





1 OBIIUME ITOJIOKEHUA

1.1. OcHoBHass mnpodeccuoHaJIbHAsE o00pa3oBaTejibHAsE NporpaMMa  BbICIHIEr0
o0pa3oBaHusi — MpPoOrpaMMa MNOATOTOBKH HHKeHepa (ajiee — mMporpaMma cnenuajimreTra,
OOIl cnemmaauTera), peanuzyeMas (GeIepalbHbIM  TOCYJapCTBEHHBIM  OFOKETHBIM
00pa3oBaTesibHBIM YUPEKIECHUEM BbICIIEro 00pa3oBaHusi «Poccuickuil XUMUKO-TEXHOIOTUYECKUMA
yauBepcureT umenu [[.M. MenneneeBa» B COOTBETCTBUHU C (heepajbHBIM TOCYAapCTBEHHBIM
00pa30oBaTeNbHBIM CTaHJAPTOM BBICIIETO OOpa30BaHHS — CHEIMUAIUTET IO CHEIUATBHOCTH
18.05.02 Xumunyeckasi TeXHOJIOTHMSI MATEPHUAJIOB COBPEMEHHOI JYHEPreTHKM, CICIUATU3ALN
«XuMHYeCKasi TEXHOJIOTHS TEIJIOHOCHTe/eld W PaaIMO03KOJOTUsl S/IEPHBIX JHEPreTHYecKHX
YCTAHOBOK)» TIPEICTaBIsIeT COOOM KOMILJIEKC OCHOBHBIX XapaKTepUCTUK 0Opa3oBaHUS U
OpTraHU3AIMOHHO-TICJaTOTMYECKUX YCIIOBUHM, KOTOPBIA MpEACTaBlIeH B BHIE Y4eOHOTO IUIaHA,
KaJIeHJapHoro y4eOHoro rpaduka, pabouuMx MporpaMM AMCIHUIUIMH (MOIYJICH), OIEHOYHBIX H
METOAMYECKUX MaTepuasoB, pabodel mporpaMMbl BOCHUTAHHUSA, KaJEHIAPHOTO IIJIaHa
BOCIHUTATENbHOM paboThl, POpM aTTeCcTalIUU.

1.2. HopMaTuBHBIC [JXOKYMEHTBI /sl Pa3pad0TKH NPOrpaMMbl CHeNHAJTUTETA 10
CIeNNaTbHOCTH COCTABIIAIOT:

— @epepanpublii 3akoH oT 29.12.2012 No 273-®3 «O06 obOpazoBanuu B Poccuiickoi
®enepanumny;

— Ilpuka3z MuHuctepcTBa Hayku W BbIcIero obpaszoBanusi Poccuiickoit denepanuu ot
07.08.2020 Ne 913 «O6 ytBepxkaeHun (HeaepaibHOro TOCYIapCTBEHHOrO0 00pa30oBaTEeNbHOTO
CTaHJapTa BbICHIEr0 OOpa3oBaHusi — crnenuayurer 1o crnenuanbHocTH 18.05.02 Xumuueckas
TeXHOJIOTUSI MATEPHAJIOB COBPEMEHHOH JHEPreTUKW» (C MU3MEHEHUSIMM M /IONOJTHEHUSIMM)
Penakmus ¢ n3smenenusamu Ne 1456 ot 26.11.2020;

— Ilpuka3 MuHuctepcTBa Hayku U BbIclIero obpaszoBaHusi Poccuiickoit ®denepanuu ot
06.04.2021 Ne 245 «O06 ytBepxaenuu Ilopsaka opraHuzany 1 OCyIIECTBICHHUs 00pa3oBaTeIbHON
JESTeIbHOCTH M0 00pa3oBaTeNbHBIM MpPOrpaMMaM BBICHIETO 00pa3oBaHUs — IporpaMMam
OakanaBpuata, IporpaMMam CIEIUAIUTETa, MPOTPaMMaM MarucTpaTypb»;

— Ilpodeccuonanbubiii cranmapt «V/HxkeHep-uccieaoBarenb B 00JacTH  pasjesieHus
M30TONOBY, YTBEPKIACHHBIM NPHUKAa30M MMHHUCTEpCTBA TpyJa U COLMAIBHOMN 3amuThl Poccuiickon
®enepaunn ot 05.06.2017 r. Ne 474 g;

— Tlpodeccronanbublii cTannapt «CrnenuaiucT Mo paarnallMOHHOMY KOHTPOII0 aTOMHOMN
OTpaciny, YTBEPKICHHBIN NMpUKa3oM MUHHCTEpCTBA TpyJla U COLMAIBHOM 3amuThl Poccuiickoin
®enepaunn oT 04.02.2021 Ne 441 u;

— Tlpodeccronanbublii crangapT « CenuamiucT Mo TEXHOJIOTUN MPOU3BOICTBA MPOAYKIIUN
C TpPUMEHEHHWEM HAHOCTPYKTYPUPOBAHHBIX  KaTaM3aTOPOB», YTBEP)KIEHHBIH  IPHUKA30M
MuHucTepcTBa TpyJa U conranbHou 3amuThl Poccniickoit @eaepannn ot 05.10.2021 Ne 674 H;

— Ilpuxaz MunucrepctBa oOpa3zoBanuss u Hayku PD ot 23.08.2017 Ne 816 «O6
yTBepxkaeHun [lopsika NpUMEHEHHs OpraHU3alUsMH, OCYIIECTBISIOMIMMU 00pa30oBaTebHYIO
JeSITeIbHOCTD, AJIEKTPOHHOIO OOy4YeHMs, AMCTAaHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH MpU
peanu3zanuu  o0Opa3oBaTENbHBIX MporpamMm» [DIeKTpoHHBI pecypc]. Pexum poctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA%
E0%E7/ (mata o6pamenus 01.02.2022);

— Ilpuka3 MuHuctepcTBa Hayku U BbIciiero oOpazoBaHusi Poccuiickoit ®enepanum,
MunucrepctBa mnpocsemienusi Poccuiickoit ®eneparmu ot 05.08.2020 Ne  885/390 «O
MPaKTUYECKOW TOJATOTOBKE OOydaromuxcs» [DJeKTpoHHBIM pecypc]. Pexum  mgocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamienus 01.02.2022);

— Tlonoxenne 00 opraHu3alMd M HCIOJB30BAHMM  IJIEKTPOHHOTO OOy4eHUs U
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUHN MPHU peanu3ali 0O0pa3oBaTENbHBIX MPOrPaMM B
denepaabHOM  TOCYJAapCTBEHHOM  OIO/KETHOM  OOpa30BaTENbHOM  YUPEKICHHUU  BBICIIETO
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obpazoBanusi «Poccuiickuii XMMHKO-TEXHOJOTHYeCKU yHuBepcuteT umeHu .M. MenneneeBay,
npunsitoe pemenueMm Yueroro cosera PXTY um. JI.U. MenneneeBa ot 27.03.2020, nmpotokon Ne
9, BBemeHHoe B JeiicTBUME TmpukazoM u.0. pekropa PXTY wum. .UN. Mengeneesa ot 27.
03.2020 No290O/I [DnekTpoHHBII  pecypc]. Pexxum nocryna:
https://muctr.ru/upload/university/departments/uu/local doc/Ilosnoxenne D0u10T.pdf (mara
oOpaiuenus 01.02.2022);

— Ilonoxenue o HpaKTH‘IeCKOﬁ IIOATrOTOBKE 06yqaro1unxcsl B (I)GI[Cp&J'II)HOM rocyaapCTBEHHOM
OIO/PKETHOM ~ 00pa3oBaTEILHOM  YUYPEXJACHWW  BBICIIErOo  oOpa3oBaHusi  «Poccuiickmii  XMMHKO-
TeXHOJIornueckuil yausepcurer umenu .M. MenaeneeBa», NpuHATOE pelieHHEM Y4ueHoro cosera PXTY
mM. JI.1. MenneneeBa ot 25.11.2020, npotokonr Ne 4, BBeIeHO B IEHCTBHE MPUKA30M H.0. pekTopa PXTY
uM. JI.U. Menneneesa ot 26.11.2020 Ne 1170/ [DneKTpOHHBIH pecypc]. Pexum JOCTyna:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20npakTrudeckoin %2
OmoxaroroBke.pdf (mata obpamenus 01.02.2022).

— Ilpu oOcBOEGHMHM JUCHMIUIMH M MPAKTUK CTYJIEHTHl JIOJDKHBI — HCIIOJIB30BaTh
uH(OPMAIMOHHBIE W WH(OPMAIMOHHO-00Pa30BaTEeIbHBIC PECYPChl CIEAYIONUX MOPTAIOB U
CalTOB:

— Cucrema deaepanbHbIX 00pa30BaTeIbHBIX MOPTAIOB. CHCTEMa OTKPBITOTO 00pa30BaHUSI.
Koncantunrosenii 1nentp HMOC OO P® [DOnekrpoHssii pecypc] — Pexum gocryma:
http:// www.openedu.ru/ (nata o6pamenus 01.02.2022).

— HWudopmarmonnas cucreMa «EnnHoe OKHO AOCTyma K 0Opa3oBaTelbHBIM pecypcamy.
URL: http://window.edu.ru/ (nata oopamenus 01.02.2022).

— O3IIO: coorBercTBUe TpeboBanusM OI'OC [DnexTponHsidd pecypc| — Pexum gocryna:
http://fepo.i-exam.ru/ (nara obpamenus 01.02.2022).

1.3. O61mas xapakTepucTHKA MPOrpaMMbl CIlelIHAINTETA

Ilesqb10 MporpaMMsbl CeHMAJMTETA SBISETCS CO3AAHUE IS 00YYAIOLIMXCS YCIOBUH 7S
nproOpeTeHus: HEOOXOAUMOTO ISl OCYIIECTBICHUS MPOPECCHOHATBHON IeSTeIbHOCTH YPOBHS
3HaHUHM, YMEHUH, HAaBBIKOB, OIBITA JESATEIBHOCTH UM TMOJrOTOBKM K 3alllUTe BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHlI.

[Tonmyuyenune oOpa3zoBaHHMsl MO 0OPa30BaTENbHOW MpPOrpaMMe BBICIIETO OOpa30BaHHS —
nporpaMMe CIEeNUAINTETa JOMyCKAeTCs TOJNBKO B 00pa30BaTENbHOW OpraHW3aIlliH  BBICIIETO
o0Opa3oBaHus (fanee — OpraHu3aLus).

OOyuenue 10 o0Opa30oBaTeNbHON TNPOrpaMME BBICIIETO OO0pa3oBaHUS — TMPOrpaMme
crienMaiuTeTa B 00pa3oBaTeNbHON OpraHu3alM OCYLIECTBISETCS B OYHOW (opme oO0ydeHHS.
O6beM mnporpammsl crenuanurera cocrasiseT 330 3ayeTHBIX €AMHMIl (Jajlee — 3.€.) BHE

3aBUCHUMOCTH OT (hOpMBI O0Oy4UeHHsl, MPUMEHSEMbIX 00pa30BaTEIbHBIX TEXHOJOTUMN, pean3aluu
MporpamMMbl  CIIEIMAIUTETa C MCIOJIb30BAaHUEM CeTeBOM (OpPMBI, peallu3alid TPOrpaMMbI
CHeIMalrTeTa M0 MHAUBHUIyaIbHOMY yUeOHOMY IIIaHy.

Cpox monydeHuss oOpa3oBaHUsI TIO TMPOTPpaMME CHEIHAIUTETa (BHE 3aBUCHMOCTH OT
MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHH):

— B 04HOU (hopme oOydeHUsI, BKIIOYAs KaHUKYJIbI, TPEIOCTABIISIEMbIC TTOCIE MPOXOKIACHUS
rOCyIapCTBEHHOW UTOTOBOM aTTECTallMU, COCTABIISIET 5,5 JIET;

— Tpu 00yYEeHHUH 10 UHANBUIYATLHOMY YUeOHOMY IIaHy WHBaHIOB U jmil ¢ OB3 moxer
OBITH YBEIIMYEH I10 UX 3asBIECHUIO HE Ooyee yem Ha | ro.

O0BemM TporpamMmbl CICHAIATETA, PEATM3yEeMbId 3a OJUH y4eOHBIM IO/, COCTaBJISET HE
Oonee 70 3.e. BHE 3aBUCHUMOCTU OT MPUMEHSEMBIX O00Opa30BaTEIbHBIX TEXHOJIOTHH, peaau3aluu
MpOrpamMMbl  CIICIMAIUTETa C MCIOJb30BAaHUEM CETEBON (OpPMBI, peau3aluu  MPOrpaMMbl
CHeIMalrTeTa M0 UHANBUAYATHFHOMY YU4eOHOMY IJIaHy (32 UCKIIIOUEHHUEM YCKOPEHHOTO O0YUYEHHS),
a Mpu yCKOpeHHOM 00y4eHuu - He 6oiee 80 3.e..

[Ipu peanuszanuu nporpaMMbl ClieMATIMTETa OPraHU3allKs BIIpaBe MPUMEHATh 3JIEKTPOHHOE
o0y4eHue, TUCTaHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH.

Peanuzamust mporpamMmbl CelIMAIUTETa C NMPUMEHEHHEM HCKIIOUYUTEIBHO 3JIEKTPOHHOIO
00y4eHus1, UCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHI HE IOMYCKAeTCSI.
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OneKTpoHHOEe 00y4eHHe, NUCTAaHIMOHHbIE 00pa3oBaTeNIbHbIE TEXHOJOTHH, MpPUMEHsSEMbIE
npu OOYYCHWHM WHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbs (najiee -
uHBanuapl u Jsmna ¢ OB3), nomkHbl mnpeaycMaTpuBaTh BO3MOXKHOCTH IpHEMa-liepenadu
UH(POPMALIUU B TOCTYIHBIX JJIs HUX (opMax.

Peanuzamuss  mporpaMMbl  CHELMAUTETa  OCYIIECTBISIETCS  OpraHu3amueil  Kak
CaMOCTOSITENIbHO, TaK U IOCPECTBOM CETEBOU (DOPMBI.

OOpazoBatenbHass JESATENBHOCTh [0 MPOTrpaMMe CHEIUAIUTeTa OCYIIECTBISIeTCS Ha
roCy1apCTBEHHOM si3bIke Poccuiickoii denepanuu, €CIM HHOE HE ONPENENICHO JIOKaJIbHBIM
HOPMATHUBHBIM aKTOM OpTraHU3allUU.

CrpykTypa nporpaMmMbl CIIEIIMATUTETa BKIIOYAET CIACAYIOIINE OJIOKHU:

Baok 1 «/lucuunauael (MOIYIIN)»;

baok 2 «IlpakTukay;

Baok 3 «['ocynapcTBeHHas UTOrOBAast ATTECTALIMS.

CTpyKTypa nporpaMmsl cliel{HaJIuTeTa

CrpykTypa nporpaMmmsbl O0BeM IporpaMMBI
crernuaiuTeTa CHeIHalnuTeTa U ee OJIOKOB B 3.€.
brok 1 | Auctunuuzsl (Moynn) He MeHee 250
biiok 2 |IIpaktuka He MeHee 33
brok 3 |T'ocygapcTBeHHast UTOrOBas aTTecTalus HE MeHee 6
O06beM nporpaMmsl ClieUAIUTETA 330

broxk 1 «/lucuummunel (MOIYyIIN)»:

[TporpammMa cnenuanurera AOJKHA 00ECIIEUMBATh PEATU3ALMIO AUCLUILIMH (MOIyJei) 1o
¢unocopun, wucropuum (ucropun Poccum, BceoOmiel HCTOpUU), HHOCTPAHHOMY  SI3BIKY,
0€30I1aCHOCTH KHU3HEIeATeIbHOCTH B pamMkax bioka 1 «/lucuuniamnnsl (Mogyan)».

[Iporpamma cnenpanuTeTa JA0HKHA 00€CIIEUMBATh PeaU3aIUI0 JUCIHUIUIMH (MOIYJIeH) 1Mo
bu3nueckoil KyabType U CIOpTY:

- B 00beMe He MeHee 2 3.e. B pamkax biioka 1 "Jlucuunaussl (Mogyan)";

- B o0beMe He MeHee 328 akaJleMHUeCKUX 4acoB, KOTOpBIE SIBIAIOTCSA 00S3aTEbHBIMU /IS
OCBOEHUS, HE NMEPEBOAATCA B 3.€. U HE BKIIIOYAIOTCS B 00BEM IIPOrpaMMbl CHEIUAINTETA, B paMKax
AJIEKTUBHBIX JTUCUMIUIMH (MOAYJIEH).

Jucuumimeel (MOAynHu) MO (U3NYECKOM KyJIbType U CHOPTY pean3yloTcs B TMOpSIKE,
ycTaHOBJIEHHOM opranuszamnuei. s nun ¢ OB3 opranuszanus ycraHaBIMBaeT OCOOBIH MOPSIOK
OCBOEHHUSI TUCLUIUIMH (MOAyJel) 1Mo (U3UYEcCKONl KyJIbType M CHOPTY C YYETOM COCTOSIHUS HX
3n0poBbs (https://www.muctr.ru/sveden/ovz/).

B bnok 2 «IIpakTtuku» BXonar ydyeOHas U MPOU3BOACTBEHHAs MPAKTUKU (Jaee BMECTE —
NPaKTUKH).

Tunsl yueOHON MPaKTUKH:

— O3HAKOMHUTEJbHAs MPAKTUKA;

— TexHoJiornyeckas (MPOEKTHO-TEXHOJIOTHYECKasi) MPAKTHKa,

— DOKCIUTyaTallMOHHAas MPaKTUKa;

— Hay4HO-HMCcliefioBaTelbCcKass paboTa (IOJydyeHUE TEepPBUYHBIX HABBIKOB HAy4YHO-
UCCIIEI0BATEIbCKON PabOTHI).

Turbl Npon3BOICTBEHHON MPAKTHUKU:

— TexHoJiornyeckas (MPOEKTHO-TEXHOJIOTUYECKas) MPAKTHKA,

— 3KCIUTyaTallUOHHAs MPAKTUKA;

— HayyHoO-HcclenoBarenbckas padora.

Opranuzanus:

— BbIOMpAET OJUH UM HECKOJIKO TUIIOB Y4eOHOW MPAKTUKU U OJUH WM HECKOJIBKO THUIIOB
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MPOU3BOACTBEHHOM MPAKTUKHU U3 MEPEUHs, yKazaHHOro B myHkTe 2.4 ®I'OC BO;

— BIpaBe BHIOpPaTh OJWH WM HECKOJbKO THUIIOB Y4YeOHOM TMPaKTHKA U (WJIH)
MIPOU3BOICTBEHHOM NpakTuku u3 pekomeHayeMbix [IOOIT (mpu Hamuyum);

— BIIPaBE YCTAHOBHUTH JIOMOJHUTEIBHBIN TUI (TUIIBI) Y4eOHON U (MIJIM) MTPOU3BOICTBEHHOM
MPAKTHK;

— yCTaHaBJIMBAET 0OBbEMBI MPAKTUK KAXKIAOTO THIIA.

B brnok 3 "['ocygapcTBeHHasi UTOroBas arrecTanus’ BXOJST:

— TMOATOTOBKAa K cJaue W cJada ToCcyAapCcTBEHHOro »sk3ameHa (ecnu OpraHuzanus
BKJIFOYMJIA TOCYJAPCTBEHHBIN 9K3aMEH B COCTaB rOCY/1IapCTBEHHON UTOTOBOM aTTECTAIUN);

— BBINOJHEHHE, TOATOTOBKAa K MpPOIEIype 3allMuThl W 3allUTa  BBIITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

[Tpu pa3zpaboTke mporpaMMbl CrielUAIUTETa 00yJarOIIKUMCS 00€CIIeYNBACTCS BOZMOKHOCTh
OCBOCHMSI DJICKTUBHBIX TUCHHIUIAH (MOaysei) 1 (paKyIbTaTUBHBIX TUCIUTIINH (MOTYJICH).

QakyabTaTUBHBIC TUCHMIUIMHBI (MOAYJIH) HE BKIIOYAIOTCI B 00BEM MPOTPaMMEI
cCreruanureTa.

B pamkax mnporpaMMbl CrHEeIUANIATETa BBIACHSIOTCS OO0s3aTeNbHAs YacTh W 4acTb,
dbopMupyemasi yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

K oOs3arenpHOI YacTu mporpamMmbl CIEHUATUTETa OTHOCITCS AMCLMILIMHBL (MOAYIH) U
NpakTUKK, obOecrneunBaromme  GopMupoBaHne  oOHIENPOPECCHOHANBHBIX  KOMIIETEHIUH,
onpezaenseMbix PI'OC BO.

B 00s13aTenbHyI0 4acTh IPOrpaMMBbI CIIEHUATUTETa BKIIOYAIOTCS B TOM YHCIIE:

— jaucuuruiMHbl (Momynu) 1o ¢unocopuu, ucrtopuu (uctopun Poccum, BceoOen
UCTOPHUH ), ”THOCTPAHHOMY SI3BIKY, O€30M1aCHOCTH KU3HEACATEIIEHOCTH;

— JUCHMIUTMHBI (MOIYJH) MO (U3MYECKOW KYJIbType U CIIOPTYy, peali3yeMble B paMKax
bnoka 1 «/lucuuniunel (MOYIIH)».

JucuumiuHel (MOQYyJM) U MPakTUKH, oOecrnedrBaroniie (popMHUpOBaHUE YHUBEPCATBHBIX
komnereHimid, onpeaensembix @OI'OC BO, a Takke mnpodeccuoHaIbHBIX KOMIIETEHIINH,
OTIpeNIeNIIEMBbIX OpTaHU3aIMell CaMOCTOSATENBHO, MOTYT BKIIOYATHCS B O0O0S3aTENBbHYIO YacTh
MporpaMMBbl  ClielManuTeTa ¥ (WiIM) B YacTh, (GOPMUPYEMYI0 YYaCTHHKaMH O0pPa30BaTeIbHBIX
OTHOUIEHHUM.

O6wem oOs3aTenbHON yacTu 6e3 ydera o0beMa rocylapCTBEHHOW HTOTOBOM aTTecTaluu
JIOJIKEH COCTaBJIATh HE MeHee 65 MPOLEHTOB 00111ero o0bemMa NporpaMmsbl CleUaINTETA.

1.4. TpeGoBaHus K MOCTyNAKOLIEMY

TpeGoBanust K MOCTymamoLEeMy OIpenessaoTcs (eaepaabHbIM 3aKOHOAATENbCTBOM B
obGnactu oOpa3oBaHus, B ToM uucie I[lopsakom mpuema Ha oOydeHHe O 00pa30oBaTENIbHBIM
nporpaMMam BBICIIEr0 00pa30BaHus — MPOrpaMMaM CIelHaIuTeTa Ha COOTBETCTBYIOIIUIN yueOHbII
roJ.

2 XAPAKTEPUCTHUKA TPO®ECCUHOHAJBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBIIUX ITPOI'PAMMY CIIEHHUAJIMTETA

Ob6nacte mpodeccHoHaIbHONW NeATeNbHOCTH U cdepa MpodeccHoHATBHON AeITeThbHOCTH
BBIITYCKHUKOB, ocBouBIIKNX OOII crniermanurera, BKIOYAET:

XUMHUYECKOE, XHMHKO-TEXHOJOTHYECKOe TMPOM3BOACTBO (B cdepax: XuMHUYECKOU
TEXHOJIOTHH MaTEPHAJIOB SIEPHOTO TOIIMBHOTO IHMKJIA; XUMHUYECKOW TEXHOJIOTHH pPa3/IelICHUs |
MPUMEHEHHUS M30TONOB; XMMHYECKOM TEXHOJIOTMHM TEIJIOHOCUTENEH U PagUO3KOJIOTHH SIIEPHBIX
OPHEPTeTUYECKNX YCTAHOBOK;, pAaJUAIMOHHON XUMHU W PaJAANMOHHOTO MaTepUaTOBEIACHUS;
SAEPHON U paJuallMOHHOW O0e30MacHOCTH Ha OOBEKTaX WCIOIB30BaHUS SIIEPHONW DHEPTHUU;
XUMUYECKOW TEXHOJIOTHHM HAHOMAaTEepHAJIOB B OO0JIACTH SIACPHOW DHEPreTHKU;, XUMHYECKOU
TEXHOJIOTUH peaKux u peaKO3eMEeNIbHBIX METAJLJIOB, XUMHUYECKON TEXHOJIOTHH
paauodapMmpenapaTos).



BBITyCKHUKH MOTYT OCYIIECTBIISATH NPO(ECCHOHANBHYIO NESITEIBHOCTh B IPYTUX 00JIACTAX
npoeCCHOHATBHON JesITeNbHOCTH M (WiH) cdepax NpoPecCHOHATBHON JeSTeIbHOCTH TPH
YCIOBHHM COOTBETCTBHSI YPOBHS MX OOpa3oBaHMS M MOJTYYEHHBIX KOMIIETCHLUH TpeOOBAaHUSIM K
KBaJTM(HUKAIMK PaOOTHUKA

2.2. Tumbl 3aga4 W 3aga4d NPOPECCHOHAIBHON AEATeTbHOCTH, K  KOTOPBIM TOTOBSTCS
BBIITYCKHUKHU B pamkax ocBoeHust OOII cnenuanurera:

— HAy4YHO-HCCJIEIOBATEIbCKHIA;

— TEXHOJIOTMYECKU;

— OpraHU3alMOHHO-YMPABICHYECKHH;

— TPOEKTHBIM.

2.3. O0bekTamMu Tpo(ecCHOHATBLHON NEATeIbHOCTH BBIMYCKHUKOB, ocBouBimmx OOII
CIEIHAIINTETA, UM 00JIACThIO (00JIACTSIMK) 3HAHWUS SIBIISTFOTCS:

— py/bl, KOHIICHTPATHI U BTOPUYHOE CBHIPHE, COACpIKaIe YpaH, IUPKOHUHN, paJMOaKTUBHbIE
AJIEMEHTBI, PEAKUE METAJUIbI SAEPHOTO0 Ha3HAYCHUS, UX XUMHUUYECKHE COCMHEHUS W MaTepHallbl Ha
UX OCHOBE;

— IPUPOJIHOE ¥ TEXHOTEHHOE ChIPhE, COJIEPKAIIEE N30TOIBI JIETKUX JJIEMEHTOB;

— TEXHOJIOTHYECKHE TPOLIECCHI UX U3BJICUCHHUS, KOHIIEHTPUPOBAHUS U OYUCTKU;

— 00opynoBaHue, MPUOOPHI M METOABI 00ECIICUCHHS AaHATTUTHYSCKOTO KOHTPOJIS POBEICHUS
3THX MPOIECCOB B JaOOPATOPHBIX U IPOMBIIUICHHBIX YCIIOBUSX;

—TexHojorudeckue mporeccel obpamenuss ¢ OAT mw PAO m meromsl obecrnedeHus
pagvalMoOHHONW O€30MacHOCTH W peaduiuTallii TEePPUTOPHUHM, CBSI3aHHBIX C HCIOJIB30BAaHUEM
SJICPHBIX 0OBEKTOB.

3 CTPYKTYPA IIPOI'PAMMBI CHEINMAJIUTETA

Coneprkanue U opranusanus oopazoBaTeiabHOro mnpoiecca mnpu peanuzanuu OOII Beiciiero
oOpa3oBaHus — cnenuanuTeT 1o cnenuaibHocTH 18.05.02 Xumuyeckasi TeXHOJIOTHSI MaTePUAJIOB
COBPEMEHHOM JHEPreTHKH, CIeluanu3anus «XUMHYeCKas TeXHOJIOTMS TeIJIOHOCHTedell H
PaM03KO0JIOT U SIAEPHBIX JHEPreTHYeCKUX YCTAHOBOK» PErJIaMeHTHPYETCS:

— y4eOHBIM IIJIAHOM;

— KaJIeHJapHbBIM Y4eOHbIM rpadukom;

— mnacrnopTtaMu (OpMHUPOBAHMS KOMITETEHIHII;

— pabouyumu nporpaMMaMu JUCILUIUINH (MOAYJIei);

— paboyumu nporpaMmamu MpakTuK;

— TIPOrpamMMoN rocyJJapCTBEHHON UTOTOBOM aTTECTAlINY;

— (oHIaMU OIICHOYHBIX CPE/ICTB;

— METOAMYECKUMH yKa3aHUsAMU 1o cooTBeTcTBYMOMmEN OOII;

— paboueii mporpaMmMoii BOCITUTaHUS;

— KaJICHIAPHBIM IUTAHOM BOCIIUTATENbHON pabOTHI.

3.1. Y4eOnsblii niian

VYyeOusiif muan OOII cnenuanuTeTa BKIIOYAET MEepevYeHb AUCHUILIMH (MOAYJIe), MPaKTUK,
aTTECTAllMOHHBIX MCHBITAHUI NPOMEXYTOUYHOM M TOCYAAPCTBEHHOM MTOTOBOHM arTrecTalnuu
oOydaromuxcs, APyruX BHUAOB Y4YeOHON [eATeNbHOCTH C yKa3aHHEM HMX OObeMa B 3au€THBIX
€/IMHUIIAX, MOCJIEA0BAaTEIbHOCTH M paclpesieieHnss o NepuojiaM OO0Yy4YeHHUs; BbIIEIIeTcs 00beM
KOHTakTHOM paboThl oOydarolmuxcs ¢ mpenojaBaTteneM (M0 BUIaM YYeOHBIX 3aHATUH) U
CaMOCTOSITENIbHOW PaboThl O0yyaromuxcs B aKaAeMHUYECKHX (ACTpOHOMHUYECKHX) dacax. Jlims
KaXI0M AMCUUIUIMHBI (MOIYJIsl) M HPAaKTUKHU yKa3bIBaeTcs (opMa NMPOMEXKYyTOYHOM aTTecTalluu
00yJaromuxcs.



YueOHbIH MJ1aH MPEICTABIECH B IPUIIOKEHUH.

3.2. KanenapHplii yueOHbIi rpadpux

HOCJIGI[OBaTeJIBHOCTB paim3anuu Mnporpammbl CHCHHUAIMWTCTA II0 TrogaM M CEeMECTpaMm
(BKJTIOYAsl TeOpEeTUYECKOoe 00ydeHHE, MPAKTUKU, TPOMEXKYTOUHbIE U TOCYJapCTBEHHYIO UTOTOBYIO
aTTeCcTalluy, KAHUKYJIBI, IPUBOJIUTCS B KaJICHIAPHOM yU4eOHOM Tpaduke.

Kanennapusliii yueOHbIN rpaduk MpecTaBiIeH B MPUIOKEHUH.

3.3. Paboume nporpamMMbl JMCHUILINH (MOYJIeil)
B OOIl cnenmanutera B NPUIOKEHUHM TMPEACTABICHBI BCE pabdoyue MpOrpaMMbl
JTUCIUTIINH (MOJTyJICH).

3.4. Paboume nporpaMMbl NPaKTHK

OOII crnenuanuTeTa MpEeIyCMATPUBACT JOCTATOYHBIA JJIT (DOPMUPOBAHHUS, 3aKPETUICHHS
pa3BUTHsI MPAKTHYECKHMX HABBIKOB M KOMIICTCHIIMI 00beM mpakTuku. [IpakTuka mpeacraBiser
co0oif BUJ Y4YeOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHUCHTHPOBAHHBIX Ha TMPOGECCHOHATBHO-
NPaKTUYECKYI0 TOJArOTOBKY oOOydvarommuxcs. [IpakThka 3akperisieT 3HaHUS H  yMCHUS,
nproOpeTaeMbie 00YUYAIONIUMHUCS B PE3yIbTaTe OCBOCHHS TECOPETHYECKHX KYPCOB, BRIpA0ATHIBACT
NPAaKTUYCCKHE HABBIKK M CHOCOOCTBYET KOMILUICKCHOMY (OPMHUPOBAaHUIO YHUBEPCAIBHBIX,
obmienpodecCHOHaNbHBIX, TPOPECCHOHATBHBIX KOMIIETCHIMN  oOydaromuxcs. [IporpaMmer
NPaKTUK MTPUBEICHBI B IPHIIOKCHHU.

[Tpu peanmuzanuu OOII cienmanuTeTa MpeIycMaTpruBalOTCS CAeAYIONHe BUbI MPAKTHK:

— y4eOHasl MPaKTHKA: 03HAKOMUTEJIbHAS TIPAKTHKA;

— yueOHasl MpaKTHUKa: HAy9HO-HCCIIe0BaTEIbCcKast paboTa (MoydeHre TIEPBUYHBIX HABBIKOB
HAYYHO-HCCIIEJIOBATEIILCKON paboThI),

— TIPOU3BOJICTBEHHASI TPAKTUKA: TEXHOJOTHUYECKas (ITPOSKTHO-TEXHOJIOTUYECKAs) MMPAKTHKA,

— IPOU3BOJICTBEHHAsI TPAKTUKA: HAYYHO-UCCIe0BaTeNbCKast paboTa.

3.4.1. YueOHasi NPAKTHKA: 03HAKOMHUTEJIbHAS IPAKTHKA

Tun npakTuku: 03HaKOMUTENIbHAS TPAKTHKA, PacCPEIOTOYCHHAS.

Llenp mpakTuku - (opMupoBaHue y oOOy4aromUXcs IEPBUYHOIO MPEACTaBICHHUS 00
OCHOBHBIX HAalpaBleHUSAX, OOBEKTAaX M BUAAX MNPOPECCHOHATBHOM JAEATEIBHOCTH, K KOTOPHIM
TOTOBSITCS BBITYCKHUKH Kadeapbl, B 00JaCTH XUMHUYECKOW TEXHOJIOTUH MaTepHaioB COBPEMEHHOMH
HHEPreTHKHU, B TOM YHCJI€ — B 00JacCTU TEXHOJIOTUS TEIJIOHOCUTENECH U PaJlOod3KOJIOTHS SIIEPHBIX
DHEPreTUYECKUX YCTAaHOBOK.

3aauu MPaKkTUKU:

— O3HAaKOMJICHME OOYy4YalolIMXCsi C€ METOJOJOIMYECKMMH OCHOBAMH  OpPraHU3aLUU
00pa3oBaTeNLHOrO Mpolecca MO NPOPHII0 H3yyaeMoil MporpamMMmbl CHenuanuTeTa Ha Kadeape
XUMUH BBICOKHX 3HEprui u paaguoskonorun PXTY nm. JI.1. Menneneesa;

— O3HAKOMJIEHHE C OCHOBHBIMU HaIlpaBJIEHUSMU Hay4HO-HCCIIEI0BATENbCKOW pPaboThI
Kaeapsl B 001aCTH MaTEPUAIOB COBPEMEHHON YHEPTeTHKHY;

— 3HAKOMCTBO C JESTEIbHOCTbIO IIPOM3BOACTBEHHBIX, HAyYHO-HCCIEN0BATENbCKUX U
MPOEKTHBIX OPraHU3alUil 10 MPOMUITIO U3y4aeMOl POTrpaMMBbl CIIEIIHATIUTETA;

— (dopMupoBaHue NEPBUYHBIX NPO(PECCHOHANBHBIX YMEHMH ¥  HABBIKOB IMYTEM
CaMOCTOSITENIbHOTO TBOPUYECKOTO BBITIOJTHEHUS 33/1a4, IOCTaBJICHHBIX TPOrPaMMOil MPAaKTUKH.

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

3.42. VY4yeOHasi NPpPaKTHKA: HAy4YHO-HCCJeJ0BaTelbCcKasd padora (MoJy4eHHe
MEePBUYHbIX HABBIKOB HAY4YHO-HCCJIE10BATEIbCKOH padoThl)
Tun npakTuku: Hay4HO- UCCIIeOBaTeNbCKas padboTa.



ens mpaktuku — ¢GopMupoBaHue TPO(YECCHOHATBHBIX KOMIIETCHIIMH W TPHOOpPETCHUE
HaBBIKOB B OOJIACTH MAaTEpHAIOB COBPEMEHHOM HHEPIeTHKH, CBS3aHHBIX C paJUdallMOHHBIMHU
MIPOLIECCAMM, IIOCPEACTBOM IUIAHUPOBAHHUS U OCYILIECTBIICHUS SKCIIEPUMEHTAIBHON 1E€ATEIbHOCTH.

3ajaud MPaKTUKU:

— (opmupoBanue y 00y4aromxcs eI0CTHOTO MPEACTaBICHUsI 00 OpraHu3ali HAyYHO-
MCCJIEIOBATEIbCKOM 1€ATEIBHOCTH U CUCTEME YIIPaBJICHUS HAyUYHBIMH UCCIIEI0BAaHUSIMUY;

— IpUOOpETEHHE OIbITa OpPraHU3alUU CaMOCTOSATEIbHOW M KOJUIEKTUBHOW Hay4yHO-
HCCJIEIOBATEIbCKOM paboThI;

— OCBOGHHME METOJOB, NPUEMOB, TEXHOJOTMM aHaliu3a W CHUCTEMAaTHU3aluu Hay4HO-
TEXHUYECKOH uH(popManmu, pa3pabOTKH IUIAHOB W MPOrpaMM  TPOBEJCHHUS HAyYHBIX
uccieI0BaHui, 00paboTKU, MHTEPIPETALMU U TPEACTABICHUS HAYYHBIX Pe3yIbTaTOB;

— pa3BUTHE Yy OOYYalOIIMXCS JIMYHOCTHO-NPO(PECCHOHANBHBIX KauecTB  y4&HOro-
HCCIIEI0BATENSA, OIPENCIICHUE HAIPABICHUNM IEPCIIEKTUBHBIX HCCIEIOBAHUN C y4ETOM MHPOBBIX
TEHJECHUUN Pa3BUTHUS HAYKU, TEXHUKU U TEXHOJIOTUH;

— BBIIIOJIHEHWE HAay4YHO-TEXHUYECKHX paboOT B HMHTEpecax Hay4HbIX OpTraHU3alMiA,
NPEANPUSITHIN POMBIIIIICHHOCTH.

[Ipaktuka ocymectBisiercss B PXTY um. JI.. MenzaeneeBa u (win) Ha OPEINPUITHSIX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPHI O IPAKTUUECKOM MOJATOTOBKE.

3.4.3. IIpousBoacTBeHHAst NMpaKkTHKa: TEXHOJIOTn4ecKast (mpoekTHO-
TEeXHOJIOTHYeCcKasi) MPAaKTUKA

Tun npakTuku: TEXHOJIOrHYecKas (HayYHO-TEXHOJIOIMUECKast) IPAKTHKA.

Ilenp DpPakTHKW: MPAKTUYECKOE O3HAKOMIICHHME C PEANbHOM Hay4YHO-IIPAKTUYECKOU
JeSTENIbHOCTBIO MOPa3AeICHUM MPEeANPUATHS, U3YUEHHS] U aHaJIM3a OIbITa OPraHU3alUK Hay4dHO-
IPOM3BOJICTBEHHOIN JEATENbHOCTH, YIPABJIECHUS MPOU3BOACTBOM M KOJJIEKTMBOM U MPOPabOTKH
OJIHOTO M3 HAy4YHO-NPAKTUYECKUX BOIPOCOB, CBSA3AHHOIO C JESITEIbHOCTbIO KOHKPETHOTO
NOJIpa3ielICHUs] JAHHOTO NPEAIPUATHUS.

3agauaMu IPaKTUKU SBJSIIOTCS: (POpMUPOBaHUE Y 00yUarOIIKUXCsl KOMIIETEHIIUH, CBSI3aHHBIX C
LIEJIOCTHBIM IIPECTABICHUEM O TEXHOJIOTHSIX IPOU3BOJACTBA N30TONTHON MPOILYKIMH, OPraHU3alueld u
CTPYKTYpPOH NpeNnpUaTUil 10 €€ MPOU3BOACTBY, CIIOCOOHOCTHIO U TOTOBHOCTBIO NPUHATH y4acTHE B
OCYILIECTBJIEHUN TEXHOJIOTUYECKOTO IMPOLECCa B COOTBETCTBUM C PErJIaMEHTOM, K HMCIIOJIb30BAaHHUIO
KUII u ananutuyeckoro o0opynoBaHMsl JJIi KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJIOTHYECKOTIO
npoliecca, CBOMCTB ChIphsi M TOTOBOM MPOAYKIUH, YMEHHEM padoTaTh ¢ HOPMATHBHO-TEXHUUECKON
JIOKyMEHTalHEH.

IIpakThka OCYLIECTBIAETCA HAa NPEANPUATUAX, C KOTOPBIMH 3aKIIOYEHBI JIOTOBOPBHI O
IIPaKTUYECKON ITOATOTOBKE.

3.4.4. lIpon3BoJAcTBEeHHAS MPAKTHKA: HAYYHO-HCCIe0BaTeIbCKasi padoTa

Tun npakTuku: Hay4YHO-HCCIIEI0BaTENbCKas padoTa

Ilenp mMpakTHKHM: BBITOJHEHHE HAYYHBIX WCCIEOBAHUH 10 TEMAaTHKE BBITYCKHOMN
KBaJTM(PHUKAIIMOHHOHN paboTBhI.

3ajaun MPaKTHKU:

- OKOHYaTeJdbHOE (OPMHUPOBAHHE Yy OOYYAIOUIMXCS  KOMIETEHLUH, CBSA3aHHBIX C
MIPOM3BOJICTBEHHO-TEXHOJIIOTUIECKOI W HAyYHO-HCCIIEIOBATEIBCKOM I TEbHOCTRIO;

- (QopmupoBaHue y o0OydYalOUIMXCS IIEIOCTHOTO IMPEJCTaBIeHUsI 00 OpraHu3aluu Hu
yIpaBICHUU OTACTHHBIMH OJTallaMH W MPOrpaMMaMH TPOBENCHUS HAYYHBIX HCCICIOBAHHHA W
TEXHUYECKUX pa3paboToK;

- TpuoOpeTeHNe OMbITa MOCTAHOBKY M BBITOJIHEHUST HAyYHO-HUCCIIEOBATEIBCKUX (B clIydae
BBHITIOJTHEHHS] HAyYHO-MCCIEI0BATENhCKOM pabOThl) M TMPOEKTHBIX (B CiIydae BBIMOJHEHUS
pacueTHO-TpadudecKkoit paboThl) 3a1a4;

- TpOBEJEHHE DSKCIEPHUMEHTOB IO 3aJaHHOM METOAMKE, aHalIM3 HUX pe3yJbTaToB U
MOATOTOBKA MATEpPUAJIOB JJIS BBIMOJHEHUS BBITYCKHOW KBamupukanuonHoi pabdoter (BKP),
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COCTaBJICHUS HAYYHBIX OTUYETOB U IMyOJIUKALMN U T.I1.;

- cOop, MOATrOTOBKA M CUCTeMaTU3alusl WH(OPMAIIMOHHBIX MarepHasoB o temaruke BKP,
HaIMCaHue aHATUTUYECKOT0 0030pa;

- pa3BUTHE y 00yUaIOMIMXCSl TMYHOCTHO-NTPO(PECCUOHATIBHBIX Ka4eCTB UCCIIEI0BATEII.

B cnyuae BeimonHeHus pacuérHo-rpaduueckoit BKP ocHoBHO# 3amadeit siBisieTcst cOop,
aHanmu3, cucTeMaru3auus  HeoOxoaumoi s BemonHenus BKP  undopmammm  mo
(GYHKIIMOHUPOBAHUIO TEXHOJOTUUECKHX JIMHUN PATHOXUMUYCCKUX TIPOU3BOJCTB.

[Ipaktuka ocymectisiercs B PXTY um. [I.1. Menneneesa u (Win) Ha NpeAIpUITHSX, C
KOTOPBIMHU 3aKJIFOYEHBI IOTOBOPBI O IPAKTUYECKON MOATOTOBKE.

3.5. [Iporpamma rocy1apcTBeHHOI MTOrOBOI ATTECTALMU: BBINOJHEHHE, MOATOTOBKA K
npoueaype 3alUThI U 3a1UTA BBINTYCKHON KBaJu(pukanuonHoi padorsl (I'HA)

[Iporpamma rocynapCTBEHHON HWTOTOBOM arTecTanuu sBisiercss npuiokeHuem k OOII
CIIeLUaIUTeTA.

B rocynmapcTBeHHYI0 MTOTOBYIO aTTECTAIlMIO BXOMST BBIMIOJHEHHE W 3alllUTa BBITYCKHOU
KBATM(UKAIIMOHHON PabOTHI.

3.6. ®ona ouenounbix cpeacts (POC)

®dOC cozmaercss B coorBercTBUM ¢ TpeboBanusmu DOI'OC BO jgna  arrecranuu
00ydJalomuUXcsi Ha COOTBETCTBHE WX YYEOHBIX JOCTHIKCHHHM TIOATAHBIM  TPeOOBaHUSAM
cootBerctBytonieil OOIl cnenumanurera sl MPOBEAEHUSI BXOJHOIO U TEKYIIETO OLEHUBAHUS, a
TaKKe MPOMEKYTOUHOW arrectammu oOyvaomuxcsi. DPOC  sBusgeTcss COCTaBHOW YacThIO
HOPMAaTHUBHO-METOIMYECKOTO 0OECIIeYeHHs] CUCTEMBI OLIEHKH KaueCTBa OCBOEHHS O0YUYaIOLTUMUCS
OOII, Bxoaut B coctaB OOII crienuanurera.

®OC — KOMIUIEKT METOAMYECKUX MaTepuaoB, HOPMUPYIOLIUX IMPOLEAYpbl OLIEHUBAHUS
pe3yiabTaToB  OOydYeHHWs, T.€. YCTAaHOBIIGHHUS  COOTBETCTBUSI  YUYEOHBIX  JIOCTHIKEHUH
3alJIaHUPOBAHHBIM pe3ynbTataM oOyueHus u TpeboBanusMm OOIl cnernmanurera, pabdoymx
IPOrpaMM JAUCLUHUIIINH (MOAYJEH) U IPaKTHK.

DOC chopMUpOBaH HA OCHOBE KIIFOUEBBIX MTPUHIIMIIOB OIICHUBAHMUS:

— BaJUIHOCTU: OOBEKTHI OILIEHKH JIOJDKHBI COOTBETCTBOBATH IIOCTABIICHHBIM IIEJISAM
o0Oy4eHus;

— HAJIC)KHOCTHU: UCTOJb30BaHUE €IUHOOOPA3HBIX CTAHAAPTOB M KPUTEPHUEB JIJIsi OICHUBAHMS
JOCTH)KEHHI;

— O0BEKTUBHOCTH: Pa3HbIe 00yUYaIOMIMECs AOKHBI UMETh PaBHBIE BO3ZMOXHOCTH JOOUTHCS
ycrnexa.

®OC no guctumiauHam, npaktukam, ' MA npuBeneHbl B IPHIIOKEHUH.

WuBanuaaM U TunaM ¢ OTPaHHYEHHBIMH BO3MOXKHOCTSMH 370POBbs (110 UX 3asBICHHIO)
npeaocTaBisaeTcs BoO3MOKHOCTh o0ydenus o OOII crenmanuTeTa, yuuThIBaomeid 0COOCHHOCTHHX
NCUXO(U3NUECKOTO PA3BUTHSI, WHAUBHIYAIbHBIX BO3MOXKHOCTEH U, MpH HEOOXOIUMOCTH,
obecreunBaroIeil KOPPEKIMI0 HAPYIICHHH Pa3BUTHA U COITUATBHYIO aIalTaIlHIo.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

Pabouass mporpamma BochuTaHus, pa3paboTaHHas W YTBEp)KJIEHHas 0Opa30BaTEIbHOU
OpraHM3alMeil, OmpeneNnseT KOMIUIEKC OCHOBHBIX  XapaKTEPUCTHK  OCYLIECTBISIEMOM B
o0pa3oBaTeNbHON OpraHU3alii BOCHUTATENbHOM pabOThl 1O COOTBETCTBYIOLIEH OCHOBHOI
00pa3oBaTeNbHON pOTrpaMMme:

— 1IeJ1b, 33J1a4H, OCHOBHBIE HAIIPABJICHUS U TEMbl BOCIIUTATEIbHON PabOTHI;

— BO3MOXXHBIE (OPMBI, CpEACTBAa M METOJAbl BOCIUTAHMs, BKJIIOYAs HCIOJIb30BAHUE
BOCIHTATEIHHOTO MOTEHLIMANA JUCHUIUIMH (MOIyJiek);

— TOJAXOAbl K HWHAWBUAYAIM3ALUU COACPKAHUS BOCIUTAHHUA C YYETOM OCOOEHHOCTEH
00ydJaromuxcs;

10



— mokazarenu 3()QPEeKTUBHOCTH BOCHHUTATEIBHOW pabOThl, B TOM YHCIE IJIAHUPYEMbIC
JIMYHOCTHBIC PE3YJIbTAThl BOCIIUTAHUA, U HHBIC KOMIIOHCHTBI.

3.8. KajiennapHbIii 1aH BOCIINTATEJIbHOM PadoThI

Kanennmapuplii 11aH BOCHHUTATENBHONH pabOTHI, pa3paOOTaHHBIA M yTBEPXKICHHBIN
00pa30BaTe/bHON OpraHu3anueil, CONEPKUT KOHKPETHBIM IepeueHb COOBITUH M MEpONpUATUI
BOCIIUTATEIbHOM HAINpPaBIEHHOCTH, KOTOPbIE OPraHU3YIOTCS M IPOBOAATCA 00pa3oBaTEIbHON
opraHuMszanuel M (MiauM) B KOTOpBIX OOpa3oBaTelbHAas OpraHU3alus IPUHUMAET ydacTue, B
COOTBETCTBUHM C OCHOBHBIMM HAlpaBJIEHUSIMH U TEMaMH BOCIMTATEIbLHOW PabOThl, BHIOPAaHHBIMU
dbopmamu, cpecTBAaMHU U METOAAMHU BOCITUTAHUSA B y4eOHOM TOY UJIH MEPUOIe O0YUCHHUS.

4 PE3YJBbTATBI OCBOEHUA ITPOI'PAMMBI CIIEHUAJIMTETA

COBOKYIHBIA O0XHJIaCMbId pe3yiabTaT oOpazoBaHus 1o 3aBepiieHuH ocBoeHuss OOII
CICIUAINTETa OMPENLNIICTCS TPUOOPETACMBIMU  BBITYCKHUKOM KOMIICTCHIIUSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHSATh 3HAHUWS, YMEHHUS, HAaBBIKM M JIMYHBIE KayecTBa B COOTBETCTBUU C
3a1a4aMy MPo(HeCCHOHABHON JeSITeTbHOCTH.

B pesynbrare ocBoenus OOII crienmanurera y BBITYCKHUKA JOJKHBI OBITH CHOPMUPOBAHBI
YHUBEpCalbHbIe, 001IenpodecCuoOHaNbHBIE U MPOGECCHOHATBHBIE KOMIIETCHITUH.

Brinycknuk, ocsousimii OOI1, momxkeH obiagaTh cleayOIUMU KOMIIETCHIUSIMU.

4.1. YHI/lBepcaJILHBIe KOMIICTCHIMHU BBIITYCKHUKOB H MHAUKATOPBbI UX JOCTHKCHUS

HaumenoBanue
KaTeropuu (rpymnmsl) Kon u HaumeHoBaHue Ko u HanmeHoBaHMe HHAMKATOpA
VK VK noctrmkenus YK
CucremHoe u VYK-1. Cnocoben VK-1.1 3naeTr MeToabl NOKUCKA, KPUTHYECKOTO
KPUTHYECKOE OCYIIECTBIISTh aHaJlM3a U CUHTe3a MHpOopMaIH,
MBIILIIEHUE KPUTUYECKUM aHAIU3 | IPUMEHEHUs CUCTEMHOIO IOJX0/a,
MPOOJIEMHBIX CUTYalMil | OCHOBAaHHOTO Ha HAYYHOM MHPOBO33PEHUN
Ha OCHOBE CHCTEMHOTO |IpH pelIeHUH 3a]1a4 IpoecCuoHaIbHON
M0/IX0/1, JIeSITEIIbHOCTH
BbIpabaThIBaTh
P . . VK-1.2 Ymeer ananuzupoBars 3a1ady,
CTpaTeruio 1eUCTBUH.
BbLJIEJIAA €€ 0a30BbIE COCTABIISAIOLINE
VK-1.3 Ymeer HaXOAUTh U KPUTHUECKH
aHAJIM3UPOBATh HH(POPMALIHIO, HEOOXOIUMYIO
JUTSI pEIICHUS [TOCTABJIEHHOM 3a/1auu
VK-1.4 Ywmeer onpenenars U OlIEHUBAaTh
BapHaHThl BO3MOKHBIX PELIEHUH 3a7aun
VK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHMS
BO3MOXKHBIX BAPUAHTOB PEILICHUs 3aJauH,
OLICHMBAHMSI UX JIOCTOMHCTBA M HEJOCTATKU
Pa3paboTka u VYK-2 Cnocoben VK-2.1 3naet npaBuia U yCIOBHOCTH IIpU
peanu3anys MpoeKTOB | yNPABIATh IPOEKTOM Ha | BBINOJIHEHUN KOHCTPYKTOPCKOM
BCEX 3Tarax ero JIOKYMEHTallUU TPOEeKTa
YKU3HEHHOIO LIUKJIa
f YK-2.2 3naeT 0oCHOBHI pacuera Ha
IIPOYHOCTB, )KECTKOCTh U YCTOMYMBOCTD
3JIEMEHTOB 000PYA0BaHUS XUMUUECKON

11



MMPOMBIINIJICHHOCTH

VYK-2.3 3HaeT TEXHOJIOTUYECKUE PACUEThI
anmapaToB XUMHYECKOH MPOMBIIUICHHOCTH

VK-2.4 VYwmeer onpeaenarh OXKUIaEMbIe
pe3yIbTaThl IPOSKTUPOBAHUS DIIEMEHTOB
000py1OBaHUSI XUMUYECKOIH
MIPOMBIIICHHOCTH

VYK-2.5 YMeeT npoeKkTHpOBaTh PEIICHUE
KOHKPETHOM 3a7a4yMl MPOEKTa, BEIOUpast
ONTUMAJIBHBIN CIIOCOO U UCXOS U3
JICUCTBYIOIMX IIPaBUII U YCIIOBHOCTEH IIpU
BBIIIOJIHEHUH MPOEKTHON JOKYMEHTAllUU U
MUMEIOLIUXCS PECYPCOB U OTPaHUUEHUIN

VYK-2.6 Ymeer pemiatb KOHKPETHBIE 3aa4H
IIpoeKTa TpeOyeMoro KauecTna U 3a
YCTaHOBJICHHOE BpeMsI

VK-2.7 Ymeer nyOau4HO NpeACTaBIATh
pE3yJbTaThl peUICHUs] KOHKPETHOH 3a1a4un
MIPOEKTa

YK-2.8 Brnaneer cnocobamu 1 mprueMamu
N300paKeHUsI AIIEMEHTOB XUMHUUECKOTO
000pyI0BaHUs B OJHOM U3 rpauIeCcKIX
CHCTEM

VK-2.9 Bnageer MeTogaMu MEXaHUKHU
MPUMEHHUTEIHHO K pacueTaM ammapaToB
XUMHUYECKON TPOMBIIIIICHHOCTH

VYK-2.10 Bmangeer naBeikamu
MPOEKTUPOBAHMSI MPOCTEHIIINX aNapaToB
XUMHUYECKOU TPOMBIIIIICHHOCTH

Komangnas pabota u
JTUAEPCTBO

VK-3 Crocoben
OpraHI/ISOBLIBaTI) nu
PYKOBOJIUTH pabOTOM
KOMaH/bI, BI)Ipa6aTI)IBa$I
KOMaHJIHYIO CTPATETHIO
IUISL JOCTHIKEHHUS
[IOCTaBJIEHHOM 11U

VK-3.1 3Haer u moHUMaeT 0COOEHHOCTHA
MOBEJICHUSI PAOOTHUKOB MPETIPUATHN
XUMUYECKON TPOMBIIIEHHOCTH

VK-3.2 3HaeT 0CHOBHBIE THUIILI COITUAILHEBIX
B3aMMOJASHCTBUN U COLIMAJILHO-
MICUXOJIOTHYECKHEe KpuTepuu 3¢ (HEeKTUBHOCTH
yIpaBJiI€HUs! KOJUIEKTUBOM

VYK-3.3 Ywmeer npeaBUIETh pe3yIbTaThl
JIMYHBIX JCHUCTBHUI U TJIAHUPOBATH
MIOCJIEA0BATENBHOCTD I1aroB JUIsl JOCTHKEHUS
3aJJaHHOTO pe3yJibTaTa

VK-3.4 Ymeer B3auMOACHCTBOBATE C
JPYTHMH 9JICHAMHA KOMaH/IbI, B TOM YHCIIC
y4acTBOBaTh B 0OMeHe HH(pOpMaIIUeH,
3HAHUSAMH U OIIBITOM

VYK-3.5 Ymeer ucnonp30BaThb COBpEMEHHbBIE
COIMATIbHO-TICUXOJIOTNYECKUE TEXHOJIOTUI
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yYpaBJICHUA KOJIJICKTUBOM

VK-3.6 Bnaseer OCHOBHBIMU METO/IaMU
cObopa u ananu3a nHGopmaiuu,
CIOCOOCTBYIOIIEH pa3BUTHIO OOIIICH
KYJIBTYPBI U COITHATTU3AIMH JTHYHOCTH

VK-3.7 Bnazgeer cnocodamu MOTHBAI[AK
YJICHOB KOJJIEKTHBA K TMYHOCTHOMY U
npoeCCHOHATILHOMY Pa3BUTHIO

VK-3.8 Bnaneer cmoco0amMu U METOAAMA
[PEe3eHTAIMH PE3YIHTaTOB PAOOTHI KOMAH/IbI

KomMmyHukanus

YK-4 Cnocoben
MIPUMEHSITh
COBPEMEHHBIC
KOMMYHHKATHUBHBIC
TEXHOJIOTHH, B TOM
quclie Ha
MHOCTPaHHOM(BIX)
si3bIKe(ax), IS
aKaJIeMHYECKOTO U
npodeccrnoHalIbHOTO
B3aUMOJICVCTBHUS

VYK-4.1 3HaeT Ha rocyapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX KOMMYHUKAaTHBHO
HpueMIIeMble CTUIIN JIETIOBOTO OOIIEHUS

VK-4.2 3HaeT OCHOBHBIE CITOCOOBI
COUYETAEMOCTH JIEKCHUYECKUX €IUHHUI] U
OCHOBHBIE CJIOBOOOPa30BaTEIbLHbBIC MOJICIIH,
PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U
BBIPOKECHHH MPOo(dheCcCHOHATBHON peun

YK-4.3 ocHOBHBIE IPUEMBI U METOIbI
pedepupoBaHusl U aHHOTHPOBAHUS
JUTEPaTYpPHI 110 CIIEUUATILHOCTH, IPUEMBbI
paboThI C OPUTUHAIILHON JIUTEPATYPOU 110
CIICIIUATBLHOCTH

VK-4.4 3Haer nacCUBHYIO U aKTUBHYIO
JIEKCHUKY, B TOM YHCIIe, OOLIEHAyUYHYIO U
CIEIHUATBHYIO TEPMUHOJIOTHIO, HEOOXOIUMYIO
JUIs pabOThl HAJl TUTIOBBIMU TECTaMHU

VK-4.5 Ymeer ucnonn30BaTh
WH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH MPHU TIOUCKE He0OXO0TUMO
nH(OpPMAIIUU B TIPOIECCE PEIICHUS
CTaHJapTHBIX KOMMYHUKAaTUBHBIX 33]1a4 Ha
rOCy/IapCTBEHHOM ¥ MHOCTPAHHOM SI3bIKaX

YK-4.6 Ymeer paboTaTh ¢ OpUTHHAIBHON
JUTEPATYPOH MO CIENUATBHOCTH CO CIIOBapeM

VYK-4.7 Ymeer BecTH I€I0BYIO IEPENNCKY Ha
WHOCTPAaHHOM SI3bIKE, BECTH PEUEBYIO
JeSITebHOCTh IPUMEHUTENBHO K cdepe
OBITOBOM U MPOQecCHOHANTBHON
KOMMYHUKAIH

VK-4.8 Bnaneer BeieHUEM JIENOBOM
MEPENUCKH C YIETOM OCOOCHHOCTEH
CTHJIMCTUKH OQUITUATBHBIX U
HEO(UIIUATIBHBIX ITHCEM, COITMOKYITBTYPHBIX
paznuuuii B hopMare KOppPECTIOHICHINH Ha
rOoCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKaxX
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VK-4.9 Bnaneetr HaBbIKaMu pe4eBOM
JESITEIILHOCTH MPUMEHHUTEIBHO K cepe
OBITOBOM M TIPO(heCcCHOHATBLHOM
KOMMYHHKAITIH, OCHOBAMU IyOJIMYHOMN pedn

VK-4.10 Biazeer oCHOBHOU MHOSA3LIYHONU
TEPMUHOJIOTUEHN CIIEIUATIbHOCTH, OCHOBAMHU
pedepupoBaHus 1 aHHOTHPOBAHUS
JUTEPaTYpPHI 1O CHEUATEHOCTH

VYK-4.11 Bnaneetr uHTErpaTuBHbBIMU
YMEHHUSAMH, HEOOXOIMMBIMH JJIsI HAITUCAHUS,
MMMICbMEHHOTO MEePEBO/Ia U PEIAKTUPOBAHUS
Pa3IUYHBIX TEKCTOB (pedepaToB, 0030pOB,
cTaTey u T.1.)

MexKynbTypHOE
B3aUMOJICHCTBUE

YK-5 Cnocoben
aHAJIM3UPOBATh U
YUUTHIBATh
pa3HooOpas3ue KyJabTyp
B TIpoliecce
MEKKYJIBTYPHOT'O
B3aUMOJCHCTBHUS

VYK-5.1 3HaeT oCHOBHbIE 3aKOHOMEPHOCTHU
HCTOPUYECKOTO MPOLIECCa U ITaIbI
ucTOopuYecKoro pa3sutus Poccun

VYK-5.2 3HaeT 3THO-KYyJIbTypHBIE U
COLIMAIILHO-TIOJINTUYECKHE ITPOLIECCHI
CTaHOBJICHUS POCCUHUCKOU
roCylapCTBEHHOCTH

VK-5.3 3Hnaer mecto u poisib Poccuu B
UCTOPHUH YEJIOBCUECTBA U B COBPEMEHHOM
MHUpE

VK-5.4 3HaeT oCHOBHBIE pa3eibl U
HarfpasieHus: GuIocopuu, a TakKKe METOIbI U
npreMbl GUIOCOPCKOro aHaan3a npodiemM

VYK-5.5 3HaeT HpaBCTBEHHBIE [IEHHOCTH,
MIPECTABJICHHS O COBEPIIICHHOM YE€JIOBEKE B
Pa3IMYHBIX KYJIbTypax

VK-5.6 YMeer oCMBICIMBAThL COLIMAJILHO-
MOJIMTHYECKHUE TIPOIIECCHI, COOBITHS U SIBJICHUS
B Poccun 1 MupoBOM cooOI1IecTBE B UX
JTIMHAMUKE U B3aUMOCBSI3H, PYKOBOJICTBYSICh
MPUHIIMIIAMU HAyYHOW 0OBbEKTUBHOCTH H
HUCTOpHU3Ma

YK-5.7 Ymeer popmupoBath 1
apryMEHTHPOBAaHHO OTCTaMBaTh COOCTBEHHYIO
MO3UIIMIO MO PA3JIMYHBIM MTPOOIEMaM UCTOPUU

VYK-5.8 YMeer moHMMaTh U aHaJIU3UPOBAThH
MHUPOBO33PEHUYECKUE, COLIUANIBHBIE U
MHAUBUAYaJIbHbIE TPOOJIEMBbI COBPEMEHHOM
JKU3HU

VYK-5.9 YMeer rpaMOTHO BECTH JUCKYCCHIO,
apryMEHTHPOBAaHHO OTCTaMBATh CBOIO
MO3HIIMIO IO 3HAYUMBIM (PUI0CO(HCKUM
npoOiieMaM COBPEMEHHOM )KHU3HH, OTUPAsCH
Ha HapaOOTaHHBIN B HcTOpUH (puocodun
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MatepHan

VK-5.10 YMeeT KOHCTPYKTHUBHO
B3aUMO/ICHCTBOBATH C JIOJIBMH C Y4€TOM
aHaJIM3a UX COLIMOKYJIBTYPHBIX OCOOEHHOCTEN
B IIEJISIX YCIICIIHOTO BBITOTHEHUS
npodeCCHOHATBHBIX 3a1a4

YK-5.11 Bnageet npencraBieHUsMHu 00
HCTOPUH KaK HayKe, OCHOBaMU
HCTOPUYECKOTO MBIIUICHHS

YK-5.12 Bnageet npencraBieHUsIMH 00
OCHOBHBIX ATalax B UCTOPUU YEJIOBEUECTBA U
UX XPOHOJIOTUH

VYK-5.13 Bmaneer nHaBpIKamMu aHaInA3a
HUCTOPUYECKHX HCTOYHUKOB

YK-5.14 Bnageer HaBbIKaMu QHIOCOPCKON
KYJbTYPBI [UIS1 BBIPAOOTKH CHCTEMHOT'O
IIEJIOCTHOT'O B3IJIs/1a HA IEHCTBUTEIBHOCTD

Camoopranuzanus u
camopasBHTHE (B T.U.
3JI0pPOBbECOCPEIKCHIC)

YK-6 Cnocoben
OTIPEICIIATh U
pealn30BhIBATh
MIPUOPUTETHI
cOOCTBEHHOM
IEeATEIbHOCTH U
CIIOCOOEI €€
COBEpIIICHCTBOBAHUS Ha
OCHOBE CAMOOILIEHKH 1
o0pa3oBaHMs B TEUCHHE
BCeH XKU3HU

VK-6.1 3Haer conmaibHO-TICUXOJIOTUYECKUE
TEXHOJIOTHH Pa3BUTHS U CAMOPA3BUTHUS

VK-6.2 3HaeT CBOM JIMYHOCTHBIE,
CUTYyaTHBHBIC, BDEMEHHBIC U JIPYTUE PECYPCHI
U UX TIPEICIIbI

VK-6.3 YMeer mu1aHupoBaTh U pelaTh
3aJ1a4i COOCTBEHHOTO MPOECCHOHATBHOTO U
JMYHOCTHOTO PAa3BUTHUSA

VK-6.4 YMeeT KpUTHUECKH OLICHUBATh

3¢ (PEeKTUBHOCTD UCIIONH30BAHUS BPEMEHH U
JIpYTUX PECYPCOB IIPU PELLIEHUN
MOCTaBJIEHHBIX 3a7a4

VK-6.5 YMmeer oCMBICIIHBATH CBOU
CcOOCTBEHHBIC JICHCTBUS MPU YIIPABICHUH
KOJJIEKTUBOM M CAaMOOPTaHHU3aIHH

VK-6.6 Bnaneer npenocraBieHHbIMU
BO3MOXKHOCTSIMHU ISl TPUOOPETEHUS HOBBIX
3HAHUH U HaBBIKOB

VK-6.7 Bnageet conuainLHO-
MICUXOJIOTHYECKUMHU TEXHOJOTUSIMH Pa3BUTHUSA
JIMYHOCTH, BI)ICTpaI/IBaHI/ISI nu peaﬂmaul/m
TPAEKTOPUU CaMOPA3BUTHUSA

YK-7 Cnocoben
MO/IJIEP/KNUBATH
JOJDKHBIN YPOBEHB
¢buznyeckoi
MOATOTOBJIEHHOCTH ISt
obecrieyeHus
OJIHOLIEHHOU

VYK-7.1 3HaeT Hay4YHO-IPAKTUYECKNE OCHOBBI
¢bu3nueckoil KyJabTypbl U 3J0pPOBOTO 0Opasza
KW3HH; BIIMSIHAE 03I0POBHUTEBHBIX CHCTEM
(U3M4EeCKOro BOCIIMTAHUS Ha YKpEIUIEHUE
3I0POBBST; CITOCOOBI KOHTPOJIS M OLICHKH
(bu3n4ecKoro pa3BuTHs U GU3NIECKOM
HOJrOTOBJIEHHOCTH; IIPABUJIA U CIIOCOOBI
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COIIMAIBHON U
npodeccrnoHaIbHOM
JeSITeTbHOCTH

IUTAHUPOBAHMSI MHAWBUYaIbHBIX 3aHATHH
Pa3JIMYHOM LI€JIEBOM HAIIPABIEHHOCTH

VYK-7.2 Ymeer nonnepKuBaTh JOKHBIN
YPOBEHb (PM3UYECKOM MOATOTOBICHHOCTH JIJIst
o0ecrieueHHs OJHOLICHHOMN COIUAIbHON U
PO eCCHOHAIBHON IeATETHHOCTH

VK-7.3 YMeer HCII0ab30BaTh OCHOBBI
(bU3HYECKOM KYJIBTYPBI VIS OCO3HAHHOTO
BEIOOPA 310pOBbECOECPETarOIINX TEXHOJIOTHIA C
Y4E€TOM BHEIIHUX M BHYTPEHHUX YCIOBUI
peanuzanuu mpodecCHOHATHLHOMI
JIEATENHHOCTH

VYK-7.4 Bnaneer cpenctBaMu U METOaMU
YKPETUICHUS 3/I0POBBSI, PUINIECKOTO
CaMOCOBEPIIICHCTBOBAHUS; IOJDKHBIM
ypoBHEM (U3HUYECKOHN MOATOTOBICHHOCTH IS
obecnedyeHys IOJHOLIEHHON COIMAIbHON 1
PO ECCUOHAIIBHON e TETHHOCTH

bezomacHocth
JKU3HENEATENbHOCTH

YK-8 Cnocoben
CO3/1aBaTh U
MO/I/IEP’KUBATH B
MMOBCEAHEBHOM KU3HU U
B npoeccroHanbHOM
JeSATSIIEHOCTH
0e301acHbIe YCIOBHS
KUZHEICATCIIEHOCTH
JUTSL COXpaHEHUS
NPUPOTHOMN CpenbI,
obecrieyeHus
YCTOMYHMBOTO pa3BUTHUSA
00I11eCTBa, B TOM YHCJIE
IIPH yTpo3e U
BO3HUKHOBEHUU
YpE3BhIYANHBIX
CUTYalluii ¥ BOCHHBIX
KOH(IMKTOB

YK-8.1 3HaeT ocHOBHBIE TEXHOC(EPHBIE
OTNACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKU

VK-8.2 3Haer xapakTep BO3AEHCTBUS
BPEJIHBIX U ONACHBIX (DAaKTOPOB Ha YEIOBEKa U
MPUPOIHYIO CPELY, METOJIBI 3aIUThI OT HUX
IPUMEHUTEIBHO K cepe cBoei

PO eCCUOHAIBHON JIEATETLHOCTH

YK-8.3 YmMmeer obecnieunBaTh O€30maCHBIC
u/nau KoM(OPTHBIE YCIOBUS TPyJa Ha
pabodeM MecTe, B TOM YHCTIE C TOMOIIBIO
CPEJICTB 3alTUTHI

VK-8.4 Ymeer BbIABIATH U YCTPAHATh
po0JIeMbl, CBA3aHHBIE C HAPYIICHUIMHU
TEXHHUKH 0€30MaCHOCTH Ha pabodeM MecTe

VYK-8.5 YmMeer ocyiiecTBIATh IEUCTBUS IO
MPEIOTBPALICHUIO YPE3BbIUANHBIX CUTYAIIMH
(IpUPOAHOTO U TEXHOTEHHOTO
MIPOMCXOKICHHS ) Ha paboyeM MecCTe, B TOM
YHCJIE C TOMOIIBIO CPEICTB 3ALTUTHI

VYK-8.6 Ymeer BbIOMpaTh METO/IBI 3AIIUTHI OT
OIaCHOCTEH MPUMEHUTENBHO K cepe cBoei
npodeccuoHanbHOM NeSTeNbHOCTH.

VK-8.7 Bnageet 3akoHOIATEILHEIMA U
MIPABOBBIMU aKTaMH B 00J1aCTH O€30MaCHOCTH
Y OXpaHbl OKPYKaroLEN Cpeibl,
TpeOOBaHUSMU K OE30MACHOCTH TEXHHUUYECKUX
periiaMeHToB B cepe npodeccuoHaTbHON
JIeATETbHOCTH
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VK-8.8 Bnaneer ciocodaMu U TEXHOIOTHASIMU
3alllUThI B qpe:stIqaﬁHLIX CI/ITyaHI/ISIX

VK-8.9 Bnageer mnoHITUNHO-
TEPMHUHOJIOTHYECKHIM aIllapaToM B 001acTh
0€3011acHOCTH

VK-8.10 Biageet HaBeIKaMU
parroHaIM3aIul MpoPecCHOHATBHON
JIeATEIIBHOCTH C IEJbI0 00eCIeUeHHs
0€30MMacCHOCTH U 3alUThl OKPYKAFOIIEH CPEJIbI

peHIeHI/ISI B paSJ'H/ILIHBIX
o0JacTax
KN3HCACATCIIBHOCTHU

HNuxiro3uBHas VYK-9 Crocoben VK-9.1 3HaeT 1 mnoHUMaeT 0COOEHHOCTH
KOMIIETEHTHOCTD HCIIOJIL30BaTh 0a30BbIE |IIOBEIEHHS YWICHOB KOJUIEKTHUBA C
ne(heKTOIOTHIECKUE OTPaHUYEHUSIMH T10 3/T0POBBIO
SHAHUA B COHHaHBHUOH 11VK-9.2 Vmeer B3aMMOIEUCTBOBATH C
npogeccHoHabHOR YJIEHAMH KOJIJIEKTHBA C OTPAHUYCHUSIMU T10
chepax 3JI0POBBIO
VK-9.3 Bnazgeer npuemamu aHaiusa
COOCTBEHHBIX JCHCTBUI MPU OOLIEHUH C
YJIEHAMH KOJIJIEKTHBA C OTPAHUYCHUSIMH T10
3JI0POBBIO
DKoHOMHUYECKAS VK-10 Crocoben VYK-10.1 3HaeT 0CHOBBI 3KOHOMUYECKOM
KyJbTYypa, B T.4. MIPUHUMATH KyJbTYpPBI, B TOM 4Kciie (UHAHCOBOI
(dbuHaHCOBas 000CHOBaHHbBIE IPaMOTHOCTH
IrPaMOTHOCTh DKOHOMHYECKHE

VK-10.2 YmMeeT ucnoab30BaTh 3HaHUSI OCHOB
HSKOHOMHUKH NP MPUHATUU 000CHOBAHHBIX
pEIICHUH B Pa3IMYHBIX 00JIACTIX
NeITEILHOCTH

VYK-10.3 Bnaneer HaBbIKaMu BbIOOpa
HKOHOMHUYECKH 0OOCHOBAHHBIX PEIICHUH B
Pa3NIUYHBIX 00TACTIX KHU3HEEATSITHHOCTH

['paknanckas mo3umus

VYK-11 Cnocoben
(dhopmupoBarhb
HETePIUMOe
OTHOIICHUEC K
KOPPYIIIHOHHOMY
ITOBEIEHHUTO

VK-11.1 3Haer npaBoBbIE HOPMBI,
(dbopMupyIOIIE HETEPITUMOE OTHOLIEHHUE K
KOPPYILIMOHHOMY IOBEIEHUIO

VK-11.2 Vmeer peain30BbIBaTh HETEPIIUMOE
OTHOIIEHHE K KOPPYIIIMOHHOMY MOBE/ICHHUIO B
pa3NUYHbBIX cepax AesITeIbHOCTH

VYK-11.3 Bnazaeer metonamu popMupOBaHuUs
HETEPIIMMOT0 OTHOILIEHUS K KOPPYTIIIMOHHOMY
MOBEJICHUIO

4.2. O6menpogeccnoHaIbHbIe KOMIIETEHIMH BHIMYCKHMKOB M HHIAHKATOPBI HX

AOCTHKEHU S
HaumenoBanue Koxa u HaumeHoBaHMe Kon 1 HanMeHoBaHHe HHIMKATOpA
Kateropuu (TPyIIIIbI) OIIK noctmwkenns: OIIK
OIIK*
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OIIK-1 Cnocoben
WCIIOJIb30BaTh
MaTeMaTU4eCKHUE,
€CTECTBCHHOHAYYHBIC U
WH)KCHEPHBIC 3HAHUS TSI
peLIeHHS 3a/1a4 CBOEH
npodecCuoHAITBHOM
JeSTEIIbHOCTH

OIIK-1.1 3Haer ocHOBBI

TG hepeHIaIbHOr0 B HHTETPATbHOTO
ucyucienus, tudepeHImaIbHbIX
YPaBHEHUM, TEOPUU BEPOSATHOCTEN U
MaTEeMaTHYECKOW CTaTUCTHKU

OIIK-1.2 3HaeT OCHOBHBIE 3TAIbI
Ka4E€CTBEHHOI'0 U KOJHUYECTBEHHOIO
XUMHYECKOTO aHAllN3a, TECOPETHUSCKUE
OCHOBBI M IIPUHIIMITBI XUMUYECKUX U (DH3UKO-
XMMHYECKAX METOAOB aHAIN3a, METOIBI
METPOJIOTHYECKON 00pabOTKHU pe3ysIbTaToB
aHajau3a

OIIK-1.3 3naet pusuyeckre OCHOBBI
MEXaHHUKH, PU3UKU KOIeOaHUH 1 BOJIH,
AIIEKTPUYECTBA U MAarHETU3MA,
JIEKTPOJTMHAMUKH, CTATHCTUYECKON (PU3UKH
Y TePMOJMHAMUKH, KBAHTOBOH (PU3UKH

OIIK-1.4 3HaeT TeopeTHYECKHUE OCHOBBI
001116l 1 HEOPraHUYECKOW XUMUU U
MOHUMAET MPUHIIUIIBI CTPOCHUS BEIIeCTBA U
MPOTEKAHUS XUMUYECKUX TIPOLIECCOB

OIIK-1.5 3HaeT ocHOBBI KJIacCU(PUKALINH
OpraHUYECKUX COCTMHEHHH, CTPOCHHUE,
CIocoObI OTYyYEHUSI 1 XUMUYECKHE CBONCTBA
Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX
COE€IUHEHMH, OCHOBHEIC MEXaHU3MBEI
MPOTEKAHUS OPTaHUYECKUX PEaKIIUid

OIIK-1.6 3HaeT ocHOBBI (U3UYECKON XUMUU
KaK TeOPeTUYEeCKOro pyHaaMeHTa
COBPEMEHHOM XMMHH U MPOIECCOB
XMUMHUYECKON TEXHOIOTUU

OIIK-1.7 3Haetr OCHOBHBIE TTOHSITHUS U
COOTHOIIIEHUS] TEPMOAUHAMUKH
MMOBEPXHOCTHBIX SIBJICHUM, OCHOBHBIE
CBOICTBA TUCTIEPCHBIX CUCTEM

OIIK-1.8 3Haer TeopeTnyeCcKre OCHOBBI
AepHON (PU3UKHU, TO3UMETPHH PATUOXUMHUH

OIIK-1.9 YmMeeT npoBOINUTH aHAJIN3
(byHKIHH, pemaTh OCHOBHBIC 3a7[a4l TEOPUHU
BEPOSTHOCTH U MaTeMaTHUECKOW CTaTUCTHKH,
pemaTh ypaBHEHHS U CHCTEMBI

g epeHIaIbHbIX ypaBHEHUN
NPUMEHUTETHHO K peaIbHBIM TIpoIieccam,
NPUMEHSATh MaTeMAaTUYECKUE METO/IbI IIPH
PEIICHUH THITOBBIX MPO(eCcCHOHATBHBIX
3a1a4

OIIK-1.10 Ymeer BbIOpaTh METOJ] aHATHM3A
14 3aJaHHOM aHAIIUTUYECKOU 3aJauu U
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MIPOBECTH CTATUCTHYECKYIO 00pabOTKy
PE3yJIbTATOB AaHATTUTHYECKHUX OIMPEACTICHUM

OIIK-1.11 VYmeer pemiars TUIIOBBIC 3a7a4H,
CBSI3aHHBIC C OCHOBHBIMU pa3jieliaMu (PU3UKH,
HCIIOJIB30BaTh (PHU3NYECKUE 3aKOHBI ITPU
aHaJM3e U PEeLIeHUH IpolieM
poeCCHOHAIBHON IEATETHHOCTH

OIIK-1.12 YMeeT BBIIIOJHATL OCHOBHBIE
XUMHUYECKUE OTIEPALNH, ONIPEACIIATh
TEPMOIMHAMUYECKUE XapaKTEPUCTUKU
XUMHUYECKUX PEAKIIUH U paBHOBECHBIC
KOHIICHTpAIlUU BEILECTB

OIIK-1.13 VYwmeerT ncrojp30BaTh
XUMUYECKHE 3aKOHBI, TEPMOJIMHAMUYECKUE
CIIPaBOYHBIC JaHHBIC U KOJUYECTBEHHBIC
COOTHOIIEHUSI HEOPTaHUYECKON XUMUU JJIS
penieHus: mpodecCHOHAIBHBIX 3a1a4

OIIK-1.14 VYwmeer cuHTE3UpOBaThH
OpPraHNYeCcKHUe COeAMHEHUS

OIIK-1.15 VYMeer nporHo3upoBaTh BIUSIHHUE
pa3anyuHbIX (DaKTOPOB HA paBHOBECHUE B
XUMHUYECKUX PEAKIIUSX; ONPEACTATh
HAIPaBJIEHHOCTH IIPOLIECCa B 3aJaHHBIX
HAYaJbHBIX YCIOBHIX; YCTAHABINBATH
rpaHullbl 0bsacTeil yctoliunBoctu (a3 B
OJIHOKOMIIOHEHTHBIX ¥ OMHAPHBIX CUCTEMAX;
OTNpPEENATh COCTAaBbI CYHIECTBYIOLIUX (pa3 B
OMHAPHBIX TETEPOTCHHBIX CUCTEMAX;
COCTaBJISITh KUHETUYECKUE YPABHEHHUSI B
muddepeHIaTbEHON U UHTETpalbHON
dbopMax JUIsl KHHETHYECKU MTPOCTBIX peaKIni
Y IPOTHO3UPOBAThH BIUSHUE TEMIIEpaTyphl Ha
CKOPOCTBH Ipo1ecca

OIIK-1.16 Ymeer npoBOIUTH pacyeThl C
MCIOJIb30BaHNEM OCHOBHBIX COOTHOIIEHHM
TEPMOJUHAMHUKU IOBEPXHOCTHBIX SIBJICHUN U
pacueThl OCHOBHBIX XapaKTEPUCTHK
JUCIIEPCHBIX CUCTEM

OIIK-1.17 VYmMeer pemats TUIIOBBIE
TEOPETUYECKHUE U TPAKTUUECKHE 3a]1a4H B
001acTH sIepHOM (PU3MKH, TO3UMETPUH U
pPaMOXUMHH

OIIK-1.18 Bnaneer ocHOBaMu
(byHIaMEHTAIBHBIX MATEMaTHYECKIX TEOPHUI
Y HaBBIKAMH HCIOJIb30BAHUS
MaTeMaTHYECKOTO anmnapaTa; MeTOJaMu
CTaTUCTHYECKOW 00pabOTKK MHPOPMALIUU

OIIK-1.19 Bnaneetr meTogamMu MpoBEICHUS
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XMMHYECKOTO aHAJIN3a U METPOJIOTHUECKOMN
OLICHKH €T0 Pe3yJIbTaTOB

OIIK-1.20 Bunaneetr meTogamMu NpoOBEICHUS
(bU3HYECKUX U3MEPEHUN, METOAAMH
KOPPEKTHOM OIIEHKH MOTPEIIHOCTEN MpH
MPOBEICHUH (PU3NIECKOTO IKCIICPHUMEHTA

OIIK-1.21 Bunaneetr TeOpeTUUYECKUMU
METOJaMH OMKUCAHUS CBOMCTB MPOCTHIX U
CJIO’KHBIX BEIIECTB HA OCHOBE AJIEKTPOHHOIO
CTPOEHHUSI X aTOMOB U MOJIOKEHUS B
[Tepuoauueckoit cucreMe XMMUYECKUX
3JIEMEHTOB, SKCIIEPUMEHTAIBHBIMU METOIaMU
onpeneneHus GU3NKO-XUMUIECKUX CBOMCTB
HEOPraHUYECKUX COCIMHEHUI

OIIK-1.22 Bnazneer s3kcniepuMeHTaIbHBIMU
METOJIaMH CHHTE3a, OYMCTKH, OTIPEICIICHNUS
(U3NKO-XUMHYECKUX CBOUCTB H
YCTAHOBJICHHSI CTPYKTYPBI OPraHUYECKUX
COCIMHEHUN

OIIK-1.23 Bnageer HaBBIKAMH BBEIUHUCIIEHUS
TETUIOBBIX A((HEKTOB XUMHUYECKIX PEeaKLIUit
IIPH 33/IaHHOM TeMIIepaType B YCIOBUSAX
[IOCTOSIHCTBA JaBJICHUS WA 00beMa;
KOHCTAHT PaBHOBECHUS XUMUYECKHUX PEAKIIUHA
TIPH 33/IaHHOM TEMIIEPAType; TaBICHUS
HACBILIIEHHOTO Mapa HaJl HHAWBUIyalIbHbIM
BEIIIECTBOM; COCTaBa COCYIIECTBYIOIHUX (a3
B JIByXKOMITOHEHTHBIX CUCTEMax

OIIK-1.24 Bnaneet meToaMu onpeaeeHus
KOHCTAHT CKOPOCTH XUMUUYECKHUX PEAKIIUM
Pa3IMYHBIX MOPSIIKOB MO pe3yibTaTam
KHHETHYECKOTO IKCIIEPUMEHTA

OIIK-1.25 Bnageer meTonamu MpoBeAEHUS
JIMCTIEPCHOTO aHAJIN3a, CUHTE3a TUCTIEPCHBIX
CHCTEM U OLICHKU UX arperaTuBHOMN
YCTOMYHUBOCTH

OIIK-1.26 Bnaneer nmpuemamu 6e30macHON
paboThI C OTKPHITHIMU U 3aKPBITHIMU
VCTOYHUKMHU PAINOAKTUBHOTO U3JTy4YEHUs

OIIK-2 Cmnocoben
HCIIOJIB30BATh
COBpEMEHHOE
TEXHOJIOTHYECKOE U
AHAJIUTHYECKOE
o0opyoBaHue B
npo¢eCCHOHAIBHON 1
Hay4HO-
HUCCIIEI0BATEILCKON

OIIK-2.1 3Haet OCHOBBI TEOPUU MEPEHOCA
UMIIYJIbCA, TEIUIA U MACChl; IPUHIIUIIBI
(bU3UYECKOTO MOJIEIMPOBAHUSI XUMUKO-
TEXHOJIOTMYECKUX IPOLECCOB; OCHOBHBIE
YpaBHEHUs IBUKECHHUSI )KUJIKOCTEN; OCHOBBI
TEOPUH TEILIONEPENAYN; OCHOBBI TEOPUHU
Maccoliepeiayd B CUCTEMax cO CBOOOAHON U
HETIOBIKHON TpaHuLeit paszaena ¢as;
TUITOBBIC IPOLECCHI XMMUUYECKON
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JACATCIIBHOCTH

TEXHOJIOTHH, COOTBCTCTBYIOIIUC allllapaTbl 1
MCTOJbI UX pacucTa

OIIK-2.2 3HaeT OCHOBHbBIC MPUHIIUIIBI
OpraHu3aly XUMHYECKOTO MPOU3BO/ICTBA,
€ro UePapXUUYECKON CTPYKTYpPHI; OOIITHE
3aKOHOMEPHOCTU XMMHUYECKUX MPOIECCOB;
OCHOBHBIC XUMHUYECKHE IMPOU3BOJICTBA

OIIK-2.3 3HaeT OCHOBHbIE MOHATUS TEOPUHU
YIPaBICHUS TEXHOJIOTHYECKUMU
IpoIeccaMy; CTATHUECKUE U TUHAMUYECKHE
XapaKTEPUCTUKHA OOBEKTOB U 3BEHHEB
YIPaBJICHUS; OCHOBHBIE BUJIBI CHCTEM
aBTOMATHUYECKOTO PETYJIMPOBAHUS U 3aKOHBI
YIPABJICHUS; THIIOBBIE CHCTEMBI
aBTOMATHYECKOT'O YIIPABJICHUS B XUMHYECKOM
MIPOMBIIIICHHOCTH; METOBI M CPEJICTBA
JTMAarHOCTUKU M KOHTPOJISI OCHOBHBIX
TEXHOJIOTHIECKUX MapaMeTPOB

OIIK-2.4 Ywmeer onpenensiTs Xapakrep
JBYDKEHUS JKUKOCTEH U Ia30B; OCHOBHbBIE
XapaKTEPUCTUKU MPOLIECCOB TEIIO- U
Maccornepeaun; pacCUMThIBATh apaMeTphl U
BbIOMpATh anmnapaTypy /Uil KOHKPETHOTO
XMMHUKO-TEXHOJIOTHYECKOT'0 Ipolecca

OIIK-2.5 Ymeer pacCUMThIBAaTh OCHOBHBIE
XapaKTePUCTUKU XUMUYECKOTO Mpoliecca,
BbIOMpATh PAllMOHAIIBHYIO CXEMY
IIPOM3BOJICTBA 33/IaHHOTO MPOIYKTa,
OILICHUBATh TEXHOJIIOTHIECKYIO

3¢ (HeKTUBHOCTH MPON3BOICTBA

OIIK-2.6 YmMeer onpenensiTe OCHOBHBIE
CTaTMYECKUE U TUHAMUYECKUE
XapaKTepUCTUKH OOBEKTOB; BEIOUPATH
paIMOHAIBHYIO CUCTEMY PETYJIUPOBAHUS
TEXHOJIOTHYECKOT0 MpoLecca; BEIOUPaTh
KOHKpETHBIE TUIIBI IPUOOPOB ISt
JUArHOCTUKH XUMHUKO-TEXHOJIOTHUECKOTO
nporecca

OIIK-2.7 Bnageer MmeTonamMu
TEXHOJIOTHYECKUX PACYETOB OT/IEITBHBIX
y37I0B XUMHUYECKOT0 000pyAOBaHUS

OIIK-2.8 Buageer MeTofaMu ONpeesieHus
ONTUMAJIBHBIX U PAllMOHATBHBIX
TEXHOJIOTUYECKUX PEKUMOB PaOOTHI
000opyIoBaHUS

OIIK-2.9 Bnaaeet meTogaMu yIrpaBJICHUS
XUMHUKO-TCXHOJIOIT'HYCCKUMHU CUCTECMAMU U
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METOJIaMU PEryJIUPOBAHUS XUMHKO-
TEXHOJOTMYECKHUX IIPOLIECCOB

OIIK-3 Cnocoben
MIPOBOJINTH HAyYHBIC
HCCIIEIOBAHUS U aHAJIN3
MTOJTY9€HHBIX
pe3yJIbTaTOB

OIIK-3.1 3Haer TeopeTUUYECKUE OCHOBBI U
0o0nacTv MPUMEHEHHSI COBPEMEHHBIX METOJIOB
aHaim3a

OIIK-3.2 Ymeet BbIOMpaTh ONTUMAIIbHBIN
METO]T aHAJIN3a JUTS PELICHUS 33124
po(hecCHOHATILHOM IS TEIILHOCTH,
pacCUMTHIBATh HEOOXOAUMBIC TAPAMETPhI B
aHAITM3UPYyEeMOM 00BEKTE

OIIK-3.3 Biaaeer MeTogaMu
CTAaTHCTHYECKOM OIEHKU JOCTOBEPHOCTH
PE3yJIbTATOB aHAN3a U PE3yJIbTaTOB
SKCIIIPUMEHTA

OIIK-4 Cnocoben
HCITOJIb30BAaTh METOIbI
MaTeMaTHIECKOTO
MOJICTTUPOBAHUS
OTACIBHBIX CTAINN U
BCEr0 TEXHOJIOTHYECKOIO
Mpouecca, OCyIECTBIATh
TEOPETUUYECKUHN aHAIIU3 U
3KCIIEPUMEHTAIBHYIO
MIPOBEPKY a/I€KBaTHOCTH
MOJESIIHN

OIIK-4.1 3Haer TEXHUYECKHE U
MIPOrpaMMHBIE CPEICTBA PEaTH3alUH
MH(POPMAIIMOHHBIX TEXHOJIOTUM, TUTIOBIE
YUCJICHHBIC METO/Ibl PCIICHHS
MaTeMaTUYeCKHUX 3a/1a4 U aITOPUTMBI UX
peanu3anuu

OIIK-4.2 Vmeer paboTaTh B KauecTBe
MI0JIb30BaTEIsl IEPCOHAILHOI'O KOMITBIOTEPA,
MCII0JIb30BaTh YHCIEHHBIE METOIbI JIs
peIIeHNsI MaTEMaTUYECKUX 3a7ad,
MCIIOJIb30BAaTh SI3bIKU U CHCTEMBbI
IIPOrPaMMUPOBAHHUS JUIsl PEILICHUS
npodeCCHOHATBHBIX 3a]1a4

OIIK-4.3 Bmageer MmeTogaMu
MCIIOJIb30BaHMsI COBPEMEHHBIX
KOMHI)IOTepHI)IX TeXHOJ'IOFI/II\/'I JUIA peHIeHI/IH
MOCTaBIIEHHBIX 33724 PO(heCcCUOHATHLHOM
eI TENILHOCTH

OIIK-5 Cnocoben
MMOHUMATh TPUHITAITBI
paboThI COBPEMEHHBIX
WH(POPMAITMOHHBIX
TEXHOJIOTUH U
HCIIOIB30BaTh UX IS
pelieHus 3aaay
npodecCuoHATbHON
JIeSITeIbHOCTU

OIIK-5.1 3HaeT OCHOBHbBIE TPUHIUITBI
paboTHI COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUN

OIIK-5.2 VmMeer pemiaTb MHXEHEPHO-
TEXHUYECKHE 3a7]aul C TPUMEHEHHEM
COBPEMEHHBIX MPOTrPAMMHBIX KOMIUIEKCOB U
SI3BIKOB TIPOTPaMMHUPOBAHUS

OIIK-5.3 Buangeetr coBpeMEHHBIMU
UH()OPMAIIMOHHBIMU TEXHOJIOTUAMH TIPU
cOope. aHanu3e, 00pabOTKe U MPeICTaBICHUH
uH(popManuu

OIIK-6 Cnocoben
HCITOIB30BaTh
uH(pOpMaIHIO,
MOJIYYCHHYIO TIPH

OIIK-6.1 3Haet HOpMBI HHPOPMALTMOHHON
0€30MacHOCTH U TpeOOBaHMSI K UX
COOITIOJICHHIO B NTPO(ECCHOHAIEHO
JEeSITEIbHOCTH
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OCYIIIECTBJIEHUH CBOEH
npodeccrnoHabHOM
JeSITeIbHOCTH, C YY€TOM
OCHOBHBIX TPeOOBaHMI
nH(pOPMAITMOHHOM
0€30M1aCHOCTH B TOM
YHCIIC 3alUThI
rOCyIapCTBEHHOW TaHBI.

OIIK-6.2 Ywmeer cobmoaaTsh TpeOOBaHUS
MH(POPMALMOHHOM 0€30MacHOCTH IpH cOope,
aHaJIM3e U MPEJCTABICHUN PE3yJIbTaTOB
CBOCH MPOQeCcCHOHATBHON IeATeTbHOCTH

OIIK-6.3 Bmaneer Mmerogamu coopa
MHEPOPMALIUU U PEILICHHS

PO ECCHOHAIBHBIX 33J1a4 C YYETOM
TpeGoBaHui MH(YOPMAITHOHHON
0e30macHOCTH

* B ®I'OC BO orcyTcTBYyeT
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4.3. IIpodeccuonanbHble KOMIIETEHIIUN BHIMTYCKHUKOB U MHAMKATOPbI X JOCTHKEHUS

OcHoBaHue
3amaua .
. O0BexT miu 001acTh Konu Kox n saumeHoBaHue (mpodeccrnonambHbII
npodecCHOHATbHON
3HAHUS "aumenosanue 1K uHaukaropa noctuxkenus [1K | crangaprt, aHaaus onbiTa)
eATENLHOCTH
O060011eHHbIE TPYAOBBIE (PYHKIIUU
Hay4Ho-ucciienoBarejJbCKuil THI 32124 NPO(ecCHOHAILHOM 1eATeJIbHOCTH
Brimonnenue XUMHYECKOC, XUMHUKO- [TK-1. Cnoco0beH k [IK-1.1. 3naer ¢uzuko- Amnanu3 TpeboBaHUi K

(GyH1aMEHTaJIbHBIX U
MPUKIIAIHBIX PaboT
MTOHMCKOBOTO,
TEOPETUUYECKOTO U
HKCIIEPUMEHTAIILHOTO
XapakTepa C 1eNbIo
onpeeIeHus
TEXHUYECKUX
XapaKTEPUCTHK
HOBOM TEXHHMKH, a
TaKXe KOMIUIEKCa
pabot 1o pa3paboTke
TEXHOJOTUYECKOM
JIOKyMEHTallUU

TEXHOJIOTHYCCKOC
IIPpOU3BOACTBO

- CKBO3HbIE BUbI
npodeccnoHaTBEHOM
NEeSATEIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepax: XUMUYECKOM
TEXHOJIOTUU MaTEPHAJIOB
SIIEPHOTO TOIIMBHOTO
IIUKJIa, XUMHYIECKOM
TEXHOJIOTUU Pa3ACIICHUS
Y TIPUMEHEHNE
M30TOMNOB; XUMUYECKOMN
TEXHOJIOTHHU
TEIUIOHOCUTEIEN U
PaIO3KOIOTHH
SIIEPHBIX
AHEPTETUYECKUX

pa3paboTKe TIaHOB U

MpPOrpaMM MPOBEICHUS

Hay4HO-
UCCIIEJ0BATEIIBCKIX
pa3paboToK, BEIOOPY
METOJIOB U CPEJICTB
pCUICHUA HOBBIX 3a4a4

XUMHNYECKHUE OCHOBEI,
3aKOHOMEPHOCTHU H
0COOEHHOCTH MPOIIECCOB,

HCIIOJIb3YyCMbIX B TCXHOJIOI'NH

MaTepUaJIOB COBPEMEHHOMN
SHEPreTUKU

[IK-1.2. YMmeer npuMeHsITH
0a30BbI€ U ClIELUAIbHBIE
3HaHUA B 00JIaCTH XUMUU U
TE€XHOJIOTMH MaTEepHaJIOB
COBPEMEHHOM 3HEPreTUKU
JUISl PEILIEHNS] KOHKPETHBIX

3a1a4 U COBCPIICHCTBOBAHUSA

IKCIUTYaTUPYEMBIX
TE€XHOJIOTHYECKUX CUCTEM

po(heCCHOHATLHBIM KOMITETEHITUSIM,
NPEIBSBISIEMBIM K BBIITYCKHUKAM
HAIPABJICHUS TIOJITOTOBKH Ha PHIHKE
TpyZaa, 0600111eHre 3apy0eKHOTO OIbITa,
MIPOBEJICHUS KOHCYJIBTAIUN C BETYIIHMH
paboToaaTessiMi, 00beTMHECHUSIMU
paboTtonaTeneit oTpaciii, B KOTOPOi
BOCTPEOOBAHBI BHIITYCKHUKH B PAMKaX
HaTPaBJICHUS TIOJITOTOBKH.

[TpodeccrnonanbHbIN cTaHIAPT
«MHxeHep-uccienoBaTelb B 00J1aCTH
pa3aeseHrs U30TONOBY, YTBEPKICHHBIN
IpuKa3oM MuHHCTEPCTBA TpyJa U
COLIMAIBHOMN 3a1uThl Poccuiickon
®enepaunn ot 05.06.2017 Ne 474 1,
O6061enHas TpyaoBast pyHKIUS

B. IlpoextupoBanue, pazpaboTKa 1
COBEpIIEHCTBOBAHNE TEXHOJIOTMYECKUX
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YCTaHOBOK;
paguanmOHHON XUMUHU U
paguanuoOHHOTO
MaTepHuaIOBEICHHUS;
SIIEPHOU 1
paaranmoHHON
0e30IMacHOCTH Ha
00BeKTax
WCMOJIb30BAHUS SICPHON
SHEPTUH; XUMHUUYECKOU

[IK-1.3. Bnageet HaBbIkaMu
pa3paboTKu 1
WCIIOJIb30BAHUS
IKCIEPUMEHTATBHBIX
METOJIUK U TIPOTPaMM ISt
IPOBEICHUS HAYYHBIX
HCCIEN0BaHUM C
NPUMEHEHHEM COBPEMEHHOM
anmapaTtyphbl, aHAIH3a |
00paboTKH pe3yabTaTOB

IMponeCCOB OTACIIbHBIX Y3JI0B U

YCTAHOBOK I10 pa3acICHUIO U30TOIIOB.

MIPOBEJICHUE UCCIEA0BAHUN 1
WCIIBITAHUI.

B/01.7. [InanupoBaHue npoBeIeHUs

OKCIICPUMCHTAJIBHBIX pa60T Ha
CO31aBaCMbIX YCTaHOBKAX I10
Pas3acJICHUIO N30TOIIOB.

(ypoBeHb kBanupuxamyu — 7).

TCXHOJIOI'MH JDKCIIEPUMEHTA

HAaHOMAaTEpHaJIOB B

00JIacTH SJIEPHOM

JHEPreTUKU;

XUMHUYECKON

TE€XHOJIOTUH PEIKUX U

PEAKO3EMEINBHBIX

METAILIOB; XUMHYECKOM

TEXHOJIOTUU

paauodapmmpenapaTos).
Brimmonuenue XUMHYECKOe, XUMHUKO- ITK-2. Criocoben [1K-2.1. 3naer Ananms TpeOoBaHuil K
(yHIaMEHTaJIbHBIX U | TCXHOJOTHYECKOC CaMOCTOSTENIEHO TEOPETHUYECKHE OCHOBEI, npodeccHOHAIBHBIM KOMIICTCHIIHSM,
NPUKIIAJHBIX paboT IIPOU3BOACTBO BBITIOJIHATH 00J1aCTU IPUMEHEHUS HPEABABIACMBIM K BBIITy CKHUKaM
TTOMCKOBOTO, HCCIICIOBAHMUS C BO3MOXHOCTH, OTpaHuYeHus | HAIPABJICHUS MOJATOTOBKHA Ha PbIHKE
TEOPETUYECKOIO U - CKBO3HBIE BUJIBI UCII0JIb30BaHUEM UCIIOJIB30BaHUs METOI0B TpyAa, 0000IIeHNe 3apyOeKHOTO OIBITa,
9KCIIEPUMEHTAIILHOTO | MPO(ECCHOHATbHON COBPEMEHHOM MIOJIyYEHUS U aHAJIN3a TNIPOBE/ICHNUs KOHCYNBTANHI C BEAYIIMU
XapakTepa ¢ LeJIbIo JICATEIIBHOCTH B armapaTypbl ¥ METOJ0B | MaTEpUaIOB COBPEMEHHOU paboronarensmMu, 00beIMHEHUAMH
OnpeeIeHUs MIPOMBIIIJIEHHOCTH (B HCCIIE0BAHUS B SHEPIeTUKU paboTozarereii 0Tpaciu, B KOTOPOi
TEXHUYECKUX cdepax: XUMUYECKOI 001acTH 0OBEKTOB MK-2.2. VMeerT BOCTPEOOBAHBI BBIITyCKHUKU B PAMKaxX
XapaIiTepI/ICTI/IK TEXHOJIOTHH MaTEPHAIIOB | PO ECCHOHATIBHON 06pabaThBaTh 1 HampaBJICHUS TIOATOTOBKH.
HOBOW TEXHUKH, a SIIEPHOTO TOIIHBHOTO JIESITEIIBHOCTH, AHATH3MPOBATH PE3yTHTATHI 5
TaKXe KOMIUIEKCa [AKJIA; XUMHYECKOU AQHAJIM3UPOBATh U HAyUHBIX HCC/IEIOBAHI, [IpodeccuonanbHblit cTaHAAPT
paboT mo pa3paboTKe | TEXHOJOTHHU Pa3JeNIeHUs] | MPEACTaBIATh «mKenep-uccenenoBareib B 001acTi

TEXHOJIOTHUECKOHU

U IPpUMCHCHUEC

pe3yabTaThl B hopMax

OpeaACTaBIATE UX B BUAC
pedepaToB, OTYETOB

paszeneHus U30TOIIOBY, YTBEPKACHHBIN
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JOKYMEHTallu1 M30TOIOB; XUMUYECKOH | OTYETOB, pedepaTos, myOIuKanuii ¢ yaeToM npuKazoM MuHucTEpCTBa Tpyda U
TEXHOJIOTUH myOJIUKaIui 1 tpeboBanuii 'OCTos, a colManbHOM 3amuTel Poccuiickoi
TEIUIOHOCUTENEHN U Iy OJIMYHBIX TaK)Ke CIEeLMAIbHBIX ®enepauyu ot 05.06.2017 Ne 474 1,
ParO3KOJIOTUH BBICTYILJICHUI TpeboBanuii Poccuiickux u OO06o0meHHas TpynoBast PyHKIUS
SIEPHBIX 3apyOeKHBIX HayYHO- B. IlpoekTupoBanue, pa3paboTKa 1
SHEPreTHYECKUX TEXHUYECKUX U3AaHUN COBEpIICHCTBOBAHNE TEXHOJIOTMUECKUX
YCTaHOBOK; [1K-2.3. Bianeer Merojamu | MPOLECCOB OT/IETBHBIX Y3II0B H
paavalioOHHONW XUMHH U NpOBE/eHNs JKCTepuMenTa ¢ | YCTAHOBOK 110 Pa3IEIICHUIO H30TOMOB.
paanalOHHOTO [pUMeHeHHeM CoBpeMeHHoii | IPOBEACHNE HCCIE0BAHNH 1
MaTepUaNOBECHH; HAYTHOM aTIapaTyph, UCTIBITAaHUH.
sfepHOH M aHANM3A H 06PABOTKH B/02.7. IlpoBencure HayqHO-
paaualuoOHHON PE3yIBTATOB SKCIepuMenTa | HCCTIE/IOBATENBCKIX 1 OTBITHO-
0€30MacHOCTH Ha KOHCTPYKTOPCKHX pa0bOT C yYETOM HOPM
00BEeKTaxX pajvaloOHHOMN U siIepHOU
UCII0JIb30BAaHUS AIEPHOI 0€30MMacCHOCTH.
SHEPTUH; XUMHUYECKOM (ypoBeHb kBasnukammm — 7).
TEXHOJIOTUU
HaHOMAaTepHaJioB B
00J1aCTH sJIepHOM
SHEPTeTHKU;
XUMHYECKOU
TEXHOJIOTUH PEAKUX U
PEAKO3EMENBHBIX
METAILIOB; XUMHYECKOM
TE€XHOJIOTUU
paauodapmMmpenapaTon).
TexHoOrHYecKUil THII 32124 NPO(PECCHOHATBHON J1eATEeJbHOCTH
OcymiecTBieHne XHUMHUYECKOe, XUMUKO- | [TK-3. Cocoben [IK-3.1.3naer AHanus3 TpeboBaHHH K
TEXHOJOTHYECKOTO TCXHOJIOTHICCKOC OCYIIECTBIISATh 3aKOHO/IATENbHYIO 0asy, IpO(eCCHOHATBHBIM KOMITETCHIHAM,
rporuecca B IPOU3BOACTBO TEXHOJIOTHUECKUN TEXHOJOTHYECKUE, OpeAbABIACMBIM K BBIITYCKHUKaM
COOTBETCTBUHU C MpOLECC B SKCIUTyaTallMOHHbIE U HanpaBJICHUS TOATOTOBKH HA PHIHKE
TpeOOBaHUAMHU - CKBO3HBIE BUJIbI COOTBETCTBUU C KOHCTPYKTHBHBIE TpyZa, 06001IeHNE 3apyOeKHOrO OIbITa,
TEXHOJIOTUYECKOIO npodeccrnoHanbHOM periiaMeHTOM U XapaKTepPUCTUKU IPOBEICHHS] KOHCY/IBTALHI C BEAYIIUMH

ACATCIIbHOCTH B

HCIIOJIB30BaTh

IMPOMBIINIJICHHBIX U OIIBITHBIX

paboTonatensiMu, 00bEIMHECHUSIMH
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periiameHTa

MIPOMBILIIICHHOCTH (B
cdepax: XUMUYECKOM
TEXHOJIOTMH MaTepUaIoB
SIIEPHOTO TOILIMBHOTO
IUKJIa; XUMHUYECKOHN
TEXHOJIOTUU PA3ACIICHUS
Y IPUMEHEHUE
M30TOINOB; XUMUYECKOMN
TEXHOJIOTHUHI
TEIUIOHOCUTEIIEH U
PaIN03KOJIOTUH
SIIEPHBIX
SHEPTEeTUYECKHUX
YCTaHOBOK;
paarallMOHHON XUMUHU U
paguanuoHHOrO
MaTepuaIoOBEICHHS;
SIIEPHOU 1
paaralMOHHON
0€30MMacHOCTH Ha
00BEeKTaxX
WCMOJIb30BAHUS SIEPHOMN
SHEPTUH; XUMUYECKOU
TEXHOJIOTHHU
HaHOMAaTepHaloB B
o0actu siaepHoi
SHEPTeTUKU;
XAMHUYECKOU
TEXHOJIOTUH PEIKUX U
PEeIKO3eMEeNbHBIX
METaJUIOB; XUMHYECKOU
TEXHOJIOTHH
panuodapmmpenapaTos).

TEXHUYECKUE CPE/ICTBA
JUIS1 KOHTPOJISL €ro
OCHOBHBIX
rapamMeTpoB, HOPM
BBIPa0OTKU U
TEXHOJIOTMYECKUX
HOPMaTUBOB
pacxo0BaHUs ChIPbs,
SHEPTreTUUECKUX
3aTpar, CBOMCTB ChIpPbs,
TOTOBOU MPOIYKIIUU U
OTXOJI0B, 00ecreueHue
TpeOoBaHui 1O
CTaHJapTU3aLUH,
cepTuduKaIm,
SKOHOMUYECKOU

3¢ peKTUBHOCTH U
KaueCTBY MPOJIYKIINH B
MIPOU3BOJICTBE
MaTepHuasoB
COBPEMEHHOM
SHEPTEeTUKHU

YCTaHOBOK ITPOU3BOJICTBA
MaTepuaioB COBPEMEHHOMN
SHEPTEeTUKH, YCIOBUS UX

0e30MacHOil 3KCIUTyaTaluu

TIK-3.2. YMmeeT ucnoab30BaTh
TEXHUYECKHE CPEe/ICTBA JIJIsi
HU3MEPEHHS OCHOBHBIX
napameTpoB
TEXHOJIOTHYECKOT0 MpoIiecca,
CBOMCTB CBIPbs, MPOAYKIIUU U
OTXOJOB B IIPOU3BOJICTBE
MaTepUaJIOB COBPEMEHHOMN
SHEPTeTHKHU

T1K-3.3. Baageer
KOMIIIEKCHOM METOIMKON
OLICHKHU CTENEHU
COBEPILIECHCTBA YHEPIO-
XHUMHKO-TEXHOJOTHYECKOM
CHUCTEMBI C TOYKH 3PEHHUS
JHEPrOTEXHOJIOTUH,
9KOJIOTUH W SYKOHOMHKH

paboTopareneii 0Tpacin, B KOTOPOM
BOCTPEOOBAHBI BHIITYCKHUKH B paMKax
HaIpaBJICHUs MTOATOTOBKHU.

[IpodeccuonanbHbIi cTaHAAPT
«Mmxenep-uccienoBaresb B 00J1aCTH
paszeneHus U30TOMOBY, YTBEPKACHHBIH
pUKa30M MUHHCTEPCTBA TpyAa U
COLMANIBHOM 3auThl Poccuiickon
®enepanun ot 05.06.2017 Ne 474 H,
O06o06mennas TpynoBast pyHKIUS

B. IlpoextupoBanue, pazpaboTka u
COBEPILIEHCTBOBAHUE TEXHOJIOTUYECKUX
MIPOLIECCOB OTAENIbHBIX y3JI0B U
YCTaHOBOK IO Pa3/IeIEHUI0 H30TOIOB.
IIPOBE/ICHUE UCCIEOBAaHUN U
HCTIBLITAHUH.

B/02.7. IlpoBenenue Hay4HO-
HCCJIEI0BATENbCKUX U OMBITHO-
KOHCTPYKTOPCKHUX padOT C y4eTOM HOPM
PaaualMOHHOMN U SIAEPHOMN
0€30macHOCTH.

(ypoBeHb KBATH(PUKALIH — 7).

[IpodeccuonanbHblil cTaHAAPT
«CriennammceT no pagualuoHHOMY
KOHTPOJIIO aTOMHOH OTPaciny,
YTBEPKICHHBIN TPUKA30M
MuHucTepeTBa Tpy1a U COLUAIBHOU
3anuThl Poccuiickon @enepanuu Ot
04.02.2021 Ne 441 H,

O60611eHHas TpyaoBast PyHKIUS

C. Opranu3zanus u KOHTPOJIb
JESITEIbHOCTH 10 00ECIEUCHHIO
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paauanuoHHOM 0€30MacHOCTH
OpraHu3allii AaTOMHOM OTPACIIH.
C/03.7. OcymiecTBieHue
IIPOM3BOJICTBEHHOTO KOHTPOJIS
paauanMoHHOM 0€30MacCHOCTH B
OpraHu3aIlii AaTOMHOM OTPACIIH.

(YypoBeHb KBTI (pUKAIIHI — 7).

[Ipodeccrnonanbublil cTangapT
«CrenuaaycT 1m0 TeXHOJOTUU
MIPOU3BOICTBA MIPOIYKIIUHU C
PUMEHEHUEM HAaHOCTPYKTYPHUPOBAHHBIX
KaTaJu3aTOPOBY, YTBEPKACHHBIN
pUKa3oM MUHHCTEpCTBA TpyAa U
COIIMAITLHOM 3aIuTHl Poccuiickoi
®enepanun ot 05.10.2021 Ne 674 H,
O06061eHHas TpyaoBast pyHKIHS

D. PykoBOJCTBO AEATENBHOCTBIO IO
MPOU3BOJCTBY MPOAYKIIUU C
MPUMEHEHUEM HaHOCTPYKTYPUPOBAHHBIX
KaTaJn3aToOpoB.

D/03.7. PykoBoACTBO IPOU3BOJCTBEHHO-
XO31CTBEHHOM JAeSITEIbHOCTHIO
MIPOU3BOICTBA TPOIYKIIUHU C
MPUMEHEHNEM HaHOCTPYKTYPHUPOBAHHBIX
KaTaJIM3aTOPOB.

(ypoBeHb KBaTH(UKAIIH — 7).
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Obecneuenue

3¢ dexTUBHOTO
UCTIOJIb30BaHUS B
TEXHOJIOTMYECKOM
nporiecce
00opyI0BaHUS.
Coipbst 1
BCIIOMOTaTeIIbHBIX
MaTepHaJoB.

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

- CKBO3HbBIE BHUIBI
npodecCuoHAITBHON
JICITEIILHOCTH B
MIPOMBIIIICHHOCTH (B
cdepax: XUMHIECKOU
TEXHOJIOTHUH MaTepraioB
SIIEPHOTO TOTUIMBHOTO
IIMKJIa; XUMHUYECKOM
TEXHOJIOTUU Pa3ACIICHUS
Y IPUMEHEHUE
H30TOIOB; XUMHYCCKON
TEXHOJIOTHH
TCIUIOHOCHUTEIICH U
Paaro3KO0JIOTUH
SITIEPHBIX
SHEPTreTUYECKHUX
YCTaHOBOK;
paauanMoHHON XUMUU U
paguamoOHHOTO
MaTepuaioBeICHHUS;
SIIEPHOU 1
paaralMoOHHON
0e30macHOCTH Ha
00BeKTax
WCMOJIb30BAHUS SIEPHON
SHEPTUM; XUMUUYECKOU
TEXHOJIOTUU
HaHOMAaTepHaJoB B
o0acTu saepHOi
SHEPTETUKHU;

ITIK-4. Criocoben
AHAJIU3UPOBATH
TEXHOJOTHUSCKUH
MPOLECC, BBISBISATH €r0
HENOCTATKU U
pa3zpabaThIBaTh
MEPOTIPUSATHS 110 €TI0
COBEPIICHCTBOBAHUIO

[1IK-4.1. 3naer annapaTypHoe
odopmileHHE U
MOCIIEZIOBATEIILHOCTh
MOCTPOCHUS
TEXHOJIOTHYECKHUX CXEM JIJIst
pelleHus 3a/1a4, CBSI3aHHBIX C
pelIeHneM 3a1aq
nepepadotku OAT u
obpamienue ¢ PAO,
MIPOU3BOJICTBA PEIKUX
3JIEMEHTOB, CTAOMIIHLHBIX
U30TOIOB M 0CO00 YHCTHIX
BEIICCTB

[1K-4.2. YMeeT onpenensTh
TpeOOBaHUS K UCIIOIb3YEMbIM
paboynM BEIIECTBAM H
ONTUMAJILHBIEC YCIOBHS
OCYILECTBIIEHUS MTPOIIECCOB,
MIPUMEHSAEMBIX B TEXHOJIOTHUHU
MaTepHaloB COBPEMEHHOMN
SHEPTEeTUKHU

TIK-4.3. Bnaneet HaBBIKaMU
pacuera, CpaBHUTEIbHOU
OLICHKH U ITOMCKa
ONTHUMAJIBHBIX MAPAMETPOB
MPOLIECCOB, MPUMEHSAEMBIX B
TEXHOJIOTUH MaTE€pUaIOB
COBPEMEHHOU DHEPreTUKU

AHanu3 TpeboBaHMIA K
npodeccuoHaNbHBIM KOMITETEHIUSIM,
PEIBABISEMBIM K BBIITYCKHUKAM
HaIpaBJIEHUS IOJITOTOBKU Ha PhIHKE
TpyAa, 00001eHne 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYIbTALUN C BEAYIIUMHU
paboTonaTensiMu, 00bEIMHCHUSIMH
paboTtonaTeneit oTpaciiv, B KOTOPOM
BOCTPEOOBAHEI BBIITYCKHUKH B PaMKax
HaIpaBJIEHUS TOTOTOBKH.

[Ipodeccruonanbhblil cTangapT
«MHxenep-nuccieaoBaTelb B 00JIacTH
pazzieJeHusl U30TONOBY, YTBEPKICHHbBIN
npukazoM MuHucTepcTBa Tpyaa u
COLIMAIbHOM 3a1uThl POCcCUicKon
Oenepannn ot 05.06.2017 Ne 474 H,
O06061eHHas TpyaoBast pyHKINS

B. IlpoexTupoBanue, pazpaboTka 1
COBEpIIEHCTBOBAHNE TEXHOJIOTMUECKUX
IIPOLIECCOB OTAEIBHBIX Y3JI0B U
YCTaHOBOK IO Pa3/IeJIEHUIO N30TOIOB.
IIPOBEJEHUE UCCIIENOBAHUIN U
WCTIBITAHUIA.

B/02.7. IIpoBenenue HayyHO-
HCCIIEIOBATENbCKUX U OMBITHO-
KOHCTPYKTOPCKUX paboT C y4eTOM HOpM
paguanMoOHHON U AJIepHOU
0€30IMaCHOCTH.

(ypoBeHb kBanupuxamu — 7).

[Ipodeccrnonanbublil cTangapT
«CrennanucT 1no pajgualioHHOMY
KOHTPOJII0O ATOMHOM OTpacimy,

29




XUMHYECKON
TEXHOJIOTUH PEAKUX U
PEAKO3EMENTBHBIX
METaJJIOB; XUMUYECKOM
TEXHOJIOTHH
paauodapmMIpernapaTon).

YTBEPKICHHBIN [TPUKA3Z0M
MuHucTepcTBa TpyJia U CONUATBHOM
3amuThl Pocculickon @enepanuu ot
04.02.2021 Ne 441 H,

O6o006mennas TpynoBast (pyHKIUSA

C. Opranu3zainusi 1 KOHTPOJIb
JeSITeILHOCTH 110 00ECTICUCHHIO
pazuanoHHON 06€301acHOCTH
OpraHu3aluy aTOMHOU OTPAaCIH.
C/03.7. OcymiectBieHue
IIPOU3BOJICTBEHHOT'O KOHTPOJIS
paguanoHHON 0€30MacHOCTH B
OpraHu3aly aTOMHOU OTPAaCIH.

(ypoBeHb kBasukammm — 7).

[Ipodeccrnonanbhblil cTangapT
«CriennanmcT o TEXHOJIOTUU
MIPOU3BOICTBA TPOIYKIIUU C
MPUMEHEHNEM HAaHOCTPYKTYPHUPOBAHHBIX
KaTaJINn3aTOpPOB», YTBEPKACHHBIN
pUKa3oM MUHHCTEpCTBA TpyAa U
COLMANIBHOM 3amuThl Poccuiickoin
®enepaunn ot 05.10.2021 Ne 674 H,
O06061eHHas TpyaoBast pyHKIHS

D. PykoBOACTBO I€ATENBHOCTHIO MO
MIPOM3BOJICTBY MPOTYKIIUHU C
MPUMEHEHUEM HAaHOCTPYKTYPHUPOBAHHBIX
KaTaJIM3aTOPOB.

D/02.7. OGecnieuenne Hay4qHO-
TEXHOJIOTHYECKOTO COBEPIIIEHCTBOBAHMS
MPOU3BOJICTBA MPOIYKILIUHU C
MIPUMEHEHHEM HAHOCTPYKTYPUPOBAHHBIX
KaTaJln3aTopoB.

(ypoBeHb kBanupuxammu — 7).
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IIpoexTHBII THI 32724 PO ecCHOHAIBLHOM 1eATeJIbHOCTH

Pa3paboTka HOBBIX
TEXHOJIOTHYECKHUX
CXEeM, pacueT
TEXHOJIOTHYECKHUX
napamMeTpoB, pacyer
U BBIOOD
o00opyIoBaHUs

XHUMHUYECKOE, XUMUKO-
TEXHOJIOTHYECKOE
MPOU3BOACTBO

- CKBO3HBIE BUBI
npodeccrnoHabHOM
NEeSATEIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepax: XUMUYECKOH
TEXHOJIOTUU MaTEPHAJIOB
SIIEPHOTO TOILIMBHOTO
IUKJIa; XUMHUYECKOHN
TEXHOJIOTUU PA3ACIICHUS
Y TIPUMEHEHNE
M30TONOB; XUMUYECKOMN
TEXHOJIOTHUH
TETUIOHOCUTEIIEN U
PaaroO3KOJIOTUU
SIIEPHBIX
SHEPTEeTUYECKHUX
YCTaHOBOK;
paaraliMOHHON XUMUH U
paguanuoOHHOTO
MaTepuaIOBeICHHS;
SIIEPHOU U
paaralmoOHHON
0e30MacHOCTH Ha
o0BeKTax
WCIIOIb30BaHUS SIIEPHOM
SHEPTUH; XUMHYECKON
TEXHOJIOTUHU
HaHOMAaTEpPHAJIOB B
00JIaCTH SIIEPHOM

I1K-5. Criocoben
pa3zpabaThiBaTh

HCXOJHBIE JaHHBIE IS

IIPOEKTUPOBAHHUS
HOBBIX
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
00opytoBaHUs ISt
MIPOU3BOJICTBA
MaTepUajoB
COBPEMEHHOU
SHEPIreTHKH,
OCYILECTBIISATh
aBTOPCKUH HAJ30p 3a
MIPOLIECCOM
MIPOEKTUPOBAHMUS.

IIK-5.1. 3HaeT ocHOBHEIE
0COOEHHOCTHU
MPOEKTUPOBAHUS
HNPEAIPUATHH 110
MIPOU3BOJICTBY MaTepHaiOB
COBPEMEHHOM SHEPrETUKHU B
COOTBETCTBHUH C
periaMeHTUpPYoUIEH
JOKyMEHTaluen

[1K-5.2. Ymeer
OCYIIECTBIISTH BBIOOP
ONTUMAJILHOTO METO/1,
anmapatypHoro oGopmIIeHUS
U TI0CJIeI0BATEIbHOCTH
MIOCTPOCHHUS
TEXHOJIOTHYECKHUX CXEM ISt
pelIeHus 3a/1a4, CBSI3aHHBIX C
nepepaboTKOM
0TpabOTaBUIETO SIIEPHOTO
TOTLIIMBA U OOpaIleHus ¢
pPaaAOaKTUBHBIMH OTXOAaMH,
MPOU3BOJCTBOM PEAKUX
9JIEMEHTOB, CTA0OMIILHBIX
M30TOIOB U 0CO00 YHUCTHIX
BEIIIECTB

IIK-5.3. Bnaneet HaBBIKAaMH
10 MTOATOTOBKE MUCXOIHBIX
MaHHBIX I
MPOCKTUPOBAHUS,
COCTaBJICHHUIO
MaTepUaIbHOTO U TETUIOBOTO
OajaHca, OITUMHU3ALIUH

AnHanu3 TpeboBaHHIA K
poeCCUOHATHLHBIM KOMITETCHIIUSM,
HPEIBSBISIEMBIM K BBIITYCKHUKAM
HaIpaBJICHUS TIOATOTOBKU HA PHIHKE
TpyAa, 00001eHe 3apyOeKHOTO OTIBITA,
NPOBE/ICHUS] KOHCYJIbTAIUN C BETYIHMH
paboTonaTensiMu, 00bEIMHCHUSIMH
paboronareneii oTpaciia, B KOTOPOU
BOCTPEOOBAHBI BHIITYCKHUKH B paMKax
HaIpaBJICHUS TIOATOTOBKH.

[Ipodeccrnonanbhblil cTangapT
«MHxenep-nuccieaoBaTelb B 00JIacTH
pazzieseHusl U30TONOBY, YTBEPKICHHbBIN
npukazoM MuHucTepcTBa Tpyaa U
COLMAJIbHOM 3a1uThl Poccuiickon
Oenepannn ot 05.06.2017 Ne 474 H,
O06o0611eHHas TpynoBast pyHKIUSA

B. [IpoektupoBanue, pazpaboTka u
COBEPLICHCTBOBAHNE TEXHOJIOTHUECKUX
IPOLIECCOB OT/AEIBHBIX Y3JI0B U
YCTaHOBOK 110 Pa3/IEJIEHUIO N30TOIIOB.
MIPOBEJICHUE UCCIEA0BAHUN 1
UCIIBITAHUM.

B/02.7. IlpoBenenue Hay4HO-
MCCIIEOBATEIBCKUX U OIIBITHO-
KOHCTPYKTOPCKHX pabOT ¢ y4eTOM HOPM
paguanuoOHHON U AIepHOU
0€30MMacCHOCTH.

(ypoBeHb kBanupuxamu — 7).

[IpodeccronanbHbIil cTangapT
«CrienuamucT 1o paguamoOHHOMY
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SHEPTETUKU;
XHUMHYECKOU
TEXHOJIOTUH PEIKUX U
pPEIKO3EeMENIbHBIX
METAJLIOB; XUMHYECKOM
TEXHOJIOTHHU

paanodapmIpenaparon).

TEXHOJIOTHYCSCKUX
MPOIIECCOB, BEIOOPY
TEXHOJIOTHYCCKOM CXEMbI
MIPOU3BOCTBA MAaTEPHUAIOB
COBPEMEHHOM SHEPreTUKU

KOHTPOJIIO aTOMHOM OTPaCiIny,
YTBEPKACHHBIN MPUKA30M
MuHucTepeTBa Tpy1a U COLUAIBHON
3anuThl Poccuiickoit @enepauuu Ot
04.02.2021 Ne 441 1,

O06o0meHHas TpyaoBast GyHKIUS

C. Opranu3zanys u KOHTPOJIb
NESTEIbHOCTH 110 00ECTIICUEHUIO
paauanMmoHHOM 0€30MacHOCTH
OpraHHU3aIi ATOMHOW OTPACIIH.
C/03.7. OcymiecTBieHue
MIPOU3BOJICTBEHHOTO KOHTPOJIS
paauanMmoHHOM 0€30MacHOCTH B
OpraHU3aIi ATOMHOW OTPACIIH.
(ypoBeHb kBasiukarym — 7).

[Ipodeccrnonanbhblil cTangapT
«Criennanmct o TeXHOJIOTUU
MPOU3BOJCTBA MPOIYKLIUHU C
MPUMEHEHNEM HaHOCTPYKTYPHUPOBAHHBIX
KaTaJln3aTOPOB», YTBEPKACHHBIN
npuKa3oM MUHHCTEpCTBA TpyAa U
COLMAJIbHOM 3a1uThl Poccuiickon
®enepannn ot 05.10.2021 Ne 674 H,
O06o0061eHHas TpyoBast pyHKIUSA

D. PykoBOACTBO I€ATEIBHOCTHIO MO
MPOU3BOJCTBY MPOAYKIUU C
MIPUMEHEHHEM HaHOCTPYKTYPHUPOBAHHBIX
KaTaJnu3aTopoB.

D/02.7. OGecnieuenne HayqHO-
TEXHOJIOTMYECKOT0 COBEPILIEHCTBOBAHUS
MIPOM3BOJICTBA MPOTYKIIHH C
MPUMEHEHUEM HaHOCTPYKTYPHUPOBAHHBIX
KaTaJIM3aTOPOB.
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(YypoBeHb KBATH(pUKAIH — 7).

Oprasnu3anuoHHO-YNIPABJIEHYECKU A THII 32/1a4 NPO(PeCcCHOHATILHOM AeSITeJIbHOCTH

[IpoBenenue
TEXHHKO-
YKOHOMHYECKOI'0
aHanmu3a
MIPOM3BOJICTBA

XI/IMI/IIICCKOC, XHUMHKO-
TCXHOJIOTHYCCKOC
IIpOU3BOACTBO

- CKBO3HBIE BUbI
npodeccnoHaTBLHOM
NEeSATEIbHOCTH B
MIPOMBIIIICHHOCTH (B
cdepax: XUMUYECKOH
TEXHOJIOTUU MaTEPHAJIOB
SIIEPHOTO TOILIMBHOTO
IUKJIa; XUMHUYECKOHN
TEXHOJIOTUU PA3ACIICHUS
Y TIPUMEHEHNE
M30TOINOB; XUMUYECKOMN
TEXHOJIOTHHU
TETUIOHOCUTEIIEH U
PaaroO3KOJIOTUU
SIIEPHBIX
SHEPTEeTUYECKHUX
YCTaHOBOK;
paaraliMOHHON XUMUHU U
paguanuoOHHOTO
MaTepuaIOBeICHHS;
SIIEPHOU U
paaralMoOHHON
0e30MacHOCTH Ha
o0BeKTax
WCIIOIb30BaHUS SIIEPHOM
SHEPTUH; XUMHYECKON
TEXHOJIOTUHU
HaHOMAaTepHaJIOB B

IIK-6. Criocoben
OCYILECTBIISTh
TEXHHUYCSCKHI
KOHTPOJIb B
MPOU3BOJICTBE
MaTepuajoB
COBPEMEHHOM
SHEPTEeTUKHU

IIK-6.1. 3Haer
3aKOHOJIaTEIIbHY O,
OpraHU3alMOHHYI0, HAYYHYIO
Y TEXHUYECKYIO OCHOBBI
obOecreyeHns eIUHCTBA
WU3MEPEHUI, CTAaHAAPTU3ALNHT
Y TIOJATBEPIKICHUS
COOTBETCTBUS, 0COOCHHOCTH

ACATCIIbHOCTU OpPraHu3 aunﬁ B

00J1aCTH TEXHUIECKOTO
peryJIupoBaHus U
ynpaBJIeHI/ISI Ka4y€CTBOM B
TEXHOJIOTMH MaTepHUaJIOB
COBPEMEHHOM 3HEPreTUKU

[1IK-6.2. YMmeet npoBOAUTH
TEXHUKO-3KOHOMHUYECKUI
aHAJIN3 OpraHU3alNuU
IPOM3BOJICTBA OCHOBHBIX
MaTEepHAJIOB U alIapaToB

TIK-6.3. Bnaneer HaBBIKaMU
HCIIOJIL30BaHUS OCHOBHBIX
MHCTPYMEHTOB U MPABUIT
TEXHUYECKOTO
peryiupoBaHus U
YIPaBJICHUS Ka4€CTBOM

AHanu3 TpeboBaHUH K
po(hecCHOHATLHBIM KOMITETEHITUSIM,
IPEIbABISIEMBIM K BBIITYCKHUKAM
HaIPaBJICHUS TIOJITOTOBKU Ha PHIHKE
Tpya, 00001IeHHE 3apyOeKHOTO OITBITA,
MIPOBEJICHUS KOHCYJIBTAIUN C BETYIIHMH
paboToaaTessiMi, 00bETMHECHUIMU
paboTtonaTeneit oTpaciiu, B KOTOPOi
BOCTPEOOBAHBI BHIITYCKHUKU B PAMKaX
HaTPaBJICHUS TIOJITOTOBKH.

[IpodeccnonanbHbIi cTaHIAPT
«Mmxenep-uccienoBaresb B 00J1acTu
paszeneHus U30TOMOBY, YTBEPKIACHHBIH
pUKa3oM MUHHCTEpCTBA TpyAa U
COLMAJIbHOM 3a1uThl Poccuiickon
Oenepanun ot 05.06.2017 Ne 474 H,
O06o0061eHHas TpyoBast pyHKIUSA

B. [IpoektupoBanue, pazpaboTka u
COBEPILIEHCTBOBAHUE TEXHOJIOTUYECKUX
MPOIIECCOB OTACIBHBIX y3JI0B U
YCTaHOBOK IO pa3/IeJIEHUI0 U30TOIOB.
MPOBEICHUE UCCIECIOBAHUHN U
WCTIBITAHUM.

B/03.7. PazpaboTka HOpMaTHUBHOM
JIOKYMEHTAIlMU U BHEJIPEHUE CUCTEMBI
MEHEDKMEHTa KaueCTBa
pa3IenuTeNbLHOTO MPOU3BOJICTBA
H30TOIIOB.

(ypoBeHb KBATH(pUKAIIH — 7).
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00J1aCTH SIEPHOM
SHEPreTHUKH;
XUMHYECKON
TEXHOJIOTUU PEIKUX U
pelKO3eMeNbHBIX
METaJJIOB; XUMHYECKOM
TEXHOJIOTHH

paguodapMIpenapaTon).

[IpodeccuonanbHbIi cTaHAAPT

«CrenmamncT 1o paaualiMOHHOMY

KOHTPOJIIO aTOMHOM OTpaciny,
YTBEPKACHHBIN MPUKA30M

MuHucTepeTBa Tpy1a U COLUAIBHON
3anuThl Poccuiickoit @enepanuun Ot

04.02.2021 Ne 441 1,
OO06oO0meHHas TpynoBast GyHKIUS
C. Opranu3zanys u KOHTPOJIb
JESITEIIBHOCTH 110 00ECTICUCHHIO
paauanMoHHOM 0€30MacHOCTH
OpraHu3aIi AaTOMHOM OTPACIIH.
C/03.7. OcymiecTBieHue
IPOM3BOJICTBEHHOTO KOHTPOJIS
paauanMoHHOM 0€30MacHOCTH B
OpraHu3allMi AaTOMHOM OTPACIIH.

(ypoBeHb kBanupuxanyuu — 7).

4.4. IIpodeccnoHaILHO- CTIENUATU3UPOBAHHbIE KOMIIETEHIITHH

3amaua
. O0BexT nin 001acTh
npodeccnoHanbHOM
3HAHUSA
eI TETbHOCTH

Kox u
"HauMmenoBauue [1K

Kon u HaumeHoBaHue
uHAnKaTopa noctwkenus [1K

OcHoBaHue
(mpodeccroHanbHBIN
CTaHJApT, aHAJIU3 OTIBITA)

O0600111eHHbIE TPY10BbIE QYHKIIUN

Il.]'[ﬂ cnenuaJIu3anmui «XMMHYeCKasa TEXHOJI0TMs TENJIOHOCHTEIed U PAaaAN03KOJOIUA AACPHBIX JHEPreTUYCCKUX YCTAHOBOK)
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OobecrieueHue
paaualoOHHON
0e30I1acHOCTH Ha
SIEPHBIX 00BEKTAX U
MPHJIETAFOIINX
TEPPUTOPHUIX

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTHYECKOE
MIPOU3BOACTBO

- CKBO3HBIE BUJIBI
npodeCCHOHAIBHON
JIEATCIIEHOCTH B
MIPOMBIIIUICHHOCTH (B
chepax: XUMHUECKOU
TEXHOJIOTUM MaTEepHaIOB
SJIEPHOTO TOILTUBHOTO
[IMKJIa; XUMHUYECKOM
TEXHOJIOTHH Pa3/IeiICHUS
Y NIPUMEHEHHE
HW30TOMOB; XUMHUYECKOM
TEXHOJIOTHH
TEIIOHOCUTEIICH 1
PaANO3KOIOTUH
SIEPHBIX
HSHEPTreTUUYECKUX
YCTaHOBOK;
paauanMmoOHHON XUMUHU U
paauaioHHOTO
MaTepHuanioBeICHHUS;
SAIEPHOU U
paauanoOHHON
0€e30ITacCHOCTH Ha
00BEKTaxX
WCTIOJIb30BaHUS SIAEPHOM
SHEPTUU; XUMHUYECKON
TEXHOJIOTHH
HaHOMaTEPHAaJIOB B
o0rnactu sepHoi
SHEPreTUKH;

[ICK-3.1. CnocobeH k
0e3omacHOMy
MIPOBEICHUIO,
KOHTPOJII0, pa3paboTke
u
YCOBEPILIEHCTBOBAHUIO
TEXHOJIOTHYECKHIX
MIPOLIECCOB MOATOTOBKHU
U pereHepalu
TEIIOHOCHUTENEH
SIIEPHBIX
SHEPreTHYECKHUX
YCTAaHOBOK Pa3JIMYHOTO
TUIIA,
00ecreunBaOIINMHI
HAJECKHYIO U
JOJITOBPEMEHHY IO
3aIUTy OKpY>Karomeit
Cpeasl OT BO3AECHCTBUS
paauanuu

[1CK-3.1.1. 3naer
KOHCTPYKLIMOHHbBIE
0COOEHHOCTH U PEKUMBI
pabotel 610K0B BBOP,
PBMK u BH, ucTo4yHuku u
JIOTTYCTUMBIE TTPEJIebl
PaTMOHYKJTHTHBIX
3arpsA3HEeHUI
TEIIOHOCHUTENEN

[1CK-3.1.2. YMeeT BoIOpaTh
HEOOXOAUMBII METOL
JI€3aKTUBAIIMKU 000PY0BaHUS
MIPY KOHKPETHBIX UCXOTHBIX
YCIIOBUSX

IICK-3.1.3. Bmageert
METOJaMH B CPEJICTBAMHU
MIPOBEICHUS CTaHAAPTHBIX
WCTIBITAHUH IO ONPEICTICHHIO
SHEPreTUYECKUX,
TEXHOJIOTHYECKUX U
AKCIUTyaTallMOHHBIX CBOMCTB
SIIEPHBIX YHEPTETUUECKHIX
YCTaHOBOK, METOJIaMU
JI€3aKTUBALI1 000PYOBAHUS
u nomeniennit Ha ADC.

AHanu3 TpeOoBaHMIA K
npodeccuoHaNTbHBIM KOMITETEHIUSM,
MPEIBSABISEMBIM K BBIITYCKHUKAM
HAIpPaBIJICHUS TOJITOTOBKU Ha PhIHKE
TpyAa, 00001IeHue 3apyOeKHOTO OTIBITA,
MIPOBEJICHUS KOHCYJIbTALUN C BEAYIIUMHU
pabortonarensimMu, 00beAMHCHUSIMH
paboTonaTenei oTpaciiv, B KOTOPOM
BOCTPEOOBAHBI BBIITYCKHUKH B paMKax
HaIpaBJIEHUS TOJITOTOBKHU.

[TpodeccuonanbHbIi cTaHIAPT
«mxeHep-ucciaeaoBarelb B 001acTu
pazzieneHus U30TONOBY, YTBEPKACHHBIN
MpuKa3zoM MUHHUCTEPCTBA TpyAa U
COLIMAIBbHOI 3amuThl Poccuiickoii
®enepanun ot 05.06.2017 No 474 H,
O060061meHHas TpyaoBas QyHKIUS

B. IlpoexktupoBanue, pa3paboTka 1
COBEPUICHCTBOBAHHUE TEXHOJIOTMYECKUX
MIPOLIECCOB OTAENIbHBIX Y3JI0B U
YCTaHOBOK 110 Pa3/IeJICHUIO U30TOIIOB.
MPOBEACHHUE UCCIIEJOBAHUN U
WCTIBITAHUM.

B/02.7. IIpoBeneHue HayyHO-
HCCIIEIOBATEIILCKUX U OIBITHO-
KOHCTPYKTOPCKHX PabOT C y4ETOM HOPM
paaualiOHHON U SIAEPHOMN
0€30MacHOCTH.

(ypoBeHb kBanupukaum — 7).

[IpodeccuonanbHbIi cTaHIAPT
«CrenuanucT mo paguaioHHOMY
KOHTPOJIIO aTOMHOM OTpaciIny,
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XUMHYECKON
TEXHOJIOTHH PEIKUX U
PEIKO3eMEeNbHBIX
METAJIJIOB; XUMUYECKOM
TEXHOJIOTHUHI
paauodapmMmpenapaTon).

YTBEPKACHHBINA IPUKA30M
MunucTepcTBa TpyJa U CONUATIBHOM
3amuThl Poccuiickon Penepanuu O
04.02.2021 Ne 441 H,

O06o0muienHas TpynoBast QyHKIHS

C. Opranuszanusi 1 KOHTPOJIb
JESITETILHOCTH MO0 00ECTICUYCHHIO
panuanoHHON 0e30MacHOCTH
OpraHu3alyy aTOMHOM OTPacCIy.
C/03.7. OcymiecTBneHue
IIPOU3BOJICTBEHHOTO KOHTPOJIS
panuanoHHON 6e301aCHOCTH B
OpraHu3alyvy aTOMHOM OTPaCiu.

(ypoBeHb kBanudukaum — 7).

OobecrieueHue
paaualoOHHON
0e30IIacHOCTH Ha
AJIEPHBIX 00BEKTAX U
TIPHJIETAFOIIINX
TEPPUTOPHUIX

XUMHYECKOE, XUMHKO-
TEXHOJIOTHYECKOe
HPOH3BOCTBO

- CKBO3HBIE BUBI
npodeccuoHaNbHOM
JIeITEIIbHOCTH B
MIPOMBINIJICHHOCTH (B
chepax: XUMHUECKOU
TEXHOJIOTMU MaTepHaJIOB
SJIEPHOTO TOILUTUBHOTO
IIUKJIa; XAMAYECKON
TEXHOJIOTHH Pa3/IeTICHUS
U IPUMEHEHUE
HM30TOIOB; XUMHUYECKOM
TEXHOJIOTUH
TETIJIOHOCUTENEH U
PaANO3KOJIOTUN
SIICPHBIX
HSHEPTreTUUECKUX

IICK-3.2. Cnnocoben
pa3palarbIBaTh Ha
ATOMHBIX
ANEKTPOCTAHIIMSIX
MEPOIPUATHSA 110
3aIUTe OKPY’KaroIen
CpeIbl OT
PaAMOHYKIHIOB U
OIICHUBATH JI030BYIO
Harpy3Ky Ha
pa3IMYHBIEC TPYIIIIBI
HaceIECHU

I1CK-3.2.1. 3Haer
3aKOHO/ATEIHCTBO
Poccuiickoit ®denepanuu B
obnactu obecrieyeHus
paauanoHHON
0e301macHOCTH, HOPMBI U
IIpaBUja SACPHON
0€30MacHOCTH U
paauanoHHON
0€30I1aCHOCTH, 0COOEHHOCTH
TEXHOJOTMYECKHUX IPOLIECCOB
MIPH POBENICHUU SACPHO U
paZialiliOHHO OMACHBIX PadoT
B OpraHu3alyyd aTOMHOMN
oTpaciiu.

I[ICK-3.2.2. YMmeeT
aHAIM3UPOBATh NTapaAMETPhI
IKCIUTyaTaIluu 00BbeKTa
HUCITOJIb30BAHMUS aTOMHOM
SHEPTHUH WM OpTraHU3aII

Amnanu3 TpeOoBaHUN K
poecCHOHATLHBIM KOMITETEHITUSIM,
MPEIbABISIEMBIM K BHITYCKHUKAM
HaIPaBJICHUS TTOJITOTOBKM Ha PHIHKE
Tpyna, 000011eHre 3apy0eKHOTO OTIbITA,
MIPOBEICHUS KOHCYJIBTAIUN C BETYIIHMH
paboTtonarensmMu, 00beAMHEHUSIMU
paboTonaTeneit oTpaciiu, B KOTOPOM
BOCTPEOOBaHbI BBIMTYCKHUKH B paMKax
HaIPaBJICHUS TTOITOTOBKH.

[IpodeccuonanbHbIN cTaHIAPT
«nxenep-uccnenoBaTens B 00J1acTu
pa3/iesieHus: U30TOMOBY, YTBEPKACHHBII
puKazoM MuHHCTEpCTBA Tpyaa U
coIMaIbHOM 3amuTEl Poccuiickoit
®enepauun ot 05.06.2017 Ne 474 n,
O060061meHHas TpyaoBas QyHKUINS

B. IlpoextupoBanue, pa3paboTKa 1
COBEPILICHCTBOBAHHE TEXHOJOTMUECKUX
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YCTaHOBOK;
paauamoOHHON XUMUH U
paanaIiOHHOTO
MaTepHUaIOBEICHHUSI;
SAJIEPHOU U
paaualoOHHON
0€30I1aCHOCTH Ha
00BeKTax
WCIIOJIb30BaHUS SIAEPHOM
SHEPIHH; XUMHYECKOU
TEXHOJIOTHH
HaHOMaTEPHAJIOB B
o0nactu sepHOi
SHEPIeTHKU;
XUMHYECKOHN
TEXHOJIOTHH PEIKUX U
PeIKO3eMENTbHBIX
METAaJJIOB; XMMHYISCKOM
TEXHOJIOTHH
pamuodapMIpenapaTos).

aTOMHOM OTpaciu IJist
OIIpeICIICHUs UX
COOTBETCTBUS TPEOOBAHUAM
panuanoHHON 0€30MacHOCTH

[ICK-3.2.3. Bnaneet
METOAMKaMU pacyeTa
JI030BOM HArpy3Ku Ha
MEPCOHAJ U Pa3INYHbIC
IpyNIbl HACENEHUS U
PaIMOXMMHUYECKOTO aHAJIn3a
00BEKTOB OKpYKaroIen
cpenbl

mponeccoB OTACIbHBIX Y3JI0B U

YCTaHOBOK I10 pa3acICHUIO U30TOIIOB.

MIPOBEJICHUE UCCIENOBAHUMN 1
WCTIBITAHUH.

B/02.7. IIpoBenenue Hay4yHO-
HCCIIEIOBATENLCKUX U OIBITHO-

KOHCTPYKTOPCKUX paboT C y4eTOM HOpM

paaralMOHHOMN U SIAEPHOM
0€30IIaCHOCTH.
(ypoBeHb kBanudukaum — 7).

[TpodeccnonanbHblil crangapT
«Crnenuanuct no paguaiioHHOMY
KOHTPOJIIO aTOMHOM OTPaciany,
YTBEPKJACHHBIN MPUKA30M

MunucTepcTBa Tpyia U COLUAIbHON
3amuThel Poccuiickont @enepanuu OT

04.02.2021 Ne 441 #,
O06o0menHas TpyioBast QyHKIUS
C. Opranu3zanus ¥ KOHTPOJIb
JIeSITELHOCTH M0 00ECTIEYSHHIO
paguamoHHON 0€30MacCHOCTH
OpraHu3ali aTOMHOW OTPACIIH.
C/03.7. OcymiecTBieHne
IIPOU3BOJICTBEHHOTO KOHTPOJIS
paauamoHHON 0€30MMacHOCTH B
OpraHu3aIi AaTOMHOW OTPACIIH.

(ypoBeHb kBanupukauum — 7).
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5 AHHOTAIIUU PABOUYUX ITPOT'PAMM JUCHUIIJIMH, IPAKTUK U
TUA
5.1. JIucuMIIMHBI 00513aTEJIbHON YaCTH

AHHOTANUA padoyeil NPOrpaMmMbl JUCUMIIIIHHBI
«AHOCTpaHHBIN SA3BIK»

1. Heap AucuMNIMHBI — TprOOpeTeHNe 00yJaIOIMMUCS 001el, KOMMYHUKAaTUBHON H
npodeccHoHaIbHON KOMIIETEHINH, YPOBEHb KOTOPBIX HA OT/AEIBHBIX TAIax SI3bIKOBOM ITOATOTOBKH
MO3BOJISIET UCTIOIb30BATh MHOCTPAHHBIH A3BIK MPAKTUYECKU KaK B PO ECCHOHATIBHON
(TpOM3BOJCTBEHHOM M HAy4YHOI) AEATEILHOCTH, TaK M JJIS LIeJIel caMooOpa30oBaHusl.

2. B pe3yabTare u3y4eHusi JMCHUIIMHBI 00y4YAIOIIMIACH J0JIKEH:

Oébnaoamp cnenyromMMU KOMIIETEHIIUSMHU U UHAUKATOPAMH UX JIOCTHIKEHUS:

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

- OCHOBHBIE  CIIOCOOBI ~ COYETAa€MOCTH  JIEKCMYECKMX  €IMHHUIl U  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHE DKBHUBAJIEHTBI OCHOBHBIX CJIOB U BBIPAXKCHHUM PEeUd B NPOLIECCE MEKIMYHOCTHOTO
U MEXKYJIBTYPHOTO B3aUMOJICICTBHS;

- OCHOBHBIE NIPUEMBI U METO/Ibl peepUPOBAaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- TMACCHBHYIO U aKTHBHYIO JIEKCHUKY, B TOM YHCJ€ OOIICHAy4YHYI0 U CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO [l pPabOThl HAJl TUIIOBBIMU TEKCTAMU;

- IpUeMbI PabOTHI C OPUTMHAIBHOM JIUTEPATYPON HA UHOCTPAHHOM S3BIKE.

Ymern:

- paboTaTh C OPUTHHAIBHON JTUTEPATYPOIl HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTU NEPENUCKYy Ha U3Y4aeMOM SI3bIKE C LEIbI0 MEXKIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aMMOJEICTBUS;

- BECTH PEUEBYIO JIEATEIbHOCTh MPUMEHUTENIBHO K cepe ObITOBOM M MpodecCHOHaTbHON
KOMMYHHKaIUH.

Baangern:

- MHOCTPAHHBIM S3bIKOM Ha YpPOBHE MEXIMYHOCTHOTO M MEXKYJIbTYPHOIO OOIIEHuS,
HaBbIKAMHU W YMEHHUSIMH pPEUYEBON JEATENIbHOCTH TNPUMEHUTENBbHO K cdepe ObIToBOM U
npodeccnoHaIbHON KOMMYHHKALIMU, OCHOBaMH ITyOJIMYHON peuH;

- OCHOBaMHU pe(epHpOBaHUS U aHHOTUPOBAHUS JIMTEPATYPbl HA U3y4aeMOM HWHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kanue QIUCHUTTIHHBI

Pa3znen 1. 'pammarnueckue u JIeKCHUECKUE TPYAHOCTH U3y4aeMoro A3bIKa.

1.1 CopshkeHne ©W HW3MEHEHHE TJIarojia-CBs3kKM B (opmMax HACTOSIIETO BPEMEHH.
Bunospemennsie Gpopmsl raaronos. O6pazoBaHue GOpM MPOCTHIX, TPOJIOJIKEHHBIX, TEPHEKTHBIX U
nepPeKTHO-MIPOJOJKEHHBIX BpPEMEH TJlarosia. BompocuTenbHble NPEUIOKEHHUS B PazIUUHbBIX
BpeMeHax. OOpa3oBaHue OTpULATENBHBIX (DOPM TJIaroja B pa3InYHbIX BpeMeHax.

1.3 OOpa3oBaHHe MPOCTHIX, MPOJOJIKEHHBIX, NEP(PEKTHBIX BPEMEH INIAarojbHBIX (OopM U
ynotpebienne QGopMm  crpagarenbHoro 3ainora.l.4. BumoBpemeHHble (OPMBI  TJIAroJIOB.
OOpa3oBaHue MPOCTHIX, MPOJOHKEHHBIX, MEPPEKTHBIX U MEePPEKTHO-NPOTOKEHHBIX BPEMEH.
BonpocurenbHble MpeioKeHus B Pa3inyHbIX BpemeHax. OOpa3oBaHHE OTPULIATENBHBIX (OpM
rJ1arojia B pa3JIMYHbIX BpeMeHaXx.

1.4 Tlpuuactus. Ilpuyactus Hacrosiero M mpoulenmero BpemeHu. IlepdextHsie Gopmbl
npuyacTus. Mecto npu4acTuil B npeuiokeHnu. AOCOMIOTHBINA TPUYACTHBIA 000POT.
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1.5 WNnduautus. dopmer mHpuaUTHBA. [IpomomkeHHbI W mep(EeKTHBI HHOUHUTHUB.
OyHKuuy MHPUHUTHBA B ipeuioskeHnn. OOpa3oBaHue U ynorpedieHne HHPUHUTHBHBIX 000pOTOB
THUIIA «CJIOKHOE TOJUICXKAIIEE» U «CI0KHOE IOTIOTTHEHUEY.

1.6 Mopganbabie Tnaronsl. CTpykTypa mnpemiokenus. [IpuHIUNBL c10BOOOpa3oBaHUS.
Cokpamienust (a66peBuarypsr). O6o3HaueHue naThl IIpaBuiaa YTEHHUS XUMHUYECKHUX SJIEMEHTOB,
o0o3HaueHWd W (GOPMyJl HEOPraHMYECKHX COCAMHCHUUW M YPaBHEHHH XUMUYCCKUX PEaKIIHA.
[TpaBuna uteHus enuHul u3MepeHus. [IpaBuiia yTeHHs HaMMEHOBAHMN OCHOBHBIX OpPraHHMYECKUX
COCIMHECHU.

Paznen 2. Pa3BuTHe HaBBIKOB YTEHUS TEMAaTHUECKUX TEKCTOB.

2.1 YreHune TEKCTOB 11O TEMaM:

2.1.1. BBenenue B crieiiaibHOCTh

2.1.2. .. Mennenees

2.1.3. PXTY um. JI.1. Menpaeneena

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAy4HbIE CTaTbU

2.1.5. CoBpeMeHHbIE NHKEHEPHBIE TEXHOJIOTMHU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas nabopatopus. TexHuka Oe3onmacHOCTH B Jlaboparopuu. V3mepeHus B
XUMHYECKOH JTabopaTopuu

2.1.8. Xumus Oymyuiero.

2.1.9. buorexnonorus @apmaneBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpoOiaemMbl IKOIOTUU.

2.2 llonstue o Buaax urenus. IIpocMoTpoBoe yTeHune Ha npuMepax TeKCToB o xumuw, J{.H.
Mengeneee, PXTY um, JI.1. Menneneena.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 U3yuyaroliee 4YTE€HHWE HAy4YHBIX W HAYYHO-NOMYJSIPHBIX TEKCTOB IO BbIOpaHHOMN
CIEIMaJIbHOCTH Ha IpuMepe TekcToB: «Hayka u HayuHble METO/BI), « XUMUYECKOE MPEATPUATHEY,
«CoBpeMeHHbIe HH)XEHEPHBIE TEXHOJIOTUIY, « XUMHUecKast JabopaTopus. TexHuka 6€301acHOCTH B
naboparopun. M3mepeHuss B xumudeckod nadboparopum», «Xumus Oyaymiero. CoBpeMeHHbIE
TEHACHIIMM Da3BUTUSA Haykn», «buorexnosorus. dapmManeBTHUYECKHE MPOU3BOJCTBAY, «3€leHas
xumus. [IpoOaemsbl FK0I0TUMY.

Jlexcuueckue 0COOEHHOCTH TEKCTOB HAy4YHO-TEXHUYECKON HaIpPaBJIEHHOCTH.
TepMHHOJIOTHSI HAyYHO-TEXHUYECKON JIUTEPATYphl HA U3y4YaeMOM SI3BIKE.

Pasnen 3. IIpakTuka ycTHON peun

3.1 IlpakTrKa yCTHOW peuu Mo TeMam:

3.1.1. «I"'oBopumM o cebe, o cBoelt Oynymieit npodeccum»,

3.1.2. «Moii yHuBepcuTeT?,

3.1.3. «YHUBEPCUTETCKUI KaMITyC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosnoruyeckass pedb Mo TemMe «o cebe m o Oymymieit mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeueBoii 3TUKET MMOBCEAHEBHOIO 00IIEHUS (3HAKOMCTBO, IIPEJICTaBICHNUE, YCTAHOBJICHHE
U TOJAJepXKaHWE KOHTaKTa, 3ampoc W coollleHue uHpopMmauuu, MnoOyXAeHHe K JelcTBHUIO,
BBbIpaXXEHHE MPOCHOBI, COTIaCHs).

OcCoOEeHHOCTH IUATOTHYECKON peur Mo MPOiIEHHBIM TEMaM.

Paznen 4. OcoOeHHOCTH sI3bIKa CIIEUAIBLHOCTH

I'pamMmaTHUECKHE TPYJHOCTH S3bIKA CHELUAIIBHOCTH:

4.1. 'paMMaTH4YECKHE U JIEKCUYECKUE TPYIHOCTH SI3bIKA CIICIIMAIBHOCTH:

Paznuunble BapHaHThI MEpeBOja MPUYACTUH Ha PYCCKHUMl s3bIk. [IpuuacTHble 000POTHI U
IPUEMBI UX NIEPEBOJIa HA PYCCKUM SA3BIK.

4.2. CocnararenbHoe HakJOHEHHE. DOpPMBI COCIAraTeIbHOrO HAKIOHEHHS] B H3y4acMOM
A3blke. MopanbHble TJarojibl M HX MCHOJIB30BAHHE B IMPEUIOKEHUSAX B COCIAraTeIbHOM
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HaKJIOHEHWU. Tumbl yCIOBHBIX MpeNJoKeHUWA. BapuanTel TmiepeBoja MNPEMIOKEHUN B
cocClaraTejlbHOM HAKJIOHEHMHM U YCIOBHBIX HpemioxkeHuil. Ilopspok cioB B IPEIIOKEHHH.
OMpaTHuecKue KOHCTPYKIUH.

4.3. W3ydeHue mpaBWJ TMepeBoja pa3iuyHbIX (HOpM HHPUHATHBA U WHOUHUTUBHBIX
000pOTOB Ha PYCCKHI A3BIK.

4.4 Nzyuaroliiee YTeHUE TEKCTOB M0 TEMAaTHKE:

1) «JIabopatopus»

2) «/3MepeHnst B XUMUYECKOH JTa0opaTOpumy.

Crunuctuueckue  OCOOCHHOCTH — CHEIMANbHOM  HAy4YHO-TEXHMYECKOH  JIUTEpaTypBhl.
Opranmzanus paboTBl cO cHenuaidbHBIMH  cioBapsmMu. Ilonatue o pedepupoBanuu u
AHHOTHPOBAHUU TEKCTOB IO crenuanbHOCTU. [lorck HOBOM MHpOpManuu npu padboTe ¢ TEKCTaMU
U3 MEePUOANYECKUX U3JaHUN U MOHOTpa(Hii, UHCTPYKLHUI, POCIIEKTOB M CIPABOYHOHN JTUTEPATYPHI
110 paccMaTpuBaeMOi TeMaTHKe.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp Cemectp
Bcero I > 3 2
Bz yueGHoii paGoTs: n ceMZCTp CGMZCTp ceMeACTp ceMeACTp
3E KaJl. 3E KaJl. 3E KaJl. 3E KaJl. 3E KaJl.
9. q. q. q. q.
OOwas Tpyoemkocts | g 0| 3940 | 2.0 | 72,0 | 2.0 | 72,0 | 2.0 | 72,0 | 3.0 | 1080
IUCIUIIINHBI
Kourakruast pabora— |5 o 10001 0.9 | 32,0 | 09 | 320 | 09 | 320 | 00 | 320
ayIMTOPHBIE 3aAHSATHSA:
IT
PATIHCCINE SAATEL | 3 6 11280 | 0,9 | 32,0 | 0,9 | 320 | 09 | 320 | 0.9 | 32,0
(I13)
CamocrosiTenbHas 44 [160,0 | 1,1 | 400 | 1.1 | 40,0 | 1,1 | 40,0 | 1,1 | 40,0
padora
KonTakTHas
CaMOCTOSITEIbHAS 0,6 02 02 02
0
pabota 4,4 11 11 1 1
CaMOCTOSITENBHOE
M3y4YEeHHUE Pa3/IelIOB 1594 39,8 39,8 398 40,0
JIUCLIUTLINHBI
Buabl koHTpOJIA:
Buo konmpona uz YII + + +
JK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
KonraktHass pabora —
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTanus 1,0 - - - 1,0
IT
OJTOTOBKA K 356 ] ) i 356
IK3aMEHY
Bux urorosoro 3ader 3auer 3ager IK3aMeH
KOHTPOJIS:
Bun yuebnol paboThl Bcero CemecTtp Cemectp

40




1 cemectp 2 cemecTp 3 cemectp 4 cemecTp
3E Actp. 3E Actp. 3E Actp. 3E Actp. 3E Actp.
4. 4. 4. 4. 9.
Obuwias PyROSMKOCTE | g | s | 5 |54 | 2 | 54 | 2 | 54 | 3| &
JUCIUATIIAHBI
KonTakTHast padora —
ay/JUTOPHbIE 3.6 96,75 (0,89 | 24 |0,89| 24 (089| 24 |089| 24
3aHSATHS:
IT
PAICTHACCINE SABI | 36 | 96 [0,89| 24 |0.89| 24 [089| 24 |089| 24
I13)
Camocrosenbhas 44 | 1200 | 1,11 30,0 [1,11] 300 | 1,11 30,0 | 1,11 | 30
padora
KonTakTHas
CaMOCTOSATEIIbHAS 0,45 0,15 0,15 0,15
paborta
4,4 1,11 1,11 1,11 1,11
CamocTosATeIsHOE
W3y4YEHUE pa3eioB 119,55 2985 2985 2985 30
JUCIUATIIAHEI
Buabl koHTpOJIS:
Buo konmponsa uz YII + + +
IK3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0
KonrtakTHass pabora —
IPOMEXKYTOUHas 0,3 - - - 0,3
aTTecTamus 1,0 - - - 1,0
IToaroTroBka k 26.7 i i i 26.7
HK3aMeHy
B
1L HTOTOBOTO 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
AHHOTAIUs padoyeid MPOorpaMMbl THCITATITHHBI
«Dusnocopus»
1. Heapr aucuumiaunesl «dunocodpus» — cPopMHpPOBaTH y CTYACHTOB KOMIUIEKCHOE

MPEACTABICHHE O poiauM W Mecte (miocopun B CHUCTEME TYMaHHUTAPHBIX, COIHAIBHBIX |
€CTECTBEHHBIX HayK, TO3HAKOMHTHh MX C OCHOBaMH (puiiocopckoro 3HaHMS, HEOOXOTUMBIMH JUIS
pEIICHUS] TEOPETUUYECKUX U TTPAKTUUYECKHUX 3a]1ad.

2. B pe3yabTaTe M3y4YeHUS TMCUUILUINHBI 00yYaIOIMIACH JOJIZKEeH:

Oobnadamp ClienyOUMMA KOMIIETEHIIUSIMU U MHANKAaTOpaMu ux noctmkenus: YK-5.4, VK-
5.8, YK-5.9, VK-5.14.

3HaTB: OCHOBHOE COJAEpKAHME TIJVIaBHBIX (PHIOCO(YCKUX IIKOJ W  HamlpaBleHUH,
MpeCTaBUTENIed JITHX IIKOJ, CBSI3b M pasiauune uX (UIocOPCKUX HAEH, CBSI3b HCTOPUKO-
GbunocoPCKUX KOHIIETIMI C COBPEMEHHBIMH TpPOOJeMaMy WHAMBUIYyATbHOW M OOIIECTBEHHOU
KU3HU;

YMeTh: NOHUMATh U aHAJIU3UPOBATH MUPOBO33PEHYECKHE, COLUAIIBHBIE U NHIMBHIyalbHbIC
mpoOJIeMbl COBPEMEHHOM KH3HU; TPAMOTHO BECTH JHUCKYCCHIO, AHAIU3UPOBATh OCOOCHHOCTH
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MEXKYJIBTYPHOTO B3aMMOJEHCTBUsI, OOYCIIOBJICHHBIE pa3IMYUEM 3TUYECKUX, PEIUTHO3HBIX U
[IECHHOCTHBIX CHUCTEM, ONHUPAsACh HAa HapaOOTaHHBIA B UCTOPUHU (HIOCOPUN MaTEpUal;, MPUMEHAThH
HOJy4YeHHbIe (pUI0co(CKUe 3HAaHUS K PELICHUIO TPOGECCHOHATIBHBIX 3a/a4;

Buaaners: npencraBneHusiMu 0 puocodun Kak HayKe M CHCTEME IIEHHOCTEH, ee MecTe B
CHUCTeME€ TI'yMaHUTApHOI'O 3HAHMA; OCHOBAaMHU (PUIOCO(PCKOrO MBIIIJIEHUS; KaTeropualbHbIM
anmapaToM M3y4aeMoOW AMCUMIUIMHBL, (UIOCO()CKMMU METOJaMM aHalIM3a Pa3IHMYHBIX MpoOiIeM,
HaBbIKaMU  (PUIOCO(CKON KyJIbTypbl JUIsl BBIPAOOTKM CHCTEMHOIO, ILIEJIOCTHOIO B3IJIsja Ha
JENCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUH B IIEJIOCTHOM KapTHHE MUpA.

3. KpaTKOC coaecpkaHue NUCHUIIJIMHBI

Beenenune. ®unocodus, ee MPOUCXOKICHUE U POJIh B OOIIECTBE.

Pa3znea 1. OcHoBHbBIE (uiI0cOoPCKHE KO,

AnTtruHas ¢unocodus (mocokparuku, copuctsl, Coxpar, Jemokpur, [lnaton, Apucrorens,
AJUTMHUCTHYECKU-pUMCKas (unocodusi). OCHOBHbIE NPOOJIEMBbI CpeAHEBEKOBOUW ¢uocopuu u
snoxu Bozpoxaenus. @unocopust Hooro Bpemenu (XVII — XVIII BB.) Uneonorus Ipocsemenus.
Hewmernkas xknaccuueckas ¢unocodus. Pycckas ¢punocodus XIX — XX BB. OCHOBBI MapKCUCTCKOM
¢mrocopun. OCHOBHBIEC HAIPABJICHUSI COBPEMEHHON (PHIIOCODHH.

Paznen 2. ®usiocopckue KOHUENUM OLITHS M TO3HAHUSA.

[Ipobnema ObiTust B uctopuu (uiiocopuu. [loHATHS MaTEPHAIBHOTO W HACAIBHOTO.
OcHoBHble (unocodCKkre HaAMpaBICHUSA: MaTepHalu3M M ujaeanu3M. l[IpuHIUND ra06ansHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHOM KapTHUHE MUpA.

Konuenmuu npoctpancTBa U BpeMeHH B HCTOpUU (HUITO0CODUU U HAYKH.

[Ipoucxoxnaenue co3Hanus. Posib Tpyaa B IpouCX0kJIeHUU cO3HaHud. Mneanucruueckue u
MaTepualicTUYecKue KoHuenuu co3Hanus. CosHanue u Mo3r. Co3HatenbHOe U 0ecco3HaTeNbHOE.
Coznanue u s13bIK. CoO3HaHKME U CaMOCO3HAHUE.

Konnenium rooceosoruy B UCTOpUH (puiaocoduu: CeHCyaan3M, pallMoOHalIu3M, CKENTUIIU3M,
AarHOCTHIIM3M, KOHLEMIUS BPOXKIEHHBIX WJeH, anpuopus3M. JluaneKkTuka No3HaHUs: YyBCTBEHHOE U
panuoHanbHoe. OCHOBHBIE TEOPUU UCTUHBI.

Paznea 3. IIpo6aembl yenoBeka B pusiocodun.

YenoBek kak mpeamer ¢uinocockoro aHanusza B ucropuu ¢uinocodpuu. Ilpoucxoxnenue
YyeJloBeKa: IMPUPOJHBIE U COIMAJIbHBIE YCIOBHS aHTpoOIlOcoLuoreHe3a. buonormueckoe u
COIMaIbHOE B ueioBeke. IHAMBHI, MHAMBUIYaIbHOCTb, TUYHOCTb.

CMmbICnT XKM3HM W TpelHa3HaueHue dvenoBeka. JKu3Hb, cMmepTh, Oeccmeprtue. [IBuxeHue
HEHACWJINS, €ro pojib B COBpeMeHHOM ku3HU. Llenu u nenHoctu. CBoOO1a BOIM U OTBETCTBEHHOCTh
au4HOCTH. HpaBCTBEHHBIE, pEIUTHO3HbIE, SCTETUUECKUE IIEHHOCTH.

Pasnea 4. Punocopus ncropun u odmecTasa

YeloBeK B CUCTEME COIMANIBHBIX CBi3el. JIMUHOCTH M Macchl, CBOOOAAa U HEOOXOINMOCTE.
Odunocodust uctopuu: GopMaIMOHHAS U [UBUIIM3AIMOHHAS KOHIICTIIIUA UCTOPUYECKOTO Pa3BUTHSL.
[TporpeccucTckue M LUKIWYECKHUE MOJENU pa3BUTHA. [00anbHble MPoOJEeMbl COBPEMEHHOCTH.
Konuemnus ycToH4MBOro pa3BUTHs U ClIEHApUU OyayILero.

O6mectBo u ero cTpykrypa. CornuanbHas, MOJTUTHYECKAs U AyXOBHas chepsl 001mecTna.
Konuenmuu rocyaapcrsa B ucropuu ¢unocodcekoit mpiciu. ['paxkaaHckoe oO1IIecTBO U IMpaBOBOE
rocyaapcTBO.

Pasnen 5. ®dunocopckue npodaeMbl XMMHH H XHMHYECKOH TEXHOJIOTHH

Hayunoe n BHeHayuHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HAHUS, €r0 METOJbl U (HOPMBIL.
Hayunsie peBontonuu ¥ cMEHa TUIIOB pallMoHaIbHOCTU. Hayka B cOBpeMEeHHOM Mupe. JTUKa HayKu
Y OTBETCTBEHHOCTH YUEHOTO.

[Ipobnema cooTHOmIEHUsT Hayku M TexHUKH. ColuanbHble TIOCIEACTBUS HAy4YHO-
TEXHUUYECKOTO Mporpecca. DTUYECKHEe U SKOJIOTUYECKIE UMITEPaTUBBI Pa3BUTHUS HAYKH U TEXHUKH.
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MecTo XMMHH B CHCTEME €CTECTBEHHBIX HayK. OcHoBHas Hpo6neMa XUMHHU KaK HayKU H
IMPONU3BOACTBA. HGJII/I U 33Ja4Yld XUMHYECKOM TEXHOJIOTHH. Cneun(bmca XHUMHKO-TCXHOJIOTHYCCKOT'O
3HaHUA: (bYH,Z[aMeHTaHBHOG H IPUKITAAHOC, SMIIUPUICCKOE U TCOPETUICCKOC.

4. O0beM yueOHOM JUCUUIIIMHBI

Buapr yaeOHO# paboThI 3E Axan. u. Actp. Y.
O0masi Tpya10eMKOCTh IUCHUIIMHBI 10 Y4eOHOMY 5 180 135
ILUIAHY
KonTakTHas padora (KP): 1,33 48,4 32,3
Jlexuuu (Jlek) 0,89 32 24
ITpaktuueckue 3ansatus (113) 0,44 16 12
CamocrositesibHas padora (CP): 2,67 96 72
CamocTOosITeIbHOE M3YUCHHE Pa3/IeNIOB AUCITUTLIMHBI 2,67 96 72
Bujx koHTpOJIS: IK3aMeH
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl JUCUMIIIIHHBI
«Hcropus»

1 Heap aucuMminHbl — (GOPMHPOBAHHE Yy CTYACHTOB IEIOCTHOTO MPEICTABJICHUS OO0
HCTOPHUYECKOM IpoInuIoM Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUYECKOM MPOIIECCE.

2 B pe3ysbTaTe H3yYeHUsS TUCUMILIUHBI 00yYaIOIIMIACH 10JI2KEeH:

Obnadoams cleqyMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTHKCHUS

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

3HaTh:

- OCHOBHBIC 3TaIlbl U KIIFOYCBBIC CO6I>ITI/I${ I/ICTOpI/II/I POCCI/II/I 158 MI/Ipa, OCO6€HHOCTI/I paBBI/ITI/ISI

POCCUICKOTO TOCY1apCTBa, BHIAAIOIINUXCS AeATeNIe OTEeUeCTBEHHOM 1 BCeOOIIel HCTOPHH.

YMmeThb:

- COOTHOCUTH OOIIME WCTOPHUYECKHE TPOIEeCChl U OTAeNbHbIE (DAKTBI, BBISIBIATH

CYHIGCTBCHHBIG ‘IepTBI I/ICTOpI/IquKI/IX HpOHeCCOB, ﬂBHeHI/Iﬁ 158 CO6I>ITI/II\/'I; aHaHI/ISI/IPOBaTI)

COLIMAJIbHO-3HAYUMBIE TTPOOIIEMBI;

- opMynHpoBaTh U APTyMEHTUPOBAHO OTCTAWBATHh COOCTBEHHYIO TO3UIIMIO 1O PA3TMUYHBIM

npoGieMaM UCTOPHH.

Baagern:

- IPEICTABICHUSAMH 00 UCTOPUH KaK HayKe, €€ MeCTe B CUCTEME T'YMaHUTAPHOTO 3HAHHUS,

- HpeHCTaBHeHI/IHMI/I 06 OCHOBHBIX 3TaIlax B HCTOpI/II/I YeJIOBCUCCTBA U UX XpOHOHOFI/II/I;

- KaTeropuaTbHO-NMIOHSITUWHBIM alapaToM U3y4aeMOi TUCIIUTUIHHEI;

- HAaBBIKaAMHM aHaJIn3a I/ICTOPI/I‘ICCKI/IX NCTOYHHUKOB.

3 Kpartkoe coaep:xanue TUCUUILIHHBI
Pasznen 1. Ucropus kak Hayka. OcO0€HHOCTH CTAHOBJIEHHS FOCYyAapCcTBEHHOCTH B Poccum.
1.1. Hcropus B cucTeMe COLHHAJBHO-TYMAHUTAPHBIX HayK. OCHOBBI MeETO10JIOTHH
ucropnyeckoi Hayku. Hauaso rocynapcreennocru. Kuesckasi Pycs.

Mecto ucropum B cucreme Hayk. [Ipeamer ncropudeckoit Hayku. Pois Teopuu B mO3HaHUU
npoiwioro. CyuHocTs, GopMbl, GYHKIMHA UCTOPUYECKOTO 3HAHMS. VICTOYHHMKH MO OT€YECTBEHHOU
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ucropur, ux knaccubukamusa. Mcropuss Poccum — HeoThemiiemas 4aCTh BCEMHPHOW HCTOPHH;
ol1iee 1 0COOEHHOE B UCTOPUUECKOM PA3BUTHUH.

CnaBsiHCKOE OOIIECTBO B 3MIOXY PACCENIEHUs. DTHOKYJIBTYPHBIE H COI[UAIBHO-TIOJUTHYECKHE
MPOLIECCHl CTAHOBJIEHUSI POCCUMCKON rocyapcTBEHHOCTH. OCHOBHBIE COIUAIbHO-2KOHOMHYECKUE
npouecchl U crneuunduka ¢opmupoBanus QeoganbHbIX OTHoweHHH Ha Pycu. OcoOenHoctu
conuanbHoO-nonuTudeckoro passutus Kuesckoit Pycu. Ilpunsatue xpucrtuancrsa. dopmupoBanue
IIPaBOBOI CUCTEMBI.

1.2. Pycckue 3emuin B XII — Hayasne XVI BB. O0pa3oBanue Poccuiickoro rocypapcraa

[Tpuunabl  000coONeHUsT 3eMenb M KHsDKeCTB. (COIManbHO-TIONMTHYECKAs CTPYKTypa
PYCCKHX 3€Melb Iepuofa TMOJUTHYECKON pazapobieHHOcTH. DopMHupoBaHHE Pa3IUYHBIX
COLMOKYJIbTYPHBIX MOZEJICH pa3BUTHI JPEBHEPYCCKOTO OOIIECTBA U TOCYAapCTBa.

Momuroso-Tarapckoe HaimiecTBUe Ha Pych. Oxcrancusi B 3anaanyro U CeBepo-3amnajiHyro
Pycs. Benukoe xusxkectBo JlutoBckoe u Pycckoe rocynapcrBo. ColnaabHO-NOJUTHYECKHE
U3MEHEHHS B PYCCKMX 3eMJISIX B TIEPUOJ MOHTOJO-TaTapckoro rocmonactBa. Crnenuduka
¢dopmupoBanus enuHoro Poccuiickoro rocynapcrBa. Pa3zButue (eoJanbHOrO 3€MIIEBIIAJACHUS.
ConepunuectBo kHsxecTB CeBepo-Bocrounoit Pycu. IlpuumHbl BO3BBIIIEHHS MOCKOBCKOTO
kHsbkecTBa. [lepBbie  MockoBckue KH3bs. [mutpuit  Jlonckoi. KynmukoBckas OutBa, €&
ucTopuueckoe 3HaueHue. Ponb 1epkBu B 00beauHUTENLHOM Mpotecce. Cepruit Pagonexckuil.

OcoOenHocT mosiMTUdeckoro ycrpoiictBa Poccuiickoro rocynapcrsa. Wean III
Bo3HUKHOBEHHE COCIOBHOM cCHCTEMBI opraHu3anuu oOuiectBa. MectHuuectBo. I[lpeamockuiku
CKJIaJbIBAaHUsI CaMOJEPKaBHBIX 4YepT rocyaapcrBeHHoM Binacth. Bacwmii III. HMcropuueckoe
3HaueHue 00pa3oBaHus eAuHOro Poccuiickoro rocyaapcTaa.

1.3. Poccus B cepenune XVI — XVII BB.

WBan I'pO3HBII: IOUCK AIBTEPHATUBHBIX ITyTEH COLUAIBHO-IIOJUTHYECKOTO pa3BuTus Pycu.
CkJaibIBaHHE COCJIOBHO-IIPEJCTABUTENILHOM MOHApXUM U €€ OCOOEHHOCTH IO CPAaBHEHHUIO CO
ctpanamu 3anagHoit EBpomnbl. 3emckuii Cobop. M36pannas Paga. Pedpopmsr 50-x ronos XVI Beka u
ux 3HadeHue. Cynebnuk 1550r. Crornaseiii Cobop 1551r. IIpucoenunenne k Poccun IloBosxbs,
[Ipuypanes u 3amannoit Cubupu. JIMBOHCKasi BOWHA: IENW W TPUYHHBI Heyaad. OmpHYHHUHA:
IPUYUHBL, CYLIHOCTb, MOCIEACTBUA. Xo3siictBeHHOoe paszopeHune 70-80rr. XVI B. Oranml
3aKpernolieHust KpecTbsiHcTBa. DopMupoBaHue opUIIMaTbHON UIE0JIOIHH CaMOIEPIKaBHsL.

«CmyTHOE BpeMms»: oclablieHHe TOCYAapCTBEHHBIX Haudajd, T[ONBITKA BO3POXKIECHUS
TPaJMLIMOHHBIX («IOMOHTOJIbCKUX)») HOPM OTHOILIEHUN MEXAY BJIacThI0 U oOmiecTBoM. [IpaBieHue
bopuca T'onynoBa. Jhxenmutpuii 1. bospckmii naps Bacwmmit Illyiickui. Boccranune M.
bonmotnukoBa. Jhxeamutpuii II. denomen camo3BaHcTBa. [lombCKO-IIBEACKAss WHTEPBEHLIHS.
Cemubospuinaa, okkynanus MockBbl. Ponb HapoJHOro omoiueHus B 0CBOOOXKAEHUU MOCKBBI U
u3rHanuu uyxesemien. K. Munun u /1. [Toxapckuii. 3emckuii co6op 1613r. Bouapenue nunactuu
PomaHOBBIX.

Teppuropus u Hacenenue crpanbl B XVII B. Bousiaue nocnencteuii « CMyTHOTO BpEMEHN»
Ha SKOHOMHYecKoe pa3BuTue Poccun. Pazsutre Gpopm (eosabHOTO 3eMIIEBIaICHUS U XO3AHCTBA.
Coboproe VYnoxenune 1649r.: ropuamdeckoe oGOpMIIEHHE KPETOCTHOTO TpaBa M COCIOBHBIX
¢ynkuuii. Poct oOmiecTBeHHOTO pasjieneHus TpyJa u ero cnernuanusanus. Ilepeeie MmanyhakTyps
u ux xapakrep. Hauano ¢popmupoBanus Bcepoccuiickoro peiaka. ipmapku. Pazputue BHyTpeHHeH
Y BHEIIHEH TOProBJIM. YKperieHue KyrnedectBa. HoBoToprosbiii ycras. llenTpanusanus BiacTy,
Havyayio mnepexoja kK abcomotusmy. [Ipekpaimienne nesarenbHOCTH 3eMCKHX coO0opoB. M3meHeHue
pomu bospckon [ymsel. LlepkoBb u rocynapctBo. LlepkoBHBIM packoi. «byHTalHBIN BeEk».
[TpuunHbl MaccoBbIX HaponHbIX BbicTymieHHM B XVII B. I'opoackue OyHThl. Boccranue mnoa
npeaBoautenbcTBoM C. Pa3zuHa: mpu4HMHbBI, 0COOGHHOCTH, 3HAUe€HUE W mocieacTBus. Poccuiickas
MBICJIb U KyJIBTYpa B nipeaasepun HoBoro Bpemenu.
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Paznea 2. Poccuiickast umnepusi B XVIII- nayane XX B.

2.1. Poccuiickoe rocynapcrso B XVIII Beke — Beke MOgepHU3AIUM U TIPOCBELIEHUS

XVIII Bek B eBponenckon U MUpoBor ucropuu. Poccuss u EBpomna: HOBbIE B3aUMOCBSA3U U
paznuuusd. Iletp I: Goppba 3a mpeoOpazoBanue TpaauuuoHHOro odmectBa B Poccuu. OcHOBHBIE
HaNpaBJICHUS! «EBPOIEU3AIMI» CTPAaHbl. DBOJIOLUS COLMAIBHON CTPYKTYphl oOuiecTBa. BHemHsis
nosmmtuka [letpa I, e€ cBs3b ¢ mpeodOpa3oBanusMu BHYTpHU cTpaHbl. Pedopmer [lerpa I kak mepBas
MIOTIBITKA MOJIEPHU3ALIMU CTPaHbl, €€ 0cOOeHHOCTH. Pa3BuTHE MPOMBINUICHHOCTH. Y CHICHHE POJIH
rocyJapcTBa B HapallMBaHUU MPOU3BOAUTENBHBIX CUJ CTpaHbl. KoHIENIus MepKaHTWIN3MA U €€
peamm3anust B Poccun. Cosnmanue peryisipHoi apmMuu U ¢uiota. AAMUHUCTpaTHBHAs pedopma.
IlepxoBHast pedopma. Tabens o panrax. boprba ¢ koHcepBaruBHOU onmo3uiueir. OdopmieHue
a0COII0TU3Ma, OCHOBHBIE YEPThl U UCTOpUUYEcKOe 3HaueHue. [IpoBosrnamenne Poccun nmnepuei.
VYipoueHrne MeXIyHapOAHOTO aBTOPUTETA CTPAHBI.

JIBopliOBBIE TIEPEBOPOTHI, UX MPUYMHBI, COLMAIBHO-NOJUTUYECKAs] CYIIHOCTb U
nocneactsus. ®apoputuszm. Pacuimpenne npusuieruii ABopsHcTBa. JlanpHeiimas GropokpaTu3amnus
rocanmnapara. BHemHss noiutruka Bo BTopoil uerseptu — cepeaune X VIII Beka.

Exarepuna II: ucTtoku u cymHoCTh Jyain3Ma BHYTpeHHEH noiauTuku. «lIpocBenieHHbII
adcomoTr3aMy. CeKysapu3aius EPKOBHBIX 3eMeb. YIIokKeHHass komuccus. KpecThsiHCKHiT BOmpoc.
Hapoagnoe Boccranue mox mpenBogutensctBom E. IlyraueBa (mpenmochbUIKu, XapakTep,
OCOOEHHOCTH, MECTO B HCTOpUHM). YKpEIUIEHUE TIOCyJapCTBEHHOro ammaparta. [yOepHckas
pedopma. CocnoBHasi mnonutuka Exarepunst II. HoBblii ropuaumdeckuii cratyc IBOPSHCTBA.
Bremnsasa nonmutuka Poccun Bo Bropoi nonosude XVIII Beka. JlanpHeliee pacIIMpEeHUE IPaHUL]
Poccuiickoil ummnepuu.

[HapctBoBanue IlaBma I. IlombITka OrpaHu4eHMs] NBOPSHCKOM BJIACTH CAMOJEP’KABHBIMHU
cpencTBaMu. YKECTOUEHHUE MOJIUTUUECKOTO PeKUMa.

Pycckas kynpTypa XVIII Beka: OT NETPOBCKUX MHULIMATUB K «BEKY MPOCBELIECHUSD.

2.2. Poccus B XIX croseTun

[Tpomsinnenssiit nepesopor B EBponme m Poccun: obmee u ocobennoe. Baxuelme
ycnoBus nepexona Poccun k mHAyCTprUaabHOMY OOIIECTBY — pEIIEHHE KPECThSIHCKOIO BOIpoca U
OTrpaHUYEHUE CAMOECPKaBUSI.

KpecTpsiHckuii Bonpoc: atamnsl peuieHus. [lepBble moAcTynbl K OTMEHE KPEIOCTHOIO IIpaBa B
Hayane XIX B. Yka3 1803r. o «cBoOomHbix xiebomamiax», yka3 1842r. o6 «o00s3aHHBIX
kpectbsiHax». Pedopma II. JI. KuceneBa. Pemenne KpecTbHCKOTO BOIIPOCa B MEPUOJI MPABICHUS
Anexcangpa II. Ilpeanockuiky 1 NpUYMHBI OTMEHBI KperocTHoro npasa B Poccun. «Manudect» 19
¢despans 1861r. u «llonmoxeHusi»: uX colep)KkaHuEe, 3HAUEHHWE, BO3JEWUCTBHE HA pa3BUTHE
nopedopmenHoii Poccuu.

[TonbiTkM  pedopMHUpPOBaHMSI CUCTEMBI T'OCYJAapCTBEHHOTO  yrpaBieHus. [IpoexTsl
mbepanbHbIX peopm M. M. Cnepanckoro u H. H. HoBocunbuesa nmpu Anexcanape 1. Usmenenue
nosmTrdeckoro Kypca B Hagane 20-x rr. XIX B. BHyrpennsas nomutuka Hukonas 1. Ykpennenue
camojiep>kaBHOM BiacTH. JlanpHelInas NeHTpaiau3alus, OIOpOKpaTH3alus TOCYAapCTBEHHOTO
ctpost Poccun. Ycunenue penpeccuBHbIX MEP.

Pedopmbr 60-70-x rr. B 00JIAaCTH MECTHOTO YIpPABICHMS, CyJAa, apMUHU, NeYaTH U Ap.
Hcropuueckoe 3HaueHue mpeodpazoBanuii 60-70-x rr. «Korrppedopmbr» Anexcanmapa I11.

OobmectBenHoe nBmwxkenne B Poccum XIX Beka. dopmupoBaHHe Tpex TEUSHHIA:
KOHCEpPBAaTHBHO-OXPAaHUTEIBHOTO, andeparbHOTO u PagUKAIBHOTO. KoncepBarusHo-
oxpanurtensHoe HanpasineHue. H. M. Kapamsun. C. II. lleBbipeB. M. II. Iloronun. M. H. Kartkos.
K. IT. [To6enonocues. JI. Y. Unosaiickuii. C. C. YBapos. Teopust «oduimanbHON HAPOTHOCTIY.

JInbepanbHoe Hampasnenue. Hpaeitnoe wHacnenue II. S1. YaamaeBa. 3anmagHuku u
cnaBsiHodunel. K. JI. Kasenun. b. Y. Unuepun. A. U. Komenes. K. C. AkcakoB. CtaHOBIeHHE
UJIC0JIOTUH pyccKoro Jmbepanusma. JlubepanbHas OropokpaTtus u e€ posb B pepopmax 60-70-x TT.
XIX B. 3emckoe aBmxeHne. OcCOOEHHOCTH POCCUIICKOTO THOEepamn3ma.
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PamukanpHoe Hampasienue. Havamo 0CBOOOIWTENBHOTO JBIKEHUA. JeKaOpHCTHL.
dopMHUpOBaHUE HIICOJIOTHH JeKabpu3ma. DBomronus aBmxkeHus: «Coro3 cmaceHus», «Coro3
onaroneHctBusi», CeBepHoe u IOxnoe oO0mectBo. OCHOBHBIE NPOrpaMMHBIE JOKYMEHTHI.
Boccranus B IletepOypre u Ha rore. [IpudnHbl nopakeHUs U 3HAUEHUE BBICTYIUIEHUS JIEKaOpUCTOB.
[TonbITKK TIPOIOIDKUTE Tpaauiuio nekadpuctoB. Kpyxku 20-30-x ronoB XIX B. IIpeamoceuiku u
UCTOYHMKU comuanusmMa B Poccun. «Pycckuit conuamuszm» A. U. T'epuena wu H. T.
UYepnsimesckoro. [lerpamesusl. C. I'. HeuaeB n «HeuaeBmmHa». HapoaguuuectBo. M. A. bakyHuH.
II. JI. JlaBpos. II. H. Tkaues. llomuTHueckue IOOKTPUHBI U PEBOJIOLMOHHAA JEATEIBHOCTD
HapoJHUYeCKuX opranu3amuii B 70-x — Hagaie 80-x rr. XIX B. JIubepanpubic Hapogauku  80-90-
x rogoB. CraHoBienue pabouero asmwxkeHus. OcdopmieHue MapkcucTckoro TeueHus. . B.
[Tnexanos. B. U. Yabsuos (JIlenun).

Buewmnsa nonutuka Poccun B XIX B. Ilpuunnel OteuectBeHHOM BoiHbI 1812r. 3HaueHue
no6enbl Poccum B BoiiHe mpoTuB Hamosieona u ocBoboautensHoro nmoxoaa B EBpony. Poccuiickoe
camojepkaBue u «CpsieHHbi Coro3». Boctounslil Bonpoc u ero pemenue B XIX Beke. Poccust u
Hapo bl CeBepHoro Kaskaza. KpsiMckas BoliHa, €€ npuunHsbl U nocneactBus. [loautuka Poccun Ha
Jansuem Boctoke. [Iponaxa Ansicku. [lpucoennnenune Cpenneir Asuu k Poccun.

Pycckas kynbrypa B XIX B. O011ue 10CTHXXEHUS U IPOTUBOPEUHSL.

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

Teppurtopus u Hacenenue Poccuu B Hauane XX Beka. ConpaiibHasi CTpyKTypa.

OcCOo0eHHOCTH ~ COLMAIBHO-9KOHOMHUYECKOro pas3Butus Poccum B Havane XX Beka.
OObexkTHBHAs  MOTPEOHOCTH WHyCTPUAJIbHON MozaepHu3anun  Poccun. VYceunenue
roCyJJapCTBEHHOIO peryiaupoBaHust skoHomuku. Pegopmbr C. FO. Burre. Pycckas nepeBHs B
Hayasie XX BeKa.

CootHomenue nosutudeckux cwil B Poccum B Hawasnle XX Beka. Hapacranue kpusuca
camojepkasus. llepBast poccuiickas peBOJIOLUSA: IPUYUHBI, XapaKTep, OCOOCHHOCTH, ABUKYIIHE
CHJIBI, 3TaIbl, 3HaueHue. Manudecrt 17 oktsa6ps 1905 r. O6pazoBaHre NOIUTUYECKUX MAPTHHA, HX
reHe3uc, kiaccudukamus, mnporpamma, TakTHKa. [ocyaapcTBeHHas aAyMa Hadaina XX Beka —
HEPBBI OMBIT POCCHICKOrO MapiaMeHTapu3Ma. TpeThbeHIoHbCKas mosmThueckas cuctema (1907-
1914): Bnacte u ob6mectBo. CTONBINMMHCKAS arpapHas pedopma: SKOHOMHUYECKasl, COL[MaIbHAA U
MOJINTUYECKAsI CYIIIHOCTh, UTOTH, TIOCIIEICTBHS.

IlepBas mupoBasg BoiiHa W ydacthe B Hed Poccun. BimsHue BOMHBI Ha COLMAIIBHO-
HPKOHOMHYECKOE U NOJUTHYECKOoe pa3Butue Poccun. Kpusuc Biactu B roibl BOMHBI M €0 UCTOKH.
BrnustHue BOiHBI Ha IPUOIMKEHNE OOIIEHAIIMOHATILHOTO Kpu3uca. Poccrst HakaHyHE peBOJTIOLIHH.

[ToGena deBpanbCKOW PpEBOJIOLUN U KOPEHHBIE HM3MEHEHHUS B TMOJIMTUYECKOH KU3HU
cTpanbl. Bpemennoe npasutensctBo U [lerporpanckuit Coser. Ilonutrueckrue mapTuu B yCIOBUSX
nBoeBiacTus. AnbpTepHatuBbl pa3BuThd Poccum nocne @eppand. ConuanbHO-KOHOMHYECKAS
MOJIUTUKA HOBOM BilacTH. Kpusucel Biactu. KOpHHIIOBCKOE BBICTYIIEHHE U €TI0 Pa3rPOM.

Pazgean 3. Ot coBeTCKOro rocyaapcraa k coppemennoi Poccumn.
3.1. ®opMupoBaHMe U CYLIHOCTb COBETCKOro cTpos (1917-1991rr.)

BonbmieBucrckas crparerusi: nmpuuuHbsl nmodensl. IloaroroBka m mobena OKTAOPHCKOTO
BoopykeHHoro Boccranus B Ilerporpane. II Bceepoccuiickuii cbe3n CoBETOB M €ro peLICHMUS.
DOKOHOMHUYECKasl U collMajibHas MOJIUTHKA OoJblIeBUKOB. Hauano ¢popmupoBanus ofHONnapTUHHON
nojauTuyeckoi cucremsl. Pocnyck YupeaurtensHoro coOpanus. Koncrurymus 1918r. Bpecrckuii
MUD.

I'paxnaHckasi BOWMHA: NPUYMHBI, 3Tallbl, PAaCCTAaHOBKA CHJI, PE3YyJbTaTbl U IOCIJIEICTBUS.
WuTtepBeHuus: npuyuHbl, ¢GopMbl, MacmTad. HMiaeonmorus, MOJWTHUKA, MpaKTUKAa «BOEHHOTO
KOMMYHH3May.

[TonoxxeHue cTpaHbl MOCIE OKOHYAHUS TPaKIaHCKOM BOWHBI. COIMaIbHO-3KOHOMUYECKHUI 1
NOJUTUYECKUH KpU3HCHI B cTpaHe Ha pyOexke 1920-1921rr. Ilepexon K HOBOH SKOHOMHYECKOM
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nosmtuke. CylnHOCTh, IIENH, peajau3amus, IpoTUBOpeurs, cynpba wu 3HadeHue HDOIla.
YT1BepKACHUE OAHONAPTUUHON IMOJUTUYECKON CUCTEMBIL.

HanmonansHo-rocyaapcTBeHHOe cTpouTenbetBo B 20-e¢ rr. Jluckyccuun o6 oOpasoBaHHU
CCCP. I cve3n CoeroB CCCP, ero pemenus u mecto B uctopuu. Koncruryuus CCCP 1924r.

[Tomutrueckass 60oprba B maptum u rocynapcre. [locinegnue padorsr B. WM. Jlenuna o
BHYTpEHHEH U BHelHel nonutuke Coserckoro rocynapcrsa. Bosseienue U. B. Cranuna. bopr6a
C ONIO3UIMEN MO BompocaM pa3Butusi crpanbl. CepthiBaHue HOIla, kypc Ha cTpOUTENHCTBO
COLIMAJIN3MA B OHOU CTpaHe.

CCCP B rompl mepBbix matwieTok (koHer 20-x rr. — 30-e rr.). ®opcupoBaHHOE
counanuctuueckoe crpoutensctBo B CCCP. Huaycrpuanuzauus: HOpeAnoCbUIKH, HWCTOYHUKH
HAKOIUICHUs, METOJ, TEMIIbl, pe3yibTaThl. [loaMTHKa CIJIOMIHOM KOJUIEKTUBU3ALMHU CEJIbCKOTO
X035IUCTBA, €€ MPUUNHBI, SJKOHOMUYECKUE M COI[MANIbHBIC MOCIEACTBUS. [leHa «O0IbIIOro CKayKay.

dopMmupoBaHUE pexMMa JMYHOM Biacth CramMHa W KOMAaHJIHO-aJMUHUCTPATUBHOMN
CHUCTEMBI YIpaBlieHUus rocyaapcTBoMm. CpallBaHWE MApTHHHBIX W TOCYJAPCTBEHHBIX CTPYKTYP.
Homenknarypa. Ponp u mecro CoBeroB, mpodcoro30B, CyIeOHBIX OpPraHoB U MPOKYypaTrypbl B
CO371aBacMOM TOTAJIWTAPHOM TNOJUTHYECKOM cucteMe. KaparensHele opransl. MaccoBssie
penpeccuu.

[IpoGniema maccoBoil mnojaepxkku coBerckoro pexuma B CCCP. VYuuduxanus
OOIIIECTBEHHON KH3HU, «KYJIbTYpHas peBononus». boppba ¢ mHakombiciareMm. CoOMpoTUBICHHE
CTAIMHU3MY U IPUYUHBI €r0 opakeHusi. OTHOILIEHUE TOCYAapCTBa K PEJIUTHH.

Buemnsas nomutuka CCCP B 20-30-¢ rr. IlepBble MIard COBETCKOW JMIUIOMATHH.
I'enya3ckas koH(pepenmms. Mexnaynaponnoe npuszHanue CCCP. OOGocTpeHHE MOTHTHYECKOM
obOcranoBku B EBporie HakanyHe BTOpOM MHUpPOBOH BOWHBI. [lepBbie BOEHHBIE KOH(MDIUKTHI.
MIOHXEHCKOE COTJIallleHUE U €ro BIUSHUE Ha MEKIyHAapOoIHOE NoJjiokeHue. Heynauu neperoBopos
mexnay CCCP, Aunrnueii, @pannueil o npeaoTBpaiieHud BOMHBI. COBETCKO-T€pMAaHCKUNA MakKT O
HEHaIlaJIeHUU: MPUIUHBI, TTociencTBUs. COBpEMEHHBIE CIIOPHI 0 MEXITYHApOAHOM Kpusuce 1939 —
1941 rr.

CCCP Bo BtOpoit MupoBoil u Benukoit OteuecTBeHHOW BoifHe. Pemraronuii Bkiana
Coserckoro Coro3a B pasrpoM (pammusma. [Ipuunnsl u nena nobdensl. Yuactue CCCP B BoitHe
npotuB SAnonun. IToru n ypoku BTOpOil MUPOBO BOWHBI.

N3MeHeHne COOTHOLIEHHS CUJI B MUPE TIOCJIE BTOPOM MUPOBOW BOKHBI. Hayano «xomogHoin
BoHb). CCCP u CIIA. CCCP u ctpansl Bocrounoit EBpomnbl. Co3nanue «CoOnuamIucTHIecKOro
narepsp».

Tpyanoctu nocneBoenHoro pasButusi CCCP; BoccTaHOBIEHHE HAapOJHOTO XO3AHCTBAa U
nukBugamuss aroMHod  MoHomonmuu  CHIA.  VYikecTroueHuWE MOJUTHYECKOTO pPEXKHUMA U
WJICOJIOTUYECKOTO KOHTPOJIs. HOBBINM BUTOK MacCOBBIX pPENPECCUM.

[lepBoe mocnectamuHcKoe jecsaTHieTHe. Pedopmaropckue TOUCKM B COBETCKOM
pykoBojcTBe. IlOmBITKM OOHOBIEHUS «TOCYAAPCTBEHHOI'O COLMATU3Ma». OKOHOMUYECKHE
pedopmbl, monbITkH mepeBona YKOHOMUKHM CCCP Ha WHTEHCUBHBINM MyTh PAa3BUTHUS B YCIOBUSAX
HTP. XX cpve3n KIICC wu ocyxnenue kynpra JuyHocTd Cranuna. Peabuiurtanust xepTs
penpeccuit u nenoprarnuii. Homenknarypaas «imbepanuzanus». «OTTenensy B IyXOoBHOH cdepe.
[TpyunHbl 3aMeJIeHUs] TEMIIOB SKOHOMHUYECKOTO U COLMAIBHOIO pa3BUTHUs B Hadase 60-X roJos.
XXII ebe3n KIICC u koHIenus «1epexoia OT Colralin3Ma K KOMMYHHU3MY».

BHemHsAs noauTHKa B TOJbI «OTTENENN»: HAYaJIOo Mepexoa OT KOHPPOHTALMH K pa3psake
MEXIyHapoaHOH HanpsbkeHHocTu. KapuOckuit kpusuc (1962 r.): mobena MOTUTHYECKOTO
peanusma.

CMeHa BIIaCTH U MOJUTUYECKOTO Kypea B 1964 1., sxoHOMUYeckue peopmbl cepeauHsl 60-
X TOJIOB, NMPUYMHBI HMX He3aBeplleHHOCTH. Bracte m obmectBo B 1964 — 1984 rr. Kpusuc
rOCMOJICTBYIOIIEH U€0JIOrHH. [[pUUrHbBI TOJUTUKY OTPAaHUYEHHUH U 3aIIPETOB B KYJIbTYPHOU KM3HU
CCCP. JluccuaeHTCKOE MABWKEHHWE: TMPEANOCHUIKHA, CYIIHOCTh, OCHOBHBIC JTambl pPa3BUTHSL.
HapacTtanue Kpu3UCHBIX SIBJIEHUH B cOBETCKOM oO1ecTse B 70-e — cepenune 80-X ro1oB.
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Buemmnsiss momutrka CCCP B koHie 60-x Hadane 80-x TIT.. OT pa3psaIku K O0OOCTPEHUIO
MEXIyHapOoaHON oOctaHoBKH. Pa3pabotka [Iporpammer Mupa u e€ peanmsanus. BBog coBeTCKHX
BOICK B A(raHucTaH u ero rnocjiecTBUs.

Kypc Ha panukanpbHOe OOHOBJIEHHE cCOBETCKOro oodmiectBa. «llepecTpoiika»: CyIIHOCTB,
eJIH, 33]]Ja41, OCHOBHBIE 3TaIlbl, pe3yJbTaThl. HOBbIE CTPYKTYpBI FOCYAapCTBEHHOM BIIACTH, IIEPBbIE
che3apl HapoaHbIX jgenyTatoB CCCP, HOBbIe OOIIECTBEHHBIC IBUKCHUS U TOJUTHYECKHUE MApTHH,
npesusieHTckas Qgopma mnpaBieHus. «HoBoe monMTHYECKOE MBIIUIEHWE» U HU3MEHEHHE
reonomtudeckoro mojoxeHus CCCP. I'KUIT u kpax conuanucTudeckoro pedopmaropcrsa B
CCCP. Pacnag CCCP, npekparnienue cymectBoBanust KIICC. O6pazoanue CHI'.

3.2. CtaHoBJIeHHe HOBOW poccuiickoii rocyrapcrBeHHOCTH (¢ 1991- mo HacTosiee Bpemsi ).

Buyrtpennsist monutuka Poccuu. JlnbepanbHas KOHIETIIHS POCCUIUCKUX pedopM: Mmepexoa K
PBIHKY, (OpMUPOBAaHUE IPaKJAHCKOT0 00IIecTBa U MpaBoBoro rocyaapcrsa. «lllokoBas Tepanus»
sKoHOMHUYEeCKUX pedopM B Haudane 90-x romoB. Koncruryuumonusni kpusuc B Poccun 1993 r. u
neMoHTaxk cuctembl Biaacth CoeroB. Konctutyuust Poccuiickoit @Pepepaunun 1993 r.
[lonutnyeckue mapTud U OOUISCTBEHHbIE JBIKEHUS Poccun Ha COBpEeMEHHOM  JTarle.
MexHannoHanbHble oTHOIeHUs. YeueHnckas BoiHa. Hayka, KyibpTypa, oOpa3oBaHue B PHIHOYHBIX
ycioBusix. CommanbHas IeHA W TepBbie pe3yibTaThl pedopM. [lonmuThyeckue mnapTud
oOuiecTBeHHbIE IBIKEHUsI Poccun Ha COBpeMEHHOM JTarie.

Poccus B nauane XXI Bexa. CoBpeMeHHbIE NMpoOIeMBbl YesloBeYecTBa U poib Poccun B ux
pewieHuy. PerumoHanbHple U rio0anbHble HMHTepechl Poccun. CouunanbHO-3KOHOMHUYECKOE
nonoxenne P® B nmepuon 2001-2019 roga. MupoBoii GUHAHCOBBI U SKOHOMUYECKHUA KPU3HUC H
Poccus. Buemnss nonutuka Poccuiickoit @enepaunu B 1991 — 2019 rr. IlpuHuunsl BHELIHEH
nonutuku. Poccust u cTpanbl ganbHero 3apyOexbs. OtHomeHus co crpaHamu CHI. Poccus B
CUCTEME MUPOBOM SKOHOMHUKH U MEXIyHapOAHBIX CBSI3EH.

4 O0bem yueOHOH TUCHMILINHBI.

O0beM TMCUMIINHBI
Bup yuedHoii paGoTbl Axax | Actp.
3E
4. 4.

O0mas Tpy10eMKOCTb JMCIUILIHHbI 4 144 108
KonTakTHas padora — ayiMTOPHBIE 3aHATHS: 1,3 48 36
B TOM 4mcJe B (popMe NPAKTHYECKOI MOATOTOBKH
(npu nanuuuu) ) ) j
Jlexmun 0,9 32 24
B TOM 4ucIe B popMe MPAKTUYECKONW NOATOTOBKH (npu Hanuyuu) - - -
[Tpaktuueckue 3ausarus (113) 0,4 16 12
B TOM 4HcIIe B hopMe MPaKTHIECKON TIOJATOTOBKH (npu HAIuvuu) - - -
CamocrosiTeibHas padoTa 1,7 60 45
KonrtaktHas camocrositensHas pabora
(AmmK u3 VII ons 3au / 3au4 ¢ oy.) 17
CamocrosTenpHOE H3yUYCHHE Pa3IesioB JUCITUTUTHHBI (u1u Opyeue ’ 60 45
8UObI CAMOCMOSIMENbHOU pabomul)
Bua koHTpoJIs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMexXyTOYHast aTTeCTalIHsl 1 0,4 0,3
[ToaroToBKa K 3K3aMeHy. 33,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH
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AHHOTanus padoyeil MPorpaMMbl M CUUILTHHBI
«IIpaBoBenenue»

Lenap AUCHUIUIMHBI — OBJAJCHHE OCHOBAaMHU IIPAaBOBBIX 3HAHUI; (OpMHUpOBaHHE OCHOB
IIPAaBOBOM KYJITYpPbI U IPAaBOMEPHOTO MTOBEACHUSI IPAYKAAHUHA CTPAHBI.

B pe3yabTare u3y4yeHusi AMCHUIIMHBI 00Y4YAIOIIUIICS TOJIKEH:

O06Js1agaTh CIeAYIOMKUMHI KOMIETEHIIUSMU U UHIUKATOPAMU UX JIOCTHUKCHUS:
YK-11.1; YK-11.2; YK-11.3; TIK-6.1
3HaTh:

OCHOBBl POCCHMCKOW IIPAaBOBOM CHCTEMBI M POCCHUHCKOTO 3aKOHOAATEIbCTBA, OCHOBBI
opram3ani 1 (QYHKIMOHUPOBAHUS CYIACOHBIX W HMHBIX [PABOMPUMEHUTEIBHBIX U
MIPaBOOXPAHUTEIbHBIX OPraHOB;

MIPABOBBIE M HPABCTBEHHO-3TUYECKHE HOPMEBI B cpepe MpohecCHOHATLHOM NesTeIbHOCTH;
MIPABOBBIE HOPMBI, PETYJIHUPYIOIINE OTHOIICHHE YEJIOBEKa K YeJIOBEKY, OOIIECTBY, OKPY KaIOIIEi
cpene;
npaBa ¥ 00SI3aHHOCTH TPAKJTAHUHA;

OCHOBBI TPYJIOBOT'O 3aKOHOJIATEIILCTBA;

OCHOBBI X0351ICTBEHHOT0 [1paBa;

OCHOBHBIE HAIIPABJICHNs aHTUKOPPYILIMOHHON JeATENbHOCTH B PD

Ymersn:

HCIOJIb30BaTh 3TUYECKUE M IIPABOBbIE HOPMBI, PETYJIMPYIOIIME OTHOIIEHHWE YEJOBEKa K
YeNoBEeKy, OOIIECTBY, OKpY’Kalolleil cpeie, MCIONB30BaTh IIpaBa W CBOOOIBI YENOBEKa U
rpakAaHUHA IPU pa3paboTKe COLUAIbHBIX IPOEKTOB;

UCIOJIb30BaTh U COCTABJIATh HOPMAaTUBHBIE W IPaBOBBIE JOKYMEHTBI, OTHOCSILHECH K
npoecCHOHANBEHOM JEeATENbHOCTH, MPEeINPHHUMATh HEOOXOIUMbIE MEPBl K BOCCTaHOBJICHHUIO
HapYIICHHBIX MPaB;
peann30BbIBAaTh IPaBa U CBOOOABI UETIOBEKA U IPaKJaHNHA B Pa3IMYHbIX chepax
KU3ZHEJCATEIIbHOCTH.

Baagers:
HaBbIKAMH MPUMEHEHUS 3aKOHOIATEIbCTBA ITPU PELIEHUHN MTPAKTUYECKHUX 3a/1a4.

Kpartkoe conep:xanue 1HCHHMIINHBI

N —

SAINAIE N e

Nk =

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa
OCHOBBI TEOPHH TOCYJApCTBA
OcCHOBBI TEOpHUH MpaBa
Pasoen 2. Ompacnu nybnuunozo npasa
OCHOBBI KOHCTUTYIIHOHHOTO TTPaBa
OCHOBBI 3IMUHUCTPATUBHOTO TpaBa
OCHOBBI YTOJIOBHOTO ITpaBa
Koppymus kak conpagbHOe U ITPaBOBOE SIBJICHUE B COBPEMEHHOM OO0IIIeCTBE
OCHOBBI HKOJIOTHYECKOTO IpaBa
HopmaruBHOe mpaBoBOe peryiaupoBaHue 3aluThl MH(popMaruu. [IpaBoBble OCHOBBI 3aIUTHI
rOCyIapCTBEHHOW TATHBI
Pa3zoen 3. Ompacnu uacmnozo npasa
['paxkiaHcKO€ MPaBO: OCHOBHBIE MOJIOKEHUSI 0011Iel YacTH.
ABTOpCKO€ U MaTEHTHOE MPaBO U MPaBOBasi 3aIIUTA PE3yJIbTaTOB HHTEIUIEKTYaJIbHOM.
OCHOBBI XO3SIICTBEHHOTO (TpeANPUHUMATENIHCKOT0) MpaBa.
OCHOBBI CEMEHHOT0 MpaBa
OCHOBBI TPYZIOBOTO IpaBa
Pazoen 4. Ocobennocmu npagogozo pe2yniuposanus npo@eccuoHanrbHol 0esmenbHOCmU 6

OMOEJIbHbLX ompaciiax XUMUYECKOU npombslidlIeHHOCMU
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1. OcHOBBI HAITMOHAIBHON O€30MACHOCTH, TOCYIAPCTBEHHOMN TIOJIUTUKHU U

2. 3aKOHOJIATEBCTBO B 001acTH 00ECTICUCHUS SIACPHON U paMallMOHHON OE30MMaCHOCTH.

3. Oco6eHHOCTH MPAaBOBOTO PEryIMPOBAHUS TPyAa PAOOTHUKOB XUMHUYECKON
npomeinuieHHocTH HopMaTuBHO-IpaBoBasi 6a3a peryJinpoBaHusi XUMHYECKOH H
He(pTexumMuieckoii orpacau B Poccun

4. OO0beM yuyeOHOI TMCUMILIMHBI — BCE BUJIBI YUEOHOU pabOTHhI, 3.€. U Yachl I TaOIHIBI OepyTCs

u3 yueonoro miana (YII) u PITI.

ﬂ]l}l ducuunﬂuH, Uuszydaembvplx 6 medenue 00H020 cemecmpa.

O0BbeM IUCIHUNIINHBI
Bup yueOHoii padoTbl Axan. | Acip.
3E
4. 4.
OO0u1as TPy10€eMKOCTb 1M CHUIITHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,88 32 24
Jlexknuu 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padora 1,12 40 30
KonrakTHast camocTosTenbHas pabora 0.2 015
(AmmK uz VII ona 3au / 3a4 c oy.) 112 ’ ’
CamocrosiTenbHOE U3YYCHHE Pa3IesiOB JUCIUIUINHBI (u1u Opyeue ’
. 398 | 29,85
BUObL CAMOCOSIMENLHOL PAOOMbL)
Bua koHTpOJIA: 3AYET
AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«MaremaTuka»
1. Heap paucummimHbl — (GOPMUPOBAaHME Y CTYAEHTOB CHUCTEMbl OCHOBHBIX IOHSITHH,

HCIOJIB3YCMbIX IJId TOCTPOCHUSA BaXHEHUIINX MaTEeMaTHYECKUX MOHCHeﬁ Hn MAaTCMaTHU4YCCKHUX
MCTOHOB JJId OIMMCAHUA PA3JIMYHBIX XUMUKO-TCXHOJTOTMUCCKHUX TPOUCCCOB.

2. B pesyanaTe 1/13yqe}mﬂ JUCHUIIJINHBI oﬁyqalomuﬁcﬂ JOJIZKCH
06deamb CJ'IC,Z[YI-OH_[I/IMI/I KOMIICTCHUUSAMU U I/IHI[I/IKaTOpaMI/I X JOCTUKCHUA:
OIIK-1.1; OTTK-1.9; OTTK-1.18.

3HAaTh:
- OCHOBBI JU(PPEepeHInaNbHOIO U UHTETPAILHOTO UCYUCIIEHUS, TU(PPepeHInalbHbIX YPAaBHEHUH;
- MaTEMaTHUYECKHE TEOPUU U METOBI, JIEXKAINE B OCHOBE IIOCTPOEHUSI MAaTEMAaTUUECKUX MOJEIIEH;
- OCHOBBI IPUMEHEHUSI MaTeMAaTUYECKUX MOJIeNIell 1 METO/IOB.
YMers:
- BBIOMpATh MaTeMaTUYECKUE METO/IbI, IPUTOIHBIE I PElIeHUs] KOHKPETHOM 3a1auu;
- HCNOJb30BaTh MAaTEMAaTHYECKHUE IIOHATUSA, METOAbl M MOJENM M ONUCAaHWS Pa3IMYHBIX
IIPOLIECCOB;
- BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JIEXKAIINe B OCHOBE KOHKPETHBIX MPOIIECCOB;
- UCTIOJIb30BATh OCHOBHBIE METO/Ibl CTATUCTUYECKONW 00PaOOTKHU JaHHBIX;
- IPUMEHATh MaTeMaTHUYECKHe 3HAaHUS Ha MEXIUCHUIIIIMHAPHOM YPOBHE.
Bnaners:
- OocHOBaMH (hyHJAMEHTAlIbHBIX MAaTEeMAaTUYECKUX TEOPUM ¥ HaBbIKAMH HCIOJIb30BAHUSA
MaTeMaTHYECKOro arnmnapara;
- METOJIJaMHU CTATUCTUYECKON 00pabOTKH MH(MOpMAITUH.
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3. Kpartkoe coaep:xanue TUCHHUILIAHBI
1 CEMECTP

BBenenue.

[Ipeamer u meronbl MareMatuku. OnucaHue OCHOBHBIX paszienoB Kypca. llpaBuna u
TpeOOBaHUs MPU U3YUEHUU Kypca.

Pazjen 1. DiemeHTHI ajredpsbl.

YucnoBble MHOXKECTBa, KoMIUIeKCHbIE uyncia. Onpenenurenu 11 u I nmopsakos. BekTopsr:
OCHOBHBIE IOHATHUS, CKaJsIpHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEJIEHUS BEKTOPOB.
AHanuTHueckas reoMeTpus: IpsiMas Ha IUIOCKOCTH, KpuBble Il mopsanka. Matpuubl: 1eicTBUS Haj
MaTpUIlaM{, TPUBEACHUE K CTyleH4YaroMy Buay u Buny [aycca. Panr marpunsl. OOparHas
Matpunia. Teopema Kponekepa-Kamemnu. Pemenue cucreM JHMHEHHBIX —anreOpandecKux
ypaBHeHHid. CoOCTBEHHbIE YHcia U BeKTOpbl. KBagpaTnuHbie GOPMEI.

Paznen 2. ®yukuus ognoii nepemennoii. [lpexesa pynxkunu. HenpepbsIBHOCTD (PyHKIMH

Oynkuus. CrnocoObr 3amanus ¢yHkumu. llpegen ¢yskmum B TOouke. OJHOCTOPOHHHE
npezensl. [Ipenenst Ha 6eckoHeuHOCTU. beckoHeuHOo Maible 1 0eCKOHEYHO OoJibIine (PyHKIUH, UX
CBOMCTBa M B3auMHas cBsi3b. CBoMcTBa mnpezenoB. [lepBbiii U BTOpOW 3amedaTesibHbIC MPEICIbI.
HenpepbiBHOCTh (pyHKIIMM B TOUKe M Ha HpoMmexyTke. CBoicTBa (yHKIMH, HENpPEpPBIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIUM U UX KIacCUPUKALMSL.

Paznea 3. IluddepennuanbHoe ucuucjienue pyHKIMU 0JHOMH MepeMeHHOi.

[Tpou3BonHas (QyHKIMM, e€e TreoMeTpUdYecKMid M MexaHudyeckuid cmeica. IlpaBuna
muddepenimpoBanus. Tabnuma oCHOBHBIX npou3BoaHbIX. Juddepenuman ¢ynkuuum, ero
OpPUMEHEHUs K  NpUOJMKEHHBIM  BBIYMCICHHUAM.  VHBapuMaHTHOCTH  (GOpPMBI  NEPBOIO
mapdepennmana. [IpousBoguas  cinoxHoit  QyHkmuw. Juddepenmupyemocts  QyHKIHH:
olpeieieHue, TeOpeMbl O CBsI3U IU(p(HEepEeHIUPYEMOCTH C HEIIPEPBIBHOCTHIO U C CYILECTBOBAaHUEM
npou3BoaHONW. OCHOBHBIE TeopeMbl AuddepeHnnanpuoro ucuucienus: Poms, Jlarpamxka, Komm.
[TpaBuno Jlonurans (packpbiTe HeomnpeneneHHocTe). I[Ipon3BogHbIE BBICIIUX HOPSIKOB.
JlokanbHbIil skcTpemyM ¢(yHKIMU. Heo6xoanmMble U JocTaTOYHBIE yCIOBHS 3KcTpemyMma. [IpaBuio
uccieoBaHusl (YHKIIMM HAa MOHOTOHHOCTBh M 3KCTpeMyM. lIpu3Haku BBIMTYKJIOCTH M BOTHYTOCTH
¢yuxun. Touku nepermba. HeoOxoaumoe M JOCTaTOYHOE YCIOBHS Iepernda. ACHMITOTHI
(GyHKIMHU, UX BUIBI U crocoObl HaxoxkaeHus. OO0mas cxema uccieoBaHus (GpyHKIUM, TOCTpoeHHE
UX rpa(uKoB.

Pasnen 4. UuTerpanbHoe ncuuciaeHue pyHKIMU OHOM epeMEeHHOM.

[TepBooOpaznas ¢pynkuus. HeompeneneHHbIit HHTErpai U €ro cBoMcTBa. Tabiuia OCHOBHBIX
MHTETpaJIoB. METOIbl MHTErpPUPOBAHUA: HEMOCPENCTBEHHOE WHTEIPUPOBAHHUE, WHTETPUPOBAHME
MOJICTAHOBKOM, MHTErpUpPOBaHME MO 4YacTsIM. VIHTerpupoBaHHe palUOHAIBHBIX JIpOOeil.
WHTerpupoBaHie HEKOTOPHIX UPPALIMOHATIBHBIX U TPUTOHOMETpUUYECKUX (QyHKIMN. OnpeneneHHbli
WHTErpaJl, ero reoMmeTpuueckuii cmpici. CBoicTBa onpeneneHHoro uHTerpaia. ®opmyna Herotona-
Jleiibnuna. Teopema o cpelHEM 3Hau€HUM. 3aMEHA NEPEMEHHON M MHTErpUpOBaHME IO YacCTSIM B
onpezeneHHOM uHTerpaie. [IpunoxeHus OMpeNeieHHOro MHTerpaja K BBIYMCICHHIO IJIONIAAeH
wiockux ¢Guryp. [loHsATHE HECOOCTBEHHBIX MHTETPAJIOB: OIpPEICNICHHUs,, CBOICTBA, METOJbI
BBIUMCIICHHUS.

2 CEMECTP

Pa3znean S. IuddepenumanbHoe ucuucieHue (PyHKIMU HECKOJIbKUX MepeMeHHbIX. JJIeMeHThI
TEOPHUH IOJISL.

OyHKIMM JByX U 0OoJiee MEpEeMEHHBIX: OIpejesieHue, 00JIacTh ompezeNieHus, o01acTb
U3MEHEeHUs, TeOMEeTpHYecKasi HHTepIpeTays, TMHUK ypoBHs. [Ipenen ¢pynkiun B Touke. YacTHbie
Npou3BOJHbIE (Ha mpumepe (GYHKIUU JABYX MepeMeHHbIX). JuddepeHunpyeMocTs QYyHKIUH
HECKOJIbKUX NepeMeHHBIX. JlocTaTounsle ycnoBus auddepenuupyemoctu. Ilonanas npousBogHast.
[TpousBognas cinoxuHod ¢yHkuuu. Ilomaeit  auddepenuman. WHBapHaHTHOCTH MOJIHOTO
muddepeHana. AHAIUTHYECKUH MpuU3HAaK mosnHoro auddepenumana. JuddepenuupoBanue
(GYHKIMH ONHOM M JABYX NEPEMEHHBIX, 3aJaHHOW HesIBHO. YacTHblE NPOU3BOJHBIE U IIOJIHBIE
muddepeHImansl BRICIIMX MOPAAKOB. TeopeMa O pPaBEHCTBE CMEIIAHHBIX IMPOU3BOAHBIX (VIS
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byHKIMM 1ByX TepeMeHHbIX). JlokajabHble OJKCTpeMyMbl (YHKIMHM JABYX IEpPEMEHHBIX:
HEO0OXOAMMOE U JIOCTATOUYHOE YCJIOBHUS DKCTPEMyMa. Y CIOBHBIA IKCTpEMYM (METOJ MHOXKHUTEJIEH
Jlarpanxa). HauOonpliee 1 HauMeHblllee 3HaYeHUE (PYHKIMH B 3aMKHYTOH oOsactu. OCHOBHBIE
noHstuss teopun noiasd. CkamsgpHoe nose. IloBepxHoctn u jauHuM ypoBHA. IIpomsBojgHas 1o
HaIlpaBJIEHUIO. ['paMeHT CKaJSIPHOIO NOJIA U €ro cBoKcTBAa. BekTopHOoe none. JluBepreHuus mnosis.
Potop nons. CBsA3b MeX 1y I'paJJUEHTOM U IPOU3BOJIHOM 110 HAIIPABIICHUIO.

Pa3znean 6. KpaTHble MHTErpasbl.

JIBOMHOM WMHTETpan: OIpEeACIICHHEe, TI€OMETPUUYECKH CMBICI, CBOWMCTBA. BbruuciieHHe
JIBOMHOTO HWHTErpajga B JIEKapTOBOM M MOJApHOW cucTeMax koopauHat Muterpan Ilyaccona.
TpOoWHON HHTErpall: ONpPEACIICHHE, I€OMETPUUYECKUN CMBICI, CBOWCTBA. BpIuMcieHHe TPOWHOIO
uHTerpana. [Ipuioxenus ABOITHOroO U TPOMHOTO UHTETPAJIOB.

Pasnen 7. KpuBosiuHeliHbIe U IOBEPXHOCTHBIC HHTErPaJIbI.

KpuBosmHelHbIH HHTETpaJl IO KOOpAMHATAM: ONpe/eicHIe, CBOMCTBA, BhIunUciIeHrne. Pabota
B cuwioBoM mnoje. Dopmyna ['puna. KpuBonuHeliHble WHTErpaibl, HE 3aBUCIIIME OT IIYTH
uHTerpupoBanus. [loTeHuuansHas QyHKIMS, NOTEHUUaIbHOE moje. [loHsTHe MOBEPXHOCTHOTO
unrerpana. [lotok BekTtopa uepe3 moBepxHocTb. Teopema [Maycca-Octporpanckoro. ®dopmyna
Crokca.

3 CEMECTP

Pazpnen 8. Indpepennuaibabie ypaBHeHHs NEPBOr0 MOPSIKA.

Huddepenunanbaple  ypaBHEHHS: MOPSAOK, pEIIeHHe, TeopeMa CyIECTBOBAHHUS U
€MHCTBEHHOCTU pemeHusa. 3anada Kommu. YpaBHeHHs € pa3fensiolMMUCS TEPEMEHHBIMU.
Opnoponusie  auddepennnanbupie  ypaBHeHus. JluneitHple nuddepeHnnanisaple  ypaBHEHUS
MIEPBOIO MOPsAIKA. Y paBHEHHUs B MOIHBIX Auddepennnanax. MHTerpupyrommui MHOKUTENb.

Paznen 9. IuddepennuanbHblie ypaBHeHUs] BTOPOTO U #-T0 NOPSIAKA.

Juddepennnanbiable ypaBHEHHs] BTOPOTO MOPSJIKA, IOMYCKAIOIIKUE MOHWKEHHE MOPSAKa.
Jluneitaple auddepeHnranbHble ypaBHEHUS BTOpOro mopsaka. CpoiicTBa pemieHuid. JImHelHas
He3aBUCHUMOCTh (QyHKuui. Omnpenenurtens BpoHnckoro. CTpykTypa o0Iero peuieHus JTUHEHHOTo
mubdepeHManbHble  ypaBHEHHUS BToporo nopsaka. @dyHaameHTanpHas cHCTEMa pELIEHUH.
Jlunelinple omHOpOAHBIE UG (depeHInaTbHbIE YPaBHEHUS BTOPOro TMOpPSJIKAa C MOCTOSHHBIMU
kod(uimentTamu: mocTpoeHue oodmiero pemeHus. Meton Oinepa. JIuHelHbIE HEOTHOPOIHBIC
TuddepeHIraIbHble YpaBHEHUS BTOPOTO MOPsIKAa € MOCTOSIHHBIMH Koaduuuentamu. OOuiee u
YacTHOE pELIEHUs HEOJHOPOAHBIX ypaBHeHUU. JIlunelHble nuddepeHanbuble YpaBHEHUS 71-TO
HopsiIka: CBOMCTBA peEIICHUH, TEOpeMbl O CTPYKType OOILIEro peuieHus, METOJA Bapualuu
NOCTOSIHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHUS 71-TO TOpPsIKa C  I[OCTOSHHBIMU
KoddpuimeHTaMu. AJTOPUTM MTOCTPOCHHUSI OOIIEro pelieHusl.

Paznea 10. Cucremsl 1 pepeHHAIBHBIX YPABHEHMI.

Cuctembl quddepeHIMaTbHBIX YpaBHEHUI MEpBOTo Mopsaka: oOLIMe MOHATHS, Teopema
CYILLIECTBOBAHMS U €IMHCTBEHHOCTU oOmiero pemeHus. CucreMbl JTMHEWHBIX THUPPEepeHInanbHbIX
YPaBHEHHUH IEPBOTO MOPSAIKA: HHTETPUPOBAHHE METOJOM HCKIHOYEHHs. CHUCTEMBI JIMHEHHBIX
muddepeHIMaNbHBIX YpaBHEHUM MEpBOro MOpsKa: CBOWCTBA pEUICHHUI, TEOPEMBI O CTPYKType
o0IIero pemeHus, METOJ BapHallMd MOCTOSHHbIX. CHCTeMbl JUHEWHBIX OJHOPOIHBIX U
HEOJTHOPOAHBIX IH(epeHInanbHbIX YpaBHEHUI C MOCTOSHHBIMU KO3(DQUIeHTaMU. DJIeMEHTHI
TEOPHH YCTOMUMBOCTU. METOBI UNCIIEHHOTO pelieHns A1 depeHnnanbHbIX ypaBHEHUH.

Paszpnen 11. UnciioBble 1 QyHKIMOHATBbHBIE PSAbI.

UYucnoBble psAbl: OCHOBHBIE TOHATHSA, CBOMCTBAa CXOJSIIMXCA PAIOB, HEOOXOIMMBIH
NPU3HAK CXOAUMOCTH. ['apmonmueckuii psa. Psaasr dQupuxne. IIpu3Haku cpaBHEHUS PSAOB C
MOJIOKUTENbHBIMU ueHaMmu. [lpusnak [lamamOepa. VHTerpanbHBIA M paJUKaIbHBIN MPH3HAKU
Kommu. 3nakouepenyrommecss psapl: npusHak JleliOHuia. 3HaKONMEpeMEHHBIC PSIbI: TTOHSTHS
a0COJIIOTHON U YCIIOBHOM CXOAMMOCTH, IPU3HAK a0COIIOTHON CXOJIMMOCTH, CBOMCTBA aOCOIIOTHO U
YCIIOBHO CXOJSIINXCS PSIIOB.

QOyHKUMOHANBHBIE Ps/Ibl: OCHOBHBIE MOHATHS, 00JacTh CXOAMMOCTU. CTENeHHBIE DPSJIBL:
paauyc, WHTEpBai, oOjacTh cxomuMocTH. CBoWCTBa cTeneHHbIX psaoB. Psaner Teimopa u
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MaksiopeHa: cBOMCTBa, yCIOBHE CXOJUMOCTH psiia K UCXOAHON (DYHKIMM, OCHOBHBIE PA3JIOKEHHSL.
Paznoxenne ¢pyHkuuu B psiag MakiiopeHa ¢ OMOIIbI0 OCHOBHBIX pa3iiokeHuil. [ maBHOe 3HaueHHe
bynkuun. DxBuBaieHTHbIC QyHKIMU. [Ipumenenue psagoB Teiopa 1 MakimopeHa Jisi BEIYUCICHUS
IIPENIEIIOB.

4 CEMECTP

Pasnen 12. Teopus BeposiTHocTeidl. CoydaiiHble BeJMYMHBI W HX 3aKOHBI
pacnpeaeneHus.

[Ipenmer Tteopum BeposiTHOCTeH. Cmydaiinbie coObITHs. [IpOTHBONONOKHBIE COOBITHS.
HeszaBucumsble coobiTis. OTHOCHTENBbHASA YacToTa. Kiaccuyeckoe n reoMeTpudeckoe onpezeacHue
BEPOATHOCTH. OJIEMEHTapHasi TEOpUs BEPOSATHOCTEH. MeToabl BBIUMCIEHHUS BEPOSITHOCTEM.
[TpocTpancTBO 3neMeHTapHbIX coObITHH. Kiaccuueckoe omnpeneneHue BepOosATHOCTH. Anrebpa
COOBITHII: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHH, IMPOTHBOIIOJOXKHBIX COOBITHH, CymMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITMH, OOpa3yOLIMX MOJHYI TIpynmy. AKCHOMAaTHYECKOe
ornpezeneHue BeposATHOCTU. CTaTUCTUYECKOE ONpEAEICHUE BEPOSTHOCTU. Y CIIOBHAS BEPOSTHOCTD.
TeopeMbl O BEpOSTHOCTH TPOU3BEIEHHUS 3aBUCHUMBIX M HE3aBUCHUMbIX coObITHi. [lonHas
BeposATHOCTh. [loBTOpHBIE McnbITanusA. Dopmyiia bepHyinu. JIokanpHas U MHTETpaIbHaAs TEOPEMBI
Myaspa-Jlamaca. ®opmyna Ilyaccona.

[lonsaTre ciny4yallHOM BENWYMHBL. JIUCKPETHBIE M HENPEPBIBHBIE CIy4YalHbIC BEIUYMHBI.
3aKkoH pacripesiesieHusl ciy4yaiiHoi BenuuuHbl. DYHKIMS pacnpeiesieHus, ee CBONCTBa, rpaduk.
[InoTHOCTE pacnpeneneHus: HEMPEPHIBHOM CIy4yallHOM BEJIWYUHBI (IJIOTHOCTH BEPOSITHOCTH).
®opmyJia JUisl BEpPOSITHOCTH MONAJAHKsI HEIPEPBIBHOM CIIy4allHOM BEJIWMYMHBI B JAHHBIA MHTEPBAJI,
BBIPQXCHHBIN Yepe3 IMIOTHOCTh BEPOSTHOCTH, T€OMETPUUECKHUM CMbICI (opMyJibl. buHOMHanbHOE
pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpPHOE pacHpeleleHHE, HOPMAIbHOE
pacrpeaeieHue, SKCIOHEHIMAIIBHOE PACIpeICICHUE.

Pazgen 13. MaTeMaTu4ueckasi CTATUCTHKA.

[Ipenmer matemaruuyeckoil craTucTUKU. OCHOBHBIE 33/1a4d MAaT€MaTUYECKOM CTATUCTHUKH.
Beibopounsiii meron. Cratuctuueckoe omucanue. Bpibopku. I'mctorpamMma M MOJUTOH YacToT.
Craructuueckast (amnupudeckas) QyHKIUs pacnpenesneHns. BeiOopoyHble XapaKTepUCTUKU U UX
pactipenenenus. CocrositenbHble, 3()(EKTUBHbIE CMEIIEHHbIE W  HECMEIEHHbIE OLIEHKU
napameTpoB. CTaTUCTHUYECKOE CpellHee, CTAaTHUCTHYecKas JMCIIEPCHsl U CTaTUCTHYECKOE Cpe/IHee
KBaJpaTUYHOE KaK TOYEYHBIE OLIEHKM HEH3BECTHBIX: MAaTEMaTHYECKOIO OXKHIAaHHWA, AUCIIEPCHUH,
CPEIHETO0 KBaJPATHYHOI'O OTKJIOHEHHWs. JlOBEpUTENBHBIE WMHTEPBAJIbl U HHTEPBAIBHBIC OLICHKH.
JloBepuTenbHbIE OLIEHKM HEHU3BECTHOW BEPOSITHOCTH MO OOJbIIMM BbIOOpKaM. JloBepuTenbHas
OIICHKa MAaTE€MAaTHYECKOr0 OXWJAHUS IPU HEU3BECTHOM aucnepcud. JloBepHUTENbHAs OLEHKa
CPEIHEro KBaJpaTMYHOIO OTKJIOHeHHs. TouHble BbIOOpOYHBIE pachpeneneHus: CrprojeHTa (t-
pacnpesenenue), @Dumepa-Cuenexkopa (F-pacnpenenenue), IlupcoHa ()*-pacmpesieiieHue).
ITpoBepka CTAaTUCTUYECKUX THUIIOTE3. MaTeMaTHUeCKUe METOAbl IPOBEPKH CTATHCTUYECKUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPESLIUU.

4. O0beM y4eOHOI THCUMILITUHBI.

Cemectp
Bun yuednoii Bcero 1 2 3 4
padoThI 3F Akan. 3E Axkan. | 3E | Axkan. | 3E | Akan. 3E Axkan.
4. . 4. . .

Oomas 5 180
TPYA0EMKOCTh 19 684 5 180 4 144 5 180
JAUCHUILTHHBI
KounrakTHan
padora - 8 | 288 [266| 9 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
ayJINTOpPHbIE
3aHSATHS:
Jlexriyu 4 144 1,33 48 0,89 32 0,89 32 0,89 32
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IIpakTnueckue
sarsatus (113)

144

1,33

48

0,89

32

0,89

32

0,89

32

CaMocTosiTeILHAS
padoTa

288

2,34

84

1,22

44

2,22

80

2,22

80

KonrtaktHas
CaMOCTOSATEIbHAS
pabota

CaMOCTOSITEIBHOE
U3yUYCHHE Pa3JIeNIOB
JIMCIATUIMHBI

0,4

287,6

2,34

0,4

83,6

1,22

44

2,22

80

2,22

80

Bupa konTpos —
3a4er ¢ oneHKO

Bua xouTposs —
IK3aMeH

108

36

36

36

KonTakTHast pabora
—  IIPOMEXKYTOYHAas
aTTecTaiys

IToaroroska K
9K3aMEHY.

1,2

106,8

0,4

35,6

0,4

35,6

0,4

35,6

Buja urorosoro
KOHTPOJISL:

3auger ¢
OLICHKOM

IK3aMeH

IK3aMeH

IK3aMeH

Bup y4eonoii
padoThI

Cem

ecTp

Bcero

3E

Actp.

3E

Actp.

3E

Actp.

3E

Actp.

3E

Actp.

Oomasn
TPY/I0€MKOCTh
JTUCHHUILINHBI

19

513

135

108

135

135

KoHTakTHast
pabora —
ayIMTOPHbIE
3AHATHA:

216

2,66

72

1,78

48

1,78

48

1,78

48

Jlexun

108

1,33

36

0,89

24

0,89

24

0,89

24

IIpakTHueckue
sanstus (113)

108

1,33

36

0,89

24

0,89

24

0,89

24

CamocTosiTeJbHaA
padorta

216

2,34

63

1,22

33

2,22

60

2,22

60

KonTakTHas
CaMOCTOSATEIbHAs
pabota

CaMOCTOSTEITBHOE
H3y4eHHUE Pa3IeiioB
JIUCLIUILINHEI

0,3

215,7

2,34

0.3

62,7

1,22

33

2,22

60

2,22

60

Bun xonTpoas —
3adeT ¢ OLEHKOM

Bua xonTposs —
IK3aMeH

81

27

27

27

KonrakTHas pabora
—  IPOMEXYTOYHas
aTTecTanus

IToxroroska K
JK3aMEHY.

0,9

80,1

0,3

26,7

0,3

26,7

0,3

26,7

Bua urorosoro
KOHTPOJIS:

3auder ¢
OIIEHKOM

IK3aMeH

IK3aMeH

IK3aMeH
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AHHOTaNUA padoyeil NPOrpaMmMbl JUCUMUIIIIHHBI
«Du3uKa»

1. leJab AUCHUILUIMHBI — IPHOOPETEHHE O0YUYAIONUMUCS 3HAHUH 10 OCHOBHBIM pa3zesiaM (QU3HKU
Y YMEHUIO MPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUIINHAX.

2. B pe3yabTare u3y4eHusi JMCHUIIMHBI 00y4YAIOIIMIACH J0JIKEH:

Ooéaadamp cneryrolmMMHA KOMIIETEHIIUSMHI U UHAUKATOPaMH UX JTIOCTHXKEHUS:

OIIK-1.3; OIIK-1.11; OIIK-1.20

3uamo:

- (usmueckre OCHOBBI MEXaHUKH, (U3UKH KOJNeOAHWW W BOJH, DJEKTPUUYECTBA M MarHeTU3Ma,
AIIEKTPOAMHAMUKY, CTATUCTHUYECKOW (U3MKH M TEPMOJMHAMUKH, KBAHTOBOH (DH3UKH; CMBICI
dbyH1aMeHTaIbHbIX (DU3MYECKUX 3aKOHOB, IMPHUHIMIIOB W IMOCTYJIATOB; UX (DOPMYIHPOBKU U
IpaHUIBl TPUMEHUMOCTH; CBSI3b HIMPOKOTO Kpyra (U3WYECKUX SBJICHUH C (yHIaMEHTAIbHBIMU
MPUHILIMIIAMU U 3aKOHaMH (PU3MKH; OCHOBHBIE METOJIbI PEIICHUS 3a7ad MO OMHCAHUI0 (PU3NUECKHUX
SIBJICHHIA; METOABI 00paOOTKH Pe3yIbTaTOB (PH3UUECKOTO IKCIIEPUMEHTA.

Ymems:

- IPUMEHSTHh TEOPETUUECKHE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO/Ibl UCCIIEJOBAHUSI IIPU PEILICHUU
pohecCHOHANBHBIX 3a/1a4; MPOBOJIUTH PACUEThI, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOTO JIeNaTh
00OCHOBAaHHBIE BBIBOJbI; AHAJIM3UPOBATH pPE3YJbTaThl HAONIOJEHUH M SKCIEPUMEHTOB C
MPUMEHEHHEM OCHOBHBIX 3aKOHOB W MPHUHIMIOB (U3HMKHU; OMPENEsITh XapakTep (pusmdeckux
IPOIIECCOB MO KOMIUIEKCY 3KCIIEPUMEHTAIBHOW MH(POPMALUU MPH TOMOIIH TpaduKOB, TAOIHIl U
YpaBHEHUI; IPEACTABIATH 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO U TEOPETUUECKYI0 HH(POPMAIIUIO B
YCTHOW M NMUCHBMEHHOW (popMe, B TOM HYHCIE C HCIOJIH30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUM.

Bnaoems:

- HaBBIKAMU paboOTHI C MIMPOKUM KpPyroMm (pu3N4ecKUx MpHOOpOB M 000pYHOBaHMS; HaBBIKAMHU
000CHOBaHHUS CBOUX CY>KJI€HUI U BBIOOpA METO/1a UCCIIEIOBAHMUSL.

3. Kparkoe conep:xxanue IMCUMILIAHBI

Pazoen 1. Ocnosvi mexanuxu.

Kunematuka Ttouku. Mexanuueckoe paBukeHue. Tpaekrtopus. IlyTe mnepemenieHue.
Cxopocte U yckopeHwe. OTHOCHUTEIBHOCTh JBWKEHHUS. THIBI JBIKEHUS B KHHEMATHKE.
PaBHOMEepHOE U paBHONepeMeHHOE JBWkeHHe. ['paduueckoe mpeiCcTaBICHUE IBUKEHHE.
CBobOogHoe manenue tena. PaBHOMepHOE JBMKEHUE TIO OKpYKKHOCTH. OCHOBBI JUHAMUKH. [lepBbiii
3akoH Hprotona. MHepumanbubie cucteMsl otcuera. [Ipunnun otHocutensHocT ["anunes. Macca.
Cuna. Btopoit 3akon Hpiotona. YciaoBusi paBHOBecus Tell. 3aKOHBI COXPAHEHHS B MEXaHHKE.
Hmnynece Tena. 3aKk0H COXpaHEeHUs UMIylbca. Mexanuueckas pabora. MomHocTs. MexaHnuueckas
SHEPTUs Tejla. 3aKOH COXPAHEHHWsS DHEPrUM B MEXaHHMKE. MexaHnuecKue KojeOaHWs W BOJIHBIL.
['apmonnueckue koneOaHusi. Marematudeckuii masaTHuk. [IpykuHHBI MasTHUK. [IpeBparienue
SHEPTUM TPU TAPMOHHMYECKHX KosieOaHusX. PacmpocTpaHeHre MeXaHWYECKHX BOJH B YIPYTHUX
cpenax.

Pazoen 2. Ocnosvi monexynapuoi ¢huzuxu.

OCHOBHBIE MOJOKEHUSI MOJIEKYISIPHO-KUHETUUECKON Teopuu. AToMHas runore3a. Macca u
pazmep Monekyn. Yucno Asoragpo. MpeaneHbli ra3. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYEeCKOW Teopuu. AOCONIOTHAsI TeMIepaTypHas IIKajla. YPaBHEHHE COCTOSIHHS HIEAbHOTO
ra3a. MzorepMuueckuii, "30XOpHBIN U N300apHbIi nporecchl. CMech uaeanbHbIX ra3oB. [lonsTe o
dazoBbIX mepexoaax. BzaumHble mpeBpalieHus KUIKOCTeH U ra3oB. McmapeHue M KOHIEHCAIIMS.
HacpleHHbIi 1 HeHACBIEHHBIN MTapbl. Kunenue »uakocTu. BiaxxHocTh Bo31yXa.

Pa3zoen 3. Ocrnogvl mepmoounamuxu.

Ileppoe Hawano TepmMoavHaMUKW. BHyTpeHHsAss »Heprus. KoinuecTBo  TEmIOTHI.
Tennoemkocts BemectBa. Pabora B Tepmoaumnamuke. IlepBoe Hawanmo tepmomuHamuku. W ero
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NPUMEHEHHE K Pa3jIMYHbIM IporeccaMm. AanaldaTHeIA mporecc. BTopoe Hauano TepMOIUHAMUKH.
Heob6patumocts mporeccoB B npupoje. [lonstre o BTOpoM Hayaie TepMOAuHAMUKHU. [TpuHImn
neuicTBus TemaoBeIX apurareneii. KII TemnoBeix asurareneii. MacanpHas TemioBas MalllnHa.

Pasoen 4. Qusuueckue 0CHOBbL MEXAHUKU.

[Ipeamer kunematuku. Ilepememienune, ckopocTh, yckopeHue. Kunematuueckue
XapaKTEPUCTUKU BpallaTeIbHOro JBMKEHHUA. 3aKoHbl HbroToHa. 3aKOH BCEMUPHOTO TATOTEHUSI.
3aKOH BCEMHUPHOrO TArOTeHMs. [[BH)KEeHME Tena mepeMEeHHOM Macchl. YpaBHeHus Memiepckoro.
®opmyna [{uonkosckoro. Yupyruii 1 Heynpyrui yaapsl mapos. MOMEHT UHEPLMU MaTepUaTIbHOU
TOUYKH U TBepJoro tena. KunemaTnka rapmonnueckux konebanuil. Juddepennmansuoe ypaBHeHue
rapMoHHYecknx KojeOanuid. [ToHsITHE O 3aTyXamIIUX W BBIHYXICHHBIX KojeOaHusx. BomHOBOe
JIBUKEHHE. BOJIHBI MPOAOIBHBIE U MTOIIEPEUHBIE.

Paszoen 5. Monexynapnas gpuzuxa u mepmoouHamuxa.

DNeMEeHThl TEePMOJWHAMHUKN W (u3ndyeckor KuHETHKU. WneanpHbId ra3. Pacnpenenenue
bonbiiMana u ero oOmedusudeckuid cMbici. PeanpHblii Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunamuueckuit metonq B ¢usuke. PaBHOBecHble cocTosHuA. Hawana tepMoaMHaMUKH.
[{uknel. DHTpONHSI M €€ CTAaTUCTUYECKOe TOJIKoBaHWE. SBieHme mepeHoca. Huddysus. 3akoH
Ouxka. TermnmonpoBogHocTh. 3akoH Pypre. BHyTpenHee Tpenue (Bs3K0CTh). 3akoH HpioToHA.

Pa3zoen 6. Dnekmpocmamuka u nocmosiHHbLLL 2IeKMPULECKULL MOK.

3akon Kynona. Teopema Ocrtporpaackoro-I'aycca. [umnons. J(udnekrpuku B
AIIEKTPOCTATUYECKOM I10JIE.

Pa3zoen 7. Dnexmpomaznemusm.

3akon  Awmmnepa. 3akon  buo-Capapa-Jlammaca. Cunma  Jlopennma.  Marneruku.
DJIeKTpOMarHuTHasl MHAYKUUA. Y paBHeHHe MakcBeia.

Paszoen 8. Onmuxa.

Nnrtepdepennus BonH. dudpaxius BonH. [lonspuzanus BonH. TemnoBoe uznyueHue. 3akoH
Kupxroda. 'nnoresa [Tnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO M3TydeHus. Dpdekt Kommnrona.
Snepnas monens atoma. [loctynarsl bopa. Atom Bogopoaa no bopy.

Pazoen 9. Dnemenmot keanmogoti puzuxu.

I'unoresa ne bpoiinsa. BonHoBoe ypasHenue LllpennHrepa 11 cTallMOHApHBIX COCTOSTHUM. OMBITHI
HITepna-I'epnaxa. MHorosnexktponHsiit atom. pdext 3eemana. [punun [laymu. Ksantossie
craTuctTudeckue pacnpeneneHus boze-Oinmreitna u ®epmu-/Iupaka. @ononsl. 3akonsl Jlebast u
OlHITeHa. XapaKTepUCTUKHU Apa: 3apsii, Macca, SHEPrus CBA3H HyKJIOHOB. SiepHble peaklnu.
dyHTaMEHTAIbHBIC B3aUMOICUCTBUS U OCHOBHBIE KJIACCHI DJIEMEHTAPHBIX YACTHII.

4. O0beM y4eOHOI TMCUMILIHHBI.

Beero Cemectp
Bun yue6HO# paboTh Ne l No 2 Ne 3
3E | Axanx. u. 3E Axan. 4. 3E Axan. 4. 3E Axan. 4.
Dl e 14 504 2 72 6 216 6 216
JIACIIUTIIIUHBI
Kourakruas pabora — | s | 500 | g9 32 2.7 96 22 80
ayIAMTOPHbIE 3AHATHS:

Jlekuuu 2,2 80 04 16 0.9 32 0.9 32
[Ipaktuueckue 3anarus (I13) 2,2 80 0,4 16 0.9 32 0.9 32
JlaGoparopusie pabotsl (JIP) 1.4 48 - - 0.9 32 0.4 16
CamocTosiTeibHasi padoTa 6,2 224 1,1 40 2.3 84 2.8 100

KonTakTHas caMOCTOSITETbHAS
CaMOCTOﬁTI;?Ii(:IToae U3y4EHUE 62 L1 23 28
224 40 84 100
Pa3eNoB AUCIUILIHHBI
Buabl KOHTpOJIS:
3auem c OUeHKOll - - | - | - - -
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IK3aMeH 2 72 36 1 36
KonrakTHas padora — 0.8 0.4 0.4
MPOMEIKYTOUHASL aTTECTAITUS 2 1
[ToaroroBka K 3K3aMeHY. 71.2 35.6 35.6
Bua uTOroBOro KOHTpPOJIs: 3ager IK3aMeH IK3aMeH
Beero Cemectp
Bun yueGHOM paboThI Ne l Ne 2 Ne 3
3E | Actp.u. | 3E | AcTp. u. 3E AcTtp. u. 3E AcTtp. 4.
it MO IO 14 380 2 54 162 6 162
JUCIHAIUINHBI
Kourakruas pabora — | ¢ | 50 | g9 24 2.7 72 2.2 60
ayTUTOPHBIEC 3aHATHSA:

Jlexuun 2,2 60 04 12 0.9 24 0.9 24
[Ipaktuaeckue 3austus (113) 2,2 60 0,4 12 0.9 24 0.9 24
JlaGopaTtopusie paboTsI (JIP) 1.4 36 - - 0.9 24 0.4 12
CamocTosiTejibHasE padoTa 6,2 168 1,1 30 2.3 63 2.8 75

KonrtakTHas camocTosiTenpHas ) ) }

CamocTto };e)za60T0ae 3y4eHne 6.2 L1 23 28
MOCTOSITEIEHOE U3yUYCHU 168 30 63 75
pa3aenoB JUCLUILIMHEL

Buabl KOHTpOJIS:

3auem ¢ oyeHKoil - - - - -

IK3aMeH 2 54 27 1 27
KonTakTHast pabota — 0.6 0.3 0.3
IPOMEKYTOYHAs aTTEeCTaLUs 2 1
[ToaroroBka K 9K3aMEHY. 53.4 26,7 26,7
Bujg MTOroBOro KOHTpOJIA: 3auer IK3aMeH IK3aMeH
AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«O0mas u HeopraHuveckass XuMusD)
1 Leap AUCHUNIMHBI — TPUOOPETEHHE 3HAHUM W KOMIETEHIMH, (QopMuUpoBaHUE

COBPEMEHHBIX MPEICTaBICHUH B 00J1aCTH TEOPETUUYECKUX OCHOB XUMUHU M XUMHUU 3JIEMEHTOB.
2 B pe3yabTaTe H3y4eHUs! AUCHUILINHBI 00YYAIOLIUIICS 10JIKEH:
Obnadamye cneayoUMU KOMIIETEHIUAMHU U HHAMKATOPAMH UX TOCTH)KEHUS:
OIIK-1.4; OIIK-1.12; OIIK-1.13; OIIK-1.21.

3name:

— JJIEKTPOHHOE CTPOCHHUE aTOMOB U MOJICKYJT;

— OCHOBBI TEOPUU XMMHUYECKOU CBSI3U B COCAMHEHUSAX Pa3HbIX TUIIOB, CTPOEHUE BEILECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKaHUs XUMHUYECKHUX IPOLECCOB U XapaKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,

— METO/Ibl OIMMCAHUSI XUMUYECKUX PABHOBECHUI B PACTBOPAX JIEKTPOJIUTOB;

— CTPOEHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COCIMHEHUIA;

— MOJYYECHUE, XMMUYECKUE CBOKWCTBA ITPOCTBIX U CIIOKHBIX HEOPTaHUYECKUX BEILIECTB.

Ymems:

— BBIIOJIHATH OCHOBHBIE XUMHUYECKHE OIEPALUHU, ONPEAEHATh TEPMOAUHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIIMI U PaBHOBECHBIE KOHLIEHTPAIIMU BEIIECTB;

— HUCTOJIB30BATh OCHOBHBIE XUMUUYECKUE 3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIE JaHHBIE
JUTSL peteHus MpoeCcCHOHANBHBIX 33/1a4;

— IIPOTHO3UPOBATH BIUSHUE PA3IUYHBIX (PAKTOPOB HA PABHOBECHE B XMMHUECKHUX PEAKIIHSIX.
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Braoemy:

— TEOPETUYECKUMHU METOJIaMU OIHMCAHUS CTPOEHUS U CBOMCTB IPOCTBIX U CIOXKHBIX BEIIECTB
Ha OCHOBE DJJIEKTPOHHOI'O CTPOCHHMS MX aTOMOB M TMOJOKEHHUS B IEPUOJUYECKONH CHUCTEME
XUMHUYECKHX 3JIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pabOThI B XUMUYECKOU TabopaTropuu;

— 9KCIIEPUMEHTAILHBIMU METOJIaMH ONPEACTICHUS HEKOTOPIX (PU3NKO-XUMHUECKUX CBOMCTB
HEOPraHWYECKUX COCTUHEHHUI.

3 Kpartkoe conep:kanue JMCHHIITHHbI

Pazoen 1. TlpuHIMTIBI XUMUT

1.1 Ctpoenue aroma.

BonHoBBIC cBolicTBa MarepuaidbHbIX OOBEKTOB. YpaBHeHue je¢ bpoinsa. CooTHomieHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre o kBaHTOBOM MexaHuke U ypaHeHuu lpeaunrepa.

1.2 Ilepuonnueckuii 3aK0H U EpUOIUYECKasi CHCTEMA.

CoBpemenHas (HopMyJTUpOBKa MEPUOTUIECKOT0 3akoHa. [lepuoanyeckas cuctemMa M €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE SJIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B IMEPUOIUYECKOM
cucreme anneMeHToB /.M. MeHnaeneesa.

1.3 OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI.

Crenenu okucieHus. BaxkHeilmme OKUCIUTENTW W BOCCTAHOBUTENM. BakHeWine Ccxembl
MIPEBPAILCHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.

1.4. Xumuueckas CBsI3b U CTPOCHHE MOJIEKYI.

KoBaneHnTHass cBsi3b, OCHOBHBIC MOJIOKEHHS METOJA BAJIEHTHBIX CBs3eil. Paccmorpenue cxem
NEPEKpPbIBAaHUS ATOMHBIX OpOuTaneld Mnpu oOpa3oBaHMU CBsi3ell B Moiekynax. ['uOpuausanus
BOJIHOBBIX (yHKIMI. OCHOBHBIE TOJOXKEHUS MeToAa MOJIeKyJspHbIX opOutaneir (MO JIKAO).
Meton T'mmnecnu. OOmme cBeaeHHUS O KOMIUIGKCHBIX —COCOMHEHMSIX, KX CTPOCHHE.
MexmornekynsgpHas 1 BHYTPUMOJIEKYJISIpHAst BOAOPOAHAs CBs3b. MOHHas CBsA3b Kak MpeesibHbIN
cily4yail KoBaJIeHTHOW cBsizu. OOmue mNpencTaBiICHUS O MEXMOJIEKYISIPHOM B3aUMOIEHCTBUM:
OPUEHTALIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOJIEHCTBHS.

1.5. TlonsATHE O XMMHYECKON TEPMOJINHAMUKE.

TepMmoanHamuueckue (GyHKINN COCTOSHUSA (XapakTepucTuueckue GpyHkuun). BHyTpeHHss sHeprus
U OHTANBIHNS, UX QU3NYECKUIl CMBICI. TepMOXUMHUS U TePMOXUMHUYECKHE ypaBHeHUs. 3akoH ['ecca
u cinenctBuss u3 Hero. [loHsTHe 00 3HTpomMM, aOCONIOTHAs PHTPONMSI U CTPOECHUE BELIECTBA.
M3MeHeHne SHTPONMHU B Pa3IMYHBIX IIPOLECCAX.

1.6. IToHsiTHE O XUMUYECKOW KHHETHKE. XMUMUUECKOE PaBHOBECHE.

OnHocTaniTHBIE M CIIOKHBIE PEaKIMK. 3aKOH JIeHCTBYOMUX Macc. KoHCTaHTa CKOpOCTH peaKIluu.
MonekyIapHOCTh U TMOPSAOK pEaKkUMH. 3aBUCUMOCTb CKOPOCTH PEaKIUU OT TeMIIepaTyphl;
SHTAJIBINUS AKTUBAIIUU. | OMOTE€HHBIN U T€TePOTreHHbIN KaTaaus.

HctunHoe u kaxyiieecss paBHoBecus. KoHcTaHTa XxuMHuYecKoro paBHoBecHs. CmelleHue
XUMHUYECKOro paBHOBecusl, npunuui Jle-lllarense — bpayHa.

Oneprusi ['m606ca, ee CBs3b ¢ SHTpomMHMEr W dSHTaIbnued. OU3HUECKUN CMBICT YHEPTUU
['n66ca. DHTponuiHBIA W SHTAIBNUKAHBINA (akTopbl mpouecca. CBsa3b AG°: ¢ KOHCTaHTOU
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

IIpomecchl,  compoBOXKJamoIuMe  OOpa3oBaHME  JKUIKUX  MCTHHHBIX  pacTBOPOB
HERJIEKTPOJIIUTOB M DJIEKTPOJIUTOB. ACCOIMHPOBAHHBIE W HEACCOLMHUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp aucconuanuu. Koncranta nucconuanuu. PaBHOBecMe B CHCTEME, COCTOSIIEH U3
HaCBILIEHHOI'O pacTBOpa MajopacTBOPUMOIO 3JIEKTPOJUTAa M €ro KpuUcTaluioB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COEIMHEHMH. PaBHOBecue aucconuanii BOJbI, HOHHOE NPOU3BEICHHE
BO/JIbI M €r0 3aBUCUMOCTB OT TeMrneparypsl. [llkana pH. ['uaponus conen.

Pazoen 2. Heopranudeckas XuMust
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2.1. Xumus s-31eMeHTOB. 2.2. XuMHUs p- SJIEMEHTOB.

Bonopon-nepBelii  3J€EMEHT NEPUOJUYECKOM CUCTEMBI, €r0 JABOMCTBEHHOE IIOJIOXKCHHE.
Onementsl 1-2 u 13-18 rpynn nepuoaMyeckoil cHCTEMbl. 3aKOHOMEPHOCTM B H3MEHEHUU
JJIEKTPOHHBIX KOH(UIypauui, BEIMYMH pPAJUYyCOB, 3JIEKTPOOTPULATEIBHOCTH U HSHEPruu
VMOHM3ALMM aTOMOB. THUIIMYHBIE CTEICHW OKHUCICHHS. XMMHMYECKHE CBOMCTBA IPOCTBIX BELIECTB.
3aKOHOMEPHOCTH B CTPOECHHHM U CBOWMCTBAaX OCHOBHBIX THUIIOB COEIUHEHHM, MX IIOJIy4YEHHE.
[TpuponHbIe cCOEIMHEHNS, IOTYyUYEHUE U IPUMEHEHHUE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 351eMeHTOB.

OnemeHTbl 3—-12 rpynn MNepUOJUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AJIEKTPOHHBIX KOH(HUTYpaIuii, BEIMYNUH PAINyCOB, SHEPTUM WOHH3AIMH, XapPAKTEPHBIX CTETICHEH
OKHUCJICHHS, KOOPIAMHAIIMOHHBIX 4HCed aTroMoB. [IpupogHble COETUHEHUS, T[OIy4YeHHE U
COIOCTaBJICHHE (PU3NYCCKUX M XMUMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHHWE W CBOWCTBA
OCHOBHBIX TUIIOB coeinHeHU. OcoOeHHocTH f- AIeMEeHTOB.

4 O0bem yueOHOH TUCHHMILINHBI

Beero Cemectp
Bua y4eOHoii padoThI 1 2
3E Akan.4u. | 3E | Akaag.u. | 3E | Axkan. u.
OOmaA TPy SMIKOCTE 12 432 7 252 5 180
JUCIHATUTHHBI
Konraxruas padora - 5,36 193 | 3,11 112 |2722 80
ay/INTOPHBIE 3AHATHS:
Jlekuuu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32 0,89 32 - -
JlaGopatopusbie pabotsl (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTenbHasi padora 4,67 168 2,89 104 1,78 64
KoHTakTHas caMocTosITeTbHAs 0.2 i 0.2
pabora 4,67 2,89 1,78
CaMocTosATeIbHOE U3YUYCHHE 167.8 104 63.8
pa3aenaoB AUCIUANIMHBL ’ ’
Buasbl koHTpOIA:
JK3aMeH 2 72 1 36 1 36
KonraktHas pabora — 0.8 0.4 0.4
MTPOMEKYTOYHAS ATTSCTAIIHS 2 ’ 1 ’ 1 ’
IToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Buj M TOroBOro KOHTPOJIS: IK3aMeH IK3aMeH
Cemectp
Buj yueOHoit padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
Cames! o OaIEe: 12 324 7 189 5 135
JIVCIIUATUTAHBI
Konraxrnas pagora - 5,36 193|301 112 |222| 60
ay/INTOPHBIE 3AHSTHSI:
Jexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3austus (I13) 0,89 24 0,89 24 - -
Jlaboparopusie pabots (JIP) 2,66 72 1,33 36 1,33 36
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CamocrosiTeibHast padoTa 4,67 126 2,89 78 1,78 48

KoHTakTHas caMocCTOsSTeIIbHAS

0,15 - 0,15
pabora

4,67 2,89 1,78

CamocTrosiTeTbHOE U3yUCHUE 125.85 78 47,85

pas3aciioB AUCIHUIIIIMHBI

Buasbl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27

KonTakTtHas pabora —

0,6 0,3 0,3
MIPOMEKYTOUHAsSI ATTECTALIMS 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl JUCUMILTIHHBI
«BBenenue B HHGOPMAIIHOHHbIE TEXHOJIOTHI)

1. lleab AMCUMIVIMHBI — O3HAKOMJIEHHUE CTYJEHTOB C TEOPETUUYECKUMHU, IPAKTUUECKUMHU U
METOA0JIOTMYECKMMHU OCHOBAMH COBPEMEHHBIX MH(OPMALMOHHBIX CHUCTeM. B paMkax u3ydeHus
JUCLUIUIMHBL Y CTYAEHTOB (POPMUPYIOTCS TEOPETHUYECKHE 3HAHUSA U TNPAKTUUYECKUE HABBIKU I1O
MHCTPYMEHTAJIBHBIM CpPEJCTBaM IMporpaMMHOro otecrneueHus. CTyAE€HTHl M3y4alOT Ha IPAKTUKE

BU/Ibl UH()OPMALIMOHHBIX TEXHOJIOTHI.

3az[alm AUCHUIIIMHBI — ano6peTeHHe CTYACHTaMH IHPOYHBIX TCOPCTUYUCCKHUX 3HAHUHN U

NPAaKTUYECKUX HABBIKOB B 00JaCTH MH(POPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yjibTaTe H3y4YCHUA TUCHUITJIUHBI oﬁyqaloumiflcsl JOJI/KCH:

Obnadamye cneayoMMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JIOCTUKEHUS:
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 pe3ynbrare ocBOSHUS TUCIUTUINHBI CTYICHT JTOJIKEH:
3namo:

- TIpOIecChl, METOABl  TOHUCKa, cOopa, XpaHEeHHs, OoOpabOTKH, MPEICTaBICHUS,
pactpocTpaHeHus] HH(OPMAILMKU U COCOOBI OCYIIECTBICHHUS TAaKUX MPOIECCOB U METOJIOB

(MHpOpPMAaIIOHHBIE TEXHOJIOTHH )

— COBpPEMCHHBIC HHCTPYMCHTAJIBHBIC CPCAbl, HNPOTPAMMHO-TCXHUYCCKHUC HJIaTCI)OpMLI

)51

MMporpaMMHBIC CpEACTBA, B TOM YUCIIC OTCYHCCTBCHHOI'O IMPOU3BOACTBA, UCIIOJB3YCMBIC IJIA

pelieHus 3aaa4 npodeccuoHalbHOM 1eATeTbHOCTH, U TPUHIIUIIBI UX PaOOTHI.
Ymems:

- BLI6I/IpaTB U HCIOJIb30BaThb COBPCMCHHBIC I/IH(bOpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHLIC n
HHTCJUICKTYAJIbHBIC TCXHOJOTMHU, HWHCTPYMCHTAJIBHBIC CPEAbI, MPOTPaMMHO-TEXHUYCCKHUEC
HJ'IaT(I)OpMBI U MporpaMmMHbBIC CPEACTBA, B TOM YUCIIC OTCUCCTBCHHOI'O IMMPOU3BOACTBA, HJIA

pelieHus 3aaa4 npodeccuoHalIbHOMN 1eATeIbHOCTH

— AHAJIM3UPOBATH HpO(I)CCCI/IOHaHLHBIe 3aaa4u, BBI6I/IpaTB M HCIO0JIB30BaTh noaxonasmue MUT-

TEXHOJIOTHUH.
Bnaoemy:
— HaBBIKaMU pabOTHI ¢ JexkamuMu B ocHoBe UT-pemenuit JaHHpIMU

— HaBBbIKaMH IMPUMCHCHU COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaLII/IOHHBIX

u

HHTCJICKTYaJIbHBIX TCXHOHOFI/Iﬁ, HHCTPYMCHTAJIbHBIX Cp€aAcCTB, B TOM qucJie

OTCUYCCTBCHHOTO ITPOU3BOACTBA, IJId PCIICHUA 3a1a1 HpO(bCCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH.
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3. Kpartkoe cogep:xanue TUCUMIIIMHBI

1 cemecTp — OcHOBBI HHPOPMALMOHHBIX TEXHOJIOTHI
Pa3neu 1. BBenenne B nHpOpMAanMOHHbIE TEXHOJIOTHH.

1.1. CTpykTypa ornepanuoHHBIX CUCTEM, MMaKEeThl MPUKJIAAHBIX MTporpamM, Microsoft Office.
Knaccugukarnus nporpaMmHbIX cpeAcTB. CHCTEMHOE W MPUKIATHOE MPOrpaMMHOE OOeCIeyeHHe
ITK. O630p onepanuonubix cuctem (OC). I[Ipunuunsl co3manust u coctaB OC: supo, uHTEpPEIic,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, MoaynbHblli npuHuun noctpoenus. Cpena
WINDOWS: okHa, ux 371ieMeHThI, pab0Ta B MHOTOOKOHHOM PEXUME.

1.2. TexcroBeiii pegaktop WORD, penakTopbl MareMaTH4eCKHX M XMMHUYECKUX (POPMYIL
Bo3smoxHOCTH co3maHus 3ekTpoHHBIX mpeseHTauuid (Power point). Co3gaHue [10KyMEHTOB
pa3nu4HbIX (OpM (CTAaHIAPTHBIX M HecTaHAapTHHIX). Co3laHue W PEeJaKTHPOBAHUE TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTHYECKUMH U XUMHUYECKUMHU (popMyTamu.

1.3. Tabmmunsrii nporeccop EXCEL: 0630p, Tunsl U ampecanus sideek, Gopmar siueexk,
BCcTpoeHHbIe (yHKIMHU, popmaTrpoBanue Tadnui. EXCEL: Bo3moxxHOCTH TaOIUYHOTO pelaKkTopa
U WCIIOJI30BAaHUE €ro Ui pelieHuss MHPOPMAIMOHHBIX W HMHXXKEHEpPHBIX 3amad. llocTpoenme
rpaduKoOB U JUArpamm.

1.4. EXCEL. Onepanuu ¢ maccuBamu. Pazpa®oTka u peannzanus NpOCTEUIINX aJrOPUTMOB
C HCIOJBb30BAaHHEM BO3MOXKHOCTEH peaakTopa (HaXOXACHHE MaKCUMAaIbHOTO (MHHMMAILHOTO)
AJIEMEHTAa BEKTOpA U MAaTPULIbl, HAX0XJAEHUE CYMMBbI JIEMEHTOB BEKTOpA U MaTpPHIIbl, BHIYUCICHHUE
MaTPUYHBIX BbIpaKeHUN). Perienre BRIYUCIUTEIBHBIX 3a/1a4 C UCIIOJIb30BaHueM Tabmuil. Pemenue
CJIAY c ucnosnp3oBaHueM oOpaTHON MaTpUIIBL.

1.5. EXCEL Iloctpoenue rpadpukoB u nuarpamm. PacueT QpyHKIIMOHAIBHBIX 3aBUCUMOCTEM
U TIOCTPOCHHE TpaUUecKuX M300paKeHHI ¢ UCTOIb30BaHUEeM cTaHnapTHeIX QyHKwuid EXCEL u
mactepa ¢yHkiui. I[locTpoeHne TMOBEPXHOCTEH C MCHOJIB30BAaHMEM MacTepa JAuarpaMM.
ITocTpoeHne nuHUM TpeHaa.

Pa3nes 2. AiiropuT™Mbl M OCHOBBI IporpaMMupoBanns Ha sisbike MATLAB.

2.1. AaropuTmsbl, TUIIBI aropuT™MOB. [loHATHE anropuT™ma u ero cBoiicTBa. CriocoOb! 3anucu
aIropuTMOB. MOAYJIBHBIN MPHUHIMII TIOCTPOCHUS aITOPUTMOB M IporpaMM. Ilaker koMIbroTepHON
matematuku MATLAB. XapakTepucTUKH  S3BIKOB  NPOTPaMMHUPOBaHUA. ODBOJIOLUSA U
KJIacCU(UKaLUs S3bIKOB MPOrpaMMHUpPOBAHUS, HMIIEpPATUBHbIE, (YHKIUOHAJIbHBIE, JIOTUYECKUE,
00BEKTHO-OPUEHTHPOBaHHbIE, MX  KoMOuMHauuu. [loHATHA  TpaHCIALMH,  KOMIMIALUH,
UHTEPIIPETAllMY, HUX pa3auuus. SI3bIKM NPOrpaMMHUpPOBAaHUS BBICOKOTO YpoBHs. CTpyKTypHOE
nporpaMMupoBaHue, ero ocobeHHocTH. O030p MakeToB KOMIBIOTEpHOW MaremaTtuku — Matlab,
Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTYpbl M MNPUHLUIBI  CTPYKTYpPHOTO
IPOrpaMMUPOBAaHUs, WUIIOCTpanus. ba3oBble anropuTMuU4eckue KOHCTPYKLUHU (ClIeOBaHME,
BETBJIEHUE, TOBTOpEHHE), WX peanuzanmu. Omeparopsl s3blka mporpammupoBanuss MATLAB.
OcHoBubie pematenu (solvers) MATLAB pans peanu3anyuy  BBIYUCIUTENIBHBIX aJTOPUTMOB.
bubnuoreka crangapTHeix pyHkuui size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (YHKIMM OJHOM M JBYX IepeMeHHBIX. Mcmoiab3oBaHHe
¢byukuii  plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue
rpauKOB(3aroJ0BKH, MOJMUCH MO OCSM U TIp.).

2.4. Onepauuy HaJ MacCUBaMHU: BEKTOPaMHM W MATPHUIIAMM - CIIOXKEHUE, YMHOKECHHE,
TPaHCHOHUPOBaHKE, oOparieHue (inv), BEIYMCIEHHE HOPMBI (norm), panra (rank) u ompeaenuTens
MaTpulbl (det ). ANTOpUTMBI HAXO0XK/IE€HUS MaKCUMaJbHOTO, MUHUMAaJIbHOIO 3J€MEHTa B MAaCCUBE,
ITOPUTMBI COPTUPOBKH U UX peanu3anus (Hanpumep, Selection Sort).

Pa3nea 3. Unciaennsie MeToabl. Peanusanus npocreiimunx anroputmos B cpeae MATLAB.
3.1. YwucieHHBIE METOJbI, XapaKTEPUCTUKA U HMX OCOOCHHOCTH, TOHSITHE CXOJIUMOCTH
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MEeTO/Ma. DJIEMEHThl TEOPUH IMOTPEUTHOCTEH, KiacCUUKAIUs TOTPEITHOCTEeH, aOCoNoTHAS W
OTHOCUTEIIbHASI MOTPEIIHOCTh, MOHATHE (DYHKIUKM HOPMBI. BBelIeHHE B CTAaTHCTHUKY. AJTOPUTMBI
JUIsL CTaTUCTUYECKON 00paboTku uH(OpMamu (BBIYUCICHUE TOYEYHBIX U MHTEPBAJIbHBIX OIICHOK
pe3yiabTaToOB U3MepseMon BenuuuHbl), ux peanuszanuu B [IKM MATLAB. HWcnons3oBanue
¢dbyHkumii min, max, median, var, polyfit, polyval.

3.2. Ilpubnmxenune Qynkuuii. MaTepnonsuus mMHorowieHamu. KycodHass MHTEPIIONSAIUS
(crutaiin). Omnenka mnorpemHocTH. @yHkiun MATLAB s pabotel ¢ MHorowieHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BebluncieHue OINpenesaeHHbIX HHTErpajioB, ajIrOPUTMbl METOJOB MPSIMOYTOJIBHHUKOB,
Tpaneuuii ©1 CHUMIICOHA, OLIEHKAa IOrPELIHOCTM METOJIO0B. Peanusaius aJropuTMOB UYHCIEHHBIX
METOJIOB BBIUUCIICHUS OINPEEICHHBIX HTErpaioB B cpene MATLAB, npuMmeHenue craHgapTHBIX
¢ynkuuii trapz, quad, integral

3.4. UccnenoBanue (yHKIMM OJHOW IepeMEHHOH. PelieHne HETWHEHWHOTO YpaBHEHUS
f(x)=0. Otpenenue kopHed. AJITOPUTMBI YTOYHEHMs] KOpHS (METOJA IIOJIOBUHHOTO JIEJECHMS,
HeioTona, mpocroit urtepanuu). CpaBHUTEIbHBIE XapaKTEpUCTUKU. Peanusanusi ajaroputMoB B
cpene MATLAB mo 6510k- cxeMaM | ¢ UCIIOJIb30BaHUEM peraTesei roots, fzero.

3.5. HccnenoBanue ¢yHkuMu ofHOW mnepeMeHHou. [lomck »skcTpemyMa (QyHKIHH
BoluncnuTenbHble aNrOPUTMbl HaXOXKJIEHUS JIOKAJIBHBIX M TJ00AlbHBIX 3KCTPEMYMOB (METOA
JIEJICHUs OTpe3Ka MOMojaM, METOJ 30JI0TOr0 CEUeHHsl), UX pealu3aluu Mo OJOK- CXeMaM U C
ucnonbp3oBanueM pemarens fminbnd B cpene MATLAB.

Pasnen 4. Komnbiorepusblie cetu. ba3bl 1aHHBbIX.

4.1. KoMmbloTepHbIE CETH: TOMOJOTHUU CETeH, MX XapaKTEepPUCTUKHU. TOMOIIOTUU CeTeil:
3Be3[Has, LIMHHAs, KojblieBass. CeTH 3aKpbITOrO THUIMA: JIOKAJIbHBIE U pACIpPENEICHHbIE CETH,
KOpIopaTuBHbIE ceTU. lIporpamMmMHO-TeXHHUYECKOE oOOecrneueHue: aJpecanus, OIlepaluoHHas
CHUCTEMa, aJamnTephl, IpalBephl, MPOTOKOJbI (0COOBIC SA3BIKM, HAa KOTOPBHIX OOMEHHBAIOTCS
uHpopmanueit koMneloTepsl B cetu, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnoGanpuble cetu pasznuyHoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxHoctu cetn HWuHtepHer, Cucrtema TenexkoH(epeHUUH. DIEKTpPOHHAs IOYTA.
Hoctyn k wuHoOpManmoHHBIM pecypcaMm. 3amurta uHbopmaruu. [lonarue O6e30macHOCTH
KOMIIBIOTEPHON HMH(OpMAIMK: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JIAHHBIX, 3alIUTa OT
BHECEHUS W3MEHEHUN HEYNOJIHOMOYEHHbIMH 50 5MIlaMH, COXpaHEHHWE TalHbl IEpPErNuCKd B
AJIEKTPOHHOM CeTH AJITOPUTMBI 3alIUTHl HH(MOPMAIMK: METO/IbI 3aIlUThI, KOMIIbIOTEPHBIE BUPYCHI U
O6oppba ¢ HuMU. MeToapl peanu3alMM 3alIUThl MHQOpPMAIMK: MPOrpaMMHbIE, ammapaTHHIE,
OpraHHU3alIOHHBIE.

4.3. Wudopmannonusie cuctembl. CucTeMbl ynpaBieHHs OaHkamMu M 0a3aMH JaHHBIX.
Pensunonnas Mmonens naHHbIX. CTpyKTypa 3amucH, METOAbl AocTyna K uHpopmanuu. OO6MeH
JaHHBIMU ¢ Jpyrumu npuioxeHussMu WINDOWS: TekcToBbIMU peakTopaMy U 3JEKTPOHHBIMU
TabIUIIaMU.

4.4. Pensaumonnas 0a3a nmanHelx ACCESS. I'maBHoe OKHO, MEHIO KOMaHJH, IIaHENIb
uHCTpyMeHTOB. Co3/1aHue M OTKphITHE 0a3bl JaHHBIX. BBOA M pelakTUpOBaHKE TaHHBIX B PEXHME
TabIMLBl W pexume KoHCTpykTopa. dopmupoBaHue 3ampocoB. 3ampochkl MPOCThlE U
MHOTOTabJIMuYHBIE, 3apockl ¢ ycaoBusMu. Co3nanue oTyeToB M (opM. TexXHOJIOTHs peanu3anuu
npocreiimux 3aaau cpeacrsamu CYBJ] ACCESS.

2 cemectp — IIpoduiabHoe nporpaMmMHoe odecredeHue sl pelieHne 3a/1a4
npogeccuoHAIBLHOM eI TeJIbHOCTH

Paznea S. IIKM Python u oco0eHHOCTH ero peajmM3anuy Ui pelIeHUs] PacYeTHBIX 3aJa4 B
XHUMHHM U XUHMHYECKOIl TeXHOJIOTHH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIH A3BIK porpaMMmupoBanus Python: 0630p. Ocobennoctu
U CBOWCTBAa OO0BEKTHO-OpHMeHTHpoBaHHOTO mporpammupoBanusi (OOIIl). Cosmanue w
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ucrnonb3oBanue auctpudyTtuBa Anaconda. Mudpactpyktypsl Spyder, Jupiter, CTpykTypa s3bIKa.
OCHOBHBIE CTPYKTYpPBI JaHHBIX (CITUCOK KOPTEX, OOBEKTHI) U ONEpaIii HaJ HUMHU. AJTOPUTMBL.
OcHOBHBIE AITOPUTMUYECKHE KOHCTPYKIMH (CJe0BaHuE, BETBICHUE, IIUKIIbI) U X pealu3alus B
Python.

5.2. Benenne B mporpammupoBaHue Ha si3bike Python. CtpykTypa mporpammbl, OTCTYIIBI,
MOJIyJIH, OTepaTopbl, QPyHKIHH (MMECHOBAaHHBICE U AHOHHMMHBIE), ocoOeHHOCTU. CTaHOapTHBIC H
HecTtaHmapTHele ¢GyHKIuM Python (oOmero HasHadeHHs, MaTeMaTH4YecKHe, oOpaboTKa CTpOK,
BBO/I/BBIBOJT).

5.3. Pa3pabotka anropuTMoB, IPOrpaMMUPOBaHKE U OTJIaKa nmporpamm Ha Python (B cpene
Spyder). Ynpasnstonme konctpykuuu if, for, while.

5.4 O0G30p mMpeaMeTHO-OPUEHTUPOBAHHOW OMOMMOTEKH Momyneid Python nmns HayuHBIX M
WH)KEHEPHBIX BbluMciIeHuil SciPy (Momynu scipy u numpy, a takxke matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa AaHHbIXx NumPy mjisi BEKTOPHBIX M MAaTPUYHBIX BBIYMCIICHUN
ndarray. OCOOCHHOCTH BBINOJIHCHUS JICUCTBUW HAJ MaTpUIaMu (CIOXKEHHE, BBIYUTAHHE,
yMHOXeHue, oOpamienue) Ha s3bike Python. Mudopmanmonnsie MaTpuuHble QyHKIUU (HOpMAa,
ompenenurenb, panr). Meronsl ndarray — T, copy, shape, size, ndim u 1p., uHAEKCHpOBaHHE,
MaTpuyHOe mpou3BenaeHne U GpyHkuun Mmomyis numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python c mcmonpzoBanuem monayins matplotlib. dyukuuun
monaysst matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
napaMeTpoB U aHHOTUPOBAHUE TPa(UKOB.

Pazgen 6. MeToabl BBIYMCIANTEIbHON MaTeMaTUKH. OCHOBHBIE 3Tanbl pelleHUs 3aJa4 Ha
IBM. Pemenne cucrem JIuHeHHBbIX ajireopandyeckux ypapuenmii (CJIAY).

6.1. IlpsiMble U UTEpaLlMOHHbIE YMCIECHHBIE METOJbl. DJIIEMEHThl TEOPHM IOIPEIIHOCTEH.
[Tonsstue HOpMBI. OcobeHHOCTH MamMHHOW apudmernku (kpatkuid 1moBTop). OcobeHHOCTH
BBITIOJIHEHUS JIeHCTBUI Hajl MaTpullaMu (CIIOKEHHE, BbIUUTAHHE, YMHOXEHHE, OOpallleHHe) Ha
a3bike Python, nHdopmanrionnsie MaTpuuHble PyHKINU (HOpMa, OIPEEIIUTENb, PAHT).

6.2. Pemenne cucreM nuHeiHbIX anreOpanyeckux ypaBHeHuit (CJIAY). IlocranoBka
3anaun. [lorpemHoctu. MeToasl ¢ HMCHOJIb30BaHUEM OOpaTHOM MaTpHIl U METOJA MPOCTHIX
utepaiuii. Pemmenne CJIAY B Python ¢ ucnonb3oBanuem moayneit numpy.linalg u scipy.linalg. u
¢bynkuwmii det, rank, inv, cond, norm, solve.

6.3. O630p meronoB pemenuss CJIAY. BolunciaurenbHas yCTOWYMBOCTb, CXOJUMOCTb
MeT010B. OOYCIIOBIIEHHOCTh CHUCTEMBI JIMHEWHBIX anreOpanyeckux ypaBHeHuid (CJIAY) u udwmcino
00yCIIOBIEHHOCTH.

Pa3znen 7. O0padoTka pe3ynbTaTOB M3MepeHHsl 0JHOM BeanuuHbl. IIpnbanmxkenne pyHkuun
MHOIO4JICHAMH ¢ OJHOW He3aBHCHMMOM nepeMeHHOM. PemieHue cucreM HeJIMHEHHBIX
ypaBHenuii (CHY) ynciieHHBIMH MeTOAaMU.

7.1. OOpaboTKa OKCIEPUMEHTAIBHBIX JaHHBIX. T[OYEUHbIE W WHTEPBAIHHBIC OIICHKH.
®ynkuuu Python. Onpenenenue kpurepus CTeioZieHTa

7.2. Tlpubmmwxkenue QyHkMA. MeToabl HWHTEPIOISAIMA 3aBUCUMOCTEH C  OJHOU
HE3aBUCHMOI1 nepeMeHHON. MHTepnonsauoHHblii MHOTOWIeH Jlarpanxka, peann3anus B Python.

7.3. Tlpubmwxkenue QyHkmin. MeTonbl anmpoKCUMAIlMd 3aBUCUMOCTEH C  OJHOU
He3aBUCHMOI nepeMeHHOH. Meron Hammenbmux kBaapatoB (MHK). Mcnonb3oBanue (yHKIHiA
Python gms  ammpoxkcumammu  u  MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AnroputMBbl METO/Ia MPOCTOM UTepanuu U Meroaa HeiotoHa - Padcona st pemenus
CHY. CxopocTh CXOTUMOCTH, OLIEHKHU TorpeimHocty. Peanuszanus metonos B Python.

7.5. MeToauka HCIONb30BaHUs pelaTesneld B MoayJie scipy.optimize, pyHKIUM root scalar,
root.
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Pasnen 8. Pemienue 3a1a4 MHOrOMEpPHOI ONTHMHU3ALMHU YMCJICHHBIMH MeTOAAMHU. AHAJIM3 U
pemienne nuddepeHHAIBLHBIX YPABHEHUI YN CIEHHBIMUA METOAAMM.

8.1. Knaccudukanus 3a1a4 1 METOJOB ONTHUMHU3ALMKA. METO ] TpaJueHTHOTO cIycka. MeTo
nehopMUpyeMOro MHOTOrpaHHuKa. Peanm3amus metonos B Python.

8.2. Berpoennsie metonbl SciPy. Beibop pemarens B moayse scipy.optimize BerpoenHbie
MeToel SciPy, dyHkuy minimize scalar, minimize.

8.3. ANropuT™MBl METOJIOB perieHus nuddepeHuanpbHbIX ypaBHeHHH. MeToasl Diisiepa u
ero moaupukanuu. Peanmnsanus meronoB B Python. Beibop pemarenst B moayse scipy.integrate,
¢bynkuuu solve ivp, solve bvp.

4. O0beM TUCUMIIMHBI M BUbI Y4eOHOH padoThl

Cemectp
Bcero
Bun yaebHoli paboThI I cemectp 2 cemectp
3E Axkan. 3E Axkan. 3E Axkan.

9. 9. 9.
OO0mas Tpy10eMKOCTb 6 216 4 144 ) 79
AUCHUILINHBI
KonTakTHas padora — ay1iMTOpHbIE 3,78 | 136 2,36 85 1,42 51
3aHAITHSL:
B TOM 4YHKCIIE B (POpME MPAKTHUECKON 1 36 0.5 13 0.5 13
MIOATOTOBKH
Jlexuuu (JI) 0,47 17 0,47 17 - -
[IpakTuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HcCIie B (hopMe MPAKTHIECKON 0.5 13 0.25 9 0.25 9
MTOJITOTOBKH
JIaGoparopusbie pabotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHCIIE B (OpME MPAKTHIECKON 0.5 18 0.25 9 0.25 9
MIOATOTOBKH
CamocrositesibHas padora (CP) 1,22 44 0,64 23 0,58 21

[TepepaboTka yueOHOro MaTepuaa 0,06 2 0,06 2 - -

IloaroToBka K MMPAKTUYICCKUM
3aHATUAM

0,17 6 0,06 2 0,11 4

[ToxroroBka k 1a00paTOPHBIM 0,31 11 0,06 2 0,25 9

paboTam

[ToaroroBka K K3aMeHy 0,36 13 0,36 13 - -
[ToaroroBka Kk MPOMEKyTOUYHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJTIO

Jlpyrue BUIbI CaMOCTOSTEIBHON 0.17 6 0.06 ) 0.11 4
paboThI

Buabl KoHTpOJIsA

3auer - - + +
IK3aMeH + + - -
KonTakTHas camocrosiTenbHas paboTa 0,4 0,4 -
CaMOCTOSTENPHO N3YUYEHHUE PA3/IETIOB 1 35.6 1 35.6 - i
THACIIATUINHEI

Bua uTOroBOro KOHTpOJIs: IK3aMeH 3auer
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Cemectp

Bcero

N 1 cemectp 2 ceMecTp
Bun yueGHoM paboThI
3E Altcia;[. 3E A(t:lTp. 3E A(t:lTp.

OO0mas Tpy10eMKOCTb 6 162 4 108 ) 54

AHCHMILINHBI

KonTakTHasi padoTa — ay1uTOPHBIE 3,78 102 236 | 63,75 | 142 | 3825
3aHATHS:

B TOM 4HCIIe B (hOpMe MPAKTHICCKON 1 27 0.5 13,5 0.5 13,5
MTOATOTOBKH

Jlexruu (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75
B TOM 4HCIIe B (hOpMe IPAKTUIECCKON 0.5 13,5 0.25 6,75 0.25 6.75
ITOATOTOBKH

JlabopaTopHsie paboTsl (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM 4HCJIe B (hOpME TPAKTUICCKON 0.5 13,5 0.25 6.75 0.25 6.75
MTOATOTOBKH

CamocrositesibHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

ITepepaboTka yuebHOro Marepuaia 0,06 15 0,06 15 - -

IToaroroBka K IMPaKTHUICCKUM

0,17 4,5 0,06 1,5 0,11 3
3aHATUAM

[ToaroroBka k 1a60paTOpHBIM 031 | 825 0.06 15 025 6.75

paboTam

[ToaroroBka K 3K3aMeHy 0,36 9,75 0,36 9,75 - -
[ToaroToBka K MpoOMEXyTOUHOMY 0.17 45 0.06 15 0.11 3
KOHTPOJIIO

Jlpyrue BUJbI CAMOCTOSITENIbHON 0.17 4,5 0.06 1.5 0.11 3
paboThl

Buabl KOHTpOJIs

3auer - - + +
JIK3aMeH + + - -
KonTakTHas camocTosiTenbHas paboTa 0,3 0,3 -
CamocTosiTenbHO U3YUYCHHE Pa3/IeTIOB 1 26.7 1 26.7 - i
JUCLUIUIMHBI

Buj nTOroBOro KOHTpoJIs: JK3aMeH 3auer

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI
«HHKeHepHasi 1 KOMIIBIOTEPHAS rpauKa»

1 Heap nucuMniMHbl — HAYYUTh CTYJEHTOB CIoco0aM OTOOpa)K€HUsI MPOCTPaHCTBEHHBIX
(GopM Ha TUIOCKOCTH, BBIIIOJHEHHMIO U YTEHHUIO YEPTEkKEeH MeToJaMH KOMIIBIOTEPHOM rpaduku u
IpaBUJIaM U YCIOBHOCTSIM, puMeHsieMbIM Iipu 3ToM (cTannaptam ECKJI).
2. B pesyabTrare n3y4eHusi AMCUHUIIMHBI 00y4aIOLIUICH JOJIKEeH:
Obaaoams clefyOMUMH KOMIETEHIUSIMHA U UHAUKATOPAMH UX JTIOCTHKEHUS:
VK-2.1; VK-2.5; YK-2.7; YK-2.8
3namo:
—  c1ocoObl 0TOOpaXKEeHUsI IPOCTPAHCTBEHHBIX (DOPM Ha MIOCKOCTH;
— TpaBWJIa U YCIOBHOCTH IIPH BBITOJIHEHUHU YEPTEKEN;
—  BHJIBl CHMMETPHH T'€OMETPHUUECKUX (DUTyp;
— BUJBI U3JIENUHA U KOHCTPYKTOPCKUX TOKYMEHTOB;
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— OCHOBHBIE BHUIBI Tpaduueckux HHHOPMAIIMOHHBIX CHCTEM, 0a30BYI0 TpaduUecKyro

CUCTEMY, UCIIOJIB3YyEMYIO B yUeOHOM IIpoLIEcCe.

—  Vmems: BBINONHATH U YUTATh YEPTE)KU TEXHUUYECKUX H3ICIUN C YYETOM JEHCTBYIOIIUX

CTaH/1apTOB;

— BBINOJHATH U YUTATh CXEMbl TEXHOJIOTUYECKUX MPOLIECCOB;
— UCHOJBH30BaTh CPEACTBA KOMITBIOTEPHOU rpad WKy 111 M3TOTOBJICHUS YSPTEIKCH.

Braoemn:

— cnocobaMu U IpreMaMy U300paKeHUS MPEAMETOB Ha TUIOCKOCTH;
— rpadudeckoit cuctemont «Kommac.

3 KpaTkoe coaep:kanue Iy CHUNITHHBI

Pazgen 1. OOmume npaBuia BbINOJHeHUSI 4YepTekeil. [IpaBuna BbIMOJHEHUS U
odopmiienus yeprexeit B coorBercTBuu ¢ ['OCT. 'eomeTprudeckue mocTpoeHusl.

Paznen 2. IlpoemupoBanue reomerpuuyeckux ¢uryp. Meron npoekuuil. Ilpsimbie u
kpuble TuHUHU. [Lnockocts. [loBepxHocTu. I'eomerpuueckue tena. CUMMETpUsST TEOMETPUUECKHUX
¢duryp. Onpenenenre HaTypaaIbHOW BEIMYUHBI OTpe3Ka NpAMON U miockoi ¢purypsl. [lepeceuenue
F€OMETPUUECKUX 00Pa30B.

Paznen 3. M3o0paxkenuss mnpeameroB mo T['OCT 2.305-2009. MHszgeaus wu
KOHCTPYKTOPCKHMEe JOKYMeHTBbI. M300paxeHus. AKCOHOMETPUYECKHE YEpPTEXKHU HU3JEIHM.
Coznanue TpexMmepHbIX Mojeieil mpeameroB. Co3laHue acCOLUMATUBHBIX YEpPTEKEW Ha OCHOBE
TPEXMEPHON MOJEIIN.

Bunel u3nenwii ¥ KOHCTPYKTOPCKUX JOKyMeHTOB. Cxembl. Pe3pObl: o00pa3oBaHume,
Kiaccupukanus, n300paxkeHue 1 0003HaYCHHUE Ha YePTEKe.

Pa3znen 4. U300paxkenns nerajned M MX COeAMHEHM. DCKU3bl U TEXHUUYECKHE PUCYHKU
neraneil. Pe3pOoBbie wm3genust u coeAuHeHus. Jlpyrue BUABI Pa3beMHBIX M HEPa3bEeMHBIX
COE€IMHEHUN neTajleH.

Pazgen 5. Yeprexum cOOpouHbIX egunuu. [IpaBwia BeIOMHEHHS W oQopMIeHHUS
cbopouHoro yeprexa. [letanupoBanue yepTekeld COOPOUHBIX €IUHUIL.

Pasznen 6. Komnblorepnas rpaguka. KomnbrorepHas rpaduka u periaeMble €10 3aJauu.
I'padmyeckue OOBEKTHI, TPUMUTUBBI, aTpUOyTHl, CHHTE3 wu300pakeHus. IlpencraBieHue
BUjieonH(OpMaAMu U ee MamuHHas reHeparusi. CoBpeMEHHBIE CTaHAAPThl KOMITBIOTEPHOM
rpaduxu, rpaduyeckue s3blku U MeTadannbl. Peanmuzanus anmapaTHBIX MOAyJel rpadudeckoit
cucteMbl. OCHOBHBIE TpadHuuecKue aJroOpuTMBI Ha IJIOCKOCTH M B TpocTpaHcTBe. [Iporpammubie
rpaduyueckre CUCTEMbI U UX IPUMEHEHHUE.

4 O0beM yueOHOH TMCUMILINHBI.

Beero Cemectp
Bun yue6HOM paboTh ! 2
3E Axapn, 3E Axapn,. 3E Axan,.
q. . q.
OO01mas TpyJ0€MKOCTh AUCIUTIIINHBI 7 252 4 144 3 108

KonrakTHas paboTa — ayAUTOpPHBbIE 2,22 80 1,33 48 0,89 32

3aHSTHS:

B TOM 4HcJie B popMe NMPaKTHIECKOI 1,44 52 0.72 26 0,72 26

MOJATOTOBKH

Jlexiun 0,44 16 0,44 16

[TpakTuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32

B TOM 4HcClie B (hopMe IPAKTHIECKON 1,44 59 0.72 26 0.72 26

ITOJATOTOBKHU

CamocrosiTesibHasi padoTa 4,78 172 2,67 96 2,11 76

KonTakTHas camocTosTensHas padora

(3a4uer ¢ OIEHKOM) 4,78 0.8 2,67 0.4 2,11 04
Kypcogas pabora 35,8 35,8
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KonTakTHas camocTosTensHas paboTa
N 0,2 0,2
(mpuem KypcoBo# pabOThI)
[ToaroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CamMocTosATenbHOE U3YUeHHE Pa3esioB 99.2 77.6 21.6
JUCITUTLIAHBI
3aver ¢
3auer ¢ OLIEHKOIA,
Bua uTOroBoro KOHTpoJIA: .
OlIeHKOH KypcoBast
padora
Beero Cemectp
Bun yuebnoli paboThl I 2
3E Actp. 3E Actp. 3E AcTp.
9. 9. 4.
OO01m1as TpyA0€MKOCTh JTUCITUILUIHHBI 7 189 4 108 3 81

KonTakTHas padora — ayiuTopHbIe 2,22 60 1,33 36 0,89 24

3aHATHUSL:
B TOM 4mucJje B (popMe NMpaKkTHUECKOit 1,44 39 0.72 195 | 0712 | 195
NMOATOTOBKH
Jlexium 0,44 12 0,44 12
[Tpaktueckue 3austus (113) 1,78 48 0,89 24 0,89 24
B TOM 4Hclie B (hopMe IPaKTHUIECKOH
HOIFOTOBKH 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocrosiTesibHasi padoTa 4,78 129 2,67 72 2,11 57
Konrakrnas CaMOCTOATENbHAs pabota 0.6 0.3 0.3
(3a4eT C OlEHKOM)
KypcoBas padota 26,85 26,85
KonTaktHas caMOCTOSTe b Has paboTta 478 | 015 | 2.67 211 | 0.15
(mpuem KypcoBoi paboThl)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CamocrosTenbHOE U3YUEHHE Pa3/IesioB 744 58.2 16,2
JUCITUTUTAHBI
3ayer ¢

3auer ¢ OLIEHKOIA,
Bua uToroBoro KOHTpoOJIA: .

OLICHKOIi KypcoBasi

pabora

AHHOTaNUsA padoyeil NPOorpaMMbl JUCUMIIIIHHBI
«IIpob6aemMbl yCTOHYNBOIO Pa3BUTHSD)

1 Heap qucuMnauHbl — cHOPMUPOBATH Y CTYJICHTOB LIEJIOCTHYIO KAPTHHY MHpPa HA OCHOBE
KOHIIETIIIMA YCTOMYMBOTO PA3BUTHSI, MO3HAKOMUTH CTYACHTOB C LEISIMU YCTOMYUBOIO Pa3BUTHS,
MOHATUSAMM YCTOMYMBOCTH U HEYCTOMYUBOCTH JIMHAMHYECKUX CHCTEM B OKPYXKalOLEM MUDE;
pecypcax M pa3BUTUH, AHTPONOTEHHOM BO3JECHCTBMM HA OKPYXKAIOIIYIO Cpefdy, YNPaBICHHUH
KAaueCTBOM OKpPY’KAIOIIEH CPE/bI.

2 B pe3yJabTaTe H3y4YeHUs] AUCHMILIMHBI 00y4arOIIMIACH HOJIKEH:

Obnadamye cleayONMMUA KOMIIETEHIIMAMU U UHIUKATOPaMH UX JIOCTHKESHUS:

VK-8.1; VK-8.9; VK-8.10

3uamo:
— OCHOBHBIE ONPECIICHUS U IPUHLIUIIBI KOHLIENIUN YCTOUYUBOTO Pa3BUTHSI,
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— OCHOBHBIE XapaKTEPUCTUKU OUOTHYECKHUX, AOMOTMYECKHMX M aHTPOIOTeHHBIX (aKTOPOB,
OKa3bIBAIOLIUX BIUSHUE HA KUBbIE OpraHU3MbI, BKJIIOUasl YEJIOBEKA;

— OCHOBHBIE CYILECTBYIOLIUE MPOOJEMbI, BO3HUKAIOIIME NPU B3aUMOACHCTBUM SKOHOMHKH,
00111eCTBA U OKPY>KAIOIICH CPEJIbI;

— COBPEMEHHbIE CUCTEMbI MHJEKCOB M MHAMKATOPOB YCTOMUMBOIO Pa3BUTUA, X OCOOCHHOCTU
Y HEJI0CTaTKy;

Ymemy:

— JenaTtb CHCTEMHBIM aHaJIM3 CYIIECTBYIOIIMX  3KOJOrO-COLMAIBHBIX, COLIMAIBHO-
9KOHOMHYECKUX U 3KOJOr0-3KOHOMUYECKUX MpodIIeM;

— HAXOIUTh HamOoJiee pAIMOHAIBHBIA BAapHAHT PEUICHUS IOCTABICHHBIX 334ad C y4ETOM
KOH(JIMKTA B IOTPEOHOCTAX YEJIOBEKA U OTPAHUYCHUSAX OKPYKAIOLIEH Cpeibl;

Bnaodemu:

— HaBBIKAMH I10JIb30BaHUSI COBPEMEHHOM JINTEpaTypoil B OOJIACTH YCTOHYMBOIO pa3BUTHS U
9KOJIOTUH;

— YMEHHUEM aHaJIU3UPOBATh HOBBIE TEOPETUYECKUE U IPAKTHUUECKHUE IPOTrpaMMbl U IPOEKTHI,
HalIpaBJICHHbIE HA TOCTH)KECHUE LIEJIEW YCTOMYUBOTO pa3BUTHS;
— IpUeMaMM MPUHATUSA PELICHUH 10 YPeryJupoBaHUIO KOH(DIMKTHBIX CHUTyalud B o00JacTu
YCTOMYMBOTO Pa3BUTHS U UCIOIb30BAHUS PECYPCOB.

3 KpaTkoe coaepixaHue TUCHUNIHHBI
Beeoenue
Llenmn, 3amaum u mpenMmer Kypca. Mecto Kypca B CHCTEME XHUMHUYECKOTO0 OOpa3oBaHUS.
OKosoruyeckoe oopazoBaHue U 00pa3oBaHUE AJIs1 yCTOHUYHUBOTO pa3BUTHS.
Pazoen 1. Ocnoenvie nonamusn Kypca. Oouiecmeo u oKpyscarouiasn cpeoa
Poct u pasButme. YCTOHYMBOCTh M HEYCTOWYMBOCTh JUHAMUYECKMX cucTeM. buocdepa kak
OUHAMu4eckas cuctema. YenoBek: Onomorndeckuii Buj M muBHiIu3anus. CUCTEMbI TOIepKaHus
KU3HM U CHUCTeMbl MOJAJEepXaHWsA NMBHIM3alMU. Hacenenue, NPOU3BOJCTBO, COCTOSTHHE
okpyxkarwmie cpenpl. I[lonstue ycroitumBoro pasButus. Pumckuii kiny0 u  TiobanbHas
npobnemaruka. HeobxogumocTs B ycToHuMBoM pa3Butuu. CojepkaHue U SBOJIIOLHUSA
IpeJICTaBIeHUH 001ecTBa 00 YCTOWYMBOM Pa3BUTHH.
Paszoen 2. Buocghepa, ee 360n10uun u ycmouuugocmy. Ikocucmemol 3emau u yCmouvugocmn
OcHoBHble cBefeHus o IuiaHere 3emusi. CTpoeHue M coctaB aTtMocdepbl. MHpOBOH OKeaH.
Jlutocdepa. buotnueckas 1 aOMOTHYECKas! COCTABIISAOLINE OMOC(hEpbl: OCHOBHBIE XapaKTEPUCTHKH.
[Totoku sHepruu B cucreme ConHiie-3emiis.
OcHOBHBIE MOHATHA 3K0J0rHU. CHCcTeMBbl MOAACPKaHUA KU3HUA Ha 3emuie: oomuit 0030p. [TonsTue
skocucTeMbl. CTpPyKTypa M COCTaBISIIOIIME OSKOCUCTEM. Buipl, mnomymisiuu, cooOuiecTsa.
B3aumoneiicTBre BUoB B 3kocucteMax. OCHOBHBIE THITBI SKOCHCTEM.
[ToToku sHeprum M BewiecTBa B AKocUcTeMax. Tpoduueckue nenu. Metabonusm U 3IE€MEHTHBIN
COCTaB JKMBOM M HexHBOH Marepuu. OCHOBHBIE OHOr€OXMMHYECKHE LUKIBI (KPyroBOPOTHI
BeniecT). LluknuuHoCTh nporeccoB B 6uocdepe u yCTONIUBOCTb.
M3MeHeHHs B MOMJALMAX, COOOIIECTBaX, IKocucTeMax. Peakiusi KUBBIX CUCTEM Ha M3MEHEHHUs
okpyxatomieit Cpenbl. Bo3aeicTBre 4enoBeka Ha 3KOCUCTEMbI. 3aKOHBI M MPUHIUIIBI SKOJIOTHH.
Buopaznoobpasue u ycToWdMBOCTh HKOCHCTEM. BumoBoe pazHooOpasue - He0OX0IUMOe YCIIOBHE
yCTOWYUBOCTU OHOChEpHI.
Pazoen 3. Yenoseuecmeo kax yacmo ouocghepul. /Jemozpaghuueckue npoodiemovt cospemennozo
mupa.
OcoOeHHOCTH uYelnoBeKa Kak OHOJOruyeckoro BujAa. JIMHaMUKa YeNIOBEYECKOH MOIyJISALuH,
POXKIaeMOCTb, CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoOiembl COBpEeMEHHOIO »JTama pocTa
YHUCICHHOCTU HaceneHus. ['eorpaduueckoe pacrpenenenue HaceneHus. Ceabckoe M TOPOJICKOe
HaceneHue. YpOanuzauus. Cpena oOuTaHusl yeigoBeka M Okpyxkaromasi cpera. dopmupoBaHue
TEXHOTE€HHOU CpPEJIbI.
PerynupoBanue Hapoponacenenus. CrtaOwinzanusi YUCIEHHOCTH HACEJICHMs WIM ACTONyJIALUs:
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OLICHKA MpeIeIbHON YUCIIEHHOCTH HaceleHus: 3emiid. Penuruossele, HpaBCTBEHHBIE U COLIMATIbHBIE
npoOJeMbl OTpaHUYEHUS POXKIAEMOCTH M IUIAHWPOBAaHUS ceMbU. PernoHambHble 0COOESHHOCTH.
Mpinienue, sS3bIK, posib 00yueHus. Herenernueckuit kanan BuoBoi namsiti. [lonoxutensHsie u
OTpULATEINIbHBIE [TOCIIEICTBUS HAJIMYUS HETEHETUUECKON naMsTH. [ 'eHiepHbie npoOaeMbl.

Pazoen 4. Pazeumue u pecypcuot

Omnpenenenne pecypca. Knaccudukauus pecypcoB. HeBo30OHOBUMBIE, B0O300HOBHMEIE,
HeucuepnaeMmble pecypcbl. MarepualibHble, SHEPreTH4Yeckrue M HHQPOPMAIMOHHBIE PECYpCHI.
['enetnueckue pecypcesbl 6uochepsl. COCTOSHUE U MUPOBBIE 3allachl OCHOBHBIX BHIOB IPUPOIHBIX
pecypcoB. ['eorpaduyeckoe pacmnpezesneHue 3anacoB MPUPOIHBIX PECYPCOB.

Pa3BuTne nMBWIM3aLMM U PacXoJOBaHUE NPHUPOAHBIX pecypcoB. [IpuHIMIBI yCTOHYMBOIrO
pa3BUTHS B OTHOLICHUH MPUPOAHBIX pecypcoB. Poib BO30OHOBIUMBIX U HEHCUEPIIAEMBIX PECYPCOB B
YCTOMYMBOM OOIIECTBE.

Pazoen 5. Aumponozennoe 603oeiicmeue Ha ouocgepy

AHTpPOIIOT€HHbIE BO3MYILIEHUS OMOr€OXMMHUYECKUX LUKIOB M JAErpajalusi CUCTEM MOJACpKaHUS
KU3HU. [ T00anbHbIe, pernoHaNIbHBIE U JOKAIBbHBIE TPOOIEMbI OKPYKAOIIEH CpeIbl.

3arpsizHeHne aTMocdepbl (KUCIOTHBIE OXKAH, (OTOXMMHYECKHMH CMOT M T.I.). 3arps3HeHHE
BHYTPEHHUX BOJA U MHpPOBOro oOKeaHa. 3arps3HeHHe JUTOCepbl; Jerpajgaius 3eMellb,
OITyCThIHUBAHHUE.

Pazoen 6. Knumamuueckue nocieocmeusn usmeHeHus coCmasa ammocgeput

['moGanpHBId  PHEpPreTHYECKHil OamaHC; MAapHUKOBBIM 3(p¢deKkT Kak npupoAHbii  (akTop
MOJJEpKaHUSl YCIOBHI CYIIIECTBOBaHUs KUBOI Matepuu. [lapHukoBbie ra3bl. ICTOUHUKH U CTOKH
JMOKCH/Ia YIJIepoJia U APYTUX MapHUKOBBIX I'a30B. M3MeHeHne KOHILIEHTpaluy AUOKCUIa yriepojaa
U IPYTUX MapHUKOBBIX Ta30B B aTMoc(depe; MEXaHU3M II100aIbHOTO MOTEIICHHUS.

[TocnencTBust T100aTBHOTO TOTEIUICHHS: TIOBBIIICHHE YPOBHS MHPOBOTO OKEaHa, 3aTOIUICHHE
NpUOPEKHBIX 30H; TasHUE JIEAHUKOB WU BEYHOM MEp3NOThl; nedopmMaius KIMMATUYECKUX U
CEJIbCKOXO3SIMCTBEHBIX 30H M TIeorpadUyeckol CTPYKTYphl IPOMU3BOJCTBA IPOJIOBOJIbCTBUS;
M3MEHEHUS PACTUTENIBHOTO MOKPOBA, OIYCThIHUBAHUE.

Pa3zoen 7. 3enenasn pesonoyusn

3eneHas XuMusA. 3elleHas DJHEpPreTuka. 3eneHas »JKOHOMUKa. lloHsATMe HM3KOYIIIEpOIHOU
(umxnnyeckoil) skoHoMHUKH. CreHapuu HU3KOYTiIepoAHoro pasButus ans Poccun. Hammyumme
JOCTYyIIHBIE TEXHOJIOTMH. OCHOBHBIE TNPUHIUIBI 3€JIEHOrO IMPOU3BOACTBA. [OcCyaapcTBEHHOE
peryiupoBaHue NpUpoJonoiab30BaHus Ha ocHoBe HJIT. Okonoruueckuii ciei 4denoBeyECTBa.
3enenslii opuc. KapOoHOBBIE MOIUTOHEI.

Pazoen 8. Mupoeos3penue, smuxa u ycmouuugoe pazgumue.

[Tepexon oT oOmecTBa NOTpeOJieHUs K YyCTOMUMBOMY o0OImecTBy. M3MeHeHHe CTpyKTYyphbl
noTpebHOCTe o0IIecTBa U KPUTEPUEB KAaueCTBA JKU3HU U YPOBHS pa3BUTHUS. Poilb KyJlbTYpHBIX U
PENUTHO3HBIX TPAAUILIUN B TPOOIIEME YCTOMYHNBOTO Pa3BUTHSL.

Wudpopmanus, 3HaHHE, HAayKa, TEXHOJIOTUU. YBEIMUYEHUE POJIU HH(OPMALMOHHBIX PECYpCOB B
obmiem 6anmaHce pecypconorpebnenus. MapopmamonHoe (MIOCTUHAYCTpUanbHOE) 001iecTBo. Ponb
00pa3zoBaHus B yCTOWYHUBOM OOIIECTBE.

4 O0beM yueOHO# JUCUMIIJIMHBI

O0beM TMCUMIIHHBI
Bup y4yeoHoii padoThl Axax | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTb TUCHMILIHHBI 2 2 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexknuu 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
JlabopaTtopHbie paboTsl (JIP) - - -
CamocTosiTesibHast padoTa 1,1 40 30
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KonTtakTHas camocrosiTenbHas pabora 11 0,2 0,15
CaMOCTOSITEIbHOE U3YUYEHUE PA3JIeJIOB TUCIIUIIIIMHBI ’ 398 2985
Buna kouTpoJs: 3aver

AHHOTAIUs padoyeil MPOrpaMMbl THCIUIITHHBI
«IIpukaaaHass MeXaHHUKA

1 Heap AUCHUIVIMHBI — HAYYUTH CTYJEHTOB TBOPYECKOMY IOAXOAY K BBIIIOJHEHHUIO
MHXEHEPHBIX pacueToB Ha IMPOYHOCTb, >KECTKOCTh U YCTOHYMBOCTH 3JEMEHTOB KOHCTPYKIIHM,
JieTaJled ¥ y3JI0B MAllliH U allapaToB.

2. B pesyabTrare n3y4eHusi AMCUHUILIMHBI 00y4AIOIIUICH JOJIKEeH:

Obnadamye cneayoUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX TOCTH)KEHUS:

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

3namo:

— OCHOBHBIE YPaBHEHHUSI U METOJIbl PEIICHUS 33]a4 CONPOTUBIICHUS MAaTEPUATIOB U AeTaleil
MalllVH;

— OCHOBHBIE METOJbl PAacye€TOB Ha IPOYHOCTb, JKECTKOCTb M YCTOHYMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MAaIllMH U allapaTos;

— OCHOBBI TEOPUU pacyeTa JeTajel 1 y3J0B MAIlUH U alllapaToB XMMUYECKON TEXHOJIOTUH.

Ymemn:

— IpPOBOAUTH PACYEThl IEMEHTOB KOHCTPYKLMH Ha OCHOBE METOJOB COIPOTUBICHUS
MaTEepUaoB;

— paccuMThIBATh U KOHCTPYHUPOBATh J€TAIM MAIIUH IO UCXOIHBIM JaHHBIM;

— IpPOU3BOAUTH  pacyeTbl IO OCHOBHBIM  KPHUTEPHSIM  pabOTOCHOCOOHOCTH U
KOHCTPYUPOBAHUS JAETajeil MallluH.

Braoemy:

— HaBBIKAMM pacueTa COIPOTUBIIEHUS MaTepuaioB aHAIUTUYECKUMU METOJJaMH;

— HaBbIKaMM BbIOOpA MaTE€pHUaIOB O KPUTEPHSIM IPOYHOCTH;

— pacyeTaMM TUIOBBIX JIeTallel MaIIMH, OJIb3YACh clipaBoYHOM uTeparypoi 1 'OCTamu.

3 Kpartkoe conep:kaHue JMCIUILTHHBI

Pa3nea 1. Onpenenenue peakuuii onop. Pacrsizkenne-caxarue. AOCOJIIOTHO TBEPJOE TENO.
ONEMEHTHI CTaTUKU. Y paBHEHUs paBHOBeCHs. OCHOBHBIE TOMYLIEHUS U PUHIUIIBI CONIPOTUBIICHHUS
matepuainoB. Hanpspkenus, nepopmaumu u nepemeunienus. 3akoH ['yka. I[loctpoenue »smrop
BHYTPEHHUX YCHJIUH, HANpsDKEHUHM M TEpEMEUICHUM. YCIOBHE IPOYHOCTU IPU PACTSHKEHUH
(cxaTum).

Pazgen 2. Kpyyenune. M3rud. 3axon ['yka npu casure. BHyTpeHHHE cuiioBble (GakTOPhI MU
KpyY€HUHU. YCJIOBHE MPOYHOCTH Mpu KpyueHHH. [loHSATHE YHCTOrOo M MOMEPEeYyHOro H3TrMOOB.
[TpaBuia mocTpoeHus MIOP MONEPEYHBIX CUIT M U3THOAIOIUX MOMEHTOB. Y CJIOBUE IPOYHOCTH MPH
usruoe.

Pa3nea 3. Ciio:kHOe HanpsizkeHHOe cocTosiHue. OCHOBBI TEOPHH HAIPSKEHHOT'O COCTOSHUS
U TUINOTE3bl MPOYHOCTU. TOHKOCTEHHBIE cocyAbl. Omnpenenenrne HanpsbKeHUH Mo 0e3MOMEHTHOM
Teopuu. Pacuer ckaThIX CTEPKHEN Ha yCTONYMBOCTD.

Paznen 4. Jleraim mammu. CoequHEHHs AeTaledl MamuH. Bambl u ocH, UX ONOpBI U
coeIMHEHU. MexaHNuecKHe NepeiadH.

Pasgen 5. Pacuer XMMH4YECKOro amnmapara ¢ MeXaHMYEeCKHM IepeMelIHBalIuM
ycTpoiictTBoM. BpIOOp KOHCTPYKIIMOHHBIX MaTepHasioB. PacueT OCHOBHBIX T'€OMETPUYECKUX
pasMmepoB ammapara. Beibop duanmnes, npuBoga. Pacuer dmaHneBoro coemuHenus. Bwioop
Memankyd. Pacder memanku Ha IpOYHOCTh. Pacder mIMOHKM B CcTynuue Memanku. Pacder Bama
MEIIaJIKH Ha BHOpPOYCTOMYMBOCTH. Pacuer Bajma Memialkd Ha MPOYHOCTh. BeIOOp M pacuer
KOMIUIEKTYIOIMX 3j1eMeHToB. OdopmieHne MOsCHUTENbHONW 3amucku. YepTexx oOmiero Buaa
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ammapara ¢ BHIAMH, pa3pe3aMH, CCUCHHSMH W BBIHOCHBIMH DJIEMEHTaMH, MAIOIIUMH ITOJHOE
MPEJICTaBICHUE 00 €ro YCTPONCTBE U MPUHIHIE padoThl. UepTesku cOOPOYHBIX SIUHUIL U JACTAJCH.
Odopmienue cnenupuxanuy.

4 O0beM yueOHOI JUCUMIIJIMHBI.

Beero Cemectp
Bun yuebHol paboThl 3 4
3E Axkan. 3E Axkapn. 3E Axkan.
q. q. 9.
O01mas TpyJ0eMKOCTh TUCIUTIITNHBI 6 216 4 144 2 72

KonTakTHasi padora — ayiMmTOpHbIE 2,22 30 1,33 48 0,44 16

3aHATHSA:
B TOM 4mcJie B popMe NPaKTHYECKOi 1,44 52 0,72 26 0,22 3
MOATOTOBKH
Jlexun 0,89 32 0,89 32
[Tpaktnueckue 3anstus (I13) 1,33 48 0,89 32 0,44 16
B TOM 4HUCIIe B POpPME MPAKTUIECKON 1,44 57 0.72 2% 0.22 3
MOJITOTOBKH
CamocrosiTesibHasi padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocTosTensHas pabora
. 0,4 0,4
(3a4eT C OIEHKOM)
KypcoBoii npoekT 55,6 55,6
KonTakTHas camocTosTenpHas pabora 0.4 0.4
(mpueM KypCcoBOTO ITPOEKTA) 3,78 ’ 2,22 1,56 ’
PacueTHO-rpaduyeckue paboThl 18 18
[TonroToBKa K KOHTPOJIBHBIM paboTaM 18 18
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 436 3.6
JICIIATUTHHEI
3auer ¢ KYpPCOBOH
Bua uToroBoro KOHTpoJIA: "
OLICHKOM MPOEeKT
Beero Cemectp
Bun yuebHo# paboThl 3 4
3E Actp. 3E Actp. 3E Actp.
q. q. 9.
OO611ast TPYZA0EMKOCTh AUCHUIIMHBI 6 162 4 108 2 54

KonraxkTHasi pabora — ay1uTOpHbIE 2,22 60 1,33 36 0,44 12

3aHSITHSA:
B TOM 4HcJie B (popMe NMPAKTHYECKOM 1,44 39 0,72 195 | 022 6
MOJATOTOBKH
Jlexuu 0,89 24 089 24
[Tpaktuueckue 3austus (I13) 1,33 48 0,89 24 0,44 12
B TOM 4HcCIie B (hopMe MPaKTHIECKOH 1.44 39 0.72 19.5 0.22 6
HOJTOTOBKH ’ ’ ’ ’
CamocrosiTesibHasi padoTa 3,78 102 2,22 60 1,56 42
KoHnTtakTHas camocTosTenbHas pabota

N 0,3 0,3
(3a4eT C OlEHKON)
KypcoBoii mpoekT 3,78 | 41,7 | 2,22 1,56 | 41,7
KonTakTHas camocTosTensHas pabota 0.3 0.3

(mpueM KypCcOBOTO ITPOEKTA)
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PacuerHo-Tpaduueckue padboThl 13,5 13,5
IToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CaMocTosATEIbHOE U3YUEHUE PA3/IEIIOB
32,7 29,7

JUCIUILIMHBI

3auer ¢ KYPCOBOi
Bua uTOroBoro KOHTpoJIA: .

OlIeHKOH MPOEKT

AHHOTAIUs padoyeil MPOrpaMMbl JHCIUTNIHHBI
«Oprannyeckasi XUMHSD

1 Heab IMCHUIVIMHBI — IPUOOPETEHUE CTYIEHTAMU 3HAHUI O CTPOCHUU OPraHUYECKUX
COCIMHEHUH, OCHOBHBIX XMMUYECKUX CBOMCTBAX Pa3JIMYHBIX KIACCOB OPraHUYECKUX COCIMHEHUN U
METO/aX UX MOJIy4YEHUs], KaK IPOMBIIIUIEHHBIX, TaK 1 Ja0OpaTOPHbIX.

2 B pe3yabraTe H3yYeHHs JUCHUILINHBI 00YYAIOLIMIiCS 10JI7KEH::

Obnaoams CIeAyOMMMU KOMIETCHIUAMA U HHIUKaTopamu ux goctmwkenus: OIIK-1.5;
OIIK-1.41; OIIK-1.22

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHsSI M CBOMCTB DPa3jIM4HBIX KJIACCOB OPraHUYECKHUX
COCJIMHEHM;

— crnocoObl NOJYyYEHUsT U XMMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCJIMHEHM;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTaHUUECKUX PEAKIIHIA;

Ymemn:

— IPUMEHATh TEOPETUYECKHE 3HaHMsI JUIsl CHHTE3a OPraHMYecKUX COEIMHEHUN
pa3IM4YHBIX KJIACCOB;

— QHAJIM3UPOBATh U IIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHMI;

— COCTaBJIATh CXEMBI CUHTE3a OPraHUUYECKUX COSAMHEHNH, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYphl M KJIaCCU(PUKALIUN OPraHUUECKUX COEIUHEHU;

— OCHOBHBIMH T€OPETHYECKUMH MPEACTABICHUSIMHI B OPTaHUYECKON XUMUM;

— HaBbIKAMH 00OCHOBaHU pallMOHAIBHBIX CIIOCOOOB MOIyUYE€HUS] OPraHMYECKUX BEIECTB.

3 Kpartkoe conep:xanue JMCHHUIIIHHbI

Paszoen 1. Teopus xumuyeckoeo cmpoerus u HacvlujeHnvie y2iee000poov (VB).

I.1. [Ipupona XMMUYECKOU CBSA3U

IIpupoa KOBAJIEHTHOM CBS3U. ®opmynsl  Jletouca. dopmanbHeli 3apsaa.  Teopus
rudpuauzanuu AO. Teopusi oTTaJIKMBaHUS AJIEKTPOHHBIX Hap BasieHTHOW oOosiouku (ODIIBO) u
dopma Mosekya. ATOMHO-opOuTanbHble Moaenu. DddekTsl B oprannyeckod xumuu. IlonsTHe o
MEXaHU3Me XUMHUYECKOW peakuuu. [IpoMexyTouHble COEIMHEHUS M YacTHUIbl OPTaHUYEeCKUX
pEeaKuui.

1.2 Anxanbl

['omonoruueckuii psa. Mzomepusi. Homenknarypa. Crioco6s! nmomyuenus. [IpoctpancTBeHHOe
U DJEKTpOHHOe cTpoeHue. Pusnyeckue cBoiictBa. OOmas XapakTepUCTUKA PEaKIIMOHHOM
cnocobnoctu. [Toctynat XaMMmoHAA. .

1.3 Crepeounzomepus

Tumbl  cTepeon3omMepoB:  KOHGOPMEpHI, TI'E€OMETPUYECKHE HM30MEpbl, HHAHTUOMEPHI.
OnTtuueckass u3oMepus. XHUPaJIbHOCTb. OHaHTHOMephl. Panemunueckas cmech. CnocoOsbl
IPOCTPAHCTBEHHOI'O M300paXEHUS ONTHYECKUX HU30MepoB.  OTHOcUTENbHAs W abCONIOTHAs
koHurypauuu. Ilpoexkunn Oumepa. D,L-Homenknarypa. R,S-Homenxnarypa. Ilonstue 06
ONTUYECKON aKTUBHOCTU COEUHEHUH C ABYMsI aCHMMETPUUECKUMHU LIEHTPaMHU.

1.4 I{uxnoankaHbl

['omonornueckuit psa. Mzomepus. Homenknatypa. CrnocoOsl nonydenus. Kondopmarum.
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Tunbl HanpsHKEeHUH B IUKIIaxX. OU3MYECKHe CBOMCTBA. Peakiiny [UKII0aJIKaHOB.

Pa3zoen 2. Henacvluyennule yenee000poobi.

2.1. AnxeHsl

['omonoruueckuii psa. M3omepus. Homenknatypa. CriocoOsl nosryuenusi. [IpoctpanctBennoe
ctpoeHue. Pusnyeckue CBOMCTBa. Peakiun ajikeHOoB.

2.2 Anxunsl

['omonoruueckuii psa. Mzomepus. Homenknarypa. CriocoOsl nosyuenus. [IpoctpanctBeHHoe
U 3JIEKTpOHHOE cTpoeHue. dusnueckue cBoicTBa. Peakuu alkuHOB.

2.3. AnkaaueHbl ¥ MOJUEHBI

[TonsiTHE O MEPUIMKINYECKUX peakiusax. ['omonorudeckuit psaa. Knaccubukamus. Mzomepust.
Howmenxkmnarypa. Cnoco6br monydenus. Peakmun 1,3-ankamueHoB. [loHATHE 0 MEPUIMKINYSCKUX
peakuusax. [uknonpucoenunenue.. OcodeHHOCTH peakiuii J(ubca-Anbaepa.

Pazoen 3. Apomamuueckue coedunenus.

3.1 Teopuun apoMaTHUYHOCTH.

CoBpeMeHHBIE TIPEICTABIICHUS O CTPOSCHWUU OCH30J7a. ApPOMAaTHYECKUI XapakTep OCH30Ia.
Oueprus conpspkeHus. OOIIe KpUTEPUH aPOMATUIHOCTH.

3.2 Coenunenust OEH30JLHOTO psiia

Uzomepus. Homenkmarypa. CrnocoObl momyuyeHus. I[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
crpoenue. Ousndeckue cBoiicTBa. O0IIast XapaKTepUCTUKa PEAKIIMOHHON CITOCOOHOCTH.

Paszoen 4. I'anocenonpouszsoonvie. Cnupmul, ghenonvi, npocmoie 3¢pupbi.

4.1 I'amoreHOmpOU3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwi- u  ammwtranorenunsl.  M3omepus.  Homenknatypa.  CrocoObl  mosydeHus.
IIpocTpaHCTBEHHOE U ANEKTPOHHOE CTpoeHHE. PU3NUecKue CBOMCTBA.

Peakiun HykI€o(DUIBHOTO 3aMEIIEHUS W OTLICIUICHUS. BUMONEKyNIspHBI MeXaHU3M
HYKJ1€0(UIbHOT0 3aMeeHus (Sn2).

MoHOoMOIEeKyIApHBI MEXaHU3M HYKJIEO(QHIBHOrO 3aMelneHus. Peakiuu otmiernsieHus. [3-
OnumunupoBanue. Mexanusmbl E1 u E2. ApomaTuueckue rajgoreHonpou3BOjAHbIE. MexaHu3M
3aMeIIeHUs] TajJoreHa B AaKTUBUPOBAHHBIX ramoreHapeHax (Sn2 apom). HeakTtuBupoBaHHbBIE
raJIOT€HONPOU3BOHbIE apPOMATHUECKUX YIJIEBOJOPOJIOB; ApUHOBBIM MEXaHM3M 3aMEIleHUs
raJIOreHa.

4.2 DIeMEeHTOPTaHNYECKUE COCTUHECHHSL.

XapakTepUCTUKa CBSI3€H YIVIEPOA-DJIEMEHT B 3aBUCMMOCTH OT IIOJIOKEHHS DJJIEMEHTa B
[lepuoauueckoit cucreme dJaeMeHTOB. Mertamioprannyeckue coenuHeHus. HoMeHknaTtypa.
CriocoObl MOTy4eHus JINTHI- 1 MarHuiopraHuueckux coequHeHnil. Peakuus ['punbsapa, MexaHu3Mm.
Crpoenue peakTuBoB ['puHbsipa. VX peakiuu ¢ cOeIMHEHUSMH, COAECpPKAIIUMU aKTUBHBIA aTOM
BOJIOPOJA: KUCJIOTaMH, CIUPTAMH, aMUHAMM.

4.3 CnupTsl.

Opnoaromuble  crnupthl. Knaccupukamuss u HoMeHkiatypa. CrnocoObl  MOJTyYeHUs.
[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHHE. XUMHUYECKHE CBOMCTBA. MHOr0OaTOMHBIE CIHUPTHI,
'muxomnu. I'muniepun. CriocoObl nonydenusi. dusznyeckue U XUuMHUYeckue cBoiicTBa. [Ipaktuueckoe
IPUMEHEHHE.

4.4 ®enonbl

Knaccupukanus u HoMmenkiatypa. CnocoObl monydeHus. @Du3HyYEeCKHEe CBOMCTBA.
ITpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOEHNE. XUMUUECKHE CBOMCTBA

4.5 IlpocTsie 3pupbl

Knaccudukamus u Homenkinarypa. CrnocoObl nonyueHus. ®dusndeckue cBoiicTBa.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTpoeHHe. XuUMudeckue cBoiicTBa. Llukiamueckue — 3upbl.
Kpayn-a¢upsr. KomriekcoobpasoBanne ¢ moHamu MeTayuioB. IIpumenenue.

4.6 DIOKCUCOEINHEHUS
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N3omepus. Homenknatypa. Crioco0mr MOJTYy4YCHUS. dusznyeckne CBOICTBA.
[IpocTpaHCTBEHHOE U JIEKTPOHHOE CTPOCHUE ITUICHOKCHIA. XUMUUYECKUE CBOKMCTBA. MexaHnU3Mbl
peakuuMii U HalpaBiI€HUE PACKPBITHS Kosbla. [IpuMeHeHHe B NPOMBIIIJIEHHOM OPraHUYECKOM
CUHTE3E.

Paszoen 5. Anvoezuovl, kemonwl. Kapbonosvie kuciomul u ux npou3gooHuvle.

5.1. Anpaeruansl U KETOHEI

Knaccudukammst u  Homenkiatrypa. CrnocoObl momydeHus. DU3MYECKWE CBOMCTBA.
[IpocTpaHcTBEHHOE U AIEKTPOHHOE CTpOeHUE. XUMUYECKHUE CBOICTBA.

5.2 a, B-HeHachIleHHbIE anbAeTHABl U KETOHEI.

Homenknarypa. CnocoObl mnonyueHusi. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE.
Peakuuu npucoenuHeHus 3MeKTpOUIBbHBIX (OpoMa M TaloreHOBOJIOPOJOB) M HYKICO(PHIBHBIX
peareHToB (CHHWJIBHOW KHCIOTHI M a30Tcojaepxamux Hykieodwmios). 1,2- u 1,4-Ilpucoenunenue.
Mexanusm peakuuii 1,2- u 1,4-npucoelMHEHUsT METAUIOOPTaHUUYECKUX COSAMHEHUH.

5.3 O1HOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

Knaccuduxanus u Homenkiarypa. CriocoOsl nosryuenus. IlpoctpancTBeHHOE U AIEKTPOHHOE
crpoeHue. Pusnyeckue CBOMCTBA. XUMUYECKUE CBOMCTBA.

54  O®OyHKIUOHAIbHbIE  IPOU3BOJAHBIE  KapOOHOBBIX  KUCJIOT:  TaJOr€HAaHTMJIPU]IbI
(auuaragoreHuIbl), aHTHIPHUIBL, CIOKHBIE YQUPBI, aMHUJIbI, HUTPUJIBL.

CriocoObr  monmydenuss. OCOOCHHOCTH TPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO CTPOCHHUS.
Baxueiimue cBoiictBa. Peakuuu N- u O-anunupoBaHus. UX MeXaHu3Mbl. KeTeHbI U TUKETEHBI.

5.5 MHOroocHOBHbIE KAPOOHOBBIE KUCIIOTHI.

JukapOOHOBBIE KHCIOTHI KUPHOTO M apomMatuyeckoro psaa. Homenknatypa. CrnocoObl
noyydeHusi. Ousndeckue W XUMHUYECKHE CBOHMcTBAa. MaoHoBEI 2¢up. [Tomyuenue. Ctpoenue,
CH-KucnotHocts. Peakium KOHAEHCAllMM MaJOHOBOrOo 3(upa M MaJOHOBOM KHUCIOTHI C
albJAeruaMu.

5.6 o,3- HenacelieHHble KapOOHOBBIE KUCIOTHI U UX ()yHKLIMOHAJIbHBIE IPOU3BO/IHBIE.

[TpoctpancTBeHHas n3omepus. CriocoObl mojyyeHus. XMMUYECKHE CBOMCTRA.

5.7 Anbaeruno- U KETOKUCIIOTHI.

Knaccudukanus u HOMEHKIATypa. o, 3, Y-ANbIETUI0- U KETOKHUCIOTHL. AIETOYKCYCHBIN
a¢up. CriocoOb1 nonyuenusi, crpoeHue. Konaencaruu Knsiizena u Jlukmana. MexaHu3Mel..

5.8 3ameri€HHbIe KapOOHOBBIX KUCIIOT.

["anoreno3amenieHnble Kucinotsl. Kinaccudukanus u Homenkiatypa. CrocoObl MoIy4eHus o.-
U [-rasoreHo3aMenieHHbIX KUCI0T. XUMUYECKHE CBOMCTBA. | MIPOKCUKHUCIIOTHI: KIacCU(PUKALUI U
HoMeHKkatypa. CriocoObl nomyueHus. OCoOOEHHOCTH CBOMCTB O, B-, Y-THAPOKCUKUCITOT. JIAKTOHBI.
AmuHokHcH0TEL.  CriocoObl mosydenus. Ctpoenue. Bakseimmue ¢u3uueckue M XUMHUYECKHE
CBOMCTBA.

Pasoen 6. A3omcoodeporcawyue u cemepoyuxiuyecKue coeOuHeHusl.

6.1. Hurpocoenuuenus

Knaccugpukanmus u  HomeHknarypa. CrocoObl momydeHus. IIpocTpaHcTBeHHOEe U
JJEKTPOHHOE CTpOEHHE. XHMHUYECKHE CBOWCTBA. TayTomepuss NEPBHYHBIX W BTOPUYHBIX
anudaTHIECKUX HUTPOCcoeIuHEeHn. Peakium.

6.2. AMUHBI

Knaccupukamms u  HomeHkiatypa. CnocoObl monmyyeHus. @Dusnyeckue CBOICTBA.
XHWMHYECKHE CBOWCTBA.

6.3 A3a- 1 IMa30COEANHEHUS

[TorydyeHnue qua3ocoeMHEHUI peakieil AMa30THPOBaHMs: YCIOBUS IPOBEICHUS PEaklUU U
MEXaHM3M; pa3Iuuusl B YCTOMYMBOCTHM HACBHIMIEHHBIX W apPOMATUYECKUX JIUA30COEIWHEHUHU.
®usnueckne CcBOMCTBA. [IpOCTpaHCTBEHHOE M DJIEKTPOHHOE CTPOEHUE  apOMATHYECKUX
JMa30COEIMHEHUN B 3aBUCUMOCTH OT pH cpenpl, TayromepHble MpeBpalleHus. XUMHUYECKHE
cBoMcTBa. A3ocoueranue. [lonyyeHne u npuMeHeHue azacoenuHeHnii. CuHTe3.

6.4 I'eTepolIUKINYECKUE COCAMHEHUS
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Knaccudukanms.  I'ereponmkaudeckue  apomaTudeckue  coeauHeHus.  OcoOeHHOCTH
MOJICKYJISIPHOM CTPYKTYphl. [lATHYIICHHBIE TETEPOLMKINYECKHE COCOUHEHHUs: (ypaH, HTHUPPOI,
tuodper. Homenkiarypa. CrnocoObl monydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOEHUE.
ApomatnyHocTh. OCOOEHHOCTH peakiuidi 3yeKTpodmibHOro 3amemieHus. lllectuuneHnsle u
MOJIUSAEPHBIE TETEPOLUKINYECKHE COCAMHEHUS: TMUPUAWH, XWHOJMH, akpuauH. [lupuaus.
DNEKTPOHHOE CTPOCHHWE M apoMaTuyHOCTh. (OCHOBHOCTh UM HYKICOPMIBHOCTh. Peakium
AMEKTPOUIBHOTO U HYKJICO(DUIBHOTO 3aMEIICHUS: pPeaKIMOHHAs CHOCOOHOCTh M OpUEHTAIIMSL.
Taytomepust 2- 1 4-TUAPOKCH ¥ aMUHOMUPHUINHOB. COeTMHEHHSI C HECKOJIbKMMHU TeTepoaTOMaMH B
LUKJIE: 11a30J1bl, OKCA30JIbl, AUA3UHBI U TpUazuHbl. OO0IIast XapaKTepUCTHKA XUMUYECKUX CBOUCTB.

4 O0beM yueOHO TUCUUIIJIMHBI.

Cemectp
Bcero
N 3 cemectp 4 cemectp
Bun yuebHoit paboTbl Axan AKan AKan
3E | 3E 3E '
q. . 4. 9.
OO6m1ast TpyA0€MKOCTh JUCIUILIMHBI 8 288 3 108 5 180
KonrakTHas paboTa — ayAuTOpPHbIE 311 112 1,33 48 1,78 64
3aHATHSA:
Jlexiuu 1,33 48 0,44 16 0,89 32
[TpakTnueckue 3anstust (I113) 1,78 64 0,89 32 0,89 32
JlaboparopHsie paboTsl (JIP) - - - - - -
CamocrosiTesibHasi padoTa 2,89 104 0,67 24 2,22 80
KonTakTHas camocTosiTenbHas pabota
(AmmK u3 VII 0na 3a4 / 3a4 c oy.) ] ] ]
CaMOCTOATENEHOE U3ydeHHE Pa3ieioB i i i
TTUCIATLTHHBI ) ) )
Buabl KoHTpOJIA:
Buo koumpona uz YII (3au /3au c ouy.)
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOUHAS 0.8 0.4 0.4
arrecranus 1 1
[TonroToBKa K 9K3aMEHY. 71.2 35.6 35.6
Bua uTOoroBoro KOHTpoJIs: JK3aMeH 9K3aMeH
Beero 3 ceMeCTf)eMTCTE ceMecTp
Bug yuebHoit paboThl A A A
3F 1P | 3p c1p. | g CT
q. q. p. u.
OO6m1ast TpyA0EMKOCTh JTUCITUTUIHHBI 8 216 3 81 5 135
KonrTakTHas padora — ayiuTopHbIe 3,11 84 1,33 36 178 | 48
3aHSATHS:
Jlexun 1,33 36 0,44 12 0,89 24
[TpakTuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 | 24
JIaGoparopusie pabotsl (JIP) - - - - - -
CamocrosiTesibHas padora 2,89 78 0,67 18 2,22 | 60
KonTakTHas camocrosiTebHas padboTa
(AmmK u3 VII ons 3au / 3au4 ¢ oy.) ] ] ]
CaMOCTOATeNFHOE H3YUeHHE Pa3ienoB i i i
JUCIUILTAHBI ] ] ]
Buabl KOHTpOJIA:
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Buo konmponn uz YII (3au / 3au c ouy.)

9K3aMeH 2 54 1 27 1 27
KonTaktHas pabota — mpoMexkyTodHas 0.6 03 03
arTecTanus 2 1 1
[ToaroroBka K 3K3aMeHy. 534 26.7 26.7
Buja uTOroBOoro KOHTpoJIs: DK3aMeH IK3aMeH

AHHOTAIUS padoyeil MPOrpaMMbl THCIUIITHHBI
«Puznueckass XuMus»

1. ue.ﬂb AUCHUIIJIMHBI — PACKpPBITH CMBIC]I OCHOBHBLIX 3aKOHOB, YIIPABJIAIOIIHUX XOAOM
XUMHYCCKOIro Imponecca, I0Ka3aTb obnactu IMPUIIOKCHUA OTUX 3aKOHOB M HAYYWUTH CTYIACHTA
T'paMOTHO MNPUMCHATH HUX IPU PCHICHUHW KOHKPCTHBIX TCOPCTHYCCKUX W IMPAKTHUYCCKUX 3aaay,
IMOHATH OCHOBHBIC KHHCTHYCCKHUC 3aKOHOMCPHOCTH IHPOTCKAHHA XUMHUYCCKUX IMPOHCCCOB U POJIb
KaTtajan3a ajid XHUMHYCCKOM TEXHOJIOTHH.

2. B pe3yabTaTe H3y4YeHUs] AMCHHUILINHBI 00y4arOIMIACH 0JIZKEeH:

Obnaoams  cHenyOUMMHA  OOIIEKYJIbTYPHBIMA KOMIIETEHIIMSIMU U UHAMKATOpaMH HX
noctmxenus: OIIK-1.6, OIIK-1.15, OIIK-1.23, OIIK-1.24.
Buame.:

— OCHOBHBIC 3aKOHBI (PH3WYECKOW XUMHUH, B3aUMOCBSI3b (PUIMYCCKUX HM XHUMHUYCCKUX
XapaKTEPUCTHK IMPOIIecca;

— TYTH ONpPEICICHHUS BAXKHCUIIUX XapPaKTEPUCTUK XHUMHYECKOTO pPaBHOBECHs (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOTO BBIXOJla MPOJIYKTa, CTETIEHH MPEBPAIICHUs MCXOIHBIX BEIIECTB) U
BIUSHUS PA3NUYHBIX (PAKTOPOB HA CMEIICHUE XMMHUECKOTO PABHOBECHSI;

— TEPMOJMHAMHUYECKOE OMHUCAHWE CBOWCTB WJICATHHBIX M HEUJCATBHBIX PACTBOPOB, MOIXOIBI K
HAXO0XICHUIO MapIHAIbHBIX MOJISIPHBIX BETMYHMH KOMIIOHEHTOB PacTBOPA.

— TEOpHIO TaTbBaHUYECKUX SBICHUII;

— TEOpUH KHUHETHKH, IMyTH TEOPETHYECKOr0 pacyeTa CKOPOCTEH XWMHUYECKHUX peakiuil u
OTpaHWYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBHBIC YePTHl TOMOTCHHOT'O M T€TEPOTCHHOT'O KaTalln3a, MPUIHUHBI YCKOPSHUS XUMHUYECKOTO
mporecca B MPUCYTCTBHH KaTaIu3aTopa.

Ymemn:

— TPUMEHATH TEOPETUUYECKUE 3HAHUS M IKCIIEPUMEHTAIbHBIE METO/IbI UCCIEAOBAHUS (PUINIECKOM
XUMUH [IPU PEeIICHUH MPOo(eCCHOHAIBHBIX 3a/1a4;

— TpEeICKa3blBaTh UM HAXOAUTh ONTHUMAJbHBIC YCIOBHS MPOBEACHUS XHMHUYECKOTO Ipoliecca C
IEJTBIO TIOYYSHHSI MAKCUMAIIBHO BO3MOYKHOTO BBIX0JIa HHTEPECYIOIMIETO MPOAYKTa;

— TPHUMEHSATH TEOPETUUYCCKUE 3HAHUS M IKCIICPUMEHTAIBHBIE METOJIBI UCCIICAOBAHUS PU3HISCKOM
XUMUH JIJIS1 PENICHHSI BOITPOCOB, BOSHUKAIONIUX TP N3YYCHHH KHHETUKH XUMHUYECKHX PEaKIIHii;

— TIPOBOJWTH aHAIU3 W KPHUTUYCCKU OIICHUBATH TOJYYCHHBIC SKCIICPUMEHTAILHBIC JaHHBIC,
00001aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemn:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJIOB (U3MYECKOM XUMHUU [IJIs peIIeHUs

KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;
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— HaBBIKAMH OIPEICIICHUS COCTOSHMS PABHOBECHA M CaMOIPOM3BOJIBHOIO HAIIPaBJICHHUS
XMMHYECKOI0 IIPOLECCa;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB (U3MYECKOH XUMHUM JUIsl COAEpIKATENbHON HHTEpIpeTaluu
TEPMOJUHAMHYECKHUX PACYETOB;

— METOJaMHM OIIpEeEICHUs NOPSAIKA U CKOPOCTH PEAKIUH, YCTAaHOBIICHUS JTUMUTHPYIOIIEH CTaAuN
Y MEXaHU3Ma U3y4aeMON XMMUYECKON PEaKLUu;

— HaBBIKAMU  COCTaBJICHMsS  TaJbBaHUYECKMX  JJIEMEHTOB  JUIsl  LEJed  ONpeleieHUs
TEPMOJAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAaHT PABHOBECHS UCCIIEyEMOH PEAKLIUN;

— 3HAHWUAMU OCHOBHBIX 33aKOHOB XHMHYECKOW KHHETHKH, BIHUSHHUS pPa3IMYHBIX (HAKTOPOB
(TeMIieparypsl, 1aBI€HUS, KaTAJIM3aTOpa) HA CKOPOCTh XMMUUECKON pPEeaKIIUH.

3. KpaTkoe conepxanue Q1uCUUIIITUHbBI

5 cemecTp
Pazgen 1. Xumunueckasi TepMOAUHAMHUKA

1.1. IlepBblii 3aKOH TEPMOAMHAMUKHU

TepMonnHaMuyeckue CHUCTEMbl M TEPMOJMHAMUYECKUE MapaMeTpbl. ODKCTEHCUBHBIE H
MHTECHCHUBHBIE CBOMCTBAa CHUCTEMbI. TepMoauMHamMuueckuil mnporecc. @DYHKUUU COCTOSHUSA U
¢yHkuu mnpouecca. BHyTpeHHsS sHeprus M SHTaublMs, MX cBoiicTBa. Temnora m pabora Kak
dbopmebl iepenaun sHeprun. PaboTa pacmmpenus rasa u nojesHas padbora. DopMyIupoOBKH IEPBOTO
Hayaja TepPMOAMHAMUKH. B3auMOCBA3b TEIUIOTHI, pabOThl U MU3MEHEHHUS BHYTPEHHEH SHEpruu B
U30XOPHOM, H300apHOM U U30TEPMUYECKOM Mporeccax. TermioéMKoCTh BelecTBa — M30XOpHast WK
n3obapHasi, MoJisipHasi, yjaenabHas. TeroéMKOCTh HIEalbHBIX Ta30B, B3aUMOCBS3b MOJSPHBIX
temmoémkoctel Cp u Cv umaeanbHOro rasa. Temno€MKOCTh TBEPHABIX BEIIECTB M KUIKOCTEH.
3aBUCHUMOCTh MOJISIPHOM H300apHON TEIUIOEMKOCTH BELIECTBA OT TEMIIEPAaTypbl, SMIUPHUYECKUE
ypaBHEHMs (CTENEHHBIE PSA/bl), UX TPUMEHUMOCTb. 3aKkoH Ky0oB Jlebas1, mpasuio [rononra u Iltu.
Cpennsisi u300apHas TEIIOEMKOCTh BEIIECTBA B HMHTEpBaje TeMmmeparyp. lemmeparypHas
3aBHCUMOCTH TpupalieHus >HTanbnuu BemectBa (Ht — Ho) mpu mocTossHHOM naBieHuu ¢ y4€Tom
¢da3zoBbix TmepexoqoB. TernoBoil 3PdekT XumMudeckoro mnporecca. OCHOBHOE CTaHIApPTHOE
coctosHue. CTaHAapTHbIE PHTAJIBIIMK O0pa30BaHMs M cropaHus BellecTB. lIpumMeHeHue 3akoHa
['ecca ayis BbIYMCIEHUS TEIUIOBBIX A(P(EKTOB XUMHUECKUX U (PU3MKO-XMMHYECKHX IPOLECCOB.
CBs13b TemIOBBIX 3(PPEKTOB NMPH NOCTOSHHOM 00bEME U NMPH MOCTOSIHHOM JaBJICHUU. 3aBUCHUMOCTh
TEIIoBoro 3¢ddQexra peakuuu OT TemmepaTypbl. BeiBog u ananmu3 ypaBHeHuss Kupxroda B
muddepenmanbHoil popme. MHTerprpoBanue ypasuenus: Kupxroda.

1.2. Bropoii 3aK0H TEpMOJMHAMUKH.

Camorpon3BOJIbHBIE U HECAMOIPOHU3BOJIbHBIE, 00paTUMble U HEOOpaTUMbIE, PAaBHOBECHBIE
(KBa3MCTAaTUYECKHE) W HEpPaBHOBECHBIE Mpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOI'O
npoueccoB. @DOpMyIMpPOBKM BTOPOro Hayajla TEPMOAMHAMMKH. OHTPONUS KaK KpUTEpHUH
HAIpPaBJIEHHOCTH CaMOIIPOU3BOJIBHBIX MPOILECCOB U PAaBHOBECHS B H30JIMPOBAHHBIX CHCTEMAax.
3aBUCUMOCTb PHTPOIHH BEIIECTBA OT MapaMeTPOB COCTOSHHUS (TeMIEpaTyphl, 1aBJIeHUs, 00beMa).
Pacdyer M3MeHEHMsI SHTPONUU B Pa3IMUHBIX MPOIECCAX, CBA3AHHBIX C HW3MEHEHHEM COCTOSHUS
UJCABHOTO Ta3a, a TaKKE YUCTBIX TBEPIBIX WM KUAKUX BellecTB. V3MeHeHue SHTponuu B
MIPOLIECCEe CMEIIEHUs UIeaIbHBIX ra30B. MI3MeHeHue sHTponuu npu Ga3oBbIx nepexoax. Temnopas
teopema Hepucra, noctynatr Ilnanka (Tperbe Hauano TtepmoauHamuku). Cratucruueckas
MHTEpIIpEeTalysl BTOPOro Havajla TepMOJAMHAMUKH, ypaBHeHHe bonbivana-Ilnanka. Berancienue

77



aOCOJIIOTHOM DHTPOIIMU BEIIECTBA. PacyeT M3MEHEHHUs SHTPONHUHM B XMUMHYECKUX PEAKIUAX TPHU
pa3nuuHbIX Temreparypax. O0benunenHoe ypaBHeHue | u Il 3akoHOB TepMOaUHAMHUKU. DHEPTHS
I'enbmronbiia u sHeprus ['mO0Oca Kak KpUTEpUW HAMPABICHHOCTH IIPOIIECCOB M PABHOBECHS B
3aKPBITBIX CHCTEMax. XapaKTepucTHuecKne (YHKIUU. 3aBUCHUMOCTh JHepruu [ empMmroibia u
sHepruu ['mbOca OT mapaMeTpoB COCTOSHHMS. TemiepaTypHas 3aBHCHUMOCTh »Hepruu [ mnbbOca
BemecTBa ¢ yuétom (ha3oBbIx nepexoioB. Pon ¢asoBoro nepexosa (MepBblid, BTOPOi). YpaBHEHHS
['u60ca-I'enbmronbiia. Pacuer w3aMeHeHWil craHmapTHeIX 2Hepruii ['mb6ca wm [enmpmrosbiia B
XUMUYECKHUX PEaKUUsIX MPHU Pa3IMuHbIX TEMIIepaTypax.

CucremMbl TIEPEMEHHOTO COCTaBa. XHUMHUYECKUM TIIOTEHIIMAT KOMIIOHCHTA CHCTEMBI.
3aBUCUMOCTh XMMUUYECKOI0 MOTEHIMAJIa OT JABJICHUS U TeMIEpaTryphl. YCIIOBUS PABHOBECUS U
CaMONIPOU3BOJIBHOTO MPOTEKAHUS MPOIEcca B CUCTEMAaX MEPEMEHHOTO COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MartepuanpHblii  0anaHC XUMHYECKOW pEakluu, CTENEeHb MpPEeBpallleHus, XUMHYecKas
NepeMeHHas. Y paBHEHUE U30TEPMbI XUMHUECKOH peaknuu (n3otepmbl Bant-I'odda). Xumuueckoe
CpPOJCTBO. AHanu3 YpaBHEHMsS] W30TEPMbl JJIs ONPEACIICHHUs] HalpaBICHUS CaMOIPOU3BOJIBHOTO
IPOTEKaHUs XHUMUYECKOM pPEaKIUM OT JAHHOTO MHCXOJHOrOo (HEpaBHOBECHOI'O) COCTOSIHHUSL.
TepMmoanHaMuueckass KOHCTAaHTa XHWMHUYECKOTO PpPAaBHOBECUS U SMIUPUYECKUE KOHCTAHTHI
xumuueckoro paBHoBecus (Kx, Ke, Ki, Kp), ypaBHeHHs uX CBSI3M Uil peakUuu B HCAIbHOU
razoBoi cMecH. KOHCTaHThl paBHOBECHS [ TOMOTE€HHBIX M T'€TEPOr€HHBIX PEaKLUi, UI€ATbHbIX U
HEUJCAIbHBIX PEAKIMOHHBIX cucTeM (Ha mpumepax). CMelleHne XMMHYECKOr0 paBHOBECHUS IPU
u3MeHenuu obmiero nasieHus (T = const) u npu nobaBneHuu B cuctemy uHeprtHoro rasa (T =
const, P = const).

BnusiHue temmeparypbl Ha KOHCTaHTY XMMHMYECKOI'O PAaBHOBECHS, YPaBHEHMs H300apbl U
M30XOpbl XUMUYECKOW peakuuu. BpIBOJ, aHanM3 M MHTETPUPOBAHUE HA3BAHHBIX yYpAaBHEHUM Ha
npuMepe ypaBHEHUs M300aphl. PacueT cpeHero m MCTUHHOTO TEMIOBOro 3¢ (dexkTa XUMHUECKUX
peaKkui 13 3aBUCUMOCTH TEPMOJMHAMUYECKONM KOHCTAHTHI PaBHOBECHs OT TeMIieparypsl. Pacuer
KOHCTAHT PAaBHOBECHsI XMMHUYECKMX pEaKIMi M3 CTAaHAAPTHBIX TEPMOJAMHAMHUYECKUX (DYHKIIMH
BelIeCTB. BbluKcieHne KOHCTaHT PABHOBECHS XMMMYECKUX pPEaKIMi MO CIpPaBOYHBIM JaHHBIM O
KOHCTaHTaX paBHOBECHUS peakLuii 00pa30BaHMs COCMHEHUHN U3 MPOCTHIX BEIIECTB.

Pasznen 2. ®a3oBbIe PaBHOBECHUA B OMTHOKOMIIOHEHTHBIX CUCTEMAX

2.1. ®a3oBble niepexopl U (ha3oBasi AHArpaMMa COCTOSIHUS JJI1 OJJHOKOMIIOHEHTHBIX CUCTEM

da3a, KOMIIOHEHT, YnciIo cTeneHeil cBoOobl. [IpaBuio a3 ['m66ca. [Ipumenenue npasuna
¢da3 I'mb6ca nns ananmsa (Pa3oBBIX paBHOBECHM B OJHOKOMITIOHEHTHBIX cucTeMax. J(marpamma
COCTOSIHUSL OJIHOKOMITOHEHTHOM cHCTeMbl, €€ (a3oBble IMOJIA, JIMHUU U TPOWHBIE TOUKH,
BBIPOKAIONINE COOTBETCTBEHHO onHOda3Hoe, AByx(aszHoe wu TpexdazHoe paBHOBECHS.
Haceimennelii nap, temnepaTrypHas 3aBUCHMOCTH JIaBJIEHMS HACHIIIEHHOro napa. Kpurtuueckas
TOYKa, KPUTHYECKOE COCTOSIHHE BEIIEeCTBA, €ro OcoOeHHOCTH. BBIBOA M aHanmu3 ypaBHEHHS
Knaneiipona. 3aBUCHUMOCTb TEMIIEpPATypbl IJIABICHHUS OT BHEIIHETO JAaBJICHUs, MHTETPUPOBAHUE
ypaBHeHus KnanelpoHa njis paBHOBECHS TBEPJI0€ TENO - )KUAKOCTh. PaBHOBECHsI ¢ Ta30BOM (a3ou,
ypaBHeHue Knanelipona-Knay3suyca, BbIBOJA M MHTETPUPOBAHUE YPABHEHHUS AJIS ONMCAHUS JTMHUH
UCHapeHus u cyOIMMaliuy, UCojb3yeMble gonyueHus. OnpeaeneHue KOOpAUHAT TPOIHON TOUKH.

2.2. OnpezneneHue TepMoIMHaAMUUYECKUX (QYHKIMHN mpoiiecca (pa3oBoro nepexosaa

[Ipumenenne  ypaBHeHuns  Knaneinpona-Kiaysmyca  qist pacuera  M3MEHEHUs
TEpMOJMHAMUYECKUX (GYHKUMH 1pu  (a3oBBIX MpeBpalleHusX. B3auMocBA3b HHTAIBIMN
TIJIABJICHUS, UCTTAPEHUS U BOSTOHKU B TPOMHOM TOYKE. DMIIUpUYECKOE TpaBuiio TpyToHa.

Paznen 3. TepmoannamMu4yeckasi TeOpusi pacCTBOPOB
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3.1. OCHOBBI TEPMOJIMHAMUKHU PacTBOPOB. [lapunaibHbIe MOJIbHBIE BETUYUHBI

Knaccupukanuu pacrBopos. IlapruanbHble MOJISIpHBIE BEIWYHMHBI. YpaBHeHus | ubOca-
Jrorema (BbIBOA M aHaimu3). MeTOABI ONpenesieHUs MapIHUaIbHBIX MOJSPHBIX BEIHYUH (METOX
KacaTeJIbHBIX M METOJ OTpe3KoB). OTHOCHTEIbHBIE MApUUAIBHBIE MOJSPHBIC BEIHMYMHBI
(mapuuanbHbIe MOJISIpHBIE QYHKIUH cMeeHus). TepmonnHaMuueckue GyHKIUU CMETICHHUS.

3.2. TepMOAMHAMHUYECKOE OIMCAHUE UI€ATbHBIX U HEUJCAIbHBIX PACTBOPOB

WneanbHble (coBepiIeHHBIE) pacTBOPbl. XUMHUECKHUM MOTEHIIMAT KOMIOHEHTAa UAE€aJbHOTO
pactBopa. TepmomuHamudeckue (DYHKIMU CMEIICHHS Ui HICATBHBIX pPacTBOpoB. PaBHOBecue
"uaeanpHBIN pacTBOp-map', 3akoH Payns, rpaduyeckas natepnperamnus 3akona Payns. [IpeaensHo
pa3z0aBiieHHbIE PACTBOPHI, 3aKOH ['eHpU. YpaBHEHHE XMMUYECKOTO MOTEHIMAIA /ISl pACTBOPUTEIIS
U PpacTBOpEHHOro BemlecTBa. HewuaeanbHble (peajibHbIE) pPACTBOPHI, IOJOKHUTEIbHBIE U
OTpHUIIATENIbHBIE OTKJIOHEHUS OT wujaeanbHOCTH (0T 3akoHa Payns). CrangapTHbIE COCTOSIHUS
KOMIIOHEHTOB pacTBopa. CHUMMeTpu4yHasi M HECHMMETpPUYHAasi CUCTEMbl CcpaBHEHHs. Pacuer
AKTUBHOCTEH W  palMOHAIBHBIX KOA()(QHUIIMEHTOB aKTUBHOCTH KOMIIOHGHTOB pPacTBOpA.
Tepmoaunamuyeckue (yHKIUU CMEIIEHUs JUIS HEUJCAIbHBIX PAacTBOPOB. 3aBUCUMOCTH
AKTUBHOCTH M KO3 (DHUIIMEHTA aKTUBHOCTH KOMITIOHCHTA OT TEMIIEPATYPhI U JaBJICHHUS.

3.3. KosummratuBHbie CBOWCTBa pPa30aBJICHHBIX pACTBOPOB HEJIETyYHMX BEIICCTB B JIETy4YeM
pacTBopuTeIe

KonnuratuBHble cBoMcTBa pa30aBlIieHHBIX pPACTBOPOB HEJIETYYMX BELIECTB B JIETYUHX
pacTBOpuUTENAX (IIOHM)KEHUE JaBJICHHUS HACBHIIIEHHOIO Iapa pPAacTBOPUTENS HaJ pPacTBOPOM IO
CPaBHEHMIO C YHCTBIM PacTBOPUTEIIEM, MOBBIIICHUE TEMIIEPAaTyphl Hauala KUIEHUS] U OHUKEHUE
TEMIIepaTypbl Hayajia OTBEPJIEBAHMS PACTBOPOB, OCMOTHYECKOE JaBIeHHE). DOYITHOCKOUYECKast
U KPUOCKOIMYECKas KOHCTAHThl pacTBOpUTENs. BbIBOA ypaBHEHUS, CBS3BIBAIOIIEIO MOHMKEHHE
TEMIIEpATypbl Hauajaa OTBEP/EBAHUS ¢ KOHLEHTpaLuel pactBopa. OcMoc, OCMOTUYECKOE JJaBICHHE,
oOpatHbIl ocMoc. Mcronp30BaHMe KOJUTUTAaTUBHBIX CBOMCTB JJISL ONpPENEeHUs] MOJIIPHOIN Macchl,
CTEMEeHM JUCCOLMALMU WK CTENIEHH acCOLMAllMK PACTBOPEHHOIO BEIIECTBA.

Pa3nen 4. ®a3oBbie paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CHCTEMax
4.1. PaBHOBECHE «KMJIKMI PacTBOP - HACBILEHHBIN Map» B ABYXKOMIIOHEHTHBIX CUCTEMaX.

JlnarpaMMBbl «1aBIIEHUE-COCTaB», KTEMIIEPATYPa-COCTABY, «COCTAB Mapa-COCTaB KUIKOCTH
JUIsL WA€aJbHBIX M HEUAealbHBIX pacTBOopoB. llpuMeHeHue mnpaBmia (a3 K HCCIEAOBAHUIO
nuarpamMM. 3akoHbl ['m60ca-KonoBanmoBa. AszeoTpomnusi, TepMOAMHAMHYECKOE YCIOBHE TOUYKU
azeorpona. IIpaBuio pbryara. PU3MKO-XMMHYECKHE OCHOBBI PA3JEIECHUS KUAKUX CMecei
METO/IaMU TMEPETOHKH U PEKTU(UKAITUH.

4.2. PaBHOBecHE OKUIKOCTBb-TBEPAOC» B IBYXKOMIIOHCHTHBIX CUCTEMAX.

TepMuueckuil aHamu3, KpPUBBIE OXJAXKJIEHUS, MOCTPOEHUE JHMAarpaMMBbl IUIABKOCTH I10
KpUBBIM oxJaxJaeHus. CHUCTEeMBl C OTpaHMYEHHON M HEOrpaHHUYEHHOW pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU. M3omopdusMm. Tumbl TBepabIX pacTBOpoOB. JHarpaMmbl
IUTABKOCTH  M30MOPGHO KPUCTAUIM3YIOMIMXCS BewecTB. JluarpaMmbl IUJIaBKOCTH CHCTEM C
OTPaHMYEHHOM pPacTBOPUMOCTBIO B TBEPJOM COCTOSHMM. OBTEKTHYECKOE M IEPUTEKTUUYECKOE
paBHOBecus. OrpeneneHre cOCTaBa 3BTEKTHYECKOW KHUAKOCTH TIOCTPOEHUEM TpPEyTrobHHUKA
Tammana. [Ipumenenne npasuia ¢az ['m66ca k uccaeoBanuio (Ha3oBbIX PAaBHOBECHIH.

6 cemecTp
Pasnen 5. PacTBOpBI 3JIEKTPOJIUTOB

5.1 PacTBOpBI 3JIEKTPOJIUTOB B CTATUUECKUX YCIOBHAX
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TepMogMHAMHYECKOE OINMHCAaHUE CBOMCTB PACTBOPOB DJJIEKTPOJIMTOB. AKTHUBHOCTH U
KO3 PHUIMEHTH aKTHBHOCTU 3JIEKTPOJINTA U MOHOB B PACTBOPE, CPEIHUE MOHHBIE KOI(PHUIIHMECHTHI
aKTUBHOCTH. CBSA3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEAHEH MOHHOM aKTUBHOCTHIO U KOHIIEHTpaluen
anektpoiuta.  MonnHas cuna pactBopa. [lpaBuno wuoHHON cuiabl. OCHOBHBIE TOJOKEHHS
3JICKTPOCTATHYECKON TEOPUHU CUIIBHBIX AIeKTposuToB Jlebas-Xrokkens. [Ipenenbupiii 3axkon Jlebas-
XIOKKeIs, BTOpPO€ M TPeTbe MNPHOMKEHHS TEOpUH, Tpaduueckoe TMpeICcTaBICHHE 3TUX
3aBUCUMOCTEM.

5.2 PacTBOpBI 3JEKTPOJIUTOB B TUHAMUUYECKHUX YCIOBHSIX

[IpoBonHuku 3nexktpuyeckoro toka I u Il poxa, moHHAs U 3JIEKTPOHHAs MPOBOJAUMOCTb.
VnenpHasi, MOJISIpHAst U SKBUBAJICHTHASI SJIEKTPUUYECKHUE MPOBOAUMOCTH, B3aUMOCBSI3b MEK/y HUMHU.
3aBUCUMOCTb YJEIbHOW M MOJISIPHOM 3JICKTPUYECKOM MPOBOJAMMOCTEM OT KOHIEHTPALIWH,
TEMIEPaTypbl W TpHUPOAbI pacTtBoputens. CKOPOCTh M TMOIABMXHOCTH (aOCONIOTHAsE CKOPOCTH
JBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTrO IBMXEHUS HOHOB (3akoH Kombpaymra). [IpenenbHbie
MOJISIPHBIC JIEKTPOTPOBOJTHOCTH HOHOB. DCTAPETHBI MEXaHU3M TIEPEHOCA AICKTPHUSCTBA HOHAMH
TUAPOKCOHUS U ruApokcuiia. Yucna nepeHoca MOHOB. DIEKTPONPOBOJHOCTh PACTBOPOB CHIIbHBIX
AJIEKTPOJIUTOB, YpaBHEHHE KOpHs KBajpaTHoro (ypaBHeHue Kombpaymia). [lpumenenue Teopun
CUJIBHBIX DJIEKTPOJIUTOB JUIsI OOBSCHEHUS 3JIEKTPO(GOPETUUECKOr0 U pellakcanoHHOro 3G (eKToB
CHIKEHUS 3JIEKTPONPOBOJIHOCTH. BiMsHHE TOJIEN BBICOKOW HAINPSXKEHHOCTH M BBICOKOM YaCTOTHI
IIEPEMEHHOTO  TOKa  Ha  DJIEKTPOIPOBOJAHOCTh  PACTBOPOB.  METOOMKH  HU3MEPEHUS
ANEKTPONPOBOAHOCTU. KoHAyKTOMETpHYECKOE OnpeesieHne CTENeHN U KOHCTaHThI AMCCOLUAIINN
cnalbIX »BJEKTPOJMTOB, TEIUIOTHI, SHTPONUM U HSHepruu [ubOca mporecca AMCCOIUAIINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COCIUHECHHI.

Paznen 6. JiekTpoxummuueckue CUCTEMBI (1enu)
6.1 3J1C u sneKTpOoAHBIC TTOTCHITHAIBI

DNeKTpoXUMHUYECKHe cucTeMbl (1ernu). Bo3HMKHOBEHHE cKauka MOTEHIMalda Ha TpaHHIEe
paznena mnpoBoaHukoB I w Il poma. JIBOWHOW 3JIEKTPUUECKHI CJOW. DIEKTPOXUMUUYECKUN
NOTEHIMAJ, TajbBaHU-MOTeHIMaN. OOpaTHUMbIE 3JEKTPOJbl M 0OpaTUMBbIE >JIEKTPOXUMHUYECKHE
1enu (JMEMEHTHI). DIEKTPOABIKYIIAsl CUjla TaJbBAHUUECKOTO JIEMEHTA, YCIOBHBIN AJIEKTPOIHBIN
noteHMan (moTeHuuan B BojgoponHoW mkane). CBa3p OJIC rampBaHMUYECKOM Iemu ¢
AIIEKTPOAHBIMH  TIoTeHIMadamu. [IpaBumo 3HakoB DJIC W ANEKTPOJHBIX  MOTEHIIMAJIOB.
TepmoauHaMuyeckas Teopus rajdbBaHMUYECKUX siBIeHUH. BpiBoa m aHanu3 ypaBHeHuss HepHcTa,
BhIpakaroniero 3aBUCHMOCTh OJ[C TaapBaHMUECKOTO 3JIEMEHTa OT AaKTHBHOCTEH KOMIIOHEHTOB
ANIEKTPOAHON peakuuu. YpaBHeHue [ubO0ca-I'enbmronbra A 3IEKTPOXMMHYECKHX CHUCTEM.
3aBucumocts DJIC ranpBaHHYECKOro 3JIEMEHTa OT Temmeparypbl. Knaccudukainus 3a€KTpOIoB:
AIIEKTPOABI MEPBOTO M BTOPOrO poOJa, ra3oBble, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC. YpaBHEHHE
HepHcTa 11t moTeHImana 3J1eKTpo0B BCEX BUIOB.

6.2. anpBaHNYECKUE DIIEMEHTEI

Tunsl raqbBaHUYECKUX 3JIEMEHTOB: XMMHUYECKHE, KOHILIEHTPAllMOHHbIE, C IIEpeHocoM, 0e3
nepeHoca. JudQy3noHHbII MOTEHIIMAN, MEXaHU3M BO3HHUKHOBEHHUS M METOJIbl €ro YCTpaHEeHHs
(cBeneHusi K MUHUMaIbHOM BenuunHe). Metoauka usmepenust 3/1C 1 31eKTpOIHBIX TOTEHIIUATIOB.
[IpuMeHeHHEe TNOTCHUUMOMETPUM  JUIsL  ONpPEACICHHUs TEPMOJAMHAMMYECKUX  XapaKTEPUCTHK
XUMUYECKUX PEAKUWH, NPOTEKANIUX B TaJlbBAaHWYECKOM UENU, KOHCTAHT XHWMHUYECKOIO
paBHOBECHsI, AKTMBHOCTEH M KO3(P(PUIMEHTOB aKTUBHOCTU 3JIEKTpOJIUTOB, pH pacTBOpOB,
IIPOU3BEICHNS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEUHEHNN. XUMHYECKHE NCTOYHUKH TOKA.

Pasznen 7. Xumnuyeckass KHHETHKA
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7.1. ®opmanbHasi KHHETHKA

TepMonnHaMuyeckass BO3MOXKHOCTb IIpollecca W €ro IpakTHuecKas (KUHETHYecKasl)
ocyIecTBUMOCTb. Ilpeamer u 3amaun XuMu4eckod KMHETUKU. OCHOBHbIE MOHSATUSA (OPMaIbHON
KUHETHKH: CKOPOCTh XUMHUYECKOW pEeaKIUh, MOJEKYSIPHOCTh, YAaCTHBIK M OOIIMHA TMOPSIOK.
OCHOBHOM NOCTYJNAT XMMHMYECKOH KHHETUKH, KHHETUYECKOE YPAaBHEHHME CKOPOCTH PEAKIMH.
KoHcTaHTa CKOpPOCTM XUMHYECKOM pEaKIUH, pPasMEpPHOCTb KOHCTAHTBI CKOPOCTH. MeTonbl
OIpesieNIeHUs] CKOpoCcTel XUMHMUYEeCKUX peakiuid. [IpocTble (3/€eMEeHTapHbIe) U CIOXKHBIE PEAKIIUU.
Kunetnka mpocTbiX M (OpMaIbHO MPOCTHIX OJHOCTOPOHHHUX TOMOTEHHBIX peakiuid. Peaximm
IEpBOr0, BTOPOro M TpeTbero nopsakos. JuddepeHunansHas U uHTErpayibHas (HOpMbI
KMHETUYECKUX YpaBHEHUI, KUHETUYECKUE KpuBble. JIMHEWHOE IpencTaBlIeHUE KHUHETHUYECKUX
KPUBBIX JUIS PEAKUUM pPA3NM4YHBIX NOPANKOB. Bpems mnomynpespamenus. Peakuum HyneBoro
nopsaka. Merton u30biTka (m3omsiuuu) OcTBanbla ONPENENICHUS YacTHBIX IOPSIAKOB 110
COOTBETCTBYIOLIEMY peareHTy. JluddepeHuuanbHple U HMHTErpajlbHble METOJbl ONpEAETICHUs
nopsiika peakuuu. Pa3nuuue KOHLUEHTPALMOHHOIO U BPEMEHHOro NOopsAAKoB. CIIOKHBIE PEAKIMH.
[TpyHIMI HE3aBUCUMOIO NPOTEKAHUs 3JIEMEHTapHbIX peakuuil. OOpaTUMble M HapajiesibHbIe
peakuu 1epBoro mnopsaka. JuddepeHnuansHbie ypaBHEHHS, OMMCHIBAIOIIAE CKOPOCTH 3THUX
peakuuii, ux uHTerpupoBanue. KuHernueckue KpuBble JUIsl KaKJOTO M3 PEArMpyOLIUX BELIECTB.
[TocnenoBarenbHble  peakuuu 1-ro  nopsaka. Cucrema aud@epeHUuanbHbIX —YpaBHEHHH,
ONMCHIBAIOIIUX KUHETUKY IIOCIEAOBaTElIbHBIX peakuui. KunHermdyeckue ypaBHEHUS W
KMHETUYECKHE KpUBBIE Ui BCEX YYAaCTHUKOB peakuuu. BpeMs HOCTH)KEHHS MaKCUMallbHON
KOHLEHTPAallUd IPOMEKYTOYHOIO BELIECTBA. 3aBHUCHUMOCTh MAKCHUMAJIBHOM KOHLEHTPALUU
IIPOMEXYTOUYHOTO BEIIECTBA OT COOTHOLIEHHMSI KOHCTAHT CKOPOCTEM OTAENbHBIX CTaaui
IIOCJIEA0BATENbHON peakuuu. [IpuHIMN TMMUTHPYIOLEN CTaAUM IOCIEN0BATEIILHON XUMHUYECKON
peakiuu.  CTanMOHApHBIM  PEKUM  NPOTEKAHHWS  TOCIENOBAaTEIbHBIX  peakuuil. Meton
KBa3MCTAl[MOHAPHBIX KOHIIEHTpalUuii, 001acTh NpuMeHeHus. BiusHue temmeparypbl Ha CKOPOCTb
XUMUYECKOW peakiuu, mpuompkeHHoe mnpaswio Bant-I'obda. VYpasnenme AppeHuyca B
muddepeHMaIbHON U UHTerpanbHOM  dopme. DddexTuBHAas HSHEpPrusi aKTUBALMM U
MPEIPKCIIOHEHIIMATIbHBI MHOKUTEb, METO/IbI UX OINPEAETICHUS U3 IKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XMUMHUYECKON KHHETUKHI

Teopust aktuBHbIX (OuHapHbIX) coynapeHuil (TAC). CkopocTh peakMM Kak YHCIIO
CTOJIKHOBEHHUI aKTUBHBIX MOJIEKYJ B €IMHHUIly BpeMeHH. KoHCTaHTa CKOpOCTH OMMOJIEKYISpHOU
peakuuu. PU3MYECKUH CMBICI NPEIIKCIOHEHIIMATBHOTO MHOXKUTEIS W DHEPrMM aKTUBAllUU B
paMKax TEOpHM aKTMBHBIX coylapeHuil. Crepudeckuil paxkTop, HEOOXOAMMOCTb €0 BBEICHUS B
KMHETUYECKOE ypaBHEHHUE peakiuu. /[ocTOMHCTBa M HEIOCTATKH TEOPUU aKTUBHBIX COYAAapEHHI.
MexaHn3M MOHOMOJIEKYJIIPHBIX Tra30oBeIX peakuuil B pamkax TAC, cxema JluHaemana.
HcTonkoBaHue MNPUYMH H3MEHEHHUS TMOpsJAKa MOHOMOJIEKYJISIPHOM peakiuu Npu H3MEHEHHH
JTaBJICHMSL.

Teopust nepexogHoro cocrosiHus (axtuBupoBaHHoro kommekca) (TIIC wmu TAK).
OcHoBuble nonoxkeHust TIIC, xuHeTmueckass cxema peakuuu. I[IoBEpXHOCTH NOTEHIMAIBHOM
SHEpPruM, KOOpAWHATA PEaKIMH, IMyTh PEaKIUH. AKTUBUPOBAHHBIM KOMIUIEKC M €ro CBOMCTBA,
UCTUHHAsE »Heprus aktuBauuu. CKOpOCTh peakUuu — CKOpPOCTh pacmnaza aKTUBUPOBAHHOTO
KOMILJIEKCa (ckopocThb €ro MIPOXOXKICHUS yepes MOTEHIUATBHBIN Oaprep).
KBasurepmonunamuueckass ¢opma ypaBHenuss TIIC, osHTanbnus W SHTPONMS aKTUBAIUH,
TPAaHCMHUCCUOHHBIH KO3 ¢uuumeHt. CBsA3b  SHTAIBIUM  aKTUBAUMU C  3(PPeKTUBHOM
(9KCIIepUMEHTAJIbHOM ) SHEpruel aKTHBALINY.

7.3. ®OTOXMMHUYECKUE U LIENTHBIE PEAKIIUU

doToXUMHUUECKHE pCaknuu, NCPBUYHLBIC KW BTOPHUYHLIC (pOTOXI/IMI/I‘ICCKI/Ie MMPpONLCCCHI.
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®dotomuccormaruss u - poronus. DoTodusnueckue (AE3aKTUBAIMOHHBIE) TMPOIECCHl  TPH
NOTJIOIIEHNH M3NyueHus. 3akoHbl Qortoxumuu: ['porryca-Jpenepa wu Diinmreiina-IlItapka.
KBantoBblii Bbixo7. KuHeTnka mpoleccoB, MPOUCXOMSAIIUX C ydacTHeM (POTOBO3OYKIEHHBIX
mosekyn. Cencubunmzatopsl, CeHCHOWIM3UPOBaHHBIE (OTOXHMMHYECKUE peakiuu. OCHOBHBIC
pa3iauuusg peakiuii ¢ (OTOXMMHUYECKUM U TEPMUUYECKHMM HHULUUpOBaHHEM. (DOTOXMMHUYECKHE
nporeccsl B atMochepe, porocuHTes.

Henuble peakumu. Ilpumepbl peakuuii, NPOTEKAOMMX IO LEMNHOMY MEXaHU3MY.
Oco0OeHHOCTH U OCHOBHBIE CTaJMM LENHBIX peakuuid. MexaHU3Mbl 3apOKIEHUS, Pa3BUTHS U
oOpeiBa menei. JIMHEHHBIM W KBagpaTHYHBIA OOpHIB Ilened. 3BEHO IeNH, JIMHA IICTH.
Hepa3BeTBieHHble M pa3BETBICHHBIE IENHbIE peakuuu. KHHETHKAa Hepa3BETBIEHHBIX LIETTHBIX
peakuuii. CTaguy pa3BETBICHHON IENMTHON peakiuu. BeposaTHOCTh 0OphIBa M Pa3BETBIICHUSI IIEIIH.
PasButre pa3BETBICHHBIX LENHBIX PEAaKUMW BO BPEMEHH, CTALMOHAPHBIM M HECTALIMOHAPHBIN
peXuMbl TeyeHUs peakuuu. [lpenenbHble SBICHUS B PA3BETBIEHHBIX peakuusx. Hikauil un
BEPXHUU IIpeJieNbl BOCITIAaMEHEHMsI (B3pbIBa) LIETTHOM peakuuu. [1oayocTpoB BociiaMeHEHUS.

Pa3pen 8. Kataaus

I'oMorenHbli U rereporeHHblil kartanu3. ABTokaranu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuuil. BnusHue katanusaropa Ha TEPMOAMHAMMYECKHE WU KUHETHUYECKHE
XapaKTepUCTUKU XUMHUYECKUX peakuuid. CelleKTUBHOCTD JIeHCTBUS KaTanu3aropa. Karanutuueckast
AKTUBHOCTb, YJ€/bHAsl KaTaIUTHYECKas AaKTUBHOCTb. ['OMoreHHbIi karanu3. CiouTHBIA U
pa3ienbHbI MEXaHU3MBbl KaTAJTUTHYECKUX PEAKLUM, SJHEPreTUYECKHE AUarpaMMbl B3aUMOIECUCTBUSA
peareHTOB ¢ KatajuzaropoM. OOmmi U crnenupuueckuil KUCIOTHO-OCHOBHBIM — KaTajus3.
O¢ddexkTrBHAS KOHCTaHTa CKOPOCTH pEaKIUH, KaTaJU3UpyeMOl BEIIECTBAMH C KHCIOTHO-
OCHOBHBIMM cBoMcTBamMu. KaramuTuueckue KOHCTaHTbI CKOPOCTH peakluu. ['eTeporeHHbIH
karanu3. CKOpoCTh reTepOreHHO-KaTaIMTUUYECKON peakuu. THUIlbl TeTepOreHHbIX KaTalu3aTOpOB.
3akoH JeicTByromux mnoBepxHocTedl. Ponp ancopOuum B rereporeHHoM mporiecce. KuHeTnka
reTepOreHHO-KaTaTUTUUECKUX  peaKkiuil, He JuUMUTHpyemblx auddysueil. OtpaBieHue
KaTaJIn3aToOpOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bceero 5 5
Bun yuebHo# paboThI Y Y A
3E Kaj. 3E Kaj. 3E Kaj.

q, 9. q
OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 14 504 8 288 6 216
KonrakTHas paboTa — ayAuTOpPHBbIE 4,89 176 2,67 96 222 %0
3aHATHS:
Jlexmuu 1,33 48 0,89 32 0,44 16
[Tpaktuueckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi padoTa 256 4,33 156 2,33 100
[ToaroToBka K 1abopaToOpHBIM padoTaM 114 64 50
KonTakTHas camocTositensHas paboTa 7,11 - 433 - 233 -
CaMocTosATeIbHOE U3YUYCHUE PA3/IeTIOB 142 9 50
JHACITUILITAHBI

Buabl kouTpoOJIA:

82



IK3amMeH 2 72 1 36 1 36
K _

OHTaKTHas paboTa — MPOMEKYTOUHAsS 0.8 04 04
aTTecTalus 2 1 1
[ToaroroBka K sK3aMeHYy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

C
Bcero cMecTP
N 5 6
Bun yuebnoli paboThl Y Y A
3E Kajl. 3E KaJl. 3E KaJl.
q, q, q,
OO61mast TpyJ0€MKOCTh TUCIIUTLITHBI 14 324 8 162 6 162

KonrakTHag padora — ayIuTOpHLIE
P YAUTOP 480 | 132 | 267 | 72 | 222 | 60

3aHATHUA:

Jlexumn 1,33 36 0,89 24 0,44 16
[TpakTrueckue 3anstus (I113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padboTsr (JIP) 1,78 48 0,89 24 0,89 24
CamocTrosiTesibHasi padoTa 192 4,33 117 2,33 75
[ToaroToBka K J1abopaTopHBIM padoTaM 85,5 48 37,5
KoHTakTHas camocTosTebHas paboTa 7,11 - 433 - 233 -
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 106.5 69 375

JUCHUITIINHBI

Buasbl kouTpoJs:
JK3amMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEKyTOUHAs

0,6 0,3 0,3
aTTecTanus 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanus padoyeii MPorpaMMbl M CUUILTHHBI
«Komtonanas xumus»

1 Heap aucuumiamHbl — npuodpereHue oOydarommMucs 0a3oBBIX 3HAHUM B 00JIACTH
TEPMOJIMHAMHKH TIOBEPXHOCTHBIX SIBIICHUH M CBOMCTB TUCTIEPCHBIX CUCTEM M IMOJTyUYeHHE YMEHHUI B
YaCTH UCIIOJIb30BAHUS ATUX 3HAHWH NMPH HCCIEeI0BAaHUM, MPOSKTUPOBAHUU U CO3/IaHUU PEaTbHbIX
CHCTEM, SBIISTFOIIMXCS B OOJBIIMHCTBE CITy9YaeB JUCIIEPCHBIMH.

2 B pe3yabTaTe H3y4eHUs! AMCHUILIMHBI 00YYAIOLIUIACS 10JIAKEH:

Obaaoams cliefyOMUMUA KOMIETEHIIMSIMA U HHIAUKATOPaAMH UX JOCTHKECHHUS:

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

- IPU3HAKH OOBEKTOB KOJUIOMAHON XUMHHU U UX KJIACCH(PUKAIIHIO.

- OCHOBHBIC MTOHSTHS W COOTHOIICHHS TEPMOJAMHAMHIKHN TOBEPXHOCTHBIX SIBJICHUH (TEPMOIMHAMUKA
MOBEPXHOCTHOTO CJIOSI; ajre3us, CMAauMBaHWE M pPACTEKaHHE >KUJIKOCTEH; JHUCHEPCHOCTh U
TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aACOPOITNs Ta30B U MapoB, acOpOIHs U3 PaCTBOPOB).

- OCHOBHBIE TeOpUHU PU3NIECKOI agcopOnuu.
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- OCHOBHBIE TMPEJCTABICHUS O CTPOCHHH JIBOMHOTO DSJIEKTPUYECKOTO CJIOS; TPUPOTY
ANEKTPOKUHETUYECKOTO MOTEHIMANA; OCHOBHBIE 3JIEKTPOKMHETUUYECKUE SBJICHUS.

- yciuoBus nOpuMeHMMOCTH 3akoHa (Crokca; 3akoH OiWHIITetHAa — (CMOJIYyXOBCKOTIO,
rurcomMeTpuueckoe ypasuenue Jlaraca.

- NPUPOAY CEAUMEHTAIMOHHOW M arperaTMBHOM yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PacTBOPOB
[TAB xak 1UO(QHUIBHBIX CUCTEM; OCHOBHBIE moJyiokeHust Teopun [1JIPO; npuunHbl 1 0COOCHHOCTH
OBICTPOI M MEIJICHHON KOAryJIsIiU, KOHIICHTPAIIMOHHOW W HEUTPATN3allMOHHOMN KOAryJIsaInH.

- THIIBI CTPYKTYP, BO3HUKAIOIINE B JUCIIEPCHBIX CUCTEMAaX, MPUYMHBI U YCIOBUS UX 00pa30BaHUS;
KJIACCU(PUKALIMIO TUCTIEPCHBIX CUCTEM I10 UX PEOJIOTHYECKUM CBOHCTBAM.

Ymemes:

- pacCUMTHIBATh MAPAMETPhl, KOTOPBIMU XapPaAKTEPU3YIOT JUCIEPCHOCTb.

- TNPOBOAUTH PACUEThl C HCIOJIB30BAHMEM OCHOBHBIX COOTHOIICHHH TEpMOAMHAMUKHI
MMOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATH OCHOBHBIC XapaKTEPUCTUKU MMOPUCTOM CTPYKTYPHIL.

- PaccuMTHIBATh BEIMYHMHY 3JIEKTPOKMHETHUUYECKOrO0 MOTEHIMalla MO JaHHBIM 3JIEKTPOOCMOCa U
anexTpodopesa.

- paccuMThIBaTh HMHTErpaibHyr0 H IuddepeHIHaTbHyI0 KPUBBIE paclpefeNieHus 4YacTUll II0
pasmepam.

- pacCUMTHIBATh U AaHAIM3UPOBATH MOTEHIIMATbHBIE KPUBBIE TTAPHOI'O B3aMMOACHCTBUS YaCTHII.

- PacCUMTHIBATh M U3MEPSATH BSI3KOCTh JTUCIIEPCHBIX CUCTEM.

Bnaoems:

- IPEJCTaBJICHUSMHU O PO MOBEPXHOCTHBIX SIBJICHUN U AUCTIEPCHBIX CHCTEM B TEXHHUKE U TIPUPOJIE.
- METOJaMHU U3MEPEHUSI IOBEPXHOCTHOTO HATSHKEHUS], KPAeBOTO yria.

- 3HAHHUSIMH O METOJ[aX U3MEPECHHUS aJICOPOINH U yICTHHOU MOBEPXHOCTH.

- 3HAHUSAMH 00 YCIOBHUSAX MPUMEHUMOCTHU ypaBHeHUs [ enpmronbia — CMOITyXOBCKOTO;

- METOJIaMU OTIPEICTICHUS MIEKTPOKUHETHUECKOTO MOTEHIHAA.

- METOJIOM CEIMMEHTAIMOHHOTO aHaI13a.

- METOJIaMHU OTPEIeTICHUsI KPUTUUECKOW KOHIICHTPAIUU MUIIEIITIO00pa30BaHNs;

- METOJJaMU UCCJIEI0BAHUS KUHETUKHU KOATyJISUU.

- METOJIaMU M3MEPECHUS U aHAJIN3a KPUBBIX TCUCHUSI.

3 Kpartkoe conep:kanue JMCIHHIITHHbI
Paznen 1. [lpenmer u npu3Haky 0OBEKTOB KOJJIOUTHOW XUMHUH

KomnmonnHas XumHus - Hayka O IIOBEPXHOCTHBIX SIBIEHUSIX M JUCHEPCHBIX CHUCTEMaX.
OcCHOBHbBIE TOBEPXHOCTHBIE SIBICHHA: aAre3uss W CMayuBaHUE, KaNWUISIPHOCTh, aJacopOus,
DIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTSX U JP.

OcHOBHBIE TPU3HAKU JUCIEPCHBIX CHUCTEM - TETEPOreHHOCTb U  JMCIIEPCHOCTB;
MOBEPXHOCTHAsI HHEPIus; KOJMYECTBEHHbIE XapaKTePUCTUKU aucnepcHocTH. Kiaccuduxanus
JUCTIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO JTUCIEpPCHON (a3bl U JUCHEPCUOHHOW Cpellbl.
Knaccugukanuss cBOOOAHOANUCHEPCHBIX CHUCTEM MO pa3MepaM YacTUI] U 1O B3aUMOJCHCTBHUIO
MEXIy JTUCIIEPCHOHHOM Cpeaod W JucrepcHor ¢a3oi. Poilb MOBEPXHOCTHBIX SIBJICHUH |
JUCIIEPCHBIX CUCTEM B IIPUPOAE, IPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTHH.

Pasnen 2. TepMoanHaMuKa NOBEPXHOCTHBIX SIBICHUN

OOmiast xapakTepHCTUKa TOBEPXHOCTHOW »Hepruu. lloBepxHOCTHas SHEprus B 0OLIEM
ypaBHeHUU 1-ro U 2-ro Hayayl TepMoAMHAMHKHU. [IOBEpXHOCTHOE HaTSHKEHHE KaK Mepa JHEepruu
['n66ca mexdazHol mOBepxXHOCTH. I[IOBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA IMPHPOJIBI
comnpukacaromuxcs ga3 1 ux B3aumojeiicTBus. CBOMCTBA MOBEPXHOCTEN KUAKUX U TBEPABIX TEIN.
VYpaBuenue ['n66ca-I'enpmrombiia Ui BHYTPEHHEH YIeNbHOW MOBEPXHOCTHOW PHEPTUU (IIOJIHOU
MOBEPXHOCTHOM 3Hepruu). 3aBUCUMOCTb DJHEPreTUYECKHX IapamMeTpoB IOBEPXHOCTH OT
temneparypsl. [Ipouieccbl caMOnpON3BOIBHOIO YMEHBIIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuus ¥ NMOBEpXHOCTHOE HaTsbkeHUe. CBs3b BENIMYMHBI aJCOpPOLUHN C MapaMeTpamu
CHCTEMBI: HM30TE€pPMa, MH30MUKHA U H30cTepa aacopbumu. Metonq u30biTkOB  ['mbOca.
dyHIaMeHTAIbHOE acopOnnoHHOe ypaBHeHHEe [mOOca. I'mGOcoBckas amcopbums. YactHoe
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BbIpakeHHe ypaBHeHMs [1O06ca. IloBepXHOCTHO-aKTHUBHbIE U TMOBEPXHOCTHO-UHAKTHUBHBIC
BELIECTBA.

Anresusi, CMauMBaHWE M pPACTEKaHUE KUAKOCTEH. Anresuss u koresus. I[lpupoma cun
MexX(pa3zHOTO B3auMoOAeHcTBUA. YpaBHeHue [rorpe nis padotel aare3un. CMadynMBaHUE M KPaeBOH
yroa. 3akoH lOnra. Cs3p pabOoTel aare3umu ¢ KpaeBbiM yriom (ypaBHenwe Jlronpe-lOHra).
JInopunbueie U 1MO(OOHBIE MOBEPXHOCTU. METOIBI OIpEesieHUs] KpaeBbIX YIJIOB. BiusHue
MMOBEPXHOCTHO-aKTUBHBIX BemlecTB ([IAB) Ha cmaunBanue. Pactekanue xuakocrteit. Koaddunment
pacrekanus mo ['apkuucy. Dddexr Mapanronn. MexdazHoe HATSDKCHHE HA TPAHHIE MEXKITY
B3aMMHO-HACBIIIEHHBIMU KUIAKOCTAMU U MpaBwio AHTOHOBA. IIpakTnueckoe 3HaueHHE aAre3uw,
CMauMBaHUS U PACTEKAHHUS.

JucnepcHocTh U TepMoAMHaMUYeckue cBoiicTBa Tein. [IpaBuso ¢a3 ['mb0ca u qucnepcHoCTb.
BinsHue KpuBU3HBI TNOBEPXHOCTM Ha BHYTpeHHee aaBiieHue Tten (ypaBHeHue Jlamuiaca).
IToBepxHOCTHas Heprus U paBHoBecHbIe GopMbl Ten. [Ipunnun ['m66ca-Kropu. 3akon Bynbda.
Kanumnspuele sBneHus (ypaBHeHue JKiopeHa), MX posib B IPUPOJIE M TEXHOJOIMH. MeTombl
ONpeNIeJICHUsl TMOBEPXHOCTHOIO HATSHKEHUS. 3aBUCUMOCTh TEPMOJMHAMHYECKOM pEeaKIuOHHOU
CIIOCOOHOCTH  OT  JaucrepcHOCTH. YpaBHenue KenbBuna. Brusnue aucnepcHoctd Ha
pPacTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XUMUYECKOM peaklnu, TeMieparypy $ha3oBoro nepexoja.

[loyyeHue MUCHEPCHBIX cUCTeM. MeETobl AUCIEprupoBaHus. YpaBHeHue PeOunaepa nms
paboThl JIUCIIEPTHpPOBaHUs. AJICOPOIMOHHOE TMOHWXKeHUE TMpodyHocTH (dddext Pebunaepa).
['omoreHHass u rereporeHHas KoHjeHcalus. MeracrabmibHoe coctosiHue. ODHeprus ['nbbca
o0Opa3oBaHus 3apobilia HOBOUM (a3bl, KpUTHUECKUN paanyc 3apoabiiia. JIBe craguu oOpa3oBaHUs
HOBOW (a3pl. CBsA3p KUHETHKH O0Opa3oBaHUS HOBOW (pa3bl C TIEpeChINEHUEM. YIPaBICHHE
JUCIIEPCHOCTBI0 IPU TOMOTE€HHOM KOHAeHcaluu. [Ipumepbl MOIydyeHUs IJUCHEPCHBIX CHUCTEM
MeToAaMH (PU3HYECKOM U XUMHUYECKON KOHIEHCAIUH.

Pasnen 3. AncopOrimoHHbIe paBHOBECHS

Knaccudukanus wmexaHu3MoB azncopoumu (pusmdeckas amcopOusi, Xemocopomusi u
MoHOOOMeHHas ancopOuus). IIpupona ancopOruoHHBIX cuil. OCOOEHHOCTH COCTaBISIOMINX CHII
Ban-nep-Baansca (OpHEHTALIMOHHBIX, WHAYKUMOHHBIX M JAMCIEPCHOHHBIX) MPU  aJICOPOIMH.
VYpaBHeHUe Ui MOTEHIMAIBHONW PHEPTUU B3aUMOACHUCTBUS aToma (MOJIEKYJbl) ¢ MOBEPXHOCTBIO
Tena.

AncopOuus ra3oB M IapoB Ha OJHOPOAHON mNoBepxXHOCTHU. 3akoH I'eHpu. YpaBHeHue
M30TEpPMbl MOHOMOJIEKYJISIpHON azacopOuuu Jlenrmiopa u ero anamus. OmnpeneneHue KOHCTaHT
3TOro ypaBHeHMs (JIMHEHHas ¢opma ypaBHeHus Jlenrmropa). YpaBHenue @Ppeitnanuxa. Teopus
MOJIMMOJIEKYJISIpHOM  aacopoiuu  bpynayspa, Ommera, Temnepa (bOT), ypaBHeHuwe wu30TEpMBbI
agcopbumu, ero ananus. JIuneitnas gopma ypasaenust BOT u pacuer ero koHcranT. OnpezaeneHue
yAeJIbHOU oBepXHOCTH MeTo1oM BOT.

AncopOuus ra3oB M MapoB Ha MOPHCTHIX Marepuanax. KoJaumuecTBEHHBIE XapaKTEPUCTUKH
NOPUCTBIX MarepuanoB. IlopucTele Tena KOPHYCKYJISPHOM, KpPUCTAJIMYECKOW M TyOudaToi
CTPYKTYpbI, MeTOJbl UX noiydeHus. Kmaccuduxanus nop mo J[yOmHMHY M ee B3aUMOCBS3b C
TEOPHSIMU aJCOPOITHH.

Teopuss kanwuIApHON KOHAeHcauuu. KanwuisipHO-KOHIEHCAMOHHBIN ructepesuc. Pacuer
MHTETpaIbHON 1 T depeHInanbHOM KpUBBIX pacnpeziesieHus: o0bema 1mop 1o pasmMepam.

OcobeHHOCTH a1cOpOIMK HAa MUKPOIOPUCTHIX MaTtepuanax. [lotenuuansnas Teopus [HonsHu.
AncopOLMOHHBIM  moTeHIMal. XapakTepucThyeckas KpuBass ajacopOuuu. TemmneparypHas
MHBapUAHTHOCTb U aQPUHHOCTb XapaKTePUCTUUECKUX KpHUBBIX. OOOOIIEHHOE YpaBHEHUE TEOPHUU
JlyOuHuHa OOBEMHOIO 3allOJIHEHUSI MUKPOIIOpP, YaCTHBIE CIy4yau 3TOT0 YpaBHEHHs (ypaBHEHHE
JyOununa-PanymkeBuyda). AncopOIius ra30B U MapoB B XUMUUYECKON TEXHOJIOTHH.

AJcopOuus MOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crpoenus moinekyn [IAB Ha
MOBEPXHOCTHYIO aKTHBHOCTb, NpaBuiio J{rokio-TpayOe. 3aBUCUMOCTh TOBEPXHOCTHOT'O HATSKEHUS
OT coCTaBa pacTBOpa Ipu coONIOAeHMM 3akoHa ['eHpu M ypaBHeHus JIeHrmiopa. YpaBHeHHE
HIumkoBCcKOro. YpaBHEHUS COCTOSHUS ra3000pa3HbIX MOBEPXHOCTHBIX (aCOPOLMOHHBIX) TJICHOK.
Tunbl MOBEPXHOCTHBIX IJIEHOK M OMpENENICHUE MX XapakTepucTuk. Becwl JleHrmiopa. DakTopsl,
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ONpENIENAIONINE AarperaTHOe COCTOSIHME aACOPOLMOHHBIX IJIeHOK. OmpeneneHue CTpoeHus
a/ICOpOIIMOHHOTO CI0st U pa3MepoB Mosekyn [TAB.
Paszpnen 4. DnexkTpuyeckue sBJCHUs HAa IOBEPXHOCTH

JBoitaoit snextpuueckuii cmoit (JIDC), mexanusmbl obOpazoBanusi [IIC. CoorHomieHus
MEX]Y 3JEKTPUYECKUM IMOTEHIHMAIOM U MOBEPXHOCTHBIM HaTskeHHeM (ypaBHeHus Jlumnnmana).
DneKTpOoKaNnWUISIpHbIE KPUBBIE U onpeaesenne napameTpoB J13C 1o 3TUM KpUBBIM.

O6mme npencrtaBiaeHuss o Teopusax crpoenus JDC. Teopus I'yu — Uenmena. YpaBHeHUE
[Tyaccona-bonsimana mis muddysnoi yactu A9C u ero pemenne. Tonmuna nuddysHoro cios u
BIMSHUE Ha HEE pasIuyHbIX (akTopoB. J[BOWHOW 3yiekTpuueckuil cioil mo teopuu lllTepHa,
nepe3apsiika nosepxHoctu. [Ipumepst o6pazoBanus JIIC. Munemisl U X CTpOSHHE.

YeTbIpe BUJA SJCKTPOKUHETUYECKUX SBIECHUHN. DIEKTPOKUHETUYECKHH TOTEHIAIl U BIUSHUE
Ha Hero pa3inyHbIX (akTopoB. YpaBHeHHe | enbpMronbua-CMOITyXOBCKOTO JUIsi CKOPOCTH MEPEHOCa
OpU  UIEKTpoocMoce U anekTpodopese. DPGEeKTsl, HE YUYUTHIBAEMBIE ATHUM YypaBHEHHEM
(TTOBEpXHOCTHAsSI TTPOBOJIUMOCTb, IEKTPOPOPETUIECKOE TOPMOKEHHUE, PEIAKCAIIMOHHBINA YPQEKT).
[TpakTHyeckoe UCIOb30BaHHUE AIIEKTPOKUHETUYECKHUX SIBICHUH.

Pasnen 5. Kunernueckue cBOWCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTALMOHHOr0 aHaiu3a. CBsA3b CKOPOCTH OCAXJIEHHS YaCTHUI] C UX Pa3MEPOM.
VYcnoBusa cobmonenus 3akoHa Ctokca. CeTUMEHTAlMOHHBIA aHAJINW3 IOJIMIUCHEPCHBIX CHUCTEM.
KpuBast ceaumentauuu. KpuBble pacmpeneneHuss yacTHULl IO pajauycaM. ODKCIEpUMEHTaJIbHbIE
METO/Ibl B CEAMMEHTALIMOHHOM aHaJIM3E.

MornekyasipHO-KMHETHYEeCKass  Mpupoja  OpoyHOBcKoro  ABwkeHHs. CBs3p  MEXIY
CPEIHEKBAIPATUYHBIM CIBUTOM dacTHll U Kodpduuuentrom muddysun (3akoH IDHHIITEIHHA-
CMoOIIyXOBCKOI0).  DKcllepUMEHTallbHas ~ IpoOBepKa  3akoHa  OiHmTelHa-CMOIyX0BCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOIO JBUKEHHUSL.

CenumMeHTallMOHHO-1U((y3UOHHOE paBHOBecCHE, TMIICOMETPUYECKUI 3aKOH.
CenuMeHTallMOHHAS YCTOMUNMBOCTD IUCIIEPCHBIX CUCTEM.

Pasznen 6. ArperatuBHas yCTOMYMBOCTD M KOATYJIALUS AUCIIEPCHBIX CUCTEM

OO61re BOMpOChl YCTOMYMBOCTU JAUCIEPCHBIX cUcTeM. CeauMeHTallMOHHas U arperaTuBHas
ycroifunBoctu cucteM. JlnoduiabHble M THOPOOHBIE CUCTEMBI: CAMONPOHM3BOJIBLHOE 00pa30BaHUE
OJIHMX U HEOOXOIUMOCTh cTabmim3anuu napyrux. Kpurepuii nuopuiasHOCTH cucTeM 10 Pebunaepy-
[lyxuny.

JInodpuneHpie gucnepcHele cuctembl. Knaccuduxamus u  oOmas  XapakTepUCTUKA
MIOBEPXHOCTHO-aKTUBHBIX ~ BELIECTB. TepMOAMHAMHMKA W MEXaHU3M MHIIEIUIO00pa30BaHMUSL.
Crpoenne munenn ITAB. ComoOunu3zanus. OcHOBHBIE (DaKTOPBI, BIHSIOIMINE HAa KPUTUYECKYIO
KOHIIeHTpauuto munemtoodpasosanus (KKM). Meronsr onpeaenenns KKM. Ilpumenenue [TAB.

JInodobusie qucnepcHbie cuctembl. DakTopsl yecTOHYMBOCTH THO(OOHBIX cucTeM. bricTpas u
MeasieHHas koaryssnus. Kunernka koarynsuuu no CmonmyxosckoMy. OmnpezneneHue CKOpOCTH U
BPEMEHH TOJIOBUHHOM KOAryJsiuu. 3aBUCUMOCTD YHCIIa YaCTHUI] Pa3HOTO MOPSAIKA OT BpEMEHHU.

OcHoBHble TIONOXKEeHMS Teopun J[eparuna, Jlangay, ®epses, Osepbexa (JJIDO).
PacknuHuBaromee 1aBjaeHUE U €ro COCTaBISIONINE. DHEPIHsl 3JIEKTPOCTATUUECKOrO OTTAIKUBAHUS
IpU B3aUMOJICHCTBUU cllabo3apsuKeHHBIX MoBepXHOcTed. CHilbl W 3Heprust nputspkeHus. Obiiee
ypaBHEHUE [JJIsi DSHEPruuM B3aUMOJEUCTBUS JAUCIEPCHBIX dYacTull. [loTeHIualbHble KpUBbHIE
B3aMMOJICHCTBUS YacTUI[ B HMOHOCTAOMJIM3MPOBAHHBIX JUCHEPCHBIX cucTeMax. [loTeHuuanbHbIN
Oapbep U €ro 3aBUCUMOCTb OT TONIIUHBI Auddy3Horo cios. Koarynsuus B mepBoM U BTOPOM
MUHMUMyMax. HeWTpanu3anuoHHas M KOHIEHTpalMoHHas koarymsuus. [lopor ObicTpoit
koarymsuun. [lpasuno [lymere-Tapau. 3axon [epsirura. CtaOunuzanusi JUCTIEPCHBIX CHCTEM
BbICOKOMOJIEKYJIApHBIMU  coequHeHusMu (BMC) u ITAB. MeToasl OYMCTKH NPOMBINUIEHHBIX U
OBITOBBIX CTOKOB, OCHOBAaHHbIE HA U3MEHEHUH arperaTuBHON M CE€AMMEHTAIMOHHON YCTOWYUBOCTH
JUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykrypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM
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Tumnsl cTpyKTyp, 00pa3yIoLMXCcsl B arperaTUBHO-YCTOMUUBBIX U arperaTuBHO-HEYCTOMUUBBIX
JUCIIEpCHBIX  cucTteMax.  JKMIKOKPUCTAJUIMYECKOE  COCTOSHME  arperaTuBHO-YCTOMYMBBIX
JUCIIEPCHBIX CUCTEM.

Bo3nukHoBeHHE OOBEMHBIX CTPYKTYp B  arperaTMBHO-HEYCTOHYMBBIX  (JIMO(POOHBIX)
JUCIIEPCHBIX CUCTeMax. B3auMMocBA3p MeXIy BUAOM IOTCHLIHAIbHOW KPHUBOM B3aMMOACHCTBHS
yactul (no teopun JJIOO) u TMnoM Bo3HUKAOIUX CTPYKTYp. KoaryiasnuoHHO-TUKCOTPOIIHbIE U
KOHJICHCALIUOHHO-KPUCTAJUIM3AaLMOHHbBIE CTPYKTYpHIL. Ilepexon onHux crpykryp B Apyrue. Teopus
CTPYKTypooOpa3oBaHus ((PU3MKO-XMMHUUYECKash MEXaHMKa) KaK OCHOBA TIOJYYEHHUS HOBBIX
MaTEpUAJIOB.

Peonoruueckuii Merox HccIeAOBaHUS JUCHEPCHBIX cHCTeM. OCHOBHBIE MOHATUS U
UJCAIBHBIE 3aKOHBI PEOJIOruu. MoaenupoBanye peoJorn4eckKux cBOMCTB Tei. Mozens MakcBeina,
mojens KenpBuna-doiirra, mojens buarama.

Knaccugukanuss  QUCEpCHBIX CUCTEM 10  CTPYKTYPHO-MEXaHMUYECKUM  CBOWCTBaM.
HproTOHOBCKHE M HEHBIOTOHOBCKHUE JKUJIKOCTH. [IceBaomacTnyeckue u QuiaTaHTHbIE KUAKOCTH U
TBep0o0oOpa3Hble Tena. BS3KOCTh KUIKUX arperaTUBHO YCTOMYMBBIX JUCIIEPCHBIX CHCTEM.
VYpaBHenuss OitHmreiina, [lraynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX JKUIKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

8. 3akiroueHue
[ToBepXHOCTHBIC SBJICHUS M TUCTICPCHBIC CUCTEMBI B XUMUYECKOW TeXxHONMOrHH. KoyutonaHas
XUMHUS U OXpaHa OKPY>KAOIIEH Cpebl.
OO611ee KOJIMYECTBO PA3CIIOB - 8.

4 O0beM yueOHOH TUCHHMIINHBI

O0beM TMCUMTTUHBI
Bup yueOHoit padoThl Axan. | Acip.
3E
4. 4.

OO0mas Tpy10eMKOCTb 1M CHUILITHHbI 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexmun 0,89 32 24
[IpakTuueckue 3anstus (I113) 0 0 0
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocrositeibHast padora 2,22 80 60
KonTtakTHas camocrositenbHas pabora - -
CamocrosaTenbHOE U3YUEeHUE pa3/iesioB TUCIMIUIMHGI (MOAroToBKa | 2,22 0 60
K 1a00paToOpHbIM paboTam)
Bua kouTpoJs:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpoMeXyTOYHast aTTeCTalHsI 0,4 0,3

1,0
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua HTOroBOro KOHTpOJIS: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUMILITHHBI
«AHATUTHYECKAS] XUMHD)
1 Heap aucHUMIMHBI — TMPUOOPETCHHE OOYYAIOMUMHUCS 3HAHUM M KOMIIETCHITUH,

H€O6XO,Z[I/IMI:IX AJIg PCIICHHA KOHKPCTHLIX 3aa4 XUMHUYCCKOI'0 aHajin3a.

2 B pe3yabTaTe H3y4eHUs] AUCHUILINHBI 00y4aIOIIUIICH T0JIKEeH:
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Obnadamye cneayoMMU KOMIIETCHIIMAMU U UHIUKATOPaMU UX JTOCTUKEHU:
OIIK-1.2; OIIK -1.10; OIIK-1.19.

3namo:

— OCHOBHBIE TOHSTHUSA, TEPMHUHBI, METOJII U MPUEMbl KAYECTBEHHOI'O M KOJMYECTBEHHOTO
XHMUYECKOI0 aHAJIN3a;

—  TEOPETHYECKHE OCHOBBI (DU3UKO-XMMUYCCKHUX METOJIOB aHAIN3a;

—  TPHUHIHUIBI padOThl OCHOBHBIX MPUOOPOB, UCIIOJIB3YEMBIX JIs TPOBEICHUSI KAUECTBEHHOTO U
KOJIMYECTBEHHOTO aHaIn3a;
Ymemn:

— TMPUMEHATH NMPUOOPETEHHBIC MPAKTUYECKHE HABBIKKM B MPO(ECCHOHAIBLHON NEATeIbHOCTH
JUTSL peIlIeHUs KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;

— TMPOBOJAWTh OOOCHOBAHHBIA BHIOOP METO/A aHAIM3a C YYETOM IeJied W OCOOEHHOCTEH
JIAaHHOW MPAKTUYECKOM 3a]1a4u;

— MPOBOJMTH PAacCUEThl HA OCHOBE MPOBEJCHHBIX UCCIICIOBAHMI;

— MPOBOJAUTH METPOJIOTHYECKYIO OIICHKY pE3YyJIbTaTOB KOJWYECTBEHHOTO XUMHUYECKOTO
aHanm3a
Brnaoemy:

— OCHOBaMHM METPOJIOTMYECKOM OLIEHKH pe3yJbTaTOB KOJUYECTBEHHOTO XUMHUYECKOI'O
aHaJIN3a;

— IpUeMaMHU UHTEpIPETALUU PE3yJIbTATOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKHUX OLICHOK;

— METOJOJIOTHEH XUMHYECKMX © (U3HKO-XUMHYECKMX METOJOB aHalM3a, IIHPOKO
HCTOJIb3YEMBIX B COBPEMEHHOM aHAJTUTUUYECKON TPaKTUKE

3 Kpartkoe coaep:xanue JUCUUIIIHHBI

Pasoen 1. Vinentudukanys HOHOB 2JI€MEHTOB B pacTBOpax

1.1 BBenenue B COBpEMEHHYIO aHATUTUUYECKYHO XUMUIO.

AHanuTHuYecKas XMMHS KaKk OCHOBAa METOJ0B U3YUYEHHS U KOHTPOJII XUMHUYECKOI'O COCTaBa BELLIECTB
B MaTepHaJbHOM MPOM3BOJCTBE, HAYUYHBIX HCCIEHOBAHHIX, B KOHTPOJIE OOBEKTOB OKpY’Karolleh
cpenpl. Buapl ananmuza. DONEMEHTHBIN, MOJEKYJISpHBbIA, (a30BbI U HW30TONHBIN aHAIU3.
KonuuecTBeHHBIM W KAuyeCTBEHHBIM aHalIM3 OPraHM4YeCKMX W HEOPraHMYECKHX BEIIECTB.
XuMmuyeckue, (PU3MKO-XMMUYECKHE METOJAbl aHalu3a, HMX B3aUMOCBS3b, COOTHOIIEHHE U
IPUMEHEHHE. AHAJINTUYECKHM CHTHAJ KaK HOCUTENIb KAueCTBEHHOW M KOJMYECTBEHHOU
uHpopmManuu 06 obbekTe aHanu3a. [locraHOBKAa aHANIUTHYECKOM 3a1auu. AJITOPUTM IMPOBENEHUS
aHanmu3a: oTOOp cpenHedl MpoOBl, MOATOTOBKA MPOObI K aHAIU3y, U3MEPEHHE AHATUTHYECKOIO
CUTHaJla MU €ro MEeTPOJIOrHMYecKasl OIEHKAa, pacdeT pe3yJbTaTOB aHaliu3a M MX HHTEpIpEeTalMs.
[Tpumepsl penieHus 3ajad aHAJIUTHUYECKOIO KOHTPOJS B XMMHYECKOM TEXHOJIOTHH, B aHAIU3E
00BEKTOB OKpy»karoled cpeabl U Ap. [IoHATUS O COBpEMEHHBIX METO/aX 3JIEMEHTHOTO aHajIu3a:
aTOMHO-DMHUCCHUOHHBIA aHalu3, AaTOMHO-a0COPOLIMOHHBIM aHalu3, pPEHTreHO(IyOpeCeHTHbIH
aHaJIN3.

1.2 Cneunduka 3a1a4 aHAIUTUIECKOW XUMHUH.

OcHOBHBIE TEpMUHBI aHanuTH4YecKoM xumuu. OOHapyxkenwe. Ompenenenue. AHam3.
AHaJIUTHYECKHE XUMHYECKHE pEeaklUMU KaK OCHOBA XHUMHYECKOro aHanu3a. KauecTBeHHbIE H
KOJIMYECTBEHHBIE aHAJIUTHUECKHE XUMHUUYECKHE peakuuu. TpeOoBaHUs, NPEIbSABISEMbIE K HHM.
Crenuduka aHATUTHUYECKUX pEaKIUil, HCIOJNB3yeMbIX B aHamu3e. AHaiuTHueckas (opma u
AHAIUTUYECKUE TPU3HAKU. AHATUTHYECKHE PEaKuy U aHauTH4Yeckue 3 PexTrl. XapaKTepUCTUKH
AQHAJTUTUYECKUX DPEAKLUi: YyBCTBUTEIBHOCTh, M30MPATEIBHOCTh (CEJIEKTHBHOCTH). [ 'pymmoBble,
oOurye, yacTHbIe, XapakTepHble U crenuduyeckue peakuu. [Tytu nossienust n30upaTeabHOCTH
Y YyBCTBUTEJIBHOCTH AHAJTUTUYECKUX PEAKIINH.

1.3 Xumuueckue paBHOBECHS B TOMOT€HHBIX U T€TEPOreHHBIX CHUCTEMaX, IPUMEHSIEMbIX B
AQHAJIUTUYECKON XUMHUH.
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OCHOBHBIE THUMNBI peakLUui, NPUMEHAEMBIX B AaHAIUTUYECKOM XHUMHUHU (OCAXKACHUS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHMs, OKHCICHUSA-BOCCTaHOBIEHUs). COCTOSIHHE HOHOB
JJIEMEHTOB B PAacTBOpax. KOHCTaHTBI paBHOBECUS aHAIIMTUYECKUX PEAKLUI: TEPMOJMHAMUYECKUE,
KOHLEHTPALlMOHHbIE,  yCIOBHblE. DakTopbl, BIMAIOLIME HAa  XUMHYECKOE  DPABHOBECHE
(koMIuIeKcooOpazoBaHue, OOpa30BaHUE MaJOPACTBOPUMBIX COCIMHEHHH, W3MEHEHHE CTElEHU
OKHCJIEHHUS OINPEAEIAEMOro HOHA, BIUSHUE NPUPOABI PACTBOPUTENS, NIOHHON CHIIbI, TEMIIEPATYPHI,
cocTaBa pacTBOpa).

PaBHOBecuss B aHAIUTHMYECKM BAXHBIX IMPOTOIMTHYECKUX CcHCTeMax. KOHCTaHTBI
KHUCJIIOTHOCTH M OCHOBHOCTU. YpaBHEHMs MarepuaibHOro Oananca. Berumcienue pH pactBopos
KHACJIOT ¥ OCHOBAaHMH pPAa3JIMYHON CHIIBI, CMECe KHUCIIOT M OCHOBaHUU. BydepHble pacTBOpHI,
UCMOJIb3yeMble B XMMHUYECKOM aHallu3e: UX cOocTaB, cBoiicTBa (OydepHas eMKOCTb, 00JacTb
OydepupoBanus), pacuer pH, mpuMeHEHHE B aHATUTUYECKON XUMUH.

AHanutnueckue peakuuu KOMILIEKCOOOpa30oBaHus, OCAXKICHMUS, OKHCJICHUS -
BOoCcCTaHOBJIEeHMs. OOlue, CTyNeHYaThle M YCIOBHBIE KOHCTAHThl YCTOMUMBOCTH KOMILIEKCHBIX
coeauHeHuil. Vcronp3oBaHME peaklUil KOMIUIEKCOOOpa3oBaHMs B AHAJUTHUYECKOW XUMHHU
(oOHapy>keHHE€ U KOJMYECTBEHHOE OIpe/eieHrue, MackupoBanue). lcnonb3oBanue peakuuii
OCAKICHMS B aHAIMTHYECKUX LensaX. KoHCTaHTa paBHOBECHs PEaKUUN OCaXKIEHUA-PACTBOPEHHUS;
(dakTopbl, BIMSIOINIMNE Ha PACTBOPUMOCTb OCaJKOB. Pacuer ycioBHMH OCaXIEHUS U pacTBOPEHUS
ocagkoB. OKHCINTEIbHO-BOCCTAHOBUTENbHbIE  paBHOBecHs. CTaHAApTHBIA M PEANbHBIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE TIOTEHIIUAIIBI.

Xumuueckue 1 (U3MKO-XMMHUUYECKHE criocoObl omnpenenenuss pH pactBopoB. PaBHOBecus
AQHATUTHYECKUX PEAKIHUH KOMIUIEKCOOOpa3oBaHUs M yIpaBlieHHEe WMHU. DakTOphl, BIHUSIOMIUE HA
HaIPaBJIEHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinil. KoHCTaHTa paBHOBECUS U €€ XMMHKO-
aHAJTUTHYECKOE 3HaueHue. PacueT k03(h(HUIIMEHTOB MOOOYHBIX peaKIuii.

1.4. KauecTBeHHBIE M KOJMYECTBCHHBIC AHAIUTUYECKHE PEAKIUU C OPraHUYECKUMHU
AQHAIUTUYECKUMU pPEareHTaMy B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannyeckue aHanutuueckue peareHTsl (OP). Knaccudukaums OP mo tumy peakumii ¢
HeopraHnyeckumu  uoHamu. KommekcooOpaszyromue OP u  cTpoeHHEe HMX  MOJEKYII:
(GYHKIMOHATIbHO-aHATUTUYECKAs U aHAJUTUKO-aKTHBHAs rpynibl. OCOOEHHOCTH U MpEeuMyIIecTBa
ucnons3oBanuss ~ OP,  obmactu  npumeHeHus.  J[OMOJHUTENbHO:  Teopus  JIEHCTBUSA
KomIuiekcooopasyromux OP, yuer noHHoro coctosHuss OP m meramna. ['mnote3a anamoruit u
IIPaKTHYECKHE BBIBO/BI U3 Hee. [Ipupoaa xumudeckoi cBs3u B komiuiekcax OP ¢ noHaMu MeTassos
U ee NpOsIBIEHHE B IBETHOCTH KoMIUIEKCOB. Peakiuun OP ¢ XpoMoQOpHBIMH 3JI€MEHTaMH.
MHTEHCUBHOCTh OKPAaCKM aHAIUTUYECKUX (POPM M MHTEHCHBHOCTH MOIJIONIEeHUs. Vcnonb3oBaHue
peaKIMii OpraHuveCcKuX PeareHToB B (POTOMETPUUIECKOM aHAIN3E.

Pa3zoen 2. KonnyecTBEeHHbIN XUMUYECKUI aHATTN3

2.1. IlpuHnune! U 3aa4y KOJIMYECTBEHHOTO aHAIN3a.

Krnaccudukanys MeTofoB KOJMYECTBEHHOTO aHanu3a. TpeboBaHUs, NpeabsBIseMble K
XUMHYECKMM pEaKLUsAM B KOJIMYECTBEHHOM aHaJIM3€. OTallbl KOJUYECTBEHHOI'O OIpEAEIEHUS.
XapakTepucTuKa  pe3ylbTaTOB  KOJIMYECTBEHHOTO XHMMHUYeckoro aHanuza. OrmnpeneneHue
COJIepKaHusl BEIIECTBA B pacTBOpe, pacueTHble ¢opmysbl. CriocoObl MpeicTaBleHUs pe3yIbTaToB
aHaynu3a. TecTbl Ha BBISIBJICHHME CUCTEMATUYECKUX MOTPEIIHOCTEN B pe3yibTaTaX KOJINYECTBEHHOTO
XuMH4eckoro ananusa. [Ipo6ootdop u mpoOOmoAroToBKa.

2.2. TutpumeTpudecKkuil anann3. THUIIBI peaknii, UCIIOJIb3yEMBIX B THTPUMETPHH.
TpeboBanus, NpeabBIsSEMbIE K HUM.

[Mpunuun tutpumerpuun. TutpoBanue u ero sTanbl. I'padudeckoe n300pakeHUe mporecca
TUTPOBAaHUS — KpHUBBIE THUTPOBaHUS, HUX BHUIbl. CKAauyoOK Ha KpPUBOM THUTPOBAHUS, TOUYKA
skBuBasieHTHOCTU (T.D.) m koneunas touka TutpoBanust (K.T.T.). IlepBuunbie U BTOpUYHBIE
cTaHapThl. [IpueMbl TUTPUMETPUYECKOTO aHalu3a: MpsIMOe U 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE
MeTonbl. TUMBl peakiuii, HCHOJb3YyeMbIX B THUTPUMETPUUYECKOM aHaiu3e; TpeOOBaHUS,
IPEIBSABISAEMBIE K HUM.
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JlomOTHUTENBbHO:  MHCTPYMEHTAJIbHbIE  MeTOAbl MHAuKauuu T3. IloTeHmmomerpuyeckoe
tutpoBanue. Merop I'pana. [lpyrue crnocoObl yCTaHOBJIEHUS! KOHEYHOH TOUYKU TUTPOBAHUSI.

2.3. Peakiuu HeUTpan3aluy B KOJIMYECTBEHHOM XUMUYECKOM AHAJIN3E.

MeTo/1bl KMCIIOTHO-OCHOBHOTO TUTpOBaHuUs. CyLIHOCTh METOJa KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.
KpuBble KHCIIOTHO-OCHOBHOI'O THUTPOBaHHUA. PacueT M IOCTPOEHHE TEOPETUYECKUX KPHUBBIX
TUTPOBAHUS CUJIbHBIX U CIa0bIX OJHOOCHOBHBIX IIPOTOJUTOB. PAKTOPHI, BIMSIIONIME HA BEIUUYUHY
CKayKa Ha KPUBBIX KHCIOTHO-OCHOBHOTIO TUTpoBaHMs. CrocoObl yCTaHOBIEHHUS KOHEYHOH TOUKU
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE MHAMKATOPbI, HMHTEpPBal Iepexoda OKpPacKh HHIUKATOPA,
nokazarenb TtuTpoBanus (pT). IlpaBuno BbIOOpa HHAMKATOpa M KOHKPETHOIO —Cilydas
TATpOBaHuA. IIpakThyeckoe NPUMEHEHUE pEaKUUld KHUCIOTHO-OCHOBHOI'O B3aUMOJACUCTBUS.
[ToTeHIMOMETPUYECKOE TUTPOBAHNE HA OCHOBE PEAKLMM KUCIOTHO-OCHOBHOTO B3aUMOJACUCTBHS.
NuaukaTopHbIE NOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYecKHe peaklMM KOMIUIEKCOOOpa30BaHMsI M OCAXJEHHsS B KOJIWYECTBEHHOM
XUMHUYECKOM aHAJIN3E.

Hcnonb3oBaHue KOMIUIEKCOOOpa3oBaHMs B XHMMHYECKOM aHaiuze. Heopranuueckue u
OpraHu4yecKkue JIMrasjpl. KOMIIJIEKCOHBI M MX CBOMCTBA. YCIIOBHBIE KOHCTaHTBHl YCTOMYMBOCTH
KOMILUIEKCOHATOB M MX IpakTHYeCKoe ucrosib3oBaHue. OOOCHOBaHME BbIOOpAa ONTHUMAJIBHBIX
YCIIOBUM  KOMIUJIEKCOHOMETPUYECKOTO  TUTpoBaHUsA. KpuBble  KOMIUIEKCOHOMETPUYECKOTO
TUTpoBaHUsA. DaKTOpbl, BIAMSIOIIME HAa BEIMYMHY CKauka Ha KPUBBIX TUTpoBaHUsA. CrocoObl
ycranosnenust T.3. u K.T.T. MeramtoxpoMHble HHIUKATOPHI, MPUHIUN HX ACUCTBUSA. BbpiOop
MHAMKATOpa Ul KOHKPETHOIO Cilydas THUTPOBAaHMs. AHAJIUTUYECKHUE BO3MOXHOCTU METOAA
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUs. [IpruMeHeHne KOMIIJIEKCOHOB B aHAJIMTUYECKON XUMUU B
Ka4yecTBE MACKUPYIOUIMX areHToB. [IprMeHeHHe XMMHUECKUX peakluil KoOMIIJIeKcooOpa3oBaHUsS B
(OTOMETPHUYECKOM aHAJIU3€e, B METO/I€ KOHAYKTOMETPUYECKOTO TUTPOBAaHUS. Peakiiumn ocaxieHus B
KOJINYECTBEHHOM XMMUYeCKOM aHanuze. ['paBumerpuueckuii ananus. Teopernyeckoe 000CHOBaHUE
BHIOOpA ONTHMAJIBHBIX YCIOBHIA OCAXICHUS KPUCTALIHUECKUX U aMOp(HBIX ocaakos. [Ipumenenne
XUMHUYECKHX PEaKUUN OCAXKICHHMS B METOJIE IOTECHIMOMETPUUYECKOTO TUTPOBAaHUS, B METOE
Typouaumerpun. OCOOEHHOCTH peakuui KOoMIUIeKcooOpa3oBaHUs (XenarooOpa3oBaHMs) HOHOB
MetamuioB ¢ DJ{TA. OcanurenbHOE TUTPOBAHHUE.

2.5. AHanuTu4ecKue peakluu OKUCIIEHUS-BOCCTAHOBIICHHS B KOJINYECTBEHHOM XUMHUYECKOM
aHaJIN3e.

OKHCIUTENbHO-BOCCTAHOBUTEIbHAS ~ peaklus U OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIN
noteHMan. KOHCTaHTBI paBHOBECHS OKUCIHUTENBbHO-BOCCTAHOBHUTEIBbHBIX peakuuil. Bbioop
TUTPAHTa U ONTHUMAJbHBIX YCIOBUN TUTpoBaHUsA. KpuBble OKHCIUTEIHbHO-BOCCTAHOBUTEIHLHOTO
TUTpOBaHUA. DakTOphl, BIUAIOIIME HA BEJINYMHY CKAayKka Ha KPUBOM TUTpoBaHus. MHankauus
KOHEYHOM  TOYKM  TUTPOBAHUS  XUMHUYECKUMH U (U3UKO-XMMHUYECKHMH  METOHaMH.
ITepmanranatoMerpus. XapaKkTepucTukKa METOJa. Ycnosus IIPOBEJCHUS
NepMaHraHaTOMETPUUYECKUX ompesesieHnil. BelecTBa, onpezaenseMble NepMaHraHaTOMETPUUECKUM
MeTo0M. JIOCTOMHCTBA M HENOCTAaTKM Merona. Momomerpus. XapakTepUCTUKAa METOJA, YCIOBHUS
IIPOBEICHUS MOJOMETPUYECKOr0 OIpENEIeHUsT BemecTB. JIOCTOMHCTBA M HENOCTAaTKM METOJA.
[IpumeHeHHe  peakuMil  OKHCIICHHSA-BOCCTAHOBIEHMS B  METOJE€  IOTEHLIHMOMETPUYECKOIO
TUTPOBAHUS.

2.6. NonooOmeHHast xpoMaTorpadus B KOJMUYECTBEHHOM XMMUYECKOM aHaJIM3e.

TpeboBanusi, npeabsBIsIEMblEe K peaKIUsIM HOHHOrO oOMmeHa. M3orepmMa MOHHOrO oOMeHa.
Bribop onTMManbHBIX  YCIOBHMH  HMOHOOOMEHHOIO  pa3JieleHusi BemecTB. lIpumeHeHue
MOHOOOMEHHOM Xpomarorpaduu B aHAJIUTHYECKOW XUMUU OpPraHUYECKHMX M HEOPraHWYeCKUX
COEIMHEHUI: pa3/ie]IeHUe, OUMCTKA, KOHIIECHTPUPOBAHUE U T.J.

Pa3zoen 3. BBenenue B pU3nKo-XUMHUYeCKUe (MHCTPYMEHTAJIbHBIE) METO/IbI aHaIN3a

3.1. ®XMA — cocTaBHas 4aCTb COBPEMEHHON aHAJIIMTUYECKON XUMUH.

Knaccudukanmss Qu3nko-xuMUYECKUX METOJIOB aHaMM3a. AHAIUTUYECKHH CHUTHAlI Kak
uHpopMmaTuBHAs (YHKIMS COCTaBa BEIIECTBA W €ro KoJudecTBa. lIpumepsl aHATUTHUYECKHX
CUTHAJIOB U UX u3MepeHuii B OXMA.
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3.2. MeTpoiorudeckrue OCHOBbI aHAUTUTUYECKUX METO/IOB.

OCHOBHBIE AHAIUTUKO-METPOJIOTUYECKUE XAPAKTEPUCTHKH METOJOB M  PEe3yJIbTaToOB
aHaJn3a, Croco0bl UX OLICHKH: Ipe/es 0OHapyKeHus, KOdGUIUEHT YyBCTBUTEIBHOCTH, HUKHSS U
BEPXHsS TPAaHMIA JUATIA30HA OIMpPENeIsIeMbIX COICPKAHUHM, CENEKTUBHOCTH, MPEIU3NOHHOCTh B
YCIIOBUSIX CXOJIUMOCTU (TIOBTOPSIEMOCTH) M BOCIPOM3BOJAUMOCTH, MPABUIBHOCTb, SKCIPECCHOCTD.
O606mennsie ceeaenus o OCT P UCO 5725 (2002).

3.3. O6mas xapakTepUCTKa CHEKTPaJbHBIX, SJIEKTPOXUMHUUYECKUX M XpoMaTorpaduueckux
MeTo10B aHanu3a. [IpencraBnenue o poToMeTpuiecKux, MOTEIMOMETPUISCKUX METOIaX aHAIIN3a U
HOHHOOOMEHHOH XpomaTorpaduu.

4 O0beM yueOHO JUCUMIIJIMHBI

. O0BbeM JUCHUIIINHBI
Bup yuyeoHoii padoTbi amen

3E Akan. 4. | Acrtp.u.
O01masi Tpy10eMKOCTh TUCHUILIHHbBI 4 144 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
Jlexknuu 0,45 16 12
[Tpaktuueckue 3ansatus (I113) - - -
JlabopaTopusbie padoTsl (JIP) 1,33 48 36
CamocrosiTesibHas padora 2,22 80 60
KoHTakTHas camocTosiTesibHas padoTa 299 0,2
CaMOCTOSITEIbHOE U3YUYEHUE PA3/IeJIOB TUCITUTIIINHBI ’ 79,8 59,7
Buj nTOroBoro KOHTpoOJIs: 3auer
AHHOTAIUs padoyeid MPOrpaMMbl THCIIATNIITHHBI
«DJIEKTPOTEXHUKA M MPOMBILLJIEHHAS JIEKTPOHHKA»
1. Hear aucuumiaumHbl —  QopMUpoBaHHE Yy  OOydYaIOMIUXCS  KOMIIETECHIUH,

o0ecreunBarOMUX  TEOPETUYECKYI0 M TPAKTHUUECKYIO IOATOTOBKY BBITYCKHUKA, YMEIOILEro
BBIOMpPATh M HKCIUTyaTHPOBATh 3JEKTPOTEXHUUYECKHE U DJIEKTPOHHBIE YCTPOWCTBA, BIAJCIOLIETO
HaBbIKaMU UCIIOJIb30BaHUS COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOT U IS
aBTOMATU3UPOBAHHOI'O MOJAEINPOBAHUS U PACYETA INEKTPUUECKUX U HIEKTPOHHBIX LIETIEH.

2. B pesyabTare n3yueHusi AUCUMILIMHBI 00y4aIOIIUIICHA JOJIKEH:
Obaa0amp cienyronMMU KOMIIETEHIUSAMU U MHIMKATOPAMU UX JOCTUKEHUS:
VYK-2.1, YK-2.4, YK-2.6, OIIK-1.20.

3namo:

- OCHOBHBIE MOHSTHS, ONIPEACIICHUS U 3aKOHBI SJIEKTPUUECKHUX LIETIEH;

- METO/bl aBTOMATHU3MPOBAHHOTO MOJICTUPOBAHUS, aHAIW3a W pacu€Ta Iernell IMOCTOSHHOTO H
MEPEMEHHOT0 TOKOB, METOJIOJIOTHIO JIEKTPOTEXHUUYECKUX U3MEPEHHUIA;

- YCTPOWCTBO W TPHUHIUIIBI Pa0OTHI AJIEKTPOTEXHUYECKOTO W DIIEKTPOHHOTO O00OpY/IOBaHMS,
TpaHcPOPMATOPOB, MIEKTPUIECKUX MAIIHH, UICTOYHUKOB TUTAHUSI.

Ymemes:

- TMPUMEHSTh TEXHOJIOTUU aBTOMATU3HPOBAHHOTO MOJEIMPOBAHUS, aHalu3a, pacuéra u
IKCIUTyaTalluu AJIEKTPUYECKUX CETEH, MPOMBIIIJIEHHOTO AJIEKTPOOOOPYAOBAHHS M DJIEKTPOHHBIX
npubopoB;

- BBIOWpATh DJJIEKTPOTEXHUYECKOE U JJIEKTPOHHOE O0OOpyIOBaHWME Il pelieHus 3ajad
MIPOCKTUPOBAHUS U peaTU3allMi XUMHKO-TEXHOJIOTHYECKUX TPOLIECCOB U MTPOU3BOICTB.

Bnaoems:
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- METOJ0JIOTHEN aBTOMAaTU3UPOBAHHOTO MOJICIMPOBAHUS U PACUETA INEKTPUUECKUX U SJIEKTPOHHBIX
IeTIeH;
- MPaKTUYECKHUMH HaBbIKaMU Pa0OTHI C AJIEKTPOTEXHUYECKOM ammaparypod H 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.
3. Kparkoe coaep:xanue JUCUMIIMHBI.
BBeaenue. IlpeaMer, OCHOBHbIE NOHSATHS, METONOJOTHS SJIEKTPOTEXHUKH W IPOMBILUICHHON
3JeKTpOHUKU. KpaTkue ucropudeckue CBEAEHUs. 3aJayd M MECTO JUCUUIUIMHBI B IOJATOTOBKE
OakanaBpa XMMHYECKOM TEXHOJIOTHUH.
PA3JAEJI 1. JIEKTPHYECKHE IIEITH
1.1.  Ocnosnvle onpedenenus, ONUCAHUA RAPAMEMPOE U MEMOOO0E PACUEMA IIEKMPUYECKUX
ueneil

OcHOBHBIE MOHATHUS U 0003HAUYECHHS PJEKTPUUYECKUX BEIUYUH U JIEMEHTOB JIEKTPUUYECKUX
neneii (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77). Uctounuku u
MPUEMHUKHN JJIEKTpUUeCcKo dSHepruu. OCHOBBI 3IJIeKTpoOe30macHOCTH. CXeMbl 3aMeleHus
3JIEKTPOTEXHUYECKHUX YCTPOMCTB.

OcHOBHBIE TOHATHS TEOPHUH dJeKTpuyeckux 1eneil. Kmaccudukamus meneit: TMHEHHbIE U
HEJIMHEHHbIE, HEpPAa3BETBJICHHbIE M pPA3BETBIEHHBIE, C OJHUM M HECKOJIbKMMH HCTOYHHUKAMHU
MUATAHUS, C COCPEAOTOUYECHHBIMHU U PACIPEACICHHBIMU [TApAMETPAMMU.

OCHOBHbIE NPUHIMIIBL, TEOPEMbI M 3aKOHBI 3JIEKTPOTEXHUKHU. [IpuHIMI HEnmpepbIBHOCTH
(3aMKHYTOCTH ) JIEKTPHYECKOTO TOKa MU MArHUTHOTO MOTOKA. 3akoHbl OMa u Kupxroda.

Meroasl MOJENMPOBAHMS, aHalIM3a W pacyéra JMHEHHBIX DSJEKTPUYECKUX Lenei
MOCTOSIHHOTO TOKAa. AHaNMM3 M pacd€T Pa3BETBJICHHBIX DJIEKTPUUYECKHUX IIENEH ¢ HECKOJbKHUMHU
MCTOYHUKAMU MUTAHUS IIyTEM COCTABIICHUS U PEIICHUsI CUCTEM ypaBHEeHU mo 3akoHaMm Kupxroda,
MPUMEHEHHUS METO0B Y3JI0BBIX IOTEHIIMAJIOB U SKBUBAICHTHOI'O AKTUBHOT'O ABYXIIOJIFOCHHKA.

OcHoBHbIE CBOWCTBA U 00JacTH TMPUMEHEHHS MOCTOBBIX II€Neil, MOTEHIMOMETPOB,
JICIIUTENICH HANPS)KEHUSI U TOKA.

MatpuyHas 3anuch ypaBHEHHH 1erneil B 00001eHHbIX opmax.

1.2.  DOnexmpuueckue uzmepenus u npuoopsl

MeToapl M3MepeHUsl D3JEKTPUYECKUX BEJIWYMH: TPAMbIE U KOCBEHHBIE. AHAJIOTOBBIE
AIIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE JIEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHLUI JEHCTBUS,
oOnactu npuMeHeHus. M3mepeHne aJIeKTpUYecKuX BETMUYMH: TOKOB, HAIPSHKEHUH, CONPOTUBIEHU,
MOIIHOCTH U DHEPIHH.

1.3.  Ananu3 u pacuém JuHennvIX yeneil nepemennoz0 moKa

CrniocoObl mpencTaBineHus (B BUI€ BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEI)
U MapameTpsl (aMIUIMTyla, 4YacToTa, HadallbHas (a3za) CUHYyCOMJAIbHBIX (YHKIMI. MrHOBEeHHOE,
cpeiHee M JIeHCTBYIOIIee 3HAaUEeHUs IEPEMEHHOI0 CUHYCOUJAIbHOTO TOKA (HAMIPSKEHU ).

AKTHUBHOE, pEaKTUBHOE U IIOJHOE CONPOTUBIEHUS BETBH. Pa30Bble COOTHOLIEHUS MEXIY
TOKOM W HampspkeHueM. MOIHOCTh B IeNAX NepeMeHHoro Toka. KoadduiueHT MourHocTH
(cos()) 1 ero TEXHUKO-YKOHOMHUUYECKOE 3HAUCHHE.

[Ipumenenue anreOpbl KOMILIEKCHBIX YHCET B 3JIEKTpOTEeXHHKE. KOMIIEKCHBI MeTon
pacuéra JIMHEMHBIX CXEM LENeld NePEeMEHHOro Toka. KOMIIIEKCHOE CONPOTUBIEHUE U KOMIUIEKCHAs
IPOBOJUMOCTh BeTBU. KOMIUIEKCHAs MOIIHOCT, M OajaHC MOIIHOCTH B LEMAX IEPEMEHHOTO
CHHYCOMJIAJILHOTO TOKA.

Pe3oHaHCHBIE sBIIEHUS B DJIEKTPUYECKHUX LEMNAX, YCIOBUS BO3HUKHOBEHUS, IPAKTHYECKOE
3HauyeHHe. Pe30HaHC HanpspKeHMM M TOKOB. HacTOTHBIE CBOMCTBA LENEH NMEPEMEHHOTO TOKa.
[TonsiTHE O MTUHEWHBIX YeTHIpEXNOMOCHUKAX. [IoHATHE 00 AMEKTPUYECKUX LENsAX ¢ MHIYKTUBHOM
(MarHUTHOM) CBS3bIO.

AHanu3 u pacuér TpExQasHbIX Lernell NepeMEeHHOro ToKa. DJIeMEeHThl TpEX(a3HbIX Lemneil.
CnocoObl n300pakeHuss U coeauHeHus (a3 TpEx¢pazHOro MCTOYHMKA MUTAHUS U IPHUEMHHUKOB
sHepruu. CoenvHEHHE NOTpeOHUTENeH SJIEKTPOIHEPTrUH 3BE3JA0H U TpeyrolbHUKOM. Tpéx- u
YEeTBIPEXIIPOBOAHBIE CXEMbl IHWTAaHMAA MNPUEMHHUKOB. Ha3HaueHme HEHTpanpbHOro IpOBOJA.
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Momnocts  Tpéxdaznoit nenu. Kosadpdunmentr wmomuoctH. TexHuka 0€30MaCHOCTH TPHU
IKCIUTyaTaIllul YCTPOUCTB B TPEXPA3HBIX IETISAX.

[Ipumenenue st aBTOMaTU3UPOBAHHOTO MOJEIUPOBAHUS U pacuéra Ierneil mporpaMMHBIX
NPOIYKTOB, pa3paboTaHHBIX Ha Kadempe, a Takxke makeroB mporpamm «Multisim», «Mathcady,
«Excel».

PA3JIEJ II. 5JIEKTPOMATHHTHBIE YCTPOHCTBA U 3JIEKTPHYECKHE MAIITHHBI
2.1. Tpanucgpopmamopwt

Haznauenue u obnactu npuMeHeHus: TpaHc(hopMaTopoB. Y CTPONUCTBO U MPUHIIMIT JCHCTBHS
oaHo(dazHoro Tpanchopmaropa.

AHanu3 3IeKTPOMArHUTHBIX MPOIECCOB B TpaHC(HOpMaTOpe, cXeMa 3aMEICHHS.

[Totepu sneprum B Tpanchopmarope. BHemnue xapakrtepucTuku. IlacmopTHble aaHHBIE
TpanchopmaTopa U orpenelIeHne HOMUHAIBHOIO TOKA, TOKa KOPOTKOTO 3aMBIKaHUS B TIEPBUYHOMN
00MOTKE ¥ U3MEHEHHSI HAIIPSKEHHsI Ha BTOPUYHONU 0OMOTKE.

2.2. Acunxpounnvie MauiuHwl

YcTpoiicTBO W mpuHOMN  JAeHCTBUS  TPEX(PA3HOrO ACHMHXPOHHOTO 3JIEKTPOABUTATEIIS.
Bpamaromeecss maruutHoe mosie craropa. MarautHoe noje mamuHbel. 9J[C oOMOTOK craTtopa u
poropa. CxonbxxeHnue. YacTora BpalieHus: poTopa. DIeKTPOMAarHUTHBIH MOMEHT. MexaHuueckue u
pabouure XapaKTEPUCTHKHU.

DHeprerudeckue nuarpammel. [lacnopTHeie JaHHbIE.

[Tyck acCHHXPOHHBIX JBHUTATelIed € KOPOTKO3AMKHYTHIM H  (Da3HBIM  POTOPOM.
PeBepcupoBanue 1 peryimpoBaHie YaCcTOThI BpaIlleHUs POTOpa.

PA3JIEJI III. OCHOBbBI JIEKTPOHUKH
3.1. Dnemenmnasn 6aza co8pPeMeHHbIX IIEKMPOHHBIX YCMPOUCE
VYcnoBHble  0003HAuY€HUS, TMPUHIUIN JCUCTBUSA, XapaKTEPUCTUKH M  Ha3HAuYCHUE
MOJIYTIPOBOTHUKOBBIX TUOOB, TPAH3UCTOPOB, TUPUCTOPOB.
WuTerpanbHble MUKPOCXEMBI, X Ha3HAYeHHE, KIacCU(PUKAIUS U MApPKUPOBKA.
3.2. Hcmounuku émopuuno20 31eKmponumanus u ycuaumenu
INEKMPUUECKUX CUSHATI08
[TomynpOBOTHUKOBBIE ~ BBIPSIMHUTENHN:  KJIACCH(UKAIMSI,  OCHOBHBIE  MapaMeTpHI.
DNEKTPUYECKHE CXeMbI M IPUHITUM PaOO0THI BHIIPSIMUTENS. DNEKTpUYECKUEe QUITBTPHL.
Knaccudpukanyus W OCHOBHBIE  XapaKTEpUCTHKU  ycuwiuTeneil. AHamu3  paboTbl
OJTHOKACKaIHbIX U MHOTOKACKaIHBIX ycunuTeneid. OOpaTHbIE CBSA3U B ONEPALMOHHBIX YCHIINTEISAX,
UX BIUSHHUE Ha MapaMeTphl U XapakTepUCTHKH ycuauTelns. OCHOBHBIC THITBI YCHIINTENEH Ha 0ase
ov.
4. O0beM y4eOHOH JUCHHUILINHBI.

O0BbeM THCIHHIIINHDBI
Bup y4yeoHoii padoThI Axax | Actp.
3E
q, q,
OO6m1ast TpyA0€MKOCTh JTUCITUTUIHHBI 4 144 108
KonTakTHas padoTa — ayiMTOPHBIE 3aHATHS: 1,33 48 36
Jlexknuu 04 16 12
JIaGoparopubie 3ansTus (JI3) 0,9 32 24
CamocrositesibHas: padora (CP) 2,67 96 72
KoHTposibHble paboThI 0,56 20 15
KonTakTHas camocTosiTenbHas paboTa 0.4 0,3
2,11
CaMOCTOSITETbHOE U3YUYEHUE PA3/I€JIOB TUCIIUIIIINHBI 75,6 56,7
Buja HTOrOBOro KOHTpOJIS: 3a4er ¢ oneHkoi

AHHOTaNUA padoyeil NPOrpaMmMbl JUCUMUIIIIHHBI
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«be3onmacHOCTD KU3HeAeATeIbHOCTH

1. Heap qaucuuniauHbl - GopmMupoBaHue NpodhecCHOHATBLHONU KYIbTYphl 0€30M1aCHOCTH, MO
KOTOPOW MOHUMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPO(ECCHOHATBLHOM
JEeSTEIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTbh 3HAHUM, YMEHHMH M HaBBIKOB Ui OOecreueHus
Oe3omacHOCTH B chepe mpodeccnoHAIbHON ASITENFHOCTH, XapaKTepa MBIIUIICHUS U IEHHOCTHBIX
OpHUEHTAIHH, TPU KOTOPHIX BOIPOCHI O€30MACHOCTH PacCMaTPUBAIOTCS B KAU€CTBE MIPUOPHUTETA.

2. B pe3yabTaTe 0CBOEHMS JUCHMILIMHBI 00y4AIOIIMIACH 10JI/KEH:

Obaadoams CIEAYIOMAMA KOMIIETCHIIUSAMHA U MHAUKATOpaMu ux noctmwkenus: VK-8.1, VK-
8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, YK-8.7, VK-8.8, VK-8.9, VK-§.10.

3nameo:

- OCHOBHBIE TEXHOC(EPHBIC ONTACHOCTH, MX CBOMCTBA U XapaKTEPUCTHUKH;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YEJIOBEKAa U MPUPOIHYIO CPeLy,
METO/IBI 3aIIUTHI OT HUX MPUMEHHUTEIIBHO K chepe CBOCH MPOoPeCCHOHATBHON A TEILHOCTH.

Ymems:

- HICHTU(PUITMPOBATH OCHOBHBIC OITACHOCTH CPE/Ibl OOUTaHUS YEIOBEKa,

- OIICHMBAaTh PHUCK HUX pealn3alid, BBIOUPATh METOABI 3aIlUThl OT OIACHOCTEH
NPUMEHHUTEIHHO K cepe cBoel mpodeccHOHATBHON ACSITeTFHOCTH W CHOCOOBI OOeCTieUeHUs
KOM(DOPTHBIX yCIOBUI JKU3HEIEATEIHHOCTH.

Brnaoemw.:

- 3aKOHOJATEIbHBIMM U IPAaBOBBIMH aKTaMH B 00JacTh O€30MMaCHOCTH M OXpaHbI
OKpy’Karomie cpenpl, TpeOOBaHUSMH K O€30MaCHOCTH TEXHHYECKHX pErJIaMeHTOB B cdepe
poeCCHOHATBHON JEATEIbHOCTH;

- crmoco0amMu M TEXHOJIOTUSIMU 3aIUTHI B YPE3BBIYAMHBIX CUTYAIIHSX;

- IOHATUITHO-TEPMUHOJIIOTUYECKUM amnapaToM B 00JacTH 0€30MacHOCTH;

- HaBBIKAMH pallMOHATU3AIMKA TPOPECCHOHAIBHON ACSITEIBHOCTA C IEJbI0 00ECIICUCHHS

0€30MMaCHOCTH U 3aILUTHI OKPYKAIOIIECH CPEeIbI.

3. KpaTkoe cogep:kanue TUCHHUIINHBI.

Pa3zoen 1. Bseoenue 6 6e3onacnocmo

OcHOBHbIE OHATHS U ompeaeneHus. be3onacHOCTh U yCTOWYMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocghepa

CrpykTypa TexHOC(epbl U €€ OCHOBHBIX KOMIIOHEHTOB. (COBpPEMEHHOE COCTOSHHE
TexHOc(hepsl U TEXHOCPEPHOU 0€30IacHOCTH.

Pa3zoen 3. Hoenmugpuxayusa u 6o30eticmaue Ha uenoseka 6peOHbIX U ONACHBIX (AKmopos
cpeodvl 0oumaHus

Knaccudukanuss HeratuBHbBIX (AKTOPOB CpeAbl OOWUTaHMS YelIOBeKa. XUMHUYECKUE
HeraTUBHBIE ()aKTOPHI (BpeAHBIC BelIecTBa). MexaHWYeCKUe U aKyCTHUeCKHe KoeOaHusi, BUOpanus
U IIyM. DJIEKTPOMArHuTHBIE U3TY4YEeHUs U 1o, MIoHU3upyomuye n3nyyeHne. JIeKTPUUECKUi TOK.
OnacHble MexaHudeckue @axrtopsl. [Iporeccsl TopeHHs W MOKapOB3pPHIBOONACHBIE CBOWMCTBA
BEIIECTB U MaTepuasioB. CTaTHYECKOE FIEKTPUUECTBO.

Pazoen 4. 3awuma uenosexa u cpedvt obumanus om 6peoHbIX U ONACHBIX GAKmopos
APUPOOHO20, AHMPONOSEHHO20 U MEXHO2EHHO20 NPOUCXOHCOECHUS

OCHOBHBIC TIPUHIUIIBI 3AIIUTHI. 3alIUTa OT XUMHUYECKHX W OMOJOTHMYECKHX HETaTHBHBIX
¢dakTopoB. 3ammuTa OT HHEPreTUYECKUX BO3ACHCTBHM M ¢usmueckux mnojiei. OGecreyeHue
0€30MacHOCTH ~ CHCTeM, paloTalmxX TOJA  JaBlIeHHEM. be30macHOCTh  JKCIUTyaTaluu
TpyOOIPOBOJOB B XHMMHYECKOH MPOMBIIUICHHOCTH. be3omacHas 3KcIUTyaTalus KOMIIPECCOPOB.
AHaim3 1 OllEHNBAHNE TEXHOTCHHBIX W MTPUPOTHBIX PHCKOB.

Pa3zoen 5. Obecneuenue komghopmmuvix yciosuii 0Jis HCUSHU U OessMeNbHOCIU Yello8eKd

[lonatne KOM(MOPTHBIX WM ONTHUMAJIBHBIX YCIOBHHA. MUKPOKIMMAT TMOMEIIECHHH.
OcaerieHue 1 CBETOBasi cpefia B MOMEIICHUH.
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Paszoen 6. Ilcuxogusuonocuyeckue u sp2oHomuyecKue 0CHO8bl Oe30nacHocmu

[Icuxuueckue Mmporecchl, CBOWCTBA U COCTOSIHHS, BIIMSIOIINE HAa 0€30MacHOCTh. BuIbl u
YCIIOBUS TPYAOBOH 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

Pasoen 7. Ypessvluaiinvle cumyayuu u Memoobvl 3auumsl 8 YCI08UAX UX Pearu3ayuu

O6mmume ceenenns o YUC. IToxkap u B3phIB. ABapuu Ha XUMHUYECKU OMACHBIX 00BEKTaX.

Pagnanmonnsie  aBapuu. [IpuGopsl  pagMallMOHHOW, XWMHYECKOM  pa3BelKH U
JIO3UMETPUYECKOI0 KOHTPOJIs. Upe3BplualiHble CUTyallud BOGHHOTO BPEMEHH. 3allUTa HACEJICHUS B
YpEe3BBIYAMHBIX CUTYallUsAX. YCTOWYMBOCTh (YHKIIMOHUPOBAHHUS OOBEKTOB OSKOHOMHKH B
YpE3BbIYANHBIX CUTYALUSX.

Paszoen 8. Ynpaenenue 6ezonacnocmuio scusneoesmenbHOCHU.

3aKkOoHOJATEeNbHbIE W HOPMATHUBHBIC IIPaBOBBIE OCHOBBI YIIpaBJICHHS O€30MaCHOCTHIO
JKU3HEACSITEIIbBHOCTH. DKOHOMHYECKUE OCHOBBI yIIpaBiieHHs 6e30macHoCThi0. CTpaxoBaHUE PUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCThIO.

4. O0bem y4eOHOH JUCHUIIIMHBI

Buj yueoHoii pa6oThl O0BLeM TUCHUIITHHBI
3E Akaja. 4. | AcTp. 4.
OO0masi Tpy10€eMKOCTh M CUMILIHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,33 48 36
Jlexmun 0,89 32 24
[TpakTuueckue 3aHsATHs - - -
JlaboparopHbie pabOTHI 0,44 16 12
CamocrosiTesibHasi padoTa 1,67 60 45
KonTakTHas camocTosiTenbHas paboTa - - -
[ToaroroBka K 1a00paTopHbIM paboTaM 0,56 20 15
CaMocCTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI 1,11 40 30
Buabl KOHTpOJIA:
IK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpOMeXyTOUYHasl aTTeCTalHsl 1,0 0,4 0,3
[ToaroToBKa K 9K3aMEHY 35,6 26,7
Buja uToroBoro KOHTpoJIs: IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«IIpoueccbl M anmapaTbl XMMHYECKOI TEXHOJIOTHI)

1. Heap AUCHUMIIMHBI — BMECTE ¢ JUCHHUIUTMHAMH OOIICH XMMHUYSCKOW TEXHOJIOTHH, XUMHUECCKUX
MPOIIECCOB U PEAKTOPOB U JPYTMMH CBS3aTh OOIIEHAYYHYIO M OOIIEHHKEHEPHYIO MOITOTOBKY
XUMHUKOB-TEXHOJIOTOB Ha OCHOBE M3YUYEHUS OCHOB THIPABIMYECKUX, TETUIOBBIX U MacCOOOMEHHBIX
MPOIECCOB XUMHUYECKOW TEXHOJOTHH, YTO HEOOXOAUMO MpHU TOJATOTOBKE CHEIHATUCTOB II0
JTAaHHOMY HAIPABJIEHUIO 11 HAyYHO-UCCIEAOBATEIbCKOM M IPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM
JI€SITEILHOCTH.
2. B pe3yJbTaTe M3y4YeHUs1 AMCUMIINHBI 00y4al0 M ICH 10JIZKEeH:
Oobnadamp cneayromMMU KOMIETEHIUAMHA U UHIMKATOPAMU UX JTOCTUKEHUS:
VK-1.1; YK-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 TEOPHUH NIEPEHOCA UMITYJIbCA, TETJIA U MACCHI;
— TPUHIHMITB PUINIECKOTO MOJACTUPOBAHUS TIPOIECCOB;
— OCHOBHBIE YPABHEHMUS JBUKCHUS KUJKOCTEM;
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— OCHOBHI TEOPHH TEIUIONEPEIAYH;

— OCHOBBI TEOPUHU Maccolepeiayd B CUCTEMax cO CBOOOTHOW W HETOABMIKHOW TpaHHIICH
pasznena ¢as;

— THUIOBBIC MPOILECCHI XUMUYECKOW TEXHOJOTHH, COOTBETCTBYIOIIUE alMapaThl U METOJIbI
UX pacyera;

— METOABl  TOCTPOCHHUS  OSMIUPUYECKHMX M  TCOPETUYECKUX  MOJENed  XHUMHUKO-
TEXHOJOTHYECKHUX MPOIIECCOB.

— OCHOBHBIE MIPUHITUIIBI OPTaHU3AIUH IMPOIIECCOB XUMUYECKON TEXHOJIOTHH.

Ymemy:

— ONpEeNeNsITh XapaKTep MBIKEHUS KHUIKOCTEH M Ta30B; OCHOBHBIC XapaKTCPUCTHKU
MPOIIECCOB TEIUIO- U MAacCOTIePEIauH;

— paccuuThIBaTh  IMapamMeTpbl W  BBIOMpATh  ammaparypy JUis  KOHKPETHOTO
TEXHOJIOTUIECKOTO MPOIECcCca;

— paccUMTHIBATh OCHOBHBIC XapaKTCPUCTHKH XUMHUKO-TEXHOJIOTHYECKOTO IpoIiecca,
BBIOMPATH PAIMOHAIBHYIO CXEMY IpoIiecca.

Braoems:

— METOJaMH TEXHOJIOTUYECKUX PACYeTOB OTACIbHBIX Y3JIOB W JeTaleld XHUMHUYECKOTO
000py10BaHMUS;

— METOJAaMH  ONpPEICIICHUS  PAIMOHATBHBIX  TEXHOJOTHMUYECKHUX  PEXKHMOB  pabOThI
000py10BaHMUS;

— METOJaMHU aHallu3a W pacyera MPOLECCOB B MPOMBIIUICHHBIX ammaparax, BbIOOpa UX
KOHCTPYKIIMH, OTIPEICIICHUSI TEXHOJIOTUYECKHUX TTOKa3aTesield paboThl anmnapaTosB.

3. Kparkoe coaep:xanue JUCUUIIMHBI.
Paznen 1. l'maponnnamMuyveckne npouecchbl M annapaTbl XMMHUYECKOH TEXHOJIOTHH
1.1. Beenenue B qucuumiiHy. OCHOBHBIE MOHSTHS U OLPEACIICHHUSL.

[Mpeamer muctumnmunbl «lIporecchl U anmapaTbl XUMHUYECKON TexHosorum». Knaccudukarms
npoueccos. HempepbIBHBIE U IEPUOANYECKHUE, CTALIMOHAPHBIEC U HECTALIMOHAPHBIE IIPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTHU TIPOIIECCOB M OOIIHE MPUHIIUIIBI pacyeTa anmapaToB XUMHUECKON
TEXHOJIOTHUH.

Kunkoctu u raszsl. Knaccudukanus sxunkocreit. UneanpHas xuakocts. KanenbHeie n ynpyrue
*Kuakoctu. Cumel, AEHCTBYIOLIME B KMIKOCTH: MAacCOBBIE M IOBEpXHOCTHbIe. HampspkeHus B
JKUJKOCTSX M Ta3ax (TaHTeHIMaIbHbIE U HOpMasibHbIE). CBOMCTBA KUIKOCTEH.

Monens HenpepbIBHOM cpenbl. [ToHsTHe Qu3ndeckoro 3jeMeHTapHOro 0obeMa.

1.2. OCHOBEHI TEOPUU TIEPEHOCA.

OcCHOBBI TEOpUHU SIBICHUN MEPEHOCA: aHAIM3 MEXaHHU3MOB, MOJCIUPOBAHMS U Pa3pabOTKH
0000IIEHHBIX METOJOB pacueTa T'HIpPOMEXaHUYECKHX, TeTUIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB H
armaparoB. @DEHOMEHOJOTMYECKHE  3aKOHBI IIEPEHOCA HMMILYJbCa, MAcChl W DHEPIUM.
MonexkymsipHpli ¥ KOHBEKTHUBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH THAPOJIUHAMHKH,
TEIUIONIEpelauyn U Maccorepenayu. B3aumMocBA3b 3THUX NPOLIECCOB B MPOMBILIJIEHHON anmnaparype.
Ponb gBieHunii nepeHoca npu XUMUYECKUX MPEBPAIIEHUSX.

MarepuanbHble U dHEpPreTHdecKue (TEIIoBbie) OalaHChI, ONPEAeTIeHIHEe MacCOBBIX MMOTOKOB U
SHEPreTUYECKUX 3aTpaT. Y CIIOBHUS PAaBHOBECHS U OMPEACIICHUE HANPaBJICHUS MPOLIECCOB MEpEeHoca.
OO0muii BUJ ypaBHEHUN CKOPOCTH IMPOIIECCOB; JBIDKYIINE CHIIBI U KHHETHYECKHE KOA( PUIIMEHTHI.
JlumuTHpyromme cTaaum.

1.3. 'unpocraruka.

HMuddepenunansubie ypaBHeHHs paBHOBecus Ditnepa. [lokosmmascs ;kuIKOCTh 1Mo 1eHCTBUEM
cuibl TskecTd. OCHOBHOE ypaBHEHUE THUIIPOCTATHKHU. lIpakThueckue NpUIIOKEHUsS OCHOBHOTO
YpaBHEHUS TUIPOCTATUKH.

1.4. T'uaponuHamMuka.

bamaHc cui npu IBUKEHNWH BS3KOW HECKUMAEMOHM >KUAKOCTH. YPAaBHEHHE HEPA3PBIBHOCTH

(crmomrHOCTH) TIOTOKA. Y paBHeHue HaBbe-CTokca v ero (GU3nM4ecKuii CMBICT.
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[Tono6HOoe mpeoOpa3zoBanne ypaBHeHuss HaBbe-CTokca. bespasmepHble TepeMEHHBIE -
KpUTEPUN THAPOJMHAMHUYECKOro nonpodus (Oiinepa, Pelinosnbiaca, ®dpyna, roMOXpOHHOCTH), HX
dbuznyeckuil cMbICI; Mapamerpudeckue kputepuu. KpurepuansHoe ypaBHEHHE ABMXKEHUS BS3KOU
KUJKOCTH.

VYpaBHeHue JBWKCHHS Diiepa. ODHEPreTHYeCKWid OallaHC CTAIlMOHAPHOTO  JIBHKCHHUS
UJCAIbHOW JKUIKOCTU. YpaBHeHUE bepHymM Ui UACAIBHOW M pPEanbHOM KUAKOCTH. Ero
MpaKTHYECKHE MNpUJIokKeHUs (ucteueHue skunakocrteil, TpyOka Iluto-Ilpanarns). Ilpunuumns
U3MEPEHUs] CKOPOCTEH M pacXoJI0B JKUAKOCTH APOCCENbHBIMU MPHOOpAMH U THEBMOMETPUYECKUMU
TpyOkamu. OnpeesieHrne pacxo10B MPU UCTEUCHUU KUJIKOCTEH uepe3 OTBEPCTUSI HIIM HACAIKH.

['maponvHaMUYECKUE PEKUMBI ABIKEHHS XKUIKOCTEH: JJAMUHAPHBIA U TypOYJICHTHBIN.

Yucino PeliHonpaca M €ro KpPUTHUYECKHME 3HAYEHUs. MeXaHW3Mbl JIAMUHAPHOTO U
TypOynentHoro teueHuil. [lomsrtue TypOynentHoctu. IlpencraBieHus o THUAPOIAMHAMHYECKOM
MOTPAHUYHOM CJIO€ MIPHU TEYCHHH 110 TpyOaM U KaHalaM U IpU 0OTeKaHUH Tel.

Pacuer nuamerpa TpyOONpOBOIOB U anmapaToB; BHIOOP CKOPOCTEH MOTOKOB U ONTHUMAaJIbHOTO
quameTpa TpyoonpoBOIOB.

Pacnpenenenue ckopocTeil mo paamycy TpyObl MOCTOSHHOTO CEYEHHS MPU JIAMUHAPHOM
CTAllMOHAPHOM TeueHuu. TedeHne B TpyOax M kaHanax. Ompenemnsioluil MONepeyHblid pasmep
MOTOKA B KaHAJIaX MPOU3BOJIBHOM (POPMBI: THIPABINYECKUN PAIIYC, SKBUBAJICHTHBINA JUAMETP.

['mppaBnuyeckoe COMPOTUBIICHUE ITPU TEUEHUU KUIKOCTEN U ra3oB. Pacuer moreps Ha TpeHHe
(ypaBaenme [lapcu-BeilicOaxa) m Ha MecTHBIC conpoTuBiieHUs. COOTHOMICHUS 1 HOMOTPAMMBI JIJIst
pacueta ko3 duimeHTa TpeHus. 3aBUCUMOCTH MEXIy pacxoJOM U IepemnanoM jaaBieHusi. Pacuer
Haropa Jjisl IepeMeIIeHUs KUAKOCTEN Yepe3 CUCTEMY TPyOOIIPOBOIOB U allapaTros.

1.5. IlepemenieHue KUIKOCTEN.

[lepemenieHne JKUIKOCTEM € IOMOLIBIO MAalIMH, MOBBILAONIMX JaBieHue. OObeMHbIe
(mopIIHEBbIe, POTAMOHHBIE W 1p.) W JUHaAMH4YecKue (LeHTpOOEKHBIE, OCEBbIE M [p.) HACOCHI.
OcHOBHBIE TTapaMeTpbl pabOTHI THAPABIMYECKUX MAIIKUH: TPOU3BOAUTEILHOCTh, HAIIOP, MOIIIHOCTb,
KTIII.

Pacuer nHamopa u moTpebsisieMON MOIIHOCTH; MOAOOp aBUTATEeNs K Hacocy. OmpeneneHue
JIOITYCTUMOM BBICOTBI BCACBHIBAHMS. SIBIIEHNE KaBUTALIMU U €TI0 IPEI0TBPALECHHUE.

OcoOeHHocTH pabOTHI, COMOCTABIEHUE U OOJACTH NMPUMEHEHHsS] OCHOBHBIX THUIIOB HAcOCOB -
[EHTPOOEKHBIX, TMOPIIHEBBIX (TUTyHXKepHBIX) U Jap. CBsa3p Hamopa, momHoctd u KIIJ[ ¢
MIPOU3BOUTENBHOCTBIO (XapaKTePUCTUKH HacocoB). Pabora HAcocoB Ha ceTh W WX BBHIOOD;
pEryJIMpOBaHKe MPOU3BOIUTENBHOCTH.

Pa3nea 2. TenJioBble nmpomuecchbl U aNNapaTbl XMMHYeCKO TEXHOJIOTHH
2.1. OcHOBHBIEC NOHATHS U ONPEJEIIECHU B TEIUIONEpEaaye.

OcHOBHBIE TEIUIOBBIE MPOLIECCHI B XMMHUYECKOW TEXHOJIOTMU: HarpeBaHUE U OXJIaXJEHUE,
KOHJICHCALlUs [IapOB U UCIIAPEHUE KUJKOCTEH.

CrauvoHapHbBIi M HECTallMOHApHBIM IEpPeHOC TemaoThl. TemmepaTypHOE IOJe, TpagHeHT
TEMIIEPATYpbl U TEIUIOBOM NOTOK; TEIJIoNepenada M TEIUIooTAada. TeMIepaTryponpoBOJHOCTb —
TEIJIOMHEPLIMOHHBIE CBOICTBA Cpebl.

2.2. TlepeHoc sHEpruu B GopMe TETIOTHL.

TennoBoii OamaHc Kak YacTHBIA Cilydail sHeprerhueckoro Oamanca. OmnpeneneHue TEIUIOBOM
Harpy3Kl amnmapara Tpd HU3MEHEeHMH U 0e3 H3MEHEHHUs arperaTHoro coctosHus. Pacxon
TEIJIOHOCHUTEIEN.

JuddepennnanbHoe ypaBHEHHE NEepeHOca PHEPTUU B (opMe TemioThl, ypaBHeHue Dypbe-
Kupxroda u TerionpoBogHOCTH.

CrannoHapHbI NEPEHOC TEIUIOTH Yepe3 IUIOCKHE U IWIMHApUYeckue cTeHku. CoueTaHue
MEXaHHU3MOB II€PeHOCa TEeIIOTHI (TEIIONPOBOJHOCTH, KOHBEKIUH, U3ITyUYEHNUs).

KoHBekTHBHBIN NepeHoc TEeIoThl. bespasMmepHble nepemenHble — uncia Hyccenbta, Ilekie,
[Mpanarns, I'pacroda, Dypse. Pacuer kodhPuIMEHTOB TEMIOOTAAYM TPHU BBIHYKICHHOH U
€CTECTBEHHOU KOHBEKIUU.

97



TennooOMeH mnpu HM3MEHEHHWHM arperaTHoro cocrosHus. KonaeHcamus mapoB. dopmyna
Hyccenbra. TermooOMeH mpu KUIIEHUH.

PanuanTtHbeiil TemonepeHoc. B3anmuoe uznydenue Ten. PaguaHTHO-KOHBEKTUBHBIM MEPEHOC
TEIJIOTHl. Pacder moteph TEIUIOTHI ammapaTaMd B OKPYKAIOUIYIO CpPelay U TEIJIOBOM H3OJISIHUU.
OCHOBHOE ypaBHEHHE TEIUIONEPEIauH.

2.3. Temionepeaya B MOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX  TEIUIOOOMEHHHMKAX. AJJTUTUBHOCTD TEPMHYECKUX
conportuBiieHud. CpenHsas IBWXKylas cuia terjonepenauu. OmnpeneneHue cperHed IBUKYLIeH
CHJIBI B almaparax pasJIMyHbIX KOHCTPYKIHK. B3anMHOe HanpaBlieHHE IBY)KCHUS TEIJIOHOCHUTEIICH.
Pacuer nmoBepxHOCTH TEIII00OMEHHHUKOB.

CnocoObl TO/ABOJIa W OTBOAA TEINIOTHI B XMMHYECKOW TEXHOJIOTMH. 1peboBaHUS,
NpenbsBIsEMble K TeIIoHOCUTENs M. (OOOrpeB BOISHBIM TapOM, BBICOKOTEMIICPATYPHBIMH
OPTraHWYECKUMH TETUIOHOCUTEIISIMH, TOMOYHbIMH razamu. CrocoObl 3yekTpooborpeBa. OTBOJ
TEIJIOTHI BOJIOM, BO3JYXOM U HU3KOTEMIIEPATyPHBIMHU TEIIJIOHOCUTEIISIMHU.

TennooOMenHble ammaparbl; WX kiaccudukanus. OCHOBHBIE THIBI TOBEPXHOCTHBIX
TEIJI000MEHHUKOB (TpyOUaThie, IJIACTUHYATHIC, annapaTsl C MEPEeMEIIMBAIOIIMMHA YCTPONUCTBAMU U
T.1.) CMecuTenbHble TEIUIOOOMEHHUKH: TPaJupHU, KOHACHCATOPHI CMelieHus. Bpioop
ONTUMAIBHBIX KOHCTPYKIIMH M YCJIOBHMM SKCIUTyaTalliu TEIIOOOMEHHBIX amnmnapatoB. OCHOBHBIE
TEHJICHIIUY COBEPIICHCTBOBAHUS TEIJIOOOMEHHBIX aIlliapaToB.

Pazgen 3. Ilpomecchl W ammapatbl pasjieleHHsl TOMOI€HHBIX CHCTeM (OCHOBHBIE
Macco00MeHHbIe MPoIecChl).
3.1._OcHOBHbIE OHATHS U ONIPEJICNIEHUs B Maccolepeaye.

Knaccugmukarus nporecco maccooomMena. OCHOBHBIE TIOHATHS U oripeneneHus. [lpomeccs co
cBOOOJHON M (PMKCUPOBAHHOM rpaHuLed paznena (a3 u ¢ paspensmooumeil (aspl neperopoaxkon
(memOpanoit). Hocurenu u pactipenensemsie BemecTBa. CriocoObl BRIpaKeHUS cocTaBa ¢as.

OU3UKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX MpoILeccOB. PaBHOBeCHbIE YCIOBHUA M
olpeziesieHue HallpaBJIeHUs epeHoca BemecTsa U3 (assl B hazy. Koadduumentsl pacpenenenus.
[TonsiTve 0 Macconepeadye U MaccoOTAave.

KoHnuenrpannonHoe mnoje, rpaJMeHT KOHUEHTpAluu, OOIMH M YIENbHBIM MOTOK Macchl.
MornexkymspHas 1uddys3us B KUAKOCTIX, razax (Imapax) 1 TBEp/bIX Telax.

3.2. MexaHM3MBbI IEPEHOCA MACChI.

YpaBHEHNE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepenunanbHoe ypaBHEHHE KOHBEKTUBHOI'O IIEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Juddy31oHHBII MOrpaHUYHbIHN C10M; MPo(UIN KOHIIEHTpalui U CKOPOCTEH B MOTOKAX.

Koadpouuumentst maccootnaun. OCHOBHBIE MOJEIBHBIE IPEACTAaBICHUS O MEXaHU3Me
MacCcOOTauH.

MonenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccenbta, [lekine, Ilpanarnsa, @ypre
U JIp., UX (DU3UYECKHI CMBIC], AQHAJOTHUM C TEIUIOBBIM MOJO00MEM MPUMEHHUTEIbHO K ra3am MU
KuakocTsaM. Pacder koa¢dpuireHToB MaccooTauy B anmnaparax pa3Iu4yHbIX TUIIOB IO YPAaBHEHUSIM
¢ 0e3pa3MepHBIMU MIEPEMEHHBIMU.

Macconepenada.  OcHOBHOe  ypaBHeHME  Macconepenadud. COOTHONIEHHWE — MEXKIY
KodpduuueHTaMn ~ Maccomepeaud M MacCoOTIAud,  aJJUTUBHOCTh  AU(PQPY3HOHHBIX
conpotuBiieHni. MHTeHcuuUKalnusg Macconepenayd IyTeM BO3JIEHUCTBUS Ha JUMHUTHPYIOUIYIO
CTaJIHIo.

Bnusinue ycnoBuil (TeMiiepatypsbl, 1aBieHuUs, KOHIIEHTpAIUii) Ha HallpaBJIeHHE MaccolepeHoca
Ha npuMepax abcopOLuu; MPUHIMIIEI BIOOpa aOCOPOEHTOB.

3.3. ®a30BOC PaBHOBECHE.

MarepuanbHblii 6aaHC HENPEPHIBHOTO YCTAHOBUBIIIETOCS Mpoliecca NP pa3InyHbIX Crocodax

BBIPaXXEHHS COCTaBOB (pa3 U X PACX0JI0B; YpaBHEHUS pabOUUX JTUHUM.
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[IpenenbHble KOHUEHTPALMU PACIPEAECIIEMOr0 KOMIIOHEHTAa B OTHAIOUICH M HM3BJIEKAIOLICH
dazax IS TPOTHBOTOYHBIX MPOIECCOB. MaKCHMaabHO BO3MOXHAs CTENEHb W3BICUYCHUS,
MUHUMAJbHBIN 1 ONTUMAJIbHBIN pacXobl U3BIEKatoei (a3bl.

3.4. Meronbl pacyéra pa3MepoB MaCCOOOMEHHBIX KOJIOHHBIX allaparoB.

Pacuer nmonepeyHoro ceueHus (AuaMerpa) KOJOHHBI; IPEAEIbHO JOMYCTUMAst U SKOHOMUYECKH
ONTHMAJIbHASI CKOPOCTH CIUIONTHON (ha3bl.

PanmonanpHblii BRIOOp B3aMMHOIO HANpaBieHHs ABM)KEHUS (a3 U OpraHu3aluu MOTOKOB B
MaccOOOMEHHBIX ammnapaTax. PacueT MaccOOOMEHHBIX IPOIECCOB W alaparoB s CHUCTEM C
OJIHUM pacmlpeessieMbIM KOMIIOHEHTOM. OCHOBBI pacueTa BBICOTHI MAaCCOOOMEHHBIX alIapaToB C
HENPEPBIBHBIM M CTYIEHYATBIM KOHTakToM (a3. JIBa OCHOBHBIX METOJla pacdera: Ha OCHOBE
K03 (UIIMEHTOB Maccollepeladyl M Ha OCHOBE IOHATHS TEOPETUYECKOM CTYIEHU pa3JieieHHUs.
[TonsiTue umcna €IUMHUIl NEPEeHOCa U BBICOTHl €IMHMIBI nepeHoca. dakTop Macconepenadu.
CpenHsas IBMXKyIIas cujla Macconepenadn. BinsiHue npoIobHOrO NepeMEIINBaHusl Ha CPEIHIO0
JOBIDKYIIYIO CHIIy Maccomepenayn. llpomemypa pacdera, OCHOBaHHasi Ha  OOBEMHBIX
koadunmentax maccornepenayn. ['papuueckuii 1 aHATUTUYECKUI METO/IBI pacyera.

Pacuer BBICOTBI MacCOOOMEHHBIX  allllapaToB CO  CTYMEHYATBIM  KOHTAKTOM  (has.
OddextuBHocTh cTrynenun mo Moapdpu. CBsa3p uucna eaunHuil nepeHoca u jokanbHoro KITJI
cryneHn 1o Mbppdpu. UuCIeHHBI pacueT «OT CTYNEHH K CTYNEHW» W ero rpadudeckas
MHTEpPIpPETALMs C UCIOJIb30BAHUEM «KHHETUYECKOM JUHUN». YUeT CTPYKTypbl nMOoTOKOB u KIIJ|
tapenkd. OcoOEHHOCTH pacueTa TapeibuaThiX KOJOHH Ha OCHOBE IMOHATHS TEOPETUUECKOM
Tapenku. Ynuciao AecTBUTEIbHBIX U TEOPETUYECKUX TapeloK. IP(HEeKTUBHOCTD TaAPEIKH.

PanmonaneHbIii BIOOp B3aMMHOTO HaIpaBJIEHUsSl JIBMXKCHHS (a3 W OpraHu3allid MOTOKOB B
MacCOOOMEHHBIX arlnaparax.

3.5. AGcopbuusl.

OO61re NpUHIMIBI YCTPOICTBAa U KiacCU(UKALIMA alapaToB A MacCOOOMEHHBIX MPOIECCOB
B cucTeMax "ra3(map)-Xuakocts". OcOOCHHOCTH KOHCTPYKIHA aOcopOepoB.

OcHoBHBIE THUIIBI U 00JaCTH PUMEHEHUs abcopOepoB: HACAOYHBIE U Tapeab4yaTble KOJOHHHI,
ammapaTbl CO CIUIOIIHBIM W CEKIIMOHHUPOBAHHBIM 0apOOTaXKHBIM  CIIO€M, alapaThl C
JUCIIEPTUPOBAHUEM KUJKOCTH.

CxeMbl aOCOpPOITMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHUEM U3BJICUCHHOTO KOMIIOHEHTA
U pereHepauueid abcopOeHTa (mecopOlmeil Npu MOBBIIIEHHOW TeMIleparype, MMOHMKEHUEM
JIABJICHU S, OTJYBKOW MHEPTHBIM HOCHUTEIIEM).

3.6. Juctumnsaius. Pektudukaius.

Paznenenne nucTUIISIMEN SKUAKUX TOMOTEHHBIX CMECEM M CXKIKEHHBIX Ta3oB; 00JacTH
MPUMEHEHUS U 0OCOOCHHOCTH MPOBEICHHUS MPOLIECCOB MPHU PA3IUYHOM JaBICHUU.

[TapoxuaKOCTHOE paBHOBECHME [JII CUCTEM C TOJHOW W OrpaHUYEHHOM B3aMMHOMN
PacTBOPUMOCTBIO M €r0 BIUSHHUE HAa BO3MOXHOCTh Pa3JeleHUs] KOMIOHEHTOB JUCTUIUIALIMOHHBIMU
Meroaamu. Pacuer paBHOBecuUs JIJIsl UACAIBHBIX OMHAPHBIX CMECEH.

[Tpoctas u ¢pakimoHHas MeperoHKa; meperonka c¢ aedrermanueid. MaTtepuanbHblil OanaHc,
pacueT BbIXOJa MPOJYKTa U €ro CpeJHEero cocTaBa MpHU IMeperoHke OWHapHBIX cMecell. CxeMbl
yCTaHOBOK. TeroBbie OalaHChI U pacyeT PacXoA0B TEIUIOHOCHTENEH JIJIsl 3TUX MPOIIECCOB.

Pextuduxamusa. Du3nKo-XMMHUYECKHE OCHOBbI U OCOOCHHOCTH YCIOBHI MpPOBEACHUS
nporeccoB. CXxeMbl YCTaHOBOK JJIsi HEMIPEPHIBHOW M TEPUOAMYECKON PEKTH(PUKAIUU OMHAPHBIX
cmeceil. OcCOOEHHOCTH YCTpONCTBa anmaparoB (HAcaJOYHBIX W Tapeiab4yaTbiX KOJIOHH) U BbIOOpa
pPESKUMOB X pPabOThl mpu pekTudukamuu (Mo cpaBHeHHIO ¢ abcopbuueit). OcoOeHHOCTH
yCTpOICTBa U BapHaHThI pabOThI UcTiapuTeNel U 1edaerMaTopos.

MopnenupoBanue M pacyeT IMPOLECCOB M allapaToB MPU HEMPEPBIBHOW PEKTHPUKAIIUN
OuHapHBIX cucTeM. OCHOBBI YHCJICHHOTO W TpadOoaHATUTHYECKOTO METONIOB. MarepuaabHbIi
Oananc. Paboune nuann. OnpeaeneHne MUHUMAaIbLHOTO U pabodero ¢uierMoBoro uncia. TernnoBoii
OaylaHC M pacueT pacxoJioB TEIUIOHOCHUTENeH. [I[pUHIMIBI TEXHUKO-9KOHOMUYECKON ONMTUMHU3AIIN
npu pacdere pabodero QIErMOBOrO YHCIA, Pa3MEPOB almaparypbl U IHEPreTHYECKHX 3aTpart.
OcHOBBI pacyeTa TapelbyaThlX U HACaJ0YHBIX PEKTU(PUKAIIMOHHBIX KOJIOHH.
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Paznen 4. Ilpoumecchl M anmaparbl pa3jiejieHUs] TeTepPOreHHbIX CcUcTeM (OCHOBHBbIE
THIPOMeXaHuYecKHe Mpouecchl).

4.1. Pa3feneHue rereporeHHbIX cucreM. OCHOBHBIE TOHATHUS U METOJIBL.

Knaccudukanus X HUAKHNX U Ta30BBIX T'€TEPOTEHHBIX CHCTEM: CYCIICH3UH, SMYJIbCHUU, TICHBI,
IbUTH, TyMaHbl. MaTepuanbHbli 6ajJaHC MPOLIECCOB pa3ieieHHs TeTePOT€HHBIX CUCTEM.

Onenka >(QQEeKTUBHOCTH U BBHIOOP ONTHMAJBHBIX MPOLECCOB M aIMapaToB UL pa3lesIeHUs
TFeTepOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHHUS.

Pa3nenenue >kxuIKMX ¥ Ta30BbIX CUCTEM B IOJI€ CUJI TshkecTu. Pacuer ckopocrteit cBOOOIHOTO U
CTECHCHHOTO OCaXJICHUS TBEPJBIX YACTHUI] MIAPOOOPa3HON U OTIMYHBIX OT Hee (POpPM B TOJIE CHITBI
TSKECTH.

IIpouecchl OTCTanBaHUs U YCTPOMCTBO aImapaTroB pa3/elieHHs CYCIIEH3UI, SMYJIbCUI U MbUIEH.
Pacyer moOBepXHOCTH OCAXKIECHHUS W MPOU3BOAUTEIHHOCTH OTCTOMHHUKOB. YCTpPOICTBO U JeiicTBHE
LUKJIOHOB (IIPOCTBIX U OaTapeiiHbIX), THAPOLUKIOHOB.

4.3. TeueHue >KUIKOCTH Yepe3 HEMOABHKHBIC 36PHUCTHIC U TICEBAO0KUKEHHBIC CIIOU.

3HaueHUEe THIPOJUHAMHKHA 3CPHUCTBIX CJIOEB B TMporeccax (UIbTPOBAaHUS, TEIUIO- |
MaccooOMeHa, TreTeporeHHoro karanu3a u JAp. OCHOBHBIE XapaKTEPUCTHKU JTHX CJIOEB:
JIUCTIEPCHOCTD, YyJIeTbHAsA MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJECHTHBIN auamMeTp KaHaloB. Pacuer
TUIPABIMYECKOTO COMPOTHBICHUSA cJosg. [HapaBiInMyeckoe COMPOTHUBIEHUWE CJIOEB HAacaJoK
MIPOMBIIIUICHHBIX MACCO- U TEIJIOOOMEHHBIX aIlapaToB.

Pexumbl TeueHUss TMOTOKOB B HACAJOYHBIX KOJOHHAX. [MIpaBIWYecKOe COMPOTHUBIICHUE,
SIBIICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCUU (ha3 U PacyeT COOTBETCTBYIONIUX CKOPOCTEH.

['unponuHamMuika  MCEBIOOXKMKEHHbIX  (Kumammx)  cimoeB.  OOmacTh  MpUMEHEHUS
nceB100KIKeHusl. OCHOBHBIE XapaKTEPUCTUKHU TICEBIOOXKIKEHHOTO COCTOSIHMS. [ upaBindyeckoe
compoTuBiieHHe. PacueT CKOpOCTel TICEBIOOXKMKEHHSI M CBOOOJHOIO BHTaHHUS, BBICOTHI
NICEBAO0XKWKEHHOro ciosi. OIHOpPOAHOE U HEOJHOPOJIHOE ICEeBAOOXKMKEHHE. OCOOEHHOCTH
MICEBJIOOKIKEHUSI TOJIUANCIEPCHBIX cl0eB. [[HEBMO- M THAPOTPAHCHOPT 3E€PHUCTBIX TBEPABIX
MaTepuasoB.

4.4. OuabTPOBaHUE CYCIIEH3UN U OUMCTKA Fa30B OT IbUIEH.

Crneunguka noBeIeHNs 0CaJKOB KaK 36pHUCTBIX CIIOEB: CKUMAEMble U HEC)KUMAEMbl€ OCa/IKH.
Bunet QuneTpoBanbHbBIX meperopofok. DakTopbl, BIUAIOIIME HA CKOPOCTh (UIBTPOBAHMSL.
OunbTpOBaHUE TPHU IMOCTOSHHON CKOPOCTH (PHIBTPOBAHUA. DKCHEPUMEHTAIHHOE OMpeeTICHUE
KOHCTaHT YypaBHeHHS ¢uibTpoBaHus. Kraccudukamus u  ycTpoWCTBO OCHOBHBIX —THIIOB
HENPEPBIBHO U MEPUOINYECKH paboTaromuX GUIBTPOB U GUIBTPYIOMIKX LEHTPUDYT.

4. O0beM y4eOHOH JUCHHILINHBI.

Bcero Cemectp
Bun yuebHol paboThl > 6
3E Axag. 3E Axag. 3E Axag.
q. q, q.
O0mmas TpyA0eMKOCTh AUCIUTIITNHBI 11 396 5 180 6 216
KonrakTHas paboTa — ayAuTOpPHBbIE 4,45 160 1,78 64 2,67 9
3aHSATHS:
Jlexrum 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) 0,89 32 - - 0,89 32
CamocTrosiTeibHasi padoTa 4,55 164 2,22 80 2,33 84
CaMocTosATeIbHOE U3YUYCHUE PA3/IeTIOB 4,55 164 2.2 R0 233 24
JIUCITUATITAHBI
Buabl KoHTpOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa — mpoOMEKyTOUHAS 2.0 0.8 0.01 0.4 0.01 0.4
aTTecTaIus
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TTO/rOTOBKA K 3K3aMEHY. 712 | 0,99 | 356 | 0,99 | 356
Buj MTOroBOro KOHTPOJIsI: IK3aMeH IK3aMeH
Beero Cemectp
Bun yuebnoii paboThl > 6
3E Actp. 3E Actp. 3E AcTp.
4. 4. 4.

OO01mast TpyA0eMKOCTh JTUCIUTIITNHBI 11 297 5 135 6 162
KonTakTHasi padora — ay1uTOpHbIE 4,45 120 1,78 48 2,67 7
3aHATHS:
Jlexiuu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3austus (I113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie pabots (JIP) 0,89 24 - - 0,89 24
CamocrosiTesibHasi padoTa 4,55 123 2,22 60 2,33 63
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 4,55 123 2.2 60 233 63
JUCITUILIAHBI
Buabl KOHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTa — MpPOMEKyTOUHAS 0.6 0.01 0.3 0.01 0.3
aTTecTalus 2,0
[ToaroToBKa K 9K3aMEHY. 53,4 0,99 26,7 0,99 26,7
Bujx UTOrOBOr0 KOHTPOJIS: 9K3aMeH 9K3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«O01masa XuMH4YecKas TEXHOJIOTUs»

1. Heap aucuumiauHbl — QOpMUpPOBAaHWE 3HAHMM B O00JIACTH peaM3allid XUMHKO-
TEXHOJIOTUYECKUX IPOLECCOB C Yy4eTOM (PU3UKO-XUMHUECKUX OCOOEHHOCTEH MpPOTEeKaroInX
peakuuii, BbIOOpa ONTHUMAJbHBIX YCIOBUH pealu3yeMbIX IpOLECcCOB, BbIOOpa 3((HEKTHUBHBIX
pPEaKTOpoB, MPUOOPETEHHs] HABBIKOB B COCTABJICHHWU MAaTEpUAIbHBIX U TEMJIOBBIX OaJlaHCOB, B
pacuere IpoLEecCOB U PEaKTOPOB HA OCHOBE MAaTEMATHUYECKOI'0 MOJIETUPOBAHUS, MTOTYUCHHS 3HAHHUM
B o0mactTu pa3paboTKu sSHeprocOeperaronmx XuMuko-TexHojoruueckux cucreM (XTC),
0€30TXO0/IHBIX U MaJIOOTXOJHBIX TEXHOJIOTU Ha MPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2.B pe3yJbTaTe H3YYCHUA TUCHUIIJIHHBI oﬁyqamumﬁcﬂ HOJIZKCH:

Obaaoams clieqyOMUMUA KOMIETEHIIMSIMA U UHAUKATOPaMH UX JIOCTUKEHUS:

OIIK-2.2, OIIK-2.5, OIIK-2.8.

3nameo:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOIIECCOB M PEAKTOPOB;

— METOJOJIOTHIO HCCIEIOBAaHHUS B3aUMOACHCTBHUS XWMUYECKUX TMPEBpAIICHUNA W SBICHUN
MepPeHoCca Ha BCEX MACIITAOHBIX YPOBHSX;

— METOAMKY BBIOOpa peakTopa U pacyéra mpoiecca B HEM;

— OCHOBHBIC PEAKITHOHHBIC ITPOIIECCHI U PEAKTOPHI XUMHYECKON ¥ OMOTEXHOJIOTHH;

— OCHOBHBIC TPHUHIIMITBI OPTaHU3AINH XUMHUYECKOTO MPOU3BOJCTBA, €T0 HEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OlleHKH 3()(HEKTHBHOCTH TIPOU3BOICTBA;

— OCHOBHBIC XHMHUYECKHE TPOU3BOICTBA.

Ymemn:

— paccuMTaTh OCHOBHBIC XapaKTEPUCTUKUA XUMHUYECKOTO TPOIIeCca;
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— BBIOpaTh PAIMOHAIBLHYIO CXEMY TPOM3BOJICTBA 3aIaHHOTO TIPOIYKTa;

— OLICHUTh TEXHOJOTHMYECKYIO 3 (PEKTUBHOCTH MPOU3BOICTBA;

— BBIOpaTh (OPEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH pacUeT TEXHOJIOTUYECKUX IMapaMeTPOB IS 3a1aHHOTO MPOIIecca;

— ONPEICITUTh MapaMeTPhl HAMITYUIIeH OpTaHU3aIiK MPoIlecca B XAMHUUECKOM PEaKkTope.

Braoemy:

— MeToJIaMH aHaJIn3a YPPEKTUBHOCTH PAOOTHl XUMUYECKHUX IPOU3BOJICTB;

— METOJIaMH pacyeTa U aHaju3a IMPOLECCOB B XUMUUECKUX PEAKTOPaX, ONPEICICHUs
TEXHOJIOTUIECKUX ITOKa3aTeNeH;

— METOJIaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe conepxxanue IMCUMILIAHBI:

Paznea 1. XumMuueckasi TEXHOJIOTHS M XMMUYECKOe NPOU3BOICTBO.

1.1. OcHOBHbBIE OnpeaeIeHNs] U MOJ0KEHHS.

Xumudeckass TexHojorusi. OOBEKT XMMUYECKOM TEXHOJOTHMH. MeXOoTpaciueBoil xapakrep
XMMHYECKOW TEXHOJOTMHU. Pa3zBUTHE XMMHYECKUX MPOU3BOACTB U XMMUYECKON TEXHOJIOTMUA. MecTo
XUMHYECKOH TEXHOJOTMU B MNPOMBINUICHHONW cdepe W METOAOB XMMHUYECKOW TEXHOJOTHHU B
HEXUMUYECKUX  OTpacisiX NPOMBINUIEHHOCTH. CHCTEMHBI  aHAlW3  CJIOXKHBIX CXEM W
B3aMMOJICHCTBHI 9SJEMEHTOB CXE€Mbl — TMOHATHE U cojaepkaHue wmerona. Dusuueckoe u
MaTeMaTU4YeCKoe MOJCIUPOBAHUE, OMPEAEICHIUE U OCHOBHBIC MOHSATHS, UX MECTO B MHXKEHEPHO-
XUMHYECKHX HCCIIEeIOBAaHUSAX M pa3padoTkax. MecTo U 3HaueHHWE HATYPHOTO U BBIUYHUCIUTEIHHOTO
skcriepuMenTta. CopepikaHue U 3aJa4u y9eOHOro Kypca.

1.2. Xumn4eckoe nNpou3BoO/JACTBO.

[ToHsiTHE O XWUMHUYECKOM TPOM3BOACTBE. MHOTO(YHKIIMOHAILHOCTh XUMHUYECKOTO
npousBojcTBa. OOmas CTPyKTypa XHUMHYECKOTO MpPOu3BOACTBA. (OCHOBHBIE IOJCHUCTEMBI
XUMHUYECKOTO  Tpou3BOjACTBA. (OCHOBHBIE TEXHOJIOTMYECKHE  KOMIIOHEHTHI ~ XHUMHYECKOTO
MIPOU3BOJICTBA.

KauecTBeHHBIE ¥ KOJMYECTBEHHBIE  TOKA3aTeId  XUMHUYECKOTO  IPOU3BOJICTBA:
TEXHOJIOTMYECKUE, SJKOHOMHUECKHE, SKCIUTYyaTallUOHHBIE, COLIUAJIbHBIE.

1.3. CbipbeBble pecypchl, BOAa M JHEPIrusl B XUMUY€CKOM MPOU3BOICTBE.

Knaccudukaius cbpbeBBIX PECYPCOB MO Pa3INYHBIM MpU3HAKAM — (a30BOMY COCTOSIHHIO,
MPOUCXOKICHUIO, HMCTOYHUKAM. MuHepaibHOE ChIpbe (Pyabl W TIOJIE3HBIE HUCKOIAaeMbIe),
OpraHMYECKOEe MPHUPOJHOE CHIphe (TOPIOYHE HCKOMAaeMble), PACTUTEIbHOE U KUBOTHOE CHIPHE,
BTOPUYHOE CHIPhE — HMX HCIOJb30BaHUE U MyTH TepepadoTku. OCHOBHBIE CIOCOOBI MEPBUYHOMN
00paboTKM ChIpbsl (OOOTralieHue, OYMCTKA, IMOJArOTOBKA K TPAHCIOPTHUPOBKE M IepepaboTke).
[lonsiTve, CyImHOCT, W TPUMEPH YIIyOJIEHUS UCHOJB30BAHUS CHIPbS, KOMOMHUPOBAHUS
MIPOU3BOJICTB M KOMILJIEKCHOM MepepadOTKH ChIPbSI.

3HaYeHHE W HCIOJIb30BaHHE BOABI B XUMHUYECKUX MPOU3BOJCTBAX. VCTOYHUKU BOJBI.
TpeOGoBaHMsI K TEXHOIOTUYECKOU U OBITOBOM Boze. [IpoMbliieHHast MOATOTOBKA BOJBI U METOIBI €€
OYHCTKH OT npuMecei. OCHOBHBIE METO/IBI KOHTPOJIS Ka4eCTBa BOJIBI. JKOHOMHUS BOJIOTIOTPEOICHUS
B IIPOU3BOJICTBE. BOI0OOOPOTHEIE CHCTEMBI.

Buapl 1 HICTOYHUKH HEPTUU B XUMHYECKOW TPOMBIIIIEHHOCTH. MacimTabbl moTpeOaeHus u
CrocoObl yMEHBIIIEHUsI JHepreTuueckux 3arpar. CyHmIHOCTP W TPUMEPHl pEreHepanuud U
peKyIepaIuu dYHEPTrun. DHEPrOTEXHOJIOTHIECKHUE CUCTEMBI. BTOpUYHBIE SHEPTETHYECKHE PECYPCHI.

Pa3pnen 2. TeopeTnueckue 0CHOBbI XUMHYECKHX MPOLIECCOB M PEAKTOPOB.

2.1. OcHOBHBIE ONpe/esIeHUs U MOJI0KEeHUS.

DUBNKO-XUMHUUYECKHE 3aKOHOMEPHOCTH XMMHUYECKUX MPEBPAIICHUN — CTEXMOMETPUUYECKHE,
TepPMOJMHAMHUYECKHE, KHHeTH4Yeckue. [lokazarenn XWMHUUYECKOTO TIPEBpPAIICHUS — CTENeHb
MpeBpaIleHHs], BBIXOJ MPOAYKTa, UHTErpanbHas U nuddepeHnmanbaas ceneKTUBHOCTH, CKOPOCTH
PEaKIMK U MPEBPAICHUS PEareHTOB.

2.2. XumMHu4ecKue npoueccol.
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Onpenenenve. Knaccudpukanus XUMHUYECKHX MPOLECCOB MO pPa3jIMYHbIM MpU3HAKAM —
XUMUYECKMM (BUJ XMUMHMUYECKON peakUuu, TEPMOJUHAMUYECKHE XapaKTEpUCTHKH, CXema
MpeBpalieHui) 1 pa3oBbIM (YUCIIO U arperaTHoe cocTosiHue (Bas).

I'omorennslii xumuueckuil npouecc. OmnpeneneHue U npuMepsl. BinsHue XHMHUYECKHX
MPU3HAKOB M YCIOBUN MPOTEKaHUs Ipolecca Ha ero nokasarenu. Crioco0bl MHTEHCU(PUKAIIUY.
[Tonsatne onTUMANbHBIX TeMmmepaTyp. ONTHMaibHBIE TEMIeEpaTypbl Ul OOpaTUMBIX U
HEOOPaTUMBIX SK30- U SHJOTEPMUUECKHUX PEAKIIHII.

I'ereporeHHblii (HEKAaTAIUTUYECKUI) XUMUYECKMIl mporecc. OmnpeneneHue U NpUMEPSI.
CrpykTypa mpoiecca M ero cocrabiswomue (craguu). Habmomaemass CKOpOCTb XUMHUYECKOTO
npespauieHust. O6nactu (pexxuMbl) IPOTEKaHUs MpoLiecca, JIUMUTUPYIOLIAs CTaIus.

I'eTeporennslii XuMUYecKHid Tmporiecc 'raz (KuAKoCcTh) - TBepaoe". OOocHOBaHWME,
MOCTPOCHHE U aHAJIU3 MATEeMATHYE€CKOW MOJENH ISl peakIui ropeHus: (MOJeib '"CKUMAIOIIAsACS
chepa") m Tomoxumuueckord (Mozenb ''c HeB3ammojeHcTBYromuM sapom"). HabOmromaemas
CKOpOCTH TNPEBPAIICHUS, BpeMs PEBPALICHUS M IIyTH WHTCHCU(UKAIIUH IS Pa3IMYHBIX 00IacTen
MPOTEKaHUs Impolecca.

I'ereporenHslii XuMuyeckuil mpouecc 'raz (KHAKOCTb) - KUAKOCTh'. OOOCHOBaHUE,
MOCTPOCHUE U aHAIM3 MaTeMaTuueckoi mojenu. HaGmrogaemas ckopocTh npeBpaiieHust u 00aactu
nporekanus npouecca. [lyTy uHTeHcupuKanuy i pa3InyHbIX PEXUMOB IIPOLIECCa.

Karanutuueckuii mpouecc. OmnpeneneHue, kiaccupukanus, OpuMepsl. | eTeporeHHbIi
KaTaJln3 Ha TBepJOoM Katanmzarope. OO0CHOBaHUE, TIOCTPOCHUE M aHAIHM3 MAaTEMaTHYECKOW MOJIEIH
Ha KaTaJUTHYECKON MOBEPXHOCTU W B MOPUCTOM 3epHE Karanuzatopa. Habmiomaemas CKOpOCTh
npeBpalieHuss M o0yacTu npoTekaHus Impouecca. CTeneHb MCHONIb30BaHUS BHYTPEHHEH
noBepxHocTu. [IyTn uHTeHCH UK KATATUTHUYECKUX MPOIECCOB.

2.3. XuMnuecKne peaKkTopsbl.

OmnpeneneHve M Ha3Hau€HUE XHMHUYECKOTO peakTopa. PeakTopbl B XUMHYECKHX U
HEXMMMUYECKUX OTpacisiX MHPOMBINUIEHHOCTH. O030p TUIOB XUMHUYECKHX pPEaKTOPOB, HX
CTPYKTYpPHBIE 3JIEMEHTHI (peaklMOHHAs 30Ha, YCTPOMCTBA BBOJA U BBIBOJIA, CMELICHHUS, pa3/ieieHUs
U paclpeieIeHHsl TIOTOKOB, TEII00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

Cuctematu3zanusi NpoOLECCOB B XMMHUYECKOM peakTope Mo Macmraly HMX NpOTEeKaHUs:
XUMHYECKasl peaKkiusi, XMMUYECKUIl MPOIecC B JIEMEHTAPHOM 00bEME, IIPOLECCHl B PEaKIIMOHHOM
DJIEMEHTE U B PEAKTOpPE B LIEJIOM, UX B3aMMOCBS3b U UEPAPXUUYECKAs CTPYKTypa MAaTeMaTH4YECKOU
MoJIeJH Tpoliecca B peakTope. [Ipumepsl npoiieccoB B pa3InyHbIX BUAAX XUMHUECKUX PEAKTOPOB.
Knaccugukarus npoueccoB B peakTopax Mo pa3IMnYHbIM NPU3HAKaM - BUJl XUMUYECKOTO Mpoliecca,
OpraHu3aIys MOTOKOB PEareHToB (CXeMa JABM)KEHUS PETeHTOB Uepe3 peakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHU3allUs TEIUIOBBIX MOTOKOB (TEIUIOBOM PEXHM, CXeMa TeII00OMEeHa),
CTaIlMOHAPHOCTH MpoIiecca.

O6ocHOBaHME U MOCTPOCHUE MAaTEMaTUYECKON MOJENH MpoLiecca B PEaKTOpax pa3inuyHOro
TUINA KAaK CUCTEMbl YPaBHEHMH MAaTE€pHabHOTO U TEIUIOBOTO OajlaHCOB Ha OCHOBE JaHHBIX O
CTPYKTyp€ IOTOKa, XMMHYECKMX IPEBPALICHMSX, SIBICHHUSIX IEpPEHOCAa TEIUla W BEIIECTBA U MX
B3aumozeiictBun. CucremMatusanus U KiacCUpUKalus MaTeMaTHUYECKUX MOJeJell MpoleccoB B
peaxkTopax.

W3oTepMuueckue mporecchl B XMMHUYECKOM peakTope. BiMsHHe CTpyKTypbl MOTOKa
(ugeambHOE  CMELIEHME W BBITECHEHHE), CTAllMOHAPHOCTH  Mpouecca  (IPOTOYHBIM U
NepUOANYECKUIi), MapaMeTpOB M YCIOBUM MPOTEKaHUs Mpoliecca (TeMneparypa, KOHILIEHTpalus,
JlaBJIeHUE, 00bEM PEaKIIMOHHON 30HBI, BpeMs), BUAa XUMHUECKOW peakiuu (MpocTast U CIIOKHA,
obpaTtuMasi 1 HeoOpaTuMasi) M ee mapaMeTpoB Ha MPOMIIIN KOHIIEHTPAIMI U TIOKa3aTeln mporecca
B peakTope (CTeneHb MpeBpalleHus1, BEIXOI IPOAYKTa, CEIEKTUBHOCTD Iporecca). OCHOBBI pacyera
npouecca B peaktope. ComnocraBieHne 3(PPEKTUBHOCTH IMPOLIECCOB B PEaKTOpax, OMHCHIBAEMBIX
MOJIEISIMHU MJI€AIBHOTO CMEIIEHUS U BBITECHEHUSI.

Heunzorepmuueckue mpouecchl B XUMHUUECKUX peakTopax. OpraHu3zaius TEIIOBbIX TOTOKOB
U peXHUMOB B XMMHYECKUX peakTopax. PacmpeneneHue temmepaTypbl, KOHLIEHTPAUN U CTEIEHU
MIPEBpAICHHs B PEaKTOPE B pPEKUMaxX MJICATbHOIO CMEIIECHUS! U BHITECHEHUS, aJuabaTHYeCcKoOM U ¢
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TeruiooOMeHoM. CBsi3b TemrepaTypbl W CTENEHH NpeBpalleHHus B aauabaTHYeCKOM IIpoIecce.
ConocraBieHue ¢ U30TEPMUUECKUM PEKUMOM. YHCI0 U yCTOWYMBOCTD CTALIMOHAPHBIX PEKUMOB B
peakTopax UJeaibHOTO CMEUICHUSI.

2.4. [IpomMbllIeHHbIe XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax NPeIMETHO pacCMaTPUBAIOTCS MPOMBIIUIEHHBIE PEAKTOPBI IS
MIPOBE/ICHUSI TOMOTEHHBIX, T'€TEPOT€HHBIX U KaTAIUTUYECKHX MPOLECCOB — THIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH PEeKMMa, 00JIaCTH UCTIOIb30BAHUSI.

Pa3jnen 3. Xumuyeckoe npon3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKAS CHCTEMA.

3.1. CTpyKTypa U OnucaHue XMMUKO-TEXHOJIOTMYECKOH CUCTEMBbI.

XHUMHUYECKOE IPOU3BOJCTBO Kak XHMMHKO-TexHosnorudeckas cucrema (XTC). Ilonsarue
cucteMbl u XTC. CoctaB XTC: ameMeHThl, cBsi3H, oacucTeMbl. DnemMeHThl X TC, kiaccudukanus
Mo BHUAY INPOLECCOB U Ha3zHaueHUto. TexHojorumueckue cBszu aemMeHToB XTC (morokn).
[TocnenoBarenbHas, mapajuielbHas, pa3BETBICHHAs, IOCIEA0BaTeNbHO-00BoAHAs (Oaiimac),
oOpaTHas (peIKi) TEXHOJIOTHYECKHe CBsI3U. X cXeMbl 1 Ha3HauYeHUE.

Onucanne XTC. Buaer moneneit XTC - omucarensHbie W rpaduyeckue. OmnucaTelbHbIC
MOJENM - XHMHYecKas CXeMa H MaTeMaTudeckas Mojenb. [padudeckue wmojenu -
byHKIIMOHAIbHAS, TEXHOJIOTHYECKasl, CTPYKTypHas U Apyrue (crenuanbHble) cxembl. Haznauenue,
IIPUMEHEHUE U B3aMOCBS3b MOJIEIIE.

3.2. Anasm3 XTC.

[lonstue, 3amaun u pesynbrarbl aHanuza XTC - cocrosaue XTC, maTepuasbHBIA H
TEIUIOBOM OajaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

Cpoiictea XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTb PEXUMOB JJIEMEHTOB, pa3Inyune
ONTUMAJIBHOCTH 7JJIEMEHTa OJAMHOYHOIO M B CHUCTEME, YCTOMYMBOCTb U CYILIECTBOBAHHE
CTAIlMOHAPHBIX PEKUMOB U JIp.

MatepuanbHblii U TETIOBOM OanaHChl. MeToIMKa COCTaBIEHUS U pacyeTa MaTepUabHBIX U
terioBbix 0anmancoB XTC u ee momcuctem. OCOOCHHOCTH pacyeTa 0ATaHCOB B CXEMax C PEIUKIIOM.
®opmbl TipecTaBieHus 0aTaHcoB (Ta0IHIIbI, IUarPaMMBI U Ip.).

MatepuanbHblii 6anaHC 111 MacCOOOMEHHBIX U peaklMOHHBIX 3JeMeHTOB. Vcnons3oBanue
CTEXHOMETPUYECKUX, TEPMOJUHAMUYECKUX U MEK(Da3HBIX OallaHCOBBIX COOTHOIIEHUU. CTeneHb
MCIIOJIb30BaHUs ChIPHEBBIX PECYPCOB.

OHTaNBNUIHBIN, 3HEpreTHYeckuii (Mo MOJIHOW SHEPruM) M IKCepreTHYecKuil OamaHcChl U
KIIJI. Ux comocraBnenue u ucnonb3zoBanue B ananuze XT1C.

3.3. Cunres XTC.

[lonsitue wu  3amaunm  cuHtresa XTC. OcHoBHble osrtanbl  paspabotkn XTC. Poab
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHIenuuu npu cuHTe3e XTC: NOJHOE HCIONIb30BAHUE CBHIPEBBIX U
HSHEPreTUYECKUX PECYpPCOB, MUHUMU3ALMS OTXOJO0B, ONTHMAJIbHOE HCIOJIb30BaHUE aNMaparypsbl.
Ux conepkanue u cmocoObl peanu3anuu. KoMOMHMpOBaHHBIE NPOM3BOJCTBA, COBMEILIEHHBIE
IPOLECCHl, BTOPUYHBIE  DHEPre€THUYECKHE  PECYpPCHI,  DYHEPrOTEXHOJOTMYECKHE  CUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MAJIOOTXOIHbIE TIPOU3BOJICTBA - UX MOHATHUS, OCOOEHHOCTU U
MIPUMEHEHUE.

OAHOPOHBIE TEXHOJIOTUYECKUE CXEMbl: CUCTEMAa PEKYNEepaTUBHOIO TEIIOOOMEHa, CucTeMa
pa3fesieHuss MHOTOKOMIIOHEHTHOM CMECH, CHCTéMa peakTopoB. OCHOBBI TIOCTPOEHHUS HX
ONTUMAIBHON CTPYKTYPBI

Pasnea 4. [IpoMblilsIieHHbIe XMMHYECKHE TPON3BO/ACTBA.

XUMUYEeCKHE MPOU3BOJICTBA PACCMATPUBAIOTCA MPEIMETHO KaK peanu3alus H3yYEHHBIX
TEOPETHUYECKUX OCHOB XUMHUKO-T€XHOJIOrMueckux ImpoueccoB n XTC, xoHIENuui NOCTPOCHUs
BbicokOd(hdexktuBHOH XTC. OCHOBHOI akueHT Jenaercss Ha (U3MKO-XUMUYECKHE OCHOBBI
KOHLEMNINY IOCTPOEHUS TEXHOJIOTNYECKON CXEMBI IPOU3BOJICTBA U €ro nojacucteM. IIponssoacTso
cepHoi kucnotel. IIpomsBoacTtBo ammmnaka. IIpomsBoacTBo a3oTHOM KucnoThl. IIpon3BOACTBO
CTHpOJIA.

Pa3znea S. CoBpeMeHHbI€ TeHIEHIIUU B PA3BUTHM XUMHYECKOH TEXHOJIOTUH.
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Texyimee cocTosiHME XMMHUYECKOW NMPOMBINUIEHHOCTH B MHMPE W TCHACHLUU €€ Pa3BUTHS.
IlepcniekTUBHBIE UCTOYHUKM CBIpbs M dHepruu. Kitacrepusanus XMMUYECKON IPOMBIIUICHHOCTH.
CoBMmeleHHbIe npolecchl. ' nokue u nepecrparBaeMble TEXHOJIOTHUECKUE cxeMbl. HoBble XUMMKO-
TEXHOJIOTUYECKHUE TPOLIECCHI M CIIOCOOBI MOTyueHHs MPOAYKTOB. HaHOTEeXHOMIOTHSI.

4. O0béM yueOHOH TUCHUILINHBI:

O0beM TMCUMTLTHHBI
Bun yueOHoi padboThl Axan. | Acip.
3E
4. 4.

Oo01mast Tpy10eMKOCTb TUCHHUILIHHBI 7 252 189
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2,67 96 72
Jlexknuu 0,89 32 24
[Tpaktnueckue 3anstus (I13) 0,89 32 24
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 3,33 120 90
CaMocCTOsITEeIbHOE U3YUECHUE PA3AEIOB IUCHUILIMHbI 3,33 120 90
Buja koHTpOJS:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIMS 1 0,4 0,3
IToaroToBka K sK3aMeHYy 35,6 26,7
Buja nTOroBoro KOHTpOJisi IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«CucreMbl ynpaBJjieHusi XUHMHKO- TEXHOJIOTHYeCKMMU MPOLeccaMm»

1. Heab aucuMNJIMHBI — aTh 0a30Bble 3HAHMS MO TEOPUU CHUCTEM YIPABIIEHUS XUMHKO-
texHonoruyeckumu npoueccamu (CY XTII), npuBUTh HaBBIKM U yMeHHUs aHanu3a cBoiictB XTII,
KaK OOBbEKTOB YIPaBJIEHUS U MPAKTUYECKOTO MPUMEHEHUS] TEXHUUYECKUX CPEJCTB YIIPABJICHUS.

2.B pe3yJbTaTe H3YYCHUA TUCHUIIJIHHBI oﬁyqalomniflcsl JOJIZKECH:

Obaaoams cliefyOMUMUA KOMIETEHIMSIMA U UHAUKATOPaMH UX JTOCTUKEHUS:

OIIK-2.3, OIIK-2.6, OIIK-2.9.

3namey:

— OCHOBHBIE ITOHATHUS TEOPUH YIIPABICHUS;

— CTaTHYECKUE U JMHAMUYECKUE XapaKTePUCTUKN OOBEKTOB YIIPABICHHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHuecKoro ynpasieHus (CAY) u 3aKOHBI peryJInpOBaHuUs;

— TunoBble CAY B XUMHUYECKOW TPOMBIIIIIEHHOCTH;

— METOJIBI ¥ CPEJICTBA N3MEPEHUS OCHOBHBIX TEXHOJOTUYECKHUX NTAPaMETPOB;

— ycroitunBocts CAY;

— OCHOBHBIE MOHATHS O HeNUMHEHHBIX CAY, peneiHbIX cHcTeMax, JOTUYECKUX alrOpuTMax
YIPaBIEHUS, AJaTUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPABICHHUS.

Ymemy:

— ONpeIeNsiTh OCHOBHBIE CTAaTHUECKHE W JUHAMHUYECKHE XapaKTEPUCTHKH OOBEKTOB
yIpaBJICHUS;

— BBIOMPATh PALlMOHATBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJIOIMUYECKOTO MPOIIecca;

— OILIEHUBATh YCTOMUUBOCTh CAY;

— BBIOMpaTh KOHKPETHBIE TUITBI TPHOOPOB I AMarHocTUKH X TTI.
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Braoemey:
— METOJaMH TEOPUU aBTOMATHYECKOTO PETyIMPOBAHMS, OPTaHHM3AIMH U pacdéra CUCTEM
ONTHMAJILHOTO YIIPABJICHUS MPOIECCAMH XUMHUYECKOW TEXHOJIOTHH.

3. Kpartkoe coapep:xanue TUCHMILIUHBI:

Pasnen 1. OcHOBHBIE NOHATHS YIIPABJIeHH XUMHUKO-TEXHOJIOTHYEeCKMMH MPOLECCAMH.

3HaueHue aBTOMATHYECKOIO YINPABICHMS Ul PA3BUTUSA XMMHUYECKOW IPOMBILIICHHOCTH.
OcoOeHHOCTH yNpaBiIeHUs] XUMUYECKUM NPEIIPUATHEM U XUMHKO-TEXHOJIOTMUECKUM ITPOLIECCOM.
TexHUKO-7KOHOMHUYECKUI (P (eKT BHEIPEHUS aBTOMATU3MPOBAHHBIX CHCTEM ympasieHus. Posb
CHCTEM YIIpaBlieHHs B oOecredeHUH O€30MacHOCTH XHMMHUYECKOTO TPOU3BOJCTBA U OXPAHBI
OKpyxatome cpensl. OCHOBHBIE TepMUHBI U onpeneneHus. Mepapxus ynpasieHus. OCHOBHBIE
npuHIUNG! ynpasienus. Knaccupukanus cuctem ynpasieHuss OyHkunonanbHas cTrpykrypa CAY.
IToxa3arenu kadyecTBa yIpaBJICHHUS.

Pasnen 2. OcHOBBI TEOPHH ABTOMATHYECKOI0 YIIPABJICHUS.

Maremarnueckue mozaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnonb3zoBaHue
orepanuoHHOro ucuuciaeHus g ananusza CAY. Tunoble nuHaMuyeckue 3BeHbs. BpeMeHHbIe U
YaCTOTHBIE XapaKTEPUCTUKH. DKBUBAJICHTHbIE IPE0Opa30BaHUS CTPYKTYPHBIX CXeM. Y CTOIHUNBOCTh
muaeriHbix CAY ¢ oOpatHOoi cBs3pio. Kiaccupukamust U OCHOBHBIE CBOICTBa OOBEKTOB
yhnpaBieHusi. MeTrojbl ONpefeNeHuss CBONCTB OO0BEKTOB yIpaBieHHs. OCHOBHbIE 3aKOHbI
perynupoBaHusi. BpiOop 3akoHa peryqupoBaHHS W OIpPENEICHHE ONTHUMAIBHBIX IapaMeTpOB
HACTPOMKHU IPOMBIIICHHBIX PETYJIATOPOB.

Paznen 3. U3mepeHne TeXHOJIOTMYECKMX MAapaMeTPOB XHMHKO-TEXHOJOTHYeCKOro
npouecca.

l'ocynapctBeHHass cucTeMa MPOMBILUIEHHBIX IPUOOPOB U CPEICTB aBTOMATHU3AllUH.
OcHOBHBIE TEPMMHBI U ONPEAEIICHUs MeTpojoruu. Meroas! nsmepenuii. Cpeacrsa U3MEpUTEIBLHOU
TEXHUKH, UX CTaTUYECKHWE U JuHamuueckue cBoiictBa. I[lorpemnoctu usmepenuil. CrnocoOsl
nepeaaun MH(opManuu Ha paccrosHue. OpraHuzanus AUCTAaHUMOHHOM nuarHoctuku XTII.
N3mepeHre OCHOBHBIX TEXHOJIOTMYECKUX MIAapaMeTpOB: JABJICHMS, TEMIIEpaTypbl, pacxoaa H
KOJINYECTBA, YPOBHS KUAKOCTH U CBHITyYUX MaTepHalioB, COCTaBa U (U3NKO-XUMHUYECKUX CBOMCTB
BEIECTB.

Pasznen 4. OcCHOBBI NPOCKTHPOBAHUSA ABTOMATHYECKHX CHCTEM YNPABJICHHS XMMHKO-
TEXHOJOTHYECKHUMHM MPOLECCaMH.

Oco6ennoctu ynpasienuss XTII. Texauueckue cpenctBa CAY. OCHOBHBIE pa3HOBHIHOCTH
YIPABJISAIOIUX yCTPOUCTB. THIIBI, XapaKTEpUCTUKU U PACUET HCIOJHUTENBHBIX MEXaHU3MOB M
perymupyromux — opraHoB.  OdopmieHne  MOpOEKTHOro  3aJaHuss Ha  aBTOMAaTHU3ALHUIO
TEXHOJOTMYECKOro mnpoiecca. Beibop Touek m3mepeHusi, KOHTPOJIS, YIPABISEMbIX MapaMEeTPOB U
ynpaBisomux BozaeiictBuil. CTaHAapThl U YCIOBHBIE 0003HAUEHHSI /ISl TEXHOJIOTMUYECKUX CXEM.
OcHoBuble cBeneHuss 06 ACY TII B xummueckoil mpomsbinuieHHOCTH. [Ipumepst ACY TII B

XUMUYECKON TMPOMBINIIEHHOCTH. OCHOBHBIE BBIBOJABI MO Kypcy. COBpeMEHHbIE TEHJICHLIMH B
pazsutuun CY XTIL

4. O0béM yueOHOI JUCUMIIIIMHBI:

O0beM TMCUMTTUHBI
Bup yueOHoit padoTbl Axan | Acip.
3E
4. 4.
OO0mas Tpy10eMKOCTb 1M CHUIIIHHbI 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,33 48 36
Jlexnun 0,433 16 12
[Tpaktrueckue 3ausatus (113) 0,433 16 12
JIaGoparopusie padotsl (JIP) 0,433 16 12
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CamocrosiTeibHas padora 2,67 96 72

CaMOCTOSITEIbHOE U3YUYEHUE PA3JIeJIOB TUCIIUIIIIMHBI 2,67 96 72

Bua koHTpoOJIA:

IK3aMeH 1 36 27

KonTtakTHas paboTa — mpoMeXyTOUYHAast aTTECTaIHsI 1 0,4 0,3

IToaroToBka K 3K3aMeHy 35,6 26,7
Bua uTOroBoro KOHTpoJIst K3aMeH

AHHOTAIUs padoyeil MPOrpaMMbl THCIUIITHHBI
«®Du3nyeckas KyJbTypa U CIIOPT»

1 Heap pucuMmiInHbl — (QOPMHUPOBAHHME MHUPOBO33PEHUS U KYJIbTYpbl JIMYHOCTH,
rPaKIaHCKOW MO3UIIUH, HPABCTBEHHBIX KAueCTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEILHOCTH B
INPUHITUU PELIeHUM, ClIOCOOHOCTH MCIOJIB30BaTh pa3HOOOpa3Hble PopMbl HU3HUECKOI KYIbTYpHI,
CIIOpTa U TypU3Ma JIJIsi COXPAHEHUSI M YKPEIICHUsI CBOETO 3/I0POBBS M 370POBbS CBOMX OJM3KUX B
MOBCEIHEBHOM JKU3HH U TPO(HECCHOHATTLHOM e TEIbHOCTH.

2 B pe3yabTaTe H3y4eHHs JMCUUILUIHHBI 00yYaIOIUICA 10/I2KEeH:

Obaaoams clieqyOMUMUA KOMIETSHIIMSIMA U HHIUKATOPAMH UX JOCTHKCHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4

3nams:

- HAQYYHO-TIPAaKTUYECKHUE OCHOBBI (DU3NUYECKON KYJIBTYPBI M 3J0POBOTO 00pa3a KU3HH;

- BIIMSHUE O3J0POBHUTEIBHBIX CHCTEM (DU3MUECKOrO BOCIHUTAHUS HA YKPEIUJICHHE 3J10POBbSI,

npoduIIakTUKy poheCCHOHATBHBIX 3a00JICBAaHH U BPEIHBIX ITPUBBIYCK;

- CIIOCOOBI KOHTPOJIS U OILICHKU (PU3UYECKOTO Pa3BUTUS U (PU3UUECKOMN TOATOTOBIEHHOCTH;

- MpaBWwIa U CHIOCOOBI TUTAHUPOBAHMS WHAWBUAYATBHBIX 3aHATANA Pa3TUYHON IIE€JIEBOM

HaIpaBJIE€HHOCTH;

- UCTOpHIO (PU3MYECKOW KYJIBTYpPHI M CHOPTA, MPEACTABIECHHWE O 3HAYMMBIX CIOPTUBHBIX

COOBITUAX HE TOJBKO CBOEH CTpaHbI, HO 1 MHUPOBOTO YPOBHS, BRKHEHUIINE TOCTUKEHHS B

o0JacTu cropra;

- cioptuBHble Tpaguuuu PXTY um. /[.M. Menneneea, MIOMHUTH O IOJABUTaX CIIOPTCMEHOB

B roabl Bennkoii oreyecTBeHHON BOMHEBI 1941-1945 rr.

Ymemns:

- TOJAJIEP)KUBATh JIOJDKHBIA YPOBEHBb (DU3UYECKON TMOATOTOBICHHOCTU HJIsi OOECIICUECHHS

TTOJTHOLIEHHOW COITMAIbHON U MPOPECCUOHAITBHON e TETbHOCTH;

- HUCHONB30BaTh  OCHOBBI  (U3MYECKOM  KyJBTYpHl AN  OCO3HAHHOTO  BbIOOpa

3/10pOBbECOEpEraoIuX TEXHOJIOTHMIl ¢ Yy4eTOM BHEIIHUX M BHYTPEHHUX YCIOBHUI

peanuzanuu npodeccnoHaIbHOM e TeNbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS PU3NUYECKOM KYJIbTYpOi U CLIOPTOM;

- OCYIIECTBIISATh CAMOKOHTPOJIb 32 COCTOSHUEM CBOETO OpraHu3Ma W COOJI0JaTh MpaBHIia

TUTHECHBI U TEXHUKN 0€30MaCHOCTH.

Braoems:

- CpPEICTBaMH U METOJaMH YKPETUICHHS 3JJ0POBbsI, (DH3NIECKOTO CAMOCOBEPIIICHCTBOBAHUS;

- JIOJDKHBIM ypOBHEM (U3HUECKON MOJATOTOBICHHOCTH, JUIsI OOECIeUeHHUs] TMOTHOLIEHHOM

COIMAIBHON U TTPO(ECCHOHAIBHON JESTETHHOCTH.

3 Kpartkoe conep:kaHue JMCIHHIITHHbI

Pasoen 1. llpenmer @uznyeckas Kynptypa u cnopT. Uctopus ®KuC

1.1. TIPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3agaun u MECTO AUCLUILIAHLI B
noAroToBke OakanaBpa. OpraHuzamus y4eOHOTO TMpoIlecca B paMKax JEHCTBYIONMIEH PEUTUHTOBOM
cuctembl. TpeboBaHuUs K 3a4eTy.

107



1.2. UCTOPUA CIIOPTA. Ilpoucxoxknenue Gpuznueckux ympakHeHUH u urp. JlpeBHHE
omumnuansl. Onumnuiickoe nBuwkeHue. CHopTuBHbIE 0oOmIecTBA: HUCTOpUS  (UBKYIBTYPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX OpraHu3anuii. CnopTcMeHsl B Tobl Bennkoil oTeuecTBeHHOM BOWHBI.

Pasoen 2. OcHOBBI 370pOBOT0 00pa3a KU3HU

2.1. BPAUEBHbBIN KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX PU3NYECKON
KYJIbTYPOU U CITOPTOM.

BpaueOHblii KOHTpOJb M BpayeOHOE OCBUJIETENbCTBOBaHUE. llemarorundyeckuii KOHTPOIIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOJIbI, IOKAa3aTeNd, KpUTepUH M OIeHKH. l[IpodunakTuxa
CHOPTUBHOTO TpaBMaTu3Ma. OCHOBHBIE BUJIbI TPaBM Y pa3HbIX crienuanu3ainuii. OkazaHue mnepBoi
MOMOIIH JIJIs CTYJICHTOB BY30B XMMUKO-TEXHOJIOTUYECKOTO TTPOQHIIS.

2.2. TUTMEHWYECKOE OBECIIEYEHME 3AHATHM O3J0POBUTEJIBHOU
OUBNYECKOUN KYJIbTYPOI. I'uruena (pu3uuecKoro BOCIMTAHHSA M CIOPTA. PexuM nuranus
npu 3aHATUAX (U3MUecKor KyiabTypoi u cnopToM. CoumanbHas rurveHa. ConuanbHO-OMACHbIE
00J1€3HM U MEPBI TPOPHUIAKTUKH.

Pa3zoen 3. buonornyeckue 0CHOBBI (PU3HUECKOM KYJIbTYphI U CIIOPTa

3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKON KVYJIBTYPBI U CIIOPTA.
OpranusMm 4YeloBeKa KakK elIrMHas camMopa3BHUBaroIIascs Ouoyioruyeckas cuctema. DPunyeckoe
pa3BUTHE YesloBeKa. /IBurarenbHas akTUBHOCTh U €€ BIMSIHME Ha YCTOMYUBOCTD, U a/1allTalluOHHbIE
BO3MOXXHOCTH UY€JIOBEKa K YMCTBEHHBIM U (DU3MUYECKUM HArpy3KaM IpH Pa3IMYHBIX BO3JEHCTBUSIX
BHEIIHEN CpEbI.

32. OBPA3 JXW3HM M EIr0 OTPAXEHME B IIPO®ECCHUOHAJIBHOU
NEATEJIbBHOCTU. 3mopoBbe delOBeKa Kak IICHHOCTh. 3JOPOBBI 00pa3 JKH3HH U  €ro
cocrapisifonue. Poilb W BO3MOXKHOCTH (DU3UYECKOW KyNIbTypbl B 00ECHEUYEHHUU 3J0POBBSL.
CouuanbHbIil XapakTep NOCIEACTBUN JJIS 310pOBbsl OT yHOTPeOJIEHUs] HAPKOTUYECKUX CPEACTB U
npyrux ncuxoakTuBHbIX BemlecTB (ITAB), nomuHra u nuieBbIX J00aBOK B CHOPTE, aTKOTONS U
TabakoKypeHus. JJONMHI KaKk MCKYCCTBEHHOE IOBBIILIEHUE (PU3NYECKOW pabOTOCIIOCOOHOCTH U €T0
OTPHULATENIBHBIE ITOCIIECTBUS.

Paszoen 4. IlpodpeccruonanbHO-IpUKIaIHas pU3nUecKasi KyJbTypa U CIIOPT

4.1. ObIIAA ®USNYECKAA N CIIOPTUBHAA IIOAI'OTOBKA CTYJIEHTOB B
OBPA3OBATEJIbBHOM ITPOLECCE. Meroanueckue TPUHIUNB (U3HUECKOTO BOCITUTAHUSI.
OcHOBBl M 3Tanbl 00ydeHUs JABWKeHUAM. PasButue ¢usndyeckux kadectB. DopMmHpoBaHUE
NICUXUYECKUX KAaueCTB B Ipolecce puanyeckoro Bocnuranus. CnoptuBHas noaroroska. CTpykrypa
MOATOTOBJICHHOCTH CIOpPTCMEHA. MaccCoBBI CIOPT M CHOPT BBICIIMX JOCTH)KEHUH, MX LEIU H
3ajaun. CrIOPTUBHBIE COPEBHOBAHUSI KaK CPEJICTBO M METOJ OOIIeH U CrelHalbHOW (U3HUECKOM
MOJATOTOBKH CTYJIEHTOB.

42. OU3NYECKAS KVJIBTYPA ¥ CIIOPT B IPO®ECCHOHAJIBHOM
JESATEJIbBHOCTU BAKAJIABPA. JluuHas ©  CONMAJbHO-DKOHOMHYECKAss HEOOXOJIUMOCTh
ncuxo(U3nueckol MNOAroToBKM uenoBeka K Tpyay. Mecro IIIIPII B cucreme mnoAroToBKH
Oyaymero crenuanucra. [IpousBoacTBeHHas Gu3uueckas KyiabTypa U crnoptT. [IponsBoacTBeHHas
ruMHacTika. OcoOeHHOCTH BBIOOpa (hOPM, METOZIOB U CPEACTB (PU3MUECKOU KYJIBTYpPHI M CIIOPTA B
pabouee u cBoOoAHOE Bpems cnenuaiuctoB. Ilpodunaktuka npodeccuoHanbHBIX 3a00IeBaHUN
cpeacTBaMu (pU3MUECKON KyJbTYphl U criopTa. JloMONHUTENbHBIE CPEICTBA MOBBIIIEHUS 00IIEH U
npodeccuoHanbHOM  paboTocnocoOHOCTH.  BrusiHMe  WMHAMBUAYaldbHBIX  OCOOEHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUN (PU3UUECKOH KYJIbTYpOil U CIOPTOM Ha OPTaHU3M.

Pasoen 5. BoctiutarenbHas pabota

Lenp BocnuTarenbHOW pabOThl — CO3/IaHUE YCIOBHUH I aKTUBHOM >KHU3HENESTEIbHOCTH
o0yyaromuxcs, HMX TPaXIAHCKOTO CaMOOIpPEIeIeHUs,, NPOPECCUOHATBHOIO CTAaHOBJICHUS U
WHAUBUAYAIbHO-IMYHOCTHOM  camMopeanu3alii B CO3UJATENbHOW  AESITeNbHOCTH IS
yIOBJIETBOPEHUS MOTPEOHOCTE B HPABCTBEHHOM, KYJIbTYPHOM, MHTEIJICKTYJIbHOM, COLIMAIIBHOM U
MpoeCCHOHAIBHOM Pa3BUTHH.

BocnuratensHas pabota Ha Kadeape (QHU3MUECKOr0 BOCIHMTAaHUS HalpaBlieHa Ha
OpraHM3all0 BOCHUTHIBAIOLIEH Cpeabl M yNpaBieHHE pa3HbIMH BUIAMH JAESITEIbHOCTU
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00y4aromuXCsl € LETbI0 CO3/IaHus YCIOBUM AJISl UX MPUOOIICHUS K COUUOKYJIBTYPHBIM U JTyXOBHO-

HPAaBCTBEHHBIM LIEHHOCTSM HaponoB Poccuiickonn ®Denepanuu,
CaMOPA3BUTHSI M CAMOPEATM3AIINH JTUIYHOCTH MTPU AKTUBHOM YYaCTHH CaMHUX O0yYarOIIMXCS.

Hanpasienus 1 BUIbI ACATEIBHOCTH 00yUaromuxcs B BocrutareabHoi cucteme OOBO:

1. HanI/IOTI/I‘IGCKOC — TEeMaTHU4YCCKasd HCCICO0BATCIbCKas1 pa60Ta.

crnopTcMeHOB B rojibl Benukoit OreuectBennoi Boiinbt 1941-1945rr.»
2. @usuyeckoe, KyJlIbTypHO-TBOpUeckoe — (opMUpOBaHHE y OOydaroluxcs OepeskHOro
OTHOIIEHUS K KYJIbTYpPHOMY HACJICIUI0 W TPaJAUIMSAM MHOTOHAIMOHAJIBLHOTO Hapoja

Poccuiickoit CDez[epauI/H/I MOCPEACTBOM M3YUCHUS HAIMOHAJIBHBIX BUAOB CIIOPTA.

4 O0bem yueOHOH TUCHMILINHBI

Tewma:

IMOJIHOLICHHOI'O  PAa3BUTHA,

«ITogBur

Cemectp
Bcero
Bunb! yaeOHO# paboThI I cemectp 4 cemectp
3E Axan. 3F Axag. 3E Axan.
q, q. q.
OO6mmast TpyA0€MKOCTh TUCIIMIUIMHBI 10 2 72 1 36 1 36
y4eOHOMY IUIaHY
KonrakTHasi paboTa — ayAuTOpPHBIE 2 72 1 36 1 36
3aHATHS:
Jlexumu (Jlek) 0,2 8 0,1 4 0,1 4
[IpakTuueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
Bujx uTOrOBOr0 KOHTPOJIS: 3ager 3ager
Buipl yueOHOM paboThI peere I CeMeCTieMeCTz cepectp
y P 3E Actp. 3B Actp. 3B Actp.
q. q. 9.
OO0m1ast TpyJ0€MKOCTh AUCITUTUTHHBI 110 2 54 1 27 1 27
y4eOHOMY IIaHY
KonrakTHas paboTa — ayAuTOpPHBbIE 2 54 1 27 1 27
3aHATHUSL:
Jlexruu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktueckue 3austus (I13) 1,8 48 0,9 24 0,9 24
Bujx nToroBoro KOHTpoOJIs: 3auer 3auer

AHHOTaIUsA padoyeil NPOrpaMMbl JUCUMIIIIHHBI

«OCHOBBI s11epHOI (PU3UKHU U J03UMETPHN»

1. Hesas AucuuIMHBI— chOpMHPOBaATH Y 00yUaIOIIUXCSI OOIIME TIPEICTABICHUS O CBOMCTBAX
aTOMHOTO S/Ipa ¥ HOHU3UPYIONTUX M3TyUYEeHUH, 1aTh OCHOBHBIE CBEJICHUS O 3aKOHAX, YIPABIISIOIMINX
CIIOHTAaHHBIMH PAIMOAKTUBHBIMU MPEBPAICHUSIMU, AJIEPHBIMH PEAKIUSAMHU, a TAKKE MPOLIECCAMU,
MIPOUCXOASAIINMHE TIPU MTPOXOKICHIUH HOHU3UPYIOMIETO U3TYyUEHHUS JIep Yepe3 BEMIECTBO.

2. B pe3yibTaTe N3y4eHHs AUCHUILIHHBI 00Yy4AKOIIHICS 0JKEeH:
Oonadoamp CneayroUMU KOMIIETEHIUSIMUA W WHIMKATOpPAMU HUX JOCTHXKEHUS: CIEAYIOUUMHU

KOMIIETCHIIMSIMU U UHIUKATOPAMU UX JOCTHKCHMUS:
VK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; OIIK-1.26; I1K-2.1; [1K-2.2; ITK-2.3

3namo:

—  TOpAAKH (PU3MUYECKUX BEIWYHH B SACPHON (PU3UKE U JO3UMETPUH;
— OCHOBHBIE MPHUHIMIBI U 3aKOHBI SJACPHON (U3UKU M JO3UMETPHH, OCHOBHBIE (pU3MUECKHe
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aTOMHO-sIJIEpHbIE SIBJICHUSI, METO/Ibl HAOIIOACHUSI U HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHMS,

— TpaHuIlbl IPUMEHUMOCTH (PU3HUECKUX MOJIENIeH aToMa U aTOMHOTO si/ipa.

—  TPUHIUIBI 1 OCHOBHBIC HOPMBI PaIHAIIMOHHON 0€301aCHOCTH;

Ymemo:

—  HCTOJIKOBATh CMbICI (PU3NYECKUX BEJIUYUH U MOHATHH, GOPMYIUPOBATH OCHOBHBIE MOJIOKECHHUS
SIepHON (DPM3HUKH; HCIIOIB30BATh MATEMATHYECKHIA alllapar;

—  TOJB30BAThCS SAMHUIIAMU U3MEPEHUs (PU3UUCCKUX BETUYHH, PUHSATHIMU B SIICPHONU (PU3UKE U
JO3UMETPUH;

— HCIOJNb30BaTh pa3jMYHble METOJUKHU MPOBEACHUS (PU3UUECKHX H3MEpPeHHi U 00paboTKu
SKCIEPUMEHTAIIbHBIX IAHHBIX;

—  (opMynupOBaTh BBIBOJIBI 110 pe3yibTaTaM (PU3HUECKUX IKCTICPUMEHTOB;

— pelarh CTaHAAPTHBIE 33J1a4U U 3aa4¥ NOBBILIEHHON TPYJIHOCTH.

Bnaoemp:

— METOJAaMH IPOBEICHHUS PATUOMETPUUYECKUX M JO3UMETPUUYECKUX HM3MEPEHHN M HaBbIKAMHU
KOPPEKTHOI 00pab0TKH UX pe3yIbTaTOB

3. Kpartkoe cogep:xanue TUCHMILIAHBI
BBenenue. [Ipeamer saeproit puszuku. Kparkue uctopuyeckue cBeeHUs. 3a1adqd U MECTO
Kypca B IIOATOTOBKEC I/IH)KeHepOB B O6JIaCTI/I XHMH‘ICCKOﬁ TCXHOJIOT'NHU MaTepI/IaJIOB COBpeMeHHOﬁ
SHEPTEeTHKH.

Paznen 1. fAnepuas pusuka

1.1. Cratuyeckue CBOMCTBA aTOMHOIO SA1pa

HcTopusi OTKpBITHS aTOMHOrO sifpa. 3apsii sipa M aToMHBIM Homep. Macca sanpa u
MaccoBoe uncio. M3oronsl. OTkpeiTHe HelTpoHa. [IpoTroHHO-HENTpoHHas Teopus. Pasmeps sanpa.
Paccrosisane u sHeprust B simepHO# ¢usuke. DHeprus cBs3u sapa. Anepusie cuibl. [IpoToHHO-
HelTpoHHas Juarpamma. KamenpHas Mozens snupa. @opmyna Baiinzekkepa. YpoBHH 3Heprun
HYKJIOHa B IEHTpadbHOM Tosie. CruH-opOuTanmpbHOE B3ammojelcTBue. OpaHOYaCTUYHAS MOJENh
obonouek (OMO). Dueprus cummerpuud B OMO. CriMH U 4eTHOCTh OCHOBHBIX COCTOSTHUH sep B
OMO. 3d¢dexr cnapuBaHus. MarHuTHble MOMEHTBI SJ€p. OJIEKTPUUYECKUH KBaApPyHOJIbHBIN
MoMeHT. PaBHOBecHble (opMBI M BO30YXKIEHHBIE COCTOSHHS sjiep. BHYTpeHHss CTpyKTypa
HYKJIOHOB, KBapKd. OlleMeHTapHble U (yHAaMeHTaiabHble vacTullbl. JlenTtonel. Yerbipe BHaa
CUJIOBBIX B3aMMOJEHCTBUI U CTaHAAPTHAs MOJIEINb.

1.2 PajvoakTHUBHBIN pacnaj

CymHOCTh sBIEHUS PAIUOAKTUBHOCTH. (OCHOBHOW 3aKOH PAJMOAKTUBHOIO pacnaja.
AxtuBHOCTh. CTaTUCTHUYECKHM XapakTep paanoakTUBHOro pacmnaga. CroxHbIl pacnaf.
ITocnenoBarenbHble U NIApajuIEIbHBIE PAJIMOAKTUBHBIE NIpEBpallleHUs. PaquoakTUBHBIE CEMEICTBA.
Paguonyknuast B mpupoae. fnepHas reoxponosorus. IIpoxokaeHue anbda-gacTuil uepes
NOTEHIMATIBHBIN Oapbep U ckopocTh anbda-pacnana. [Ipasuno Ieiirepa-Herrona. Tpu Buna Oera-
pacnana. Cnaboe B3aumoaeiicteue u teopusi @epmu. Crnekrp 6era-yactuu. [IpaBuno CapmxeHra.
Paspemiennsle 1 3ampenieHHble Oera-nepexoabl. ['amma-usnydenue sanep. Kiaccudukarms
doronoB. KackagHoe ucryckaHue ramMMa-KBaHTOB. fnepHas m3omepus. BHyTpeHHssI KOHBepcus
raMMa-kBaHTOB. O¢¢exkt MeEccbayspa. CrnoHTaHHOE JeneHHe sfaep. MexaHus3M JeJeHHUs.
CnoHtaHHO gendmuecs u3oMepbl. CBOMCTBA OCKOJKOB J€I€HUSA. ATOMHO-MOJIEKYJISIPHBIE
MOCJIEACTBHSI paAMOAKTUBHOIO pacnaja.

1.3. SlnepHble peakunu

Omnpenenenue u KiaccUUKALUSA SOCPHBIX PEAKIMHA. 3aKOHBI COXPAaHEHHs MHPHU SIEPHBIX
peakuusax. CedeHre M BBIXOA SACPHOM peakuuu. VIcKyccTBeHHas paguoakTUBHOCTb. [lomyueHue
pPaZMOHYKJIUJOB B SIACPHBIX pEaKUUsAX. YpaBHEHHWE AKTHBALMM TOHKOW MHIIEHH. MeXaHU3MbI
AIEPHBIX ~pEaKLMi: COCTaBHOE sAPO M HOpsMble mpouecchl. DOyHKIUKM  BO30YXKIEHUS.
Knaccugukanus HeiTpoHoB. OCHOBHBIE BHJBI SAACPHBIX peakuuid Ha HeWTpoHax. CeueHue
00pa3oBaHMUsl COCTAaBHOTO s/ipa B HEpe30HAHCHOW oOiacTu Pe3onancHbie MakcuMyMmbl. CedeHue B
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pe3oHaHcHOW obnactu U Gopmynsl bpelita—Burnepa. SlnepHple peakiiuu Ha MPOTOHAX W alb(da-
gacTunax. Peaknuu NEUTPOHOB Kak IIpUMep IpsMbIX IponeccoB. Peakuum nox neicTBHeM
TSOKEIbIX MOHOB. TepmosiaepHble peakuuu. IIpoOiema ynpapiisseMOro TEpMOSJIEPHOTO CHUHTE3a.
[lepcniekTHBBI  MCIOJIB30BAaHUSA TEPMOANEPHOM dHepruu. VICTOYHMKM dSHepruv 3Be31 W
HykiieocuHTe3 BO Bcenennoil. Kocmumueckue nyun. dotosiaepHbie peakuuu. ['opsiurie aToMmbl.
Dddext Cumnnapna—Hanmepca.

1.4. SinepHblil peakTop. Y CKOpUTEIbHAsA TEXHUKA

Jlenenue 1nox JEHCTBUEM HEUTPOHOB: MCTOPUS OTKPBITUSA. OHEPrus aKTUBALUU.
Pacnpenenenne sueprum nenenus. lLlenHas peakuus neneHus snep. 3aMeUICHHE HEHUTPOHOB.
I'eTeporeHHslil AIEpHBIM PEAKTOP Ha TEIUIOBBIX HEUTPOHAX. YIIPABICHUE LIENHON peakuuen. Poib
3ama3/pIBalOIMX HelTpoHoB HakoruieHue npoxykToB aeneHus. OOMydeHHOE sJepHOE TOIUIUBO.
OcHOBHbIE THUIBI pPEaKkTOpoB. llepcreKTUBBI pa3BUTHSI AJIEPHOM DSHEPrEeTUKU. Y CKOPUTEIH
3apsDKEHHBIX YacTUI[ M 0OLMe IPUHLUIBI X Pa0O0Thl. DIeKTpocTaTHUeCKuil reneparop. JInHelHbli
yckopurenb. [{uknoTpon Jlpyrue TUIBI YCKOpUTENIECH. Y CKOPUTENH 3JIEKTPOHOB KaK HUCTOYHUKH
(OTOHOB BBICOKHX 3HEpruil. ICTOUYHUKM HEUTPOHOB.

Paznen 2. OcHOBBI 103UMETPUH

2.1. BzanmopelicTBrE€ HOHU3UPYIOUIETO U3JIYYCHHUS C BEIIECTBOM

B3aumojeiicTBue TAXKENbIX 3apsHDKEHHBIX YacTHI] ¢ BelecTBOM. MoHu3anus u Bo30yxaeHue
aToMOB M MoJekys. Kiaccuueckass Teopus HMOHM3AaLMOHHOIO TOPMOKEHUs. PensiTuBUCTCKHE
a¢dextel pu TopmokeHuu. @opmyna bere—bnoxa u ee amanu3. Kommo3unnonHsii 3akon bparra.
VYapyroe paccesiHue Ha siipax. [IpoGer Tspkenoi 3apsbkeHHOM yacTuiibl. CBsi3b poOera ¢ SHepruen.
Oddexror mepesapsaku. [lorepu sHeprum ockonkamu aeneHus. OCOOCHHOCTH B3aMMOICHCTBUS
OBICTPBIX 3JEKTPOHOB M TIO3UTPOHOB C BelEeCTBOM. VIOHM3allMOHHOE W PaJAMALMOHHOE
TOPMOXKEHHE:  COINOCTAaBJIEHWE IOTE€Pb  OSHEPruu. AHHUTWIIIMS — 1O3UTpoHOB.  [IpoOer
MOHOXPOMAaTHYECKMX 3JIEKTPOHOB M Oera-uactull. YepeHKoBckoe u3iydeHue. B3aumoneiictBue
ramMMa-kBaHTOB ¢ BemecTBoM. Dotoaddexr. Dddexkr Kommrona. OOpazoBaHue 3ICKTPOH-
no3uTpoHHbIX nap. Koadunment ocnabnenus. DKCIOHEHIMAIBHBIA 3aKOH MOTJIOLICHUsT raMMa-
KBaHTOB.

2.2. JleTeKTOpHI 3apsyKEHHBIX M HEUTPAJIBHBIX YaCTHUIL

Paguomerpuss u cnexktpoMeTpust saepHOro usnydeHus. OCHOBHBIE XapaKTEPUCTUKHU
JETEKTOPOB MOHU3UPYIOLIETO U3ITy4EHUS. I"a3oBbIE MOHU3AI[UOHHBIE JETEKTOPHI.
[TorynnpoBOIHUKOBBIE AETEKTOPBl. CIUHTUIUISIIMOHHBIE JE€TEKTOPbl. UEpeHKOBCKHE CUETUYHKHU.
TpekoBbie nperekTopsl. JleTekTopsl HEWTpoHOB. IIpomecc perucrpanuu 4YacTUL] CUETHOU
ycTaHOBKOU. M3mepenuss aktuBHOCTH. Meton coBmageHuid. OOmme  XapaKTepUCTUKH
CHEKTPOMETPOB SI€PHOT0 U3iIydeHus. Ajbda-, 0eTa- 1 raMMa-ClIeKTPOMETPHSL.

2.3. JlozuMeTpusl U pajiuallioHHas 0€301acHOCTh

OcHoBHble no3uMeTpuueckue BenuuuHbl. [lornomennas nosza. Kepma. OnexTpoHHOE
paBHOBecHe. DKCIIO3ULMOHHAs A03a. MomHocTh A03bl. JInHelHas nepenaua sueprun. OiarosHC U
IUIOTHOCTh ToToKa. llormomieHHass no3a 3apsbkeHHBIX yacTull. Kepma ¢(oToHHOro wusimydeHus.
Kepma u no3a HeWTpoHHOro u3nyuyeHus. l[IpuMeHeHHe AETEKTOPOB MOHU3UPYIOLIEro W3ITyYeHUs
Opy pelIeHud 3a7ad Jo3uMeTpuu. buonormdeckue >PpQexTsl npu oOiydeHUH. DKBUBaJICHTHAsS
no3a. D¢deKTuBHAs dKBUBAJICHTHAs n03a. [IpuHnmmel paguarmoHHoi Oe3omacHoctH. Komrieke
MEPONPHUATUA IO 3alIUTE€ YEJIOBEKAa OT BPEAHOIO BO3ACHCTBHS HMOHM3UPYIOLIMX H3IYYEHH.
Kareropun nuu, noasepraromuxcsi 00ayueHuto. Buemrnee n BHyTpeHHee oOnyueHue. Jlonmyctumele
¥ KOHTPOJIbHBIE YPOBHHU o0ydeHus. Buemnsst no3umerpus. Hopmbl paananmonHoi 6€30MacHOCTH.

Paspnen 3. JlaGopaTopHbIii NPAKTHKYM

3.1. 3HaKOMCTBO € paANOMETPUYECKOH annaparypou

[IpoBepka npaBUIBLHOCTH PabOTHI paJUOMETPUUECKOH ammaparypsl 1o kputeputo Ilupcona.
Omnpenenenne pa3pelarolero BpeMEH! painoMeTpa.

3.2. MeToambl onpeaesieHus AKTHBHOCTH

OTHocHTENbHOE OlpeaesneHre OeTa-aKTUBHOCTH TOJYIPOBOJHUKOBBIMHU JIETEKTOPAMHU.
AbGcomoTHOE onpezeneHre 0eTa-akKTUBHOCTH JETEKTOPOM € (PUKCHPOBAHHBIM TEJIECHBIM YTJIOM.
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AOCOIOTHOE ONpe/ieieHne aKTUBHOCTH METOI0M OeTa-raMMa-CoBIaICHUN.
3.3. Meroabl uaeHTH(UKAIUN PATNOHYKJIUI0B
Omnpenenenue >Hepruu anbQa-yacTull Mo JUIMHE MX MHpodera B Bozayxe. MneHTudukanus

PaIMOHYKJIUJIOB 10 BEpXHEH rpaHuie Oera-cektpa. OmnpeneneHne SHEPrHH raMma-KBaHTOB

METOJIOM ociabieHus. Anbda-creKTpomMeTpus. 'aMmma-crieKTpoMeTpus.

3.4. lo3umeTpuyecKne H3MepeHns U paJMalliOHHbIH KOHTPOJIb
IIpuponHas M TEXHOTeHHas PaAMOAKTHUBHOCTD.

W3mepenue paauanuoHHoro (ona.
N3MmepeHne ypoBHEN 3arps3HEHHOCTH MOBEPXHOCTEN pATMOHYKIUIAMU.

4. O0beM y4eOHOIl TMCUMILIHHBI.

Bun yuebnoit paboThI Bcero 5 cemecTp 6 cemecTp
3E Axan. 3E Axan. 3E Axar.
4. 4. 4.
O01mas TPy 0EMKOCTh AUCITUTUIAHBI 11 396 6 216 5 180
KonTakTHasi paboTa — ayIiuTOpHbIE 4,44 160 1,77 64 2,67 96
3aHATHS:
Jlexumn 0,44 16 0,44 16
[TpakTuueckue 3aHATHS 1,33 48 1,33 48
JlaGoparopHsie pabOThI 2,67 96 2,67 96
CamocrosiTesibHast padoTa,: 6,56 236 4,23 152 2,33 84
IToaroToBka k 1a00paTOPHBIM paboTaM 83,8 - 83,8
CamMocTosTeNbHOE U3YYEHUE PA3IETIOB 6,56 151,6 423 151,6 2.33
JUCIUILTAHBI
KoHTakTHas caMoCTOsITelIbHAs padoTa 0,6 0,4 0,2
Buapl kKoHTpOJIsSI 3aver ¢ 3auer
OLIEHKOM
Bun yuebHO paboThI Bcero 5 cemecTp 6 cemecTp
3E Actp. 3E Actp. 3E Acrtp.
q, 9, 4,
O01mas TpyJ0eMKOCTh AUCITUTUIAHBI 11 297 6 162 5 180
KonrakTHas padora — ayiuTopHbIe 4,44 120 1,77 48 2,67 72
3aHATHS
Jlekiuu 0,44 12 0,44 12
[TpakTHueckue 3aHATHS 1,33 36 1,33 36
JlaboparopHsie paboTHI 2,67 72 2,67 72
CamocTosiTe/ibHast padoTa,: 6,56 177 4,23 114 2,33 63
[ToaroroBka K 1ab0paTOpHBIM paboTaM 62.85 - 62,85
CamocrosTenbHOE H3YUIEHUE Pa3IeIoB 6.56 113,7 3.3 113,7 233
JUCTIMTLITAHBI
KonTakTHas camMocTosiTennbHas padora 0,45 0,3 0,15
Bunsl koHTpOJIS 3aver c 3adert
OLIEHKOM

AHHOTanus padoyeil MPOrpaMMbl M CUMILTHHBI

«PagnoxuMusa»

1. Heab aucuuniMHbI— — U3y4YeHUE OCOOCHHOCTEH MTOBEACHUS PAAMOAKTUBHBIX H30TOIIOB B
yIbTpaMallbIX KOHIICHTpAIMSIX B pacTBOpe, raze W TBepJoi ¢aze, paclpelesieHUus UX MEXITy
¢dazamu B mporeccax COOCaXACHUS, acCOpOIMU, HOHHOTO U U30TOITHOTO 0OMEHA, JIEKTPOXUMUH, a
TaKK€ BOIPOCOB CHHTE3a MEUYEHBIX COCIMHEHHN M NPUMEHEHHS PaJUOAKTHUBHBIX H30TOIOB B

HAYyKEC, IPOMBIIIIIICHHOCTU U MCIUIIUHCE.
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2. B pe3yabTare u3y4eHusi AMCHUIIMHBI 00y4YAIOIIMIACH J0JIKEH:

Ooéaadamp cneryrolmIMMHA KOMIIETEHIUSMHI U UHAUKATOPaMH UX JTIOCTHIKEHUS:

YK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; OIIK-1.26; [1K-2.1; [1K-2.2; [1K-2.3

3uamo:

— 0COOCHHOCTH TOBEICHHS PAJMOHYKIMIOB B PAcTBOpax OOJBIIMX pPa3BEICHHIA, HU30TOIHEIC,
crienupUIecKre U HeCTICIU(PUISCKIE HOCUTEIN U 00JIaCTh MX TPUMEHEHUS;

— 0COOCHHOCTH M 3aKOHOMEPHOCTH PACIpEICICHUs PaAHMOaKTUBHBIX U30TONOB MEXKIY (a3zamMu B
mpoueccax COOCAXKICHHS, aJcOpOlUU, HOHHOTO U H30TOMHOrO OOMEHa, 3JIEKTPOXHMUU,
IKCTPAKIUH;

— 0COOEHHOCTH peakIuii U30TOMHOro 0OMEHa U BO3MOKHOCTH 00pa30BaHUs paIiOKOJUIONIOB;

— TMPUHIUOB CUHTE3a MCEUCHBIX COCAMHCHHWA W TPUMEHEHUS pPaJUOAKTUBHBIX HM30TONOB B
(U3UKO-XMMHYECKHUX U PaHOAHAIUTUYECKUX UCCIIeIOBAaHUX;

— nmpaBuia palbOTBl C OTKPBITBIMH PAJUOAKTHUBHBIMH HCTOYHUKAMU B PaJIUOXUMUYECKOM
naboparopuu 3 Kiacca.

Ymems:

— UCIOJB30BaTh METOJl PAaJMOAKTUBHBIX WHIMKATOPOB, YMETh IOCTAaBUTH 3a/adyy U IPOBECTU
pacdeTsl HeOOXO0IMMOM aKTUBHOCTH IS PEIICHUS 33]]a9 eCTECTBEHHBIX HAYK;

— paccuuThIBaTh KOIPPUIIMECHTHI pacHpee/ICHUs MPU COKPUCTALIU3AIMN, HOHHOM OOMEHE WIIH
YKUJKOCTHOHM 3KCTPAKIIMU U XapaKTEPUCTUKH MTPOLIECCOB HOHHOTO OOMCHA;

— TIPEeAOTBpAIIATh aICOPOLIUIO PATUOHYKIINAOB Ha MOBEPXHOCTH MOCY Bl U (PHIIBTPOB;

— TPaBWIBHO BHIOMpATh JETEKTOP H3IYYCHHS, MPOBOJUTH PATUOMETPUYCCKHEC H3MEPCHUS H
HaJJIexKauM o0pa3oM 00pabaThiBaTh IKCIIEPUMEHTAIbHbIC JaHHBIE.

Bnaoems:

—  METOJAaMH BBIJICIICHUS U Pa3JICIICHHS PaHOHYKIIH/IOB;

—  METOJOM PaTUOAKTUBHBIX HHAUKATOPOB IS PEIICHUS PAINOAHATUTHICCKIX 33]1a4;

— MeTojamMu O€30MacHOTO TPOBENEHHsT padoT ¢ paJAHOHYKIHIAaMH B OTKPHITOM BHJE B
naboparopuu 3 Kiacca.

3. Kparkoe copepxaHue TUCHHUIIIMHBI

Paznen 1. Beenenne. Oco0eHHOCTH NOBe/leHUS] PAAHOHYKJIM/IOB B PacTBOpPax 00/1bIIMX
pa3BeieHUIl B PO eccax COKPUCTAIM3ANMH, aACOPOLMHU U KOJVIOMI000pa30BaHus

1.1 IloBeieHNe pagMOHYKINIOB B PACTBOPAX OOJIbIINX pa3Be/IeHUN

[loBenenne paguoOHYKIMAOB B pacTBopax Oonbmmx pasBereHuid. Kiaccuduxanms
MpoIIecCOB coocaxkieHus. M3oTomnHuele, cenudpuyeckne U Hecnenuduueckrue HOCUTENU U 00JacTH
UX IPUMEHEHHUS.

1.2 OCHOBHbIE 3aKOHOMEPHOCTU COKPUCTANIN3ALIUY

N3omopduas u uzonumopdHass cokpuctaumszanuss. OCHOBHbIE 3aKOHOMEPHOCTHU
coKpucTayuiM3anuu. PacrnpeneneHne MHKpOKOMIOHEHTa Mexnay (asamu. Koncranta Xionuna.
Koadduuument kpucrammuzamuu D. JIMHEWHBIH M JOrapuMHUUYECKH 3aKOHBI pachpeaeieHus,
yCIIOBUSL ~ COKpUCTaiM3auuu. DakTopbl, BIUSOLME HAa KOAI(DPUIMEHT KpUCTAJUIM3AIIH.
O6pa3oBanue cmemanHbix kpuctaios ['pumma. [lonaTre 00 aHOMaTbHO CMEIIAHHBIX KpUCTAIIaX.

1.3 AncopOIMOHHbIE TPOLIECCHl B PAAMOXUMUHU

Ancopbuust Ha HOHHBIX KpucTayuiax. l[lepBuunas oOmeHHast ancop6uus. IlepBuunas
NOTEHIMaI00pasytomas afacopOust U BTOpHYHAs OoOMeHHas azncopOrus. VX 3aKOHOMEPHOCTH.
VpaBHenue PatnHepa u cienctBuss u3 Hero. AjcopOuus Ha crekie U OyMaKkHbIX (UIbTpax.
3HayeHue aJICOPOLIMOHHBIX SBJICHUN B paanoxumuu. [IpuMeHeHne Hecrnienn(pUIeCKUX HOCHTEIEH.
DKCepUMEHTAIbHBIE METObI PA3TPAHUUEHHUS PA3IUYHBIX MEXaHU3MOB COOCAXKICHUSI.

1.4 KosmnonioobpazoBaHue B pajiuOXUMHU. VICTUHHBIE U TICEBJOKOJUIOMBI. Y CIOBHUS HX
oOpa3oBaHHMs, CBOWCTBA W  METOAbl  MCCIEJAOBAHMS:  JAWUAIN3,  yJIbTpaduibTpaius,
HeHTpudyruposanue, IupPysus, paguorpadus u ap.

Pazgen 2. Oco0eHHOCTM WCHOJbL30BAHMSI H30TOMHOIO0 O0MEHAa, 3JIEKTPOXMMHUM,
xpomatorpa¢guu ¥ IKCTPAKIUH B PAHOXUMUH

113



2.1 Posp n30TONMHOIr0 OOMEHA B PaJUOXUMUHN

H3oronHeiii 00MeH. MexaHn3M U KHHETHKA M30TOIHOTO oOMeHa. MmeanbHbI M30TOMHBIH
00MEH M ero 3aKOHOMEPHOCTH. POJIb M30TOMMTHOTrO 0OOMEHa B paJIMOXUMUH.

2.2 DACKTPOXUMHYECKNE OCOOCHHOCTH B PAAMOXUMHUU

DIIEKTPOXUMUYECKUE METOJBl BBIICICHUS PAaTUOHYKIUAOB. KpUTHUYECKHMI MOTEHITHAT
BBIZICJICHUSI U METOJbl ero ompeaenenus. [Ipumenumocts ypaBHeHuss HepHcta B pacTtBopax
Oonpmux pasBeneHuid. Teopust [alicmHckoro. Mcmonb3oBaHHE 3JEKTPOXMMHYECKHUX METOJIOB B
PaAMOXUMHUH.

2.3 XpomaTorpabus U SKCTPAKIUI B PAAHOXUMUU

Knaccudukanus xpoMatorpa@udeckux IMPOIECCOB MO MeXaHu3MaM. AJICOpOIMOHHAS
xpomarorpadus paaroakTHUBHBIX BemiecTB. MoHooOMeHHas xpomatorpadus. Krnaccudukarms
WOHUTOB M WX OCHOBHBIC (DM3MKO-XUMHUYECKHE CBOWCTBA: OOMEHHAasi €MKOCTh, MEXaHHYECKas
MIPOYHOCTh, XUMHUYECKAsl U paJliallUOHHAsT YCTOMYMBOCTh, HaOyXxaemMocTh U Jip. KuneTnka mOHHOTO
oOMeHa. OnpenieseHre NoJHOM 0OOMEHHONW EMKOCTH paJlOXMMUYECKUM METOJI0M. PaBHOBecHe npu
HOHHOM oOMeHe. CelIeKTUBHOCTh MOHUTOB. M30TepMbl copOmMu M XpomaTorpaduyecKue 30HBI.
OJIOEHTHBIA METOJI MOHOOOMEHHOM XpomaTtorpaduu, €ro 3aKOHOMEPHOCTU. BbITeCHUTEIbHBIN
meto. [IpuMeHeHrne HOHOOOMEHHON XpoMaTorpaduu B paiOXUMHH.

DKCTpaKIKs, OCHOBHBIC MOHATHS U omnpeneneHus. M3orepma sxcTpakiuu U 3akoH beptio-
Hepucra. «®usmyeckoe»  pacnpeaeneHue. Kiaccubukamus  cuCTeM ¢ XHMHYECKUM
B3aMMOJICHCTBHEM. OKCTpPaKIMs HEUTpaTbHBIMA OpraHWYECKUMHU BemiecTBamu. (OOpas3oBaHme
KOOPIMHAIIMOHHBIX coeauHeHni (coybBaToB). KoHcTaHTa 3KcTparupoBanus. OnpeeneHue cocTaBa
AKCTPAarupyeMbIX COCIUHEHHU. ['MIpaTHO-CONBBATHBIN MEXaHU3M. ODKCTPAKIUs OPraHMYECKUMU
OCHOBAHUSMHU M MX COJIIMU. KOHCTaHTBI SKCTparupOBaHM: U3BJICUCHUE KUCIIOT, aHUOHHBIN OOMEH,
AKCTPaKIMS METAUIOB. BiusiHue BbicanuBaTeneil. DKCTPAKIUs OPraHUYECKUMH KUCIOTaMHU U WX
comsiMu. Tumbl skcTpareHToB. Peakius skcrparupoBanus, pH mnonyseinenenus. [Ipumenenue
OKCTPAKIUN B paJAMOXMMHH. PacmpenenutenbHas xpoMartorpadus. MeTtoasl 3akperuieHus (assl.
JlocTonmHCTBA U HEJOCTATKH.

Paznen 3. OcHOBBI MeTOa «MeYeHBIX» aTOMOB M NpPHMEHeHHe PATUOHYKJIHIOB B
HCCJIe0OBAHUSAX

OO6mIre MojgoXKeHUsI METoJla «MEUEHBIX» aTOMOB. [IpuMeHeHne paguoHyKINI0B B Ka4eCTBE
«MEUEHBIX» aTOMOB. BbIOOp HM30TOMOB, WX PaJAUOXUMHUYECKAs YHUCTOTA, pacdyeT HeoOXOoIuMOi
akTHBHOCTH. CHHTE3 MEUCHBIX COCIMHEHHIA.

Pannoananutuyeckue MeETOIbl: PaJUOAKTUBALIMOHHBIA aHAIU3, W30TOIHOE pa3BE/ICHMUE,
pamuoMeTpuuecKkas KOPPEKTHPOBKA, paJHOMETpUYecKoe TuTpoBaHue. Mx mocrtomHcTBa U
HepocTaTKu. [IpuMeHenne cyocTeXnoMeTpHIeCKOro BhIIeTIECHUS.

[IpuMeHeHne paguoHyKJIUIOB B (PU3NKO-XUMHUYECKUX UCCIICTOBAHMSIX.

Pasnen 4. JlabopaTopHbIil NPAKTHKYM

JlaGopaTopHBIN MPAKTUKYM CIIYKHUT JIJIsl 3aKpETUICHUS 3HAHUH, MMOJYyUYEHHBIX TIPU HU3yYCHUH
paznenoB 1-3 TUCHUIIINHEIL.

4. O0beM y4eOHOM TUCIHUILINHBI.

Buj yue6Hoii padoThl Bcero Cemectp
3E |Akan.u 5 6
3E Axkaan. 4| 3E Akap.

q
Oo0mast TpyA0eMKOCTb IM CHMIIJIMHbBI 9 324 3 108 6 216
KonrakTHass padora — AyaurtopHsbie | 3,56 128 0,89 32 2,67 96
3aHATHSA:
Jlexium: 0,44 16 0,44 16 - -
IIpakTHuecKue 3aHATUS 0,44 16 0,44 16 - -
JlaGopatopHble paboThI 2,66 96 - - 2,66 96
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CamocrosiTesibHas padora: 5,44 196 2,11 76 3,33 120
[ToaroToBka K KOHTPOJIBHBIM paboTam 30 30 -
IToaroToBka K J1abOpaTOpHBIM paboTaM 70 - 70
CamMocTosiTelbHOS U3y4eHue pasnaenos | 5,44 2,11 3,33

45,6 49,8
MYCIIUTIIUHEI 95,4
KonTakTHas camocTosiTeNbHast padoTa 0,6 0,4 0,2
Buabl KoHTpOJIA: 3adeT ¢ OLEHKOM 3auer

Bcero Cemectp
Buja yueOHoii padoThl 3E | Acrp. 5 6
q 3E Actp. 4| 3E Actp.
q

O01mas TpyA0eMKOCTh AU CHUIITTHHBI 9 243 3 81 6 162
KonTakTHas paGora — AyauTopHbIe 3,56 96 0,89 24 2,67 7
3aHATHUSL:
Jleximm: 0,44 12 0,44 12 - -
[TpakTHyEeCKHUE 3aHATHUS 0,44 12 0,44 12 - -
JlaGopaTopHbie pabOThI 2,66 72 - - 2,66 72
CamocrosiTejibHas padora: 5,44 147 2,11 57 3,33 90
[TonroroBKa K KOHTPOJIBHBIM paboTaM 22 22 -
IToaroroBka K J1abopaTopHBIM padoTaM 52,5 - 52,5
CamocTosTenpbHOEe U3ydeHue paszaenos | 5,44 71,55 2,11 342 3,33 373
JIUCITUTITUHBI
KoHTakTHas camocTosTeNbHas paboTa 1,45 0,3 0,15
Buabl koHTpOIS: 3a4er ¢ oueHKoi 3aver

AHHOTanus padoyeiil MPorpaMMbl M CUUILTHHBI
«PHU3NKO0- XUMHYECKHE METOALI AaHAJIH32»

1. Heﬂb AUCHUIIVIMHBI— CO3JITaHUEC Y 06yqa10m1/1xc;1 TeopeTqucxoﬁ 0a3bl 3HAHUH O COBPCMCHHBIX
METOJaxX @HBHKO-XHMH‘IGCKOFO HCCIICOO0BAaHUA U aHAIM3a JJIA TOCICAYIOIETO PCIICHUA
KOHKPCTHBIX HAYUHBIX U IIPAKTHYCCKUX 3a/1a4, CBA3aHHBIX C IIPOBCACHUEM HAYYHO-
HCCIICIOBATCILCKOMN U HpOI/I3BOJICTBCHHO-TGXHOHOFH‘IGCKOﬁ JCATCIIBHOCTH B o0OacTu KOHTPOJIA 3a
COBPCMECHHBIMHU ITPOLIECCAMU MOJYUCHUA MATCPUATIOB SIACPHOTO0 U HEAJACPHOI'O HA3HAYUCHU .

2. B pe3yabTaTe N3y4eHHs AUCHUILIHHBI 00Yy4AKOIIHICS T0JKEeH:

Oobnadoamp cneayOMUMU KOMIIETEHIUSIMU U UHIUKATOPAMU UX JTOCTH)KEHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3

3namo:

— OCHOBHBIC BO3MOKHOCTH B TOJY4E€HUH WH(OpPMAIMKA O CTPYKTYpPE M COCTaBE BEIIECTBA MPH
WCIOJIb30BaHUHU PA3NUYHBIX (PU3UKO-XUMHUYECKUX METOJIOB aHAIIN3a,

—  (U3UKO-XUMUYECKHE OCHOBBI COBPEMEHHBIX METOIOB aHATN3a;

— OCHOBHBIE METPOJOTHYECKHE XaPaKTEPUCTUKH PANMUYHBIX (PUIUKO-XUMUYECKUX METOJIOB
aHaJIN3a;

— TIOCJIETIOBATEIBHOCTh OMEpPallMid TPH TOJATOTOBKE TPOOBI IS TPOBEACHUS aHaIN3a,
o0ecrneunBaroIias ee npeICTaBUTEIILHOCTD.

Ymemes:

— paccuuThIBaTh Tpeaesl OOHapY>KEHHs BEIIECTBA B aHAIM3UPYEMOM OOBEKTE MO 3aJaHHBIM
pe3yabTaTaM MPOBEICHHBIX XOJIOCThIX SKCTIEPUMEHTOB;
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— HaXOIUTh B peByHBTaTaX AHAJIUTUYCCKUX onpe;[eneHm"I CUCTCMATHUUYCCKHC OIJ_II/I6KI/I nu HpOMaXI/I;

— BBIOpPaTh ONTHMAJBHBIA METOJ aHajiW3a B 3aBUCHUMOCTH OT 3aJadyd aHAJIUTHYECKOrO
OTIpeICTICHUS;

— paCC‘-II/ITaTB H€O6XO[[I/IMBIC HapaMeprI JJIA HOJIy'—ICHI/ISI HGOGXOI[I/IMOFO AHAJIUTHUYCCKOT'O
CUTHAJIa Ha OCHOBE 3HaHUS (DU3UKO-XUMHUYECKHX OCHOB METO/Ia aHAIN3a.

Bnaoems:

— MeTogaMu CTaTI/ICTI/IlIGCI(Oﬁ OILICHKHN Z[OCTOBepHOCTI/I HOJIy‘-IeHHBIX peBy.]IBTaTOB
AQHAJIMTUICCKOTO ONPE/ICIICHUS KOHIICHTPAI[UU BEIIECTBA;

— pacYeTHbIMH METOJaMH OOpaOOTKH BEJIMYUHBI AHATMTHYECKOrO CHUTHAJIA, IMOJTYYCHHOIO B
(bI/I3I/IKO-XI/IMI/I‘-IeCKOM MECTOAC aHalIu3a, OJId HOJ'Iy‘IeHI/IH I_ICJICBOP'I I/IH(bOpMaI_[I/II/I (0] KOHHCHTpaL[I/II/I
OIIpeIeIIAEMOr0 BEIEeCTRA,

— 3HAHUAMH O COJCPKAHUK MH(POPMAIMU O CTPYKTYpE BEIIECTBA IMPHU HCIOJIb30BAHUN JTAHHOTO
(U3HKO-XMMHYECKOT0 METO/Ia aHATU3A.

3. Kparkoe conep:xxanue IMCUMILITUHBI
BBenenue. Ilpenmer u 3agaun AucHUIUIMHBL. OmnpelneneHus aHAJTUTUYECKOW XUMUM U
XMMHYECKOr0 aHajau3a. Buasl aHamm3a: KadeCTBCHHBIM, KOJMYSCTBCHHBIM, M30TOIIHBIM,
9JIEMEHTHBIN, (YHKIIMOHATBHBIA, MOJICKYJISPHBIN, BellecTBeHHbIM. Knaccudukanus YuCTOTHI
BEILECTB: «W», «UJIa», «XU», KOUB», «BUB». Pazinune Mexmay «0uB» U «BUBY.
Pazjen 1. [Topsinok npoBeeHUsI AHAJIN3A M €r0 METPOJIOTHYeCKHe XapaKTePUCTHKH
1.1. MeTpoaoruyecKrue XapakTePUCTHKH METOJIOB aHAIN3a
DNEeMEHTbl MaTeMaTH4YEeCKON CTAaTUCTHKU: THUIIbl PACHpPEACNICHUs] CIIy4ailHbIX BEJIUYMH,
pactipenenenust ['aycca u Ilyaccona, moBeputTenbHas BEPOSATHOCTb, JOBEPUTEIBHBIM WHTEPBA,
KBaJPaTUYHBIN 3aKOH pacnpocTpaneHus omuoOok. Kpurepun Ctprogenta u @umepa. Q-KpUTepHid.
[Ipenen oOHapyxeHus (aOCOMIOTHBIM, OTHOCHUTENBHBIN). YyBCTBHTENBHOCTh METOJA aHAIU3a.
BocnpousBoauMocTs U TOUHOCTH (TMpaBUIIBHOCTE). Onpenenenue npomaxoB. CpaBHEHUE JaHHBIX,
MOJIYYEHHBIX B HE3aBUCUMBIX H3MEPEHUSIX.
1.2. ITpenBapuTebHAs MOATOTOBKA MPOO JIJIs TPOBEICHMSI aHAIIHM3a
[TocnenoBarenbHOCTH Omepanuii mpu IpoBeneHun Jroooro ananuza. OToéop npob. [oHsTHs
MPE/ICTaBUTENbHOM, TeHepaTbHON, TA00PATOPHON U aHAMU3UpyeMoil TpoObl. OcOOEeHHOCTH 0TOOpa
po0 HEOTHOPOIHBIX TBEPJIBIX BEUIECTB. 3ABUCHMOCTh MACCHI MPEACTaBUTEILHOMN MPOOBI TBEPIOTO
BelecTBa oT pasmepa uactull. Popmyna Puuepaca-Uewuota. [logxon k BBIOOPY COOTHOIICHHS
MEXIY YUCIOM aHAIM3UPYEMBIX TBEPABIX NMPOO W YHCIOM MapauiebHBIX H3MEPEHUN TaHHOMN
npoObl. BekpeiTue TBepabix mpob. CenekTUBHOE BCKphITHE. MHAMBUIYyalbHBIE W TPYIIOBHIE
METO/Ibl KOHIIEHTPUPOBAHHSI MUKpOIIpUMecei, abCOIOTHOE M OTHOCUTENBHOE KOHIIEHTPHUPOBAHUE.
XapakTepuCTUKU METOJa KOHIICHTPUPOBAHUS — CTENEHb M3BJICUCHUS M CTENEHb OOOTaIeHUS.
Ouznyeckue, (QU3NKO-XUMUYECKHE W XUMHYECKHE METOAbl KOHIICHTPHUPOBAHUS. ODKCTPAKIIHS,
JUCTUJUISIIUS, peKTU(UKaAMs, CcyOnumaIusi, HalpaBlieHHas KPUCTA/UIM3AIUsl, WOHHBIM OOMEH,
OCXKICHHE U CO-OCAKIECHUE KAK METO/IbI KOHIIEHTPUPOBAHUS, 00JIACTH UX TPUMEHEHHUSI.
Paspnen 2. Macc-cnnekTpoMeTpust
2.1. OnpeneneHrue Macc-CISKTPOMETPHH M KIacCH(UKAIUs IIPHOOPOB
[TonsiTHEe Macc-CEKTPOMETPHHU, OJOK-CXeMa M KIAaCCHU(UKAIU MacC-CIIEKTPOMETPUUIECKUX
npuOoOpoB (CTaTUYECKUE M JTUHAMHYECKHE, XHUMHYECKHE€ W W30TOIHBIC, MAacC-CIIEKTPOCKOIIHI,
creKTporpadbl ¥ CIEKTPOMETPHI).
2.2. B3auMoencTBue 3apshKEHHBIX YaCTHIL C DJIEKTPUUYESCKUMUA U MATHUTHBIMU MTOJISIMH.
[ToBenenne 3apsHKEHHBIX YaCTUIl B DJIEKTPUUECKUX W MATHUTHBIX TOJSX: MPOJIOJIHHOE
MONEPEYHOE IEKTPOCTATHUECKOE T0JIE, MPOJOJIbHOE U MONEPEUHOE OJHOPOAHOE MAarHUTHOE TIOJIE.
DokycHpyIOIIee  CBOMCTBO  OAHOPOJHOrO  MarHUTHOro  moisi. COBMECTHOE  JIeCTBHE
DIIEKTPUYECKOTO M MarHuTHOro moned. OmnbiTel ToMcoHa: karomHas TpyOka (ompenencHUE
OTHOIIIGHUS 3apsja K wmacce Uil dJeKTpoHa), Meroa mnapabosn. [IpuHnmmmanbHas cxema
CTaTUYECKOT'0 MaCC-CIIEKTPOMETPA.
2.3. Tunpl MOHHBIX UCTOYHUKOB MacC CIIEKTPOMETPOB

116



Tunbl WMOHHBIX MCTOYHUKOB: C HMOHM3AIMEN JJIEKTPOHHBIM yAapoM, I€YHOW, ¢
(doronoHn3anKeN, T1a3epHbI HOHHBIA UCTOYHUK. VX MpenMyIiecTBa U HEAOCTATKH.

2.4. 1"a30Bblil IOTOK B CTATUYECKOM MACC-CIEKTPOMETPE

I'a30BBIM MOTOK 4Yepe3 Macc-CHEKTPOMETP. BA3SKUI M MOJIEKYJSIPHBIA PEKUM HAaTEKaHUs
ra3oBOi CMeCHU M3 CHUCTEMbl HAIlyCKa B MOHHBIA HCTOUYHUK. XMUMHUYECKHUE U U30TOMHBIE MPUOOPHI.
Oco0eHHOCTH CUCTEM HAIlyCKa B HUX.

2.5. Pa3pemaronias cnocoOHOCTb CTaTUYECKOTO0 MacC-CIeKTPOMETpa.

Teopernueckass (gopma HOHHOIO MHKa B Macc crekrpe. Pazpemaromas crnocoOHOCT
CTaTUYECKUX MAaCC-CIEKTPOMETPOB: TEOPETUYECKAass M JKCIEPUMEHTAIbHO  OlpezensemMas
npubopos. Knaccudukamuss npuOopoB Mo BETUMYMHE pa3pemaromeil crnocoOHocTH. JlyrieTsl u
BO3MOKHOCTH U3 pa3peuieHUsI.

2.6. Tunel TMHAMUYECKUX MACC-CIIEKTPOMETPOB

Bpewmsi-niposnieTHbIN U KBaAPYMNOJbHBIN Macc-criekTpomMeTphl. OmeraTpod. [Ipeumymectsa u
HEIOCTATKU AUHAMHYECKUX MPHOOPOB, OOIACTH UX IPHUMEHEHHUS.

Paznen 3. CnekTpajibHble METObI AHAJIU3A.

3.1. OnpenencHue u KJIacCUMUKANNS CIISKTPAILHBIX METOJIOB aHATTN3a

[TonsiTHe cHeKTpaldbHBIX METOAOB aHalM3a, WX Kiaccuukamus. XapaKTepUCTUKU
AJIEKTPOMAarHUTHOTO W3IYYEHHs: 4acTOTa, BOJIHOBOE 4YHCIIO, JJIMHA BOJHBI, JHEPrus KBaHTA.
DHepreTuyeckuil Tuana3oH IEKTPOMAarHUTHOTO U3JIyYEHHUS, XapaKTep BO30YKIACHHOTO COCTOSTHUS
aTOMOB M MOJIEKYJI B pa3JIMYHBIX SHEPreTH4eCcKUX auana3oHax PentreHosckast, ontuueckas (Y ®-,
Bugumasi, UK-), mukpoBonHoBas, paguouactotHas (JI1P, IMP) cnektpockonuu, DMUCCHOHHAS U
abcopOIMOHHAs, aTOMHAS U MOJIEKYJISIpHAS CIIEKTPOCKONHA. BIIoK-cXeMbl TprOOpOB.

3.2. MeTo/1bl aTOMHOI'0 CHEKTPAJILHOTO aHAJIN3a

AtomHbI  cniekTpanbHblii  aHanu3  (ACA). ATOMHBIM  CHEKTp  BOAopoAa |
BOJIOPOJIONIOAO0OHBIX aTOMOB. ATOMHBIM CHEKTP MHOTO3JEKTPOHHBIX aTOMOB. Buibl atomHOM
CHEKTPOCKOIUU: SMUCCHOHHA, abcopOuMoHHas, dryopecueHTHAS, PEHTTEeHOBCKas
(poToanekTpoHHas1, oxe-, (QIyopecueHTHas, 3MHcCHOHHas). CrocoObl aTOMHU3alMM TMPOOBI: B
IUTAMEHH, 3JIEKTPOTEPMHUUECKUM, B DJIEKTPUUECKOM J1yre U UCKpe, MHAYKTUBHO CBSI3aHHOM I1a3Me.
Konkpernsie wmetoast ACA: aTOMHO-DMHCCHOHHBIM, aTOMHO-a0OCOpPOIIMOHHBIM, aTOMHO-
(bITyOpecCIeHTHBIN, PEHTT€HOBCKUMN, 05KE-CIIEKTPOCKOTIHS.

3.3. MeTo/1bl MOJIEKYJISIPHOTO CHEKTPAIbHOTO aHAJIN3a

Monekynsipubiii  cnektpanbhblii  aHanu3z (MCA). KpuBas mnoTeHIManbHON 3HEpruu
JIByXaTOMHOM MOJIEKYJIbl. DJIEKTPOHHOE, KojebaTelnbHOe, BpalllaTeIbHOEe BO30YXK/IEHUE MOJIEKYIIbI
U HX DHEpPreTHYecKHe JAuamna3oHbl. BUIbl MOJEKyJISIpHOW CHEKTPOCKONHUHU: BpaulaTeiabHas,
Kosie0aTenbHas, dIeKTpoHHas U ux komOuHaimu. Koukpernsie metoast MCA: UK-cniekTpockomnus,
CHEKTPOCKONUSI KOMOMHAIIMOHHOTO paccesiHusl, Gpuyopumerpusi, cuekrpodporomerpus. CpaBHEHHE
BO3MO>KHOCTEM METO/I0B MOJIEKYJISIPHOM M aTOMHOM CIIEKTPOCKOIIUH.

3.4. Tunel MOHOXpPOMAaTOpOB M PErHMCTPAaTOPOB  3JIEKTPOMArHUTHOIO  U3IYYEHUS
CHEKTPAILHBIX TPUOOPOB

MeTtopl pas3nokeHus 3JEKTPOMAarHUTHOTO M3JIYy4YE€HUs B CHEKTp: MpU3Ma, AUPPaKIIHOHHAS
pemerka, uHTeppepomerp Dabpu-Ileppo. Perucrpanns HHTEHCHUBHOCTH 3IIEKTPOMArHUTHOTO
U3ITyYEHUS:  Y-CIIEKTPOMETPBI,  (OTORIEKTPOHHBIE  YMHOXKHUTENIH, OOJOMETPHI, Dypre
CIIEKTPOMETPHI.

3.5. MeTpoaoru4ecKkre XapakTEPUCTUKHU CIIEKTPaIbHBIX METOIOB aHaIu3a

Paspemenrie nByX ONU3KHX CHEKTPalbHBIX TMOJOC: Kputepuil Penes. Paszpemarormas
CIIOCOOHOCTH U JIMHEHAs TUCIIepCHsl CIIEKTPaIbHBIX TPUOOPOB.

Pasnen 4. Xpomatorpadguyeckue MeToAbl AaHAJIN3A

4.1. Onpenenenue U kiaccuukams xpomarorpadhudecKux METOI0B aHATU3a

Onpenenenne  xpoMarorpaduu, uX Kilaccudukamus: ra3oBas W KUIKOCTHAS
Xpomatorpadusi, BBITECHUTENIbHASA, IPOSIBUTENbHAS U (pOHTaIbHAA BUbI XpoMaTorpaduu. Obuiue
XapaKTePUCTHKH XPOMaTOTpaHuuecKoro pasjeieHus BEIIeCTB: paspemieHue, 3(p(eKTUBHOCTD,
CEJIEKTUBHOCTD, CBSI3b MEXKy HUMH.
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4.2. Metoap! ra3zoBoi XxpomaTtorpapuu

["a3o0-ancopOunonHass W ra30-KHIKOCTHas xpomarorpaduu. ITpunmumer nmogdopa rasa-
Hocutensd. [lpuHnunel noxbopa aacopOEHTOB W KUAKOM (as3bl s Tra30-aJCOPOLMOHHOM U
ra30’KUAKOCTHON Xpomarorpaduu. Tumnsl agcopoenToB. TpeboBaHus K KUAKOW (haze, MOISPHBIE,
YMEPEHHO MOJIAPHbIE, HENOJISIPHBIE )KUIKUE (Pa3bl.

4.3. MeToab! )KUAKOCTHON XpoMaTorpaduu

XKunkoctHas xpomarorpadus, OPUHLUIBI NOAOOpa NOJBMXKHOM M HEMOIBMXKHOW (a3.
Hopmanenass wu  oOpamieHHas HenojBwkHas ¢a3a. BrwicokodddekTuBHas  KHUIKOCTHAS
xpomarorpadus.

4.4. Tunbl 1eTEKTOPOB XpoMaTorpados

JlerekTophl UIsl Ta30BOM XpoMaTorpaduu: KaTrapoMeTp, [UIaMEHHO-MOHM3ALMOHHbIN, C
AIIEKTPOHHBIM  3axXBaTOM. JIeTEKTOpBI s IKUJAKOCTHOH Xpomarorpaduu: IO yIeIbHOU
3JIEKTPOIIPOBOIHOCTH U 110 NTOKA3aTEeII0 IPEIOMIIEHUS, CIEKTPO(OTOMETpHUECKUIl. XpoMaTo-mace-
CHEKTPOMETPHSL.

Pa3zneun 5. DiiekTpoxumMmu4yeckne MeTo/bl AaHAJIU3A

5.1. [ToreHnmomerpust

IloHAtne WOH-CeNeKTUBHOrO 3jekTpona. IlpuHnunuanbHas cxema npubopa Ul
NOTEHIIMOMETpUYECKoro  ompenenenus. [lpsimas noreHmmomerpus. [loreHnmomeTpuveckoe
TUTPOBaHUE, 00JIACTh IPUMEHEHUS, METO/1bl ONPEACICHHS TOUKU SKBUBAJIIEHTHOCTH.

5.2. Kynonomerpus

3akonbl Papanes. KynoHomerpusi noreHuuoctaTHyeckass U aMIepocTaTHueckasi, 00JacTu
npuMeHeHns. [IoHATHS TpeaenbHOro TOKa M BBIXOJa M0 TOKY. MeTo | omnpeeneHus 3aTpadyeHHOro
KOJINYECTBA 3JIEKTPUYECTBA NPU MOTEHLUOCTATHUECKOW KysoHOoMeTpuH. OO0nacTh NpUMEHEHUs
aMIIEpOCTATHYECKON KYJIOHOMETPHUH.

5.3. BonbTamnepoMerpus

Tumnb nonsipusyronmxcs (MHAUKATOPHBIX) AeKTPoaoB. [lomsporpadus. Tumnsl moisiporpamm.

Juddy3nonnsiii Tok. Ypasaenue Unbkosuua. luddepenunanbHas uMITynbcHas nosisiporpadus.
O6unacTe NpUMeHeHUs noasiporpaduu.

Pasnen 6. PaninovacToTHble METOABI aHATN3A

6.1. Kparkas xapakrepuctuka metoos AMP u OI1P

MarHuTHbIf MOMEHT sJiep, THPOMarHUTHOE OTHOILIeHHe, g-hakTop, MarHeToH bopa,
AICPHBI MarHeToH. SIBlIeHHME SIEpHOM MAarHUTHOW pelaKkcalMu:  CIUH-CIMHOBOE M CIIMH-
pelLIeToYHOe BpeMeHa penakcaiuy, ypaBHeHus bioxa. Cnektpockonus IMP: xumuueckuii casur,
pPOJb CHUH-CIIMHOBOTO B3auMoOJecTBUs M JU((y3HOHHBIX TporeccoB. [Ipupoma 371eKTPOHHOTO
napamarHuTHoro pesonanca (OIIP), cnuHOBONM M opOWUTaNbHBIA NapamMar€eTusM,  g-(paxTop
anektpoHa. Otinmune cnektpomerpoB OIIP or cnekrpomerpoB SAMP. Ob6nactu mnpuMeHeHUS
meTto0B SIMP u OIIP.

4. O0beM y4eOHOM TUCIHUILINHBI.

Bunpt yueOHoi paboThI 6 cemecTp
3E AKan 4. Actp. 4.

OO0wmast Tpy10eMKOCTh M CUMIIHHBI 4 144 108
KonTakTHasi padoTa - ayliMTOPHBIE 3aHATHS: 1,33 48 35,9
Jlexuuu (Jlek) 0,89 32 24,0
[TpakTueckue 3anstus (I13) 0,44 16 11,9
CamocrositesibHas padora (CP): 2,67 96 72
CaMOCTOSITETbHOE U3YUEHUE PA3/ICJIOB TUCIIUTIIINHBI 267 95,8 71,85
KonTakTHas camocTosiTensHas pabora ’ 0,2 0,15
Bua kouTpous: 3a4yeT
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AHHOTAIUs padoyeil MPOrpaMMbl THCIUIITHHBI
«TexHOoI0rusI 0OCHOBHBIX MATEPHAJIOB COBPEMEHHOI YHEPTeTHKH H OCHOBBI Pa/IMAIHOHHOM
0e30MacHOCTI

1. lejab JUCHUMMJIMHBI— CO3/IaHUE Yy 00yYaIOIMUXCs OOIIEH TEOPETUUECKON U METOA0JIOTHIEeCKON
0a3pl 3HAaHUW B O00JACTM XUMHH U TEXHOJOTMU MAaTEepHaIOB COBPEMEHHON SHEPIeTUKH,
BKJIIO‘-IaIOH.[eﬁ MNpEACTaBJICHUA O IHIMPOKOM CICKTPC IMPOU3BOACTBCHHBIX 3ala4d, BXOAAIIHUX B
npenenbl UX KOMIIETEHIMH, OCHOBAaX M B3aMMOCBSI3M HCIOJB3YEMBIX METOJOB M BapuaHTaxX HX
HNPAKTUYECKOTO IPUMEHEHHUS.

2. B pe3yiabTare H3y4eHUs] TUCHUNIUHBI 00YYAIOMIUICS TOJI/KEH:

Ooéonadamp caeayOIMMUMH KOMIETEHIIUAMHA U HHIUKATOPAMHU UX TOCTH)KCHHUS:

VK-1.1; YK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; I1IK-1.1; I1K-1.2; TIK-3.1; I1K-4.1; T1IK-4.2;

I1K-4.3

3namep:

—  OCHOBHBIC CTQJIUU SJCPHOTO TOIUTMBHOTO ITUKJIA;

—  DKOJIOTMYECKHUE MOociencTBUs 3Kkciuryarauun AJC;

— 3akoHpl P® u HOpMaTHBHBIE JOKYMEHTHl IO HCIOJIb30BaHUIO AaTOMHOH SHEpruw,
paauanmoHHOM 0€30MacHOCTH U OOPAIICHUIO C PaIMOAKTUBHBIMHU OTXO0/IaMH;

—  XUMHUYECKHUE MPOIECCHI MTPH BO3JICHCTBUU HOHU3UPYIOMIETO M3TYUCHHS Ha BEIIECTBO, OCHOBBI
JO3UMETPUH U JO3UMETPHIECCKOTO KOHTPOJIS;

— MPUHIUOHAIBHBIE OCHOBHI M OCOOCHHOCTH TMPOILIECCOB, HCIONB3YEMbIX B TEXHOJIOTHH
MaTepHUaIOB COBPEMEHHOMN YHEPTCTUKH,

— ammapaTtypHoe o(OpMIICHUE U IOCIICOBATEILHOCTh TTOCTPOCHUS TEXHOJOTHYECKUX CXEM IS
pelieHus 3aaay, cBsizaHHBIX ¢ nepepabotkoit OAT u obpamenuem ¢ PAO, mpousBoacTBOM
PEIKUX AIIEMEHTOB, CTAOMIBHBIX U30TOIOB U 0COO0 YHCTHIX BEIICCTB.

Ymemes:

— HCIOJNb30BaTh MOJTYYEHHBIC 3HAHUS ISl OLEHKH BO3MOXKHOCTH CTpOUTENbcTBa HOBBIX ADC,
pacdera OpUSHTHPOBOYHBIX KAITUTAIBHBIX 3aTpaT M AKCILTYyaTAllMOHHBIX PACX0JI0OB;

—  OIIEHWBATh PATUAIMOHHYIO OIMACHOCTH PAJMOHYKIIUIOB H MaTEPHAJIOB;

— TNpuMeHATh 0a30Bble 3HAHUA B OONACTH XUMHH W TEXHOJOTHH MAaTEpHUajOB COBPEMEHHOM
SHEPreTHKU JUIS PEIICHUsS KOHKPETHBIX 3a7ad M COBEPIICHCTBOBAHHS AKCILTYaTHPYEMBIX
TEXHOJOTHYECKUX CXEM;

— BBINOJIHATH PACYETHHIE OIICHKHM OCHOBHBIX XapaKTEPUCTUK, MPUMEHSEMBIX B TEXHOIOTUU
MaTEpHUaIOB COBPEMEHHON YHEPTCTHKH;

—  ompeneisaTh TPeOOBaHHUS K HMCIOJIB3YEeMBIM pa0OYMM BEMICCTBAM W ONTHMAJIbHBIC YCIIOBHUS
OCYIIECTBIICHUS TMPOIIECCOB, MPUMEHSIEMBIX B TEXHOJOTHMH MAaTEepPHAIOB COBPEMEHHOMN
SHEPTETHKH.

Bnaoems:

— OCHOBHBIMH TEXHOJIOTUYECKUMHU CIIOCOOAMU TMepepadOTKU YPAHCOAEPKAIIETO CHIPhs, €ro
BBIJIEJIEHHIO U 000TaIIEH IO Mo u30Tomy 2> U;

—  HaBBIKAMH pacyeTa JIO3bl B pa00YNX MOMEIIECHUIX U JO30BBIX HArPy30K Ha MIEPCOHAI.

— OCHOBaMH BBIOOpa OTACIBHBIX CTAJUNA W PAIMOHATHHBIX TEXHOJOTHYCCKUX CXEM ITOTYICHHS
MaTepHUaIOB COBPEMEHHOMN YHEPTCTUKH, COUCTAHUS MMEIOIIMXCS U CO3JIaHNE HOBBIX CXEM;

— HaBBIKAMH pacueTa, CPAaBHUTEIIBHON OIEHKH W TIOWCKA ONTHMAJBLHBIX MapaMeTPOB MPOIIECCOB,
MPUMEHSIEMBIX B TEXHOJIOTUU MAaTEPUAIOB COBPEMEHHOM SHEPTreTUKY;

— OCHOBaMH aHallu3a COBPEMEHHBIX TEHACHIUNA B TEXHOJIOTUM MAaTEepHaJOB COBPEMEHHOM
JHEPTeTUKU
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3. Kpartkoe coaep:xxanue TUCHHUILIAHBI

Pasnen 1. BBeneHne B TeXHOJIOTHIO MATEPHAJIOB COBPEMEHHOI JHEPreTHKH

1.1. OCHOBHBIE NOHATHS ATOMHOW YHEPTrEeTUKHU

[Ipon3BOACTBO 3MEKTPOIHEPTUH HA TEIJIOBBIX IEKTPOCTAHLHUAX, TUAPOIIEKTPOCTAHIUAX U
aToMHBIX anekTpoctaHuuax (ADC), HUX cpaBHEHHE IO HSKOHOMUYECKUM M SKOJIOTHYECKUM
[OKa3aTelsiM. SIaepHble SHEPreTUYECKUE YCTAHOBKM — THUIIBI, XapaKTEPUCTUKH, MPUHIUIHAIIbHbIE
CXEMBbI, TIEPCIIEKTUBB HCHOJb30BaHusA. SnepHbiii TormuBHbIM 1ukan (JATL[) — ocobGenHocTn
TeXHOJMOTUH pasznuuHblx craauit STL, orpacnmu mnpomsblnieHHOCTH, oOcmyxkuBatomue STLI,
Beaywas poib xumudyecko texHosorun B ATL, Bompocsl skonoruu B ATL. ensmmecs
Marepuanbl. KOHCTPYKLIMOHHBIE MaTepHainbl Ui aTOMHOM JHEpPreTHKu. BsauMmopeicTeue
U3IyYEeHUN C PEaKTOPHBIMU MaTepuaiamMu. TeXHOJOTHs U IpHUMEHEeHHE OOOTalIeHHOro ypaHa.
OcHoBHbIE BUIBI SAEPHOTO TOILUIMBA.

1.2. OOpariieHue ¢ paiItOaKTUBHBIMU OTXOJaMH U BOIPOCHI Pa/IMAIIMOHHON 0€30MacHOCTH

[Tepepabotka otpaboraBmiero sepHoro tommmBa (OST) M moBTOpHOE HCIOIB30BaHUE
nengmuxcst MarepuanoB. OOpamenue ¢ paguoakTuBHbIMU oTxonamu (PAO). BozneiictBue
npeanpuatuii ATL[ Ha yenoBeka M OKpyxaromyr cpeny. bezomacHocts npennpusartui ATLI
Konnenmuu 6e3onacHoro peaktopa. MexayHapoJHOE COTPYTHUYECTBO B AaTOMHOM HEPIeTUKE.

Pa3zpnen 2. OcHOBBI paguanoHHOM 0€30NACHOCTH U IPUMEHEHHe PAIMOHYKJINA0B 1
H3JIyYeHU il

2.1. [lpuMeHeHue paaMoOHYKINIOB U O0IIKE 3a]1a4i Pa/IMalliOHHON 6e30MacHOCTH

Paguonyknuasl u aromHasi 3Hepretuka. OTKpbITHE paJMOaKTUBHOCTU. Peakuuu neneHus
PaAMOHYKIIUJIOB U SIICPHBINA peakTop. SaepHas sHepreTuka. B3ammopeilcTBUE MOHU3UPYIOLIETO
U3JIyYeHUs C BellecTBOM. PajnannoHHas XUMHUs, KaK 4acTh XUMHUU BBICOKMX SHEPruil, €e 3a/adH.
OO6mue 3amayn pagualoHHO Oe3omacHocTU. EcTecTBEHHBIE M HMCKYCCTBEHHBIC PaJHOHYKIIHIBI
(PH) B okpy»katoieit cpene. OTKpbITbIE U 3aKPBIThIE HCTOYHUKY U3Ty4yeHUs. Pagquanuonsbiii GoH u
BKJIaJ] B HEr0 Pa3lUYHBIX COCTABIAIOMIMUX. ATOMHAs JHEpreThka W MpoliieMa paarOaKTHUBHBIX
0TXx0/10B. [IpoOaemMbl 0XpaHbl OKpYXKarOIIEeH Cpeibl.

2.2. MoHusupyoniee N3Iy4eHUE U €ro B3aUMOJCHCTBUE C BENIECTBOM

B3aumoneiicTBue 3apsiKEHHBIX YacTUI[ C BELIECTBOM. B3aumMmopelicTBue (QOTOHOB C
BEIIECTBOM. [IeTeKTOphI Al PEerucTpalii M CHEKTPOMETPUHN aib(a-u3IydeHus, IETeKTOPbI UIs
peructpanuu 0eta- ¥ raMMma- u3naydeHuil. [[o3umeTpusi HOHU3UPYIOLIETO U3TyYeHHs] — BHEIIHEE U
BHYTpEHHEEe OO0Jy4YeHHE YeNOBeKa, SKCIO3UIMOHHAs 7032, MOIIOIIEHHas: M SKBUBAJICHTHAs 03I,
MOHSTHE O JOMYCTHUMBIX YPOBHSIX OOJydeHUs, JETEPMUHUPOBAHHBIE U CTOXAaCTUYECKHE 3PPEKTHI,
J1030BbIe KOA(PPHUIUEHTH! paAHOHYKIIHI0B, METO/IbI OIIPEIEIIEHHUS 103bl B 1TaOOPATOPUH.

2.3. OcHoBHbIe HopMaTuBHBIE TOKyMeHThI HPB-99/2009 u OCITIOPB-99/2010.

HopmupoBanue 1030B0i Harpy3ku Ha dyenoBeka. [IpyHIMIBI pagualiMoHHON 6€30MacHOCTH.
Hopwmer pagnanmonnoit 6e3omacuoctu. O0myyeHue nepconana. OCHOBHBIE CaHUTapHbBIC MpaBUia
obecnieuenus paauannoHHoil 6e3omacHoct OCIIOPB. Pacuer 3¢ ¢exkTuBHON MOIIHOCTH J03bI B
nabopatopun. O0ydeHne HaceneHus. Mepbl 1Mo OrpaHUYCHHUI0 00ydeHus: Hacenenus. [Ipenensl
103 Juist HaceneHus. [Ipenenbl rofqoBoro NocTymiaeHus Ui Bo3ayxa U Boabl. [loHsTue o0 ypoBHe
BMeIaTeIbCTBA. METO/Ibl paJUaIllMIOHHOTO KOHTPOJIS. 3alliTa MMalleHTa B sIIepHONH MEAUIINHE.

2.4. Dus3uKo-XxuMuYecKas cTajus B3aUMOJACUCTBUS U3JIyUYEHUS C BEIIECTBOM.

OcHOBHbIE MOHATHS XUMHH BBICOKMX SHEPruil — AJIEKTPOHHAs aKTHUBAalWs, BO30Y)K/IEHHBIE
MOJIEKYJIbl, HWOHBI, PAJUKaIbl, IOIJIOIEHHAs [033a, PaJUalMOHHO-XUMUYECKHE BBIXOJBI,
pajvaloOHHasl YyBCTBUTEJIBHOCTh M CTOWKOCTh, DPAAUONU3, KIACCU(PUKALUA HOHU3UPYIOLIUX
U3Iy4YeHUH. OHEepreTHYecKuid CHEKTp BBHIOMBAEMBIX JJIEKTPOHOB. Bo030yXKIEHHBIE YacTHUIBL
[ToBeneHre 37IEKTPOHOB B HEMOJISPHBIX U MOJIAPHBIX MOJEKYJISIPHBIX JKUJKUX M TBEPIBIX CpEAax.

2.5. PagnannoHHO-XUMHYECKHE TPOOIEMBI SIIEPHON SHEPTEeTUKH.

Pagnomu3 Boxbl. Paawonn3 BOAHBIX pacTBOpOB. Paanonu3 oOpraHnyecKuX BEIIECTB.
Jlo3umeTpusi MOHU3UPYIOIINX U3ITYYEHHH.

2.6. PaqnoakTUBHbBIE OTXObI.

Canuraphsle npaBuiia ooparieHus ¢ paanoaktuBHbIME oTxonamu CITOPO. Knaccudukarus
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PAO, ckmanupoBanue u cucrema nepepadorku PAO. Kongunmonupoanne PAO. Bpemennoe u
okoHyarenbHoe 3axoponeHne PAO. Pagnanmnonnas 6e3omacHoCTh npu obpamernu ¢ PAO.

Paznen 3. XumMuueckasi TEXHOJIOTHS PeIKHX 3JIEMEHTOB

3.1. Peakue 37eMEHThI B COBPEMEHHOW IHEPTETUKE.

SlnepHas sHepreTuka, ee ChipbeBoe 00ecreyeHre, MUPOBOE YHEProNOTpedIeHne, OCHOBHbBIE
TeHjeHuru. HarpaBnenus u3mMeHeHus SHepromnoTpedieHrs U Mponu3BoJICTBA. Pekue 3/1eMeHThI Kak
F€OXMMHMYECKOE W TEXHOJOTMYECKOE NOHATHE. MuHepanbl W pyAbl PEIKUX METAUIOB, HX
XapaKTEPUCTUKH, TOATOTOBKA PYAHBIX KOHIIEHTPATOB K MPAKTUUECKOMY HCIIOJIb30BaHUIO. SIepHbIe
U HesiZiepHble 00J1acTU MPUMEHEHHUS JINTUS, OepUIUINs, ypaHa, HUUPKOHUS, TadHUS U IPYTUX PEAKUX
METaJIJIOB.

3.2. TexH0JIOr¥s U3BJICYEHUS PEAKUX DJIEMEHTOB.

Paznoxkenue pyaHbIX KOHILEHTpPaTOB. MeTOAbl BCKPBITUS PYJ — BBICOKOTEMIIEPATYPHBIH,
BbIIIIEJIaUMBAHUE, «CyXHUe» MeToAbl. KOHIIEeHTpUpOBaHUE PEIKUX 3JIEMEHTOB U pa3fielieHue OJIU3KuX
[0 CBOMCTBAaM pEIKUX OJJIEMEHTOB C HCIIOJIB30BAaHHEM METOJOB OKCTPAKIUU M COPOIHH.
HonoobmenHnas xpomarorpadus. [IpuHiunuansHas cxeMa KOMIUIEKCHOU MepepabOTKH IPYIIOBOTO
koHueHTparta P30. IlonyyeHre MHAMBUIYAIbHBIX COEAMHEHUN PEJKUX METAJIJIOB MM UX CMECEU B
MPOMBINIJICHHOCTH (TEXHOJOTUYECKHE CXEMBI).

3.3. IIpousBoacTBO U padUHUPOBAHWE METAIIOB M CIJIABOB, MPOW3BOJICTBO HM3ICIUN W3

HUX.

CreneHb YUCTOTHI SIAEPHBIX MaTEPUANIOB, TOJYYCHHE TBEPbIX COCAMHEHUN PEIKHX
METAJUIOB. OJEMEHTbI, MNOAXOIAUIME JUIl MCIOJb30BaHUS B KAyeCTBE KOHCTPYKLUMOHHBIX
MaTepuajioB B sfaepHOM peaktope. Helitponnsie sapl. HeobOxommmasi cTeneHb OYHMCTKH
(TomycTuMBble conep:kaHus). MeToAbl OYUCTKH - OcaxkaeHue, Kpuctamuzauusa. CrnocoObl
adppuHAaXKHOW OYNCTKU ypaHa. [lepokcumHasi, kKapOWIHAS OYMCTKH, DKCTPAKIIMOHHBIA aprHAK.
Hocrounctsa u Hegocratku. Moaunnoe paguaupoBaHue upkoHus. YucToTa sieMeHTa B UCTOPHH
ypaHa u uupkonus. [lomydenue peaxkux MeTauioB B CBOOOAHOM COCTOSIHUM. MeTayuioTepMus U
snextposu3. O6paboTka peakux Metaios. MonunHoe paduHUpOBaHNE, TOPONIKOBAs METAILTyPIHs
U TUUTaBKA.

Paznea 4. TexHosorust 0c000 YHCTHIX BENIECTB

4.1. BBeieHE B TEXHOJIOTHIO 0CO00 YMCTHIX BEIIECTB.

CriocoObl BBIpaKEHHUS CTEMEHU YHCTOTHI BEUIECTB. [IOHATHS «MUKPONPHUMECH» H «OCO00
yucroe BeniecTBo» (OCY). CoBpeMEHHbBIN JAOCTUTHYTHI ypOBEHb YHMCTOTHI BELIECTBa. BiusHue
BHEIIHUX 3arps3HEHH Ha MpOIecChl TTyOOKOW OYUCTKU BemiecTBa. [loHsaTue koddduimenta
WHTEHCUBHOCTU OunCTKH. [{ndy3nonnas Mojens 3arpsa3HeHus U3 BHEITHEr0 UCTOUYHUKA. Moenb
MOCTYIUICHUS TPUMECH W3 BHEIIHEr0 MCTOYHHMKA MO MEXaHW3My pacTBopeHus. Knaccudukaius
METOJI0B TNyOOKOH ouncTku BemiecTB. OOmias XapakTepUCTHKAa METOJ0B INIyOOKONH OYMCTKU
BELIECTB.

4.2. X¥UMUYECKHE METOIbI MOJYUYEHUS 0CO00 YMCTHIX BEIIECTB

OcHOBHbBIE BapuaHThl XMMHYECKHUX METOJIOB M OLIEHKAa UX MPEAeNbHBIX BO3MOXKHOCTEH.
CyIHOCTh XMMHUYECKUX TPAHCIOPTHBIX peakinuil. [lepeHoc BemecTBa MOTOKOM Ta3a-HOCHTES.
[lepenoc BemiectBa MonekyisapHoil nuddysueir. IlepeHoc BemecTBa MOCPENICTBOM KOHBEKIIHU.
[IpenmytiecTBa 1 HEIOCTATKH XUMUYECKHX METO/IOB MOJYyYECHHsI 0COO0 YUCTHIX BEIIECTB.

4.3. OU3UKO-XUMUYECKHE METO/IbI MOTYUYSHHs] 0C000 YHUCTBIX BEIIECTB

JIucTHIUIAIIMOHHBIE METObI. PekTudukamus Kak MeToJ TIyOOKOW OYHUCTKH BEIIECTB —
TEOPETUYECKHE OCHOBBI PEKTU(UKAIUU Pa30aBICHHBIX PACTBOPOB, OCHOBHBIC XapaKTEPUCTHKH,
amnmapaTypHoe odopmiIeHHE, BIMSHHE 3arps3HSIONICT0 JCHCTBUS Marepuaia armapaTypbl Ha
MIyOWHY OYHMCTKH BEUIECTB, MOJEKYJSIpHAsS JUCTUIUIALNSA, TEXHOJOTUYECKHE CXEMBI IMOIYYCHUS
BeniectB OCY. IlonyueHue ra3oB BEICOKON YHCTOTHI METOJOM KPUOT€HHOM peKkThudUKaIIU.

AJZICOPOIIMOHHBI  METOJ] — TEOPETHUYECKHEe OCHOBBI pa3eleHUs CMeceil MeToJIoM
aziIcopOIMu, pacdyeT TUHAMUKHU a7COPOIMU MUKPOMPUMECEH MPHU TIIyOOKOM OYMCTKE, aicOPOCHTHI,
UCIIOJIb30BaHNE METOJla TMPHU TIyOOKOH OYMCTKE BEIIECTB, TEXHOJOTMUYECKHE CXEMBbl TIIyOOKOM
OYHCTKH T'a30B B IIPOLIECCAX IPOU3BOACTBA JIETKUX U30TOIOB.
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HNonooOMennbiii MeTon. TeopeTHyeckrne OCHOBBI PA3CIICHHS CMECEH METOO0M HOHHOTO
obMena. OOmwmiA MOAX0J K CHUHTE3Y MOHOOOMEHHBIX cMOJ. IOHOOOMEHHAsT TEXHOJIOTHSI OYMCTKU
BO/Abl. [IpMHIUNUAIBHBIE OCHOBBI TEXHOJOTMH OYHCTKH JKUIKUX PaIHOAKTUBHBIX OTXOJOB
METOJIOM HOHHOTO OOMEHA.

Kpucrannuzanuonnsie metoabl. DU3MKO-XMMHUYECKHE OCHOBBI Merona. Hopmanbhas
HamnpaBlIeHHAsT KpUCTAUIM3alusl. MHOTOKpaTHash HampaBlieHHas KpHUCTAJUTM3aIMs. 3OHHAS
nepekpucramzanuga. OOumil aHanu3 TEXHUYECKUX CPEICTB M METOJOB 30HHOW IUIaBKH MpU
MPOU3BOJICTBE TYTOIUIABKUX M XUMHYECKH AKTUBHBIX METAJUIOB JIJIi COBPEMEHHOW JHEPTETHKH.
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHO-TY4eBOM 30HHOM MJIaBKU IUPKOHHUS.

Monayas 5. TexHos10rusi U30TONOB

5.1. Paznenenue n30TOmMOB METOAOM PEKTH(HUKAIIHH.

Pextudukamus Boabl kak cnoco0 pazaeneHust n30TonoB. OOLUIHOCTh U pa3Iuyue B 3a7adax
KOHIIEHTPUPOBAHUS U30TOIMOB BOJOpoJAa M Kuciopoaa. OcCOOEHHOCTH BaKyyMHOU peKTuduKaiuu
Boabl. HuskoremmepatypHast pektudukamus CO MeTaHa Kak CrocoObl pa3elieHHus H30TOIOB
yIIepoaa; pas3ieieHre U30TOMOB a30Ta M Kuciopoaa pektudukanueid NO; pasneneHue u30TONoB
o6opa pextudukammerr BF3. OcoOeHHOCTH  TEXHOJNOTWH, ammaparypHoe opopMIICHHE,
TEXHOJOTMYECKHE CXEMbl, IPON3BOJACTBEHHBIE YCTAHOBKH.

5.2. Pa3nenenue u30TONOB METOJIOM XUMHUYECKOTO H30TOMHOTO 0OMEHA.

Oco0eHHOCTH METO/a XHWMHUYECKOTOo H30TOMHOTO oOMeHa. Pasnenenue u30TONOB B
CUCTEMaX <« KHJKOCTb-Ta3» Ha MPUMepax TEXHOJOTHH pPa3iciieHUss M30TOMOB yTiepoja, a3oTa,
Kuciopona, Oopa u KpemHusa. PasneneHue HM30TOMOB B CHUCTEMAaX <GKUIKOCTh-)KHIKOCTBY —
aMaJIbraMHBIA CITIOCOO pa3/elieHUus W30TONOB JIMTHS, Kallks, Kajblus, MarHus. PasuencHue
M30TOMOB METOJIOM B CHCTEMax «KHUAKOCTb-TBepAas (paza» Ha mpumepax pas/elieHHs W30TOIMOB
azora u 6opa. OCOOEHHOCTH TEXHOJIOTHH, ammaparypHoe OQOpPMIICHHE, TEXHOJIOTHIECKUE CXEMBI,
MIPOU3BOJICTBEHHBIC YCTAHOBKH.

5.3. Pazzienenue n30TONOB BOIOPOIa

Paznenenne u30TONMOB BOJOPO/Aa METOIOM PEKTHU(PUKAIMU — KOHIICHTPUPOBAHUE JCUTEPHS
METOJIaMU PEeKTHU()HUKAIIMKM BOJBI, PEKTHPHUKAIIUN aMMHaKa, HU3KOTEMIIEPATYpPHOH peKTH(HUKAIH
Bojiopoaa. PazgeneHue M30TOMOB BOAOPOAA METOAOM XHMMHUYECKOTO OOMEHa B CHCTEMax «BOJa-
BOJIOPOJ», <OKUJIKHA aMMHaK — BOJOPO», IBYXTEMIIEPATYPHBIM CEPOBOJIOPOIHBIM METOOM.
Oco0OeHHOCTH  TEXHOJIOTHM,  amnmapaTypHoe  OQOpMJICHHE,  TEXHOJIOTMYECKHE  CXEMBI,
MIPOU3BOJICTBEHHBIC YCTAHOBKH.

4. O0beM y4eOHOI JMCUMILIHHBI.

Bun yuebHoi paboTh Bcero Cemectp
5 7 8 9
3E |Axan.| 3E |Akaa.| 3E |Akan.| 3E | Axan. | 3E | Axan.

q, q, q, q, q,
OOmas TPYROSMKOCTE | o4 | g4 | 4 | 144 | 6 | 216 | 6 | 216 | 8 | 288
JUCHUITIINHBI
KonrakTHas padoTa
— ayIUTOPHbIE 10,67 | 384 | 1,78 64 2,67 96 2,67 96 | 23,55 | 128
3aHATHA:
Jlexnm 8 288 1,34 48 2,22 80 2,22 80 2,22 80
Hpaxrircckite 2,66 | 96 | 044 | 16 | 044 | 16 | 044 | 16 | 134 | 48
3ansTus (I13)
Cawoctoarenvuast | 1) 33| 44 [ 222 | 80 | 333 | 120 | 333 | 120 | 345 | 124
paborta
KonTakTHas
CaMOCTOSTEIIbHAS 12,33 | 0,6 2,22 0,2 3,33 0,4 3,33 0,4 3,45 -
pabora
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CamMocCTOsITEeTILHOE
W3yYeHHUE Pa3JeioB
IUCIUATUIMHEL

443 .4

79,8

119,6

119,6

124

Buabl KOHTpPOJIS:

3auer

3a4eT ¢ OLEHKOH

IK3aMeH

1 36

KonTakTHast pabota —
MIPOMEKYTOYHAS
aTTecTaims

0,4

TToaroroBka k
9K3aMEeHy

35,6

0,4

35,6

Bujg urorosoro
KOHTPOJIS:

3auer

3ader ¢
OLIEHKOM

3auger ¢
OIlEHKOM

JK3aMeH

Bup yuebHoit paboTh

Bcero

Cemectp

7

3E

Acrtp.

3E | Actp.

3E | Actp.
Y.

3E | Actp.

3E | Actp.

O01mas Tpya0eMKOCTh
JIMCIMILTAHBI

24

648

4 108

6 162

6 162

8 216

KonrakTHas padora
— ayINTOPHbIE
3aHATHSA:

10,67

288

1,78 | 48

2,67 | 72

2,67 | 72

23,55 | 96

Jlexun

216

1,34 36

2,22 60

2,22 60

2,22 60

[IpakTuueckue
3ansatus (113)

2,66

72

0,44 12

0,44 12

0,44 12

1,34 36

CaMocTrosiTeILHAS
padora

12,33

333

222 | 60

3,33 920

3,33 90

3,45 93

KonTtakTHas
caMOCTOSATENbHAS
pabota

0,45

0,15

0,3

0,3

CamocTosTenEHOE
M3y4YCHUE Pa3/EIOB
JMCIATIIMHBI

12,33

3325

2,22

2

59,85

3,33
89,7

3,33
89,7

3,45
93

Buabl KoHTpOJIA:

3auer

3a4eT ¢ OLEeHKOU

IK3aMeH

1 27

KonTakTHas padora —
MPOMEKYTOYHAS
aTTecTanus

0,3

Iloaroroska k
9K3aMEHY

26,7

0,3

26,7

Bua urorosoro
KOHTPOJIS:

3auer

3auger ¢
OLICHKOM

3auger ¢
OLICHKOM

IK3aMeH

1. Heap aucnumimHbl— chOpMUPOBATh Y 00YYaIOUIErocsl JOCTaTOYHO TMOJHOE MPEICTaBIEHUE O
METO/IaX aHAJUTUYECKOTO KOHTPOJISI B IPOU3BOJACTBE MATEPHUAIOB COBPEMEHHON HSHEPreTUKH C

AHHOTaNuUsA padoyeil NPOorpaMMbl JUCUMIIIIHHBI
«MeToabl AHAJIUTHYECKOT0 KOHTPOJIsI B IPOM3BOJACTBE MATEPHATIOB COBPEMEHHOM
JHEPreTuKN»




BBIAABJICHUEM €I'0 CHGHI/I(i)I/IKI/I AJId pAga TEXHOJIOTHYCCKHUX IMPOHECCOB, TAKUX KaK paIHOXHUMHYCCKOC
MMPOU3BOACTBO, IIOJYYCHUC HU3O0TOIIHO OGOF&H.[GHHOﬁ MMpoaAYyKIHH, 0c000 YHCTBHIX BCIICCTB,
TEXHOJIOTHA PECAKUX JICMECHTOB.

2. B pe3yabTare u3y4eHusi JMCHUIIMHBI 00y4YAIOIIMIACH J0JIKEH:

Ooéaadamp cneryrolmMMHA KOMIIETEHIIUSMU U UHAUKATOPaMH UX JTIOCTHXKEHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3; I11K-2.1

3uamo:

— cnenu(uKy TPOBENEHUS aHAIM3a MAaTepUAIOB COBPEMEHHOW JHEPreTHKHM C YYeTOM
IpeIBapUTENIHON MOArOTOBKH MPOOBI X MEIIAOMIUX (PAKTOPOB;

— TEOpPETUYECKHE OCHOBBI, O00JIACTH MPUMEHEHHS, BO3MOXHOCTH, OTPAaHHUYEHUS HCIIOJIb30BAHMS
Ka)KJOT0 METO/Ia U1 aHAJIM3a MaTEPHUAJIOB COBPEMEHHON YHEPIeTHKH;

Ymems:

—  OCYIIECTBJIATH BBIOOP ONTHMAJIBHOTO METOJA JUIsl PEIICHUSI KOHKPETHOM 3aauu ONpeaesIeHUs
COCTaBa BEUIECTBA IIPU AHAJIM3€ MAaTEPHUAIOB COBPEMEHHOM SHEPIE€TUKY;

— IPOBOJUTH pacyeT COCTaBa AaHAJIU3UPYEMOIO BEIIECTBA IIPH HCIOJIB30BAaHUU PA3JIMYHBIX
METOOB C Y4€TOM CHenu(pUKH aHATN3a MaTEPHaIOB COBPEMEHHOM YHEPTeTHKHU.

Bnaoems:

— HaBbIKAMU CTAaTUCTUYECKOH O0OpabOTKM pe3yibTaTOB aHalu3a C Y4YeTOM CHeuu(uKu
[IPEIBAPUTENILHON  MOATOTOBKM MpOObI, CIy4yallHOW W CUCTEMaTH4YecKOoll mnpuOopHOH
MOTPEUIHOCTH, O0JIACTH ONpeNIesIeMbIX KOHLIEHTPALIHIA;

— HaBBIKAMU OIpefeNeHHs M ydeTa (DakTOpOB, BHOCAIIMX OCHOBHOM BKJIaJ B IOIPEIIHOCTb
aHanu3a;

— METOJAMHU IPOBEJEHUS IKCIEPUMEHTa C NPUMEHEHHEM COBPEMEHHOH HAay4yHOM amnmapaTypbl,
aHaiau3a 1 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTA

3. Kparkoe cogepxaHue TUCHHUIIIMHBI

Pa3nen 1. ®uzuko-xuMHYecKHe MeTO/IbI AHAIM32 U30TONOB U 0C000 YHCTHIX BEleCTB.

Brenenue.

Ilenu, 3amaum U CTPYKTypa Kypca. Ponb aHaJIMTHUECKOro KOHTPOJS B MPOU3BOJICTBE
MaTepuaJioB COBpeMeHHON »sHepretuku. Crneunduka aHanmu3za CTaOWIBHBIX M30TOMOB U
MUKponpumecei B 0co00 uncteix (OCYH) BemmecTBax

1.1. Cratuctuueckas oOpaOoTKa pe3yJbTaTOB W METPOJOTHYECKUE XapaKTEPUCTUKU Ha
IprUMepe METO/I0B aHaIM3a U30ToNoB U 0c000 yncThix (OCY) BelecTs.

B nanHoM paznene paccMaTpuBarOTCS METOJIbI CTaTUCTHYECKOW 00pabOTKM aHanM3a Ha
OpUMepax aHajiu3a M30TOMHOTO COCTaBa BELIECTB U HCHOJIb30BaHHUE JIOrapH(PMHUYECKOTO
pacnpenenenus npu o0paboTKe pe3ysbTaTOB aHajdu3a 0co00 YMCTHIX BeulecTB. [IpuMeHUTENbHO K
aHanmu3y wu3otonoB M BemecTB OCY paccMaTpuBalOTCs METPOJIOTHYECKHE XapaKTEPUCTUKU
METOJIOB BBITIOJTHEHUSI MU3MEPEHUH, COCTaBISIONINE MOTPEIIHOCTEH M CIOCOOBI UX OIIEHKH, B TOM
YHCJIe YyBCTBUTENBHOCTh M Mpeaen oOHapyKeHHs Kak BaKHEHIIMEe XapaKTepUCTUKH METOoJa MpU
aHaJIM3€ U30TOMHOI0 COCTaBa M 0COO0 YUCTHIX BEILIECTB.

1.2. Metobl aHanu3a 0co60 YUCTHIX BEIIECTB.

Paznen mocesamen u3yueHuro  crnenuduku - aHanuza  BemectB  OCY.  Meronsl
IpeBapUTEILHOTO KOHLEHTPUPOBAHUS MHUKpPOIpPUMECEH Kak NpeaBapUTeTIbHAs CTaIus aHaIu3a
0c000 uncThIX BemecTB. CrocoObl MpUMEHEHUs HEeM30UpaTeIbHbIX, SAEPHBIX, KaTATUTHYECKHX,
CHEKTPAIbHBIX U XpoMaTorpaduyeckux METOJIOB JJIs aHallu3a MUKponpuMecei B Bemjectsax OCY,
a TaKxe.

1.3. Mero/ibl aHanM3a CTaOUIBHBIX U30TONOB.

OcoOeHHOCTEN HCIIOJIB30BAHUS MacC-CIIEKTPOMETPHUH, JIEHCUMETPUU, UHTEPPEPOMETPUHN U
CHEKTpaJIbHbIX METOJIOB JJIsl aHAJIN3a U30TOMHOTO cOoCTaBa BellecTB. [10HbIN M30TONMHBINA aHANINU3
BOJIBI C MCIIOJIb30BAaHMEM METOAA JBYX KOHCTAaHT M KOMOMHALMM JEHCHUMETPUYECKOIO MU
CHEKTPAJIBbHOTO METO/IOB.
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Paznen 2. ®u3uKO-XMMUYECKHE METOAbI AHAJIM3A PeIKUX H PACCESIHHBIX 3JIEMEHTOB

2.1. OcHOBHBIE TTOHATHS AHAJTUTHYESCKOTO KOHTPOJISI B IIPOU3BOJICTBE PEAKHUX DJIEMEHTOB.

OCHOBHbBIEC TIOHSITUSI AHAJUTUYECKOTO KOHTPOJIE B MPOU3BOACTBE PEIKUX DIJIEMEHTOB,
OOBEKTHl aHaNIM3a, OCOOCHHOCTH COCTaBIICHUS CXEM aHaim3a, BHIOOpa METOJOB aHalIM3a,
MpeABapUTEIIbHONW MOATOTOBKU MPOO, COJAEPXKAIIUX PEIKUE METaUibl. ATTECTOBAHHBIE METOJIUKHU
aHaim3a OOBEKTOB IMEPEPAOOTKU CBIPhS PEIKHX METAIOB. BaXHOCTH KOHTPOJS COACPIKAHUS
pUMecei, BIMSIIONINX Ha MOTPEOUTEIbCKIE CBOHCTBA MATEPHAIIOB.

2.2. OCHOBBI MUHEPAJIOTHYSCKHUX MCCIICOBAHMM.

OCHOBHBIE TIPUHITUIIBI U1 METOJIBI T'PaHyJOMETpHYecKoro aHanmmu3a. ONTHYECKHE CBOMCTBA
MaTepHaIOB M METOJIbl UX UCCIEAOBaHUS (CBETOBAsI U PEHTICHOBCKAs MHUKPOCKOTIHS; ONITHYECKAS 1
JIOMHHECIICHTHAsI CIIeKTpockonus). MccienmoBanue CTpyKTYphl MUHEPAJIOB, Pyl M MPOAYKTOB HX
nepepaboTKku (OCHOBBI PEHTTeHO(a30BOT0 aHAIM3a, AJICKTPOHHOW MHKPOCKOMHH, MH(GPaKpacHON
CIIEKTPOCKOIIHH ).

2.3. Oco0EHHOCTH aHATUTUYECKOTO ONPEACICHUS PEAKMX METAJLIOB.

OU3NKO-XUMHYECKUE METOJBI ONPEICICHUS JUTHS. XUMHYCCKHEe U (DU3UKO-XUMUYICCKUE
METO/Ibl ONpEeNeNICHUsl PeaKo3eMeNbHbIX 3iieMeHTOB (P33). Mertoasl ompeaesneHuss IUPKOHUS,
radHuUs, HUOOWSI, TAHTAJIA ¥ YpaHa.

Pa3znen 3. Xpomartorpagusi u XxpomMaTo-Macc-CIeKTPOMETPHUs B aHAJHM3e MATEPUAJIOB
COBPEMEHHOM YHEPreTHKH

3.1 Xpomarorpaduueckre METOBI B aHAJIM3€ MATEPUATIOB COBPEMEHHON YHEPIETUKH.

OO6mHOCTP ™ crnenuduKka MPOIECCOB XpoMaTorpadHuueckoro aHajlin3a MaTepHalIOB
COBPEMEHHOM dHEpreTHKu. TeopeTndeckue oCHOBBI XpomaTorpaduu. IIpeamnoaroroBka u CUCTEMBI
BBOJIa 00pasloB Mpu XpomartorpaduueckoM aHanuze. KadecTBeHHBIN razo-xpomMarorpaduueckuit
aHajau3. OKCKIIO3HMOHHas — xpomarorpadus. JKuAKOCTh-)KMIKOCTHas  (pacmpeaenuTesIbHas)
xpomarorpadus. CBepxkputudeckas QurrongHas xpomaTorpadus.

3.2. Macc-ClIEKTpOMETPUS M XPOMAaTO-MacC-CIEKTPOMETPHS KaK  METOJbI aHaIu3a

MaTepHaJIOB COBPEMEHHOM YHEPTCTUKH.
Oco0EHHOCTH TPUMEHEHHS] METOJIOB MOHU3AIMH JIJISl TIOJIYYSHHUS MACC-CIIEKTPOB MOJIEKYJISIPHBIX
HMOHOB U U3YUYE€HUS BHICOKOMOJICKYJISIPHBIX COCIMHEHUM pa3IMYHON MPUPOIbl. DU3ndecKkre OCHOBBI
METO/Ia MAacC-CIIEKTPAIIBHOTO pacrnaja OpPraHUYEeCKUX COCIUHEHUM B PEXKUME DIIEKTPOHHOU
voHm3anuu. [IpuHIMIOBI U TpHEeMbl  OMpelneieHus O00JacTH  MOJEKYJISPHO-MacCOBOTO
pacupeneneHus. IIoHSATHE «OCKOJIOUYHBIE U XApAKTEPUCTHUYECKHUE HOHBD». DU3NMYECKHE OCHOBBI
Macc-CIeKTpaibHOro pacnaaa. [loHsTue MeracTaOuiIbHBIE MOHBI M TPUHIMIB UX OOpa30OBaHMIL.
OcHOBHbIE TTpaBWJIa U MOAXOAbl K MHTEPHPETALMH MacC-CHEKTPOB. PacueT M30TOMHON YHMCTOTHI
coenuHeHuil. MeTton macc-pparmeHTorpadguu U pekMM MOHHUTOPUHTA 3aJlaHHBIX MOHOB. Macc-
CIIEKTPOMETPHS BBICOKOTO Pa3pEIICHHUS.

4. O0beM y4eOHOIl TMCUMIIHHBI.

Bun yuebnoit paboTh Bcero Cemectp
7 8 9
3E Axap. 3E Axar. 3E Axap. 3E Axap.
. 4. 9. .

OO01mas TpyI0eMKOCTh
JIUCTIUTUTHHBI

13 468 4 144 4 144 5 180

KourakTHas padora —

5.34 192 1,78 64 1,78 64 1,78 64
ayIUTOPHbIE 3aHATHSI:

Jlekuuu 2,67 96 0,89 32 0,89 32 0,89 32
[Ipaktuueckue 3anarusi (I13) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTosiTeJibHast padoTa 6,66 240 2,22 80 2,22 80 2,22 80
I;;;OTf;THaﬂ CaMOCTOSITEIbHAS 0.4 0.2 0.2 i
CamocToATeNIbHOE H3YUYCHHUE 6,66 2,22 2,22 2,22

239,6 79,8 79,8 80

pa3enoB TUCIATIIHHEI
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Bujabl KoHTpOJIN:

3ader + + + +
Ox3ameH 1 36
KonTakTHas padora -
0,4 0,4
MPOMEKYTOYHAS aTTeCTAIUs 1 1
IloaroToBKa K 3K3aMeHY. 35,6 35,6
Buja uToroBoro KOHTpOJIs: 3ayer 3aver IK3aMeH
Bug yuebnoit paboTh Bcero Cemectp
7 8 9
3E Actp. 3E Actp. 3E Acrp. 3E | Actp.
q. 4. 9. 9.
Obmas TpynoemKoCTS 13 351 4 117 4 117 5 135

JUCLIUILINHEI

KonrakTHas padora —

5.34 144 1,78 48 1,78 48 1,78 48
AyJAUTOPHbIEC 3AHATHS:

Jlexuyn 2,67 72 0,89 24 0,89 24 0,89 24
[TpaxTrueckue 3ansTus (113) 2,67 72 0,89 24 0,89 24 0,89 24
CamocTosiTejibHas padoTa 6,66 180 2,22 60 2,22 60 2,22 60

KonTakTHasg caMOCTOSITEIbHAS

aGota 0,3 0,15 0,15 -

léaMOCTOSITCJ'ILHOQ W3yYCHNE 6,66 2,22 2,22 2,22

Y 179,7 59,85 59,85 | © 60
Pa3IeNoB AUCIUILTHHBI
Buabl KOHTpPOJIS:
3auer + + + +
Ox3ameH 1 27
KonrTakTHas padora —

0,3 0,3

MPOMEKYTOYHAS ATTeCTALUS 1 1
IloaroToBKa K 3K3aMeHY. 26,7 26,7
By MTOroBOro KOHTpOJIA: 3aver 3ader JK3aMeH

AHHOTaus padoyeil MpOorpaMMbl AHCHUTITTHHBI
«IKOHOMHKA S/ICPHOIl 0OTPACIN»

1. Heap aucuumIMHbI- CHOPMUPOBATH y OOYYAIOUIMXCS OCHOBHBIE IPEACTaBIEHUS 00
O0COOEHHOCTSX SKOHOMHMYECKUX aCIEKTOB OCHOBHBIX MPEANPHUATHI U TEXHOJOTMUECKUX MEPEIEIIOB
AJIEPHOTO TOIJIMBHOTO LIUKJIA.

2. B pe3yJuabTaTe N3y4eHHs AUCHUILIHHBI 00Yy4AKOIIHICSH 0JKEeH:

Oonaoamp cneayomUMU KOMIETEHIUSIMU U UHIUKATOPAMU UX JOCTHKEHUS:

VK-10.1; YK-10.2; YK-10.3; TIK-6.1; [1K-6.2; ITK-6.3

3namo:

— TEHJCHIIMU B CEOECTOMMOCTH JJICKTPOIHEPTHH, TMOJYYCHHOW Ha SJIEKTPOCTAHIUSAX Pa3HBIX
THUIIOB;

—  OCHOBBI TPOM3BOJICTBA 3arOTOBOK M M3JEIHI U3 KOHCTPYKIIMOHHBIX MaTEPHAIIOB

—  BKJIaJ pa3iNyHbIX ()aKTOPOB B c€OECTOMMOCTD AeKTpodHeprun Ha ADC;

Ymemo:

— TMPOBOJUTH aHAIIU3 SKOHOMHUYECKOH 3 PekTUBHOCTH AeicTByIomUX U cTposuxcs ADC;

— TPOBOJUTHh TEXHUKO-DKOHOMHYECKHMN aHaIM3 OpraHu3alld IPOU3BOJCTBA OCHOBHBIX
MaTepuasoB U alnaparos;

—  TIPOBOJUTH pacyeT ce0eCTOMMOCTH 3JeKTpodHeprun Ha ADC.
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Bnaoems:

— OIICHKOH TIOCJICICTBHM TNPUHUMAEMBIX OpPraHU3AI[MOHHO-YIIPABICHUYCCKUX PEIICHUH M HX
OIITHMU3ALINH;

— TPOBEJCHHEM YKOHOMHYECKHX PACUETOB.

3. Kpartkoe cogep:xanue TUCHMILIAHBI

Pa3znen 1. Juepreruxka u AJC

DHEpPreTUYeCKuid CEeKTOp SKOHOMHKHU. Polib aTroMHBIX cTaHuuii B sHepreTuku Poccuu u
mupa. O030p SAAEPHO-TOIUIMBHOTO IMkia Pd. SmepHble MOIMHOCTH Ha JCUCTBYIOIIUX U
CTPOSILIIUXCS SIIEPHBIX YIHEPTOOIOKOB.

Pazgea 2. Ctpykrypa 3xkoHOMHUKH ADC

CymiectBytoniye Mojenu peaktopoB. TormmmBo u e€ Buabl. Crenuduka TEXHOJIOTHH U
ompeaensieMod €1 SKOHOMHKHA OCHOBHBIX crTaauid SATL[. OcHOBHbIE mMOKa3aTenu SACPHOU
SKOHOMUKH. Ce0ecTOMMOCTh SIIEPHOM DHEPTUHU, IOCTOSIHHBIE W MepeMeHHble 3arpathl. [lyTu
cHmkeHus 3arpar ATL. CpaBHeHue 3aTpat pa3auvHbIX PEaKTOPOB.

Paznen 3. CronMocThb siiepHON JHepruu

DKCIUTyaTallMOHHBIE 3aTparbl peakTopoB. BeBon ADC wu3 skcmmyaranuu. CTOUMOCTb
snepHoii sHeprud. [ocynmapctBenHble cyOcuamu. CTpaxoBaHHE M OTBETCTBEHHOCTh. Pacyer
cebecronmoctu siepHoit sueprun Ha BBP. Pacuer 3arpat Ha coznanue ADC. Pacuetr mpuObuin ot
skcrutyataiuu ADC. Pacuet 3atpar Ha BbIBOA 3 dkciuryaranun ADC. 3aTparsl Ha yTHIM3AILUIO
0TX0A0B. CPOKHM OKYIIA€MOCTH AJI€PHOUN SHEPIHUH..

4. O0beM y4eOHOIl TMCUMILIHHBI.

B St0di 0a6 10 cemectp
HABT YHCOHOH pabotet 3E Axajp. gyac. | ACTpOH. d.

Oo0mas Tpy10eMKOCTh JUCHUILINHBI 110 YYeOHOMY ILUIAHY 3 108 81

KontakTHas padoTa — ayAUTOpPHbIE 3aHSTHSL: 0,9 32 24
Jleximn 0,45 16 12
[TpaxTnueckue 3ausatus (113) 0,45 16 12

Camocrositeabnas pagora (CP): 1,1 40 30

CaMoCTOsTENbHOE H3YUEHHE PA3/IEeN0B AUCIUILIHHEI 1,1 40 30

Buabl KoHTpOJIS:

IK3aMeH 1 36 27
KonTakTHas paboTa — IpOMeKyTOUHasl aTTeCcTalys 0,4 0,3
IToaroToBKa K dK3aMeHy 1 35,6 26,7

By MTOroBOro KOHTPOJIst IK3aMeH

AHHOTanus padoyeil MPOrpaMMbl M CHUIITTHHbBI
«TexHoJsiorus Tensionocuresiei AJY u 3amuTa oKpyxaueil cpeab»

1 Hear aucoumiuHbl — GOPMHUPOBaHHME KOMIETEHIMM B 00JIACTH  XHUMHKO-
TE€XHOJOTMYECKUX IIPOIECCOB, NPUMEHSEMBbIX MpPH OKCIUIyaTallud SAEPHBIX DHEPreTUYECKUX
yctaHoBOK (DY), u MepompusTHii, HampaBICHHBIX HA NPEJOTBpALICHUE IONAJaHU
pannoakTuBHbIX 0TX0710B (PAO), oOpasyromuxcs Ha 1DV, B OkpyKalolyio cpeay.

2 B pe3yabTare u3y4eHusi JUCHUIINHBI 00yYAIOIIUHCS OJIKEH:

Obnadams CIEAYIONTUMU KOMITETEHIIUSIMA ¥ UHIUKATOPaMH UX IOCTHKCHUSI:

OIIK-1.8; OIIK-1.17; OIIK-1.18; ITK-1.1
3namo:
—  KOHCTPYKIIMOHHBIE 0COOEHHOCTHU U pexkuMbl padboTsl 6;10koB BBOP, PBMK u BH, ncrounuku u
JIONYCTUMBIE TIPEJEIIbI PAAUOHYKIUIHBIX 3arPSA3HEHUH TEIIIOHOCUTENENH;
—  BOJHO-XMMHYECKHE PEXXHUMBI U XapaKTEPUCTUKU OCHOBHBIX CUCTEM CHELIBOJJOOYUCTKH, METOIBI
OUYMCTKH HATPUEBOT'O TEIUIOHOCUTEIS U 3allIUTHOTO Ia3a;
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—  cnocoObl OUMCTKH ra30BBIX BEIOPOCOB U XKUIAKUX 0TX00B ADC;

—  crmocoObl TPOBEJICHUS IEMOHTaXKa PEAKTOPHOTO OJIOKA M XapaKTEPUCTHKH 00pa3yIOMUXCs PH
stom PAO.

Ymemn:
— wucrnonb3oBath «HopMbl  pagmanvoHHOW 0O€30MACHOCTH» JUIS  OICHKH  paauallMOHHOM
00CTaHOBKHU;
— BBIOpaTh HEOOXOAMMBIA METOJ JAC3aKTUBALMK OOOPYIOBAHHS MPH KOHKPETHBIX HCXOIHBIX
YCIIOBUSX;

—  paccuuThIBaTh KO3(PPHUIMEHTHI OYUCTKH KUIKUX PAAHMOAKTUBHBIX 0TX010B (PKPO);
— MPaBUIIBLHO BHIOMPATh METOJ BOJOMOATOTOBKH M OYUCTKH TEIIJIOHOCUTEIIS.
Braoems:

— METOJaMH TPOBEIACHUS CTAaHIAPTHBIX MCHOBITAHUM TI0 OINPEACIICHUIO JHEPreTUYECKUX,
TEXHOJIOTMUECKUX U IKCIUTyaTal[MOHHBIX CBOMCTB MaTEpPHAIOB COBPEMEHHOMN YHEPTETUKH;

— METOJaMH U  CPEACTBAMU  TEOPETUYECKOTO0 U  IKCIEPUMEHTAJIBLHOTO  HMCCIIECIOBAHUS
TeraoHocuTeneh A9V

— MeTOAaMH Je3aKTUBAlMK 000pyAoBaHUs U ToMenieHnit Ha ADC;

—  METOJaMM OPTaHU3alHUUd XUMUYECKOTO U PAIMOXUMUYECKOTro KOHTpoJist Ha ADC;

— MeroiamMu Mo Tmepepabotke u 3axopoHeHuto PAQO, obpasyroumxcs npu cHsatuun ADC ¢
JKCIUTyaTaIUH.

3. KpaTtkoe cogep:xaHue JUCHHUILTHHBI

Pazgen 1. SIDY u terionocureau Ha AC

[IpenMeT u 3a7ayul TUCHUIUIMHBI. DHEPreTUYecKrue MOTPeOHOCTH ISl Pa3BUTHS MUPOBOM
SKOHOMHKH B Oimkaiiniee Bpems. TOIUIMBHO-DHEPTETHUYECKUN OallaHC. DIJIEKTPOIHEPTHUS U €e
nonyyenue Ha TOC, I'DC u ADC, cpaBHEHHME 3KOHOMHYECKHUX M 3KOJOTMUYECKHX aCIEKTOB.
IlepcniekTHBBI pa3BUTHS aTOMHOW SHEPIETHKHU.

1.1. SAnepHble sHepreTHyeckue ycrtaHoBKU (ADY). SnepHble peakTopbl Ha TEIUIOBBIX U
OBICTPBIX HEUTPOHAX M MPUHLIUITHAIBHBIE THIIBI SIIEPHBIX TOIUIMBHBIX IUKJIOB. CTPYKTYypa aTOMHOU
sHepreTUKU. KOHCTpYKTUBHbIE OCOOEHHOCTH, OCHOBHBIE XapaKTEPUCTHUKU U 00O0pyJlOBaHHE
OTEYECTBEHHBIX JHEPreTHUYecKuX sfepHbIX peakTopoB BBOP u PBMK, 3apyOexHbIX peakTopoB
BWR, AGR, HWR. ATOIl u ACT. Tpaucnoptasie A2Y. Konuenuus 06e30macHOrO peakTopa.
PeaxTops! Ha 6bicTpBIX HelTpoHax BH u BTI'P u ux ocoGeHHoOCTH.

1.2. Tennonocurenu ADY. OcHoBHBIE TeruioHocutenn DY U ux QUIUKO-XUMUYECKUE
cBoiicTBa. TexHoyOrMYecKrue acmeKThbl MOATOTOBKM M MOJJEP’KAaHUS KauecTBa TEINIOHOCUTENIEH.
[Tyt mocTymieHusl 3arps3HEHHN B KOHTYp TemuioHocutens S0V. PaanannoHHO-XMMUYECKHE
IpOLECChl B TEMJIOHOCUTENAX. [IpoaykThl paguonn3a W IPUMECH, MX BIMSHHE Ha KOPPO3UIO
KOHCTPYKLIMOHHBIX MarepuanoB. OcoOEHHOCTH KOPpPO3MM B KOHTypax cCTajed, LUPKOHUEBBIX U
QITIOMHUHHUEBBIX CIUIaBOB, I[BETHBIX METAJJIOB, CBOMCTBA MPOAYKTOB KOppo3uu. OCHOBHbBIE METOMbI
YMEHBIIEHNS KOPPO3MM KOHCTPYKLIMOHHBIX MAaTE€pUAlOB KOHTypa. AKTHBAIUs TEMJIOHOCHUTEIS,
IpuMeced U IpOAyKTOB KOppo3uu. [IoHATHE 0 XMMHYECKOW TEXHOJIOTUH TeIuloHocuTenen S0V n
BOJHO-XUMHUYECKOM PEXHME BOAHBIX TEIIJIOHOCUTENEN.

1.3. BOIHO-XMMHUYECKHH peXUM BOJHBIX TermnoHocutenet ADY. Temnoduznueckue
CBOMCTBAa BOJHOTO TeruloHocuTens. Pannonu3 Boawl. HakormeHune mpoayKTOB pajHoian3a U UX
BJIIMSIHHE Ha KOPPO3UIO0 KOHCTPYKIMOHHBIX MaTepuayioB. CriocoObl MOAaBICHUS PaHoiIn3a BOJIbl B
KoHType. HaBeneHHas u OCkoJiouHass aKTUBHOCTh B TEIIOHOCHTeNE. BogHO-XMMUYECKHI peXuM
OIHOKOHTYpPHBIX UM JBYXKOHTYypHbIX ADC. bopHoe perymupoBanue. Hopmupyemsie u
KOHTPOJINPYEMBIE ITOKA3ATENN Ka4eCTBA TEIUIOHOCUTES.

BogponoaroroBka. OcagurenbHble METOAbl BOJOMOATOTOBKH, HUX (DU3UKO-XUMHUECKUE
OCHOBBI, TIPUMEHSIEMbIE PEeareHThl, CTENEHb OUYUCTKHU OT Pa3IUYHBIX NpuMeceil. Mexannuyeckue u
HaMbIBHBbIE (QUIBTphl. MloHHOOOMEHHBIE (PUIBTPHL. XapaKTEPUCTUKU HOHUTOB M (DMUIBTPYIOLIMX
MaTepHaoB.
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Cxembl W 00OpYyIOBaHHWE YCTAaHOBOK OYHCTKH BOJHOTO TEIJIOHOCUTENS. MarHuTHBIC
¢bunbTpel. HambiBHBIE W WOHHOOOMEHHBIE (WIBTPBHL. BbICOKOTEMIIEpaTypHBIE COPOSHTHI.
PerymupoBanue comepkaHuss OOpHOM KHCJIOTHI, aMMHaka, THAPOKCHIA Kaimus W T.J.
O} PeKTUBHOCTh OYUCTKU OT PATHUOHYKIHIOB. TEXHOJIOTHS OYUCTKU TYPOMHHOTO KOHJEHCATA.
BXP TermioBeIx ceTei.

1.4. TexHONOTHWsI HEBOJHBIX TEIUIOHOCUTENICH. XapaKTEpPUCTUKA W CBOMCTBA Ta30BbIX
TeroHocurenei. Koppos3us matepualioB B ra3oBbIX Cpefax.

XapakTepucTuKa W CBOWCTBA JKHJIKOMETANIMYCCKUX  TerioHocuteneil. Kopposus
MaTepHalioB B KUJKUX MeTajuiax. HaBe/ieHHast aKTHBHOCTb.

CBoOICTBa OPraHUYECKUX TETUIOHOCUTENICH U UX PaJIUOIIH3.

Pasznen 2. Opra}m3aunﬂ XUMHYECKOT0 1 PAAUOXUMHUIECKOI0O KOHTPOJIA HA Ay

O0BbeM XMMHYECKOTO W PATUOXMMHUYECKOTO KOHTpOJII B KoHTypax ADY. VYcrpoiictBa
otOopa npod. Metoasl U NpUOOPbI KOHTPOJIS. MOH-CeNeKTUBHbBIE 3JIEKTPOAbl U UX MPUMEHEHHE.
Cucrema aBTOMAaTU3UPOBAHHOTO KOHTPOIS TeruioHocuteneil SADY. Pagmoxumudeckuii KOHTPOIb
cnenkopryca. PaanoxuMuueckue MeTo/bl KOHTpOJsl OOBEKTOB OKpyxatoumied cpeasl Ha ADC.
Ha3znauennie u OCHOBHbIE 3aja4yd JabopaTopuu BHEIIHEW Jo3uMeTpuu. HerpaaunuoHHbIE
NEPCIEKTUBHBIE METO/IbI HEPEPHIBHOI'O KOHTPOJISI KAUE€CTBA BOJAHOIO TEIJIOHOCUTES.

Pasznen 3. [le3akTuBanus o0opyaoBanus U nomMemeHuii Ha AJC

IlonsiTHE NE3aKTUBALMM U €€ KOJWYECTBEHHBIE XapaKTEPUCTUKU. VICTOUHUKH 3arps3HEHUs
MOBEPXHOCTEH M IOMyCTUMBIE YPOBHHU 3arpsi3HeHus. TpeOoBaHUs K 1€3aKTUBUPYIOLIUM PACTBOPAM.
Mortomue cpencrBa u momwiuee neiictsue. [IAB B pe3akTuBupyromux pacTBopax. AKTUBHBIE
nobaBku. CoctaB U 3()PEKTUBHOCTH HEKOTOPHIX JAE3aKTUBUPYIOIIMX PACTBOPOB M KPUTEPHUH
BbIOOpPA pallMOHAIbHBIX PEXKUMOB J€3aKTUBALIUU.

HezaktuBauus A0Y. Pexumbl aezaktuBauuu koHTypoB BBOP m PBMK u penentypsl
JIC3aKTUBHUPYIOIIUX KOMITO3UIMA. MeXaHW3Mbl yJaJeHuss KOPPO3UMHBIX OTJIOKEHHU pacTBOpaMu
JBYXBaHHOTO MeToja. BriusHue TeMiiepaTypbl, CKOPOCTH IIOTOKa >XUIAKOCTH, KOHLEHTpaLuu
pacTBOpPOB W BpeMEHH OOpaOOTKM Ha MPOIECCHl Je3aKTHBAIMU 1-ro KoHTypa. BospeiicTBue
JIe3aKTUBUPYIOLIUX PACTBOPOB HA MAaTE€pUaibl TB3JI0B. TEXHUYECKHUE CPEACTBA JE3aKTUBALIUH.

Pazgen 4. PagumoaktuBHbIe 0TX0abI HA ADC.

4.1. OcHoBubie mapameTpbl PAO Ha ADC. Tunsl pagmoaktuBHbIX 0TX070B (PAO), nx
KJIacCU(PHUKAIIUS TIO COCTOSIHUIO, XUMHUYECKOMY COCTaBY M YIEIbHOW aKTUBHOCTU. OCHOBHBIE ATAIBI
obpamenusi ¢ PAO: cOop, TpaHCIOPTUPOBKA, XpaHEHHeE, NepepadoTka u 3axopoHeHue. TpedoBaHus
pamuanuoHHo Oe3zomacHocTH. TexHomormueckass cxemMa ADC ©W  OCHOBHBIE HCTOYHHKHU
oOpazoBanusi PAOQO: ra3oBbie BBIOPOCHL, TBEpAbIE OTXOJAbl W3 AaKTUBHOM 30HBI pPEaKToOpa,
OpraHM30BaHHbIE MPOTEUYKU |-ro KOHTypa, cOpOChl AKTHUBHBIX JIpeHa)ked, BOAbI OacceilHOB
BBIICP)KKH, BOJIbI JIC3aKTUBAIMU U OOMBIBOYHBIC BOJbI TMOMEIICHUH W 00OPYJIOBAaHHS, BObI
CAHIIPOITYCKHUKOB W CHEIIPAYeUHbIX, PETCHEPAIMOHHBIE U OTMBIBOYHBIE BOJBI (UIBTPOB, BOJIBI
JI€3aKTUBAIIMA U OOMBIBKH TPaHCIOPTA, BOJBI JIAOopaTopuii, MacTepckux u T.A. [IyTu u cmocoOsr
ymenbienns PAO na ASC.

4.2. PU3NKO-XUMHYECKHE OCHOBLI HEPEPAOOTKHU KUAKUX PaIUOaKTUBHEIX 0Tx040B (JKPO).
[Ipormecchl KoaryJsiiuu: OCaXJACHHE THAPOKCUIIOB JKejle3a, aTlOMHHHUS W MapraHila, COJO0BOE
ymsiruenue, (ocdartHas xoarynsauusa. Mcnons3oBanue (eppolraHUIOB TSKENBIX METAIOB IS
YIYUIICHUS] OYUCTKU OT paauorne3ns. OuibTpanus KUIKHX OTXO0JIOB UYepe3 KBapIEBhIE U MeCYaHbIe
bunbTpel. Y ganeHnue B3Becel Ha GUIBTPAX ¢ HAMBIBHBIM c10eM. BeromoraTenbHble PUIbTPYOIUe
Matepuaibl. DPPEeKTUBHOCTh OYUCTKH OT PATUOHYKITUIOB.

CopOrLroHHBI U MOHOOOMEHHBIN crocoObl mepepadboTku KPO. Tumbsl oTeuecTBEHHBIX U
3apyOCKHBIX MOHUTOB, WX COPOIMOHHBIC XapaKTePUCTUKU. DUIBTPHI C Pa3ACIbHBIMU CIIOSMH
KaTHOHUTAa W AaHUOHUTA W (QUIBTPHl CMENIAHHOTO JeWcTBHs. PereHepanus HMOHUTOB.
KonnuecTBeHHBIE ITOKa3aTeaW OYHMCTKM M BIMSHME Ha HHUX coJieBoro cocrtasa. (OO0JacThb
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npuMeHeHus copomuonnoro merona ounctku JKPO. Ilpupomnsie copdentsl mis ounctku XKPO u
O0COOEHHOCTH X IPUMEHEHUS.

Ynapusanue XPO. Koaddunuent ounctku npu Bbeimapke. OCHOBHBIC THIIBI BBITAPHBIX
YCTAaHOBOK M amrmnapartoB, npumMensembix Ha ADC. CucTemMbl OYHMCTKH COKOBOro mapa. Merojabl
OOpBOBI C MEHO- U HAKUIIEOOPa30BAHUEM.

Jpyrue nepcrnekTuBHbIe mporecchl st nepepadotku XKPO. DnexTponuanus B nepepaboTke
KPO. Teopus nponecca U NPUHIMIIHAIBHAS CXEMa OYUCTKU C MUCHOJIb30BAHUEM MHOTOKaMEpPHBIX
AIIEKTPOICUOHN3AaTOPOB.  XapaKTepuCTHKa  MOHOOOMEHHBIX  MeMOpaH.  KoadduimeHTs
KOHIEHTPUPOBAHUSA U OYMCTKH MPHU 3NEKTpoAuain3e. YIbTpapuibTpaius, MUKpOUIbTpalus U
obpatublii ocMoc. [Tokazarenu mpomeccoB M MEPCHEKTUBLI UX mMpuMeHeHHs. [IpuHImIBl BeIOOpa
Meroga mnepepabotkn  JKPO Ha  ocHoBe kodddummeHTa  OYMCTKH,  KoddduimeHnTa
KOHIICHTPUPOBAHUS U C€OECTOMMOCTH MepepaboToK.

4.3. Texnonorus nepepadotku XKPO na ADC. Texnonornuyeckue cxemsl nepepadortku XKPO
Ha ADC ¢ BBOP-440 u BBOP-1000. IlepepaboTka OCHOBHBIX TeXHOJIOTHYECKUX TOTOKOB: CBO-1,
CBO-2, CBO-4, CBO-5. CocTtaBbl YCTaHOBOK M PEXHUMBI UX paOOThl. Y CTAHOBKA OYUCTKHU TPAITHBIX
Boa CBO-3, ee coctaB u pexum pabotsl. Bermomorarensubie yecranoBku ounctku CBO-6, CBO-7.
AHamu3 pabotel ycraHoBok CBO B peanbHbIX YCIOBUSIX W CpPaBHEHUE C IPOEKTHBIMU
HOKa3aTesIMH.

Texnonornueckass cxema nepepaborku KPO na ADC c¢ PBMK-1000. Ilepepabotka
OCHOBHBIX TexHoJorudeckux noroko: CBO-1, CBO-2, CBO-3 u CBO-5. CoctaBbl yCTaHOBOK U
pexxuMbl uX paboThl. Bemomorarensubie yecraHoBkn CBO-4 u CBO-6. Ananu3 paboTsl yCTaHOBOK
cnenBoaoouncTkr Ha ADC B peallbHBIX YCIOBHUSX U CPAaBHEHUE C IPOSKTHBIMH I10Ka3aTENIIMU.

Henocratku cymectByromux metonos nepepaborku KPO. Ilpobinembl amMmuaka, macia,
ITAB. OcHoBHbIe HanpaBiIeHUs PadOT IO COBEPIICHCTBOBAHUIO TEXHOJIOTHYECKUX CXEM.

VYuer konudectBa u coctaBa oopasyommuxcs JKPO na ADC. CneukaHanuzanus U ImyTH €e
coBepuieHcTBOBaHUA. AHanu3 noctymieHus KPO Ha pasmuuneix ADC 1 nyTH yMEHBIIEHUS HX
KOoJIMuecTBa. Brienenre 60pHON KMCIOTH M HUTPATOB JJIsi TOBTOPHOTO HUCIIOJIb30BAHUS. XPpaHEHHE
KHUJIKUX OTX0J0B, KOHCTpykius XJ)KO, HenocTaTku CyHIECTBYIOIEro crocoba XpaHEHUs.
XpaHeHune 0TpadOTaHHBIX HOHUTOB.

4.4. OuucTKa ra3oBbIX BHIOPOCOB M TeXHOJOrHs mepepaboTku u xpaHeHus TPO na ADC.
Bentunsmuonnsie cucteMbl. OCHOBHBIE METOJBI OYHCTKHA BO3JAyXa. YJajleHUE a’po3oJeit
¢GuibTpanueil Ha CielualbHBIX TKaHIX, CKpyOepax, MyJIbTHIIMKIOHAX, HA METAJNIOKEPAaMHUUECKUX U
anekTpopuibTpax. OUUCTKA ra30BbIX BHIOPOCOB OT PaJHMOAaKTUBHBIX OJIATOPOJHBIX ra3oB U HoAa.
PaccenBanue razoBbIX BEIOPOCOB.

TBepnple  pagumoakTuBHBlE  OoTXO0Abl. Knaccuduxamus. Vctounuku  oOpa3oBaHus.
CymectBytomas cxema coopa u nepepadborku TPO ma ADC. Mecta c6opa, KOHTEHHEPHI, CIIOCOOBI
u nytu tpaHcnoptupoBku TPO BHyTpu ADC. Coptuposka TPO. Ilytu ymeHblIeHHs KOJIMYECTBA
TPO.

Xpanenue TBepablx Hu oTBepxkAeHHbIX PAO. IlpoGnemsr xpanenus TPO nHa ADC.
Mertammdeckue oTxobpl. CriocoObl UX nepepadoTKu (Ie3aKTHBALIMHN), U3MENbUYEHHUE, MeperiaBKa.
XpaHeHue MeTautnuecknux oTxo10B Ha ADC.

Pa3neu 5. OcHoBHBIC HanipaBJieHUs padoT npu cHATHH AJC ¢ IKCIIyaTalnum.

IIpekpamenue nestenbHocTH ADC. BO3MOXKHOCTh M MYTH AQIBHEHIIETO0 WCIOIb30BAHUS
3/1aHUi, coopyskeHuit, o0opynoBanus. Cusarne ADC noJ «3eJIeHy0 MIOLIaIKy».

KonuuecTBo M BUABI OTXOAOB, Hoiyyarouuxcs npu cHAtun ADC c skcrryaranuu. Ux
OTIIMYHE OT JKCITyaTaiuoHHbIX 0TX0/10B ADC. Hcnons3oBanue cxeMm nepepabotku XKXKPO u TPO.
HeoOxoaumocTh pa3pabOTKU M CO3/1aHUSI HOBBIX BHUJOB OOOpPYAOBaHUS U NPUCHOCOOIECHUHN s
oOpamienus ¢ PAO: o6opyaoBaHue JUIst IEMOHTaXKa, pe3KH 110 MECTY, U3MENbUYCHHUS, Je3aKTHBALINS,
3aTapyBaHMs, YMAKOBKH, OMOHOJWYMBaHUS W T.A4. lIpobrmema oOpamieHus ¢ 3arpsS3HEHHBIM
rpa¢putoM. IlepepaboTKM METaIIIMYECKUX OTXOJOB M BO3MOXHOCTH BO3BpAlllEHUs] METaylla B
HapOJHOE X03IMCTBO. 3aXOPOHEHUE OTXOI0B U HEOOXOIMMOCTh CO3JJaHHsI MOTHJIbHUKOB.
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Pasznea 6. JlaGopaTtopHbie padoThI.

4 O0beM y4eOHOH JUCHUNIMHBI

Beero Cemectp
Bun yuebHoM paboTh 8 2

3E |Akaa.u.| 3E |Akanu.| 3E |Axkan. 4.
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 10 360 4 144 6 216
KonTakTHas padoTa — ay1uTOPHbIE 4 144 | 133 48 2,67 96
3aHATHSL:
Jlexuun 0,88 32 0,88 32
[Tpaktuueckue 3austus (I113) 0,44 16 0,44 16
JlabopaTtopusie paboTs (JIP) 2,68 96 - 2,67 96
CamocrtosiTeibHast padoTa 5 180 | 1,67 60 3,33 120
IToaroToBKa K KOHTPOJIBHBIM paboTamM 1,11 40 1,11 40
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 0,56 20 0,56 20
JUCITUTLIAHBI
[TonroroBka K 1a00PaTOPHBIM paboTaM 3,33 | 119.,8 3,33 119,8
KoHTtakTHasi camocTosaTeNbHas paboTa 0,2 0,2
Bujabl KoHTpOJIS:
3auer +
JK3aMeH 1 36 1 36
KonTakTHas paboTa — MPOMEKYTOUIHAS 0.4 0.4
aTTecTanus 1 ’ 1 ’
[ToaroroBka Kk sK3aMeHy 35,6 35,6
Bux uTOrOBOro KOHTPOJIS: JK3aMeH 3ager

Beero Cemectp
Bun yuebHoit paboThl 8 2
3E Actp. 3B Actp. 3B Actp.
4. 4. 4.

OO011ast TpyA0€MKOCTh JUCITUTLIMHBI 10 270 4 108 6 162
KonTakTHas padoTra — ayiuTOpHbBIE 4 108 | 133 36 2,67 7
3aHATHA:
Jlexiumn 0,88 24 0,88 24
[Tpaktuueckue 3anstus (I13) 0,44 12 0,44 12
JlabopaTtopusie padoTs (JIP) 2,68 96 - 2,67 72
CamocrosiTesibHasi padoTa 5 135 1,67 45 3,33 90
[TonroToBKa K KOHTPOJIBHBIM paboTaM 111 30 1,11 30
CamocTosiTeTbHOE U3YUEHHE Pa3/IeNioB 0,56 15 0,56 15
JACITUTUTAHBI
[ToaroroBka kK 1a60pPaTOPHBIM paboTaM 3,33 | 89,85 3,33 89,85
KonTakTHas camocTosTenpHas paboTta 0,15 0,15
Buabl KOHTpOJIA:
3auer +
JK3aMeH 1 27 1 27
KonTaktHas paboTa — MpoOMEKyTOUHAS 0.3 0.3
aTTecTanus 1 ’ 1 ’
[ToaroroBka K SK3aMeHY 26,7 26,7
Bua uToroBoro KOHTpoJIA: DK3aMeH 3auer
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O0opynoBanue M OCHOBBI PoeKTUPOBaHUA AIC»

1 Heab AUCHMILUIMHBI — O3HAKOMJICHHE OOYYaIONIMXCS C YCTPOHCTBOM M OCHOBHBIMH
TEXHUYECKUMHU XapaKTePUCTUKAMH OTE€YECTBEHHBIX aTOMHBIX AJIEKTPOCTAHLIUMN.
2 B pe3yabTare M3y4eHUs IMCHUILIHHBI 00YYAKOIIHIICS 0JIZKEeH:
Obnadoams cneayOIUMU KOMIIETCHIUSAMU U UHIUKaTOPAMHU UX JOCTHUKEHHUS:
OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.7; OIIK-2.8; I1K-1.1
3namo:
—  KOHCTPYKIIMOHHBIE 0COOCHHOCTH aKTHBHBIX 30H peakTopoB BBOP, PEMK u bH;
—  XapakTepUCTUKH OCHOBHOTO M BcriomoratenbHoro obopyaoBanus ADC: maporeneparopa,
6apaban-cenaparopa, 'lIH, ¢punbTpoB Bo10- ¥ Ta3004UCTKH, BBHITAPHBIX allllapaToB;
— HCTOYHHMKM M JOMYCTHMbIE TpeAeNibl PaAMOHYKIMIHBIX 3arpsA3HEHHM TEIUIOHOCUTENEeH u
CIOCOOBI MX OYMCTKH.
Ymems:
KJIaCCU(UIIUPOBATH SAEPHO-IHEPTreTUUECKHE YCTAHOBKH I10 THUITY PEeaKTopa;
— o00OCHOBBIBaTh BBIOOpP M Ha3HAUYEHHUE OCHOBHOTO M BCIOMOTATENIbHOTO PEAKTOPHOTO
00opyAoBaHus Uil KOHKpeTHBIX TUIIOB ADC.
Braoemy:
— HaBBIKAMH TMPEJICTABICHHUS HA3HAYEHHUS, YMPOILIEHHOTO YCTPONCTBA M OCHOB 3KCILTyaTalluu
OCHOBHOT'O 000pYAOBaHUS PEaKTOPHON YCTAHOBKHU;
— CXEMHBIMH PCIICHUSMH TI0 TEXHOJOTHYECKOMY OOOpYIOBaHHIO TIEPBOTO KOHTypa H
cneukopnyca ADC.

3. KpaTkoe coaep:kanue TUCHUTINHBI

Beenenue

3ajaun JUCHMIUIMHBI U €r0 MECTO B IOATOTOBKE CHEIUAINCTOB. TeKyllee COCTOSHME
aToMHON »HepreTuku B Poccuiickoit ®enepanuu. Knaccudukanus saepHbIX SHEPreTHHYECKHX
YCTaHOBOK I10 Ha3HAYEHHUIO, TUITy PEAKTOPa, YUCIy KOHTYPOB, TEINIOHOCUTEN0. KOHCTpyKIIMOHHBIE
CXEMBbI TETIJIOBBIJEIIAIOIINX 3JIEMEHTOB. SIepHOE TOILIUBO.

Pasnea 1. Atomuble crannuu ¢ peakropom PBMK

[IpuHnMnuanpHas TEXHOJOTMYECKas cxema 3Hepreruyeckoro Ojioka ¢ peakropoM PBMK-
1000. Komnonoska KMIIL] peakropa PEMK-1000. KoncTpykius peaktopa, rpagUTOBON KIaAKH,
TEXHOJOTMYECKOI0 KaHaja, TeIUIOBBIIENSIONIEH KacceThl, Moromaromero crepxHs. Koncrpykuus
Oapabana-cenapatopa. KOHCTpYKTHBHBIE OCOOEHHOCTH TIJIABHOTO LUPKYJSIMOHHOIO Hacoca.
KoMroHoBka  TpaHCHOPTHO-TEXHOJOTUYECKOTO  oOopyaoBaHusi U ycrpoiictBo  P3M.
[TpyuHIMNIManbHAsA cXeMa aBapUHHOTO OXJIAXKACHUS PEaKTOpa U JIOKAIU3alMH aBapuu.

Pa3pnen 2. AtomHbIe cTaHIUM ¢ peakTopom BBJP

[IpuHnMIUanbHass TEXHOJOTHYECKAsh CXeMa JSHEpPreTHdeckoro Oyioka ¢ peakropom BBOP.
KoHcTpykuuss kopmyca peakTopa M BHYTPUKOPITYCHBIX YCTPOMCTB (IIaxTa, JHHINE IIAXTHI,
BbIeMHasl KOp3MHa, OJOK 3amuTHBIX TpyO). Texuuueckue otnmuuss BBOP-440 u BBDOP-1000.
KoHncTpykuus y3ia yrioTHEHHUs TiaBHOro pasbeMma. Pabouas kaccera u kaccera APK BBDP-440.
becuexnosass TBC BB3OP-1000. KoHCTpykiuss M OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKU
ropu3oHTaNbHbIX mnaporeHepatopoB ADC ¢ BBOP. KoHcTpykTuBHBIE OCOOEHHOCTH TJIaBHOTO
LHUPKYJSIUOHHOIO Hacoca. [IpuHIunuaneHas cxema CHUCTEMbI N1apOBOM KOMIIEHCALIMM JaBJICHUS.
[TpuHuMnuanbHas cXeMa CHCTEMbl aBAPUHHOTO OXJIAXKJIEHUS AKTUBHOM 30HBI M JIOKaJW3alUU
aBapuu »Heprodisoka ¢ BBDOP-1000. Bono-oasuble peaktopsl mnokoneHus I+, ocHoBHBIE
AJIeMEHThl TaccuBHOW Oe3omacHocTd. KoMmmoHOBKa peakTopa M NpUHLUIIKANBHAS —CXeMa
sneprodioka ACT-500.

Pa3znea 3. PeakTopbl Ha OBICTPBIX HEUTPOHAX
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CBolicTBa HEKOTOPBIX >KUJIKOMETAUIMYECKUX TemioHocureneil. TeroBas cxema ADC ¢
peaxtopom BH-350. IletneBas komnonoska peakropa bBH-350. I'naBuslit kopryc ADC ¢ peakTopom
BH-600. TennoBasa cxema ADC ¢ peaktopom bH-600. Konctpykuus peakropa bH-600.

Pasnen 4. KoHcTpyKIMOHHBIE MaTepHAJIbI SI/IEPHBIX JHEPreTHYECKUX YCTAHOBOK

TpeboBanusi, mpenbsaBIsieMble K pEaKTOPHBIM MaTepuaiamM. KoHCTpyKIIMOHHBIE MaTepUabl
AKTUBHOU 30HBI (000JIOUKH TBIJIOB, 3aMETUTENICH, MTOTJIOTUTENICH, 3alIuThl). MaTtepuaibsl Kopmyca
peakTopa U JIpYruX 3JIEMEHTOB SAEPHBIX SHEPreTUUYECKUX YCTAHOBOK (2yCTEHUTHBIE, MEPIUTHEHIC,
XPOMHUCTBIE CTaJIM; CIJIaBbl MEJIU, TUTAHA U JIP.)

Pa3znen 5. OcHoBHOE 000pyI0BaHHE IKCIIYATAIIMOHHBIX cucTeM ADC

OcHOBHBIE UCTOYHUKM W KJiaccu(pukamus mpumecedl B BoxHoM TeruioHocurene ADC c
peaktropom BBOP. Ilpuniun paGoTel ¥ OCHOBHBIC KOHCTPYKIIMOHHBIC 3JIEMEHTHI (DHIIBTPOB-
ocernuTeneld. KOHCTpyKIMsI MEXaHUYECKUX HACHITHBIX M HAMBIBHBIX (PHIIBTPYIOIIUX amapaToB.
Bunpl, KOHCTpPYKUMS BEpXHMX U HIDKHUX PacHpeleUTeNbHBIX YyCTpoHcTB. (OCHOBHBIE
(GUIBTPYIOIINE MaTePUAIIbI, IPUMEHSIEMbIC P OYUCTKE BOAHOTO TEIUIOHOCUTENSI. OTINYUTEIbHBIC
KOHCTPYKTHUBHBIE OCOOEHHOCTHU BBIMAPHBIX amnmnapatoB, npuMmeHsemMbix Ha ADC. Cxema yCTaHOBKH
riryOOKOro  ymapuBaHUsl. OCOOCHHOCTH TPUMEHEHHS HOHOOOMEHHBIX CMOJ B CHCTEMax
cnenBonoounctkn Ha ADC. KoHCTpykiuss uOHOOOMEHHOro (uiIbTpa HACBHIIHOTO THIIA.
Konctpykuust puiabTpa-IoBymIKH HOHOOOMEHHBIX MarepuaioB. Cxema (WIBTPOB CMEIIAHHOTO
JENCTBUS C BHYTPEHHEH U Hapy»KHOU perenepanueii. Jlerazanus Bojbl. HA3HAYEHHE U KOHCTPYKIUSA
Jieasparopa MOANUTKY, KOHICHCATOpa-Jera3aTopa, AeKapOoHN3aTopa.

Paznea 6. Texnoaornueckue cucreMmbl ADC

Hasnauenue cuctremsr CBO-1. KoOHCTpYKIUST BEICOKOTEMIIEPATYPHOTO QHIIbTpa U (QUIBTpa-
KoHTeiiHepa.Ha3nauenne u paboTta B IMTaTHOM U aBapuitHoM pexume cuctemsl CBO-2.
Ha3nauenue u pabota cucTteMbl OUMCTKH TpPAaIlHBIX BOJ, a TaKkKe BOJ crermnpadeuHoil. Cucrema
OUHMCTKHU BOJ OacceliHa BBIJCPKKU U aBapuHHOTrO 3araca 60pHON KUCIOThl. CHcTeMa HEeMpephIBHOM
npoayBku mnaporeHeparopoB ADC c peaktopom turna BBDOP. Hasnauenne u pabota cuctemsl
OUMCTKHA OOpOCOJEpKAIIMX BOJ U OUYMCTKH OOpHOTO KOHIeHTpaTa. OOmias cxema U B3aHMOCBS3b
CHUCTEM CIIeIBOJIOOYUCTOK JIJIsi AHeproosioka ¢ peakropom BBOP-1000. Hasnauenwe u pabota
CXeMbl KATAJIUTUYECKOIO0 JOKUTaHud BoAopoaa. KOHCTpyKuusi KOHTAaKTHOIO —anmapara.
Hasznauenme cucremsr cnenrazoounuctku Ha ADC. KOHCTPYKIMS CaMOOYMINAIOMIETOCS H
1eonuToBOro (¢uibTpa. [IpuHIMN perenepamyu 1eoIUTOBBIX KOJMOHH. OOIue MPUHIUIBI OYUCTKU
BO3/yxa pabounx nomenieHuit ADC. Aspososnbhbie GunbTpsl TUna [ u ki, YronasHbie ancopOeps
tuna AY.

4 O0beM y4eOHOH AUCHUNIMHBI

. 9 cemectp
Buner yae6HOM paboThI
3E AKkan. 4. ACTpoOH. u.
O01as Tpy10eMKOCTh JUCIUNITUHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHSATHS: 1,78 64 48
Jlexuyn 0,89 32 24
[Ipaktuueckue 3anarus (113) 0,89 32 24
CamocrositeabHas padora (CP): 2,22 80 60
IToaroToBKa K KOHTPOJIBHBIM padoTaM 1,11 40 30
CaMoCTOsATENNbHOE H3YUCHHE PA3/IEN0B AUCIUTLIHHEIL 1,11 40 30
Buj koHTpOIA
JK3aMeH 1 36 27
KonTakTHas paboTa — IpoMeKyTO4YHas aTTeCTaIus 0,4 0,3
IToaroToBKa K dK3aMeHy 1 35,6 26,7
Buja nToroBoro KOHTpoJIA: IK3aMeH
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AHHOTaNUA padoyeil NPOrpaMmMbl JUCUMUIIIIHHBI
«JIeKTUBHBbIE TUCUUIJIMHBI 10 (PU3HYECKOH KYJIbTYpe H CIIOPT»

1. Heap qucuumiimHbl — GopMUpoBaHUE (HU3MYECKON KYJIBTYPBl JMYHOCTH M CIIOCOOHOCTH
HalpaBJIEHHOIO HCIOJIb30BAHUSA PA3HOOOPA3HBIX CpPEACTB (DU3MUYECKOH KyJIbTYphl U CIOPTA,
Typu3Ma JUIsl COXpPAaHEHUS M YKPEIUIGHUS 370pOBbs, INCUXO(DU3NYECKOH TOATOTOBKU H
CaMOIIOJTrOTOBKM K Oynymieil mpodeccuoHanbHOM NesSTeIbHOCTH, TOJyYeHUH HaBblKa B OJHOM U3
BbIOpaHHBIX BUIOB CIOPTA.

2. B pe3yJibTaTe H3yYeHHs AUCHUILIUHBI 00YYAIOLIUIICS T0JIKeH:

Obnadamye cleayoMMU KOMIIETCHIIMAMU ¥ HHIUKATOPaMH UX JIOCTUXKEHHUS:
VYK-7.1; VK-7.2; YK-7.3; YK-7.4
3namo:
- HAYYHO-TIPAKTUYECKUE OCHOBBI (PU3HUECKON KyJIBTYPHI M 310pPOBOT0 00pa3a )KH3HH;
- BIMSHHME O3/I0pPOBUTEIBHBIX CUCTEM (U3NUYECKOTO BOCHUTAHUS HA YKpPEIUIEHHWE 370pOBbS,
pOoQUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHHUI U BPEIHBIX ITPUBBIUCK;
- cr10cOoOBI KOHTPOJIS M OLIEHKH (PU3NYECKOT0 pa3BUTHUS U (PU3NYECKOM MOATOTOBIEHHOCTH;
- TpaBWJIa W CIOCOOBI IUIAHUPOBAHWS WHIUBUAYAIBHBIX 3aHATHH pa3MYHON IIEJIeBON
HaIlpaBJIEHHOCTH;
- cnoptuBHble Tpaguunu MXTU-PXTY um. /I.1. Menneneesa.
Ymemn:
- TOJJICP)KMBATh JOJDKHBIM ypOBEHb (DU3MYECKOH IMOATOTOBIEHHOCTH JJIsi  O0OecredeHus
HOJHOLCHHOM cOlMaIbHOM U IpodecCuOHaIbHON e TeIbHOCTH;
- MICTIOJIB30BaTh OCHOBBI (PU3MYECKOI KYJIBTYpHI JAJIsi OCO3HAaHHOTO BBIOOpA 3J0POBbECOEpETarommx
TEXHOJIOTUH C Yy4YyeTOM BHEIIHMX M BHYTPEHHUX YCJIOBUH peanu3aluu NpoQecCHOHANbHOM
JeSITEIIbHOCTH;
- CAaMOCTOSTEJIBHO 3aHUMAThCs (PU3NYECKOM KYJIbTYPOIl U CLIOPTOM;
- OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M COOJI0aTh MpaBUiia TUTHEHbBI
U TEXHUKH 0€3011aCHOCTH;
- BBITIOJIHATH WHAWBUIYAIBHO MMOJI00pPaHHBIE KOMIUIEKCHI 10 (PM3UYECKON KyJIbType U pa3IHuHBIM
BUJAM CIIOPTA;
- OCYHIECTBJISITH TBOPYECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (OpPMax 3aHATHIA (PHU3HUECKOU
KYJIbTYpOH U CIIOPTOM;
- BBITIOJIHATH TIPUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.
Braoemy:
- CPelICTBaMU U METOJaMH YKPEIUIEHUS 3/10pOBbs, (PU3MUECKOTO CAMOCOBEPILICHCTBOBAHNUS;
- JIOJDKHBIM ypOBHEM (PM3UYECKOH MOJArOTOBIEHHOCTH, [UIl OO0ECleYeHHUsl IOJIHOLEHHON
COLIMAJILHON 1 IPO(ECCUOHATILHON e TENIbHOCTH;
- TEXHUYECKUMHU M TAKTUUYECKUMH HaBbIKAMH B OJTHOM U3 BUJIOB CIIOPTa;
- UCTIOJIH30BaTh MPUOOPETEHHBIC 3HAHHUS U YMEHUSI B TPAKTHUYECKON JICATEITHPHOCTH U TIOBCETHEBHON
KHU3HU
3 Kparkoe coaep:xanue TUCUUILIHHBI
Paszoen 1. OcHOBBI IOCTPOEHUS 030POBUTEIBHON TPEHUPOBKHU. TeopeTHUECKO-METOANYECKHE
OCHOBBbI (pusmueckoi KynbTypbl U crnopta. CopaepkKaTeabHble OCHOBBI 03JOPOBHUTENBHOM
¢u3udeckoil KyabTypbl M cropTa. OCHOBHBIE HaNpaBJICHUS: O0310POBHUTEIbHO-PEKPEATHBHOE,
037I0POBUTEIHHO-PEAOMITUTALINOHHOE, CIIOPTUBHO-pEaOUIUTAIIIOHHOE, TUTHEHUYECKOE.
[ToBbiieHne (YHKIMOHATIBHOTO COCTOSIHMSL OpraHu3sMa U (U3MYECKOM IMOATOTOBICHHOCTH.
Crioco0bl periiaMeHTanuu Harpy3ku: DOu3KyIbTypHO-03I0pPOBUTEIBHBIE METOJAWKH M CHUCTEMBI.
OcHoBHBIE (ha3bl 03JOPOBUTEILHOW TPEHUPOBKU. OIIEHKA COCTOSIHHS 3/0pOBbS M (pU3HUECKOU
MIOJITOTOBJICHHOCTH 3aHUMAIOIINXCS (PU3HUECKON KyIbTypoi B criopToM. OyHKIIMOHATBHEIE TPOOBI
(UCC, A, )KEJI u T.1.).
Paszoen 2. ]JlpurarenbHble BO3MOYKHOCTH YEJIOBEKa — BOCIUTaHME (U3NYECKHUX KauecTB.
B®CK I'TO. Meroauka opraHuzanuu u npoBeneHuss BuaoB ucnbiTanuii ['TO. Cucrema
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B3auMOJIeHcTBUS B cepe Gu3nyeckoil KylnbTyphl M crnopTa. Bocnuranue (u3nyecKkux KayecTs,
oOyuaromuxcst (0T1eIbHbIE KAYECTBEHHBIE CTOPOHBI IBUTATENIbHBIX BO3MO)KHOCTEN UEIIOBEKA).

Pazden 3. Metonuka opraHuzaliii W TPOBEACHUS CHOPTUBHBIX COPEBHOBAHHM U
(U3KYIBTYpHO-MACCOBBIX ~ MEPONpPUATHH. XapaKTepHCTUKAa CIHOPTUBHBIX COPEBHOBAaHMUA U
(GU3KYIBTYpHO-MAcCOBBIX ~ MepornpusaThii. CHOpTUBHBIE COPEBHOBAaHMS, IPOBOAUMBIE  IIO
OOLIETIPUHATEIM TIpaBWiaM. EMuHBIA KaleHIApHBIH IaH (PU3KYJIBTYpHBIX M CIOPTUBHBIX
MepornpuaTuii). OpraHu3anus CIOPTHUBHBIX MeponpusaTuii. Onumnuiickas xaptus. DenepanbHbie
(crienmanbpHBIC, HAMOHAIBHBIC) 3aKOHBI cropre. Kimaccudukanus COPTUBHBIX COPEBHOBAHMIA.
HpasctBennsle otHomenus B crnopte. Fair Play («YectHas urpa») — Kak OCHOBa 3TUYHOTO
noseneHus B cropre. Kogekc cioptuBHOi 3Tuku. [IpodunakTuka HapyeHnid CHOPTUBHOM ATHUKH.
BAJIA. Konekc BAJIA. MexayHapoaHas KOHBEHIIHsI O O0pb0e C JIOMUHTOM B CIIOPTE.

Pasoen 4. BoctiutarenbHas padora

Lenp BocnuTaTenbHOW pabOThl — CO3[AHUE YCIOBHUM IJi aKTHUBHOW >KU3HENESATEIbHOCTH
0o0y4arluXxcs,, UX TPaXJAAHCKOIO CaMOONPEENeHUs, NPOPECCHOHANIBHOIO CTAHOBICHUS U
WHJIUBUIyaIbHO-TUYHOCTHOM  caMopeaiu3allii B CO3UJATEIbHOM  NIE€ATEIbHOCTH  JUIS
yJIOBJIETBOPEHHS MOTPEOHOCTEH B HDABCTBEHHOM, KYJIbTYPHOM, HHTEJUICKTYIbHOM, COLIMAIIBHOM U
npodeccuoHaTbHOM Pa3BUTHU.

BocnurarensHas pabota Ha Kadeape (QHU3MUECKOrO0 BOCIHTAHUS HAlpaBlieHA Ha
OpraHu3alMl0 BOCHHUTHIBAIOIIEH Cpeabl M YOPABICHHE PA3HBIMU BHAAMH  ACSTEIbHOCTH
00yJaromuxcst ¢ HENbI0 CO3JaHMs YCIOBUH I UX MPUOOIICHUS K COLMOKYIIBTYPHBIM M AyXOBHO-
HPaBCTBEHHBIM IIEHHOCTSIM HaponoB Poccuiickoii ®enepauuu, MOJHOLEHHOTO pPa3BUTHS,
CaMOpa3BUTHUS U cCaMOpeAIU3allMK JUYHOCTH NPU AKTUBHOM Y4aCTUHU CaMHMX O0y4arolUXCsl.

Hampasnenus u Bupl AeSITENsHOCTH 00y4aroImuxcs B BocnuTaTenbHoi cucreme OOBO:

1 Ilarpuoruueckoe — yyacTue B COPEBHOBaHUSX, NocBsleHHbIX J(HI0 [1o0ean! B Benukoii
OreuectBennou Boitne 1941-1945rr. u Juro 3anutauka OtedecTBa.

2. ®usmnydeckoe, KyJbTYpHO-TBOPYECKOE — (POPMHUPOBAHHUE Yy OOYUAIOMIUXCSA OEpEeKHOTrO
OTHOILIEHUSA K KYJbTYpPHOMY HACJIEIMI0 W TPAAMIMSAM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit ®enepanuu:

a. CryneHdyeckoe MEXAYHApOIHOE COTPYAHMYECTBO —IipoBeAeHue CrapTakuaisl
WHOCTPAHHBIX CTYJIEHTOB;
b. VYuactue B Cnaprakuagne PXTY um. [[.W. MenneneeBa mo paznu4HbIM BUAAM
CIIOpTa;
c. JloOpoBonbuecTBO — MOMOIIbL B TMOATOTOBKE U TPOBEICHHS COPEBHOBAHUI
Pa3IMYHOTO YPOBHSI.
4 O0bem yueOHOH TUCHMIIINHBI

B Cemectp
Bun yue6HO#M paboThI aKazeMm. 1 2 3 4
qacax
OO61ast TpyZA0€MKOCTh AUCHUILINHBI TIO 328 56 92 920 90
y4eOHOMY TUTaHY
KonTakTHas padoTra — ayiuTOpHbBIE 192 32 64 64 32
3aHATHSA
[TpakTuueckue 3austus (I13) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KoHnTtakTHas camocTosTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMOCTOSITETbHOE U3YUCHUE PA3IETIOB 135,2 23,8 27,8 25,8 57,8
JUCITUTIAHBI
Bua UTOroBOro KOHTPOJIA: 3a4er 3a4er 3a4er 3a4er 3ayer
3a4eT / IK3aMeH




B acr Cemectp
B yue6HO# paboTsI p- I I 111 v
qyacax

OO61mmast TpyA0eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrTakTHas padora — ayiuTopHbIE 144 24 48 48 24
3aHATHSA
[Ipaktuueckue 3ausatus (I113) 144 24 48 48 24
CamocrositenbHas padora (CP) 102 18 21 19,5 43,5
KoHrtakTHas camocTosTenbHas pabora 0,6 0,15 0,15 0,15 0,15
CamocTosTeIbHOE U3yUYEHHUE Pa3JIeTIOB 101,4 17,85 20,85 19,35 43,35
JVCITUTUTAHBI
Buja nToroBoro KOHTpoOJIs: 3a4yeT 3a4yeT 3auer 3auer 3auer
3a4eT / IK3aMeH

5.2. lucuunauHbl YacTH, (POPMHUPYEMOH YHACTHUKAMHU 00pPa30BaTeIbHbIX OTHOIICHUH
AHHOTaNus padoyeil NPOrpaMmMbl AUCHUNIIHMHBI
«KBaHTOBasi XUMHS MATEPHAJTIOB COBPEMEHHOM IHEPTreTHKH

1 Hegp AUCHMIVIMHBI — COCTOUT B U3yUYEHUU OCHOBHBIX IOHSATUN COBPEMEHHON KBAaHTOBOM
XUMHH M KBAaHTOBO-XHMHYECKHX METOJIOB pacueTa CTPOCHUS M CBOWCTB XMMHYECKHX CHCTEM; BO
BBEJICHUH CTYJIEHTOB B KPYT' OCHOBHBIX MPEJICTABICHUN O XUMUYECKOM CBSA3U U MEKMOJICKYJISIPHBIX
B3aMMOJICCTBUSIX M O3HAKOMJICHUHM Ha 3TOW OCHOBE C OCOOCHHOCTSIMH XHMHUYCCKOH CBS3U B
XUMUYECKHUX BEIIECTBAX U OOYCIIOBJIEHHBIX 3TUM CBOWCTBAMH MaT€PUAJIOB; B OCBOEHUHU PaOOTHI C
OCHOBHBIMM KBAHTOBO-XMMHUYECKUMH KOMIIBIOTEPHBIMU TPOTPAMMaMH, HCIOJIb3yEMbIMU Ha
MpaKTHUKE.

2 B pe3yabTaTe M3y4eHHs IMCUMILIHHBI 00y4AIOMINICH 10JI2KEeH:

Obnadams ClieyOUTMMA KOMITIETCHIIMSIMHU U UHIAUKATOPAMH MX JOCTHKCHHUS:

VK-1.1, VK-1.4, IIK-1,2

Buame:
- OCHOBHBIE TIOJIO)KEHUS KBAaHTOBOM XHMHH, COBPEMEHHOMW TEOpPUM XUMHUYECKOW CBSI3U U
MEXMOJIEKYJIIPHOTO B3aWMOJICHCTBUS M TPUMEPHI €€ NMPUMEHEHHS K KOHKPETHBIM XMMHYECKUM
CHCTEMaM;
- MPUHIMIIBI  KOJIMYECTBEHHOM XapaKTEepPU3allMk AaTOMHOW UM AJIGKTPOHHOH CTPYKTYPBI
MOJIEKYJIIPHBIX CUCTEM;
- OCHOBHBIC B3aWMOCBSI3U MEXIY SJIEKTPOHHOU CTPYKTYpOH M (PU3NKO-XHUMUUYECKHUMH CBOMCTBAMHU
BEILIECTB, JIEXKAIlME B OCHOBE YIPABIICHUS CBOMCTBaAMU;
- BO3BMOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUUYECKHX PACUETHBIX METOJIOB M 00JaCTH
UX TPUMEHHMOCTH.

Ymemo:
- TPUMEHSATHh KBAHTOBO-XMMHYECKHE TMOJAXOJAbl M METOABl JJIsl pacyera, WHTEpPHpEeTaluu U
MIPEICKA3aHMs CTPOCHUS W CBOMCTB MOJICKYJISIPHBIX CHCTEM.

Bnaoemy:
- DJIEMEHTAPHBIMU HaBBIKAMH TIPUMEHEHHUS KBAaHTOBO-XUMHYECKHX TIOJXOJIOB U METOJO0B U
WHTEpPOpPETAllM  pPe3yJbTAaTOB MPHU PEHICHUH MPAKTUYECKUX TEXHOJNOTMYECKUX 3aJad |
CTaHJAPTHHIMA KBAHTOBO-XHMHUUYECKHMH KOMITBIOTEPHBIMHU ITPOTpaMMaMH.
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3 Kpartkoe coaep:xanue TUCHUILTHHBI
Beeoenue. [lpeamer kBaHTOBOM XUMHUU. PO KBAHTOBOM XUMUM B OMIMCAHUN XUMHYECKUX SIBJICHUIN
U 1poleccoB. B3anMocBs3b KilacCHYECKON M KBAHTOBOW MOJIENIEN MOJIEKYI.
Pazoen 1. Obwue nonosicenuss Keanmosou xumuu
1.2.  OcHosHble npubnudICeHUs.
OcHOBHbBIE TOJOXEHUSI KBAaHTOBOM MEXAaHUKU. BapuallMOHHBIM METOJ HaxXOXKIEHMSI BOJHOBBIX
bynkuii. [IpubmmkeHne He3aBUCUMBIX YacTUIl. MeToJ caMOCOTIaCOBAaHHOTO IOJISI Ui aTOMOB.
[TpubnmxeHre NEHTPAIbHOIO NOJIA. ATOMHBIE OPOUTANIN U UX XaPAKTEPUCTUKHU.
1.3. OaHO3JEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJTHOBbIE (DYHKIIMH U METOJIBI X pacyera.
AHTHCUMMETPUYHOCTD  3JIEKTPOHHOW BONHOBOW  (yHKimu. CrnuH-opOuTamu. [lerepMuHaHT
Crnetitepa. Benenue B metonasl Xaptpu-Poka u Teoputo ¢yHKuuoHansa miotHoctu (TOII),
XMUMHUYECKass TPAKTOBKA Pe3yJIbTAaTOB. DJEKTPOHHBIC KOH(PUTYpAllM aTOMOB C TOYKH 3PECHHUS
KBaHTOBOU XWMHH.
Pa3zoen 2. Memoouvl monexkynapHot K6aHMoBOU Xumuu
2.1. MonekyJaisipHas CTpYKTYypa, SJIEKTPOHHAsI KOPPEISIIUL.
[Tpubmmxenne bopua-OnnenreliMepa, aanadaTUUECKU MOTEHLMAA U IOHATHE MOJEKYJISIPHOU
cTpyktypbl. Metonbl Xaptpu-®oka u TOIl nmns monekynsl. [Ipubmmkenne MO JIKAO.
DJNeKTpoHHass Koppelsinus. MeTroa KOHPUTypallmoHHOTO B3auMOJCHCTBUA. Teopus BO3MYIIEHUH.
Pacuer sHepruun quccouuanuym XUMHUYECKUX CBS3EH.
2.2. Hesmnupuueckue u Noay3MINPUYECKUE METOIBI.
Hepapxust METOJJOB KBaHTOBOM xumuu. Hesmmupuueckas kBaHToBas xumus. basuchbie QyHKUINUN
JUTIE HEOMIMPUYECKUX PAacdyeToB. ATOMHBIE U MOJICKYJISIpHBIE Oa3ucHble HaOOphl. Ponb 0a3ncHBIX
byHKIMI B onrcaHuu CBOMCTB Monekyd. [lomyammnupudeckue metonsl. BagenTHoe npubinxeHue.
m-3JieKTpoHHOe npubmwkenue. Meron Ilappusepa-Ilonna-Ilappa. IlpocToit u pacmmpeHHbINH
MeTo/bl XIOKKelsd. TOYHOCTh KBAHTOBO-XUMHUYECKUX PACYETOB CBOMCTB MOJIEKYIJI.
Pazoen 3. Xumuueckas cesa3b u mescmonekyisapuvie 63aumooeucmeus
3.1. XuMuueckast cBsI3b 1 MEXKMOJIEKYJISIPHBIE B3aUMOACHCTBUSA.

OpOuranbHasi KapTUHAa XUMUYeckoW cBA3M. KOHCTpyKTHBHas U  JI€CTPYKTHUBHAs
uHTepdepeHys opOutaneil. MonekynspHble OpOWTAIM M MX CHUMMETpUIiHAs KiacCUpUKaIS.
Koppensitionnbsle guarpamMmbl. DJIEKTPOHHbIE KOHQUIypaluu ABYXaTOMHBIX MOJIEKYJI. AHalIu3
3aceneHHocTell opouTaneit mo Mamukeny. [ToHsTue o 3apsiiax U MOpsIKax CBA3EH.

[IpocTpaHcTBEHHOE pachlpesielieHue 3JEKTPOHHOM IJIOTHOCTM W XUMHUYECKas CBS3b.
MexmonekynsipHble B3auMoaecTBus. JleopmainoHHas 3MeKTpOHHAs! IIIOTHOCTb.
3axniouenue. KBaHTOBass XMMHMsSI KaK HHCTPYMEHT IIPOTHO3a B XUMUHU.

OO11ee KOMUYECTBO pa3zenoB — 3.
4 O0beM yueOHOH THCHMIIINHBI

O0bem 1M CHMIIIMHBI
Bup y4yeoHoii padoThI Axax | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTh TUCHMIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexmun 0,445 16 12
[TpakTuueckue 3anstus (113) 0,445 16 12
JIaGoparopusie pabotsl (JIP) - - -
CamocrosiTesibHas paéora 2,11 76 57
KonTtakTHas camoctosiTenbHas pabora 0,4 0,3
2,11
CamocTosTenbHOE H3YUYEHHE Pa3/IeI0B JUCIIUILINHBI 73,6 56,7
Bua koHTpOJIS: 3a4eT ¢ OLEHKOM
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AHHOTAIUsA pado4yeil MPOrpaMMbl JUCUUILIIMHbBI
«IKO0JIOTUS B TEXHOJIOTHU MaTePUATI0B COBPEMEHHOI IHEPreTHKN»

1 Heab JMcHUIMHBI — GOPMHUPOBAHNE KOMITJIEKCA 3HAHUH, MO3BOJIAIOLINX OLEHUTh PUCKH
OT XO3SIICTBEHHOW JESATEIBHOCTH YEJIOBEKAa W COIMYTCTBYIOIIUX € (PaKTOPOB XHUMHUYECKOTO U
(Gu3n4ecKoro BO3JEHCTBHSA, a TaKKe MPEAJIOKUTb HOBBIE IPOLECCHl, IO3BOJSIOIIUX CHU3UTh
TEXHOTCHHBIN PUCK U ymepO OT Hero.

2 B pe3yabTaTe H3y4eHHUs1 JUCHUILINHBI 00y4aI0IHIiCS T0JI/KEeH:
Obnadamye cneayomUMU KOMIIETCHIUAMU U HHAUKATOPAMH UX TOCTH KEHUS:
VK-8.1; VK-8.2; [IK-3.3
3namo:
—BUBI (PAKTOPOB BPEIHOTO BO3/ICHCTBHS;
—KJaccu(pUKaLUIO, UICTOYHUKH U OOBEKTHI PUCKOB;
—0COOEHHOCTH PHUCKOB XHUMHUYECKOTO W (U3MYECKOTO (B TOM 4YHCIE PaTHAIMOHHOTO)
BO3/ICHCTBUS HA YEJIOBEKA U OKPYIKAIOILYIO Cpey;
—OCHOBHBIE KOHIIETILIUU YIIPaBJICHUS pUCKAMU;
—KOJINYECTBEHHbIE METO/Ibl aHAJIN3A PUCKA.
Ymemy:
—onpenenats BJAKp ;. XUMUYECKUX COETMHEHUH;
—omnpenenath XI1Keop. XAMIUYECKUX COCTUHCHHIA,
—PaccUUTHIBATh AKTUBHOCTH PaJIMOAKTUBHOIO Ipenapara;
—paccuuThIBATh MHAUBUAYAIbHBIA PUCK HA OCHOBE CTATUCTUYECKUX JTAHHBIX.
Braoemy:
—METOJIMKOM YKpPYHNHEHHOM OLIEHKH 3KOJOr0-3KOHOMUYECKOro YyIiiepda OT 3arpsi3HEeHus
OKpYKaroIlel Cpeibl MPEANIPUATHEM.

3 Kpartkoe conep:kanue JMCIHIITHHbI
Pazoen 1. Tokcuxkonozusa u Xumuueckuil puck
McTouHNKM  CyIIeCTBOBaHUSA KW3HM Ha 3emiyie. KpyroBopoTbl BemeCcTB B IPHUPOJE
(OMOreoXNMHUYECKUE IUKIIbI).
®dakTopbl BpegHOro BozaeiicTBuA. Oco0oe MeCcTO XMMHMYECKMX HayK B OMNHMCAaHUU BPEIHOIO
BO3JICUCTBUS. YUEHHE O BPEIHOM JICHCTBUM BEILIECTB.
Tokcukonorusa. Hampasnenus Tokcukonoruu. Bpennoe BemectBo. OQQexTsl Bo3aeHCTBUSA
BEIIECTB: KCEHOOMOTHKH, 3aMEHsieMble BellecTBa. TOKCMYHOCTh M omnacHocTh. Kiaccudukanus
BpenHbIX BeniecTB. LDso, LCso. KpuBas «go3a-agdext». MexaHusm JeicTBUsl BpeHBIX BEIIECTB.
@a3bl BO3ICHCTBUS BPEIHBIX BELIECTB.
Tokcukomerpusi. IloporoBass u OecroporoBas koHuenuuu. I'omeocta3. OOparHas CBS3b.
TonepaHTHOCTB.
ITAK. TIOK .., ITIIKwp., IIAKp.5., BAKs IIIKs, IIIK, x., BIIK, XIIK, BII.
OMIUpUYECKHE TMpaBWiia OLIEHKHM TOKCUYHOCTH coeAuHeHH. (OCcoOEHHOCTH TMOBTOPHOIO
BO3/ICUCTBUS BPEIHBIX BEIIECTB: aganrtauus, kKymyssinus. Cencubunuzanus. KomOuHMpoBaHHOE
JIEMCTBHE BPEIHBIX BEIIECTB: CyMMAIlUs, CHHEPTHU3M, aHTarOHU3M.
XVWMUYECKHME  OMACHOCTH. XHMMHMYECKHE  ONAcCHOCTM  HOBBIX  TexHosorui. OmnacHocTH
HAaHOTEXHOJOTHH. JIeCTBUS IO CHUKEHUIO XMMUYECKOTO PUCKA.
Pa3zoen 2. Honuzupyrouiee uziyuenue u paouayuoHHblil puck
Knaccudpukanus wmsnydenuit. Knaccudukanus moHumsupyroumx usnydeHuid. Hyxmun. M3otormsl,
u300apbl, W30TOHBL.  PanmoaktuBHOCTh. CTaOmibHble U pajAMOHYKIHAbL.  McrouHuku
paavoHYKJINIOB. PannoakTuBHbIN pacnaj. THUIIBI paIMOAKTUBHOIO pacnaja. 3aKOH paJuO0aKTHBHBIX
cMeleHni (mpaBuiIo paauoakTuBHBIX cmemeHnid Coxnu u DasgHca). PaguoakTUBHBIE DPSJIBL
[TponuKaromiasi crtocOOHOCTh HOHU3UPYIOMINUX U3TyUYCHUM.
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3akoH pagumoakTHUBHOro pacrana. IlocrosHnas pacnaaa. Ilepuon momypacmama. CpenHee Bpems
JKU3HU. AKTUBHOCTb.

Henenue sinep. Anepuble nenueie peakiuu. SAnaepusiii B3peiB. Kputndeckas macca. [Topaxaromue
daxTopsl siaepHOTO B3pbIBa. AnepHblii peakrop. [Ipuponusiii siaepubiil peaktop B Oxino. AToMHas
anektpoctanius. Dddexr BaBunosa — YepeHnkona.

OddexTsr nelcTBUS MOHU3MPYIOIMUX U3nydeHuil. [lormoménnas mo3a. DKCHO3WIMOHHAS J03a.
OKBUBaJeHTHas J03a. OQQeKkTuBHas SKBUBaJICHTHas Jo03a. KomnektuBHas d>(deKkTuBHas
SKBUBAJICHTHAs f03a. [IpenenbHo nomyctumas ao3a.

Pazoen 3. Ananu3z puckos

YcroitunBoe paszButue M OezomacHocTh. OmnacHocTh. TakcoHomusi omacHocted. Kiaccugpukarus
puckoB. Ilpuponubiii puck. TexHOreHHbIH puCK. PamguanmoHHbIA pUCK. XHUMHYECKHI PHUCK.
OCHOBHbBIEC TIPUHIMUIIBI OIIEHKU pHUCKA BO3JECUCTBHUS XUMHUYECKUX COCAMHEHHH. XUMHUYECKHM
KaHIEPOT€HHBIN PUCK. XMMUYECKUN HEKAHIIEPOTEHHbBINA PUCK.

Knaccudukanus ypoBHeld pucka. lleneBoit puck. KoimyecTBeHHBIE METONBI aHAJIA3a PHCKA.
HepeBo coObiTHiA. [[epeBo 0TKa30B.

WunuBunyansaeiii  puck. KosmmextuBbld  puck. ComumanbHbii  puck. [loTeHnumanbHbIM
TeppuTopuanbHblii puck. @onoBeid prck. Konuemnius abcomtotHoi Oe3onmacHocTu. Konuenuus
npuemiieMoro pucka. KpyrnHble TexHoreHHble KatacTpodnl. OIleHKa, aHAIU3 W yIpaBICHUE
PHUCKOM.

4 O0beM yueOHOM IMCUMILINHBI.

O0beM TMCUMILTHHBI
Bup yuyeoHoii padoTsi Axax. | Acip.
3E
4. 4.
OO0mas Tpy10eMKOCTb 1M CHUILIHHbI 2 72 54
KonrakTHasi pa6oTa — ayAuTOPHbIE 3aHATHSI: 0,9 32 24
Jlexmun 0,45 16 12
[IpakTuueckue 3anstus (I113) 0,45 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocrositeibHas padora 1,1 40 30
KonTakTHas camocrosiTesbHas padoTa 11 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/IeT0B JUCIUILIMHbI ’ 39,8 2985
Bua koHuTpoJIs: 3a4er

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI

«OCHOBBI DKOHOMHKH H YHpaBJICHUS MPOU3BOACTBOM B TEXHOJJIOI'HM MATEPUAJTIOB
COBPEMEHHOM YHEPreTHKI)

1 Heab AWMCHMIVIMHBI — TIOJyYe€HHE CHUCTEMbl 3HaHMM 00 HSKOHOMHYECKHX
3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHMSI TPOMBIIIJIEHHOT'O IPOM3BOJCTBA B CUCTEME HAllMOHAILHOM
HKOHOMHKH, (POPMUPOBAHHE YKOHOMHUECKOTO MBIIIUIEHUS U UCIOJIb30BAHNE TIOJTYYECHHBIX 3HAaHUN B
MIPaKTHYECKON EATEIbHOCTH.

2 B pe3yabTaTe H3y4eHUs] JUCHHUIINHBI 00y4AI0IHIiCS TO0JIKEeH::

Obaaoams cliefyOMUMHA KOMIETEHIIMSIMA U HHIAUKATOPAMH UX JOCTHKECHHUS:

VK-3.2; VK-3.4; VK-3.5; VK-3.7; VK-3.8; VK-10.1; VK-10.2; YK-10.3; IIK-6.1; IIK-6.2; IIK-6.3
3namo:

- OCHOBBI ’KOHOMHMYECKON KYJIBTYPHI, B TOM YHCIie (PUHAHCOBOI rPaMOTHOCTH;

- OCHOBBI POCCHUHCKON IPAaBOBOM CHCTEMBl M POCCHUHCKOTO 3aKOHOAATEIbCTBA, IMPABOBBIE U

HpPaBCTBEHHO-3TUYECKHUE HOPMBI B chepe mpodhecCHOHAIBHON eI TeIbHOCTH;
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- MPaBOBBIC HOPMBI, PETYJIUPYIONIHUE OTHOIICHUE YEJIOBEKa K YEIOBEKY, OOIIECTBY, OKPYKAIOIICH
cpene;
- OCHOBHBIE KaTETOPUH U 3aKOHBI SKOHOMHKH;
- OCHOBBI 3KOHOMHUYECKOW JESITeIBHOCTH MPEINPUSTHS, €T0 CTPYKTYpPY M OTPACIICBYIO CHEIH(HKY;
KJIAaCCU(UKALIMIO MPEANPHUATHH TI0 TTPABOBOMY CTaTyCY;
- COJIep’KaHMe STaoB Pa3pabOTKU ONEPATUBHBIX TUIAHOB PabOTHI MEPBUYHBIX MPOU3BOJICTBEHHBIX
MoApa3AeICHUN.

Ymemo:
- WCTOJIb30BaTh 3HAHHUSI OCHOB SKOHOMHKH TIPH MPHHSATHN OOOCHOBAHHBIX PEIICHUN B PA3TUYHBIX
001aCTIX NCATCIBHOCTH;
- HCTIOJIb30BaTh 3HAHUS OCHOB YKOHOMMKH ITPH PEIICHUU ITPOU3BOJICTBEHHBIX 33714,
- OCHOBaMH XO035MCTBEHHOT'O M 9KOJIOTMYECKOT0 MpPaBa;
- MPOBOJINTH TEXHUKO-3KOHOMHUYECKUIA aHAJIN3 HH)KCHEPHBIX PEIICHHM.

Bnaoemn:
- HaBBIKaMH BBIOOpA IKOHOMUYECKH 000CHOBAHHBIX PEIICHUH B Pa3IMYHBIX 00JACTAX
JKH3HEICATCILHOCTH;
- METOJaMH Pa3pabOTKH MPOU3BOJACTBEHHBIX ITPOTrPAMM M IUIAHOBBIX 3aJaHUH IS TIEPBHUYHBIX
MIPOU3BOJICTBEHHBIX MMOPA3ACIICHUN;
- HaBBIKaMH BBIOOpA YIKOHOMHUYECKH 000CHOBAHHBIX PEIICHUH C Y4ETOM MMEIOITUXCS OTPAaHUYCHHH.

3 Kpartkoe coaep:xxanue JUCUUIIIHMHBI

Pasnea 1. Beenenune. OCHOBBI PbIHOYHOH IKOHOMMKH

Tema 1: DxoHOMHUECKHE MOTPEeOHOCTH, Oiiara U pecypchbl. DKOHOMHUYECKHE CUCTEMBI M MX
cyurHOCTh. OOIIeCTBEHHOE MPOM3BOJICTBO M SKOHOMHUYECKHE OTHOWIEHHS. [IpoW3BOJICTBEHHBIE
BO3MOXXHOCTH O0IlIeCTBa U HSKOHOMUYECKUU BbIOOp. KprBas mpou3BOACTBEHHBIX BO3MO>KHOCTEH.
3aKoH yOBIBAIOIIEH TPEICITBPHON TOJIE3HOCTH. THITBI U MOJACITH SKOHOMHUYECKHX CHCTEM. DJICMEHT
HSKOHOMUYECKON CUCTeMBbl. TpaauliMoHHas SKOHOMHUYeckas cucrteMa. CoOCTBEHHOCTh: (HOPMBI U
MyTH UX peoOpa3oBaHMUsL.

Tema 2: PeIHOYHBIM MeXaHM3M cripoca U mnpenoxkeHus. CoBepleHHas U HECOBEpUICHHAas
KOHKypeHIUU. ToBapHBINA (PHIHOYHBIN) THIT OOMIECTBEHHOTO MPOU3BOACTBA. CyITHOCTh U YCIOBHS
BO3HUKHOBEHHUSI pbIHKA. BUJIBI PBIHKOB U UX CTpyKTypa. OyHKIMU pblHKA. TOBap M €ro CBOMCTBA.
Cnpoc u mpeanoxxeHue Ha pblHKe. [loHSATHE «3JaCTUYHOCTB». DJIACTUYHOCTH CIpoca H
NpeAJIOKEeHUs, ToueuHast U AyroBasi. COBEpIlIEHHAs] U HECOBEPILICHHAs] KOHKYPEHIIMU. MOHOMNOuSI.
Maxkcumu3zanusi NpuObUTM MOHOTIONIHUCTOM. OJIUTOMOIHS.

Tewma 3: [loHdTHEe  HAaUMOHAIBHOW  SKOHOMMKH,  OCHOBHBIE  MAaKpOAKOHOMUYECKHE
noka3arenu. [IoHATHS COBOKYMHOIO CIpOCa M COBOKYITHOTO MPEIOXKEHHS, (haKTOpPbI, BIUSIOLINE
Ha ux u3MeHeHus. [loTpebnenus u cOepexxkeHrs. DKOHOMHUECKHH Kpyroobopot. IIpousBoacTso,
obmeH u pacrnipenenenue. [lotpednenue, coepexenre, MHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: ®unancoBas cuctema W (pUHAHCOBas MONWTHKA oOOIIecTBa. [ ocygapCTBEHHBIM
OI0/KET M TOCYIapCTBEHHBIN A0T. Hamorn u HajmoroBas cucrtema.

Pa3zpnen 2. DxoHOMHYECKHE OCHOBBI YIIPABJICHHUSI IPOU3BOACTBOM

Tewma 5: Tlpennpusitue Kak CyOBEKT PBIHOYHOTO XO35SHUCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX  TpPOSBICHUS Ha  MpeAnpusTaU. Ponmp  crnenuanucra  XUMHYECKOM
npoMbIuIeHHOCTH. [Ipennpustre B cucteMe peIHOYHOM SKOHOMUKH. [Ipeanpusitiue — Kak CyObeKT
U 00BEKT MpEeANPUHUMATENHCKON MeATEIBHOCTH. 3aKoHOJAaTenbHass 0a3a MpeanpUHUMATEThCKOM
JeATeTbHOCTH. HopMaTHBHO-TIPaBOBBIE aKTHI, PETVIAMEHTHPYIOIIUE ACATEIHHOCTh MPEITPHUSITHS.
OpranuzanuoHHO-TIPaBOBbIE  (OPMBI  TPEANPUHUMATEIBCKON AESITETbHOCTH W KPUTEPUU UX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHEIIIHSISI 1 BHYTPEHHSISI Cpe/ia IPEANPUSITHS.

Tema 6: MarepuanbHo-TexHUYecKkass 0aza mpousBojacTBa. ChIpbeBass U TOIUIUBHO-
JHEpreThueckas 0aza  XHUMHUYECKHX  MPOM3BOJACTB. [Ipom3BojacTBeHHass mporpamMma u
MPOU3BOJICTBEHHAS MOIIHOCTh MpeanpusaTus. KauyecTBo M KOHKYPEHTOCTIOCOOHOCTH MPOTYKITHH.
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DKOHOMHYECKOE 000CHOBaHHME BHIOOpA CHIpbsl M TOIUIMBa. Pecypcocbepexenre. AbTepHATUBHBIE
VCTOYHUK CBIpbs ¥ 3Hepruu. OpraHuzanus cCKiIajcKkoro Xo3siicTaa.

Tema 7: MarepuanbHO-TEXHUUYECKHE pecypchl Tpeanpustis. OCHOBHBIE IPOU3BOICTBEHHbIE
(OHIBI XUMHUYECKUX MPENNPUATHI: OHATHE, KIACCUPHUKAIUA U CTPyKTypa. [IoHsATHE U CTPYKTYpa
OCHOBHBIX cpeAcTB. OIleHKa OCHOBHBIX CpeICTB. MeTo/ibl OLIEHKH OCHOBHBIX (oHI0B. [Tokazarenu
UCTIOJIb30BaHUSI OCHOBHBIX IPOM3BOICTBEHHBIX (hOHIOB. MI3HOC M aMOpTH3aIisl OCHOBHBIX (DOHJIOB.
Ounenka  5((}eKTUBHOCTH  HUCHOJB30BAaHUS ~ OCHOBHBIX  TMPOHM3BOJACTBEHHBIX  (DPOHIOB.
Bocnpon3BoacTBo OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpencTBa MPEANPUSATHS: MOHATHE, COCTaB U
cTpyktypa. Hcrounuku QopmupoBanusi 000poTHBIX cpeacTB. OOopaunBaeMoCTb OOOPOTHBIX
cpenctB. MarepuanpHbie 3amackl Ha mpeanpusatud. OmnpenercHue MOTPEOHOCTH B OOOPOTHBIX
CpencTBax.

Tema 8: TpynoBeie pecypcel npeanpusarus. IlepcoHan npennpuatus U €ro CTPyKTypa.
OcHOBBI OpraHu3aluu Tpylda Ha Opeanpustid. DPQPEeKTUBHOCTh HCIOIL30BAaHUS MEpPCOHANA U
pabouero BpemeHu. [Ipon3BoauTenbHOCTh Tpyia U omaTta Tpyaa. Opranu3zanus 3apad0THOM MIaThl
Ha npeanpustud. CocTaB M CTPYKTypa MPOMBIILIEHHO-IIPOU3BOACTBEHHOIO IE€PCOHANIA.
[Tpon3BOAUTENBHOCTh TPYJa: MOHATUE, MOKa3aTeaud U METOAbl M3MepeHus. MHauBuayanpHas u
oOlIeCTBeHHAsT ~ MPOM3BOAUTEIBHOCT,  TpyAa.  Pe3epBbl W (pakTOpbl  TOBBIMICHUS
IIPOU3BOIUTENILHOCTH Tpyaa. @OpMBbI, CUCTEMBI U Pa3Mep OIUIAThl TPY/Ja HA MPEANPUATHH.

Paznen 3. TexHNKO0-9KOHOMHMYECKH A AHAJIU3 MHIKEHEPHBIX PeleHnii

Tema 9: Jloxoasl ¥ pacxoibl Ha MPOU3BOJACTBO, U PEATU3ALUIO MPOLYKIUHU MPEATIPUATHS.
W3nepxku  TpOU3BOJACTBA  MPOAYKIUH  (ce0ecTOMMOCTh), NpUOBLIb, PEHTAOETbHOCTh H
neHooOpazoBanue. IloHsATue 3aTparbl Ha OPOU3BOJACTBO U PEATU3ALUI0  MPOLYKIHUH
(cebecTouMocTb). Buasl u 3Hauenue kinaccudukanuu 3arpatr. CTpyKTypa 3aTpaT Ha IPOU3BOICTBO
U peaM3alMi0 MNPOAYKIHH. TEXHHUKO-DKOHOMHUYECKHUU aHaldu3 HWHKECHEPHBIX  PELICHHI.
OcoOeHHoCcTH pacueTa 3aTpaT Ha MPOU3BOJACTBO M PEANM3ALMI0 MPOIYKIUU B KOMIUIEKCHBIX
pou3BoJcTBaX. OCHOBHbIE IIyTH CHIKEHHMS 3aTpaT Ha HPOU3BOJACTBO HPOAYKIMH. JlOXObI
npeanpustus. [TonaTue npuodbUIM M 10X0/a NPEANPHUATHS, METO/IbI X pacueTa. PeHTabenbHOCTbD,
ee BUbI U MEeTO/1bI pacyeTa. [IyTu noBbiieHus: IpuOBLIN U peHTa0eIbHOCTH Ha MPEANPUATHUSX.

Tema 10: IlenooOpa3zoBaHue u IieHOBas MoyMTHKA. LleHa Ha MPOAYKUUIO M TPUHIUIIBI
neHooOpaszoBanusa. Bunel nen. CTpykTypa LieHBI, cucTeMa IeH. B3auMocBsA3M IIeH U U3JEpKEK.
IlenoBas nonutuka. Pa3paboTka 11eHOBOW CTpaTeruH.

Tema 11: ®uHaHCOBO-KPEAUTHBIE OTHOLIEHUS MPEANPUATUN U CHUCTEMa HAJIOT0O0I0XKEHHUS.
[TonsiTHe, cocTaB U CTpYKTypa GuHaHCOB npeanpusTus. [Ipuniunel Hanoroo6snoxenus. Hamoru u
IUIATE€XKHU, YCTAaHOBJIEHHbIE 3aKOHOJAATEIbCTBOM: BHJIbI, CTaBKM, OOBEKTHl HAJOTOOOJIOKEHUS U
CPOKH YIUIaThl HAJIOTa B OIOJDKET.

4 O0bem yueOHOH TUCHMIINHBI

O0bem 1M COMIIIMHBI
Bua yuedHoii paGoTnl Axan. | Acip.
3E
4. 4.
O01mast Tpy10eMKOCTh TUCHMIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
Jlexmun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTtopHsbie padoTsl (JIP) - - -
CamocrositesibHas padora 2,10 76 57
KonTtakTHas camocrositenbHas paborta 0,4 0,3
2,10
CamocTosTenbHOE H3YUYEHHE Pa3/ie0B JUCIUILIHHBI 73,6 56,7
Buj HTOrOBOro KOHTPOJIS: 3ader c oneHkoM
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AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILIIHHBI
«ConmnanbHO-IICUX0JIOTHYECKHE OCHOBBI NPO(ecCHOHAIBLHOI0 PA3BUTHS»

1. Heap qaucuunauHbl — GOpMUPOBAHUE COLIMAILHO OTBETCTBEHHOM JIMYHOCTH, CIOCOOHOMN
K CaMOOpPraHu3alliid M pa3BUTHIO, YMEIOIIEH BBICTPAWBATh U PEAIM30BbIBATH CBOIO JKU3HEHHYIO
CTpaTeruio, CocoOHOM yNnpaBisTh CBOMM BPEMEHEM B HOBBIX COLMAIBHBIX PEATHsIX, B YCIOBHIX
HETPEPHIBHOTO 00pa30BaHMsA, YMEIOMIEH OCYIIECTBIATh COIMAIbHOE B3aMMOJACWUCTBUE, BKIIOYAS
KAaTErOPHIO JIMI] C OTPAaHUYEHUSMH I10 3/10POBbIO, U PEAIM30BBIBATH CBOKO POJIb B KOMAH/IE.

2. B pe3yabTraTe ndydyeHus TUCUUILUIUHBI 00y4AIOIIMIACS 10JIKEH

OO6nagarh CIeAYOUMMI KOMIIETCHIUSAMA U MHAUKATOPAMH UX JTIOCTHIKCHUS:
VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-3.7; VK-3.8; VK-6.1; VK-6.2; VK-6.3;
VK-6.4; VK-6.5; VK-6.6;, VK-6.7; VK-9.1; VK-9.2; VK-9.3; IIK-6.1; I[IK-6.3

3namo:

— CYIIHOCTh IpPOOJIEM OpraHu3alMy U CaMOOPraHW3alUU JMYHOCTH, €€ IMOBEACHUS B
rpymIe B yCIOBUSX COBPEMEHHOTO O0IIEeCTBA U HEMPEPHIBHOTO 00Pa30BaHMUS;

— METOJbl CaMOOPraHW3allMM W Pa3BUTUS JUYHOCTH, BBICTpAMBAHUS U peaju3aluu
TPAEKTOPUHU CAMOPA3BUTHUS, BEIPAOOTKHU II€JICTONIaraHusl 1 MOTUBAIIMOHHBIX YCTAHOBOK, Pa3BUTHUSA
KOMMYHHKATUBHBIX CIIOCOOHOCTEH U MOBEJCHUS B TPYIIIIE;

— OOIIyI0  KOHIIEMIMIO TEXHOJIOTMH  OpraHu3alli BPEMEHH W  TOBBIIICHUS
3(h(HEeKTUBHOCTH €T0 UCIIOIb30BAHUS;

— METOJMKHU M3Y4YEHUS COIUAIBHO-TICUXOJIOTHIYCCKUX SIBJICHUN B cepe yrmpaBIcHHS U
caMOYIIpaBJICHUsI TIMYHOCTH, TPYMIIbl, OPTraHU3AIUY;

— 0COOEHHOCTH MOBEICHHUS YWICHOB KOJUIEKTUBA C OTPAHUYCHUSMH IO 3I0POBBIO.

Ymems:

— MJaHUPOBATH U PELIaTh 33JJa4l TUYHOCTHOTO U MPOQPECCHOHAIBHOTO Pa3BUTHS;

— aHAJIM3UPOBaTh CBOM BO3MOXKHOCTM U OrPAHUYEHMS, HCIOIb30BATH METOMbI
CaMOJMarHOCTUKHU, CAMOITO3HAHMS, CAMOPETYJISIIIUN U CAMOBOCITUTAHUS;

— yCTaHaBJIHMBaTh C KOJUIeramu (OAHOTPYNITHUKAMM) OTHOIIEHUS, XapaKTePU3YIOIIHeCs
3¢ (HEeKTUBHBIM YPOBHEM OOIIEHUS;

— TBOPYECKH MPUMEHATH B PEHICHUWU MPAKTUUYECKUX 3a7a4 MHCTPYMEHTHI TEXHOJIOTHI
OpraHu3alii BPEMEHH U MOBBIIIECHUS Y()(PEKTUBHOCTH €T0 UCTIONb30BAHUS

— B3aMMO/JICHCTBOBATH C YJICHAMHU KOJUIEKTUBA C OTPAHUYEHUSIMHU T10 3/I0POBBIO.

Braoemy:

— COLMAIBHBIMU M TICUXOJIOTHYECKUMHU TEXHOJOTHUSMHU CaMOOpPTaHU3AIlMd WU Pa3BUTHS
JTUYHOCTH, BHICTPAUBAHUS U PEATM3AIIUN TPACKTOPUH CAMOPA3BUTHS;

— UHCTPYMEHTAMHM OINTHMM3ALMU HCIOJb30BAaHUS BPEMEHM, HABBIKAMU I[JIAHUPOBAHUS
JMYHOTO U Y4eOHOr0 BpEMEHH, HaBBIKaMH caM000pa30BaHus,

— TEOPETUYECKUMH U TPAKTUYECKUMU HaBBIKAMHU TPEAYNPEKIACHUS € pa3pericHus
BHYTPUIIMYHOCTHBIX U TPYNIOBBIX KOH(INKTOB;

— crmocobamMy MOTHBAIlMM WJICHOB KOJUIEKTHBA K JUYHOCTHOMY U TpOodhecCHOHATHLHOMY
Pa3BUTHIO;

— CHOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIIIEHHWIO B KOMaHje, pPepIESKCUH CBOETO
MOBEJEHUS U JIHJIEPCKUMH KauyeCTBAMU;

— TMpUeMaMH aHalIu3a COOCTBEHHBIX JCUCTBUHN IMPH OOIICHWH C WICHAMH KOJUIEKTHBA C
OTPAaHUYEHUSIMHU T10 3/I0POBBIO.

3 Kpartkoe conep:kaHue JMCIHHIITHHbI
Pazoen 1. Obwecmso: nHosvie ycro8us u paxmopul pazeumus IU4HOCMu
1.1 CoBpemeHHOE OOIIECTBO B YCIOBHSIX IJI00amu3aiui 1 HHPOPMATU3ALIUH.

142



1.2 CouuanbHble NPOLIECCHI

1.3 WHcTUTYTHI cOlMann3aiuy JUYHOCTU

1.4 NuctuTyT 0Opa3oBaHus

1.5 ConmanpHasi 3HAUUMOCTH TPO(ECCHH.

1.6 «Mos npodeccust B COBpEMEHHOM POCCHICKOM OOIIIECTBE»

Pasoen 2. Jluunocms. Coyuanvhsie u ncuxoiocudeckue mexHoiocul CamoopeaHu3ayu u
camopazeumuisl

2.1 Ilcuxonorust TMYHOCTH

2.2 Crpareruu pa3BUTHS U CAMOPA3BUTHUS JIUYHOCTH

2.3 Camoopranu3auus 1 caMmopean3anus JUIHOCTH

2.4 JIMYHOCTH B CHCTEME HEMPEPHIBHOTO 0Opa30BaAHMS

2.5 llenemonaranue B JUYHOCTHOM H TPO(ECCHOHATBLHOM pa3BUTUU. [IpakTHKym
«IlocTpoenue kapbepbi».

2.6 OcoOeHHOCTH KOMMYHMKAIIMOHHBIX B3aHUMOJICUCTBUI C WIEHAMH KOJUIGKTHBA C
OTPaHUYEHUSIMU TIO 3/I0POBBIO: 3THUYECKHWE HOPMBI, HPABCTBEHHO-IIPABOBHIC MPUHIIUIIBI, MPaBUIIA
oOLIeHMS.

Paszoen 3. I'pynna. CoyuanvHvle u ncuxonocuieckue mexHouiocuu 2pynno8o2o no8eoeHus u
Jauoepcmea

3.1. Konnextus u ero popmuponanue. [Ipaktukym «Ilcuxonorust oOuieHus»

3.2. Ctunm pykoBoacTBa u nuaepcrsa. [Ipaktukym «KomangoobpazoBanue. JIngepcTBo»

3.3. IIpaktukym «YmpaBieHre KOH(OIUKTHBIMHU CUTYallUsIMH B KOJUIEKTHBE)

3.4. IlpakTukyMm «MOTHUBBI IUYHOCTHOTO POCTa»

3.5. CounanbHO-MICUXOJOTHYECKOE OOecreueHne ymnpaBieHUs! KOJUIEKTHBOM. [IpakTukym
«MckyccTBO ynpaBisiTh COO0M»

OO611ee KOJIMYECTBO pa3IciioB 3.

4. O0bem y4eOHOH JUCHUIIIMHBI

O0bem 1M CUMIIIMHBI
Bup yueOHoit padoThl Axan. | Acip.
3E
4. 4.
OO0mas Tpy10eMKOCTb 1M CHUILITHHbI 3 108 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1,33 48,0 36,0
Jlekun 0,44 16,0 12,0
[Tpaktuueckue 3ansatus (I113) 0,89 32,0 24.0
CamocrosiTesibHas padoTa 1,67 60,0 45,0
KonTtakTHas camocTosiTenpHas paboTa 167 0,2 0,15
CamocTosTenbHOE H3YUYEHHE Pa3/IeI0B JUCIIUILINHBI ’ 598 | 44,85
Bua kouTpoJs: 3ader

AHHOTanus padoveil NPOrpaMmbl AUCHUNIIHMHBI
«JIabopaTopHbie padoThI 10 OPraHUYECKONH XUMH I

1 Heap nucuMmIMHbI — MPUOOPETEHHE CTYACHTAaMHU OCHOBHBIX 3HAaHWI M HAaBBIKOB IS
OCYIIIECTBIICHUS CUHTE3a OPTaHUYECKUX BEIICCTB.

2 B pe3yabTaTe M3y4eHHs IMCUUILIUHBI 00y4AIOMINICH 10/I2KEeH:

Obnadams CleTyONUMA KOMITETEHIIMSIMU ¥ MHIWKaTopaMu ux noctmwkenus: YK-1.1; YK-
1.5; IIK-2.1,ITK-2.2; T1K-2.3.
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3nams:

—TEXHHUKY 0€30I1aCHOCTH B JIaOOpaTOPUU OPTaHUYECKON XUMUM;

— IPUHITAITBI 6E30MTACHOTO OOPAICHHS C OPTaHUYECKIUMH COSTMHCHUSIMU;

—METO/IbI ¥ BHJIBI XpOMaTOrpaduu ISl ONPEICTICHIS COCTaBa PEaKIIMOHHOW CMECH;

—TEOPETUYECKIE OCHOBBI CIIOCOOOB BBIJCIICHUS, OYUCTKH M WACHTU(UKAIIMA OPTaHUICCKUX
BEIIIECTB;

—9JKCIIEPUMEHTANIbHbIE METOJIbI IMPOBEICHUS OPraHUYEeCKUX pEeaKIHid, MPOTEKAIOUIUX IO
Pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE OOIIME€ METOJWKH B3aUMHOW TpaHchopMammu KJIACCOB OPTaHUYECKUX
COCTUHEHUN.

Ymems:

—MPUMEHITh TEOPETHYECKUE 3HAHUA M OSKCIEPUMEHTAIbHBIE METOJIbl HCCIEAOBaHUS
OpPTaHWYECKON XUMUU TIPU PeIIeHUH MPOodECCHOHATBHBIX 3a/1a4;

—copMynupoBaTh MpoodseMy U OOOCHOBaTh BHIOOP MPHUOOPOB M IKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEI0BAHNUS, TOCTABUTD IEJIH U 33]]a4l U HAMETUTD MTyTH UX TIOCTHKEHUS;

—CHHTE3UPOBATh COEIUHEHUS IO MPEAT0KEHHOM METOJIKE;

—IPOBECTU BBIJCICHUE U OYHCTKY CHHTE3MPOBAHHBIX BEUIECTB HAa OCHOBE TEOPETUUYECKHX
3HAHUH 110 OPTraHUYECKOU XUMUU;

—BBIOMPATH PAIIMOHAIIBHBIN CIIOCOO BBIACICHUSI K OYUCTKUA OPTaHUYECKOTO COSAMHEHUS;

—IPEJICTaBISATh JaHHBIC JAaOOPATOPHOTO HCCIICIOBAaHUS B BHUAC TPAMOTHO OQOPMIICHHBIX
METO/TUK;

—IPOBOJUTH AHANU3 U KPUTHUYECKHU OIICHUBATH IOJIYYEHHBIC SKCIIEpUMEHTAIIbHBIC TaHHBIC,
00001aTh 1 J1e1aTh 000CHOBAHHBIE BHIBOIBI HA 0a3e MPOBEIEHHBIX OIBITOB;

—BBIOpaTh CMIOCO0 MACHTH(PUKAIIUU OPTAHUYECKOTO COSTUHEHUS.

Braoems:

—KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOJIOB OPTaHMYEeCKOW XUMHH IS
pEIIeHUs] KOHKPETHBIX HUCCIEI0BATENbCKUX 3a/1a4;

—9KCIIEPUMEHTATLHBIMA METO/IaMU MTPOBEJICHUS OPTaHUYECKUX CUHTE30B.

—OCHOBHBIMHU METOJaMH UJEHTU(HUKAIIMN OPTaHUYECKUX COeTUHEHUN

—InpuemMamMu 00pabOTKH U BbIICTICHHUS CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OPTaHUYECKOW XMMHH JIJISi COJIEP KATeIbHOW WHTEPIpETaluu
MOJTyYEeHHBIX IKCIIEPUMEHTATbHBIX PE3yIbTaTOB.

3 Kpartkoe conep:kanue JHCIUILTHHbI

Pasoen 1. «IIpasuna u memoow: pabomul 6 1a60PaAMOPUU OP2AHUYECKOU XUMUUY»

1.1 [TpaBuna 6e3omacHoi pabOTHI B 1AOOPATOPUN OPraHUYECKONH XUMUHU

be3omnacHble puemsl U paBuia padoThl B 1a00paTOpUK OpraHUUECKON XUMHUU.

1.2 Metoab! paboTsl B 1a00OpaTOPUH OPraHUYECKONH XUMUHU

OO6mme MeToasl paboThl B TabopaTopuu oprannveckoil xumuu. HarpeBanue. OxnaxaeHue.
IlepememmnBanue.

1.3 JlaGopaTtopHas mocyaa, 000py10BaHHE U IPUOOPHI

Ilocyna, naubonee wacto npumeHsemas B naboparopuu. [Ipubopsl ans omnpenesneHus
temneparypsl miasiaeHus. Becol. Tepmomerp. Porophslil ucnapurens. Pedpakromerp.

Pazoen 2. «Memoowr udenmuguxayuu, ouucmru u 8vl0eneHusi OpeaHUYeCKUx coeOUHeHU»

1.1 Xpomarorpadus

NneHTudukarus opraHndecKuX BEIIECTB MOCPEICTBOM Pa3IMYHbBIX BHUIOB XpoMmaTorpadun
(TCX, xpomarorpadus Ha Oymare, noHooOMeHHast xpomaTorpadus, BOXKX). Ilpumenenne TCX
JUTSL BACHTU(GUKAIIMN OPTAaHUYECKUX COSMHEHNN. AZICOPOSHTHI U AJTIOCHTHI, UcToiib3yembie B TCX.
Bri6op amoenta. O6Hapyxenue BemiecTB. OOHapykeHue BemiectB. Koaddunuent yaepxuBaHus.
Koaddumuent pacnpenenenus. Pabora ¢ kanuuispamu.
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1.2 MeTo1bl OUUCTKH KUAKUX BemecTB. [leperonka

OKCTpakuus, Js U3BJICYCHHUS (BBIACIICHUS]) OPraHUYECKOTO BEIIeCTBAa U3  BOJBL
OKCTpakuusi C TOMOIIBIO JETUTENbHON BOPOHKH. BhICyIIMBaHHE AKCTPAKTOB OCYIIUTEJIEM.
[Teperonka. Buasl neperonku (¢GppakiyoHHa, BaKyyMHasl, TIEPEroHKa ¢ IMapoM, Mpu arMochepHoM
naBieHun). BeicymmBanue sxkunakocteil. Ocymmrenu. OmnpeneneHue TemrepaTypbl KUICHHS U
koo duuuenta npenomienus. DpaxknuoHHas neperonka. Padora ¢ ¢GuibTpoBanbHONW OyMaroii.
OTronka pacTBOpHUTEIISI.

1.3 MerTo1bl OUMCTKH TBEPABIX BellecTB. [lepekpucramnuzanus

MeToabpl OYHCTKH TBEPJBIX BellecTB. Bo3ronka (cyOnumanusi). Temmeparypa BO3TOHKH U
TEeMIepaTypa IJIaBJICHHS, BO3TOHsOIIErocs BemiectBa. [Ipubop mnst Bosronku. Ilepeocaxkmenue.
[Tepexpucramumzanusa. Otanbl nepekpucraum3anuu. Ilogbop pactBoputens. HaceimeHHbIH
pactBop.  lopsuee ¢unbTpoBanue, BakyyMHas ¢uibTpanus. OImpeneiacHne TeMIepaTyphl
riaBsieHus. TemrepaTypa miaBieHHs] CMEIIaHHON POOBI.

Paszoen 3. «Cunmes opeanuueckux coeouHeHuii»

3.1 Cunresbl

Ienu u 3a1a4M SKCIIEPUMEHTa B OPraHUYEeCKOM cHHTe3e. TeopeTruueckue OCHOBBI MpoLecca.
Br16op ycnouii peakuuu. Pacuer cunrtesa. O0mue npaBuiia NOATOTOBKU U IPOBEIACHHS CUHTE3A.
Texnuka Oe3omacHoctu. Ilpubop s nposenenus cuntesa. Ilpoenenue ombita. KoHTpons 3a
XO0JIOM peakuuu. Brinenenue, ounctka u aHanu3 npoaykra. CUHTE3bl BELECTB Pa3IMUHBIX KJIACCOB
OpraHu4ecKux coeluHeHui. [IpoBeeHre HIKCIEPUMEHTAIBHBIX METOJI0B UCCIIEOBAHUS PEaKIHil.

[IpoBenenue peakuuii, IPOTEKAONIUX 110 MEXaHU3MAM:

- HyKJIEOQHUIIBHOT'O 3aMEILeHHs] — CHHTE3 TalOr€HaIKaHOB,;

- HYKJICO(QHIBHOTO TPHUCOSAWHEHHUS] — CHUHTE3 CJOXHBIX I(PHUPOB KapOOHOBBIX KHUCIIOT,
aMHJI0B KapOOHOBBIX KHUCIIOT, a30TCOAEPIKAIIMNX aIbJAETHI0B U KETOHOB,;

- DJIEKTPOQWIBHOTO 3aMELIEHUs B apoMaTHMYecKOM psAy — peaklud HUTPOBAHMS,
OpoMHpOBaHus, CyIb(hUPOBAHMS;

- peakuuii AMa30TUPOBAHUS U A30COUYETAHMUS;

- peakuuil OKHCIeHMsS (CHUHTE3 aleToHa, 1,4-0eH30XWHOHA, OEH30HHOM KHCIOTHI) U
BOCCTAHOBJICHHS.

4 O0bemM yueOHOMH TUCUMILIUHBI.

O0beM TMCUMTTUHBI
Bup yueOHoit padoThl Axan. | Acip.
3E
4, 4.
OO0mas Tpy10eMKOCTb 1M CHUILTHHBI 3 108 81
KonTtakTHasi pa6oTa — ayiuTOPHbIE 3aHSITHS: 0,89 32 24
Jlexknuu - - -
[TpakTuueckue 3anstus (113) - -
JIaGoparopusie padbotsl (JIP) 0,89 32 24
CamocrosiTeibHas padora 2,11 76 57
KonrtaktHas camocrositensHas pabora 0.2 015
(AmmK u3 VII ons 3au / 3au4 ¢ oy.) 211 ’ ’
CamocrosiTeTbHOE H3YUYCHHE Pa3IeNIOB AUCITUIUTHHBI (u1u Opyeue ’
N 75,8 | 56,85
8UObI CAMOCMOSIMENLHOU pabomul)
Bua uTOroBOro KOHTpOJIs: 3auér
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AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILIIHHBI
«IIpoekTHpOBaHUE NPOLECCOB M ANNAPATOB XUMUYECKOI TEXHOJIOTHI»

1. Heab AMCHUILVIMHBI - BMECTE C KypcaMu OOLIeH XMMHYECKONW TEXHOJOTMH, XMMHYECKHX
IPOIIECCOB M PEAKTOPOB U JIp. CBA3ATh OOLICHAYYHYIO U OOLICMHKEHEPHYIO MMOJATOTOBKY XUMHKOB-
TEXHOJIOTOB Ha OCHOBE M3YyYEHUSI OCHOB I'MJIPABINYECKUX, TEIIOBBIX U MACCOOOMEHHBIX MPOLIECCOB
XUMHUYECKOH TEXHOJOTMH, YTO HEOOXOAMMO IMpH MOJArOTOBKE CHEIHAINCTOB 10 JAHHOMY
HAIPaBJICHUIO  JUIsl  HAy4YHO-UCCIIEINOBATEIBCKOM U IPOU3BOACTBEHHO-TEXHOJIOTHYECKOU
JESTEIIBHOCTH.

2. B pe3yabTaTe n3ydyeHus JUCHUILIUHBI 00y4AlOUIUIiCA T0JIKEH:

OO6usagaTh caeayoIUMI KOMIETEHIUAMY U UHAUKATOPAMHU UX JTIOCTHIKEHUS:

VK-2.3; VK-2.7; YK-2.10; ITIK-5.3.
3uamo:
- METO/Ibl pacyeTa TEeIIo- U MaCCOOOMEHHBIX aIlllapaToB;
- OCHOBHBIE IIPUHIMIIBI OPraHU3alUH IPOLIECCOB XUMUUYECKOM TEXHOJIOTUY;
- THUIIOBBIE MPOLECCHl XUMHUYECKONW TEXHOJIOIMH, COOTBETCTBYIOIIME almaparbl U METOAbl X
pacuera;
- METO/Ibl COCTAaBJIEHUS TEXHOJIOIMUYECKUX CXEM C HAHECEHHEM BCEX aIllaparoB.
Ymemn:

- COCTaBJIATh MaTEpUaIbHBIE U TEIJIOBBIE OAJIaHCHI JUISI CUCTEM Ia3-KUAKOCTb;

- pacCUMTHIBATh NapaMeTPhl TEIIO- U MAaCCOOOMEHHOI0 000pYI0BAHUS U HACOCOB;

- MOIOMpPaTh CTAaHIAPTHOE 00OPYI0BAHUE, CIIOIB3yEMOE B XHMUYECKOM MPOMBIIIICHHOCTH.
Baaoemnw
- METOAOJIOTHMEM pacyeTa OCHOBHBIX IIapaMETPOB THIPOMEXAHMYECKHMX, TEIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB;
- OCHOBAaMH MPaBWJIBHOTO MOJ00pa TEIJI0 U MacCCOOOMEHHOT0 000pYI0BaHUS;

- METO/IaMH COCTAaBJICHUS TEXHOJOTMYECKMX CXEM M TIpaduyeckoro HM300pa)keHUuss OCHOBHOTO
000pyI0BaHUA.

3. KpaTkoe conep:kanue JTUCHUIIAHBI.

Beenenune. OU3NKO-XMMUYECKHE OCHOBBI MU OCOOEHHOCTHM YCIIOBHI MpPOBENEHHS Ipoliecca
paszieseHnss KHUJIKUX TOMOTEHHBIX cMecei pekTudukanueid. OnucaHue MPUHLIUIHAIBHON CXEMBI
pexTU(UKAIIMOHHON YCTAaHOBKM HENpepbhIBHOTO AeiicTBus. CpaBHEHHE M O0JIAaCTH MPUMEHEHHUS
HAaca/Jl04YHbIX M TapesbyaThlX KOJOHH. IlocTpoeHHne paBHOBECHOW JIMHMM HAa OCHOBE IOJIyYEHHBIX
VHAUBUIYaJIbHBIX 3aJIaHUM.

Pa3nes 1. Pacuér peKTHPHUKAIIMOHHOM KOJIOHHBI.

1.1._PacyéT Hacag04HO peKTH(PUKANMOHHOMH KOJOHHBI HeNPEePbIBHOIO AeHCTBUA (IS
TpeX pa3MepoB HACAIKH).

MarepuanbHbiii 6anaHc KoJOHHBL. Pacuér MuHUManbHOTO M paboyero (prerMoBOrO YHCIHA.
[Toctpoenne paboumx nuHU. Pacuér ckopocTH mapoB M JuaMeTpa KOJIOHHBL. OnpeseneHue
BBICOTBHI HACaJKH MO MOAU(UIMPOBAHHOMY ypaBHEHHUIO Maccoonepenauu. OnpeseneHue oOIIero
qKcila U BBICOTHI €IMHUL IEpeHOca. PacyéT ruipaBIn4eckoro CONpoOTUBIICHNS HACAIKH.

1.2. Pacuér Tapejb4aroil peKTH(GUKAIMOHHON KOJTOHHBI HENPEPbIBHOIO /1efiCTBUS.

[IpenBaputenbHplii  BBIOOp  Tapenok. MarepuanbHbelii  OamaHc  KOJOHHBL. — Pacuér
MUHUMAJIBHOTO U paboyero QuierMoBoro yucia. Pacuer cKOpocTH MapoB U JAUaMeTpa KOJIOHHBI.
[Toctpoenne pabounx nuHui. OrnpeneneHue BBICOTHI CBETJIOTO CJOS KHUAKOCTH Ha Tapeike U
napocojiep>kanusi 6apooTaxkHoro ciost. Pacuér ko3 puiieHToB Maccoonepeaayu, o0IIero yucia
eIMHUI] TepeHoca, dp¢pexkTuBHOCTH o0 Mbapdpu. Pacuér BbicoThl kKonoHHbI Ha ocHoBe KIIJ[ mo
Mbspdpu ¢ TOCTpOCHHEM KHHETHYECKOW JWHUU. Pacuér TuapaBInyecKoro COMPOTHBICHUS
KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacuyeTa HACAJA04YHOIl U Tapejab4yaToil KoJoHH. ConmocTaB/ieHHe
JAHHBIX, NOJYYEHHBIX II0 NPOrpaMMaM KOMIBIOTEPHBIX H PYYHBIX pacuéToB. Bnioop
KOJIOHHBI.
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Paznen 2. Pac4éTt u BbIOOP Ten1000MEHHUKOB.

Pacuér u BBIOOp TETUIOOOMEHHUKOB MO OOIIEH CXeMe: -pacueT TEIUIOBOW HArpy3Ku; -
ONpe/ieIeHue TEIUIOBOIO pEeKUMa W CpeIHEM MABWXKYLIEH Cuibl; - HpUOJIMKEHHAs OLICHKa
K03 PHULIKMEHTOB TerooTAaYH, K03 duImeHTa Terionepeiayn, moBepXHocTu Fop; - BBIOOD THIIA U
HOPMAaJIM30BaHHOT'O BapUaHTa KOHCTPYKLUH; -OIpeesIeHUe ITapaMeTPOB KOHCTPYKLUH (HAaIIpuMep,
JUI KOKYyXOTPYOHOTO TEIUIOOOMEHHHUKA: Yucia TpyO M YMciIa XOAOB, TUaMmeTpa TpyO, nuamerpa
KOXKyXa, IMOBEPXHOCTHU TEMJI000MEHHHMKA Fropw M Ap.); - CONOCTABICHUE OPUEHTUPOBOYHON Fop 1
Fuopw; - cCOIOCTaBIEHWE JAHHBIX, IOJNYYEHHBIX IO TMPOrpaMMaM KOMIBIOTEPHBIX U PYUYHBIX
pacyeToB; -TUIPaBINYECKUNA PACUET; - BBIOOP ONTUMAIBLHOIO BapUaHTa TEINIO0OMEHHUKA.

2.1. Pacuér K0o)XyXoTpyOUaTOro UCIIapUTEII.

2.2. Pacuét KoHJeHcaTopa (KOKyX0TpyO4aToro Wiy IIacTUHYATOro).

2.3. Pacuér mogorpeBarens (KOKyX0oTpyO4aToro WiH IacTHHYATOrO).

2.4. Pacuér XoJIOAMIBHHMKOB IUCTWILIATA U KyOOBOIOo OCTaTKa (KOXKYXOTpyOuaThlX MHIIH
IUIACTUHYATHIX).

Paznen 3. 'mapoannamuyeckue pac4érnbl.

3.1 Pacuér ruzipaBiInyecKoro CornpoTUBIEHUS TPyOOIIPOBOIOB

3.2. Pacuér onTUManbHBIX JUAMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u nogdop HacocoB

Paznen 4. 'padpuyeckoe opopmiienue.

TexHonormueckast cxema. PekTudukanmoHHAsT KOJOHHA  ONPEACICHHOTO THIA C
n300pa’keHHeM JeTanell KOHTaKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pazjene 1.

4. O0beM y4eOHOH TUCHHUILINHBI.

O0bem 1M CUMIIIMHBI
Bup yuyeoHoii padoTbl Axax. | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTb JIMCIUILTHHBI 2 72 54
KonTakTHas padora — ayiMTOPHbIE 3aHATHS: 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 1,56 56 42
KoHnTtakTHasi camocTosTeNbHast pabota 0.4 0,3

1,56
CaMocTosITENbHOE U3YUEHUE PA3AEIO0B IUCHUIIIMHbI 55,6 41,7
Bujx nTOroBoro KOHTpoJIs: 3ader c oueHkom

AHHOTaN U padoyeil MPOrpaMMbl U CHUNIHHBI
«XuMus paANOHYKJIUA0B U METOAbI MX KOHIIEHTPUPOBAHHUSD)

1 Heab aucHumIMHbI — OCBOEHHE OOYYAIONIMMHUCS TEOPETHUYECKUX 3HAHWW B 00JacTH
XUMUHU PaJUOHYKIIUJI0OB U METOJIOB UX U3BJIEYCHUS U3 CMECEH.
2 B pe3yJbTare H3y4YeHUs IMCUUIIMHBI 00YYAIOLIMIICH 10JI7KEeH:
Obnadams cnenyoOMUMU KOMIETEHIUAMHI U UHIUKATOPAMU UX JOCTHKEHHS:
I1CK-3.1.1; IICK-3.1.2; TICK-3.1.3; I[ICK 3.2.2; [ICK 3.2.3; IIK-1.1; TIK-1.2; IIK-1.3; ITIK-2.1; TIK-
4.2; I1K-4.3
3namo:
— CXEeMy paJuOXMMHMUYECKOr0 aHaJlh3a, CBOMCTBA ypaHa, NMPOAYKTOB €ro pacraja, akTHHOWJOB,
IUTyTOHUS, HENTYHUS, aMEPULIUS U KIOPUS,
— OCaguTeNbHbIE, OSKCTPAKIMOHHBIE, Xpomarorpauuyeckue, 3NEKTPOXUMHUUECKHUE METOJIbI
KOHILICHTPUPOBAHUS PaJHMOHYKIINOB;
—  sepHO-(U3HYECKUe METO/Ibl aHAIH3a;
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— 00pa3oBaHHE HEKOTOPBIX PAAHOHYKIHIOB B SAEPHOM PEAKTOPE M OCOOEHHOCTH UX XUMUYIECKUX
CBOMCTB.
Ymemn:
— TPUMEHSATh U30TOIHBIC, CIIEU(PUIECKUE U HECTIEIU(PUICCKUE HOCUTENH, & TAK)KE TPacCephl B
PaIMOXUMHUYECKOM aHAJU3e.
Brnaoemw:
— HaBBIKAMHM pacyeTa aKTHBHOCTH JIOYEPHErO0 pPAJAMOHYKIWJA TPU HAKOIUICHUH €ro B
MaTEepPUHCKOM,;
— HaBBIKAMHM pacyeTa AaKTUBHOCTHU MPOJYKTOB JCJICHHUS MpPU YUET€ HX B3aUMOJICUCTBHUS C
HEUTPOHHBIM ITOTOKOM.

3. Kparkoe conep:xxanue IMCUUILINHBI

BBenenmue.

EcrecTBeHHbBIC paAMOHYKIHIBI: PAIUOAKTUBHBIE CEMEUCTBA ypaHa, TOPUS U aKTUHOYpaHA.
Kamnii-40 u pyOumuii-87. MX pacnpocTpaHEHHOCTh B TIPUPOJE W BKJIAJ B €CTCCTBEHHBIN
panuanmuoHHbd GoH. KocMorenHbie paquoHyKIuabl. MICKyCCTBEeHHBIE PaIUOHYKIUIBI U UX BKJIA B
no3y obmyueHus yenoseka. [IpobGiema onpenenenus paAMOHYKIUIOB B OKpPY Kalolel cpee.

Pasznen 1. PannoxuMuuyecKuid aHAJIN3.

OOmas cxemMa paaMOXUMHUYECKOro aHanmu3a. Hocurenmn u Tpaccepbl. AOCOIOTHBIC H
OTHOCHTEJIbHBIC pPaIHOMETpUYECKue u3MepeHus. llpumeneHue anbda- U ramMmma-CeKTPOMETPHH
JUISE UACHTH(DHUKAIIMK W KOJWYCCTBEHHOI'O OIPEACICHHS PaJHOHYKIUIOB. AHAIN3 MOTPEIIHOCTEH
IIPU ONPEJEICHUN KOHIEHTPALlMU PAHOHYKIUIO0B. Beiienenne, KOHIEHTPUPOBAHUE U PA3ICIICHHUE.
OTHOCUTEIBPHOE W a0COJIFOTHOE KOHIIGHTPUPOBAHHE. 3HAYCHHE METOJa KOHIICHTPUPOBAHHUS B
paMOXMMHYECKOM aHajiu3e. KoJM4eCTBEHHBIC XapaKTePUCTHKH METOJa KOHICHTPHUPOBAHMS:
CTETICHb W3BIICUYCHUS, KOXPPHUIMEHT KOHIEHTPUPOBAHUS U  KOI(POUIMEHT pa3iecHHUs.
WuauBuayanbHOE U TPYINOBOE KOHIIEHTpHpoBaHUe. Knaccudukanus u o0mas XapakTepuUCTHKa
METOA0B KOHIIGHTpI/IpOBaHI/IfL

Paszpnen 2. Xumusi paguoHyKJINI0B.

2.1. Ypan m mnpoaykrTel ero pacnajaa. V30TONHBIM COCTaB €CTECTBEHHOIO YpaHa.
[Tonyuenue ypana-233. SnepHo-pu3ndeckue cBOWCTBA U30TONMOB YypaHa. OKCHIBI ypaHa.
[llectuBanentHsiii ypan. Colu ypaHuia U UX CBOMCTBA. AIIMJAOKOMIUICKCHI YpaHHIa. DKCTPAKIIHS
COETMHEHUH ypaHa OpraHMYECKUMHU PACTBOPUTEISIMU U copOIusl Ha noHuTax. KapOoHarts! ypanuia
U UX HCIOJIb30BaHWE NpU ompeneneHuu ypana. Juypanatel. [loBeneHue ypaHa B IpPHUPOJHBIX
Bogax. KoMIiekcsl ypaHuiaa ¢ OpraHMYecKUMHM Jura"aamu. Kojopumerpuyeckoe ornpeaerneHue
ypaHa. CoequHEHHUs] YeThIPEXBaJEHTHOro ypaHa. TerpadTopua ypana. OmpeneieHue ypaHa B
00BEKTaxX OKpYIKarollel cpeibl.

CewmeiicTBO ypaHa u mozacemeiicTBa. [IpuHumn nenenus Ha mojcemeicTsa. Paauit u ero
cBoiictBa. Ilpobnmema pamona. OmanupoBaHue. WM30TOmBl TMONOHUS, BHCMYyTa W CBHHIIA.
Omnpenenenue ypaHa o JOYEPHUM U30TONaM. Y CIIOBUS paJUOAKTUBHOIO PABHOBECHS.

2.2. AKTHMHOUABI. AKTHHOMJHAs Teopus. DJIIEKTPOHHOE CTPOEHHME aTOMOB DIJIEMEHTOB C
MOPSIAKOBBIMU HOMepaMH 89 - 103 u ero cpaBHEHHE C AJIEKTPOHHBIM CTPOCHHEM JIAaHTAHOWJOB.
BanentHocTH aKTMHOMAOB. XMMHMUYECKHE CBOWCTBA AKTMHOWJOB B TPEXBAJIEHTHOM COCTOSIHHH.
MeTo/bl pa3aeneHus: TpeXBaJIEHTHBIX aKTHHOMIOB U JJAHTAHOUIOB.

2.3. IlnyTonmii, HenTyHHMi, amMepuuuili U Kwopui. [lnyronuil. OTKpeITHE, W30TONHBIN
COCTaB M MOJIy4€HHE PA3JINYHBIX W30TOIOB IUTYTOHUSA. MI30TOMHBIN COCTaB IUTyTOHMS B PEAKTOPAX
pa3IMYHBIX TUIOB. SAepHO-pU3MUecKrue CBOMCTBAa M30TONOB IUIYTOHUS. BaleHTHOCTH IUTyTOHHS.
Peaknuss  nucnponopumonupoBanus.  llectuBanmeHTHbil — muryToHud. Conm IUIyTOHMIIA.
YerplpexBasleHTHBI IyTOoHUH. Terpadgropun rturytonus. Kommiexkcsr miytonus (IV) ¢
HEOPraHMYECKUMH KHCIOTaMH. DKCTpakuus U copOuus IutyToHus. IL1yToHMI B ceMUBalIeHTHOM
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cocrossanu. OmpeneneHue W30TOMOB IUIYTOHHS 10 anb(da-usnyuenuro. [IpenBapurensHoOe
OT/IeJICHUE TUTyTOHUsA. Tpaccepsl.

Henrtynuii. OTKpbITHE, U30TOMHBIA COCTaB M 00pa30BaHKME PA3TUYHBIX W30TOINOB HENTYHUSI.
Banentnoctu nentynusi. Conu HenryHouna. Cojid HENTyHUIIA.

Awmepunuii. OTKpbITHE, M30TOMHBIA COCTaB. BbICHIME BaJEHTHBIC COCTOSAHUS AMEPHUIHUA.
Onpenenenue amepuiids 1O anb(a-U3IyYCHHIO C TMPEABAPUTEIBHBIM OTICIeHuEeM. Kropwuii.
OTKpbITHE, H30TOMHBIN cocTaB. OTIEICHUE aMEPHITUS M KIOPUS OT PEIKO3EMENIbHBIX 3JIEMEHTOB U
JIPYTUX MPOIYKTOB JICJICHUS.

2.4. O0pa3oBaHHMe HEKOTOPBIX PAJUOHYKJIHJI0B B SIIEPHOM pPeaKkTope U 0COOEHHOCTH UX
XHMHUYECKHX CBOMCTB. BBIXOJbI paJMOHYKINAOB IIPH JIEJICHUN HA TEIUIOBBIX HEUTpOoHax. Pacyer
HAKOIUICHUs NIPOAYKTOB JEJIEHUsS IpPU YyYeTe KX B3aUMOJCHCTBUS C HEUTPOHHBIM IOTOKOM.
M3MeHeHne akTUBHOCTH OTpaOOTaBIIEro TOIJIMBA B IIpolecce BbIAEPKKU. OleHKa aKTMBHOCTU
JOJITOXKUBYIIUX MPOAYKTOB JA€JIEHUS, 00pa3yonMxcs Npu padboTe eJUHUYHOTO 0JI0Ka MOLTHOCTBIO
1 I'Bt B Teuenue roja. Beigenenrue npoyKToB J€I€HUsS JUIsl HCTIONIb30BaHUSI B IPOMBIIUIEHHOCTH U
B MeaunurHe. OO0pazoBaHue MPOAYKTOB aKTUBAIUH.

Paguonyknuasl ne3us. OcoOeHHOCTH (PU3MKO-XUMUYECKUX CBOMCTB MOHA LI€3Ms: pa3MEphl,
ruapatanus, copbupyeMoctb. ManopacTBOpUMBbIE  COEAMHEHHS 1e3usi:  (eppouuaHumbl,
dochaTromonubraTel, KBacsl U Ap. Beienenue nesus u3 pactBopos. [loBenenne MOHOB 1E3Hs B
PUPOJE.

Paguonyknuasl crpoHuus. Beiienenue paanocTpoHIMS U3 OOBEKTOB OKPYKAIOIIEH CpPEbl.
Otnenenue cTpoHIUs OT Kanblus. [IpumeHeHune B kauecTBe Tpaccepa CTpoHUMA-85. OnpeneneHue
ctpoHnus-90 o urtpuro-90.

Paguonyknuabl unoxa. BeigeneHue u3 0O0BEKTOB OKpykawoiied cpensl. McmonbzoBanue
PaAMOHYKJINJIOB HOJa B MEULIMHE.

Pagunonyknuasl TexHenuss. OTKpbITHE TeXHEUMs. XUMUYECKHE CBOMCTBA TEXHELUHUS U €ro
BbIJIEJICHUE U3 MPOAYKTOB JieneHus. [Ipumenenne texueuus-99m B MeUIMHE.

PanuoHyknuab! peakux 3emMenb. XMMUYECKHE CBOMCTBA JIAHTAaHUIOB U UTTpUs. Brinenenne
pPeAKUX 3eMelb U3 MPOAYKTOB JEJICHUSI.

Paznea 3. MeToabl KOHIEHTPHUPOBAHUS.

3.1. OcaguTesibHBIE MeTOAbl KOHIEHTPpUPoBaHus. O0IacTy MPUMEHEHNS N30TOIHBIX,
cneunduyeckux 1 Heciennpuueckux Hocurenae. GakTopel, BAUSIONIME HA COOCAXKIEHUE CO
CHGHI/I(i)I/IT-ICCKI/IMI/I u HCCHGHI/I(i)I/I‘IeCKI/IMI/I HOCHUTCIIIMU. MGTO)II)I OTACICHHUA OT CHGHI/I(i)I/I‘IeCKOFO
HocuTens. Mcnonp3oBaHue HecrieupUUecKuX HocUuTeNel npu BoAonoArotoske. [lpumenenue
TUAPOKCHUA KCJI€3a U THAPATUPOBAHHOI'O JUOKCHJIA MapraHiia Ipyu BIACICHUN PAAUOHYKIINI0B.

3.2. IJKCTpakUHOHHBIE MeTOAbl KOHIEHTPUPOBaHUsl. Pa3BUTHE OSKCTPAKIIMOHHBIX
MeTo0B. OONacTH MPUMEHEHHS KUAKOCTHOM JKCTPAKIUHM Ui PATUOXUMHUYECKOTO aHallu3a,
KOJIMYCCTBCHHBIC XapaKTCPUCTHKHU. MHOFOCTyr[eH‘-IaTaSI OKCTpPAKIMA, pacucT 4YHcia CTyHeHeﬁ
skcTpakiun. OnpeaeneHue kodhduirenta pacnpeneaeHus paaAuoMeTPUIECKUM METOIOM.

OKCTpareHThbl, HCIOJb3yeMble TpPU KOHIEHTPUPOBAHUU DPATUOHYKIUAOB: MOHO-, OH- U
nonu(yHKIIMOHANIbHEIE ~ HEWUTpalbHbie  (pochopopraHUvecKre  COSAMHEHHS,  3aMEIICHHBIC
aMMOHHEBBIE COJIM, OpPraHWYEeCKHe KHUCIOThl M Kucible ankuidocdarsl, KpayH-2QUpPHl H
KpunTanapl. DakTophl, BIMSIONIME Ha pachlpeielieHHue: KUCIOTHOCTh, HaJU4ue BBICATMBATEIs,
KOHICHTpAud IMOCTOPOHHHUX HOHOB, KOHICHTpAalHA OKCTparcHTa W Jp. SKCTpaKHI/IH CMECBhIO
IKCTPAreHTOB, CHHEepreTHhIN A(ddexT. Mcnonp3oBanne KMHETHUUECKUX (DAKTOPOB TpU pa3/ieICHUU
pamuoOHYKIHIOB. [I[puMeHeHNe SKCTpaKIMK MPH TepepaboTke 0TpabOTaBIIETO SJACPHOTO TOIUIHBA,
nypekc-miporiecc. [Ipumepbl TNpUMEHEHHs OKCTPAKIUU TPU  BBIACICHUU PATUOHYKIHIOB:
pasaciIiCHUuEC JIAHTAHUAOB W AKTUHHUJIOB, BBIACIICHHUEC PAAWOHYKIMAOB CTPOHIHA, PA3ACICHHUC
CTPOHITUS ¥ UTTPHSI U JP.

Mem6pannas skctpakius. OcobeHHOCTH MeToa. Pa3HOBUIHOCTH MEMOpPaHHON SKCTPAKITUH.
HmnperanpoBaHHble MEMOpPaHbl. DKCTPAKILIUs BO MHOXXECTBEHHOW AMYIIbCUU.
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OKCTpaKLUs IPH CBEPXKPUTUUYECKUX YCIOBHUSAX.

3.3. Xpomarorpapuueckue MeTOAbl. XpomaTorpapuyecKue METONbI, NPUMEHICMbIC B
pamuoXMMHUYECKOM aHanm3e. llpuMeHeHune ra30BOM xpomarorpaguu Ais  yJIABIMBAHUSA
pPaZMOaKTUBHBIX OJAropogHbIX ra3oB. OCOOEHHOCTH >KMJIKOCTHOW KOJIOHOYHOM XpomaTorpadun
BBICOKOTO  daBiieHus. lIpoTouHas ToHKOCHOWHass  xpomarorpadus. PacmpenenurtenbHas
xpomarorpadus.

HNonoobmennast xpomarorpadus. Knaccupukanusi HOHUTOB MO THIY HOHOT€HHBIX TPYIII.
CenextuBHOCTH MOHUTOB. KomruiekcooOpasytoiee smoupoBanue. ['paaneHTHas MOHOOOMEHHas
xpomatorpadus.

[IpakTHyeckoe  HMCHOJIb30BaHUE HOHOOOMEHHOW  Xxpomarorpaduu B  xumuu PH.
[IpenBapuTenbHOE KOHLIEHTPUPOBAHUE M BBIJCIICHUE CIIEJOBBIX KOJMYECTB YypaHa, paaus U
HEKOTOPBIX APYTUX PAAUOHYKIHIOB U3 MPECHBIX U COJECHBIX BOJ. MHIWBUIyalbHOE U TPYIIIOBOE
pa3fesieHue pajuOHYKIUJIOB (OTIAECIEHHWE JIAHTAaHUAOB OT AaKTHMHUJOB, OTIEIECHHUE LE3Us OT
HIEJIOYHBIX METaJUIOB, OTAENICHUE CTPOHIHUS OT KaJbLUS M MarHus, pasielicHHEe JaHTaHUIOB U
TPAHCILTYTOHUEBBIX 3JIEMEHTOB U T.J.).

34. DJIeKTPOXMMHYecKHe MeTOo/bl. OcobenHoctu AIIEKTPOXUMHUYECKOTO
KOHIIGHTPUPOBAaHUS M BBLACICHUS pajuoHyKInI0B. OTkiIoHeHHs oT 3akoHa Hepncra, CxopocTh
BJIGKTPOXI/IMI/I‘IGCKOI;'I pCaKknuu. HOJ’ISIpI/I?;aIlI/I?I. BI)II[CJICHI/IC PaaAOHYKIINI0B METOAaMU
IIEKTPOJIN3a, IIEMEHTAINH, 3JICKTPOMHUTPALIMN | JP.

3.5. Metoabl ucnapeHus.
CyOnumanusi paguOHYKJIMIOB W WX TEPEHOC C Ta30BbIM IOTOKOM. Brinenenue
PaIMOHYKJIUIOB METOI0M UCHAPEHUs: OTTOHKA, PEKTU(UKALIHSL.

Pazneun 4. SinepHo-puznveckue MeToabl aHAIU3A.

4.1. AKTHBAUMOHHBIH aHaau3. HeHTpOHHO-aKTUBAIIMOHHBIA M TaMMa-aKTHUBAlIMOHHBIN
METO/Ibl aHAJIN3A, SJIEPHO-(U3HUEcKre OCHOBBI. O0JaCTH UX IPUMEHEHHUSI.

4.2. PeHreHo-(iyopecueHTHbINi MeToa aHaiau3a. Pusnyeckue OCHOBBI, BO30YKICHHE
PEHI'€HOBCKUX JIMHUM, YYBCTBUTEIBHOCTh U 00yacTu mnpumeHeHus. CpaBHEHHUE C aTOMHO-
abCcOopOIIMOHHBIM METOJIOM aHaN3a.

3ak/roueHue.

4 O0beM y4eOHOH AUCHUNINHBI

7 cemectp
Bunsl yueOHoI paboThl
3E AKkkaf. . AcCTpOH. 4
O0mass TPyA0eMKOCTh JHCHUILUIMHBI IO Yy4eOHOMY 4 144 108
IJIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48
Jlexun 1,33 48 36
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrositesibHas padora (CP): 1,22 44 33
CaMocCTOsTENbHOE N3YUEHHE PA3AEIOB IUCHHUIIINHBI 1,22 44 33
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeXyTOUYHasl aTTeCTaIHsI 1 0,4 0,3
[ToaroToBka K AK3aMeHY 35,6 26,7
Bujx nTOroBOro KOHTpoOJIs: IK3aMeH
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AHHoOTauus padoyeil MporpaMMbl TUCHHILTHHBI
«OCHOBBI PaIM0IKOJTOTUM

1 Heab TUCHMIVIMHBI — CO3/]aHUE Yy 00YYaIOIIMXCS TEOPETHUECKOM 0a3bl 3HAHUH B 00J1aCTH
CBOWMCTB HMOHHM3UPYIONIMX W3IYYCHHH, WMCTOYHUKOB PpACIPOCTPAHCHUS |  TpaHchopmanuu
€CTECTBEHHBIX U MCKYCCTBEHHBIX PAJMOHYKIUIOB, (OpMUpOBAHWE MPEACTABICHHUHA O MpolaemMax,
BO3HUKAIOIIUX B TPOIECCE HCIOIH30BAHUS PATUOHYKIUIOB M WOHHU3HPYIONIMX H3IIy4YCHUH B
HAay4YHOU W MPAKTUUYECKOMN JCATEIHPHOCTH YEIOBEKa.

2 B pe3ysbTaTe U3y4eHUs: TUCHUILTAHBI 00YYAIOMIUICS T0JI/KEH:

Obnadams CIEAYIONTUMA KOMITETEHIIUSIMA M HHIUKATOPaAMHU UX JTIOCTHKCHUSI:

I1K-3.1; I[IK-3.2; TIK-3.3; I1IK-4.1; 11K-4.2; I[1K-4.3

3uame.

—  OCHOBHBIC MTOHSATHS U TEPMHUHBI PAUOIKOJIOTHH;

— OCHOBHBIE OCOOEHHOCTH HAKOILJICHHS E€CTECTBEHHBIX M TEXHOT€HHBIX PaJAMOHYKIHIOB B
MIPUPOJIHBIX CPEIaAX;

— METOABbl HM3MEPEHHs PaJHMOIKOJIOTHUYECKUX MapaMeTpOB W CHUCTEMHOIO aHaiu3a YCJIOBHIA
MUTPAIIU U KOHIICHTPUPOBAHUS PATUOAKTHBHBIX 3JIEMCHTOB

—  MeTOo/BI OE30IMaCHOTO MPOBEJCHHS PadOT ¢ PAIUOHYKJIHIAMHU B OTKPBITOM BHJIE B JJaboparopuun
3 kJacca.

Ymemn:

—  MPUMEHSTH NOJYyYCHHBIC 3HAHUS U HABBIKU Ha MPAKTUKE, IPUMCHITh METO/IbI BEIYUCITUTEIHLHOM
MaTEeMaTUK{ U MAaTEMaTHUYCCKON CTATUCTUKH JIJIS peIICHUS] KOHKPETHBIX 33/1a4:

—  OLIGHUBATh YPOBEHb PAAHALIMOHHON OMACHOCTH;

—  XapaKTepu30BaTh OCOOECHHOCTH PAaJIMOIKOJIOTHYECKOTO COCTOSHHS TEPPUTOPUHU, HUCXOJS W3
3HAHWUN 00 YPOBHSAX HAKOIUICHHS PaJHMOHYKIIHJIOB; IIPOTHO3UPOBATH PAa3BUTUE CUTYAIUH, B TOM
YHCIIe C CO3JTAHUEM TEOPETUUECKUX MOJIEIICH;

— paspabarbiBaTh MPOTPAaMMbl HMHXKEHEPHO-TEXHUYECKOTO U  COIUAIBHO-DKOHOMUYECKOTO
XapakTepa Mo CHIKEHUIO PaIn0dKOIOTUYECKON HATPYy3KH;

—  HCIOJNB30BaTh JEUCTBYIOIINE POCCUNMCKHE M MEXKIYHapOJHbIE HOPMATHUBHBIE JTOKYMEHTHI B
o0acTy paiialliOHHOM U sIIEpHON 0€30MacHOCTH.

Bnaoems.:

— mpueMamu JeHCTBUI B aBapUMHBIX M YPE3BBIYANHBIX CUTYyalMsIX, OKa3aHHs MEPBOW MOMOIIU
MOCTPAIABIINM;

—  COBPEMCHHBIMHU METOJIaMH TOJTYUYeHUS, 00pa0OTKH U UHTEPIIPETAIIMY HAYYHOU WH(DOPMAIIHH;

— HaBBIKAMH OpTraHHW3alid pabdOT B COOTBETCTBHUH C TOCYJAPCTBEHHBIMH HOPMATHBHBIMHU
JOKYMEHTaMH.

3. KpaTkoe conep:xxanue IMCUMILIUHBI

Pa3nesn 1. ®uznyeckne 0CHOBBI PAIMOIKOJIOTUM M OHOJI0OrHYecKOe JelicTBHEe HOHU3UPYIOLIHUX
U3JIy4YeHU

Hcroprueckuii  dKCKypc: BO3JEHCTBHE HWOHU3HUPYIONIMX U3Iy4YeHHd Ha Ouocdepy.
CoBpeMeHHBIH 3Tall pa3BUTHUS PaJUOIKOIOTHH.

OcHOBHbIE TPEACTABICHUS O PAJMOAKTUBHOCTU. OHeprus CBs3u  sapa. Tumsl
paIuoakTUBHOrO pacnazna. Vzmywyenus: o, f u y. B3aumoneiicTBue u3iydeHHil ¢ BELIECTBOM.
OCHOBBI 103UMETPHH.

PagnouyBCTBUTENBHOCTh, OTHOCHUTENbHAs  Ouosorndeckas 3¢p¢GeKTUBHOCTb.  J103bI:
MOTJIOIEHHAs, SKBUBaJICHTHAsA, 3¢ (heKTuBHAs. 3aBUCUMOCTH 1032 — 3P QeKT. JleTepMUHIpOBaHHbIE
U cToXacTuyeckue 3ppeKThl 00IydeHusl.

Pucku: »sxonormueckuil, panuanuoHHbli. CaHWTapHble HOpMBI M mpaBwia. Ilytu
MIPOHUKHOBEHUS PAJUOHYKIIUI0B B OPTraHU3M.

Pa3znean 2. EctecTBeHHbI paguanuoHHbIA (pOH M 00JyuyeHHe, He CBSI3aHHOE C aTOMHOM
JHEPreTHKOM
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[Ipuponnas paAMOaKTUBHOCTh  (paAMOAKTHBHBIE CEMEWCTBA U NPUMOpAHAIIbHBIC
panuonyknuael). Kocmuueckoe wu3iIydyeHHME M KOCMOTEHHbIE paAuoOHYKIHibl. OOnydeHue B
MOMEIICHUSAX U PAJUOHYKIIU]IBI B CTPOUTEIBHBIX MaTEPHAIAX.

Hearomnass sHepreTnka HCTOYHHMK TIIOCTYIUICHHS PAAMOHYKIMAOB. JloObI4a MoOJIe3HBIX
MCKOIaeMbIX. MeIMIIMHCKOE HCIOIb30BAHUE PAJUOHYKINIOB U HOHU3UPYIOLIIUX U3TYyYEHUH.

Paznen 3. SInepHasi JHepreTuka M sij/iepHOE OpPY:KHe —OCHOBHbIE MCTOYHUKHU 3arpsi3HeHMs
OKpY:KaIlel cpeabl pAIHOHYKJINIAMHA

AHTpPOIIOTCHHBIC PAJIUOHYKIHUIBI, OOYCIOBJICHHBIC WCHBITAHUSAMU SIICPHOTO OPYXKHS.
[TocnencTBys UICIBITAHKUM SIIEPHOTO OPYKHS U OIICHKH BO3JICHCTBHS.

SAnepusie peaktopel U ADC. COpocet u BeiOpockl ADC. PaaMoakTHBHBIE OTXOIBI U
oTpaboTagIee sepHoe TOIIuBO. [lepeHoc 1 HaKOIUICHHE PaJMOHYKIIMIOB B OKpYXaloleh cpee.
MupHbI€e siiepHbIE B3PBIBBI.

Pamnoxumuyeckne 3aBompl B P® wm  gpyrux crpanax. HaumbGomee wmacmTaOHbIC
paauanMoOHHbIE BO3JACHCTBUS HA OKPYIKAIOIIYIO CPEy.

4 O0beM y4eOHOH JUCHUNINHBI

. 7 cemecTp
Bugpt ysebroi paborel 3E Akkan. 4. | ACTpOH. 4.
O0mas Tpya0oeMKOCTh AUCHUIUIMHBI IO Y4eOHOMY 2 72 54
IUIAHY
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,8 32 24
Jleknun 0,4 16 12
[TpakTnueckue 3anstust (I113) 0,4 16 12
CamocrositenbHas padora (CP): 1,1 40 30
KoHTakTHasi camocTosaTeNbHas paboTa 0,2 0,15
1,1
CamocTosITeIbHOE N3YUEHHE Pa3/IeNIOB AUCIUILINHBI 39.8 29,85
Buja konTpos 3a4er

AHHOTanus padoyeil MPOrpaMMbl M CUHUILIHHBI
«PaguoOHYKJNIBI B OKPY:KAKOIIEH cpeie»

1 Hesb AucuMnaInHbl — GOPMHUPOBAHNE HABBIKOB MPAKTUYECKOTIO UCIIOIb30BAaHUS METO/I0B
OTIpeNeNIeHUs] PAAMOHYKIUAOB CTPOHIIUS, WTTPUS, IE3Hsd, ypaHa W paJoHa B OOBEKTax
OKpYXKarollei cpebl.

2 B pe3yJbTare H3y4YeHUs IMCUUIIMHBI 00YYAIOLIMIICH 10JI7KEeH:

Obnadams cnenyOMUMU KOMIIETEHIUAMHI U UHIUKATOPAMU UX JOCTHKEHHS:

[1CK-3.1.1; TICK-3.1.2; [ICK-3.1.3; TICK 3.2.1; TICK 3.2.2; TICK 3.2.3; [IK-1.1; TTIK-1.2; TTK-1.3
3nams:

—  0COOEHHOCTH PaAMOXMMHYECKOT0 aHAIN3a 00BEKTOB OKPYIKaIOIIeH Cpebl;

— cnocoObl oTOOpa mpo0 U3 OOBEKTOB OKpYyKalomed Ccpeasl M HMX TMOATOTOBKU IS

PaTMOXUMHYECKOTO aHAITN3A.

Ymems:

—  KOHIIGHTPHUPOBATH PAAMOHYKIIHUIbI B MUHUMAJILHOM 00bEME U Pa3AeysiTh UX;

—  TEPeBOJUTH PAAHOHYKIHIBI B PACTBOPEHHOE COCTOSTHHE.
Braoemw:

— cnoco0amu onpeieNieHus U pacuéra yAeIbHONH aKTUBHOCTH PAJUOMETPUUYECKUX MPETapaToB.
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3. KpaTtkoe copep:xxanue TUCHUILTHHBI
Paznen 1. Onpenenenne *°Sr u 4Ce B mouBe u JOHHBIX OTJI0KEHUAX

KomnnuecTBeHHBlIi epeBo]] paauoOHYKINI0B CTPOHIIMS U LIEpUS B PACTBOP BhIIIEIAYUBAHUEM
npoObl TOYBBI COJISTHOW KHMCJIOTOW C KOHIEHTpauued 6 Mousb/J. BeIOOp KHCIOTHI ompenensercs
MOCTIEAYIOIUM OCAKICHIUEM OKCAllaTOB: KOHIIEHTPUPOBAHHAS a30THAS KUCJIOTa OKUCIIAET OKcasar-
noH. OnpeneneHue colepkaHus JaHHBIX PaAMOHYKINJIOB B [IOYBE.

Pa3znen 2. Onpenesnenne paaMoHyKJIMI0B CTPOHIIUA B PUPOJAHOM Boje

IIpoBenenue aHanu3a mpoObl IPUPOLHOH BOJABI HA COAEPKAHHE PAMMOHYKIMIAA °St IyTeM
MPOBEJCHUS OCAIUTENbHON omepauud u3 O0oJbHIOro 00bEMA MPECHOM BOJBI U MOCIEAYIOIIETO
OTJIEJIEHUSI CTPOHLIUS OT PEIKO3EMEIBHBIX JJIEMEHTOB U OapHsl.

OcBoeHue ocauTeIbHON onepanuu u3 00JIbIIOro 00bEMa IPECHOI BOJIBI C IPEABAPUTEIHHON
PaTMOXMMHUYECKON MOATOTOBKOM Mpo0, BKIIOYAIOIICH KOHIEHTPUPOBaHKUE paauoHykianaa Y-90 Ha
TUAPOKCUE UTTPHUSL.

Paznen 3. Onpenenenne paguonykauaa 3’Cs B npupoanoii Boge

KonuuecTBeHHOE ompejieieHne paguoHykmuaa °'Cs B mpobe HpUPOAHONH BOIBI C
npuMeHeHneM (GeppoIranna HUKENsI WK celleKTuBHOTro copoenta HXKC

OcBoeHre METOIUKH OIPEIeICHUs PaJAUOIEe3Us B IPUPOIHON BOJIE OCHOBAHA HA U3MEPEHUU
ramMma-creKkTpa CHelUalbHO MPHUTOTOBIEHHOIO CUYETHOro 00pasia, Ccoiepiallero KOHIIEHTpAaT
KOJIMYECTBEHHO BBIICIICHHOTO U3 BOJHOU TPOOBI 00BEMOM 5 — 20 i1 tie3usi-137.
Pa3nen 4. Onpeesienue cogepkaHusi paioHa B BO3yXe HA IOPTATUBHOM paJiMoMeTpe pajioHa

[IpoBenenne anamm3a MpoOBI BO3MyXa Ha COJAEpKaHWEe B HEM paJloHa C NPUMEHEHUEM
MOpTaTUBHOTO paguometpa pajgona PPA-01M-01

N3mepenne oOBEMHON aKTUBHOCTH pajoHa-222, OCHOBAHHOE Ha JJIEKTPOCTATUYECKOM
OCaKIEHUU 3apsKeHHBIX MOHOB 28Po (RaA) M3 KOHTPOIMPYEMOro BO3JyXa Ha MOBEPXHOCTh
TIOJIYIIPOBOIHUKOBOrO JieTekTopa. OObEMHAs aKTHBHOCTH 22°Rn ompejensercs 10 KOJIUYECTBY
3aperucTPUPOBAHHBIX allb(a-yacTull mpu pacnane RaA.

Paspnen 5. Onpenenenne KOHUEHTPALUM YPaHa B BOJAHBIX PacTBOpax
[TpoBeneHue KOIMUECTBEHHOTO aHAJIN3a YpaHa B BOJHBIX PaCTBOPaX METOIOM OCaXIEHUS €ro
THJIPOOKHCHI0O aMMOHHUSI, 8 TAK)KE KOJIOPUMETPHUUECKUM TTEPOKCUTHO-KapOOHATHBIM METOIOM
W3 uncna CymiecTBYIOIIMX METOAOB OIPECNICHUs ypaHa MpeIoKeHO OrPaHUYUTHCS
dboTomMeTpruueckuM  (CIIEKTPO()OTOMETPHUUYECKUM) ¥  BECOBBIM  MeTOoJaMu. JlOCTOMHCTBaMH
CHEKTPO(POTOMETPUYECKOTO MeTOoJa SBJISIETCS, KaK HM3BECTHO, €ro MHpOCTOTa M BO3MOXHOCTb
UCTIOJIb30BaHUSl MHUHUMAIBHBIX KONW4ecTB ypaHa. [l ympomieHust paboThl aHAIM3HpYyeMbIe
pacTBOPHI IPEIBAPUTEIILHO OCBOOOXK/IEHBI OT MEIIAIOIINX 3JIEMEHTOB U OPraHMYECKUX KUCIIOT.

4 O0beM y4eOHOH AUCHUNIMHBI

. 8 cemecTp
Bugpt ysebro# pabore! 3E AKkaj. u. ACTpOH. u.

O0mas TPpy10eMKOCTh JAUCHUIVIMHBI MO Y4YeOHOMY 4 144 108
ILUIAHY

KonTrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 1,78 64 48
[TpakTuueckue 3austus (I13) 1,78 64 48
CamocrositesibHas padora (CP): 2,22 80 60
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
CaMOCTOSITETbHOE U3YUEHUE PA3/ICJIOB TUCIIUIIIINHBI 2,22 39,8 29,85
[ToaroToBka K 1a00paTopHbIM paboTam 40 30

Bua uTOroBoro KOHTpoJIst 3a4er
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AHHOTaNUA padoyeil NPOrpaMMbl JUCUMIIIIHHBI
«TexHoJsiorus paanopapmManeBTHYECKUX MPENapaToB»

1 Heas aucuumauHbl — GOpMUpPOBaHHE Yy OOy4alOUIMXCS KOMIETEHLIHUH B 00JacTH
MIPUMEHEHUS SIIEPHBIX TEXHOJOTUM B MEIUIIMHE.
2 B pe3yabTaTe U3yuyeHHUs TUCUHUIJIMHBI 00YYAIOMIUIICS 10JI/KEH:
Obnadoams cneayoIUMU KOMIIETEHIUAMY U MHIMKaTOPaMU UX JOCTUXEHUSL:
I[ICK 3.2.1; IICK 3.2.3; TIK-1.2; [IK-1.3; 11K-2.1; TIK-2.3
3uams:
—  OCHOBHBIC MTOHSATHUS U TEPMUHBI SICPHON MEIUIINHBL;
—  OHOJIOTMYECKHE OCHOBBI SJICPHON MEIUIIMHBI, OMOJIOTUIECKON JCHCTBHE U3ITyUCHUS;
— HEWHBA3UBHbBIEC METO/Ibl AUATHOCTUKH;
— kiaccudukanuio paguodapmaleBTHYeCKUX Ipernaparos;
— OCHOBHBIE bakTopsl, onpeestoNnne OouopacnpenenHue u HaKOILJICHUE
paanogapmMalieBTUUECKUX IIPENapaToB B OPraHu3Me
—  MEXaHU3MBbI HAKOIUICHUS paarnodapMarieBTHIeCKIX MPernapaToB B OpraHax U CHCTEMax;
—  OCHOBHBIE TEXHOJIOTHH MOJTYUYEHUS UCKYCCTBEHHBIX PAJIMOHYKIIUIOB;
—  OCHOBHbBIE METO/Ibl CUHTE3a pauo(papMIIpenapaToB;
—  MEeTOJbl KOHTPOJIA KauecTBa paguodapmMalieBTHIeCKIX PernapaTos.
Ymems:
—  IUIAHUPOBATh CHHTE3 MEUEHOTO COCTMHEHHUSI C YIETOM MAaKCUMaJIbLHOTO BBIXO/IA;
— ompeneaTh (HapMaKOKUHETKY paguodapMIIpernapaToB M0 XUMHUECKOMY CTPOSHHIO;
—  TPUMEHUTH MOJYYCHHBIC 3HAHUS U HABBIKM HA MPAKTUKE, TPUMEHSATh METObI BHIYUCIUTEIbHON
MaTe€MaTUKU U MaTEMaTUYECKON CTAaTUCTUKHU ISl pELIEHUsI KOHKPETHBIX 3a7a4;
— HCIOJNB30BaTh JeicTByrommMe poccuiickue «Hopmbl pagualimoHHO 0€30MacHOCTH» U JIpyrHe
HOpPMAaTUBHBIE TOKYMEHTHI B 00JIaCTH paJUalliOHHON U 1epHOI 0€3011aCHOCTH.
Braoemo:
— COBpPEMEHHBIMU METOJaMU MOJIY4YeHHs, 00padOTKH U UHTEPIIPETAUY HAyYHOU HH(DOPMALINH;
— METOJaMM pacyeTa HaKOIUICHHS DPaJUOHYKIUAOB B Ipoliecce pabOThl SIAEPHOTO peakTopa,
YCKOPUTEISl, U30TOITHOTO TE€HEPaTopa;
— Teopuel MNPUMEHEHHS B CHHTe3¢ paauodapMIpenapaToB peakluii HYKIeOo(QUILHOTO
3aMeIIEeHUs, TOJISIPHBIX allPOTOHHBIX PACTBOPUTENEH, KaTaau3aTopoB (a3oBOro nepeHoca.

3. KpaTkoe coaep:kanue TUCHUTINHBI
Pasznen 1. dusnveckne OCHOBBI /ICPHOM MeIUIIUHbBI

SnepHas MenuIMHA, OCHOBHBIE TOHATHSA. METOJI MEUEHBIX aTOMOB, IPHUMEHEHHE B
PaTMOHYKIUIHON JauarHoctuke. IloHsATHE O KOMIBIOTEpHOW TOMOrpaduu, aabTepHATUBHBIE
MeTonbpl Bu3yanuzauuu (tepmorpadus, KT, MPT, V3U). OyHkuuoHanbHble U aHAaTOMHYECKHE
uccinenosanus. Ilporpecc snepHoit menuuumuel B Poccum u mupe. Mcropuueckas cropaBka:
OTKpPBITHE MCKYCCTBEHHON pPaJMOAKTUBHOCTH, YCIEXU PAJUOXHMHUHU, OHBOJIOLHUS JIE€TEKTOPOB
VMOHM3UPYIOLINX U3ITy4EHUH.

PagnoakTuBHOCTh, 3aKOH paJMOAaKTHBHOIO pacrajga. ODHEpPruss U  IPOHUKAIOIIas
CHOCOOHOCTh MOHM3HMPYIOIUX H3NyueHui (o, f3, v, anexkrpoHoB BK u oxe-anextpoHoB). SAnepHo-
¢u3nueckre cBOCTBA paAMOHYKIUAOB Ul SA€PHON MEAULIMHBI U UX Kiaccudukanus. y-Kamepa,
onHOGOTOHHAs 3MHUCCHOHHAsE kKoMmiibioTepHas Tomorpadus (ODIKT). Hoseiiiue noctikeHus B
npubopoctpoeHnu, MyibtumMonansHble ycTpoiictBa ODIKT/KT, ODPIOKT/MPT. ®usnyeckue
ocHOBBI [IOT. Ilpunnun nericteus [19T-ckanepa, 3JIEKTPOHHOE KOJUIMMUPOBAHME, Pa3pelICHNE U
qyBCTBUTEIHHOCTh. HoBelIe NOCTIXKEHUS B MPUOOPOCTPOCHUH, MYJIbTUMOAAIBHBIE YCTPOCTBA
[I9T/KT, [IDT/MPT, BpeMsnpoieTHbIE CUCTEMBI.

[losnlyyeHne WCKYCCTBEHHBIX pPAJUOHYKIUAOB, SIEPHBIE PpEAKLIMM, CEUEHUE sIEPHOU
peakuuu, (yHKIMS BO30YKAECHUA. SIIepHbIe peakluu ¢ 3apspKeHHbIMHM yacThlamu. JIuHeliHble n
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nuKIn4eckue yckoputens. OOpa3oBaHHME pPaJMOHYKIMJOB IpU  OOJYyYEHHUHM B YCKOPHUTEIAX
3apsDKEHHBIX  4YacTUL. MeIWIMHCKUE IUKJIOTPOHHBIE PAAMOHYKIHUIBI, METOJbl TepepadOTKU
oOnyueHHbIx muieHed. MccnenoBarensckue saepHble peaktopbl. Kimaccuduxaius HEMTPOHOB U
3aBUCUMOCTb CEUCHHsI SIJICPHBIX PEAKLUU OT DHEPrMd HEUTPOHOB. PEakTOpHBIE pagvuOHYKJINJIBIL:
OCKOJIOYHBIE M NOJIyYEHHBIE MO PEaKIMU PaJHallMOHHOIO 3axBara HeWTtpoHa. Meron Cuwmiapaa-
Yanmepca. «Momu61eHOBBIH KPH3HC» U YCKOPUTEIbHBIE METOIbI TToyueHus ° Mo. I'enepaTopHbie
PAAVOHYKIIUJBI Ui SI€PHOM MEAMIMHBL. XapaKTepUCTUKH «MEIULIUHCKUX» T€HEPaTOpPHBIX Map,
napameTpsl «UAcAIbHOW» TreHeparopHod mapbl. llokaszarenmm kadecrBa reHeparopa. Pacuer
PaIMOHYKIMIHOTO reHepaTopa. OCHOBHBIE THIBI TeHepatopoB ~°Mo/*™Tc, Cxema paGoThI
reHepatopa xpomarorpaduueckoro tuna. [lonstue o Habopax (kits). OcHOBHBICE MEIUIIMHCKHE
paZIUOHYKIIUHBIE TeHEPAaTOPhl. AHAIU3 NPoayKIuH, paguonykiauanas (PHY) u paguoxumuueckas
(PXY) unctora mpoIyKIHH.

Pa3znen 2. buosiornyeckue OCHOBBI SIIEPHOM MeIMIIUHbI

buonoruueckoe neicTBHEe MOHU3MPYIOIMIMX H3IydyeHUH (IpsSAMOE U KOCBEHHOE). DHEprusl,
BbIIETIsieMas TIPU PaJMOaKTUBHOM pacmaje. [lo3bl: MOroIeHHas, SKBUBajIeHTHas, YQPeKTUBHAS;
equHuLbl u3MepeHns. MomuHocTs 103bl.  IIpenensHo pomyctumele 103bl. JIMHENHHOE MOIIONIEHUE
sHepruu (JII13). Knaccubukauus paavoHYKIMIOB IO CTENEHU paJHallMOHHOM OMACHOCTH.
IIpencraBienue 0 pucCKax.

Pamnodapmmnpenapatsr (POII): opranoTpomnHble ¥ UHAUKATOPHI NEepy3uH, U30TOMHO- U
HEM30TOMMHOMEUeHbIe. DPHU3UKO-XUMHYecKre (OpMBI pagrodapManeBTHUIECKUX JIEKapCTBEHHBIX
npenaparoB (PDJIIT). dapmakokuHeTHKa U hapMakoguHaMuka. Mexanu3Mmebl jJokanu3anuu POJIII.
[TorsiTne 00 WHIMKATOPHBIX KoimndecTBax. TpedoBanus k PDJIII. MexaHW3MBI JTOKATU3alUN
POJIII. daxtopsl, onpenenstomue Ouopacnpenenenue PDJIII. OcHoBHbIE (U3UKO-XUMHUYECKHE
¢dopmbl POJIIL.

Paznen 3. PaguodapmaneBrudyeckass XuMust

Cunte3 POJIIT: xumMuyecKuii CUHTE3, M30TONHBIC OOMEH, OMOCHHTE3 U CUHTE3 B KJIUHUKE C
noMoIel0 HabopoB. DaKkTOp BpeMEHH, paJuOoXUMHYECKHi BbIXxoJ. OCHOBHBIE 3Tambl CO3JaHUS
HOBbIX POJIII. Ctaguu pytunHOoro cuHTe3a. M3oTomHas u HenzoTonmHas MeTka. OYHCTKa MEYEHBIX
coenquHeHuil. Bonopoansii mnokasatens pH. OcMmoTudeckoe OaBlIeHHE W HW30TOHHYHOCTB.
YCTOMYNMBOCT M XpaHEHHWE MEYEHbIX COEAMHEHMH. AHanu3 M KOHTposb KauecTBa POJIIL:
¢usnyecknif, XuUMuU4eckui u Ouonorndeckuil. OCHOBHBIE pa3zenbl (hapMakoneHHOW CTaTbu
npennpustust (OCII). Paguonyknuanble npuMecH, UX MCTOYHMKU. MonbHas (yZaenbHas)
aKTUBHOCTb. MeToabl OnpeneineHus paguoXUMHUYECKOM YHUCTOTHI: PaJUOTOHKOCIONHAsA W
BbICOKOA((DEeKTUBHAsT KUAKOCTHas Xpomarorpadus, razosas xpomartorpadus. buomornueckuii
KOHTpOJIb: TECTBI HA CTEpUIbHOCTE U LAL-TecT.

OnHodoTOHHAsE JAMArHOCTHKA. PmTe. POJIII. PanvoHykmuapl TexHeUMs, HX SIAEPHO-
dusuueckue cpoiictBa. 06wt 0630p POJIII *"Tc. XuMudeckue cBOMCTBA TEXHELHS: KOMIIIEKCHI,
crenenn okucienus. Dapmakokusetuka’™Tc- POJIII. Cxema NpUrOTOBIEHHE IUOGUIN3ATA.
[Tpumepsr npurotoBnenust JuodunuzatoB u POJIII Ha ux ocHoBe (Ha mpuMepe BHIOPaHHBIX
npenaparoB, «Texnerpum», «bpomesmma», nap.). PammodpamaneBTrueckne JieKapCTBEHHBIC
npenapathl *’™Tc 4eTBEpPTOro MOKOJOEHHS.

PO ana IDT. POJII ans M2T. 'BF-POJII. XapakTepucTHKH SIEpHBIX peakiuii
nonydenuss '*F. ®usnko-xummueckue cBoiictBa (ropa. HykneodungbHoe M 3IEKTPO(HILHOE
¢ropuposanue. Ilpumepsl smektpopumbHoro cunresa (['°F]-¢prop-JODPA, 2-['"*F]dprop-L-
tuposzuHa, @®J'). Ilpumepsl HykIeopmnbHOro cunresa (propmuzonunazon, OUAI). Pazmen
HykneopunsHoro ¢ropuposanus TRACElab. "'C-P®JIII. XapakTepuCTUKH SIEPHBIX peakiuii
nonyuennss ''C. Baxneitmme !'C-P®JIII. OcoGennoctu cuHtesa 'C-POJII.  Dransl
npurotosnenus 'C-P®II u notepu aktuBHOCTH. HOMeHKNaTypa ObICTPBIX peakimii. [lomyuenue
metunifoguna (u3 CO2 u MeTaHa), U NPUMEHEHHE €ro B peakIHUsIX METHWJIMPOBaHUS (CHHTE3
METMOHHMHA, XONIMHA, ruapokcuddenpuna u ap.). [lodydeHre MedeHbIX KapOOHOBBIX KUCIOT. “Nu
150 B paguonyknmuaHOM qUArHOCTHKE.
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4 O0beM y4eOHOU TUCHUTIIHHBI

. 8 cemecTp

Bunb! yaeOHO# paboThI 3E ARG 1, Actpor. 1.
O0mas Tpya0eMKOCTh IUCHUILIMHBI MO Y4eOHOMY 4 144 108
MJIaHy
KonTakTHasi padoTa — ayAMTOPHbIE 3AHATHS: 1,78 64 48
Jlexmuu 0,89 32 24
ITpaktrueckue 3ausatus (113) 0,89 32 24
CamocrositesibHas padora (CP): 2,22 80 60
KoHTakTHas camocTosTenbpHas paboTa 0,2 0,15
CaMOCTOSITEJIbHOE U3YUEHUE PA3JICJIOB TUCIIUIIIINHBI 2,22 49 8 37,35
Pedepar 30 22,50
Bunx koHTpoOJIS: 3a4erT

AHHOTANUA padoyeil NPOrpaMMbl JUCUMILIIHHBI
«Oopamenne ¢ PAO»

1 Heap aucuumimHbl — (QOpMHpPOBaHHE Yy OOYYAIONIMXCS KOMIETEHIMH B o00jacTtu
TEXHOJIOTUM OOpalieHus ¢ paauoakTUBHbIMU oTxonamu (PAO), obpasyromuMucs B pe3yibTare
paboThI ¢ paIUOHYKIUAAMH.

2 B pe3yJabTare M3y4eHUs IMCHUILIHHBI 00YYAKOLIHIICSH 0JIKeH:

Obnadoams cneayoIUMU KOMIETEHIUSAMU U UHJIMKaTOPaMU UX JOCTUKEHUS:

[1CK-2.1.3; TICK-3.1.1; TICK-3.1.2; [ICK-3.1.3; TICK 3.2.1; IICK 3.2.2; I[ICK 3.2.3; TIK-1.1; IIK-
1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; [1IK-3.2

3namu:
—  TEXHOJIOTUM UMMOOWIIM3ALMU U MaTpUYHbIe MaTepHalibl A1 BKItoueHus PAO;
—  [pHUHUUIBI 6€30MaCHOT0 XpaHeHus U 3axopoHeHus PAO.

Ymems:
— Kj1accu(uuMpoBaTh paJHMOaKTUBHBIE OTXOIbI;
— 000CHOBBIBaTh BHIOOP TexHOJOruu 00padoTku PAO.

Braoemy:
— MeTOJlaMU OLIEHKHM pHCKa U ONpe/eeHus: Mep Mo o0ecnedeHno 6e30MacHOCTH MepepaboTKu U

3axoponenust PAO.
3. Kparkoe conepxxanue IMCUUILINHBI

Beenenue

3ajayn AMCUMILIMHBL M €€ MECTO B MOATOTOBKE clenUanucToB. [IoHATHE «paanoaKkTUBHbBIE
orxonp» (PAO). Llens u npuHUuNbEl oOpalleHUsl ¢ paJuOaKTHUBHBIMU OTXoiamu. OpraHuzanus
oOpamienus ¢ PAO. OTBeTCTBEHHOCTh rOCy1apcTBa M 00S3aHHOCTH PA3IMUHBIX OpraHU3alu.

Pa3nea 1. PagmoakTUBHBIE 0TXO0/bI

OCHOBHbBIE TPHUHIMIIBI U CTaJWU OOpaIleHHUs C PaJHOAKTHBHBIMU OTXOJaMHu. VCTOYHUKH
pPaaMOaKTUBHBIX  OTXOA0B. Kiaccudukanus paguoakKTHBHBIX  OTXOJOB. XUMHUYECKHUA U
PaIMOHYKJIUIHBINA cocTaB 0TX010B. COOp u nepBuuHas xapakrepuctuka PAO.

Pa3nea 2. TexHosiorun 00padoTKn pagHOAKTHBHBIX 0TX010B

®dakTophl, BIMAIONIME Ha BBIOOp TexHOJoruu oOpamenus ¢ PAO. MwunuMmuzamus
paIMoOaKTUBHBIX OTX0A0B. OUKCTKA U KOHIEHTpUpOBaHHE HU3KOAKTHBHBIX JKPO . Mexanuueckas
obpabotka TPO. Tepmudeckue u TepMOXUMUYECKHE TeXHOJOTHH 00padboTku PAO.
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Paznen 3. Texnosorun kouauuuonuposanus PAO

Brutouenne PAO B nement. BrirtoueHne 0Txom10B B OUTYMbI ¥ ToJMeEpbl. OCTEKIIOBBIBAaHHUE
PAO. Tlpunnunsr BxmoueHuss BAO B kepamuyeckue marpuiibl. Kpurepuu BbIOOpa TEXHOJOTHH
MMMOOUIIN3aLUH PAJOAKTUBHBIX OTXO/10B.

Paznen 4. O0panieHue ¢ OpraHM4ecKMMHU PAAMOAKTUBHBIMM 0TX0aMH

OOpazoBaHue W XapaKTEPUCTUKH OpPraHUYECKHX OTX0/0B. OCOOCHHOCTH OOpalicHus ¢
oprannueckuMu otxogamu. OOpaboTKa OpraHUYECKUX OTXO0J0B. TexHojoruum nepepaboTKu
HCKOTOPBIX OPTraHUYCCKUX MATCPUAJIOB, UCITIOJIb3YCMbIX B aTOMHOU SHCPIrCTUKC.

Pa3znen S. TexHo10rum 0YMCTKHA ra3000pa3HbIX PaAH0AKTUBHBIX BLIOPOCOB

Opranuzanys BEHTUISIIMOHHOM CHCTEMbl M €€ OCHOBHblE 3ajaud. VcTouHukH U
XapaKTepUCTHKa ra3o00pa3HbIXx BbIOpocoB Ha ADC. OuibTpyrolmue anmapaTbl CHCTEM
razoouucTku. Cxembl ouucTKH Bo3ayxa Ha ADC ¢ peaktopom BBOP.

Pa3nen 6. O0pamenue ¢ paguOHYKJIMIHBIMA HCTOYHHKAMH

XapaKTepI/ICTI/IKI/I nu O6HaCTI) HpI/IMeHeHI/Iﬂ OCHOBHBIX paI[I/IOHYKJII/II[HBIX NCTOYHHUKOB
MOHM3UpYyIoulero u3nydenus. Mmmoobmnuzanus orpadortaBmux PHU B Geton u meramn. Obmias
cXeMa InmoAroToOBKH K IIOJIFOBpeMeHHOMy XpaHeHI/IIO.

Paspnen 7. loarocpounoe xpanenue u 3axoponenune PAO
[IpuHumns! 6e3o0macHoCcT XpaHeHus: 0Txo10B. CriocoObl 3axopoHeHus: PAO.

3akiroueHue.

®enepanpHas LeneBas nporpamma «O0ecnieueHre AepHON U paJualiOHHOM O0e301acHOCTH
B 2008 r. m Ha mepuox mo 2015 r.» — DIII APB. denepanbubiii 3akoH «O0 oOpalieHUH C
paauOaKTUBHBIMM OTXOJAaMH W O BHECEHUM H3MEHEHUW B OT/CJIbHBIC 3aKOHOJATENbHBIEC aKThI
Poccuiickoit ®@enepanun» Ne 190-d3 ot 11.06.2011. Co3nanue B Poccuiickoii denepanuu
Enunoit rocynapctennoit cuctemsl oopamienust ¢ PAO (EI'C PAO).

4 O0beM y4eOHOH AUCHUNINHBI

10 cemectp
Bun yuebHoli paboThl
3E Axan. 4. ACTpOH. 4.

OO0mas Tpy10eMKOCTb 1M CHUILTHHBI 4 144 108

KonTakTHas padora — ay1uTOPHBIE 3aHATHS: 1,78 64 48
Jlekiuu (JIek) 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
CamocrositesibHas padora (CP): 1,22 44 33
CaMocTosTenbHOE N3yUYEeHHE Pa3/IeIoB 122 44 33
JUCHUTIIMHBI
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTo4Hasl aTTECTALIUS 0,4 0,15

1
IloAroToBKa K 3K3aMeHy 35,6 26,7

Bua uTtoroBoro KOHTpoJIst JK3aMeH
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AHHOTaNUA padoyeil NPOrpaMmMbl JUCUMUIIIIHHBI
«IIpoekTHpOBaHNE PAIMOXMMHUYECKHUX MPOU3BOACTB

1 Hens aucuunauHbl — (GopMHUpOBaHHE Yy OOYYAIONMIMXCS TEOPETHUYSCKUX 3HAHUH W
MPAKTUYECKUX HABBIKOB B 00JIACTH MIPOSKTUPOBAHUS YCTAHOBOK PATUOXUMHUYECKHUX ITPOU3BOJICTB U
YIPaBJICHUS CIIOKHBIMU TEXHOJIOTHYECKHUMHU MIPOIIECCAMU

2 B pe3yJsibTaTe U3y4eHUs: TUCHUILTUHBI 00YYAIOMIUICS TOJI/KEH:

Obnadame cnenyONAMU KOMIIETCHIUSAMHI U UHIIUKATOPAMHU UX JOCTHIKCHHS:

[1CK-3.1.1; IICK-3.1.2; TICK-3.1.3; TICK 3.2.1; IICK 3.2.2; IICK 3.2.3; I1K-3.1; TIK-3.3; [1K-4.1;
[1K-4.2; [1K-4.3; [IK-5.1; TIK-5.2; TIK-5.3
3namo:
—  OCHOBHBIC IPHUHIIUIIBI POCKTHPOBAHUS PATUOXUMHUYESCKUX TIPOU3BOICTB;
—  CHCTEMBbI U METO/IbI POCKTUPOBAHUS TEXHOJIOTUYECKUX MPOIIECCOB M PEKUMOB MTPOU3BOJICTBA;
— Ha3HAYCHUE, MPUHIMUI JCUCTBUS M YCTPOHCTBO XUMHUECKOTO0 000PY/I0BaHUSI HEOPTaHHYECKUX
MIPOU3BO/ICTB.
Ymems:
—  BBINOJIHATH aHAIN3 PaOOThI JEHCTBYIOIIETO 000PYIOBAaHHS M BBIOMPATh IyTH MOJCPHHU3AINH H
COBEPIICHCTBOBAHUS 000PY/I0BaHMS;
—  BBINIOJIHATH PAcYeThl OMOJIOTMYECKON 3aIlUThl OT MOHU3UPYIOMIETO W3ITyYeHUs allapaTroB U
BBIOUPATH CIIOCOOBI 3AIIUTHI OT KOPPO3HUH;
— paboTaTh C HOPMATHBHO-TEXHWYECCKHMMHU JOKYMEHTAMH W BBIOMpaTh OOOpYAOBaHHE B
COOTBETCTBYIOIIMX KATAJIOTaX M CIIPABOYHUKAX.
Braoemo:
— METOJaMHU OIPENIEIICHUSI ONTUMAIBHBIX U PAMOHAIBHBIX TEXHOJIOTMYECKUX PEKHMOB PaOOTHI
000pyT0BaHUS;
—  METOJaMH KOHCTPYKTHBHOTO pacyeTa 000pyI0BaHMUS.

3. KpaTkoe coaepkanue Q1 CHUNITTHHBI

Paznen 1. OcHOBHbIE CTAAMH NPOEKTHPOBAHHS PAIMOXMMHUYECKHUX NPOU3BOACTB U
o0opyaoBaHus

[IpoekTupoBaHue Kak BUJ MHKEHEPHOH aeATelbHOCTH. [IpoeKkTHO-cMeTHash JOKyMEHTAIlHsl.
TexXHIKO-IKOHOMHYECKOE 000CHOBAHUE POEKTA.

OcHOBHbBIE CTaIUU MPOEKTUPOBAHUS PATUOXUMUYECKUX MTPOU3BOJICTB U 000pyAoBaHus. Busl
KOHCTPYKTOPCKMX JTOKYMEHTOB. (OO00O3HaueHHe Wu3JAeNuid M KOHCTPYKTOPCKUX JIOKYMEHTOB.
CogepxaHue pa3JeioB UCXOAHBIX JaHHBIX JIJIS TPOSKTUPOBAHUS IPOU3BOICTBA.

Pasnen 2. BoiGop u pa3pa6oTka TEXHOJIOTMYECKOI cXeMbl IPOU3BOACTBA
O6mue monoxenusa. I[locmemoBarenbHOCT,  Pa3pabOTKHM  TEXHOJOTMYECKOH  CXEMBI.
[TpuHIMIIHATBEHAS TEXHOJIOTHYECKas cxeMa. Pa3MenieHne TeXHOIOTHYECKOTo 000y T0BaHHS.

Pa3nes 3. Dcku3Hasi KOHCTPYKTHBHAA pa3padoTKa OCHOBHOM XMMHYECKOH anmaparypbl
O6mme monoxeHus. PeakTopbl, KoOJOHHOE 000OpyIOBaHME, TI€YH, TETIOOOMEHHOE
obopynoBanue. OcoOOEHHOCTH ICKU3HOTO KOHCTPYHUPOBAHUS Pa3IMYHbBIX IPYIII allapaToB.

Pasznen 4. 'padpuyeckoe npeacraBjieHne paamoXuMH4eCKOH YCTAHOBKH
O6mme mnonoxenus. biok-cxema mporecca. OCHOBHash TEXHOJIOTMYECKass CXeMa
TpyOOIIPOBOJIOB U BCTPOEHHBIX TPUOOPOB.

Paspnen 5. I'pagpuyeckue cMMBOJIBI TEXHOJTOTHYECKHX YCTAHOBOK
BI)I)Iep)KKI/I u3 aKTyaHBHOfI HOpMaTHBHOfI JOKYMCHTAIMU U TOCYyAAapPCTBCHHBIX CTAaHIApPTOB,
UCIIOJIB3YEMBIX IIPU IPOEKTUPOBAHUU PAAUOXUMUYECKUX IIPOU3BOICTB.

Pasznen 3. KypcoBoii npoekr.
Brinonnenne KYypCOBOI'0 MpOCKTA 11O MHAUBHUAYAJIbHOMY 3aJIaHUIO.
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4 O0beM y4eOHOU TUCHUTIIHHBI

5 10 cemectp
Bret yaconoii padorer 3E Axkan. 4. AcTpoH. u.

O01mas Tpy10eMKOCTh TN CHHUILINHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlekuuu 0,44 16 12
[MpakTrueckue 3anstus (I13) 0,89 32 24
CamocrosiTetbHaAsI padoTa 2,67 96 72
KonTakTHasi caMocTosiTeNIbHAs paboTa 04 0,3
CaMoCTOsATEIbHOE H3YUEHHE Pa3/IeNoB AUCHUILIIMHEI 2,67 36 27
BrlmosTHEHNE KypPCOBOTO MPOEKTa 59,4 44,7
Buabl KOHTpPOJIS:

3a4eT + + +
KypcoBoii npoeKkT — 3a4eT ¢ OleHKOMH + + +

5.3. IucuunjauHbl 4acTH, (POPMHUPYEMOH YHACTHUKAME 00pa30BaTeIbHBIX OTHOIIEHH i

(IMCUMILIMHBINO BBIOOPY)

AHHOTaNus padoyeil NPOrpaMMbl AUCHUNIIHMHBI

«I/Inmeﬂepnaﬂ IMCUXO0JI0Ivsl B TEXHOJOT'UH MaTEpHuaJIoB COBpeMeHHOﬁ SHEPIreTUKN»

1. Heab AUCHMIUIMHBI — TPUOOPETEHUE CTYJIEHTAMH 3HAHUW B 00JIACTH TICUXOJIOTHUU
OpraHU3alllK JESITeNbHOCTH JIIOJeH B cucTeMe '"deloBeK-MallnHa'", 4yenoBek-npodeccruonanpHas

NesATEeIbHOCTb, Pa3BUTHE MPO(PECCHOHATBHO BaAXKHBIX KaueCcTB OyAyIIEro Cenuainucra.

2. B pe3yabTaTe M3y4YeHUS IMCHUILINHBI 00y4aI0IMIACH JOJIZKEeH:

Oo0aagath CJICAYIOIIMMHA KOMIICETCHIUSAMHA U UHIAUKATOPAMH UX NOCTHKCHUSA

VK-3.1; VK-3.2; YK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-3.7; YK-3.8; YK-6.1; VK-6.2;
VK-6.3; VK-6.4; YK-6.5; YK-6.6; YK-6.7; YK-9.1; YK-9.2; VK-9.3; IIK -6.1; [1K-6.3

3name:

— OCHOBHBIC TIICHUXOJIOTHYCCKHEC ITOHATHUIA (HCI/IXI/IKa,

CO3HAHUE,

HHIUBUAYAJIbHOCTD, ICUXUYCCKHUEC ITPOLUCCCHI, CBOI\/'ICTBa, COCTOSHHA U Hp),

— METO/bI IICHUXOJIOTHYCCKUX I/ICCJ'IGI[OBEIHI/Iﬁ

MICUXOJIOTHYECKON HOMOH_II/I);

(OOBEKTHBHEIE,

WHIUBHI,

JINYHOCTD,

OIMCATCIbHEIC,

- HpO(I)CCCI/IOHaJ'ILHO Ba’XHBIC Ka4C€CTBA 3HAYUMBIC JIJIA 6y,HYH_ICI>'I CIICIUAJIbHOCTH,

— TMNCHUXOJOTUYCCKYIO CYHIHOCTD 06H_[CHI/IH;

— KOHCTPYKTHUBHBIE CIIOCOOBI pa3pelieHns KOH(OIMKTHBIX CUTYalUi;
— TIICHUXOJIOTHYECKHE 0COOEHHOCTH Pa3BUTHUS MaJIO COIMAIbHOM IPyYIIbI (KOJIEKTHUBA);

Ymems:

— MNPOCKTUPOBATH U NOAACPKUBATH IICUXOJIOTMUCCKU Oe30ImacHbIe ycCi10BUA ACATCIILHOCTU B

CJIOJKHBIX CUCTEMAX YCIOBCK-MalllnHa,

— paboTtaThb B KOJUIEKTHBE, COTPYJIHHYATh C KOJUIETaMH, pa3peliath KOH(IUKTHbIE

CUTyalnu,

— A4aHaJIU3upoBaTb CBOM  BO3MOXKHOCTH  HCIOJIb30BATb

CaMOIIO3HAHNs ¥ CAMOBOCITUTAHHSI,;
Braoems.:

METOABI CaMOJHWarHoCTHKH,

— HaBBIKAMHU IMCHUXOJIOTHUYCCKOI'0 CaMOaHaIn3a U CaMOpPCTyJINPOBaHMA, HCOGXOIII/IMBIMI/I
— s 3¢ pexTrBHON 1 6e30macHOM MpodecCuOHATBLHOM NeITeIbHOCTH;
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— TEOPEeTUYECKUMH U TPAKTHYECKUMHU HaBBIKAMH IUTAHUPOBAHHS MPO(HECCUOHATHLHOM
JESTEIIbHOCTH, LIEJIeTIoaraHus U pa3pad0TKU ONTHMAIBHBIX IPOTPaMM peaTn3aluy elu.

— HaBBIKAMHU MEXIUYHOCTHOTO OOIIECHUSI.

3. Kpartkoe cogep:xanue TUCHHUILTHHBI

Paszoen 1. Ilcuxonozus uenosexa u e2o npogheccUoOHaANbHASL OesIMENbHOCHb

OO01ast XapakTepUCTHKA T CUXOJIOTUU KaK HayKu

1.1 OOGmias xapakTeprucTUKa IICUXOJOTUN KaK HayKu. MeTOIbl TICUXOJIOTHH

1.2 OOmiee NOHATHE O TMYHOCTH

1.3 JIM4HOCTb U €€ MCUXUYECKUE CBOMCTBA

1.4 Ilo3naBaTenbpHbIE TPOLIECCHI TMYHOCTH

1.5 DMOUMOHAIBHO-BOJIEBBIE MPOLIECCHI IUYHOCTH

1.6 Tlcuxonorus npodeccuoHAIBHON NeATeTbHOCTH

Pazoen 2. Yenosex kak yuacmuux mpyoosoco npoyecca

2.1 OcHOBHBIE 3TaIlbl pa3BUTH CyOBEKTa TPyAa

2.2 TpynoBas MOTHBALIMS U YOBICTBOPEHHOCTh TPYJIOM

2.3 llenemnonaranue W IUIaHUPOBAaHUE B MPO(HECCHOHATILHOM NESTEIbHOCTH
2.4 IlpodeccuonanbHasi KOMMYHUKAIUS

2.5 Ilcuxonorus KoHMIUKTA

2.6 Ilcuxosorusi COBMECTHOTO Tpy/ia

2.7 Ilcuxosorus ynpaBieHUs

2.8 Crpecc u ero npodpuiakThKa

OO611ee KOJIMYECTBO Pa3/ICiioB 2.

4. O0beM y4eOHOM JUCHUIIMHBI

O0bem 1M CUMIIIMHBI
Bup yueOHoit padoThl Axan. | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIHILIHHbI 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,88 32,0 24
Jlexmun 0,44 16,0 12
[Tpaktnueckue 3austus (I13) 0,44 16,0 12
CamocrosiTeibHas pabora 1,11 40 30
KonTakTHas camocTosiTenbHas paboTa 111 0,2 0,15
CaMocTosiTenbHOE U3YUYEHUE PA3/1ETI0B IUCHUIIIMHbI ’ 398 | 29,85
Bua konTpoJs: 3ader

AHHOTanus padoveil NPOrpaMmMbl JUCHUNIMHBI
«Pycckuii AI3bIK ¥ KYJIBTYPa peYH B TEXHOJOTHH MaTePHAJIOB COBPEeMEHHON IHEPreTHKI)

1. Heap aucummiaunbl — (GopmupoBaHue mpodecCHoHaTbHON KYyJIbTYphl PEUeBOTO OOIICHUS,
CIIOCOOHOT0 PeaTn30BbIBaTh CBOM KOMMYHHKATHBHbIE TOTPEOHOCTH B COBPEMEHHOM OOILIIECTBE Ha
OCHOBE MNPHUHUMIIOB 3((PEeKTUBHOCTH, KOMMYHHKAaTHBHOM 11€J1€CO00pa3HOCTH, JIMYHOTO
JIOCTOMHCTBA, BHICOKOW 00111el 1 MpodeccHOHAIbHOMN KYJIbTYphl, YBaXKEHUS K IPYTHUM JIFOIIM

2. B pe3yabTare u3y4eHUs: JUCHUILIMHBI 00YYAOLIMICH JOJKEH:

Ooébnadamp cneayOINMMH KOMIETEHITUSIMHA U HHIUKATOPAMHU UX JOCTHIKEHUS:
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VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.8; YK-4.9; TIK-2.2

3uamo:

- OCHOBHBIE INOHATHS Kypca: s3bIK, pedb, TEKCT, (YHKIMOHAIbHBIE CTUIIM, pedeBas CUTyallus,
A3BIKOBAsI INYHOCTH;

- crien UKy YCTHOW U MMCbMEHHOU PeyH;

- 0COOEHHOCTH COBPEMEHHOH COLIMOJMHTBUCTHYECKOW CHTyalluh M OCOOEHHOCTH pPEYEeBOIO
IIOBEJICHUSI COBPEMEHHOI'0 POCCUIICKOI0 IOCCITy KallEero;

- 3TUKY ¥ ATUKET NPOo(ECCHOHATHLHOTO PEUYEBOT0 OOIICHHUS,

- 0COOEHHOCTH O(UIHUAIBHO-IEIOBOI0 CTHIIA M OOMXOJIHO-AEIOBOIO MOJCTHIIS, CBSI3aHHOIO C
npo¢eCCHOHATBHOM e TebHOCTHIO TOCCITYKAILEeTo;

- crienuUKy U KaHPbl HAYYHOT'O CTUJISI pe4M, KOMIIO3ULMOHHYIO CTPYKTYPY U SI3bIKOBBIE CPE/ICTBA
o(opMIICHHS MaruCTEPCKOM TUCCEePTALINY;

- HOPMBI JINTEPATYPHOTI'O SI3bIKA;

- TIpaBHJIa MOATOTOBKH TEKCTOB Pa3HBIX BHJIOB ITyOJIMYHOTO BHICTYIUICHHS, IPUEMBl YOSKICHUS U
3aKOHBI HEKOH()IMKTHON KOMMYHUKALUH.

Ymemo:

- JIOTMYECKH BEPHO, APTYMEHTUPOBAHHO U SICHO CTPOUThH YCTHYIO U MMCbMEHHYIO Peyb,

- TpaHC(OPMHUPOBATH MUCBMEHHBIN TEKCT B YCTHYIO (hopMy peun;

- COCTaBJIATH JIEJIOBbIE JOKYMEHTHI B COOTBETCTBUU C HOPMATUBHBIMH TPEOOBAHUSIMU;

- cO3/aBaThb HAa OCHOBE HAayYHOT'O MPOM3BEACHMSI BTOPUYHBIEC >KaHPbl MUCbMEHHOI'O TEKCTa (TE3UCHI,
aHHOTalMIo, pedepar) U 0POPMUTE MArUCTEPCKYIO JUCCEPTALUIO, CIelysl HOpMaM Hay4HOU peuu;

- HaXOJUTh B TEKCTE pEUEBbIC OLIMOKHU U YCTPAHATH UX;

- COCTaBJIATh TEKCT MYOJIMYHOIO BBICTYIUIEHUS (peub, JOKJIAJ, HAy4HOE COOOIIEHHUE) U BBICTYINATh
yOJIMYHO C pa3HbIMM KOMMYHUKAaTUBHBIMU HAMEPEHUSIMH.

Bnaoems:

- KyJlIbTypOii TpoeCCHOHATBHO-AETI0BOM U HAYYHOH peun B MUCbMEHHOM U yCTHOU (opMme;

- peuyeBBIM ATUKETOM JUI PELIeHHs 3ajad y4yeOHO-HayyHOro M NMpo(ecCHOHANbHOro OOLIeHHs B
chepe rocy1apCTBEHHOU CITYKOBI;

- HOPMaMH PYCCKOTO SI3bIKA;

- ocHOBaMH 3((PEeKTUBHOM KOMMYHHMKAIMH (HaBbIKaMU yOIMYHOM peun, apryMeHTaluu, BeACHHUs
JMICKYCCHUH) NTPU 00YYEHUH B By3€ U B MPO(GECCUOHATBLHOMN JeSITeIbHOCTH MPH B3aUMOCHCTBUY C
rpakAaHaMU U KOJIJIETaMU B KOJUIEKTHBE

3. Kparkoe cogepkaHue AU CHMIINHBI

1. BBenenue B mpeamer.

3azayn ¥ MECTO Kypca B IOJATOTOBKE MarucTpa, TOTOBSILErocs K Kapbepe rocCIy Kallero.
[TpoGiiema npecTuka 1 BOCTPEOOBAHHOCTH PEYEBOM KyJIbTYphl B Hallle BpeMsi. OCHOBHBIE MOHSITHS
Kypca; CTpyKTypa HalMOHAJIBHOTO s3blka, P kak MupoBoil s3bIk. BnusHue s3pika Ha
(dbopMHUpOBaHKE JTUYHOCTH YEJIOBEKA, IOHATHE S3bIKOBask TMUYHOCTh. OCOOEHHOCTH TUITU3NPOBAHHOMN
A3BIKOBOM JIMYHOCTH T'OCYJAPCTBEHHOI'O CIIYXKAIIETO U TUIIBI PEYEBOU KYyJIbTYpPhl T'OCCIIYyXKaIlEero.
Pycckuii 43bIK Kak C€rmoco® CyIIECTBOBaHMS PYCCKOTO HAallMOHAJIBHOTO MBINUIEHUS U PYCCKON
KyJbTYyphl M Kak 3HAaKOBas CUCTeMa Mepenaud HHpopManmu. TuObl peueBbIX CUTyaluil u
(GyHKIIMOHAJIbHBIE  PA3HOBUIHOCTH COBPEMEHHOIO pycckoro s3blka. OduuuanbHble U
Heo(uIMaNbHbIe CUTyalluu OOIIEHUS. .

2. KyabTypa 1eJ10BOro o01meHus.

OcobeHHOCTH  OUIMATBHO-IENOBOTO CTUIS M cdepbl ero  (yHKIMOHMPOBAHUS.
XapakTepucTuka  OOMXOJHO-IEJIOBOIO  MOJACTWIS,  CBSI3AHHOTO € Ipo¢eCCHOHAIbHOU
JeSITeTbHOCTBIO TOCCITYKAIIET0; UCTOPHS IEIOBOTO SI3bIKa; YCTHBIE (DOPMBI JIETOBOM peyn.

Crtporocts HOpM NMUCBMEHHON (OpMBI J1e10BOro oduieHus. Kanpbl TUCbMEHHON JeT0BOM
KOMMYHHUKauu. KaHuemsipckuii JOKyMEHT Kak oOcCOOBI THUII TEKCTa; CTPYKTypa W IpaBHia
COCTaBJIEHUSl JIOKyMEHTOB. VIHTepHaIMOHalbHbIE CBOWCTBA PYCCKOM oOQuUIHaNIbHO-IET0BOM
IIACBMEHHOU peun. PeueBoli 3TUKET B 1€JI0BOU IEPEIIUCKE..

3. KyabTypa Hay4Hoii pe4n.
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Oco0eHHOCTH HAy4YHOTO CTUJISl PeYM M €ro pa3HOBUAHOCTH. JKaHpBI Hay4HOrO CTHIIS, C
KOTOPBIMH paboTaeT MarucTpanT (aHHoTauus, pedepar, CTaThs, IOKIAA, TE3UCHI JOKIJIAAA,
Ipe3eHTalus, MarucTepckas auccepranus). Buasl kommpeccuu.

Odopmienne HayyHOH KBaIM(UKAIMOHHOW paboTel. CTpyKTypa HaydyHOH pabOTHI.
PyOpuxkanus Tekcra: riaBbl, pazaenbl. Odopmienune o6ubmumorpaduu, muratel. CHocku. CHCOK
HCIIOJIb30BAHHOM JIMTEPATYPBI.

4. HopMaTUBHBIN aceKT KyJbTyPbl pe4yu

Omnpenenenre MOHATUH «A3BIKOBAsk HOPMa», «BAPHAHTHOCTh HOPMBD), «KOJU(PHKAIML» U
«(pakTop COMUAIBHOrO NMpecTukay. [IpaBUIbHOCTh U MAacTEPCTBO peur. Pa3HOBUIHOCTH A3BIKOBBIX
HOpM. [Ipon3HocuTenbHBIE HOPMBI PYCCKOIO JINTEpaTypHOro si3bika (PJIA).

Jlexcuueckue Hopmbl PJISl u mpuumubl ux HapymeHus. PacmpocTpaHeHHbIE JIEKCHYECKUe
OLIMOKH: TUIEOHA3M U TaBTOJIOTHSI.

I'pammatrueckue Hopmbl PJIS, cinyuam ux Hapymenus. TpyaHble ciiydan ymoTpeOaeHus
MMEH CYUIECTBUTENbHBIX. MI3MeHeHus, npoucxoadiue B ynoTpeOJIeHUH YUCIUTENbHbIX. TpyaHbIE
cllydyal MMEHHOTO U TJarojbHOro ympasieHus. CoriacoBaHHe IMOAJIKAIIETO0 U CKa3yeMoro B
dbopmax ymncna. YrnorpebieHue aeenpruiacTHBIX 000POTOB.

Opdorpaduueckre U MyHKTyallHOHHBIE HOPMBI, aKTyaJIbHbIE AJIS I€TIOBOTO MUCHMA.

5. HoaroroBka My0JIMYHBIX BBICTYIJICHHI B PA3HBIX JKAHPAaX.

Ponp putopuku B moAroToBke rocciykammx. OcoOeHHOCTH MyOIHIIMCTUYECKOTO CTHIIS
peun. [loHATHE yCTHOTO MyOIMYHOTO BBICTYIUICHHUS, €r0 BUABI W OOIIME MpaBWJIa ITOATOTOBKH
MyOJIMYHOTO BHICTYIUICHUS.

Ocobennoctn yOexnaromeld pedn W ee Buibl. lloHATHE apryMeHTamuu W IpaBHia
aprymMeHrauuud.  BpiOOp apryMeHTOB B 3aBHCHMOCTH OT THUIIA ayAuTOpuu. Poib myOmu4HBIX
JUCKYCCHM B COBpeMEHHOM o01ecTBe. [loaroroBka K AUCKyCcCHUU U MpaBUjla y4acTus B HEH.

4. O0beM y4eOHOM JUCIHIJIMHBI

Bunpt yueOHO# paboThI 3E Akaz. 4 | ACTpoH. U
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IIaHY 2 72 54
AyIMTOpHBbIE 3aHATHS: 0,9 32 24,3
Jleximonnsble 3ausTus (JI3) 0,45 16 12
[Tpaktnueckue 3anstus (I13) 0,45 16 12
CamocrositesibHas padora (CP): 1,1 40 30
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
Pedepar/CamocTosiTennbHas mpakTU4YecKas padbora 1,1 20 15
CaMocTosITENbHOE U3YUECHUE PA3ACIOB IUCHUIIIMHbI 19,8 14,85
Bujx koHTpoOJISi: 3a4eT / IK3aMeH 3auer 3ayer

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI

«OCHOBBI MCHEIKMCHTA H MAPKETUHIA B TEXHOJOI'MA MaTEPHUAJIOB COBpeMeHHOﬁ
IHEPreTuKmN»

1 IHeab aMCHUIUVIMHBI — TOJYYEHHE CHUCTEMbl 3HAHUW O 3aKOHOMEPHOCTSX
(GYHKITMOHUPOBAHMUSI XUMHUYECKOTO TMPOU3BOJCTBA B CHUCTEME HAIMOHAIBHONH JKOHOMUKH,
MIPEICTABICHU B 00JACTH MAapKETHMHTAa U MEHEIDKMEHTA, BKJIIOUYas METOJIOJOTHYECKAE OCHOBHI U
3aKOHOMEPHOCTH, (PYHKIIMH, METOJbI, OPTaHU3AIMOHHBIC CTPYKTYPBHI, OPTaHU3AIMIO TMPOIIECCOB,
TEXHUKY W TEXHOJOTHI0 MapKEeTHHra W MEHEI)KMEHTa B YCJIOBHUAX PHIHOYHON HSKOHOMHKHU;
3a510’K€HHE OCHOB TIPO(ECCHOHATLHOM IS TEIBHOCTH 0aKaIaBpoOB.

2 B pe3yjabTaTe H3y4YeHHUs] AMCHMILIMHBI 00y4arOLIMICH HOJIKEH:

Obaaoams CleNyOIMUMA KOMIETCHIIMSIMA U UHAUKATOPAMU UX JOCTUKCHHUS

VK-3.2; VK-3.4; VK-3.5; VK-3.7; VK-3.8; IIK-6.1; [IK-6.2; 1IK-6.3.
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3namo:
- OCHOBBI ’KOHOMHYECKOW KYJIbTYPHI, B TOM YHClie (MHAHCOBOI IrPaMOTHOCTH.
Ymems:
- HWCHOJB30BAaTh 3HAHHMS OCHOB SKOHOMUKHM NpPU HPUHATHH OOOCHOBAaHHBIX pEIICHUH B
Pa3INYHbBIX 00IACTAX AEATEIbHOCTH.
Braoemy:
- HaBbIKAMHM BBIOOpa 3KOHOMHMYECKM OOOCHOBAaHHBIX PpEIIEHUH B pPa3IMYHBIX 00JacTAX

KHU3HEICATEIIEHOCTH.

3 Kpartkoe cogep:xanue JTUCHUILIHHBI

Pazoen 1. Ocnogwl ynpasnenus npeonpusamuem

Beenenue. [Ipenmer, meron u cogepxkanue qucuuiuibel. Teopus ynpasnenus. CylnHoOCTb U
congepxkanue ympasieHus. OcHOBHble TOHATUS 3¢ ¢deKkTuBHOCTH yrpasieHus. Crneunguka
yIPaBIEHYECKON JEesATEIbHOCTH, COBPEMEHHbIE NpOOJEeMbl yNpaBieHUsA. 3aKOHOMEPHOCTH U
npuHUMIBL yrnpaBiaeHUs. CyObeKTUBHbIE U OOBEKTHBHBIE (akTopbl B ympasieHuu. Cucrema
yIOpaBleHUsl TMpeanpusaTueM U ee cTpykrypa. OneHka >QQexTUBHOCTH ympasieHus. [lonsTue
CHCTEMBI YIpaBJICHHS, pacrpeneneHue (yHKIHHA, MOJTHOMOYMN M OTBETCTBEHHOCTH. [IpHHIIMTIBI
IIOCTPOCHMSI  CUCTeMbl  ympaBieHus. LleHTpanu3auus W JeUEHTpalu3alus  yIpaBJieHHUS.
JlenerupoBanue MOJHOMOYMI B mpoueccax ynpasieHus. OpraHus3allMOHHas CTPYKTypa
npeanpusaTus U ux Buabl. [Tokasarenu 3¢)(heKTHBHOCTH yIPaBICHHUS.

Pa3zoen 2. Ocnosvt menedrcmenma

Ilenu B cucreme ympasieHus. Pa3paboTka crpareruii W miaHoB opraHu3zauuu. llenu u
[eNenojaraHie B yNpaBieHUH. Pojb Iemd B OpraHu3allid M OCYIIECTBICHHH IIPOLIECCOB
ynpasieHusi, knaccudukanus uened. [locrpoenne aepesa neneil. Coueranue pazHoodpasus Lenen
u Qynkimii MmeHemkmenTa. Cructema yrmpasieHus no mensM. CTparerus M TaKTUKA YIpPaBJICHUS.
CymHocTh, NPUHLUMIOBL M MeToAbl IMiaHupoBaHus. [Iponecc BblpaboTku crpareruu. Dopmsl
TEKyIIETo IUIaHUPOBaHUs. TexHomorus pa3pabOTKHM W TMPHHATUS YHPABICHYECKHX PEIICHHM.
Pa3pabotka ynpaBnendyeckux pemeHuil. [Tonarue u kimaccuukanus ynpabiIeHUECKUX pPELICHUH,
OCHOBOITOJIATAIOIIHNE YJIEMEHTHI ICATEIILHOCTH, YCIOBUS M KPUTEPHH TIPUHSITHS PEUICHUH, MTPOIece
U MOJIEJIN MIPUHATHUS YTIPaBICHUYECKUX pEIIeHUH, pealn3aus yrnpaBleHYeCKUX perieHuil. Binacts B
cucreMe ympapneHus. JlumepctBo u cTHib  ynpaBieHHs. OTHOIIEHHWS BIAacTH B CHCTEME
ynpasieHus. [IoHsATHE U TUIIOJIOTUS BJIACTH; BJIACTh U aBTOPUTET MEHeKkepa. VICTOUHUKY BIIacTH B
yIpaBJICHUU OpraHHW3alWel; MapTHEPCTBO B Tpoleccax MeHeKMeHTa. JIMaepcTBO M CTHIIb
ynpasnenus. [Iporeccel popMUpOBaHUS U OCHOBHBIE COCTABIIAIOLINE JIUAEPCTBA. MOTHBAIIMOHHBIE
OCHOBBI YITPaBIICHHSI U KOH(PIUKTHL. [ pynmoBasi fTuHaAMHUKa U KOH(IIUKTHL.

Pa3zoen 3. Ocnosvt mapxemunza.

MapKkeTuHT Kak CHCTeMa YIpPaBJICHHUS, DPETYJIHpPOBAaHWS W U3ydeHHs pbIHKA. lloHsTHE
MmapkeTuHra. IIporcxoxaeHue U CyIIHOCTb MAapKeTHHIa, L1eJdM MapkeTHHra. OCHOBHbIE NMPU3HAKU
MapKETUHTOBOTO CTHJS ynpasieHus. Konnemmmu wmapketwHra. OCHOBHBIC BHJIBI MapKETHHTA.
MapkerunroBas cpena. Kommuekc wmapketuHra. OCHOBHBIE MAapKETHHIOBBIE HHCTPYMEHTBI.
CopneprkaHuie W Tporiecc yrpasiieHuss MapkeTuHroM. OcHOBHBIE (pyHKIIMM MapkeTnHTa. ToBapHas,
IIEHOBasi, CObITOBas U KOMMYHUKAIIMOHHAs NOJIUTUKU (GupMbl. ToBapHble cTpareruu. Pa3paboTka
HOBBIX TOBapOB.

4 O0beM yueOHO# JUCUMIIJIMHBI

. O0BbeM JUCHUIIINHEBI
Buj yueOHoit padoThl

3E Akan. 4. AcTtp.u.
O01as TPYA10€eMKOCTh IV CIUTITHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 24
Jlexium 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
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JlaGopatopusbie padotsl (JIP) - - -

CamocrosiTesibHasi padoTa 2,10 76 57

KonrtaktHasi camocTosiTenbHas paboTta 0,2 0,15
2,10

CaMOCTOSITETbHOE U3YUEHUE PA3/ICSIOB TUCIIUIIIIUHBI 75,8 56,85

Bua uTOroBoro KOHTpoJIs: 3auer

AHHOTAIUS padoyeil MPporpaMMbl I CHHUIJIHMHBI

«OCHOBBI TEXHHYECKOIO PeryjiupoBaHud U ypaBJ€HUHA Ka4€CTBOM B TEXHOJIOI'UHN
MaTepuajioB COBpeMeHHOﬁ IHEPIreTUKU»

1. Heab AMCHMIVIMHBI — TIOJY4YEHHE CHUCTEMbl 3HaHMH 00 YyIpaBICHWHM KayecTBOM Ha
OPEANPUATHIX B CHCTEME HAIMOHAIBHOM SKOHOMHUKH, BKJIIOYAsh METOIOJIOTMYECKHE OCHOBBI U
3aKOHOMEPHOCTH YIIPaBJIEHUS] KAaueCTBOM B YCJOBUSAX pPBIHOYHOW HKOHOMMKM U BHEAPEHHE
PE3yIBTAaTOB HAYYHO-TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B PEaTbHBIH CEKTOP
SKOHOMHUKH.
2 B pe3yabTare n3y4eHusi JMCHUILUIMHBI 00YYAIOMIUACS T0TKEH:
Oébnadampe cnenyoIMMI KOMIETEHIUSAMH U MHIUKATOPAMU UX JOCTHKEHMS:
YK-3.2; YK-3.4; YK-3.5; YK-3.7; YK-3.8; [IK-6.1; TIK-6.2; ITK-6.3
3namo:
- TPUHIOMIBI COCTABJICHHUS TEXHUYECKOM MOKyMEHTAluH (rpadukoB padOT, HHCTPYKIUH,
IUIAaHOB, CMET, 3asBOK Ha MaTepHalibl U 000PYyAOBaHUE) U JIp.;
- TEOpPEeTHYECKHE OCHOBBI M METOJIbI BEIPAOOTKH IIEJIeH U CTpaTernu OM3Heca;
- NPUHUUIBI MTOATOTOBKU JOKYMEHTALUM Ui CO3JAaHUS CHCTEMbl MEHEIKMEHTa KauecTBa
NPEIPUSTHS,
- METObl M TEXHOJIOTUH MPHUHSTUS U peaTu3aliy yIpaBIeHYeCKUX PeIIeHHH.
Ymemu:
- pa3pabaThIBaTh TEXHUYECKYIO TOKYMEHTALHUIO;
- TPUHUMAThH YIPABICHYECKHE PEUICHNUS U OPTaHU30BHIBATh WX BEHITIOJIHEHUE,
- coOupath, 00pabaThIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaTh C YHpPaBICHUYECKOW JOKyMEHTAIlMeH, IOJb30BaThCsS 3aKOHAM, HOPMaMH H
IpaBUJIaAMU aIMUHUCTPATUBHON J€SITEIbHOCTH;
pacrpenensTb 0053aHHOCTH U OTBETCTBEHHOCTB;
UCIIOJIb30BaTh METO/IbI MOTHUBALIMY IT€PCOHANIA;
KOHTPOJIMPOBATH U PETYIMUPOBATh UCIIOJHEHUE TIAHOB.
Braoemy:
CIOCOOHOCTBIO B COCTaBe KOJUIEKTHBA HCIIOJHHUTEICH Y94acTBOBATh B MPOEKTHBIX padoTax
10 CO3/IaHUIO U ITPOU3BOJICTBY MaTepHAIIOB COBPEMEHHON SHEPTreTHKH;
- HaBBIKAMU IPUMEHEHHS ONITUMAIILHBIX MTOIX0JI0B JJISl IMarHOCTHKH U aHAJIH3a PHIHKA;
- UHCTpyMEHTaMH 3P (HEKTUBHOTO YIPABICHHUS.

3. Kpartkoe cogep:xanue TUCUMILIIHHBI

1. OcHOBBI ynIpaBJIeHUs] KAYeCTBOM Ha NPeaNPUSITHH

1.1 Beeoenue. IIpeomem, memoo u coodepycanue oucyunaunvl. Teopus YNpaBICHUSA:
yIOpaBlieHUE KaK MOTPEOHOCTh M Kak (PakTop ycmexa AESTeNbHOCTH, CYHIHOCTh M COJAEpIKAHHE
yIpaBJICHUS, MECTO TEOPUH YIPABJICHUS Ka4eCTBOM B CHCTEME COBPEMEHHBIX 3HAHWH, crienuduka
YOpaBIEeHYECKOW  JEATeTbHOCTH,  COBPEMEHHBIE  MPOOJIEMBI  YMPaBICHHUS  KAueCTBOM.
3aKOHOMEPHOCTH ¥ MTPUHITUIIBI YIIPABJICHHS KAYeCTBOM: CYOBEKTUBHBIC U O0BEKTUBHBIE (DAKTOPBHI.

1.2 Cucmema ynpaenenus kauecmeom ha npeonpuamuu. Ouenka I¢ppexkmusnocmu
ynpaenenus kauecmeom. CucTeMa YINpaBiICHHs] KAayeCTBOM: IOHSTHE CHUCTEMBI YIpaBJICHHUS,
pacnpenenenue (YHKIUU, MOJTHOMOYHA M OTBETCTBEHHOCTH, MPUHIIUIBI TOCTPOSHUS CHUCTEM
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yopaBlieHUs KauecTBOM. LleHTpanu3auuss W JeUEHTpadu3alus yOpaBlIeHUs, AeJernpoBaHHE
MOJTHOMOYHMI B Tporeccax yIpaBieHUs KadecTBOM. OCHOBHBbIC TOHATHS 3()PeKTHBHOCTH
ynpapieHus kadectBoM. [lokazaTenu 3¢(heKTUBHOCTH yIIpaBJIeHUs KaY€CTBOM.

2. OCHOBBI CHCTEMbI MEHEIKMEHTA KayecTBa

2.1 llenu ¢ cucmeme ynpagnenus kauecmeom. llenu B ynpapieHUN Ka4eCTBOM: POJIb 1IeJIU B
OpraHu3alliil ¥ OCYIIECTBJICHUH MPOIECCOB YIPABICHU, KIACCU(PHUKAIMS IIeNieil, MOCTpOCHUE
JiepeBa Iiefiell; coueTaHrne pazHooOpasus ueie u QyHKuud MEHEHKMEHTa; CUCTeMa YIIPaBJICHUS
Mo IEJsIM; CTpaTerus U TaKTUKA yrpaBieHUs KauecTBOM. CyIIHOCTb, HMPUHIMIBI U METObI
rwianupoBanus. [Iponecc BeipaboTku crpateruud. GopMbl TEKyIIEro MJIAHUPOBAHUS YIPaBIICHUS
KauecTBOM. BHeIpeHue pe3yabTaTOB HAyYHO- TEXHUYECKUX M MPOEKTHO-KOHCTPYKTOPCKUX
pa3paboTOK B pealIbHbII CEKTOP SKOHOMUKH.

2.2 Texnonozus paspabomxku u RNPUHAMUA YnpaeieHuyecKux peuwienuil. Pa3paboTka
VOpPaBIEHYECKUX  pELICHUI: TMOHATHE U  KiIacCUpUKalMg  yNpPaBICHUECKUX  PELICHHH,
OCHOBOIIOJIATAIOIINE JIEMEHTHI AEATEIbHOCTH, YCIOBHS U KPUTEPUU TPUHSTHS PEIICHUH, MPOIECC
Y MOJIEJIH NIPUHSATHSI YIIPABICHYECKUX PEIICHUH, peanu3alius YIpaBIeHYECKUX PEIICHUN.

3. Ynpaenenue nepconanom

3.1 Bnacmov 6 cucmeme ynpaenenusn. Jluoepcmeo u cmunv ynpagienusn. OTHOLLIEHUSA
BJIACTH B CHCTEME YIPABJICHHS: MOHATHE W THUIOJOTUS BJIACTH; BIACTh MU aBTOPUTET MEHEIKEPa;
Npu3HaKky, (GaKkTOpbl MU MPOSBICHUS HEYIPABIIEMOCTH; HMCTOYHHUKH BIACTH B YIPaBJICHUU
OopraHu3aleil; MapTHEPCTBO B MpoIleccaX MEHEIKMEHTa. JIMuIepcTBO M CTUIIb YIPABICHUS:
npouecchl GOPMUPOBAHUS U OCHOBHBIE COCTABIISIONINE TUACPCTBA, (hopMaibHble U HepopMalbHbIE
(bakTOphl JIMIEPCTBA, MPOSBICHUE JTUACPCTBA B CTHJIC YIIPABICHUS, TEHICHIIUS PAa3BUTUS CTHIISA
yIOpaBIeHUS.

3.2 Momuesayuonnsle 0CHOGbl ynpagienus u KoOH@aukmpl. MoTuBalMs AESATEIbHOCTU B
YVOpaBIEHUU: MOTHUBBI JIEATEIHHOCTH YEJIOBEKAa M MX POJb B YNPaBICHUHU, OCHOBHBIC MOHSATHUS U
JIOTUKA TIporecca MOTHBAIUH, (akTopel (OPMUPOBAHHS MOTHBOB TpPyJa; HWCIIOIH30BAHKE
MOTHUBAIlMM B TPAKTUKE MEHEIXMEHTa; (PakTopbl 3()PEKTUBHOCTH MOTHBAIMH; COBPEMEHHBIE
KOHIICTIIIMK MOTHUBalUM. ['pynmoBasi NUHAMHKAa M KOH(IMKTBHI: POJIb TPYMNIBI B TOBEICHUH U
JESTENIbHOCTH 4elloBeKa, (OpMUPOBAHUE TPYII, B3aUMOACUCTBUS B TPYyNIEe U B OpPraHU3AIINU;
BO3HUKHOBEHUE, TMPOSIBJICHUE U PA3HOBUIHOCTH KOH(MIWUKTOB, BIMUSHHE KOH(MIUKTOB Ha
yIpaBJICHUE KAaYECTBOM.

4. O0bem y4eOHOH JUCHUIIIMHBI

. O0beM TMCUMIIHHBI
Buj yueOHoii padoThl
3E Axkan. 4. AcTp.u.
O0mas TpyA0eMKOCTb IV CHUIITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,89 32 24
Jlexknnu 0,44 16 12
[TpakTuueckue 3austus (I13) 0,44 16 12
JlabopaTtopusie padoTs (JIP) - - -
CamocrosiTeibHas padoTa 2,10 76 57
KoHTakTHas camocTosTebHas paboTa 0,2 0,15
2,10
CaMOCTOSITETbHOE U3YUEHUE PA3/ICIIOB TUCIIUIIIIUHBI 75,8 56,85
Buja uToroBoro KOHTpOJIs: 3auver
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AHHOTaNUA padoyeil NPOrpaMMbl JUCUMIIIIHHBI
«IIpumeHeHHe PATHOHYKJINIOB B HAyKe, TEXHUKE U MeIUIIUHE»

1 Heab aucuuminHbl — GopMupoBaHue y 00y4aroIIUXCsl COBPEMEHHBIX 3HAHUN B 00J1aCTH
OCHOBHBIX C(ep MPUMEHEHHsS pPAJUOAKTUBHBIX HM30TOMNOB, IMOHHUMAHUS  TEXHOJIOTMYECKHX
MIPOLIECCOB MX MPOM3BOJACTBA U SKOHOMHUYECKOW II€IeCOOOPAa3HOCTH HCIIOJIB30BAHUS SIACPHBIX
TEXHOJIOTHIl.

2 B pe3yabTaTe U3yuyeHHUs TUCUHUIJIMHBI 00YYAIOMIUIICS 10JI/KEH:

Obnaoams cneayoIUMy KOMIIETEHIUAMY U MHJIMKaTOPaMU UX JOCTUXEHUS:

[1CK 3.2.1; IICK 3.2.2; TICK 3.2.3; [1K-1.2; [1K-4.2; [1K-4.3; T1IK-5.2
3uams:
— cBoiicTBa (sA€pHO-PU3MUECKHE W XUMHUYECKHE) PaJUOHYKIHIOB, OOYCIOBIMBAIOLINE HX
MIPUMEHEHHE B HAYYHBIX, METUIIUHCKUX, OMOJIOTUUYECKUX U TPOU3BOJICTBEHHBIX LENSIX;
—  OCHOBHbBIE TEXHOJIOTHH IOJTy4YE€HHUS UCKYCCTBEHHBIX PAAHOHYKIIH]IOB;
—  OmojormyecKoe ACHCTBIE NOHU3UPYIONNX U3ITy4eHUH (IPSIMOe U KOCBEHHOE);
— OCHOBHbIE 00J1aCTU MPUMEHEHNS KOHKPETHBIX PaJHUOHYKINJIOB.
Ymems:
— TMPUMEHSATH JACWUCTBYIOIIUE POCCUICKIE HOPMATUBHBIC JOKYMEHTHI B 00JIACTH paJualliOHHON U
SIEPHON OE30MMaCHOCTH;
— paboTtaTh C HAYYHOH JINTEPATYPOil;
—  OLEHUBaTh YPOBEHb PAJAMALIMOHHON OMACHOCTH.
Braoemy:
— HAay4YHOH U TEXHUYECKOW TEPMHHOJIOTHEH, COBPEMEHHBIMU METOJaMHU MOITY4YeHHsI, 00pabOTKH U
WHTEpIpEeTAINK Hay4YHOI HHPOpMAIIHH;
— METOJAaMM pacyeTa HaKOIUICHHS PaJUOHYKIUIOB B TpoIlecce paboThl SAEPHOTO PEaKTOpa,
YCKOPHUTEJSI, U30TOIMHOTO TeHepaTopa.

3. KpaTkoe coaep:kanue TUCHUTINHBI
Pa3nea 1. Ilonydyenue u sizepHO-(pu3MYECKHE CBOMCTBA HCKYCCTBEHHBIX PAIMOHYKIHI0B

BBenenune. OTKpbITHE HMCKYCCTBEHHOM paJiMOaKTUBHOCTU. fepHO-(u3nuecKkue CBOMCTBa
VCKYCCTBEHHBIX DPAJUOHYKIUIOB, OTJIMSYUSA OT CBOMCTB HPHUPOAHBIX paavOHYKIHIOB. IlepBbie
CIly4ar0 MPUMEHEHMs] HCKYCCTBEHHBIX DPAJMOHYKIUJOB B MEJIWLMHE, HCTOpUYECKas CIpaBKa.
ITpon3BOACTBO HCKYCCTBEHHBIX PaJUOHYKINAO0B B Poccuu u B Mupe.

PanuoakTtuBHble u3mydeHust (o, [, y-u3iaydeHus, 3uieKTpoHsl BK U o0xe-3ymeKkTpoHsl):
SHEPIrusl, MPOHUKAIOIIAsk CIOCOOHOCTb.

WccnenoBatenbckue saepHble peakTopbl. (OCHOBHBIE OTIWYMS OT DSHEPreTUYECKUX
YCTaHOBOK. PeakTopHbIE palMOHYKJINIbl: OCKOJIOYHBIE U MOITYYEHHBIE IO PEAKIIMH PaJUallMOHHOTO
3axBaTa HeiTpoHa. Pacuer oOny4eHHON «TOHKOI» MHuILEHHU. SIaepHO-pu3nyeckue CBOWCTBaA
peakTopHBIX paguoHykiauaoB. Meron Cumnnapaa-Hanmepca.

[TonydyeHre MCKYCCTBEHHBIX PaJIMOHYKIIMIOB B YCKOPUTENSX 3apsKEHHBIX YacTUll. BbIxon
«TOJCTOM» MHIIEHU. XapaKTEPUCTUKH COBPEMHHBIX LUKIOTPOHOB JJs  IPOU3BOACTBA
MEAMIMHCKUX PaIMOHYKIIUIOB.

Pa3nea 2. [IpuMeHeHHe HCKYCCTBEHHBIX PaAHOHYKJIM/10B

HckyccTBeHHBIE PaJMOHYKIMIBl B KAueCTBE MATEPUHCKUX B  PaJUOHYKIUIHBIX
reHeparopax. XapakTepUCTKU H30TONHBIX I'€HEPATOPOB M CBOMCTBA JOYEPHBIX PaJHOHYKIHJOB.
Pacyer painoHyKJIHIHOTO TeHEPaTOpa.

Metoa paauoakTUBHBIX WHAMKATOpoB. Mcropus orkpwiTus. IlpuMeHenue B Ouooruw,
MEAMIMHE M HAy4yHBIX HccienoBaHusX. CHUHTE3 OpraHOTPONHBIX paauodapMmIpenapaToB ajis
PaIMOHYKJIUIOM TUArHOCTKU U TEPAIHH.

[IpumeHenue y-usinydenus. lIpuHuun eicTBus y—IIyLUIKUA U Y—HOXa Ul JIy4eBOU TEPaIIUH.
Hepazpymaromuii  KOHTpOIb KadecTBa M3JAEHUN (y-Ae(EKTOCKONHs, WHIUKATOPHI YPOBHSI |
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TOMUHOMEpHI). SInepHo-(pu3nuecKkne cBoOiicTBA y-n3myuateneii u obmactu nx npumenenus (*°Co,
B7Cs, ?Ir, '55Eu, 'Tm, Se, '**Ce). Tm-170, kax aJbTCPHATHUBHBIA HCTOYHHK Y-WU3JIyYCHHUS
PEHTTEHOBCKOTO CIIEKTpa.

HelTpoHHO-aKTUBAlIMOHHBINA aHANU3, UICTOYHUKH HEHUTPOHOB. PagnannoHHble TEXHOJIOTHH.
PapnannonHo-XxMMHUYeCKasi TEXHOJOTHS: MaTe€puajbl «C MaMAThIO», BYJIKAHU3AIMUS KaydyKy,
nojauMepu3anus 1 ap. PaauonykiviHbple KICTOYHUKY Terula U aekTposHepruu, PUTOI'n B kocmoce
Y IPUMEHSIEMbIE B HUX PAaUOHYKIIH/IBI.

4 O0beM y4eOHOH JUCHUNIMHBI

. 10 cemectp
Brer yucouoit padots 3E Axkan. 4. ACTpOH. 4..

O01masi Tpy10eMKOCTb JUCUUIIJIMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexium 0,89 32 24
[TpakTnueckue (cemunapckue) 3anarus (I13) 0,89 32 24
CamocrositesibHas padora (CP): 2,22 80 60
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
CaMocCTOsITeIbHOE U3YUCHHUE PA3/IeNIOB JUCITUTIIMHBI 2,22 59.8 44,85
Pedepar 20 15
Bua uToroBoro KOHTpOJIsI 3a4er

5.4. lIpakTuka

AHHOTauMs padoyeii nporpaMMbl «Y4eOHasi MPAKTHKA: 03HAKOMHUTEJIbHAS MPAKTHKA»

1 Heap npakTuku — GOpMUPOBaHHE y OOYYAIOIIUXCS TMEPBUYHOTO MPEICTABICHHUS 00
OCHOBHBIX HAalpaBJIEHUSX, OOBEKTaX U BHJAX NPO(PECCHOHANBHON JESITEIbHOCTH, K KOTOPBIM
TOTOBSITCSI BBIITYCKHUKH KadeIpsl, B 00J1aCTH XUMHUYECKOH TEXHOJIOTUH MaTepUalOB COBPEMEHHON
HHEPreTUKH, B TOM YHUCIIE — B 00JACTU TEXHOJIOTUS TEIUIOHOCHTEIEH M PaJMO3KOJIOTHs SIEPHBIX
YHEPTETHYECKUX YCTaHOBOK.

2 B pe3yabTaTe NpoXosk/IeHHs NPAKTHUKH 00y4AIOIIMIiCH T0AKeH:

Obnadoams cneayoIUMU KOMIETEHIUSIMU U UHJIMKaTOPaMU UX JOCTUKEHUS:

VK-1.1; OIIK-3.1; OIIK-4.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; TIK-2.2
3uamo:
— TOpSAAOK OpraHW3ald, IUIAHWPOBaHUS, TIPOBEIEHHUS W oOecredeHus: 00pa3oBaTeNbHOM
JeSITeIbHOCTH M0 MPOIITI0 U3y4aeMOi MPOTrpaMMBbI CIIELIUATIUTETA,
— TMOpSAAOK  OpraHu3alyy, IUJIaHWPOBAaHUs, TpOBEIEHHs W oOecrmeyeHus  HaydHO-
HCCIIEIOBATEIILCKUX PA0OT C HCMOIB30BAaHUEM COBPEMEHHBIX TEXHOJIOTHH.
Ymemo:
—  OCYIIECTBIJIATH MOMCK, 00pabOTKY M aHAIN3 HAYYHO-TEXHHYECKOH MH(OpMaIuu Mo mpouiito
MIPOMIEHHON ITPAKTHKHU.
Braoemw:
—  cnocoOHOCTBIO M TOTOBHOCTBIO K MPO(ECCHOHANBHOM AEATETbHOCTH MO MPOQUII0 H3ydaeMon
MIPOTPaMMBI CIIEIIHATTNTETA;
— METOJOJOTHMYECKUMH  TIOAXOJAaMH K  OpraHW3allMd  HayYHO-HCCIIEAOBATEILCKOW |
00pa3oBaTeNbHON JEATEIBHOCTH.
— HaBBIKAMHU HANMCaHUS OTYETA O MPAKTHKE.
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3. KpaTkoe coaep:kaHue NPaKTHKHA

Pasnen 1. BBenenme. MHcropusi M coBpeMeHHasi JeATeJbHOCTh Kadeapbl XUMHUM
BBICOKHX JHEPIruil ¥ paiMn03IKOJIOTHH.

[lenmn w 3amayMl MPAKTHKW IO TMOJYYCHHIO TMEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUU U
HABBIKOB, O3HAKOMJICHME C HCTOpuUed Kadeapbl XMMHUU BBICOKMX SHEPTUA U PagHOIKOJIOTHH,
OpraHmM3alel Hay4YHBIX HCCIeIOBaHWMN Ha Kadeape. W 00pa30BaTEIBHON ACSITENHLHOCTH Ha
kadeape. [Tocenmenune HayuyHbIX JabopaTopuid Kadeapshl.

Paznen 2. O3HakoMuTe/bHBbIE JKCKYPCHMH HAa TMPeINPUATHS U B OPraHHU3alNH,
AeATeJIbHOCTh KOTOPBIX CBA3aHA ¢ NPoduIeM H3y4aeMoil MPOrpaMMbl ClielIHAJINTETA.

[Ipenycmotrpensl 2 sKckypcuM B Takue opranusanuud, kak ®OOU u 1-1 aromHas
anektpoctanus, r. OO6HuHCck, PHII[ «KypuaroBckmit wmHCcTHTYT», BHUMXT, My3eit ypana,
OHUNDTPU, r. 3enenorpas u T.1.).

Paznen 3. 3HakoMCTBO ¢ OpraHu3anueil Hay4YHO-HCCJI€I0BATEIbCKOUH 1eATeIbHOCTH
Kadeapbl XMMUH BHICOKUX JHEPIUi U PaIn03KO0JI0TUM.

O3HakoOMJIEHHE C OCHOBHBIMU HAMPABICHUSIMH HAyYHO-UCCIIEI0BATEIbCKON NESITEIbHOCTH.
[TpakThdeckass paboTa B aHAIMTHYECKUX JiabopaTopusix Kadeapsl  (xpomaTorpaduyeckas,
CIIEKTpaJibHas TAOOPATOPUH).

Paznen 4. 3HaKOMCTBO ¢ OpraHu3anueil HAYYHO-HCCJIEI0BATEIbCKOH [esiTeJbHOCTH
IKII um. /I.U. Menneseena.

[Tocemenne naboparopuii LleHTpa KotekTUBHOrO moJsb3oBanus uMm. J[.M. Menneneera.
[TpuHLMIIBI, TEXHOJOTUH, (POPMBI U METOABI OPraHU3alMK aHanuTHYecKux padot B LIKII.

Pa3zpnen 5. OdopmieHne oT4yera 0 NPaKkTUKeE.

Brimonnenne wuwHauBUAyanpHOro 3amanus. COop, o00paboTka W cUCTEMaTU3aIus
uH(popMalMOHHOTO MaTepuana. [IpencraBieHue oTuera Mo MpakTUKE.

4 O0beM NpaKkTHKH

N 6 cemecTp
Bugpl yueOHO paboTh
3E Axkan. 4. AcTpoH. u..

Oo0mas Tpy10eMKOCTh NPAKTHKH MO0 Y4eOHOMY IIaHy 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlaboparopusie 3ansaTus (JIP) ,78 64 48
CamocrositeabHas padora (CP): 1,22 44 44
KonTakTHast camocTosiTennbHas paboTa 0.4 0,3
CaMOoCTOSITEIPHOE N3YUCHHUE Pa3/IeTIOB MPAKTHKH 1,22 25,6 19,2
Hanucanue oruera 18 13,5
Bun xoHTpOJIS 3adeT ¢ OLEHKOI

AHHOTanus padoyeil nporpaMMbl «Y4eOHasi IPAKTHKA: HAYYHO-
HCCJIe10BaTeIbCKAas padoTa (1MmoJry4eHue NepBHYHbIX HABBIKOB HAY4YHO-
HCCJIeJ0BATENbCKOI padoThI)»

1 Heab npakTuku — popMupoBaHue NMpodeccuoHaNbHBIX KOMIIETEHIINI 1 MpuoOpeTeHue
HaBBIKOB B 00JacTH MaTepUalOB COBPEMEHHOM SHEPreTUKM, CBS3aHHBIX C paHalllOHHBIMU
IpoLEeCCaMHt, MOCPEACTBOM IIIAHUPOBAHUS M OCYIIECTBICHUS SKCIIEPUMEHTAILHON e TEIbHOCTH.

2 B pe3yabTaTe NpoXosK/JAeHUs NPAKTUKH 00y4AIOIIMIiCH T0TAKEH:

Obnadams CIETYIONTAMU KOMITETEHIIUSIMA ¥ UHIUKATOPaAMH UX JIOCTHKCHUS:

VK-1.1; YK-4.3; YK-4.9; VK-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; T1K-1.1; [TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; T1K-2.3
3nams:
— TOpSAAOK OpraHu3alliM, IUIAHUPOBAHMS W TPOBEICHHS HAyYHO-HCCIENOBATEIbCKHX pPaboT ¢
UCIOJIb30BAHUEM ITOCIEIHNUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTy;
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— TEOpPEeTUYECKHE OCHOBBI TEXHOJOTUM TeruioHocutTenel S10Y u npuMeHATh 3TU 3HAHUSA Ha
MPaKTHUKE;

— OCHOBHBIC TPeOOBaHHS K TMPEICTABICHHUIO PE3YJITATOB MPOBEACHHOTO HCCICIOBAaHUS B BUJC
HAay4YHOI'O OTYETa, CTaThbH WM JOKJIaja.

Ymemn:

— CAMOCTOSITENIBHO  BBIABJATH MEPCHEKTUBHBIE HANpPaBJICHUS  HAyYHBIX  HMCCIEAO0BAaHUM,
000CHOBBIBaTh aKTYaJIbHOCTh, TCOPETUYECKYIO M TMPAKTHYECKYI0 3HAUYUMOCTH IPOOJIEMBI,
MPOBOJUTh AKCIEPUMEHTAIBHBIE MCCIEHOBAaHMS, AaHAJIUM3UPOBaTh M HUHTEPIPETUPOBATH
MOJy4YEHHBIE PE3YJIbTaThI;

—  OCYIIECTBJISATH MOUCK, 00paOOTKy W aHaIW3 HAyYHO-TEXHHYECKOW MH(MOPMAIUHU MO MPOPHUITIO
BBITIONTHSIEMOM PabOThI, B TOM YHCIIE C MPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboraTh Ha COBPEMEHHBIX NpPHOOpPax, OPraHU30BBHIBATH IPOBEICHUE JKCICPUMEHTOB H
WCIIBITAaHUH, IPOBOJUTH UX 00pa0OTKY ¥ aHAIM3UPOBATH PE3YJIbTAThI

Brnaoemw.:

— METONOJIOTHEM W  METOAMKOW  NPOBEACHUS  HAy4YHbIX  MCCJICAOBAaHMUI;  HaBBIKAMH
CaMOCTOSITENIbHOM HayYHON M HCCIIE0BATENbCKOM PabOThI;

—  CIOCOOHOCTBIO pellaTh MOCTABIECHHBIE 3aJa4, UCIONb3Ysl YMEHHUS U HAaBBIKM B OpPraHU3AIUH
HAy4YHO-HUCCIIEeI0BATEIbCKUX U TEXHOJIOTUYECKUX PaboT;

— HaBBIKAMHM KPUTUYECKOTO aHallM3a HAYYHO-TEXHUYECKOW IJUTEpaTypbl, pa3paboOTKu U
(dhopMyHpoBaHHsI COOCTBEHHBIX METOIOJIOTHYECKUX ITOIXO0/I0B K PEIICHUIO HAYYHBIX TPOOIIEM.

3. Kparkoe coaep:xanne NpakTUKHU

Pazgen 1. IloaroroBka aHAJIUTHYECKOr0 0030pa W O000CHOBAHWME MeETOAMK
IKCIIePUMEHTA.

CocraBnenue 1ana HUP: oG3op nuteparypel mo teme HUMP, Teopermyeckas uacTh
UCCIIEIOBaHMsI, IIpaKTHYecKass dYacTb uccienoBanuss. @OopMmynupoBaHue Leined U 3a1ad
UCCIIE/IOBaHMSI; COCTaBJICHNUE aHAJIMTUYECKOro 0030pa 1o teme uccinenoanus. OObEKT U MpeaMeT
uccinenoanus. Llenn u 3amaum uccnenoBanus. Ilouck u ananu3 uHpopmanuu no teme HUP,
COCTaBJIEHUE AaHAINTUYECKOro oTueTa. OOOCHOBAaHME METOAMK NMPOBENCHUS HKCIEPUMEHTATBHBIX
UCCJIEIOBaHUM, METOJUKU 00pabOTKH pe3yIbTaTOB AKCIIEPUMEHTOB U MX aHAJIN3A.

Pa3nes 2. BpinosiHeHHe HAY4YHBIX HCCIe0BAaHMI M 00padoTKa IKCIEPUMEHTAJIBHBIX
JAHHBIX.

CocraBieHue miaHa 3KcrepuMeHTOB. BbiOop u n3yueHune ocBoeHHe He0OXOAUMBIX METOAUK
MPOBEJCHUS HCCIEA0BaHUN U MPUOOPOB JUIsl MOTYYEHUSI SKCTIEPUMEHTAIBHBIX JTaHHBIX.

BblnoslHEHNE HAy4yHBIX MCCIENOBAHUM JUIS TOJIYYEHHsS NPAKTHUECKHUX PE3YJIbTATOB.
OOpaboTka 3KCIEpUMEHTAIBHBIX JaHHBIX, MHTEpHperanuss U 00O0OLIeHHE pe3ylbTaToOB
UCCIIEJOBaHMSL.

Paszpnen 3. Hanucanue or4yera, NOArOTOBKA HAYYHOI'0 10KJIA/AA M IIPE3CHTALMH.

[ToaroToBka M HamucaHHe OTYeTa O MpakTHKe. [IoAroTOBKa TEKCTOBBIX, IpapUUECKuX U
MYJbTUMEAUMHBIX MaTEpHUaJIOB JUIsl HaydHOro Jokjiana. IloaroroBka mpes3eHTalMu JOKjIaaa Io
teme HUP.

4 O0beM NPaKTHKH

Bcero 8 cemectp 9 cemectp 10 cemectp

Buzpt yue6Hoi paboret 3E Axan. 4. 3E Axap. 4. 3E Axap. 4. 3E Axajp. 4.

O0uas Tpy10eMKOCTh

NMPAKTHKH M0 Y4eOHOMY 18 648 3 108 6 216 9 324
IJIaHY

Konraxriast pabora - 93 | 334 1,8 64 3 108 | 4,5 162
ayJIUTOPHbIE 3aHATHS

JlaGopaTtopusie pabots! (JIP) 9,3 334 1,8 64 3 108 4,5 162
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CamocrosiTetbHasi padoTa 8,7 314 1.2 44 3 108 4,5 162
(CP)
KonTakTHas 12 0.4 0.4 0.4
camMocCTosITeIbHas padboTa
CaMOCTOSTEIIEHOE OCBOCHHUE 8.7 1,2 3 4,5
3HAHWUW, YMEHUH 1 HAaBBIKOB ' 312,8 43,6 107,6 161,6
o nporpamme HHUP
Buja xonTpoasn: 3a4eT ¢ OI[eHKOM [3aUeT ¢ OLeHKOH 3a4eT ¢ OleHKOM
. Bcero 8 cemectp 9 cemecTp 10 cemecTp
Brst yaeOroi pabots: 3E AcTp. u. 3E AcTtp. u. 3E Actp. u. 3E Actp. u.
O0uas Tpy10eMKOCTh
NMPaAKTHKHA 110 18 468 3 81 6 162 9 243
Y4eOHOMY INIAHY
Konrakrnas padora — 9,3 250,5 1.8 48 3 81 4,5 121,5
ayIMTOPHbIE 3aHATHS
JlabopatopHsic padoTh: 9,3 250,5 1,8 48 3 81 45 121,5
(JIP)
CamocTosiTebHast
paGora (CP) 8,7 235.,5 1,2 33 3 81 4,5 121,5
KonraktHas 0.9 0.3 0.3 0.3
caMocCTosITeIbHAs paboTa
cosoene swar 87 12 3 45
N ’ ’ 234,6 32,7 80,7 121,2
YMEHHH 1 HABBIKOB 10
nporpamme HAP
Buj xonTpoJs: 3a4eT C OIlCeHKOM 3a4eT € OICHKOM | 3a4YeT € OICHKOH | 3a4eT ¢ OIeHKOM

AHHoOTauus padoyeii nporpammbl «IIpou3BoAcTBeHHAsI MPAKTHKA: TEXHOJIOTHYeCKas
(IPOEKTHO-TEXHOJIOTHYeCKasi) MPAKTHKA»

1 Ileab MpPaKTHKH — NPAKTUYECKOE O3HAKOMIICHHE C PEAJBHOM HAay4YHO-IPAKTHYECKOU
NeSITeIbHOCTBIO  MOJIPA3/ICNIEHUH KOHKPETHOTO NPEANpPHATHS, H3Y4YEHHsS U aHajlu3a OIbITa
OpraHu3alliil  HAYYHO-TIPOM3BOJCTBEHHOW JEATENBHOCTH, VYIPABICHUS TPOU3BOJACTBOM U
KOJJIGKTUBOM W MPOpPadOTKM OJHOTO U3 HAyYHO-NPAKTUYECKHX BOMPOCOB, CBS3aHHOIO C
NeSITeTbHOCTHIO KOHKPETHOTO MOIpa3ieieHNs] JAHHOTO MPEIPHUSTHSL.

2 B pe3yabTaTe NpoXosk/JAeHUs NPAKTUKH 00y4AIOIMIiCH T0AKEeH:

Obnadams CIETYIONTUMU KOMITETEHIIUSIMA ¥ UHIUKATOPaMH UX IOCTHKCHUS:

[1CK-3.1.1; [ICK-3.1.2; TICK-3.1.3; TICK 3.2.1; IICK 3.2.2; IICK 3.2.3; I1K-3.1; I1K-3.2; T1K-3.3;

[1K-4.1; [1K-4.2; [1K-4.3

3nams:

—  TEXHOJIOTUYECKHE TMPOLECCHl, MPUHIMIHAIBHYIO TEXHOJOTHMUECKYI0O CXEeMy NpPOM3BOJCTBA U
OCHOBHOE TEXHOJIOTHYECKOe OO0OpYyJOBaHUE, WCIOJIb3yeMble B TEXHOJOTHH MaTepUaoB
COBPEMEHHOW YHEPIreTHKHY;

—  OpraHU3aLUOHHYIO CTPYKTYpPY pEeIIpUATHHA o MIPOU3BOJICTBY IPOAYKLIUU
panuodapmnpenapatos (POII);

— OCHOBHBIE NMPUHIMIBI, METOJBI U (OPMBI KOHTPOJISI TEXHOJIOIMUYECKOTO MpoIecca, UCXOTHOTO
CBIPhSI M Ka4eCTBa MPOTYKIIHH;

— OCHOBHBIE HOPMATHUBHBIC IOKYMEHTHI 110 CTaHIAPTH3aIMH W CepTU(UKAIUN H30TOITHOM
TIPOJIyKLIMH;

— IpaBHJIa TEXHUKU OE30MACHOCTH, IKOJIOTHH U MPOU3BOACTBEHHON CAaHUTAPUH.

170




Ymems:

— IIPpUHUMATb KOHKPCTHBIC TCXHHUYCCKHUE PEIICHHA IIPHU OCYIICCTBICHHUHU TEXHOJOTMYCCKOI'O
mponecca, BBI6I/IpaTB TEXHUYECCKUEC CPEACTBA MJId KOHTPOJIA U PETYIUPOBKHU TCXHOJIOTHYCCKHUX

[1apaMeTpoB;

— HCIIOJIB30BaTb HOPMATUBHLIC NOKYMCHTBI IO Ka4YC€CTBY, CTaHAAPTHU3allUMU H CepTI/I(bI/IKaI_[I/II/I

IPOAYKTOB U HSHCHHﬁ, 9JICMCHTBI DKOHOMHUYCCKOI'O aHaJIu3a B HpaKTquCKOﬁ JCATCIIBHOCTH.

Braoems:

—  CIIOCOOHOCTBIO BBISBJISATH W YCTpaHATb OTKJIOHCHUSA OT PCIKHMMOB pa6OTbI TCXHOJIOTHYCCKOI'O

O60py,I[OBaHI/I${ " MapaMETPOB TEXHOJIOI'HYECKOI'0o IMpouecca,

—  CIIOCOOHOCTBIO M TOTOBHOCTBLIO OCYHICCTBIIATH TEXHOJIOTUYECKUH mponecc B COOTBETCTBUU C

perIaMeHTOM.

3. KpaTkoe coaep:kaHue NpakTHKHA

Paznen 1. O3HakoMHuTeJbHAasi JKCKYpPCHSI HA MNpeANpUATHE 10 IPOU3BOIACTBY

paauodapMIpenapaToB H reHEPaTOPOB TeXHEIH,

VYcranoBo4Has JEKIMsI, MHCTPYKTaX MO TeXHHUKe Oe3ornacHocTu. [locemenrue npons3BoacTea
POIl u reneparopoB TexXHEIUs, C H3YYCHHEM TEXHOJOIMH MPOU3BOJACTBA, MPUMEHSIEMOMY
000pyZI0BaHNIO, BBITYCKAEMOM MpPENNpPHUATHEM MPOAYKLUHH, MeTogaM U ¢GopMaM KOHTPOJIS

MPOJIYKLIHH.
BrinosiHeHNE MHIMBUYAJIBHBIX 3aJaHUM.

Pa3nen 2. O3nakoMJ/IeHHE C TEXHOJIOTHSIMH PA0OTHI HA NIPEeANPUATHH 110 IPOU3BOICTBY

paauodapmMnpenapaToB U reHePaTOPOB TeXHEIUs.

O3HaKOMJICHHE C OCHOBHBIMH CTaluAMU TEXHOJIOI'MH IIPOHU3BOACTBA P®IT:

— ompejeNneHue aKTUBHOCTH atoara (reneparop Tc-99m);
— MPUTOTOBJIEHUE PACTBOPOB AJIs SIIOUPOBAHUS;
— H3MEpEeHHE KPUBOH AIIIOMPOBAHMS;

— CHCTCMa MCHC/’KMCHTA KauCeCTBA IIPOU3BOJACTBA paﬂHOHSOTOHHOﬁ IMPOAYKIUH.

BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUM.

Pasznen 3. CI/ICTeMaTI/BaI_[I/I}I MaTrepurajia, IOAroToBKa OT4YCTA.

OO6o00mmenrne W cucTemMarusalus JaHHBIX [0 CTPYKType, TEXHOJIOTUH HPOU3BOJACTBA,
OpUMEHSIeMOMY 000pYy/I0BaHMIO, BBIMYCKAaeMON MpPEANpPUATHEM MPOAYKLHUH, METoJaM M (popmMam
KOHTpOJIs ponykiwn. [Torck u cOop HemocTaromux JaHHbIX. [[0ATOTOBKA M HANKCaHUE OTYETa MO
BBITOJIHEHUIO MHMBHUIyaJIbHOTO 331aHus. [loAroroBka 1 HanMcaHue OTYeTa Mo MPaKTUKe

4 O0beM NPaKTHKH

. 10 cemectp
Bunpt yuebroi paboret 3E Axan. 4. | AcTpoH. ..

O011as TPYA10EeMKOCTh NMPAKTHKH 10 Y4e0HOMY IJIAHY 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS:

CamocrosiTesibHas1 padoTa: 3 108 81
KonTakTHas camocTosTenpHas padoTa 0,4 0,3
CaMocTOATENbHOE N3YUEHHE PA3JeIIOB IPAKTUKU 3 89,6 67,2
Harmmcanune oTuera 18 13,5

Bua koHTpoJsn

3adeT ¢ OEeHKOM
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AHHoTanua padoyeil nporpammbl «IIpou3BoacrBennas npaktuka: Hayuno-
Hccie0BaTebcKkas padoray

1 Ileab NpPaKTHMKH — BBHINOJIHEHHE HAYYHBIX HCCIEAOBAHUN IO TEMAaTHKE BBITYCKHOM
KBAJTM(PUKAIIMOHHON paboTEHI.
2 B pe3yabTaTe NpoXo:KIeHHUs MPAKTHKH 00y4aI0IIMIACS T0JIKEH:
Obnadoams cneayoIUMy KOMIIETEHIUAMY U MHJIMKaTOPaMU UX JOCTUXEHUS:
[1CK-3.1.1; IICK-3.1.2; [ICK-3.1.3; TICK 3.2.1; TICK 3.2.2; [ICK 3.2.3; T1K-1.1; T1K-1.2; T1K-1.3;
[1K-2.1; [IK-2.2; T[IK-2.3
3namo:
—  OCHOBBI OpraHMU3AIMH U METOJIOJIOTHUIO HAYYHBIX UCCIIEIOBAHMIA;
— COBpPEMEHHbIC HayYHbIE KOHIEHIINH B 00JIACTH TEXHOJOTUH TerIoHocuTeneit S0V,
—  CTPYKTYPY U METOJIbI YIPABICHUS COBPEMEHHBIM PAIMOXUMUYECKUM MPOU3BOACTBOM;
— TOPUHUUOB U METOJbl BBIMOJHEHUS AKCIEPUMEHTOB M HCHBITAHUNA IO TEME BBITYCKHOU
KBaTM(UKAITMOHHONW PaOOTHI.
Ymems:
— paboTaTh C HAYYHBIMH TEKCTAaMH, II0JIH30BATHCS HAYYHO-CITPABOYHBIM alapaToM;
— 00pabaTbIBaTh, aHATM3UPOBATH MOJTyYEHHBIE SKCIIEPUMEHTAIBHBIC TAaHHBIE;
—  0pOpMIISATH pe3yIbTaThl HAYYHBIX UCCIICIOBAHUI;
— HCHOJB30BATh TOJYYECHHBIE TEOPETUYECKHE 3HAHMS IJISi MPOCKTUPOBAHHS TEXHOJOTHUECKUX
JUHUN PalMOXMMHUYECKUX MPOU3BOJICTB.
Braoemy:
— HaBBIKAMH  CaMOCTOSITETIbHOW  HAy4YHO-MCCIIEIOBATEIbCKOW  JIEATENHOCTH, pPa0dOTBI  C
HMCTOYHUKAMU Hay4yHOU nH(pOpManuu, peepupoBaHusi HAyYHBIX MyOIHUKAIIHIA;
— METOAAaMM MPOCKTHPOBAHMS OCHOBHBIX M BCIIOMOTATENBHBIX IIEXOB PATUOXUMHUYECKUX
MIPOU3BOJICTB, CIIOCOOAMU pacyeTa TeXHOJIOTHYECKOro 000pyA0BaHUS.

3. KpaTkoe coaep:kanue NpakKTHKH

Paznen 1. IlpoBeseHue Hay4YHbIX MCCJIeI0OBAHUI MO TeMATHKe BbINYCKHOM
KBAJIH(HUKAIUOHHOH padoThI

Omnpenenenue nenei u 3agau npakTukd. CocTaBIeHNE U COITIACOBAHME IUIAHA BBIMOIHEHUS
BBIMYCKHON KBayin¢pukanuonHo pabotsl (BKP), KOHTposibHBIX TOYeKk, BuAa Hu o0beMa
MPEJICTABISIEMOr0 K KaXJ0H KOHTPOJIbHOW TOuke Marepuana. OpraHu3alMOHHO-METOJUYECKHE
meponpusaTus. Coop U aHaIM3 HayuyHO-TeXHUYECKo nHpopmanuu no teme BKP.

[Tpu Bemmonnenun BKP B ¢popme HayuHO-HMccieqoBaTenbckoil paboTel IPOBOAUTCSA cOOp U
aHalU3 JIMTepaTypHbIX M Hay4YHO-MH(OPMAIMOHHBIX HCTOYHHMKOB 1o Teme BKP, orpabotka
METOJUK M BBHIIOJHEHHE HKCIEPUMEHTAJIbHBIX HCCIIEI0BaHUM, 00paboTKa M CHCTeMAaTH3alMs
MIOJIy4E€HHOT0 MaTepHaIa.

B cnyuae Bemonnenuss BKP B ¢opme npoextHol pacuérHo-rpaduyeckoit padorsr (PI'P)
OpU TPOXOXKACHUU MPAKTUKH MPOBOIUTCS cOOp, aHaNM3, CHCTEMaTH3alus HEOOXOIUMOM uis
BoimonHeHuss PI'P undopmanmu 1o  QyHKUMOHMPOBAHMIO  TEXHOJIOTMYECKUX  JIMHHUM
PaIMOXUMHUYECKUX TIPOU3BOJICTB, ITOI00P U COTJIACOBaHUE paObOTHI OCHOBHOT'O U BCIIOMOTaTENILHOTO
TEXHOJOTMYECKOro 000pyA0BaHNs, BBIMOJIHEHHE OCHOBHBIX TEXHOJIOIMUECKUX PAaCYETOB.

Odopmiienre oT4éra MO MPaKTHKE MPOBOAUTCS B BUJAE aHAJUTUYECKOrO 0030pa Mo TeMe

BKP.
4 O0beM NpaKTHKH
Bunel yuebHoit paboThl L1 cemectp
3E Akag. 4. ACTpOH. 4..
O0masi Tpya0eMKOCTh NPAKTHKH MO0 Yy4eOHOMY 24.0 864 648
TJIAHY ’
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 15,1 544 408
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JlaGopatopusie 3austus (JIP) 15,1 544 408
CamocrositesibHasi padora (CP): 8.9 320 240
KonTakTHas camocTosiTeNbHas paboTa 0.4 0,3
CaMoCTOsITeTbHOE OCBOCHUE 3HAHUM, YMEHUUN U 2.9 300 225
HaBbIKOB 110 nporpamme HNUP ’

Harmmcanue oTuera 19,6 14,7
Bua uTOroBOro KOHTpoJI 3adeT ¢ OLEHKOMH

5.5. «I"'ocynapcTBeHHAasi HTOTOBasi ATTECTAIUSA: BINOJIHEHHUE, MOAT0TOBKA K Mpoueaype
3alIMTHI M 3alIIUTA BLINYCKHOH KBAJIN(PUKAIUOHHON PadoThD)

1 Ieap rocyaapcTBeHHOl HMTOroOBOH AaTTeCTAllMM: BbINOJHEHUS], NMOATOTOBKH K
npoueaype 3alIMThI M 32U THI BHITYCKHON KBATU(HUKAUOHHOI PadoThI — BbIIBICHNUE YPOBHS
TEOPETUYECKOW U MPAKTUYECKOM MOJArOTOBICHHOCTH BBIIYCKHUKAa By3a K BBIIIOJIHEHUIO
npoecCHOHATBHBIX 3a/lad M COOTBETCTBUSA ero mnoiarotroBku TtpedoBanusm dGIOC BO mno
cnenuanbHocTy  18.05.02 XuMuueckas TEXHOJIOTHMSI MaTepUalioB COBPEMEHHOM 3HEPIeTUKH,
cneunanu3anus «TexXHONOrus TEIUIOHOCUTENeH W pPaJuOdKOJIOTUS SJACPHBIX SHEPreTHYECKHX
YCTaHOBOK».

2 B pe3yabTaTe rocylapcTBeHHOH MTOrOBOM aTTeCTALMH: BBINOJIHEHUsT 00y4arOIIMIiCH
JOJI2KeH:

Obnadams cnenyomUMU KOMIETEHIUAMI U UHIUKATOPAMU UX JOCTHKEHHUS:

VK-1.1; VK-1.2; VK-1.3; VK-1.4; YK-1.5; YK-2.1; YK-2.2; VK-2.3; VK-2.4; VK-2.5; VK-2.6; YK-

2.7; YK-2.8; YK-2.9; VK-2.10; YK-3.1; YK-3.2; VK-3.3; YK-3.4; YK-3.5; VK-3.6; YK-3.7; YK-

3.8; YK-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; YK-5.1; YK-5.2; YK-5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; YK-5.8; YK-5.9; YK-5.10; VK-

5.11; VK-5.12; VK-5.13; VK-5.14; VK-6.1; YK-6.2; YK-6.3; VK-6.4; VK-6.5; YK-6.6; YK-6.7;

VYK-7.1; VK-7.2; VK-7.3; YK-7.4; YK-8.1; YK-8.2; YK-8.3; YK-8.4; VK-8.5; VK-8.6; YK-8.7; YK-

8.8; YK-8.9; VK-8.10; VK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2;

VYK-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; TICK-3.1.1; IICK-3.1.2; IICK-3.1.3; TICK 3.2.1; TICK

3.2.2; IICK 3.2.3; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; T1K-3.1; T1K-3.2; TIK-3.3;

[1K-4.1; I1K-4.2; T1K-4.3; TIK-5.1; TIK-5.2; TIK-5.3; T1IK-6.1; [1K-6.2; [1K-6.3

3nams:

— TOpSAAOK OpraHu3alliM, IUIAHUPOBAHMS W TPOBEICHHS HAyYHO-HCCIEIOBATEIbCKHX paboT ¢
HCIIOJIb30BAaHUEM TOCIEAHUX HAyYHO-TEXHMUYECKHUX JOCTH)KEHHH B 00JacTH XUMHUYECKOM
TEXHOJIOTMM MAaTE€pPHaIOB COBPEMEHHON YHEPTETHKHY;

— MeTOAbl CHHTE€3a M HCCIEeNOBaHMUA (UBUKO-XUMHUECKUX, (U3UKO-MEXAaHUYECKUX CBOMICTB
MaTepuajoB COBPEMEHHOMN YHEPIeTUKH;

— COBpPEMEHHbIE HayuHbl€ TEHJCHIIMH Pa3BUTHS B 00JaCTH XUMUYECKOW TEXHOJIOTUN MaTepuasoB
COBPEMEHHOM dHEPreTUKU;

—  OCHOBHBIE TEXHOJOIHUECKUE MPOLEcCh APPEKTUBHOIO U O€30IaCHOTO MOIYyUYEHHUs] MaTepHUaIoB
COBPEMEHHOM DHEPrETUKU.

Ymems:

— CaMOCTOATEIbHO  BBISABJIATH IEPCIEKTHUBHBIE  HANpPaBIEHUS HAYYHBIX  HCCIEIOBaHHM,
00OCHOBBIBAaTh AKTYyaJIbHOCTh, TEOPETHYECKYI0O M TPAKTHYECKYI0 3HAUYUMOCTH IPOOJIEMBI,
MIPOBOJIUTh HKCIEPUMEHTANIbHbBIE HCCIEIOBAHUS C MCIIOJIIB30BAHUEM COBPEMEHHBIX MPHUOOPOB,
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aHAJIN3UPOBaTh M HMHTEPIPETUPOBATH IOJyYEHHBIE PE3YyJIbTAThl, MOArOTABIMBATh OTYETHI U
myOIMKaLKKU O pe3ysbTaTax UCCIeI0BAHUM;

—  OCYIIECTBIJIATH MOMCK M aHAIN3 HAyYHO-TEXHUYECKOM HMH(oOpManuu B 00JACTH XUMHUYECKOU
TEXHOJIOTMM MAaTepHUAIOB COBPEMEHHOM DJHEPre€TUKM C LEJIbI0 HAy4HO-IIPAKTUYECKOW U
MATEHTHOU MOJICPKKU IPOBOAUMBIX UCCIIEIOBAaHUM;

— TIPUMEHATH 3HAHUA [0 XUMUU M TEXHOJOTMM MAaTEpPHAIOB COBPEMEHHON JHEPreTHKM U HUX
OTJEJIbHBIX KOMIIOHEHTOB /IS YIIPABJICHUS TEXHOJIOIMYECKUM IIPOLIECCOM, IIPOTHO3UPOBAHUS U
peryMpoBaHusl OCHOBHBIX KCIUIyaTallMOHHBIX CBOMCTB, IOCTAHOBKH 33a4 110 MCCIEA0BAHUIO
U IPOEKTUPOBAHUIO TEXHOJOTUH HOBBIX MATEPUAIOB COBPEMEHHOU JHEPIeTUKH.

Braoemy:

— METOAOJOTMEM M  METOOUKOM  IPOBENCHUS  HAy4YHBIX  MCCICNOBAaHUM;  HABBIKAMH
CaMOCTOSITENIbHOW HAYYHOM U UCCIIEI0BATEIbCKON pabOTHI;

— HaBbIKAMU PabOTHl B KOJUJICKTUBE, IUIAHUPOBAHHMS W OPraHU3alMU KOJUIEKTUBHBIX HAYYHBIX
HCCIJIEIOBaHM; COBPEMEHHBIMU METOJAMH UCCIIEI0BAHUS U aHAJIM3a MaTEpUaioB COBPEMEHHOMN
SHEPreTUKU;

— HaBBIKAMU IIPOBEJEHUS MCCIIEI0BAaHUN MaTepUaloB COBPEMEHHOW SHEPreTUKH, UX MCIIBITAHUN
U KOHTPOJI TapaMeTPOB TEXHOJIOTUYECKUX IIPOLECCOB UX MOIYUYCHHUS;

— HaBbIKAMU  BBINOJHEHUS  WH)XKEHEPHBIX  PAacyeToB, OOECNEYMBAIOIIUX  MPOBEJICHUE
CYILIECTBYIOILIETO TEXHOJOTMYECKOr0 Ipolecca WIM BHECEHUS B HEro HEOOXOIUMBIX
JIOTIOJIHEHUI Y U3MEHEHUH.

3. KpaTtkoe coaep:kanue rocy1apcTBeHHON HTOTOBOH aTTeCcTallUM

I'ocynapcTBeHHast UTOroBasi aTTECTALUs: BBIIIOJIHEHUE, ITIOATOTOBKA K IIPOLELYPE 3aLUThI U
3alIUTa BRITYCKHON KBanupukanuonHou padotel B hopme BKP mpoxomut B 11 cemectpe Ha 6aze
3HAHUH, YMEHUM U HAaBBIKOB, IIOJyYEHHBIX CTYyJE€HTaMH IIPU U3yYE€HUU TUCLUIUIMH CIIELNUATbHOCTU
18.05.02 Xwumuueckass TEXHOJOTMs MaTEpUAIOB COBPEMEHHOM HHEPreTUKH, CHEeLMaTIUu3alus
«TexHonmorus TEMIOHOCUTENIEN U PAJUOIKOJIOTHS SIEPHBIX JHEPIETUUECKUX YCTAHOBOK .

I'ocynapcTBeHHass UTOroBasi arTecTalys: BBIIOJIHEHHE, IIOANOTOBKA K IIPOLIEyPE 3AIIUTHI U
3aIUTa BBITYCKHON KBaTHU(PHUKAIIMOHHON pabOThl MPOBOIUTCS FOCY1apCTBEHHON 3K3aMEHALIMOHHON
komuccueint (I'9K).

KonTtponb ypoBHS c(hopMUPOBAaHHOCTH KOMIETEHIUI 00ydaromuxcs, IpuoOPETEeHHBIX HpU
ocsoeHun OOII, ocymiecTBiaseTCsl MyTeM NPOBEACHMS 3aLIUThl BBITYCKHOM KBalu(UKALIMOHHON
pabotsl (BKP) u nprcBoeHust KBaTu(pUKALMH «MHKEHEPY.

3amuta BKP saBusiercs o0s3arenbHONM  Mpoueaypoll  UTOrOBOM — rocyAapCTBEHHOM
aTTecTaluu CTYJEHTOB BBICIIMX Y4Y€OHBIX 3aBEJCHMH, 3aBepuIalOlIMX OOydeHue IO
cneunanbHOCTU. OHa MPOBOJIUTCS MyOJIMYHO Ha OTKpbIToM 3acepanuu ['OK B coorBerctBHM CA
JIOKaJIbHBIMU HOPMATHUBHBIMU U PAaCHOPSAUTEIbHBIMA aKTaMU YHUBEPCHUTETA.

Marepuassl, IpeACTABIAEMBIE K 3aIIUTE:

BBIIYCKHas KBaTM(PHUKAMOHHAs paboTa (MOsICHUTEIbHAS 3alIUCKa);

3ajanue Ha BeimojgHenue BKP;

oT3bIB pykoBoautens BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaToyHbIil MaTepua), MOIUCaHHAas! PyKOBOIUTENIEM;

JOKJIa.

B 3amaun ['DK BXOAsAT BBISABICHHE MOJATOTOBIEHHOCTH CTYJIE€HTAa K TMpodecCHOHATbHON
JEATENIBHOCTH U MIPUHSTHE PELLIEHUS O BOZMOXXHOCTH BBIJA4YX €EMY JUILIOMA.

Pemenne o mnpucyXIeHUM BBIMTYCKHUKY KBaIM(QHUKAIUU «UHXKEHEp» INpUHUMAETCs 3a
3aceqanun I'DOK mpocThiM OONBIIMHCTBOM IPH OTKPHITOM T'OJIOCOBAaHMM YJIEHOB KOMHCCHUU Ha
OCHOBAaHUU PE3YJIbTATOB UTOTOBBIX UCIBITAHNN. Pe3yJIbTaThl ONPEAEIIAIOTCS OUEHKAMU «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHO», «HEYJOBIETBOPUTEIHHOY.

OOyyaromuiics HMMeeT MpaBO IMOJaTh B AaNEUIALUOHHYIO KOMHCCHUIO ameuIsIHIo O
HapyLIeHMHM, [0 €ro MHEHHIO, YCTAaHOBJIEHHOW  MIpPOLEAYpPhl  3alUThl  BBIITYCKHOMN
KBAJTM(PUKALMOHHON pPa0OThl. ANEIUISILMS O HECOIVIACHMM C Pe3yJIbTaTaMU 3allUThl BbITYCKHON
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KBATH(UKAIIMOHHON PabOThI HE MPUHUMACTCS.

4 O0beM rocy1apcTBEHHON MTOTOBOI ATTECTALMH: BbINOJHEHHS, IOATOTOBKH K Mpoleaype
3alUTHI M 3AIIUTHI BHIMYCKHOI KBAJIM(PUKAIIMOHHON padoThl

. 11 cemectp

Brer yacouoid paGorer 3E Axkan. 4. ACTpOH. 4..
O01masi Tpy10eMKOCTh JUCHMILIHHbI 6 216 162
Konrakthas pa6ora (KP): - - -
CamocrositesibHasi padora (CP): 6 216 162
KonTakTHasi paboTa — UTOrOBasi aTTECTAIHS 6 0,67 0,5
Brimosnnenue, Hanucanue u opopmierne BKP 215,33 161,5
Bua koHTpOJIA 3amura BKP

5.5. ®akyJabTaTUBBI

AHHOTanuA padoyeil NPOorpaMMspl JUCHHUILIMHBI
«'paxknanckas 3a1IUTA B Ype3BbIYAMHBIX CUTYALUAX)

1. Heap JMCHUIUIMHBI -- TOATOTOBUTH CTYACHTA K OCMBICICHHBIM MPAKTHUYECKUM
JIeHCTBUSAM 1O 0O0ecnedYeHHI0 cBOed O€30MacHOCTH U 3alUThl B YCIOBHUSX BO3HMKHOBEHMUS
Ype3BbIUAIHON CUTYallMu PUPOIHOTO, TEXHOTEHHOTO U BOGHHOT'O XapakTepa.

2. B pe3yabTare n3y4eHusi AMCUMIIMHBI 00y4aIOIIUIICA JOJIKEeH:

Obnadamye cneayoUMU KOMIIETCHIUAMU U HHAMKATOPAMH UX TOCTH)KEHUS:

VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8.

3namu:

- XapaKTepUCTUKU NPUPOJIHBIX OEICTBUI, TEXHOTEHHBIX aBapuil M KaracTpod Ha
paauanoHHO, XMMUYECKH U OMOJIOTHYECKH OMACHBIX O0BEKTax, Mopakarolue (GakTopbl IPyrux
OMAaCcHOCTEI;

- OCHOBBI BO3JIEHCTBHs OMACHBIX (PAKTOPOB UPE3BBIYAWHBIX CHUTyallMd Ha YelOBeKa U
IPUPOJIHYIO CPENY, AOMYCTUMBIE MPeebHbIE KPUTEPUH HETaTUBHOI'O BO3JCHCTBHUS;

- Mepbl 0e30MacHOro TMOBEAEHUS IpU TNpeObIBaHMM B paifoHax (30HaxX) IOXapos,
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- cnocoObl M CpeJCTBa 3allMThl 4YEJIOBEKa OT BO3JEHCTBHMS MNOpakalolmMX (PaKTopoB
Ype3BbIYAITHBIX CUTYAIUil IPUPOJHOTO, TEXHOI€HHOTO M BOEHHOTO XapakTepa.

Ymemn:

- HCIOJNb30BaThb CPEACTBA 3allUThl OPraHOB JIbIXaHUS W KOXH, MEAMIMHCKHE JUIs
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIFOJIM;

- IPUMEHATH MEPBUYHBIE CPEACTBA TIOXKAPOTYIIEHUS JUIsl JIOKAJTU3alluU U TYHICHUS T0XKapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bpIBaTh ce0e M JIPYTruM IMOCTPAAABIINM MEIULMHCKYIO TOMOIb C HCIOJIb30BaHHUEM
TaOeIbHBIX U MOAPYYHBIX MEAUIIUHCKUX CPECTB.

Bnaoemy:

- IpuéMaMu NPOBEIEHHs YACTUYHON CaHUTapHOW 00pabOTKM MPH BBIXOJIE U3 pailoHa (30HBI)
pPaZoaKTUBHOT0, XUMUYECKOTO U OMOJOTHYECKOT0 3arpsi3HEHUS (3apaxeHus);

- croco0aMy ¥ TEXHOJOTUSIMH 3aIUTHI B YPE3BBIYAWHBIX CUTYaLIUsAX.

3. Kpartkoe cogep:xanue JUCUMIIJIMHbBI.

Pasoen 1. Onacnocmu npupoonozo xapakmepa

Cruxuiiple O€lICTBUS, SBIEHUS MPHUPOABI PA3PYIIMTEIBHOW CHUJIBI - 3€MIIETPSICEHUS,
HABOJHEHHUS, CEJICBble IOTOKH, OIOJI3HM, CHEXHBbIC 3aHOCHI, M3BEP)KEHHE BYJIKAHOB, OOBAJIBI,
3aCyXH, yparassl, Oypu, oxxapsbl.
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Pazoen 2. Onacnocmu mexnoeennozo xapakxmepa

ABapuu U KatacTpodbl HAa PaAHALMOHHO OMACHOM OOBEKTE, XUMHUUECKH ONAaCHOM OOBEKTE,
OMOJIOTMYECKH OIACHOM OOBEKTE; Ha TPaHCIOPTE (MKEJIE3HOIOPOKHOM, aBTOMOOMIIBHOM, PEUHOM,
ABUAIIMOHHOM); HA TUAPOCOOPYKECHUSAXK; HA KOMMYHAJIBHBIX CUCTEMaX KH3HEOOeCIeueHusI.

Pazoen 3. Onacnocmu soennoco xapakmepa

[IpumMeHeHHne OpyKUsi MacCOBOTO MOPAKEHUS (SAIEPHOTO, XUMUYECKOT0, OMOIOTHIECKOTO),
OOBIYHBIX CPE/ICTB C 3aKUIATEIbHBIM HAIOJIHEHUEM, HOBBIX BHJIOB OpPYXKHs. 30HBI 3apakK€HUS OT
CPEJICTB IOPAXKEHUS U UX BO3JICHCTBUE HA HACEIEHHUE U OKPYKAIOLIYIO IPUPOIHYIO CPELY.

Pazoen 4. Iloscapnas b6ezonacnocmo

[Toxxapuast omacHocth. IlokapHas oxpana. Knaccupukanuss moxapoB B 3HaHHSAX H
nomMemienusax. Cranuu pa3BuTHs noxapoB. Jlokanu3auus M TylleHUe MokapoB. IlepBuuHble
cpeactBa mnoxkaporyuieHus (ornerymmtenn OII -8, OVY-2, OBII-5, BHyTpeHHUU MOXapHBIN
BOJIONIPOBO/) M IIpaBWjIa IOJb30BaHUS HMH. ABTOMAaTHYECKUE CHUCTEMbl I0XKAPOTYLIEHUS —
CIPUHKJIEpHBbIE M JipeHuepHble. OrHeTylallde BellecTBa — BOJA, IE€HbI, HErOpHYHE Tra3bl U
pa30aBUTENH, TOPOIIKOBBIE COCTaBbl, FAJIOT€H3aMEIIEHHBIE YTIIIEBOIOPO/IbI.

Pa3zoen 5. Komnnexc meponpuamuti epaxcoanckou 3auumsl HAceleHUs

OmnoBemienne U MHQOpPMUpOBaHUE HaceineHHss 00 omacHocTH. llpuHsTHEe HaceneHuem
curHaios onoseuieHus («Baumanue Bcem!», «Bo3ayminas tpeBora», «PaguanonHas onacHOCTbY,
«XuMmuyeckas TpeBora», «OTOOH oOmacHOCTH») M MOPSJIOK AEHCTBUS IO HUM. OBaKyalus
HaceJleHus W3 30HBI onmacHOCTH. CrocoObl sBakyanuu. OKCTpEHHas dBaKyalusi CTYACHTOB W3
ayJJUTOPUHU IPU BOSHUKHOBEHUH IOXkKapa.

CpenctBa uHAUBUAYaIbHOM 3amuThl opranoB aeixanus (I'T1-7, T'TI-9, P-2, V-2K, PIIA-1,
PIII-67M, PY-60M, «®enuxc», I'/I3K, A, AMI-3, [13Y-K, UIl-4M, UII-5, UII-6, KUII-B),
koxH (JI-1, O3K) uenoBeka. MenuuuHcKre CpeCTBa 3aIUTHI.

CpencTBa KOJUIEKTUBHOM 3aliuThl HaceiaeHus. HazHaueHue, 3allUTHbIE CBOWCTBA YOEXKHILI.
[TpotuBopaguanuonnbsie ykpbitTus (IIPY, moazemHble nemexogHble Mepexoibl, 3ariyOJIeHHbIE
CTaHLIUU METPOIIOJIUTEHA), TPOCTEHIIINE YKPBITHS (TpaHIIEeH, OKOIbI, IepeKpbIThIe 1menu). [Ipasuia
3aHATUA YOSKHUIIIA.

Pasoen 6. Oxazanue nepsoti nomowu

Oxa3aHue nepBOil MOMOIIM MPHU 0KOTaX, PaHEHUsSX, 3apakeHusx. [IpoBeaeHne yacTUUHOM
CaHMTapHOH 00pabOTKM KOXHBIX MOKPOBOB YEJIOBEKa IMpPHU BBIXOJAE U3 30H paJUOAKTUBHOTO,
XUMHYECKOT0 U OMOJIOrMYECKOT0 3apa’keHus (3arps3HEHUsI), U3 30H M0XKapOB.

Pasoen 7. Jluxeuoayus nocreocmesuti upe3ebiuatino cumyayuu

ABapuitHo-cniacatenbHble paboThl. DKCTPEHHAs ABaKyalusl U3 ayJuTopuu (i1abopaTopuu) B
YCIOBUAX TOXapa, pajdalMOHHOI0, XUMUYECKOT0, OMOJOrMYECKOr0 3arps3HEHUs] TEPPUTOPUH C
MCIIOJIb30BaHUEM MpocTemux cpeacts 3amuThl («Denukey», I'/I3K, nporusoraza I'TI-7 ¢ JI1I-3).

4. O0beM y4eOHOH JUCIUIJIMHBI:

O0beM TMCUMTTUHBI
B OHoM pad
U/ yueOHOo# padoThl Axax | Acip.
3E
4 q
OO0masi Tpy10€eMKOCTh IMCUMILINHBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexiumn 0,44 16 12
CamocTrosiTe/ibHasi padoTa 0,56 20 15
KonTakTHas camocTosTenpHas paborta 0,2 0,15
0,56
CamocTOsITeTbHOE U3YUCHHE Pa3/iesOB AUCIUILINHBI 19,8 14,85
Buja uTOroBOro KOHTpOJIs: 3a4er
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AHHOTauus padoyeil mporpaMMbl JUCUHUILTHHBI
«IlepeBo HAYYHO-TeXHHUYECKOH JTUTEPATYPHD)

1. Heap QUCHMIVIMHBI — TpuoOpeTeHue oOydarommmucs oOmiel, KOMMYHHUKaTUBHON U
npodeccuoHanbHOM KOMIIETEHIIUH, YPOBEHb KOTOPBIX Ha OTAENBHBIX ATamax s3bIKOBOM MOATOTOBKH
MO3BOJISIET BBINOJIHATH Pa3IMYHbIE BHIBI NPOPECCHOHATHLHO OPHEHTHPOBAHHOTO IMEPEeBOja B
MIPOU3BOJCTBEHHON Y HAYYHOU J1€ATEIbHOCTH.

2. B pe3yabrare n3y4eHust AUCUMILIMHBI 00y4AOUIUIICHA JOJI/KEH:

Obaaoams cleAyOIMUMU KOMIETCHIUSAMU U UHAUKATOPAMH UX JTOCTHKEHUS.

VYK-4.1; YVK-4.2; VK-4.3; VK-4.4; VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-4.10; VK-
4.11

3uams:

— OCHOBHBIE CIIOCOOBI TIOCTHKEHUS SKBUBAJICHTHOCTU B MIEPEBO/IE;

— OCHOBHbBIE IIPUEMBI IIEPEBOJIA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUU SI3bIKA KaK CHUCTEMBI;

— JOCTaTOYHOE Ui BBIOJIHEHUS II€PEBOAA KOJMYECTBO JIEKCMYECKUX €/IMHHII,
¢bpazeoqoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIYECKUX PEANIUN;

ymemn.

— IPUMEHSATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYULIECTBJIATh MHCbMEHHBI IEpPEBOJ C COOJIIOJIGHUEM HOPM  JIEKCHUECKOM
SKBUBAJICHTHOCTH, COOIOICHUEM I'PaMMaTHYECKUX, CAHTAKCHUYECKUX M CTUIIUCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PENIAKTOPE;

— OCYIIECTBISITh TMEPEBOJ C COOJIIOJIGHHEM HOPM JIEKCHYECKOW HSKBHBAJICHTHOCTH,
COOIOCHUEM TPaMMaTHUYECKUX, CUHTAKCUYECKUMX M CTHJIMCTHYECKMX HOPM TEKCTa IepeBoja U
TEMIIOPAJIbHBIX XAPAKTEPUCTUK UCXOJHOTO TEKCTA;

enaodems:

— METOJUKOW TNpEeANepeBOAUECKOro aHalu3a TeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCHPUSATHIO UCXOJHOTO BBICKA3bIBAHUS;

— METOAMKOW IOATOTOBKM K BBIIOJHEHUIO IMEpPEeBOJa, BKIIOYAs MOMCK HHPOpPMALUU B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBI COKPAILEHHOM epEBOIYECKOM 3aIIMCH TP BBIITOJIHEHUY TIEPEBOA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHUEN CIIEIUAIIBHOCTH;

— OCHOBaMU pedepupoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI IO CIELUATBHOCTH.

3. KpaTkoe coaep:kanue QIUCHUTTIHHBI

Paznen 1. OcHOBHBIEC JIEKCHYECKHE M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa
HAYy4YHO-TeXHHUYECKOM JINTepaTypbl

1.1 Jlekcuueckne 3aKOHOMEPHOCTH HAy4YHO-TEXHMUYECKOTO mepeBoaa. CMBICIOBON aHaIIN3
HAayYHO-TEXHUUYECKOI0 TeKcTa M ero cermeHranusa. CTHINCTUYECKHME OCOOEHHOCTH HayyHO-
TEXHUUYECKUX TEKCTOB. IIpeononeHue TpyaHOCTEHN, CBA3aHHBIX C PACX0KIEHUEM CHHTAKCHUECKUX
CTPYKTYp HHOCTPAHHOTO U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHHME mopsiiKa CIOB B aHIJIMIICKOM M pyCCKOM IpenioxeHusx. IlepeBon cios,
yCTaHOBJIEHHE 3HaueHus cioBa. IlepeBos cBOOOAHBIX U (HpPa3eoOTHYECKUX CIOBOCOUYETAHUM.
ITepeBof 3ar00BKOB TEKCTOB U CTAaTEN

1.3 Cokpamenus. OcoOeHHOCTH UX TiepeBoja. Pa3BuUTHE HABBIKOB TEPEBOJIa HA MPUMEPE
TEKCTOB IO TeMe «XUMuUecKas gadoparopus» «3mepeHus: B XUMHUN».

1.4. Jlekcuueckue TtpaHchopMaluu TPH TEPEBOAEC TEKCTOB IO TEMATHKE XUMHH U
XUMHYECKON TEXHOJIOTHH.

Paznea 2. OcHOBHbIe TPAMMaTH4YeCKHe 0CO0EHHOCTH NepeBoja.

2.1. OcobenHocTH mepeBoja mnpeanoxkeHuid Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha nmpumepe nepeBojia TEKCTOB [0 TEMAaTHKe XUMUUeCcKol TexHonoruu IlepeBon
IIPUIATOYHBIX IPEIOKEHUI.
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2.2. Metoasl U npuUeMbl IEPEBOJA CTPAATEIBHOTO 3aj0ra Ha MpUMEpPe NMEPEBOJa TEKCTOB
no teme "TexHonoruu Oyaymiero".

2.3. Tumbl yCIOBHBIX MPEIJIOKEHUN, TpaBUiIa W OCOOCHHOCTH HMX mepeBojaa. [Ipaktuka
IIepeBOJia YCJIOBHBIX IPEAJIOKEHUN Ha NpUMEpax TEKCTOB IO PA3NIMYHBIM pasfeiiaM XUMHUU U
XUMHUYECKON TEXHOJIOTHUH.

2.4. MopanbHble TJIAroJibl 1 OCOOGHHOCTH WX TepeBOJa Ha IMpHUMEpe IMepeBoa TEKCTOB
«Texnonorus», «IIpomsliiieHHOE 000pYIOBAaHUE

Pasnea 3. OcoGeHHOCTH NepeBoa NpelJIoKeHUI ¢ HeJIMYHBIMH (POPMaMHU IJ1aroJia

3.1 Uadunutu (Heonpeaenennas ¢opma riiarosia). Poas nHPUHUTHBA B TIPEIJIOKEHUU U
BAPUAHTHI IIEPEBOJIa HA PYCCKUM sA3bIK. [Ipruactus u repyHauil. BapuaHTel epeBoja Ha pyCCKUM
A3BIK.

3.2 NudunutuBabe 000poTHL. O60pOT NomonHeHne ¢ nHGUHUTHBOM. OO0pOT moasexaiiee
¢ UHUHUTUBOM. PaznuuHble BapuaHThI IEPEBOIA.

3.3 IlepeBox mpUYacCTHBIX OOOpPOTOB. AOCONIOTHBIA NPUYACTHBIA OOOPOT M BapHAHTHI
nepeBojia. Pa3BuTie HaBBIKOB MepeBoia B chepe XUMHUH U XMMHUYECKON TEXHOJIOTHH.

Pa3nen 4. Ocob6ennocTu pepepaTHBHOIO NEPeBOAA

4.1. Anroput™m mpeanepeBogYeckoi paboThl ¢ HAYYHO-TEXHUYECKHM TEKCTOM IO XUMHUKO-
TEXHOJOTMYECKON TEMaTHKeE.

4.2. Anroput™m cocTaBieHHs pedepara IO XHUMHUKO-TEXHOJIOTHUYECKOM TeMaTHKe
(aHHOTALIMHN)

4.3. AnroputM paboTel 1o pedepaTUBHOMY TMEPEeBOAY MO XHUMHUKO-TEXHOJIOTHYECKON
TEMaTHKE.

4. O0beM y4eOHOH JUCHUIIIMHBI

Cemectp
Bceero 5 5
Bun yuebHoli paboThl ceMecATp ceMe(:p
3E Akag. 4. 3E Ka. 3E Kan.
q, q,
Oomas TpynoeMKOCTE 4,0 1440 | 20 | 720 | 20 | 720
JACITUTUTAHBI
K —
OHTAKTHS padoTa 1,88 68 094 | 34,0 | 094 | 34,0
ay/IMTOPHbIE 3aHATHUS:
[Tpaktueckue 3anstus (I13) 1,88 68 0,94 34,0 0,94 34,0
CamocrosiTesibHasi padoTa 2,12 76,0 1,06 38,0 1,1 38,0
K
OHTaKTHAsl CAaMOCTOSITEIIbHAS 0.4 0.2 0.2
pabora
C 2,12 1,06 1,06
aMOCTOSITENIbHOE U3yUYEHHE 756 37.8 37.8
pa3enioB AUCIUTIITMHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer 3auer
Cemectp
Bcero 5 6
Bun yuebnoi paboTh ceMec:p CeMein
3E Actp.u. | 3E ‘P 3g c1p-
q, q,
OO61mast Tpya0eMKOCTh
4 108 2 54,0 2 54
JUCITUTLIAHBI
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K _
OHTAKTHasI pabora 1,88 51 094 | 255 | 094 | 255

ay/INTOPHBIE 3aHATHS:

[Ipaktuueckue 3ausrus (I113) 1,88 51 0,94 25,5 0,94 25,5

CamocrosiTesibHasi padoTa 2,12 57 1,06 28,5 1,06 28,5

KonTakTHas caMocToATEIbHAS 0.3 0.15 0.15

pabora

C 2,12 1,06 1,06
aMOCTOSITEIIbHOE H3yUYCHHE 56.7 2785 2785

pa3esioB TUCIUTIIMHBI

Buabl koHTpOJIA:

Buo konmpona uz YII 3auer 3auer

6. TPEBOBAHUS K YCJIIOBUSM PEAJIM3ALIUU ITPOT'PAMMBI CIIEHHUAJIMTETA
6.1. Obmecucremusnlie TpedoBanus k peanuzaunu OOII cnennanurera

YHuBepcUTET pacroyiaraeT Ha IpaBe COOCTBEHHOCTH WJIM WHOM 3aKOHHOM OCHOBaHUU
MaTepuaIbHO- TEXHUYECKUM OOecliedeHrneM O00pa3oBaTeIbHON AESITENbHOCTH (IMIOMEIICHUSMU H
obopynoBanuem) it peanusanun OOl cnenuanureTa.

YHuBepcuTeT pacrnojiaraeT Ha IpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAaHUU
MaTepuaibHO- TEXHUYECKUM OOecliedeHueM O0pa30BaTeIbHOM AESITENbHOCTH (IIOMEIIECHUSMU U
o0opyaoBaHHEM) Ui pealu3aluu IporpaMMbl crenuanurera mno brmoky 1 «/lucrumivHen
(Momymu)» u broky 3 «l'ocymapcTBeHHasi UTOTOBas aTTECTALMs» B COOTBETCTBUU C y4eOHBIM
IUTAaHOM.

Kaxnprit  oOywaromuiics B TEYEeHHE BCEro TMepuoaa oO0ydeHus 0O0ecreuyuBaeTCs
UHIUBUIYalIbHBIM ~ HEOTPAaHWYEHHBIM  JIOCTYIIOM K  DJEKTPOHHOH  MH(OPMALUOHHO-
00pa3oBaTeNbHON Cpelie YHUBEpPCUTETA. DJIEKTpOHHas HH(GOPMAIMOHHO-00pa3oBaTeibHas cpefa
o0ecreynBaeT BO3MOKHOCTh JI0CTyNa 00ydarolierocs u3 ar000i TOUkH, B KOTOPOIl UMeeTCst JOCTYTI
K WH(POPMAIMOHHO-TEIEKOMMYHUKAMOHHOW  ceTn  «VHTepHeT», Kak Ha TEpPPUTOPHH
YHHMBEpCHUTETA, TaK U BHE €€.

DneKkTpoHHas HH()OPMAITMOHHO-00pa30BaTeNIbHAS Cpe/la YHUBEPCUTETA 00E€CTICUNBACT:

- JOCTyI K Y4YeOHbIM TIUIaHaM, pabouyuM TporpaMMaM AHCHMUIUTUH (MOZYyJeil),
NPaKTUK, OSJCKTPOHHBIM YUYEOHBIM W3JaHUSAM H DJIEKTPOHHBIM 00pa30BaTEbHBIM peECcypcaM,
YKa3aHHbBIM B pa0O4YUX MporpaMMax JUCHUIUIMH (MOJyJiel ), IPaKTHUK;

- ¢dopMHpoBaHHE HIEKTPOHHOrO MOpTHoINO O0Oydarolerocs, B TOM YHCIE
COXpaHEeHHe ero padboT 1 OIEHOK 3a ATH PabOTHI;

— ¢ukcanmio xoaa 00pa3oBaTeNbHOTO IMpoIecca, pe3yabTaTOB MPOMEKYTOUHOM
aTrectanuu u pe3ynbraroB ocBoeHusa OOII cnenuanurera;

— IpoBeieHUEe Y4YeOHBIX 3aHATHH, TpOLEAyp OLEHKH pe3ylbTaToB OO0ydeHus,
peanu3ainysi KOTOPBIX MPETyCMOTpeHa ¢ IPUMEHEHHUEM JJICKTPOHHOTO OOYYEHUSsI, TUCTAHITMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

- B3aMMOJICICTBHE MEXAYy YYaCTHHKaMHU 00pa30BaTeIbHOrO IMpoliecca, B TOM YHUCIEe
CHUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBUS IOCPEACTBOM ceTH «MHTepHeT».

DYyHKIIMOHUPOBAHUE AIIEKTPOHHOU nH(pOpPMallMOHHO-00pa30BaTEIbHOM Cpelbl
o0ecrieynBaeTcsi  COOTBETCTBYIOUIMMM  CpPEACTBaMH  HMH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJNIOTHH W KBamu(dUKanueil paOOTHUKOB, €€ WCIOJB3YIONMX H  TOJICPKUBAIOIIHX.
QOYHKIMOHUPOBAHUE DJIEKTPOHHOH HH(POPMAIMOHHO-00pa30BaTeIbHON Cpeabl COOTBETCTBYET
3akoHoJaTenbCcTBY Poccuiickoit @enepanuu.

CpenneronoBoe 4uciao myOnuKanuii HayqHO-TIeJarori4eckKuX pabOTHUKOB YHUBEPCUTETA 32
nepuon peanuzanuu OOII crenmanurera B pacyere Ha 100 Hay4YHO-TIEIarOTHYECKUX PAOOTHUKOB
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(B TIPMBEICHHBIX K IEJIOUYMCIICHHBIM 3HAUCHHSIM CTaBOK) COCTABISIET HE MEHee 2 B JKypHajax,
WHJICKCUPYEMBIX B 0a3ax nmaHHbIXx Web of Science mmm Scopus, wim He meHee 20 B KypHalax,
UHJICKCUPYEMbIX B PoccuiickoMm MHIEKCe HAYYHOTO IIUTHPOBAHHUSL.

6.2. TpedoBaHusl K MaTepuaJIbHO-TeXHUYecKOMY o0ecniedeHut0o OOII cnenunaanrtera

MarepuanbHo-TexHUUecKass ~ 0a3a  yHMBEpPCHUTETa  COOTBETCTBYET  JACHCTBYIOLIUM
IPOTHBONOXAPHBIM MpaBUJIaM M HOpMamM M o0ecleynBaeT NPOBEACHUE BCEX BHUIOB
JUCLMIUIMHAPHOM M MEXAMCUMIUIMHAPHOM  MOJArOTOBKM, IPAaKTUYECKOH M Hay4HO-
HCCIIEIOBATEIbCKON Pa0OThI 00yUAIOMIKUXCS, TPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

[lepeyeHp MaTepHaIbHO-TEXHUUECKOTO OOECHEeUeHHs] BKIIOYACT: JIEKIMOHHBbIE YyuyeOHbIE
aymutopun  (00OpynOBaHHBIE — BUACONPOCKIIMOHHBIM  00OpyJOBaHMEM JJIsl  MPE3CHTAIH,
CpeACTBaMU 3BYKOBOCIIPOU3BEIEHUS, IKPAaHOM, U UMEIOLIUE BbIX0OA B MIHTEpHET), MoMeleH sl 1Jis
NPOBEICHUSI CEMHHAPCKUX W MPAKTUYECKUX 3aHATHH (000pynOoBaHHBIE Y4eOHONH MeOesbio),
6ubnuoTeky (MMeIlyl0 pabouyve KOMIBIOTEpHbIE MeCTa JUIsl O0yd4arolluxcs [0 Iporpamme
CIEIMaJINTeTa, OCHAIIEHHbIE KOMIIbIOTEpAMU C JOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B
WuTtepHer), 1ab0paTopuu, OCHAIIEHHbIE COBPEMEHHBIM 000pYyI0BaHUEM ISl BBIIIOJHEHHS HAY4YHO-
HCCJIEI0BATENIbCKON paboThl, KOMIBIOTEPHBIE KiIacchl. IIpy MCIOIB30BaHUM 3JIEKTPOHHBIX U3JaHUM
YHHMBEpPCUTET O0ECHeYMBAET KaXKAOro OOYyYarollerocss BO BpeMsl CaMOCTOSITEIbHOH IMOATNOTOBKH
paboyMM MeECTOM B KOMIIBIOTEPHOM KJIacC€ C BbIXOJAOM B VIHTEpHET B COOTBETCTBUU C
TPYAOEMKOCTBIO U3y4aeMbIX AUCLUIUINH.

[TomemieHust MpencTaBIAIOT COOOH y4eOHBIE ayAMTOPUU JUIS TPOBEACHUS YUEOHBIX
3aHATHM, NPEAYCMOTPEHHBIX IPOrpaMMOM CIELHUAIUTETa, OCHAIICHHbIE O0OpYJOBaHUEM U
TEXHUYECKHUMHU CPEICTBAMH OOYUYECHHS, COCTaB KOTOPBIX OMpeIesieTcss B pabodmx Mmporpammax
JUCIUILINAH (MOZYJIEi)

MarepuansHo-Texuuueckoe obecreuenue OOIl  cnenuanurera M0  CHEHHATBLHOCTH
18.05.02 Xwumuueckass TEXHOJOTHS MaTepHalOB COBPEMEHHOM SHEPIreTUKH, CHeHaIn3alus
«TexHomorust TEMJIOHOCUTENEH M  PaJUOdKOJIOTUS SACPHBIX HIHEPreTUUYECKUX YCTAHOBOK)
BKJIIOYAET:

6.2.1 Obopyoosanue, neobxo0umoe 6 0o6pazoeamebHOM npoyecce

— Obopydosanue 6 nabopamopuu 0epHOU QU3UKU O UBMepeHUs A0ePHO-PUIULECKUX
C80UICME 00paA3y08 U O03UMEMPULL:
1. YcranoBka usmepenus Manbix akTuBHocTed « Y M®D-2000»
2. Anbda-paguomerp ¢ cuuHTIILISHUOHHBIN « MYJIBTUPAJI-AP»
3. Anbga-crieKTpoMeTp ¢ MOJYNPOBOAHUKOBBIM JIETEKTOPOM
4. bera-panuoMeTp ¢ TOpUEBBIM cueTdnKoM [ elirepa-Mrosutepa
5. JIByxkaHanbHbIH OeTa-paguomerp co cuetTunkami I eiirepa-Mrosiepa
6. bera-ciektpometp crimHTHILISIIMOHHBIA «MYJIBTUPA JI-6eTa « DOCDONUY»
7. l'amma-cnexktpomeTp cUMHTWILIAIUOHHBI « MYJIbTUPAJ[-rammar»
8. Hosumetp-paguomerp « MKC 08I1»
9. Usmepurens 3arpssHeHHOCTH oBepxHOCTH «PKII-1-2)
10. TTouckoserit no3umetp-paarnometp «RadEye B20»
11. 3akpbIThble HCTOYHUKH albda-, 0eTa U TaMMa-U3ITyueHHs.
— Ilpubopvr u obopyoosanue 6 nabopamopuu paouoxumuu Osi NPoeedeHus pabom c
OMKPLIMBIMU UCTNIOYHUKAMU UBTTYYEHUL:
1. Bcerpsxuarens nabopartopusiii BII-5;
2. Ileub mydensHas [IM-8;
3. Henrpudyra OITH-16;
4. Illxad cyxoo3zmymnsii [1IC-80-01;
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Tepmocrtar xunkoctaor LOIP LT-100;
Tepmocrar xuakoctHoit TXK-TC-01;

Becsl naboparopubsie BCJI-200;

Huctumnstop A3-10;

9. Memanka marautHast MSH-300 — 3 mT;

10. Dnexrporummtka mudposas HP-LP nudposas;

11. Curnanuzatop 3arpssaenHoctu (pyku) P3b-05/1;
12. Honomep koHayKTOMETp AHHOH-4154;

13. Cnekrpodoromerp UNICO-1200/1201;

14. Ilepememmusatomiee yctpoiictso LOIP LS-110;
15. Ixad cymmnpabii ES-4620;

16. Becst OHAUS Scout II;

17. Anbda-6era paguomerp (YM®D-2000) — 5 mit.;
18. VYcranoBka cniekrpomerpuueckast MKC 0-1A, Mynbtupan;

19. Paguomerp pagona PPA-01M-01
— Ilpubopvl u 0b6opyoosanue 8 HAYUHBIX 1AOOPAMOPUSX Ol onpedeieHusi C8OUCME, CMPOEHUS U
HOYYEeHUs. MAMEePUanNo8 COBPEMEeNHOU IHEP2eMUKU, HeOOXOOUMbIX 8 MEXHON02UU MenloHoCcUumenel
U paouoIKON0UU.

Cuuntmusiunonssit paguometp CXKC-64, llkad cymmnsnbeii CHOJI, IIpeoGpa3oBatens
mugpoBoii aBromarnueckuid, AIIII-02 mis xpomartorpada, Xpomarorpad KUIKOCTHOW craiiep,
[Tpenkononka ynuBepcanpHas Sience, Komonka Luna 5 mxm — 2 mit, Becst BJI 124B, RadeEye B20
MOHUTOpP 1Isi oOHapyxenus, Mcmapurens poramumonusiii RV 8, Tepmoctar xunkoctaoit TXK-TC-
01/8-100, Konbonarpesatens [13-4110, Ilpotounas kamepa TputHs — 2 mrt., bapotpon, Monomep
nabopatopHsblif, Memanka marautHast ML, Becer Ohaus 402F, Hactonpaslil ntudpakromerp Phaser,
braok wumnynscHoro mnwuranus, Cucrema a’po30JbHOIO HCHApeHHs, YCTaHOBKA JUIsl CHCTEMbI
na3zepHoro mnpobooTdopa, Beckr anammtmueckue Ohaus PA 214 C, CBU-munHepanm3aTop c
JaTaukoM naasieHuss MI'-6, Cuctema OUYMCTKHM KHUCIOT JucTwinsanuei, Cucrema INOTy4deHMs
JIEMOHU3UPOBAHHON BOJIbl, DJIEKTPOHHBI MHUKpPOCKON B KoIjieKkTanuu, Mukpockon buomen-4 B
KOMILIEKTe, ['paHyloMeTp ¢ JMHAMOMETpUYECKHM paccesHueMm cBera Analyzette 12, Hleiikep
naboparopubiii [13-6410, Axsamuctumsarop [192205A, Hlkad cymmnsnbiii ES 4620, Bech
anamutnueckue BJI 124B, DOxctpakrop Mo/Tc «Atommeny, Ileur mydensnas Termoconcept,
[Mkad cyxoBo3aymnsiii, SPT 200, ABromMaTHuecKuil aHaAIW3aTOp YIEJIbHON MNOBEPXHOCTU U
pasmepoB mnop Quadrasorb SI, Ileur BbIcOKOTeMmepaTypHas Tepmokepamuka — 2 1T,
Kon6onarpesatens [13-4110M, KonGonarpesarens I[13-4120M, Becst OHAUS Scout I,
[Tepucranptrueckuit Hacoc ELPAN 372.c, CurnanuzaTop 3arps3HeHHocTH (pyku-Horu) P3b-05/1,
Menbauna-crynka Pulverisette, boke 3amurtabiil 1 BII1-OC ¢ noacraskoii -3 mrt, HanoBosnbT™MeTp
Keithley 2182A, Ilukoamnepmerp MHUIIM A2-4, Marasun comnpotusienuss P40102,
Hanbeuurensnas ycranoBka Q150T ES, INazoananuzarop I1KT'-4, Memanka ¢ rudkum Banom IKA
RW 20.n, briox nutanusa PS 1502DD, Uoansiii crennq KUCUC, Bo3nymssiii kommpeccop Remeza
BKS, I'eneparop azora N2 FL04, bera-paguomerp bJI BI1b-01..

90 N O\ th

6.2.2. Yueono-naznaouvie nocoous:
KoMmmproTepHbsie mMpe3eHTalMl K JIEKIMOHHBIM  KypcaMm, MakKeThl TEXHOJIOTHYECKUX
YCTaHOBOK.

6.2.3. Komnviomepol, unhopmayuonHno-meneKoOMMyHUKAUUOHHbIE CeMU, ANNApamHo-
npozpammmusle u ayOuo6u3yaibHvle Cpeocmea:

[lepconasibHBIE KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeBaTensimu CD u DVD,
[IPUHTEPAMHU U NPOTPAMMHBIMU CPEICTBAMH, B TOM 4YHCJIE IIPOrpaMMaMH JUIsl pacyeTa CIIEKTPOB
U3ITyYeHUH, MPOEKTOPHI, SKPaHbl; ayJUTOPUU CO CTALMOHAPHBIMH KOMIUIEKCAMU OTOOpa)KEeHHUS
uHpOpMaLUU C JTIO00T0 AJIEKTPOHHOTO HOCHUTENS; KOMMPOBAIBHBIEC amlaparthl, JOKaJbHAs CETh C
BBIXOJIOM B IHTEpHET.
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6.2.4. Ileuamnvie u Inekmponnvle odpazosamenvHvle U UHPOPMAUUOHHDIE PECYPCHL:

HNHpopMalnOHHO-METOJUYECKUE MaTepuaibl: ydeOHbIe TOCOOUS MO JUCIUILTHHAM
BapUaTUBHOW YaCTH MPOTPAMMBbl; METOINYECKHE PEKOMEH/IAIIUH K MPAKTHYSCKUM 3aHSATHSIM;
9JICKTPOHHBIC y‘-Ie6HLIe n3gaHusg 110 AUCHUILIIMHaAM BapHaTHBHOﬁ 4JaCTH, HAY4YHO-
MIOITYJISIPHBIE AIIEKTPOHHBIC H3IaHUS.

DneKTpoHHbIE ~ oOpa3oBaTeNbHBIE  pecypchl:  KadenpaiabHble  OuOIMOTEKH
AJIEKTPOHHBIX U3JJAHUN TIO0 JUCIUIUIMHAM OCHOBHOW M BapUATHBHOM YacTH; JJICKTPOHHBIC
Ope3eHTAllMM K pas3feiaM JIEKIMOHHBIX KYypCOB; Y4YeOHO-METOAMYECKHE pPa3paboOTKH
Kadeaphl B QIIEKTPOHHOM BHJIC.

[ToMemenuss A CaMOCTOSTENBHONW PAa0OThI OOYYarOIIMXCSl OCHALEHBI KOMIIBIOTEPHOI
TEXHUKOM € BO3MOXHOCTBIO MOAKIIOYEHHS K ceTh «VHTepHeT» W o0ecredyeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

YHuBepcuTeT o0ecredeH HEOOXOTUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsAEeMOro IPOrpaMMHOr0 00ECIICUEHUS, 8 MOM YUCle OMeUecmeeHH020 RPOU3800CMEa
(cocraB ompenensieTcss B padounx MporpaMMmax AUCIHUILUIMH (MOIYJICH) u nodaexcum 0OHO81EHUIO
npu Heobxooumocmu).

[Tpu ucnonb3oBaHUM B 00pa30BaTEIbHOM IMPOIECCE NMEYATHBIX W3/IaHUM, B YHUBEPCHUTETE
chopmupoBaH OMOAMOTEUHBIN (POHJ, YKOMIUIEKTOBAHHBINA MEYaTHBIMU M3JAHUSMHU U3 pacueTra He
meHee 0,25 sK3eMIUIsipa KakJI0ro M3 W3/JaHUN, YKa3aHHBIX B pabouyux Iporpammax IUCHUIUIMH
(Monyieit), mporpaMmax IpaKTHK, Ha OJHOr0o OOy4YaroIlerocss M3 4Yucia JHL, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOLIYIO JUCHUILIMHY (MOIYJb), HPOXOISAIIMX COOTBETCTBYIOILIYIO
IIPAKTUKY.

OOyuaromumest  oOecriedeH AocTyn (YJAJEHHBI JOCTyH), 6 moM uucie 6 ciayyae
npumeHenus I1eKMpoOHHO20 00yUeHUA, OUCMAHUUOHHBIX 00pA306AMENIbHBIX MEXHON0UU, K
COBPEMEHHBIM NPOoEeCCHOHATIBHBIM 0a3aM JTaHHBIX U MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM,
COCTaB KOTOPBIX OINpejessiercs B pabouyMx IporpamMmax IUCHUIUIUH (MOJYJeH) M MOJJIeKHT
O0OHOBJIEHUIO (TIPU HEOOXOIUMOCTH).

OOyuaromiyecss U3 YUClia UHBAINIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3]I0POBbSI
o0ecrieunBarOTCsl MEYaTHBIMU U (WUJIM) 3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcamMu B opmax,
aJalITUPOBAHHBIX K OTPAaHUYEHMSIM UX 37J0POBbSI.

s peanuszani OCHOBHOM 0Opa30BaTeIbHOW MpOrpamMMbl MOATOTOBKH IO IMPOrpaMMe
cnequanurera no  cnenuanbHocTH  18.05.02  Xmmu4eckasi TEXHOJIOTHSI MAaTepHAJIOB
COBPEMEHHOI IHepreTukH, cueruannsanus « TeXHoJ0rus TenJIOHOCUuTe el U PaJuo3K0JIOrus
SI/IEPHBIX JHEPreTHYeCKUX YCTAHOBOK» HCIIOJIb3YIOTCS (DOH/IBI yueOHOM, yueOHO-METOINYECKO,
HAy4YHOM, MEepHOANYECKON HayyHO-TeXHHUYecKON nurepatypsl WH)opmanroHHO-O0MOIMOTEYHOTO
nertpa (MBL) PXTY um. /.M. MenaeneeBa u kadeap, y4acTBYIOIIUX B peaan3alMi IpOrpaMMbl.

Unpopmannonno-6udanoreunsii nenrp PXTY um. JI. U. MenneneeBa obGecrneunBaer
UHQOPMALIMOHHYIO  TMOJJEPXKKY  peaju3ald  NpPOrpaMMbl,  COJEHCTBYeT  MOJTOTOBKE
BBICOKOKBAJIM(DUIIMPOBAHHBIX CIIEUAINCTOB, COBEPIIEHCTBOBAHUIO yU4e€OHOIro Mpolecca, Hay4yHo-
UCCIIEIOBATEIbCKONW paboThI, CIIOCOOCTBYET Pa3BUTHIO MPOPECCHOHATBHON KyJIbTYpHl OYAyIIero
CIIELAJINCTA.

WBL] yHuBepcurera obOecreunBaeT OOYy4YaIONIMXCS OCHOBHOM y4yeOHOM, ydeOHO-
METOIUYECKOW M Hay4YHOM JHUTepaTypoil, HEOOXOOUMOM M peaau3alud U KaueCTBEHHOTO
OCBOCHMS OO0YYaloIMMKCA 10 MporpaMMe CreluanuTeTa o0pa3oBaTEeNbHOIO IMpoliecca MO BCeM
qucuuruinHaMm, npaktukam u [MA  ocHOBHOM  00pa3oBaTelnbHOM MHPOrpaMMbl  MOATOTOBKH
CIEIUAJINCTOB.

O6mwmit 00sem MHOTOOTpacieBoro ¢ouaa MBI cocrasmser 1719 785 »ak3.

@onx yueOHOM U y4eOHO-METOAMYECKOW JIUTepaTypbl YKOMIUIEKTOBAH IE€YaTHBIMH
M3JaHUAMM U3 pacyera He MeHee_S0 3K3eMIUISIPOB KaXJI0T0 M3 M3JaHU OCHOBHOW JIMTEPATYPHI,
NEPEUYUCICHHOM B pabouux MporpamMmax AMCUMIUIMH (MOAayseil), MpakTUK, W HE MeHee 35
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9K3EMIUISPOB JOMOJHUTEIbHON JTUTeparypsl Ha _100 oOyuaromuxcs.

@OHJ  IONOJHUTEIBHOU
CIPaBOYHO-OMOIMOTpaduIecKue,

oduaTbHEIE,

3apyOex)HbIe IEPUOANYECKHUE U NHPOPMAITMOHHBIC H3TaHHUS.

NudopmaninoHH0-01O0IMOTEUHBII

JUTEpaTyphl  BKIIOYA€T TMOMHUMO Y4YeOHOW JHTepaTyphl
CIELMAJU3UPOBAHHBIE  OTEYECTBEHHBIE W
LHEHTp 00ecrneynBaeT CaMOCTOATEIbHYIO  paboTy

00y4aroIuXcsl B YUTAIBHBIX 3aJ1aX, MPEJOCTaBiIsAs MUPOKUN BBIOOP JINTEPATYpPHI MO AKTYaJbHBbIM

HaIlpaBJICHUAM,

WH(OPMAIIMOHHBIM, CIIPABOYHBIM M MIOMCKOBBIM CHCTEMAaM.

Kaxnprit oOyuaromuiics oGecriedeH CBOOOJHBIM JIOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOH
uMeeTcsl AOCTyn K ceTu MHTepHeT, K anekTpoHHo-0ubmmoteunoit cucreme (OBC) YHuBepcurera,
KOTOPasi COJCPYKHUT Pa3IMUHbIC U3/IaHUS 110 OCHOBHBIM M3y4aeMbIM JUCIUILINHAM U chopMUpoBaHa
10 COTJIACOBAHMIO C MPaBOOOIATATENIIMU YIeOHOM U yUeOHO-METOUIECKON JTUTePaTyPHI.

OoJtee

Jost

IIOJIHOI'O u

OIICPATUBHOI'O

CIIPaBOYHO-OMOIMOTpaPUIecKOro

a Takke obOecreynBaeT JA0CTyIl K HpO(beCCI/IOHaJ'H:HBIM 0azaMm JaHHBbIX,

u

uH(popmanmoHHoro obOciayxxuBanus B MDBL[ peann3oBaHa TEXHOJIOTUS 3JIEKTPOHHOM JOCTaBKH

JAOKYMCHTOB.

DJIeKTpPOHHbIe HH(OPMALIMOHHbIE pecypcChl,

HCIOJBb3yEeMbIE B IIpouecce

00yuyeHust
PexkBu3zuThI 10roBOpa XapakTepucruka
JteKTpoRHbIii (HOMep,u JaTa 3aKJII0YeHNs, oudbauoTeuHoro ¢gouaa,
Ne CPOK J1elicTBHSI), CChLJIKA HA AOCTYIl K KOTOPOMY
pecypc .
caiit OBC, cymma norosopa, NPe10CTABISAETCSA
KOJIHYECTBO KJII0Yeil JI0OTOBOPOM
1 DJIEKTPOHHO- [IpuHaAIeKHOCTH — CTOPOHHSIS Kommexmun:  «Xumusay -
onbanoTeuHast PexBusute morosopa — OO0 n3n-ea HOT, «Xumus» -
cuctema (3bC) «3narenscTBO «JIaHbY U3J1-Ba Jlaboparopus
«JIAHb» JHorosop ot 26.09.2020 3HaHUH, «XUMUS» - U3J-Ba
Ne 33.03-P-3.1-2173/2020 «JIAHB», «XUMUSI»-
KHUTY (Kazanckuii
Cymma noroBopa — 747 661-28 HallMOHAJIbHBIN
HACCIIEN0BaTEILCKUN
C 26.09.2020 mo 25.09.2021 TEXHOJOTHYSCKUMN
YHUBEPCUTET), «XUMHSI» -
JHorosop ot 26.09.2021 A31-Ba OUSMATIIUT»,
Ne33.03-P-3.1-3824/2021 «Mupopmatuka» - u3I-Ba

C 26.09.2021 no 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KommuecTBo kimrouelt — 1octyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBarelier PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHslid 1O0CTYI OCE
MEePCOHAIBHOW PErHCTPallUU Ha
caitte ObC.

«JIAHb», «Mupopmaruka»-
Haunonanbubiii  OTKpBITHIMA
Vuusepcurer «MHTYUT»,
«HXEeHEepHO-TEXHUUECKUE
Haykm» - usn-Ba «JIAHDb»,

«Teopernueckas
MEXaHUKa - n3/-Ba
«JIAHb», OxoHomMmka u
MEHEIHKMEHT» -  HW3]-Ba
HamkoB u K., a Ttakxke
OTACNBbHBIC  W3MaHUS B
COOTBETCTBUU c
JloroBopom.
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[IpuHaUIeKHOCTE — CTOPOHHSA
PexBusutsl norosopa — OO0
«3narenscTBo «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

CymmMma noroBopa — 498445-10
C 26.09.2021 o 25.09.2022

Ccouika Ha cant ObC —
http://e.lanbook.com

«XUMHSD -
«XuMus -

Konnekum:
n3n-sa HOT,
U3J-Ba JlaGoparopus
3HAHWM, «XUMU -
KHUTY (Kazauckuit
HallMOHAJILHBIN
HCCJIEI0OBATCIbCKUM
TEXHOJIOTHYECKUI
YHUBEPCUTET), «XUMHSI» -
U3I-Ba OUSMATIINT»,
«Mupopmaruxa» -
Hammonaneubiit  OTKPBITHII
Yuusepcurer «MHTYUT»,

KonuuecTBo kintoueit — noctyn DKOHOMHUKA u
JUISL 3apETUCTPUPOBAHHBIX MEHEDKMEHT» -  HM3]I-Ba
noas3oBareneid PXTY ¢ moboro JamkoB um K., a Takxke
KOMIIBIOTEPA. OTACJIBbHBIE  H3JAHUS U3
VY naneHHslid JOCTYII ITOCIIE KOJUIEKLIUI JIPYrux
MEePCOHAILHOM perucTpaluu Ha M31aTebCTB B
camite ObC. COOTBETCTBUU c
JloroBopom.
[IpuHaIeKHOCTH — CTOPOHHSIS «XUMUA» - W3/-Ba
PexBusutel norosopa — OO0 «JIAHb», «ndpopmaTukar
«3narenncTBO «JIaHbY - U3]1-Ba «JIAHb»,

Jorosop ot 26.09.2021
Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98

«HKXEHEPHO-TEXHUYECKUE
Hayku» - u3a-Ba «JIAHDb»,
«Teopernueckas

MEXaHUKa» - U31-Ba
«JIAHbY, «®u3uka» - u3n-

C 26.09.2021 mo 25.09.2022 Ba «JIAHb», a Takxke
OTIENbHBIE  M3JaHUs U3
Ccpuika Ha caiit 9bC — OpYTUXx KOJUICKLUN
http://e.lanbook.com uznatensbctea  «JIAHb» B
COOTBETCTBUU c
KonnuecTo knrouei — 1octyn Jlorosopom.
JUISL 3apErUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
Y naneHHslid 10CTYII TOCIE
MEePCOHAIBHOM pETUCTpalvK Ha
caiite OBbC.
DNEKTPOHHO - [IpuHaaneXHOCTh — COOCTBEHHAs1 | DJIEKTPOHHbIE BEPCHUU
OoubIroTeYHast PXTY. y4eOHBIX u Hay4HBIX
cucrema MbBI] u3nanuii  asropoB PXTVY
PXTY nm. Ccbuika Ha caut ObC — o BceM OOII.
JI.1. MenneneeBa | http:/lib.muctr.ru/
(na 6a3ze AUBC
«HpOucy) Jocty i noas3oBarenen
PXTY ¢ m1060r0 KOMIIBIOTEPA
Wudopmannonno- | IIpuHanie;KHOCTh CTOPOHHSIS. OnexkTpoHHas OuOIHMOTEKA
CIIpaBOYHas PexBusuthl koHTpakta — OO0 HOPMAaTHUBHO-TEXHUYECKHUX
cucremMa «MH®OPMIIPOEKT-LeHnTp» u3znanuid. Conepxur Oosee
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«TEXDOKCIIEPT»
«Hopwmsl1, mpaBua,

KonTpaxkr ot 24.12.2021

40000 HAIIMOHAJILHBIX
cranaaptoB u ap. HT/]

CTaHJapThl 216-2779A/2021
Poccuny».
Cymma norosopa — 887 604-00
C 01.01.2022 o 31.12.2022
Ccpuika Ha caiit 9bC —
http://reforma.kodeks.ru/reforma/
Konunuectso kiroueit — 10
JIMUEH3UN + JIOKAJIBHBIN JOCTYII C
koMibroTEpOB MBI,
DneKTpoHHas [IpunamIe:KHOCTH — CTOPOHHSS B Ob/1 JIOCTYITHBI
OoubIMoTeKa PexBuzuthl norosopa — ®I'bY 3IIEKTPOHHbBIE BEpPCUU
JuccepTanun PI'b nuccepranui  Poccuniickoi
(OB PT'B) Jlorosop ot 23.04.2021 l'ocynapctBenHoi
Ne 33.03-P-2.0-23269/2021 OMOIMOTEKH:
¢ 1998 roma — 10
Cymma norosopa — 398 840-00 CIEIUATBLHOCTSIM:
«OJKOHOMUYECKHE HAYKHY,
C 23.04.2021 no 22.04.2022 «¥Opunnueckue  Haykw»,
«llemarornueckue Hayku» u
Ccouika Ha caiit ObC — «IIcuxonornueckue
http://diss.rsl.ru HAYKN»;
¢ 2004 roma - mo Bcem
Konunuectso kntoueit — 10 CIIELIMATIbHOCTSM, KpoMe
nuueHsui + pacnedarka B MBI, MEAMIMHBI U (papMmaiuy;
¢ 2007 roma - mo BceM
CIEIUATLHOCTSIM, BKJIFOYAs
paboTel MO MEIUlUHE U
dbapmarumu.
b/l BUHUTHU PAH | IIpuHamiexHOCTb — CTOPOHHSSA Kpynneiimas B Poccun 6a3

PexBusutel norosopa- BUHUTHU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

Cymma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023

CchUika Ha caiiT —
http://www.viniti.ru/

KommuectBo Kirodei —
JIOKaJbHBIN AOCTYN IS
nons3oBareneid PXTY B MBI
PXTY.

JaHHBIX IIO €CTCCTBCHHBIM,

TOYHBIM M TEXHUYECKUM
HayKaM. Bxmrouaer
MaTepHuabl PXK

(PedeparuBHOro xypHaia)
BUHUTU c 1981 r. Obumii
oobem b/l — Gomee 28 mutH.
JIOKYMEHTOB
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Hayuno-
ANEKTPOHHAS
o6ubnuoreka
«eLibrary.ru»

[IpuHaUIeKHOCTE — CTOPOHHSA
PexBusntel 1orosopa —

00O Hayynas 3neKTpoHHas
o6ubnnoreka

Jorosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C01.01.2022 o 31.12.2022

CcbuiKa Ha CalT —
http://elibrary.ru

KonunuecTBo kintouelt — noctyn
st moab3oBareneit PXTY mo IP-
aZpecaM HEOTpPaHUYEH.

VY naneHHsli JOCTYII 11OCIE
MEPCOHAIBHON PETUCTPALINU Ha
caiite HOB.

Hayunas
Ooubamoreka
eLIBRARY.RU - 310
KpPYNHEHUIIUH  pOCCUMCKHI
UH(POPMALIMOHHO-
AQHAIUTUYECKUN TMOpTal B
o0macTtu HaYKH,
TE€XHOJOTHH, MEIUIMHBI U
00pa3oBaHus, COIEPIKALIMIA
pedepatsl U MOTHbIE TEKCTHI
O6omee 29 MIIH Hay4HBIX
craTeii W myOIuKaui, B
TOM 4YHCIE DJCKTPOHHBIC
BEpCUU Oosee 5600
POCCUICKHX Hay4HO-
TEXHUYECKUX JKYPHAJIOB.

JNEKTPOHHAs

CnopaBoyHo-
MpaBoOBas CUCTEMa
I'apanT»

[IpuHaAIEKHOCTH — CTOPOHHSS
Kontpakr ot 27.12.2021
Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C01.01.2022 no 31.12.2022

CchUIKa Ha caiiT —
http://www.garant.ru/

KommuecTBo kimrouelt — 1ocTyn
g nonb3oBareiied PXTY mo IP-
azpecaM HEOrpaHUYeH

lapantr —  copaBoYHO-
npaBoBasg  cuUcCTeMa IO
3aKOHOJIATENLCTBY

Poccuiickoit @enepanuu.

ONEeKTPOHHO-
OmOmoTeUHas
cucrema
M37aTeIbCTBA
«IOPAUT»

[IpuHaAIEKHOCTH — CTOPOHHSS
«INEKTPOHHOE U3AATEIIBCTBO
FOPAWT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 no 15.03.2023

Cchuika Ha caiiT — https://biblio-
online.ru/

KommuecTBo kimrouelt — 1octyn
JUISL 3aperUCTPUPOBAHHBIX
noap3oBarenieid PXTY ¢ moboro
KOMITbIOTEpA.

DOnekTpoHHas OuOIMOTEeKa
BKItoyaeTr  Oonee 5000
HAaUMEHOBAaHUN yYeOHHKOB
U ydeOHBIX TOCcOoOMH 1o
BCEM OTpACISM 3HAHUU IS
BCEX YPOBHEHN
npoheccHoHaTBEHOTO
o0pa3oBaHMsl  OT BEIyIUX
HaYYHBIX IIKOJT c
cobmoienneM TpeOoBaHUMN
HOBBIX PI'OCoB.
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Y naneHHslid 10CTYI TOCIE
MEePCOHAIBHOM perucTpalnu Ha
caiite ObC.

9 DJIEKTPOHHO- [IpuHayIexKHOCTH — CTOPOHHSIS Kommiekt W31aHuH,
Ooubnuoreynas 00O «Ilonurexpecype» BXOISIIUX B 0a3y JaHHBIX
cucrema Horosop ot 16.03.2022 «OnexTpoHHass OMOIMOTEKA
«Koncynprant Ne 33.03-P-3.1-4375/2022 TexHu4eckoro BY3ay.
CTYJEHTa»

CymmMma oroBopa — 258 488 - 00
C 16.03.2022 no 15.03.2023
Ccpuika Ha cailT —
http://www.studentlibrary.ru
KonunuecTBo kinrouelt — noctyn
JUISL 3aperuCTPUPOBAHHBIX
nonib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Y naneHHslii JOoCTy Mocie
MEPCOHAIBHON PETUCTPALINU Ha
caiite ObC.

10 DNeKTPOHHO- [IpuHagIexHOCTh — CTOPOHHSIS Komnexums W3/1aHUN
O6ubnnoreyHas 000 «3HAHUYM» y4eOHHKOB M Y4eOHBIX
cucTema Horosop ot 06.04.2022 nocobuii 1O  pa3IU4HbIM
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | oTpacisaMm 3HaHUK IS BCEX
» YPOBHEM

Cymma norosopa — 31 500-00 npogecCuoHaIBLHOTO
o0OpazoBaHus.

C 06.04.2022 o 05.04.2023

Ccblika Ha calT —

https://znanium.com/

KonmuecTBo kintouent - 1ocTyn

JUIs1 3apETUCTPUPOBAHHBIX

nosib3oBareneit PXTY ¢ moboro

KOMIIBIOTEpA.

11 Nndopmannonno- | IlpuHamiexHOCTh — CTOPOHHSS Cucremaruzanus,
aHaJIMTHYeCKast 00O «Hayunas >neKTpoHHas KOPPEKTHpOBKa Mpoduieit
cucrema Science O6ubamoTexa» YYEHBIX PXTY u
Index YHUBEPCUTETA B  LIEJIOM.

Jorosop ot 11.04.2022 AHanu3  myOJIMKaMOHHON
Ne 33.03-J1-3.1-4376/2022 AKTUBHOCTH  COTPYIHHUKOB
YHUBEPCUTETA.

Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CcpUika Ha caiiT —
http://elibrary.ru
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KonuuectBo ximroueit —
JIOKQJIBHBIN AOCTYII JJIs1
corpyanukos MBI

12 N3narenscTBO [IpuHaayIexKHOCTH — CTOPOHHSIS Komneknus >KypHajaoB 10
Wiley HauuonaneHas noanucka BceM 00nacTsM 3HAaHUHU, B
(Muno6puayku+ PODN) TOM  YHCJI€  HW3BECTHBIC
NudopmannoHHoe TUCHEMO KYpPHAJIBI o XUMUH,
PODU o1 10.06.2021 Ne 622 MaTepUAJIOBEICHUIO,
B3PBIBUATHIM BEIIECTBAM U
C 01.01.2021 no 31.12.2021 Ip.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KommyecTBo kintouen - 1ocTyn
1 nonb3oBateield PXTY mo IP-
ajzipecaM HEOIpaHUYEH.
Bo3MokeH ynaneHHblid JOCTyI
110CJI€ UHAUBUAYAJIBbHON
perucTparmm.
13 QUESTEL ORBIT | [IpunaanexHOCTh — CTOPOHHSIS ORBIT SBJISIETCS
HanmonansHas moanucka rJI00aNbHBIM ~ ONEPATUBHO
(Muno6puayku+ PODN) OOHOBJISIEMBIM ~ TATEHTHBIM
HNudopmannonHoe nucsMo MOPTAJNIOM,  TO3BOJISIOLUIUM
PODU ot 10.06.2021 Ne 621 OCYIIECTBIATh  IIOMCK B
nepeyHe 3as1BOK Ha
C01.01.2021 mo 31.12.2021 ITaTCHTEHI, MOJTYYEHHBIX,
NpUOJIN3UTENBHO, 80-
Ccpuika Ha caiiT — MaTEHTHBIMU
https://orbit.com YUPEXKIECHUAMU B
pa3IUYHBIX CTpaHAX MUpa U
KonunuecTBo kimtoueit — noctyn MPEIOCTABIEHHBIX TPAHTOB.
115t monws3oBatened PXTY no IP-
aJpecaM HEOrpaHHUYEH.
14 American [IpuHaIeKHOCTE — CTOPOHHSA Komnexknust xKypHaJIoB 10

Chemical Society

HanumonanpHas noanucka
(Muno6puayku+ POOU)
WNudpopmanmoHHOE MHCHEMO
PO®OU ot 26.07.21 Ne 787

C 01.01.2021 mo 31.12.2021

Ccblka Ha calT —
http://www.acs.org/content/acs/en
.html

KommuecTBo kimrouelt — noctyn
s tonb3oBateneid PXTY mo IP-
aJpecaM HEOrpaHUYEH.
Hacrpolika ynaneHHOro nocrynmna:
https://pubs.acs.org/page/remotea
ccess

XUMHU W XUMHAYECKOH
TEXHOJIOTUHA Core +
W31aTEIbCTBA American

Chemical Society
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15

baza ganHBIX
Reaxys u Reaxys
Medicinal
Chemistry
Komnanuu Elsevier

Hamnuonanbuasg moamnucka
(Muno6puayku+ PODON)
WNudopmannoHHOe MUCEMO
POOU ot 15.06.2021 Ne 633

C01.01.2021 no 31.12.2021

CchUIKa Ha calT —
https://www.reaxys.com/

KommuecTBo Kimroue — 10CcTyn
g monb3oBareneid PXTY o IP-
aZpecaM HEOrPaHUYECH.

VY naneHHslil 1OCTyII
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd

f)

Reaxys Bkimoyaer B cebs
CTPYKTYpHYIO 0a3y JaHHBIX
XUMHUYECKHX COCIUHEHHNA U
uxX 9KCIIEPUMEHTATBHBIX
CBOWCTB,  pedepaTUBHYIO
6azy KYPHAIBHBIX u
NaTeHTHBIX  MyOJIMKanuii,
0a3y XMMHUYECKUX DPEeaKIHi
¢ (QYHKIUEH MOCTpOCHUS
IUIaHA CHHTE3a.

Monynb OHMOIOTHYECKU
AKTHBHBIX COEIMHEHHH,
OMOJIOTUYECKUX MHUIIECHEH,
(hapMaKoJIOrHIeCKUX

CBOICTB XMMHYECKUX
COEIMHEHHUI Reaxys
Medicinal Chemistry

SIBISIETCSL  KPYNHEHIIEW B
mupe 0a30il TaHHBIX.

16 Pecypchr [IpuHaAIEKHOCTH — CTOPOHHSS OTKpBIT JOCTYT K

MEKTYHAPOIHOM HammonaneHas noanucka pecypcam:
KOMITAaHUH (Muno6puayku+ POOU) WEB of SCIENCE -
Clarivate Analytics | MadopmanmonHoe THCHMO pedepaTuBHas U
PO®U ot 15.06.2021 Ne 632 HayKOMETpHUYeCcKas 0aza
TAHHBIX.
C 01.01.2021 mo 31.12.2021 MEDLINE — pedepaTuBHas
0a3a JaHHBIX 10 MEIUIIMHE.
Ccblika Ha calT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R1[j2TUYmdd7b
UatOlJ&preferencesSaved=
KomnmnuaecTBo kiroueii — 1octyn
Ju1st monws3oBatened PXTY no IP-
ajipecamM HEOrpaHUYEH.
Y naneHHslid 10CTyI
(https://clarivate.ru/blog/2020_03
web of science remote access).

17 DJIEKTPOHHBIE [IpuHaAIeKHOCTH — CTOPOHHSIS - ITomHOTEKCTOBASA
pecypchl HarmonansHas moamucka KOJUIGKIIUS ~ DJIEKTPOHHBIX
W3/1aTeNIbCTBA (Muno6puayku+ POOU) KypHaJoB  Springer 10
SpringerNature HNudbopmannoHHoe TUCHEMO Pa3ITUYHBIM OTpacisiM

PODU ot 26.07.21 Ne 785 3HAHUH (2019 T.)
http://link.springer.com/

C01.01.2021 mo 31.12.2021 ITomHOTEKCTOBASA
KOJUTEKIIUS KYpHAJIOB

Ccplka Ha caT (apxuB 1893-1945)

http://link.springer.com/

KonmuecTBo kimroveit — nocryn

http://link.springer.com/
- [TonHoTekcTOBBIE 85
JKypHaJIOB Nature
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http://link.springer.com/

1 monb3oBarene PXTY mo IP-
aJpecaM HeOrpaHUYEH.

Publishing Group
https://www.nature.com/site
index/index.html

- Komnexus
HAy4HBIX MPOTOKOJOB IO
pa3IUYHBIM OTpacisaM

3Hanuii Springer Protocols
http://www.springerprotocol
s.com/

- Komnexus
HAYyYHBIX MAaTEepUAIIOB B
obyacTi (PU3HYECKUX HAYK
U UWHXHUHUpUHTA Springer
Materials (The Landolt-
Bornstein Database)
http://materials.springer.co
m/

- [Tonmublii  moctym K
CTaTHYECKUM u
JUHAMUYECKUM
CIIPAaBOYHBIM H3JIaHUSIM TI0
00011 TeMe

- PedeparuBnas Oa3za
JaHHBIX II0 YHCTOM |
NPUKIATHOM  MaTeMaTHKe
zbMATH http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo
[TonHOTEKCTOBAS
KOJUTCKITHS KHHT
U3JIaTEeNIbCTBA
SpringerNature o
pa3IMYHBIM OTpacisM
3HaHUHI (2019)
http://link.springer.com
18 W3narensctBo The | IlpuHamiexHOCTh — CTOPOHHSSA baza JAHHBIX
Cambridge HanwmonansHast moamucka KemOpumxckoro LEHTpa
Crystallographic (Muno6puayku+ POOU) CTPYKTYPHBIX JTAaHHBIX
Data Centre WNudopmanoHHoe nucsMo (Cambridge
(KemMOpumxckuit PODU ot 10.05.2021 Ne 527 Crystallographic Data
LIEHTP Centre) — CSD Enterprise
CTPYKTYPHBIX C01.01.2021 mo 31.12.2021 COAEPIKUT JTaHHBIE 0
JTAHHBIX ) KPUCTALITMYECKHUX,
Ccblka Ha calT — OpraHUYECKHUX 51
https://www.ccdc.cam.ac.uk/struct | 31€eMEHTOOPTaHUYECKUX
ures/ COEIMHEHNX.
CSD IIPEIOCTABIISIET
KomnuecTBo kimrouelt — 1octyn IUPOKUI CIIEKTP
Just monws3oBarenedt PXTY no IP- | BapuanToB ToHCKa
ajzpecam. KPUCTATIICCKIX
CTPYKTyp: TO Ha3BaHHUIO,
XUMUYECKON dbopmyie,
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3JIEMEHTHOMY COCTaBy,
JUTEPATYPHOMY UCTOYHHUKY,

JeTaNsIM IKCIIEPUMECHTA,

dbparMeHTy CTPYKTYpBI.

19 Komnekuun [IpuHaI€XHOCTh — CTOPOHHSAA «Freedom Collection» —
U3/1aTeNbCTBA HanmonaneHas moanucka MOJIHOTEKCTOBAS KOJUICKIIUS
Elsevier Ha (Muno6puayku+ PODUN) AIIEKTPOHHBIX KypHaJIOB
matdopme HNudopmanimonHoe mucrmMo uznarensctBa Elsevier mo
ScienceDirect PODU ot 10.06.2021 Ne 620 pa3IMYHBIM oTpacisim

3HaHWUW, BKJIIOYAIOIIas He

C 01.01.2021 mo 31.12.2021 menee 2000 HaMeHOBaHUU
3EKTPOHHBIX JKYPHAJIOB.

Ccplka Ha caiT — «Freedom Collection eBook

https://www.sciencedirect.com collection» —  comepxur
6onee 5 000 xuur no 24

KonunuaecTBo kiroueid — 1octyn pa3INYHBIM  MPEAMETHBIM

s nonb3oBareniet PXTY mo IP- | obnacTaM  e€CTECTBEHHBIX,

ajpecam. TEXHUUYECKUX u

Y naneHHslid 10CTyI MEIULNHCKUX HAYK.

(https://podpiska.rfbr.ru/storage/in | Hoctyn k apxuBam 2015-

structions/elsevier_instructions.pd | 2019 rr.

).

20 (0) [IpuHaIeKHOCTD — CTOPOHHSAA

HanmonansHas moanucka

(Muno6puayku+ PODN)

HNudopmanrmonHoe nucsMo

PO®OU ot 26.07.21 Ne 788

C01.01.2021 o 31.12.2021

Ccplka Ha calT —

https://www.iop.org/

KomnmnuaecTBo kiroueid — 1octyn

115t monws3oBatened PXTY no IP-

ajipecaM HEOTpaHUYEH.

KomnmnuaectBo kimroueid — 1octyn

115t monbk3oBatened PXTY no IP-

aJipecamM HEOTpaHUYEH.

J17is monydeHus yaaaeHHOTO

JIOCTYTIa HEOOXOAMMO

3aperucTpupoBarbcsiHa caiite [OP

W3 CETH CBOEW OpraHM3aluu u,

WCTIOJB3Ys JaHHYIO YUYETHYIO

3aIiCh, aBTOPU30BATHCS Ha CalTe

W3/1aTeIbCTBA.

21 Scopus [IpuHaIe)KHOCTE — CTOPOHHSIA MynbTHAMCHUIUIMHAPHAS

HanuonaneHas noanucka
(Muno6puayku+ PODON)
WudopmManmoHHOE MHCEMO

pedepaTuBHas u
HayKOMETpHYeCKas 0aza
JTAHHBIX U3J1aTeIbCTBA
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PODU ot 10.06.2021 Ne 619
C 01.01.2021 no 31.12.2021

CcbuIKa Ha CalT —
http://www.scopus.com.

KonnuecTBo kitodeit — noctyn
i1 rionp3oBatenae PXTY 1o IP-
aZpecaM HEOrPaHUYCH.

VY naneHHslii 10CTyII
(https://podpiska.rfbr.ru/storage/in
structions/elsevier_instructions.pd

D).

ELSEVIER

22 Royal Society of | [IpuHamiexKHOCTb — CTOPOHHSS Komnexuust Brmowaer 44
Chemistry HanmonansHas moamucka KypHaua. Tematuka:
(Koponesckoe (Muno6puayku+ PODN) OpraHuueckas,

XHMHYECKOE HNudopmanimoHHoe mUcbMO aHaAJIUTHYECKasL,
00111eCTBO) PODU ot 26.07.21 Ne 790 dusnaeckas XUMUSA,
OMOXHUMHMSI, DIICKTPOXUMHUS,
C01.01.2021 mo 31.12.2021 XUMHYECKHE TEXHOJIOTHH.
CchlIka Ha caiT —
http://pubs.rsc.org
KonunuecTBo kitoueit - noctyn
st rmonp3oBateae PXTY 1o IP-
ajipecamM HEOrpaHUYEH.
Hacrpoiika y1aqeHHOTO JOCTyIIa:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

23 ProQuest [TpuHaIe:KHOCTD — CTOPOHHSIS baza  pmanubix  ProQuest
Dissertation and HanumonansHas moammmcka Dissertation &  Theses
Theses Global (Muno6puayku+ POOU) Global (PQDT  Global)

NudopmannonHoe mucbsMo ABTOPUTETHAS  KOJUICKIIUS

PODOU ot 28.06.2021 Ne 688
C01.01.2021 mo 31.12.2021
CchUIKa Ha CalT —

http://search.proquest.com/dissert
ations?accountid=30373

KonmuecTBo kimtouent - 1ocTyn
Ju1s monws3oBatened PXTY no IP-
aZpecaM HEOTpaHWYCH.

VY naneHHslii JOCTYII
(https://podpiska.rfbr.ru/storage/in
structions/proquest _instructions.p

df)

u3 Oonee 5 MJTH.
3apyOeKHBIX JTUCCEepPTaLUi,
Oosee 2,5 MIIH. U3 KOTOPBIX
NpEICTaBICHbl B IOJHOM
TEKCTE.
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no «31» nexabps 2020 r. Cebuika
Ha CaT —
https://www.reaxys.com/
KonnuecTBo Kito4eit — 1octyn
st mosip3oBatene PXTY 1o IP-
a7pecaM HEOTPaHUYCH.

'Y ajieHHbII TOCTYII.

pedepatuBHyIO 0a3y
PKYPHAJIbHBIX U MTATEHTHBIX
myOnukanuii, 6a3y XuMHUECKUX
peakuii ¢ pyHKIuen
MOCTPOCHUS TUIaHA CUHTE3a.
Moyib OMOJIOTHYECKU
AKTHUBHBIX COCIUHCHMUIA,
OMOJIOTUYECKUX MUIIICHEH,
(hapMaKOJIOTUIECKUX CBOHCTB
XHUMHAYECKHX COSJIMHEHUM
Reaxys Medicinal Chemistry
SIBJISIETCS] KPYITHEUIIIEH B MUpE
0a301 TaHHBIX.

17

Pecypcel
MEXIYHApOAHOU
xomnanuu Clarivate
Analytics

[TprHAISKHOCTH CTOPOHHSIS.
HarnonansHast moamucka
(Muno6puayxu+ PODU)
NudopManimoHHOE MUCHMO
PDODU ot 07.07.2020 1. Ne 692

C «01» ssuBaps 2020 r.

o «31» nexabps 2020 r.

CchlIKa HA CalT —
http://apps.webofknowledge.com/
WOS GeneralSearch input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11;2TUYmdd7b
UatOlJ&preferencesSaved=
KonruecTBo Kitoueit — 10CTym JUIs
rmoss3oBaTeneit PXTY mo IP-
aJpecaM HeOrpaHUYEH.

'Y nasieHHbI TOCTYII.

OTKpBIT JOCTYH K pecypcam:
'WEB of SCIENCE —
pedepaTuBHAS U
HayKOMeTpuieckas 6aza
ITAHHBIX.

MEDLINE — pedeparuBHas
0a3a TaHHBIX 110 METUIIMHE.
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18

ONEeKTpOHHBIE
pecypcesl
U3JaTeIbCTBA
SpringerNature

[IpuHaUIe)KHOCTD CTOPOHHSIA.
HanmonannHas mojmmicka
(Muno6pnayku+ PODU)
NudopmanmonHoe mucbmMo
PO®U ot 17.07.2020 . Ne 743

C «01» ssaBaps 2020 r.

o «31» nexadps 2020 T.

CchplIKa Ha calT
http://link.springer.com/
KonnuectBo kitoueit - moctyi st
noxn3oBareineit PXTY mo IP-
ajgpecaM HeorpaHuueH. Bo3amoskeH
YJAJIEHHbBIA JOCTYII.

- [TomHOTEKCTOBAA
KOJUIEKIIUS IEKTPOHHBIX
JKYpHAJIOB Springer 1o
Pa3IMYHBIM OTPACISM 3HAHUN
(2019 1))
http://link.springer.com/
ITonHOTEKCTOBAs KOJUIEKIUSA
KypHaioB (apxuB 1893-1945)
http://link.springer.com/

- [TonHoTekcToBBIE 85
xypHanoB Nature Publishing
Group
https://www.nature.com/siteinde
x/index.html

- Komneknus HaygHbIX
MIPOTOKOJIOB MO PA3IMYHBIM
oTpacysiM 3HaHUHU Springer
Protocols
http://www.springerprotocols.co
m/

- Komnekuus Hay4HbIX
MaTepuasoB B 00JaCTH
(bu3MYeCKUX HAYK U
WH)KUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)
http://materials.springer.com/
- [TonHeli qoCTYN K
CTaTUYECKUM U TUHAMHUYECKUM
CTIPAaBOYHBIM H3IaHUSM TI0
10601 Teme

- PedepaTuBnas 6a3za
JTAaHHBIX TI0 YUCTOHU U
MIPUKJIATHOM MaTEMaTUKE
zbMATH http://zbmath.org/

- Nano Database
https://goo.gl/PdhJdo
[TonHOTEKCTOBAs KOJUIEKIUS
KHUT U3]1aTeNbCTBA
SpringerNature o pa3IuyHbIM
oTpaciyisiM 3HaHui (2019 1.)
http://link.springer.com

19

baza ganHbBIX
SciFinder
KOMITAaHUH
Chemical Abstracts
Service

[TpuHaANEXHOCTH CTOPOHHSISL.
HammonansHas moamucka
(Muno6puayku+ POOU)
HNupopmaninoHHOE TUCHMO
PODU ot 25.06.2020 1. Ne 635
C «01» sBaps 2020 r.

o «31» nexabps 2020 r.
Ccbulka Ha caiT —
https://scifinder.cas.org

SciFinder — ITOMCKOBBIN
CEpBHULC, o0ecreunBaroIit
MHOTOACIIEKTHBIA IMOHUCK  Kak
oubnmorpaduaeckoit
uH(bOopMaIH, TakK 51
nH(OPMAIIUY TI0 XUMHUYECCKHM
peaxIusM, CTPYKTYPHBIM
COCIMHEHHMSIM W  IaTCHTaM.
OcHoBHas TEeMaTHKa
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KonuuecTBo kiatoueit — 1ocTyn
g moab3oBareiied PXTY mo IP-
aJpecaM U IepCOHAIBHOMN
PETHCTpALIH.

OOIIMPHOTO IIOMCKOBOT'O
MacCHBa — XUMHUS, a TAKKE P
CMEXHBIX JUCHUILUIMH, TaKHUX
Kak MaTepUaIOBECHHE,
omoxumusg W OHMOMEIWIIMHA,
(bapmakoJorus, XUMHYECKast
TEXHOJIOTHSI, PU3UKA, TCOIOTHS,
METAJLTyPIHsl U APYyTHE.

20 Komexnun [IpuHanIe)KHOCTH CTOPOHHSIS. «Freedom Collectiony»
U3/1aTeNnbCTBA HanmonaneHas moamucka — MOJIHOTEKCTOBAsl KOJIJIEKIIMS
Elsevier Ha (Muno6puayku+ POOU) AJIEKTPOHHBIX JKYPHAJIOB
iaropme HNudopmannoHHOe MHCHEMO uznarenscTBa Elsevier no
ScienceDirect PODU o1 07.07.2020 1. Ne 772 Pa3IMYHBIM OTPACIISIM 3HAHUM,

C «01» suBaps 2020 r. BKIIroyaromas He menee 2000
no «31» nexabps 2020 r. HaVMEHOBAHUM 3JIEKTPOHHBIX
Cchuika Ha caiT — ’KYpHAJIOB.
https://www.sciencedirect.com «Freedom Collection eBook
KonuuecTBo Kiroueit — 1octyn collection» — coaeput OoJee
qutst monb3oBareeit PXTY mo IP- | 5 000 kaur no 24 pa3zinuyuHbIM
azpecaM. Y TalleHHBIN TOCTYTI. HpeIMETHBIM 001aCTAM
€CTECTBEHHBIX, TEXHHUECKUX U
MEIUIMHCKUX HayK.
Hoctyn k apxuBam 2015-2019
IT.
22 American Institute | IIpuHaaneXHOCTH CTOPOHHSISL. Kounneknus ;xypHaoB 1o
of Physics (AIP) HanuonanpHas nmoanucka TEXHUYECKUM U €CTECTBEHHBIM

(Muno6pnayku+ POOU) HayKaM M31aTelbCTBa
WNHupopmalinoHHOE TUCHMO AMEpHUKaHCKOI0 HHCTUTYTA
PODU ot 19.10.2020 Ne 1188 ¢buzuku (AIP).
C «01» stuBaps 2020 r.
o «31» nexabps 2020 r.
C «01» stuBaps 2020 r.
no «31» nexabps 2020 r.
Ccbuika Ha callT —
http://scitation.aip.org
KonnyecTBo Kitouet — 10CTyII
Juis none3osarenerd PXTY mo IP-
ajZipecaM HEOrpaHUYEH.
Hacrpoiika ynaneHHOro gocrymna:
https://www.scitation.org/remote-
access

23 Scopus [IpuHaAJIeKHOCTH CTOPOHHSIS. MynpTUIMCHUATUTMHAPHAS

HarmmonansHast moamnucka
(Muno6puayxu+ POOU)
HNudopmaninoHHOE TUCHMO
PO®U ot 19.10.2020 . Ne 1189
C «01» suBaps 2020 r.

mo «31» nexabps 2020 r.
CchplIKa Ha CalT —
http://www.scopus.com.
KonuuecTBo Kiatoueit — 1ocTyn
g monb3oBarened PXTY mo IP-

pedepaTtuBHas u
HayKoMeTpHuieckas 0aza
JAHHBIX U3/1aTEIbCTBA
ELSEVIER
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aJpecaM HEOrpPaHUYEH.
VY naneHHblid JOCTYTI.

24 Royal Society of [IpuHanIe)KHOCTH CTOPOHHSIS. Konnexkuus BKIOUaer 44
Chemistry HanuonanbpHas nmoanucka JKypHala. TemaTuka:
(Koponesckoe (Muno6puayku+ PODIN) OpraHuYecKas, aHaJIUTHYeCKas,
XUMHUYECKOE HNudopmannoHHOE MHCHEMO ¢dusnueckas XuMusi, OMOXUMUS,
00111eCTBO) PODU ot 20.10.2020 . Ne 1196 AIEKTPOXUMHS, XUMHYECKUE

C «01» suBaps 2020 r. TEXHOJIOTHH.
o «31» nexadbps 2020 T.

Cchlnka Ha caliT —
http://pubs.rsc.org

KosmuecTBo kitoueit - 1octyI 1is
nonk3oBareiieit PXTY mo IP-
ajzpecaM HEOTpaHUYCH.
HacTtpoiika ynanenHoro gocryna:
https://www.rsc.org/covid-19-
response/publishing-remote-
access

BecrinarHpie apXWBHBIC KOJUICKIIMH, TPHOOpEeTeHHBIE MUHOOPHAYKH IJIs BYy30B.

Apxus MspareancrBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus UznarenscrBa Annual Reviews. [Taker «Full Collection» 1932-2005

Apxus uspareascrBa Mucturyra ¢usukn (BemukoOputanwms). Ilaker «Historical Archive
1874-1999» ¢ mepBOro BBIITYCKA KaXKJ0I0 KypHajia 1mo 1999, 1874-1999

ApxuB m3parenbcrBa Nature Publishing Group. ITaker «Nature» ¢ IepBOro BBIITYCKA
repBoro Homepa no 2010, 1869-2010

Apxus m3garennctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKA KaKJI0ro sKypHajia mo 1995, 1849-1995

ApxuB m3narenscrBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBIITYCKA Kaykoro sKypHasaa mo 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBIIYCKa
KaKJIOro JKypHaja 1mo 1996, 1798-1997

ApxuB m3garenbctBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BbIyCKa Kakaoro sxypHana 1mo 2011, 1827-2011

Apxus xxypHanoB Koposesckoro xumuueckoro ooiecrsa(RSC). 1841-2007

ApXMB  KOJUICKIIMM _ KYPHAJIOB AMEPUKAHCKOro reodusmueckoro corwsa (AGU),
IpeaocTaBiIgeMbld n3gaTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

Becrnataple oumansHbIe OTKPBITEIC pecypchl HTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0veaunsier Oosnee 10000 Hay4yHBIX >KypHAJOB MO Pa3iMYHBIM OTpPACisM 3HAHUN
(oxoJ10 2 MUIITMOHOB cTaTeit) u3134 cTpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmenieno 6onee 3000 KHUT MO pa3IMYHBIM OTPACISAM 3HAHUH, MMPEIOCTABIEHHBIX
122 Hay4yHBIMU U3/1aTE€IBCTBAMU.
3. BioMed Central https://www.biomedcentral.com/

baza nmanmubpix Bkimouaer Oonee 300 peleH3WpPYyEeMBIX JKYpHAJOB IO OHOMEIHIINHE,
MEMIIMHE W €CTECTBEHHBIM HaykaM. Bce cTaThH, pa3MenieHHbIC B 0a3e, HaXOAATCS B CBOOOJHOM
JIOCTYTIE.

4. DNeKTpOHHBIN pecypc arXiv https://arxiv.org/
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KpynuelimuM OecrutaTHBI apXWB AJCKTPOHHBIX HAYUYHBIX MyOJWKAIMi MO pas3aenam
¢u3uKy, MaTeMaTuKu, UHPOPMATUKU, MEXAHUKH, aCTPOHOMHH U Ouonoruu. MiMeercs moapoOHbIit
TEMaTHUYECKHM KaTaJor ¥ BO3MOXKHOCTb [TOMCKA CTaTel IO MHOXKECTBY KPUTEPHUEB.

5. Komnexnust xypuaaoB MDPI AG http://www.mdpi.com/

MHoOTOIUCIUTIITMHAPHBIA TMGPOBOM HM3IATEIBCKUA pPeCcypc, SBIACTCS IIATHOPMON s
pPELEH3UPYEMBbIX HAYYHBIX XYpPHAJOB OTKpBITOro noctyma, u3gatoummxcs MDPI AG (bazens,
[Beitnapus). M3gatenbcTBo BbiTyckaeT Oosiee 120 pa3sHOOOpPa3HBIX AJICKTPOHHBIX JKYPHAJIOB,
HAXOJIAIIMUXCS B OTKPBITOM JIOCTYIIE.

6. N3narenbeTBO ¢ OTKpBITHIM AoctynoM InTech http://www.intechopen.com/

[TepBoe u kpymHeiiee B MUpE U3JaTENbCTBO, MyOINKYIOIee KHUTH B OTKPBITOM JOCTYIIE,
okojo 2500 mHaywnbix u3gaHuid. OCHOBHAs TeMaTH4YECKash HAMpaBIEHHOCTh - (U3NYECKHUE U
TEXHHUYECKHE HAYKH, TEXHOJIOTHH, MEJUIIMHCKIE HAYKH, HAYKH O KU3HH.

7. baza nanabix xumudeckux coenuaennii ChemSpider http://www.chemspider.com/

ChemSpider — sT0o OecriaTHas XUMHUYecKas 0aza JaHHBIX, MPEIOCTABIAIONMIAS OBICTPBINA
JOCTYTI K Oojiee ueM 28 MUJUTMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOW MH(popMarun. Pecype
npuHaganexut KoponeBckomy xumuueckomy obOmectBy BenukoOpuranuu (Royal Society of
Chemistry).

8. Konnexkuus xxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - komjekuus >KypHaJoB, B KOTOPbIX ITyOJIMKYIOTCS OTYETHI O HOBBIX
UCCIIEIOBAaHMUSIX B O00JIACTM €CTECTBEHHBIX HAayK W MEOUIMHBL. Bce XKypHallbl pa3MelleHbl B
cBoboHOM poctyne (Open Access), Bce CTaThbU MPOXOJAT CTPOroe HayyHOE PEeLEH3UPOBaHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTtBo mo mareHtam u ToBapHbiM 3Hakam CIIA — USPTO — npenocraBiser
CBOOOJHBIN TOCTYI K aMEPUKAaHCKUM IIaTEHTaM, onyosnkoBaHHBIM ¢ 1976 1. [lo HacTos1iee Bpems.
10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

Ilatentel (uO0 maTeHTHble 3asiBKM) Oosee S50 HAlMOHANBHBIX M HECKOJBKUX
MEXIyHapOJHBIX IAaTEHTHBIX OHOpO, B TOM uucie mociHble TekcThl nateHtoB CIIIA, Poccun,
®panuuu, SAnoHuM U Ap.

1. ®denepanbHbII UHCTUTYT MIPOMBIILIIIEHHON COOCTBEHHOCTHU (PUIIC)

http://www]1.fips.ru/wps/wecm/connect/content _ru/ru

WNudopmannonnsie pecypesl PUIIC cBoboaHOTO 10CTYyMNA:

- OnekTpoHHble Orosuterenu. M3ooperenus. [lone3nsie Mmoaeny.

- OTKpBITBIE peecTpbl POCCUNHCKUX N300pETEHU 1 3asBOK Ha H300pETEHUS.

- Pedepatsl poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TonHble  TEKCTBI  POCCHMMCKMX  MATEHTHBIX  JOKYMEHTOB M3  IOCJIEIHETrO
O(QUIATIBHOTO OIOJIJIETEHS.

6.3. TpeboBaHus K kagpoBbIM ycjaoBusaM peaausaunu OOII cnenuanurera

Peanuzamuss OOIl crnenmanuTteTa oOecreuynBaeTcs IMENIaroTMYECKUMH PaOOTHUKAMH
YHUBEPCUTETA, a TAK)KE JIMLIAMHU, TpUBJIeKaeMbIMH K peanuzanuu OOII cnennanuTeTa Ha UHBIX
YCIIOBUSIX.

KBamudukamms  nemarornyeckux  pabOTHMKOB — YHUBEPCUTETa  COOTBETCTBYET
KBaJIN(DUKAIIMOHHBIM TPEOOBAaHUSAM, YKa3aHHBIM B KBaJM()UKALIMOHHBIX CIIPABOYHUKAX U (WJIH)
npoeCCUOHATIBHBIX CTaHIapTaX.

He menee 60 npoyenmog 4uCIeHHOCTH NMEAArorn4ecKuX pabOTHUKOB YHUBEPCHUTETA,
ydacTByromux B peanusauun OOIIl cnenuanuTera, U JIML, NPUBIEKAEMBIX YHUBEPCUTETOM K
peamuzanuu OOIl cnenmanuTeTa Ha MHBIX YCIOBHAX (MCXOAS U3 KOJMYECTBA 3aMEIAaeMbIX
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CTaBOK, MPHUBEACHHOTO K IIEJOYUCICHHBIM 3HAY€HUSM), BEAyT Hay4yHyl0, Yy4eOHO-
METOJIMYECKYIO M (MJIH) TPAKTUIECKYIO paboTy, COOTBETCTBYIOIIYIO TPOMUITIO TTPETogaBacMOi
JTUCITUTIIAHBI (MOIYJIIO).

He menee 5 npoyenmos 4NCICHHOCTH TNENArOrMYecKHX PaOOTHUKOB YHUBEPCHUTETA,
yuactBytomux B peanusauuun OOII cneumanutera, U JIUL, NPUBICKAEMbIX YHHUBEPCUTETOM K
peanimzauuu OOII crenumanurera Ha MHBIX YCIOBMSIX (MCXOAsl U3 KOJIMYECTBA 3aMEIIAEMBbIX
CTaBOK, IIPUBEIEHHOTO K IICJIOYUCIICHHBIM 3HAUYEHUSM), SBISIOTCA PYKOBOJIUTEISIMU U (WIIN)
pabOTHUKAMU WHBIX OPTraHMU3AIMKA, OCYIIECTBISIONIMMHA  TPYAOBYIO JI€ATEIHHOCTh B
npodeccuonanbHoOM chepe, COOTBETCTBYIOMIEH MPOohecCHOHATBHON ACSITENbHOCTH, K KOTOPOi
TOTOBSATCS BHIITYCKHUKH (MMEIOT CTaXX pabOThl B JaHHOH MpodeccHoHalbHOU cepe He MeHee
3 ner).

He menee 60 npouyenmog unuciieHHOCTH TIeIarorMYecKiX pabOTHUKOB YHHBEPCHUTETA U
JIUII, MPUBJIEKAEMbIX K 00pa3oBaTEebHON JAEATEIbHOCTH YHHUBEPCUTETOM Ha HMHBIX YCIOBHSX
(Mcxoast U3 KOJMYECTBA 3aMEIIaeMbIX CTABOK, MPUBEICHHOTO K LEJIOYHCICHHBIM 3HAUCHHSIM),
UMEIOT YYEHYIO CTeneHb (B TOM 4YHCIE YYEHYIO CTENEeHb, MOJIYYEHHYI0O B HHOCTPAaHHOM
rocyJapcTBe W Ipu3HaBaemyio B Poccuiickoit ®enepanuu) u (Wid) ydeHoe 3BaHHE (B TOM
Yuclie yYeHOEe 3BaHHe, MOJYyYeHHOEe B HWHOCTPAHHOM TOCYJapcTBE M IpPHU3HABAEMOE B
Poccuiickoit deneparun).

Obmiee pykoBoACTBO HayuHbIM cojepskanueM OOIIl cnenuanuTeTa OCyHIECTBISETCS
HAYYHO- TIeIarOTHYECKUM pPAaOOTHUKOM YHHMBEPCHTETAa, MMEIOUINM YYEHYIO CTENeHb (B TOM
Yiclie Y4YEHYHI CTEleHb, MPUCBOCHHYIO 3a pyOeKoM M mMpu3HaBaemyro B Poccuiickoi
@Deneparun), OCyIIECTBISIONIMM CaMOCTOSTEIbHBIE HAyYHO-MCCIIEIOBATEIbCKIE (TBOPUECKHUE)
MPOEKTHI (Y4aCTBYIOUIMM B OCYILIECTBICHUH TaKHX MPOEKTOB) MO CIENUAIBHOCTH, UMEIOIIUM
©KErOAHbIE IMyOJWKAaMK TI0  pe3yjibTaTaM YKa3aHHOW  Hay4HO-MCCIIEI0BATEIbCKON
(TBOpUECKO#) JEATENBHOCTH B  BEOYIIMX OTEUECTBEHHBIX U  (WIH) 3apyOeHBIX
PEIEeH3UPYEMBIX HAYYHBIX XKypHallaX W W3JAHHIX, a TaKKe OCYIIECTBIISIOUINM €KETOTHYIO
anpoOaluio pe3yabTaToOB YKa3aHHOW HAyYHO-HCCIEA0BATEIbCKON (TBOPUECKOM) ASSITENFHOCTH
Ha HAIIMOHATBHBIX M MEXTYHAPOIHBIX KOH(DEPEHITUIX.

6.4. TpeGoBanus k ¢puHaHCOBBIM ycaoBusam peanudanuu OOII cnennanurera

®unancoBoe obecneuenue peanuzanuu OOIl cnemuanurera OCyLIECTBISETCS B
o0beMe He HMKE 3HaueHUN 0a30BBIX HOPMATHBHBIX 3aTpAaT Ha OKa3aHME IOCYAApPCTBEHHBIX
yCIOyr IO peanu3aliu o0pa30BaTeNIbHBIX IMPOrpaMM BBICIIET0 00pa3oBaHUA — MNPOTrpaMM
CHelaguTeTa W 3HAUYEHUN KOPPEKTHPYHOUMX Ko3()(PUIMEHTOB K 0a30BBIM HOpMaTHBam
3arpar, oIpenesiseMblx MUHUCTEPCTBOM HayKd U Bbicuiero oOpasoBaHusi Poccuiickoit
denepanuu.

6.5. TpeGoBaHusi K NPUMEHAEMBbIM MeXaHM3MAaM OLIEHKH KayecTBa 00pa3oBaTeIbLHOI
AeATEeJbHOCTH HNOATroTOBKH obyuyaommuxcst mo OOII cnennannrera

KadectBo 00pazoBaTenbHONW JEATEIBHOCTHM M TMOArOoTOBKM oOywaromuxcs OOII
CHelHaluTeTa OINpeAeseTcs] B paMKaX CHCTEMbl BHYTPEHHEH OIIEHKH, a TaKKe CHCTEMBI
BHEIIIHEH OILIEHKH, B KOTOPOIl YHUBEPCUTET NPUHUMAET y4acTue Ha JOOPOBOJIBHOI OCHOBE.

B nemax cosepmenctBoBanus OOIl cnenuanurera mpu NPOBEIECHHUH PETYISPHOMN
BHYTpPEHHEH OLIEHKM KauecTBa 00pa30BaTENbHOM NEsATeIbHOCTH U MOATOTOBKU O0YYaroIuXcs
nmo OOIl cneumanutera mnpuBiekaeT padoroaarene u (W) HUX OOBEAMHEHHUS, HHBIX
IOpUIMYecKUX W (W) (GU3MYECKUX JIMIl, BKJIIOYas IMEJAaroruyeckux pabOTHHUKOB
YHUBEPCHUTETA.

B pamkax BHYTpeHHEl CUCTEMBI OLIEHKH KauecTBa 00pa30oBaTeIbHON AESATEILHOCTH O
OOII crnemnuanuTeTa O00yYaOMIMMCS MPETOCTABISAETCS BO3MOXKHOCTH OICGHUBAHUS YCIOBUH,
COoJIep KaHusl, OpraHU3alliid M KadecTBa 00pa30BaTEIbHOIO IMpolecca B IIEIOM M OTAEIbHBIX
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JTUCITUTIINH (MOJTyJIeH) U IPaKTHK.

BuemHsis  omeHka KadecTBa 00pa3oBaTeNbHOW JACSATEIBHOCTH IO TIporpamme
CHelHaluTeTa B paMKax IMpOLEAypbl T'OCYIapCTBEHHOW AaKKpPEAUTALUU OCYILIECTBISETCA C
[[ENbI0 TOATBEPIKIICHUS COOTBETCTBUS OOpA30BaTENbHON JEATEIHBHOCTH IO MPOrpaMMe
cnernuanuteta TpedoBanusm OI'OC BO.

BremHsis  orneHKa KayecTBa 0Opa30BATENBHOW JEATEIHPHOCTH W IMOJATOTOBKH
oOyuaromuxcs mo OOII cnenuanureTa MOXKET OCYLIECTBIATHCA B paMKax IpohecCHOHaIbHO-
OOIIECTBEHHON aKKpEIUTAIlMH, MMPOBOJUMON pabOTOMATESIMK, UX O0BEIMHEHUSIMHU, a TAKKe
YIOJTHOMOYEHHBIMU UMHU OPTaHU3AIUSIMH, B TOM YKCJI€ HHOCTPAHHBIMU OpPraHU3AlHsIMHU, JTH00
ABTOPU30BAHHBIMHM HAIIMOHATHHBIMUA MPOPECCHOHAIBHO- OOIIECTBEHHBIMUA OPTaHU3AIMSIMH,
BXOJSIIIMMH B MEXIyHAPOJIHbIE CTPYKTYpBl, C LENbI0 NpPU3HAHMS KAuyecTBa U YpPOBHS
MOJITOTOBKHA BBITYCKHUKOB OTBEYAIONIMMH TPEeOOBAaHUSM MPOQPECCHOHAIBHBIX CTAH/IAPTOB
(mpu Hamuuuu) W (WIKM) TpeOOBAHWSAM pPBIHKA TPyJa K CHCIHAIMCTaM COOTBETCTBYIOIIETO
npodus.

7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CUCTEMbBI OHEHKH
KAYECTBAOCBOEHUSA OBYYAIOIIUMUCSH ITPOT'PAMMBI
CIIEHUAJIMTETA

B coorBerctBUH ¢ PI'OC BO 3++ mo cnemmanpHoctH 18.05.02 Xmmudeckas
TEXHOJIOTUSI MATepPHAJIOB COBPEMEHHOIl JHEpPreTHKH, OICHKAa KayecTBa OCBOCHUS
oOyuvaromumucss  OOIl  crneumanurera BKIIOYAET TEKYIIMM KOHTPOJIb  YCIEBAaEMOCTH,
npoMexyTouHyto arrectanuto u [ MA obydarommuxcs.

HopmaTtuBHo-mMeTomMueckoe oOecrieueHrne TEKYLIEro KOHTPOJIsA — yCIeBAaeMOCTH,
npoMexyTounoil arrectanuu u I'MA obyuatomuxcs no OOII crnenuanurera oCymecTBIsIETCS
B cootBeTcTBUU ¢ PI'OC BO 3++ 1 10KaIbHBIMA HOPMATUBHBIMU aKTaMH YHUBEPCHUTETA.

Texywuti KOHMPOL, NPOMENHCYMOUHAS AMMECMAYUL U AMMECMAYUOHHBIE UCNbIMAHUSA
umo2o8oti (2ocyoapcmeeHnou umozosot) ammecmayuu eeinyckHukos OOII cneyuanumema

Texymuii KOHTpPOJb M MNPOMEKYTOUHAs aTTecTalus 10 BCEM BHUJaM yueOHOU
NeSITeIbHOCTH 00YYaIOLIMXCsl OCYLIECTBISIETCS B COOTBETCTBUM ¢ TpeboBaHUsMH [lososkeHus
O pEHTHHIOBOIl cHCTEME OIIEHKM KauecTBa yueOHOW paboTsl cTyneHToB B PXTVY um. J[.U.
MenpneneeBa, npunsroro pemenueM YderHoro cosera PXTY um. JI.M. Mengeneesa or
26.02.2020 r., mpotokon Ne 8 .| BBEIEHHOrO B JCHCTBHE MPHUKA30M H.0. pekTopa PXTY wum.
J.W. Menaeneesa ot 20.03.2020 r. Ne27 OJI.

Texymuii KOHTpOJIb YCIIEBAEMOCTH OOYYaIOIIUXCSl 00ECIeYyMBaeT OLEHKY YPOBHS
OCBOEHHUS JUCLMIUIMH, TPOXOXAEHHA MpakTUK, BbmonaHeHuss BKP wu  nposomutcs
npenojaBaTesieM Ha JII0OOM M3 BHJIOB yUEOHBIX 3aHATUNH. O0A3amenvHOl cocmaenaiouien
meKyuiezo KOHmpona ycneeaemocmu AeaAemca yuenm npenooasamenimu noceuaemocmu
yueonvix 3auamuil ooyuarouwgumuca. 110 pesynpraraM TEKyIero KOHTPOJIs yCIEBAEMOCTH TPU
paza B CEMeCTp I BCEX KypcOB IIO BCEM JUCLUUIUIMHAM IPOBOJUTCS aTTECTalUs
oOyyJaronuxcs.

[IpomexyTouHas aTTecTalysi MPOBOAUTCSA B (pOpMe HK3aMEHOB, 3aUETOB C OLEHKOW U
3a4eTOB Ul BCEX KypCOB MO JUCIHMIUIMHAM W IpaKTHKaM, MPeIyCMOTPEHHBIM Y4eOHBIM
miaHoM cnenranbHOoCTH 18.05.02 XuMu4Yeckasi TEXHOJIOTHMSI MAaTEPUAJIOB COBPEeMEHHO
JHEpPreTUKH. Pe3ybpTaThl cAaun 3a4€TOB OLICHUBAIOTCS HA «3a4TEHO», «HE 3aUTEHO»; 3a4E€TOB
C OLEHKOM M 3K3aMEHOB — Ha «OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIHHOY,
«HEYAOBIETBOPUTEIHHO.

IIpn ocBoenun Hacrosimeir OOII cnenuanuTeTa U3ydyEHUE YAaCTH JAUCLUIUIMH MOXET
OBITh 3aMEHEHO Ha OHJIANH-KYPCHI, IPU YCJIOBUHU, YTO B PE3yJIbTaTe€ OCBOCHHUS OHJIAMH-Kypca
dopMHpyIOTCS T€ XK€ KOMIETCHUMH (YacTH KOMIIETEHIIMiA), YTO M B paMKaxX YKa3aHHBIX
quctumuiiH.  OHJalH-Kype JOMKeH ObITh BbIOpaH W pealiu30BaH B COOTBETCTBUHU C
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[TonoxeHnneM o 3adere pe3yJabTaTOB OCBOCHUS OTKPBITBIX OHJIANH- KYpCOB, PEalIM3yeMBbIX
oOpasoBarenbHbIMU Oopranuzauusimu, B PXTY um. J[.M. MenzaeneeBa, NpuHATOrO pelieHueM
VYuenoro copera PXTY um. [I.U. Menaeneesa 0127.03.2020 r., npotokois No_9 , BBeieHHOTO B
neiictBue npukasoM u.o. pekropa PXTVY um. JI.1. Menaeneesa 27.03.2020 r. Ne_29 O/1.

'MA ocymecTBisieTcss B COOTBETCTBUU ¢ TpeOoBanusiMu [lonoxkeHuss o mopsike
MPOBEICHUSI TOCYAAPCTBEHHOM MTOTOBOM aTTeCcTalMyd MO 00pa30BaTENbHBIM IPOrpaMMaM
BBICIIETO 00pa3zoBaHusi — MporpamMmaMm  OakajaBpuara, MporpamMmaMm  CIELHaJIUTeTa,
mporpaMmaM  MarucTparypel B PXTY um. JI.1A. MeHnneneeBa, TpUHATOIO PELIEHUEM
VYuenoro copera PXTY um. .. Menneneea or 30.10.2019 r., npotokosn Ne 3, BBei€HHOTO
B jneiictBue mnpuxkazoMm pekropa PXTY um. JJUW. Menneneesa ot 14.11.2019 r. Ne646A;
[TonoxkeHuss O  BBINYCKHOM  KBalM(pUKAMOHHOM pabore Juis  0O0ydYaroluxcs IO
o0Opa3oBaTeNbHBIM MIpPOTpaMMaM BBICHIET0 00pa3oBaHMA — TMporpaMmam OakaiaBpuaTa,
nporpaMmaM crenuanurera, nporpammaMm maructpatypsl B PXTY wum. J[.M. Menneneena,
npuHsaToro pemenueM Yyenoro cosera PXTY um. JI.U. Menneneea or 30.10.2019 r.,
nporokon Ne 3, BBegeHHoro B JelcTtBue mnpukazoM pekropa PXTY wum. [N
Menpeneesa ot 14.11.2019 r. Ne646A.

K I'MA nomyckatorcst oOyyaromuecs, He UMEIONINe aKaJIeMUYeCKO 3aJ0IKEHHOCTH U
B MMOJIHOM OObeMe BbimonHuBIIME yueOHbIH maH mo OOIl cnenmanurera B COOTBETCTBUU C
OI'OC BO 3++ no cneunanbHOCTH 18.05.02 XumMu4yeckasi TEXHOJOTMSI MATEPHAIOB
coBpeMeHHoI 3HepreTuku. /s nposenenns ['MIA B yHuBepcuTeTe exeroqHo GopMHPYIOTCS
rocyaapcTBeHHbIe dk3ameHanmonnble komuccuu (I'DK) u anemnsiuonnsie komuccuu. Tembl
BKP otpaxaioT axTyaiabHble NpOoOJIeMbl, CBsi3aHHbIE cO crenuanbHocThio  18.05.02
XuMHYeCKasi TEeXHOJIOTHSI MAaTepUaJI0B COBPEMEHHOW JHEPreTMKH. YHUBEPCUTET
YTBEP)KIACT TIEPEYCHh TEM BBIMTYCKHBIX KBATH(DHKAIMOHHBIX padoT, MpeaiaraeMbIX
oOydaromumcsi (ajgee — MepedyeHb TeM), M JOBOAMUT €ro 0 CBEACHUS OOYyYarolIMXcs He
M03/jHee YeM 3a 6 MeCSILIEB /10 1aThl Hayajla TOCYJapCTBEHHON UTOrOBOM aTTeCTaliu.

Tema BKP mnepcoHanbHO 1711 KaXXIOTO OOYYaromierocss YTBEP:KIAeTCsl MPUKA30M
IPOPEKTOpA MO YHUBEPCUTETY Mepe] HauajioM BbIIOJHEHHS BBITYCKHOM KBaTU(UKALMOHHON
paboTel. JlaHHBIM TpUKa30M yTBepkaaeTcs Takke pykoBoguTens BKP. Ilepen nauamom
BeimosiHeHUsT BKP oOy4aromuiicss COBMECTHO C PYKOBOJUTENEM COCTABIISECT WHIUBUTY JIbHBIN
aH NoArotoBku u BbeimosgHeHuss BKP, mnpenycmarpuBatronmii ouepegHOCTb U CPOKHU
BBITIOJIHEHHS OTJIETbHBIX YacTeil paboTel. TekcTnosicauTenpHo 3anmucku BKP nposepsiercs Ha
HaJM4he HENpaBOMEPHBIX 3aMMCTBOBaHMU. [IpoBepka OCyIIECTBISETCS B COOTBETCTBUM C
[TonoxxeHneM O TIOPSIAKE TMPOBEPKH BBIMYCKHBIX KBAIM(PUKAIMOHHBIX PAa0OT U HAyYHBIX
JOKJIaJIoB 00 OCHOBHBIX pPe3yJbTaTaX MOJATOTOBJICHHBIX HAay4YHO-KBaTHU(UKAIMOHHBIX PadOT
(Iuccepranuil) Ha 00bEM 3aMMCTBOBAHMS W MX pa3MEUICHHs] B 3JIEKTPOHHO-OMOIMOTEYHOMN
cucreMe PXTY um. [I.1. MenzaeneeBa, NpUHATBIM pelleHHEM YdeHOro cosera PXTY um.
H.N. MenneneeBa ot 30.10.2019 r., nmporokon Ne 3, BBeJeHHOTO B JCHCTBHE MPHKA30M
pexktopa PXTY um. .M. Menneneesa ot 14.11.2019 1. Ne646A .

3ammra BKP npoBogutcst Ha oTKpbITEIX 3acenanusax 1'OK ¢ ydactnem He MeHee IBYX
Tpereil ee cocraBa. I'paduk 3ammtel BKP cocraisiercs mo coriaacoBaHHio ¢ 00y4arOmUMHUCS
U JIOBOJIUTCS JIO CBEJACHUsS OOydaromuxcsi He mo3gHee, yeM 3a 30 gHeil g0 Havdayia padoTh
['OK. Pesynbratel pabotel DK ompemenstorcs OIEHKAMH — «OTIHYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBLHO» U OOBSBIAIOTCS B TOT K€ JI€Hb IOCIE
o(OpMIICHHS B YCTAaHOBIIEHHOM MOPSJIKE MPOTOKOIOB 3aceqaHuii komuccuid. [lo okoHYaHuU
paboTsl npeacenarens ' OK coctasisier oTueT o mpojesanHoi pabore.

s oOydaromuxcsi U3 YKCiIa WHBATUAOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
3nopoBbsi [TMMA TIpOBOIUTCSA C yYETOM OCOOEHHOCTEH WX TMCHUXO(U3UYECKOTO Pa3BUTHA,
WHJUBUTyaIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3JJ0POBBSI.
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8 PABOYME ITPOI'PAMMBI JUCIUAIIJIMH, ITIPAKTUK U I'HA

PaGoune nmporpaMmel aucuuIudH, npakTuk u ['MA (mepedeHp JUCHIUIUIAH, IPAKTHK U
I'MA u3 y4eOHOrO 11aHa):
O06s13aTeNbHAS YaCTh!
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OO01as 1 HeopraHuyeckasi XUMHUs

BBenenue B uH(GOpMallMOHHBIE TEXHOJIOTHU:
8.1. OcHOBBI HH(POPMALIMOHHBIX TEXHOJIOTUI
8.2. IlpodunbHOoe mnporpaMmHOe oOecriedeHue [UIsi pelIeHHs  3azady
npoeccrnoHaNbHOM 1eATEIbHOCTH
NmxeHepHas U KOMIIbIOTepHas Tpaduka
[TpoGeMbl yCTOMYUBOTO pa3BUTHS

. HpI/IKHaI[H as MCXaHHKa

Opranunueckasi XUMHS

dusnyeckas XUMHUA

Komnonnnas xumus

AHanuthuyeckas XUMHUs

DNEeKTpOTEXHUKA U IPOMBIILIJIEHHAS! 3JIEKTPOHUKA

be3onacHOCTb KU3HENEATEIBHOCTH

IIpoueccel n annapaTel XUMUYECKOW TEXHOIOIMH

O01mas XuMu4ecKas TEXHOIOTUS

CucreMsl ynpaBieHUs] XUMUKO-TEXHOJIOTMYECKUMU IIPOLECCAMU
dusznyeckas KyJbTypa U CIIOPT

OcHOBBI s1iepHOM (PU3UKU U T03UMETPUH

Pagnoxumus

DU3NKO-XUMUYECKUE METOBI aHAJIN3A

TexHo/IOTHA OCHOBHBIX MAaTEpHAJIOB COBPEMEHHOW DHEPre€THMKH U OCHOBBI
paguamoHHOM 0€301acCHOCTH

MeTo bl aHaTUTHYECKOTO KOHTPOJIS B TPOU3BOJICTBE MAaTEPHUAIOB COBPEMEHHOMN
SHEPreTHKU

DKOHOMMKA SJEPHON OTpaciIu

Texnonorus teronocurenei 10V u 3ammra okpykaroien cpebl
O6opynoBaHue U OCHOBBI MpoekTHpoBaHUs ADC

DNEeKTUBHbIE TUCHUIUIMHBI 10 GU3NYECKON KYJIbTYpE U CIIOPTY

YacTs, d)ODMI/IDVCMaSI Y4aCTHUKaMH 06Da3OBaTCJIBHBIX OTHOIIICHHUN:

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.

KBaHTOBast XMMUsI MaTepuanoB COBPEMEHHON YHEPTETUKHU

DKOJIOTHS B TEXHOJIOTUN MaTEPUAIOB COBPEMEHHON YHEPTETUKHU
OCHOBBI SKOHOMHKH U YIIPaBJIEHUs IPOU3BOJCTBOM B TEXHOJIOTMH MaTEPHUAJIOB
COBPEMEHHOU DHEPreTUKU

ConuanbHO-TIICUXO0JIOTUYECKUE OCHOBBI MTPO(HECCHOHATIBHOTO Pa3BUTHS
JIaGopatopHbie pabOThI [0 OPraHUYECKON XUMHUH

[IpoexTrpoBaHue IPOLECCOB U aNIIapaTOB XUMHYECKOU TEXHOJIOTMHU
XuMUs paluOHYKIUIOB U METO/Ibl UX KOHIIEHTPUPOBAHUS

OCHOBBI paI03KOIOTUU

Pannonykinuasl B OKpy:Karolien cpene

Texnonorus paguodapmaneBTHUYECKUX IPENapaToB
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41. O6pamenne ¢ PAO
42. IlpoexTupoBaHKE PaIMOXUMUYECKUX ITPOU3BOJICTB
43. UmxeHepHass NCHXOJIOTHS B TEXHOJOTMM  MAaTe€pUaIoOB  COBPEMEHHOM
SHEPIreTUKHU
44. Pycckuil A3bIK M KyJbTypa PEUM B TEXHOJIOIMM MaTEpUATIOB COBPEMEHHOMU
SHEPreTUKU
45. OCHOBBI MEHEKMEHTA U MAapKETUHIa B TEXHOJIOTMU MaTE€pUaIOB COBPEMEHHOM
SHEPreTUKU
46. OCHOBBI TEXHUYECKOI'O pEryJIMpOBAaHUs U yIpPaBICHUS KAayeCTBOM B
TEXHOJIOTMH MAaT€pHaIOB COBPEMEHHON IHEPTETUKHU
47. IlpuMeHeHne paaAuoOHYKIIUIOB B HAyKe, TEXHUKE U MEIULIMHE
48. buonornueckue 3G heKThl HOHUZUPYIOMUX H3TYyUESHUN
[IpakTuka (00s3aTesibHAs YaCTh):
49. YuebHas npakTUKa:03HAKOMUTEIbHAS! IPAKTUKA
50. YyeOHasgs mpakTHKa: Hay4HO-HCCIe[oBaTelbCcKas  pabora  (MOJlydeHue
MIEPBUYHBIX HABBIKOB HAYYHO-UCCIIEIOBATEILCKOM pabOThI)
[IpakTrka (4acte, GopMUpyeMas YY4aCTHUKAMU 00pa30BaTEIbHbBIX OTHOLIEHUI):
51. [IpousBoACTBEHHAsI TPAKTHKA: TEXHOJIOTUYECKas (MPOEKTHO-TEXHOJIOTHYECKas)
MPaKTHKa
52. [IpousBoaCTBEHHAs TPAKTHKA: HAYYHO-UCCIEI0BaTEeNbCKas paboTa
['ocynapcTBeHHass UTOrOBas aTTEeCTalUs:
53. I'ocymapcTBeHHas HMTOroBasi aTTECTAllMs: BBINOJHEHWE, TOJATOTOBKA K
MpoIeIype 3aIIUTHI ¥ 3alUTa BBITYCKHON KBATN(UKAIMOHHOW PabOTHI
@DaKyIbTaTUBHBIC TUCIUILTUHBL:
54. I'paxjaHcKas 3allUTa B YpE3BbIUANHBIX CUTYaLUAX
55. IlepeBo HAYYHO-TEXHUYECKOM JIUTEPATYPhI

xogamux B OOIl mo cmenmansHOcTH 18.05.02 Xwumuueckasi TeEXHOJOTHS
MATEpPUAJIOB  COBPEMEHHOW  JHepreTuku, crnenuanu3anus  «TexHosorus
TeIUIOHOCHTEIed W PAJMOIKOJIOTUsl SIEPHBIX JHEPreTHYECKHX YCTAHOBOKY,
BBITIOJIHEHBI B BHUJE OTACIBHBIX JTOKYMEHTOB, SIBJISIFOIIUXCS HEOTHEMJIEMOW YacThIO
mauaour OOII.

9 ®OHAbI OHEHOYHbBIX CPEACTB JJis1 HPOBEAEHUSA TEKYILIEI'O
KOHTPO.I51 YCIEBAEMOCTH, TIPOMEXKYTOUYHOM ATTECTALIMU U THA
OBYYAIOIIUXCSA OOIICIIENUAJIUTETA

B coorBerctBunm ¢ OI'OC BO 3++ mo cmemuamsHocTH 18.05.02 XuMmuuyeckas
TEXHOJIOTHSI MAaTepPHUAJIOB COBPEMEHHOH JHepPreTHMKM JJs aTTecTaluu OOydJaroluxcs Ha
COOTBETCTBUE WX MEPCOHAIBHBIX JOCTIKEHUM modTanHbiM TpeboBanusm OOII crnenmanurera
pazpabotanel ®OC mo kaxmoil nucruiuiviHe, npaktuke, [MIA, BKIOyaroniye TUIIOBBIC
3a/laHus, KOHTPOJIbHBIE PAa0OTHI, TECThI, CUTYAI[MOHHBIC 3aJIaHUs, Keic-3a7add, BOMPOCH K
3a4eTaM U 3K3aMEeHaM, CPEJICTBA U METOJIbl OLIEHKH, IMO3BOJIAIONINE OLEHUTh 3HAHUS, YMEHUS,
HaBBIKH M YPOBEHB MTPHUOOPETECHHBIX KOMITCTCHITHA.

®OC no npucuumianHaMm, npaktukam, [MA pa3pabaTpiBalOTCS B COOTBETCTBHH C
[Topsinkom pa3paOOTKM U YTBEpKIEHHUS O00pa30BaTEIbHBIX MPOrPaMM, YTBEPKICHHBIM
pemienneM YueHoro coBera PXTY wum. J[.M. MengeneeBa ot 25.06.2020 , mnpoTokon
Nel2, BBemeHHBIM B JelcTBUE MpuKa3oM u.0. pektopa PXTY wum. J[.1. MenneneeBa ot
29.06.2020 Ne 480/1.

®OC no nucuuruiiHaM, npaktukaMm u ['MA (iepedeHs qucturinl, npaktuk u ['MA u3
y4eOHOT0 IJIaHa):
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O0s3aTenpHast 4acTh:

1.
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20.
21.
22.
23.
24.
25.

26.

27.
28.
29.
30.

WNHOCTpaHHBIN SA3bIK

@unocodus

Uctopus

[IpaBoBeneHue

Marematuka

®dusuka

OO01as u HeopraHuyeckasi XuMHUs

BBenenue B ”HPOPMALIMOHHBIE TEXHOJIOTHH:

8.1. OcHOBBI HH(POPMALIMOHHBIX TEXHOIOTHIA

8.2. IlpoduibHoe mnporpammHoe oOecriedyeHre JJs peLIeHUsS  3ajad
npodeccnoHalbHO e TeNbHOCTH

WmxeHnepHas 1 KOMIbIOTepHast rpaduka

[TpoGeMbl yCTOMYUBOTO pa3BUTHS

[IpukiiagHas MexaHuka

Oprannueckasi XUMHS

duznueckas XUMUS

Konnounnas xumus

AHanuTuyeckass XuMus

DNEeKTPOTEXHUKA U TPOMBIIICHHAS 3JIEKTPOHUKA

be3onacHOCTb KU3HEACATENBHOCTH

[Ipoueccsl u anmaparbl XUMUYECKOU TEXHOJIOTHUU

OO6m1ast xuMHuuecKasi TEXHOJIOTUS

Cucrembl ynpaBieHUs] XUMUKO-TEXHOJIOTHYECKUMH MTPOLECCaMU
dusznyeckas KyJIbTypa U CIIOPT

OCHOBBI si7IepHON (PU3UKU U TIO3UMETPUN

Pagnoxumus

DU3HKO-XUMHUUYECKUE METO/IbI aHAJIN3a

TexHooTHs OCHOBHBIX MAaTEpHUaJIOB COBPEMEHHOW SHEPreTUKH U OCHOBBI
panuanoHHON 0e30MacHOCTH

MeTo bl aHaTUTUUECKOTO KOHTPOJIS B TPOU3BOJICTBE MAaTEPHUaIOB COBPEMEHHOMN
SHEPreTHKU

DKOHOMMKA STEPHON OTpaciu

Texnonorus reronocureneit A0V u 3ammra okpyxaromen cpeipl
O6opynoBaHue U OCHOBBI TpoekTHpoBaHus ADC

DNEeKTUBHBIE TUCIUILIMHBI 10 GU3NYECKON KYTIbTYpE U CIIOPTY

qaCTb, d)ODMI/IDVGMaSI YYaCTHUKaMH 06‘[)2130B3T€J'II)HI)IX OTHOIIICHHUH:

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

KBaHTOBast XMMUsI MaTepuanoB COBPEMEHHON YHEPTrEeTUKHU

DKOJI0THs B TEXHOJIOTUH MaTEpUAIOB COBPEMEHHOM 3HEPTETUKH

OCHOBBI SKOHOMMKH U YIIPaBJIEHUs IPOU3BOJCTBOM B TEXHOJIOTMU MaTEPHUAJIOB
COBPEMEHHOM SHEPreTUKU

ConnanabHO-TICUX0JIOTUYECKHE OCHOBBI MPO(ECCHOHATBHOTO Pa3BUTHS
JIaGopatopHbie pabOThI [0 OPraHUYECKON XUMHUH

[IpoekTupoBaHue MPOLIECCOB U aIMapaToB XMMUYECKON TEXHOJIOTUU

XUMHS palMOHYKIINJOB U METOJIbI UX KOHIIEHTPUPOBAHUS

OCHOBBI paI03KOIOTUU

Pagnonyknuael B OKpyKaroleu cpene

Texnonorus paarodapmaneBTUUECKUX MPEnapaToB

Oo6pamienne ¢ PAO

[IpoekTupoBaHue paAHOXUMHUYECKUX MPOU3BOICTB

WNuxeHepHas INCUXONOTMsT B TEXHOJOTMM  MaTEpUaloB  COBPEMEHHOHU
SHEPreTUKU
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44. Pycckuil sI3bIK M KYJIbTYpa PEeYd B TEXHOJOTHMH MaTEpUajIOB COBPEMEHHOM
SHEPreTUKU
45. OcHOBBI MEHE/DKMEHTA U MAPKETHHIa B TEXHOJOTMHM MaTEpUaioB COBPEMEHHOM
SHEPIreTUKU
46. OCHOBBI TEXHMYECKOTO PEryJMpPOBaHMsS M YIpPaABICHHUsS KadyeCTBOM B
TEXHOJIOTUU MAaTEePHUaIOB COBPEMEHHON YHEPTeTUKU
47. IlpuMeHeHne paJuOHYKIUA0B B HAyKe, TEXHUKE U METULIMHE
48. buonornyeckue 3PeKThl HOHUZUPYIOLIUX U3TyUYSCHUN
[TpakTuka (00s3aTenbHast YacTh):
49. YuebHas npakTUKa:03HAKOMUTEIbHASI IPAKTUKA
50. YuebHass  mpakTHKa: Hay4dHO-HCCIEIOBaTelIbCKas pabora  (IIOJlydeHUe
NEPBUYHBIX HABBIKOB HAYYHO-UCCIIEJOBATEILCKON paboThI)
[IpakTuka (4acte, GopMUpyeMas Y4aCTHUKAMU 00pa30BaTEIbHBIX OTHOLIEHUI):
51. Ilpon3BoacTBEHHAs MPaKTUKA: TEXHOJIOIHYecKas (IPOEKTHO-TEXHOJIOTHYECKast)
IIPAKTHUKA
52. Ilpon3BoACTBEHHAs MTPAKTUKA: HAyUYHO-UCCIIEe10BaTeNIbCcKasi paboTa
['ocyiapcTBeHHAsl UTOTOBas aTTECTAIUSA:
53. 'ocynapcTBeHHass MTOroBas —aTTECTallUsA: BBINOJHEHHE, IOArOTOBKA K
MpoIeIype 3aIIUTHI ¥ 3alUTa BBITYCKHON KBATN(UKAIMOHHOW PabOTHI
DaKyabTaTUBHBIC IUCIUIIINHBL:
54. I'paxjaHcKas 3alMTa B UYpe3BbIYAMHBIX CUTyalUAX
55. IlepeBo HAyYHO-TEXHUYECKOH JIMTEPATYPbI

Bxomamux B OOIl no cmemmampHOCcTH 18.05.02 Xummudyeckassi TeXHOJIOTHS
MaTepuaJioOB  COBPeMEHHOW  JHepreTuku, crnenuanuzamus  «TexHosaorus
TeNJIOHOCUTeNIeil M PaaHOIKOJIOTUS SIAEPHBIX JHEPreTHYEeCKHX YCTAHOBOKY,

BBITIOJTHEHBI B BUJE OTHAEIBHBIX JOKYMEHTOB, SIBIISIOMIUXCS HEOTHEMJIEMON YacThiO
mauaour OOII.

10 METOAUYECKHUE MATEPHUAJIBI 110 JUCHUIIJINHAM, IPAKTUKAM U
I'nmA

Mertoanyeckne marepuaibl MO JUCHUILIMHAM, npakThHkam u [MA (nmepedeHb NUCHMILIMH,
npakTuk ¥ I'MA u3 yuebHoro riana):
Obs3arenbHas 4acThb:

1. MHOCTpaHHBIN A3BIK
dunocodus
Hcropus
[IpaBoBeneHME
Maremarunka
dusuka
OOm1ast 1 HeOpraHUYecKast XUMHS
BBenenne B MHPOPMAIIMOHHBIE TEXHOJIOTHH:
8.1. OcHOBBI HH(POPMALIMOHHBIX TEXHOJIOTUH
8.2. IlpodunbHoe mporpamMmHoe obecriedeHre JJs  pELIeHUsS  3ajad
po¢eCCUOHATBHON IEeATETLHOCTH
9. UmnxeHepHas U KOMITbIOTEpHAs rpaduka
10. IIpo6yiembl yCTOWYMBOTO Pa3BUTHUS
11. IIpuknagHas MexaHUKa
12. Opranuueckas XUMHs
13. dusnueckast xumus

e A
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.
29.
30.

Kommonnnasa xumus

AHanuTHyecKkast XUMHsI

DNEKTPOTEXHHUKA U TPOMBIIIIIICHHAS SJICKTPOHUKA

Be3onacHOCTE KU3HEAEATEILHOCTH

[Iporeccrl u anmapaTbl XUMUYECKOW TEXHOJIOTHH

OO011as XUMHYECKast TEXHOJIOTUS

CucreMbl ynpaBieHUs] XUMUKO-TEXHOJIOTHYECKUMU TIPOIECCAMH

dusnyeckas KyiabTypa U CIIOPT

OcHOBBI siiepHON (PU3UKU U TO3UMETPHH

Pagmoxumus

DOH3HKO-XUMHUYECKHE METOIBI aHaI13a

TexHOOTHS OCHOBHBIX MAaTEpHUAJIOB COBPEMEHHOW HHEPIeTHKH W OCHOBBI
paMalMoOHHON OE30MacHOCTH

MeToapl aHATUTHYECKOTO KOHTPOJIS B MPOU3BOJICTBE MATEPUATIOB COBPEMEHHOM
JHEPTeTUKU

DKOHOMHMKA SIJICPHON OTpaCIn

Texnonorus teronocureneit 10V u 3ammura okpyxaromen cpesl
O6opynoBaHue U OCHOBBI NpoekTHpoBaHus ADC

DNEKTUBHBIC TUCIUTUIAHEI 110 GU3NYECKON KYIbTYPE U CIIOPTY

Yactb, (bODMI/IDVeMaH YYaCTHUKaMH 06D330B8.T6J'IBHBIX OTHOIICHHUH:

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

47.
48.

KBaHTOBast XMMUsI MaTepuaioB COBPEMEHHON YHEPTEeTUKHU

DKOJI0rUs B TEXHOJIOTUU MaTEpUaIOB COBPEMEHHOM SHEPI€TUKU

OCHOBBI 5KOHOMMKH U YIIPAaBJICHUs IIPOU3BOACTBOM B TEXHOJIOIMH MaTEPUAJIOB
COBPEMEHHOW dHEPreTUKU

CounaabHO-TICHXO0JIOTUYECKHE OCHOBBI MPO(PECCHOHATBHOTO Pa3BUTHS
JIaGopatopHble pabOThI 10 OPraHUYECKON XUMHUH

[IpoexkTrpoBaHue NPOLIECCOB U ANIapaTOB XUMHYECKOW TEXHOJIOTUU

XuMus paluOHYKIUIO0B U METO/Ibl UX KOHIIEHTPUPOBAHUS

OCHOBBI paI03KOJIOTUU

Pannonykinuasl B OKpy:Karollen cpene

Texnonorus paanogpapmaleBTUUECKUX NPEnapaToB

Ob6pamienue ¢ PAO

IIpoekTupoBanue paIHOXUMUYECKUX IIPOU3BOICTB

WNHxeHepHass TICHXOJOTMS B TEXHOJOTMM  MAaTepUalOB  COBPEMEHHOU
SHEPIreTUKU

Pycckuii sI3pIK M KyJapTypa ped4d B TEXHOJOTMM MAaTE€pPHAIOB COBPEMEHHOMN
SHEPIreTUKU

OCHOBBI MEHEIKMEHTA U MAPKETUHIA B TEXHOJIOTUHA MAaTEPUAIOB COBPEMEHHOM
SHEPTeTUKU

OCHOBBI TEXHMUYECKOTO PETYJIHpPOBaHMsSI M YIPABICHHUS KadyeCTBOM B
TEXHOJIOTMU MaTEPUAJIOB COBPEMEHHOMN YHEPIEeTUKH

[IpuMeHeHne paguoOHYKIINIOB B HAyKe, TEXHUKE U MEIULINHE

buonorunueckue 3¢pPpexTbl HOHU3UPYIOIUX U3TYUESHUH

[Ipakruka (00s13aTenbHAsl YACTD):

49.
50.

VYyeOHast IpaKTHKa:03HAKOMHUTENIbHAs MPaKTUKa
VYuebHas  mpakTHKa: Hay4YHO-MCCIIEOBaTeNbckasg  pabora  (moiydeHue
MEPBUYHBIX HABBIKOB HAYYHO-HCCIIEJOBATEIBCKON paboThI)

[TpakTuka (4acte, hopMupyemast YYaCTHUKAMU 00Pa30BaTEIBHBIX OTHOIICHHUN):

51.

52.

[IpousBoicTBEHHAs MPAKTUKA: TEXHOJIOTHYECKas (MMPOSKTHO-TEXHOJIOTUYECKAs)
MPaKTHKA
[Ipou3BocTBEHHAs MPAKTHKA: HAYYHO-UCCIIE0BaTeNbCKas padboTa

I'ocynapcTBeHHAs UTOrOBasl aTTCCTAIINS
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53. l'ocynapcTBeHHasi UWTOroBasi aTrTecTallys: BBINOJHEHHE, TOATOTOBKAa K
MPOLIEYPE 3AIIMUTHI M 3alIUTa BBITYCKHOW KBAIM(DUKAIIMOHHON paOOTHI
DakyIbpTaTUBHBIE JUCIUILIMHEL:

54. I'paxk1aHCKas 3alUTa B YPE3BbIYAUHBIX CUTYALIUSAX

55. IlepeBo HayYHO-TEXHUYECKOH JIMTEPATYPbI
xogamux B OOIl mo conenmansHocTH 18.05.02 XumMuueckasi TEXHOJIOTHS
MATEepPHAJIOB  COBPEeMEHHOW  JHepreTukH, crneruanu3anus  «TexHoJsorus
TEIUIOHOCHTEIel W PAJMOIKOJIOTUsl SIEPHBIX JHEPreTHYECKHX YCTAHOBOKY,
BBITIOJIHEHBI B BHJC OT/ACIBHBIX JOKYMEHTOB, SIBJISIFOIIUXCS HEOTHEMJIEMOHW YacThIO
mauuour OOIT.

11 PABOYAS ITPOI'PAMMA BOCIIUTAHUSA

Pabouas mporpamma Bocmmtanus, Bxoxasmas B OOIl mo cnerumansHOocTH 18.05.02
XuMH4YecKass TEeXHOJOTUsI MATEPHAJIOB COBPEMEHHOH JHEPreTHUKHU, CICIHAIN3aIUs
«TexHO0JI0THS TENJIOHOCHUTEJIE U PATHOIKOJIOTHS SAEPHBIX JHEPTreTHYECKUX YCTAHOBOK),
BBITMIOJTHEHA B BHJIE OT/EIBHOTO JOKYMEHTA, SIBJISIOMIETOCS HEOTHEMIIEMON YacThiO JaHHOU
OOIL.

12 KAJIEHJIAPHBI IIJIAH BOCIIUTATEJIBbHOM PABOTBI

Kanennapusiii maH BocnuTarelbHON paboThl, BxoAsmuii B OOIl mo crenuaabHOCTH
18.05.02 Xwumuyeckass TeXHOJIOTHMSI MATEPHAJIOB COBPEMEHHOW  JHEPreTHKH,
CIICIHaIN3aIUs «TexHoJIOTMSI  TeIUIOHOCUTEJEH M  PaJUOIKOJIOTHSA  SIAEPHBIX
IHEPreTHYEeCKUX YCTAHOBOK», BBHIMIOJHEH B BHJIE€ OTACIBHOTO JIOKYMEHTA, SIBJISIOIIETOCS
HeoThemiIeMol YyacTeio manHor OOII.

o PXTY um. I.1. Meungeneena
JOKYMEHT ITIOJIIMCAH IIPOCTON
SJIEKTPOHHOM ITOAIIUCHIO
Bnanenen: Komapnuykas Enena Anamonvesna
o Ilpopexmop no obpasosanuio,
Pexmopam 2
Iommucan: 29:08:2025 12:08:55




