJIOTUHU PEIKUX METAIIIOB
50. CopOnroHHBIE TPPOIIECCHI B TEXHOJIOTHH PEIKHX 3JICMCHTOB
[IpakTuka (00s3aTenbHAs YaCTh):
51. YyeOHas nmpakThKa:03HaKOMMUTEIbHAs [TPaKTHKa
52. YueOHast  TpakTUKa:  HAYYHO-MCCIICAOBATENbCKas  pabora  (MOIMydeHue
MIEPBUYHBIX HABBIKOB HAYYHO-HUCCIIEIOBATEIHCKON pabOTHI)
IpakTyka (4acTb, hopmMupyemas y4acTHUKaMH 00pa30BaTeIbHbBIX OTHOIICHUN):
53. [Ipon3BocTBEHHASI TPAKTHKA: TEXHOJIOTHYECKAs! (MPOEKTHO-TEXHOJIOTHIECKas )
MIPaKTUKa
54. Tlpou3BoACTBEHHAs MPAKTUKA: HAYYHO-UCCIIE0BaTeNbCKas paboTa
locynapcTBeHHas UTOTOBas aTTECTAIHUS:
55. lN'ocynapcTBeHHAst HTOTOBAS ATTECTAIHS: BBIITOJHEHHE, ITOJITOTOBKA K TIPOIIEYpe
3alIUTHI U 3aIIMTa BHITYCKHOHN KBAJM(UKAITMOHHON pabOTHI
@DakyJIbTaTUBHbBIC JIUCIUILUIUHBL:
56. I'paxxjaHcKast 3aIMTa B UpEe3BBIYAMHBIX CUTYAIUAX
57. IlepeBo HAyYHO-TEXHUYECKOMN JTUTEPATypHI

pxomamux B OOIl mo cmnemmansHOcTH 18.05.02 XuMMmuueckas TeEeXHOJIOTHA
MaTepHAJIOB  COBPEMEHHOHM  JHepPreTukM, cnenuaiusauus  «XuMHYecKas
TEXHOJIOTUSI MATEPUAJIOB SIIEPHOT0 TOIUIMBHOIO I[MKJIA», BBHITIOJHEHBI B BHUJE
OTJIETIbHBIX IOKYMEHTOB, SIBJISIOIINUXCS HEOThemiieMon yacThio fanHoi OOIL.

9 ®OHAbI OEHOYHBIX CPEACTB JJIs1 MPOBEAEHUS TEKYHEI'O
KOHTPO.ISI YCIEBAEMOCTH, TIPOMEKYTOUYHOM ATTECTAIIMA U TUA
OBYYAIOIIXCHA OOIICIIENUAJIUTETA

B coorBerctBum ¢ ®I'OC BO 3++ mo cmenmamsHOcTH 18.05.02 Xmmuueckasi
TEXHOJIOTUSI MATEPUAJIOB COBPEMEHHOW JYHEPreTHMKM [JIs aTTECTAIlMu OOydJaronuxcs Ha
COOTBETCTBHE WX MEPCOHAIBHBIX JOCTIKEHUN modTamHbiM TpeboBaHusMOOIl cnennanurera
pazpabotansl @OC mo Kaxaou AUCIUILTNHE, TpakTuke, | A, BKITIOYaroie TUIIOBBIC 3a1aHMS,
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KOHTPOJbHBIE pa0OThI, TECTHI, CUTYallHOHHBIC 3aJaHUs, Keic-3aJauu, BOMPOCHI K 3adeTaM H
9K3aMEHaM, CPEJICTBa M METOJIbI OIIEHKH, MO3BOJIAIONINE OLICHUTh 3HAHUS, YMCHUS, HABBIKUA U
YpPOBEHBb MPUOOPETECHHBIX KOMITETECHITUH.

@®OC mno aucrumauHaM, npaktukam, ['MA pa3pabarbiBaroTcs B COOTBETCTBUU C
[Topsiakom pa3pabOTKU W YTBEpXKACHUS OOpa30BaTEIbHBIX IPOTPaMM, YTBEPKIACHHBIM
pemienneM Yuenoro coBetaPXTVY um. J[.U. MenaeneeBa ot 25.06.2020 , mpotokon Nel2,
BBEJICHHBIM B JeHCTBHE NpHKa3oMu.o. pektopa PXTY um. [.1. MenaeneeBa ot 29.06.2020

Ne 480/1.

®OC no gucuumuimHam, npaktukam u ['MA (nepeuens nucuuIuivg, npaktuk u I'MA u3
y4eOHOr0 IJ1aHa):
OOs13aTenbHas 4acThb:

ENOUIAwN

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.
29.
30.
31.

HNHocTpaHHBIN S3bIK
dunocopus
Ucropus
IIpaBoBeneHue
Maremaruka
dusuka
OO6111as 1 HEOpraHUYecKast XUuMHsI
Beenenue B nH(GOpMAIMOHHBIC TEXHOJIOTHH:
8.1. OcHoBBI HH(POPMALIMOHHBIX TEXHOIOTUI
8.2. IlpodumnpHOe mporpaMMHOE  OOECICUCHHE
poecCHOHATBHOM IeATEIIBHOCTH
WunxenepHas U KOMIIbIOTepHAas rpaduka
[TpoGIieMbl yCTOMYHUBOTO pa3BUTHS
[IpuknanHas MexaHuKa
Opranuyeckasi XuMHsI
dusnyeckas XuMHus
Konnonanas xumus
AHanuTHYeCcKas XUMUS
DNEKTPOTEXHHUKA U MTPOMBIIIITICHHAS YIEKTPOHUKA
be3onacHOCTh KU3HEIEATEITLHOCTH
[Tpouecchl 1 anmaparbl XUMUYECKON TEXHOIOTUN
OO01mas xuMudyeckasi TEXHOJIOTHS

1 pCHICHUA

CucreMsl YIIPABJICHUA XUMUKO-TEXHOJIOT'MYCCKUMHU MTponccCaMn

®dusndeckast KyJbTypa U CIiopT

OcHOBBI s11epHOM HUBHUKH U TO3UMETPHH
Pammoxnmust

DU3NKO-XUMHUYECKHE METOIbI aHAIN3a

3a1a4

TexHOmorns OCHOBHBIX MaTEpPHAIIOB COBPEMEHHON SHEPre€TUKH W OCHOBBI

paguamoHHOM 0€301acCHOCTH

MeTopl aHATUTUYECKOTO KOHTPOJIS B POU3BO/ICTBE MaTepUaioB COBPEMEHHOM

SHEPreTUKU
OKOHOMHUKA s1IEpHOM OTpaciIu

O0opynoBaHKe MPOU3BOACTB PEAKHUX 3JIEMEHTOB
TexHonorus KepaMM4ecKoro TOIINBa
Pagnoxumuyeckas nepepaborka OAT

DJEeKTUBHbIE JUCHUIUIMHBI IO PU3UYECKON KYJIBTYpe U CIIOPTY
Yactb, hopMupyemas yuacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHIA:

32. KBaHTOBast XUMUS MaTEPHAJIOB COBPEMEHHOMN YHEPTETUKU
33. DKoJ0rus B TEXHOJIOTMH MAaTepUaJIOB COBPEMEHHOM SHEPTeTUKU
34. OCHOBBI SKOHOMHUKH ¥ YIPABJICHHUS TIPOU3BOJICTBOM B TEXHOJIOTUN MaTEPHAIIOB

COBPEMEHHOU DHEPreTUKU
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35. Teopust BeposITHOCTEM W MaremMaruyeckass CTaTUCTUKA B TEXHOJOTUHU
MaTEpUajIOB COBPEMEHHOM YHEPI€TUKH
36. JTabopaTtopHbIie paOOThI IO OPraHUIECKON XUMHH
37. IIpoexTrpoBaHKE MTPOLIECCOB U ANMAPATOB XUMUYECKON TEXHOJIOTUN
38. XuMust peIKiX U PacCEsSHHBIX 3JIEMEHTOB
39. Xumust TBEpJOTO Teja B TEXHOJIOTHH PEIKUX 3JIEMEHTOB
40. Metoabl pU3NKO-XUMUYECKOTO aHAJIN3a B TEXHOJIOTHH PEIKUX METAJUIOB
41. XuMHS 1 TEXHOJIOTHUS PEAKUX METAIIJIOB U ypaHa
42. TIpoeKTHpOoBaHKE POU3BOJICTB PEAKUX METAIIOB
43. nxxeHepHas ICUXOJIOTHS B TEXHOJIOTUU MaTEPHaIOB COBPEMEHHON SHEPTeTHKH
44. Pycckuil A3bIK U KYJIBTYpa PeUd B TEXHOJOTMU MATEPHAIOB COBPEMEHHOU
SHEPIreTUKU
45. OCHOBBI MEHEHPKMEHTA U MAapPKETUHTA B TEXHOJIOTUH MAaTEPUATIOB COBPEMEHHOM
SHEPIreTUKU
46. OCHOBBI TEXHUYECKOT'O PETYIUPOBAHUS U YIIPABICHHS KaueCTBOM B TEXHOJIOTUU
MaTepUajIoB COBPEMEHHON IHEPTETUKHI
47. HerpanuanoHnHast nepepaboTka peKOMETAIbHOIO ChIPbs
48. MareMaTn4ecKoe MOJICIIMPOBAHNE SKCTPAKIIMOHHBIX PABHOBECHIA
49. DKCTpaKIus B TEXHOJIOTUU PEIKAX METAIIOB
50. CopO1HoHHBIE TPPOIIECCHI B TEXHOJIOTHH PEIKUX 3JIEMEHTOB
[IpakTuka (00s3aTenbHAast YaCTh):
51. YueOHas mpaKTHKa: 03HAKOMHUTEIbHAS TIPAKTHKA
52. YueOHass  TpakTUKa:  HAYYHO-MUCCIICAOBATENbCKas  pabora  (TOIXydeHue
MIEPBUYHBIX HABBIKOB HAYYHO-HUCCIIEIOBATEIHCKON pabOTHI)
IIpaxTuka (4acTh, popMUpyeEMasl YIaCTHUKAMU 00Pa30BATEILHEIX OTHOIIEHUH ):
53. [Ipon3BoacTBEHHAS TPAKTHKA: TEXHOJIOTHIECKAs! (MPOEKTHO-TEXHOJIOTHIECKAs )
MIPAaKTHUKA
54. IIpon3BoiCTBEHHAS MPAKTHKA: HAYYHO-UCCIIEI0BAaTENbCKasd paboTa
l'ocynapcTBeHHas UTOroBas aTTeCTaluUs!
55. N'ocynapcTBeHHast UTOTOBAas aTTECTAL: BBIIIOJHEHHE, TOJITOTOBKA K IPOLIEYpe
3alUTHI U 3alIUTa BHITYCKHOW KBaJM(UKAIIMOHHOW paboThI
@DakynbTaTUBHBIC JUCHUILIINHBIL:
56. I'paxxmaHcKast 3aIMTa B UpEe3BBIYAMHBIX CUTYAIIUAX
57. IlepeBoa HAyYHO-TEXHUYECKOM JIUTEPATYPHI

pxomamux B OOIl mo cnemmansHOcTH 18.05.02 XuMuuyeckas TEeXHOJIOTHA
MaTepHAJIOB  COBPEMEHHOM  JHEPreTHMKH, chenuaiusauus  «XuMH4YecKas
TEXHOJIOTUSI MATEPUAJIOB SIIEPHOT0 TOIUVIMBHOIO I[MKJIA», BBHIMOJHEHBI B BHUJIE
OTJIETIbHBIX IOKYMEHTOB, SIBJSIOIINUXCS HEOTheMiieMon yacThio JaHnHoi OOIL.

10 METOAUYECKHUE MATEPHAJIbBI 1O JTUCHUIIJIMHAM, IPAKTUKAM U
I'nA

MeTtoauueckre mMaTepuaibl MO AUCHUIUIMHAM, NpakTukam u ['MA (mepedyeHb QUCHMILIUH,
npaktuk u I'MA u3 yuebHoro minana):
OOs3aTenbHas 4acTb:
1. WHocTpaHHBIN A3bIK

2. Ounocopus
3. MUcropus
4. TlpaBoBeneHue
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NG

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.
29.
30.
3L

Maremaruka

®usznka

OO0m1as ¥ HeopraHuYecKas XUMHUs

Beenenue B nHGOpMaAIMOHHBIE TEXHOJIOTHH:

8.1. OcHOBBI MH(POPMALIMOHHBIX TEXHOJIOTHI

8.2. IlpodpunpHOe mporpaMMHOE oOOecledeHre I pelIeHUs  3ajad
npodeccCHOHALHOM e TEIBHOCTH

WnxenepHas U KOMIIbIOTepHas rpaduka

[Tpo6aeMbl yCTOWYMBOTO Pa3BUTHUS

[IpuknanHas MexaHuka

Opranuyeckasi XuMHsl

Ouznyeckas XUMHS

Komnmongnas xumus

AHanutudeckas XUMus

DNEKTPOTEXHHUKA U MTPOMBIIIITICHHAS YIEKTPOHUKA

be3onacHOCTb )KU3HENEATEIbHOCTH

[Ipouecchl 1 anmaparbl XUMUYECKON TEXHOIOTUN

OO61mas xuMudeckasi TEXHOJIOTHS

Cucrembl yrpaBlIeHUs XUMUKO-TEXHOJIIOTHYECKIMH MPOIIECCAMHU
dwusnueckas KyJlbTypa U CopT

OcHOBBI s11€pHOI HUBUKH U T03UMETPHH

Pagnoxumuns

OU3UKO-XUMUYECKHE METO/IbI aHAIH3a

TexHoIOTHS OCHOBHBIX MAaTe€pHAIOB COBPEMEHHOW HHEPreTUKH U OCHOBBI
paaualoOHHON 0€30MacHOCTH

MeTo1bl aHATUTHYECKOTO KOHTPOJISL B IPOU3BOICTBE MAaTEPUAIIOB COBPEMEHHON
SHEPTreTUKU

DKOHOMHUKA sIJIEpHON OTpacian

O06opynoBaHKe MPOU3BOACTB PEAKHX 3JIEMEHTOB

TexHOIOTHs KepaMU9IECKOTO TOTIIHBA

Pannoxumunyeckas nepepadotka OSAT

DJEeKTHBHBIE JUCIUTUIMHBI IO PU3UIECKON KYIBTYpE U CIIOPTY

qaCTI), d)ODMI/I‘DveMaﬂ Y4aCTHHUKaMH O6D330BaT€J'IBHBIX OTHOIIICHUH:

32.
33.
34.

35.

36.
37.
38.
30.
40.
41.
42.
43.
44,

45,

46.

KBaHTOBas1 XUMHsI MaTEPUAIOB COBPEMEHHON SHEPTETUKH

OKOJI0THUs B TEXHOJIOTUN MAaTEPUATIOB COBPEMEHHOM YHEPTETUKHU

OCHOBBI 5KOHOMUKH U yTIPaBJICHUSI IPOU3BOJICTBOM B TEXHOJIOTUU MaTepUAJIOB
COBPEMEHHOW DHEPreTUKU

Teopuss BepoATHOCTE M MaTeMaTHYecKas CTaTUCTHUKA B TEXHOJOTHH
MaTEpHUaJIOB COBPEMEHHOM YHEPIETUKU

JlaGopaTopHbie pabOTHI 110 OPraHUYECKOU XUMUN

[IpoexTrpoBaHKEe MPOIIECCOB U ANIMAapPaTOB XUMUYECKON TEXHOJIOTHH

XVMHUS pPEJKUX U PACCESHHBIX JJIEMEHTOB

XUMHUS TBEPJOTO Tela B TEXHOJIOTHH PEIKHUX 3JIEMEHTOB

MeToapl PU3NKO-XUMHUYECKOTO aHAIN3a B TEXHOJIOTUU PEIKUX METAIJIOB
X¥MHUS ¥ TEXHOJIOTHS PEIKUX METAJUIOB U ypaHa

[TpoexTrpoBaHKEe MPOU3BOJICTB PEIKUX METAIJIOB

WHxeHepHas ICUX0JI0TUs B TEXHOJIOTUU MaTEPUAIoB COBPEMEHHON SHEPTETUKH
Pycckuil s3bIK M KynbTypa pedd B TEXHOJIIOTMH MAaTEpUAIOB COBPEMEHHOMU
SHEPIreTUKU

OcCHOBBI MEHEKMEHTAa U MapKETHUHTa B TEXHOJIOTMH MaTEepHaJiOB COBPEMEHHOM
SHEPreTUKU

OCHOBBI TEXHHUUECKOT'O PETYJIMPOBAHMS M YIIPABICHHS KAYECTBOM B TEXHOJIOTUHI
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MaTepUaIOB COBPEMEHHOMN dHEPrETUKH
47. HerpanmannoHHas nepepaboTKa peAKOMETAIBHOTO ChIPhS
48. MareMaTn4ecKoe MOJICIIMPOBAHUE IKCTPAKIIMOHHBIX PABHOBECHIA
49. DKCTpaKIus B TEXHOJIOTUU PEIKUX METAIIOB
50. CopO1roHHBIE TPPOLIECCHI B TEXHOJIOTMH PEIKUX 3JIEMEHTOB
[IpakTuka (00s3aTenbHAast YacTh):
51. YueOHas nmpakTHKa:03HAKOMUTEIbHAS TIPAKTHKA
52. YuebHas  mpakTHWKa:  HAy4HO-HCCIENOBaTelbCckasg  pabora  (moiyyeHue
MIEPBUYHBIX HABBIKOB HAYYHO-HUCCIIEIOBATEILCKON paboThI)
[IpakTuka (4acTh, hopmMupyeMas ydacTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUH):
53. IIpon3BOACTBEHHAS MTPAKTUKA: TEXHOJIOTHUYECKas (TIPOSKTHO-TEXHOJIOTHIECKAsT )
MIPAaKTHUKA
54. TIpou3BoACTBEHHAs MPAKTHUKA: HAYYHO-UCCIIeJ0BaTeNbCKast paboTa
l'ocynapcTBeHHast UTOTOBas aTTECTAlUS:
55. I'ocynapcTBeHHast UTOrOBasi AaTTECTALINS: BBIIIOJIHEHNE, TOATOTOBKA K IPOLIEAYPE
3alIUTHI U 3aIIMTa BHITYCKHON KBAJM(UKAITHOHHON pabOThI
@DakynbTaTUBHBIC JUCHUILIMHBIL:
56. I'paxkganckas 3amuTa B Ype3BbIYaAHBIX CUTYALIUAX
57. IlepeBoa HAYYHO-TEXHUYECKOM JTUTEPATYPHI

pxomamux B OOIl mo cmnenmansHOocTH 18.05.02 XwmMmmnueckasi TeXHOJIOTHS
MaTepHAJIOB  COBPEMEHHOH  JHePreTukM, crnenuaiusanus  «XuMHYeCKas
TEXHOJIOTHSI MATEPHAJIOB SIIEPHOT0 TOIUIMBHOIO IIMKJIA», BBHINOJHECHBI B BH/JIC
OTJIETIbHBIX IOKYMEHTOB, SIBJISIOIIUXCS HEOThemyieMon yacThio nannoi OOIL.

11 PABOYASA ITPOI'PAMMA BOCIIUTAHUSA

PaGouas mporpamma Bocnutanus, Bxoagmas B OOII mo cnenuansroctu 18.05.02
XuMu4yecKkass TEXHOJOTUsl MATepHajJioB COBPEMEHHOH JHEPreTHKH, CICIHATH3aIHs
«XuMunuyeckasi TEXHOJIOTHSI MATEPHAJIOB SII€PHOT0 TOMJIMBHOTO IHKJIA», BEITIOJTHEHA B BUJIE
OTJIETTLHOTO JJOKYMEHTA, SIBJISIOIIErocs HeoTheMieMon yacTeio nanHoi OOIL.

12 KAJEHIAPHBIN IIJIAH BOCIIUTATEJIBHOM PABOTBI

Kanennapuelii man BocnuTaTeabHoOR paboTsl, Bxoaaumid B OOII no crnenuanbHOCTH
18.05.02 Xumuueckasi TEeXHOJOTHMSl MATEPHAJIOB  COBPEMEHHOH  JHEPreTHKH,
crenuanu3anns «XuMHYeCKasi TeXHOJOTusl MATePHAIO0B S/ICPHOTI0 TOIJIMBHOIO LHMKJIA»,
BBITIOJIHEH B BUJIEOTIEIBHOIO IOKYMEHTA, SIBJISIOLIETOCS HEOTheMIIEMOM YacThio naHHoi OOIT.
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