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1 OBIIIME IMOJIOKEHU A

1.1 OcHoBHass mnpodeccHoHAIbHAS o0pa3oBaTejbHAasi TMPOrpaMMa BbICIIET0
0o0pa3oBaHusl — MPOrpaMMa MOJAroTOBKHU 0aKaJaBpoB (1ajiee — mporpaMmma 0akajaBpuara,
OOIl oOakajaBpuara), peamusyemas (eacpaibHBIM TOCYJIapCTBEHHBIM  OIOKETHBIM
0o0pa3oBaTeNbHBIM  yUPSXKICHHEM  BBICHIETO  oOpa3oBaHus  «POCCHIICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBHH C (pelepabHBIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICIIETO 00pa3oBaHus — OakalaBpHaTr IO
HarnpaBiaeHuto mnoArotoku 18.03.01 Xumudyeckasi TexHoJorusi, npodpmis «XuMHYeCKAas]
TEXHOJIOTUSI _0HMOMATEPHAJIOBY», TPEICTABISIET COOOH KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHUsl U OPraHU3AIMOHHO-TIEJArOTMYECKUX YCJIOBUM, KOTOPBIM MpeAcTaBiIeH B BUIE
y4eOHOT0 IJ1aHa, KaJeHJapHOro yueOHOoro rpaduka, paboyux nporpaMM AMCLUUILUIMH (MOIYyIeil),
OLICHOYHBIX M METOJIMYECKUX MaTepuayioB, pabodeil mporpaMMbl BOCIHMTAHHUSA, KaJIEHIAPHOTO
TUIaHA BOCIIUTATEIBHOW PaboThI, ()OPM aTTECTAIUH.

1.2 HopmaTuBHBIE JOKYMEHTBHI JJisi Pa3padoTKu NporpamMmsl OakajaBpuaTa Mo
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- [Tpuka3z Munobpuayku Poccum ot 07.08.2020 r. Ne 922 «OO6 yTBepKaeHUU
¢denepasbHOrO TOCYAAPCTBEHHOTO O00pa30BAaTENBHOTO CTaHAApTa BBICHIETO OOpPa30BaHUS —
OakanmaBpuaT mo HarpabieHHt0 moarotoBku 18.03.01 Xumuyeckasi TexHoJorusi (naiee —
®I'OC BO — 6akanaBpuat 1o HarpasieHHiO moarotoBku 18.03.01 Xumuyeckasi TeXHOJIOTHSA);

- [Ipuka3 MunucrepcTBa Hayku U Bbiciiero odpasoBanust Poccuiickoit @enepauuu
or 06.04.2021 No 245 «OO6 yrBepxnaenuu Ilopsiaka opraHu3alMd W OCYIIECTBICHUS
00pa30BaTeNbHON JeATEIBHOCTH 110 00pa30BaTENIbHBIM IPOrpaMMaM BBICIIETO0 OOpa3oBaHUS —
nporpaMmam 6akajiaBpuaTa, porpaMMaM CHelHaluTeTa, IPorpaMMaM MarucTpaTyphbl»;

- IIpodeccuonanbubiit  cranmapr 26.005 «Cnenuanuct 1o  HPOU3BOJICTBY
HAaHOCTPYKTYPUPOBAHHBIX  TMOJMMEPHBIX  MaTepUaoBy, YTBEPXKACHHBI  MPUKA30M
MunuctepcTBa Tpyia u counanbHou 3anmTsl Poccuiickoit @enepammu ot 19.10.2020 Ne 730H;

- [Tpodeccuonanbubiit cranaapt 26.014 «Cneumanuct B 00JacTH pa3pabOTKH,
COMPOBOXKACHHUSI U HWHTErpallMM TEXHOJOTMYECKHX IPOIECCOB M TMPOU3BOACTB B 00JaCTH
OMOTEXHUUECKUX CHUCTEM U TEXHOJOIMi», YTBEpXKJIEHHBIH NpuKa3zoM MuHHUCTEpCTBa Tpyna U
conuanbHOM 3anmThl Poccutickoit @enepannu ot 28.12.2015 Ne 1157H;

— Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepxkaeHuH llopsaka nmpUMeHeHHs OpraHu3alusMHU, OCYIIECTBISIOIIMMU O0pa30BaTENbHYIO
JeSITebHOCTD, AJIEKTPOHHOTO O0YYEHHs, TUCTAHLMOHHBIX 00pa3oBaTeIbHBIX TEXHOJOTHH Mpu
peanmzanuu  00pa30BaTENbHBIX MporpaMM» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
YEO%ET7/ (naTa obpammenus: 21.05.2022).

— Ilpuka3 MunucrepctBa Hayku M Bbiciiero oOpa3oBanusi Poccuiickoit denepanuu,
MunucrepctBa npocsemieHuss Poccuiickoit ®eneparuu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOATOTOBKE OOydammmxcs» [DneKkTpoHHBIM pecypc]. Pexum  pocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Iink_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara oopamenus: 21.05.2022);

— Ilonoxenne 00 opraHu3alMi ¥ HCIOJB30BAHUM DJIEKTPOHHOTO OOy4YeHus u
JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH MpPU peaju3aluyu 00pa30BaTeNbHBIX MPOrpaMMm
B (enepaqbHOM TOCYIApPCTBEHHOM OIO/UKETHOM 00pa30oBaTeIbHOM YUPEKICHUH BBICIIETO
oOpa3zoBanus «Poccuiickuii XUMHKO-TeXHOJIOTHYecKuii yHuBepcuteT umenu /.M. Menneneesay,
npuHsAToe pemieHueM YdueHoro cosera PXTY umm. J[.M. Menneneesa or 27 mapra 2020 r.,
nporokosn Ne 9, BBeneHHoe B fAeiictBue npukazom pektopa PXTY um. [ M. Menneneesa
or 27 mapra 2020 1. Ne 29 OJ [DaektpoHHbIi pecypc]. Pexwmm  mocryma:
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https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EQIDOT_2.pdf nara
obpamienus: 21.05.2022);

- [TonoxkeHne o0 NPAKTUYECKOH NOArOTOBKE oOydarommxcsi B (eaepanrbHOM
TOCY/IapCTBEHHOM  OFO/PKETHOM  00pa30oBaTEIbHOM  YYPEXKICHUU BBICIIETO 00pa3oBaHUs
«Poccuiickuil XMMHUKO-TEXHOJIOrnueckuii yHuepcuteT umenu .M. MenneneeBay, MpUHATOE
pemienneM Yuenoro cosera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, nmpotoxon Ne 4,
BBEJICHO B jeiicTBUE npukazoM pektopa PXTY um. .M. Menaeneesa ot 26.11.2020 Ne 117 O/,
[D51eKTpOHHBIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka_2.pdf
nata ooparienus: 21.05.2022).

I[Ipy ocBoeHMM JUCHMIUIMH M  MNPAKTUK CTYACHTHI JIOJDKHBI  HCIOJIB30BaTh
UH(POPMALIMOHHBIE M HH(POPMALMOHHO-00pPa30BaTENbHBIE PECYPCHl CIEAYIOIMX IMOPTAIOB U
CalTOB:

— Cucrema (QenepanbHbIX oOpa3oBaTeNbHBIX MmopTalioB. CHcTeMa  OTKPBHITOrO
obpazoBanus. Koncantuuroseii nentp MOC OO P® [DOnextponHslii pecypc] — Pexum
nocryma: http://www.openedu.ru/ (mara oopamenus: 21.05.2022).

— Hudopmanuonnas cuctema «EIMHOE OKHO JIOCTyIa K 00pa3oBaTeIbHBIM PECYpcamy.
URL: http://window.edu.ru/ (nata oopamenus: 21.05.2022).

— ®DIIO: coorBerctBue TpeboBanusiMm @PI'OC [DnekrponHsd pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nata obpamenwus: 21.05.2022).

1.3 O6mas xapakTepUCTHKA MPOrpaMMbl 6akaiaBpuaTa

Lesasio mporpaMMsl 6aKkajiaBpuaTa sSBISETCS CO3JaHUE U O0yYarOIIUXCS YCIOBHUN
JUIs TPUOOpPETeHUs] HEOOXOIUMOIo MJIsi OCYLIECTBICHHs NPO(EeCCHOHAIBHOM JesTeIbHOCTH
YPOBHSI 3HAHWH, YMEHH, HABBIKOB, OIBITA JAEATEIBHOCTA M MOJTOTOBKU K 3aIlUTE BBITYCKHOM
KBATM(UKAIIMOHHON PabOTHI.

[Tonyyenue oOpazoBaHusi MO 00pa3OBATENBLHOW IMpOrpaMMe BBICHIETO 00pa3oBaHUA —
nporpamMMe OakajlaBpuara JOIyCKAaeTCsl TOJbKO B 0Opa3oBaTEeIbHON OpraHM3allMi BBICIIETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — OpraHu3aIms).

OO0yuenue o 00pa3oBaTeNbHON MPOrpaMMe BBICIIEro 00pa30BaHus — porpamme OakanaBpuaTa
B 00pa30BaTeNbHON OpraHu3aluy OCYIIECTBIsETCS B OUHOU (hopme 00ydeHHUs.

O6wvem mnporpaMmbl OakanaBpuara cocraBisger 240 3aueTHBIX €IMHMIl (Janee - 3.6.) BHE
3aBHCUMOCTH OT (hOpMBI OOYUYEHHUsI, MPUMEHSIEMBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH, pealn3aiun
nporpaMMbl 0akalaBpuaTta C HCHOJIb30BAaHHEM CETeBOW (HOpMBI, peanu3aluu MpPOrpaMMbl
OaxanaBpuaTa 10 UHAMBUIYyaJIbHOMY y4€OHOMY ILIaHy.

OO6wem nporpaMmsbl OakaaBpuara, peaju3yeMblil 3a OUH y4yeOHBIH rojl, cOCTaBiseT He Ooee
70 3.e. BHE 3aBUCHUMOCTH OT (POpMBI 00YUYEHHsI, MPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIOTHUH,
peanu3alMM OporpaMMbl OakajlaBpHara C HCIOJIb30BAHUEM CETEBOM (OPMBI, peaau3aluu
nporpaMMbl  OakajgaBpuaTta IO WHIUBUAYAIbHOMY Y4eOHOMY IUIaHY (3a MCKIIIOUEHUEM
YCKOPEHHOT0 00yueHUsl), a IpH YCKOPEeHHOM 00yueHuH - He 6oiee 80 3.e.

Cpok mnonydeHus oOpa3oBaHMs IO MporpaMMe OakanaBpuara (BHE 3aBUCHMOCTHU OT
NpUMEHSEMbIX 00pa30BaTeIbHBIX TEXHOJIOTHIN):

B OYHOH (hopMe 00ydeHHs, BKIIIOYAs] KAHUKYJIBI, TPEIOCTABISIEMbIE TIOCIIE TPOXOMKICHUS
roCyJapCTBEHHON UTOTOBOM aTTECTAllMH, COCTABIISIET 4 T0/1a;

pyu O0YYEeHUH 0 MHIUBUAYATFHOMY y4eOHOMY IIaHy MHBaIUAOB 1 Jmui ¢ OB3 moxer
OBITH YBEIMYEH 10 UX 3asBJIICHUIO HE OoJsiee 4yeM Ha | TOJ 10 CPaBHEHMIO CO CPOKOM IOTYUEHHS
00pa3oBaHMsl, YCTAHOBJIEHHBIM JJI1 COOTBETCTBYIOIIEN (hOPMBI O0yUEHHUSI.

IIpu peanuzanmu mnporpamMMmbl OakanaBpuara OpraHuszalus BIpaBe MPUMEHSTh
AIIEKTPOHHOE O00y4YeHHe, JUCTaHIMOHHbIE oOpa3oBaTelbHble TeXHOJOTUU. Peammzanus
nporpaMMbl  0akajaBpuaTa C TPUMEHEHHEM HCKIIOUUTENBHO 3JEKTPOHHOrO OO0yYeHus,
JVICTaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTUN HE JOMyCKAeTCsl.
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DneKTpoHHOE 00y4YeHHe, TUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, TPUMEHSIEMbIE
npu OOy4YeHWH WHBAIMIOB M JIUII C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 370pOBbs (Hanee -
uHBanuAbl U Juna ¢ OB3), A0MKHBI mOpeaycMaTpuBaTh BO3MOXKHOCTH IpUeMa-Tiepenadu
UH(OPMALIUU B TOCTYIHBIX JJIs1 HUX (hopmax.

Peanuzamust nporpammbl  OakanaBpuara — ocymiecTBisiercss  OpraHuzanuend — Kak
CaMOCTOSITENILHO, TaK U MTOCPEJICTBOM CETEBOM (POPMEI.

OOpazoBarenbHasi JEATENBHOCTh 10 MporpamMme OakajaBpuara OCYIIECTBISETCS Ha
rOCyIapCTBEHHOM s3blke Poccuiickoil ®Penepauuu, €Cid HWHOE HE OIPEAECIEHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHM3aIl1H.

CrpykTypa mporpammbsl OakanaBpuaTa (oOs3aTelbHAsi 4acTh, YacTh, (opMHpyeMmas
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUM; (paKyIbTaTUBHI).

[Tporpamma G6akanaBpuaTa COCTOUT U3 CIEAYIOMIHNX OJIOKOB:
brok 1 «/lucuunauabl (MOTYIIHN )
biok 2 «IIpaxkTtuka»
bnok 3 «["'ocynapcTBeHHass HTOrOBasi ATTECTALIMS

CrpykTypa nporpamMmmbl 6akajnaBpuara

CrpykTypa nmporpaMmMsl 0akajiaBpuaTa O6beM nporpaMMsbl OakanaBpuara
B 3a4ETHBIX €IMHHUIIAX
Biok 1 JycuumiuHel (MOIYIN) He menee 180
bnok 2 [IpakTuka He menee 15
brnoxk 3 ['ocynapcTBeHHas HTOroBast aTrTeCTalus He menee 6
O06beM mporpaMMbl OakanaBpuaTa 240

B bnok 1 «/{ucuumiannsl (MOAYIH)» BXOASAT TUCHUIUIMHEI (MOAYNIH) TIO (husocoduu, HCTOpUU
(uctopuu Poccuu, BceoOlieit CTOpUM ), ”HOCTPAHHOMY SI3bIKY, 0€30MaCHOCTH
JKU3HEJEATeNIbHOCTH B pamkax bioka 1 "{ucuumnmunsl (Mogysmn)".

[Iporpamma GakanaBpuaTa AOTKHA 00ECTIEYMBATh PEATH3ALUI0 TUCIUIUIAH (MOIYIIEH) 1Mo
bu3nYECKON KyJIbTYpE U CIIOPTY:

B 00beMe He MeHee 2 3.€. B paMmkax bioka 1 "/lucuumiunsl (Mogynu)";

B 00beMe He MeHee 328 akaIeMUYeCKUX YacOB, KOTOPBIE ABISIOTCS 00s13aTEIbHBIMU IS
OCBOCHMSI, HE TIEPEBOJIATCA B 3.€. M HE BKJIIIOYAIOTCA B 00BHEM MPOrpaMMbl OakajiaBpuara, B
paMKax 3JeKTUBHBIX AUCHUIUINH (MOayNei) B 04HOU (hopMe 0OyueHusl.

Jucuunimzel (Moysn) no GU3NUYECKO KyJIbType U CIIOPTY pPeau3yloTcs B MOPSIJIKE,
ycTaHoBieHHOM OpraHu3aiueil.
Jst munr ¢ OB3 opranuzanust ycTaHaBIMBAaeT OCOOBIN MOPSAIOK OCBOCHUS IUCITUTIINH

(Momynei) mo (Qu3MYEeCKOH KyIbType M CIOPTY C YYE€TOM COCTOSHHUS WX 3J0POBbS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «lIpaktuka» BxoaaT ydeOHass M NPOU3BOACTBEHHAs NPAKTHKHU (Jajiee BMeECTe -
NPaKTUKH).
Tunsl yueOHON MPaKTUKH:
- 03HAaKOMUTEJbHAS TPaKTHKA.
Turbl Npon3BOICTBEHHON MPAKTHKU:
- TEXHOJIOTHYECKasl (TPOEKTHO-TEXHOJIOTNYECKas) MPAKTUKA;
- Hay4HO-HcCleI0BaTeNnbckas padora;
- IPEAIUIUIOMHAs IIPaKTUKa
B nononHeHue k TMNam NMpakTHK, ykazaHHbIM B myHKTe 2.4 ®I'OC BO, OOII moxer
TaK)KE€ COJEPKATh PEKOMEHIyEMbIE TUIIbI IPAKTHUK.
Opranuzanus:
- BBIOMpaeT OJMH WJIM HECKOJIbKO THIOB Y4eOHOH MpPaKkTUKW W OJUH WJIM HECKOJBKO THIIOB
MIPOU3BOJICTBEHHON PAKTUKYU U3 TIepeyHs, yka3aHHOro B myHKTe 2.4 ®I'OC BO;
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- BOpaBe BhIOpATh OJMH WJIW HECKOJHKO THUIIOB yU4€OHOW MPAaKTUKU W (WJIH) MPOU3BOJICTBEHHON
npakTHKu 3 pekomenayeMbix [1OOII (mpu Hanuuun);

- BIpaBe YCTAHOBUTH JOMOJHUTEIBHBIA THIT (THIBI) y4yeOHOW M (WJIHM) MPOM3BOJCTBEHHOMN
IPaKTUK;

- yCTaHaBJIMBAET 00BEMBI IIPAKTUK KaXI0T0 TUIIA.

B brok 3 «l'ocynapcTBeHHasi UTOroBast arTeCTalus» BXOAUT MOATOTOBKA K MPOLEYpPE 3aIUThI
U 3aIlUTa BBITYCKHON KBaIM(PUKAIIMOHHOMN pabOTBhI.

IIpu pa3paboTke mporpamMmbl OakajaBpuaTa OOYyYarOIIUMCS — OOECIEUHBACTCS
BO3MOXKHOCTb OCBOEHHS 3JIEKTHBHBIX JUCLUIUIMH (MOAysei) M (akyJIbTaTUBHBIX JUCLMIUIMH
(Monyneit). dakynbTaTUBHBIE AMCUUIUIMHBI (MOIYJIH) HE BKIIOYAIOTCA B 00BEM IPOTpPaMMBI
OakanaBpuara.

B pamkax mnporpamMmMbl OakamaBpuara BBIIENIAIOTCA OO0sA3aTeNbHAS 4YacTh M YacTh,
bopmupyemas ydacTHUKaMH 00pa30BaTesibHbIX OTHOLIEHUH. K 06s13aTepHON YacTH porpaMmbl
OakanaBpuaTa OTHOCATCA JAUCLUMIUIMHBI  (MOAYJNIM) M IPaKTUKH, OOEcleyuBaroume
dbopmupoBanne o6menpodecCuOHaANbHBIX KoMIeTeHIu, omnpeaensempix OI'OC BO. B
00s3aTeNbHYI0 4YacTh IPOrpaMMbl OakajaBpuaTa BKJIIOYAIOTCS, B TOM YMCIE: JUCHUIUIMHBI
(Momynu), ykaszanHele B nyHkTe 2.2 ®I'OC BO; aucuumiuabl (MOIYIH) MO (U3UYECKOM
KYJIbTYpPE U CHOPTY, peanusyemble B paMkax bioka 1 "ucuuminael (Monynu)".

JvcuuIuinHel (MOJIyJIM) M IPAKTUKHU, o0ecrieunBaromue (OpMUPOBAHUE YHUBEPCAIbHBIX
kommereHmii, omnpenemsiembix PI'OC BO, a Taxke mnpodecCHOHATBHBIX KOMIIETEHIIHIH,
onpenenseMblx OpraHuzanueil caMoCTOATENbHO, MOTYT BKIIIOYAThCS B O00S3aTENBHYIO YacTh
nporpaMMbl OakaiaBpuaTa W (WIM) B 4acTh, (JOPMUPYEMYIO yYaCTHHKaMU 0Opa30BaTEIbHBIX
oTHowmeHnH. OObeM oO0s3aTesbHOM yacTH 0e3 yuyera oObeMa TOCYAApCTBEHHOM HTOrOBOM
aTTeCTallud JIOJDKEH COCTaBIsATH He MeHee 60 mpoueHToB oO0mero oObema IMporpamMmbl
OakanaBpuara.

Opranuzanus 10JKHA OPEJOCTaBIATh MHBaIUAAM U juuaM ¢ OB3 (1o ux 3asBiieHUIO)
BO3MOXHOCTh OOy4YeHMsI IO Mporpamme OakajlaBpuaTa, Y4YUTHIBAIOIIEH OCOOEHHOCTH HX
NCUXO(U3UUECKOTO pPa3BUTUSA, WHIUBUAYAIbHBIX BO3MOXKHOCTEM M HpH HEOOXOAUMOCTH
oOecrieunBaromeil KOPPEKIUI0 HapyIIEHUH Pa3BUTHS M COLHUAIBHYIO aJaNTalldi0 YKa3aHHBIX
M.

Peanuzanus yactu (4acreil) mporpaMmsel O6akajgaBpuaTa U MIPOBEAECHUE TOCYIapCTBEHHON
UTOTOBOW aTTECTallUd, B paMKaX KOTOpPOH (KOTOpBIX) /10 OOyYaromMXcsi AOBOASTCS CBEIEHUS
OTPaHUYEHHOTO JO0CTyna MU (WIM) B Y4EeOHBIX ILIENAX MCIOJIB3YIOTCS CEKpeTHbIE O00pa3libl
BOOPY>KEHUS, BOCHHON TEXHUKHU, X KOMIUIEKTYIOILIME U3/eNs, HE IOMYCKAETCsl C MPUMEHEHUEM
3JIEKTPOHHOI'0 O0YYEHHs1, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIA.

1.4 TpeGoBanus K nocTynaumemMy

TpeOGoBanust kK TOCTymaromeMy ONpeAeisiorcs: (eaepaabHbIM 3aKOHOIATEIbCTBOM B
oOmacti oOpa3zoBaHus, B ToM uucie llopsakom mpuema Ha oOydeHHe MO 0Opa3oBaTEIbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUS — MporpaMMaM OakalaBpuara Ha COOTBETCTBYIOIIMN
y4eOHBIH ro.

2 XAPAKTEPUCTHUKA MPO®PECCUOHAJIBHOM JEATEJIbHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OoOnactp mnpodeccHoHANBHOW JAesITeNbHOCTH W cdepa MNpodecCHOHATBHON
JESTENIbHOCTH BBITYCKHUKOB, ocBouBIIMX OOII 6akanaBpuara, BKIIOYALT:

26 XuMHYeCcKoe, XMMHKO-TEXHOJIOTHYEeCKOe IMPOU3BOJACTBO (B cepax: MPOHM3BOJCTBA
HEOPraHMYECKUX BEMIECTB; MPOU3BOJICTBA MPOAYKTOB OCHOBHOTO M TOHKOTO OPraHUYECKOTO
CUHTE3a; IPOM3BOJICTBA IMPOIYKTOB TiepepaboTkM HedTH, Taza W TBEPAOrO TOIUIHMBA,
MIPOU3BOJICTBA TOJUMEPHBIX MAaTEPHANIOB, JIAKOB U KPACOK; MPOU3BOJICTBA YHEPTOHACKHIIIIEHHBIX
MaTC€pHraJIoB; IPOU3BOACTBA JICKAPCTBCHHBIX IPE€IapaTroB; MPOU3BOACTBA CTPOHUTCIBbHBIX



MaTepuaioB,  CTEKJa,  CTEKJIOKPHUCTAUIMYECKUX  MaTepuanoB,  (QYHKUHOHAIBHONH U
KOHCTPYKLIMOHHOM KepaMHUKH Pa3IMYHOTO Ha3HAUEHUS; IPOU3BOJICTBA XUMHUUYECKIX UCTOYHUKOB
TOKa; MPOM3BOJACTBA  3alIUTHO-JACKOPATHBHBIX  IOKPBITUH; IMPOU3BOJICTBA  DJIEMEHTOB
AIIEKTPOHHOM anmapaTypbl 1 MOHOKPHCTAJIOB; IPOM3BOJICTBA KOMITO3UIIMOHHBIX MaTepHalioB U
HAHOKOMITO3UTOB, HAHOBOJIOKHHUCTBIX, HAHOCTPYKTYPHUPOBAHHBIX U HAHOMATEPUAJIOB PA3INYHON
XUMHUYECKON MPUPOJIBI; TPOU3BOICTBA PEAKUX U PEIKO3EMENbHBIX 3JIEMEHTOB);

2.2 Tunel 3ama4 U 3a7a4d Po(ecCHOHANBHON NIeATENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHHUKH B pamkax ocBoenus OOII GakanaBpuara:

- Hay4HO-HCCIIEI0BATEIbCKUE;

- TEXHOJIOTUYECKHE.

2.3 O0bekTamMu TPOo(EeCCHOHATBHON NESATeIbHOCTH BBIMYCKHUKOB, ocBouBIUX OOII
OakamaBpuaTta, WIM 001acThio (00JACTSAMHU) 3HAHUS SBISIOTCA: OMOMATEpPHANIBI, XUMHUYECKOE
MIPOU3BOJICTBO OMOMAaTepuasoB, JOMYCK OWOMATEpUAIOB, MMILUIAHTAThl, SHIOMNPOTE3bI,
KpPOBE3aMEHHUTEIHN, CUCTEMBl C KOHTPOJIHPYEMBIM BBIJICICHUEM OHOJOTMUYECKH AaKTUBHBIX
BEIIECTB.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Copepxanre W opranmszaiusi oOpasoBarenbHOro mnpouecca npu peanuzamuu OOII
BbICIIEro oOpa3oBaHus — OakanaBpuar Mo HampasieHuio noAarotoBku 18.03.01 Xumuueckas
TEXHOJIOTUS PETTIAMEHTHPYETCS:

—y4eOHBIM TUTAHOM;

—KaJIeHJIapHBbIM y4eOHBIM IpaduKoM;

—paboYrMu IpOTrpaMMaMH TUCIUILIHH (MOIYIeH);

—pabourMu IporpaMMaMu IPAKTHK;

—IIPOrpaMMO TOCY1apCTBEHHOW UTOTOBOM aTTECTAlUH;

—(hOoH/IaMU OLICHOYHBIX CPEJICTB;

—METOJUYECKUMHU YKa3aHUsIMU 110 cooTBeTcTBYIoEeH OOII;

—paboyeii mporpaMMoii BOCITUTAHHS;

—KaJeHIapHBIM TJIAHOM BOCITUTATEIBHON paboTHI.

3.1 YueOublii ni1an

VYuebubii man OOIl OakanaBpuara BKIIOYAeT MEpPEeYeHb IUCLMIUIMH (MoOJysei),
IIPAaKTHUK, AaTTECTALIMOHHBIX MCIBITAHUM TIPOMEXYTOYHOM M TOCYIAPCTBEHHOW HMTOrOBOM
aTTecTallud OOYYarOLIUXCs, APYTUX BUAOB YU4eOHOH JEATeNbHOCTH C yKa3aHHEM HX o0beMa B
3aUeTHBIX €JUHMIIAX, IIOCJIEOBATEIbHOCTH M paclpeleseHuss Mo nepuoiaMm oOOydeHUs;
BbIJIENIA€TCSl 00BEM KOHTAKTHOW paboThl 00yUarOLIMXCs ¢ MpernoaaBaTesieM (1o BUaM yuyeOHbIX
3aHATHI) M CaMOCTOSITENbHON pabOThl OOYYaIOIIMXCS B aKaJIeMHUYECKUX (ACTPOHOMUYECKHUX )
yacax. s KaxI0i TUCUMIUIMHBI (MOJYJsl) U MPAKTUKU yKa3bIBaeTcs (opMa MpOMEKYTOUHOH
aTTeCTaIllMy 00YyJaroIIuXCsl.

VY4eOHblil M1aH NpeCTaBIeH B IPUIOKESHUH.

3.2 KanenapHblii yueOHbIH rpadpuk

ITocnenoBaTenbHOCTh pealn3alluy MPOrpaMMbl OakajaBpuara MO TOAaM M CeMecTpam
(Bkrouass TeopeTHdYecKoe OOydeHHE, TPAKTHKH, MPOMEXKYTOUHBIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllMM, KAHUKYJIbl) MPUBOAUTCS B KaJIEHAAPHOM Y4eOHOM rpaduke.

Kanennapusiii yueOHbIN TpaduK NMpecTaBiIeH B MPHIOKEHHH.

3.3 Paboume nporpaMmMbl IHCHMIIJIMH (MOYy.J1€ii)
B OOIl OakanaBpuata B NPUIIOKEHUU TpEACTaBIEHbl Bce paboyue MNporpamMmbl

TUCITUTLIAH (MOIYJIeH).

3.4 Paboune nporpaMMsbl NPaKTHK



OOII GakanaBpuara nmpeaycMaTpUBAET JOCTATOYHBIN I (POPMUPOBAHUS, 3aKPETUICHHS
U Pa3BUTHS NMPAKTUIECCKUX HABBIKOB M KOMIIETCHIIUN 00beM MpakTuku. [IpakTrka mpeacTaBiser
co0o0il BUJ yueOHBIX 3aHATUN, HEMOCPEACTBEHHO OPHEHTUPOBAHHBIX Ha MPOdEeCcCHOHAIBHO-
NPaKTUYECKYI0 TOATrOTOBKY oOywaromuxcs. IIpakThka 3akperuiser 3HaHUS H  YMEHU,
npuoOperaemble  OOyYalOIIMMHUCA B pE3yJibTaTeé OCBOEHUS TEOPETHYECKHX  KYPCOB,
BbIpa0aThIBaCT MPAKTUYECKHE HABBIKM U CIIOCOOCTBYET KOMIUIEKCHOMY (hOopMHpOBaHUIO
YHHUBEPCAIbHBIX, 00HIENPOPECCUOHANBHBIX, TPOGECCHOHATBHBIX KOMIETEHIMH 00y4Yaromuxcs.
[Iporpammbl pakTUK NPUBEIEHBI B IPUIIOKCHUH.

[Ipu peanuzanuu OOII 6akanaBpuarta npeaycMaTpUBaOTCS CIIEAYIOIINE BUbI TPAKTHK:

—y4eOHas;

—IIPOU3BOJICTBEHHAS.

3.4.1 YueOHasi npakTHKA

Tun npakTuku: 03HaKOMUTENbHAS.

3amadell MPaKTUKHU SBISETCS IONYyYEHHE MEPBUYHBIX MPOPECCHOHATBHBIX YMEHHHA WU
HAaBHIKOB, B TOM UYHCJI€ TEPBUYHBIX YMEHUH U HABBIKOB HAy4YHO-HUCCIEI0BATEIbCKON
nesitenbrocTH. IlpakTuka ocymectsiasiercs B OBPABOBATEJIBHOUM OPIAHUBALIMU Ha
Kadenpe GuomarepuanoB. PykoBoACTBO MpakTHUKON OCyIIeCTBIsIET npernoaaBaTens Kadenpsi,
Ha3HAUYEHHBIN 3aBEAYIOINUM Kadeapoil, TEXHUIECKYIO TOJICPIKKY OCYIIECTBISIOT MHKEHEPHO-
TEXHUYECKUN MIEPCOHAI MO0 Y4eOHOMY IpOIIECCYy.

3.4.2 Tlpou3BoACTBEeHHAsI MPAKTHKA

Tun npakTuku: TeXHOJIOrM4ecKast (IPOEKTHO-TEXHOJIOTNYecKas) MpakTuKa

3ajaueil NpakTUKU SBJISIETCS MPAKTUYECKOE 3aKPEIUICHUEe M YIiayOJieHue MOITy4YEeHHBIX B
YHUBEpPCUTETE 3HAHUM 10  BOIPOCAM  HCIIOJIb30BAHMSI  BBIYMCIIMTEIBHOM  TEXHUKH,
UH(POPMALIMOHHBIX TEXHOJIOTUH U CUCTEM, IPUMEHSIEMbIX Ha MPEANPHUATUAX U B OpraHU3aIMiX,
U3y4eHHE MaTeMaTH4YeCKOro, MPOrPaMMHOTr0, anmnapaTHOro U WHPOPMALMOHHOTO 00ECIIeYeHUs
YIOPAaBIAIOIUX CHUCTEM pa3IM4YHOIO YPOBHSA M HA3HAYEHUs, a TaKKE IIOJIyYEHUE OIbITA
MpOoPECCHOHAIBHON  JESTEIbHOCTH, MPUOOpeTeHrne O0O0y4aeMbIM OIbITA B HCCIEAOBAHUU
aKTyaJabHON MIPUKIIATHOMN npoOJIeMBl. IIpaxTuka OCYILECTBIISAETCS B PXTY
uM. 1. MenneneeBa u (W) Ha MPEANpPHUITHSIX, C KOTOPBIMU 3aKIIOYEHBI JIOTOBOPHI O
IIPAKTUYECKOMN MOArOTOBKE.

[IpakTuka MPOBOAMTCS B OJHOM W3 MOAPA3AEICHUM Ha3BaHHBIX NPEANPUATHN WIH
OpraHu3alii, B YUCIO KOTOPBIX MOTYT BXOJHUTb: OTJENbl MH(MOPMALMOHHBIX TEXHOJOTHH U
unopmatuzanuu; IT-rexnonoruit; apromaruzaiuu; otaensl ACYII u ACY TII;, unxeHepHbie
LHEHTPhl HMH()OPMALMOHHBIX TEXHOJIOTUH; BBIYUCIUTEIbHBIE W HAYYHO-HCCIIEOBATEIIbCKUE
LEHTPBI.

3.4.3 HayuHo-uccJieioBaTeIbcKasi padora

Tun npakTuKu: HAy4HO-UCCIIE0BATENbCKask paboTa.

3ajayeil Hay4yHO-MCCIENI0BAaTENbCKOW pabOThl  SBJISETCS H3YYEHHE KOHKPETHOIO
IPOM3BOJICTBEHHOTO IIpollecca IO pe3yiabTaTaM BBIOpAaHHOIO OO0BEKTa s Hay4dyHO-
MCCJIEIOBATENbCKOM MM MPOEKTHOM AESITeNbHOCTH; U3yYEeHUE CUCTEMbl YIIPABIEHUS KaueCTBOM
IPOAYKIMH, TEXHUKO-DKOHOMUYECKHX ITOKa3aTesei, MeponpusTHil 0 TeXHUKE 0€30MacHOCTH U
OXpaHe OKPYKAIIIEH Cpeapl; NMPHOOpPETeHHE HEOOXOAMMBIX MPAKTUYSCKUX HABBIKOB IS
BBITIOJIHEHHS] BBITYCKHON KBanudukannoHHOW paboTsl. HaydHo-uccnenoBarenbckas pabota
ocymecteisiercss B OPFAHU3AIUUN na Kadenpe OuomarepuanoB W/WiaM B OJHOM U3
NOJpa3JeJICHNN NPEANpPUATHS, OpraHU3alUil, C KOTOPbIMH 3aKJIIOYEHBl COOTBETCTBYIOINE
JIOTOBOPBl O MPAKTHUYECKON TMOATOTOBKE, B YHMCIO KOTOPBIX MOTYT BXOAMUTH: OTJEJbI
MH(POPMALIMOHHBIX TeXHOJIOTUI M MHpopMartuzanuu; |T-TexHOIOrni; aBTOMAaTU3aIluH; OTAEIIbI
ACVYII u ACY TII; unxeHepHble LHEHTPbl HHPOPMAIIMOHHBIX TEXHOJIOTHUI; BBIUUCIUTENbHbIE U
HAy4YHO-UCCIIEI0BATEIbCKUE LIEHTPBI.

3.4.4 TlpenaunioMHasi IPaAKTHKA



Tun npakTuku: NpeAIUuIUIOMHAs IPAKTHKA.

3amaveil MpakTUKK SBJISETCS MaKCUMAIbHOE MPHUOIMKEHNE K BBITOJIHCHHUIO BBITYCKHOM
KBATH(UKAIIMOHHONW PabOThI, T.€. MOJAPOOHOE 3HAKOMCTBO ¢ OOBEKTOM HMH(pOPMATHU3AIUHU, €TO
0COOEHHOCTSIMH, Y3KUMH MECTaMH U HEJIOCTaTKaMH paboThl; cOop HeoOxoaumoi nHpopMaIum,
KoTopasi 3aTeM OyJeT HCIOJIb30BaHAa MpPHU PEIICHWH MPAKTHUECKONM HHXKEHEPHON 3ajauu.
[Ipaktuka ocymecteisercs B PXTY um. JI.U. MenneneeBa u (WwiM) Ha OPEANPUATUSIX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPHI O MPAKTUYECKOM MOATOTOBKE.

IIpakTka IPOBOAMTCS B OJHOM W3 IOAPA3JIEICHUN HA3BAaHHBIX MPEAIPUATUN WU
OpraHu3alyii, B 4UCIO0 KOTOPBIX MOTYT BXOIUTH: OTAEIbl MHGOPMAIMOHHBIX TEXHOJOTUH U
uHpopmaruzanuy; |T-rexnonoruii; apromaruzamuu; otaensl ACYIT u ACY TII; unxeHepHbie
HEHTPbl HMH(POPMAIIMOHHBIX TEXHOJIOTHH; BBIYMCIUTENbHBIE M HAYYHO-HCCIEAOBATEIbCKUE
[EHTPHI

Boibop MecT mnpoxokIeHusi MpakTUK JUIs JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/I0pOBbSI TIPOU3BOJUTCA C YYETOM COCTOSHHS 30POBbS OOYyYalOmUXCs U TPEOOBAaHHUAMHU IO
JIOCTYITHOCTH.

3.5 IIporpamma rocyaapcrBenHoii nTorosoii arrecranuu (I'HA)

[Iporpamma rocynapcTBEHHOW MTOTOBOM aTTecTaluu sBisieTcs: npuioxkenuem kK OOII
OakanaBpuara.

B rocynapcTBeHHYIO HTOTOBYIO aTTECTAllMIO BXOJAT BBIMOJHEHUE U 3al[UTa BBITYCKHOU
KBATM(UKAIIMOHHON PabOTHI.

3.6 ®ona oueHounbix cpeacts (POC)

®OC coznmaercss B coorBeTcTBUU ¢ TpeboBanusmu PI'OC BO gns arrecraumu
o0yyaroIuxcsi Ha COOTBETCTBUE MX YUEOHBIX JOCTM)KEHUH TOATalHBIM TpeOOBaHUSAM
cootBercTByomed OOIl OakanaBpuata A HPOBEIEHUS TEKYLIEro OLICHUBAHMS, a TaKkKe
IpoMeXyTouHoH artectaiuu obydaromuxcs. POC sBiseTcs cOCTaBHOM 4acTbi0 HOPMATHUBHO-
METOJUYECKOro O0eCHedeHUsl CHUCTEMbl OIIEHKM KadecTBa ocBoeHUs oOywarommmucs OOII,
BxoauT B coctaB OOII OakanaBpuara.

®OC — KOMIUIEKT METOJIUIECKAX MaTepUaAIIOB, HOPMHUPYIOIINX TPOLETYPHl OI[CHUBAHUS
pe3yiabTaToB  OOydeHHs, T.e. YCTAaHOBJEHUS  COOTBETCTBHS  YUEOHBIX  JOCTH)KEHUI
3alUTAaHUPOBAHHBIM pe3yiibTataM oOydenuss W TpeboBanusam OOIl OGakanaBpuarta, padbodmx
IporpaMM AMCLUUIUINH (MOJyJIei) U IPaKTHK.

®OC chopMupOBaH HAa OCHOBE KJIFOUEBBIX NPUHIUIIOB OL[CHUBAHMUS:

— BAJMJHOCTU: OOBEKTHl OIEHKH JOJDKHBI COOTBETCTBOBAaTh ITOCTABJIEHHBIM LEJISAM
00y4eHus;

— HaJeXKHOCTU: HCIOJIb30BaHUE €IMHOOOpPA3HBIX CTAHAAPTOB M KPUTEPHUEB [UIs
OILICHUBAHUS JOCTHKCHHIM;

— OOBEKTUBHOCTH: pa3Hble OOyuarommecs JOJDKHBI HMETh paBHbIE BO3MOXXHOCTHU
TOOUTHCS ycrexa.

@®OC no nuctuiInHaM, npaktukam, I MA npuBeseHbl B IPUIOKESHUU.

WHBaimaaM u MiiaM ¢ OrpaHMYeHHBIME BO3MOXKHOCTSIMH 3JI0POBBsI (IO MX 3asBJICHUIO)
IpeoCTaBIIseTCS] BO3MOXKHOCTh 00yueHus o OOII 6akanaBpuara, yauTHIBaIOLIEH 0COOEHHOCTH
UX TICUXO(M3WYECKOTO pa3BUTHS, WHIAWBUAYATLHBIX BO3MOXKHOCTEH M, NMPH HEOOXOIUMOCTH,
o0ecrieunBaroIeil KOPPEKIHIO HapyIIEHUH Pa3BUTHS U COLMAIIBHYIO a/Iall TalHIo.

3.7. Pabouasi nporpaMMa BOCIIMTAHUSA

Pabouas mporpamMMa BOCHHUTaHUS, pa3pabOTaHHas M yTBEP)KICHHAas 00pa3oBaTeIbHOMN
OpraHu3aiiei, OomnpeAenseT KOMIUIEKC OCHOBHBIX XapaKTEPHCTHK OCYIICCTBIIEMOW B
00pa3oBaTeNbHOW OpraHU3allid BOCIHUTATENBHOW pabOThl MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3zoBaTenbHON MTporpamMmme:

— 1IeJTb, 33/1a41, OCHOBHbIE HAPABJICHUS U TEMbI BOCIIUTATEILHON pabOTHI;



— BO3MOXHBIE (POPMBI, CPEICTBA W METOJbl BOCIIMTAHUS, BKIIOYas HWCIOJIb30BAHUE
BOCITUTATEIBHOTO NOTEHIIMANIA JUCHHUILIUH (MOIyJIei);

— MOAXOJbl K WHAMBHIYATH3AIUU COJACPKAHHS BOCIUTAHHS C y4ETOM OCOOCHHOCTEH
00yJaromuxcs;

— mokazaresnd 3()(EKTUBHOCTH BOCIUTATEIBHONH PaOOThI, B TOM YHCIE IUIAHUPYEMBIC
JIMYHOCTHBIC PC3YJIbTAThI BOCIIUTAHUA, U HHBIC KOMIIOHCHTBI.

3.8. KajsenaapHblii I1aH BOCIIMTATEJILHOM PadoThI

Kanennmapuplii 1uiaH BOCHUTATEIBHOM palOOThI, pa3pabOTaHHBIA M yTBEPKISHHBIN
00pa30BaTeNbHOI OpraHu3aluei, COAEepKUT KOHKPETHBIN MepeyeHb COOBITUM M MEpONpPUATUI
BOCIIUTATEIbHON HAIIPABJICHHOCTH, KOTOpPbIE OPraHU3YIOTCA U INPOBOAATCA 00pazoBaTeIbHOMN
opraHuMszanuel u (Wiau) B KOTOpPHIX OOpa3oBaTejbHas OpraHu3alldsg NPUHUMAET ydacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIPaBJICHUSMHU U TEMaMH BOCHUTATEIbHOI paObOThI, BBIOpaHHBIMU
¢dopmamu, cpecTBaMH U METOAAMHU BOCITUTAHUS B y4eOHOM TOAY HIIM TIEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHMJaeMblii pe3yiabTaT oOpa3zoBaHus Mo 3aBepuieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaesnsercs NpUoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAaHUS, YMEHUS, HaBbIKM U JIMYHBIE KAaue€CTBa B COOTBETCTBUU C
3a7jauaMy Mpo(hecCUOHAIbHON JeSTeIbHOCTH.

B pesyaprare ocBoenms OOIl OakanaBpuaTa y BBINYCKHHKA JOJDKHBI  OBITh
cOpMUpOBaHBl  YHHBEpCaIbHBIE,  OOIIENpPO(ecCHOHANbHBIE W MPOQecCHOHATBHBIC
KOMITETEHIIHH.

Brinyckuuk, ocsouBiiniit OOIL, nomken o01aaaTh ClIeyIOIUMUA KOMIETECHITUSIMHE.

4.1 YHI/IBepcaJIbHLIe KOMIIETCHIIHH BLIMNYCKHUKOB 1 HHAUKATOPbI HX JOCTHXKCHUS

CucremHoe n | YK-1. Crniocoben | YK-1.1 3HaeT MeTOblI IOMCKA, KPUTUYECKOTO
KPUTHYECKOE OCYIIECTBIISATh IIOMCK, | aHAJIHU3a " CHUHTE3a uHpopManuu,
MBIIIIEHHE KPUTHUYECKUI aHaIU3 U | IPUMEHEHHUS CHUCTEMHOTO MOJIX0Aa,
CUHTE3 MH(OpPMAIMM, | OCHOBAHHOTO Ha HAay4YHOM MHPOBO33PEHUU
MPUMEHSITh IpU peUleHuH 3a7ad NpodeccroHaIbHOMN
CUCTEMHBI  IOJAXOJ | AESITEIBHOCTH
JUTS pemenus | YK-1.2  YMeer ananu3upoBaTh  3ajady,
IIOCTAaBJIEHHBIX 3a/1a4 | BBIJEIsASA e 0a30BbIe COCTABIISAIONINE
VK-1.3 VYmeer HaxoIuTb M KPUTHUYECKU
aHaJIM3UpPOBaTh MH(OpPMAIHIO, HEOOXOIUMYIO
JUISI pEIIEHUs [TOCTAaBJIEHHOM 3a/1auu
VK-1.4 VmMeer onpenensitb U OLEHUBATh
BapHaHThl BO3MOXKHBIX PELIECHU 3a1a4u
VK-1.5 Biageer HaBbIKaMM pPacCMOTpPEHUS
BO3MOXXHBIX BapUaHTOB pEUICHMs 3aJauH,
OLICHMBAHMSI X JIOCTOMHCTB M HEJJOCTaTKOB
Pa3paboTka u | YK-2. Crnocoben | YK-2.1 3naer mpaBwia U YCIOBHOCTH TpH
peanu3anys IpoeKTOB | ONPENEITh KpYT | BBIIOJHEHUHU KOHCTPYKTOpPCKOM
3aJjady = B paMKax | JOKYMEHTAIlMH IPOeKTa
nocrasieHHol nenu u | YK-2.2 3Haer ocHOBBI pacueTa Ha IPOYHOCTD,
BbIOMpATH KECTKOCTh ¥ YCTOWYMBOCTb  DJIEMEHTOB
ONTUMAJIbHBIE 00opyaoBaHuUs XUMHUYECKON
CIOCOOBI UX PEIlIeHUs, | IPOMBIIIIEHHOCTH
UCXO0 3 | YK-2.3 3Haer TEXHOJOTMYECKUE pPACUETHI
JIENCTBYIOIUX anmnapaToB XMMUYECKOW MPOMBIIIIIEHHOCTH
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IIPaBOBBIX HODM,
UMEIOIUXCA PECYPCOB
U OTPaHUYCHUN

VK-2.4 VYwmeer omnpenensits OXuJgacMble
pe3yNnbTaThl  MPOEKTUPOBAHMSI  3JIEMEHTOB
obopynoBaHus XUMHUYECKON
MPOMBIIIIICHHOCTH

YK-2.5 Ymeer omnpenensirs crnocod pemeHus
KOHKPETHOM  3aJaud  MpOeKTa, BblOupas
ONTHMANBHBIA  CHOCOO W HCXOonIsd U3
JNEHCTBYIOIIMX MPABUI U TPAHUYHBIX YCIOBUMN
[P BBITIOJIHEHUU TIPOSKTHOW JOKYMEHTAIUU
U UMEIOIINXCS PECYPCOB U OTPaHUYECHUM
VK-2.6 YmMmeer pemaTb KOHKPETHBIE 3ajauu
npoekra TpebyemMoro KadectBa M 3a
YCTaHOBJICHHOE BpeMs

YK-2.7 VYwmeer mnyOau4HO TPEACTABISTH
pe3yNbTaThl PEIICHUS KOHKPETHOH 3amauu
MPOEKTa

VK-2.8 Bmageer cnocobamMu W TpueMaMu
U300paKeHHUs]  JJEMEHTOB  XHUMHYECKOTO
o0opynoBaHuss B OIHOM U3 rpaduueckux
CHCTEM

VK-2.9 Bmageer MeTomaMH — MEXaHUKH
NPUMEHHUTEIHPHO K  pacueTaM amrmapaToB
XUMHYECKOHN MPOMBIIUIEHHOCTH

YK-2.10 Bnaneer HaBBIKAMU
MPOEKTUPOBAHMSI  MPOCTEUIINX  armapaTroB
XUMHYECKON MPOMBIIUICHHOCTH

Komanpanast paborta u
JTHUJEPCTBO

VK-3. Croco0OeH
OCYIIIECTBIIATh
COIIMAJIEHOE
B3aUMOJIEHCTBHE u

pCaIn30BbIBATE CBOIO
POJIb B KOMAaH/JC

VK-3.1 3HaeT ¥ mNDOHHUMAaeT OCOOCHHOCTHU
MMOBECHUS pabOTHHUKOB MPeNPHUITHIA
XUMHUYECKON TTPOMBIIIIICHHOCTH

VK-3.2 3HaeT OCHOBHBIEC THIIBI COIIMAIBLHBIX
B3aUMOJICUCTBUHI " COILIMAJIbHO-
MICUXOJIOTHYECKHe KpuTepuu 3(hHEeKTHBHOCTH
YIpaBJICHUS KOJUIEKTUBOM

VK-3.3 VYmeer B3auMoAcHCcTBOBaTL C
IPYTMMH YIIEHAaMU KOMAaHJbI, B TOM YHCIE
y4yacTBOBaTh B  oOMeHe uH(poOpManuen,
3HAHUSAMH U OIBITOM

VK-3.4 Vmeer ucnonp30BaTh COBPEMEHHbIE
COLMATIbHO-TICUX OJIOTHYECKHE TEXHOIOTHH
YIpaBJICHUS KOJUIEKTUBOM

VK-3.5 Bmaneer OCHOBHBIMH METOJaMH
cbopa u aHaym3a uH(popmManuu,
crocoOCTByIOIIEH Pa3BUTHIO oo1e
KYJIBTYPBI M COLIMATTA3AINHN JIMYHOCTH

VK-3.6 Bmameer cmocobaMu MOTHBAIUMU
YJI€HOB KOJUIGKTHBA K JIMYHOCTHOMY |
poecCHOHATTLHOMY Pa3BUTHIO

KommyHukanus

VK-4. Crocoben
OCYILIECTBIIATh
JIEIIOBYIO
KOMMYHI/IKaHI/HO B

YCTHOW M MUChbMEHHOU

YK-4.1 3HaeT OCHOBHBIE CHOCcO0BI
COUETAeMOCTH  JIGKCMUECKHUX  €IHWHHULl U
OCHOBHBIE CJIOBOOOpA30BaTEIbHBIE MOJIENH,
pPYCCKHE DSKBUBAJEHTHl OCHOBHBIX CIIOB U
BBIpaXXEHHUH NMpoQecCHOHAIBHON peun
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dopmax Ha
roCyapCTBEHHOM
SA3BIKE Poccuiickoii
Oenepanuu "
MHOCTPAHHOM(BIX)
s3bIKe(ax)

VK-4.2 3HaeTr OCHOBHbIE MPUEMBI U METObI
pedepupoBaHus u AHHOTUPOBAHUS
JUTEpaTypsl MO CHEUHAIBHOCTH, MPUEMbI
paboTBl C OpPUTHMHAIBLHON JIMTEPATypoOr IO
CIICIIHATLHOCTH

VK-4.3 3HaeT DacCUBHYO U aKTHUBHYIO
JIEKCUKY, B TOM 4YHCIE, OOIIEHAYyYHYIO U
CIIEUATIbHYIO0 TEPMUHOJIOTHIO, HEOOXOIUMYIO
TS pereHus CTaH/IaPTHBIX
KOMMYHUKATHUBHBIX 3a7a4

VK-4.4 YmMmeer HCIIOJIB30BaTh
HH(pOPMAITMOHHO-KOMMYHHKAITMOHHBIC
TEXHOJIOTUM TpU TOUCKE HEOOXOJIUMOM
uHpopmarun B npoiecce penieHus
CTaH/JAPTHBIX KOMMYHHKATHUBHBIX 3a7ad Ha
roCy/1IapCTBEHHOM M HHOCTPAHHOM SI3bIKaX
VK-4.5 VYmeer paborarb € OpUTrHHAIbHON
JUTEPATYPOH MO CHENUATLHOCTH CO CJIOBapeM
VK-4.6 Bnaneer BeICHHUEM JEJIOBOH
MEePENUCKH HA MHOCTPAHHOM SI3BIKE, PEUYECBOM
JIeATeTLHOCTBI0O TPUMEHUTEIBHO K cdepe
OBITOBOM 51 npodeccuoHanbHOM
KOMMYHHKAITHH
VK-4.7 Bnageer  BeleHUEeM  ICIOBOMU
Mepernuckhu € y4eToM  OCOOEHHOCTEH
CTHJIMCTHKH opHUIHATEHBIX 51
HEOPUIMATBHBIX MHUCEM, COIUOKYIbTYPHBIX
paznuuuii B ¢dopMare KOPPECMOHACHIIUU Ha
rOCy/IapCTBEHHOM U HHOCTPAHHOM SI3bIKaX
VK-4.8  Bmageer  HaBbIKaMu  pedyeBOM
NESTEIbHOCTH  MPUMEHUTENBHO K  cdepe
OBITOBOM )51 npodeccuoHanbHOM
KOMMYHHKAIIH, OCHOBaMHU MyOIHMYHOMN pedn
VK-4.9 BrnageeT OCHOBHOM HHOS3BIYHOM
TEPMUHOJIOTUEN CHENUATbHOCTH, OCHOBaMU
pedepupoBaHus i AHHOTHUPOBAHHS
JUTEPATYpPHI N0 CTIENHUATLHOCTH

MexkynbTypHOE
B3aMMOJICIICTBHE

VK-5. Crnocoben
BOCIIPUHUMATh
MEXKYJIbTYPHOE
pa3zHooOpas3ue
oOmiecTBa B
COIIMANTLHO-
HUCTOPUIECKOM,
ATHUYECKOM u
¢dunocodcrom
KOHTEKCTaX

VK-5.1 3Haer OCHOBHbIE 3aKOHOMEPHOCTHU
UCTOPUYECKOTO nporecca U JTaIbl
MCTOPUYECKOTO pa3BuTusi Poccuu

VK-5.2 3Haer ATHO-KYJIbTYpHBIE "
COLMATBHO-TIOJIUTHYECKUE TIPOIIECCHI
CTaHOBJICHUS POCCUICKOIN
rOCyIapCTBEHHOCTH

VK-5.3 3naer mecro m poap Poccum B
UCTOPUH 4YeJIOBEYeCTBA W B COBPEMEHHOM
MHUpe

VK-5.4 3Haer OCHOBHBIE pa3ienbl |
HanpasieHus: gpuiaocoduu, a TakKe METOABI U
npreMbl GUIOCOPCKOro aHaan3a npodiemM
VK-5.5 3Haer HpaBCTBEHHBIE LIEHHOCTH,
NPEJICTABIICHHUS O COBEPIICHHOM YEIIOBEKE B
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Pa3IMYHBIX KYJIbTypax

VYK-5.6 VYmMeer ocMBICIMBaTh COLMAIBHO-
MOJIMTUYECKUE  TPOIECCHl,  COOBITHS U
aBiieHusi B Poccun u MUpoOBOM co0OI1IECTBE B
ux JTMHAMUKE u B3aUMOCBSI3H,
PYKOBOJACTBYACh  NpPUHLUIIAMH  HAY4YHOH
00BEKTUBHOCTH U HCTOPU3MA

YK-5.7 Ymeer dhopMHUpOBaThH u
apryMEHTHPOBAHHO OTCTaWBAaTh COOCTBEHHYIO
MO3UIMI0 10  pPa3IMYHBIM  MpodieMam
HUCTOPUH

VYK-5.8 YMeer moHuMaTh M aHAJIU3UPOBATH
MHPOBO33PEHUYECKUE, COIMAJIbHBIC u
WHAUBUAYaAJIbHbIE MPOOJIEMbl COBPEMEHHOM
YKU3HU

VYK-5.9 YMeer rpamMOTHO BECTH IHCKYCCHUIO,
apryMEHTHPOBAHHO OTCTanBaTh CBOIO
MO3UIMI0 10 3HAYUMBIM  (prtocohcKum
npobiieMaM COBPEMEHHOW KU3HHU, OMHPAsCh
Ha HapaOoTaHHBIH B wucTOopHH (unocodun
MaTepuan

YK-5.10 Ymeer KOHCTPYKTUBHO
B3aMMOJICIICTBOBATh C JIIOJIbBMU C Y4E€TOM
aHaJIM3a UX COIMOKYJIbTYPHBIX OCOOCHHOCTEH

B LENAX YCIIEUTHOTO BBIIIOJIHEHHS
poeCCUOHANIBHBIX 33124
YK-5.11 Bmageer mnpenacraBieHUsMH 00
HUCTOPUH KakK HayKe, OCHOBaMH
HUCTOPUYECKOTO MBIIIICHHUS
VK-5.12 Brnageer mnpenacrtaBieHusMu 00

OCHOBHBIX 3Tanax B UCTOPUU YEIOBEYECTBA U
UX XPOHOJIOTUHU

VK-5.13 Buageer  HaBbIKaMH
HUCTOPUYECKUX NCTOUHUKOB
VK-5.14 Bnageer HaBbIKaMu (Quiocopckon
KyJIbTYypbl JJISl  BBIPAOOTKH  CHCTEMHOTO
IIEJIOCTHOTO B3IJIs1/1a HA JEWCTBUTEILHOCTh

aHaJIi3a

Camoopranuzanusi ©
camopasBuTue (B TOM
qHcie

3I0pPOBLECOEPEIKEHHE)

YK-6. Cnocoben
YIPaBJISATh CBOUM
BpPEMCHEM,
BBICTpanBaTb u
peanru30BbIBAThH
TPACKTOPHIO
CaMOpa3BHUTHSI Ha
OCHOBC MIPUHIHIIOB
o0pazoBaHUs B

TeyeHHEe BCeH )KU3HUA

VK-6.1 3Haer counaibHO-IICUXOJIOTHYECKHE
TEXHOJIOTUH Pa3BUTHUS U CAMOPA3BUTHUS
VK-6.2 3HaeT CBOH JINYHOCTHEIE,
CUTyaTUBHBIC, BpEMEHHBIC U JAPYTUE PECypChl
U UX TIPEIeIb

VYK-6.3 YMmeeT minaHupoBaTh U peniaTh 3a1a4u
COOCTBEHHOTO poQeCCHOHATTEHOTO u
JTUYHOCTHOTO Pa3BUTHS

VK-6.4 VYMeer KpUTHYECKHM OIICHUBATh
3¢ (}HEeKTUBHOCTh HCMOJIH30BAHUS BpPEMEHU U
TIPYTUX pecypcoB npu pereHun
MOCTaBJIEHHBIX 3a/1a4

VK-6.5 Bnaneer npuemMaMu aHaign3a

COOCTBEHHBIX JEUCTBUI MpH YHpaBIeHUU
KOJJIEKTUBOM U MPU CaMOOpraHU3aluu
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VK-6.6 Bnageer IIPEIOCTABIEHHBIMU
BO3MOYKHOCTSIMM /111 IPUOOPETEHUST HOBBIX
3HaHUHI U HaBBIKOB

YK-7. Crnocoben | YK-7.1 3naer posib U 3HaueHHe (HU3UIECKOM
NOJJIEP/KUBATH KyJIbTYpbl B JKM3HU YEJIOBEKa M OOIIECTBa;
JOJIKHBIN YPOBEHb | BUABl (PU3MUYECKUX YIPaXKHEHUH; Hay4dHO-
duznueckoit [IPaKTUYECKUE OCHOBBI buznveckoit
IIOATOTOBJIICHHOCTH KYJIBTYpPBI U 310pOBOI0 00pa3a *KHU3HU
s obecnieuenus | YK-7.2  VYmeer mnoaiepKuBaTh JTOJDKHBINA
IIOJIHOLICHHON YpOBEHb (PU3UYECKON MOATOTOBIEHHOCTH VIS
COLIMAJIbHOU u | obecrieyeHns TMOJHOLUEHHON COIUATbHOH |
npodeccuoHaIbHON podecCHOHATIBHOM 1A TEIbHOCTH
JEATEeIIbHOCTH VK-7.3 VYmeer ucnonb3oBaTb  OCHOBBI
¢u3nueckoil KyJIbTypsl Jjsl OCO3HAHHOI'O
BbIOOPA 3/10pOBbeCOEpEraroIIuX TEXHOJIOTUIN €
Y4E€TOM BHEIIHUX ¥ BHYTPEHHHUX YCIOBUHI
peanuzanuu npodeccuoHanbHOM
JESATEIBHOCTH
VK-7.4 Bnageer cpeactBaMu M METOJaMU
YKpEIUICHUs 3J10pOBbA, ¢uznyeckoro
CaMOCOBEP-1LIEHCTBOBAHMUS; JOJIKHBIM
YpOBHEM (PU3HUECKON MOATOTOBICHHOCTH JUIS
oOecrieyeHHs TOJTHOLEHHOW COLMAJIbHON U
npo¢ecCHOHATIBHOM J1eITeIbHOCTH
be3omnacHocTh VK-8. Crnocoben | YK-8.1 3naer ocCHOBHBIE TeXHOC(EpPHBIE
KU3HEJEATECIIBHOCTH | CO3JaBaTh U | OIIACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH
IIO/ICPKUBATH B | YK-8.2 3naer xapakrep  BO3IEHCTBUS
MOBCEHEBHOM JKM3HU | BPEIHBIX M OMACHBIX (PaKTOPOB HA YEJIOBEKa U
u B | IPUPOJHYIO Cpely, METOAbl 3aIUTHl OT HHUX
npodeccuoHaIbLHON IIPUMEHUTEIBHO K chepe CBOEH
JeSITEIbBHOCTH podeccuoHaNbHON e TeIbHOCTH
Oezonacubie ycnoBus | YK-8.3 VYwmeer oOecneunBarh Oe3omacHble
KU3HEAESITEIbHOCTH u/uau  KoM(QopTHbIE yCIIOBUS TpyJa Ha
JUIS COXpaHeHHUs | paboyeM MecTe, B TOM YHCIE C IOMOIIbIO
PUPOIHON CpElbl, | CPENICTB 3aLIUTHI
o0ecrieueHus VK-8.4 VYmMeer BBIBIATH U YCTPaHATH
YCTOHYHMBOTO npo0sieMbl, CBsS3aHHbIE C  HapYyLICHUSIMU

pa3BuTHs 0O0IIeCTBa, B
TOM 4YHCJIE IIPU yTpo3e
" BO3HUKHOBEHUU
Ype3BbIYATHBIX
CUTyallUli M BOEHHBIX
KOH(JIMKTOB

TEXHUKU O€30MacHOCTH Ha paboueM MecTe
MIPUMEHUTETHEHO K cthepe cBOEH
npoecCHOHANBHOM e TENbHOCTH

YK-8.5 YMeer ocymecTBisITh ACHCTBUS IO
MPEIOTBPALIICHUIO YPE3BBIYANHBIX CUTYyaIIUN

VK-8.6 Bimageer 3akoHOIATEILHBIMH U
HOPMAaTUBHO-TIPABOBBIMU aKTaMH B 00JIaCTH
0€30ITaCHOCTH W OXPaHbBI OKPYKAOIIEH CPeIIbI
VK-8.7 Bnageer crocodbaMu U TEXHOJIOTUSIMU
3a0UTBl B YPE3BBIYAWHBIX CHUTYaIlUsIX W B
YCIIOBUSX BOGHHOTO BPEMEHHU

VK-8.8 Bnaneer HOHATUHHO-
TEPMHHOJIOTHYECKHM alaparoM B 00JIacTU
0e30macHOCTH

YK-8.9 Bnageer HaBbIkaMu paniMOHAIN3ALMU
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npo(ecCHOHALHON JIEATENBHOCTH C LEIbI0
obOecrieueHnss  0O€30IIaCHOCTM W 3aIUATHI
OKPYXAaIOIEH Cpebl
Nuxnro3uBHas YK-9. Cnocoben | YK-9.1 3naeT u mOHUMaeT OCOOCHHOCTH
KOMIIETEHTHOCTh HCIIOJIb30BaTh 0A30BbBIC | TOBEACHUS YJICHOB KOJUICKTUBA c
nedeKToIornyecKme OTPaHUYEHUSIMU TI0 3JI0POBBIO
3Hanus B coumanbHoi | YK-9.2  VYmeer  B3aumopeicTBoBaTh ¢
U npodecCHOHATbHON | YWiIeHAMU KOJUIEKTHBA C OTPaHUYEHUSMHU I10
chepax 310POBBIO
VK-9.3 Bnaneer npuemMamMu aHann3a
COOCTBEHHBIX JIeHICTBMI TpH OOIICHUU C
YJIeHaMU KOJUIEKTHBA C OTPaHUYEHUSMHU I10
3J10POBBIO
DKOHOMUYECKas YK-10. Cnocoben | YK-10.1 3HaeT OCHOBBI 3IKOHOMHYECKOM
Kyl1bTypa, B  TOM | IPUHUMATH KYJIBTYPBl, B TOM 4YHuClIe (PUHAHCOBOM
yucne  (uHaHcOBas | 000CHOBAHHbBIE IPaMOTHOCTH
rPaMOTHOCTh SKOHOMHUYECKHUE VK-10.2 Ymeer ucnonp30BaTh 3HAHUS OCHOB
pelleHus B Pa3jIMYHbIX | SKOHOMHUKH TMPH MPHHITUH OOOCHOBAHHBIX
obacTsax perieHuit B Ppa3InYHBIX obnacTsax
JKUZHENEATEIIbHOCTH JESITEIIbHOCTH
VK-10.3 Bnameer HaBbikKaMu  BbIOOpa
SKOHOMHUYECKH OOOCHOBAaHHBIX pEIICHUN B
Pa3IMYHBIX 00JIACTAX KUZHEIEATEIbHOCTH
I'paxxnanckas YK-11. Crnocoben | YK-11.1 3HaeT IIPaBOBbIE HOPMBI,
MTO3UIIMS dbopmMupoBaThH dbopMuUpyIOIIUE HETEPIIUMOE OTHOIICHUE K
HETEPIHUMOE KOPPYNIMOHHOMY TOBEICHUIO
OTHOULIEHHUE K | YK-11.2 Ymeer peaqn3oBbIBaTh HETEPIHUMOE
KOPPYMIIHOHHOMY OTHOILIEHUE K KOPPYNIIMOHHOMY OBEAECHUIO B
MTOBEJICHUIO pasIMYHBIX cepax NeaTeTbHOCTH
VK-11.3 Brnageer meronamu (opMHpPOBaHUS
HETEPITUMOTO OTHOIIICHUS K
KOPPYILHOHHOMY MOBEJICHUIO
4.2 OOwenpodeccnoHaJbHble KOMIIETCHIIMH BBIMMYCKHMKOB M HHAUKATOPbI HX
AOCTHKEHU S
HaumenoBanue
KaTeropuu Kon u naumenoBanne | Koj m HauMeHOBaHME MHIUMKATOPA JOCTUKEHUS
(rpymiel) OIIK OIIK
OIIK
EcrecTBenHo- OIIK-1. Crnoco6en | OIIK-1.1 3naeT TeopeTnyecKkre OCHOBHI OOIIEH
Hay4yHas U3y4arh, U HEOPraHWYeCKOM XUMHUU ¢  TOHHUMAET
MOATOTOBKA aHAIM3UPOBATh, TIPUHIIMAIIBI CTPOCHUST BEIIECTBA M MPOTEKAHUS
UCII0JIb30BaTh XUMHUYECKUX MTPOLIECCOB;
MEXaHWU3MBI OIIK-1.2. 3naer oOCHOBHI KiaccuuKauu
XUMHUYECKUX PEaKInii, | OpraHn4eckuX COeIMHEHUH, CTPOCHUE, CTIOCOObI
MIPOUCXOISIIIINX B | MOJMy4EHUS] 1 XUMUIECKHE CBOMCTBA PA3TUIHBIX
TEXHOJIOTHYECKUX KJIACCOB OPraHUYECKUX COEAUHEHUN, OCHOBHBIE
rporieccax U | MEXaHU3MBI MPOTEKAHUS OpraHUYECKHUX
OKPYKAIOIIEM  MHpe, | peaKIuid;
OCHOBBIBASICh Ha | OIIK-1.3. 3Haer OCHOBHBIC 3aKOHBl U
3HAHUSIX O CTPOEHHMH | COOTHOUIICHUS buznueckoit XUMUU
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BEILECTBA, Ipupoe
XUMHUYECKON CBSI3UM H
CBOMCTBAaX Pa3JIMYHBIX
KJIACCOB  XMMHYECKHUX
JJIEMEHTOB,
COCIMHEHUH, BEIIECTB
U MaTepUaJIoB

(XMMHYECKON TepMOAMHAMUKH, SJIEKTPOXUMHH,
XUMUYECKOH KHHETHKH, OCHOBBI  (Da3oBbIX
paBHOBECH W TIEPEXOJOB), CIOCOOBI UX
NPUMEHEHHUS Uil PEHICHUS TEOPETUYECKHX H
MPUKJIAMHBIX 33724, Poib (PU3UUECKOW XHMHH
KaK TEOPETHYECKOTO (PyHaMEHTa COBPEMEHHOM
XUMHUH U TIPOLIECCOB XUMUYECKON TEXHOJIOTUH;
OIIK-1.4. 3Haer OCHOBHBLIE 3aKOHBI U
COOTHOIICHUSI TEPMOAMHAMUKH MTOBEPXHOCTHBIX
SIBJICHUH, OCHOBHBIE CBOWMCTBA JHMCIIEPCHBIX
CHCTEM, OCHOBHBIC MCTOAbLI HCCIICIOBaHHS
MOBEPXHOCTHBIX  SIBIIGHUM W  JIUCIIEPCHBIX
CHCTEM;

OIIK-1.5 VYmMeer  BBINOIHATE  OCHOBHBIE
XUMHUYECKUE OTIEPALIHH;

OIIK-1.6 VYMmeeT HCIOIB30BaTh XHMHYECKHE
3aKOHBI, CIIPaBOYHbBIC JTAaHHEIC u
KOJIMYECTBEHHBIE COOTHOIICHHUS OPTaHMYECKHX
pEarceHTOB B OPraHUYECKUX pPEaKIMIX IS
penreHus mpodeccnoHaATBHBIX 33/1a4;

OIIK-1.7 VYmMeer mnporHo3upoBaTh BIIUSHUE
Ppa3IUYHBIX dbakTOpoB  Ha  XHMMHYECKOE
paBHOBecHue, Ha (a30BO€ paBHOBECHE, Ha
paBHOBECHE B pacTBOpax »dJEKTPOJIUTOB, Ha
noTeHIan 31ekTpoaoB U D/[C raapBaHHYECKUX
9JIEMEHTOB, Ha HampaBJIC€HHE U CKOPOCThH
XAMHYECKHUX pEaKIInii; COCTaBJIATH
KUHETUYECKHUE YpaBHEHUS Ui KHUHETUYECKU
MPOCTHIX peaxuui, KJIacCU(UITUPOBATH
9JEKTPOABl M DJIEKTPOXMMHYECKHE  IIeIH,
MOJIb30BAaThCA CIPABOYHOM JIUTEPATypol MO
(buznIecKoi XUMHH;

OIIK-1.8 VYmMeer mnpoBOAWUTH pacyeTbl C
HCIIOJIL30BAHUEM  OCHOBHEIX  COOTHOIICHUMN
TEPMOJMHAMUKHA TIOBEPXHOCTHBIX SBJICHUN U
pacyeTsl OCHOBHEIX XapaKTEPUCTHK
JUCIIEPCHBIX CUCTEM;

OIIK-1.9 Bnageer TeOpeTHYECKUMU METOJIaMU
OMHUCaHUsl CBOMCTB TPOCTBIX M  CJIOXKHBIX
BEILIECTB HA OCHOBE DJIEKTPOHHOTO CTPOEHUS MX
aTOMOB M mnoJoxeHus B Ilepuoanueckoit

cucTeMe XUMHYECKHUX 3JIEMEHTOB,
JKCIIEPUMEHTAIBHBIMA METOJAMH OIPEIEIICHUS
(buzmgecKkux " XUMHYECKUX CBOWCTB

HEOPraHUYECKUX COCAMHEHUH.

OIIK-1.10 Bmameer 3KcnepUMEHTaTIbHBIMU
METOJaMU OPraHMYECKOTO CHUHTE3a, METOJaMU
OYUCTKH, OMNpeAeNeHUs (U3HUKO-XUMHUIECCKUX
CBOICTB H YCTaHOBJICHUS CTPYKTYpPBI
OpPTraHUYECKHUX.

OIIK-1.11 Bnageer HaBbIKaMU MPOBEICHUS
TUTIOBBIX (DM3UKO-XMMHUYECKUX UCCIEIOBAaHUHN U
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HaBBIKAMHU PELICHHS TUIOBBIX 3a/a4 B 00JacTH
XUMUYECKON TEPMOJIMHAMUKH, (bazoBbIX
paBHOBECHI u (ba3oBbIX [IEPEXO/10B,
3JEKTPOXUMHH, XUMUYECKON KUHETHKHU.

[Tpodeccuonanphas
METO/10JI0TUs

OIIK-2. Cnocoben
UCTIOJIb30BaTh
MaTeMaTHYECKHE,
¢busnveckue, GU3NKO-
XUMHAYECKHE,
XUMHYECKHE METOIBI
JUIsL PEIICHUs 3a1a4
npodeccuoHanbHON
JeSITeIbHOCTH

OIIK-2.1 3naet ocHOBHI U] GEepeHITHATBHOTO U
WHTETPATBHOT0 HCYUCIICHUS,
nudepeHIMaTbHBIX YPaBHEHUH, TEOPUN
BEPOATHOCTEN U MATEMATUUYECKON CTaTUCTUKHU
OIIK-2.2 3HaeT MaTeMaTHYeCKHE TCOPUHU U
METO/IbI, JISKAIINE B OCHOBE MAaTeMaTHUECKUX
MoJeiei

OIIK-2.3 3HaeT TeXHUYECKHE U MPOTPaMMHbBIE
CpeICTBa peanu3aui HHPOPMAIIMOHHBIX
TEXHOJIOTHI, OCHOBBI PA0OTHI B JIOKAIBHBIX H
IJI00ANBHBIX CETSIX, TUIIOBBIE YUCIICHHBIE
METO/IbI pEIICHHS] MAaTEMAaTUIECKHX 33/1a4 U
QITOPUTMBI UX pean3aluu

OI1K-2.4 3HaeT pu3znyecKrue OCHOBBI MEXaHHKH,
(bu3ukM KonebaHuii U BOJIH, DJIEKTPHUUECTBA U
MarHeTu3Ma, JEKTPOANHAMUKH,
CTaTHUCTUYECKON (PU3UKU U TEPMOJIUHAMUKH,
KBaHTOBOH (PH3UKHU

OI1K-2.5 Ymeer npoBoAUTH aHaIu3 GyHKIIHHA,
pelaTh OCHOBHBIC 331a4l TEOPUH BEPOSITHOCTH
U MaTeMaTUYEeCKOW CTATUCTHKH, peliaTh
YpaBHEHHUS U CUCTEMBI TU(PepeHInanbHbIX
ypaBHEHUU TPUMEHUTEIHHO K PealbHbIM
mporeccam, MPUMEHSTh MaTeMaTHIECKIe
METOJIbI TIPH PEHICHUH TUTTOBBIX
npodeccnoHaNbHbIX 3a1a4

OIIK-2.6 Ymeet paboTaTh B Ka4eCTBE
MOJTE30BATEIS IEPCOHALHOTO KOMITBIOTEPA,
UCIIOJIb30BaTh YUCIIEHHBIE METOJIBI JJIsI
peIIeHHsI MaTeMaTHIEeCKUX 3a/1a4,
UCIIOJIb30BaTh SI3bIKU U CUCTEMBbI
MPOTPaMMHUPOBAHUS JIJIsl PETLICHHSI
npogeccHOHABHBIX 3a/1a4

OI1K-2.7 YMeer peiaTh THUIOBBIE 334a4H,
CBSI3aHHbBIE, CBA3aHHBIE C OCHOBHBIMHU
pazaenamu (PM3HKH, UCTIOJIE30BaTh (PH3HUECKHUE
3aKOHBI IPU aHAJIM3€E U PELIeHUH IpodieM
npo¢eCCHOHATBHON IEATETLHOCTH

OIIK-2.8 YMeeT HCII0NIb30BaTh XUMUYECKHE
3aKOHBI, TEPMOJMHAMUYECKHE CIIPAaBOYHBIE
JTAaHHBIE U KOJMYECTBEHHbIE COOTHOIICHUS
o0rIelt 1 HeOPraHWIECKOH XUMHH IS PEIICHUS
npodeccHOHANIBHBIX 3a/1a4
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OI1K-2.9 Bnaneet ocHoBaMu
(yH1aMEHTaIbHBIX MaTEeMaTHYECKUX TEOPHU U
HaBBIKAMHU UCIIOJIb30BAHUS MaTEMATUYECKOTO
anmnapara; MeToJaMH CTaTUCTHYECKON
00paboTkK HHPOPMALIUT

OI1IK-2.10 Bimageer MmeToaMu OMCKa U
oOMeHa nHpopMaIueil B ri1o0abHBIX U
JOKAJIbHBIX KOMIBIOTEPHBIX CETSX,
TEXHUYECKUMHU U TIPOTPAMMHBIMU CPEJICTBAMU
3aIuThl HHQOPMAITUU TIPH paboTe ¢
KOMITBIOTEPHBIMU CUCTEMaMH, BKITIOYAs
IpPUEMbI AHTUBUPYCHOM 3aIIUThHI

OIIK-2.11 Brnageer MeTo1aMU MPOBEICHUS
(bu3MUecKUX U3MEPEHUN, METOAaMH
KOPPEKTHOM OLIEHKU IOTPELIHOCTEN ITPU
IpOBeJCHUH (PU3NUECKOT0 IKCIIEPUMEHTA

Ananranus K
MIPOU3BOJACTBEHHBIM
YCIOBUSAM

OIIK-3. Croco0OeH
OCYIIECTBIISTh
npodeccuoHaIbHYI0
NIeITEIbHOCTD c
y4EeTOM
3aKOHOJATEJILCTBA
Poccuiickoit
Oenepaiui, B  TOM
yyciie B 00JacTH
SKOHOMHMKH u
SKOJIOTHH

OIIK-3.1 3HaeT OCHOBBI POCCHIICKOM TIPaBOBOM
CUCTEMBI M POCCHIICKOTO 3aKOHOATENhCTRA,
IIPABOBbIE U HPABCTBEHHO-ITUYECKUE HOPMBI B
cdepe nmpodeccnoHanbHOM 1eATENTbHOCTH
OIIK-3.2 3HaeT nmpaBoOBbIE HOPMHI,
perynupyroiirue OTHOIIEHHE YeJIOBeKa K
YeJI0BEKY, 00ILECTBY, OKpY KarolLleil cpeze
OIIK-3.3 3HaeT OCHOBBI aIMUHHCTPATUBHOTO,
TPYAOBOI'O U TPa’kJJaHCKOT'O 3aKOHO/1aTENbCTBA
OI1K-3.4 3HaeT OCHOBHBIEC KATETOPHH U 3aKOHbI
SKOHOMMKU

OIIK-3.5 3HaeT 0CHOBBI SKOHOMHYECKOM
NEeSTENIbHOCTH MPEANPUSATHS, €r0 CTPYKTYPY U
0TpacieBylo ceun(uKy; KIacCUPUKAIHIO
MIPEANPUATHI 110 IPaBOBOMY CTaTyCy
OI1K-3.6 3HaeT moka3aTesu UCIOIb30BaHUS
MIPOU3BOJICTBEHHBIX PECYPCOB U

3¢ (EKTUBHOCTH JIEATETBHOCTH MPEIIPUATUSL
OIIK-3.7 3HaeT conepkaHue ITarnoB
pa3paboTKy OnepaTUBHBIX IJIAHOB PaOOTHI
MEPBUYHBIX TPOU3BOJCTBEHHBIX
MOJIpa3IeJICHUI

OIIK-3.8 3HaeT (akTopsl, onpeaestomue
YCTOMYMBOCTh OHOC(hEpHl, XapaKTEPUCTUKH
BO3pAacTaHMsI aHTPOIIOT€HHOT'O BO3AECHCTBUS Ha
MIPUPOY, I100aTbHBIE TPOOIEMBI SKOJIOTUU U
MPUHLHUIIBI PAIIMOHATIBHOTO TPUPOOOIB30Ba-
HUS, METOJIbl CHU)KEHHUS XO35IIICTBEHHOTO
BO3/IeHiCcTBUS Ha OHochepy, OpraHu3auOHHbIE
Y TIPABOBBIE CPEICTBA OXPaHbl OKPYXKAIOIIeH
Cpeabl, ClocOObl TOCTUKEHUSI YCTOWIMBOTO
pa3BUTHA

OIIK-3.9 YMeeT HCIIONIb30BaTh U COCTABIISATH
JIOKYMEHTBI ITPaBOBOI0 XapakTepa,
OTHOCALINECS K TPOpecCHOHATBHOM
JeSITeNIbHOCTH, IPEANPUHUMATh He00X0IMMbIe

18




Mepbl K BOCCTAHOBJIICHUIO HAPYIICHHBIX TIPaB
OI1K-3.10 YMeet peann3oBbIBaTh MpaBa u
CBOOO/IBI YEJIOBEKA M TPAKJAHIHA B PA3TTUIHBIX
chepax KU3HEALATETLHOCTH

OIIK-3.11 YMeeT ucroan30BaTh 3HAHUS OCHOB
SKOHOMUKH MPU PEIICHUH MPOU3BOICTBEHHBIX
3aja4

OI1K-3.12 YMeeT oCyIIecTBIATh B 00IIEM BUIE
OIICHKY aHTPOTIOTEHHOT'O BO3/ICHCTBUS Ha
OKPY’KAIOIIYIO CPEAy C YIETOM CIIeU(PUKH
MPUPOTHO-KIMMATHYECKUX YCIOBUI

OI1K-3.13 YMeeT ucConb30BaTh HOPMaTHUBHO-
MIPABOBBIE AKTHI MTPH Pa0bOTE C IKOJIOTUICCKON
JTIOKYMEHTaIUen

OIIK-3.14 BnageeT OCHOBaMHM XO035ICTBEHHOIO
1 9KOJIOTHYECKOTO TpaBa

OIIK-3.15 YmMmeer npoBOIUTH TEXHUKO-
SKOHOMHUYECKHUM aHAIIN3 HHKEHEPHBIX PEILICHUI
OIIK-3.16 Biageer merogamu pa3paboTKu
MIPOU3BOJICTBEHHBIX MPOTPAMM H IIJIAHOBBIX
3a/IaHUH JIJ1s1 IEPBUYHBIX TTPOU3BOCTBEHHBIX
MOJIpa3IeJICHUI

OIIK-3.17 Biageer HaBbIKaMH BbIOOpA
9KOHOMHYECKHA 0OOCHOBAHHBIX PEIICHUH C
Y4€TOM MMEIOIIUXCS OTPaHUYCHH

OI1K-3.18 Brnageetr MmerogamMu BEIOOpA
palMoOHAIBHOTO CII0CO0a CHUKCHUS
BO3JEHCTBUS HA OKPYXKAIONIYIO CPEAY

WNnxenepHas u OIIK-4. Crniocoben | OIIK-4.1 3HaeT OCHOBBI TEOpPUHM IEpPEeHOCca
TEXHOJOruueckas | o0ecreuuBarhb UMITyJIbCA, TeIJla W  MacChl, MPUHLUIBI
MOJrOTOBKA IIPOBEJICHUE ¢bu3nveckoro MOJIETTUPOBaHUs XUMHKO-
TEXHOJIOTUYECKOTO TE€XHOJOTHYECKUX  TPOIIECCOB; OCHOBHbIE
npoiiecca, YPaBHEHHUs [BHXEHHUS JKMJIKOCTEH; OCHOBBI
HCII0JIb30BaTh TEOpUU  TEIUIONEPENAayd; OCHOBBI  TEOPHH
TEXHUYECKHUE CpEJCTBa | Maccomepenayd B CHUCTEMax cO CBOOOJHON u
JUIS KOHTPOJIs | HEMOJIBUKHOM rpaHuLel pa3zaena ¢a3; TUIIOBbIE
apaMeTpoB MIPOLIECCHI XUMHUYECKON TEXHOJIOTHH,
TEXHOJIOTUYECKOIO COOTBETCTBYIOILIME anmapaTtel M METOIbl HX
npoiecca, CBOICTB | pacuera
celpbst U roToBoii | OIIK-4.2 3Haer METO/bI IIOCTPOEHUS
MIPOYKLINH, SMIUPHUUYECKUX (CTATUCTUYECKUX) U (PU3UKO-
OCYIIECTBIIATh XUMHYECKHUX (TeopeTHuecKux) Mojieen
U3MEHEHHE XUMHKO-TEXHOJOTHYECKHUX MPOLIECCOB
[1apaMeTpoB OIIK-4.3 3HaeT MeTOIbl ONTUMHU3ALUN XUMHUKO-
TEXHOJOTHYECKOTO TEXHOJOTMYECKHUX MPOLIECCOB C MPUMEHEHHEM
nporecca IpU | SMIIUPUUECKUX  W/WIH  (PUBHKO-XUMHUECKUX
H3MEHEHNU CBOMCTB | MOaenen
CBhIPbS OIIK-4.4 3HaeT OCHOBHBIE MIPUHLIMIIBI
OpraHM3ali XMMUYECKOTO MPOU3BOJACTBA, €r0
nepapxu4ecKon CTPYKTYpBI; oOmue
3aKOHOMEPHOCTH  XMMHYECKHUX  TPOIECCOB;
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OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA
OIIK-4.5 3Haer OCHOBBI TEOpWUHU IMpoIecca B
XUMHYECKOM peaxrope, METO/I0JIOTHIO
UCCIICIOBAaHMUs ~ B3aMMOJEHUCTBUS  IPOLIECCOB
XUMUYECKUX  IPEBPALCHUA U SBJICHHUU
IepeHoca Ha BCEX MAacUITa0HBIX YPOBHIX,
METOJMKY BbIOOpa peakropa U  pacdera
nporecca B HEM; OCHOBHBIE pEaKLMOHHBIE
MpOLECChl U PEAaKTOpPbl  XMMHUYECKOH U
He(PTEXMMHUYECKON TEXHOJIOTHU

OIIK-4.6 3Haer OCHOBHBIC MOHATUS TEOPHU
yIpaBJIEHUS] TEXHOJIOIMYECKMMHU IIPOLIECCaMU;
CTaTMYECKHE U JTUHAMHYECKHE XapaKTEPUCTUKU
O0OBEKTOB U 3BEHbEB YIPABJICHUS; OCHOBHBIE
BUJIbl CUCTEM aBTOMAaTHUYECKOI'O PEryIupOBaHUS
U 3aKOHbl YNPABJICHUS; THUIIOBBIE CHCTEMBI
ABTOMATUYECKOT0 YIPABJICHUS B XUMHYECKON
IPOMBIIUIEHHOCTH;  METOABl U  CpelCTBa
JIMarHOCTUKHU u KOHTPOJIS OCHOBHBIX
TEXHOJOTMYECKUX ITapaMeTpOB

OIIK-4.7 VYmeer ompenenirts  XapakTep
JBUKEHMSI KMJIKOCTEH M TIa30B; OCHOBHBIE
XapakTEepUCTUKH  IPOLECCOB  TEmIo- |
Maccollepeiadyl; pacCuuThIBaTh MapaMeTpbl U
BBIOMpATh  anmaparypy AJds8  KOHKPETHOTrO
XUMHKO-TEXHOJIOTHYECKOI0 IIporecca

OIIK-4.8 VYmeer paccuMThIBaTb OCHOBHBIE
XapaKTepUCTHUKHM  XMMHMYECKOTo  Ipolecca,
BBIOMpATh PAllMOHAIBHYIO CXEMY NPOU3BOCTBA
3aJlaHHOTO TPOAYKTa, OIEHUBAaThb TEXHOJIO-
ITMYECKYI0 3((PEKTUBHOCTh POU3BO/ICTBA
OIIK-4.9 VYwmer BbBIOpaTh THII peEaKTOpa H
paccuMTaTh TEXHOJOIMYECKHE IMapaMeTphl IS
3aJIaHHOTO TIpOLEcca; ONPEAENTUTh MapaMeTphbl
HawIydllell  opraHuM3anMM  Ipouecca B
XUMHYECKOM PEaKTOpe

OIIK-4.10 VYmeer onpeaensiTb OCHOBHBIE
CTaTMYECKHE U TUHAMHYECKHE XapaKTepUCTUKU
00BEKTOB; BBIOMpATh PAIMOHAIBHYIO CHCTEMY
perylupoBaHMsl TEXHOJIOTMYECKOTO IIpOIecca;
BbIOMPATh KOHKPETHBIE THUIBI MPHUOOPOB LIS

JTMarHOCTUKHU XUMHUKO-TEXHOJIOTUYECKOTO
mporecca

OIlK-4.11  VYmeer  mOpUMEHSTb  METOJBI
BBIYHUCITUTEIBHON MaTeMaTUKU U
MaTeMaTH4eCKOn CTaTUCTUKU JUTSE

MOJIETUPOBAaHUS M  ONTUMHU3ALUU  XUMHUKO-
TE€XHOJOTHYECKHUX MPOIIECCOB
OI1K-4.12 Bnaneer MeTOoJIaMU
TE€XHOJOTHYECKHX PAcUeTOB OTAENbHBIX Y3JI0B
XUMHUYECKOT0 000PYA0BaHUS
OI1K-4.13 Bnaneer npaBujaMHi M CTaHIapTaMu
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pa3paboTku cXeM
TEXHOJOTHYECKHX TPOIIECCOB
OIlK-4.14 Bnaneer MerojaMu pacuera u
aHaJIM3a MPOIECCOB B XUMHUYECKHX pPEaKTopax,
OTIpe/CNICHUs] TEXHOJOTUYECKUX TIOKa3aTesel
mporecca; METOJaMH BbIOOpa XHMHYECKUX
peaKTopoB

OIIK-4.15 Bmameer MerogamMu yIpaBleHUS
XAMHMKO-TEXHOJIOTUYCCKUMHA ~ CHUCTEMaMUu |
METOIaMH peryJIMpOBaHUS XHUMHKO-
TEXHOJOTHYECKHUX TPOIIECCOB

OIIK-4.16 Bnageer mnakeTamMu MPUKIAJIHBIX
mporpaMM Ui MOJCTHPOBAHUS  XUMHUKO-
TEXHOJOTMYECKHX TPOIIECCOB

aBTOMaTUu3alnuu

Hayunsle
UCCJICIOBAHUS
pa3paboTKu

u

OIIK-5. CnocobeH
OCYIIIECTBIIATh
IKCIIEPUMEHTAIbHBIC
HCCJICI0OBAHMS u
HCIIBITAHUS o
3aJJaHHOM  METOJUKE,
MIPOBOJIUTH
HaOJIFOEHUS u
U3MEPEHHUS C Yy4ETOM
TpeOOBAaHUN  TEXHHKH
0e30IacHOCTH,
o0pabaTbIBaTh u
UHTEPIPETHPOBATH
SKCIIEPUMEHTAIbHBIC
JTAHHBIE

OIIK-5.1 3HaeT OCHOBHBIE METOJBI U IMPHUEMBI
npodooTdOpa u poOONOATOTOBKH
AHATM3UPYEMBIX O0BEKTOB, METOBI Pa3cIICHUS
Y KOHIICHTPUPOBAHUS BEIIECTB

OIIK-5.2 3Haer TEOpPETUYECKHE OCHOBBI H
MPUHIIMITBI XUMUYECKUX U (PU3UKO-XUMHUUYECKUX
METOJIOB  aHajim3a — JJICKTPOXHUMHUYECKUX,
CHEKTPAJbHBIX, XPOMOTOIpahUIECKUX

OIIK-5.3 3maer wMeToasl WACHTU(UKAINAN
MaTEeMaTHYECKUX OMHCAHUM TEXHOJIOTUYECKUX
MPOILIECCOB HA OCHOBE JKCIEPUMEHTAIBHBIX
JTAHHBIX

OIIK-5.4 Ywmeer BbIOpaTh METOJ aHaIM3a MIJis
3aJlaHHOM aHAIUTUYECKOM 3a7a4u

OIIK-5.5 VYMmeer MIPUMEHSATH METO/IbI
BBIUMCITUTETHHOM MaTeMaTHKU u
MaTeMaTHYeCKOM CTATUCTHKU JJs 00paboTKH
PE3yNbTAaTOB SKCIIEPUMEHTA

OIIK-5.6 Bmageer mMeromamMpu MaTeMaTHYECKOMH
CTaTHUCTUKH N1  00pabOTKH  pPe3yIbTaToB
AKTUBHBIX U MAaCCUBHBIX SKCIIEPUMEHTOB
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3agaua } OBLEKT HIH OBIACTE Ko u Kon u nHaumeHnoBanue (mpodeccronanbHbBIN
npodeccnoHaTBEHOM WHJIUKaTOpa JOCTUKEHUS CTaHAapT, aHAIU3 OIBITA)
3HaHUSA HanMmeHoBanue [1K
EATEILHOCTH TIK O060011EeHHBIE TPYAOBBIC
byHKIIMN
Tun 3aga4 npodecCHOHaTbHOM AesITeIbHOCTH: TEXHOJIOTHUYECKHMA
Beinonuenue - XMMUYECKOE, XUMUKO- ITIK-1 Cnocoben ITK-1.1 3HaeT nopsaok Amnanu3s TpeOoBaHU K
(byHIaMeHTAJIbHBIX U TEXHOJOTHYECKOe OCYIIECTBIISATh OpraHu3anuy, npodeccuoHanbHbIM
MPUKJIATHBIX padboT MIPOU3BOICTBO TEXHOJIOTHYECKUH TIPOLIeCcC | TUIAHUPOBAHUS U KOMITIETCHIIMSIM,
MTOMCKOBOTO, B COOTBETCTBHH C MIPOBEICHUS MPEIbSBISIEMBIM K
TEOPETHYECKOTO 1 - CKBO3HBIC BUJIbI pEriiaMeHTOM U TEXHOJIOTHYECKOTO BBIITYCKHUKAM HaIpaBJICHUS
AKCIIEPUMEHTAILHOTO npodeccuoHanbHOM MCIIOJIb30BaTh TEXHUYECKUE | Tpolecca MOJATOTOBKU Ha PHIHKE
XapaxkTepa ¢ HeJbIo JIESTeTLHOCTH B Cpe/CTBa JIJIsl U3MEPECHHUS [IK-1.2 Ymeer Tpynaa, 06001eHne

ONpeeIeHUs TEXHUYECKUX
XapaKTEPUCTUK HOBOMN
TEXHUKH, & TAKKE
KOMILIEKca padoT 1o
pa3paboTke
TEXHOJIOTMYECKOU
JOKYMEHTaluu

MIPOMBINIUICHHOCTH (B cepe
OpraHu3aIiK U TPOBEICHHS
HAYYHO-
UCCIIEIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B o0nactu
XUMHYECKOTO U XUMUKO-
TEXHOJIOTUIECKOTO
IPOM3BOJICTBA).

OCHOBHBIX TAPAMETPOB
TEXHOJIOTHYECKOTO
npo1ecca, CBOMCTB ChIPbS U
MPOAYKIUH

HCII0JIB30BAaTh TCXHHUYCCKHEC
CpeacTBa ajid U3MCPCHUSA
OCHOBHBIX ITapaME€TPOB

TEXHOJIOTHYCCKOTO
IIpolLIeCcca, CBOMCTB ChIPbS U
MPOIYKIIUH

I1IK-1.3 BmageeTr HaBBEIKAMH
OCYIIECTBIISTh
TEXHOJIOTHYECKUN Tpolecc
B COOTBETCTBUH c
perjiiaMeHToM

3apy0eKHOTO OTbITA,
MIPOBE/ICHUS] KOHCYIbTAIUN
C BEAYIIUMH
paboToaTensMu,
00BETMHEHUSMU
paboTojaTenei oTpaciu, B
KOTOPOH BOCTpeOOBaHBI
BBIITYCKHHUKH B paMKax
HanpaBJIeHUs MOATOTOBKH.
[TpodeccuonanbHbIn
crannapt «Crenuantmct mno
HAy4YHO-
HCCIIeI0BaTEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUAM
pa3paboTkam»,
YTBEPKICHHBIN TPUKA30M
MunucTepcTBa Tpyia u
COITMAJIbHOM 3aIIUTHI
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Poccuiickoit ®enepanuu ot
04.03.2014 Ne 121 #,
O06o0mienHas TpyaoBas
byHKIHS

C. IlpoBenenue Hay4HO-
UCCIIEIOBATEILCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pazpaboToK.

C /01.6. OcymecTBicHme
HAYYHOTO PYKOBOJICTBA
MIPOBEICHUEM
UCCIICIOBAHHIA IO
OTACTHHBIM 33/1a9aM
(ypoBeHb KBaU(PUKAITIH —

6)

Brimonnenue
(byHIaMEHTAIBHBIX U
MPUKIAIHBIX PaboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
XapakTepa ¢ LEeJbIo
ONpEACIICHUSI TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKXKE

- XIMHU4ecKoe, XUMHKO-
TEXHOJIOTHYECKOE
HPOH3BOCTBO

- CKBO3HBIE BUJIBI
npodecCuoHATbHON
JESITEIbHOCTH B
MPOMBINIUIEHHOCTH (B cepe
OpTaHHU3aIMH U TPOBEICHUS
HAy4YHO-

[IK-2  TotoB  wu3yuaTh
HAy4YHO-TEXHUYECKYIO
UH(pOpMaLHIO,
OTEYECTBEHHBIN "
3apyOeXHBI  ONBIT IO

TEMATUKE NUCCICIJOBAHUSA

[1K-2.1 3naer nopsaok
BBICTPAUBaHUs JTOTMUECKUX
B3aMMOCBA3EH MEKIY
pa3IMYHbIMU
JUTEPaTypHBIMU
MCTOYHUKAMU

[TIK-2.2 Ymeer
OCYIIECTBIISATH IIOUCK,
00paboTKy U aHAIU3
Hay4YHO-TEXHUYECKON

Ananu3 TpeOoBaHUit K
pohecCHOHATLHBIM
KOMIICTCHIIHSIM,
NpEABABIACMEBIX K
BBIITYCKHUKAM HaIPaBJICHHS
MMOATOTOBKH HA PBIHKE
Tpyna, 06001IeHne
3apyOeKHOTO OMBITA,
MIPOBE/ICHUST KOHCYJIbTAIUN
C BEYLIUMHU

KOMILIeKca paboT 1o UCCIIEI0BATEIBCKUX U uHpopManuu 1o npoduiaro | padboTomarensMu,
pazpaboTke ONBITHO-KOHCTPYKTOPCKHUX BBITIOJIHSIEMON padoThI, B 00BbETMHEHUSAMU
TEXHOJIOTMYECKOU pabot B o0Onactu TOM 4YHCJIe C IPUMEHEHUEeM | paboTojaresei oTpaciu, B
JNOKYMEHTALUN XUMHYECKOTO U XUMHUKO- COBPEMEHHBIX TEXHOJIOTUH | KOTOPOM BOCTpeOOBaHbI
TEXHOJIOTMYECKOTO I1K-2.3 Biageer HaBbIKaMU | BBITYCKHHUKHU B paMKax
IIPOU3BO/JICTBA). oOpallleHHss ¢ Hay4yHOM U | HampaBJIEHUS MOJTOTOBKHU.
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TEXHUYECKOU JIUTEPATypOi

[TpodeccrnonanbHbIM
cranaapt «Crenuaimct mno
Hay4JHO-
HCCIIEN0BATENLCKAM U
OTIBITHO-KOHCTPYKTOPCKHUM
pazpaboTKamy,
YTBEPKICHHBINA IPUKA30M
MuHucTepcTBa Tpyaa u
COLIMAJIbHOM 3aIIIUThI
Poccuiickoit denepaiuu oT
04.03.2014 Ne 121 #,
O60061eHHas TpynoBas
byHKIUSA

C. IlpoBenenuie Hay4yHO-
HCCIIEIOBATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboToK.

C /01.6. OcymiecTBieHue
HAy4YHOTO PYKOBOJICTBA
MIPOBEJICHUEM
HCCIICTOBAHUM 110
OTJENBHBIM 3a/1a4aM
(yposensv Keanugurkayuu —

6)
Beimonuenune - XMMU4€ECKO€E, XUMHKO- ITK-3 Cnocoben npooauth | [1K-3.1 3HaeT ocHOBHBIE AHanu3 TpeboBaHM K
(byHIaMEHTaJIBHBIX U TEXHOJIOTUYECKOE aHaJU3 ChIPbs, MAaTEpPHAJIOB | IPUHLIUIIBI, METOIbI U npo¢ecCHOHATIBHBIM
MPUKJIaJHBIX paboT IIPOU3BOJICTBO M TOTOBOM  MPOAYKIUH, | GOPMBI KOHTPOIIS KOMITETEHIIHSIM,
IIOMCKOBOTO, - CKBO3HBIE BUJIbI OCYILIECTBIISATh OLIEHKY | TEXHOJIOIMYECKOTO PEIbBIAEMBIX K
TEOPETUYECKOTO U npodeccuoHanbHOM pe3yJIbTaTOB aHATN3a Ipolecca U KauecTna BBIITYCKHUKAM HarpaBiIeHUs
HKCHEPUMEHTAIBHOTO JeSITeIbHOCTH B POAYKIUH MOJITOTOBKU Ha PHIHKE
XapakTepa ¢ MebIo MPOMBINIUIEHHOCTH (B cepe [1K-3.2 YmeeT o1ileHuTh u Tpyna, 06001eHne
OIpeJIeNIeHUs] TEXHUYECKUX | OpraHMu3alliy U MPOBEACHUS MHTEPIPETHPOBATH 3apy0e’KHOT0 OIBITA,

XapaKTEPUCTUK HOBOM

Hay4HO-

ITOJIYYEHHBIE PE3YIIbTaThI

IMPOBCACHUA KOHCYJILTaHI/IfI
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TEXHUKH, & TAKXKE
KOMILIeKca paboT 1o
pa3paboTke
TEXHOJIOTUIECKOM
AOKYMCHTAaIUU

HCCIICIOBATEILCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pabot B obsiactu
XUMHYECKOTO ¥ XUMHKO-
TEXHOJIOTHIECKOTO
MIPOU3BOJICTBA).

IIK-3.3 Baaneer
COBPEMEHHBIMU  METOJIaMH
aHajIu3a CBIpb,
MaTepualioB M  KadyecTBa
TOTOBOM MPOIYKIIMU

C BEIyLIUMH
paboTonaTensimMu,
00BETMHEHUSIMU
paboTonaTeneit orpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaNpaBJICHUS TOATOTOBKH.
[TpodeccnonanbHbIN
crarnapt «Crenuanmct mo
Hay4YHO-
MCCIIEIOBATEIIBCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKACHHBIN PUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIbHON 3aIUTHI
Poccuiickoit ®denepanuu ot
04.03.2014 Ne 121 H,
O06o0mennas TpyaoBast
byHKIISA

C. IlpoBenenue Hay4yHO-
HCCIIEI0BATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboToK.

C /01.6. OcymectBiieHne
HAYYHOTO PYKOBOJICTBA
IIPOBE/ICHUEM
HCCIIE0BAHUM 11O
OTJENbHBIM 3a7auaM

(yposenv Keanugukayuu —
6)

Beinonuenue
GyH1IaMEHTAJIbHBIX U

- XI/IMI/I‘ICCKOC, XHUMHUKO-
TCXHOJIOTHYCCKOC

[1K-4 CriocobeH BbIOMpaThH
METOJI HAyYHOTO

[1K-4.1 3uaer
COBPEMEHHBIE IMOJIXO0JIbI K

AHanu3 TpeGoBaHHIA K
poheCCHOHATHHBIM
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MPUKIIAAHBIX paboT
MTOMCKOBOTO,
TEOPETUYECKOTO
AKCIIEPUMEHTAJILHOTO
XapaxTepa ¢ LeIbI0
oTpeieNieHUs] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHHKH, a TAKKe
KOMIUIEKCa paboT 1o
paszpaboTke
TEXHOJIOTMYECKOU
JOKYMEHTAIluU

MIPOU3BOJICTBO
- CKBO3HBIE BUBI
npohecCHOHATLHOM
NEeSITeTIbHOCTH B
MIPOMBINIIICHHOCTH (B cepe
OpraHu3aIiK U TPOBEIICHHSI
HAy4YHO-
UCCIIEIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pabot B obyiactu
XUMHUYECKOTO U XHMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/ICTBA).

HCCICA0BAHUS, HCXOAS U3
KOHKPETHBIX 3a7ad,
OpraHU30BBIBATH €TO
OCYIIECTBJICHUE U
aHAJIM3UPOBATH PE3YJILTATHI
c

HCIOJIb30BaHUCM
COBPEMEHHBIX METOIOB
00paboOTKH JaHHBIX,
0hOPMIIATH MOTYyUCHHBIC
pe3ynbTaThl B BUJIE OTYETA,
HAy4YHOU MyOIUKalUH,
JIOKJIa7a, TOTOBUTH (10T
PYKOBOJICTBOM) JIOKYMEHTBI
K IIaTEHTOBAHMIO,
0(OPMIICHUIO HOY-Xay

HAyYHOMY HCCIIEIOBAHUIO
[1K-4.2 Ymeet opopmisaTs
MOJIy4YEHHBIC PE3yJIbTAThI B
BHJIC OTYETa, HAYYHOU
myOIMKaIuy, T0KIa1a
[1K-4.3 Bnaneer
COBPEMEHHBIMH METOJIaMU
00paboTKH JaHHBIX

KOMIIETEHIIHSIM,
HPEABSIBISIEMBIX K
BBIITYCKHUKAM HalPaBICHUS
MOJrOTOBKH Ha PHIHKE
Tpyna, 06001IeHne
3apy0eXHOTO OMBITA,
MIPOBE/ICHUS KOHCYIbTAUN
C BEAYIIUMHU
paboToaTensamu,
00bEINHEHUAMU
paboTomarerneii oTpaciiu, B
KOTOPOI BOCTPEOOBAHBI
BBIITYCKHUKH B paMKax
HAaIpaBJICHUS TIOATOTOBKH.
[TpodeccrnonanbHbIMI
cragaapt «Crenuanucr mo
HAy4YHO-
UCCIIEI0BATEIbCKUM H
OIIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIA TPUKA30M
MuHucTepcTBa TpYyAa U
COLIMAJIBHOM 3aIlUThI
Poccuiickoit @enepanuu or
04.03.2014 Ne 121 #,
O060061eHHas TpynoBas
byHKIUSA

C. IlpoBenenue Hay4yHO-
UCCIIEI0BATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboToK.

C /01.6. OcymecTBiieHne
HAY4YHOT'O PYKOBOJICTBA
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MIPOBECHUEM
HUCCJIETOBAHUN 10
OTJIETILHBIM 3aJja4aM
(yposensv Keanugpuxkayuu —

6)
Pa3zpabotka XUMHUYECKOE, XUMHUKO- ITK-5 Crnocob6en | ITK-5.1 3Haer [TpodeccnonanbHbIN
TEXHOJIOTHYECKHUX TEXHOJIOTMYECKOe pa3palaTeiBaTh M BHEAPATH | TEXHOJIOIMUECKUE cranaapt 26.005
MOJIXO0JIOB K TOJYYEHHIO MIPOU3BOJICTBO WHHOBAIIMOHHBIE U | mpoueccel B obnactu Crneuuanuct no
MaTepUaIoB MEJUKO- OromMaTepuasoB TEXHOJIOTUYECKUE MOJIyYEHUs MaTepUasoB IIPOU3BOJICTBY
OHMOJIOTrMYECKOr0o mpoueccel B 00JIacTH | MEAMKO-OMOJIOTUYECKOTO HAHOCTPYKTYPUPOBAHHBIX
HA3HAYEHUS C 3a/1aHHBIMU MOJIyYEHUs MaTEepUaJIOB | HA3HAYECHMUS MOJMMEPHBIX MaTEPHAIIOB

CBOMCTBaMH.

MC,Z[I/IKO-6I/IOJ'IOFI/I‘ICCKOFO
Ha3Ha4YCHUA

[IK-5.2
aHAIM3UPOBATh
TEXHOJIOTHYCCKHUE
MPOLECCHI MOJTyYEHUS
MOJUMEPHBIX ~ MaTepHUaioB
MEJIMKO-OMOJIOTHYECKOTO
Ha3HAYCHUS

I1K-5.3 Bnaneer
MPUHIIMIIAMU Pa3pabOTKH
TEXHOJIOTMH MOJy4EHUs

Ymeer

(YTB. mpuKa3zoMm
MuHucrepcTBa Tpyaa u
coraibHOM 3amuTel PO ot
19.10.2020 Ne 730mH)
C/01.6 Onpenencuue
MOPSI/IKA BHITIOJTHEHUS
padoT 1Mo MPOU3BOACTBY
HAaHOCTPYKTYPUPOBAHHBIX
MOJUMEPHBIX MaTEepUaJIOB
(pa3paboTka MapIIpyTHBIX

MIOJIMMEPHBIX MaTEPHUAIIOB KapT)

MEANKO-0MOJIOTHYECKOTO

Ha3HAYCHUS

Tun 3aa4 npodeccuoHaIbHON AesITeIbHOCTH: HaAyYHO-UCCIIEI0BATENbCKUI

Opranuzanus u IIpoBenenune HayyHo- ITK-6 Cnocoben | I1IK-6.1 3naer npunuuns! | [IpodeccrnonanbHblit
yIpaBJIeHUE TPOBEICHUEM | UCCIIEI0BATENbCKUX paboT | pa3palaThiBaTh CXE€Mbl U | pa3pabOTKu CXeM u | crannapt 26.014
Hay4HO- B 00JIaCTH CO3AaHUs TE€XHOJIOTUH CHUHTE3a | TEXHOJIOTHH nonydeHus | Crenuanict B 00J1acTH
HCCIEA0BATEIIbCKUX U MaTepHaloB OouomaTtepuaioB, B TOM | OMOCOBMECTUMBIX U | pa3paboTky,
OIBITHO-KOHCTPYKTOPCKUX | OMOJIOTHYECKOTO U qHCcIe MAaKPOMOJIEKYISIPHOM | OMOJIOTHUECKHM  aKTMBHBIX | CONMPOBOXKICHUS U
paboT, onpeeneHHbIX MEAMIIMHCKOTO Ha3HAYEHUS. | IPUPOJIBI BEUIECTB, B TOM YHCJE | HHTETpaIUH
CO3/IaHHEM OuomarepuaioB, B TOM | MAaKPOMOJEKYISPHOM TEXHOJIOTHYECKHUX
KOHKYPEHTOCIOCOOHO YHCJIe MAaKPOMOJIEKYJISIPHOU | IPUPOABI IIPOLIECCOB U MTPOU3BOJICTB
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HayKOEMKOU ITPOLYKLIHH. IIPUPOBI I1K-6.2 VYmeer | B 00:1acTH OMOTEXHUYECKHX
pa3pabatbIBaTh CXEMBI | CUCTEM U TEXHOJIOTHIA
CHHTE3a OoMaTepHuaioB (YTB. mpuKa3om
I1K-6.3 Bnaneer | MunucrepcTBa Tpyaa u
QITOPUTMAMH  Pa3pabOTKH | cCONManbHON 3amuThl PO oT
cXeM u texnosoruit | 28.12.2015 Ne 1157H)
cuHTe3a Ouomarepuainos, B | A/01.6 Hayunsie
TOM quclie | UCCIIEIOBAHMS B 00JIaCTH
MaKpOMOJIEKYJIIpPHON CO3JIaHMsI OMOTEXHUYECKUX
IPUPOJIBI CUCTEM U TEXHOJIOTHM
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5 AHHOTALIMU PABOYMX ITPOI'PAMM JUCHUIIJIUH, IPAKTUK U THA
5.1 /IucuunjnHbI 00513aTeIbHON YacTH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«/HOCTpaHHBIN SA3BIK»

1. Heab TUCHUILIMHBI — TPHOOPETEHNE 00YIAFOIIUMHUCS O0IIeH, KOMMYHHUKATUBHON U
npoecCHOHANBHOM KOMIIETEHIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOM
NOArOTOBKA  IO3BOJIAET  MCHOJIb30BaThb  HMHOCTPAHHBIM  fA3BIK  IPAKTHYECKM KaKk B
npodeccuoHanbHOM (MPOU3BOJICTBEHHOM M HAy4YHOH) JAEATEIbHOCTH, TaK U JUIsl Iiesiei
camMo00pazoBaHusI.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIUHBI 00yYAIOIIUIICA 10JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS .

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

3nams:

- OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIEKCUYECKUX E€IMHHUII ¥  OCHOBHBIC
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKME DSKBHUBAJICHTBHl OCHOBHBIX CJIOB U BBIPAKEHHM peudn B Ipolecce
MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aMO/IEHCTBHUS;

- OCHOBHBIE MPUEMBI U METOJIbI peEpPUPOBAHUS U AHHOTHUPOBAHHUS IUTEPATYPHI,

- MACCUBHYI0 M AaKTHUBHYIO JIEKCHUKY, B TOM 4YHUCJI€ OOIICHAYYHYIO U CIELHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOIUMYIO 7Sl pa0OThI HaJl THIIOBBIMU TEKCTaMH;

- IpUeMbl PabOTHI C OPUTMHAIBHOM JINTEPATYPOI HA NHOCTPAHHOM SI3BIKE.

Ymemu:

- paboTaTh C OPUTHHAIBHON JTUTEPATYPOil HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CcO ClloBapeM;

- BECTH INEPENNCKY Ha U3y4aeMOM SI3bIKE C II€JIbI0 MEXIIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aMMOJEICTBUS;

- BECTH PEUEBYIO JICSITEIILHOCTh MPUMEHUTEIHLHO K chepe OBITOBOM U MpodhecCHOHAITBHON
KOMMYHUKAaIUH.

Braoemy:

- MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKYJIbTYPHOIO OOIICHUS,
HaBbIKAMU M YMEHHUSIMHU pEUYEBOW JESATENbHOCTH MPUMEHHUTENBbHO K cdepe ObITOBOM U
npodeccoHaIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHOMN peyun;

- OCHOBaMHM peepUpOBaHUs U AHHOTHUPOBAHUS JIMTEPATYPhl HA U3Y4a€MOM HHOCTPAHHOM
A3BIKE.

3. Kparkoe coaep:kanue JIUCHUNIIHHBI

Pasznen 1. 'pammarnueckne U JIEKCHUECKUE TPYIHOCTH U3y4aeMOro s3bIKa.

11 CopsoxkeHue W HM3MEHEHHE TJIarojia-CBSI3KM B (pOpMax HACTOSIIETO BPEMEHH.
BunoBpemennsie  ¢gopmbl  rimaronoB. OOpazoBaHue (GOpM  MPOCTHIX, NPOJODKEHHBIX,
nep@eKTHBIX U nepheKTHO-MPOAOKEHHBIX BpeMEH riiaroyia. BorpocurenbHble PEATOKEeHNs B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (DOPM TiIaroja B pa3InYHbIX BpeMEHaXx.

1.3 O6pa3oBaHre MPOCTHIX, MPOIOHKEHHBIX, MEP(HEKTHBIX BPEMEH IIIarojbHBIX (HOpM U
ynotpebnenne GopMm cTpagarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TTIAroJioB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-TIPOIOIKEHHBIX BPEMEH.
BonpocurenbHble npeniokeHns: B pa3nuyHbIX BpeMeHax. OOpazoBaHue OTpULATEIbHBIX (opm
rJ1arojia B pa3JIMYHbIX BpeMeHaXx.

1.4 Tlpuyactus. Ilpuyactus Hacrosiero u npouesmero Bpemenu. Ilepdexktasie popmbl
npuyacTus. Mecto npuyacTuil B npeuiokeHnu. AOCOIIOTHBIN MPUYACTHBIN 000POT.



1.5 Nuduautus. ®opmel naGuauTHBA. [IpomomkeHHbld U NepPEKTHBIH WH(OUHUTHB.
Oynkuuu vHOUHUTHBA B mpemiokeHun. OOpa3oBaHue W ynorpeOieHne HH()UHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOUIEXKALEE» U «CI0KHOE JOIOTHEHUE.

1.6 Monanbubsle riaroisl. CTpykTypa npemioxeHus. IIpuHuumnel cioBooOpa3oBaHus.
Coxkpamenus (a66peBuarypsi). O60o3HaueHne nathl [IpaBuia 4TeHUs XUMUYECKUX SJIEMEHTOB,
0o0o3HaYeHU U (POPMYJ HEOPraHUYECKUX COCTUHEHHH W YPaBHCHHH XMUMHYECKHX PEaKIIUU.
[lpaBuna wurteHus eauHuLl u3MepeHus. IlpaBuna uTeHMs HaMMEHOBAaHMM  OCHOBHBIX
OPraHUYEeCKUX COCIUHECHUM.

Paznen 2. Pa3BuTHe HaBBIKOB YTEHUS TEMAaTHUECKUX TEKCTOB.

2.1 YreHune TEKCTOB 11O TEMaM:

2.1.1. Beenenue B crieiiaibHOCTE

2.1.2. .. Mengenees

2.1.3. PXTY um. JI.1. Menpaeneena

2.1.4. Hayka 1 HayuHbl€ METO/Ibl, HAyUHbIE CTaTbU

2.1.5. CoBpemMeHHbIEC HUHXKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3omacHoCTH B laboparopuu. M3mepenus B
XUMHUUYECKOH J1abopaTopuu

2.1.8. Xumus Oyayiiero.

2.1.9. buorexHonorus @apmaneBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpoOiaemMbl IKOIOTHU.

2.2 llonsatue o Buaax ureHus. [IpocMOTpoBOEe UTEHHE HA MPUMEPAX TEKCTOB O XUMHHU,
J.1. Menneneee, PXTY um, .. Menaeneena.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHME HAyYHBIX M HAYYHO-TIOMYJIAPHBIX TEKCTOB IO BBIOpaHHON
CHEIMAJIbHOCTH Ha npumepe TekcToB: «Hayka u HaydyHble METOAB», «XHUMHUYECKOE
npeanpustie», «CoBpeMEHHbIE HWH)KEHEpHbIE TEXHOJOTHM», «XUMHUYecKas JabopaTopus.
TexHuka Oe3omacHocTH B jnabopatopuu. M3MmepeHuss B XUMUYECKOW JlabopaTopumn», «XUMHs
Oynymero. CoBpeMeHHbIEe TEHACHLIUN pa3BUTHs HayKn», «buorexHonorus. dapmareBTHUECKHE
IIPOU3BOJICTBAY, «3eneHasd xumus. [IpoOiemsl 3xoI0rum».

Jlekcuueckre  OCOOEHHOCTM  TEKCTOB  HAayYHO-TEXHHYECKOH  HampaBJIeHHOCTH.
TepMHHOJIOTHSI HAYyYHO-TEXHUYECKON JIUTEPaTyphl HAa U3y4aeMOM SI3BIKE.

Pasnen 3. IlpakTuka ycTHON peun

3.1 IlpakTrka yCTHOH peyu MO TeMaMm:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oyaymieit mpopeccun»,

3.1.2. «Moii yHUBEpCUTETY,

3.1.3. «YHUBEPCUTETCKUN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoru4eckas pedb o TeMe «0 cebe u o Oynymei mpodeccumn». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeyeBoif O3TUKET TMOBCEAHEBHOIO OOIIEHUS (3HAKOMCTBO, TPEJICTaBICHUE,
YCTAQHOBJICHHE M TOJIep)KaHHe KOHTAKTa, 3allpoc U cooOLeHne MH(pOopMaIum, nodyxIeHHe K
NeNCTBHIO, BBIpAXKEHNE IPOCKOBI, COTJIacusl).

Oco6eHHOCTH IUATOTUYECKON pedr IO MPOIEHHBIM TeMaM.

Paznen 4. OcoOeHHOCTH sI3bIKa CIIEUATIBLHOCTH

I'pammaTHUECcKHE TPYJHOCTH S3bIKA CHELUAIBHOCTH:

4.1. 'paMMaTH4YECKHE U JIEKCUYECKUE TPYJHOCTH SI3bIKA CIIEIIMAIBHOCTH:

Paznuunble BapuaHThI EpeBOIa MPUYACTHI Ha pycckuit si3bIK. [IpuyacTHBIE 000POTHI U
IPUEMBI UX NIEPEBOJIa HA PYCCKUMN S3BIK.

4.2. CocnararenpHoe HakiIoHEHHE. POPMBI COCIIAraTeIbHOTO HAaKJIOHEHHS B M3y4acMOM
a3bike. MoJanbHble TJaroyibl U UX HCIOJIb30BAHHE B TNPEUIOKEHHUSIX B COCIaraTelbHOM

30



HAKJIOHECHUHU. THIEI

YCIIOBHBIX ~ MPEIIOKEHHIA.

BapuanTsl

MepeBoia MPEIOKEHUH B

cocaraTeJIbHOM HAKJIOHEHMHM M YCIOBHBIX mNpeniaoxeHuid. [Topspok ciIoB B MpeAsoxKEHUU.
OMmdaTndeckue KOHCTPYKIHH.
4.3. V3y4yeHue mpaBWi NEpeBOJA Pa3IWYHbIX (HOpM HMHOUHUTHBA U WH(OUHUTUBHBIX

000pOTOB HA PYCCKUIA S3BIK.

4.4 Nzyuaroliiee YTEHUE TEKCTOB MO TEMAaTHKE:

1) «JIabopatopus»

2) «MI3MepeHus: B XUMUYECKOH 1ab0opaTopum.
CHELUAIBHON HAyYHO-TEXHUYECKOW JIUTEpaTypBhl.

CTWINCTUUECKHE
Opranmzanus paboOTHI

0COOEHHOCTH
CO CIEIHUATBHBIMU CIIOBAPSIMH.

[Tonsatue o pedepupoBaHun U

AHHOTHPOBAaHMU TEKCTOB IO crneuuanbHocTu. Ilonck HOBOM uHpOpmauuu npu pabore ¢
TEKCTaMU U3 MEPUOAMUECKUX U3JAHUNA U MOHOTpa(Hii, ”HCTPYKIUN, TPOCTIEKTOB M CIIPAaBOYHOMN
JUTEPaATypsl 110 paCCMaTPUBAEMOM TEMAaTHKE.

4. O0beM y4eOHOM JUCHUIIMHBI

B CemecTtp Cemectp
cero
Bu yueGHO#M paGoTsI 1 cemectp 2 cemectp | 3 cemecTtp | 4 cemecTp
3F Axapn,. 3E Axapn,. 3E Axapn,. 3E Axapn. 3E Axapn,.
q. q. q. q. q.
Obuwasn Tpypoemkocte | 4 | 3540 | 20 | 720 | 20 | 720 | 20| 720 |30/ 1080
IMCIMILTHHBI
Kouraxruan pabora — | 56 | 1594 [ 99 | 320 |09 | 320 |09 320 | 09| 32,0
ayIMTOPHBIE 3aAHSATHS:
(rllqu‘)““‘*ec““e SAHATHA | 3611280 0,9 | 320 [ 09 | 320 [09] 32,0 |09 32,0
CamocrosTennHas 44| 160 | 11| 40 | 11| 40 |1,1| 40 |1,1| 400
pabora
KonraktHasg 0.6 0.2 0.2 0.2
camocTosTeNbHas padoTa
CaMOCTOSITEIbHOE 4,4 11 11 11 11
U3y4YEHUE PA3EIOB 159,4 39,8 39,8 39,8 40,0
JUCHUITIINHBI
Buasbl koHTpOJIA:
Bua xourpous u3 YII + + +
JK3aMeH 1,0 | 36,0 - - - - - - 1,0| 36,0
KonraktHas pabora -—
IPOMEKYTOUHAs 0,4 - - - 0,4
aTTecTanus 1,0 B ) ) 1,0
[ToaroroBka K ’K3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3ayer 3ader 3ager IK3aMeH
KOHTPOJISI:
Cemectp Cemectp
. Bcero
Bun yueOunoi 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a00TEI
p 3E Acrtp. 3E Acrtp. 3E Acrp. 3E Acrtp. 3E Actp.
q. q. q, q. q,
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Oomas
TPYIOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81

JUCITUITIINHBI

KonrakTHasn
padora —
ayJUTOPHbIE
3aHATHA:

358 | 96,75 [089| 24 |089| 24 (089 24 |089| 24

[IpakTnueckue

3,6 96 089 24 |089| 24 |089| 24 |089| 24
sansitus (I13)

CamocrosiTeabHas

paGora 44 | 120 (141| 30 |1,11| 30 [141| 30 |1,11| 300

KonTakTHas
CaMOCTOATENbHAS 0,45 0,15 0,15 0,15
pabora

44 1,11 1,11 1,11 1,11
CaMOCTOSITEIbHOE
U3YyYEHUE Pa3aesioB 119,55 29,85 29,85 29,85 30,0

JUCHUITIINHBI

Buasbl koHTpOJIA:

Bua konTposs u3
i

IK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonTaktHas pabora
—  TPOMEXYyTOYHas 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IToaroroBka k 26,70 ) i i 26.70
9K3aMEHY.

Buja utorosoro
KOHTPOJIA:

3auer 3auer 3auer IK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«Hcropus (mcropust Poccun, Bceoduasi ucropusi)»

1 Hesab gucuuminHbl — GOpMHUPOBAHUE Y CTYACHTOB LIETOCTHOTO MPEACTaBICHUS 00
HUCTOPUIECKOM TIponuioM Poccuu, ee MecTe BO BCeMHPHO-HCTOPUIECKOM IPoIiecce.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIIHIICS 10JI5KeH::

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH HX JOCTHKCHHUS:

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

Buame:

— OCHOBHBIE HAIPaBIIEHUs, MPOOIEMBI U METOJIbI ICTOPUUECKON HAYKH;

— OCHOBHBIE JTamlbl M KIIOYEBBIC COOBITHUS HCTOpHH Poccnn W MHpa; 0COOCHHOCTH
pa3BUTHS POCCHUHCKOTO TOCYIapCTBa, BBIIAIOIIMUXCS JAESITeNedl OTeYeCTBEHHON M BceoOIen
HUCTOPUH.

Ymemo:

— COOTHOCHTH OOIIME HCTOPUYECKHE TMPOIECCHl W OTACIbHBIE (DAKTHI, BBISBIATH
CYIIIECTBEHHBIE YEepPThl HMCTOPUYECKUX TIPOIECCOB, SIBIEHUNH U COOBITUN; aHaIM3UPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

— (opmynupoBaTh W apryMEHTUPOBAHO OTCTaMBATh COOCTBEHHYIO TMO3HUIIMIO TIO
pa3IMYHBIM MPo0IeMaM HCTOPHUH.

Bnaoemn:

— TIPEJICTaBJICHUSIMH 00 WCTOPHHM KaK HayKe, €e MeCTe B CHUCTEME T'yMaHHTApHOTO
3HAHUS,
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— OpeaACTaBJICHUAMU 00 OCHOBHEBIX dTanax B HUCTOPUHN YCJIIOBCUCCTBA U UX XPOHOJIOTHH,
— KaTeFOpHaHBHO-HOHHTHﬁHBIM afrmapaTom H3yqaeM0171 JUCHUITIINHBI,
— HaBbIKaMH aHAJIN3a UCTOPHYCCKUX UCTOUYHHUKOB.

3 Kpartkoe coaep:xaHue JTUCHUILIAHBI

Paznen 1. Hcropussi B cucreMe CONHAJBHO-TYMAHUTAPHBIX HayK. OCHOBBI
METOHA0JIOTHH HCTOpUYecKoil Hayku. OcCO0EHHOCTH CTAHOBJIEHHSI T'OCYJAPCTBEHHOCTH B
Poccun o cpaBHeHHUIO ¢ eBPONEHCKUMHU PAHHECPeIHEBeKOBBIMH IOCy/1apCTBaMHu.

Mecto ucropum B cucrteme Hayk. IIpeamer wucropuueckoil Hayku. Poib Teopun B
no3Hanuu npomwioro. CymHocTs, ¢(opMbl, (YHKIMH HCTOpUYEcKOoro 3HaHusA. [loHsTne
UCTOPUYECKOI0 MCTOYHMKA, KJIACCH(PHUKALUs MCTOpUYECKUX UCTOYHHKOB. Mctopus Poccum —
HEOThEeMJIeMasl YaCTh BCEMUPHON HCTOPUH; 00111ee 1 0COOEHHOE B UCTOPHUYECKOM Pa3BUTHH.

Antponorene3. Heonutnueckas peBomtonusi. CoruanbHblii  cTpod. Paznmoxenue
nepBoObITHOM oOmmHbL. LluBunu3amun pesnero Bocroka. ['ocynapcrBa antuunoctu. Hapoast
Y JIpeBHENIINE rocyaapcTBa Ha Tepputopur Poccun. OtHorenes cnapsH. Bennkoe Ilepecenenue
HapoioB B I1I-1V BB.

TpaguimonHele  (QOpMBI  COLMANBHON  OpraHM3allMd  €BPONEWCKHX HapoIOB B
JIOTOCYIapCTBEHHBIN IIEpUOJA. BO3HMKHOBEHHE DPAHHECPEIHEBEKOBOM TI'OCYIapCTBEHHOCTH B
EBporne.

OTHOKYJIBTYPHBIE M COLMAIBHO-TIOJIMTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCUNUCKOMN
rocygapctBeHHOCTH. Hauwano poccuiickoir rocyaapctBeHHoctu. KueBckas Pycw. [lpunsarue
xpuctuancTtBa. Pycckue 3emmu B XII — XIII BB. Monrono-rtatapckoe HamiectBue Ha Pyce.
DKCIaHCHA B 3alaJHbIe U CEBEPO-3allaHbIe PYCCKUE 3eMIIU. Benukoe KHSIKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbS BO BCEMUPHO-UCTOpUUYECKOM mpouecce. CkiaablBaHHE OCHOB
HallMOHAIBHBIX TocyaapcTB B 3amanHou EBpone. O0paszoBanue Poccuiickoro rocyaapcraa, €ro
HUCTOPUYECKOE 3HAUYCHHE.

Poccus B8 XVI B. - XVII BB. ¥V ucrokoB HoBoro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npezacraBuTenbHOM MoHapxuu B EBpomne m Poccun. Hauano XVII Beka — smoxa BceoOriero
eBporeiickoro kpusnuca. CHHXpPOHHOCTh KPU3MCHBIX CUTyallUd B pa3HbIX cTpaHax. «CMyTHOe
Bpems» B Poccun.

I'enesuc kanuranusma. Ero ¢opmbl 1 cocyiecTBOBaHHE C AJIeMEHTaMu (eojain3ma.
OcobeHHOCTH pa3iIuyHbIX pernoHoB EBpombl. dopmupoBaHue MHUpoBOro pbiHKa. Ilogbem
MaHy}akTypHOro rnpousBoictBa. DopmMupoBaHre BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccun. «BTtopoe u3nanue» kpenoctHudyectBa — CoOopHoe
ynoxenue 1649 r. u opuandeckoe oopmiieHue KpernocTHoro npasa. Cekynspuzanus pycckoi
KYJIbTYpHI.

Paznen 2. Ot HoBoro k Hoseiimemy Bpemenn. Poccuiickas umnepust B XVI11-
Hayaye XX B.

Poccuiickoe rocynmapcteo B XVIII Beke — Beke MOACpHM3aLMU U IPOCBEILICHMUS.
Pedbopmbr Ilerpa [ kak mepBas mOMbITKAa MOAEPHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HAIIPaBIEHUs «EBPOIEU3ALMN» CTPaHbI.
DBOJIIONHS COITUABHOM CTPYKTYpHI obmiecTBa. [lanpHelmee pacmmpenue rpanul] Poccuiickoi
UMIIEPHH.

Wnelinple n  conmanbHO-TToNUTHYECKUE HCTOKM [IpocBemieHus. OCHOBHBIE 4YepPThI
IIPOCBETUTENILCKON HMIEOJIOTUU: YEJIOBEK U TOCYAApCTBO, «ECTECTBEHHOE IIPaBO», dTUKA. Mnes
mporpecca Kak TOCIOJICTBYIONIEE TeUeHHWe B OOMIECTBEHHOM MbIcau. Poccus B amoxy
npocBenieHHoro adcomoruszma. Poccus u Espona B XVIII Beke. I3MeHeHUs B MEXTyHapOAHOM
nosioxeHuu Poccuiickoit nmIiepun.

Poccust B XIX cronerun. Ilpomsinuennsiii nepesopotr B EBporne u Poccun: obmee n
ocobenHoe. Baxkneitmue ycnoBus nepexoga Poccun k MHIycTpHaibHOMY OOIIECTBY — pElICHUE
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KPECThSIHCKOI'O BOIIpOCA u OTrpaHUYECHUE caMoJIepKaBHsl. JnmutenbHOCTS,
HETOCJIE0BaTEeNIbHOCTh, IUKIMYHOCTh Iporiecca OypkyasHoro pedopmupoBanusi. EBponeiickas
peBomonusa 1848—1849 rr. Utoru, 3HaueHue, UICTOPUUYECKUE TTOCITEACTBHUS.

Pone cyObexTHBHOTO (hakTopa B mpeomoneHun orctaBanus. Pedopmbr XIX Beka, ux
sHauenue. OOmecTseHnble ABkeHNs B XIX Beke.

Poccuss u mup Ha pyOeke BEKOB: HEPaBHOMEPHOCTh U NPOTUBOPEUYHUBOCTH PA3BUTHUSA.
OO01e UTOrU POCCUUCKOM MOJIEPHU3aMK K Hadany XX Beka.

CootHomienne noiauruueckux cui B Poccun B Hauane XX Beka. Hapacranue xpusuca
camonepxkaBus. llepBas poccuiickas pesomtouusa. OOpa3zoBaHHE MOJUTUYECKUX MAPTUH.
I'ocynapcrBennass nyma Hadana XX BEKa Kak IIEPBBIM OIBIT POCCUHCKOIrO IapiaaMeHTapu3Ma.
CronemmuHCKas arpapHas pedopma. Ileppas mupoBas BoitHa W ywyactue B Hedd Poccum.
®eBpanbckas peBoonus 1917r. u KopeHHbIE U3MEHEHUS B IOJIUTUYECKOM KU3HU CTPAHBI.

Paszgen 3. BcemupHo-mcropuueckmii mpomecc M XX Bek. OT coBeTckoro
rocyiapcrBa K coppeMenHoi Poccuu.

dopMHupOBaHWE U CYIIHOCTh coBeTckoro crtpos (1917-1991rr.). Mapkcusm Kak
UJE0JI0rMY€ecKasi OCHOBA PEBOJIIOLMOHHBIX MpeoOpa3oBaHuil U poccuiickue peanuu. Iloaroroska
u nobena OxTa6pbckoro BoopykeHHoro Bocctanusi B Ilerporpazge. II Beepoccuiickuii cbesn
CoBeToB ® ero pemeHHs. OKOHOMUYECKas U COIMAlbHAs TIOJUTHUKA OOJIBIIIEBHKOB.
['paxknanckas BoiiHa M MHOCTpaHHas uHTepBeHlMs. Cynpba u 3nauenne HOIla. YTBepxkaeHue
OJIHOMIAPTUHHON mnonuTudeckoit cuctembl. OOpa3zoBanue CCCP. Ilomutuueckass O6opnba B
naptuu u rocyaapctse. CCCP B roapl mepBbix mnsaTwierok (konen 20-x rr. — 30-e rr.).
®opmupoBaHue pexrMa JU4HOM Biacth CTaquHa U KOMaHAHO-aJMMHUCTPATUBHON CHUCTEMBI
ynpasieHus rocyaapctBoMm. Totanmutapusm B EBpone u CCCP: o6miee u ocobennoe. Buennsis
nonutuka CCCP B 20-30-e rr. Jlestensnocts Komuutepna. CCCP Bo BTOpoit MUpPOBOH U
Benukoit OteuectBenHoi BoitHe. Pemaromumii Bkinag CoBerckoro Coro3a B pa3rpom (amuzma.

N3meneHnne COOTHOMIEHUS CUJI B MUPE IIOC]IE BTOPOM MUPOBOM BOMHBI. Hauano «xomogHou
BoiHBIY. «/lokTpuna Tpymdna» u «llnan Mapmannay. dopmupoBaHue OUIOISIPHOTO MUPA.
B3aumooTHoOIIEHUS CO cTpaHaMH «HapoAHOU aeMokpaTun». Co3nanue CoBeTa 3KOHOMHUYECKON
B3auMmonomonv. Kongaukr ¢ HOrocnasueit. Opranuzanus CeBepoaTiaHTHYECKOTO J0roBopa
(HATO). Co3panue Opranuzanuu Bapmasckoro morosopa. BoitnHa B Kopee. Tpynnoctu
nocneBoeHHoro passutusi CCCP. VikecToueHHE MOJUTHYECKOIO PEKMMA M HIEOJIOTMUECKOTO
KOHTpouisl. [lonmbITkM OOHOBIIEHUS «rocyqapcTBeHHoOro comuanuzMa». XX cbe3n KIICC u
ocykJeHue KynabpTa auuHocTy CranuHa. «OTTenemnsy B 1yXOBHOM chepe.

OkoHomuueckue pedopMbl cepeauHbl 60-X TromoB, NPUYUHBI WX HE3aBEPIIEHHOCTH.
«["ocynapctBo 6maronenctsus». IV u V Pecny6nuka Bo @pannun. O6pasoBanue u Pazputue
OPI'. «OxoHomuueckoe uyno» fAmonun. Pacnan konmonuanbHOM cuctemsbl. HeokoHcepBaTtusm
Benuko6purtanuu. Peiironomuka B CILA.

Hapacranue kpu3ucHBIX sIBJI€HUH B coBeTCKOM obiiectBe B 70-¢ — cepenune 80-X rojos.
Hosas Konctutynus CCCP. Konuenmus «pa3sutoro conuanusmay. Baemnsas nomutuka CCCP
B KoHIIe 60-x Hayaze 80-X IT.: OT pa3psAIKu K 00OCTPEHUIO0 MEXTYHAPOAHON OOCTaHOBKH.

«IlepecTpoiika»: CyIHOCTb, LIENH, 33/1a4H, OCHOBHBIE 3TaIbl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

CraHoBieHHe HOBOW poccuiickol rocynapctBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHass KOHUENIMS pOCCUMCKMX pedopm: mepexon K pbIHKY, (GOpMUPOBaHUE
IpaXXJIaHCKOro O0IlecTBa M MpaBoBOro rocynapctra. «lllokoBas Tepamus» SKOHOMHYECKUX
pebopm B Hauvane 90-x TrTomoB. Koucturymmsi Poccuiickoit  ®enmeparmu  1993r.
MesxHaoHanbHble OTHOIeHUs. [lonmuTrueckue mapTuu U oOILIecTBEHHbIE IBMXKEHUs Poccun
Ha coBpeMeHHOM »7tamne. Poccuss Ha mytm MmoaepHusanmu. Poccust B cucteme MHPOBOMH
HPKOHOMHUKH U MEXIYHAPOJIHBIX CBsi3el. HOBBIE reononuTuueckoe peaanu B MUPE U UX BIUSHUE
Ha BHENIHIOIO MOJIUTUKY Poccuiickoit denepanuu.

4 O0bem yueOHO AMCUUIJIMHBI.
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Bun yueOHo# padoThI

O0beM TUCHUNIINHBI

3E Axkan. | Actp.

4. 4.
OO011asi TPY10€eMKOCTh U CIUTITTHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,3 48 36
B TOM 4ucJie B popMe NPAKTHYECKOH MOATOTOBKH
(npu nanuuuu) ) ) )
Jlexun 0,9 32 24
B TOM 4KcJIe B JOpMe MPaKTUIECKOM MOJArOTOBKH (npu Haiu4uu) - - -
[IpakTuueckue 3anstus (I113) 0,4 16 12
B TOM 4HKcJIe B pOpMe MPaKTUIECKOM MOJArOTOBKH (npu Haiu4uu) - - -
CamocrosiTesibHas padora 1,7 60 45
KonTtakTHas camocrositenbHas pabora
(AmmK u3 VII ons 3au / 3au4 ¢ oy.) 17
CamocrosiTenbHOE U3YUCHHE Pa3IeNIOB AUCIUIUIHHBI (11U Opyeue ' 60 45
BUOBL CAMOCMOSAMENbHOL PaAbOMbI)
Bua koHTpOJIA:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHSI 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTPOJIsI: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI

«IIpaBoBeneHune»

1 Heab AMCHMILIMHBI — OBJIAJICHUE OCHOBAMU MPABOBBIX 3HAHM; (POPMHUPOBAHUE OCHOB

IPaBOBOU KYJIbTYPHI M IPABOMEPHOTO MOBECHHS IPaKIaHUHA CTPaHBbI.
2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aI0IUIICS 10JI5KEeH:

O6J'IaI[aTI> CICAYIOUMHU KOMIICTCHIIUAMHA U UHAUKATOpAMU UX JOCTHUKCHUS:

VK-11.1, VK-11.2, VK-11.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3name:

— OCHOBBI POCCHUMCKOW MpPAaBOBOM CHCTEMBI U POCCHICKOrO 3aKOHOAATEIbCTBA,
OCHOBBI OpraHu3alvu 1 q)yHKHI/IOHI/IPOBaHI/ISI CYHG6HI>IX M UHBIX MMPABOIMPUMCHUTCIIBHBIX U

IMPaBOOXPAHUTCIIBHBIX OPTraHOB;

— TMPaBOBbIE M HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe TpodecCHOHAIBHON

JIeITEIIEHOCTH;

— HPaBOBLBIC HOPMbI, PETYIHUPYIONIUC OTHOHMICHUEC YCJIOBCKA K YCIIOBCKY,

00IIeCTBY, OKpYKAIOLIEH Cpene;

1paBa ¥ 00SI3aHHOCTH TPakIaHUHA;
OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIbCTBA,;
OCHOBBI XO35ICTBEHHOTO TPaBa;

Ymems:

OCHOBHBIC HAITPABJICHUA aHTHKoppynHHOHHOﬁ JesTeIbHOCTH B PD

— UCIOJIb30BaTh ATUYECKHE W MPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOLIEHUE
YelloBeKa K 4YeJIOBEKY, OOIIECTBY, OKpYXarollel cpele, MCIOJb30BaTh MpaBa U CBOOOIbI

YeJIOBEKa M TPaXKJTaHWHA TIPU Pa3pabOTKe COMMABHBIX MPOEKTOB;
— HUCIOJNB30BaTh M  COCTAaBISATh HOPMAaTUBHBIE M  IPABOBBIC

HAOKYMCHTEI,

OTHOCAIIHUECA K HpO(I)eCCHOHaHLHOﬁ ACATCIIbBHOCTU, MPECAIIPUHUMATD HCO6XOILI/IMBIC MCPBI

K BOCCTAHOBJICHHIO HApPYLIEHHBIX IIPaB;

— peaJu30BBIBATh IpaBa U CBOOOIbI YENIOBEKA U TpaklaHWHA B Pa3IMYHBIX chepax
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KUBHEACATCIIbHOCTH.

Braoemw:
— HaBbIKaMH IPUMEHEHHSI 3aKOHOIATENILCTBA MIPH PELICHUN PAKTUIECKUX 3a]1a4.

3 KpaTkoe coaepxanue TUCHMINIHHBI

Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHoBBI TeOpUU rocyaapcraa

1.2 OcHoOBBI TEOpHUH TIPaBa

Paszoen 2. Ompacu nybauunozo npasa

2.1 OcHOBBI KOHCTUTYLIMOHHOTO ITpaBa

2.2 OCHOBBI aJIMUHUCTPATUBHOTO TIpaBa

2.3 OCHOBBI YTOJIOBHOTO ITpaBa

2.4 Koppymnius Kak COIHaTIbHOE U TPABOBOE SIBJICHUE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO TpaBa

2.6 HopmartuBHOe mpaBOBO€ peryaupoBaHHE 3alIMThI WH(popManuu. [IpaBoBbIe OCHOBBI
3aIUTHI TOCYIaPCTBEHHON TailHbI

Pazoen 3. Ompacau yvacmnozo npasa

3.1. I'pasxxganckoe mpaBo: OCHOBHBIE MOJOKEHUS 00IIeH YacTu.

3.2. ABTOpCKOE W TIATEHTHOE TIPaBO W  TpaBoBas  3alllUTa  Pe3yJbTaTOB
WHTEJJICKTYaTbHOM.

3.3. OCHOBBI X035IICTBEHHOTO (TIPEANTPUHUMATEIBCKOTO) MPaBa.

3.4. OcHOBBI cCEMEWHOTO MpaBa

3.5. OCcHOBHI TPYIOBOTO TIpaBa

Pa3zoen 4. Ocobenrnocmu npasoeozo pe2yruposariis npogeccuoHaIbHOU 0esimeIbHOCIU 8
OMOENbHbIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCTIU

4.1 OcHOBBl  HAllMOHAJIBHON  0O€30MacCHOCTH, TOCYJApCTBEHHOW  MOJUTHKU |
3aKOHOJIATENILCTBO B 00JIaCTH 00ECTICUSHHS ICPHON U paJHalliOHHON O€30MaCHOCTH.

4.2 OcoOeHHOCTH TPABOBOTO pETYIMPOBAHUS Tpyla paOOTHUKOB XHMHYECKOM
IPOMBIIIJIEHHOCTH.

4.3 HopmaTtuBHO-TIpaBOBasi 0aza perylupOBaHHs XMMHUYECKOH W HE)TEXHMMHUYECKOM
otpaciu B Poccun.

OO611ee KOIMYECTBO Pa3/IeiioB 4.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCUMITUHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4, 4,
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,9 32 24
Jlexuun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTejibHas pa6oTa 2,1 76 57
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,1
CaMOCTOSTEIbHOE U3YUCHHE PA3JICIIOB IUCITUTLIHHBI 75,8 | 56,85
Bua konTpoJs: 3auer
AHHOTANUA
padoueii mporpaMMbl JUCHMILTHHBI «DUI0cOPuUs»
1. Heap gucuumiaunbl «dunocopus» — cHopMUPOBaTh Y CTYACHTOB KOMILIEKCHOE

MPEACTABICHHE O POJW U MecTe (rmiocopun B CHUCTEME TYMAaHUTAPHBIX, COIHAIBHBIX U
€CTECTBEHHBIX HayK, TO3HAKOMHUTH X C OCHOBaMU (prsiococKoro 3HaHUS, HEOOXOTUMBIMU IS
pELIEHUS] TEOPETUUYECKUX U MPAKTUYECKUX 3a]1a4.
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2. B pe3yabTare H3y4yeHUs1 TUCHHUIIMHBI 00y4aKOIIHIiCS T0IKEH:

OO6nagath CIEIyIOIMUMHA KOMIETCHIUSIMHA M WHAWKATOpaMu ux goctuxenus: YK-5.4,
YK-5.5, YK-5.8, YK-5.9, YK-5.14.

3HaTh: OCHOBHOE COJep)KaHWE TJIAaBHBIX (PUIOCOPCKUX TMIKOJA M HANpaBICHUH,
MpeJCTaBUTENIed 3TUX IIKOJ, CBSI3b U pazinyue uX ¢GuiIocopckux HAeH, CBsI3b HCTOPUKO-
GUI0COPCKUX KOHIEHIMI C COBPEMEHHBIMHU MPOOIeMaMi WHAUBHIYAILHON U OOIIECTBEHHON
JKU3HU,

yMeTb: TIOHUMaTb ¥  aHAJIU3UPOBATh  MHPOBO33PEHUYECKHE, COLHUAIBHBIE |
UHAMBUAYalIbHbIE  MPOOJIEMbl  COBPEMEHHOM  JKW3HH; TPaAaMOTHO BECTH  JUCKYCCHIO,
aHATM3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOTO B3aUMOJCHCTBHUS, OOYCIOBICHHBIC PAa3THYNEM
STUYECKHUX, PEIIUTHO3HBIX W ILIEHHOCTHBIX CHCTEM, ONUpPAasCh Ha HApaOOTaHHBI B HCTOPUU
¢mwiocobpun Marepuan; NPUMEHITH MONydeHHbIE (MIOCO(CKHE 3HAHUS K PEIICHHIO
npoecCHOHANBHBIX 3a71a4;

BJIa/IeTh: MPEACTABICHUSIME O (puocopuu Kak HaAyKe U CUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME TYMaHUTApHOTO 3HaHUS; OCHOBaMH (UIOCO(PCKOTO MBIIIICHUS; KaTeropuaibHbIM
anmapaToM M3ydaeMOW TUCHMIUIMHBL, PHIOCOPCKUMHI METOJAaMHU aHAIN3a Pa3IMIHBIX MpoOiIeM,
HaBbIKAaMU (PHIOCO(PCKONM KyIbTYpbl Al BBIPAOOTKH CHUCTEMHOTO, IIEJIOCTHOTO B3IJIsAa Ha
JeMCTBUTENIHOCTh M MECTO XUMHUH U XUMUYECKOH TEXHOJIOTHHU B IIETIOCTHON KapTHHE MUPA.

3. Kparkoe conepxxaHue IMCUMILTHHBI

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

Paszpnen 1. OcHOoBHBIE (HUI0COPCKHE HIKOJIBI.

AnTtnuHas  ¢unmocodust  (mocokpatuku, coductel, Cokpar, Jemoxpur, IlmaTow,
ApHCTOTENb, JUIMHUCTUYECKH-pUMCKas Quiocodus). OcHOBHBIE MPOOIEMBI CpeIHEBEKOBOM
¢unocopun u smoxu Bospoxaenus. dwnocodust Hooro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas kmaccuyeckas ¢unocodus. Pycckas ¢unocodus XIX —
XX BB. OcHOBbl MapkcucTckod ¢uinocopuu. OCHOBHBIE HamNpaBlI€HUS COBPEMEHHOMN
duocodpun.

Paznen 2. ®dunocodckue KOHUENUUU ObITHS U MO3HAHUS.

IIpobnema ObiTus B uctopuu ¢unocopuu. I[loHATHA MaTepUaIbHOTO U MJICATBHOTO.
OcHoBHble (unocockre HaIpaBlIeHUS: MaTepualn3M M uaeanusM. [IpuHuun riobanbHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpa.

Konuenmumu npoctpancTBa 1 BpeMeHH B UCTOpUU (PUI0COPUU U HAYKH.

ITpoucxoxxaenue co3Hanus. Ponb Tpyaa B MPOUCXOKIEHUN CO3HAHUs. M teanucTuueckue
U MaTepualuCcTUYecKue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HareiabHOE |
6ecco3narenbHoe. CozHaHMe U sA3bIK. CO3HAHME U CaMOCO3HAHME.

Konnenmuu rtHOCeonoruu B HUCTOpUH  (UIOCODUH: CEHCyallu3M, PpAaIMOHAIU3M,
CKENTHIIM3M, aTHOCTUIIM3M, KOHIEMIINS BPOXKAECHHBIX UEH, anpuopu3M. J[nanekTuka no3HaHus:
YYBCTBEHHOE U panuoHagbHOe. OCHOBHBIE TEOPUH UCTUHBI.

Paznea 3. [Ipobaembl yesioBeka B ¢puitocodum.

Yenoek kak npeaMeT ¢puiaocopckoro aHanusza B uctopuu ¢puiaocodpuu. Iponcxoxnenue
YeJI0OBEKa: INPUPOJHBIE M COLMAJIBHBIE YCIOBHUS aHTPOIIOCOLMOreHe3a. buosormdeckoe u
colMaigbHOE B yenoBeke. THauBUA, MHANBUIYaTbHOCTb, TUYHOCTbD.

CMbICH XKHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACW/Ius, €ero pojb B coBpeMeHHOM »xu3Hu. Llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKNUE IEHHOCTH.

Paspnen 4. ®unocodus ucropum u oduecTsa

YenoBek B CHUCTEME COLMAIbHBIX cCBsi3eil. JIMuyHOCTP W Macchl, cBoOoma U
HeoOxoaumocTh. Punocodust ucropuu: GOpPMANMOHHAS W UHBWIM3AIMOHHAS KOHIEHIUN
UCTOpUYECKOro pa3BuTHs. lIporpeccucrckue m IUKIMYECKHE MOJENU pa3BUTHA. [ToGanbHbIE
npo6sieMbl coBpeMeHHOCTH. KoHLenus ycToMunBOro pa3BuTHs U CLieHapUH Oy TyIIero.
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OOmectBo u ero crpykrypa. ConuanbHas, MOJUTHYECKass U JyXOBHass cCQepsl
obmectBa. Konuenmuu rocynapcrsa B ucropuu puiocodcekoit Meican. I'paxanckoe oo1ecTBo
U IIPaBOBOE rOCYIapCTBO.

Paznen 5. ®unocodekxue npodieMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa HaydyHOrO 3HaHMs, €r0 METOJbl U (OPMBI.
HayuHnble peBoironny M cMEHa TUIIOB paluoHaidbHOCTU. Hayka B cOBpeMEHHOM Mupe. DTHKa
HAayKU ¥ OTBETCTBEHHOCTb YYEHOTO.

[Ipobnema cooTHOmIeHUs] HAayku M TeXHUKU. ColualbHbBIe TOCIEACTBUS HAYYHO-
TEXHUYECKOIro Iporpecca. OTHYECKHME M SKOJIOTMYECKHE MMIIEPATUBBl Pa3BUTHUS HAYKH U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHasl po0sieMa XUMHUU KaK HAyKH U
npou3BojacTBa. llenn w  3amaum  xuMudeckoil  TexHosoruu. Crneuudpuka  XHMHUKO-
TEXHOJIOTUYECKOT0 3HaHUA: GyHIAMEHTAIbHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUYECKOE.

4. O0beM yueOHOM JUCUUIIMHBI

Bunasr yue6HOM paboThI 3E Axan. 4. Actp. 4.

O01as TPyA0eMKOCTb 1N CHUTNITHHBI 4 144 108
KonrakTHasi paGoTa — ayAuTOPHbIE 3aHATHS 1,33 48,4 36,3
Jlexmuu: 0,89 32 24
[TpakTHyeckue 3aHATHS: 0,44 16 12
CamocTrosiTeibHas padoTa: 1,67 60 45
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 1,67 60 45
Bujx koHTpOJIS: JK3aMeH

IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToaroToBKAa K dK3aMEeHY 35,6 26,7

AHHOTALUA paﬁoqeﬁ nporpaMmbl JTUCHUIIJIMHBI
«OCHOBBI 9dKOHOMHUKH U YupaBJjieHUdA MPOU3BOACTBOM)

1 eab aMCUMNJMHBI — TIOJIY4YeHHE CHCTEMBbl 3HaHHH 00 HKOHOMHUYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHUPOBAHUS  IMPOMBIIIICHHOTO  MPOW3BOJCTBA B CHCTEME
HAI[MOHAJILHOW JKOHOMHUKH, (OPMHUPOBAHUE SKOHOMHUYECKOTO MBIIUICHUS W HUCIOJIb30BaHUE
MOJTyYEHHBIX 3HAHUHU B TIPAKTUYECKOU JICATEITBHOCTH.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KeH::

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3nameo:

- OCHOBBI 5KOHOMUYECKOW KYJIBTYPHI, B TOM YHCJIe (UHAHCOBON rPaMOTHOCTH;
- OCHOBBI POCCUNCKOM MPaBOBOW CUCTEMBI U POCCHIICKOTO 3aKOHOIaTENbCTBA, IPABOBBIE U

HPABCTBCHHO-ITHUYECKHUE HOPMBI B chepe MpoecCHOHATHHON ACSITeILHOCTH;

- IPaBOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIICHHE YeJIOBEKA K YEeTIOBEKY, OOIIECTRY,

OKPY’KaIOIIEH Cpene;

- OCHOBHBIE KaTETOPHH U 3aKOHBI SKOHOMHUKH;

- OCHOBBI 2KOHOMHYECKOU JCSATEIBHOCTH TPEATPHUATHSI, €T0 CTPYKTYPY U OTPACIICBYIO
cnenuduKy; KIacCU(PHUKAIIIO MPEANPUITUIN TI0 TIPAaBOBOMY CTaTyCY;

- COJIEpKaHME ITAIIOB Pa3padOTKU OIEPATUBHBIX IUIAHOB PA0OTHI IEPBUIHBIX
MIPOU3BOJICTBEHHBIX TIOPa3/ICIICHUI.
Ymemo:
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- MCIIOJIb30BATh 3HAHUS OCHOB YKOHOMUKH MPHU MPUHATHU 0O0CHOBAaHHBIX PEIICHUI B
Pa3IUYHBIX 00JACTSIX AeSITeLHOCTH;

- UCIIOJIb30BaTh 3HAHUSI OCHOB SKOHOMMKH ITPH PELLIEHNUN TPOU3BOJACTBEHHBIX 3a/1a4;

- OCHOBaMU XO3SIMICTBEHHOT'O U SKOJIOTMYECKOTO MPABA;

- IPOBOJANTH TEXHUKO-3KOHOMUYECKUM aHAJIN3 UHKEHEPHBIX PEIICHUI.
Braoemy:

- HaBbIKaMU BbIOOpa SKOHOMHUYECKHA 0OOCHOBAHHBIX PEIICHUN B PA3IMYHBIX 00JIACTIX
KU3HEEATEIIbHOCTH;

- METOJIaMH Pa3pabOTKH MPOU3BOACTBEHHBIX ITPOrPaMM M IIAHOBBIX 3aJaHUN JUIs
MEPBUYHBIX IMPOU3BOJACTBEHHBIX MMOPA3ICIICHUI;

- HaBbIKaMU BbIOOpa YKOHOMHUYECKH OOOCHOBAHHBIX PEIIECHUH C yU€TOM UMEIOIINXCS
OTpaHUYCHUH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pa3znes 1. BBenenue. OCHOBBI PHIHOYHOMH IKOHOMHUKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJara U pecypcbl. DKOHOMUYECKUE CUCTEMBI U
ux  cymHocTb.  OOIIecTBEHHOE  MPOU3BOJACTBO M SKOHOMHMYECKHME  OTHOIICHUS.
[Tpou3BOJCTBEHHBIE  BO3MOXHOCTH  OOIecTBA ©  OKOHOMHYECKHW  BbIOOp.  KpuBas
MIPOU3BOJICTBEHHBIX BO3MOXHOCTEH. 3aKkoH YObIBaloIel MpeAenbHON MOJNe3HOCTH. Tumbl U
MOJIEJIM SKOHOMHYECKMX CHUCTEM. OJIEMEHT HKOHOMMYECKON cucTteMbl. TpaaunnoHHas
sKoHOMHUecKas cuctema. CoOOCTBEHHOCTh: ()OPMBI U ITYTH UX MpeoOpa3zoBaHUsl.

Tema 2: PeiHOUHBIN MeXaHU3M cripoca U npeanoxenns. CoBepIIeHHas 1 HeCOBEPIIEHHAs
KOHKypeHUUU. ToBapHbI (PBIHOYHBIN) THUIl OOIIECTBEHHOTO Mpou3BOoAcTBAa. CyIIHOCTh H
yCIIOBUSI BOSHUKHOBEHHUS pbIHKA. Bu/bl pbIHKOB U uUX cTpykTypa. @yHKuunu peiaka. ToBap u ero
cBoiicTBa. Cripoc u npeioxkeHrue Ha pblHKe. [loHATHE «371aCTUYHOCTBY. DJIACTUYHOCTh CIIpOca
U MpeajokeHus, ToueyHass M pAyrosas. CoBeplleHHass M HECOBEpIIEHHAs KOHKYPEHLHUU.
Monononusi. Makcumu3anus IpuObLTd MOHONOIUCTOM. OIUTOONHS.

Tema 3: [loHATHE HANMOHATBHOH SKOHOMHKH, OCHOBHBIE MAaKPOIKOHOMHYECKHE
nokaszarend. [IOHATHS COBOKYIHOTO CHOpoca M COBOKYMHOIO TNPEAJIOKEHHs, (HaKTOpHI,
BIUAIONINE Ha uX uW3MeHeHus. [lorpebnenus u cOepexkeHus. DKOHOMUYECKUN KPyrooOOpoT.
[TpousBoncTBO, 0OMeH U pacmpenenenue. [lotpebnenue, coepexeHue, MHBECTUIIMA TOBapOB U
YCIIYT.

Tema 4: dunancoBas cuctema u (UHAHCOBas MOJUTHKA oOmIecTBa. [ ocynapcTBeHHBIN
OI0/KET M TOCyIapCTBEHHBIN Aoar. Hamoru u HajmoroBasi cucrema.

Pa3neu 2. JxoHOMHYECKHE OCHOBBI YIIPaBJICHUS POU3BOACTBOM

Tewma 5: Tlpennpusitie Kak CyObEKT PHIHOYHOTO XO3AMCTBA. DKOHOMHYECKHE 3aKOHBI U
0COOEHHOCTM MX TMpOsABICHHUS Ha npeanpustTud. Ponp  cnenuanmucra  XUMHUYECKOH
npoMbllieHHOCTH. [lpeanpusitue B cuctemMe pbhIHOYHOM SKOHOMUKH. [lpenmpusitue — kak
CyObeKT M  OO0BEKT MpEeINpUHUMATENbCKOM  JEATeNbHOCTH. 3aKoHojaTeldbHass  0asa
NpeIPUHUMATEIbCKON JedaTenbHOCTH. HopMmaTHBHO-IIpaBOBBIE aKThl, pErJaMEHTHUPYIOIINE
NeSITeNbHOCTh mpeanpuatus. OpraHu3allMOHHO-TIPABOBbIE  (POPMBI  MpEANPUHUMATENHCKOM
JEeSTEIbHOCTH U KPUTEPUH UX BbIOOpa. DOpMbI COOCTBEHHOCTH. BHEIIHAS 1 BHYTpEHHSs cpena
MpEeANPUITHS.

Tema 6: MarepuanpHO-TexHHUeCKass ©0aza mpousBoacTBa. ChIppeBasi W TOIUTUBHO-
JHepreTuyeckass 0aza XMMHYECKHUX Mpou3BoACTB. [Ipom3BoacTBeHHass mporpamMma U
MIPOU3BOJICTBEHHAs] MOIIIHOCTD MpeAnpuatus. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKLIHH.
OKkoHOMHYecKkoe  OOOCHOBaHME BBIOOpPAa ChIpbs M ToIuMBa.  PecypcocbOepekeHue.
AJbTepHAaTUBHBIE HCTOUYHUK ChIpbs U 3Hepruu. OpraHu3anus CKIaJCcKoro Xo3siicraa.

Tema 7: MarepuaabHO-TEXHHUUYECKHUE pecypcsl MIPEANPUATHS. OcHoBHbIE
MIPOU3BOJICTBEHHBIE (DOHABI XUMUUECKHUX MPEANPUATHI: MOHATHE, KIacCU(PUKALIUA U CTPYKTYpa.
[TonsiTe M CTPYKTypa OCHOBHBIX cpeacTB. OLEHKa OCHOBHBIX CpEACTB. MeETOIbl OLIEHKU
OCHOBHBIX (oH0B. [loKka3aTenu ncmnoib30BaHNs OCHOBHBIX IIPOM3BOJCTBEHHBIX (OHI0B. MI3HOC
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U aMopTH3aluus OCHOBHBIX (OHIOB. OueHKa >(PQPEKTUBHOCTH MCIIOIb30BaHUSI OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. BocCmpon3BoAcTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpPEICTBA
HOPEANpUATHS: TOHATHE, COCTaB U CTPYKTypa. McTouHuku GpopMupoBaHUs 00OPOTHBIX CPEACTB.
O6opaunBaeMOCTh  OOOPOTHBIX ~ CpeACTB. MarepuaiabHble 3amackl  Ha  MPEIIPUSATHH.
Onpenenenue NoTpeOGHOCTH B 00OPOTHBIX CPEACTBAX.

Tema 8: Tpynossie pecypchl mpennpusatus. llepcoHan mpeanpusTHs U €ro CTPYKTypa.
OCHOBBI OpraHu3aliy TpyJaa Ha npeanpusiTud. I(P(PEeKTUBHOCTh UCIOIb30BAHUS ME€pCOHANA U
pabouero BpemeHH. [Ipon3BOAMTENBHOCTh TpyAa M oruiata Tpyaa. Opranuzamus 3apaOoTHOU
I1aTel Ha npeanpuiaTid. CocTaB U CTPYKTypa MPOMBIIUICHHO-IIPOM3BOACTBEHHOIO IIEPCOHAIIA.
[Tpon3BOUTENBHOCTD TPY/Ja: MOHITHE, [TOKA3aTENN U METOAbl u3MepeHus. IHauBuyanbHas 1
oOIIeCTBEHHAass ~ NPOMU3BOAUTEIBHOCTh  Tpylda. PesepBbl u  (akTOpbl  MOBBIIMIEHUS
IIPOU3BOJUTENIBHOCTH TpyAa. POpPMBI, CUCTEMBI U pa3Mep OIIAThl TPYAA HA MIPEANPUSATHH.

Pa3znes 3. TeXHMKO-IKOHOMHYECKHUI AHAJIU3 HHKEHEPHBIX pPelIeHH i

Tema 9: Jloxoab!l 1 pacxo/ibl Ha IPOU3BOJICTBO, U PEATU3ALUIO TPOAYKIHH MIPEITPUATHSI.
W3nepxku TPOU3BOACTBA MPOAYKIHMH (CEOECTOMMOCTH), MPUOBLUIb, PEHTA0EIBbHOCTh U
neHooOpazoBanue. IloHsATue 3arparbl Ha MPOU3BOACTBO M peaM3alMI0  MPOJYKLIUU
(cebecroumocth). Buabpl u 3HadeHue kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha
IIPOM3BOJCTBO M pPEATU3ALUI0 NPOAYKUUHU. TEXHUKO-3KOHOMMUYECKHUH aHaJIU3 MHYKEHEPHBIX
pewennii. OcoOEHHOCTH pacueTa 3aTpaT Ha IPOU3BOJACTBO M pEANIM3alMI0 MPOIYKIHMHU B
KOMIUIEKCHBIX ~IMpou3BojAcTBaX. OCHOBHBIE IIyTH CHW)KEHMsI 3aTpaT Ha IPOU3BOJCTBO
npoaykuuu. Jloxoasl npeanpustus. [loHsrue npuObuiM W A0XO0Aa MPEIIPUATHS, METOJbl UX
pacuera. PeHtabenbHOCTh, €€ BUABI M MeTOAbl pacyera. [lyTW mOBBIICHWS TPUOBUTH |
PEHTAa0EIbHOCTH Ha MPEANPHUITUSX.

Tema 10: LlenooOpa3zoBanue U 1eHOBas MonuTHKA. LleHa Ha MPOAYKUIWIO M TPUHIIMIIEI
neHooOpa3oBanus. Buasl nien. CTpykTypa LieHbl, cucTeMa 1ieH. B3auMocBsI3U LieH U U3JepiKeK.
IlenoBast monutuka. Pa3paboTka leHOBOW CTpAaTEruH.

Tema 11: duHaHCOBO-KpeIUTHBIE OTHOILIECHUS IPEIIPUATHN u cucTema
Hanoroobnoxxenusi. I[loHsTHe, coctaB W CTpPyKTypa (uHAHCOB mpeanpusaTus. [IpuHImnIbI
HaJloroo6yoxxenus. Hanorn u miatexu, yCTaHOBJIEHHBbIE 3aKOHOJATEIbCTBOM: BHUJBI, CTAaBKH,
00BEKTHI HAJIOTOOOJIOKEHUS U CPOKHU YIIIAThl HAJIOTa B OOJIKET.

4 O0bem yueOHOH TUCHHMIIINHBI

O0beM TMCHMIINHBI
Buj yueoHoii padothl Axan. | Acip.
3E
4. 4.

OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 0,89 32 24
Jlexkun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
Jlaboparopubie pabotsi (JIP) - - -
CamocrosiTejibHasi pa6oTa 2,10 75,6 56,7
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

2,10
CamocTosiTeIbHOC H3YUYCHHE PA3/IeTIOB TUCITUILIMHBI 75,6 56,7
Buj HTOrOBOro KOHTPOJIS: 3a4er c oneHkom

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«COIH/IaJII)HO-HCI/IXO.HOFI/I‘IeCKI/Ie OCHOBBI pa:mnnm JUYHOCTHN»
1 Heap aumcuuminHsl — (HOpPMHPOBAHHE COLMATBLHO OTBETCTBEHHOW IJHWYHOCTH,
CIOCOOHOM K CaMOOpraHW3aIlMi M Pa3BUTHIO, YMEIONIEH BBICTPAWBaTh M PEaTM30BBIBATH CBOIO

40



KU3HEHHYIO CTpaTeTuio, CIOCOOHON YIpaBiSATh CBOMM BPEMEHEM B HOBBIX COLIMATIBHBIX
peanusix, B YCJIOBHUSAX HENPEPHIBHOTO OOpPa30BaHMs, YMEIOIIEH OCYIIECTBISATh COLHUAIBHOE
B3aMMOJICICTBHE U PEaTu30BbIBaTh CBOIO POJIb B KOMaH/IE.

2 B pe3yJjbTaTe H3y4eHHUs! AMCHUILIMHBI 00YYaIOLUICS 1017KeH

OO6nagath ciaeayOIMMI KOMIIETEHIUSAMU U UHIMKATOPaMU UX JTOCTHUKEHHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, VK-5.10, VK-6.1, VK-6.2, VK-6.3, VK-6.4,

VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,

3uame:

— CYIIHOCTh NMpoOJIeM OpraHu3aliyi U CaMOOpPraHU3alUU JINYHOCTH, €€ MOBEACHHS B
IpyIIe B yCIOBHUIX COBPEMEHHOTO O0IIECTBA M HEMPEPHIBHOTO 00pa30BAHUS;

— METO/bl CaMOOPTaHU3AllMK U Pa3BUTUS JTUYHOCTH, BHICTPAUBAHUS U peallu3aluu
TPAeKTOPUU CaMOPA3BHUTHA, BBIPAOOTKM IIeJIENOJaraHusi W MOTHBAIMOHHBIX YCTAaHOBOK,
pa3BUTHS KOMMYHUKATUBHBIX CIIOCOOHOCTEH U MOBEJCHUS B TPYIIIIE;

— OOLIyl0 KOHUENIUIO TEXHOJOTUH OpraHu3aldd BPEMEHH U  IOBBILICHUS
3 PEKTUBHOCTH €T0 UCIOIB30BAHMUS,

— METOJMKHU M3YUCHHUS COIMAIbHO-TICUXOJIOTHYECKUX SBIICHUN B cepe yImpaBiIeHUs
¥ CaMOYIIPaBJICHUS INYHOCTH, TPYIIIBI, OpPTraHU3AIHH.

Ymems:

— MJIAaHUPOBATH U PElIaTh 33Jja4H JUYHOCTHOTO U MPO(PECCHOHATBLHOTO PA3BUTHS;

— AHAJIM3HUPOBATH CBOM BO3MOXKHOCTH W OTPaHWUYEHHUsS, HCIOJIB30BAaTh METOJIBI
CaMOJIMarHOCTUKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCITUTAHMUS;

— yCTaHaBJIMBATh c KOJJIeraMu (OHOTPYIIITHUKAMH ) OTHOIIICHHS],
xapakTepusyromuecs 3 (HEKTHBHBIM YPOBHEM OOIIICHUS;

— TBOpPYECKH NPHUMEHITh B PELUICHUH MPAKTUYECKUX 3a/ad HMHCTPYMEHTHI
TEXHOJIOTUH OpraHU3aIllii BPEMEHH U TOBBIIIECHUS Y PEKTUBHOCTH €TO NCIIOIb30BAHMS.

Braoemn:

— COIMAIBHBIMU U TICUXOJIOTUYECKUMHU TEXHOJOTHUSIMU CaMOOPTaHM3AIMH U Pa3BUTHS
JIMYHOCTH, BEICTPAMBAHUS M PEaTN3allH TPACKTOPHUH CaMOPa3BUTHSI,

— MHCTPYMEHTaMH ONTHMH3AIMN HCIOJIb30BaHUS BPEMEHHU, HABBIKAMU IUTAHUPOBAHUS
JMYHOTO U Y4eOHOIr0 BpEMEHH, HaBbIKaMU CaM000pa30BaHus;

— TEOPETHYCCKUMHU W TMPAKTUYSCKUMHU HABBIKAMU TMPEAYNPESKICHUS W pa3pericHUs
BHYTPUJIMYHOCTHBIX U TPYMIOBBIX KOH(INKTOB;

— croco0aMi MOTHBAIIMM YIEHOB KOJUIEKTHBA K JIMYHOCTHOMY U TPO(ecCHOHATBHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOIIEHHWIO B KOMaHJie, pe(pJIEKCUH CBOETO
MOBEICHUS U JIUJEPCKIMH KaueCTBaMHU,

3 KpaTkoe coaepikanue TuCHUNIUHBI

Pa3zoen 1. Obwecmeo: Hosble ycnosus u haxmopsl pazgumusi IU4HOCIU

1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHUSX IIIOOATH3ANU M HH()OPMATH3AIINH.

1.4 CouwnanbHbIE IPOIECCH

1.5 MHCTUTYTHI COIMAIU3AINHA TUIHOCTH

1.6 HMuactuTyT 00pazoBaHHs

1.7 CouwnanbpHasi 3HAYUMOCTH MPOPECCHUH.

1.8 «Mos mpodeccust B COBpEMEHHOM POCCHIICKOM OOIIIECTBE

Pasoen 2. Jluunocms. Coyuanvhsie u ncuxoniocuieckue mexHoi02uy camoopeaHu3ayuy u
camopazeumusl

2.7 Tlcuxonorus TMYHOCTU

2.8 Ctpareruu pa3BUTHS U CAMOPA3BUTHUS JTUIHOCTH

2.9 CamoopraHuzanus U camopeanu3anus TMIHOCTH

2.10JImgHOCTH B CHCTEME HETPEPHIBHOTO 00pa30BaHUS

2.111lenenonaranie B JUYHOCTHOM U TPO(ECCHOHATHLHOM pa3BUTUHU. [IpakTukym
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«ITocTpoeHue Kapbepb».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonocuieckue mexHoi0cuu 2pynnosoco no8eoenus
u 1udepcmea

3.6. KomnexTus u ero popmuposanue. [Ipaktukym «llcuxonorust oomenns»

3.7.Ctunu  pykoBoactBa u juzaepcrBa. [Ipaktukym  «KomanmgoobpaszoBanue.
JlunepctBo»

3.8. IIpaktukym «YmpaBieHre KOHOIUKTHBIMU CUTYallUSIMUA B KOJUIEKTHBE)

3.9. [IpakTukymM «MOTHBBI TMYHOCTHOTO POCTa

3.10. ConmanpHo-icuxojoruyeckoe  oOecreyeHne  yOpaBiICHUS  KOJJICKTUBOM.
[TpakTukym «VICKycCTBO ynpaBisiTh COO0I

OO611ee KOJIMYECTBO pa3AeiioB 3.

4 O0beM yueOHO#H THCHMILINHBI

O0BbeM TUCHUIIINHBI
Bup yueOHoii padoTbl Axan. | Acip.
3E
q, q,

OO0masi Tpy10eMKOCTb 1M CHUIITHHbBI 2 72 94
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Tpaktuueckue 3ansatus (I113) 0,44 16,0 12
CamocTrosiTesbHasi padora 1,11 40 30
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15

1,11
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JTUCIIUILUIMHBI 39,8 29,85
Buj kouTpoas: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«O01mas ¥ HeoOpraHn4yecKasi XuMUsDH)

1 Heab aucHUMNIMHBI — TPHOOpPETEHUE 3HAHWUW W KOMIETEHIUH, (OPMHpPOBAHUE
COBpPEMEHHBIX MIPECTABICHUN B 00JaCTH TEOPETUUECKIX OCHOB XMMHH U XMMHUHU SJIEMEHTOB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIIHIICS T0JIKEH:

Obaaoams cleqyoIUMU KOMIIETEHIIUAMU U HHIUKaTopaMu ux poctuxenus: OITK-1.1;
OIIK-1.5; OIIK-1.9.

3unamo:

— DJIGKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPUU XMMHUECKOM CBSI3U B COETMHEHUSAX Pa3HBIX TUIIOB, CTPOESHUE BEIIECTBA
B KOHJICHCHPOBAaHHOM COCTOSTHUH;

— OCHOBHBIE 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX IMPOIECCOB U XapPaKTEPUCTUKH
PaBHOBECHOT'O COCTOSTHUS;

— METObl OTIMCAHUS XUMHUECKUX PaBHOBECUH B paCTBOPAX dJIEKTPOIHUTOB;

— CTPOEHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHNN;

— MONy4YeHHEe, XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEIIECTB.

Ymemn:

— BBINOJIHATh OCHOBHBIE XUMHYECKHE OIEpaIlu, OMNPENeNiaTh TEPMOAMHAMHUYECKHE
XapaKTePUCTUKN XUMHYSCKUX PEaKIUi U paBHOBECHBIC KOHIICHTPAIIUHU BEIICCTB;

— HCIONB30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJAMHAMHUYECKHE CIPABOYHBIC
JAaHHBIC JIUTS PEeIIeHUS TPOPECCHOHAITBHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIHSHUE PA3NUYHBIX (AKTOPOB HA PABHOBECHE B XHUMHYECKUX
peaKIusX.

Bnaoemn:
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— TEOPETHYECKUMH METOAAMHM ONMCAHUS CTPOCHMS M CBOMCTB IPOCTBIX M CJIOKHBIX
BELIECTB HAa OCHOBE RJIEKTPOHHOI'O CTPOECHHUS MX aTOMOB U IIOJOXKEHHUS B NEPUOAMYECKON
CHUCTEME XMMUYECKUX HIIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU pabOTHI B XUMUYECKOH 1abopaTopuu;

— DKCIEPUMEHTAJbHBIMA METOJIaMU OTPEJCNICHNUsS HEKOTOPBIX (HU3UKO-XUMUYECKUX
CBOWCTB HEOPTaHUYECKUX COCIMHEHUM.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

Pasoen 1. IlpuHIMIIB XUMUT

1.1 Ctpoenue aroma.

BonHOBBIE CBOHCTBA MarepHalbHBIX OOBEKTOB. YpaBHeHue e bpoins. CooTHomieHHe
HeomnpeaeneHHoctel ['elizenbepra. [loHsTre o KBaHTOBOI MexaHuke U ypaBHeHuH [lpeaunrepa.

1.2 Ilepronnyeckuii 3aKOH ¥ IEPUOJAMYECKASI CUCTEMA.

CoBpemenHas GopMyJIHpPOBKa MEpHOJUUECKOro 3akoHa. [lepuoanueckas cucreMa u ee CBA3b CO
CTPOCHHEM aTOMOB. 3alOJHEHUE DJIEKTPOHHBIX CIOEB M 000JIOUEK aTOMOB B NEPHOAMYECKON
cucteme aieMmeHToB J[.M. Menpeneena.

1.3 OxucnnuTeaIpHO-BOCCTAHOBUTENBHBIE IPOLIECCHI.

Crenenu oOkucieHHs. BaxHeimue OKUCIUTENIM W BOCCTAaHOBUTENW. BaxkHeilmne cxeMbl
IIPEBPALIEHMS] BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX.

1.4. XuMuueckast CBSI3b U CTPOCHUE MOJIEKYJI.

KoBasieHTHast CBsI3b, OCHOBHBIE IOJIOKEHUS METOJa BaJEHTHBIX CBs3eil. PaccMoTpenue cxem
MEPEeKphIBAaHUS aTOMHBIX OpOHTanell mpu oOpa3oBaHHM CBs3e B Moyiekyinax. ['ubpuauzarus
BOJIHOBBIX (pyHKIIMH. OCHOBHBIE TIOJIOKEHUSI METOJ]a MOJIEKYJSIpHBIX opoutaneir (MO JIKAO).
Meron ['mmnecnu. OOmue cBeleHUS O KOMIUIEKCHBIX COEIUHEHUSX, HUX CTPOEHHUE.
MexMoiekyinsipHas U BHyTPUMOJIEKYJISIpHAs BOJIOPOJIHAsA CBsA3b. MIOHHAs CBA3b Kak MpeAesibHbIN
ClIy4ail KoBaJIeHTHOM cBsizu. OOIIMe MpeAcTaBICHUS O MEKMOJIEKYISIPHOM B3aUMOJICHCTBUU:
OpPUEHTAIIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUSL.

1.5. IToHsiTHE O XUMHUYECKON TEPMOJIHHAMHUKE.

TepmoauHaMuyeckue (QYHKIUM COCTOSHUS (XapakTepucTuyeckue (GyHKUuU). BHyTpeHHss
SHEPrusl U SHTAIbIUA, UX PU3NYECKUN CMBICT. TepMOXUMHUSA U TEPMOXUMUYECKUE YPaBHEHUS.
3akoH ['ecca u caenctBus u3 Hero. [loHsTHE 00 SHTpONUHU, AOCOMIOTHAS SHTPONUS U CTPOCHUE
BenlecTBa. MI3MeHeHre SHTPONHH B pa3IMyuHbIX Ipoleccax.

1.6. IlonsATHE O XMMHUECKON KUHETHKE. XUMHUYECKOE PABHOBECHE.

OpHocTaguiiHbIE W CIOXKHBIE pEaklUMH. 3aKoH JAckcTByromux Macc. KoHcranta ckopoctu
peakuuu. MONEKyIsIpHOCTh M MOPAJOK peakuuu. 3aBHUCHUMOCTb CKOPOCTH pEaKUUud OT
TEMIEPATYPbl; SHTAIBIMS AKTUBALIUU. [ OMOTE€HHBIN U reTepOreHHbIN KaTaaus.

HctnHHOE 1 Kaxyineecs paBHoBecHs. KoHcTaHTa XuMudeckoro paBHosecus. CMelleHne
XUMHYECKOT0 paBHOBecusl, mpuHuuI Jle-Illarense — bpayHa.

Oneprust ['n06ca, ee cBsA3b ¢ 3HTponued U >HTaNbNUEH. PU3NYECKUN CMBICT SHEPTHH
['n606ca. DHTpONUMIHBIN W SHTANBMUHHBIN (akrtopbl mporecca. Cesizb AG’; ¢ KOHCTaHTOU
paBHOBECHSI.

1.7. PacTtBOpBl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBokparomue  00pa3oBaHUWE  JKUAKUX  UCTHHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB M D3JIEKTPOIMUTOB. ACCOLMHUPOBAHHBIE U HEACCOLMUPOBAHHBIE DJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcranTa nucconmannu. PaBHOBecHME B CHCTEME, COCTOSIIIEH U3
HACBIIICHHOTO PAacTBOPAa MaJOPACTBOPMMOIO JJIEKTPOJIUTA M €ro KpucTauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHHUI. PaBHOBecHEe nrcconranuy BOAbI, HOHHOE MTPOU3BEICHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. lllkana pH. I'maponns comnent.

Paszoen 2. Heopranuueckast XUMHS

2.1. XuMmus S-351€eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.
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Bonopoa-nepBelil 3JIEMEHT NMEPUOAUYECKON CHCTEMBI, €r0 JBONCTBEHHOE MOJIOKEHHE.
Onementsl 1-2 u 13-18 rpynn nepuoaudeckold cUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
QJIGKTPOHHBIX KOH(PUTYpAlMi, BEIHYUH PAIUYCOB, JJICKTPOOTPHUIATEILHOCTH W DSHEPTrUU
MOHM3AIMKY aTOMOB. TUITUYHBIC CTETICHH OKUCJICHUS. XUMUYECKHUE CBOMCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH B CTPOCHHU M CBOMCTBAX OCHOBHBIX THUIIOB COEAMHEHUN, UX IOJIyuCHHE.
[IpupoaHbie coeuHeHus, TOJTyYeHUE U TIPUMEHEHHE.

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

OnemeHThl 3—12 Tpynn NepUOIAYECKON CHUCTEMBbI. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AJIEKTPOHHBIX KOH(PHUTYpAIUi, BEIMYUH PATUyCOB, SHEPTHH HOHU3AIUH, XaPAKTEPHBIX CTEIIECHEH
OKHUCJICHHS, KOOPJMHAIIMOHHBIX 4YHCeT aToMoB. llpuponHbie coeaMHEHHUS, MOJNy4Ye€HUE U
COTOCTaBJICHHE (PM3MUECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOEHUE W CBOMCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aeMeHTOB.

4 O0beM yueOHOH THCHHMILINHBI

Beero Cemectp
Buj yueOHoii padoThl 1 2
3E Axap. 4. 3E | Axag. u. 3E | Axkag. 4.
OO0111as TPy10EMKOCTh AUCIATUTHHBI 12 432 7 252 5 180
Konraxrnas padora — 6,23 224|356 | 128 |267| 96
ay/JIMTOPHBbIE 3aHATHSI:
Jlexun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (I13) 0,89 32 0,89 32 - -
JlaGopaTtopusie padoTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesibHasi padoTa 3,77 136 2,44 88 1,33 48
KoHTakTHas camocTosTeIbHAS ) ) )
paborta 3,77 2,44 1,33
CamMocTosTenpbHOe U3YUYeHHE 136 88 48
pa3eNioB JUCIUILIAHBI
Buasbl koHTpOIA:
IK3aMeH 2 72 1 36 1 36
KonTakTHas pabora —
MTPOMEKYTOYHAS ATTECTAIIHS 2 08 1 04 1 04
IToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMEeH IK3aMeH
Cemectp
Buj yueOHoi1 padoThI Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
OO61m1ast TPyI0EMKOCTD AUCIUITIHHBL 12 324 7 189 5 135
Konrakrnas padora- 6,23 168 |356| 96 |267| 72
AyIMTOPHbBIE 3aAHITHS: ’ ’ ’
Jlexuum 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24 0,89 24 - -
Jlaboparopusie paboTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTejibHas padoTa 3,77 102 2,44 66 1,33 36
KoHTakTHast caMoCTOsATEIbHAS ) ) )
pabota 3,77 2,44 1,33
CaMOCTOSITETbHOE U3YYEHUE 102 66 36
pa3esioB AUCIUILINHBI
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Buabl koHTpOJIA:

IK3aMeH 54 27 27

oo yscemas amrccras 06 03 03
[ToaroroBka K sK3aMeHY 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIMHBI
«Oprannyeckasi XUMHSD

1 Heap AMCHUIUIMHBI — IPUOOPETEHUE CTYJCHTaMU 3HAHUN O CTPOEHUU OPraHMYECKUX
COCIMHEHUI, OCHOBHBIX XHMHUYECKHMX CBOWCTBAaX pa3JIMYHbIX KJIACCOB OPraHMYECKUX
COEMHEHUHN U METOAAX UX MOJIyYEHUs], KaK IPOMBILUIEHHBIX, TaK U Ja00paTOPHBIX.

2 B pe3yabTaTe H3y4eHHs JUCHUILINHBI 00yYAIOIIHIiCS 10JIKeH::

Obaadoams cleqyoIUMU KOMIIETEHIUAMU U UHIUKaTopaMu ux poctmxenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3namy:

— TEOPETHUYECKUE OCHOBbI CTPOEHHMS M CBOMCTB pas3/IMUHbIX KJIaCCOB OPraHMUYECKUX
COCJIMHEHMI;

— CHocoObl MOJMYYeHHS M XUMHUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB OpPraHMUYECKUX
COCJIMHEHMI;

— OCHOBHBIE MEXAHU3MBI [TPOTEKAHHSI OPraHUYECKUX PEAKLIMIL;

Ymemy:

— MPUMEHSATh TEOPETUYECKUE 3HAHUS Ul CUHTE3a OPraHMYECKUX COETUHEHMH pa3IM4HbIX
KJIACCOB;

— aHAJIM3UPOBATh U NPE/ICKA3bIBaTh PEAKIIMOHHBIE CBOWCTBA OPraHNYECKUX COCIMHEHN;

— COCTABJISITh CXEMbI CHHTE3a OPraHNYECKUX COCMHEHNH, 3aJaHHOTO CTPOCHHS;

Braoemw:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCH(PUKALMK OPraHMYECKUX COeTMHEHHUH;

— OCHOBHBIMHU T€OPETHUECKUMHU MTPEACTABICHUSIMUA B OPIraHMUECKON XUMUH;

— HaBbIKAMH 0OOCHOBAHUS PALMOHAIBHBIX CIIOCOOOB MOTYYEHUS] OPraHUUECKUX BEIIECTB.

3 Kpartkoe conep:kanue JMCHUIIIHHbI

Paszoen 1. Teopusa xumuyeckozo cmpoeHus u HacvluyeHnvle y2nee000poosi (VB).

1.1. [Ipupoia XuMU4eCKOM CBA3U

IIpupona xoBaneHTHOW CBsA3U.  Dopmynsl Jlerouca. dPopMmanbHbil 3apan. Teopus
rudpuauzanuu AO. Teopust oTTalKuBaHUs AIEKTPOHHBIX Nap BasieHTHOU 06010uku (OOI1BO) n
dopma Moisiekysl. ATOMHO-opOUTanbHbIe Mosienu. DddekTsl B oprannueckoit xumuu. [Tonsarue o
MEXaHU3ME XUMHUYECKOW peakiuu. [IpoMexyTouHble COEIMHEHHS U YacTHUIbl OPraHMYECKUX
peaKuuu.

1.2 Anxanbl

I'omonornyecknit  psan.  HM3omepusa.  Homenkiarypa. Criocobbl  TONYyYeHHSs.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE cTpoeHue. Pusndeckue cBoiicTBa. O0IIas XxapaKTepUCTHKA
peaknnoHHol criocobHoctu. [Toctynat XsmmoHa..

1.3 Crepeounzomepus

Tumbl  crepeon3oMepoB: KOHPOPMEPHI, TIE€OMETPUYECKHE H30MEphbl, 3IHAHTHOMEPHI.
OnTuueckass wu3oMmepusi. XUpadbHOCTh. OHaHTHOMephl. Panemuueckas cmecb. CrocoObl
IPOCTPAHCTBEHHOI'O M300paXKeHUSI ONTHYECKHX H30MepoB. OTHOCUTENbHass M abCONIOTHAS
koHurypauuu. [Ipoexnuu ®umepa. D,L-Homenknatypa. R,S-Homenknarypa. [lonstue 00
ONTUYECKON aKTUBHOCTU COEAUHEHUM C ABYMSI aCUMMETPUUECKUMU LIEHTPAMHU.

1.4 I{uxnoankaHbl
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I'omonoruyeckuii psaa. Mzomepusi. Homenknarypa. Crioco6sr monyuenus. Koradgopmarmm.
Tunel HanpskeHu B HUKiIax. Pu3ndeckue CBOMCTBA. Peakiiuy UKI0aIKaHOB.

Pa3zoen 2. Henacviwennole y2ne6000poobi.

2.1. AnkeHnsl

I'omonornueckuit  pan.  M3omepus.  Homenkinarypa. CnocoObl  TIOTYYECHHUS.
ITpocTpancTBeHHOE cTpoeHue. dusnueckue cBoiicTBa. Peakuyu aakeHoB.

2.2 ANKWHBI

I'omonornueckuit  pan.  M3omepus.  Homenkinarypa. CnocoObsl  TIOTYYECHHUSI.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. Du3nueckue cBoicTBa. Peaknm ankuHoB.

2.3. AnxaaueHsl U IOJIUEHBI

[TonaTHE O mNEPULMKIMYECKUX peakiusax. [omornormueckuii psan. Kimaccudukarms.
N3omepusa. Homenknatypa. CrnocoOwr mosydyeHus. Peaknuum 1,3-ankagueHoB. Ilonsitue o
nepuIMKInYeckux peakuusax. Lluknonpucoeaunenue.. Ocodennoctu peakuii Junsca-Anbaepa.

Pazoen 3. Apomamuueckue coeounernus.

3.1 Teopuu apoMaTu4HOCTH.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOCHUH OeH3051a. ApOoMaTHUeCKHi xapakTtep OeH3oa.
Oueprus conpskeHus. OO1IMe KpUTEPUH apOMAaTUYHOCTH.

3.2 Coenunenus 0EH30JILHOTO Psijia

Nzomepus. Homenknatypa. CrmocoObl mosrydeHusi. [IpocTpaHCTBEHHOE W 3JIEKTPOHHOE
ctpoenue. Puznyeckue cBoiicTea. O0IIas XapaKTepUCTUKA PEaKIIMOHHON CIIOCOOHOCTH.

Paszoen 4. I'anocenonpouszeoonsie. Cnupmel, ghenonsi, npocmule 3¢pupbol.

4.1 'anoreHoNnpou3BOIHbIE

Knaccugukanus. Homenknarypa.

Ankun- wu  amwmnranoreHuabl.  M3omepus. Homenkiatypa. CrocoObl  MOJydeHUS.
[TpocTpaHcTBEHHOE U 3IEKTPOHHOE cTpoeHue. Pu3nyeckue CBONCTBA.

Peakuyu HyKJI€OQMIBHOTO 3aMelleHuss U OTIICTJIEHUS. BUMONEKylIspHBI MexaHu3M
HYKJICO(DHIBHOTO 3aMeIeHus (Sn2).

MoHOMOJIEKYIISIPHBII MEXaHU3M HYKJIEOQMIbHOIO 3aMenieHus. Peakiuu oTmerienus. -
OnumunupoBanue. Mexanusmel E1 u E2. Apomarnueckue rajsoreHonpou3BoJgHble. MexaHu3m
3aMEIICHUs] TaJloreHa B AaKTHBHPOBAaHHBIX TrajioreHapeHax (SN2 apom). HeakTuBupoBaHHEIE
raJIOTEHONPOU3BOJHBIE APOMAaTHYECKUX YIJIEBOJOPOIOB; APUHOBBIM MEXAHU3M 3aMEILEHUs
raJioreHa.

4.2 DneMeHTOpraHn4ecKue COeAMHEHHUS.

XapakTepucTUKa CBA3E€H yriaepoA-3JeMEHT B 3aBHUCHMOCTH OT IIOJIOKEHUS AJIEMEHTa B
Ilepuoanueckoit cucteme 3JIEMEHTOB. Mertamuiopranndyeckue coequHeHus. Homenknarypa.
CnocoObl moNyyeHUs JUTHI- W MarHuilopraHnyeckux coenuHeHuil. Peakuus ['pusbspa,
MexaHu3M. CrpoeHue peakTuBOB I'puHbsApa. X peakuuu ¢ COEIMHEHUSMH, COIEPKALIMMU
AKTHUBHBIN aTOM BOJIOPOJA: KUCIOTAMU, CIUPTAMHU, AMUHAMHU.

4.3 CrupTsl.

Opnoatomuble crnupThl. Kiaccudpukanmus u  HomeHkiatypa. CrnocoObl TMONTydeHUs.
ITpocTpaHCTBEHHOE M IJIEKTPOHHOE CTpoeHue. XHMHUYECKHE CBOWcTBAa. MHOroaromHsele
cnupthbl, [nuxonu. I'munepun. CnocoObl nonyueHus. Pusndyeckue U XUMMUYECKHE CBOMCTBA.
[TpakTHueckoe MpUMEHEHUE.

4.4 ®eHonbI

Knaccupukanus wu Homenkiatypa. CnocoObl mnonydeHus. Puznyeckue CBOMCTBa.
IIpocTpaHCTBEHHOE U 3IEKTPOHHOE CTPOEHUE. XUMUYECKHE CBOMCTBA

4.5 TIpoctbie 3¢pups

Knaccuduxanus u Homenkinatypa. CrnocoObl mnonyueHus. Pusznyeckue CBOICTBa.
[TpocTpaHcTBEHHOE U JIEKTPOHHOE CTpOeHHe. XUMHueckue cBorcTBa. Llukianueckue 3¢upHL
Kpayn-a¢upsl. KommiekcoobpazoBanue c¢ voHamu MmetamioB. [Ipumenenue.
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4.6 DIOKCUCOEINHEHUS

Wzomepus.  Homenknarypa.  CmocoObl  THOTy4YeHUS. @u3NYeCKHEe  CBOMCTBA.
[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOEHHME HSTHICHOKCHIA. XUMHUYECKHE CBOMCTBA.
MexaHu3Mbl peakUuii M HaAIPaBJICHUE PACKPbITUSA KoJjbla. [IpuMeHEHHE B MPOMBIIUIEHHOM
OpraHU4eCKOM CHHTE3E.

Pazoen 5. Anvoecuowt, kemounwi. Kapbonosvie kuciomsi u ux npou38ooHuvle.

5.1. Anbierupl U KETOHBI

Knaccudukamuss m  Homenknarypa. CrnocoObl monydeHusi. DU3HYECKHE CBOKMCTBA.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHUE. XMMUYECKHAE CBOUCTBA.

5.2 o, B-HenacelimmeHHbIe albAeTHIbI U KETOHBI.

Homenknarypa. CrnocoObl momyudeHust. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE CTPOCHHE.
Peakuuu npucoeauHenus 31eKTpoduiIbHbIX (OpoMa M rajJoreHOBOAOPOJIOB) U HYKICO(PHIbHBIX
peareHTOB (CHHWJIBHOM KHCJIOTBI UM  a3orcojepamux Hykieopunos). 1,2- u 14-
[Ipucoenunenne. Mexanusm peakuuii 1,2- u 1,4-ipucoeHeHrss  METaNIOOPTaHUYECKUX
COCIMHEHU.

5.3 OnHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccuduxanus wu HomeHwiarypa. CrnocoObl mnosydenus. IIpoctpaHcTBeHHOE U
3JIEKTPOHHOE cTpoeHHe. Pr3nueckrue CBOMCTBA. XMMUUYECKHE CBOMCTBA.

5.4 OyHKIMOHAIBHBIE TPOU3BOAHBIE KAapOOHOBBIX  KHCJIOT: TaJIOTEHAHTHIPUIBI
(auMara’goreHuIbl), aHTHIPHUIBI, CIIOXKHbBIE 3(DUPBI, aMUJIbI, HUTPUJIBIL.

CriocoOnr  mosrydeHusi. OCOOEHHOCTH TMPOCTPAHCTBEHHOTO M 3JIEKTPOHHOTO CTPOCHHUS.
Baxwneitimue cBoiictBa. Peaknuu N- u  O-amunupoBaHusi. ux MexaHu3mbl. KeTeHbl u
JUKETEHBI.

5.5 MHOrooCHOBHBIE KapOOHOBBIC KHCIIOTHI.

JlnkapOOHOBBIE KHCIIOTHI KUPHOTO M apomaTtuueckoro psnaa. Homenkmatypa. CriocoObl
nonyuenus. Gusnveckue U XxumMuuecke cBoiictBa. ManonoBsiit 3¢up. [Tonyuenue. Ctpoenue,
CH-KucnotHocts. Peakuyy KOHJEHCAllMM MaJOHOBOTO 3(Hpa K MaJOHOBOM KHUCIOTBI C
aJbJETUIaMU.

5.6 a,3- HenacelimeHHble KapOOHOBBIE KUCIOTHI U UX (DYHKIIMOHAJIBHBIE TPOU3BOIHBIE.

[TpocTpancTBenHas nuzomepus. CiocoObl noaydeHusl. XMMHUYEeCKUe CBONWCTBA.

5.7 Anbaeruio- U KETOKUCIOTHI.

Knaccudukanust 1 HoMeHKIaTypa. o, B, y-AJbAETUI0- U KETOKUCIOTHL. AIETOYKCYCHBIN
a¢up. CrnocoOsl nonydenus, crpoenue. Konnencauun Knsiizena u /lukmana. MexaHu3msl..

5.8 3ameménnble KapOOHOBBIX KHUCIIOT.

["anoreno3ameneHHble KuciaoThl. Kinaccugukamus u HoMeHknarypa. CrocoObl MOTydeHus
O- W [-TajoreHo3aMelIeHHbIX KHUCIOT. XUMHUYECKHe CBOWCTBA. [ HMIPOKCHUKUCIOTHI:
kinaccuukanuss 1 HoMeHkiatypa. CrnocoOsl monydeHusi. OcoOeHHOCTH CBOMCTB o-, [B-, V-
THJIPOKCUKUCIOT. JlakToHBl. AMHHOKUCIOTB. CrocoObl nmomydyenus. Ctpoenue. Baxueime
¢uznyecKknue 1 XuMHUYECKHE CBONCTBA.

Pasoen 6. A3omcoodeporcawyue u cemepoyuxiuyecKue coeOuHeHusl.

6.1. Hurpocoenuuenus

Knaccugpukanus u HomeHkinarypa. CnocoObl momydeHus. IIpocTpaHcTBeHHOE U
AJIEKTPOHHOE CTpOEHHE. XHMMHUYECKHe CBOWCTBA. TayTomepuss NEpBUYHBIX M BTOPUYHBIX
anuQaTHIeCKUX HUTPOCOeIMHEeHn|. Peakiun.

6.2. AMUHBI

Knaccudpukamms u HomeHknatypa. CrocoObl monydeHus. Pusnyeckue CBOMCTBA.
XHWMHYECKHE CBOWCTBA.

6.3 A3a- 1 qMa30COEANHEHHUS

[TonyueHne 1MA30COEAMHEHMI peaklWed OWa30TUPOBAHUS: YCJIOBHUS IPOBEACHUS
peakuyu W MEXaHW3M; pa3uyusg B YCTOMYMBOCTH HACHIUIEHHBIX M apOMaTUYECKUX
nuazocoeuHeHuil. ®dusnueckue cBoicTBa. lIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHUE
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apOMaTUYECKUX AUA30COCANHEHUN B 3aBUCUMOCTH OT pH cpeasl, TayTOMEpHBIE MPEBPAICHHUS.
Xumunueckue cBoicTBa. Azocoueranue. [lonyuenne u npuMeHenne azacoeinHeHU. CUHTES.

6.4 ['eTepolIMKIINUECKHE COSTMHEHUS

Knaccugpukanus. ['ereponmkinyeckue apoMaTHueckue coefauHeHus. (OcoOeHHOCTH
MOJICKYJISIPHOM CTPYKTYyphl. [IaTHUNEHHbIE TeTepOLUKINYeCKHe COoequHEeHus: (ypaH, MUPpOIL,
tuoen. Homenknarypa. CriocoOsl monyueHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHHE.
ApomatuyHocTs. OcoOeHHOCTH peakiuii 3nekTpoduinbHoro 3amenienus. lllectuunennsie u
MOJIUSIICPHBIE TETEPOIUKINYECKUE COCAUMHEHUS: MUPUIUH, XUHOJWH, akpuaud. [lupunus.
DNEKTPOHHOE CTPOCHHE U apoMaTHYHOCTb. (OCHOBHOCTh U HYKJIEO(MUIBHOCTh. Peakuuun
ANIEKTPOPMIBHOTO M HYKJICO(PHIBHOTO 3aMELICHUS: PEaKIIMOHHAs CIIOCOOHOCTh M OPUEHTALIHUS.
Tayromepus 2- u 4-TUApPOKCM ©W  aMUHONUPUAUHOB. COEOUHEHHS C HECKOJbKUMHU
rerepoaToMamMH B IMKJIE: JUA30JIbl, OKCA30JIbl, TUa3uHbl U TpuazuHbl. OOIIas XapaKTepuCcTUKa
XUMUYECKHX CBOWCTB.

4 O0beM yueOHO# TUCUUIIJIMHBI.

Bcero Cemectp
B yueGHoi paGoTs! 2 ceMecTp 3 cemecTp
3E Axkan. 3E Axkan 3E Axap.
q. . 4. 9.
OO0m1asi TpyA0EMKOCTh AUCIUILIMHBI 9 324 3 108 6 216
KonrakTHas paboTa — ayAuTOpPHbIE 3,55 128 1.33 48 2,22 80
3aHATHS:
Jlexiuu 1,77 64 0,44 16 1,33 48
[TpakTraeckue 3aasitus (I13) 1,78 64 0,89 32 0,89 32
JlaboparopHsie paboTsl (JIP) - - - - - -
CamocrosiTesbHasi padoTa 4,45 160 1,67 60 2,78 100
KonTakTHas camocTosiTensHas pabora 04 04 i
gélmml( uz Y11 ons 3au / 3au ¢ oy.) 4,45 167 278
aMOCTOSITEIIbHOE H3yUSHUE Pa3JICIIOB 159.6 59,6 100
JUCITUTLIAHBI
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au /3au c oy.)
JK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MPOMEKYTOUHAS
0,4 - 0,4
aTTecTanus 1 - 1
[ToaroToBKAa K SK3aMEHY. 35,6 - 35,6
3auér ¢
Bujx uTOroBOro KOHTpOJIS: . IK3aMeH
OIIEHKO
Beero Cemectp
. 2 cemecTp ’ 3 cemecTp
Bun yuebHo# paboThI A A A
3F c1p. | 3@ C1p. | 3@ CT
q. q, p. 4.
OO6m1ast TpyA0EMKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
KonTakTHasi padoTa — ayIuTOpHbIE 3,55 9% 133 36 222 | 60
3aHSITHSA:
Jlexnun 1,77 48 0,44 12 1,33 36
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JlabopaTtopHbie padoTsl (JIP) - - - - - -
CamocrosiTesibHas pa6oTa 4,45 120 1,67 45 2,78 75
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KonTakTHas camocrositenbHas paboTa 03 03 i
(CAmmK uz VII ons 3a4 / 3a4 ¢ oy.) 4,45 167 278
aMOCTOSITEJIbHOE U3YUYEHUE Pa3/IeJiOB 119.7 44,7 75
JUACIUATUIMHBI
Buabl KOHTPOJIA:
Buo konmpona uz YII (3au / 3au c ou.)
IK3aMeH 1 27 - - 1 27
KonrtakTHas pabora — IpOMEKyTOUYHas
0,3 - 0,3
aTTecTalus 1 - 1
[ToaroroBka K 3K3aMeHy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpoOJIs: . JK3aMeH
OLleHKOI1

AHHOTaI U padoyeil MPOrpaMMepl AU CHUILIMHBI
«AHAJIUTHYECKAS XUMHUSI»

1 Heap aMcHUNIMHBI — MpHOOpeTeHHe OOYYaIOIIMMHUCA 3HAHMA M KOMIIETEHLUH,
HEOOXOAUMBIX IS pEIICHUSI KOHKPETHBIX 3a71a4 XUMUYECKOTO aHaIN3a.

2 B pe3yabTaTe H3y4eHHs IMCUUILIUHBI 00yYAIOMIMIACH 10JI2KEH:
Obaaoams cleqyOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6

Buame:

—  OCHOBHBIE MOHSTHS, TEPMUHBI, METOJbI U MPUEMbl KAUYECTBEHHOTO U KOJIMYECTBEHHOTO
XMMHAYECKOr0 aHaIn3a;

—  TEOPETHYECKHE OCHOBBI (DU3UKO-XMMUYCCKUX METOJIOB aHAIN3a;

— TPUHLOUINBI  pabOTBl  OCHOBHBIX MPUOOPOB, HCIHOJIB3YEeMBIX JUISI  TIPOBEACHUS
KauyeCTBEHHOI'O U KOJMYSCTBEHHOI'O aHAJIM3a;
Ymemo:

— TMPUMEHATh TPUOOpPETEHHBIC MPAKTUYECKUE HABBIKU B MPOPECCUOHANBHON NeSTEIbHOCTH
JUTSL peIIeHUs] KOHKPETHBIX aHAIMTHYECKUX 3a/1a4;

— TMPOBOAUTH OOOCHOBAHHBIM BHIOOp METO/AA aHANU3a C YYETOM Ielei M OCOOEHHOCTEM
JTaHHOM MPAKTUYECKOM 3a/1a4u;

— TPOBOJUTH PACUETHI HA OCHOBE MTPOBEJICHHBIX UCCIIEIOBAHU;

—  MPOBOJUTH METPOJOTUYECKYIO OILIEHKY pPe3yJbTaTOB KOJUYECTBEHHOTO XHWMHUYECKOTO
aHaIu3a
Bnaoemn:

— OCHOBaMH METPOJIOTUYECKOM OLIEHKH pe3ylbTaTOB KOJWYECTBEHHOIO XHMHYECKOTO
aHaIN3a;

— IpUeMaMU UHTEpIpETAIMHU PEe3yIbTaTOB aHAIN3a Ha OCHOBE KBATMMETPUUECKUX OLICHOK;

— METOAOJOTUEH XUMHYECKUX U (U3UKO-XMMHYECKHX METOJOB aHalu3a, IIHPOKO
HCIIOBb3YEMBIX B COBPEMEHHON aHATUTUYECKOMN MPaKTHUKE

3 Kparkoe conep:kaHue JMCHUIITHHBI

Paszoen 1. inentudukanys HOHOB 3JIEMEHTOB B pacTBOpPax

1.1 BeenieHre B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.
AHanuTHuYecKas XMMHUS KaK OCHOBAa METOJIOB H3Y4YEHMs] M KOHTPOJISI XMMHYECKOIO COCTaBa
BEIIECTB B MaTepUAIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIIEAOBAHHUIX, B KOHTpOJE OOBEKTOB
OKpYy’KaroIIel cpenbl. Bumbl ananuza. DJIeMEHTHBIA, MOJCKYJISAPHBIN, (a30BbId W HU30TOIMHBIN
aHayn3. KonnuecTBEHHBIN U KaUECTBEHHBIN aHAIN3 OPraHMYeCKUX U HEOPraHUYECKUX BEIECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHalii3a, WX B3aMMOCBS3b, COOTHOLICHHE U
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IIPUMEHEHNE. AHAIUTUYECKUA CHUTHAJl KAaK HOCHUTENb KayeCTBEHHOM W KOJMYECTBEHHOH
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHATUTUYECKON 3a7auul. AJTOPUTM MPOBEICHHUS
aHaiM3a: oTOOp cpenHel mMpoObl, MOArOTOBKA MPOOBI K aHAIHM3Y, U3MEPEHUE aHATUTUYECKOTO
CUTHaJIa U €r0 METPOJIOTHYECKas OIIEHKAa, pacueT pe3yJbTaTOB aHAIM3a M WX HHTEPIIPETAIHUs.
[Tpumeps! permieHus 3a7a4 aHATUTUYECKOTO KOHTPOJIS B XMMHYECKOH TEXHOJIOTHH, B aHAIU3E
00BEKTOB OKpY>Karolieu cpenbl U Jip. [IoHATHS O COBPEMEHHBIX METOAaX 3JIEMEHTHOI'O aHAJIU3a:
ATOMHO-3MUCCHUOHHBIA aHallu3, aTOMHO-a0COPOIIMOHHBIN aHaIu3, PEeHTreHO(ITYyOpeClEeHTHBIN
aHaJIN3.

1.2 Cnenunduka 3a1a4 aHATUTHICCKON XUMUH.

OcHoBHBIE TepMUHBI aHamuTH4Yeckol xumuu. OOHapyxkenwe. OmnpenencHue. AHAIU3.
AHaJIUTHYECKHE XMMHUYECKHE PEaKIMU KaK OCHOBAa XMMHYECKOro aHanuza. KauecTBeHHblE U
KOJIMYECTBEHHBIC aHAJTUTHYECKUE XUMUYCCKUE peakiuu. TpeboBaHuUs, MPEeIbsIBIsSEMbIe K HUM.
Crneunduka aHaTUTHUECKUX PpEaKLM, UCMOJb3YEeMbIX B aHanuze. AHanuthyeckas dopma U
AHAIUTUYCCKUE TPHU3HAKU. AHAIUTHYECKUE peakIuh ¢  aHaTuTH4ecKue  d(PQeKTsl
XapakTepUCTUKH  AQHAJIUTUYECKUX  PEaKIIMiA: YyBCTBUTEJIBHOCTh,  HM30UPATENILHOCTD
(cenekTUBHOCTB). [ 'pymmoBkie, 00IIMe, YaCTHBIC, XapAaKTEPHBIC U CHCHU(PUICCKHE pPEaKIIHH.
[TyTu noBBIIEHUS H30UPATEIILHOCTH U YyBCTBUTEIHLHOCTH aHAIMTUYECKUX PEAKIIHIA.

1.3 XumMuueckre paBHOBECHUSI B TOMOTEHHBIX M I€TEPOTCHHBIX CUCTEMAaX, IPUMEHIEMBIX
B QHAIUTUYECKOU XUMHH.

OCHOBHBIE THUTIBI PEAKIHHA, MPUMCHICMBIX B AaHATUTHYCCKONH XUMHH (OCaXKICHUS,
KHCIIOTHO-OCHOBHbBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUA-BOCCTaHOBIEHHS ). COCTOSTHUE NOHOB
AJIEMEHTOB B pacTBOpax.  KOHCTAaHThI  paBHOBECHS  QHAIUTHYECKUX  PEAKIUH:
TePMOJMHAMHYECKHE, KOHIICHTPAIIMOHHBIE, YCIOBHbIe. DaKTOPHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecue  (KOoMIUIeKcooOpa3oBaHWE, OOpa3oBaHWE  MaJOPACTBOPHUMBIX  COCIUHCHHIA,
U3MEHEHHE CTENEeHU OKHUCIICHUS OIpEAeNsieMOro HOHA, BIUSHUE MPUPOJBI PACTBOPHUTEIS,
MOHHOM CHJIbI, TEMIIEPATyPhI, COCTaBa pacTBOPA).

PaBHOBecuss B aHAIUTUYECKHM BAXHBIX MPOTOIMTUYECKUX cucTeMax. KoHcTaHThI
KHCJIOTHOCTH U OCHOBHOCTH. Y paBHEHHsI MaTepuaabHOro Oayianca. Berancnenne pH pactBopoB
KHCIIOT U OCHOBAaHMU Pa3jIMYHON CHIIBI, cMecel KHCIOT U OCHOBaHMiA. bydepHble pacTBOpHI,
UCIIOJIb3yeMble B XMMHMYECKOM aHaju3€: MX COCTaB, cBoicTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHeHHe B aHATUTUYECKON XUMUH.

AHaNUTUYECKUE  PEaKIMH  KOMIUIEKCOOOpa30BaHUS,  OCAXKIACHHS,  OKHCJICHHS-
BoccTaHOBJeHHs. OOIue, CTyNeHYaThle U YCIOBHBIE KOHCTAHTHI YCTOMYHMBOCTH KOMITJIEKCHBIX
coenuHeHui. lcmonbp3oBaHue peakiuii KOMIUIEKCOOOpa30BaHUsT B aHAJUTHYECKON XUMUHU
(oOHapykeHHE W KOJHYECTBEHHOE OIpeaeNieHHe, MacKhpoBaHue). Vcrmonib3oBaHHE pPEaKIIHii
OCAKJICHUSI B aHAIWTHYECKHX IeisaX. KoHCTaHTa paBHOBeCHS pEaKIMl  OCaXKICHUS-
pacTBopeHHs; (PaKTOPHI, BIUSIONINE HA PACTBOPUMOCTD O0CaJKOB. Pacyer ycrnoBuil ocaxkaeHus U
pactBopeHus: ocanakoB. OKHUCIUTEILHO-BOCCTAHOBHUTENbHBIE paBHOBecHs. CTaHIApTHBIM U
pealbHbIN OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC TOTCHIIUAIBIL.

Xumuueckue u GU3NKO-XUMHUECKue crocoObl onpeaenenust pH pactBopos. PaBHoBecHs
AHATUTUYECKUX PEAKIM KOMIUIEKCOo0Opa3oBaHus U ynpaBieHue nMU. DakTopbl, BIUSIONINE HA
HaIpaBJ€HUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaknuid. KoHcTaHTa paBHOBecHs U €€
XUMHUKO-aHaJTUTHYECKOE 3HaUeHHe. PacueT K03 UIueHTOB MOOOYHBIX PeaKIuil.

1.4. KadecTBeHHBIC W KOJMYCCTBCHHBIC AHAIUTUYCCKHEC PEAKIMU C OPraHuIeCKUMHU
AHATUTUYECKUMU pEeareHTaMy B aHAIN3€ HEOPTaHUYECKHUX BEIIECTB.

Oprannueckue aHanutudeckue peareHTsl (OP). Knaccudukanus OP no tumy peakiuii ¢
HeoprannueckuMu uoHamu. Kowmrmuiekcoobpasyromue OP u  cTpoeHne uUX  MOJEKYI:
(YHKIIMOHATBHO-aHAIUTHYCCKAsT M aHATUTHKO-akTHBHas  rpynnbel.  OcoOeHHOCTH |
npeumMyIiecTsa ucnonb3oBanus OP, o6mactu nmpuMmeHeHus. J|OMONMHUTENBHO: TEOpUsl NEHCTBUS
koMIuiekcooopazyrwmux OP, yuer monnoro coctossausi OP u Meramna. ['unoresa anamoruii u
MpakTH4ecKre BbIBOJABI M3 Hee. [Ipupoma xumudeckod cBs3u B komruiekcax OP ¢ woHamu
METaJUIOB W €€ TMpOSIBIIEHWE B I[BETHOCTH KOMIUIEKCOB. Peaknmm OP ¢ xpomodopHbIMU
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37eMeHTaMu. VIHTEeHCUBHOCTh OKPAacKU aHAJTUTHYECKUX (POPM U MHTEHCUBHOCTH IOTJIOIIEHUS.
Hcnonp30BaHue peakiyii OpraHM4IeCKUX PeareHTOB B (DOTOMETPHUECKOM aHAIIM3e.

Pa3zoen 2. KonnyecTBeHHbIN XUMUYECKUI aHATTU3

2.1. ITpuHIMIBL ¥ 331291 KOJIMYECTBEHHOT'O aHAIH3A.

Krnaccudukanus MeTonoB KOJIMYECTBEHHOTO aHanu3a. TpeOoBaHMs, NMpEeAbIBIIEMbIE K
XUMUYECKUM PEAKIUsM B KOJMYECTBEHHOM aHaliM3e. DTalbl KOJIUYECTBEHHOI'O OIpPEACIICHHUS.
XapakTepucTuka pe3yibTaTOB KOJIMYECTBEHHOIO XUMHUYECKOro aHanusa. OrnpezneneHue
COJIEpKaHWsI BEIIECTBA B pacTBope, pacdeTrHble Qopmynsl. CrnocoObl MpeacTaBIcHUS
pe3ynbTaTOB aHAM3a. TeCcThl Ha BBISABICHUE CHUCTEMATHYECKUX MOTPEIIHOCTEH B PE3yJIbTaTax
KOJIMYECTBEHHOTO XUMHUYECKOro aHaim3a. [Ipo6ooTdop u mpoOomoaroToBKa.

2.2. TutpumeTpuueckuii anamu3. TUITBI peaKIuii, UCIIOJIb3yEMbIX B THTPUMETPUH.
TpeGoBanusi, MIPeABABISEMbIC K HUM.

[Mpunuun tutpumerpun. TuTpoBaHue u ero ortambl. [paduueckoe wuzoOpaxeHue
mpoliiecca TUTPOBAHUSL — KPUBBIE TUTPOBAaHMS, UX BUIbl. CKA4OK HA KPUBOWU TUTPOBAHMS, TOUKA
skBuBaJieHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). IlepBuunbie U BTOpUYHBIC
craHgaptel. [IpueMbl TUTPUMETPUYECKOTO aHajau3a: MpsSMOe W O0paTHOE TUTPOBAHUE,
KOCBEHHbIE METOAbL. THIIBI peakuui, HUCHOJIb3YEMbIX B TUTPUMETPHUUYECKOM AHAIIU3E;
TpeOOBaHMs, MPEIBSIBIAEMbIC K HUM.

JlonoMHUTENBHO: HHCTPYMEHTAJIbHbIE METOJbl HuHAuKanuu T9. lloreHnmomerpuueckoe
tutpoBanue. Meroa ['pana. [pyrue criocoObl yCTaHOBIEHHS] KOHEYHOW TOUKU TUTPOBAHUS.

2.3. Peakiuu HeWTpanu3aluy B KOJIMYECTBEHHOM XMMHUECKOM aHAU3e.

Mertoapsl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHus. CylIHOCTH METOJla  KHUCIOTHO-OCHOBHOTO
TUTpOBaHUA. KpuBble KHCIIOTHO-OCHOBHOTO TUTPOBAaHMs. Pacuer U mocTpoeHne TeopeTuuecKux
KPUBBIX THTPOBAHMSI CHJIBHBIX U CIAOBIX OJIHOOCHOBHBIX MPOTONUTOB. DaKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHS. (CrocoObl YCTaHOBIICHUS
KOHEYHOU TOYKU TUTpOBaHMs. KHUCIOTHO-OCHOBHBIE MHIUKATOPHI, HHTEPBAI MIEPEX01a OKPACKHU
UHAMKaTOpa, nokazatenb TuTtpoBanus (pT). [IpaBuio BbIOOpa MHAMKATOpa A KOHKPETHOTO
caydass — TuTpoBaHus.  [IpakThueckoe  TpPUMEHEHHE  PEaKIUid  KHUCIOTHO-OCHOBHOTO
B3auMojeicTBus. [loTeHHMOMETpUUECKOE THUTPOBAHME HAa OCHOBE pEaKlUHMil KHUCIOTHO-
OCHOBHOTO B3anMo/ieHicTBUs. IHAMKATOpHBIE TOTPEIIHOCTH U UX OLICHKA.

2.4. AnanutuyecKkue peakiuu KOMIUIEKCOOOpa30BaHUs U OCAXICHUS B KOJTUYECTBEHHOM
XUMHUYECKOM aHaJIH3e.

Hcnonb3oBaHue KomruiekcooOpa3zoBaHUS B XMMHYECKOM aHanmu3e. Heopranuwdeckue u
OpraHn4ecKkue JUranjabl. KOMIUIEKCOHBI U X CBOWCTBA. Y CJIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIUIEKCOHATOB M MX TMPAaKTHUECKOE HCMoib3oBaHue. OOOCHOBAaHUE BBIOOpA ONTHUMAIBHBIX
YCJIOBHM  KOMITJIEKCOHOMETPUUECKOTO TUTpoBaHHs. KpuBble KOMIUIEKCOHOMETPUUYECKOTO
TuTpoBaHusA. DakToOpbl, BIUSIONIME HA BEIWYMHY CKauyka Ha KPHUBBIX TUTpoBaHUsA. CrocoObl
ycranoBieHust T.0. u K.T.T. MeramioxpoMHble HHIUKATOPbI, IPUHIUN UX JeHcTBUSA. BbiOop
WHJUKATOpa [Js1 KOHKPETHOTO Cily4ash THUTPOBAaHUS. AHAIUTUYECKHE BO3MOXKHOCTU METOJAA
KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHUs. [IprMeHeHne KOMIJIEKCOHOB B AaHAIMTUYECKOU XUMUHU

B KauecTBe MAaCKHUPYIOIIUX areHToB. [Ipumenenue XUMHUYECKUX peaxuuit
KOMIUIEKCO0Opa3oBaHusi B (OTOMETPUUECKOM aHallu3e, B METOJIe KOHAYKTOMETPUYECKOTO
TUTpoBaHUsA. Peakmum  ocaxaeHus B KOJIMYECTBEHHOM  XMMHUYECKOM  aHaJIM3e.

['paBumeTpuueckuii ananu3. TeopeTrmdeckoe OOOCHOBaHWE BBHIOOpAa ONTHUMAIBHBIX YCIOBUUN
OCKICHHSI KPUCTALIMYECKMX M aMOpPHBIX OCAIKOB. [IpuMeHEeHHEe XUMHUYECKHUX peaKiuil
OCAKJICHUSI B METOJIe TMOTEHIIMOMETPHUYECKOTO THUTPOBAHUS, B METOJE TYPOHIMMETPUH.
Oco0OeHHOCTH peakluii KOMIUIEKCOOOpazoBaHusl (XemaTooOpa3oBaHUsl) HOHOB METAIJIOB C
OJITA. OcagutenbHOE TUTPOBAHUE.

2.5. Amnanmutuyeckue peakIiMu  OKHUCICHUS-BOCCTAHOBIEHHS B  KOJIWYECTBEHHOM
XUMHUYECKOM aHaJIH3e.

OKHCIIUTENbHO-BOCCTAHOBUTENbHASL PEAKIUS U  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN
noTeHIan. KOHCTAaHTBI PABHOBECHS OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Brioop
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TUTPAHTa U ONTUMAJIbHBIX YCIOBUU TUTpOBaHUA. KpuBbIE OKUCIUTEIHHO-BOCCTAHOBUTEIHHOIO
TUTpoBaHusA. DakTOpHI, BIUAIONIME HA BEIMYMHY CKauka Ha KPUBOW TUTpoBaHMs. MHIukarms
KOHEYHOM TOYKM THUTPOBAHHS XMUMHYECKUMHU U  (PU3UKO-XUMHYECKHMU  METOJAMHU.
ITepmanranaTomerpus. XapakTepucTuka METOAA. VYcnoBus NIPOBEICHUS
MepPMaHraHATOMETPUUECKUX ornpezeneHuil. Bemectna, orpezesnseMble
[IEPMAHraHATOMETPUUYECKUM MeToJoM. JlocToMHCTBa W HemocTaTku Mmeroaa. HMonomerpusi.
XapakTepucTuka METOJa, YCIIOBUSI MPOBEACHUS HOJIOMETPUYECKOTO OINpEeNICeHUs BEIIECTB.
JocrouncTBa U HepocTaTku Metoa. [IpumeHeHHMe peakiuil OKHCIEHHSI-BOCCTAHOBIIEHUS B
METO/I€ TOTEHIIMOMETPUIECKOT'O TUTPOBAHUSI.

2.6. MonooOmeHHast xpomaTorpagusi B KOTMYECTBEHHOM XUMUYECKOM aHaJIM3e.

TpeboBanusi, npeabsBIsSeMble K peakuusM HOHHOro obOmeHna. l3orepma HOHHOTO
oOmeHa. BpiOop onTUManbHBIX YCIOBHI MOHOOOMEHHOTO paszeficHHs BemiecTB. llpumenenue
MOHOOOMEHHOI Xpomarorpaduu B aHAIUTUYECKOM XMMHMU OPTaHUYECKHUX W HEOPTraHMYEeCKHX
COEIMHEHUI: pa3/ie]IeHUe, OUUCTKA, KOHIIECHTPUPOBAHUE U T.J.

Pa3zoen 3. BBeaenue B pu3nko-xuMudeckue (MHCTPYMEHTANIbHbIE) METO/IbI aHATHN3a

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

Knaccudukanus Qu3nko-XUMHUYECKUX METOJOB aHalu3a. AHATUTHYECKHM CHTHAN Kak
uHpopMaTuBHAS (QYHKIUS COCTaBa BEIIECTBA M €ro KoiaudecTBa. [IpuMepsl aHaIMTHYECKHUX
CHUTHAJIOB U UX u3MepeHuii B OPXMA.

3.2. MeTponornyeckue OCHOBBI AaHATMTUYECKUX METO/IOB.

OcCHOBHbBIE aHAJTUTHUKO-METPOJIOTHYECKHE XapaKTEPUCTUKH METOJOB U PEe3YJIbTaTOB
aHalM3a, CIOCOOBI WX OLEHKU: Tpeaen OOHapyXeHus, Kod()(UIMEHT YyBCTBUTEIHHOCTH,
HUOKHSST M BEpXHsS TpaHMIA [Uara3oHa OMNpeeNiieMbIX COAEp)KaHUM, CEeIeKTHUBHOCTH,
NPEUU3NOHHOCTh B YCIOBHSIX CXOIUMOCTH (TIOBTOPSIEMOCTH) ¥ BOCIPOU3BOIMMOCTH,
MPaBUIBHOCTb, SKcIpeccHocTh. O0001mennbie cBeaenus o 'OCT P UCO 5725 (2002).

3.3. Ob6mas XapaKTepUCTKa CIEKTPAJIbHBIX, ANEKTPOXUMUYECKUX U
xpomaTorpauueckux  MeTonoB  aHanuza.  lIpenctaBineHne 0 POTOMETPUYECKUX,
MOTEIMOMETPUYECKUX METOJIaX aHaJInu3a U HOHHOOOMEHHOM XpoMarorpapuu.

4 O0beM yueOHOH TUCHMIIINHBI

O0BLeM TUCHUIITTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
q, q,

O0mas TpyA0eMKOCTh JMCIUILTHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexun 0,45 16 12
[IpakTuueckue 3anstus (I113) - - -
Jlaboparopusbie pabotsl (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padora 2,21 79,6 59,7
KoHTakTHas camocTosiTellbHas paboTa

2,21
CamocTosiTenbHOE U3YUECHHE Pa3/IeJOB JUCIUILIMHbI 79,6 59,7
Bua HTOrOBOro KOHTpOJIs: 3ayer C OLEHKOM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«Puznuyeckas XuMHD)

1. He.ﬂb AUCHUIIJIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIIPABJIAIOUIUX XOAOM

XUMHYCCKOI'0 Iponecca, 1mokKa3aTb oOmactu NPUITOKCHUSA OTUX 3aKOHOB W HAYYUTH CTYACHTA
T'paMOTHO MPUMCHATH UX IPU PCIICHUHU KOHKPETHBIX TCOPCTUUCCKHUX W MPAKTHYCCKUX 3alady,
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IMOHATH OCHOBHBIC KMHETHYCCKHUEC 3aKOHOMCPHOCTH IMPOTCKAHUA XUMUUYCCKHX ITPOLIECCOB U POJIb

KaTtajin3a ajid XHUMHYCCKOM TEXHOJIOTHH.

2. B pe3yabTrare u3y4eHusi AMCUMILIMHBI 00yYAIOLIUICS JOJIKEH:

Obnadamye creayloUMMA KOMIETSHIUSAMHI U UHAMKaTopaMu ux goctiskeHus: OITK-1.3,
OIIK-1.7, OIIK-1.11.
3nams:

OCHOBHBIC 3aKOHBI (DM3MUYECKOW XWMHH, B3aUMOCBS3b (PM3MUECKUX M XUMHUYECKHUX
XapaKTEePUCTHUK IIPoLIECCa;

IIyTH  OIpPEACIICHHUs BAKHEUIIMX XAPAKTEPUCTHK XHMMHYECKOTO PaBHOBECHS
(KOHCTaHTBl PaBHOBECHS, PABHOBECHOI'O BBIXOJAd IPOAYKTA, CTEIIEHU IPEBPAILICHMUS
UCXOJIHBIX BEIIECTB) M BIMSHUSA Pa3IMUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
paBHOBECHS;

TEPMOJMHAMHMYECKOE ONMCAHME CBOMCTB HACAIBHBIX U HEHUJCAIBHBIX PacTBOPOB,
IIOAXOABI K HAXO0KICHHUIO NapLMAIBHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.
TEOPHIO TAIbBAHUYECKUX SIBJICHUM;

TEOPUU KUHETUKH, ITyTU TEOPETUUECKOIO pacueTa CKOPOCTEH XMMHUYECKUX PEaKLUi U
OTpaHUYEHUS B IPUMEHUMOCTH PACUYETHBIX METOOB;

OCHOBHBIE YE€PTbl I'OMOI€HHOI'O M I'ETEPOr€HHOIO Karajau3a, NMPUYMHBl YCKOPCHUS
XUMHYECKOTIO IIpoliecca B IPUCYTCTBUM KaTaJIU3aTopa.

Ymemn:

MPUMEHSATh TECOPETUUYECKUE 3HAHMS W DKCIEPUMEHTAIBHBIE METOJBI HUCCIEIOBAHUS
bu3nYECKON XUMUU MPHU pelIeHUH MPoQecCHOHANBHBIX 33/1aY;

Mpe/CKa3blBaTh W HAXOAWTh ONTHUMAlbHBIE YCIOBUS MPOBEICHUS XUMHUYECKOTO
npolecca ¢ LeIbl0 MOJyuYeHUs MaKCUMaIbHO BO3MOXKHOT'O BBIX0/1a HHTEPECYIOIIETO
TPOJTyKTa;

MPUMEHATh TECOPETUUYECKUE 3HAHMS W DKCHEPUMEHTAIBHBIE METOJBl MCCIETOBAHUS
buznyecKkol XMMHMM [ PEIIeHHs BOIMPOCOB, BO3HHUKAIOUIMX MPU H3YYCHHUH
KMHETUKHU XUMHYECKHUX PEaKIIHii;

MPOBOJIUTh AHAJM3 M KPUTHUYECKU OIEHHWBATH IOJYYCHHBIC SKCIEPUMEHTAIbHBIC
JIaHHbIe, 00001IaTh U JeaTh 000CHOBAHHBIE BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoems:

KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOA0B (DM3MUECKON XUMHUU 7S
pEeLIEHNs] KOHKPETHBIX UCCIIEI0BATENBCKUX 3a/1ay4;

HaBbIKAMHM  OMNPENEICHUS]  COCTOSIHUA  PABHOBECHUS W CaMONPOU3BOJBHOIO
HaIlpaBJIEHUSI XUMHYECKOTO IPOLIECCa;

3HAHUSIMHA OCHOBHBIX 3aKOHOB (DM3WYECKONW XUMHHM [IJI1  COJEp KaTeIbHON
MHTEPIPETALUN TEPMOANHAMUYECKUX PACUETOB;

METOJJaMH  ONPENETEHUsT TMOpsAAKa U  CKOPOCTH  PEAKIUU, YCTAHOBJIEHUSA
JTUMHUTUPYIOIIEN CTaIMA U MEXaHW3Ma N3y4aeMO XMMUYECKON pPEeaAKIINH;

HaBBIKAMH COCTABJIEHUSI TAJIbBAHUYECKUX DJIEMEHTOB JUISl LEJIEH ONpEeaeICHUs
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK W KOHCTAaHT pPABHOBECHUS HCCIEAYEMOU
peaKkuuy;
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e 3HAHUSAMH OCHOBHBIX 3aKOHOB XUMHYECKOW KHHETUKH, BIMSHUSA Pa3IMYHBIX
dakTopoB (TeMIepaTyphl, JaBIEHUS, Karajau3aTopa) Ha CKOPOCTh XHMHUYECKON
peaxIuu.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

4 cemecTp
Pazgea 1. Xumunueckasi TepMOAUHAMHUKA

1. IlepBblil 3aKOH TEPMOAMHAMUKHU

TepMonnHaMuyecKkue CHCTEMbl U TEPMOAMHAMHUYECKUE MApaMETpbl. DKCTEHCUBHBIE U
MHTEHCUBHBIE CBOWCTBAa CHUCTEMbI. TepmoanHaMuueckuil mponecc. DYHKUMU COCTOSHUSA M
¢ynkuuu mporecca. BHyTpeHHSs HEprusi U SHTAJIbIM, UX cBoiicTBa. Temora u pabora Kak
dopmbl nepenaun sHepruu. PaboTta pacummpeHus raza u nosesHas pabora. DopMyIHMpPOBKU
IIEpPBOr0 Hayajla TEPMOAMHAMMKH. B3auMOCBS3b TEIIOTHI, pabOThl U M3MEHEHUS BHYTPEHHEU
SHEPruy B U30XOPHOM, M300apHOM U M30TEPMUYECKOM Ipoleccax. TermnoéMKocTh BelecTBa —
M30XOpHasl WM u300apHas, MoJIsIpHas, YyaenbHas. TemIoéMKOCTh UJACANbHBIX TIa30B,
B3aMMOCBA3b MOJIApHBIX TerioéMkocteil Cp u Cv uaeanbHoro rasza. Temio€éMKOCTh TBEPIBIX
BEIIECTB W JKUJAKOCTeH. 3aBUCHUMOCTb MOJISIPHONH H300apHON TEIIOEMKOCTH BEIECTBA OT
TEMIIepaTypbl, SMIUPUIECKUE YPABHEHUS (CTETICHHBIC PSI/bI), X MPUMEHUMOCTh. 3aKOH KyOOB
Heb6as, npaBuno [rononra u Iltu. Cpennss nzobapHas TEIIOEMKOCTh BELECTBA B MHTEpBae
TeMriepatyp. TemriiepaTypHas 3aBUCUMOCTh IpupaieHus >Htanbnuu BemiectBa (Ht — Ho) mpu
MOCTOSTHHOM JaBJICHHH C Yy4€ToM (pa3oBbIX mepexooB. TernoBoil 3PQeKT XUMHUYIECKOTro
nponecca. OCHOBHOE cTaHAapTHOE cocTosiHue. CTaHAapTHBIE SHTAJBOUM 00pa3oBaHUA U
cropanust BemectB. [IpumeHenue 3akoHa I'ecca 1 BBIUMCIEHHS TEIUIOBBIX 3 (EKTOB
XUMHUYECKHX U (U3UKO-XUMHUYECKUX MporieccoB. CBsA3b TEIUIOBBIX 3(h()EeKTOB mpu MOCTOSHHOM
o0beMe U MpU TOCTOSIHHOM JIaBJIieHMH. 3aBUCHUMOCTh TEIJIOBOIO 3(QeKra peakuuu OT
temneparypbl. BpiBong u ananu3 ypaBHeHus Kupxrodpa B nuddepennumansHoii  ¢popme.
WNuterpupoBanue ypasHeHust Kupxroda.

2. Bropoii 3ak0H TepMOAMHAMUKH.

CaMonpou3BOJIbHBIE W HECAaMOINPOU3BONIbHBIE, OOpaTUMBIE U  HEOOpaTUMBIE,
paBHOBECHBIE (KBa3MCTAaTUYECKHE) W HEpaBHOBECHBbIE Ipolecchl. PaboTa paBHOBECHOrO U
HEPAaBHOBECHOT0 MpolieccoB. POpMYIMPOBKH BTOPOr0 Hayalla TEPMOAMHAMUKHU. DHTPOMHUS Kak
KPUTEPUM HANPABIEHHOCTU CaMOIPOU3BOJIBHBIX MPOLIECCOB U PABHOBECHUS B HU30JIMPOBAHHBIX
CUCTeMax. 3aBUCHUMOCTb OSHTPOIMHU BEILIECTBA OT MapaMeTpOB COCTOSHUS (TeMIleparyphbl,
naBieHus, oObema). Pacder M3MEHEHHs] DHTPONHMHM B PA3IMUYHBIX MPOIECCaX, CBSA3aHHBIX C
W3MEHEHUEM COCTOSIHUS HWACATBHOIO Ta3a, a TAaKKe YUCTHIX TBEPIBIX WU JKUAKHAX BEIIECTB.
W3meHeHne >HTpONUU B IPOLECCE CMENICHUs WICANbHBIX ra3oB. V3MeHEHue >HTpOnuM IpU
dazoBeix mepexomax. TeruioBas TeopeMa Hepucrta, moctynar I[lnanka (TpeTebe Havao
tepmoauHamMukn). CTaTUCTHUYECKass HWHTEPIpPETalus BTOPOrOo Hadajla TEPMOIAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruucienune aOCONMIOTHOW OSHTPONHMH BellecTBa. Pacuer
W3MEHEHUS PHTPONUU B XUMHUECKUX PEAKIUAX MPU Pa3IUIHBIX Temreparypax. OO0beInHeHHOe
ypaBHenue | u Il 3akoHOB TepmoamHamuku. DHeprus [empmromnsiia u sHeprus ['ub6ca kak
KPUTEPUM  HAIPABICHHOCTHM  IPOLECCOB M  PABHOBECUS B  3aKPBITBIX  CHCTEMax.
Xapakrtepuctuyeckue (QpyHKIUU. 3aBUCUMOCTb SHepruu [embmronbua u sHepruu ['ubOca ot
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napamMeTpoB COCTOSIHHS. TeMriepaTypHas 3aBUCHMOCTh 3Hepruu ['mbOca BemiecTBa ¢ y4éTom
da3zoBeix mepexonoB. Ponm ¢azoBoro mnepexoma (mepBbiid, BTOpoW). YpaBHeHus [ub0Oca-
I'enbmromnbia. Pacyer uaMeHeHnit cTanaapTHEIX 3Hepruil [ m60ca u ['enbMronbiia B XUMAYECKHUX
peaklusIX MPU Pa3IUUYHBIX TEMIEPATYpaX.

CucremMbl TEPEMEHHOTO COCTaBa. XHWMHUUYECKHH ITOTEHIIMAT KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHIMANA OT JAABJICHUS U TEeMIEPATyphl. Y CJIOBHUS PABHOBECHUS U
CaMONIPOU3BOJILHOTO MPOTEKAHUSI MPOIECCa B CUCTEMAX MIEPEMEHHOTO COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XWMHYECKOH peakIiH, CTENEHb MNPEBPAIICHUS, XUMHUYECKas
nepeMeHHas.  YpaBHEHHE  HM30TEpPMbl  XHUMHYECKONM  peakuuu  (u3orepmbl  Bant-
o da). Xumuueckoe cpoacTBO. AHATU3 YPaBHEHUS U30TEPMBI JJIsI ONPEICICHHS HATPaBICHUS
CaMOIIPOMU3BOJIBHOTO  IPOTEKAHMSI  XMMMUYECKOM  peakuud OT  JAHHOI'O  MCXOJHOTO
(HepaBHOBECHOT0) cocTOsiHUS. TepMoaMHaMuyeckass KOHCTaHTa XUMHYECKOTO PaBHOBECHUS U
AMIIMPUYECKUE KOHCTaHThI xuMuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHenus ux cBsizu ajs
peakuuu B UACAIbHOW ra3oBoM cMecu. KoHCTaHTBI paBHOBeCHs [JIi TOMOI€HHBIX U
TFETEPOreHHBIX PEaKLMH, HACaIbHbIX M HEUACAIbHBIX PEAKIMOHHBIX CHUCTEM (Ha IpUMEpax).
CMmernieHne XMMHUYECKOTO paBHOBECHS MpH M3MeHeHuu obmiero masnenus (T = const) u npu
no0aBieHHH B cucTeMy nHepTHOro rasa (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTaHTY XMMHUUYECKOTO paBHOBECHS], YpaBHEHUS U300apbl U
M30X0pbl XMMHUUYECKON peakuyu. BbIBoJ, aHAIW3 U MHTETPUPOBAHUE HA3BaHHBIX YPAaBHEHUH Ha
npuMepe ypaBHEHHs H300aphl. Pacder cpeqHero u MICTUHHOTO TEIUIOBOTO A (eKTa XUMUIECKUX
peakuui W3 3aBUCUMOCTH TEPMOJMHAMMYECKOM KOHCTAaHTBl PaBHOBECHsS OT TEMIIEpaTyphl.
Pacuer KOHCTaHT paBHOBECUS XMMHMYECKUX DPEAKLMHA M3 CTAHAAPTHBIX TEPMOIAUHAMUYECKHUX
¢GyHKIMI BellecTB. BrluncieHre KOHCTAaHT paBHOBECHS XMMHUYECKHUX PEaKIMi MO CIPaBOYHBIM
JTAHHBIM O KOHCTaHTaX PaBHOBECHs peakLMi 00pa3oBaHMsI COETUHEHUIN U3 MIPOCTHIX BEIECTB.

Paznen 2. ®a3oBbIe PaBHOBECHA B OTHOKOMIIOHCHTHBIX CHCTEMAX

2.1. ®a3oBrIie Nepexoabl 1 (1)3.30Ba${ AuarpaMma COCTOSAHUA IJII OAHOKOMIIOHCHTHBIX CUCTEM

da3a, KOMIIOHEHT, 4yuclio creneHed cBoOoxabl. IlpaBuno a3 I'mbOca. Ilpumenenue
npaBuia (a3 ['mG6ca ans aHanmu3a (a3oBBIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
JlmarpamMmma COCTOSIHUSI OJTHOKOMITOHEHTHOW CHCTEMBI, €€ (pa3oBble MOIS, JTUHUM W TPOWHBIC
TOYKH, BBIpAXKAIOIIUE COOTBETCTBEHHO OJHO(a3zHoe, NByxX(a3zHoe u TpexdazHoe paBHOBECHS.
HacelimenHslit nap, TeMieparypHasi 3aBUCUMOCTb JJaBJIEHUs] HACBIIEHHOTO napa. Kputuueckas
TOYKa, KPUTHYECKOE COCTOSHHUE BEIIECTBA, €ro 0CcoOeHHOCTH. BBIBOI W aHamM3 ypaBHEHUS
Knanelipona. 3aBUCUMOCTb TeMIIEpaTyphl IUIaBJICHHUS OT BHEUIHETO JaBJIEHUS, UHTETPUPOBAHUE
ypaBHeHHst Kiameiipona st paBHOBECHsI TBEPIOE TEJO - JKUAKOCTh. PaBHOBECHs C Ta30BOM
dazoit, ypaBHenue Knaneilpona-Kmnaysunyca, BBIBOJ W HWHTErpUpOBaHUE YpaBHEHUS JUIS
ONHUCAHMs JMHUKA WCIAapeHHus U CyOJMMalluu, HCIOJb3yeMble JomymeHus. OmnpeneneHue
KOOPJWHAT TPONHON TOYKH.

2.2. OnpezneneHue TepMOIUHAMUYECKHX (PYHKIUH mpoliecca (a3oBoro nepexosa
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[Ipumenenne  ypaBHenusi  Kianeiipona-Kmaysuyca 1 pacdyeta  M3MEHEHHS
TEPMOJMHAMHYECKUX (QYHKIUH 1pu (a3oBBIX TNPEBPALICHUAX. B3auMoCBA3b SHTAIBIHN
TUTaBJICHUS, UCTIAPEHUS M BOSTOHKHU B TPOIHON TOUKe. DMIUpPHUECKOE MpaBuiio TpyToHa.

Pa3nen 3. TepmoaunaMu4yeckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEPMOAMHAMUKYU pacTBOPOB. lapinanbHbie MOJIbHBIE BETUUYUHBI

Knaccudukanuu pactBopos. [lapuuanbHble MOJNSpHBIC BEIUYHHBL. YpaBHeHus [ nb6ca-
Jrorema (BbIBOA M aHanm3). MeTObl ONpeAeICHUs MapUUaIbHBIX MOJISIPHBIX BEJTHYUH (METO.
KacaTeJIbHBIX M METOJX OTpe3KoB). OTHOCHTENBHBIC NapIHUaIbHBIE MOJISIPHBIC BEIHYHHEI
(mapumanbHble MOJIsIpHBIE (DYHKIMK cMemeHus ). TepMoannamMudeckue GyHKIUU CMEIICHUSI.

3.2. TepMOI[I/IHaMI/I‘{eCKOG OIMMCAHUE NACAIBHBIX U HEUCAIbHBIX PAaCTBOPOB

WneanbHple  (coBepUIEHHBIE) pacTBOpPbl. XHMMHUYECKUH IOTEHLUUAl KOMIIOHEHTa
UJeanbHOro pactBopa. TepMonnHaMuyeckue (pyHKIMHU CMEIIEHUS NIl UICAIbHBIX PAacTBOPOB.
PaBHoBecue "upaeanbHbll pacTBOp-map", 3akoH Payns, rpaduueckas MHTeprpeTanus 3aKOHa
Paynsa. IlpenensHo pa30aBieHHBIE pacTBOpPbI, 3aKOH ['eHpu. VYpaBHEHHE XUMHYECKOIO
HOTEHIMajga Juld pPAacTBOPUTENs M pacTBOpEeHHOro BemiecTBa. HewpeanbHble (peanbHbIe)
PacTBOpBI, MOJOXKUTENIbHbIE U OTPULIATENIbHBIE OTKJIOHEHHS OT UAEaIbHOCTU (OT 3akoHa Payns).
CraHgapTHbIE COCTOSHUSI KOMIIOHEHTOB pacTBopa. CHMMeTpUYHas U HECUMMETPUYHASI CUCTEMBbI
cpaBHeHMs. PacueT akTMBHOCTEH M pallMOHAIBHBIX KO3()(PUIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmomumHamudeckne (YHKIMM CMEMICHUS Ui HEWJCAIBHBIX  PAaCTBOPOB.
3aBUCUMOCTh AKTHUBHOCTH M KO3(Q(UIMEHTAa aKTUBHOCTH KOMIIOHEHTa OT TeMIepaTypsl U
JIaBJICHHUS.

3.3. KomnmuratuBHble CBOMCTBAa pa30aBICHHBIX PACTBOPOB HEJETYYHMX BEIISCTB B JIETY4eM
pacTBOpHUTEIIE

Komnnurarushsle cBoiicTBa pa30aBICHHBIX PACTBOPOB HENETYYMX BEIIECTB B JIETYUYHX
pacTBOpuTeNAX (MOHMKEHUE JIABJICHUS HACBHIIIEHHOI'O Mapa pacTBOPUTEINS HaJl PacTBOPOM IO
CPaBHEHHMIO C YHUCTBIM pAcCTBOPUTENIEM, IIOBBIIIEHWE TEMIIEpaTypbl Hayana KUIEHUS U
MOHW)KEHUE TEeMIlepaTypbl Hauajga OTBEpJEBAaHUS pPACTBOPOB, OCMOTHYECKOE JIABJICHHE).
O0yITMOCKONMYECKass M KPUOCKOMMYECKash KOHCTAHThl pacTBOpuTeNs. BbIBOJ ypaBHEHus,
CBSI3BIBAIOILIETO TOHMKEHUE TEMIIEpaTypbl Hayala OTBEpAEBaHUS C KOHIEHTpaluell pacTBopa.
Ocmoc, ocMoTHYeCKOe JaBlieHHe, 00paTHbI ocMoc. Mcnonb30BaHHE KOJUTUTAaTUBHBIX CBOWCTB
JUISL ONPENENIEHHsS MOJIIPHOW Macchl, CTENEHU JUCCOLMAlMM WJIM CTENEeHH acCoLMaluu
PacTBOPEHHOTO BEUIECTBA.

Pa3nen 4. ®a3oBbie paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTEMaxX
4.1. PaBHOBECHE «GKUIKHI pacTBOP - HACHILICHHBIN MMap» B JIByXKOMIIOHEHTHBIX CHCTEMaX.

JluarpaMMbl  «1aBIEHHE-COCTaB», «TEMIIEpaTypa-cocTaB», «COCTaB  Iapa-CoCTaB
KUOKOCTHU» 1 UACAJIBHBIX W HCUIACAJIBHBIX paCTBOPOB. HpI/IMeHeHI/Ie npaBHna (1)33 K
WCCIIeIOBaHNIO auarpamMM. 3akoHbl ['mnbOOca-KoHnoBamoBa. A3eoTpomnus, TEPMOIUHAMUYECKOE
ycioBue TOYkM azeorpona. [IpaBuiio peruara. DU3MKO-XMMUYECKUE OCHOBBI pa3/ielIeHUs
KUIKHUX CMeCGI\/’I METOJaMU HepeFOHKI/I nu peKTI/I(bI/IKaIII/II/I.

4.2. PaBHOBecHe CGKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTCMaAX.
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TepMudeckuil aHamm3, KpUBBIC OXJIAXACHMS, IOCTPOCHHE OUArpaMMbl IIJIaBKOCTH I10
KpUBBIM OXJIaxJeHuss. CHCTeMBbl € OIrpaHUYEHHONW M HEOTpaHWYCHHOM pPacCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpAOM cocTOSIHUU. M3omopdusm. Tumsl TBepAbIX pacTBOpoB. Jluarpammbl
IUTAaBKOCTH HM30MOP(HO KPHCTALTM3YIOMMXCSA BemlecTB. JlparpaMMbl IUIABKOCTH CHCTEM C
OTPaHMYEHHOM PaCTBOPUMOCTBIO B TBEPIOM COCTOSSHUU. ODBTEKTHUECKOE U IMEPUTEKTHYECKOE
paBHOBecus. OnpelieneHne cocTaBa IBTEKTUUYECKOW KMIKOCTH IOCTPOEHHEM TpPEYTrOJbHHUKA
Tammana. [Ipumenenne npasuia a3z ['m66ca k uccaenoBannio Ha3oBbIX PAaBHOBECHIH.

5 cemecTp
Paspnen S. PacTBOpBI 2JIEKTPOJIUTOB
5.1 PacTBOpBI 3JEKTPOJIUTOB B CTATUYECKUX YCIOBHSIX

TepMoaMHaMHYECKOE OIMMCAHUE CBOWMCTB PACTBOPOB AJEKTPOJUTOB. AKTUBHOCTH U
KOX(P(UIIMEHTHl aKTUBHOCTH OJJIGKTPOJIMTA W HWOHOB B PAacTBOpPE, CPEIAHHE HWOHHBIC
K03 UIIMEHTH aKTUBHOCTH. CBS3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEAHEH HOHHOW aKTUBHOCTHIO
U KOHIEHTpamuei snexkrponura. Monnas cuna pactBopa. [IpaBuno nonnoi cuiibl. OCHOBHBIE
MOJIOKEHUS ~ DJIEKTPOCTATHYECKOW  TEOpUHM  CHUIBHBIX  3JEKTpoiuToB  [lebas-Xrokkens.
[Tpenenpublii 3ak0H [leOas-XIOKKes, BTOPOE U TPEThe MPHUOIMKCHUS TCOPHH, TpadudecKoe
IIPEACTABJICHUE OTUX 3aBUCUMOCTEM.

5.2 PaCTBOpH QJICKTPOJUTOB B TMHAMHUYCCKUX YCIIOBUAX

[IpoBonHuky anekTpudeckoro Toka I u Il pona, HOHHAsA KU 3IEKTPOHHAS MPOBOAUMOCTb.
VYaenpHas, MOJIApHAas U 3KBUBAJICHTHAs JJIEKTPUYECKHE IPOBOAMMOCTH, B3aMMOCBA3b MEXKIY
HUMU. 3aBUCUMOCTD Y/AEJIbHON U MOJIIPHOM 3JIEKTPUYECKON MPOBOJUMOCTEN OT KOHLEHTPALINH,
TEeMIEepaTypbl U HpUpojbl pacTBopuTens. CKOpOCTh U MOJABMKHOCTH (20CONIOTHAsI CKOPOCTh
JIBIDKEHUS) MOHOB. 3aKOH HE3aBHCUMOTO JBMKeHMs MOHOB (3akoH Kombpaymia). [IpenenbHble
MOJISIPHBIE€ 3JIEKTPONPOBOJAHOCTH HOHOB. OcTaeTHBIM MeXaHU3M IepeHoca 3JIEKTPUUECTBa
MOHAMH THAPOKCOHMS U TMApOoKcHiIa. Yncna nepeHoca MOHOB. DIEKTPOIPOBOAHOCTE PaCTBOPOB
CUJIbHBIX 3JIEKTPOJINTOB, YpaBHEHHE KOpHS KBaapaTHOro (ypaBHeHue Konbpaymia). [Ipumenenue
TEOPUHU CUJIBHBIX AJIEKTPOJIUTOB ISl OOBSCHEHUS ANEKTPOPOPETUUECKOTO U PENaKCalluOHHOTO
3pPEKTOB CHMKEHMS HICKTPONPOBOAHOCTH. BinmsHue mnoseil BBICOKOW HANpPSHKEHHOCTH U
BBICOKOM YacTOThl IIEPEMEHHOIO0 TOKAa Ha JJIEKTPONPOBOAHOCTH pPacTBOPOB. MeToauku
M3MEPEHUS DIIEKTPONPOBOJHOCTH. KOHIYKTOMETPUUYECKOE ONPENEICHUE CTEIIEHN U KOHCTaHThI
JUCCOLMALUU  CIA0bIX AJIEKTPOIMTOB, TEIUIOTHI, SHTpONMM U H3Hepruu ['ubOca mnpouecca
JCCOLMAIMH, PACTBOPUMOCTH MAJIOPACTBOPHUMBIX COECIMHEHHM.

Pa3znen 6. JaexkTpoxumMHYecKne CHCTEMBbI (LIeIn)
6.1 DJ1C 1 27eKTpOIHbIE TOTEHINAIBI

DNeKTpoXUMHUYECKUEe cucTeMbl (11enH). Bo3HMKHOBEHHE CKauKa MOTEHIMala Ha TpPaHULe
pazaena npoBoaHUkoB I u Il poma. JIBOMHOW SJIEKTPUYECKHN CIOM. DIEKTPOXUMHUYECKHI
MOTEHIMAN, TalbBaHU-TIOTeHIIMAI. OOpaTuMbIe AJIEKTPOJBI U OOpAaTUMBIE DJIEKTPOXHUMHUIECCKUE
nenu  (PJIEMEHTHI). DIEeKTPOJBIDKYINAS CHUJla TaJbBAHMYECKOTO DSJEMEHTa, YCIOBHBIN
AJNIEKTPOJIHBIN TOTeHIMa (MoTeHIMan B BojopoaHou mikane). Cesazp DJIC rampBaHUYECKON
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LENU C 3JIEKTPOIHbIMU moTeHumanaMu. [IpaBuno 3HakoB 3/IC U 3J€KTPOAHBIX MOTEHIMAJIOB.
TepMoauHamMuyeckasi TEOpUsl TAIbBAHUYECKUX SBJICHUU. BbiBoa M ananm3 ypaBHeHus HepHcra,
BbIpaKaromero 3aBucuMoctb JJ[C raapBaHMYECKOro 3JE€MEHTa OT aKTMBHOCTEM KOMIIOHEHTOB
AJIEKTPOJHON peakiuu. YpaBHeHue [mbOOca-I'enbmronbna Uisi AJIEKTPOXUMHUYECKUX CHCTEM.
3aBucumocts DJ[C raibBaHMYECKOTO 3J€MeHTa OT TemrepaTypbl. Kiaccudukaius nekTpoios:
AJIEKTPO/IbI IEPBOTO U BTOPOTO POJIa, Ta30BbI€, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
Hepncra i1t moteHnnana 3J1eKTpo10B BCEX BUIOB.

6.2. "'anpBaHNYECKUE DIIEMEHTEI

Turbl ranbBaHUYECKUX 3JIEMEHTOB: XUMUYECKHE, KOHIIEHTPAIIMOHHBIE, C TIepEHOCOM, Oe3
nepeHoca. Jn¢p¢dy3noHHbIN MOTEHIMA, MEXaHU3M BO3HUKHOBEHMS M METOJbl €r0 YCTPAHEHUS
(cBemeHuss K MMHUMalIbHOW BenuuuHe). Meroauka wusmepeHus OJC U 31EKTpOAHBIX
noreHuuanoB. [IpumMeHeHHE NOTEHUUMOMETPUU JUIS OINPEAETICHUS TEePMOIMHAMHUYECKUX
XapaKTEePUCTUK XMUMHUYECKHX pEaKLHi, MPOTEKAIOIIUX B TalbBAHUYECKOH LENH, KOHCTaHT
XUMHYECKOTO PABHOBECHS, aKTUBHOCTEH M KOI()(UIIMEHTOB aKTHUBHOCTH 3JEKTPOIUTOB, pH
pacTBOPOB, MNPOM3BEACHUS PACTBOPUMOCTH MAaJlOPACTBOPUMBIX COEIMHEHHH. XHMHUYECKHe
MCTOYHUKU TOKA.

Pasznen 7. Xumnueckass KHHETHKA
7.1. ®opmanbHasi KHHETHKA

TepmoauHaMuueckasi BO3MOXKHOCTb TpOIECCa M €ro MpakTHYecKas (KWHETUYECKas)
ocymiecTBUMOCTb. [Ipenmer u 3amaun xuMudeckoil KUHETHUKU. OCHOBHBIE TOHATHS (OPMATBHOM
KHHETUKU: CKOPOCTh XUMHUYECKON pPEaKIMU, MOJEKYJISPHOCTh, YAaCTHBIM M OOIIUN MOPSIIOK.
OCHOBHOHM TMOCTyJIaT XUMHUYECKOW KWUHETHUKH, KHUHETUYECKOE YpaBHEHHE CKOPOCTH DPEAKIIUU.
KoHcTaHTa CKOpPOCTM XMMHUYECKOW pPEaKIUH, Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH. Meroabl
OnpezieNieHusl CKOpocTell XMMHMYecKuxX peakuuid. [IpocTeie (s1eMeHTapHbIE) M CIIOXKHBIE
peakiuu. KuHeTnka mpocTeiXx ¥ (pOpMaTbHO MPOCTHIX OJHOCTOPOHHMX TOMOTEHHBIX pPEaKIIUU.
Peaxiiuu mepBoro, BTOporo u Tpetbero nopsiakos. JAuddepeniinansuas 1 uHTErpaibHas GOpMbl
KMHETUYECKUX YPaBHEHUMW, KMHETHYECKHE KpHBbIE. JIMHEHOE MpeaCTaBIeHUE KUHETHYECKHX
KPUBBIX JJI PEeakUuid pa3auyHbIX MOpsAAKoB. Bpems mnomympeBpamieHus. Peakuuu HyneBoro
nopsinka. Merton wu30ObITka (u3omsiuu) OcTBaibAa OMNPENETICHUST YaCTHBIX MOPSAKOB IO
COOTBETCTByMOIIEMY peareHTy. Juddepenimanbaple U UHTETpalbHbIE METOMBI OINpEAeTIeHUS
nopsiika peakinuu. Pasznuyue KOHIEHTPAIMOHHOTO W BPEMEHHOro TopsakoB. CrokHbBIE
peakuu. [lpuHIMI HE3aBUCHMOTO TPOTEKAHUs OJJIEMEHTApHBIX peakiuii. OOpaTuMble U
napajuleNbHbIe peakiuu mepBoro mnopsaka. JuddepeHnuanbabie ypaBHEHHsI, OMHCHIBAIOIINE
CKOPOCTH 3THX pEaKUMi, MX HUHTerpupoBaHue. KuHeTHMdeckne KpuBBIE ISl KaXIAOTO U3
pearupytomux  BemectB.  [locnemoBarenbHble  peaknuu  1-ro  mopsaka.  Cucrema
nudepeHIaTbHBIX  YPAaBHEHUH, OMHCHIBAIONINX KHWHETHUKY TOCIEAOBATEIBHBIX PEaKIIUM.
Kunernueckue ypaBHEHHS M KHHETHYECKHE KPHUBBIC JJISI BCEX YYAaCTHUKOB peakuuu. Bpems
JOCTH>KEHUS] MaKCUMaJIbHOM KOHUEHTpAlUu MPOMEXYTOUHOI'O BEHIECTBA. 3aBUCHUMOCTH
MaKCUMAJIbHOM KOHIIEHTpPAllUHM MPOMEXKYTOYHOIO BEHIECTBA OT COOTHOIIEHUS KOHCTAHT
CKOpPOCTEW OTAEIBHBIX CTaAUM MOCIEN0BATENBHON peakuu. [IpuHunn TMMUTHPYIOLIEN CTaauN
MOCJIEIOBATEIbHON  XUMHYecKoW  peaknuu.  CTallMOHApHBIM  pEXUM  MPOTECKAHUS
MOCJIEIOBATEIbHBIX ~ peakmuii. MeToa  KBa3WCTAallMOHAPHBIX  KOHIIEHTpalui, 00JacTh
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NpUMEHEHHs. BrnmsHue TeMmepaTypbl Ha CKOPOCTh XHMHYECKOH peakuuu, MpUOIIKEHHOE
npaBwio Bant-I'opda. YpaBuenne Appennyca B nuddepeHuanibHoi 1 HHTETpaIbHOH (Gopme.
D¢ ¢exTrBHAS SHEPrus AaKTUBAIMM M MPEIIKCIIOHCHIMAIBHBIA MHOXXHUTENb, METOIBI HX
OTIpeIeNIeHNUs U3 KCIIEPUMEHTAIBHBIX TaHHBIX.

7.2. Teopuu XUMUYECKON KMHETHUKHU

Teopuss axtuBHbIX (OuHApHBIX) coynapeHuit (TAC). CkopocTh peakiMu Kak YHCIIO
CTOJIKHOBEHHUI aKTHBHBIX MOJEKYN B €UHHILY BpeMeHH. KoHCcTaHTa CKOpOCTH OMMONEKYISIpHOI
peakuuu. OU3NYECKUN CMBICT MPEA3KCIOHEHIUAIBHOIO MHOXKUTENSI U DHEPruu aKkTUBALUU B
paMKax TEOpHH aKTUBHBIX coynapeHuil. Crepuueckuii pakTop, HEOOXOAUMOCTh €ro BBEACHUS B
KMHETUYECKOE YPaBHEHUE PeaKkLUu. [J0CTOMHCTBA U HEIOCTATKY TEOPUU AKTUBHBIX COYIapEHUN.
MexaHu3sM MOHOMOJIEKYJISIPDHBIX Ta30BbIXx peakuuil B pamkax TAC, cxema Jlunnemana.
HcTonkoBaHue MPUYMH HM3MEHEHMs MOPSAKA MOHOMOJIEKYJISIPHOM peakuuu MpU H3MEHEHUU
JIABJICHMSL.

Teopust mepexogHoro coctossHus (aktuBupoBaHHoro komiuiekca) (TIIC umu TAK).
Ocnosuble nosoxxeHus TIIC, kuHernueckas cxema peakuuu. II0BEpXHOCTh NOTEHLMAIBHON
SHEpPruM, KOOpJAUHATA PEAKIUH, IyTh PeaKUuu. AKTUBUPOBAHHBI KOMIUIEKC U €r0 CBOMCTBA,
UCTUHHAsT 3Heprusi axkTuBaluu. CKOpOCTh peaklMM — CKOPOCTh pacnaja aKTUBUPOBAHHOIO
KOMILIEKCa (ckopocTb ero IIPOXOXKACHHUS yepes IIOTEHLINAIbHBIN 6apnep).
KBasutepmonunamuueckass ¢opma ypaBHenuss TIIC, sHTampnus W SHTPONMS aKTUBALUU,
TPAaHCMHUCCUOHHBIM K03 duument. CBA3p  SHTANBOMM  aKTHBaUMUM € 3G (PEeKTUBHOU
(3KCTIEpUMEHTAJIbHOI ) SHEPTUeil AKTUBALUH.

7.3. DOTOXMMHYECKHE U TCITHBIE PEAKIIHN

@DOTOXMMHUYECKHE PEAKIMH, TEPBUYHBIE W BTOPUYHBbIE (POTOXUMHUECKUE IPOLIECCHI.
®oroaucconmanmsi U Gortonu3. Dorodpusznueckue (A€3aKTUBALMOHHBIE) TPOLECCHl MPHU
NOJIOIEHNH H3NydeHus. 3akoHbl ¢oroxumuu: ['porryca-lpenepa u Diinmrelina-llITapka.
KBanrtoBbiil Bbixon. KuHernka mnpoieccoB, MPOUCXOMALUIMX € ydacTHeM (HDOTOBO3OYKIECHHBIX
mosiekyn. CencuOunuzatopsl, CeHCHOUIM3UPOBaHHbIE (oTOXUMHUYECKHE peakiuuu. OCHOBHbBIE
pasnnuus peakuuii ¢ GOTOXUMHUECKUM U TEPMHUYECKUM WHUIMHpoBaHUeM. dDoToxumuyeckue
npoiieccsl B atMocdepe, GOTOCHHTES.

lennele peakuuu. Ilpumepsl peakuuii, NPOTEKAOIUX [0 LENHOMY MEXAHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTaJMM LEMHBIX peakiuil. MexXxaHu3Mbl 3apOXKACHUS, Pa3BUTHUS U
oOpbiBa 1ernedd. JIMHEWHBI W KBaJpaTUYHBIM OOpHIB Iemeil. 3BEHO IeMH, AJuHA IEeMu.
Hepa3BeTBineHHble U pa3BETBICHHBIE LIENHbIE peakiuu. KnHETHKa HEpa3BETBIEHHBIX LIETTHBIX
peakiuii. Ctaguu pa3BETBICHHON IenHOW peakuuu. BeposTHOCTh oOpbIBa M pa3BETBIICHUS
nenu. Pa3BuTHe pa3BETBICHHBIX LEMHBIX pEAaKUMH BO BpPEMEHHW, CTAlMOHAPHBIA U
HECTAllMOHAPHBIA PEXKHUMbl TeueHus peakuuu. lIpenenpHble SBICHUS B Pa3BETBIEHHBIX
peakiusax. HikHuH M BepxXxHUN Tmpenensl BOCIUIAMEHEHHUs (B3pbIBAa) LENHOW peaklUu.
[TosryocTpoB BOCIIIaMEHEHUS.

Pa3pen 8. Karaaus

I'omoreHHbIli M TCTCPOTCHHHﬁ katanu3. ABrokaTtanu3. OCHOBHEBIC 3aKOHOMCPHOCTHU
KaTaJIUTHYCCKUX peaKHHﬁ. Bansane KaTtajiu3aTtopa Ha TCPMOJUHAMHUYCCKHUE W KHMHCTHYCCKUC
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XapaKTEePUCTUKU  XUMHUYECKUX  peakiui. CeNeKTUBHOCTh  JIEUCTBUA  KaTajlu3aropa.
Karanutnueckass akTUBHOCTb, YZACJIbHAs KaTaJIMTHYECKas AKTUBHOCTb. | OMOIE€HHBIN KaTaaus.
CIUTHBIA M pa3elibHbI MEXaHU3Mbl KaTaJUTUYECKUX PEAKUUH, YHEPreTUYECKUE TUarpaMMbl
B3aMIMOJICHCTBHS PEareHToB ¢ Karanu3zaropoMm. OOmmii U cenuuIeckuii KUCIOTHO-OCHOBHBIN
kartanu3. O¢(deKTuBHAsS KOHCTaHTa CKOPOCTH peaklWH, KaTalM3UpyeMOH BeEIIeCTBAMHU C
KHMCJIOTHO-OCHOBHBIMU ~ CBOMCTBaMM. KaranuTuyeckue KOHCTAHTBI CKOPOCTH  PEAKLHUU.
I'ereporennsiii  karanu3. CKOpPOCTb  IeT€pOre€HHO-KATAJIUTHUECKONM  peakuuu.  Tumbl
TFeTepOreHHBIX KaTaJIM3aTOpOB. 3aKOH JEHCTBYIOIIMX MOBepxHocTel. Ponb ancopbuuu B
reTeporeHHoM mpouecce. Kunernka rereporeHHO-KaTaIMTUYECKUX Peaklyii, He JIMMUTUPYEMBIX
muddysueit. OTpaBieHHe KaTaau3aToOpPOB.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bcero
. 4 5
Bun yuebHoit paboTbl Y Y Y
3E Kan. | an Kan. | Lo KaJl.
q. q. q.
OO0miast TpyA0€MKOCTh AUCIUTLIUHBI 14 504 7 252 7 252

KonrakTHas paboTa — ayAuTOpPHbIE 5.34 192 267 96 267 96

3aHATHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[TpakTuaeckue 3arstus (I13) 1,78 64 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHasi padoTa 240 3,33 120 3,33 120
[ToaroTroBka K 1a00paTopHBIM paboTam 120 60 60
KonrtakTHas camocrositenbHas pabora 6,66 - 333 - 333 -

CamocTosTeTbHOE H3YUCHUE Pa3/IeNiOB 120 50 50

JUCIIUILIHHBI

Buasbl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakTHass pabota — mpoMexyTodHas

4 4
aTTecTanus 2 08 1 0 1 0
[TonroroBka K dK3aMeHY 71,2 35,6 35,6
Bua uTOroBoro KOHTpOJIs: JK3aMeH IK3aMeH
Cemectp
Bcero
. 4 5
Bun yuebHoit paboTbl A A N
3E cTp. 3E cTp. 3E CcTp.
q, q, q,
OO01mas TpyA0eMKOCTh JTHCIIATLTNHBI 14 378 7 189 6 189

KonTakTHas padoTra — ayiuTopHbIC 5,34 144 267 79 267 79

3aHATHS:
Jlexkuuu 1,78 48 0,89 24 0,89 24
[Mpaktuyeckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
Jlaboparopusie paboTs (JIP) 1,78 48 0,89 24 0,89 24
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CaMocTosiTe1bHasi paboTa 180 3,33 90 2,33 90
[ToaroToBka K J1abopaTopHBIM padoTaM 90 45 45
KonraktHast camocrosiTenbHasi pabota 6,66 - 333 - 333 -
CaMOCTOsATEIbHOE U3YUCHHUE PA3/IeiIOB 90 45 45
JUCITATLIAHBI

Buabl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27
KonTakTHass pabora — MpOMEKyTOYHAsS 0.6 0.3 0.3
arTecramnus 2 1 1
[ToaroToBKa K 3K3aMeHY 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: DK3aMeH IK3aMeH

AHHOTaNuUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«KononaHas xuMus»

1 Heab AMCHMIUVIMHBI — MPHOOpeTeHHE 00y4aromuMuUcs 0a30BBIX 3HAHHWI B 00JacTh
TEPMOJIMHAMHUKHN TIOBEPXHOCTHBIX SBJIEHUH M CBOWCTB AMCIEPCHBIX CHCTEM M MOJy4YeHUE
YMEHUH B YaCTH MCIIOJIb30BAHMS STHX 3HAHUH MPH UCCIEIOBAHNY, IPOCKTUPOBAHUH U CO3/IaHUH
peabHbIX CUCTEM, SIBJISIOLIMXCS B OOJIBIIMHCTBE CIIy4aeB AUCIEPCHBIMU.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JI/KEH:

Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.
3uamop:

- IPU3HAKH OOBEKTOB KOJUIOMAHON XMMHHU U UX KJIACCH(PHUKAIIHIO.

- OCHOBHBIE TIIOHATHS M COOTHOLIEHUS TEPMOAMHAMHUKU IOBEPXHOCTHBIX  SIBJICHUH
(TepMOaMHAMUKA IOBEPXHOCTHOIO CJOS; aJAre3usi, CMauMBaHUWE U pacTeKaHHE >KHUIKOCTEH;
JMCTIEPCHOCTh U TEPMOAMHAMUYECKHE CBOMCTBA TeJI; aJCcOpOIMs ra30B U MapoB, aJcopOouus u3
pacTBOPOB).

- OCHOBHBIE TEOPUHU (HU3UIECKOM acOpOIIHH.

- OCHOBHBIE TIPEICTABICHHUS O CTPOCHUM JBOWHOIO JJIEKTPUUECKOTO CJOs; HPHUPOLY
AIIEKTPOKMHETHUYECKOI O IOTEHI[MANa; OCHOBHBIE 3JIEKTPOKMHETUYECKUE SIBIICHHUS.

- ycnoBus IpuMeHUMOCTH 3akoHa Crokca; 3akoH OHHImITeHHa — CMOIYXOBCKOTO,
TUIICOMETpHYECKOe ypaBHeHue Jlarutaca.

- IPUPOAY CEAMMEHTALIMOHHON U arperaTuBHON yCTONYMBOCTH; OCHOBHBIE CBOMCTBA PACTBOPOB
I[TAB xak nMOQUIBHBIX CHUCTEM; OCHOBHble moyiokeHus teopun JJIDPO; npuuumHbl U
0COOEHHOCTH OBICTPON M MEIJIEHHOM KOaryisluu, KOHLEHTPAIMOHHON M HeWTpaau3aliiOHHON
KOAryJIsILUH.

- THUIBl CTPYKTYp, BO3HMKAIOIIME B JHUCIEPCHBIX CHCTEMaX, NPUYMHBI U YCIOBHUS HX
o0pa3oBaHus; KJIacCU(PHUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOWCTBAM.

Ymemo:

- PacCUMTHIBATh TAPAMETPBI, KOTOPHIMH XapaKTEPU3YIOT JUCIIEPCHOCTb.

- TOPOBOIUTH pAacyeThl C MHCIOJb30BAaHMEM OCHOBHBIX COOTHOLIEHUH TEpPMOAMHAMUKHU
MIOBEPXHOCTHBIX SIBIICHUH.

- pacCUMTHIBATh OCHOBHBIE XapaKTEPUCTUKU MIOPUCTON CTPYKTYPHI.

- pPacCUMTHIBATh BEIUYUHY DJEKTPOKMHETHUYECKOTO MOTEHIMAJA M0 JaHHBIM 3JIEKTPOOCMOCa U
anekTpodopesa.

- paccuMTHIBaTh HMHTETPAIBHYIO W IU(PQPEpeHINATBHYI0 KPUBBIE PACIPEICIICHUS] YaCTHIl IO
pa3Mepam.

- PacCUMTHIBATh U aHAITM3UPOBATH MOTEHIMATBHBIE KPUBBIE TTAPHOTO B3aUMOJICHCTBUS YaCTHII.

- PaCCUMUTHIBATH U U3MEPSTH BSI3KOCTh AUCHEPCHBIX CUCTEM.
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Bnaoemo:

- MPEACTaBICHUSMU O POJM MOBEPXHOCTHBIX SIBIEHUW W AUCHEPCHBIX CHUCTEM B TEXHHUKE M
MIPUPOJIE.

- METOJIJaMU U3MEPEHHUSI TOBEPXHOCTHOTO HATSHKEHHUSI, KPAeBOT'O yriia.

- 3HAHUSAMHM O METO/IaX U3MEPEHHUsI aICOPOLIMH U yIeITbHON MTOBEPXHOCTH.

- 3HAHUSAMH 00 YCIIOBUSAX MPUMEHUMOCTH ypaBHEHUs [ enbmronbia — CMOITyXOBCKOTO;
- METOJIaMU OTIPEICIICHUS MIEKTPOKUHETHIECKOTO TTOTCHIIHAIA.

- METOJIOM CEIMMCHTAIMOHHOTO aHaI13a.

- METOJIaMH OTIPE/ICIICHUSI KPUTHUUECKON KOHIICHTPAIIMH MULIEIUIO00pa30BaHus;

- METOJJaMU UCCJIEI0BAHUS KUHETUKHU KOATYJISIUU.

- METOJIJaMHU U3MEPCHHUSI M aHAJIN3a KPUBBIX TCUCHUS.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI
Pasnen 1. [Ipeamer u npu3Hakyu 00BEKTOB KOJJIOUTHOW XUMHH

KonnmounHas XuMus - Hayka O IOBEPXHOCTHBIX SIBJIEHHSIX M JUCHEPCHBIX CHCTEMAXx.
OCHOBHBIE MOBEPXHOCTHBIC SIBJICHMS: QAre3usi U CMayMBaHHE, KaNWUIAPHOCTh, aACOpPOLMS,
AIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U AP.

OCHOBHBIE TIPU3HAKU JIUCHEPCHBIX CHUCTEM - TE€TePOreHHOCTh M JUCIIEPCHOCTD;
MOBEPXHOCTHASI SHEPTHs, KOJIMYECTBEHHBIE XapaKTePHCTUKU aucnepcHocTH. Knaccudpukarus
JMCIIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHMIO AMCIIEPCHOM (ha3bl U TUCIIEPCUOHHON CpEJibl.
Knaccugukarnusi cBOOOTHOAMCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U 0 B3aUMOCHCTBUIO
MEXIy IUCIEPCUOHHON cpenoil M aucnepcHod (azoil. Ponb MOBEpXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOJE, TPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTUH.

Paznien 2. TepMoarHaMuKa HOBEPXHOCTHBIX SBJICHUN

OOmast xapakTepHCcTUKa MOBEPXHOCTHOW HSHepruu. [loBepxHOCTHas »HEprusi B oOmIEeM
ypaBHEHMH 1-T0O U 2-T0O Hayan TepMOJUHAMUKU. [IOBEpXHOCTHOE HATsLKEHUE Kak Mepa SHEpruu
['n66ca mexdasHoil moBepxHOCTU. [I0BEPXHOCTHOE HATSIKEHHE - XapaKTEPUCTHKA IMPHPOJIBI
colpukacaronxcs ¢a3 1 ux B3aumojencTBus. CBOICTBa MOBEPXHOCTEH JKUAKMX M TBEPIBIX
Ten. YpaBHeHnue ['mbOca-I'enbmronblia Juisi BHYTPEHHEH yNEIbHOW IMOBEPXHOCTHOM 3HEpruu
(TOJIHOM MOBEPXHOCTHOM YHEPIUN). 3aBUCUMOCTb SHEPreTUUYECKUX MMapaMeTPOB TOBEPXHOCTH OT
temneparypsl. [Ipoiieccbl caMONPON3BOIBLHOTO YMEHbBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuus ¥ noBepXHOCTHOE HaTspkeHue. CBsA3b BEJIMUYMHBI a/IcOPOLMU € MapaMeTpamu
CHUCTEMBI: HW30TE€pMa, H3OMHKHA M H30cTepa aacopoumu. Meton wu30bITKOB ['mOOCa.
@dyHnameHTanbHOE ajacopOumoHHoe ypaBHeHue [u0O6ca. I'mbOcoBckas ancopOuus. YactHoe
BbIpakeHHe ypaBHeHUsi [u60ca. [loBEpXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIC
BELIECTBA.

Anresusi, cMauMBaHWE W pacTeKaHHWE KUAKOCTeH. Anresuwst u koresus. [Ipupoma cun
Mex(dazHoro B3auMmojielcTBUs. YpaBHeHue Jlrompe s paboTsl aare3uu. CMauuMBaHue U
KpaeBor yroi. 3akoH FOHra. Csi3zb paOOThI aare3uu ¢ KpaeBbIM yriioMm (ypaBHeHue [lrompe-
IOnra). JInodunbHble ¥ nu0(GOOHBIE MOBEPXHOCTH. METOABI OIpeaeNeHUs] KPaeBbIX YIJIOB.
Bnusinue noBepxHocTHO-akTUBHBIX BenlecTB (IIAB) na cmauuBanue. PacTexkaHue >KUIKOCTEH.
Koadduuuent pacrexkanus no I'apkuncy. Dddext Mapanronun. MexdasHoe HaTsHKeHUE Ha
IpaHULIE MEXIYy B3aMMHO-HACBHIIIEHHBIMH >KUJIKOCTSIMU M TpaBuiio AHTOHOBa. [IpakTuueckoe
3Ha4YeHHE a/Ire3UH, CMAauUBAHUS U PACTEKAHHUS.

JucniepcHOCTh M TepMOAWHAMHUYECKHe cBoWcTBa Ten. IlpaBmiio ¢a3 ['ubbca u
JMCTIEPCHOCTh. BnusiHMEe KpUBHM3HBI MOBEPXHOCTHM HA BHYTpPEHHEE JaBlieHHE Tell (ypaBHEHUE
Jlannaca). IloBepxHocTHast sHeprusi U paBHOBecHble Qopmbl Ten. I[lpunnun I'm66ca-Kropu.
3akoH Bynega. Kanwmuispusie sBiaeHus (ypaBHeHue JKiopeHa), MX poJib B TpHUpPOJIE U
TEXHOJOTMH.  MeToJnpl  OmpefeNieHuss  MOBEPXHOCTHOTO  HATSKEHHs.  3aBUCHUMOCTH
TEPMOJIMHAMHUYECKONW PEaKIIMOHHONW CIIOCOOHOCTU OT AMCIEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue aucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PaBHOBECUS XUMHUYECKOM peakinH,
Temreparypy (a3oBoro nepexoja.
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[TonydyeHue TuCnepcHBIX cucTeM. MeTonbl qucneprupoBanus. Y paBHeHue PeOunaepa s
paboTbl nucneprupoBaHus. AnCOopOLMOHHOE MOHWXKeHHe mnpouHoctd (dddexkr Pebunmepa).
['oMoreHHass W rereporeHHas KoHAeHcanus. MetactabuiabHoe cocTosiHue. DHeprusi ['mb6ca
oOpa3oBaHus 3apojblllla HOBOW (pa3pl, KPUTHUYECKUH paauyc 3aponsima. JlBe cramuu
oOpa3oBaHusi HOBOH (pa3pl. CBs3b KMHETUKU 0Opa3oBaHUs HOBOM (Da3bl C IEpECHILICHUEM.
VYipasineHue JIUCIEPCHOCTBIO IPU TOMOT€HHOM KOHJeHcauuu. IIpumepsl mnosydeHus
JUCIIEPCHBIX CUCTEM METOJIaMH (pU3MUECKON M XUMUUYECKON KOHJIEHCALIMH.

Paznen 3. AncopOuroHHbBIE PABHOBECHS

Knaccudukanmuss mexanu3zMoB ajncopOuum (pusnueckas aacopOmus, XemocopOomus u
noHoobMeHHas ajgcopOius). [Ipupona agcopOunoHHbIX cuil. OCOOCHHOCTH COCTABIISIONINX CHJT
Ban-nep-Baanbca (opHeHTallMOHHBIX, MHIYKIHMOHHBIX M JUCHEPCHOHHBIX) IpPU aACOPOLMH.
VYpaBHeHME A1 TOTEHIMAIBHOW 3HEPTUH B3aUMOJICHCTBUS aTroMa (MOJIEKYJIbI) C IIOBEPXHOCTBIO
Tena.

AncopOuusi ra30B M HapoB HA OJHOPOJHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHe
U30T€PMbl MOHOMOJIEKYJISIpPHOM aacopOuuu Jlenrmiopa u ero ananus. OnpezneneHue KOHCTaHT
3TOro ypaBHeHUs (JuHeiHas popma ypaBHeHus Jlenrmiopa). YpaBHenue @peitnanuxa. Teopus
HOJUMOJIEKYJIIpHON afcopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue u30TE€pMbI
aacopbuuu, ero ananu3. JlunedHas ¢opma ypaBHeHuss bOT u pacder ero KOHCTAHT.
Ornpenenenue yaelbHOU oBepxHocTu MeToaoM bOT.

AncopOIus ra30B ¥ MapoB HAa MOPHUCTHIX MaTepuasiax. KolmyecTBEHHbIE XapaKTePUCTHKH
HOpPUCTBIX MaTepuayioB. llopucTele Tena KOPHYCKYJISPHOM, KPHCTANIMYECKOM M TryOuaToit
CTPYKTYpBI, MeTOABI uX nosydeHus. Kiaccupukanus mop mo [lyOMHMHY W ee B3aUMOCBS3b C
TEOPHUSIMHU aICOPOLIHH.

Teopus KanmMJUIIPHON KOHIEHCAMK. KannuisipHO-KOHAeHCaMOHHBIN rucrepesnc. Pacuer
UHTErpaibHOl U AuddepeHnanbHOM KpUBBIX pacipeieneHus o0beMa 1op o pa3mepam.

OcoOeHHocTH aacopOLMKM Ha MHKPOIOPUCTBIX Marepuanax. [loTeHumanpHas TeopHs
[TonsHu.  AncopOUMOHHBIM — HOTeHIMand.  XapaKTepucTUdecKas  KpuBas  aJcOpOLMH.
TemnepaTypHasi MHBapUaHTHOCTh M apPUHHOCTH XapaKTEPUCTHUECKUX KpHUBBIX. O00O0IIEHHOE
ypaBHeHHe Teopun JyOMHMHAa OOBEMHOrO 3alOJHEHUS MMKPOIOpP, YacTHBIE CIIydau 3TOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymikeBuya). AncopOuusi ra30B M MapoB B XUMHUUYECKOU
TEXHOJIOTHH.

AJcopOuMsl NOBEPXHOCTHO-aKTUBHBIX BenlecTB. BnusHue crpoenust monekyn IIAB Ha
MOBEPXHOCTHYIO ~aKTMBHOCTb, mpaBwiio Jlrokimo-Tpay0Ge. 3aBUCMMOCTb MOBEPXHOCTHOTO
HaTSDKEHUsI OT cOoCTaBa pacTBOpa IpH CcOOJIIO/IeHHMH 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VYpaBuenue IlumkoBckoro. YpaBHEHHMs  COCTOSIHHMS — Ta3000pa3HbIX  IMOBEPXHOCTHBIX
(acOpOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUIEHOK U ONPEJEICHUE UX XapaKTEPUCTHUK.
Becwl Jlenrmiopa. @akTophl, ONpeeNnsIone arperaTHoe COCTOSHUE aCOPOIIMOHHBIX TJICHOK.
Omnpenenenue cTpoeHus aicOpOIMOHHOTIO ClIosl ¥ pa3MepoB Moiiekyn [TAB.

Paszien 4. DneKTpUYECKUE SIBICHUS HA IOBEPXHOCTH

HBoitnoit snexkrpuyeckuii cior (JI2C), mexanusmbl obpazoanusi J[IC. CooTHoueHUus
MEXY JIEKTPUUYECKUM MOTEHIMAIOM M TOBEPXHOCTHBIM HaTshKeHueM (ypaBHeHus Jlunnmana).
DIIEKTpOKANMWLISPHBIE KPUBBIE U onpeneneHue napametpos [J9C no 3TUM KpUBBIM.

O6umme npencrasienus o teopusix ctpoenus AIC. Teopus I'ym — Yenmena. YpaBHeHue
[Tyaccona-bonbsimana nns auddysnoit vactu J19C u ero pemenue. Tommuna nuddysHoro cnos
U BIMSHUE Ha Hee pa3In4HbIX (pakTopoB. /[BoiiHOM 3nexTpuueckuil cnoit mo teopun lllrepHa,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus JIIC. Mumenisl u ux CTpoeHHUE.

Yerblpe BUAA DIEKTPOKMHETUYECKUX SIBICHUH. OJIEKTPOKMHETHUUYECKMH MOTEHLHMAT U
BIUSHUE Ha HEro pa3inyHbIX (akTopoB. YpaBHeHue [enbpmrosnbia-CMOITYyXOBCKOTO ISt
CKOpPOCTH TEpeHOoca MpPU IMEKTPoOCMoce U 3ekTpodopese. DPPeKTsl, He YUUTHIBAEMbIE TUM
ypaBHEHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  DJIEKTPO(POpPETHUECKOE  TOPMOKEHHUE,
penakcaniMoHHbIN 3¢ dekT). [IpakTrueckoe UCIOIb30BaHUE INEKTPOKMHETHUECKUX SBICHUH.
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Paszpnen 5. Kunetnueckue cBOMCTBA TUCHIEPCHBIX CUCTEM

OcCHOBBI ceqUMEHTAllMOHHOrO aHain3a. CBA3b CKOPOCTH OCAXKIEHUS 4YacTHUIl C HX
pasmepoM. YcinoBus  cobmopeHuss  3akoHa  Ctokca.  CeOUMMEHTAlMOHHBIA  aHaJIM3
nonuaucnepcHselx cucreM. KpuBas cenumentanuu. Kpusble pacnpeneneHuss 4YacTull 110
pannycam. DKCIIEPUMEHTaIbHbIE METOBI B CEIMMEHTAlMOHHOM aHaJINu3e.

MonekynspHO-KMHETHYECKasi MpHpoja OpOYHOBCKOro JBMKEHHUS. CBs3b  MEXKIy
CPEIHEKBAJIpaTUYHBIM CJABUTOM dYacTull UM Koddduimentom muddy3uu (3aKoH DWHIITEHHA-
CMonyxoBcKoro). OKCIepUMEHTalbHas IpoBEpKa 3akoHa OiHIITeNHAa-CMOIyX0OBCKOTO.
CrnencTBus U3 Te€OpUH OPOYHOBCKOI'O IBUKEHHUS.

CennmMeHTarmoHHO-1U (D Hy3HOHHOE paBHOBECHE, TUIICOMETPUYECKUN 3aKOH.
CenuMeHTalMOHHAS yCTOMYNBOCTD IUCIEPCHBIX CUCTEM.

Pasznen 6. ArperatuBHas ycTOMYHMBOCTb M KOAryJISIUs AUCIIEPCHBIX CUCTEM

OOmme BOHPOCHl  YCTOMYMBOCTH  AucCHepcHbIX —cucTeM. CequMEHTalMOHHAas U
arperaTMBHAas yCTOMYMBOCTH cucTeM. JInoduibHbie 1 110(OOHBIE CHCTEMBI: CAMOIIPOU3BOILHOE
o0Opa3oBaHHEe OJHUX M HEOOXOOUMOCTb cTaOwnu3auuu apyrux. Kpurtepuil nmogunbHOCTH
cucreM o Pebunaepy-llykuny.

JIuopunbuele nucnepcHble cucrteMbl. Knaccudukanms wu  obmas XapakTepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMMKA W MEXaHU3M MHULEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunusanus. OCHOBHBIE (DaKTOpBI, BIUSIOIINE HA KPUTUYECKYIO
KoHUeHTpauuio wmunemioodpazoBanus (KKM). Meroast onpenenenus KKM. Ilpumenenue
ITAB.

JInopoOHble aucriepcHbIe CHCTEMBL. @DaKTOpbl YCTOHYMBOCTH JHO(MOOHBIX CHCTEM.
bricTpas u MeieHHas koaryssauus. Knneruka koarymsauuu no CmomnyxosckoMy. Onpenenenue
CKOPOCTH ¥ BPEMEHHU IOJIOBUHHOM KOaryjasluu. 3aBUCUMOCTb YHCJIAa YaCTULl PA3HOTO HOpsIKa
OT BPEMEHH.

OcHoBHble monoxeHust Teopum Jlepsruna, Jlanmay, @Depses, OsepbOexa (JJIDO).
PacknuHuBaromee [aBiI€HUE M €0 COCTABJAIOIIME. OHEPIUs  AJIEKTPOCTATHYECKOTO
OTTAJKMWBAHUSA NpPHU B3aUMOJCHCTBUM ciaab03apsHKEHHbIX MNoBepxHocTed. CHilbl M SHEpPrust
nputsokeHus.  OOmiee ypaBHEHHME JJIi DHEPTUU  B3aUMOJCHCTBUS AMCIEPCHBIX YACTHIL.
[ToreHunanbHble KpUBbIE B3aUMOJIEHCTBUS YacTHUIl B MOHOCTAOMIM3MPOBAHHBIX IHCIIEPCHBIX
cucremax. IloreHnuanbHbIi Oapbep M €ro 3aBHUCHUMOCTb OT TOJIIMHBI JU(PHY3HOTO CIOSL.
Koarynsuust B mepsoM M BTOpoM MuUHUMyMax. HeWTpanuzanuoHHass M KOHLIEHTpallMOHHAs
koarynsanus. Ilopor Owictpoit koarymsauuu. IlpaBuno Illynbue-I'apau. 3akon [lepsiruna.
Crabunuzanus IUCHIEPCHBIX CUCTEM BBICOKOMOJEKYIspHbIMU coenuHeHusimu (BMC) u ITAB.
MeTtonbl OYMCTKHM NPOMBIIIJIEHHBIX UM OBITOBBIX CTOKOB, OCHOBaHHblE Ha W3MEHEHUH
arperaTuBHON M CEAMMEHTAMOHHOW YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

Paznien 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA IUCHEPCHBIX

CUCTEM

Tunbl  CTPYKTYp, OOpa3ylOIIMXCS B  arperaTMBHO-YCTOMYMBBIX M arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cucTemMax. KHUIKOKPHUCTAJUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYMBBIX IUCIIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperarTuBHO-HEYCTOWYUBBIX (JIMOPOOHBIX)
JUCIIEPCHBIX cucTemMax. B3aumocBsa3p Mexay BUIOM NMOTEHIUAIBHON KPUBOW B3aUMOJEHCTBUS
yactull (o teopuun JJJIDO) u TunoM Bo3HHUKAIOMIMX CTPYKTYp. KoarynsainoHHO-TUKCOTPOITHBIE
U KOHJEHCAllMOHHO-KPUCTAJUIM3ALMOHHbBIE CTPYKTYpbl. llepexon omHUX CTPyKTyp B ApyTHE.
Teopust cTpykTypooOpazoBaHus ((PU3MKO-XUMHUYECKAasi MEXaHWKAa) KaK OCHOBAa TOJYYCHHS
HOBBIX MaTE€pHAJIOB.

Peonornueckuii Meron HcciaeOBaHUS JUCHEPCHBIX cucTeM. OCHOBHBIE TOHATUS H
UJCANbHbIE 3aKOHBl PEOJIOTMH. MOAEIUPOBaHNE pEOJOTMYECKUX CBOWCTB Tel. Monenb
Makcaenna, mojennb KenpBuna-®oiirra, Moaeiab bunrama.

Knaccugukanuss AUCHEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKHMM CBOWCTBaM.
HploTOHOBCKME U HEHBIOTOHOBCKME JKUIAKOCTH. IlceBnomnactuueckue W JAWJIATaHTHBIE
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’KMJIKOCTU U TBEpA00Opa3Hble Tena. BsI3KOCTh MHUIKHUX arperaTMBHO YCTOMYMBBIX JHCIIEPCHBIX
cucteM. YpaBHeHus OiHmreiiHa, [lraynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue

CBOICTBa CTPYKTYPUPOBAHHBIX JKUKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.

8. 3akmrouenue

HOBerHOCTHBIe ABJICHUA W JUCHCPCHBIC CHUCTCMBI B XUMHUYECKOM TEXHOJIOTHH.

KosutonHast XuMust 1 OXpaHa OKPYKaroIei cpepl.
OO11ee KOIMYECTBO PA3IEIIoB - 8.

4 O0beM y4yeOHOH IUCHMIUIMHBI — BCE BHJIbI Y4eOHOH pabOTHI, 3.6. W Yachl AJs

TabnuIel 0epyres u3 yueoHoro miana (YII) u PITI.

O0BbeM TUCHUIIINHBI
Bup yueOHoii padoTbl Axan. | Acip.
3E
4. 4.

OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ayAuTOPHbIE 3aHATHSI: 1,79 64,4 48,3
Jlexunu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0 0 0
JlaGopaTopHsie paboTsl (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 2,22 80 60
KoHTakTHas camocTosiTesbHas pabota - -
CamocTOosATEeIbHOC U3YUEHUE Pa3/IesioB TUCIUIUTHHBI (IOArOTOBKA | 2,22 80 60
K JJaOOpaTOPHBIM paboTaMm)
Bua koHTpOJIA:
9K3aMeH 1,0 36 27
KoHTakTHas paboTa — MpOMeXyTOYHasl aTTeCTalHsl 10 0,4 0,3
[ToaroToBKAa K 9K3aMEHY. ' 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil mporpaMMsl JUCUUIIMHBI «MaTeMaTHKa

1. Heab AucHMIIMHBI - (GOPMHPOBAHUE Yy CTYJCHTOB CHCTEMbl OCHOBHBIX MOHSATHM,
UCIIOJIb3YEMBIX JIJISl TIOCTPOEHUS BAaXHEMIIMX MaTeMaTHYEeCKMX MOJIeNed W MaTeMaTHYeCKUX
METOJIOB JJIsl ONIMCAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

2. B pe3yabTare u3yueHusi AMCUUIIMHBI 00yYAIOUIUICH TOJI/KEH:
Obnadams CIETYIONTUMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHKECHUS

OIIK-2.1, OIIK-2.5, OIIK-2.9.
3HaTh:
- OCHOBBI

UHTETPATbHOTO UCUHCIICHUS, U (HepeHIInaTbHBIX YpaBHEHHHA

muddepeHIanTbHOTOo "

- MAaTCMAaTUYCCKUEC TCOPUU U MCTOABI, JICKAINIUC B OCHOBC IOCTPOCHHA MATCMATUUYCCKHX

MOJCICH;
- OCHOBBI HpI/IMeHeHI/ISI MATEMATUYCCKUX MO}ICJ’ICﬁ 1 METOOOB.
YMeTh:

- BLI6I/IpaTB MaTCMAaTUYCCKHUE METOAbI, TPHUT'OAHLIC IJId PCIICHUA KOHKpCTHOﬁ 3aga4u,
- HCIIOJIB30BAaTh MAaTEMAaTUYCCKUEC IMOHATUA, METOJAbI U MOJCIIN JIA OIMMCAHHA Pa3JIMYHBIX

MponecCoB;

- BBIABJIATE MATCMATHUYCCKHUEC 3aKOHOMCPHOCTH, JICKAIIUEC B OCHOBC
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KOHKPETHBIX MPOLIECCOB;
—  HCHOJb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;
—  IPUMEHATh MAaTEeMaTHYE€CKUE 3HAHUS HA MEKIUCHUILTHHAPHOM YPOBHE.

Baanern:

— ocHOBaMHU (hYH/IaMEHTATBHBIX MATEMAaTUYCCKUX TEOPHA WM HABBIKAMU HCIIOJIb30BAHUS
MaTeMaTHYECKOTo arnmnapara,
—  METOJaMH CTaTHUCTHYECKOW 00paboTku MHPOpMAIIUH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI
1 CEMECTP

Beenenme. Ilpenmer m meroabl MareMaTuku. OnMcaHuE OCHOBHBIX pa3/IelioB Kypca.
CTpyKTypa Kypca ¥ mpaBujia pEUTUHTOBOM CUCTEMBI.

Paznen 1. DiemeHTHI ajredphl.

YucnoBble MHOXKECTBa, KoMIuiekcHbie yncna. Onpenenurenu |l u Il mopsakos. Bektopsr:
OCHOBHBIE TIOHATHSA, CKaJIpHOE, BEKTOPHOE U CMEIIAHHOE IPOMU3BEICHUS BEKTOPOB.
AHanuTHYecKas TeOMeTpHsl: MpsiMasi Ha IUIOCKOCTH, KpuBble |l mopsinka. Matpunpl: aedcTBus
HaJ MaTpULIaMH{, IPUBEJEHUE K CTyleH4aToMy BUy U Buay ['aycca. Panr marpunel. ObpaTHas
marpunia. Teopema Kponekepa-Kanennu. Pemienune cuctem nMHEHHBIX —anreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHCia U BEKTOPHI. KBagpaTuunbie popMmel.

Pasnen 2. ®ynkuus oaHoil mnepemeHHou. Ilpenen ¢ynkuuun. HenpepbiBHOCTH
(pyHkuum.

@ynkiusa. CrnocoObl 3ananus (GyHKIMU. DiaemeHTapHble QyHkuuu. IIpenen ¢yHkuuu B
touke. OpHocropoHHHMe Tmpenenbl. llpenensr Ha OeckoHeuHOocTH. beckoHeuHO Maible U
O6eckoHeuHO OoublIMe (PYHKIMH, UX CBOMCTBA U B3aMMOCBs3b. OCHOBHBIE TEOPEMBI O Ipeienax.
[lepBblii 1 BTOpOW 3ameuaTenbHBbIE TpeAensl. HempepplBHOCTh (YHKIMM B TOYKE M Ha
npomexxytke. CBoiicTBa (yHKIUH, HENPEPBIBHBIX Ha OTpe3kax. Touku pa3pbiBa (YHKIMHU U UX
KJIacCU(pUKaIH.

Pa3nea 3. luddepennnanbHoe ucuucjaeHne pyHKIuN 0JHOH NepeMeHHOi.

[IpousBogHasi (PyHKIMK, €€ TEeOMETPUUYECKUH M MEXAaHWUYECKUW CMBICH. YpaBHEHUS
KacaTenabHOM M HopMmanu. [IpaBuna nuddepenupoBanus. Tabnuua OCHOBHBIX MPOU3BOJIHBIX.
HuddepenurpyeMocTs (YHKIUU: ONpeAesieHue, TEOPEMbl O CBSI3M HENPEPHIBHOCTU U
muddepeHpyeMocTd  (QYHKIMM M € CYIIECTBOBaHHMEM Mpou3BOAHONW. [uddepenuman
byHKIMKM: onpeneneHue, cBoiictBa. IIpomsBogHas cioxHOW ¢GyHKIUH. OCHOBHBIE TEOpPEMBI
muddepennmanbHoro ucuucienus: Poms, Jlarpanxka, Komm. Ipasuno Jlonutans (packpbitue
HeomnpeaeneHHocTel). Ilpom3BogHble  BBICIIMX — MOPSAKOB. MOHOTOHHOCTH  (DYHKIUH:
olpesielieHne, HeO0OXOAUMbIe U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (GYHKIMHU: OIpeJesieHHe,
HEO0OXOUMBIE U JOCTATOYHBIE YCIOBUS. BBIMYyKIOCTh, BOTHYTOCTh U TOYKHU Ieperuda rpaduka
GyHKIUM: OIpeneseHus,, HeOOX0IMMbIE U JOCTAaTOYHBIE YCIOBHS MX cyllecTBoBaHMs. OO1ias
cxeMma Hcciie10BaHus QyHKIUN, TOCTPOEHUE UX TPa(UKOB.

Paspnen 4. UnTerpajnbHoe ucuncjieHue (PyHKIMU OHOM IepeMEeHHOM.

[lepBooOpasznas ¢yukuus. HeompeneneHHbli uWHTETpas U ero cBoicTBa. Tabmuia
OCHOBHBIX MHTErpajioB. MeTObl HHTETPUPOBAHUS: HETIOCPECTBEHHOE UHTETPUPOBAHHUE, METO]
MOJICTAHOBKM, HMHTEIPUPOBAHME IO 4YacTAM, HWHTETPUPOBAHHE PpAIMOHAIBHBIX Jpo0Oei,
UHTETPUPOBAHUE  HEKOTOPBIX  HMPPAlMOHAIBHBIX U TPUTOHOMETPUUYECKUX  (DYHKUHMH.
OmnpeneneHHbIl UHTErpai, €ro reoOMETpUYECKHl CMBICI, €ro cBoiicTBa. Teopema o cpenHeM
3HaueHnu. ®opmyna Hetorona-Jleltonuma. 3ameHa nepeMeHHONW U MHTETPUPOBAHUE TIO YACTSIM B
OTpe/ielIeHHOM MHTerpaje. Boruncnenue miomanei miockux Guryp u o00beMoB TeJl BpallleHus ¢
MOMOIIbIO OMNpEeNEeIeHHOro HHTerpaiga. HecoOCTBEHHbIE MHTErpasibl: ONpeiesieHusl, CBONCTBA,

METO/bI BEIYUCIICHUS.
2 CEMECTP
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Pasznea 5. {udPepenuuanbrHoe ucuncieHne GyHKIUIN HECKOJIbKUX NePeMeHHbIX.

OyHKIMM ABYX MU Oojiee NMEPEeMEHHBIX: OINpE/eTIeHue, O0JIaCTh OMpeesieHus, 00JacTb
CyILECTBOBAHMsI, T'€OMETPUYECKasi HMHTEpIpeTalys, JMHUNA YPOBHSA, U IIOBEPXHOCTH YPOBHS.
[Tpenen Gynkuuu B Touke. YacTHBIE MPOU3BOAHBIE (HAa pUMepe QYHKUIUHU JIBYX MEPEMEHHBIX).
Hudbdepennmpyemocts  GyHKIMH:  ONpeAesieHHe,  CBa3b  AuddepeHnupyeMocTd ¢
HENPEPBIBHOCTBI0O M C CYLIECTBOBAHMEM YAaCTHBIX IMPOM3BOAHBIX. JlocTaTouHble YyCIOBHS
muddepennupyemoctrn  pynknuu.  uddepeHurpyemMoctb  CI0KHONW — (YHKIWMH, TOJHAsS
npou3BonHas. Juddepenmman (QyHKIMM JByX THEPEMEHHBIX, €ro HHBapUAHTHOCTb.
Juddepenumrpoanue (QyHKIUMM OAHOM M JABYX IEpEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
npou3BoaHbIe M UG depeHanbl BBICIINX MOPsSAKOB. TeopemMa O pPaBEHCTBE CMEIIAHHBIX
OPOM3BOAHBIX (i1 (YHKIMHM JBYX [E€PEMEHHBIX). AHAINTHYECKUH TNPU3HAK IOJHOIO
muddepennmana. [IponsBoaHas 1Mo HaNpaBICHUIO: oNpeAeaeHue, GopMyia s ee BEIYUCICHHS.
I'paguenT u ero cBoHcTBA. OKCTpeMyMbl (YHKLUMH JBYX IEPEMEHHBIX: OINpEACICHHUs,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBUS CYLIECTBOBAHMSI IKCTPEMyMa. Y CIIOBHBI SKCTPEMYM:
OIpe/ieIeHNe, METOJIbl HAaXOXIEHUS TOYEK YCIOBHOIO 3KCTpeMyMa (IpsMOl METOX U MEeTo[
MHouTenen Jlarpanxka). Hanbomnpiiee u HauMeHblee 3Ha4eHUs] QYHKIUHU ABYX NIEPEMEHHBIX B
3aMKHYTOH o0actu.

Pa3nea 6. KpaTnblie nHTerpassbl.

JIBOMHOM MHTErpajn: ONpENENICHHe, IeOMETPUYECKHM CMBICI, CBOMCTBA. Teopema o
CpPEIHEM 3HAYEHUM JBOMHOIO HHTErpaja. BplumcieHue ABOMHOIO MHTErpajga B JEKapTOBOM
CUCTEME KOOpAMHAT. BbluncieHue OBOMHOrO MHTETpajla B IOJSPHOM CHCTEME KOOPAMHAT.
Wnrerpan Oinepa - Ilyaccona. IlpunoskeHuss IBOHHOrO HMHTErpajia: BBIYMCIEHUE IUIOLIAIU
IUIOCKOH 001acTH, 00beMa HUIMHAPUIECKOTO TeNa, MO IOBEPXHOCTH, MACChI INIACTUHKH C
33JIaHHONM  IUIOTHOCTBIO, KOOpPAMHAT LIEHTpAa TSHKECTH IUIACTUHKHA. TpOMHOM HMHTErpai:
ornpeneneHue, GU3NIECKUi U reOMETPUUECKUI CMBICI, CBOWCTBA, TEOPEMA O CPEIHEM 3HAYCHUU
TPOMHOr0 MHTErpasa. BeluKciIieHHe TPOMHOIO MHTErpaja B JI€KapTOBOM CHCTEME KOOpPAMHAT, B
IWIMHAPUYECKUX U cpepudeckux KoopAuHarax. I[IpuiioskeHust TpoHHOro MHTerpana:
BbIUKCJIEHHE 00bEMa, MacChl TeJla C 33/1aHHOM MIIOTHOCThIO, KOOPAMHAT LIEHTpa TSHKECTH Tela.

Pa3nen 7. KpuBosinHeiiHbIe M IOBEPXHOCTHbIC HHTErPaJIbl.

KpuBosvHelHbI MHTErpan Mo KOOpAMHATAM: ONpeJesieHue, (pU3NYECKUH CMBICH, CBOMCTBA.
Bbruucnenne kpuBosMHeiiHOro wuHTerpana. @opmyna Juis  BBIYKMCIECHHS pabOThl MpHU
nepeMenIeHN MaTeprualbHON TOYKU B CUJIOBOM I10JIE€ BJIOJIb HEKoToporo nmytu. @opmyna ['puna
JUIsL BBIYMCIIEHUS KPHUBOJMHEHHOIO HWHTETpalla IO 3aMKHYTOMY KOHTypy. HesaBucumocThb
KPUBOJIMHEHHOTO MHTErpaja OT MyTH MUHTEIPUPOBAHUS: HEOOXOAUMOE U JIOCTATOYHOE YCIIOBHE
HE3aBUCUMOCTH, KpUTEpUl He3aBUCUMOCTHU. [loTeHInansHoe noje, NoTeHIHalbHas QyHKIUS U
ee BBIUMCIICHHE. BpbluncieHne KpUBOJMHEHHOrO HWHTErpana, HE 3aBUCALIETO OT MYTH
uHTerprupoBanus. [IoBepXHOCTHBIN HHTETpai: onpeaeaeHue, GU3NIECKUl CMBICI, BBIYUCICHHE B
JeKapToBO# cucteme koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Pasznen 8. Inddepennuanbubie ypaBHeHHS EPBOro MOPsAKA.

Juddepenunanbaple  ypaBHEHMs:  ONpeAeieHHe, TIOpAJOK, pelIeHHe, Teopema
CYIIECTBOBaHMS M €IMHCTBEHHOCTH penieHus. 3aaaya Komm. [{uddepennnansubie ypaBHEHUS C
paszensromuMucs nepeMeHHbIMU. OJHOpPOIHBIE YpaBHEHUs |-To mopsaka: ompenereHue H
MeTon pemieHus. JIuHelHble ypaBHeHUs |-To mopska: omnpeaeneHHE W METOJ pPEeIlleHUs.
VYpaBuenus bepnymnu: onpenenenue u meron pemeHus. AuddepeHunanbHple ypaBHEHUS B
NOJIHBIX Au(QepeHnnanax: onpeaeaeHue U MeToJ peueHus. MHTerpupyoommuii MHOXKUTENb:
OlpeNeieHne, CBEJCHME K YpaBHEHHIO B TOJHBIX JuddepeHnHrarax ¢  HOMOIIbIO
MHTETPUPYIOLIETO MHOXKHUTEIIS.

Pa3nen 9. luddepennuanbHbie ypaBHEHHs] BTOPOT0 NMOPS/AKA.

JuddepennunanbHble ypaBHEHHUs BTOPOTO MOPSAKa, TOMYCKAIOIINE MOHKEHNE MOPSIKA.
Jlunelinple nuQQepeHIraIbHbple ypaBHEHUS BTOPOTO MOpsAKa: OINpelesieHUue, OIHOPOAHbIE U
HEOJHOPO/IHbIE JIMHEWHbIE ypaBHeHHs. CBoiicTBa pemieHud. JIMHEeilHas He3aBUCUMOCTh
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byakuumii. Onpenenutens BpoHckoro u ero cBoiicTBa. TeopemMbl 0 CTPYKTYpe OOIIMX perIeHU
JMHEWHBIX OJTHOPOJHBIX M JIMHEHHBIX HEOAHOPOIHBIX MU ((PepeHIINaTbHBIX YPAaBHEHUH BTOPOTO
nopsiaka. OyHnaMeHTallbHas CUCTEMa PElICHU JIMHEHHOTO OJTHOPOAHOrO nuddepeHInanbHOro
ypaBHEHHSI BTOPOTo nopsiaka. JInnelnsie oqHopoHbie nud dhepeHuaibHble ypaBHEHUS! BTOPOTO
MOpsZIKa C MOCTOSIHHBIMU KO3 (duimeHTaMu: MeTol Dilepa i pelIeHHs] dTHX YpaBHEHUU.
Jlunelinple HEOAHOPOAHBIE TU(GepeHIINaTbHBIC YPABHEHUSI BTOPOTO MOPSAIKA C TOCTOSHHBIMU
KodpUIIMEeHTaMH: METOJ IM0A00pa YacTHOTO PEHICHHs] STOTrO0 YpPaBHEHMsI C MPAaBOW YaCThIO
CHEIUAJIbHOTO BHJA M METOJ BapualMM IPOU3BOJIBHBIX IOCTOSHHBIX. JIMHElNHBIE
muddepeHMaTbHbIe YpaBHEHUSI N-TO TMOPSAIKA: CBOWCTBA PEIICHHM, TEOPEMbl O CTPYKType
o0miero pemeHus. AJTOPUTM MOCTPOEHHs OOIIErO pemieHus JIUHEHHOTro auddepeHaIbLHOro
ypaBHEHHUSA N-TO MOPsIJIKA C TOCTOSTHHBIMU KO UITUECHTAMH.

Pa3nes 10. Cuctremsl 1ugepeHINATBHBIX YPABHECHHU.

Cucrembl JMHEHHBIX UG GdEepeHINMATbHBIX YpaBHEHUN TIEPBOTO MOPSAKA, pElICHUE
MeTO0M HcKItoueHHs. CuCTeMbl TMHEWHBIX 1 (depeHInabHBIX YpaBHEHUH IEpBOTroO MOPsIIKa,
METOJi BapHalluy IMPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBl JIMHEWHBIX OJHOPOIHBIX YpPaBHEHUH
MEPBOTO MOPSAKA C MOCTOSHHBIMU Kod(uuueHntamu, meton Jiepa. CUCTEMBbI JIMHEHHBIX
HEOJITHOPOAHBIX TU(depeHIINaTbHBIX YPABHEHHUH ¢ TOCTOSHHBIMU KOA(UIIUEHTAMH.

Pa3nes 11. YnucnoBble 1 pyHKUMOHAJIBHBIE PSbI.

UucnoBble psbl: OCHOBHBIC MOHSATHS, CXOIUMOCTh psiaa. HeoOxomumelil mpu3HaK
cxogumoctu psaga. CsoiicTBa cxoasimuxcss psanoB. JlocTaTodyHble TNPU3HAKK CXOJUMOCTH
3HAKOMOJIOKUTENIbHBIX PSIIOB: MHTErpajbHblil Npu3Hak Koinu; npus3Haku CpaBHEHHS PSIOB;
npusHak JlanamOepa; paaukanbHblil npusHak Komm. Psaaer Jupuxiie. 3Hakodepenyronuncs psi;:
onpezenenue, npusHak JleliOHua. AOCONIOTHAS U YCIOBHAsg CXOJMMOCTh 3HAKONEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psiibl. CTENEHHbIE psAbl: ONpelesieHne, TeopemMa AOelns, WHTepBall
CXOJIUMOCTH, paaunyc cxoaumoctu. CBoilcTBa cTeneHHbIX psaaoB. Psaasl Teitnopa u Maknopena:

ompesieNieHue, YCJIOBUS CXOauMocTh psina Teiiopa k ucxomHou (yakmuu. Jlemma “an:O
n!

nN—w

it VX e R. JlocraToyHple YCIOBUSL CXOIMMOCTH psfa Teisopa. ANTOPUTM pasioKEHHS
dbyskuun B psx Maknopena. OcHOBHbIE pasnmoxenus (yHkumit: €, SINX, cosx, In(1+x),

(1+ X)n ,arctgx, arcsinX B psy Maxiopena. Pasnoxenue yrximii B psig Teiinopa ¢ moMorsio

OCHOBHBIX pa3fiokeHui. [IpuMeHeHHe CTEeNeHHbIX psIOoB: MNPUOIMKEHHBIE BBIYMCICHUS,
npubimkeHHoe penieHne auddepeHInalIbHbIX YpaBHEHUH.
4 CEMECTP

Paznen 12. Teopusi BeposTHOcTeil. Ciy4yaliHble BeJMYHHbBI M HMX 3aKOHBI
pacnpeaeaeHus.

[Tpenmer Tteopum BeposTHocTel. CiydaiiHble coObITHS. [IpoTHBONONIOXKHBIE COOBITHS.
HezaBucumpbie cobObiTus. OTHOcuTenbHas 4acToTa. Kiaccmyeckoe W TeoOMEeTpUUYecKoe
ONpPECIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeTonbl BBIYMCICHUS
BeposTHOcTe. [IpocTpaHcTBO  3nemeHTapHbIX coOblTHi. Kiaccuueckoe —ompezaeneHue
BEPOSTHOCTH.  AnreOpa  coOBITHH: TEOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIMNOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTE HECOBMECTHBIX COOBITHI, 00pa3yromux
MOJIHYIO TPyNIy. AKCMOMAaTHYECKOE OIPEEICHUE BEPOATHOCTH. CTaTUCTUUECKOE ONpEAEIECHUE
BEPOATHOCTH. YCIIOBHAsi BEPOSATHOCTb. TeopemMbl O BEPOATHOCTH IMPOU3BEACHUS 3aBUCHUMBIX U
He3aBUCHMBIX coObITHH. [TomHast BepositHOCTh. [loBTOpHBIE McnbITanus. @opmyna beprysmn.
JloxanbHas 1 nHTETrpangbHas Teopembl Myaspa-Jlannaca. @opmyna [Tyaccona.

IlonaTHE CiyyallHOW BENWYMHBI. J[MCKPETHBIE M HENPEPBIBHBIC CIyYalHBIE BEJIUYUHBI.
3aKoH pacnpeziesieHus: Ciiy4aiiHON BennuuHbl. OYHKINS pacrupesiesieHus, ee CBONCTBa, rpaduk.
[InoTHOCTH pacmpeneseHns HENPEPHIBHOW ClydyallHOW BEIWYMHBI (TUIOTHOCTH BEPOSTHOCTH).
dopmyna Ui BEPOSTHOCTH TIONMAJAHMUS HENPEPBIBHOM CIy4yalHOM BEJIIMYMHBI B JIAHHBIN
UHTEpBAJI, BBHIPAXKEHHBIH uYepe3 IUIOTHOCTb BEPOSTHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBI.
bunommanbHOE pacmpeneneHue, pacnpeneneHne llyaccoHa, paBHOMEpHOE pacHpelereHue,
HOPMAaJIbHOE PACIIPENEICHHUE, IKCIIOHEHIINATIBHOE PACIIPEAETICHHE.
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Pa3zpnen 13. MaremaTudeckasi CTaTUCTHKA.

[Ipeamer maremaTuueckoil cTaTUCTHKUA. OCHOBHBIE 33aJa4l MAaTEeMaTH4YECKON CTaTHCTHKHU.
Br16opounsiii Metoa. Ctatuctuueckoe onucanue. Beibopku. I'mcrorpaMma M MoJIMTOH YacToOT.
Cratuctuyeckas (3mmupudeckas) GyHKUUs pacnperencHus. BeiOoOpouHble XapaKTepUCTUKUA U
ux pacmnpenenenus. CocrositenbHble, 3()PEKTUBHBIE CMELICHHbIE U HECMELIEHHbIE OICHKU
napameTpoB. CTaTUCTUUECKOE CPeIHEe, CTAaTUCTUYECKasl AUCIEPCHS] U CTATUCTUYECKOE CpeHee
KBaJIpaTUYHOE KaK TOUYEYHbIC OLICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO OXKUAAHUS, TUCIIEPCHUH,
CpPEIHEr0 KBaJIpaTHYHOI'O OTKJIOHEHHs. [loBepUTENbHbIE UHTEPBAJIBI U UHTEPBAJIbHBIC OLECHKH.
JloBepuTenbHbIE OIEHKA HEM3BECTHOM BEPOSITHOCTH MO OoybliuM BbhIOOpKaM. JloBepuTenbHas
OIICHKa MAaTEeMaTUYeCKOr0 OXUJaHUs NPU HEU3BECTHOM aucrnepcuu. [loBepuTenbHas OLIEHKa
CpeIHEero KBaapaTUYyHOro OTKJIOHeHHus. TouHble BbIOOpouHBIe pacnpeaeneHusi: Cteronenta (t-
pacripenenenne), ®umepa-Cuenexopa (F-pacnpenenenne), Ilupcona (y?-pacrpenencHue).
[IpoBepka cTaTUCTHUECKUX THMOTE3. MaTemMaTuuecKkhe METOJbl MPOBEPKU CTATUCTHUYECKUX
TUTIOTE3. DIEMEHThI TEOPUHU KOPPEISALIUHU.
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4. O0beM y4eOHOM JUCHUIJIMHBI

Cemectp
Bun yue6Hoii padoTsl Bcero 1 2 3 4
3E Akan.u. 3E Akan.u. 3E Axkaja.u. 3E Akan.u. 3E Akana.u.
O0mas Tpy10eMKOCTh THCIHIIJIHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexiun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
ITpaktuueckue 3ausatus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTejibHasi paboTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHTakTHas camocTosTeNbHas paboTa 0,6 0,4 0 0 0,2
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNioB 8,44 303.4 2,34 836 2,22 80 2,22 80 1,66 50.8
JUCIHAIIINHBI
Bua koHTpoJs — 3a4eT ¢ OeHKoM + +
Buja kourpoJsis — 3auer + +
Bua xoHTpoJs — IK3amMeH 2 712 1 36 1 36
KonTakTHas paboTa — MpOMEeKYTOUHAS aTTECTAIHS 9 0,8 1 0,4 1 0,4
[TonroroBka K SK3aMeHY. 71,2 35,6 35,6
Cemectp
Bux yuedHoii paGoTsi Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u4. 3E AcTp.u4. 3E AcTp. 4.
Oo6mas TPyA0eMKOCTh THCIHIIJIHHBI 18 486 5 135 5 135 5 135 3 81
KonTakTHasi padoTa — ayIuTOPHbIE 3aHITHS 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexuu 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[Mpaktuueckue 3austus (I13) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTejibHasi paboTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KoHnTakTHas camocrosiTenbHas paboTa 0,45 0,3 0 0 0,15
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB 8,44 22743 2,34 62,88 2,22 2,22 1,66
JUCIHATIIHHBI
Bua koHTpOJIs — 3a4eT ¢ OLeHKOM + +
Buja xkoutpoas — 3auer + +
Buja koHTpoJisi — JK3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEKYTOUHAsI ATTECTAIIHS 5 0,6 1 0,3 1 0,3
[ToaroToBka K ’K3aMeHY. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIsi: 3ayeT ¢ OLEHKOM JK3aMeH JK3aMeH 3auer
Buja MTOroBOro KOHTPOJIS: \ 3ader c oneHkoM \ IK3aMeH \ IK3aMeH 3auer
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AHHOTaNUsA pado4yeil NPOrpaMmMbl JUCUMUILIMHBI
«Duzuka»

1. Heap (UCHUNIMHBI — PUOOPETEHNE 00YJIAOIIMMHUCS 3HAHUH IO OCHOBHBIM pazjenaM (QU3HKU U
YMEHUIO IPUMEHSTh UX B APYIMX €CTECTBEHHOHAYYHBIX AUCHUIINHAX.

2. B pesyabTrare n3y4eHusi AMCUMILIMHBI 00y4AIOLINICSH JOJIKEeH:

Obnadamye cleayoOUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-2.4, OIIK-2.7, OlIK-2.11

3Hamy:

- (¢u3nUecKue OCHOBBI MEXAHMKH, (PU3MKH KOJCOAHWUI M BOJIH, DIIEKTPUYECTBA M MAarHETHU3Ma,
JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJUHAMUKH, KBAaHTOBOM (hr3HKH;

- CMBIC]T (PYHAAMEHTAIBHBIX (PU3MYECKHX 3aKOHOB, IPUHIUIIOB U TIOCTYNIATOB; UX (POPMYIHPOBKH U
I'paHUIIbl IPUMEHUMOCTH;

- CBS3b LIMPOKOTO Kpyra (hpU3MUYECKUX SBICHUH C (PyHIAMEHTAIbHBIMH MPUHIUIIAMUA U 3aKOHAMHU
(U3UKH; OCHOBHBIE METObI PEIICHUS 33/1a4 110 OIMCAHUIO (PU3NUECKUX SABICHUMN;

- METOZBI 00PabOTKU Pe3yNbTaTOB (PU3NIECKOTO IKCIIEPHMEHTA.

Ymemn:

-[IPUMEHSATh TEOPETUUECKUE 3HAHUS U SKCIEPUMEHTAJIbHbIE METO/bl MCCIEAOBAHUS IIPU pELICHUU
npogeccHoHaIbHbBIX 33/1ay;

-IIPOBOJIUTH PACUYETHI, OCYLIECTBIISITh AHAJIU3 U HA OCHOBE TOTO J1e1aTh 000CHOBAHHBIE BHIBObI;

- QaHAJIM3UPOBATh Pe3yJbTaThl HAOIIOAEHUHN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (QU3NKH;

- OIIPENEIATh XapakTep (pU3MUECKUX MPOLECCOB MO0 KOMIUIEKCY SKCHEPUMEHTAIbHON MH(pOpMaLuu
IpY IOMOIIH TPa(UKOB, TAOIUI] U yPaBHEHUH;

- IpEeACTaBIATh 00pabOTaHHYIO 3KCIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(POpPMALUIO B YCTHOH U
NUCbMEHHOU (hopMe, B TOM YHCJIE C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKaMU pabOThI C IIUPOKUM KPYToM (PU3UUYECKUX TPUOOPOB U 000PYI0BaAHUS;

- HaBbIKaMU 0OOOCHOBAHHUS CBOUX CYXKJEHHMI U BBIOOPA METO/1a UCCIIETOBAHMS.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

Pasoen 1. Qusuueckue ocHO8bl MEXAHUKU.

1.1. Tlpenmer ¢usuxku. MeToapl (PU3UUECKOTO HCCIIECIOBAHUS: ONBIT, TUIOTE3a, JKCIEPUMEHT,
teopus. IIpenmer kunemaruku. Ilepememnienue, ckopocTs, yckopenue. KunemaTnueckue XapakTepUCTHKH
BpaIIaTeJIbHOTO JIBUKCHHUSL.

1.2. 3axkonsl HproTOHA. 3aKOH BCEMHUPHOTO TATOTEHUS. 3aKOH BCEMHPHOTO TIATOTeHMs. [IBH>KEeHHE
TeJla MepeMeHHoN Maccehl. Y paBHeHus Meniepckoro. @opmyna [{nonkoBckoro.

1.3. Yrpyruii u Heynpyruii yaapsl mapoB. MOMEHT HHEPLIMM MaTEPUAJIBHON TOUYKM M TBEPAOIO Tea.

1.4. Kunemaruka rapMoHudeckux kosiebanuil. uddepeHunanbHoe ypaBHEHHUE TapMOHUYECKHX
kosiebaHuil. [loHsATHE O 3aTyXaomUX U BBIHYXJIEHHBIX KojeOaHusx. BonHoBoe naswxeHue. BomHbl
IIPOJIOJIBHBIE U ITONIEPEYHBIE.

Pa3zoen 2. Monexynapuas gpusuxa u mepmoouHamuxa.

2.1. DnemMeHThl TEpPMOJMHAMHMKM M (U3NYeCKOM KuHeTuku. MneanpHblii ra3. Pacnpenenenue
bonwsimana u ero obmedusnuecknii cMmpici. PeanbHblii ras. Ypasuenue Ban-nep-Baanbca.

2.2. TepmoauHamuueckuii meron B (usuke. PaBHOBecHble cocTostHMA. Hawanma TepMoamHamMuKy.
[{rKJBI. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBaHHE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TernonpoBogHocTs. 3akoH Pypbe. Buyrpennee
TpeHue (BA3KOCTh). 3akoH HpioTOHA.

Paszoen 3. nexkmpocmamuxa u nocmoanHbwlil 21eKMPU4ecKuti mox.
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3.1. 3akon Kymnona. Teopema Octporpanckoro-l'aycca. Jlumons.  Judanekrpuku B
IIEKTPOCTATUIECKOM TOJIE.

Paszoen 4. Dnekmpomacnemusm.
4.1. 3axon Amnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenua.
4.2. MaraeTuku. DJIeKTpOMarHuTHasl UHAYKIUA. Y paBHeHHEe MakcBeia.

Pa3zoen 5. Onmuxa.

5.1. UnaTepdepennus BosH. dudpakuus BosH. [Tonspusarus BoIH.

5.2. TemmoBoe m3nydenne. 3akoH Kupxroda. ['mmoresa [Inanka. KBaHTOBOE 00BsICHEHNE TEIIIOBOTO
nznyaenus. Ipdext Komnrona.

5.3. SAnepnas monens atoma. Ilocrynarsl bopa. Atom Bogopoza o bopy.

Pa3zoen 6. Dnemenmol k6aHmMoB80U PuzuK.

6.1. T'unore3a ae bpoiing. BonnoBoe ypaBuenue Illpeaunrepa st cTalMOHApPHBIX COCTOSIHHM.
Onprite! HITepua-I'epnaxa.

6.2. MHuoroanektponnbiii atom. Dddexr 3eemana. [Ipunnun [Taynu. KBaHtoBbsie craTUCTHUECKHE
pacnipenenenust boze-Diinmrelina u @epmu-upaka. Dononsl. 3akoHsl Jlebast u DiiHIITEHHA.

4. O0beM y4eOHOH JUCHUIJIMHBI

Beero Cemectp
Buz yue6HOl paboThI Ne 2 Ne 3
3p | AKaL | gp | Akan | e | Axan
4. q. q,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 12 432 6 216 6 216

KonTakTHasi padoTa — ayIMTOpHbIE
3aHITHS:

B TOM 4HcCJe B (pOpMe NPAKTHYECKOH
MOJATOTOBKH (npu Hauuuu)

Jlexnun 1,3 48 0,4 16 0,9 32
B TOM 4YHCIIe B OPME MPAKTHUCCKON
MOJITOTOBKH (npu Haniu4uu)
[Tpaktuueckue 3ansatus (I113) 1,3 48 0,4 16 0,9 32
B TOM 4YHCIIe B ()OPME MPAKTHUECKON
MOJITOTOBKHM (npu Hanuuuu)
Jlaboparopusbie pabotsl (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4YHCIIe B (OpPME MPAKTHUSCKON
MOJITOTOBKH (npu Haniu4uu)
CamocrosiTejibHasi padoTa 6,5 232 3,7 132 2,8 100
KonTakTHas camocrosiTenbHas paboTa

3,5 128 1,3 48 2,2 80

(AmmK uz VII ons 3a4 / 3a4 ¢ oy.) 08 04 04
CaMocCTosATeIbHOE U3YUCHUE Pa3/IeiioB 6,5 3,7 2,8
TUCIUILTAHEL (11U Opyeue 8uovl 231,2 131,6 96,6
CamocmosmenvHol pabomoi)

Buabl KOHTPOJIA:

Buo konmpona uz YII (3au / 3au c ou.)

JIk3ameH (ecau npedycmompen YII) 2 72 1 36 1 36
KonTakTHas paboTa — MPOMEKYTOTHAS 0.4 0.4 0.4
aTTecTalus 1 1 1
[ToaroToBKA K SK3aMEHY. 35,6 35,6 35,6
Buja nTOroBOro KOHTpoJIs: JK3aMeH JK3aMeH
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Cemectp
Bcero
N Ne cemecTpa No cemecTpa
Bun yueGHOM paboThI A A A
3F TP | 3p TP | 3@ CTp.
9. 9. 9.
OO0mast TpyI0eMKOCTh TUCIUTIIHHBI 12 324 6 162 6 162

KonTakTHasi pabora — ayiMuTOPHbIE
3aHATHUS:

B TOM 4HcJe B (popMe NPAKTHYECKOH
NOJATOTOBKM (npu Hanuuuu)

Jlexumn 1,3 36 0,4 12 0,9 24
B TOM 4HcCIie B (hopMe MPAKTHUECKON
HOJrOTOBKH (npu Haau4uu)
[Tpaktrueckue 3ansatus (113) 1,3 36 0,4 12 0,9 24
B TOM 4HCIIE B OpME MPAKTHUECKON
MOJrOTOBKH (npu Hanu4uu)

3,5 96 1,3 36 2,2 60

JlaGopaTtopuslie paboTs (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4YHCJIC B (popMe IpaKTHUUECKOU

OJrOTOBKH (npu Hanuyuu) ) j ) ] ] )
CamocrosiTesbHasi padoTa 6,5 174 3,7 99 2,8 75
KonTakTHas camocTosTensHas padora 06 03 03
(AmmK w3 VII ons 3au / 3au ¢ oy.) ' ’ '
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,5 3,7 2,8
TUCIUILIAHEL (11U Opyaue 8udvl 173,4 98,7 74,7
CamocmosimenvbHol pabomoi)

Bujabl KOHTPOJIS:

Buo konmpons uz YII (3au /3a4 c oy.)

Ik3ameH (eciu npedycmompen YII) 2 54 1 27 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS 0.6 0.3 0.3
aTTecTamus 2 1 1
IToaroToBKa K K3aMeHY. 53,4 26,7 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH

AHHOTaus padoyeil NPorpaMMbl 1M CHHUIJIMHBI
«IIpobsemMbl yCTOMYHBOrO pa3BUTH

1 Heap aucuMmiInmHbl — cPOpMHpPOBATH y CTYAEHTOB IEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIIETIINH YCTOWYUBOTO Pa3BUTHSI, ITO3HAKOMHUTE CTYJCHTOB C IEJISIMH YCTOMYHUBOTO PA3BUTHS, IIOHATUIMHU
YCTOMYMBOCTH W HEYCTOMYMBOCTU AMHAMHUYECKUX CHCTEM B OKPYXAIOIIEM MHpE; pecypcax U pa3BUTHH,
AHTPOTIOTEHHOM BO3/ICHCTBUH HA OKPYXKAIOIIYIO CPEy, YIPABICHUU KaYeCTBOM OKPYKAOIIEH CPEIbI.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KeH::

Obnadams CleTyIONTUMA KOMIIETCHIIMSIMU U MHANKATOPAMH UX JTOCTHKCHHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; YK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12

3uamo:

— OCHOBHBIE OTIPEJICNICHHUS U IPUHIIUIIBI KOHIIEMIUN YCTOWYHUBOTO PAa3BUTHSI,

— OCHOBHBIE XapaKTePUCTHKH OHOTHYCCKUX, a0MOTHYCCKUX ¥ aHTPONOTCHHBIX (haKTOPOB,
OKa3bIBAIOIINX BIUSHUE HA KUBbIE OPTaHU3MBbI, BKIIIOUAs YEIIOBEKA;

— OCHOBHBIC CYIIECTBYIOIINE MTPOOIEMBI, BO3HUKAIONTUE TIPU B3aUMOJICHCTBUN SKOHOMHUKH, OOIIECTBA U
OKPYKArOIIeH Cpeibl;

— COBpPEMCHHBIC CHCTEMBl WHJIEKCOB M HWHIMKATOPOB YCTOWYMBOTO Pa3BHUTHS, WX OCOOCHHOCTH U
HEIOCTATKU;

Ymems:
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— JIeNaTh CHCTEMHBIH aHaIM3 CYHIECTBYIOIIMX 3KOJIOT0-COIMATBHBIX, COIUATLHO-IKOHOMHUCCKUX U
9KOJIOT0-3KOHOMHUYECKUX MTPOOIIEM;

— HaxOWTh HanOOJICe PAIlMOHAIBHBIM BapUAHT PEIICHHUS MOCTABJICHHBIX 3a/1a4 ¢ Y4€TOM KOH(IUKTA B
HOTPEOHOCTAX YeI0BEKa U OrPAaHHUCHHSIX OKPYKAIOIIEH CPE/IbI;

Braoems:

— HaBBIKAMH IT0JIb30BaHKsI COBPEMCHHOM JIUTEPATypOi B 001aCTH YCTOMYMBOIO PA3BUTHUS M SKOJIOTHH,

— YMCHHEM aHaJU3UPOBaTh HOBBIC TEOPETHUCCKUE M NPAKTUYCCKUE MPOTPAMMbl U TPOCKTHI,
HarpaBJIeHHbIC Ha JOCTIKECHHE IEJIeH YCTONYMBOIO Pa3BUTHS;
— MpHEeMaMH HPHUHATHS PELICHUH 110 YPEryJIHpPOBaHUIO KOH(MIMKTHBIX CHUTYAI[Hi B 00JaCTH YCTOHYHMBOIO
Pa3BUTHS U UCIIOJIb30BAHHS PECYPCOB.

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI
Beeoenue
Henu, 3amaun U mpeaMeT Kypca. MecTto Kypca B CUCTEME XHMHYECKOTo O0pa3oBaHHs. DKOJOTHUYECKOE
oOpa3oBaHue 1 00pa3oBaHuE IJIs1 YCTONUHUBOIO Pa3BUTHS.
Pazoen 1. Ocnoeuvie nonamusn Kypca. Oduiecmeo u oKpyrcaouias cpeoa
Poct u pa3BuTHe. YCTOWYMBOCTh M HEYCTOMYMBOCTh TMHAMUYECKHX CHUCTeM. buocdepa kak AuHaMuyecKas
cucrema. YenoBek: Ouonoruueckuid BuA U LuBUiAM3anus. CHCTEMbl NOJJEPKAHUS XU3HU U CUCTEMBI
nojaJepKaHusl LuBWIM3aluu. HaceneHuwe, MPOU3BOJICTBO, COCTOSHUE OKpYyxkaromei cpenbl. llonsarue
YCTOHYHMBOTO pa3BUTHA. PuMckuii kiny0 um rinoOanbHas mnpobiemarnka. HeoOXOAMMOCTh B yCTOHYHBOM
pa3Butuu. CozepikaHue 1 3BOJIIOIUS MPeCTaBICHU 001IecTBa 00 yCTONYMBOM Pa3BUTHU.
Paszoen 2. Buocghepa, ee 36011004us u ycmouuugocmy. IKocucmemvl 3emau u yCmouuueocms
OcHoBHble cBeneHus o muanere 3emisi. CtpoeHue U coctaB atMocheprsl. MupoBoit okean. Jlutocdepa.
buortnueckas u abuornueckas cocrasisitoline 6ruochepsl: OCHOBHbIE XapaKTepUCTUKH. [10TOKM sHEpruu B
cucreMe ComHue-3emiis.
OcHoBHble MOHATUS 3Konoruu. CucremMbl NOJIEpKaHUS KU3HUM Ha 3emuie: oOmmit o030p. Ilonsarue
skocucTeMmbl. CTPYKTypa U COCTaBIAIONINE YKOCHCTeM. Bubl, monymnsiuu, coobuiectBa. B3anmoneiicteue
BUJIOB B 3KocucTeMax. OCHOBHbIE TUIIBI 3KOCUCTEM.
[Toroku sHepruu W BellecTBa B 3KocucTeMax. Tpoduueckue nenu. Metaboau3M U 3IEMEHTHBIM cocTaB
KUBOM 1 HeXUBOM Marepu. OCHOBHbIE OMOT€OXUMUYECKUE LIUKIIBI (KPYTOBOPOTHI BelecTB). LluknnuHocTh
MPOIIECCOB B Onocdepe u yCTOUWYUBOCTb.
WN3menenuss B mnomynsnusix, COOOIIECTBax, 3KocucTeMax. Peakiys >KUMBBIX CHUCTEM Ha W3MEHEHHUS
okpyxatomeir Cpenpl. Bo3zelicTBre yenoBeKka Ha SKOCUCTEMBI. 3aKOHbBI U TPUHIUIIBI SKOJIOTHH.
buopasHoobpazue u ycroiuMBOCTh 3KocucTeM. BuaoBoe pasHooOpa3sue - HEOOXOAMMOE YCIOBHE
ycToiuuBocTH Onochepsl.
Pa3zoen 3. Yenoseuecmeo kak uacme ouocghepul. /lemozpagpuueckue npooiemot cospemennozo mupa.
Oco0eHHOCTH uenoBeKa Kak OMOJOTHYECKOro BUAA. /J[MHAMUKa 4eloBEYECKON MOMYNSINU, POKIAEMOCTb,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoOiembl COBpEMEHHOro 3Tama pocTa YHUCICHHOCTH HaCEJICHUS.
['eorpaduueckoe pacrnpenenenue HaceneHus. CenbCckoe MW TOpoJCcKoe HaceneHue. YpbOanuzauus. Cpena
oOuTaHus YeJoBeKa U OKpyxKarouias cpeaa. PopMUpoBaHUE TEXHOT'€HHOM Cpeibl.
PerynupoBanue Hapomonacenenus. CTaOuin3anus YUCICHHOCTH HACENCHUS WM JIEMOMYJSIHS: OlEHKa
IpelebHON YUCIEHHOCTH HaceleHus 3emiid. PenurnosHble, HpaBCTBEHHbIE M COLMAJIBHBIE MPOOIEMbI
OTpaHHYEHUS POKITAEMOCTH U TNIAHUPOBAHUs CeMbHU. PernoHanbHbie 0cOOeHHOCTH. MBIIIIICHHE, S3BIK, POIb
o0ydeHusi. Herenerndeckuii kaHam BUIIOBON mamsTH. [lo0XHUTENbHBIE W OTPHUIIATEIBHBIE MOCIEACTBHS
HAJIMYUS HETeHeTH4YecKoi namsaTH. [ eHiepHbie mpoOIeMbl.
Pazoen 4. Pazeumue u pecypcoi
Omnpenenenne pecypca. Kmaccudukamus pecypcoB. HeBo300HOBHMBIE, BO30OHOBHUMBIE, HEHCUEpIAEMbIe
pecypchl. MarepuanbHble, 3HEpPreTMYeckue M HHPOPMAIMOHHBIE pecypchl. ['eHeTHdecKue pecypchl
6uocdeprl. CocTossHME M MHPOBBIE 3amachl OCHOBHBIX BHJOB TNPHUPOJIHBIX pecypcoB. I'eorpaduueckoe
pacnpe/esieHre 3aracoB MPUPOJHBIX PECYPCOB.
Pa3Butre nuBUIM3ALIMM M PACXOAOBaHUE MPUPOIAHBIX pecypcoB. [IpMHLMMBI YCTOMYMBOTO pPAa3BUTUS B
OTHOLIEHUH NPUPOJIHBIX pecypcoB. Poiib BO300HOBHMBIX M HEUCUYEPHAEMBIX PECYpPCOB B YCTONYHMBOM
o01iecTse.
Pazoen 5. Aumponozennoe 603oeiicmeue Ha ouocgepy
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AHTpONOTreHHbIE BO3MYIICHUS OMOTCOXMMUYECKUX IUKJIOB W JETpajalus CUCTEM IMOAICPKAHUS KU3HHU.
['moGanbHbIe, peruoHaNbHbIE U JIOKAIbHbBIE MPOOJIEMBbI OKPYKAIOIIEH CPEIbI.

3arpsisHeHue atMochepsl (KHCIOTHBIC NOXKIH, (POTOXUMHUYECKUH CMOT U T.J.). 3arps3sHeHHE BHYTPEHHHUX
B0 1 MupoBoro okeana. 3arpsisHeHUE JTUToc(epsl; Aerpaaanns 3eMellb, OyCThIHUBAHUE.

Pazoen 6. Knumamuueckue nocneocmeus usmeHeHus cocmasa ammocgeput

['moGanbHBI SHepreTuyeckuil OanaHc; MapHUKOBBIM 3(G(dEeKT Kak NPUPOAHBIA (QakTop MOAJEpKaHUS
YCIIOBHM CYIIECTBOBaHHUs KMBOW marepuu. [lapHukoBble ra3pl. ICTOUHUKM M CTOKM AMOKCHAA YIVIEpOAA U
JIPYTUX MMapHUKOBBIX ra30B. MI3MeHeHUe KOHIEHTpAlMU JUOKCHIA YTIepoaa U APYTUX MapHUKOBBIX T'a30B B
aTMocdepe; MexaHu3M IN1006aTBbHOTO MOTEIUICHUS.

[MocnencTBus r100aNbHOTO MOTEIUICHHUS: MTOBBIIIEHUE YPOBHS MHUPOBOI'O OKEaHa, 3aTOIICHUE MPUOPEHKHBIX
30H; TasHUE JICAHUKOB M BEUHOM Mep3NoThl; AeGopMalis KIMMATHYECKUX U CETbCKOXO3SMCTBEHBIX 30H U
reorpaueckoil CTPYKTYpbl THPOM3BOJACTBA IPOJOBOJILCTBUS; W3MEHEHHS PACTHUTEIBHOTO IOKPOBA,
OITYCTBHIHUBAHUE.

Pazoen 7. 3enenan pesonwoyus

3eneHas XxuMus. 3elieHas dHEpreTvuka. 3elieHas SKOHOMHUKA. [loHsATHE HH3KOYTIIepOIHON (IIMKIMYECKOM )
9KOHOMUKH. CrieHapuu HU3KOYTJIEpOAHOro pa3Butusa uisi Poccun. Hamnyuiine nocTynHbIE TEXHOJIOTHH.
OcHOBHBIE MPUHLHUIIBI 3eIEHOTO MPOU3BOACTBA. [ '0OCyJapCTBEHHOE PETYIMPOBAaHUE IPUPOIOIIOIb30BAHUS Ha
ocnoe H/IT. Dxonmoruveckuii ciex yemoBeyecTBa. 3enenblii oguc. KapOOHOBBIE MTOIUTOHBI.

Pa3zoen 8. Muposo3s3penue, ymuka u ycmouuugoe pazeumue.

[Tepexox ot oOmecTBa MOTPEOICHHUSI K YCTOMYMBOMY 00IIecTBy. MI3MEHEHHE CTPYKTYpHI MOTpeOHOCTEH
oOmiecTBa U KpUTEPHEB KauecTBa KU3HU M YPOBHS pa3BUTUA. POib KyIbTYpPHBIX U PETMTHO3HBIX TPaAULIUN
B IIpo0JIeMe yCTOMYHUBOIO Pa3BUTHSI.

Nudopmanus, 3HaHHE, HayKa, TEXHOJOTHH. YBEJIUYEHHE POIM HH(POPMAIIMOHHBIX PECYpCOB B 00IIEeM
Oanance pecypcornoTpeonenus. Mapopmanmonnoe (MocTUHIyCTpHAIbHOE) 001ecTBo. Pos oOpazoBanus B
YCTOHYMBOM OOIIECTBE.

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMTLTHHBI
Bup yuyeoHoii padoTbl Axan. | Actp.
3E
u, 4,
O01mas TPyA0eMKOCTh JMCIUILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,9 32 24
Jlexuun 0,45 16 12
[IpakTuueckue 3anstus (I113) 0,45 16 12
JlaGoparopubie paboTsl (JIP) - - -
CamocrosiTesbHasi padora 2,1 76 57
KoHTakTHas camocTosiTelbHas paboTa 21 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJ0B JUCIUILIMHbI ’ 75,8 56,85
Bua koHTpoJIs: 3ayer
AHHOTAaIUs padoyeil MPorpaMMbl U CHHNJIHHBI
«be3onacHOCTD KU3HEAEATEIHLHOCTH
VYyeOnass npucuuiuinHa "bBe3omacHOCTh KU3HEAesITeNbHOCTH" - oO0s3aTeipbHas JUCIHUILIMHA

(denepaabHBIX TOCYJApCTBEHHBIX O00pa30BaTENFHBIX CTAaHAAPTOB BCEX HAINPABICHUA MEPBOTO YPOBHS
BBICHIETO PO ecCHOHATBFHOr0 00pa3oBaHus (OakanaBpuaTa) U ClieUaINTETA.

1. Heab aucuunianHbl - opMupoBaHue MpoPecCHOHATBEHON KYIbTYpPhl 0€30MacHOCTH, MO KOTOPOM
MOHUMAETCs TOTOBHOCTh M CIIOCOOHOCTBH JIMYHOCTU HCIIOJIB30BaTh B MPO(EeCCHOHANBHON NesSTeIbHOCTH
IpPUOOPETEHHYI0 COBOKYIHOCTh 3HAaHHWI, YMEHMH W HaBBIKOB Ui obOecriedeHHsi 0e30macHOCTH B cdepe
npoeCCUOHATIBHON JIeSTETbHOCTH, XapaKTepa MBIIUIEHUS M IIEHHOCTHBIX OpPHUEHTAlUH, MPH KOTOPBIX
BOIPOCHI OE30MMACHOCTH pacCMaTPUBAIOTCS B Kau€CTBE MPUOPUTETA.

OCHOBHBIMU 33/1a4aM{ JUCLUUIUINHBI SIBJISIOTCS:
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* MpUOOPETCHHE MOHUMAaHUS TIPOOJIEM YCTOMYHUBOTO Pa3BUTHS U PUCKOB, CBSI3aHHBIX C JCSTEIbHOCTHIO
YeJI0BeKa;

* OBJIAJICHUE TMPHEMaMH PALMOHAIM3AINNU >KU3HENCATCIbHOCTH, OPHUCHTUPOBAHHBIMU Ha CHIDKEHUS
AQHTPOIOTEHHOTO BO3/ICHCTBUS Ha MPUPOIHYIO Cpely U obecriedeHre 6€30MacHOCTH JIMYHOCTU M O0IeCTBa;

* (hopmupoBanme:
- KyJIbTyphl 0€30IaCHOCTH, 3KOJIOTMYECKOTO CO3HAHUSA U PHUCK-OPUEHTHUPOBAHHOTO MBIIUICHUS, IIpU
KOTOPOM BOIIPOCHl OE30MAaCHOCTH W COXPAaHEHUS OKPYKAIOIIeW CpeIbl PaccCMaTpUBAIOTCS B KayecTBE
BaXHEHILINX MPUOPUTETOB KUZHEACATEILHOCTU YEIIOBEKA;
- KyJIbTypbl Tpo(decCHOHANBbHOM O0€30MacHOCTH, CIOCOOHOCTEH ISl WACHTU(DHUIMKAIMU OMAaCHOCTU H
OLIGHUBAHMsI PHCKOB B cepe cBoeil mpodhecCHOHAIBHON eI TeTbHOCTH;
- TOTOBHOCTH NpPUMEHEHUS! MPO(eCCHOHANBHBIX 3HAHUU ISl MUHUMM3AIMH HETaTUBHBIX SKOJIOTMYECKUX
MOCIIEACTBHMA, oOecriedeHus O€30MacHOCTH W YIAy4YIIeHWs YClIOBHA Tpyaa B cdepe cBoeid
npodeccuoHaNbHOM NesTeIbHOCTH;

- crocoOHOCTEH K OIEHKE BKJIaZa CBOEH MPEIMETHOW 0071acTH B pelICHHE YKOJOTHYECKUX MPOoOIeM U

npo0JsieM 6€30MacHOCTH.

2. B pe3yabTaTe 0CBOEHUS TUCHUILINHBI CTY/AEHT J0JIKEH:

Obaadoams cleAyoIUMU KOMIIETCHIUAMU U UHIUKAaTopaMu ux fgoctmxenus: VK-8.1, VK-8.2, VK-
8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.

3namo:

- OCHOBHBIE TEXHOC(EPHBIC OTTACHOCTH, HX CBOMCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX ()aKTOPOB HA YEIOBEKA U MPUPOAHYIO CPEAY, METObI
3alIUTHI OT HUX MMPUMEHUTEIHHO K cepe cBoei nMpodhecCHOHAIBHON AeITeNbHOCTH

Ymems:

- HICHTU(PUITUPOBATH OCHOBHBIC OTTACHOCTH CPE/Ib OOMUTAHMSI YEIIOBEKa;

- OIICHMBAaTh PUCK MX peaju3allid, BHIOMpPATh METOAbl 3alUThl OT OMACHOCTEH MPUMEHUTEIHHO K
chepe cBoel MPOPECCHOHATBHONW JIEATEIBPHOCTH W CIOCOOBI oOecredeHus KOM(OPTHBIX YCIOBUN
KU3ZHEJEATEIIbHOCTH

Braoemy:

- 3aKOHOJATENbHBIMH U MPABOBBIMU aKTaMH B 00JIacTH O€30MaCHOCTH W OXpaHbl OKpYKarolen
cpenpl, TpeOoBaHMSIMM K O€30IaCHOCTHM TEXHUYECKHX pErJIaMEeHTOB B cdepe mnpodeccruoHanbHON
NEeSITENIbHOCTH;

- crToco0aMM M TEXHOJIOTUSIMU 3aIUTHI B UPE3BBIYAHBIX CUTYAIUSX;

-MIOHSATUHHO-TEPMHHOJIOTHYECKHUM arapaToM B 001acTu 6€30MacHOCTH;

- HaBbIKAMHM palHOHATM3AIMH MPOPECCHOHATBHON JIEATEIILHOCTH C IEeNbI0  00ecredeHus

0€30MMaCHOCTH U 3aLUTHI OKPYKAIOIIEH CPEIbI.

3. Kparkoe cogep:kanue JUCHHUIINHBI.

1. Benenue B GezonacHocTh. OCHOBHBIE NMOHATHSA U OmpeneneHus. be3omacHoCTh U yCTOWYMBOE
pa3BUTHE.

2. Yenosek u TexHocPepa. CTpyKTypa TEXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(heps! U TeXHOC(epHOI 0e30MacHOCTH.

3. Unentuduxanus v Bo3IeHCTBUE Ha YEIOBEKA BPEAHBIX U OMAcCHBIX (DAKTOPOB Cpesibl OOMTAHMUS.

Knaccugukanuss HeraTMBHBIX (aKTOPOB CpeIbl OOMTAHUS YENOBEKa. XHUMHUYECKHUE HEraTHBHBIC
dakTopel (BpeaHBIC BeImIecTBa). MexXaHWYECKHe W aKyCTHYECKHe KoJjieOaHus, BUOpamuss | IIyM.
ONEeKTpOMarHUTHbIE M3Iy4eHHUs KU mosid. MoHM3MpyloUMe H3JIydeHHe. OJIEKTpUYecKuid ToK. OnacHble
MexaHuuyeckue ¢aktopbl. I[Iporecchl ropeHus M MOKapOB3PHIBO- OMAacCHbIE CBOWCTBA BEIIECTB U
MaTtepuanoB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3ammMra yenoBeKa M CpeAbl OOMTAaHHS OT BPEIHBIX W OMNACHBIX (PAKTOPOB MPUPOJIHOTO,
AQHTPOIIOTEHHOTO U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcCHOBHbIE TPUHILHUIIBI 3aIIUTHI. 3alllUTa OT XUMUYECKUX U OMOJOTMYECKUX HEraTUBHBIX (DaKTOPOB.
3ammra OT HHEPreTHYecKUx Bo3JeHCTBHHA W ¢u3nmdeckux mnoneid. OOecrnieyeHne OE30MACHOCTH CUCTEM,
paboTarouMx 1OJ  JaBieHHEM. be3omacHOCTh  AKCIUTyaTalldd  TPYOONpPOBOJOB B XHMHYECKOM
IIPOMBINUIEHHOCTH. be3onacHas sKcIulyaTalusi KOMIIPDECCOPOB. AHalIW3 U OLEHUBAaHUE TEXHOTEHHBIX U
MPUPOJIHBIX PUCKOB.
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5. OOGecneueHne KOM(DOPTHBIX YCIOBHWA [IJIs KH3HU U JEATEIBHOCTH desjoBeka. lloHsaTue
KOM(OPTHBIX WM ONTUMAJBHBIX YCIOBHH. MuKpokiaumaT nomemennii. OCBEIIeHne U CBETOBas cpela B
MOMEIICHUH.

6. [Icuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MaCHOCTH.

[lcuxudeckne MPOIECChl, CBOMCTBA W COCTOSIHUS, BIMSIOIIME Ha 0€30MacHOCTh. BUAbl U ycinoBus
TPYZOBOH AESITETbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AILIUTHI B YCIIOBUSAX UX PEAIM3ALINHU.

O6mme ceenenus o YUC. IToxkap u B3phIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaxX.

Paguanuonnsie aBapuu. Ilpubopbl paguaniiOHHON, XUMHUYECKOW pa3BEIKU U JO3UMETPUUYECKOTO
KOHTpoJiA. Upe3BblualiHble CUTyallMd BOCHHOTO BPEMEHHU. 3allliTa HACEJICHUSI B UPE3BbIUAMHBIX CUTYAIUsX.
YcToHunMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMUKH B UPE3BbIUAHHBIX CUTYAIUIX.

8. YrpaBneHue 0€30MacHOCTBIO KU3HEACSITEILHOCTH.

3akoHOJATeNbHbIE W HOPMATUBHBIE  IPABOBbIE  OCHOBBI  yINpaBieHHS  0€30MacHOCTHIO
KU3BHEJCATCIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe30macHOCThi0. CTpaxoBaHWE PHUCKOB.
['ocynapcTBeHHOE yIipaBiieHne 0e30MacHOCTbIO.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bun yuebnoit paboTbl B 3aueTHBIX B axkapn. B actp.
eIUHULIAX yacax yacax
OO011as TpyA0eMKOCTh JTUCITUILUIHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlekuun 0,89 32 24
[IpakTHuecKue 3aHATHS - - -
JlaGopaTopHbie pabOThI 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KoHTakTHas camocTosiTellbHast paboTa - - -
IToaroroBka K J1abopaTopHbIM paboTam 0,56 20 15
CaMocCTOATEIbHOE U3YUYEHUE PA3AEIOB AUCHUIIINHBI 1,11 40 30
Bujabl KOHTpOJISI:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MpOMEKYTOUYHAs aTTECTALIUS 1,0 0,4 0,3
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Buj MTOroBOro KOHTPOJIS: IK3aMeEH

AHHOTalus padoyeil NPOrpaMMbl M CHHUIIJIMHBI
«HHKeHepHas H KOMNIbIOTEPHAsA rpadpuka»

1 Heap AMCHUIUIMHBI — HAYYUTh CTYACHTOB CIIOcO0aM OTOOpaXKeHUsI MPOCTPAHCTBEHHBIX (POPM Ha
IUIOCKOCTH, BBIMOJHEHUIO W UYTEHHUIO YEpPTEeKEeH METOJAaMM KOMIBIOTEPHOM TrpaduKud M TpaBuUiamM u
YCIOBHOCTSM, IPUMEHsIEMbIM ITpu 3ToM (cTangaptam ECKJ).

2. B pe3ysbTare n3yueHus AMCUMIIJIMHBI 00y4AIOLIUICH JOJIKEeH:

Obnadamye cleayOMUMU KOMIIETCHIIMSAMHU M HHAUKATOPAMH UX JTOCTH)KEHUS:

YK-2.1; YK-2.6; YK-2.8; YK-2.10

3Hamey:

—  CcTHocoOBI 0TOOpaKEHUS TPOCTPAHCTBEHHBIX ()OPM Ha TIJIOCKOCTH;

— TpaBUJIa U YCIOBHOCTH NPH BBHINOIHEHUU YEPTEKEH;

— BUJBI CHMMETPUHU T'€OMETPUUYECKHUX PUTYP;

—  BUJBI U3/I€THHA U KOHCTPYKTOPCKHX JIOKYMEHTOB;

— OCHOBHbIE BHJBI Tpaduyeckux HHGPOPMAIMOHHBIX CHCTEM, 0a30ByI0 TIpaHUUEecKyl0 CHCTEMY,

UCTIOJIb3YEMYIO B yUeOHOM Ipoliecce.

—  Ymemu: BBINONHSTD U YUTATh YEPTEKHU TEXHUUECKUX U3IEIUN C YIETOM JIeUCTBYIOUINX CTaHAapTOB;
— BBINOJIHATH U YUTATh CXEMbI TEXHOJIOTHYECKHX MPOLIECCOB;
— HCIIOJIb30BaTh CPEICTBA KOMIBIOTEPHOU IpadUKH JUIsl U3TOTOBIIEHUS YePTEKEH.
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Braoemw:

— crmoco0amMu ¥ IpreMaMHu U300paKeHUsI PEIMETOB Ha TUIOCKOCTH;
— rpaduueckoii cucremoii «Kommacy.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Pazgen 1. O0mue npaBuia BbINOJHeHHs] 4YepTexeil. [IpaBuna BeImonHeHHS U OQOPMIICHHS
yeptexei B coorBeTcTBUM ¢ 'OCT. ['eomeTpruueckue nocTpoeHus.

Pa3znean 2. IlpoenupoBanue reomerpuuyecknx ¢uryp. Merox npoekuuil. Ilpsimble u Kpuble
avuHuu. [lnockocte. IloBepxHoctu. I'eomerpuueckue tena. CUMMETpUs TE€OMETPUUYECKUX —(QUIYP.
OmnpezneneHue HaTypalbHOM BETMUMHBI OTpE3Ka NPsAMON U MII0cKoi Gurypsl. [lepecedenne reoMeTpuyecKux
00pa3os.

Pazgen 3. U3o00paxkenuss npeameroB mo I'OCT 2.305-2009. HU3neansi 1 KOHCTPYKTOPCKHE
AOKYMeHTbI. M300paxkeHusi. AKCOHOMETPUYECKHE YEPTEKU H3ACTHid. BUapl U31enuii 1 KOHCTPYKTOPCKUX
NoKkyMeHTOB. CxeMbl. Pe3b0bl: 00pa3zoBaHue, kiaccudukanus, n3o0paxeHne 1 0003Haue€HUE Ha YepTexe.

Pa3nea 4. U300paskenns nerasneil M UX coeJMHEHUI. DCKU3bl U TEXHUYECKUE PUCYHKH JAETajeil.
Pe3p6oBble n3nenus u coequHeHus. Jpyrue Buibl pa3beMHbBIX U HEPA3bEMHBIX COEIMHEHUH 1eTallel.

Pazgen 5. Yepre:xkum cOopounbix eaquHuu. [IpaBuna BbImOMHEHHS W OGOpPMIIEHUS COOPOYHOTO
yepTeka. [leraarpoBanue yeprexeid COOPOUHBIX €IUHMII.

Paznen 6. KomnblorepHnasi rpaduka. Co3naHue U pelakTHpPOBaHHME 4YeEpTEXEeH MeTrogamu
KoMmInbloTepHOi rpaduku. Co3naHue TpexMmepHbX Mojened. Co3laHue acCOLUMaTHBHBIX 4YepTekell Ha
OCHOBE TPEXMEPHOU MOJEIH.

4 O0beM yueOHOH TUCHMILINHBI.

Beero Cemectp
Bun yuebnoit paboTtsl 1 2
3 Axan. 3E Axag. 3F Axan.
q, q, T,
OO611ast TpyA0EMKOCTh JUCITUTLIHHBI 7 252 4 144 3 108
KonTakTHasi padoTa — ay1uTOPHBIE 2,22 80 133 48 0,89 30
3AHATHA:
B TOM 4mcJje B popMe NpPaKkTHIECKOi 144 59 0,72 26 0,72 26
MOJATrOTOBKH
Jlekun 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hopMe MPAKTHIECKON 144 59 072 26 0.72 26
IOJITOTOBKU ' ! '
CamocrosiTesibHas padora 4,78 172 2,67 96 2,11 76
KourakrHas CaMf)CTOSITeJ'IBHafI paborta 0.8 0.4 0.4
(3a4eT C OIEHKOM)
Kypcosast pabota 35,8 35,8
KonrakrHas CaM?CTO}ITeHBHa}I paborta 4,78 0.2 2,67 211 0.2
(mpueM KypcoBoii paboThl)
[TonroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 99 2 776 216
MUCHUILITNHE] ! ' '
3auyer C
3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpoJIA: "
OLICHKOI1 KypcoBasi
padora
Bcero Cewmectp
Bun yuebHo# paboThl 1 2
3 Actp. 3E Actp. 3 Actp.
q, q, q,
OO0mast TpyA0EMKOCTh TUCIIUTUIHMHBI 7 189 4 108 3 81
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KonrtakTHas padora — ayiuTopHbIE 222 60 1,33 36 0,89 o4

3aHATHSA:

B TOM 4HCJIe B (pOpMe NPAKTHYECKOHI 1,44 39 0,72 195 | 0,72 | 195

MOJATOTOBKH

Jlexun 0,44 12 0,44 12

[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24

B TOM 4HCIIe B (hOpMEe MPAKTUICCKON

S — 1,44 39 0,72 195 | 0,72 | 195

CamocrosiTesibHas padora 4,78 129 2,67 72 2,11 57

KonTakTHas camocrositenbHas paboTa 0.6 03 03

(3a4eT C OIEHKOM) ’ ’ '

Kypcosast pabota 26,85 26,85

Konrakrnas CaME)CTOHTeJ'II)Ha}I paborta 478 | 015 | 267 211 | 015

(mpueM KypcoBoi pabOThI)

IToaroroBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5

CaMocTosTeTbHOE N3YUeHUE Pa3/IeioB 74.4 582 16.2

MUCLUTILTUHEI ! ' ’
3auer ¢

3ader ¢ OLIEHKOM,

Buja uTOroBOro KOHTPOJIS: oLeHKOii KypcoBas

padora

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«IIpukaagHass MeXaHUKA»

1. Heab AMCHUNJIMHBI — HAYYUTh CTYJCHTOB TBOPYECKOMY MOJXO0Y K BBITIOJHEHUIO MHXCHEPHBIX
pacyeToB Ha MIPOYHOCTbh, JKECTKOCTh U YCTOMYMBOCTD 3JIEMEHTOB KOHCTPYKLUU, €Taled U y3J10B MAILUH U
armaparos.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4al0 M IACH J0JIZKEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

YK-2.1; YK-2.2; YK-2.4; VK-2.7; YK-2.8; YK-2.9; YK-2.10; T1K-1.1; TTK-1.2; TIK-1.3.

3namo:

— OCHOBHBIE YPAaBHEHHMS U METO/Ibl PELICHUS 3a/1a4 COMPOTUBIIEHUSI MaTEPUAJIOB U JIETalel MallllH;
— OCHOBHBIE METOJbl PACUETOB Ha MPOYHOCTH, KECTKOCTh M YCTOMUYMBOCTH JJIEMEHTOB KOHCTPYKIUI

MalllMH U anmnapaTos;

— OCHOBBI TEOPUU pacueTa JeTajei 1 y3JI0B MaIINH U anmnapaTtoB XUMUYECKONW TEXHOJOTHH,
— KOHCTPYKLIUU, TUMAXH M KPUTEpUH PaOOTOCHOCOOHOCTH JeTaneld MallluH, COOPOYHBIX EIHHMII

(y3710B) U arperaTos.

Ymemn:

— TIPOBOJUTH PACUETHI DJIEMEHTOB KOHCTPYKIIUNA Ha OCHOBE METOJIOB COTMIPOTUBIICHUS MaTEpPHAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBAThH JETAIM MAIIHUH 10 UCXOHBIM JIAHHBIM;
— TIPOU3BOJUTH PACUETHl MO OCHOBHBIM KPUTEPHUSAM PabOTOCTIOCOOHOCTH U KOHCTPYHUPOBAHUS JCTalICH

MallIuH;

— BBITOJHATD U YATATh TEXHUYECKUE CXEMBI, YePTEKH U ICKU3BI JETAJNCH, y3JIOB U arperaToB MaIlllvH,

CcOOPOYHBIX YEPTEKEH U YepPTEKHU OOIIEeTO BHUIA.

Braoemy:

— HaBbIKaMHU pacyeTa CONMPOTHUBJICHUS MAaTEPUAIOB aHATUTUYECKUMH METOJaMU;
— HaBbIKaMH BHIOOpA MaTEpPHAJIOB IO KPUTEPHUSIM IMPOYHOCTH;
— pacueraMu THUIIOBBIX JETaJIel MallluH, MOJIb3YysCh clipaBouHO nuTeparypoit u 'OCTamu.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Paznen 1. Omnpenenenune peakuuii omop. PacrskeHue-cikatue. AOCOTIOTHO TBEPIOE TEINO.
DJIEMEHTHI CTaTUKHU. YpaBHEHUs paBHOBecHs. CBs3u U uX peakiuu. OCHOBHBIC JOMYIICHUS] W MPUHIIAIIBI
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COIIPOTHUBIIEHUSI MaTepuanoB. Metoj cedeHuil. Hampspkenus, nedpopmanmu u nepemenienus. 3akoH [yka.
JlnarpamMmsl pacTsHKEHUS IS IUIACTUYHBIX U XPYNKUX MAaTEPUAJIOB U UX XapPAKTCPUCTUKH.

Paznen 2. Kpyuenme. M3ru6. 3akon ['yka mpu cnsure. BHyTpeHHHe cuiioBblie (akTOpbl IMpH
Kpy4eHUH. YCIIOBHUE IPOYHOCTH INPU KpydeHHH. ['eoMeTpuueckne XapaKTEpUCTUKHM IUIOCKHX CEYEHHUHU.
[Tonarue yncroro u monepeyHoro u3ruOos. OnpeneneHne HOPMAIBHBIX HANPSHKEHUN. Y CIIOBHE POYHOCTH
npu u3rude. OnpeeneHye KacaTeabHbIX HaNpsHKeHUH. PannoHanbHble GOpMbI ceYeHu .

Pa3znean 3. CioxnHoe HampsizkeHHoe cocTosiHMe. OCHOBBI TEOPUM HANPSYKEHHOTO COCTOSIHUSI U
runoTe3sl MpoyHocTd. IloHatue HanpspkeHHOro cocrostHus. OO6o0OmeHHbI 3akoH ['yka. Ilonsarue
SKBUBAJICHTHBIX HANPSDKEHUN W KPUTEPUEB IIPOYHOCTU. ['MIoTessl MpoyHOCTU. TOHKOCTEHHBIE COCYZBI
XUMUYECKHUX NTPOU3BOACTB. BbIBOA ypaBHeHus Jlaruiaca. Y cinoBue NpoYyHOCTH. Pacder ckaTbIX CTEp:KHEH Ha
ycTounBOoCTh. [IoHATHE KpUTHUECKOW CWIIBI U KOX(p@HUIMEHTa 3amaca MPOYHOCTU. PacueT KpuUTHUECKOM
cuitel 1o Diinepy. [peaenst npumenumocTu hopmysl Ditiepa.

Paznen 4. deraimm wmammH. Krnaccubukamus nerajgeil MamdH M anmapatoB  XUMHYECKHX
npou3BoJCTB. Pe3nOoBbie coennnenus. Pacyer GONTOBBIX COCAMHEHHH MPH MOMEPEYHBIX M MPOAOIBHBIX
Harpy3kax. llInonouynsle coenuHeHns. Pacuer mmoHOK Ha cpe3 u cmsaTve. Buasl cBapku. Buasl cBapHBIX
mBOB. PacueT Ha MPOYHOCTh CTHIKOBBIX W HAXJECTOYHBIX IIBOB. Bamel M ocu, uxX Kiaccupukanus u
HazHayeHue. llommmnHukM — ckodbkeHusa.  Marepuansl  Briagelmeil.  IloamunHukym — KadeHus.
[IpyHnMnuaneHOE yCTPOWCTBO M OCHOBHBIE T€OMETpUYECKHE pa3Mmepbl. JlocTOMHCTBa, HENOCTaTKU U
00/1acTH TPUMEHEHUs MOJAUIMIIHUKOB KadeHus U cKoubxkeHusa. [IpuBoanbie MydThl. Hasnauenwue.
Knaccupukanus mydr. 3ydouarsie nepenaun. OKpyKHOE U paanaibHOe yemins. Pexykropsl. Onpenenenue
U KJ1acCU(pUKALHSL.

Pa3nea 5. Pacuer XMMHYecKOro annapara ¢ MeXaHH4eCKHM IepeMelINBaloIUM yYCTPOCTBOM.
OdopmiieHne NOACHUTENbHOM 3anucku. [IpoeKkTHble W NPOBEPOUYHBIC pacyeThl TUIOBBIX 3JEMEHTOB B
COOTBETCTBUU C JEHCTBYIOIMMHU MeTOoAuKaMu. Yeprex oOIIero Buja amnmapara ¢ BHAAMH, pa3pe3ami,
CEUEHMSIMU U BBIHOCHBIMH 3JIEMEHTAMHU, JAIOLUIMMHU MIOJIHOE MPEJCTaBICHHE 00 ero yCTpOWCTBE U NPUHIIMIIE
paboTHI. YepTe U COOPOUHBIX €IUHUIL U JIeTaneil. UepTexxn cOOpOUHBIX SAMHUIL U JIeTaJICH.

4 O0beM yueOHOH TUCHMILINHBI.

Beero Cemectp
Bun yuebnoit pabotbl 3 4
3F Axag. 3E Axag. 3F Axan.
q. 9. q.
OOw1ast TPYA0€MKOCTh IUCIUIIIINHBI 6 216 4 144 2 72

KonrakTHas padora — ayquTopHbie 222 80 178 64 0,44 16

3aHATHS:
B TOM 4HCJe B (pOpMe NPAKTHYECKOH 144 52 116 42 028 10
NOATr0TOBKH ' ! '
Jlexnun 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,33 48 0,89 32 0,44 16
B TOM 4HcIIe B popMe MPaKTHUECKON 144 59 072 26 0.22 8
IOJITOTOBKU ' ! '
CamocrosiTesibHas padora 3,78 136 2,22 80 1,56 56
KonrtaktHas camocrositensHast pabora 0.4 0.4
(3a4eT C OIEHKOM) ’ ’
KypcoBoii mpoekt 55,6 55,6
KonrtaktHas camocrositenbHas pabora 0.4 04
(IprieM KypcoBOTO TIPOEKTA) 3,78 ' 2,22 1,56 ’
PacuerHo-Tpaduueckue paboTbl 18 18
[TonroToBka K KOHTPOJBHBIM paboTam 18 18
CamocTosTenbHOE U3YYeHUE Pa3JIeioB 43.6 43.6
JMCLUTUIMHBI

3aver ¢ KYpCOBOH
Bua uToroBoro KOHTpoJIs: P —— IPOEKT
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Cemectp

Bcero
Bun yuebHo# paboThI A 3 A 4 A
3F c1p. | g c1p. | g CTp.
9. 9. 9.
OO01mast TpyI0EMKOCTh TUCITUTUTHHBI 6 162 4 108 2 %4
KonTakTHasi pabora — ayiuTOPHBbIE 222 60 1,78 48 0,44 12
3aHAATHSA:
B TOM 4mncJje B popMe NPaAaKTHYECKOI 1,44 39 116 315 | 0728 75
NMOJITOTOBKH
Jlexumn 0,89 24 089 24
[Tpaktrueckue 3ansatus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B (hOpMe MPAKTHIECCKON 144 39 072 195 | 022 5
OATOTOBKH ' ! ' '
CamocrosiTesibHas padora 3,78 102 2,22 60 1,56 42
KonTtakTHas camocrositenpHas pabora
. 0,3 0,3

(3a4eT c OLIEHKOM)
KypcoBoii mpoekt 41,7 41,7
KonrtakTHas camocrositenbHas pabora 03 03
(mpreM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuetno-rpaduueckune paboThl 13,5 13,5
[TonroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocTosTeIbHOE U3YYCHUE Pa3JIeiiOB 32.7 32.7
JTUCITUILTAHBI

3ader ¢ KYPCOBOH
Buja uTOroBOro KOHTPOJIS: o

OIIEHKOH NMPOEKT

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«IIpouecchl 1 anmapaTbl XUMHYECKO TEXHOTIOTHID)

1. Heab AMCHMIUIMHBI - BMECTE C JUCHUIUIMHAMH OOIIEH XMMHUYECKOH TEXHOJOTHH, XUMUYECKHUMU
IpoLeccaMH U peakTOpaMu U APYTUMHU, CBSI3aTh OOLIEHAYYHYIO U OOILIEMHKEHEPHYIO MOJrOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOAMMO NpHU MOJrOTOBKE OakajaaBpOB MO JAaHHOMY HANpaBICHMUIO JJS HAy4HO-
MCCJIEIOBATEIbCKOM U MPaKTUYECKOW paboThl HA MPEANPUATHSX.

2. B pe3ysbTare H3y4yeHHs JUCHMILIUNHBI 00yYAIOLIUICS T0JIKeH:

O6nagath caeayOUMMH YHUBEPCATIbHBIMA KOMITETEHIIUSIMU ¥ UHIUKATOPAMU UX JOCTUKECHHUS:
YK-1-VK-1.1, VK-1.2, YK-1.3, YK-4.

YK-2 - YK-2.3; VK-2.10.
YK-3 - YK-3.3.
YK-8 - YK-8.4.

Ob6nanath cleayloUMMH  OOIIENPOPECCHOHATBHBIMI ~ KOMIIETEHIIMSAMUA M MHIUKATOPaMU  HX

JOCTUKECHHUS:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OITK-4.2, OTIK-4.3, OIIK-4.7, OIIK-4.12.

Ob6nanath caenyromuMu NpodecCHOHATBHBIMUA KOMITIETEHIIMSMU M UHAMKATOPAaMH UX JTIOCTHUKECHUS:
MK-1 - TIK-1.2, TIK-1.3.

IK-2 - TIK-2.3.
[1K-3 - [IK-3.2.
[1K-4 - TIK-4.3.

3namo:

— OCHOBBI TEOPUH MEPEHOCA WMMYJIbCA, TEIUIa U MACCBHL;IPHHLMUIBI (PU3UUECKOTO MOAECTUPOBAHUSA
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS JIBUYKEHUS KUAKOCTEN; OCHOBBI TEOPUU TEILIONEPEAAYU; OCHOBBI TEOPUHU
Maccornepeayl B CHCTEMaX CO CBOOOJHOI M HEMOJBMKHOM IpaHHIel pasziena (a3; TUMIOBbIE MPOLECCHI
XUMHYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME alapaThl U METO/IbI UX pacyera;
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— METOJbl TMOCTPOEHUS HMIMPUUYECKUX M TEOPETUUYECKMX MOJEIEH XHMMHUKO-TEXHOJIOIMYECKHUX
IIPOLIECCOB.

Ymems:

— OIpEeleNATh XapaKTep IBIKEHUS JKUIKOCTEH U ra30oB; OCHOBHBIE XapaKTEPUCTUKH IPOLECCOB
TEIJIO- M MAacCOIlepeaauyd; pacCUMTHIBATh MapaMeTpbl W BBHIOMpATh ammaparypy Uis KOHKPETHOTO
TEXHOJIOTMYECKOI 0 IIPOLECCa;

— pacCUMTHIBATH OCHOBHBIC XapPAaKTEPUCTUKU XHMHUKO-TEXHOJIOIMYECKOIO MpoIlecca, BBIOMPAThH
paLOHAIBHYIO CXEMY.

Bnaoemy:

— METOJaMU TEXHOJOIMYECKHX pPACUETOB  OTAEIBHBIX Yy3JI0B M  J€Tajledl XUMHUYECKOTrO
000opyI0BaHNS;

— HaBbIKaMU IIPOEKTHPOBAHUS TUIIOBBIX ANIapaTOB XMMUUYECKON IMPOMBILIUIEHHOCTH;

— METOAAMH OIPECJIEHUS PAllMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB pabOThl 000PYA0BaHMUS.

3. Kparkoe coaep:kanue JTUCHUIINHBI.

Paszgea 1. 'mapoauHaMuyecKue Npouecchl M annapaTbl XMMUYeCKO TeXHOJIOTHH.
1.1. Beenenue B aucuunianHy. OCHOBHBIE MOHATUS U OIPEJICIECHHUS.

IIpenmer aucuumuiuebl  «Ilpomeccel u  ammapaTel XUMUYeckodl TexHosorum». Kiaccuduxanums
npoueccos. HenpepsIBHBIE U TEPUOANYECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE IIPOLECCHI.

OCHOBHBIE 3aKOHOMEPHOCTHM IPOLIECCOB M OOILIME NPUHIMIBI pacyera amnmaparoB XUMHYECKOH
TEXHOJIOTHH.

Kunkoctn u rasel. Kiaccudukaumsa sxuakocteid. WneanbHas sxuakocTb. KamenbHble U ympyrue
wuakocTu. Cuiibl, IEHCTBYIOIINE B XKUIKOCTU: MacCOBbIE U MMOBEPXHOCTHbIE. HanpsbkeHus B XKUAKOCTAX U
ra3ax (TaHreHLHalbHbIe U HOpMaslbHbIE). CBONCTBA KHUIKOCTEH.

Monenb HenpepbIBHOU cpenbl. [lonsTHe prusmueckoro aeMeHTapHoro oobema.

1.2. OcHOBBI TEOpPHUHU IIEpEHOCA.

OcHOBBI TEOpUU SBJICHUI IIEPEHOCA: aHAJIU3 MEXAaHU3MOB, MOJIETIUPOBAHUS U Pa3pabOTKH 0000LIEHHBIX
METO/I0B pacyeTra THAPOMEXaHHYECKHUX, TEIUIOBBIX M MAacCOOOMEHHBIX IIPOLIECCOB M  alllapaTos.
DEeHOMEHOJIOTUYECKUE 3aKOHBI MIEPEHOCA UMITYJIbCA, MAaCChl U dHEPIUU. MOJIEKyIspHBIA U KOHBEKTUBHBIN
nepeHoc. O01Me 3aKOHOMEPHOCTH THAPOJMHAMUKY, TEIUIONEpelaund U Macconepenayn. B3auMocBs3p 3Tux
IIPOLIECCOB B MPOMBIIIIEHHOM anmnaparype. Poib sBlIeHHI TepeHoca IPU XUMAYECKHUX ITPEBPAILICHMSX.

MarepuanbHble M SHepreTudyeckue (TEIUIoBble) OalaHChl; ONpEeAEIeHHE MAacCCOBBIX IIOTOKOB U
SHEPreTUYECKHX 3aTpar. Y CIOBUs PAaBHOBECHUS M ONpE/ENIEHNE HaIllpaBJIeHUs IpoleccoB nepenoca. Oomuit
BUJI YPaBHEHUH CKOPOCTHU IMPOLECCOB; ABIXKYILUE CHIIBI M KHHETUYeCcKHe Kod(dduiuenTsl. Jlumutupyromue
CTaJuH.

1.3. I'mapocraTuka.

Juddepenumansuple ypaBHEHUS paBHOBecus Jinepa. [lokosimascs &KUAKOCTh MOJ ACHCTBUEM CHIIbI
TsokeCTH. OCHOBHOE YpaBHEHHME THIpOCTaTHKU. [IpakTudyeckue NPUIOKEHUS OCHOBHOIO YpaBHEHUS
TH/IPOCTATUKH.

1.4. T'uapoauHaMuka.

bamanc cun npu  ABMKEHUM BA3KOM HEC)KMMAEMOM JKHUIAKOCTU. YPaBHEHUE HEPA3PBIBHOCTU
(crutomHoCTH) oTOKa. YpaBHeHne HaBbe-CTokca U ero pu3nueckuil cMpIci.

[Tonobnoe mnpeoOpa3zoBanue ypaBHeHHs Hasbe-CrTokca. bespasmepHble nepeMeHHbIE - KPUTEPUU
rHJIpoAMHaMHUYecKoro nojaobus (Ditnepa, Pelinonbaca, @pyna, TOMOXpPOHHOCTH), UX (PU3HMUECKUI CMBICI;
napaMmerpuueckue kputepuu. KpurepuanbHoe ypaBHEHHE IBHKEHUS BA3KOM KUAKOCTH.

VYpaBHeHue JBUKEHUs Oiiepa. DHEpPreTMYecKuil OallaHC CTAI[MOHAPHOTO JBMXKEHUS HJI€ATbHON
KUJKOCTU. YpaBHEHUE BepHyuM U1 UACAIbHON M PEAIbHOM >KMIKOCTH. Ero mpakThyeckue MpuiioKeHus
(ucteuenune xunakocred, Tpyoka Ilurto-Ilpanarns). IlpuHIUNBI H3MepeHHs CKOPOCTEH M PACXOIOB
KUJKOCTU JPOCCENIbHBIMHU MPUOOpaMH M MMHEBMOMETpUYECKUMHU TpyOkamu. OmnpeneneHue pacxoJoB Mpu
MCTEUYEHUH )KUJIKOCTEHN Uepe3 OTBEPCTHSI UM HACAIKH.

['unpoauHamMuuecKue pesKUMBbl IBUYKEHUS KUJIKOCTEH: TaMUHAPHBIN U TypOYJIeHTHBIH.

Yucno PeifHombaca M ero KpuTHYECKHE 3HAueHHs. MeXaHM3Mbl JIAMHHAPHOTO U TYpOYJIEHTHOTO
tedeHuid. [lonsatue TypOynentHoctu. IlpencraBieHuss o TMIPOJUHAMHYECKOM IOTPAHUYHOM CJO€ MpHU
TEYEHUH 10 TPyOaM M KaHajaM U IpU OOTEKaHUU TeJ.
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Pacuer nuameTpa TpyOOIpPOBOIOB U almapaToB; BEIOOP CKOPOCTEH MOTOKOB U ONITUMAJIBHOTO TUAMETPa
TpyOOIIPOBOIOB.

Pacnpenenenue ckopocTeid Mo paguycy TpyObl HIOCTOSIHHOTO CEYSHMS MPH JIAMUHAPHOM CTaIllHOHAPHOM
TEYEHUU.

Teuenne B TpyOax u kaHanax. Onpeaessromuil MonepeyHblii pa3Mep MoToKa B KaHalIaX MPOU3BOIBHON
(bopMBbI: TUAPABINYECKUI panyC, SKBUBAICHTHBIHN TUaMETP.

I'uppaBinyeckoe CONPOTHUBIICHUE IIPU TEYCHUHU KUIAKOCTEH M Tra3oB. Pacuer morepb Ha TpeHue
(ypaBuenue [lapcu-Beiicbaxa) u Ha MecTHbIe conpoTuBiIeHUs. COOTHOIIEHHUS] U HOMOTPAaMMBI Ul pacuera
KoddduimeHTa TpeHus. 3aBUCHUMOCTH MEXAYy pacxoJOoM U IepenaaoM AaBieHus. Pacuer Hamopa amns
HepeMELIEHU JKUKOCTEN uepe3 cucteMy TpyOOoIpoBOJIOB U aIlaparos.

1.5. [lepemenieHrE KUIKOCTEH.

[lepemenieHne >KUIKOCTEN C MOMOIIBIO MalllMH, NOBBILIAIOMIMX JaBieHHe. OObeMHbIE (IIOPIIHEBBIE,
POTAallMOHHBIE W Jp.) U JUHAMHYECKHe (LIEHTPOOEKHbIE, OCeBble U Ip.) Hacocbl. OCHOBHbBIE MapaMeTphl
paboThl THAPABINYECKUX MAIIUH: TPOU3BOAUTEIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer nanopa u notpe6isieMoil MOLTHOCTH; TOA00pP IBUTaTeNs K Hacocy. OmnpenenaeHue J0myCTUMON
BBICOTBI BCAChIBaHUS. SIBJI€HNE KaBUTALIMU U €TI0 IPEJOTBPAICHHUE.

OcoOenHocTd pabOThl, COMOCTaBICHHE M OO0JACTH MPUMEHEHHS OCHOBHBIX THIIOB HAaCcOCOB -
LHEHTPOOEKHBIX, MOPIIHEBBIX (IUIyHXKepHbIX) u Ap. CBa3p Hamopa, MomHocty u KIIJA ¢
MPOU3BOUTENLHOCTBIO (XapaKTepUCTHKU HAacocoB). PaboTa HacocoB Ha CeTh M UX BBIOOP; PETyIHUpPOBAHHE
IIPOU3BOIUTEIILHOCTH.

Pa3nen 2. TeruioBbie mpouecchbl U AaNNapaTbl XMMUY€CKON T€XHOJIOTHH.
2.1. OCHOBHbBIE TIOHATHSI U ONIPEJICNICHUS B TEILIONEpeaye.

OCHOBHBIE TEIJIOBBIE MTPOLIECCHl B XUMUYECKON TEXHOJIOTHMHU: HArPpeBaHUE U OXJIAXKICHHUE, KOHIEH CAIUs
IIapOB U MCIAPEHUE KUKOCTEH.

CranuoHapHbIi U HECTALIMOHAPHBIN MEPEHOC TEIUIOTHL. TeMiepaTypHOe noJje, rpaAueHT TeMIEepaTypbl
U TEIUIOBOM IMOTOK; TEIulonepesadya M TeIlooTaada. TeMreparyponpoBOAHOCTh — TEIJIOMHEPIIMOHHBIE
CBOMCTBA Cpepbl.

2.2. Ilepenoc sHepruu B GopmMe TEemIoThL.
TemoBoil OanaHc Kak YacTHBIM cilydail sHepreTuueckoro Oamanca. OrmpeneieHHe TEIJIOBOM Harpys3Ku
anmnapara Ipy U3MEHEHUHU U 0e3 U3MEHEHHUs arperaTHOro cocTosiHus. Pacxon TerioHocuTenei.

HuddepenunanbHoe ypaBHEeHHE MepeHOca SHEPTUH B (hopMe TerioTsl, ypaBHeHue @ypbe-Kupxroda u
TEIIONPOBOAHOCTH.

CrannoHapHBIN IEPEHOC TEMJIOTHI Yepe3 INIOCKUE U WIMHIPUYECKHE cTeHKH. CoueTaHne MEXaHU3MOB
nepeHoca TerIoThl (TEIUIONPOBOAHOCTH, KOHBEKIUH, U3JTy4EHUs).

KoHnBekTHBHBIN NIEpeHOC TEIIOTHI. be3pazmepHsble nepemenHble — uncna Hyccensra, [lexie, [Tpannaris,
I'pacroda, ®ypre. Pacuet korhPUIHEHTOB TEIOOTIaYN TTPH BBIHYKJICHHOW U €CTECTBEHHOW KOHBEKIIUH.

TennmooOMeH mpu uM3MeHeHMM arperaTHoro coctosiHus. Konnencauus mapos. ®opmyna Hyccenbra.
TemnooOMeH npu KUMIEHUU.

PanuanTHblil TennonepeHoc. B3anMHoe usnydyeHne Tenl. PaauaHTHO-KOHBEKTUBHBIN NEPEHOC TETUIOTHI.
Pacuer motepp TemIoOTHI anmnaparaMy B OKPYXKaIOLIYIO Cpely U TerioBou u3omsiuuu. OCHOBHOE ypaBHEHUE
TEIUIONEPEIaUH.
2.3._Tennonepenaya B MOBEPXHOCTHBIX TEIII00OMEHHHKAX.

Tennomnepenaya B MOBEPXHOCTHBIX TEMJIOOOMEHHHMKAX. AJJUTUBHOCTh TEPMHUECKUX COMPOTHBIICHHM.
Cpennsis nBHXKymias cwia Temionepenadnd. OnpeneneHue CpelHed BWXKYIIEH Cuibl B ammapaTrax
pa3MyYHBIX KOHCTPYKUMH. B3anMHOe HampaBieHHE IBHKEHHUS TEIUIOHOCUTENeH. Pacuer moBepxHOCTH
TEMI1000MEHHUKOB.

Crioco6bI MoIBOJIa M OTBOJA TEIIOTHl B XMMHMUYECKOW TexHoJoTuu. TpeOoBaHuUs, NpeabaBIseMble K
TerioHocuTensiM. OOG0rpeB BOASHBIM MapOM, BHICOKOTEMITEPATYPHBIMU OPraHUYECKUMH TEIIOHOCUTESIMH,
TOMOYHbIMA  ra3amu. CnocoObl  3mekTpooOorpeBa.  OTBOJA — TEMJIOTHI  BOJAOW, BO3AYXOM H
HU3KOTEMIIEPATYPHBIMH TEIIJIOHOCUTEISIMHU.

TennmooOMeHHbIE anmnapaThl; UX Kiaccupukanus. OCHOBHBIE THUIIbI MOBEPXHOCTHBIX TEIIOOOMEHHUKOB
(TpyOuatble, TUIaCTUHYATHIE, ammapaTbl C IEPEMEIIMBAIOIMMU ycTpoiicTBamMu M T.1.) CMecuTenbHbIe
TEIIOOOMEHHUKHU: TPAJIUPHHU, KOHAEHCATOPhI cMelleHus. BbIOOp onTUManbHBIX KOHCTPYKLIMH M yCIOBHH
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SKCILTyaTaluu TGHHOO6MGHHBIX arrapaTtoB. OCHOBHEBIE TCHACHIIUNU COBCPUICHCTBOBAHUA TGHJIOO6MCHHBIX
anmaparos.

Pazgean 3. Ilpoumeccsl W anmaparbl pasjesieHHsi TOMOTE€HHBIX CHCTeM (OCHOBHbIE MacCcOOOMEHHbIE
NpoLecchl).
3.1. OcHOBHBIE IOHATHUS U ONPEICICHUS B Maccolepeaaye.

Knaccugukanus npoueccoB maccoooMmena. OcHOBHBbIE TOHATHS M omnpeneneHus. [Iporeccsl co
CBOOOIHOM M (PUKCHPOBAHHOM rpaHUIleH pa3jena a3 u ¢ pa3aelsroniei Ga3bl meperopoakon (MeMOpaHoi).
Hocurenu u pacnpenensemsle BemiecTBa. CriocoObl BhIpaXkeHHs cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IPOLECCOB. PaBHOBECHBIC YCIOBHS M ONpEACICHHE
HampaBlieHus1 mepeHoca BemiectBa u3 ¢aspl B (azy. Kosdduumentsr pacnpenenenus. Ilonarue o
Maccollepeiaye 1 MacCoOTaaue.

KonnenrpanuonHnoe nose, rpaJueHT KOHIIEHTPALUU, OOUIHUI U yIeIbHbIA MOTOK Macchl. MomnekynsapHas
T dy3us B KUIKOCTAX, Ta3ax (Mapax) U TBEPAbIX Telax.

3.2. MexaHu3MBbI [1epeHOoca Macchl.

VYpaBHEHNE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepenunansHoe ypaBHeHHE KOHBEKTUBHOTO MIEPEHOCA MACChl B OMHAPHBIX Cpelax.

Juddy3noHHBII MOTPaHUYHBIN CII0H; MPO(UIN KOHIICHTPAIIMKA U CKOPOCTEH B TIOTOKAX.

Koaddunmentst maccootnaun. OCHOBHBIE MOJIETLHBIE MTPEICTABICHHS O MEXaHU3ME MAaCcCOOTAAuH.

MonenupoBanie KOHBEKTUBHOTO MaccooOMeHa. Uncna Hyccenbra, [lekne, [Ipanatis, @ypse u ap., ux
(buznyecKuil CMBICI, aHAJIOTHH C TEIUIOBBIM MOJ00HMEM MPUMEHUTENBHO K ra3aM U >KUAKOCTSM. Pacuer
K03 PHUIIMEHTOB MaccoOTAayd B ammaparax pa3jiudHbIX THUIIOB 10 YPaBHEHUSM C Oe3pa3MepHBIMHU
MIEPEMEHHBIMH.

Macconepenada. OcHOoBHOE ypaBHeHHE Maccomnepenadn. COOTHOIIEHHE MEXAy KodpduuueHTamMu
Maccornepeiadyd M MacCOOTHaud, aJJUTUBHOCTh AU(PY3MOHHBIX compoTuBieHu. WHTeHCHpuKanus
Maccolepeiayy IyTeM BO3AEHCTBHSI Ha TMMUTHUPYIOILYIO CTAIUIO.

Bnusnue ycnoBuii (Temmeparypbl, AaBIE€HUS, KOHLIEHTpAllMil) HA HaIMpaBlIeHHE MaccollepeHoca Ha
npuMepax adcopOIuK; MPUHIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHplii  0aJaHC HENpPEpPBIBHOIO YCTAHOBUBIIETOCS IIpolecca MpH pa3iIMuHbIX crocolax
BBIPa)KEHUS COCTABOB (a3 M UX pacxo/10B; ypaBHEHHs pabOUuX JUHUH.

[IpenenbHbIE KOHIEHTPALMU paclpeAensieMoro KOMIOHEHTa B OTJAloIel 1 u3BleKarouei ¢azax s
IIPOTUBOTOYHBIX NPOLECCOB. MaKCHUMaabHO BO3MOJKHAsi CTENEHb W3BJICYEHHsS, MHHHUMAJIbHBIA U
ONTUMAJIBHBINA PacXo/ibl U3BJIEKatOIIeH (asbl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX allapaToB.

Pacuer mnonepeuHoro ceueHus (IuMameTpa) KOJOHHBI, MPEAEIbHO JOMYCTUMass M 3KOHOMHUYECKH
ONTUMAJIbHAs! CKOPOCTH CIUIOIIHOM (hazbl.

PannonanbHbIil  BHIOOpP B3aMMHOIO HampaBieHUs JBUXKEHUS (a3 W oOpraHu3allud IIOTOKOB B
MaccOOOMEHHBIX ammaparax. Pacyer MaccOOOMEHHBIX MPOLECCOB M amlmapaTroB JUIsl CUCTEM C OJHHUM
pacnpenenseMbIM KOMIIOHEHTOM. OCHOBBI pacyeTa BbICOThl MaCCOOOMEHHBIX allapaToB ¢ HEMPEPHIBHBIM U
CTYNEHUYaThIM KOHTAaKTOM (ha3. /IBa OCHOBHBIX METO/1a pacyeTa: Ha OCHOBE KO3 (UIIMEHTOB Maccolepeaun
U Ha OCHOBE IOHSTHS TEOPETUUYECKOM CTyneHu paszaeneHus. [loHsTrue yncia eqUHUI] IEPEeHOCa U BBICOTHI
eauHMLbl nepeHoca. dakrtop Mmacconepenaun. CpenHss IBHXKyLas cuila Macconepenadd. BimsHue
IPOJOJIBHOTO TepeMelINBaHusl Ha CpPEIHIO JBIKYIIYIO CHIIy Maccorepenauyu. [lpomenypa pacuera,
OCHOBaHHasi Ha OOBEMHBIX Kod(duuueHTax Mmaccomepenaud. ['papuueckuil M aHATUTUYECKHA METOJIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB €O CTYNEHYaThIM KOHTAakTOM ¢a3. DddeKTuBHOCTH
crtynieHn 1no Mbpdpdpu. CBsa3p umcna enuHul] nepeHoca u JjokanbHoro KIIJ crymenu mo Mboapdpu.
UucaeHHbIH pacyeT «OT CTYNEHH K CTYNEHH» M ero rpaduueckas HHTEpPIpETAIUsl ¢ HCIOJIb30BaHUEM
«KUHETUYECKON JTUHUWY». YdeT cTpyKkTypbl moTokoB M KIIJI Tapenkun. OcoOeHHOCTH pacueTa TapeibuaThiX
KOJIOHH Ha OCHOBE IIOHSITHSI TEOPETUYECKON Tapesku. UUCiIo NeHCTBUTENBHBIX U TEOPETUYECKUX TAPEIIOK.
D hEeKTUBHOCTH TAPEITKH.

PanmoHanbHbIf  BRIOOP B3aWMHOTO HAampaBlieHHs JABWKEHHs a3 M OpraHu3alud IOTOKOB B
MaccOOOMEHHBIX allfaparax.
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3.5. AGcopbuus.

OO0mue NpUHLUIBI YCTPOMCTBA W KiaccH(UKAIMs anmaparoB A MacCOOOMEHHBIX MPOIECCOB B
cucreMax "ra3(map)-xKuakocts". OcOOEHHOCTH KOHCTPYKIUI abcopOepoB.

OcHoBHBIE THIBI W OOJacTU MpPUMEHEHHs] a0copOepoB: HACAJOYHBIE M TapelnbyaThle KOJIOHHBI,
anmaparhl CO CIUIONIHBIM M CEKIIMOHMPOBAHHBIM 0apOOTaKHBIM CIIOEM, aImIapaThl ¢ IUCIEPTUPOBAHUEM
KUJKOCTH.

Cxembl  abCOpPOIMOHHO-/IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM W3BICYCHHOTO KOMIIOHCHTA H
perenepanueid abcopbenta (aecopOuueli mHpH MOBBIIMIEHHOW TeMIieparype, IOHI)KEHUEM JaBleHUS,
OTJIyBKOI MHEPTHBIM HOCUTEJIEM).

3.6. Auctrwwisamus. Pextudukarnys.

Paznenenuie TuCTHIISAIMEH )KUKAX TOMOTEHHBIX CMECE! U CXKMXKEHHBIX Ta30B; 0071acTU IPUMEHEHUS U
0COOEHHOCTH IIPOBEICHUSI MPOLECCOB IIPH PA3IMYHOM JIABJICHUH.

[TapoxuaKOCTHOE paBHOBECHUE I CHCTEM C MOJHOW U OIpPaHUYEHHON B3aMMHON PacTBOPHUMOCTBHIO U
€ro BIIMSHHE Ha BO3MOXHOCTH pa3/ClICHUs] KOMIOHEHTOB JUCTHWUISIMOHHBIMM MeTojnaMu. Pacuer
paBHOBeCHUs [Tl UJICAIbHBIX OMHAPHBIX CMECEH.

[Tpocras 1 (QpakiuoHHAs MEPETrOHKa; MeperoHka ¢ aedrermanueii. MarepuanbHblid O0amaHC, pacyeT
BBIXO/Ia TPOJAYKTAa M €ro CpeIHero cocraBa NpU MeperoHke OuHapHbIX cMecedl. CXembl YCTaHOBOK.
TenoBbie OalaHCHI U PacUeT PACXO0B TEIUIOHOCUTENEH JIJIsl ATHX MPOILIECCOB.

Pextuduxamnus. PuU3NKO-XMMHUECKHE OCHOBBI W OCOOCHHOCTH YCIIOBUN TMPOBEACHUS IPOLECCOB.
CxeMbl YCTaHOBOK JUISI HETIPEPHIBHOW U MEPHOAMYSCKON peKTH(HUKAIMU OWHApHBIX cMmeceld. OcoOeHHOCTH
yCTpOMCTBA ammaparoB (HACaJOYHBIX M TapelbyaThlX KOJIOHH) W BHIOOpAa PEXHUMOB HX pabOTHl MpHU
pextudukanmm (Mo cpaBHeHHIO ¢ abcopOmueit). OcoOEHHOCTHM YCTPOHCTBA W BapUaHTBI PaOOTHI
ucrnapuresnei u aederMaTopos.

MonenupoBanue ¥ pacueT MPOIECCOB W allapaToB IPU HENPEPHIBHOW peKTh(UKAImu OWHAPHBIX
cucteM. OCHOBBI YHCIIEHHOTO U TpadoaHaIuTHIECKOro MeToJ0B. MaTepuanbHblii Oananc. Paboune nuHuu.
OnpeneneHne MHUHHUMAIBLHOTO W pabodero d¢uiermMoBoro uwmcia. TemtoBoil OamaHC W pacueT pacxojioB
TeruioHocuteneil. [IpuHIMIBI TEXHUKO-9KOHOMHYECKOM ONTUMU3ALUU MIPH pacuere pabodero ¢uerMoBoOro
YuCia, pa3MEPOB amnmaparypbl U dHEpreTH4eckux 3arpaT. OCHOBBI pacueTa TapesibuaThbiX M HACaAOYHBIX
PEKTU(UKAIIMOHHBIX KOJIOHH.

Pasnen 4. Ilpomecchl uW anmapatrbl pa3jejieHUsl TeTePpOreHHbIX CcucTeM (OCHOBHbIE
THPOMeXaHUYecKHe MPoLecchl).

4.1. Pa3genenue reTeporeHHbIX cucteM. OCHOBHBIE TTOHSITHUSL U METOJIBL.

Knaccudukanus >KUIKUX W Ta30BbIX TE€TEPOTCHHBIX CHCTEM: CYCHEH3UH, SMYIbCUU, TMEHBI, MHUIH,
TyMaHbl. MaTepuaibHbIi 0aJaHC IPOLIECCOB pa3/IeieHUs TETEPOTCHHBIX CUCTEM.

Onenka >(pGEeKTUBHOCTH W BBIOOp ONTHMANBHBIX MPOLIECCOB M aNmapaTroB s  pa3JeleHus
TreTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenne ®KuAKUX M TAa30BBIX CHCTEM B TOJIe CWJI TshkecTH. Pacuer ckopocreld CBOOOIHOTO M
CTECHEHHOT'O OCaXICHUS TBEP/ABIX YaCTHII IAPOOOPA3HOM U OTIUYHBIX OT Hee (OPM B TIOJIE CHUITBI TSXKECTH.

[Ipouecchl OTCTauBaHUs U YCTPOMCTBO alIapaToB pa3AesieHUusl CyCIEH3UM, 3MYJIbCUI U NbLIeh. Pacuer
MOBEPXHOCTU OCAXKIEHUS W TMPOU3BOJAUTEIBHOCTH OTCTOMHUKOB. YCTPOMCTBO W JACHCTBUE IMKIOHOB
(mpocThIX U 6aTapeiHbIX), THAPOLUKIOHOB.

4.3. TeueHme KUIKOCTH Yepe3 HEMOABIKHBIE 36PHUCTBIC U TICEBAOQKIKEHHBIC CIIOU.

3HavyeHHe THAPOJAMHAMUKH 3€PHHUCTHIX CJIOEB B Tpolieccax (PrIbTpoBaHUS, TEIUIO- M MaccOOOMEHa,
reTeporeHHoro kartanu3a u JAp. OCHOBHBIE XapaKTEPUCTUKU OSTUX CJOEB: JIUCIEPCHOCTh, YAENbHAs
MOBEPXHOCTh, MTOPO3HOCTh, PKBUBAJICHTHBIA TUAMETP KaHAJOB. PacdeT ruapaBiIndecKoro COMPOTHBIICHUS
cnosi. I'mapaBnudeckoe COMPOTHBICHHWE CIIOEB HACANOK MPOMBIIIJICHHBIX Macco- M TEII00OMEHHBIX
arnmaparos.

Pexxumbl TeyeHUs: MOTOKOB B HACAJOYHBIX KOJOHHaX. ['MapaBinyeckoe CONpPOTUBIEHUE, SIBICHUS
MOIBUCAHUS, 3aXJICOBIBAHNS M HHBEPCUH (a3 U pacdyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unpoauHamMuka TCEBIOOKIDKEHHBIX (KUMANMX) cioeB. OO0JIacTh MPUMEHEHHS TICEBIOOKUKECHHUS.
OCHOBHBIE XapaKTEPUCTUKH TICEBIOOKIKEHHOTO COCTOsHUSA. [ mapaBnuueckoe compoTuBieHue. Pacuer
CKOPOCTEH TMCEBIO0KIKEHUSI U CBOOOAHOTO BUTAHMSI, BHICOTHI TICEBJAOOKMKEHHOTO ciosi. OMHOPOIHOE U
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HEOJTHOPOJHOE TICEBAOOXKIKeHUE. OCOOEHHOCTH TICEBIO0KIKEHUS MONMUIUCTIEPCHBIX cloeB. [IHeBMO- u
TUAPOTPAHCIIOPT 3€PHUCTHIX TBEPIBIX MaTEPHAIIOB.
4.4, dunpTpoBaHUE CYCIEH3UNA M OYHMCTKA 'a30B OT ITbUICH.

Crnenuduka MOBEJIECHUS OCATKOB KaK 36pPHUCTHIX CJIOEB: CKUMAaeMble U HEC)KMMaeMble Ocaaku. Bumpl
(UIBTPOBAIBHBIX MEPeropoAok. DaKToOphl, BIMSIONIME HA CKOPOCTh (GuiubTpoBaHus. DWIBTpOBAHUE TPU
MOCTOSTHHOM ~ CKOPOCTH  (DMJIBTPOBAHUA. DKCIIEPUMEHTAJIBLHOE OMNPEJCICHUE KOHCTAHT YpaBHEHUS
¢unprpoBanus. Kiaccupukamuss u  yCTPOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO H  MEPUOIUICCKU

paboTarommx GUILTPOB U GUIBTPYIOUTUX HEHTPUPYT.
4. O0beM y4eOHOH JUCHHUILINHBI.

Beero CemecTtp
Bua yueOHoii padoThl > 6
3E AKkan. 3E AKkan 3F AKkan

q, . 4. . 4.
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padoTa - ayiuTOpHbIE 3.6 128 18 64 18 64
3aHATHA
Jlexnun 1,8 64 0,9 32 0,9 32
[Tpaktuueckue 3ansaTus (I113) 1,8 64 0,9 32 0,9 32
CamocTrosiTesbHasi padora 6,4 232 3,2 116 3,2 116

CaMOCTOSITEIbHOE U3yUYCHUE Pa3JICliOB 6.4 939 3.2 116 3.2 116

JUCHUILINHBI
Buabl KOHTPOJIA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - mpoMexyTouHast 0.8 0,01 0.4 0,01 0.4
arrecranus 2,0
IToaroroBka K 3K3amMeHy 71,2 0,99 35,6 0,99 35,6
Buj nTOroBOro KOHTpoJIA: IK3aMeH JK3aMeH
Beero Cemectp
Bua y4eOHoii padoThI > 6
3F Actp. 3F Actp. 3F Actp.

q, q, q,
OO6mast TpyA0€MKOCTh TUCIUTUIMHBI 12 324 6 162 6 162
KonTakTHasi padoTa - ayAuTOpHbIE 3.6 9% 18 48 18 48
3aAHATHA
Jlekun 1,8 48 0,9 24 0,9 24
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padoTa 6,4 174 3,2 87 3,2 87

CaMocTosATENBHOE N3YUYEHUE PA3/IEIOB 6.4 174 3.2 87 3.2 87

IUCIAILINHEBI

Buabl KOHTPOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27
KonraktHas padora - IpoMeXyroyHas

P POMEKYT 06 | 001 | 03 | 001 | 03

aTTecTalus 2,0

IToaroToBKAa K 9K3aMeHY 53,4 0,99 26,7 0,99 26,7
Bua uTOroBOro KOHTpoJIf: JK3aMeH JK3aMeH

AHHOTanus padoyeil NPOrpaMmbl IUCHUIIIHHBI
«O0mas xuMu4YecKas TEXHOJOT U

1. Hear aucuumiauHbl — ¢GOpMUpOBaHME  3HaHMM B O0JacTM  peanu3aluud  XHUMHKO-

TEXHOJIOTHYECKUX TPOLIECCOB C YYETOM (PHU3MKO-XMMHUYECKHX OCOOEHHOCTEH NpOTEKAIOUINX pPEeaKIU,
BbIOOpa ONTUMANbHBIX YCJIOBMM pealu3yeMbIX IPOLECCOB, BbIOOpa 3(P(GEKTUBHBIX PEAKTOPOB,
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MPUOOPETEHUS] HABBIKOB B COCTABIICHUM MaTEpHUalIbHBIX M TEIUIOBBIX OAlaHCOB, B pacyeTe MPOIECCOB U
pEaKkTOpoB HAa OCHOBE MaTeMaTUYECKOTO MOJEIMPOBAHHUA, MOJy4deHHs] 3HaHHM B 001acTh pa3paboTKH
sHeprocOeperarommux XUMUKO-TexHosnorndeckux cucteM (XTC), O0€30TXOOHBIX H  MaJOOTXOIHBIX
TEXHOJIOTHIl Ha MpUMepe COBPEMEHHBIX MPOU3BOJCTB.

2. B pe3yjbTaTre u3yyeHusi TUCHUIJIMHBI 00YYAKOIIHIiCS TOIKEH:

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

Buame.

— OCHOBBI TEOPUHU XUMHUYECKUX MTPOILIECCOB M PEAKTOPOB;

— METOJIOJIOTHIO MCCIICIOBAaHUSI B3aUMOJICUCTBUS XMMHYECKUX TMPEBpAIICHUN U SBJICHUN TEpeHoca
Ha BCEX MACIITa0HBIX YPOBHSIX;

— METOJIUKY BBIOOpA peakTopa M pacuéTa mpoliecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIC MTPOLIECCHI U PEAKTOPBI XUMHYECKON 1 OMOTEXHOJIOTHH;

— OCHOBHBIE MPUHIIUIIBI OPTaHU3AIMH XUMUYECKOTO MMPOU3BOJICTBA, €0 HEPAPXUUYECKYIO CTPYKTYDY,
METOTBI OTICHKH 3(P(PEKTUBHOCTH ITPOU3BO/ICTBA;

— OCHOBHBIC XUMHUYECKHE ITPOU3BOICTRA.

Ymemn:

— paccunTaTh OCHOBHBIC XapaKTEPUCTUKH XUMHUUYECKOTO MPOIIEcca;

— BBIOPATh paIOHATBHYIO CXEMY IPOU3BOICTBA 3a/IaHHOTO MPOAYKTA;

— OLIEHUTH TEXHOJIOTUYECKYIO (D (PEeKTUBHOCTH MPOU3BO/ICTBA;

— BBIOpaTh A (HEKTUBHBIN THIT PEAKTOPa;

— IIPOBECTH pacyeT TEXHOJIOTHYECKUX MTapaMeTPOB IS 33JJaHHOTO IIPoIIecca;

— OIIPEICTUTh IMapaMeTPhl HAWTYUIIIeH OpTraHU3aIUH IMPOIIeCcCca B XUMHUECKOM PEaKkTope.

Bnaoemsy:

— MeTofaMu aHaiu3a d3PPEKTUBHOCTH PaObOThI XUMHUECKUX TIPON3BOICTB;

— METOJIaMH pacyeTa M aHaJIn3a IMPOIECCOB B XUMHUUYECKHUX PEAKTOPAX, OMPEACTICHUS
TEXHOJIOTHYECKUX IOKa3aTelIeH;

— METOJaMH BBIOOpa XUMUYECKUX PEAKTOPOB.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Pa3nea 1. XuMnueckasi TeXHOJIOTUSI U XUMHYeCKOe IIPOU3BOACTBO.

1.1. OcHoBHBIE OnIpeeIeHUS U MOJT0KeHUS.

Xumuueckasi TexHoyuorus. OOBEKT XHUMHUYECKOM TEXHOJOTHU. MeXoTpacieBoid XapakTep
XUMHYECKOM TEXHOJIOTMH. Pa3BUTHE XUMHUYECKMX IPOU3BOJACTB M XUMHUYECKOW TEXHOJIOIMH. MecTo
XUMHYECKON TEXHOJIOTHH B HpOMI:IHIJ'ICHHOfI C(bepe U METOA0B XUMHYECKON TEXHOJOTHH B HEXMMHYECKHUX
OTpaciIAX MPOMBINIIEHHOCTH. CUCTEMHBIN aHAIN3 CIOXKHBIX CXEM U B3aUMOAECUCTBUM 3JIEMEHTOB CXEMBI —
NOHATHE W coJep)KaHue Meroaa. PU3nyeckoe M MaTEeMAaTUYECKOE MOJEIMPOBAHUE, OIpeAeieHUe U
OCHOBHBIC TOHATHSA, MX MECTO B HH)XEHEPHO-XMMHUECKHX HCCIEN0BaHUAX M pa3paborkax. Mecrto u
3HaUEHUE HATYPHOTO U BBIYMCIUTENBHOrO 3KcnepuMenTa. CozaeprkaHue U 3afaun yueOHOro Kypcea.

1.2. XuMn4yeckoe npou3BOACTBO.

ITonsATHE O XHMMHUYECKOM IIPOU3BOJICTBC. MHOFO(bYHKHI/IOHaIII)HOCTI) XUMHYECKOTI'0 IMPOU3BOACTBA.
OOmrast CTpyKTypa XHMHYECKOTo Npou3BOJACTBA. OCHOBHBIE MOJCHCTEMBbl XHMHUYECKOTO MPOM3BOJICTBA.
OCHOBHBIE TEXHOJIOTHYECKHE KOMIIOHEHTHI XHMHYECKOT'O IMPOMU3BOJCTBA.

KauecTBeHHBIE W  KOJIMYECTBEHHBIE IIOKA3aTE€IM XHWMHUYECKOTO IPOM3BOJACTBA: TEXHOJIOTUYECKHE,
O9KOHOMHYECCKHUE, OKCINTYaTAlIlMOHHBIC, COMUAJIBHBIC.

1.3. CpIpbeBble pecypcehl, BOJA M JHEPrusi B XMMHY€CKOM IPOU3BO/ICTBeE.

Knaccudukanus ChIpbeBbIX PECYpCOB IO pa3iIWYHBIM MpH3HaAKaM — (a30BOMY COCTOSIHUIO,
IPOMCXOXKACHUIO, UCTOUHMKAM. MuHepalbHOE ChIpbe (PYAbl M TOJIE3HBIE HMCKONAeMbI€), OPraHu4YecKoe
IPUPOJIHOE ChIphe (TOPHOYHE HCKOMAeMbl€), PaCTUTEIBHOE U KUBOTHOE ChIPbE, BTOPUYHOE ChIpbE — HUX
UCIIOJIb30BaHUE M MyTH mepepaboTku. OCHOBHBIE CIOCOOBI MEPBUYHON 00pabOTKH ChIpbs (oOoraimieHue,
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OYHCTKA, MOATOTOBKA K TPAHCIIOPTUPOBKE U mepepadboTke). [loHsATHE, CYIIHOCTh U MPUMEPHI YIITyOJICHHS
UCIIOJIb30BaHUS ChIpbsl, KOMOMHUPOBAHUS MPOU3BOJCTB U KOMIIJIEKCHOHN NepepabOTKH ChIPbSI.

3HayeHWE M HCMOJb30BaHUE BOJABI B XMMHUYECKHX INpOU3BOACTBaxX. VMcrounuku Bonel. TpeOoBaHus K
TEXHOJIOTUYECKOM 1 ObITOBOM Boze. IIpoMbliieHHas HOArOTOBKA BOJIbI ¥ METO/IbI €€ OYMCTKH OT IIPUMECEH.
OcHOBHBIE METOJbl KOHTPOJII KauyecTBa BOJAbl. OKOHOMHS BOJAOINOTPEOJIEHUS B IPOU3BOJCTBE.
Bo10o6opoTHbIE CHCTEMBI.

Buasl ¥ HMCTOYHHKM SHEPTUM B XUMHUYECKOW NPOMBINUIEHHOCTH. Macmrtabbl moTpelieHus u
croco0bl YMEHbIIEHHsI 3HepreTudeckux 3arpaTr. CylmIHOCTb M HpPHUMEphl pEreHepaluyd U peKylnepanuu
JHEPruu. JHEProTEXHOJIOIrMYECKHE CUCTEMBI. BTOpUYHBIEC SJHEPIETUYECKUE PECYPCHI.

Pa3nea 2. Teopernueckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE ONpe/esIeHUs] U MO0JI0KEeHHSI.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XMMHMUYECKHX IPEBPAIICHUH — CTEXHOMETPUYECKUE,
TePMOJMHAMHUYECKHE, KHHeTndeckue. [lokasarenn XMMHUYECKOro NpEBpAIEHUs] — CTENEHb MPEBPaLICHMS,
BBIXO/JI IPOJIYKTA, HHTETpaJIbHas U T depeHIaIbHas CeIeKTUBHOCTH, CKOPOCTH PEAKLIUU U MPEBPALICHHUS
pEareHToB.

2.2. XumMHnyecKue nmpoueccol.

Omnpenenenue. Kiaccuukanuss XMMHYECKUX MPOLECCOB MO Pa3IMYHBIM MPU3HAKAM — XMMHYECKUM
(BUI XMMHYECKOH pEaKIMH, TEPMOJMHAMHUYECKHE XapPaKTEPUCTHUKH, CXEMa IpeBpalleHuii) u (a3oBbIM
(4ncio U arperaTHoe COCTOSIHHE (a3).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHre U npuMepsl. BiinsHue XUMHYeCKUX MPU3HAKOB U
yCIOBUH NPOTEKaHUs Ipoliecca Ha ero nokasatrenu. Crnoco0bl HHTEHCU(PHUKALIUH.

[TonsTe onTuMaNbHBIX Temneparyp. OnTUMalIbHbIE TEMIIEPATYpPbI AJ1 00paTUMBIX U HEOOPAaTUMBIX IK30- U
SHAOTEPMHUUYECKUX PEaKLUU.

['eTeporennslii (HekaTanmuTUYECKU) XuMuUeckuil nponecc. Onpenenenue u npumepsl. CTpyKkTypa
npoliecca U ero cocrasistomue (cragun). HaOGnronaemas ckopocTh XUMUYECKOTo mpeBpatienus. Obnactu
(pexuMbl) MPOTEKAHUSI MPOIECCa, IUMUTHPYIOIAs CTAIHSI.

I'eteporeHHslii XUMHUYeCKUi mpouecc "ra3 (KUIKOCTb) - TBepaoe". OOOCHOBaHUE, NOCTPOEHUE U
aHaM3 MAaTeMaTHMYeCKOW MOJeNu JUIsl peaknuid ropeHust (Monenb "cxumaromasics chepa) u
TOIOXUMHUYECKON (Mozenpb "c Hep3aumozaencTByrommMm sapoM"). Halnromaemas cKopocTh IpeBpalleHus,
BpeMsl IPeBpallleHUs U IyTH UHTEHCU(PUKALIMH JIJIs1 pa3IMYHbIX 00J1acTel MpoTeKaHus rpolecca.

I'eteporeHHblit XMMHUYECKH TMpolecc '"ra3 (KUAKOCTh) - KUAKOCTh". OOOCHOBaHME, MOCTPOEHUE U

aHaJIM3 MateMarudyeckoil moaenu. Habmogaemast CKOpocTh MpeBpallieHus u 00JacTi MPOTEKaHUsl Mpoliecca.
[Tytn uHTeHCH(UKALNU AT pa3IMYHBIX PEKUMOB IpoIiecca.
Karanutuueckuii npouecc. Onpenenenue, kiaccupukanus, IpuMepsl. [ eTeporeHHbli KaTaanu3 Ha TBEPAOM
katanuzarope. OOOCHOBaHME, IOCTPOCHHE W aHAJIU3 MaTEeMaTH4YeCKOH MOJeNu Ha KaTaJIuTHYeCKOU
MOBEPXHOCTH M B TOPUCTOM 3€pHE KaranuzaTopa. HalOmromaemass ckopocTh MpeBpalieHUss U o0nactu
npoTtekaHus mnpouecca. CTeneHb HCMONb30BaHUS BHYTpeHHeW moBepxHocTH. Ilytm wuHTeHCcHUKanum
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XumMHu4ecKHe peakTopbl.

OmnpeneneHre U Ha3HAYEHHE XUMHUYECKOTO peakTopa. PeakTopbl B XMMHYECKMX M HEXMMHUYECKUX
oTpacifgx MNpoMblIUIeHHOCTH. (OO030p THUNOB XMMHMYECKHUX PEAKTOPOB, HUX CTPYKTYpPHBIE 3JIEMEHTHI
(peakIMOHHasi 30Ha, YCTPOMCTBa BBOJA W BBIBOJA, CMEILEHHS, Pa3/IelIeHUs] U pacHpeleseHUs MOTOKOB,
TEII000MEHHbIE 3JIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SBJICHUS B HUX.

Cuctematu3ays IpoleccoB B XUMHUECKOM PEaKTOpe MO MAcHITaldy UX MPOTEKaHMS: XUMHUECKas

peakuus, XMMHUYECKUH TMpolecc B 3JIEMEHTapHOM O0beMe, MPOIECChl B PEAKIIMOHHOM 3JIEMEHTE U B
peakTope B LIENOM, MX B3aUMOCBS3b U HEpapxuueckas CTPYKTypa MaTeMaTH4YeCKOM MOJENIN Ipolecca B
peakrope. [IpuMepsl IpoIECCOB B pa3IMYHbIX BUJAX XMMHUYECKUX PEAKTOPOB.
Knaccudukanus mpoieccoB B peakTopax IO pa3IMYHBIM TNpHU3HAKaM - BUJ XUMHUYECKOro Ipoliecca,
OpraHM3aiys MOTOKOB PEareHTOB (CXeMma JBUKEHHS PEreHTOB 4Yepe3 pPEeaKkTop, CTPYKTypa HOTOKOB B
pPEaKIMOHHOM 30HE), OpraHu3alMs TEIUIOBBIX IOTOKOB (TEIUIOBOM pEeXHM, CXeMa TeIIooOMeHa),
CTALlMOHAPHOCTH IpoLEcca.

O6ocHOBaHME U MOCTPOCHUE MaTeMaTHYECKONW MOJIENH MPOLecca B peakTopax pa3jIMyHOro THIMA Kak
CUCTEMBbl YpaBHEHHMIl MaTepHallbHOTO U TEIUIOBOTO OalaHCOB Ha OCHOBE JAHHBIX O CTPYKTYpe IOTOKa,
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XUMUYECKUX TpPEBpAlICHUSX, SBICHUAX I[EepeHoca TeIla M BEIIeCTBA M WX B3aUMOJCHUCTBHM.
CucremaTtu3zanus u Kiaccuukaus MaTeMaTH4ecKuX MO/IeTIell MPOIecCCOB B PEaKTOpax.

N3otepMuueckne mpouecchl B XMMHUYECKOM peakTope. BiusHue cTpyKTypbl MOTOKa (MacanbHOE
CMEIIICHHE M BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (IPOTOYHBIM W MEpUOAUYECKUI), MapaMeTpoB U
YCIIOBUH TMPOTEKaHWs Mpolecca (TeMIeparypa, KOHIICHTpAIWs, IaBJICHHE, O00bEM pPEaKIIMOHHOW 30HBI,
BpeMsi), BU1a XUMHUYECKOM peakiuu (pocTasi U ciaoxHasi, oOpaTumasi 1 HeoOpaTuMasi) U ee mapaMeTpoB Ha
npo(UIN KOHIIEHTPAIMKA U MOKa3aTellu Mpollecca B PeakTope (CTENeHb MPEBPAIEHUs, BBIXOJ MPOAYKTa,
CeJIEKTUBHOCTH Tmpouecca). OcHOBbI pacuera mpouecca B peakrope. ComoctaBieHue 3()(PeKTUBHOCTH
IIPOLIECCOB B PEAKTOPAX, ONMCHIBAEMBIX MOJEISIMU UICAIBHOIO CMEIIEHHS U BBITECHEHHUS.

Heusorepmuueckue mnporecchl B XMMHUYECKHX peakTtopax. OpraHuzanusi TEIUIOBBIX MOTOKOB M
peKMMOB B XUMHUYECKHX peakTropax. PacnpeneneHwe Ttemmneparypbl, KOHLIEHTPAUUW U CTENEHU
MPEBpaICHUSI B PEAKTOPE B PEXKUMaX HICATHHOTO CMEIICHUS W BBITCCHEHHSI, aauabaTUYecKOM H C
teruiooOMeHoM. CBsi3p  TemmepaTypbl M CTEHNEHH IMpeBpalleHuss B aauadaTHYecKoM IMpoliecce.
CormocraBieHue ¢ HU30TEPMUUYECKUM pPEXKUMOM. YHCIO U YCTOMYMBOCTH CTAIIMOHAPHBIX PEXKUMOB B
peakTopax UJ1eaJbHOTO CMELICHUS.

2.4. [IpomMbllLIeHHbIE XUMUYECKHE PeAKTOPbI.

Ha koHKpeTHBIX mpuMepax NOpPEeIMETHO paccMaTpUBAIOTCA MPOMBIIUICHHBIE PEaKTOPbl IS
MPOBEJCHUSI TOMOTEHHBIX, TETEPOTreHHbIX M KATAJIUTUYECKUX TMPOIECCOB — THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHKU U OCOOEHHOCTU PEKUMA, 00JIACTH MCIOIb30BaAHUS.

Paznen 3. Xumuueckoe npon3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKAs CHCTEMA.

3.1. CTtpykTypa u onucaHHe XUMHKO-TEXHOJIOTHYE€CKOH CHCTEMBI.

XUMUYECKOE MPOU3BOJCTBO Kak XxUMHKO-TexHojorumueckas cucreMa (XTC). Ilonstue cucremsl u
XTC. CocraB XTC: anemeHTsl, cBsi3H, noacucteMbl. DneMenTsl XTC, kinaccudukaius mo BUay IpoIeccoB
1 HazHadyeHuio. Texuosornueckue cBszu sneMeHToB XTC (motokm). IlocnenoBarenbHas, mapaienbHas,
pa3BeTBIICHHAs, TOCIEI0OBATEIbHO-00BOIHAs (Oaiac), oOpaTHas (pElUKII) TEXHOJOTHYECKHE CBsI3HU. WX
CXEMBbI U Ha3HAYCHHUE.

Onucanne XTC. Bunel moaeneri XTC - onucarenbHble ¥ rpadguueckue. OnucarenbHble MOJETH -
XUMHYECKass CXeMa © MareMaTudeckas Mojenb. [ padudeckue wmoaenun -  (yHKIIMOHAIbHAS,
TEXHOJIOTHYECKasl, CTPYKTypHas U Jpyrue (cnenunanbHbie) cxembl. HasHaueHue, mpruMeHeHue 1 B3auMOCBSI3b
MOJIEIIEH.

3.2. Anamm3 XTC.

Ilonsatue, 3amaun u pesynbrarel aHanuza XTC - cocrosnue XTC, matepuanbHbli U TEIUIOBOU
OaslaHChI, TOKA3aTEIN XMMHYECKOTr0 IPOU3BO/ICTBA.

CaoiictBa XTC kak cucTeMBI: B3aUMOCBSI3aHHOCTb PEKUMOB 2JIEMEHTOB, Pa3Inyle ONTHUMAIBHOCTU
3JIEMEHTA OJIMHOYHOI'O U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBAHHUE CTALIMOHAPHBIX PEXKUMOB U JIp.

MarepuanbHblii M TEMJIOBOM OanmaHchl. MeTonMKa COCTaBIEHHS W pacyeTa MaTepUalIbHBIX U
teroBbix OanancoB XTC u ee noacucreM. OcoO0eHHOCTH pacueTa OalaHCOB B CXeMax ¢ penuksioM. ®opmbl
npejcTaBieHus 6aJaHcoB (TabIUIbI, TUarpaMMBl U JIp.).

MartepuanbpHblii  OanaHc a7 MacCOOOMEHHBIX U PEaKIUOHHBIX d3JeMEHTOB. Vcnonb3oBaHue
CTEXHOMETPUYECKUX, TEPMOJMHAMMUYECKMX U MeX(a3HbIX OaJaHCOBBIX cooTHomeHuH. CreneHp
WCITOJIB30BAHUS CBIPHEBBIX PECYPCOB.

DOHTaNBNUIHBIN, SHEpreTuYeckuii (Mo MOJHOM 3HEepruM) U 3kcepreruueckuil 6amancel u KILJ. Mx
CONOCTABIIEHHUE U HUCIIOIb30BaHKe B aHanm3e XTC.

3.3. Cunres XTC.

[Tonstue u 3amaun cuHre3da XTC. OcHoBHble 3Tamnbl pazpadotkun XTC. Ponp marematnyeckux u
JBPUCTUYECKUX METOJMIOB.

OcHoBHbIE KOHIENUUHA npu cuHTe3e XTC: MOJHOE HCIONB30BAHHUE CHIPHEBBIX M JHEPrETUUYECKUX
pecypcoB, MUHUMU3AIUs OTXOJI0B, ONITHMAJIbHOE MCIIOJIb30BaHKE anmaparypsl. X copepikanue u crocoOsl
peanuzanuu. KoMOMHMpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE IMPOILIECCHI, BTOPUYHBIE SHEPreTHUYECKHE
peCypchl, DHEPrOTEXHOJIOIMYECKHe cucteMsel, mnepecrpauBaemple XTC, 3aMKHyTblE, MaJlOOTXOJHBIE
MPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTU U PUMEHEHHE.
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OnHOpONHBIE TEXHOJOTMYECKHE CXEMbl: CHCTeMa pPEKYyNEepaTUBHOIO TeIIo0OMeHa, CUCTeMa
paszieneHusi MHOTOKOMITOHEHTHOM CMeECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOCHUS HX ONTUMAJIbHOM
CTPYKTYpbI

Pasnea 4. [IpomblinieHHbIe XUMHYECKHE IPOU3BOICTBA.

XUMHUYECKHE TPOU3BOACTBA PACCMATPUBAIOTCA MNPEAMETHO KaK peaju3alus H3Yy4eHHBIX
TEOPETHYECKHX OCHOB XHMHKO-TEXHOJIOTHUECKMX mporeccoB u XTC, KOHIENIMA MOCTPOCHHUS
BoicOKOd(exkTnBHOM XTC. OCHOBHON aKLIEHT Aenaercs Ha (PU3MKO-XMMHYECKHE OCHOBBI KOHIICTILIUH
IOCTPOEHHSI TEXHOJIOTHYECKOH CXEMBbI MPOM3BOACTBA M €ro moacucrteM. [Ipon3BoACTBO CEpHOW KHCIOTHI.
[IponsBoacTBO ammuaka. IIponsBoacTBO a30THOI KucnoThl. [Ipon3BoacTBO cTHpoTa.

Pazgen S. CoBpeMeHHbIe TeHAeHIMH B PA3BUTHU XMMHUYECKOH TEXHOJIOTHH.

Tekymee cocTosHME XHMHUYECKOW MPOMBIIUIEHHOCTH B MHpPE M TEHIACHLIUH €€ pPa3BUTHA.
[lepcrieKTUBHBIE HWCTOYHHMKHM ChIpbsS M OSHepruu. Kiacrepuzamus XUMHYECKOW IMPOMBIIUICHHOCTH.
CoBMmerieHHble mpouecchl. ['mOKue M mepecTpanBaeMble TEXHOJIOTHYECKHE CcXeMbl. HOBBIE XHMMHKO-
TEXHOJIOTUYECKHE TMPOLIECCHl M CIIOCOOBI MOTydeH sl MPoAyKToB. HaHoTeXHOMOTHSI.

4. O0béM yueOHOH TUCHHUILINHBI:

O0BbeM THCHHUILINHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
q, q.

O01asi TPy10eMKOCTh TUCIHIIHHbI 7 252 189
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2,67 96 72
Jlekuun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocTrosiTesbHasi padora 3,33 120 90
CamocTosTenbHOE U3YYEHHUE Pa3AesiOB JUCIUILUIHHEI 3,33 120 90
Buja koHTpOJS:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEKYTOYHASI ATTECTALIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nTOroBoro KOHTpos IK3aMeH

AHHOTanus padoyeil NPOrpaMmbl AUCHHUILIHMHbI
«CucreMbl ynpaBJieHHs] XMMHKO-TEXHOJOTHYECKHUMH MPOLECCAMM»

1. Meap AMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS 1O TEOPUU CUCTEM YIPABICHUS XUMHKO-
texHojornueckumu mpoueccamu (CY XTII), npuButh HaBbIKM M yMeHus aHaiu3a cBoMcTB XTI, kax
00BEKTOB YIPABICHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJICTB YIPaBICHHUS.

2. B pe3ysibTaTe n3yueHus JMCUUNJIMHBI 00y4AIOUIUIACS HOJIKEH:

Obnadamye cneayoMUMU KOMIIETCHIUSAMHU U UHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namey:

— OCHOBHBIE ITOHATHS TEOPUH YIIPABJICHUS;

— CTaTUYECKHUE U TMHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BUJIbI CUCTEM aBToMaTHuecKoro ynpanieHus (CAY) 1 3aKOHBI peryIMpOBaHuUs;
— tunoBble CAY B XUMHUYECKOW MPOMBIIIJICHHOCTH;

— METOJBI U CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTUYECKUX NIAPAMETPOB;

— ycroituuBocth CAY;
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— OCHOBHBbIE TIOHATHA O HenuHEHHbIX CAY, penedHBIX CHCTEMax, JOTMYECKMX alropuTMax
YIPaBJICHUS, aJaITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIPABICHHUS.

Ymems:

— OIPEeeNsATh OCHOBHBIE CTATUYECKUE U JUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABICHMUS;

— BBIOMPATh pallMOHAIbHYIO CUCTEMY PETYJINPOBAHMS TEXHOJIOTHUECKOIO IIPOLIECCa;

— OLIEHUBATh YCTOMYMBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUITBI TPUOOPOB [uist AuarHocTuku X TT1.

Braoemy:

— METOAAaMHM TEOPUM aBTOMATUYECKOIO PpEryJupOBaHUs, OpraHM3aluud M pacyéra CHUCTEM
ONTUMAJILHOTO YIPABJIEHUS NPOLECCAMU XMMHUECKON TEXHOJIOTUU.

3. KparTkoe coep:kaHue JMCHUILINHBI:

Paznen 1. OcHOBHBIC NOHATHS YIIPABJEHUs XUMHKO-TE€XHOJIO0THYeCKMMHU NPoLeccaMH.

3HaueHUE aBTOMATUYECKOTO YIPAaBIEHUS JJIs PA3BUTUS XMMHUYECKOHM IPOMBIIUIEHHOCTH.
OCOOEHHOCTH  yNpaBJIEHUS XMMUYECKMM MPEIIPUATHEM M XUMHKO-TEXHOJIOTMYECKUM IPOLECCOM.
TexHUKO-?KOHOMHUYECKUI 3P (PEKT BHEIPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyrpaBiieHHs. Ponb cuctem
ylpaBiieHUs] B oOecrieueHHMH 0e30MaCHOCTH XMMHYECKOTO MPOM3BOJCTBA U OXPaHbl OKpYXKarolled cpebl.
OcHoBHble TepMuHBl U omnpexaeneHus. Wepapxus ynpasieHus. OCHOBHbIE NPUHIMIBL YIIPABJICHUS.
Knaccugpukanus cucrem ynpasiaenus @OynkiuonansHas crpykrypa CAY. Ilokazatenun kauyecTBa
YIIPABJICHMUS.

Pazgen 2. OcHOBBI TEOPHH ABTOMATHYECKOT0 YIIPABJICHHS.

Maremaruueckue wmonenu CAY. [lunamuueckue xapaktepuctuku CAY. Hcnons3oBaHue
OIlepalMOHHOro ucuucienus st ananusa CAY. Tunosele [uHaMU4ecKHe 3B€Hbsl. BpeMEHHBIE U 4aCTOTHBIE
XapaKTEPUCTHKH. DKBUBAJICHTHBIE TPEOOPa30BaHUsI CTPYKTYPHBIX CXeM. Y CTOHUMBOCTD JHEHHBIX CAY ¢
oOpartHO# cBs3bl0. Knaccugukanus U OCHOBHBbIE CBOWCTBA OOBEKTOB YHpaBieHHs. MeTozsl onpeaeiaeHus
CBOWCTB O00BEKTOB ymnpaBieHus. (OCHOBHBIE 3aKOHBI PETYIHpPOBaHUA. PeryisaTopbl Ha OCHOBE
UCKYCCTBEHHbIX HEHWpOHHBIX cereil. LludpoBbie u pobdacTHble cUCTeMBbl ynpasieHHs. Bbibop 3akoHa
pPEeryJaupoBaHus U ONPEAEICHUE ONITUMAIIBHBIX IAPaMETPOB HACTPOWKHU IIPOMBIIUICHHBIX PEryJIsSTOPOB.

Pazgen 3. U3MepeHue TeXHOJIOTHYeCKUX NapaMeTPOB XHMHUKO-TEXHOJIOTHYeCKOro nmpoiecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeACTB aBToMaru3anuu. OCHOBHBIE
TEPMHUHBI M ONPEIEIICHUS METpoJIoTHH. Meroabl u3mepeHni. CpelncTBa M3MEPUTEIBHONW TEXHUKH, HMX
CTaTMYECKHEe W JUHamuueckue cBoiicta. [lorpemHoctu usamepenuil. Croco0Obl nepenaun nHopmanum Ha
paccrosinue. Opranuzanus aucTaHUMoHHOM nuarHoctTuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTMYECKHX
IapaMeTpOB: JABICHUSA, TEMIIEPATYPhl, pacXoja U KOJUYECTBA, YPOBHS JKUJIKOCTH U CBHITYYMX MaTE€pPHANIOB,
cocTaBa U (PU3NKO-XUMHUYECKUX CBOWCTB BEILIECTB.

Paznen 4. OcCHOBBI NPOECKTHPOBAHUSI ABTOMATHYECKHMX CHCTeM YIPAaBJEeHHS XMMHMKO-
TE€XHOJIOTH4eCKMMH NPOLECCAMM.

Ocobennoctu ynpasinenuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTHUYECKUX MapaMeTpPOB:
pacxoja, JaBieHus, TeMnepaTypbl, ypoBHs, PH. Texuuueckue cpenctBa CAY. OCHOBHbIE Pa3HOBUIHOCTH
YOPABJSIIOIUX  YCTPOMCTB. THIBI, XapakKTEpUCTUKM M PACYET HCIOIHUTEIBHBIX MEXaHU3MOB H
peryaupyoomux oprado. OdopmieHre NPOEKTHOTO 3aJaHHus Ha aBTOMATH3alMI0 TEXHOJOTHUYECKOTO
npouecca. Beibop Touek n3mMepeHus, KOHTPOJIs, YIPaBIseMbIX [1apaMeTPOB U YNPABJISIONINX BO3ACHCTBUI.
CranzmapTbl U YCIIOBHBIE 0003HAau€HUS JUId TexHojorumueckux cxeMm. OcHoBHble cBeneHus 00 ACY TII B
xuMuueckoi rmpomsinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckor MpoMbIIIIEHHOCTH. OCHOBHBIE BBIBOJIBI
no kypcy. CoBpemennsble TeHaeHuu B pazsutuu CY XTII.
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4. O0béM yueOHOH THCHHUILIUHBI:

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
q, q,

OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexkuun 0,433 16 12
[Tpaktuueckue 3ausarus (113) 0,433 16 12
JlabopaTtopHsie padoTsl (JIP) 0,433 16 12
CamocrosiTesibHas padora 2,67 96 72
CamMocCTOosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 2,67 96 12
Bua koHTpoOJIA:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — mpoMe)XyTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7
Bua uToroBoro KoHTposi IK3aMeH

AHHOTANUA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«MopaenupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB)

1 Heap aucuMnminHbl — npuodpereHrne 0a30BBIX 3HAHHUI MO OCHOBHBIM pa3jieliaM Kypca, a Takke
YMEHMM W MPAKTUYECKUX HABBIKOB B 00OJACTH MOJEIHPOBAHUS XUMHUKO-TEXHOJOTMUYECKUX IPOLIECCOB,
HCIIOJIB3YEMBIX TP PEIICHUU HAYYHBIX U MPAKTHUYECKUX 3a7ad.

2. B pe3yabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLINIACSH JOJIKEeH:
Obnadamye cleayomUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3namey:
® METOAbl IOCTPOECHMSI ASMIHMPUYECKUX (CTAaTUCTHUECKHUX) U (DPU3MKO-XUMUYECKUX (TEOPETUUYECKHX)
MOJIEJIEN XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeToAbl MJCHTHU(UKALUU MaTEeMAaTUYECKUX OMNMCAHUN TEXHOJOTHYECKUX IIPOLECCOB Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX TaHHBIX;
® METO/Abl ONTHUMM3AIMH XHMHUKO-TEXHOJIOTMYECKUX MPOIECCOB C MPUMEHEHHEM SMIIMPUYECKUX HW/HUIU
(GU3NKO-XMMUYECKUX MOJIENeH;
Ymems:
® [PUMEHSTh WU3BECTHBIE METOJbl BBIYMCIUTEIBLHOW MATEMAaTUKH W MaTeMaTUYECKOM CTATUCTHKHU JUIs
pelleHNusT KOHKPETHBIX 3aJad pacyeTa, MOJEIMPOBAHUS, WICHTHU(QHUKAIMUM W ONTUMHU3ALUU TPU
MCCJIEJOBAHNH, TPOEKTUPOBAHNUHN U YIIPABJICHUH ITPOLECCAMH XUMUYECKON TEXHOJIOTUU
® CIIOJIB30BAaTh B CBOEH IPAKTHUYECKON AEATEIBbHOCTHU I JOCTHKEHUS 3THUX LIEJIE U3BECTHBIE MAKETHI
MPUKIAIHBIX IPOrPaMM.
Braoemy:
e MeTOJAaMM MaTeMaTH4YEeCKOH CTAaTUCTHKH JUIsi OOpabOTKM pEe3yNbTaTOB AaKTUBHBIX M MACCHBHBIX
HKCIIEPUMEHTOB
® METO/JaMHU BBIYMCIUTENBHON MaTeMaTUKU AJis pa3pabOTKU U peau3alii Ha KOMIBIOTEpax alropuTMOB
MOJICIUPOBAHUS, MACHTUPHUKAIMHA U ONTUMU3ALUN XUMHKO-TEXHOJIOTHUYECKUX MPOIIECCOB;

3. Kparkoe cogep:kanue JUCHUIINHBI

Tema 1. OCHOBHBIC IOHATHS.

OcCHOBHBIE TPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHKO-TEXHOJOTUYECKUX IIPOLIECCOB
(XTII). MaremaTuueckie SMIUPUYECKHE M  MaTeMaTH4yeckue (PU3UKO-XMUMHUYECKHE MOJEIU U
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KOMITBIOTEPHOE MOJENHpOBaHuEe. JleTepMUHUPOBAHHBIE W BEPOSITHOCTHBIE MAaTEMaTHYECKUE MOJEIH.
[IpuMeHeHre METOJO0JIOTMM CUCTEMHOIO aHajiu3a I peuieHus 3aaad mojenupoBanus. lIpumeHenue
NPUHIUIIA «UYEPHOTO SIIMKA» MPU MATEMaTUYECKOM MOJIETUPOBAHUU. ABTOMATHU3UPOBAHHBIE CUCTEMBI
npuKiIagHoi uHpopmaTuku. Mepapxuueckas CTpyKTypa XUMUYECKUX MPOU3BOACTB M MX MaTEMaTHYECKHX
Mozeined. [Ipumenenrne KOMIBIOTEPHBIX MOJENIEH XMMUYECKUX IPOLECCOB Uil aHAllW3a, ONTUMU3ALUU U
CHUHTE3a XHUMHKO-TEXHOJIOTMYECKUX cHUCTeM. (OCHOBHBIE IPUEMBbl MaTEMaTHYECKOIO MOJAEIMPOBAHUS:
AIMIIUPHUYUECKUH, CTPYKTYpHBIN ((PU3UKO-XUMUUECKU) M1 KOMOMHUPOBaHHbIHN (TeopeTnueckuii). [locrpoenue
CTaTUYECKUX U JAUHAMUYECKUX Mogjened. Pemenue npsameix 3amad. IIpoekTHBII M MOBEPOYHBIN
(oueHOuHBI) pacueT mpoueccoB. Pemenue oOparHbix 3amad. Ilapamerpuueckas u  CTPyKTypHas
UJICHTUPHUKAIMS MaTeMaTUYeCKHX MoJIesiel. YCTaHOBJICHHE aJCKBATHOCTH MAaTEMaTHYECKUX MOJCIICH.
Crpareruss mNpoBEAECHUS PACUETHBIX MCCIECIOBAHUA U KOMIIBIOTEPHOTO MOJCIUPOBAHUS pealbHBIX
IIPOLIECCOB.

Paszgea 1. [locTpoeHue SMIUPUYECKUX MO/IejIeil XUMHKO-TEXHOJOTHYeCKUX MPOIecCOB.
Tema 1.1. ®opMyJIHPOBKA 32/1a4¥_ANNPOKCUMALNMH JAHHBIX JIJsl ONMCAHHUSA JIKCIEPUMEHTAJIbHBIX
3aBHCHMOCTEN W IOJIYYeHHs SMIUPUYECKHX MojeJieil nmpoueccoB. Bupl KpUTEpUEB aNmnpoOKCUMALIMH.
Kpurepuii metona HauMeHbIIMX  KBaAparoB. PelleHue 3agayu anmnpoOKCUMALMU Ul HEJIUHEWHOW U
JUHEHHOH 1Mo mapaMeTrpam mojeneid. MatpuuHas popMyIHpoBKa 3aa4u alllPOKCUMAIUMUA. AHATUTHYECKUAN
U QJITOPUTMUYECKUN MOIAXOBI JIJISl PEIICHUS 3aJa4ll anlpOKCUMAIUU JUIsl JIMHEWHBIX U JIMHEApU30BaHHBIX
MoJieJield METOJ0M HAUMEHBIINX KBAPaTOB.
Tema 1.2. HopMmaJjbHbIi 3aKOH pacnpeiejeHUusi Ui BEKTOPHBIX CJAYYAHHBLIX _ BeJIMYHMHBLI _H
onpejejieHHe UX YMCJI0BbIX XaPAKTEPUCTHUK. MareMaTHuecKoe OKUJAHUE U IUCIIEPCUs ISl BEKTOPHBIX
CIIy4alHbIX  BEIMYMH. JIUCIIEpCHOHHBIM M KOPpEIsAUMOHHBIM  aHanmu3. [lomsatua  pucnepcuun
BOCTIPOM3BOANMOCTH U aJIeKBaTHOCTH, a TakKKe - OCTaToyHOW aucrepcuu. OmpeneneHrne BbIOOPOUHBIX
KOA(PUITMEHTOB KOPPEISAIUU U KOAPPHUITMESHTAa MHOKECTBEHHON Koppesiiun. CTaTUCTUYCCKUH MOIX0a K
OTIpeIeNICHUI0 OMNOOK U MOTPEIIHOCTEH B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHU.
Tema 1.3. PerpeccoHHbIii U KOPPeJISINUOHHbINA aHAJIN3 /ISl IOCTPOEHUS IMIIUPUYECKUX MOjIesiel Ha
OCHOBE JIAHHBIX NACCMBHOI0 JKcnepumeHTa. [loHsatus ¢yHkuuu otkiuka u (aktopoB. OCHOBHbBIE
JIOTYIIEHUST PErpPEeCCHOHHOIO0 M KOPpEJSIIMOHHOro aHaiu3a. Kpurepuu mnpoBEpKH OJHOPOJHOCTU
mucnepcuii. Beibop Buga ypaBHEHUH perpeccuu, a Takke omnpeseseHue Kod(hPHUIMEeHTOB perpeccuu U ux
3HAUMMOCTH C HCHojib3oBaHueM kpurepuss CrbronenTta. [lpomeaypa MCKITIOUEHUS HE3HAYMMBIX
kodd¢uimeHToB perpeccun. OnpeneneHrue aekBaTHOCTH PErPECCHOHHBIX MOJIETIE ¢ TOMOIIBIO KPUTEpHs
duiepa.
Tema 1.4. OcHOBHBIE 0JI0KEHHS TE€OPHHU NJIAHUPOBAHMS JKcnepuMeHTOB (1): moJHbli_pakTOpHBIH
skcnepuMeHT (IIPI) u 00padoTka ero pe3yapraroB. OnTHMaIbHbIE CBOMCTBA MATPUIIBI IUTAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTH. OmpeneneHue KodP(GUIMEHTOB MOJeNel, WX 3HAYMMOCTH U TIPOBEpKa
aJIeKBaTHOCTU ypaBHEHUs perpeccuu. CBOMCTBO poTaTabeIbHOCTH MOJHOTO (haKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OcHOBHBbIE N0JIO:KEHUSI TEOPUM INJIAHUPOBaHus JkcnepuMeHTOB (l1): opToroHanbHbI
HEHTPAJLHLIM KoMIO3HIMOHHBLIA nJaH (OIKII) »>kKcnepuMEeHTOB H 00padoTKa ero pe3yjabLTAaToB.
ObecrieyeHre OPTOTOHATBHOCTU MATPUIIBl MIAHHUPOBAHUS M OMpEJEIeHHe BEIHMYMHBI 3BE3HOTO IJeya.
Omnpenenenne K03(QPUIMEHTOB MOJEIN, UX 3HAYMMOCTU U OLIEHKA a/IeKBaTHOCTH YPAaBHEHMSI PETPECCHUU.
PacueTHOE BRIUUCIIEHNE KOOPAMHAT TOUKH ONTHMYyMa (SKCTPEMYyMa).
Tema 1.6._OnruMuszanmus 3KCIHEePUMEHTAJBHBIX HMCCIeA0BAHMII ¢ npuMeHeHueM Merona bBokca-
Bujbcona. OCHOBHbIE TOAXOAbI K ONITUMHU3ALMU SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUNA. DKCIIEPUMEHTATBHO-
craTuctudeckuii Meron. CTparerus ABWIKEHUS K ONTUMYMY IlieleBodM GyHKIMH (QYHKIHH  OTKIUKA)
TPaJueHTHBIM METOJ0oM. KpuTepun AOCTHIKEHHS «IIOYTH CTAllMOHAPHON OOACTH» U METOIbl YTOYHCHHS
MOJIOKEHUST ONTUMATBHOU TOYKH B (PAKTOPHOM MTPOCTPAHCTBE.

Paznea 2. [loctpoenne pu3nKo-XMMHYECKHX XMMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 2.1 JrTanbl _MaTeMaTHYeCKOr0 MojAeJUpoBaHus. POopMyIupoBKa THUNOTE3, MOCTPOCHHUE
MaTeMaTHYECKOTO OIMHKCaHUs, pa3paboTKa MOJEIHPYIOIIETO alropruTMa, MPOBEPKa aJeKBATHOCTH MOJICTH U
UIeHTU(UKAIUS UX TTApaMETPOB, PACUETHBIC UCCIICTOBAHUS (BEIYMCIUTEIBLHBIN YKCIIEPUMEHT).

Tema 2.2 CocraBjieHHe CHCTEM YPABHEHHH MATEeMATHYECKOr0 ONHCAHHWS TNPOLECCOB U
pa3padoTka (BbIOOp) AJIrOPpMTMOB _ MX pemleHUsl. bBIouHbIl NpUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTeMatuueckux mojenei. O00OIeHHOe OmMHcaHue IBIKEHHUS TMOTOKOB (pa3 B ammaparax C IMOMOIIBIO
TUAPOJUHAMUYECKUX MOJCIICH, YIUTHIBAIOIINX COCPEAOTOUCHHBIC U PACIIPEACIICHHBIC NCTOYHUKHY BEIIECTBA
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u sHepruu (TemioThl). JlokanbHble MHTEHCUBHOCTHM HWCTOYHMKOB BEIECTBA M TEIUIOTHI B IMOTOKAaX,
COOTBETCTBYIOIIME  PA3IMYHBIM  (U3UKO-XMMHUYECKUX TmpoueccaM. (OCHOBHbIE THUMBl  ypaBHEHUH
MATEeMAaTHYECKOTO OIUCAaHUS XUMHUKO-TEXHOJIIOTUYECKUX  TIPOIECCOB — KOHEYHBIE, OOBIKHOBEHHBIC
muddepeHManbubie U AU depeHnnanbHble ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MoJeJMPOBAHNE CTANMOHAPHBIX W JAWHAMUYECKHX PeKHMOB
THAPABJIWYECKHX MPOLECCOB B TPYOONPOBOJAHBIX CHCTEMAaX, IJ00aJbHbIC M JeKOMIIO3MIMOHHbIE
METO/Ibl PellleHUs] CUCTEeM HeJMHEHbIX YPABHEHH, 2 TAK)Ke IBHbIE M HeIBHbIE METO/Ibl YHCJIEHHOI 0
pellleHUus1 __CUCTeM O00OBIKHOBEHHBLIX Ju(pdepeHuMaIbHbIX _ypaBHeHH#. (CocTaBlieHUE ypaBHEHMI
MaTeMaTHU4eCcKoro onucanus npoiecca. [loctpoenue nHGOpPMALIMOHHBIX MAaTPULl MATEMAaTHYECKUX MOJIesen
Ui BBIOOpa OOLIero aaroputMa pEUIeHHs — MOJCIMPYIOUIEro airoputMma. Peanmu3zaiust aJroputMoB
pellleHus] HEIMHEWHBIX U OOBIKHOBEHHBIX Au(QepeHIuanbHbIX ypaBHeHHH. OmucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHEeHUEM CUCTEM JIMHENHBIX U HEJIMHENHBIX YpaBHEHUH. MTepaniioHHbIE alropuTMBbl
pemenus. [IpumeHenne MeTo0B HpocThix uTepauuii u HproToHa-Padcona nns momydeHus peuieHus.
[Ipobnema cxonumocTu mpouecca pemeHus. J[eKOMIO3ULIMOHHBIA METOJ| PELICHUS CII0KHBIX CHCTEM
KOHEYHbIX ypaBHeHUH. [locTpoenne mHGOPMAIMOHHON MaTpUIBl UIsl BBIOOpA ONTUMAIBHOIO alIrOpuTMa
pemeHus 3agaun. [loHATHE JKECTKOCTH cUCTeM U(QepeHINaIbHBIX YPABHEHUH M KPUTEPUU YKECTKOCTH.
SIBHBIE (OBICTpBIC) U HESIBHBIC (MEAJIEHHBIE) METOABI pelIeHUs. MeToabl epBoro (Metoa Dijepa), BTOpOro
( MogmdUIPOBAaHHBIC METOIBI Dilyiepa) U yeTBepToro mopsjaka ( Meron Pynre-Kyrra). Onenka TouHoCTH
METOJI0OB — OWHNOOK yceueHus. IlepexogHpie OMMOKKM H OMMOKKA OKPYTJEHUS TMPU YHUCICHHOM
UHTETpUpOBaHNH U PepeHIaTbHbIX ypaBHEeHHH. Croco0bl 00ecTIeYeHHs CXOMMOCTH PEIICHHS 3a/1a4H.
[IpumeHeHre HESBHBIX METOJOB JJSl PELIEHUS KECTKUX CcucteM aud@epeHnanbHbIX YpaBHEHUH.
Omnpenenenus 1ara MHTETPUPOBAHMSI MTEpPAlMOHHBIM MeTonoM. MetonoB Kpanka-Hukonbcona (Meron
Tpanenuin).

Tema 2.4 MaremaTnyeckoe MoJAeJHPOBAHME CTANMOHAPHBIX  PEKMMOB  IPOLECCOB
Telionepeaayu B IUIACTHHYATBHIX M 3MEEBHKOBBIX TelJIO0OMEHHHUKAX. MareMaTnyeckoe ONHCaHhe
IPOIIECCOB C TMPHMEHEHHEM MOJENEH HACaTbHOrO CMEIIEHUS W BBITECHEHUs. BbpiOop u rpaduueckoe
MPEACTABICHUE AITOPUTMOB penieHus. [IpuMenenne cranIapTHBIX METOJIOB BBIUMCIUTEIbHON MAaTeMATUKU
JUISL pEIIEHUs 3a]1a4.

Tema 2.5 MatemMaTH4eckoe MOAeJIMPOBAHME CTAIMOHAPHBIX PE:KMMOB _IIPOLIECCOB TeIUIoNepeaayu B
NPSMOTOYHBIX M IPOTUBOTOYHBIX TPYOUATHIX TENJIO0OMEHHUKOB, pelieHue 3a1a4yu Ko U kpaeBoii
3224 NIPM__ MHTEIPUPOBAHMHU __ CHCTeM  OObIKHOBEeHHbIX aAn¢depeHIHANBHBIX _YPABHEHUIA.
MaremaTnueckoe ONMCaHHE MPOLECCOB C NPUMEHEHHEM MOJEJe HealbHOr0 BbITECHEHMs. PerieHue
3amaun Kommwm u kpaeBoit 3amauu. [IpencraBneHue anropuTMOB BBIYHMCIEHUN B BUAe WH(MOPMALMOHHOU
MaTpULIbl CUCTEMBl YPABHEHMH MaTeMAaTHYECKOrO ONMCAHUA M OJIOK-CXeM pacyeToB. MaremaTudeckoe
omucanne XTIl ¢ mpuMeHeHHMEM cHUCTEM OOBIKHOBEHHBIX AuddepeHlnaIbHbIX ypaBHeHUU. OmucaHue
00BEKTOB C pacHpe/le]ICeHHBIMU B MPOCTPAHCTBE mHapameTpamu. PopMyIupoBKa HayalbHBIX U KpPAeBBIX
yCIOBHMM 3adad pemieHus. YHClIeHHbI anroputM 1-ro mopsnaka ans pemeHus 3agaun Kommu. Mertop
«TIPUCTPEITKN» JUIsl pEIICHUsI KpaeBOH 3a1auu.

Tema 2.6 MaremaTHyeckoe MOJeJMPOBAHME CTANMOHAPHBIX PEKMMOB MPOLECCOB B PEAKTOPaX €
Memajako. OnucaHne MHUKPOKMHETHYECKHX 3aKOHOMEPHOCTEH NPOTEKaHUs IMPOU3BOJBHBIX CIOXKHBIX
XUMHYECKUX peakuuid B KUIKOW (a3e uisi MHOTOKOMIIOHEHTHBIX cHcTeM. OrmpeneneHue KI0UYeBbIX
KOMIIOHEHTOB CJIOXHBIX XMMHMUYECKHUX PEAKIUl ¢ MPUMEHEHHEM METOJOB JIMHEHHOW anreOphl - paHTroB
MaTpHl] CTEXHOMETPUYECKUX KOI(P(UIIMEHTOB peakiuu. MaTeMaTH4eckoe OMUCaHHE PEeaKTOPHOTOo
mpolecca ¢ pyoamKkoi sl MPOU3BOJILHOM CXEMbI MMPOTEKaHUsI XUMHUUECKON peakiuu. BwiGop anropurmon
peleHusl 3a/ladil ¢ MPUMEHEHHEM HH()OPMAIIMOHHON MaTpHUIlbI CHCTEMbI YpaBHEHHH MaTeMaTH4ecKOro
ONMCAHUA U TPEJCTABJICHUS aITOPUTMa PEUICHHs C TOMOIIbIO OJIOK-CXEMbI pacueTa Impolecca.

Tema 2.7 MaremaTn4yeckoe MOJeJMPOBAHNE HECTANMOHAPHBIX PEKHMOB INPOLECCOB B PEAKTOPAX C
MelmaJKkoi. MaremaTudeckass MOCTaHOBKA 3a/aydl JJI pEaklUU C TMPOU3BOJIBHOM CTEXMOMETPUYECKON
cxemoil. @opmynupoBka 3aaaun Komm — 3aaun ¢ HauyadbHBIMU YCIOBHSMU. Pa3HOCTHOE mNpeAcTaBiIeHUE
CUCTEMBbl OOBIKHOBEHHBIX U depeHnanbubix ypaBHeHui. [loctpoenne nHpopmManoHHONW MaTpuIbl AJs
BbIOOpa anroputma penieHus. ['paduueckoe mpeacTaBieHHE alrOpUTMa pEIIeHUs B BUAE OJOK-CXEMBI
pacuera.

Tema 2.8 MaremaTnyeckoe MOIeJINPOBAHNE CTANMOHAPHBIX PEKMMOB B TPYOUYATBIX PeaKTOpax ¢
NPSIMOTOYHBIM U NIPOTHBOTOYHBIM JABH:KEHUEM TelJIOHOcuTe Ieil. MaTremaTiueckas OCTaHOBKA 3a7jaun
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JUIsL pEeaKklMM C KOHKPETHOW CTeXuoMeTpuueckod cxemon. dopmynupoBka 3amaun Komm — 3agaum c
Ha4yaJIbHbIMH YCIIOBUSIMM M KPaeBOM 3a/1auu — 3aJ]a4M ¢ KPaeBbIMM YCIOBHUSIMHU. Pa3HOCTHOE IpecTaBiieHne
cucTeM OOBIKHOBEHHBIX au(pdepeHnuanbHelx ypaBHeHUH. llocTpoeHne WHGOPMALMOHHBIX MAaTpUIl IS
BbIOOpa anroputMoB peuieHus. ['paduueckoe npeacrapieHUEe aarOPUTMOB PEIICHUS B BUIE OJOK-CXEMBI
pacyera.
Tema 2.9 MaremaTnueckoe MOAEJIMPOBAHME HECTALNMOHAPHBIX PEKMMOB IPOLECCOB B TPYO0YATBIX
peaKTopax W YHCJIeHHbIe AJTOPUTMbI JIMCKPETH3AUMHU LIS pelieHuss cucreM auddepeHunaabHbIX
YPABHEHHIl € YACTHBIMH _NPOM3BOAHBIMHU. MartemaTuueckass IOCTAHOBKA 3aJauyd I pPEakUuu C
KOHKPETHOH CTEXMOMETPUYECKOHM cXxeMouh. @DOpMyIMpOBKa HAYaJIbHBIX M TPAHUYHBIX YCJIOBHM.
Juddepennmansaple  ypaBHEHUS B YaCTHBIX TNPOMU3BOJAHBIX - JJUIUITUYECKOTrO, MapaboM4eckoro u
TUIEepOOTUYECKOr0 TUIOB. AJTOPUTMBI PEIIeHUs ypaBHEHUHM Mapaboiudeckoro Tuma. MaTemaruueckas
MOJZICNIb XMMHUYECKOTO IPEBpPALICHUS B M30TEPMMYECKUX YCIOBUAX I HECTAlMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ y4eToM IPOJIOJIbHOTO MEepeMEIIMBaHMs U ¢ IPUMEHEHUEM OJJHOMAapaMEeTPUUYECKOM
TuGPY3MOHHONH MOJENU Ui ONHCAHUS THIPOAMHAMUYECKOH OOCTAaHOBKM B PEAKIMOHHOM IOTOKE.
AJTOPUTMBI  pelleHHsT B BHUJAE CUCTEM HEJIMHEHHBIX YpaBHEHHM, a Takke OOBIKHOBEHHBIX
Qg depeHnaIbHbIX YPaBHEHUH TIEPBOTO U BTOPOTO MOPSIKOB.
Tema 2.10 MatemaTH4eckoe MOJeJMPOBAHME CTANMOHAPHBIX PEKMMOB INPOLECCOB HeNpepPbIBHOM
MHOIOKOMIIOHEHTHOW  pekTHdukanum u  adcopObuum. MartemaTuueckoe ONMCAHHME Ipolecca
MHOTOKOMIIOHEHTHOU PEKTH(HUKAIMU B TapelbyaTol KoJoHHEe. MoaenupoBanue (Ga3zoBOro paBHOBECHUS U
Ipolecca Maccorepesadyyd Ha TapelikaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. YYeT TEeIUIOBbIX OallaHCOB Ha
Tapenkax MpH MOJEIMPOBAHUU Ipoliecca B PEKTU(UKAIMOHHONW KOJOHHE. JIeKOMITIO3UIIMOHHBIA alrOpuT™M
pacuera mpormecca peKTH(PHKANMKM B KOJOHHOM ammapare. MaremaThdeckoe OIHMcaHhe mpolecca
MHOTOKOMIIOHEHTHOU abcopOLny B HacaA0YHOU KOJIOHHE. MoienrpoBaHue npoiecca MHOTOKOMITOHEHTHOU
Macconepesayd B CEKIMAX HAacaJl04HOM KOJIOHHBI. AJTOpUTM peuleHuss KpaeBoW 3ajaduu i
MOJIETTPOBAHUS Mpolecca abcopO1My B HACAAOYHON KOJIOHHE.

Pa3nes 3. OcHOBBI ONTHMHU3ALNH XUMHUKO-TEXHOJIOTHYECKHUX NPOLIECCOB.
Tema 3.1 Pewmenue 32124  ONTHMMH3aIUHM ¢ TEPMOJAWHAMHYECKMMH, TEXHOJOIrHYEeCKHMMHU,
IKOHOMMYECKHMHU, TEXHMKO-IKOHOMHUYECKMMH M JKOJOrHYEeCKMMH KPHUTEPUAMH ONTHMAJLHOCTH.
Ontumaneneie pecypcocbeperatomue XTII. Bpibop kputepueB onTuMambHOCTU (LENEBBIX (YHKIIHI).
DopMyIUpOBKa MHOTOKPUTEpUATIbHON 3ajaun onTUMU3aluu. OCOOEHHOCTH pEelIeHHs] ONTHUMM3AIIMOHHBIX
3anad XTI mpu HaTMYUK HECKOJIBKUX KPUTEPUEB ONTHUMAILHOCTH, OBPAKHOM XapakTepe 1eIeBoi QpyHKIuu
Y HAJIMYUM OrpaHUudeHuid 1-ro u 2-ro poza.
Tema 3.2 AJITOPUTMBI _OJHOMEPHOW M _MHOTOMEPHOHM _ONTHMMM3aUMH. MeToapl CKaHUPOBaHMUS,
JIOKaJIM3alluKd SKCTPEMYMa, 30JI0TOro ceueHus: U uucen PubOoHayM B ciaydyae OAHOMEPHON ONTHMH3ALUU.
MeTo1b1 MHOTOMEPHOW ONTUMHU3ALUU HYJIEBOTO, IEPBOIO W BTOPOro NOpsAAKOoB. CUMILIEKCHBIE, CIIydaliHbIE
Y TPaJIMEHTHBIE METO/Ibl MHOTOMEPHON OoNTUMHU3aUU. MeTo ] mTpapHbIX QYHKIIHM.

3akiro4enue.
A. Ilpumenenne KoMnbIOTepHbIX Mojeeil XTIl npu NpoeKTMPOBAHUM XMMHYECKHX NPOU3BOACTB — B
CAIIP. 3amaum cucteM aBTomatuzupoBaHHoro mnpoektupoBanusi (CAIIP) u cTpykrypa cucrem
KOMIIBIOTEPHOTO npoekTupoBanus. WHdopmamronHoe u Marematudeckoe obOecneuenue CAIIP.
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHUEM KOMIIBIOTEpHBIX Moaenen X TII.
b. IIlpumenenue KoMIbIOTepHbIX Moaeseil XTIl npu ynpaB/jeHMH TEXHOJOITHYECKUMHM TP OLEeCCaMM —
B ACYTII. KomnsrorepHoe MmonenupoBanue XTIl B pexume peanbHOro BpeMeHu. CHCTEMBI IPSIMOIO
1M (ppoBOoro (KOMIBIOTEPHOT0) YIPABICHUS] TEXHOJIOTHYECKUMHU TMporieccamMu. OCOOCHHOCTH pean3aluu
KoMibloTepHBIX Mozenedt XTIl B aBTOMaTM3MPOBAHHBIX CHUCTEMAaxX YIPABIECHUS TEXHOJIOTMUYECKUMU
nporeccamu (ACYTII).
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4 O0beM yueOHOH THCHUILINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
q, q,

O01asi Tpy10€eMKOCTh 1M CHUILIIHHbI 4 144 108
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexkuun 0,89 32 24
[IpakTuueckue 3anstus (113) - - -
JlabopaTtopHsie padoTsl (JIP) 0,44 16 12
CamocrosiTesibHas padora 2,67 96 72
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3

2,67
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 95,6 71,7
Bua uToroBoro KOHTpoJIs: 3a4er ¢ OLEHKOI

AHHOTauMs paGoyeil NpOorpaMMbl M CUMILIMHBI

«Pusnyeckas KyJbTypa U ciopm»

1 Heap AucuMmiInHbl — (GOPMHUPOBAHUE MHPOBO33PEHHUS U KYJIBTYPHI JHUYHOCTH, TPAkKIAHCKON
MO3UIMH, HPABCTBEHHBIX KAa4y€CTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTU B NMPUHSTUU PELICHUH,
CIIOCOOHOCTH UCMOJBb30BaTh pa3HOOOpa3zHble (GopMbl (PU3UUECKOW KYNbTYpBI, CIOPTa U TypuUsMa i
COXpaHEHHsI M YKPEIUICHHsS CBOErO 3JI0POBBSI M 3/I0OPOBbSI CBOMX OJM3KHUX B IMOBCEJHEBHON KH3HH H
npohecCuOHATBHOM NeSTebHOCTH.

2 B pe3yabTaTe H3yYeHUs] JUCHUILINHBI 00y4aIOUIICS 10JIKEeH:

Obaaoams cleayomUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

VK-11,7.2,73,7.4

3namy:

- HAyYHO-TIPAKTUYECKHE OCHOBHI (PU3UUECKOM KYJIBTYPHI M 3/I0pOBOTO 00pa3a KHU3HH;

- BIMSHHME O3]IOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS Ha YKpEIUIEHHE 310pPOBbS,

npoduIakTUKy NpopeccuOHaTbHBIX 3a00I€BaHUN U BPEIHBIX IPUBBIYEK;

- crIocoObI KOHTPOJIS M OLIEHKH (PU3MYECKOT0 pa3BUTHSA U (PU3MUECKON TOATOTOBIEHHOCTH;

- MpaBWwia U CrnocoObl IUIAaHUPOBAHWS WHIUBUIYaJIbHBIX 3aHATHM pa3iMyHOM LeleBOU

HaIPaBJIEHHOCTH;

- UCTOPHUIO PU3UYECKON KYJIBTYpPHI M CIIOPTA, MIPEJICTABICHUE O 3HAUUMBbIX CIIOPTUBHBIX COOBITHSIX HE

TOJIBKO CBOEH CTpaHbl, HO 1 MUPOBOT'O YPOBHSI, Ba)KHENIIINE JOCTHKEHHS B 00JIaCTH CIIOPTa;

- cnoptuBHble Tpaguuuu PXTY um. /.M. MeHneneeBa, NOMHUTh O MOABUTaX CIIOPTCMEHOB B TOJbI

Benukoii oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

- TOJJIEp)KUBaTh JOJDKHBIM  ypOBeHb (DU3MYECKOH IOATOTOBIEHHOCTH M oOecredeHus

MTOJTHOLIEHHOM COIMAIbHON U TTPO(ECCHOHAIBHON e TEIbHOCTH;

- MCII0JIb30BaTh OCHOBBI (PU3MUYECKON KYIBTYpHI JUIsI OCO3HAHHOTO BhIOOpa 3/10pOBbecOEperaronmx

TEXHOJIOTUI C Yy4YyeTOM BHEIIHMX W BHYTPEHHUX YCJIOBHM peanu3anuu MpodeccuoHanbHOM

NESITENIHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS GUBUYECKON KYIbTYPOU U CIIOPTOM;

- OCYUIECTBJISTh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpraHu3Ma U cOoOJII0/1aTh MPaBUila TUTUEHBI U

TEXHHUKHU 0€30MaCHOCTH.

Bnaoems:

- CPe/ICTBAMHU U METOJaMH YKPEIUICHUS 3/10pOBbsl, (PU3MUECKOTO CaMOCOBEPIICHCTBOBAHMUSI,

- TOJKHBIM YPOBHEM (PU3UYECKOI MOATrOTOBIEHHOCTH, JUIs 0OecTiedeHus MOTHOLEHHOMN COIMabHON

1 Ipo(heCCUOHATIBHON eI TEIbHOCTH.

3 Kparkoe conep:kaHue JMCIHHUIITHHbI

Pasoen 1. llpenmer @uznyeckas KyapTypa u cnopt. Uctopus @KuC
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1.1. ITIPEIMET ®U3NYECKAS KVYJIBTYPA M CIIOPT. 3agaunm u MecTO IUCHMILIAHBI B
noAroToBke OakamaBpa. Opranuzaius yaeOHOTO MpoIecca B paMKax JACHCTBYIONIEH PEHTHHTOBOM CUCTEMBI.
TpeboBaHus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxaenne (U3MYECKUX  YOpPOKHEHHMH W wurp. [[peBHue
omumnuaasl. Onumnuiickoe nBmxkeHue. CHOpTHBHBIE 00IIecTBa: UCTOPUA (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuii. CnopTcMeHbl B Tobl Bennkoil oTeuecTBeHHOM BOWHBI.

Pa3zoen 2. OcHOBBI 310pOBOr0O 00pasa KU3HU

2.1. BPAUEBHBII KOHTPOJIb M CAMOKOHTPOJIb HA 3AHATHUAX ®U3NYECKOU
KYJIbTYPOH 1 CTIOPTOM.

BpaueOHbIii KOHTpoib UM BpayeOHOE OCBUAETENbCTBOBaHME. llemarormueckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, MOKa3aTesld, KPUTepUu U OleHKU. [IpoduiiakTuka CriopTUBHOIO
TpaBMaTtu3Ma. OCHOBHBIE BHIbl TPaBM Yy pasHbIX cnenuanu3zauuid. OxazaHue NEpBOM MOMOILM JJIs
CTYJEHTOB BY30B XMMHKO-T€XHOJOTHYECKOTr0 IPOohuIIs.

2.2. TUTUEHUYECKOE OBECIHEYEHHME 3AHATUN O3JOPOBUTEJIBHOU ®U3NYECKON
KVJIbTYPOM. I'urueHa (pu3H4ecKoro BOCIUTAHHUS U CIIOPTA. PEXKUM IMUTAHMS NPU 3aHATHAX QH3HYECKOI
KyJIbTypoit 1 criopToM. ConnanpHas rurueHa. CoruaabHO-onacHble 00J1€3HU U MEPhI TPO(UITAKTUKH.

Pa3zoen 3. buonornyeckue 0CHOBBI (PU3UUECKON KyIbTYphI U CIIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3WYECKON KVYJIbTYPBI U CIIOPTA. Oprauusm
YyeloBeKa KaK eIuHas camopa3BUBaoInascs Ouonormyeckas cucreMa. dusmyeckoe pa3BUTHE YEIOBEKA.
JIBurarenbHasi akTUBHOCTh U €€ BIIMSHUE HAa YCTOMYMBOCTb, U aJaNTallMOHHBIE BO3MOXKHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3NYECKUM HArpy3Kam MpHU pa3InyHbIX BO3JACUCTBUAX BHEIIHEH CPEIbl.

3.2. OBPA3 XXU3HU U EI'O OTPAXEHUE B ITPOGECCUOHAJILHON JESITEJIBHOCTMU.
310poBbEe UeNoBeKa Kak IIEHHOCTh. 3A0POBbII 00pa3 >KM3HMU M €ro cocTaBisfmmue. Poib U BO3MOXKHOCTH
du3ndecKoil KynpTyphl B o0ecriedeHnn 310poBbs. CONMaNbHbBIA XapakTep MOCIEACTBHMA IS 30POBbS OT
ynoTpeOaeHus] HApKOTUYECKUX CPEICTB U JIPYrHX McuxoakTuBHbIX BemecTB ([IAB), gonmuHra v nuieBbIx
N00aBOK B CIIOPTE, AIKOTOJIS M TaOakoKypeHHs. J[OMMHT KaK HMCKYCCTBEHHOE IOBBIIICHHE (U3UIECKOM
paboTOCIIOCOOHOCTH U €0 OTPULIATEIbHBIE MTOCIEICTBUS.

Pasoen 4. IlpodeccuonanbHO-IpUKIaHast prU3ndecKas KyIbTypa U CHOPT

41. OBHIAA OUSNYECKAA W CIIOPTUBHASA TIIOAI'OTOBKA CTYJIEHTOB B
OBPA3OBATEJIbBHOM ITPOLECCE. Meroanueckne NpUHUMIBI (GU3AYECKOTr0 BocUTaHUA. OCHOBBI U
sTanbl 00y4deHHs ABMKeHUSM. Pa3Butue ¢usmueckux kayecTB. DOpMHpOBaHUE TMCUXMUECKUX KAayeCTB B
npouecce (Qusnyeckoro BocnuTaHus. CrnoprtuBHas noAroroBka. CTpykTypa MOATOTOBIEHHOCTU
croprcMeHa. MaccoBblii CIIOPT M CHOPT BBICIIMX JAOCTHXKEHHMH, MX Leau U 3anaud. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEJICTBO U METOJ1 001l U crienuanbHON (U3NUYECKOM MOATOTOBKH CTY/IEHTOB.

4.2. PUBNYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCHOHAJILHON JEATEJILHOCTU
BAKAJIABPA. JlugHast W COUMANBHO-DKOHOMHYECKAss  HEOOXOAMMOCTb  TMCUXO(PU3HUECKOU
HNOJArOTOBKM uenoBeka K Tpyay. Mecro IIIIDII B cucreme mNOAroToBKM OyIyIIEro CHELUANNCTA.
[IpousBoncTBeHHas ¢puznueckas KyiabTypa u crnopt. [IpousBoactBeHHas ruMHacTika. OcoOeHHOCTH BbIOOpa
dbopM, METOZIOB U CcpelcTB (hru3nueckoi KyIbTyphbl U clOpTa B pabouee U cBOOOJHOE BPEMs CIIELUAIUCTOB.
[Ipodunaktuka mnpodeccHoHaNbHBIX 3a00JeBaHUI cpeAcTBaMH (U3WYECKOM KyJIbTYypbl M CHOpTA.
JlonosHUTENbHBIE CPEACTBA MOBBIMIEHUS o0wed U npodeccruoHanbHO paboTocmnocobHocTu. BnusHue
WHIUBUIYAJIbHBIX OCOOEHHOCTEH W CaMOCTOSITENIbHBIX 3aHSATHH (U3MYECKOM KYJIbTYpPOM M CIOPTOM Ha
OpTraHM3M.

4 O0beM yueOHO# JUCUMIIJIMHBI

Cemectp
Bceero
Bunast yueOHoM paboThI I cemectp 4 cemectp
3E Axan. 3F Axkan. 3F Axkan.

. q. .

OOu1ast TPyA0EMKOCTh AUCIUILIUHBI IO y4eOHOMY 2 72 1 36 1 36
TUIaHy

KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 2 72 1 36 1 36

Jlexmum (JIek) 0,2 8 0,1 4 0,1 4

[TpakTuueckue 3ausatus (I13) 1,8 64 0,9 32 0,9 32
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Buja UTOroBOro KOHTpPOJIS: \ \ 3auer 3auer
Beero Cemectp
Bunsr yae6HoI paboThI I cemectp 4 cemectp
3B Actp.u 3E Actp.u 3E A(;Tp.

OO0mast TPYyA0EMKOCTh AUCIUILIMHBI IO y4eOHOMY 2 54 1 27 1 27
IUIaHy
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 2 o4 1 27 1 27
Jlextuu (JIek) 0,2 6 0,1 3 0,1 3
ITpaktuueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24

Buj HTOroBOro KOHTpOJIs: 3auer 3auer

AHHOTaUus padoyeii MporpaMMbl M CHUTLIHHbI
«JIeKTUBHBbIE JUCUHUILIMHBI M0 (PU3HYECKON KYJIbType H CIIOPTY»
1 Heap aumcuMniauHbl — QopMupoBaHue (HU3HYECKONW KyIbTYpbl JHYHOCTH U CIIOCOOHOCTH

HaIpaBJIEHHOTO HMCIIOJIb30BaHMsI Pa3HOOOPA3HBIX CPEICTB (pU3MUECKON KyJIbTYpbl U CIIOpTa, TypHU3Ma AJs
COXpaHEHHsI M YKPEIUICHHs 37J0POBbs, NMCHUXO(PHU3MUECKON MOJATOTOBKM M CAaMOIIOJATOTOBKH K Oymymiei
npodecCHOHATIBHOM 1A TebHOCTH, TOJyYeHUH HaBbIKa B OJJHOM M3 BHIOPAHHBIX BUJIOB CIOPTA.

2 B pe3yabTaTe M3y4eHUS TMCUMILIUHBI 00y4aIOIMIACA 0JIZKEeH:
Obaaoams cleqyOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:
VK-711,72,73,74
3namo:
- HayYHO-TIPAKTUICCKUE OCHOBBI (DU3UUECKON KYJIBTYPhI U 3I0POBOTO 00pa3a KU3HU;
- BIMSHUE O3J0POBUTENBHBIX CHUCTEM (PU3UYECKOTO BOCHUTAHMS Ha YKPEIUICHHE 3/10pPOBbS,
pouIaKTUKY MPOPECCHOHATBHBIX 3a00JICBaHMIA U BPEIHBIX TPUBBIYCK;
- CIIOCOOBI KOHTPOJIS U OLIEHKU (PU3UYECKOTO Pa3BUTUS U (PU3UUECKOM MOATOTOBIEHHOCTH;
- mpaBwia U CHOCOObI TUIAHUPOBAHUS HMHAMBUAYAJIbHBIX 3aHSATUN  Pa3jIM4YHON  IEJIEBOM
HaIpPaBJICHHOCTH;
- cioptuBHbIe Tpaguunu MXTU-PXTY um. [I.1. Menneneesa.
Ymemy:
- IOJI/IEP>KUBATH JIOJDKHBIN YPOBEHB (DU3NUYECKOM MOATOTOBICHHOCTH JJIsI 00€CTIeUeHUs TOTHOIICHHOM
COLIMANILHOM U TPO(ECCUOHATILHON NeATENIbHOCTH;
- HUCINOJb30BaTh OCHOBBI (PU3NYECKOM KYJBTYpHI AJIi OCO3HAHHOI'O BBIOOpa 370pOBbECOEperarnmx
TEXHOJIOTMI C YYeTOM BHEUIHMX M BHYTPEHHHUX YCJIOBHHM peanu3anuu MpodecCHOHaTbLHON
JeSITEIIbHOCTH;
- CaMOCTOSITENIBHO 3aHUMAThCS PUBNYECKON KYIbTYPOU U CIIOPTOM;
- OCYUIECTBJIATh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOET0 OpraHu3Ma M co0Jt0/1aTh MpaBUiia TUTHEHBI U
TEXHHUKHU 0€301aCHOCTH;
- BBINOJHITh WHAMBUAYAIBHO IMOJOOpAaHHBIC KOMIUIEKCH MO (DM3WYECKON KYIbTYpe U Pa3IHIHBIM
BUJIAM CIIOPTA;
- OCYIIECTBIIATh TBOPYECKOE COTPYAHMUECTBO B KOJUICKTUBHBIX (OpMax 3aHITHH (PU3NUECKON
KYJIBTYPOH U CIIOPTOM;
- BBITIOJTHSATH TIPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAaXOBKH.
Braoemy:
- CpelICTBaMHU U METOAaMH YKPEIUIEHUS 3/I0pOBbs, PU3NYECKOT0 CaMOCOBEPIICHCTBOBAHNUS;
- TOJKHBIM YPOBHEM (PU3UYECKON MOATOTOBICHHOCTH, JIJIsl 0OOeCTIeueHUs TIOTHOLIEHHOW COIMAIbHOM U
poeCCHOHAIBHON JESTENHHOCTH;
- TEXHHYECKUMHU U TAKTUYECKMMH HaBBIKAMHU B OJTHOM M3 BHJIOB CIIOPTA;
- WCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSI U YMEHUSI B MPAKTUUECKOW NEATEIbHOCTH U TOBCEIHEBHOM
KU3HU
3 Kparkoe coaep:xaHue TUCUMILIHHBI
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Paszoen 1. OcHOBBI IOCTPOCHHUST 03A0POBUTEIHHON TPEHUPOBKHU. TeopeTHuecKo-MeTOqMUYECKUE OCHOBBI
buszndeckoil KyapTypbl U criopTa. ComepaTenbHbIE OCHOBBI 03JJ0OPOBUTEILHON (PU3NUECKON KYJIbTYPHI U
copta. OCHOBHBIC HAIpaBJICHUS: 03JI0POBHTEIbHO-PEKPEATUBHOE, O03/I0POBHUTEIBHO-pEaOMIUTAIIIOHHOE,
CHOPTUBHO-peabUIUTAlIMOHHOE, TurneHnyeckoe. [loBplmieHrne GpyHKIIMOHAIBHOTO COCTOSIHUSI OpraHu3Ma U
¢u3uueckoil moarorosiaeHHocTd. CrocoObl periiaMeHTauu Harpy3ku: QOHU3KYIbTYPHO-0310pPOBHUTEIbHbIC
METOIUKHA U cucTeMbl. OCHOBHbIE (a3bl 030POBUTENIbLHON TpeHUPOBKHU. OLIEHKA COCTOSHUS 30POBBS U
(U3UUECKOil MOATOTOBICHHOCTH 3aHUMAIOMIMXCS (PU3UYECKON KyIbTypoil U cnopToM. DyHKIMOHAIBHBIC
npoOs1 (UCC, AL, )KEJI u 1.1.).

Pa3zoen 2. JIguraTenbHbIe BO3MOKHOCTH YelloBeKa — BocnuTaHue usnveckux kadects. BOCK I'TO.
Metoauka opranuzanuu M mnpoBeaeHus: BuaoB ucnbiTanuii ['TO. Cucrema B3ammopeictBus B cdepe
¢dusnyeckoil KynbTypbl U crnopra. Bocnutanue Qusnmueckux KadecTB, oOydaromuxcs (OTaeiabHbIe
Ka4eCTBEHHBIC CTOPOHBI IBUTATEIBHBIX BO3MOXKHOCTEH YEIIOBEKA).

Pa3zden 3. Metonuka opraHu3alliyd W MPOBEIEHUS CIHOPTHUBHBIX COPEBHOBaHUI M (U3KYIBTYPHO-
MacCOBBIX MEpOINpPHUATUH. XapaKTepUCTUKAa CIHOPTUBHBIX COPEBHOBAaHMHA U (HU3KYJIBTYPHO-MACCOBBIX
meponpusituii. CHOPTHUBHBIE COPEBHOBAHHUSA, IPOBOJMMBIE IO OOIICTIPUHATHIM MpaBuiaM. EnuHbIi
KaJCHJApHBIA TIJIaH (QU3KYJIBTYPHBIX H CIHOPTUBHBIX MepornpusaTuii). OpraHuzanus CHOPTUBHBIX
meponpustuil. Onumnwuiickas xaptus. denepanbHble (CHelHalbHbIE, HAIMOHAJIbHBIC) 3aKOHBI CIIOpPTE.
Knaccudukanus cropTHBHBIX copeBHOBaHMiA. HpaBcTBeHHBbIe OTHOIICHUs B cropTe. Fair Play («HectHas
uUrpa») — Kak OCHOBa STHYHOro moBefeHHs B crnopTe. Koxmekc cnoptuBHOi 3Tuku. IIpodunaxtuka
Hapymienuid cnioptuBHoU 3tHkH. BAJIA. Komexc BAJIA. MexnayHapomaHas KOHBEHIHS O OoprOe ¢
JIOIIUHTOM B CIIOPTE.

4 O0bemM yueOHOH TUCHMIIINHBI

B axazem Cemectp

Bun yuebnoit paboTtbl qacax 1 2 3 4
OO6mmast TpyA0€MKOCTh JTUCIIUTUTHHBI 328 56 92 90 90
10 Y9eOHOMY TUIaHY
KonrakTHas padora — ayiuTopHbIe 192 32 64 64 32
3aAHATHA
[Tpaktuyeckue 3ansatus (I13) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonTakTHas camocrositensHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocrosiTenbHOE U3yUYEHHE 135,2 23,8 27,8 25,8 57,8
pa3IeNioB AUCIUILTAHBI
Buja nToroBoro KOHTpoOJIs: 3a4yer 3a4yer 3a4yer 3a4yer 3a4er
3a4eT / IK3aMeH

. B actp. Cemectp

Bun yuebnoii paboret aacax | T I v
OO01mast TpyA0eMKOCTh TUCIIATLTHHBI 246 42 69 67,5 67,5
110 y4eOHOMY IJIaHy
KonrTakTHas padoTta — ayiuTOpHbIE 144 24 48 48 24
3aHATHA
[Tpaktueckue 3anstus (I13) 144 24 48 48 24
CamocrositebHas pa6ora (CP) 102 18 21 19,5 43,5
KonTakTHas camocTosTenpHas padora 0,6 0,15 0,15 0,15 0,15
CamocrosiTeTbHOE U3YUECHHE 101,4 17,85 20,85 19,35 43,35
pa3esIOB JTUCIIATIIMHBI
Bujx uTOroBOro KOHTpOJIS: 3a4er 3a4er 3a4er 3a4er 3a4er
3a4eT / AK3aMeH
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AHHOTanus padoveil NPOrpaMMbl AUCHUNIIHHBI
«OcHOBBI HHPOPMALMOHHBIX TEXHOJIOTHID»

1. Ileab AMCUMINUIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPETUYECKHMH, INPAKTHYECKUMU U
METO/JOJIOTUYECKUMIA OCHOBAaMHM COBPEMEHHBIX HWH(POPMAIIMOHHBIX CHCTEM. B pamkax wu3y4yeHus
JUCLUIUIMHBL Yy CTYJEHTOB (OPMHUPYIOTCS TEOPETUYECKHE 3HAHUS M IPAKTUYECKHE HaBBIKU 11O
MHCTPYMEHTAJIBHBIM CpPEJCTBaM IporpaMMHoOro obecnedeHus. CTyIeHTH H3y4arOT Ha NPAKTUKE BHIBI
UH(POPMALMOHHBIX TEXHOJIOTUH.

3ajayl  AMCHUIVIMHBI — [PHOOpETeHHEe CTYJEHTaMU [POYHBIX TEOPETUYECKUX 3HAHUM U
NPAaKTUYECKUX HABBIKOB B 001aCTH MH()OPMAITMOHHBIX TEXHOJIOTHIA.

2. B pe3yabTaTe U3yYeHHs AUCHUILIUHBI 00YYaIOLIUICS T0JIKeH:

Obnadamye cleayOUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-2.10;
OIIK-4.11; OIIK-6.1; OIIK-6.2; OIIK-6.3

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI CTYACHT JOJKEH:
Buame:

e TIPOLIECCHI, METOIbI MOUCKA, cOOpa, XpaHeHUs, 00pabOTKH, MPEICTABIICHUS, PACIIPOCTPaHEHUS
uH(GOPMAIIUK U CITOCOOBI OCYIIECTBIICHUS TaKHX IPOILECCOB M METOJOB (MH(POPMAIIMOHHBIC
TEXHOJIOTHH )

e COBPEMCHHBIE HWHCTPYMEHTAIBHBIC CpEIbl, MPOrPAMMHO-TEXHUYCCKUE IUIATGOPMBI U
POrpaMMHBIE CPEJICTBA, B TOM YHKCJE OTEUECTBEHHOTO MPOU3BOJICTBA, UCIIOJIb3yEeMbIE IS
pelIeHus 3a1a4 npoecCHOHANTBHON AeITeTFHOCTH, M IPUHIIUITH UX PAOOTEHI.

Ymems:

e BBHIOMpAaTh ¥ UCIOJIB30BAaTh COBPEMCHHBIE HH()OPMANMOHHO-KOMMYHHUKAIMOHHBIE U
WHTEJJICKTyadbHble TEXHOJOTUH, WHCTPYMEHTAIbHBIE CpEe/bl, MPOrPAMMHO-TEXHUYECKUE
w1atGopMbl U TIPOTPaMMHBIC CPEJICTBA, B TOM YHCJIC OTCUCCTBEHHOTO MPOM3BOJACTBA, IS
penieHus 3a1a4 npodeCcCHOHATBLHOMN ACSITEIBHOCTH

e AHATM3WUPOBATH MPOQPECCHOHAIBHBIC 3aJa4d, BHIOMpATh W HUCIOIL30BaTh momaxossmue MT-
TEXHOJIOTHH.

Brnaoemsy:

e HaBBIKaMHU pabOTHI C NexkamuMu B ocHoBe U T-pemiennii qaHHbIMU

e HAaBBIKAMH  TPHMCHCHUS  COBPEMEHHBIX  HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX U
MHTEJJIEKTYaTbHBIX TEXHOJIOTHI, HHCTPYMEHTAIBHBIX CPEACTB, B TOM YHCIIE OTE€UECTBEHHOTO
MIPOM3BOJICTBA, JUISl PEIICHUS 3a/1a4 MPOPECCHOHATHHOMN IeATEeILHOCTH.

3. KpaTtkoe conep:kaHue THCHUTLIMHBI
Pa3nes 1. BBenenne B MHGOpPMANMOHHbIC TEXHOJIOTHH.

1.1. Crpykrypa omepalMOHHBIX CHUCTEM, NaKeThl MNPUKIAAHBIX mporpamm, Microsoft Office.
Knaccugukanus nporpamMmHbIX cpeactB. CUCTeMHOe M TpHKIagHOE mnporpammHoe obecnedenue I1K.
0630p onepanuonnbix cucreM (OC). Ilpunnunsl cozganus u coctaB OC: sinpo, unTepdeiic, ApaiiBepsl.
Kpatkasa xapakrepuctuka WINDOWS, moaynsnbsiii npuniun noctpoenus. Cpena WINDOWS: okHna, ux
3JIEMEHTBHI, paboTa B MHOTOOKOHHOM PEKHME.

1.2. TekcroBbiit penakrop WORD, pemakTopsl MaTeMaTHYeCKUX W XUMHUYECKUX (POPMYIL
Bo3smoxHocTH co3nanusi 31eKTpoHHBIX npe3eHTanuil (Power point). CoznaHue JOKYMEHTOB pa3iMYHbIX
dopm (craHmapTHbIX M HecTaHIapTHbIX). Co3maHMe M PEAAKTUPOBAHUE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTUYECKUMHU U XUMUYECKUMU (pOopMyTIaMHu.

1.3. Tabmuunsrii nporeccop EXCEL: 0030p, Tumsl u agpecanus siueek, popMaT sueek, BCTPOCHHBIE
¢byukuun, popmatupoBanue tadbmu. EXCEL: Bo3moxHOCTH TaOIMYHOTO pejakTopa U MCIOIb30BAHUE €T0
JUIs peleHnss THPOPMALMOHHBIX U WH)XXEHEpHBIX 3a1a4. [locTpoenne rpagMkoB U Auarpamm.

1.4. EXCEL. Onepanuu ¢ MaccuBaMu. Pa3pabGoTka M peanuzanus NPOCTEHIINX alrOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH penakTopa (HaXOKIeHHE MaKCHUMalIbHOTO (MHHHMAJIBHOTO) 3JIEMEHTa
BEKTOpPa M MAaTpHIIbl, HAXOXJEHHE CYMMBI 3JIEMEHTOB BEKTOpa M MATPHIIbl, BBIYMCIEHUE MaTPUYHBIX
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BbIpakeHUi). Perienue BBIYMCIUTENBHBIX 3aJad ¢ wHcnoib3oBanueM Tabnuu. Pemenune CIIAY ¢
UCIIOJIb30BaHUEM O0PATHOM MaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadguxoB u nuarpamMMm. Pacyer (yHKIMOHATBHBIX 3aBHCUMOCTEH W
MOCTpoeHne rpaduUIecKuX HM300pakeHWi ¢ ucrmoyib3oBaHueM cranaapTHeix ¢yHkiuidi EXCEL u mactepa
¢ynkuuii. [loctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne nmuuuii TpeHa.
Pa3zngen 2. AnropuT™MbI M OCHOBBI IporpaMmMupoBanus Ha sisbike MATLAB.

2.1. Anroputmsbl, THNBI anropuTmoB. [loHsTHe anroputma u ero cpoiictBa. CrocoObl 3amucu
QIropuTMOB. MOAYIBHBI NPUHLMII IOCTPOEHUS AITOPUTMOB M mporpamm. Ilaker KOMIBIOTEpHON
mateMatTuku MATLAB. XapakTepuCTHKH S3BIKOB MPOTPAMMHUPOBAHUS. ODBONIONUS W KiIacCHUpUKAIUS
SI3BIKOB IIPOrpaMMHUPOBAHUS, MMIIEPATHUBHBIE, (GyHKUIHNOHATBHEIE, JIOTUYECKHE, 00BEKTHO-
OpUEHTUPOBaHHBIC, UX KOMOMHANMK. [IOHATHSA TpaHCIALNU, KOMIUISIUN, UHTEPIIPETALUU, UX Pa3IHYHsL.
SI3BIKH TPOTPAaMMHPOBAHUS BBICOKOTO ypoBHS. CTpyKTypHOE POrpaMMHUpOBaHKE, €ro ocodeHHocTu. O630p
aKeToOB KOMIbIOTepHOI MaTtematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl M HPHUHLUIIBI CTPYKTYPHOI'O IPOTrPaMMUPOBAHMSI,
wuttocTpanus. ba3oBple anropuTMudeckue KOHCTPYKIHMH (ClEIOBAaHUE, BETBIIEHHWE, IOBTOPEHHE), HX
peammmzanuu. Oneparops! s3eika nporpammupoBanuss MATLAB. OcuoBaele pemarenu (solvers) MATLAB
JUISl peajiM3alii BBIYMCIMTEILHBIX aTOPUTMOB. bubinoreka cranmaptHbix GyHkuuit Size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpadukoB (HYyHKIIUU OJHOM M ABYX HepeMeHHbIX. Vcnons3oBanue (yHkuui plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odhopmnerue rpagukoB(3aroJ0BKH, MOIIKICH 10
OCSIM | TIp.).

2.4. Onepauuu HaJ MacCHUBaMM: BEKTOpaMH M MAaTpULlaMHd - CIIO)KEHHE, YMHOXKEHUE,
TPaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCIEHUE HOPMBI (norm), panra (rank) u onpenenuTesss MaTpUIIbl
(det ). AnropuTMBI HAXOXXICHUS MAKCUMAJIbHOTO, MHUHHMAJIBHOTO JJIEMEHTAa B MAaCCHBE, aJITOPUTMBI
COPTUPOBKH U UX peanusauus (Hanpumep, Selection Sort).

Pa3nes 3. Unciaennbie MeToabl. Peanusanus npocreiimmx anropurmos B cpene MATLAB.

3.1. UucneHHble METOIBI, XapaKTEPUCTHKA M UX OCOOEHHOCTH, TOHATHE CXOAMMOCTH METOAA.
DJEeMEHTBl TEOpUU TOTPEITHOCTEeH, KiIacCH(pUKAIMS MOTPEUIHOCTEeH, aOCONIOTHAsE M OTHOCHTENbHAs
MOTPEIIHOCTh, MOHATHE (DYHKIMU HOpPMBI. BBelneHue B CTAaTUCTUKY. AJTOPUTMBI AJII CTaTUCTHYECKON
00paboTkn HMHQOpMaIMK (BBIYUCIEHWE TOYEYHBIX U HMHTEPBAIbHBIX OLICHOK pE3YyJIbTATOB H3MEPSIEMOM
BennunHbl), ux peanusanuud B [IKM MATLAB. Hcnonb3oBanue GpyHkuuii min, max, median, var, polyfit,
polyval.

3.2. Ilpubmxenune ¢pynkuuit. MaTepnonauus MHorowieHamu. Kycounast untepnomsiuus (Cruiais).
Onenka norpemHoctd. @ynkunn MATLAB ans padotsl ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeluncieHue onpeaeneHHbIX HHTErpaioB, aJrOPUTMbI METOIOB MPSIMOYTOJIbHUKOB, Tpareuui u
CuMricoHa, OLIEHKA MOIPENIHOCTH METONOB. Peanusanus alropuTMOB UYMCIIEHHBIX METOJOB BBIYMCIICHUS
ornpezeneHHbIX HHTErpaoB B cpeie MATLAB, npuMenenue cranapTHeIX GyHKIUH trapz, quad, integral

3.4. UccnenoBanue (yHKIMU OAHON TepeMeHHOW. Pemenue HenuueliHoro ypaBHenus f(x)=0.
Otnenenue KOpHe. AJNTOPUTMBI YTOUHEHUS KOpHS (METOJ MOJOBHUHHOIO neneHusi, HploToHa, mpocToit
utepanuu). CpaBHHUTENbHbIE XapakTepUCTUKU. Peanmuszaumsa anroputmoB B cperne MATLAB mno 6mok-
CXEMaM U C MCII0JIb30BaHUEM pelareneit roots, fzero.

3.5. UccnenoBanue pyHkuu oxHoi nepemeHHol. [lonck skcrpemyma ¢yHKkuMK BeruucnurenbHble
QITOPUTMBl HAXOXXJCHUS JIOKAJIbHBIX M TJIOOAIbHBIX 3KCTPEMYMOB (METOJl JEJIEHUs OTpe3Ka IOTMOoJIaM,
METO/I 30JI0TOTO CEUEHHS), UX pean3allii Mo OJOK- cXeMaM U ¢ MCIoJib30BaHHeM peratens fminbnd B
cpene MATLAB.

Pa3nen 4. Komnbrorepusie cetu. ba3bl faHHBIX.

4.1. KoMIBIOTEpHBIE CETH: TONOJIOTMM CETEH, MX XAPAKTEPUCTHUKHU. TOMOJIOTMM CeTel: 3Be3JHasd,
IIMHHAs, KosblieBasd. CeTu 3aKphITOrO THIIA: JIOKAJIbHBIE M PACIPEICIIEHHBIE CETH, KOPIOPAaTUBHBIE CETH.
[TporpaMMHO-TexHMUECKOE oOOecredyeHne: aapecanus, ONEepallMOHHAs CHUCTeMa, aJalTepbl, ApalBepsl,
IPOTOKOJIBI (0COOBIE S3BIKM, HAa KOTOPHIX 0OMEHHBArOTCS MH(OpMaIeil KOMIIBIOTEPHI B CETH, HaIIPUMED,
TCP, TCP/IP, UDP).

4.2. T'nobanbubie cetu pasznuunHoro macimrada (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetn MurepHer, Cucrema TenekoHdepeHiuil. OnekTpoHHas mouTa. Jloctym K
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UHPOPMALIMOHHBIM  pecypcaM. 3ammuta uHQopManuu. IloHsTHe 0€30macHOCTH  KOMIBIOTEPHOU
uH(pOpMallMU: HAAECKHOCTb KOMIIBIOTEpA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT BHECEHHS W3MEHEHUM
HEYNOJHOMOUYEHHbIMU S50 JHMIIaMHM, COXpaHEHUE TallHbl MEPENUCKU B DBJIEKTPOHHOM ceTh AJTOpPUTMBI
3alUThl HHGOPMALIMU: METO/IBI 3allUThI, KOMIIBIOTEPHBIE BUPYCHI U O0ophba ¢ HUMU. MeTobl peanuzanuu
3amUThl MHQOPMALIUU: TPOTPaMMHBIE, allllapaTHbIC, OPraHU3AI[MOHHBIC.

4.3. Undopmarmonnsie cuctembl. Cuctembl ynpaBieHHs OaHkamMu U 0Oazamu JaHHBIX. PensiuoHHas
MoJielnb AaHHBIX. CTpyKTypa 3ammMcH, METOAbl AocTyna K uHpopmanuu. OOMEH JaHHBIMH C APYTUMH
npunoxeHusMu WINDOWS: TeKCTOBBIMH peAaKkTOpaMH M SJIEKTPOHHBIMH TaOIUIIAMHU.

4.4, Pensuumonnas 6a3a manabix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, IaHEeJIb HHCTPYMEHTOB.
Coznanue M OTKphITHE 0a3bl JaHHBIX. BBOJ M penakTUpOBaHUE NAaHHBIX B PEKUME TAOIUIBI U PEKUME
KOHCTpyKTOpa. POopMUpOBaHUE 3apOCOB. 3ampoChl MPOCTbIe 1 MHOTOTA0IMYHBIE, 3aIPOCHl C YCIOBUSMHU.
Cosznanue otyetoB u ¢popm. TexHomorus peanusanuu npocreimux 3anad cpeacrsamu CYBJ[ ACCESS.

4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl

Cemectp
Bun yuebHoit paboThl 1 cemectp
3E Axag.
q,
O01as TPYA0eMKOCTb TN CIUTITHHBI 4 144
KonrakTHasi padoTa — ayAuTOPHbBIE 3aHATHSI: 2,36 85
B TOM 4HCJIe B OpMe MPAKTHUECKON OTOTOBKH 0,5 18
Jlexumu (JI) 0,47 17
[Tpaktnueckue 3austus (113) 0,94 34
B TOM 4YHCJIe B OpMe MPAKTHUECKON OTOTOBKH 0,25 9
JlaGopaTtopHsie padots (JIP) 0,94 34
B TOM 4YHCJIe B (hopMe IPAKTUYECKON MOATOTOBKH 0,25 9
CamocrositesibHas pa6ora (CP) 0,64 23
ITepepaboTka yueOHOro MaTepuasa 0,06 2
[ToaroToBKa K NPaKTUYECKUM 3aHITHAM 0,06 2
IToaroroBka K 1a00paTopHbIM paboTam 0,06 2
[loAroToBKa K 3K3aMEHY 0,36 13
[ToaroroBka K NPOMEKYTOYHOMY KOHTPOJIIO 0,06 2
Jlpyrue BUIBI CAMOCTOSITENIHOW PaOOTHI 0,06 2
Buabl KoHTpOJIsA
3ayer - -
JK3aMeH + +
KonTakTHasi camocTosiTenbHas paboTa 1 0,4
CaMOCTOATEIbHO N3YUYEHUE PA3AEIOB IUCHUIUIMHbI 35,6
Bu MTOroBOro KOHTPOJIS: JK3aMeH
Cemectp
Bun yuebHoit paboThl L cemectp
3E Actp.
q,
O01mas TPyA0eMKOCTb JHCIUIITTHHbI 4 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHSI: 2,36 | 63,75
B TOM 4HCJIe B (hOpMEe TPAKTUICCKON TTOJITOTOBKH 0,5 13,5
Jlexumm (JI) 0,47 | 12,75
[Tpaktuueckue 3ansatus (I113) 0,94 25,5
B TOM 4HCJIe B (hOpMEe MPAKTUIESCKON TIOJITOTOBKH 0,25 6,75
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JlaGoparopusie pabotsl (JIP) 0,94 | 255
B TOM 4YHCJIe B (hopMe MpaKTUIECKON MOJATOTOBKH 0,25 6,75
CamocrositesbHas padora (CP) 0,64 | 17,25
ITepepaboTka yueOHOr0 MaTepuana 0,06 1,5
[ToaroroBka K MPaKTUYECKUM 3aHATUAM 0,06 15
ITonroToBka K 1a00paTopHbIM paboTam 0,06 1,5
IToaroroBka K ’K3amMeHy 0,36 9,75
IToaroroBka K MpOMEXKyTOYHOMY KOHTPOJTFO 0,06 1,5
Jlpyrue BUJbl CAMOCTOSITENIbHOM PabOTHI 0,06 1,5
Buabl KoHTpOJIS \
3auer - -
JK3aMeH + +
KoHTtakTHas camocTosTenbHas pabora 1 0,3
CaMOCTOsTEIbHO H3YUYCHHE Pa3JICTIOB JUCITUTUTHHBI 26,7
Buj nTOroBoro KOHTpoOJIs: OK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl AUCHUNITIHHBI
«IIpoduabHoe nporpaMMHoOe obecnedeHue /sl pelieHus: 3a/1a4 npogeccuoHaIbHOM 1esITeILHOCTH

1. Heap AMCHUIUIMHBI — O3HAKOMJIGHHE CTYACHTOB C TEOPETHUYECKUMH, MPAKTUYECKUMH U
METOJOJIOTUYECKIMA OCHOBAaMH COBPEMEHHBIX HH(POPMAIIMOHHBIX CHUCTEM. B paMkax H3ydeHHS
JUCLUIUIMHBL Yy CTYJEHTOB (OPMHUPYIOTCS TEOPETUYECKHE 3HAHUS M MPAKTUYECKHE HaBBIKU IO
MHCTPYMEHTAJIBHBIM CpPEJICTBAM IpOrpaMMHOro obecrneueHus. CTyAEHTbl HM3Yy4arOT Ha IMPAKTUKE BUIbI
UH(POPMALIMOHHBIX TEXHOJIOTUH.

3agauM  JMCUMIUVIMHBI — TIPUOOpETEeHHE CTyJEHTaMH [POYHBIX TEOPETHUUECKUX 3HAHUN U
IPAaKTUYECKUX HABBIKOB B 001aCTH MH()OPMAITMOHHBIX TEXHOJIOTUH.

2. B pe3yabTare u3yyeHHs JUCHUIIUHBI 00yYaIOMIMIiCsl 10JI2KEeH:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-5.5; OIIK-2.10;
OIIK-4.11; OIIK-6.1; OIIK-6.2; OIIK-6.3

B PE3YyIbTaTe OCBOCHUA AUCHUIIINHBI CTYACHT OOJIKCH!:

3namy:

e TIPOLIECCHI, METOIBI MIOUCKA, COOpa, XpaHeHUs, 00paOOTKH, MPEICTABIICHUS, PACTIPOCTPAaHEHUS
UHGPOPMALIUU U CIOCOOBI OCYIIECTBIEHUS TaKUX MPOLECCOB M METOJOB (MH(OpMAIIMOHHBIE
TEXHOJIOTHH)

e COBpPEMEHHblE MHCTPYMEHTAlbHbIE CpElbl, MPOrPaMMHO-TEXHMYECKHE MIaTGopMbl H
IIPOrpaMMHBIE CPEJICTBA, B TOM UHCJIE OTEUECTBEHHOT'O IMPOU3BOJICTBA, UCIIOJIb3yEMbIE JUIS
peleHus 3a1a4 NpopecCHOHATBHOMN 1eATeIbHOCTH, U IPUHIIMIIBI UX pabOTBhI.

Ymems:

e BbIOMpAaTh M HCIONB30BATH COBPEMEHHBbIE HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE U
UHTEJJIEKTYyaJIbHbIE TEXHOJOTUH, WHCTPYMEHTAJbHBIE Cpebl, MPOrpaMMHO-TEXHUYECKUE
w1aTopMbl U MPOrpaMMHBIE CPEICTBA, B TOM YHCIE OTEUECTBEHHOTO NMPOU3BOJCTBA, JJIS
pelieHus 3aaa4 npodeccuoHalIbHOMN 1eATeIbHOCTH

e AHAJIM3MPOBATH MpPOQecCHOHANbHbIE 3a/1a4M, BHIOMPATh M HUCMOJIb30BaTh moaxojsmue WUT-
TEXHOJIOTHH.

Braoemy:
e HaBbIKaMHU palOTHI C JexkamuMu B ocHoBe U T-pemennii naHHbIMU
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e HABBIKAMU  TNPUMEHEHHUS  COBPEMEHHBIX  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX  H
MHTEIJICKTYaJIbHBIX TEXHOJIOIMH, HHCTPYMEHTAJIBHBIX CPEACTB, B TOM YHUCJIE OTEYECTBEHHOTO
NPOM3BOJICTBA, ISl PELICHNUs 3a1a4 NPo(hecCHOHANBHON AeATEIbHOCTH.

3. Kparkoe copep:kaHue 1MCHUIINHBI
Pa3zgea 1. IIKM Python u ocoGeHHOCTH ero peaju3anu Uil pelleHUs1 PpacYeTHBIX 3224 B XHMHHU U
XMMHY€ECKOH TEeXHOJOTHH

1.1. OOBEeKTHO-OpPUEHTUPOBAHHBIN S3bIK mMporpammupoBanus Python: o0630op. OcobenHoctu u
CBOWCTBAa OOBEKTHO-OpHEHTUpOBaHHOrO mporpammupoBanus (OOII). CozpaHue M HCIOJIB30BaHHE
muctpuOyrtuBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, crpykrypa si3bika. OCHOBHBIE CTPYKTYpBI
JaHHBIX (CIIMCOK KOPTEX, OOBEKTHI) M OINepaluu Haj HUMU. AAroputMbl. OCHOBHBIE arOPUTMHUYECKUE
KOHCTPYKLIMU (ClIeJ0OBaHUE, BETBICHUE, LINKJIbI) U UX peanu3anus B Python.

1.2. Beenenue B nporpammupoBanue Ha sizbike Python. CTpykTypa mporpaMMel, OTCTYIIBI, MOAYIIH,
orneparopsl, (yHKUHUU (MMEHOBAaHHbIE M AaHOHHMMHBIE), ocoOeHHOcTH. CTaHIAapTHBIE W HECTaHAApPTHBIE
¢ynkuuy s3pika Python (obmiero Haznauenus, MaTeMaTuieckue, 00paboTka CTPOK, BBOJI/BBIBO/).

1.3. Pa3paboTka anropuTMOoB, IPOrpaMMHUPOBAHKE B OTIaaKa mporpamm Ha Python (B cpene Spyder).
VYupasinstomue koucrpykiuu if, for, while.

1.4 OG630p mnpeaMEeTHO-OpUEHTUPOBaHHOW OubOaMoTekn Mmoxayneir Python pns HaywuHeIX u
WH)KEHEPHBIX BbIuucieHnit SciPy (Momgymm scipy u numpy, a takxke matplotlib), cpaBaenne ¢ MATLAB.
OcHoBHas cTpyKTypa AaHHbIX NumPy Ui BEKTOPHBIX M MAaTpUUHBIX BblYMCIeHUN ndarray. OcoOeHHOCTH
BBIMIOJIHEHUST JEHCTBUI HaJ MaTpuuamu (CIOXKEHHE, BbIUMTAHUE, YMHOXEHHE, oOpallleHue) Ha S3bIKe
Python. Mndopmarmonnsie MaTpuuHble (QyHKIMH (HOpMa, ONpeaenuTenb, paHr). Meronasl ndarray — T,
copy, shape, size, ndim u np., ”HAEKCUPOBaHUE, MATPUYHOE MPOU3BEACHNE U (PYHKIIMH MOIYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

1.5 Tloctpoenue rpadukoB Ha s3bike Python ¢ umcmoms3oBanmeM monmyiss matplotlib. @yHkMH
moxayns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapamMeTpoB u
AHHOTHUPOBaHUE TPa(UKOB.

Pazgen 2. MeToabl BBIYHUCIUTENbHON MareMaTUKU. OCHOBHBbIE 3Tanbl pemeHusi 3aga4y Ha JDBM.
Pemenue cucrem JuHeiiHbIX anredopandeckux ypapuenuii (CJIAY)

2.1. IlpssMble ¥ UTEpaLlMOHHBIE YHUCICHHBIE METOBI. JJIEMEHTHl T€OpUM norpemHocrteil. [lonsatue
HOpMBI. OCOOEHHOCTH MAIIMHHOM apupMeTHKu (KpaTkuil moBTOp). OCOOEHHOCTH BBIMIOJIHEHUS E€HCTBUN
HaJl MaTpuIaMu (CIOXeHHe, BblUMTaHHe, YMHOXeHHE, oOpaleHue) Ha si3bike Python, mHdopmanmonHsle
MaTpuyHble (QYHKIUU (HOPMA, OTIPEAEIUTEINb, PAHT).

2.2. Pemenue cucteMm suHeiHbIX anreOpamdeckux ypaBHeHuit (CJIAY). IloctaHoBka 3ajgauu.
[Horpemnoctu. MeTonpl ¢ HCNONb30BAaHUEM OOpPaTHOM MATPHUIBl U METOJl MPOCTHIX UTepauui. Pemenue
CJIAY Hna s3bike Python ¢ ucnonp3oBanueM moaysieit numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv,
cond, norm, solve.

2.3. 0O630p meromoB pemienust CJIAY. BrruaucnautensHas yCTOWYHBOCTb, CXOJWMOCTH METOJIOB.
OO0ycOBIEHHOCTh CUCTEMBI JIMHEWHBIX anredpandeckux ypaBHeHuil (CJIAY) u uncio o0ycnoBI€eHHOCTH.
Pazgen 3. OOpalGorka pe3yabTaToB H3MepeHMs OJHOH Bean4ynHbl. I[IpumOamkenne QyHkomm
MHOIO4JICHAMH C OJHOi HEe3aBUCHMMOH mepeMeHHOH. PelmieHue cucTeM HeEJMHEHHBIX YpPaBHEHUI
(CHY) 4nc/IeHHBIMH METOAaAMHU

3.1. O6paboTka SKCIEPUMEHTAIBHBIX JAaHHbIX. TO4YeyHblE M MHTEpBalbHbIE OLEHKU. DyHKINU
Python. Omnpenenenue kputepusi CTbroieHTa

3.2. Tlpubmmwkenue ¢GyHKIMA. MeTOABl WHTEPHOJSAIMHA 3aBUCHMOCTEH C OIHON HE3aBUCUMOKN
nepeMeHHoi. HTepnosiunonHbIil MHOrowieH Jlarpanska, peanuzamnus B Python.

3.3. Tlpubnuxenne ¢GyHKOui. MeToapl anmpoKCHMAIMK 3aBUCUMOCTEH C OJIHOHW HE3aBUCUMOM
nepemMeHHoil. Merton HauMenbmux kBagpatoB (MHK). MHWcnombs3zoBanme ¢ynkimii  Python s
annpokcuManuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

3.4.. AnropuTMBbl MeToJa MPOCTOM HUTepanuu U Metona HeiotoHa - Padcona misa pemenuss CHY.
CKOpOCTh CXOJIMMOCTH, OLIEHKHU TToTpentHocTH. Peanuzarus metonoB B Python.

3.5. Meroaurka UCTIOIb30BaHUs pelaTeneil B Moyie scipy.optimize, ¢pyHkuu root_scalar, root.
Pa3znen 4. Pemienue 3a1a4 MHOTOMEPHOM ONTHUMM3ALMH YMCJICHHBIMH METOAAMH. AHAJIN3 M pelleHne
AuppepeHnAIbLHBIX YPABHEHU YHCICHHBIMU METOAAMH
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4.1. Knaccudukanus 3agad U METOAOB ONTUMHU3AIMUA. MeETOH TpaJueHTHOro cmycka. Meron

nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metonoB B Python.

4.2. Berpoennsie Metonbl SciPy. Beibop pemiarens B Moayine scipy.optimize BeTpoeHHbIE METOBI

SciPy, dysakuu minimize_scalar, minimize.

4.3. Anroput™mbl MeTOJOB pemeHus AuddepeHunanbHbIX ypaBHeHUH. Metoapl Diinepa U ero
Moaudukanuu. Peanuzanus metonoB B Python. BwiGop pemartens B momyne scipy.integrate, ¢pyHKIuu

solve_ivp, solve_bvp.

4. O0beM AUCHUIJIMHBI H BU/IbI Y4eOHOH padoThl

Cemectp
Bun yaeOHO# paboThI 2 cemectp
3E Axan.
q.
O01as TPYA0eMKOCTb TN CIUTITTHHbI 2 72
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,42 51
B TOM 4HcIIe B opMe MPAKTHUECKON OTOTOBKU 0,5 18
Jlexumu (JI) - -
[Tpaktnueckue 3anstus (I113) 0,47 17
B TOM 4HCJIe B OpMe MPAKTHUECKON 0T OTOBKH 0,25 9
JlaboparopHbie paboTsI (JIP) 0,94 34
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,25 9
CamocrositesbHas pa6ora (CP) 0,58 21
ITepepaboTka yuebHOro MaTepuasia - -
[ToaroToBKa K MPaKTUYECKUM 3aHATHSIM 0,11 4
IToaroroBka K 1a00paTopHbIM paboTam 0,25 9
[ToaroroBka K 3K3aMeHy - -
[ToaroToBKa K MPOMEKYTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue Bubl caMOCTOSITEIbHON pabOThI 0,11 4
Buabl KOHTpOJIs
3ayger + +
JK3aMeH - -
KoHTakTHas camocTosiTeNbHas paboTa -
CaMOCTOSITEIbHO U3YUEHUE PA3JICJIOB IUCIUITNHbBI ) -
BuJ HTOroBOro KOHTPOJIA: 3auer
CemecTtp
Bun yue6HO# paboThI 2 cemecTp
3E Actp.
9.
O01mas TPyA0eMKOCTb JHCIUILTTHHbI 2 54
KonTakTHas paboTa — ayIMTOPHbIE 3aHATHSI: 1,42 | 38,25
B TOM 4YHCIIe B hopMe MPAKTHUECKON TOJTOTOBKH 0,5 13,5
Jlexiuu (JI) - -
[Tpaktuueckue 3ansatus (113) 0,47 | 12,75
B TOM 4YHCIIe B hopMe MPAKTHUECKON TOJTOTOBKH 0,25 | 6,75
Jlaboparopusie pabotsl (JIP) 0,94 | 255
B TOM 4YHCJIe B OpME MPAKTHUECKON TOJTOTOBKH 0,25 | 6,75
CamocrosiTesbHasi pa6ora (CP) 0,58 | 15,75
[lepepaboTka yueOHOro MaTepuaa - -
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[ToaroroBka kK MPaKTUYECKUM 3aHSATUSM 0,11 3

IToaroroBka K J1abopaTopHbIM paboTam 0,25 6,75
IToaroToBka K SK3aMEeHY - -
IToaroroBka K MpoOMeXKyTOYHOMY KOHTPOJTIO 0,11 3
Jlpyrue BUbI CaMOCTOSITENLHON pabOThI 0,11 3
Buabl KOHTpOJIs1 ‘
3auer + +
JK3aMeH - -

KoHTakTHas camocTosiTesbHas paboTa -
CaMOCTOSATEIbHO H3YUYCHHE PA3/ICTIOB JUCITUTUIHMHBI -
Bua uTOroBoro KOHTpoJIs: 3auer

5.2 IucuMminHbl 4acTH, GopMHPYeMoii y4aCTHHKAMH 00pa30BaTeJbHBIX OTHOIIEHHI (00s13aTeIbHbIE
BapHaTHUBHbIE TUCHUTLIMHDI)

AHHOTaNUs padoyeil MPOrpaMmMbl JUCHUNIIHMHBI
«XHMHSsI, TEXHOJIOTHS ¥ IPUMeHeHHe OMoMAaTepraioB»

1 Henap aucuMmiMHbI — TOArOTOBKAa OOydaromuxcs B 0OakanaBpuaTe K BBINOJHEHHUIO HAY4YHO-
HCCIIEIOBATEIBCKON U TEXHOJIOTUYECKON paboTHl B 00J1aCTH OMOMATEpHAaJIOB.

2 B pe3yabTare N3y4eHHs JMCUUILIHHBI 00yYAIOIIUICS 10JIKEeH

Obaadoame cNeRyONMMU KOMITETEHITUSAMYU U HHIUKaTopamu ux goctwkenus: [1K-2.1; T1IK-2.2; TTK-
5.1; IIK-5.2; TIK-5.3; TIK-6.1; I[1K-6.2; T1IK-6.3
3nams:
- 006nacTu npuMeHeHus OnoMaTepHuaos,
- CBOICTBa OMOMATEpPUAJIOB, IMO3BOJISIONINE TOMyYaTh HA MX OCHOBE M3JICNHS W IMPErapaThl, OTBEYAOIINE
TpeOOBaHUSM, MIPEABSIBIIEMBIM K HUM,
- METO/IbI MTOTy4YeHUs OMOMaTEPHUAIOB C 3aJaHHBIMU CBOMCTBAMH.
Ymemy:
- COCTaBJISITh MTPOTOKOJI TIOJIYYCHHSI OMOMAaTEepUasoB C 3aJJaHHBIMH CBOMCTBAMU
- HCCIIeIOBaTh CBOWCTBA OMOMAaTEpPHAaIOB.
Braoems:
- 3HaHUSIMH B 00JIACTH XMMHUH, CBOMCTB, TEXHOJIOTUU U 00acTel MpUMEHEHUs1 OMoMaTeprasoB.

3 KpaTkoe coaep:kanue QU CHUNITUHBI
Pa3nen 1. 3nauenue ob6actu OuomarepuanoB. Cratuctuieckue naHubsie 00 odaactu 6uomarepuanos. Ee
3HAYCHHE JIJIs1 HAYK U TEXHOJIOTUH 0 ku3HU. Pa3BuTne oOpazoBaHus B 00JacTH OMOMAaTeprasoB.
Bakneiimue neyatHble U3AaHUS B 9TOM 0OACTH.
Pa3nes 2. OcHoBHBIE 00/1aCTH IPUMEHEHUs OMOMAaTepPUAJIOB.
[TepeuncnsaroTcst 061acTH MpUMEHEHUsI OoMaTepUaIoB — MaTepPHAIOB JJIsl CO3/IaHUS UMILIAHTATOB,
MaTepHaJioB B OMOJIOTHYECKH aKTHBHBIX CHCTEMaX, OMOMHKEHEPHBIX MPOIIECCaX, PA3AeIUTEIbHBIX METOaX,
MaTepuaioB JUIs U3ICTUI, IPUMEHIEMBIX BHE OpraHU3Ma, OMOAeTpaIupyEeMbIX MaTepHUaIoB OOIIETO
Ha3HAYCHHS.
Paznen 3. TepmunoJiorus B 06J1acTu 6MoMaTepuasioB. 3HaUYCHUE OHATHI OMOMaTepHabl,
OuoJorMUecKre MaTepHualbl, OMOJOrHYecKasi HEUTPabHOCTh, OMOCOBMECTUMOCTh, OMOpEeaKIIMOHHAS
CIOCOOHOCTH, OMoAeTpagaIys, ONoIeCTPYKIIKS, TeMOCOBMECTUMOCTh. IMIaHTAThI, SHIOMPOTE3HI.
[Ipumepsl.
Paznea 4. [lotnMeps! B cO31aHNH MMILIAHTATOB. UMIIaHTATBI B CepPeYHO-COCYAUCTOH cHCTEeMe.
Hcnonp3oBanne 6oMaTepraioB B CO3JaHUH SHAOMPOTE30B COCYA0B, CepIa, IEBOTO KeTyJouKa cep/ua,
CUCTEM BCIIOMOTATENHHOTO KpoBooOparienus. [Ipumepsr.
Paspnen S. [lonumeps! B CO30aHMH MMILIAHTATOB. UMIUIAHTATBI B KOCTHOM cHCTEeMe. DHIONIPOTE3bI
CycTaBOB (Ta300eApeHHBIH, KOJICHHBIH, TOKTEBOM, MJIEUEBOI ), INIOCKUX KOCTEH, TpyOUaThIX KOCTEH.
Kocthsb1ii nemer. [Ipumepsr.
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Pa3nen 6. [lonumepsl B cO31aHMH MMILIAHTATOB. UMIIaHTaThI, 3aMelaoNIie MATKHE TKAHH.
Martepuainsl A1 CO3/1aHUs TPYAHBIX IPOTE30B. BCIIeHEHHbIE MaTEepHalIbl AJIs 3aMEIICHUS MATKUX TKaHEH.
Kiten nns cknenBaHus MATKUX TKaHEH. DHAONPOTE3bI CBSI30K U cyXoxwinil. lIloBHbIE MaTepuansbl.

Paszgea 7. [losimMepsbl B CO31aHMH UMILIAHTATOB. UMIJIAHTATHI B CHCTEMAaX OPraHOB YyBCTB.
HckyccTBeHHBIN XpyCTaUK, MaTepUaibl AJI 3aMELIEHHUS pOrOBUIIbI, MaTEpUaibl AJIs 3aMELICHUS CIE3HbIX
MPOTOKOB. Martepuaisl Jisl onepanuii B HepBHOU cucteme. [Tpumepsr.

Pa3nea 8. [losmmMepsl B JiekapcTBeHHBIX cucTeMax. CHCTeMBbl ¢ XMMHYECKH HeCBA3aHHBIMU
JIeKapCcTBeHHBIMU BelecTBaMu. JlekapcTBeHHbIE (POPMBI — TaOJIETKU, KaICyJIbl, I€KapCTBEHHBIE IJICHKH,
MUKPO- 1 HAHOYACTHULIBI.

Pa3nen 9. IloimMepsl B JieKapcTBeHHBIX cucTeMax. CHCTeMBbl ¢ XMMHYECKH CBSI3AHHBIMH
JIEKAPCTBEHHBIMM BellecTBaMH. MeTo/1bl CBA3bIBAaHUS_JIEKAPCTBEHHBIX BEILIECTB C MOJIUMEPHBIMU
HocuTeasiMu. CUCTEMBI C KOHTPOJIUPYEMBIM BbIIEJICHUEM aKTUBHOTO BelecTBa. [Ipumepsl.

4 O0bem yueOHOH TUCHMILINHBI

Cemectp
Bceero
Brx yue6HoH paboTs: 5 cemecTp 6 cemecTp 7 cemectp
3E Axan. 3E Axan. 3E Axan 3E Axan.
q, q, . 4. q,
OO611ast TpyA0EMKOCTh JTUCITUTUIHHBI 18 648 8 288 5 180 5 180
KonrakTHas padora — ayiuTopHbIe 533 | 192 | 1,78 64 178 | 64 1,78 64
3aHATHSA:
Jlexiuun 2,67 96 0,89 32 0,89 32 0,89 32
ITpaktrueckue 3ansatus (113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTrosiTesbHasi padora 11,66 | 420 | 6,22 224 3,22 | 116 2,22 80
KonrtakTHasi camocTosTebHast pabota 0,4 0,2 0,2 2,22
CamocrosTenbHOe n3ydenue paszaenos | 11,66 4196 6,22 2238 3,22 115.8 80
THACIIATUINHEL
KonrtaktHas pabora — 1 04 0,4
MTPOMEXKYTOYHAS aTTECTAIIUS '
IToaroroBka K 3K3aMeHy 356 35,6
By HTOroBOro KOHTPOJIS: 3auer 3auer JK3amen
Bcero Cemectp
Bi yuc6Hoi paGoTs! 1 cemectp 2 ceMecTp 3 cemectp
3E Actp. 3E Actp. 3E Actp 3E Actp.
q, q, .. q,
O61mas TpyA0eMKOCTh 18 486 8 216 5 135 5 135
IACIATUINHEL
KounrakTHas pa6ora — 5,33 144 1.78 48 1,78 48 1,78 48
ay/INTOPHbIE 3aHATHS:
Jlexnuu 2,67 72 0,89 24 0,89 24 0,89 24
[Mpaktuueckue 3ausaTus (I113) 2,67 72 0,89 24 089 | 24 0,89 24
CamocrosiTesibHas padora 11,66 315 6,22 168 3,22 87 2,22 60
g;;;:;THaﬂ CaMOCTOSITEIbHAS 0.3 0,15 0,15 2,22
11,66 6,22 3,22
CamocrosiTenbHOE U3yUEeHHE 3147 167,8 86,85 60
pa3aesnoB AUCUUTUIAHBI 5
KonTaktHas padora — 1 0,3 0,3
MTPOMEXKYTOYHAS aTTECTAIIHS
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[ToaroroBka k 3K3amMeHy 26,7 26,7

By HTOroBOro KOHTPOJIS: 3auer 3auer JK3amen

AHHOTaNus padoyeil NPOrpaMmbl AUCHUNIIHHBI
"MarepuaJioBeieHue 1J1s1 TOHKOT0 OPraHN4ecKoro cuuresa'

1. Leap QuCHMITMHBI — IPUOOPETEHHE CTYICHTAMU 3HAHUH, HEOOXOAMMBIX JUISI CAMOCTOSITEIHHOTO PEIICHUS
BOIPOCOB, CBSI3aHHBIX BBIOOPOM MaTepuajoB OOOPYHOBAaHUS MPEANPUATUN TOHKOTO OPraHUYECKOro
CUHTE3A.

2 B pe3yJbTaTe U3y4YeHHUs JUCHUILIMHBI 00yYAIOIIUIICA 10JIKEH:

Obnadoamye cnenymUMUA KOMIETSHIIMSIMU U HHIAUKATOPAMH UX JOCTH)KCHUS:

VK-2.2; VK-2.4; YK-2.10; ITIK-2.1; I1K-2.2; TIK-2.3.

3Hamy:

- KJ1accu(puKaIuio, CTpyKTypy, COCTaB U CBOMCTBA MAaTEPHAJIOB, UCIIOIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHSIX
TOHKOT'O OPraHMYeCKOT'0 CHHTE3a,

- MapKHUPOBKY MaTE€pUaJIOB, UCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHUSAX TOHKOTO OPTaHUYECKOTO CHUHTE3a,
10 POCCUMCKUM CTaHAapTaM;

- OCHOBHBIC KOHCTPYKIIMOHHbIE U (PYHKIIMOHAJIbHBIE  MaTEpHaNbl, MPUMEHsAEMble B OOOPYIOBAaHUU
HNPEANPUITHI TOHKOTO OPraHUYECKOT0 CUHTE3a;

Ymems:

- palMOHAIBHO MOA0OpaTh KOHCTPYKLHMOHHBIA  MaTepuan Uil XHUMHUKO-TEXHOJOTHYECKOIo Ipoiiecca
(peakTopa, anmapara, MallluHbl) C YY€TOM METOJIOB 3aIIUTHI OT BO3MOXXHOTO BO3/IEHCTBHS TEXHOJIOTUYECKON
Cpenpbl;

Braoems:

- METOJaMHU OIpEJEJCHUs CBOWCTB MaTEpUaIOB, UCIIOJIB3YeMBIX, B YAaCTHOCTH, B TEXHOJIOTHUSIX TOHKOTO
OpPTraHn4YeCKOro CMHTE34,

- JaHHBIMU JJI1 TPUHATUS KOHKPETHBIX TEXHHUYECKHX pEIICHUH Mpu pa3paboTKe TEXHOIOTHYECKUX
MPOIIECCOB TOHKOT'O OPTaHWYECKOTO CUHTE3a C TOYKU 3PCHUS TEXHUKO-DKOHOMUYECKOW 3(PPEeKTUBHOCTH
9KOJIOTHYECKOH 06e30MacHOCTH.

3. KpaTkoe coaepskanue Iy CHUNIHHbBI

Pa3nen 1. Beenenune. @U3HKO-XMMHUYECKHE OCHOBBI MAaTEPHATOBEIeHUS

MarepuanoBeneHrne Kak Hayka: IIeNd, 3aJadyd W 3HaueHue AucHUIUmMHBL OOmue TpeOoBaHuUs,
MpEeAbSIBIISIEMBbIE K MaTeprajaM B 3aBUCUMOCTH OT YCJIOBHI WCIIOJIb30BaHUS WJIU dKCIUTyaTanuu. Passutue
HayKH O Marepuanax. Poib pycCKMX y4eHBIX B pa3BUTHM HaykH. JloCTHXKeHHs B 00JIACTH CO3JaHMs HOBBIX
MaTepHaIoB, TEXHUKO-IKOHOMUYECKast 3 (HEKTUBHOCTh UX NMPUMEHEHHUsI. 3HaU€HWE MAaTepUaJIOB B Pa3BUTUU
XUMHUKO-TEXHOJOTHYECKHIX MPOIECCOB U 00eCNeUeHUN UX 0€30MacHOCTH.

OCHOBHBIE TIOHSTHSI O CTPOCHHH, CTPYKTYpe M CBOMCTBAX MaTepHayioB. MeToAbl U3YUYEHUSI CTPYKTYPHI U
CBOMCTB MaTepHUasoB.

Crtpoenue matepuasioB. OCHOBHBIE THITBI KPUCTAIUTMYECKUX pemieTok. Kinaccudukanus KprucTaaioB 1Mo
TUTIAM CBSI3U. AHU3OTPOMHS CBOUCTB KpUCTAIIOB. CTpOeHUE peaTbHBIX KpUCTaIoB. JeheKThl peadbHbIX
KPUCTAJUIOB U UX BJIMSTHUE HA CBOMCTBA METAJUIOB U cIiyiaBoB. CBOMCTBA Auciokanuii. [uarpamma
«IJIOTHOCTH J1e(heKTOB-MIPOYHOCThY. KpucTannu3zaius MeTasioB U crutaBoB. CaMOnpou3BOIbHAS
Kpuctaum3anus. Hecamornpon3BosbpHas KpucTamum3aiisa. AMophHbIE MaTepruaibl. AJTIOTPOTTHIECKUE
MpEBpAIlCHHS] METAJIOB.

CaoiictBa MmarepuanoB. Ilokazatenu cBoiictB. Knaccudukanus cpoiictB. Mexanudeckue, (usndeckue,
XUMUYECKHE, IKCIUTyaTallMOHHbIE M TEXHOJIOTMYECKHE CBOWCTBa MarepuainoB. [lokazaTenn MeXxaHMYeCKHX
CBOMCTB, OMpeesieMble MPU CTaTUYECKUX HCIBITAHUSIX HAa pacTshHKeHHUE W M3Tru0. MeToasl ompeneneHus
TBepJOCTH MarepuanoB. l[lokazarenu MexaHMYECKUX CBOWCTB, OIpeAesseMble MpU JAUHAMHUYECKUX U
[AKJINYECKUX UCTIBITAHUSX.

OcHOBBI TeopuHu CIIaBOB. JluarpaMMbl COCTOSIHUSI CIUIaBOB. TepMuHBI U ompeaeneHus. Juarpammbl —
«cocTaB-cBOWCTBO». (Pa30BbIil COCTaB CIJIABOB. 3aBUCHMOCTh MEXIY CBOWCTBaMHU CIUIABOB M THUIIOM
nuarpammbl coctostHus. [Ipasuno H.C. Kypnakosa.
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Pa3nesa 2. Metanimveckue MaTepHaJIbl

2Kene3o u criaBbl Ha ero ocHOBE. Ctanu u 4yryHsl. JKene30yriepoaucThie criaBbl. CTPYKTYpBI CILIABOB
Kene3o-yriaepos. JluarpaMMel COCTOSIHUS KeTe30-11eMeHTUT. KOMIOHEeHTHI, (ha3bl U CTPYKTYpHBIE
COCTaBJISIFOLIUE CTajei U OeNIbIX YYTyHOB.

KoHcTpykunoHHbIE METaJUIMYECKHE MaTepHalibl. Y TIIEPOUCTHIE U JIeTUpoBaHHbIe cTanu. Kinaccudukarms
CTaJleH, orpe/ieJieHHe MOHATHUS KauecTBa cTau (TpedoBaHUs K KauecTBY). BiusHue yriepona u
IIOCTOSIHHBIX (TEXHOJOTHYECKHX ) IPUMECEH Ha KaUeCTBO CTaJIM, METO/Ibl YJIyUIIEHUS Ka4eCTBA CTaIN
(moBbIIIEHUE ee KOHCTPYKIIMOHHOM MTPOYHOCTH). BiusiHue Ierupyrommx 3J1eMEeHTOB Ha CBOMCTBA CTAJH.
Kouncrpykuuonnsie cranu. MucTpyMmenTanbhble ctanu. Kimaccudukamnus yriepoaucTbiX U JeTHPOBaHHBIX
ctasieii. MapkupoBka ctasieit HyryHsl 1 TBepble ciuiaBbl. CBOICTBa U Ha3HaueHHe yyryHa. [Ipouecc
rpadutuzanuu. YyryHsl cepble, 6enble, KOBKUE, BBICOKOIPOUHBIE, UX CBOWCTBA, 00J1IaCTh MPUMEHEHUS,
MapKUpOBKa.

Tepmuueckas o6padoTka. Teopus u mpakTHKa TEPMUUYECKONW U XUMHUKO-TEPMHUUYECKOI 00pabOTKN METaNIOB
u cruiaBoB. Ipyupona, MeXaHu3M U yCI0BHS IPOTEKAHUSI CTPYKTYPHBIX MTPEBPALLEHUH B cTainu. Bubl
TepMUYEeCKON 00paboTku ctasu: oTxuT [ u Il posa, MOJHBIN U HEMOJIHBIN OTXKUT, HOPMaIU3allns, 3aKaIKa,
OTITyCK. 3aKaJTMBAeMOCTh U IPOKAIMBAEMOCTbH CcTasell. BiusHue tepMudeckoit 00paboTKi Ha
MEeXaHUYEeCKHe CBOMCTBA cTanu. PU3NYeCKUue OCHOBBI XMMHUKO-TepMUuueckoi o0padoTku. Juddyznonnoe
HACBILIEHHUE [TOBEPXHOCTH CTAJIM HeMeTallilaMu. Busibl v criocoObl ieMeHTaluu. A30TUPOBaHUE CTaJIH.
Huddysunonnas merannuzanus. oHHAas XUMHUKO-TepMUYecKasi 00padoTKa.

L{BeTHBIE METAIIBI U CILIABBI HA UX OCHOBE. O0IIas XapaKTepUCTUKa U KiIacCU(pUKaIUs
MEJHBIX CIuIaBoB. JlaTyHu, OpOH3bI, MeIHO-HUKENEBbIE ciuiaBbl. OOIIas XapaKTepucTUKa
AIIOMUHUEBBIX  CIUIaBOB.  [lebopmupyemble  aqlOMHMHHEBBIE  CIJIAaBbl,  JIUTEHHbBIC
aIIFOMUHUEBBIE CIUIaBbl. OOIIas XapakTepUCTUKAa MarHUeBbIX CIUIaBoB. Jlepopmupyembie
MarHveBbI€ CIUIABBI. JIWTElHbIE MarHWEBbIE CIUIABBl. THUTAaH M CIUIaBBI HA OCHOBE TUTAaHA.
BnusHue nerupyrommx 3JIEMEHTOB Ha CTPYKTYpY M CBOWCTBA THTAHOBBIX CILJIABOB.

bepwimuii 1 cIutaBel Ha €10 OCHOBE. TyromniaaBKue METAJIIbI M CIUIABBI HA UX OCHOBE.
[TopourkoBsie MeTaIITMUECKUE MaTeprabl. MaTtepraibl ¢ 0COOBIMU JIEKTPUIECKUMHU CBOHCTBAMHU.
Pa3nes 3. OcHOBBI KOpPO3uH MeTALIOB. IIpMHIMIIBI 1 METOABI 3AIUTHI OT KOPPO3HH.

OcHoBHbIE TPUYNHBI KOppo3uu MeTaiuioB. [Tokazarenu kopposuu. Knaccuduxaryss Koppo3HOHHBIX
npoueccoB. Xumudeckas kopposus. ['azoBas koppo3us. Koppo3ust B JKUIAKOCTAX — HEIEKTPOJINTAX.
OnexTpoxumuueckas kopposus. Kuneruka snektpoxumuyeckoit kopposuu. Kopposus meramios B
YCIIOBUSX TEXHOJIOTMYECKUX CPEJl XUMUYECKUX IPOU3BOJICTB.

[IpyrHOHAIIBL ¥ METOIBI 3aIUTHI OT KOPpOo3uH. KOPpO3MOHHOCTONKHE METAIIINYECKNAE U HEMETAJUIMYECKUE
MaTepHaibl. MeTo/ bl 3alMThl MAIIMH U allapaToB XMMUYECKHX MPOU3BOJICTB OT KOppo3uu. IHrnuOuTops
KOPpO3UH. DIEKTPOXUMHUYECKas 3alIUTa. 3aUTHbIE TOKPHITHSI.

Pa3nes 4. Hemerannudeckue MaTepuabl

Matepuassl Ha OCHOBE BBICOKOMOJIEKYIISIPHBIX coequHeHniH. CTpoeHne U CBOMCTBA IOJUMEPOB.
TepMopeakTUBHBIE U TEPMOILIIACTUUHBIE NTOJIMMEPBI. CTpoeHue 1 cBolcTBa r1actmMacc. OCHOBHBIE
Pa3HOBUAHOCTH ITPOMBILIUIEHHBIX IIOJMMEPOB U Iu1acTMacc. ['a30HaroMHeHHbIE M1JIaCTMACCHI.
Oco0eHHOCTH CTPOEHUS, CBOMCTBA PE3MHOBBIX MaTepuasioB. Pe3uHbl 00111ero Ha3HAuYeHUs, CIIeIaIbHbIe
pe3uHbI U 00JaCTU UX IPUMEHEHHUS.

Jlakokpacounbie MaTepuaisl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, rpyHTOBKa, IITIATIEBKA.
Kepamnueckue matepuanbl. KOHCTpYKIIMOHHAS, HHCTPYMEHTAIbHAS. M TEXHUYECKAS] KEPaMHUKA.
Heopranuueckoe crexno. Knaccudukanus cTekos o Ha3Ha4eHUIo U 06JacTu npuMeHeHus. CUTaslIbL.
I'padut. AcOect. CBoiicTBa B 00IACTH MPUMEHEHHS.

CMmazouHble Maciia, INIACTUYECKUE CMA3KHU, TBEP/bIE CMa304HbIE MaTeprabl. CMa304HO-OXJIAKIA0IINE
KUJKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAJIBL.

AHTU(DPUKINOHHBIE METAJUIMYECKHE U HEMETAJUINYECKUE MaTepHalIbl.

Komnosunmonnsie matepuaisl (KM). OOmmias xapakTepucTika KOMIO3UIMOHHBIX MaTepuanoB. JucnepcHo-
ynpoueHHbie KM, ciouncteie KM, BonokaucTeie KM. KoMo3uimonHbeie MaTeprualibl Ha METAINTMYECKON U
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HeMmeTaunueckoi ocHoBe. CAII (criedeHHble allFOMMHHUEBBIE TOPOLIKH). APMHUPOBAHHBIE MIOJIMMEPHBIE
MmarepHaisl. Kepamuueckne KOMIIO3UIIMOHHBIE MaTepUabl. YTIIEpOAHbIE KOMIIO3UIIMOHHBIE MATEPHUAIbI.
[ToHATHS O HAHOTEXHOJIOTUAX, HAHOMaTepHaiax. buomarepuasl.

Pa3nes 5. JxoHOMHMYecKkH 000CHOBAHHBIH BbIOOP MaTepHaIoB.

Bb100p KOHCTPYKIIMOHHBIX MaTEpUaIOB 1151 KOHKPETHOTO TEXHOJIOTMYECKOro npolecca. Beioop
MaTepHaJIoB il 000PYJOBaHUS MPEANPUIATAN TOHKOTO OPTraHUYECKOTro cuHTe3a. Kpurepuu u anroputm
BbIOOpa KOHCTPYKIIMOHHBIX MaTepUaIOB. DKOJIOIMYECKHE U SKOHOMUYECKHE acleKThl BHIOOpa MaTepHaIoB U
3alIUThl MATEPUAIIOB OT KOPPO3UH.

4. O0beM y4eOHOM JUCHUIJIMHBI

O0beM QUCIUAIIINHEL

Bunbr yueOHOM paboThI

3E || Akan. u. || Actp.u.
OO01masi Tpy10eMKOCTh JMCUMILIMHBI 110 Y4e0HOMY ILUIaHY £ 108 81
KonrakTHasi paboTa - ayiuTOpHbIE 3aHATHSL: 0,9 32 24
Jlexmum (JIek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 o7
KoHTakTHas camocTosTenbHas paboTa 0,2 0,15

2,1
CaMOCTOsATEIbHOE H3YUYCHHUE Pa3JICJIOB JUCITUILUIHHBI 75,8 56,85
Buj kouTpoas: 3auer

AHHOTANUsA padoyeid MPOrpaMMbl JUCUUILIIMHBI
«JIaGopaTopHbIii NPAKTUKYM [0 OPTaHUYECKOH XUMUMN»

1 Henap aucHMIIMHBI — [PUOOpETEHUE CTYAEHTAMHU OCHOBHBIX 3HAHMM M HaBBIKOB JJIs
OCYLIECTBJICHUS CUHTE3a OPraHUYECKUX BELICCTB.

2 B pe3yabTare N3y4eHHs JMCUUILIHHBI 00y4AIOIIUICS 10JIKEH
Obnadams cleqyrONMMU KOMIIETEHIIUSIMHU U UHAUKatopamu ux goctwkenus: VK-1.1; YK-1.4; VK-

15.

3nams:

—TEXHUKY 0€30ITaCHOCTH B J1a00paTOPUN OPTAaHHMIECKON XUMHUH;

—TIPHUHIIUTIEI 0€30TTaCHOTO O0pAIIEHUS C OPTaHUICCKUMU COSAMHCHHUSIMH,

—METOIBI U BUIBI XpoMaTorpaduu I OMPECIICHUS] COCTaBa PEAKIIMOHHON CMECH;

—TCOPETHUECKHE OCHOBBI CIIOCOOOB BBIJICIICHHUS, OUUCTKU M HICHTU(UKAIINN OPTAHHYECKUX BEIIECTB;

—JKCIIEPUMEHTABHBIC METO/bI MPOBEJACHUS OPTAaHWYSCKHUX PEAKIUU, MPOTEKAOIINX 10 Pa3INIHBIM
MEXaHU3MaM;

—OCHOBHBIC 00IITE METOMKH B3aUMHOU TpaHCHOPMAITUH KITACCOB OPTAHUUYECKUX COCAMHCHHU.

Ymems:

—IPUMEHATh TEOPETUYECKUE 3HAHUS U DKCIEPUMEHTAIIbHBIE METOJbl MCCIEIOBAaHUS OPraHUYEeCKOU
XUMHH [IPU peIIeHIH MPo(hecCHOHATEHBIX 33]1a4;

—chopmynupoBaTh TpoOIEMy U OOOCHOBATH BBIOOP TPHOOPOB M IKCIMEPUMEHTATHHBIX METOJIOB
WCCJICIOBAHMSI, TIOCTABHUTh LIETH U 3a/1a4l U HAMETHUTbH IMYTH UX JTOCTHKECHUS;

—CHHTE3UPOBATh COSAMHEHMSI 110 MPEJI0KEHHON METOIHKE;

—TIPOBECTH BBIJCIIEHNE W OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU 1O
OpPTaHHYECKON XUMUHU;

—BBIOMPATh PAIlMOHATBHBIN CIIOCOO BBIICIICHUS M OYMCTKH OPraHUIECKOTO COCTMHEHUS;

—TPEJCTABIATH JaHHBIE JTA0OPATOPHOTO HCCIEIOBAHUS B BUE TPAMOTHO O(OPMIICHHBIX METO/IHK;

—TPOBOJUTH AHANU3 ¥ KPUTHYECKH OIICHUBATH MOJYyYEHHBIC dKCIIEpUMEHTANIbHBIE JaHHbBIE, 000011aTh
U JieJIaTh 000CHOBAaHHBIC BBIBOJIBI HA 0a3¢ MPOBEJAEHHBIX OIBITOR;

—BBIOpaTh Crocod UAEHTU(UKALUYA OPTaHUYECKOTO COEIMHEHHUS.

Braoems.:
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—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOAOB OPraHMYECKOM XUMHUHM JUIsl PEIICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

—JKCIIEPUMEHTAIILHBIMU METOIaMHU IIPOBEAECHUS OPTaHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU MIACHTH(PHUKAINN OPTaHUUECKUX COCTUHEHUI

—npueMaMu 00pabOTKHU M BBIICTICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAaHHUSAMH OCHOBHBIX 3aKOHOB OPraHMYECKOM XHUMHUHU [UI1 COACPKATEIbHOM WHTEpIpETaluu
IIOJIYYEHHBIX DKCIIEPUMEHTAJIbHBIX PE3YJIbTATOB.

3 KpaTkoe coaep:xaHue JUCHUNIHHBI

Pazoen 1. «llpasuna u memoovt pabomol 8 1a6OpaAMoOpuL OP2AHULECKOU XUMUUY

1.1  IlpaBuna 6e3o0macHOi paboOTHI B 1aOOPATOPHH OPraHUIECKONH XUMHUH

besomnacHbie premsl U npaBuiia padoThl B 1a00paTOpuu OpraHMuYeCKON XUMHUU.

1.2 Meroasl paboThl B 1a00paTOPHH OPraHUIECKON XUMHUH

O6mue wmeronbl paboThl B jnaboparopuu opranudeckoil xumuu. HarpeBanue. OxiakIeHHeE.
[IepememuBanue.

1.3  JlaGopaTtopHas mocyaa, 000py10BaHUE U MPUOOPHI

[locyna, Hanbonee yacTo npuMeHsiemast B abopatopun. [IpuOops! I onpeneneHus TeMIepaTypsl
miaBiaeHus. Becbl. Tepmomerp. PotopHsiil ucmapurens. Pedpakromerp.

Paszoen 2. «Memoowvl udenmughuxayuu, ouucmru u gvloeeHUss OP2AHULECKUX COeOUHEHULLY

1.1  Xpowmarorpadus

WnenTudukanys opraHn4eckux BELIECTB IMOCPEICTBOM pa3iuyHbIX BuAOB xpomarorpaduu (TCX,
xpomarorpadus Ha Oymare, wnoHooOMeHHas xpomartorpadus, BDIXX). IIpumenenne TCX mis
UJCHTU(QHUKAIIMA OPraHUMYECKUX COEIMHEHMHA. AJCOpPOEHTHI U UIIOEHTHI, ucnoib3dyembsle B TCX. Bribop
amoeHTa. OOHapyxenue BemiectB. OOHapyxenue BemiectB. Koadduument ynepxusanus. KoapduumeHnt
pactipenenenus. Pabora ¢ kanuuisipamu.

1.2 MerTo/1bl OUMCTKH KHAKUX BellecTB. [leperonka

OKcTpakuus, Uid W3BJICUYEHUS (BBLACICHMS) OPraHUYECKOIO BEIIECTBAa M3 BOJABL. ODKCTpakUus C
IIOMOIIBIO JEJIUTEIbHON BOPOHKH. BhIcylMBaHue 5KCTpakTOB ocymureneM. Ileperonka. Buael neperonku
(ppakmonHa, BakyyMHasi, IEperoHKa ¢ mapom, npu aTMocepHOM AaBlieHUH). BbICyMBaHue UAKOCTEH.
Ocymrenu. OmnpeneneHue TeMmoepaTypbl KUIEHMs U KodpduuueHta mnpenomieHus. DOpakiMoHHas
neperonka. Pa6ora ¢ ¢punbTpoBaibHOil Oymaroit. OTroHKa pacTBOPUTEIIS.

1.3 Meroabl ounCTKU TBEpAbIX BewecTB. [lepekpucramimzanus

Metoapl OYMCTKM TBEpAbIX BemlecTB. Bosronka (cyomumanus).  Temmeparypa BO3TOHKH U
TeMmreparypa IUIaBJIE€HUsS, BO3TOHsAMOIIerocs BemiectBa. [IpubGop s BosroHku. IlepeocaxneHue.
Iepexpucrammmzanus. Otanel nepekpucraumsanuu. [lonbop pactBopurensa. HacbleHHsIN pacTBOp.
['opsiuee ¢uibTpoBaHue, BakyyMHas ¢uibTpanus. OnpeneneHue TeMIeparypsl IUIaBieHus. Temmeparypa
IUTABJIEHUS CMEIIaHHOM MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeOuHeHui»

3.1 CuHressl

[enu 1 3aaum SKCIIEpUMEHTa B OPTaHUYECKOM CHHTE3e. TeopeThuecKre OCHOBBI Ipoiiecca. Beidop
ycrnoBui peakiuu. Pacuer cuHTe3a. OOmue mnpaBuia MOATOTOBKM M TPOBENEHUs CHUHTEe3a. TexXHuKa
oe3onacHoctu. [IpubGop nns mpomeaeHust cunrtesa. [IpoBenenue ombitTa. KOHTpombh 3a X0IOM peakiivu.
Broinenenue, ounctka W aHanu3 nOpoAaykTa. CHHTE3bl BEIIECTB pPA3JIUYHBIX KIACCOB OPraHUYECKUX
coequHeHui. [IpoBeneHne 3KCrepuMeHTaIbHBIX METOJ0B UCCIEOBAHMS PEAKIIUH.

[IpoBeaenue peakuuii, IpOTEKAIOUIUX 10 MEXaHU3MAM:

- HyKJICO()UITHOTO 3aMEIICHHS — CHHTE3 TaJOTeHaIKaHOB;

- HYKJICO(QWIHHOTO TPUCOEAUHEHUS — CHHTE3 CIOXKHBIX 3()HUpPOB KapOOHOBBIX KHCIIOT, aMHJIOB
KapOOHOBBIX KHUCIIOT, a30TCOACPIKAITUX AJIbJIETHIOB U KETOHOB;

- 2JEKTPO(MUIBLHOTO 3aMEUICHUSI B apOMATUYECKOM PSIy — peaKklUd HUTPOBaHUs, OpPOMHpOBAHMUS,
Cynb(UpPOBAHNUS;
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- peakuuii AMa30TUPOBAHUS U A30COUYCTAHHUS,
- peakIuii OKUCICHUS (CHHTE3 aleToHa, 1,4-0eH30XnHOHa, OCH30MHOW KUCIIOTHI) U BOCCTAHOBJICHUSI.

4 O0beM yueOHOM TUCUMILIUHBI.

O0BbeM JUCHUIIINHBI
Bup yueOHoii padoTbl Axax, | Acip.
3E
4. 4.
OO0mas Tpy10eMKOCTh THCIHILIHHBI 5 180 135
KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHSI: 2,22 80 60
Jlexknuu - - -
[IpakTuueckue 3anstus (I113) - -
JlabopaTopHsie padoTsl (JIP) 2,22 80 60
CamocrosiTesibHas padora 2,78 100 75
KonTakTHas camocrositenbHas paboTa 0.4 03
(AmmK u3 VII ons 3au / 3au4 ¢ oy.) 578 ’ '
CaMocTosTenbHOE N3yUeHUE Pa3/IeToB TUCIUILUIUHEI (iU Opyeue ’
. 99,6 74,7
BUObL CAMOCMOSIMENbHOU pabombt)
Buja uTOroBOro KOHTpOJIS: 3a4éT C OmeHKoM

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«HCcTpyMeHTA/IbHbIE METO/IbI XUMHY€ECKOT0 AaHAIN3a B TEXHOJOTHH TOHKOI0 OPraHu4ecKoro
CHHTEe3a»

1 Heap AMCOMIUIMHBI — TIPHOOpETEHHE OOYYAOIIUMUCS 3HAHWA M KOMIICTCHIIMHA 10 OCHOBHBIM
rpynnaM HHCTPYMEHTAIbHBIX ((PU3UKO-XUMUYECKMX U (DU3MUECKHUX) METOJOB XHMHUYECKOTO aHaln3a
(MMXA), nHanboJiee MUPOKO MPUMEHSIEMBIX B IPOMBIIIJIEHHOCTH U MCCIIEI0BaTENbCKON padoTe.

2 B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4ar0IHiCsS T0JIKeH:
Obnaoams cleqyOmIMA KOMIETSHIIMSIMA U UHANKATOPAMH HX JOCTUKECHUS:
ITK-3.1; T1K-3.2; T1K-3.3

3nameo:
— TeOpeTUUYeCcKre OCHOBBI MeTO10B UMXA;
- IpoIIeCChl (POPMUPOBAHUS AHATUTHIECKOTO CUTHAINIA B paznuyHbix UMXA;
— paccMOTpEeHHEe MPUHIIMIIOB U3MEPEHHH B CTAaHAAPTHBIX MpUOOpax;
— ocHoBbI MeTposiorun UMXA B cootBercTBuM ¢ pekomeHaanusmu NIOITAK;
Ymemn:
— TPUMEHSTh TPUOOPETEHHBIE MPAKTUYECKHE HABBIKM B MPOQPECCHOHAIBHOW JEATeTbHOCTH IS
pEIIeHUs] KOHKPETHBIX aHAIMTUYECKUX 3a]1a4;
— TPOBOJIUTH OOOCHOBAHHBIM BHIOOP METO/Ia aHANIHM3a C YYETOM Ieleil W OCOOCHHOCTEH MaHHOU
MPaKTUYECKON 3a/1auu;
— TMPOBOAUTH PACUETHI HA OCHOBE MPOBEICHHBIX UCCIICIOBAHUN;
—  TIPOBOJUTH METPOJIOTUUYECKYIO OLIEHKY PE3YJIbTAaTOB KOJMYECTBEHHOIO XMMUYECKOI0 aHajIu3a
Bnaoemy:
— OCHOBaMH METPOJOTHYECKON OLEHKHU PE3YIBTATOB KOJIMYECTBEHHOIO XMMUYECKOTO aHAJIN3a;
— MpHeMaMH UHTEPIPETALUH PE3yJIbTaTOB aHAIM3a HA OCHOBE KBAIMMETPUYECKHUX OLIEHOK;
— METOJIOJIOTUEH  HMHCTPYMEHTAIBHBIX ¥  (DU3UKO-XMMHUYECKHX METOJOB aHalu3a, IMIHPOKO
HCMOJIb3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON TPAKTHKE
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3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pa3zoen 1. CriekTpanbHbIE METO/IbI aHATIH3A

Oo6mas xapaktepuctuka ®XMA. OCHOBHBIE MCTOUYHUKHM IOTPEIIHOCTEH pe3yslbTaTOB aHalIW3a U
cnocobbl ux ouenku. OrleHka mpenena oOHapyKeHUs ¢ wucnonb3oBaHueMm ¢opmynsl Kaiizepa u
CTaH/apTHOI'O0 OTKJIOHEHMsI MUHUMAaNbHOro jaerekrupyemoro curtana no MIOITAK. Jlunelnslii auanasox
onpezenseMblx KoHIeHTpauui. CtanaapTHble o0pas3bsl cocTaBa. OCHOBHBIE aHATUTUKOMETPOJIOTHYECKUE
XapaKTEepPUCTHKH METOJOB M PpEe3yJbTaTOB aHalu3a, CIOCOOBl WX OLEHKU: TNpeAen OOHapyXeHHS,
KOA(p(UIMEHT YyBCTBUTEIBHOCTH, T'PAHUIBl JHANA30HOB OIPEAETSEMBIX COJCPKAHUM, CEIeKTUBHOCTb,
MPELU3UOHHOCTb,  MPABUJIBHOCTh,  AKCIPECCHOCTb.  Meroaabl  mpobooTOOpa,  pasielieHus U
KOHLIEHTPUPOBAHNUS BELIECTB.

Merononorus DOXMA. [IpueMbl KOJIMYECTBEHHBIX HW3MEPEHHMH (METOA  T'paayupOBOYHOM
3aBUCUMOCTH,. BHEILIHETO U BHYTPEHHET 0 CTaHAApTa, METOA 100aBOK). AHAIUTUUECKHUE U METPOJIOTMUECKUE
XapaKTePUCTUKU Pa3MYHbIX HHCTPYMEHTAIbHBIX MeToJoB. [loHsATHE 00 aTTEeCTOBaHHOW MeETOJNHUKeE.
[Tpobnemsl BIOOpa MeToa ananumza. O6o0mennsie ceenenust o 'OCT P ICO 5725 (2002).

OO01as xapakTepuCTUKa CIIEKTPaIbHBIX METOJ0B aHanu3a. Kinaccudukanus cnekTpaabHbIX METO/I0B
ananmu3a. [lomydeHne XMMHMKO-aHATUTHYECKOW HMHGOPMAIMM TPH B3aUMOJICHCTBUU 3JIEKTPOMArHUTHOTO
U3ITy4EHHUS] C BEIIECTBOM. ATOMHAasi U MOJEKYJSIpHas CHEKTpocKomusi. AOCOpOIMOHHBIE U SMUCCHOHHbBIE
METO/Ibl aHAIM3A.

ATOMHO-3MHCCHUOHHBIA CHEKTpaJbHbIM aHanu3. TeopeTuyeckue OCHOBBI ATOMHO-3MHCCHOHHOIO
CHEKTpaJIbHOrO  aHaiu3a. VcrouHuku Bo3OyxaeHHUs crnekTpoB. KauecTBeHHass XapaKTepUCTHKA
AQHAJIUTUYECKOTO cUrHana. IHTEHCUBHOCTD CIIEKTPATbHBIX JIMHUN KaK Mepa CoJiep KaHus dJIeMEeHTa B mpooe.
@DaKTOpbI, BIUAIONIME HA WHTCHCUBHOCTH CIIEKTPAIBHBIX JIMHUHA. CHEeKTpalbHbIE NMPHOOPHI U CHOCOOBI
PErUCTpallMK CIEeKTpa. paciudpoBKa IMHCCHOHHBIX CIEKTPOB M UACHTU(UKAIMS 3JIEMEHTOB IO HX
creKkTpaMm. ATOMHO-3MHUCCUOHHBIN aHAJIU3 C MHAYKTUBHO CBSI3aHHOW I1asMoil. KosnuecTBEeHHBIN aHaIu3.
ATOMHO-3MHUCCHOHHAsI (OTOMETpHs TuIaMeHu. ['a30BbIe TIaMeHa Kak BHJIbI HU3KOTEMIIEPATYPHOH IJIa3MBbI.
biiok-cxema minamennoro ¢poromerpa. Bo3aMoXXHOCTH METO/Ia U €r0 OrpaHUYeHUsI. AHMOHHBIA U KaTHOHHBIN
s dextsl. ObIaCTH MPUMEHEHHUS.

ATomHO-abcopOImonHast criekrpomerpusi. OOmas XapakTepHCTHKA METOJa W aHAIMTUYECKOTO
curnana. [lormomieHue 3M€KTPOMArHUTHOTO H3NMy4deHUsi CBOOOJHBIMH aTtomMamu. biok-cxema mpubopa.
Hcrounmku moHOxpoMatuueckoro uanyudeHus. CriocoObl aTromuzanuu npoosl. CpaBHEHHE aHATTMTUYECKHUX
XapaKTEePUCTHK METOJIOB aTOMHOM abCOpOIIMM U aTOMHOM SMHUCCHH.

AHanmuTHyeckass ~ MOJIEKYJISIpHas ~ CHEKTpOCKOmusA.  MeToabl  ONTHYECKOM  MOJEKYJSIPHOU
CHEKTPOCKONUU. XapaKTEPUCTUKA aHAIIMTUYECKOrO CUTrHaja. [loriomenue aneKTpOMarHuTHOTO U3JTy4eHuUs
MOJIEKYyJIaMH. DJIEKTPOHHBIE TIEPEXObl M CIEKTPHI MOTJIOMICHUsT MOJeKy. 3akoH byrepa-JlamOGepra-bepa.
Monsipublii ko3 ¢uiment noromenus. CrnekrpodoToMeTpuyeckuid U (HOTOMETPUUECKUH aHAIM3.
Ontumuzanys yCJIOBUM aHAIMTUYECKHX ompeneneHuid. OTkIoHeHUs oT 3akoHa byrepa-JlamOGepta-bepa.
AmnmnapaTypa s CHEKTpo- M (HOTOMETpHUECKUX H3MepeHHH. TouHOCTh pe3ynabTaToB (HOTOMETPHUUECKUX
onpeneneHuit. Juddepennuansuas Goromerpus. MeToas! crieKTpo)OTOMETPUUECKOTO TUTPOBAHHUS.

®dnyopumerpuueckuid  aHanu3. [Ipuposna  aHaIMTHYECKOro  CUTHaja  (DIyOpecUeHUMH |
dochopecuennuu. KBaHTOBBI U 3HEpreTUYecKuil BBIXOAbI. (DakTOpbl, BIMSIONIME HA HWHTEHCHUBHOCTH
dayopecuennmu. TemnepaTypHoe U KOHIIEHTPALIMOHHOE TyLIeHHE (IyopecleHIH. 3epKalbHasi CHMMETpUs
CHEKTPOB MOTJIOUIEHUs U HcIycKaHus (mpaBuio JleBmmHa). 3akoH BaBuiosa. Cxema hiayopuMeTpruiecKux
u3MepeHuil. BpiOOp mMepBHYHOrO M BTOPUYHOIO CBETOQMIBTPOB. ['pagyupoBouyHas 3aBUCUMOCTh U
KOJINYECTBEHHBIN aHAJIN3.

TypOuaumerpudeckuif U HedeloMeTpHUECKU METOoAbl aHanu3a. PaccesHue cBeTa AUCHEPCHBIMU
cucremaMu. CBsI3p ONTHUYECKOW TJIOTHOCTH JIUCIEPCHOM CHCTEMBI C KOHIIEHTpAlHUEW ONpeaensieMoro
BemecTBa. Koagduument MmytHocTu cucteMbl. TeopeTHueckue OCHOBBI TYpOUIUMETPUU U He(DEeTOMETPHH.
VpaBHenue Panes. CpaBHuTeNbHas XapaKTEpUCTHKA AaHAIUTHYECKHX CHTHAJIOB B TypOMIMMETpUHM U
Hedenomerpun. TpeOoBaHus, MpeABABIsIEMbIE K HCIOIb3YEMbIM aHATTUTUYECKUM PEAKIIUSM.

Pa3zoen 2. DnekTpoXuMUYECKHE METO/Ibl aHATN3a

OOmiast  XapakTepUCTHUKA DJIEKTPOXMMHUYECKHX METOJIOB aHajuu3a M MX KiIacCU(UKAIMSL.
Knaccudukanus 31eKTpoA0B B 3JIEKTPOXUMHUECKUX MeTo/lax aHanu3a. [lonspusyeMblie 1 HENOIsIpU3yeMble
ANEKTpobl. Vcronb3yeMble XUMHUUECKUE U IJIEKTPOXUMHUUYECKHE PeaKIiH, TpeOOBaHUs, MpeIbsIBIsIeMble K
9TUM peaknusiM. BozmoxaocTH D XMA.
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KonnyktomeTpuss M KOHAYKTOMETpUdeckoe TuUTpoBaHue. OOmas xapakTepuUCTHKa METOJa.
AHaIUTHYECKUN CUTHAJ B KOHIYKTOMETPHH. Y I€JIbHAS M SKBUBAJICHTHAS JIEKTPOIPOBOJHOCTH PACTBOPOB
anekTpoanuToB. IlonBukHOCTE MOHOB. IIpsiMas KOHAYKTOMETpUS M KOHIYKTOMETPHUYECKOE THUTPOBAHHUE.
Kpusbie tutpoBanusa. DakTopsl, BIMAIOIIAE Ha BHUJI KPUBBIX TUTpoBaHus. [IpuHumMnuanpHas cxema
YCTaHOBKM JUIsl KOHAYKTOMETPUYECKUX M3MEPEHUM, HCIOJIb3yEMbIE 3JIEKTpOJbl. Bo3MokHOCTH MeTona.
[Tpumeps! onpenenennii. BeicokoyacToTHOE TUTpOBaHKUE. Bo3MoxHOCTH MeTOA.

[loTeHunoMeTpUs U NOTEHLIMOMETPUYECKOE TUTpOBaHUE. VHIMKATOPHBIE 3JEKTPOBl U 3JIEKTPOIbI
cpaBHeHHdA. IloTeHnman osnexTpoiga Kak aHanuTU4eckuil curHail. Monomerpus. JlOHHaHOBCKMM U
TG py3uoHHbIN noTeHuansl. Kiaccudukanys HOHOCETEKTUBHBIX 3JIEKTPOI0B. Y paBHeHue Hukonbckoro-
OlizeHMaHa. MeToapl KOJMYECTBEHHBIX ONpEAENEHUNM M YCloBUA UX npuMeHeHus. llpsmas
noreHuuomerpus (pH-merpusi, nonomerpus). Bosmoxunoctu Metona. Meroxasl tutpoBanusa. OOpaboTka
KPUBBIX OTEHIHOMETPUYECKOTO TUTPOBAHUS.

Bonbramnepomerpudeckue Meronabl aHanuza. Kiaccuueckas mnossiporpadus. I[lonspo-rpammsl.
WnTepnperanus nossiporpamm. OCTaTOYHBIA W KOHAEGHCATOPHBIM TOKH. YpaBHEHHE MOJISIPOrpadUuecKoi
BosIHBI  ['eiipoBckoro-MnbkoBuua. [loTeHnuanm MOIyBONHBI KaK  KAayeCTBCHHAs  XapaKTEPUCTHKA
AQHAJTUTHYECKOTO CUTHANA. BpiOop u Ha3HayeHue nossiporpaduyeckoro ¢pona. Ipeaensusiii qudy3noHHbIH
TOK KaK KOJMYECTBEHHAs XapaKTEPUCTUKA aHAJIUTUYECKOIO CUTHaia. AMIIEpOMETPUYECKOE TUTPOBAHME.
OOmast xapakTepUCTHKa METOAAa M aHAIWTHYECKOro CHrHaia. BpIOOp yCIoBHE aMIepoMeTpHYeCKUX
n3Mepenuil. llpuHnunuanbHas cxemMa aMIepoMeTpu4ecKkoro Tutposanus. Kpuseie tutpoBanus. IIpumepst
IPAKTUYECKOI0 UCIIOJIb30BAaHUS METOAA.

Kynonomerpuueckuii METO aHaIU3a

Knaccudukanusa metooB KynoHomeTpuu. KoanuecTBo aekTpuyecTBa KaKk aHAJIUTUUECKUNA CUTHAI.
[Ipsimast  KyJnOHOMETpUS M KYyJOHOMETPUUYECKOE TUTpoBaHue. Pacder KosMyecTBa DIIEKTPUYECTBA,
3aTPAueHHOI0 Ha JJIEKTPOXUMHUYECKYI0 peakuuio. KymnoHomerpuueckoe TuTpoBaHue. Bbibop Toka
anekTponusa. IIlpuHnunuanbHas cxema yCTaHOBKHU JJIsi KYJIOHOMETPUYECKOro TuTpoBaHus. [IpakTtuyeckoe
IPUMEHEHHE METO/a. OJIeKTporpaBUMETpuyeckuil aHanu3. OOmas XapakTepucTuka MeToja U
AQHAIUTUYECKOIO CUTHAJIA.

Pa3zoen 3. Xpomarorpaduueckue METOIbI

Oo6mas XapakTepucTUKa  Xpomarorpaduyeckux METOJI0B. Teopernueckue OCHOBBI
xpomaTtorpauueckux MeToaoB. Xpomartorpamma. Ilapamerpsl ynepxkuBanusa. KauecTBeHHass u
KOJINYECTBEHHAsI XapaKTEPUCTUKH AHAJIUTHUECKOTO CHTHajla B KOJIOHOYHOH xpomarorpaduu. Pdusnko-
XUMHYECKHE OCHOBBI XpoMarorpaduueckoro mnpouecca. Knaccupukanus MeTonoB Xpomarorpapuu Mo
arperaTHOMy COCTOSIHHMIO (a3, M0 MeXaHH3My pas3feleHus M crnocody odopmieHus npouecca. CteneHb
pasneneHus U KpUTepuil cenekTuBHOCTU. Kputepmii paznenenus. OnTuMu3zanus MPOILECCOB Pa3CICHH
cmeceil BemecTB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHe Xpomatorpaduu. Csizb (opMbl
BBIXOJIHOM KPHBOM ¢ M30TEpPMOM pacrpeaeseHusl B KOJIOHOUYHOM XpoMartorpaduu. BricoTa, skBUBaneHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasaenue Ban-Jleemrepa.

lNazoxkuakoctHas xpomarorpadus. OOmas xapakTepuctuka Mmeroga. llpuHuumnuanbHas cxema
ra3oBoro xpomarorpacga. YcTpoiCTBO U Ha3HaueHue y37oB XxpoMaTorpada. TpeOoBaHus, nmpeabsBiseMble K
HENOJIBKHOM M TOJBMXHOW (Qa3am. JlerekTopsl. MeToasl HAEHTU(UKAIMM BEIIECTB B Ta30BOU
xpomarorpaduu. Mnentudukanys KOMIOHEHTOB pa3JeliieMbIX cMeceil ¢ MOMOIIbI0 Jorapu(pMUUECKUX
UHJEKCOB yaepkuBaHusa. CrocoObl KOJTUYECTBEHHOr0 aHanu3a. [IpuMepsl mpakTHYecKOoro MCIob30BaHUs
ra3oBoil Xxpomarorpaguu.

Kunkocrnas xpomarorpadus. Kiaccudukanuss MeTomoB  JKHIKOCTHOM — XpoMaTorpadui.
Ocob6ennoctu BOXKX. [IpuHuunuansHas cxema XuaKocTHoro xpomarorpada. Tunst gerekropos B BOXKX.
Kunkoctnoaacopounonnass BOXX. HopmanbHo-(pa3oBsiit 1 oOpanieHo-¢ha30Bblii BapuaHThl: COPOEHTHI,
JMIOCHTHI, paszzensemMble BemiecTBa. YpaBHeHue Hokca. Metoasl uAeHTH(UKAUMU BELIECTB H
KonudyecTBeHHOro aHanmms3a B BOJXX. Ilpumepsl  mpaktudeckoro  ucnosb3zoBaHus — BOXX.
PacnpenenurensHas OymakHas xpomarorpadus. KadecTBeHHas M KOJIMYECTBEHHas XapaKTEPUCTHKH
aHanuTH4Yeckoro curHana. O6nacth mnpumeHeHus. lenb-xpomarorpadus. IlogBukHass M HENMOABH)KHAs
¢da3pl. OOmiee ypaBHEHHE, OINUCHIBAIOIIEE IPOLECC Trelb-XpoMaTorpaduu. BoO3MOXHOCTH Tejb-
xpomatorpaduu. Ilpumepsl npakTuyeckoro ucnoib3oBaHus. MloHOOOMeHHass U MOHHas XpomaTorpadus.
TpeboBanusi, mnpeabsBIseMble K peakuusiM HOHHOro oOMmeHa. (OcoOEHHOCTH  HMOHOOOMEHHOMU
xpomarorpaduu. Koncranta monHoro oomena. Mzorepmbl noHHoro obmena. KaTHOHUTBI M aHWOHUTHI.
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Koapduuuent cenexruBHoctu. HMownast xpomatorpadus. biok-cxema wuoHHOro xpomarorpada.
Paznensroniyie 1 KOMIIEHCALIMOHHBIE KOJIOHKU. AHAIMTHYECKUE BO3MOXKHOCTH METO/A.

ABTOMaTHMYECKMM UM aBTOMATH3UPOBAaHHBIM aHanmu3. Jlpyrue Meronabl aHanusza. JIMCKpeTHBIE
aBTOMaTHueckue aHanuzatopsl. [IpuHumn neiictBusa. HempepblBHBIM HPOTOYHBIM aHAIUM3 M IPOTOYHO-
WHKCKITMOHHBIN aHanmu3. [loHsTue o0 aHanmMTH4ecKoW Mmacc-criekrpomerpuu. CyniHOCTh MeToja. AHAmu3
OpPraHUYECKUX BELECTB. DIIEMEHTHbIIN aHaN3.

4 O0beM yueOHO JUCUMIITIMHBI

O0BLeM TUCHHUILTHHEI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
q, q,

O01asi TPY10€eMKOCTh M CHUTITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHSI: 1,34 48,4 36,3
Jlexkuun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) - - -
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocTrosiTesbHasi padora 2,65 95,6 71,7
KoHTakTHas camocTosiTellbHasE paboTa

2,65
CaMoCTOsTEIbHOE H3YUYCHHE Pa3ICIOB JUCIIUILUIMHBI 95,6 71,7
Buj nToroBoro KOHTpoJIs: 3ayer ¢ OLEHKOM

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIIMHBI
«IIpoekTHpOBaHMeE MPOLECCOB U ANMNAPATOB XUMUYECKOH TEXHOJIOTHM»

1. Heab AUCHUNJIMHBI - CYIIIECTBEHHO PACIIUPHUTH, CACTEMAaTU3UPOBATH U UCIIOIH30BaTh HA MPAKTHKE
3HAHUH OCHOB THIPABIMYECKHX, TEIUIOBBIX M MAacCOOOMEHHBIX IPOIIECCOB XHUMHUYECKON TEXHOJIOTHH,
MO3BOJIAIOIIMX BBIMTYCKHUKAM OCYIIECTBIISITh HAy4YHO- HCCIIENOBATENbCKYI0 U MPAKTUYECKYI0 paboTy Ha
NPEANPUATHSX.

2. B pe3yJbTare n3yuyeHHs JUCHUIIUHBI 00yYalOIIMIiCS 10JIKEeH:

OO6nanath cneAyINMMH YHUBEPCATbHBIMUA KOMITIETCHIIUSIMU U UHANKATOPAMH MX JOCTHKECHHUS:

YK-2 - YK-2.1, YK-2.2, VK-2.3, YK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10.
YK-4 - VK-4.2.

Ob6nanath cneayoumMMi NpodecCHOHATbHBIMUA KOMIETEHIIMSIMHA U UHANKATOPAMH UX JTOCTH)KECHUS:

NK-1 - [IK-1.1.

K-2 - TIK-2.3.

3namo::

- METO/IbI pacyeTa TerI0- U MAaCCOOOMEHHBIX alMapaToB;

- OCHOBHBIE IPUHLUIIBI OPTAHU3AIUHU TPOIECCOB XUMHUYECKON TEXHOJIOTHH;

- TUIIOBBIE IIPOLIECCHI XUMUYECKON TEXHOJIOTUU, COOTBETCTBYIOLIME alnapaTbl U METO/IBI UX PACUeTa;
- METOJIBI COCTABIICHUS TEXHOJOTHYECKUX CXEM C HAHECEHUEM BCEX alllapaToB.

Ymems:

- COCTaBIIATh MaTepUaIbHBIC U TETIOBBIC OAIAHCHI /ISl CUCTEM Ta3-KUAKOCTD;

- pacCUUTHIBATh TApaMETPHI TEIIO- U MACCOOOMEHHOTO 00OPY/I0BaHUS M HACOCOB;

- noAOUpaTh CTaHAAPTHOE 000PYIOBaHUE, UCIIOIB3yEMOE B XHMUYECKON TIPOMBIIIIIICHHOCTH .
Bnaoems
- METOJIOJIOTHEH pacyeTa OCHOBHBIX MTAPAMETPOB THAPOMEXaHHUECKHX, TEIUIOBBIX U MaCCOOOMEHHBIX
IIPOIIECCOB;
- OCHOBaMH MPaBUIILHOTO MOAOOpa TEIIO K MAaCCOOOMEHHOT0 000PY/10BaHMS;

- METOJaMH COCTAaBJICHHSI TEXHOJOTMYECKHX CXeM M rpadUuecKoro H300paKeHHs OCHOBHOTO
000pyIOBaHUS.

3. Kparkoe cogep:xxanue JUCUMIJIMHBI.
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BBenenne. Pu3nko-xMMUYECKHE OCHOBBI 1 OCOOCHHOCTH YCJIOBUI MPOBEICHHS MTpOIecca pas3iesIeHUs
JKUJIKMX TOMOTE€HHBIX cMece pekTudukanuei. Onrucanne NPUHIUIAAIBHON CXeMbl PEKTH(PUKAITMOHHOMN
YCTAHOBKH HENPEPBIBHOTO AelicTBUsA. CpaBHEHHE U 00JIaCTH MPUMEHEHHS HACaJOYHBIX U TapesbyaThiX
KoJI0HH. [locTpoeHre paBHOBECHON JTMHUU HA OCHOBE MOJTYYEHHBIX WHNBUYAIbHBIX 3a/IaHUMN.

Pa3nes 1. Pacuér pekTuUKAIIMOHHOM KOJIOHHBI.

1.1. PacuéT Haca0uHOii peKTH(PUKAIMOHHON KOJOHHBI HENMPEPHIBHOIO AeHcTBHUS (ISl TPeEX
pa3MepoB HACaIKH).

Martepuanbpublii  OanaHc KOJIOHHBL. Pacuér MuHuUManbHOro U pabouero (hjaerMoBOro yucia.
[Toctpoenue pabouux nuHuid. Pacuér ckopoctu mapoB W nuameTpa KoOJOHHBL. OmpesesieHue BBICOTHI
HACaJKu M0 MOAM(DUIMPOBAHHOMY YypaBHEHHIO Maccoorepenaun. OnpeneneHne OOMEro 4nucia U BBICOTHI
eauHuL nepeHoca. Pacuér ruipaBauyeckoro COnpoOTUBIICHUS HACAIKH.

1.2. Pacuér Tapenb4aToii peKTH(PUKANMOHHOH KOJOHHBI HENPEPHIBHOIO /IeiiCTBHS.

[IpenBaputenbHblii BHIOOP Tapenok. MartepuanbHbl 0ajmaHC KOJOHHBI. Pacduér MHUHHMAaIbHOTO U
pabouero ¢ermoBoro uncia. Pacyer ckopocTu mapoB u auaMeTpa KoJoHHBI. [locTpoenne pabounx JTHHUN.
Omnpenenenne BBICOTHI CBETJIOrO CJOSA KHUAKOCTU HAa TapelKe M Mapocojep:kaHusi 6apOOTa)KHOrO CIIOsl.
Pacuér koaddunmenToB Maccoomnepenadn, oOIIEro Yncia eANHUI TIepeHoca, d¢pdekruBHOCTH 10 Mapdpu.
Pacuér BeicOTHI KOJIOHHBI Ha ocHOBe KIIJ[ mo Mbapdpu c mocTpoeHHeM KHHETHYECKOW auHuHU. Pacuér
TU/IPABIMYECKOIO COMPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHUe JaHHBIX pacyeTa HACA0YHOM U TapeJb4yaToil KoJoHH. ConocTaBjieHHe TaHHBIX,
NOJIy4eHHBIX M0 NPOrpaMMaM KOMIILIOTEPHBIX U PYYHBIX pacuéToB. BbI00p KOJIOHHBI.

Pa3znea 2. PacuéTt u BbIOOP Tem1000MEeHHNKOB.

Pacuér u Be160p TETII00OMEHHUKOB 110 O0IIEH CXeMe: -pacyeT TeTIOBOM HArPy3KH; - ONPEICICHIE
TEIUIOBOTO PeXUMa U CpeIHEN ABMKYIIEH CUIIbI; - MPUONIMKEHHAs! OlleHKa KO GUIIUEHTOB TEIUIOOTIauH,
K02 unreHTa Teronepeaauu, MoBEPXHOCTH Fop; - BEIOOP THIIA M HOPMATU30BAaHHOTO BapHaHTA
KOHCTPYKIIUU; -OIpe/IeJICHHE MapaMeTPOB KOHCTPYKIMH (HAIIpUMeEp, ISl KOKYXOTpYyOHOTO
TETIOOOMEHHUKA: YMCIIa TPYO U YKciia X0JI0B, JHaMeTpa TpyO, TuaMeTpa KoxKyxa, IOBEPXHOCTH
TEMI000MEHHUKA Fyopy U AP.); - COMIOCTABICHUE OPUEHTUPOBOUHOM Fop U Fropy; - COMIOCTaBICHNE TAaHHBIX,
MOJIyYEHHBIX 10 IPOrpaMMaM KOMIIbIOTEPHBIX U PYUYHBIX PACU€TOB; -THPABINYECKUI pacyeT; - BEIOOp
ONTUMAJIFHOTO BapUaHTa TEIJIO0OMEHHHUKA.

2.1. PacuéT KOXKyXOTpyOUaToOro MCIIapuTeIs.

2.2. Pacuét KoHJieHcaTopa (KOKyX0TpyOUuaToro Win MIACTUHYATOTO).

2.3. Pacuér nmomorpeBares (KOKyX0TpyO4aTOro WM TUNIACTHHYATOTO).

2.4. PacuéT XOJNOOWIBHUKOB IUCTUIUIATA U KyOOBOro ocTaTka (KOXYyXOTpyOuaThIX WM
IUIACTUHYATHIX).

Pazpnen 3. 'mapoannamuveckne pacuyéTol.

3.1 Pacuér ruipaBIMIecKOro COPOTUBIICHHS TPYOOIIPOBOIOB

3.2. Pacuét onTUManbHBIX JUAMETPOB TPYyOOTIPOBOIOB

3.3. Pacuér u moxbop HACOCOB

Pa3nea 4. I'paduueckoe opopmiienue.

TexHonornueckas cxema. PektuduxanionHas KoJIOHHa ONPEIEICHHOI0 THIa ¢ U300paXKeHHEM
JieTajlell KOHTAKTHBIX 2JIEMEHTOB, PACCYMTAHHBIX B pazzaene 1.

4. O0beM y4eOHOM JUCHUIIMHBI.

O0bemM TUCUUIIMHBI
Bup y4yeoHoii padoThI
3E Axkan. | Acrp.
4. 4.

O0mas TpyA0eMKOCTb JMCIUILTHHBI 2 72 54
KonTakTHas padoTa — ay1uTOpPHbIE 3aHATHA: 0,44 16 12
[Tpaktuueckue 3ausarus (113) 0,44 16 12
CamocrosiTejibHasi pa6oTa 1,56 56 42
KonraktHas camocrositensHast padota (AmmK uz VII ons 3au / 1,56 0.4 0.3
3a4 ¢ oy.)

116



CamocrosaTenbHOE 3y4eHHUE pa3esioB JUCUUIUIUHEI (wiu Opyeue 556 417
BUOBL CAMOCMOSIMENbHOU pabombt) ’ ’
Bua HTOroBOro KOHTPOJIS: 3auyer ¢ oueHKoi

5.3 IncuunauHbl 4acTH, GopMHUpPyeMoil y4aCTHUKAMHU 00pa30BaTeIbHbBIX OTHOMIEHUH (AU CHUILINHBI
1o BbIOOPY)
AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«XHMHS BBICOKOMOJICKYJISIPHBIX COCJUHEHHI, TEPMOANHAMHUKA U KMHETHKA B TEXHOJIOTHH
OnomMaTepHuaJIoB»
1 Heas aucuumianHbl — GopMHpOBaHHE Yy OakalaBpOB ILEJIOCTHOIO IPEJICTABICHHUS O MNPUMEHEHUU
anrmapara TepMOJUHAMUKY U KHHETUKU B XUMUHM OMOMaTEpHAIIOB.
2 B pe3yJbTarTe U3y4YeHHUs JUCHUILUIUHBI 00yYAIOIIUIICH T10JIKEH:

Obaadoams cneayONMMI KOMIIETEHITUSAMU U HHIUKaTopamu ux aoctiwkenus: [1K-2.1; TIK-2.2; TTK-
2.3; [IK-4.1; TIK-4.2; 11K-4.3; I1K-6.1; I1K-6.2; [1K-6.3
3nams:

- TEePMOJAMHAMUYECKHE U KHMHETUYECKHE 3aKOHOMEPHOCTH MpOLECCOB AedopMalu, JEKaAIIUX B OCHOBE
MPOIIECCOB MepepadboTKu OMOMaTEpHAIOB B U3/ENHs OMOMEIUIIMHCKOTO Ha3HAYCHUS;

- BO3MOXXHOCTM TEPMOJMHAMUKNA M KHHETHKM JUId ONMCAHHUA XMMHUYECKHUX IIPOLIECCOB CHUHTE3a U
Mot (HUKaE OMOMAaTEPHAIIOB;

- KHMHETHYECKHE M TePMOAMHAMUYECKHE OCOOEHHOCTH MPOLIECCOB CUHTE3a U MOJUGUKALMH TTOJMMEPHBIX
OmomaTepuanos;

Ymemn:

- TPOBOAMTH 00pabOTKYy HKCHEPUMEHTAIbHBIX [AaHHBIX M HX TIYOOKHH TEOPEeTHYECKUH aHaiu3 Ipu
UCCIIIOBAaHUH XMMUKO-TEXHOJIOTMYECKHUX IPOLIECCOB CUHTE3a U NepepaboTKy OMoMaTepHaos;

- OCYUIECTBJIATh PacueThl XUMUKO-TEXHOJOTUYECKUX IIPOLIECCOB, JEKAIIUX B OCHOBE IIOJyUYEHUS U
nepepaboTKu OMoMaTepHaloB;

Braoemy:

- IPUHIMIIAMU IOCTPOCHUS HU3UKO-XMMHUUYECKHX MOJIEJIeH MPOLeccoB CUHTE3a U NepepaboTKu
OuomaTepuaoB.

3 Kpartkoe conep:kaHue JMCIHIITHHBI
Pa3nea 1. TepmoannaMuka u kuHeTnka aegopmanun. Bonpocsl nepepadorku 6moMmarepualion B
u3eanst OMOMeIMIMHCKOr0 HAa3HAYeHHUS.

OcCHOBHBIE THUIIBI MPOLECCOB IMepepadOTKH OHOMaTepuasoB B U3JENUS OMOMEAMIIMHCKOIO
Ha3HAueHMs, chenuduka TEXHOJIOTUH mepepaboTKU TMOJIMMEpHBIX OuomarepuanoB. TepmMoauMHaMuKa
nedopMaluu: SHEpreTHYecKkas U SHTPOIUNHAS cocTaBistonue aAegopmanuu. Pacuer TemioBeix 3¢ dexToB
npu aeopmarun Ten. TepMoynpyras HHBEpcUs U ee NpuuuHbl. Teopus nedpopmalvy naeaabHOro Kayyyka.
Teopus Mynu u ypaBHeHue bpatHeBa. Teopuum KMHETHKM pa3BUTHS M PENAKCALUN BBICOKOXJIACTUYECKON
negopmanuu. Teopun crexkynoBaHMS M PENAKCAlMOHHBIE SBJICHHMS B IOJMMEPHBIX CTEKJaxX.
3aKOHOMEPHOCTH IPOLIECCOB TEYEHHs] U CTPyKTypa MarepuanoB. OCOOEHHOCTH TEPMOAMHAMUKH U
KUHETHKH JieopMaliuil KpUCTAUIMYECKUX Tell. [IaTeHTHBIM onbIT B 00sacTH nepepaboTKku OnomarepuanoB
B U3JIeNHsI OMOMETUIIUHCKOTO Ha3HAUYEHUS.

Pa3zpnen 2. MareMaTHYeCKUH annapaT XUMHYECKO KMHETHKU F'OMOICeHHBIX M IeTepPOreHHbIX
NMPOLECCOB M KJIACCHYECKON TePMOAUHAMUKH.

CooTHOIlIEHHE  QHAIUTUYECKMX M YHUCJIEHHBIX  METOAOB B  XMMHYECKOM  KHHETHKE.
Huddepennmanbaple  ypaBHEHUS B XHMHYECKOM KHHETHMKE M METOABl MX pelieHus. Bo3MokHoCTH
KMHETUYECKUX METOJOB B YCTAHOBJICHMHM MexaHu3Mma peakuuid. J[uddepeHnuansusie ypaBHEHUs
KJIACCHYECKOM TEPMOJMHAMHUKU. BTOpOH 3aKOH TEpMOAMHAMHUKM B TEPMHUHAX HHTETPUPYIOIINX
MHOXUTenei: ¢opmynupoBka Kapareomopu. OO600MIEHHBIH (opMaNTU3M KIACCHYECKOH TEPMOIUHAMUKH.
[IpeoOpazoBanus Jlexanapa. YpaBuenuss Makcsesta. [lone3nas pabota B paBHOBECHOW TEPMOJMHAMHKE:
anmapar TepMOJWHAMUKUA B (PU3MYECKONH XUMHUHM TETEPOTEHHBIX CHUCTEM U TPOIECCOB. AcopOmus Ha
HCOOAHOPOJHBIX IIOBEPXHOCTAX H PACHPCACICHUC a)ICOp6I_[I/IOHHI)IX LOECHTPOB II0 OJOHCPIrUsM. MeTOJI
Porunckoro. MexaHW3M TeTepOTeHHOr0 KaTanu3a B Teopuu bamanauHa. DHepreTHdeckwuil ¢akTop B
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reTeporeHHoM Kartanuse. Mexanusm JIsHrmiopa — XuHIIENbByAA. YAapHbIA MEXaHW3M B I€TEPOr€HHOM
karanuze. Teopust KoGozea. Teopust akTUBHBIX aHcamOneil. [IpuMeHeHHne TNpeAcTaBICHUN KUHETUKH W
TEPMOJIMHAMMKH IS OTIMCAHHSI MTPOLIECCOB XUMUYECKOM MOIM(UKAITIN OMOMATEpHAIIOB.

Pa3znen 3. CrarucTuueckasn TEPMOANHAMHUKA B XUMHH 6I/IOMaTepI/IaJ'IOB

CooTHoIIEHNE MOHATHM MaTeMaTH4eCKOM M TEPMOJMHAMUYECKOH BEPOSITHOCTU. Dproauyeckas
TUIIOTE€3a, OCHOBHBIE NPHUHIMIBI KIACCUYECKOM M KBAaHTOBOM cTaTUCTUKU. Pacnpenenenuwe bonbimana.
Pacnpenenennie Makcgeinna. MosekyisipHas cyMma 1O COCTOSIHUSIM M METO/Ibl €€ BbluucieHus. CymMma 1o
COCTOSIHMSIM CHUCTEMBI B KJIACCUYECKOM M KBAHTOBOM CTAaTUCTUYECKOM TepMoAuHaMuKe. Pacnpenenenue
boze — Oitnmreiina. Pacnpenenenne ®epmu — Jlupaka. BeruucieHue TEepMOIMHAMHYECKHX CBOWCTB
MOJIeKyT B Ta3oBoil (paze. CyMMBI 1O COCTOSHUSM aKTUBHUPOBAHHBIX KOMIUIEKCOB. YHWCIIO cTeneHen
cBoOONbI. Teopus TEIIOEMKOCTH Ta3oB. Teopus TEIJIOEMKOCTH KpUCTaUIoB OWHITeHA. Teopus
TEIUIOEMKOCTH  KpuctaiuioB [lebas. Onekrpuueckas IPOBOAUMOCTb OPraHMYECKUX  MaTepHalloB.
Pemerounsle Mozenu pacTBOPOB: BUJbI MOJENEH M UX aJeKBAaTHOCTh. (CTaTUCTUYECKas TEPMOJMHAMMKA
noJaMMepHbIX memneil. CraTucTuueckass TEepMOJUMHAMUKA JUIS ONHCAHUS IPOLECCOB  MOJU(PHUKAIMN
OuomaTepHaoB.

Paznen 4. 3akoHbl JIMHEHHOH 1 HeJIMHEHHOWH HEPABHOBECHON TEPMOIUHAMUKH

OO6oOmenHass cwia U 0000IIEHHAs KOOpJAWHATa B HEPABHOBECHOM TepMoAUHAMUKe. Bunsl
penaKkcalMOHHBIX MIPOLIECCOB B HEPABHOBECHBIX cucteMax. llepBblil u BTopoi 3akoHbl ®uka. 3akoH Dypbe.
3akoH Kupxrodda. JIunelinple COOTHOLIEHUS MEXy TEPMOJIMHAMUYECKOM cuiioi 1 moTokoM. CompsixkeHue
IIOTOKOB: NepekpecTHbIe sBiieHus U npuHuun Kropu. CootHomenust B3auMHocTH OHn3arepa. [IponsBoacTso
SHTponuu U ypaBHeHue J[le-Jlonne. Bropoii 3akoH TepmoauHamuku B (opmynupoBke Ilpuroxuna.
CramuoHapHOE COCTOSIHHE M €r0 yCTOWYHMBOCTH. PDa3zoBble MOPTpeTHl AU(QPepeHIHNATbHBIA ypaBHEHUIA.
Oynkuus JlsamyHoBa. YcToiuMBOCTH paBHOBecus K ¢uiykTyauusm. bugypkanuu. Camoopranuzanus u
IpUMEpPhl CaMOOpraHu3aluu B XUMHUecKux cucremax. Ctpykrypbl Teropunra. Peaknus benoycoBa —
XKabotunckoro. OcoOEHHOCTH TEPMOAMHAMHMKM XHMHUYECKUX IPOLECCOB B OMOJIOTMYECKUX CHUCTEMaX.
JluccunatruBHbBIE CTPYKTYpPBI B CHHTE3E, IepepaboTKe U MOAU(UKAIIMK OMOMAaTEepHAaIIOB.

Pa3znen 5. Kuneruka MPOHECCOB B OTKPLITBHIX CUCTEMAX U HEU30TEPMUIECCKAA KHHECTHKA

YpaBHEHHE HENPEPHIBHOCTH IMOTOKA IMPU HAIUYMM XMMHYECKUX peakuuid. Pexxum upeanbHOro
cMmelmeHus. PexxuM naeanbHoro BelTecHeHUs. CTallMOHAPHOE COCTOSHUE B OTKPBITBIX CUCTEMAX C IMO3ULIUN
XUMHUYECKON KMHETUKU. DJIEMEHTapHbIE pEaklUU B OTKPBITHIX cuctemax. CloKHbIE peakllud B OTKPBITHIX
cucremMax. KuHETHKa TIeTepOreHHBIX peakluil B OTKpPBITHIX cucTeMax. OCOOEHHOCTH paBHOBECHS B
OTKPBITBIX cucTeMax. OcOOEHHOCTH KMHETUKH XUMUYECKHX MPOLECCOB B OMOJIOTHYECKUX CUCTEMAX.

Pa3BeTBiICHHBIE ¥ HEpPa3BETBICHHBIE LIENIHbIE peakUMU. Teopus pa3BETBIECHHBIX LEMHBIX PEAKIMN
CeMeHOBa M YCTOWYMBOCTh OMOMATEPHAIIOB K TEPMOOKUCIUTEIBHON AECTPYKIIUH.

3azayl HEM30TEPMUYECKOM KHUHETHKU. BO3MOXXHOCTHM METOOB KAJOPUMETPUHM B HCCIIECIOBAHHUU
KMHETUKNA HEM30TEPMHUYECKMX peakiuil. Iloaxoapl K pEmIeHHIO IPOCTEHIINX 3a/a4 HEU30TEPMUYECKON
KMHETUKH B KBaJparypax. UMCIEHHbIE METOABI HEN30TEPMUUECKON KMHETUKH. TEIIOBOE BOCILIAMEHEHHE.
VpaBuenne CemeHoBa Uil TEIIOBOro BocriaMeHeHus. Kpurepuit @pank-KameHnenkoro st TENjaoBOro
BOCIIJITAMEHEHHsI. Y CTOWYMBOCTh OMOMAaTepuanoB K TepMHueckod nectpykuuu. IlpobGrema ycroitunBocTu
OmomaTepuasoB IPH CTCPUITU3AIIIH.

Pa3znen 6. Knnernka u TepMOAMHAMHMKA B CHHTE3€ NOJMMEPHBIX 0MOMATEPUAJIOB

IlenHple mpomecchl CHHTE3a MAakpoMoJeKysl. (CTyneHdYaTble IPOLIECCH CHHTE3a MAaKPOMOJIEKYIL.
Cratuctuyeckass IpUPOAbI  IPOLIECCOB  CHUHTE3a MOIUMMEpPOB. Pacuer mpenenbHOW  KOHBEpCUU
MOJIMMEPU3AIMOHHBIX TPOIECCOB U €€ (hU3MuecKkuil cMbici. MeToJl MOMEHTOB pacHpeleNeHus U BUIbI
CPeIHMX MOJIEKYJSApHBIX Macc. [lonmMepusanus Kak Hepa3BEeTBICHHBIN IenmHoi mpouecc. OcobeHHOCTH
KMHETUKU paJuKalbHON mnonumepuzanuu. OCOOEHHOCTH KHWHETHMKHM HWOHHOM mnosumMepuszanuu. OyHKIuu
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MOJIEKYJISIPHO-MACCOBOT0 pacHpe/ieNieH!s] B aHaJIM3e OCOOCHHOCTEH MEXaHHM3Ma CHHTE3a MaKpOMOJEKYIL
KuHeTnKa NOJMKOHICHCAMA U PacdeT MOJIEKYJISIPHOM MAacChl IOJIMKOHJEHCALMOHHBIX IOJUMEPOB IS
IIPOCTEUIINX CIIy4acB.

4 O0beM yueOHOH TUCHHMILINHBI

Cemectp
Bcero
B yueGHoi paboTs! 7 cemectp 8 cemectp
3 Axan. 3E Axan 3E Axan.
q, .. T,
OO611ast TpPyA0EMKOCTh JTUCITUTUTHHBI 12 432 5 180 7 252
KonTakTHasi padoTa — ay1uTOpHBIE 5,34 192 178 64 3,56 128
3AHATHA:
Jlexuuu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlabopaTopHbIie paboThI 1,78 64 1,78 64
CamocrosiTesibHas padora 6,66 240 3,22 116 3,44 124
KoHTakTHas camocTosTenbHas pabota 0,6 0,2 0,4
CaMocTosTeIbHOE N3YUCHUE Pa3/IeioB 6,55 239 4 3,12 | 115, | 3,44 123.6
IIUCIUATUINHBI 8
3auyer ¢
Buja nToroBoro KOHTpoOJIs: 3auer .
OLICHKOI1
Beero 7 ceMeCTpceMeCTIS) CEMECTP
Bun yuebnoit pabotbl
3 Actp 3E Actp 3F Actp
q, T, T,
OO611ast TpyA0EMKOCTh JTUCITUTUTHHBI 12 432 5 180 7 252
KonTakTHasi padoTa — ay1uTOPHBIE 5,34 144 178 48 3,56 9%
3aAHATHA:
Jlexnun 1,78 48 0,89 24 0,89 24
[TpakTnueckue 3aastus (I13) 1,78 48 0,89 24 0,89 24
JIaGopatopHble paboThI 1,78 48 1,78 48
CamocrosiTejibHasi padoTa 6,66 180 3,22 87 3,44 93
KonTakTHas camocTosiTenbHas paboTa 0,45 0,15 0,3
CaMocTosATeIbHOE U3YUCHUE Pa3/IeioB 6,55 | 1795 | 3,12 | 86,8 3,44 927
TUCIUAIIINHEBI 5 5 !
3auer ¢
Buja nToroBoro KOHTpoJIs: 3auer .
OLlEHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«MaTtemaTu4eckue MeToAbl B XMMUHM OMOMATEPUATIOBY»

1 Heap mucuuminHbl — GOpMUPOBaHUE Yy OaKaIaBpOB IEIOCTHOTO MPEACTABICHUS O MaTeMAaTHYECKUX
METO/1aX, UCIIOJIb3YEMbIX B XUMUU OMOMATEpHaJIOB.
2 B pe3yabTaTe M3y4eHUsl TMCHUILINHBI 00y4Yal0IMICH TOJIKeH:

Obnadams CIeayONIMMU KOMIETEHIIUAMHA U HHANKaTopamu ux noctiwkerus: [1K-2.1; TK-2.2; TIK-
2.3; 1IK-4.1; TIK-4.2; TIK-4.3; TIK-6.1; ITK-6.2; [TK-6.3
3namo:
- MaTeMaTHUYeCKHe METO/IbI aHATTN3a YPaBHEHUH TS OTpeieNIeHUs] BXOIAIINX B HUX KOA((HUIIUEHTOB;
- COBpPEMEHHBIE TMPEJCTABICHUS PABHOBECHOW, CTATUCTHUYECKOM M HEPABHOBECHOM TEPMOJWHAMUKHU H
XUMHUYECKON KHHETUKHU B OMMCAHUU XUMHUYECKUX MPOIIECCOB CHHTE3a OMOMAaTepPHAaIIOB;
- 001IHEe MPECTaBICHUS O 3aKOHOMEPHOCTSIX CHHTE3a MOJMMEPHBIX OMOMaTepHUaIIOB;
Ymemn:
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- POBOAUTH KOJIMUYECTBEHHBIN aHAJN3 SKCIIEPUMEHTAJIbHBIX TAHHBIX, PEJCTABISIONUX HHTEPEC B XUMUU
OmomaTepuasnos;
- COCTaBJISITh MAaTEMATUUYECKUE MOJIETTM HA OCHOBE COBPEMEHHBIX NMPUHIIMIIOB TEPMOJIUHAMUKH U KUHETHKHU
JUTSL OTIMCAHMS TIPOIIECCOB, IPEICTABIISIONIMX HHTEPEC B XUMUU OMOMATEepHasIOB;
Braoems:
- MaTeMaTHYECKHUM anmnapaToM s (U3UKO-XUMHYECKOTO MOJICTUPOBAHHMS MPOIIECCOB, TIPEICTABIISIONINX
MHTEpPEC B XMMHUU OMOMaTepHuaoB.

3 Kpartkoe coaep:xaHue TUCHUILIAHBI
Pasznea 1. Jiuneiinble 1 HeJIMHEHHbIE 3aJa4W XUMHUHA O0MOMATEPHUAJIOB

VYpaBHEHHUsI U METOJbl UX NpPUBEAEHUS K JUHEHHBIM (Qopmam. OrmpeneneHue KodPQPHUIUEHTOB B
YpaBHEHHSX, MPUBOJUMBIX K JIMHEHHBIM (opmaM. HenuHeiHble ypaBHEHUS B XMMUU OMOMATEpPHAJIOB U
METO/BI oOnpeneieHnus Ko3((UIMEHTOB B 3TUX YpPaBHEHUAX. MeETOJl «IOJAOrHaHOM KpHBOH». MeTrojbl
orpeneneHus: K03(pPUINEeHTOB B HENIMHEHHBIX YPAaBHEHHUSIX, OCHOBAHHBIC Ha MPUOIMIKEHHSX, TTO3BOJISIOIINX
CBECTU UX K JJMHEHHBIM YPAaBHEHHSIM U 00J1aCTh JOIYCTUMBIX 3HaYEHUIN TaKuX NpUOIKeHUH. Pu3ndeckuit
CMBICI U IPOrHOCTHYECKHE BO3MOXKHOCTH METOJIOB MHTEPHOISALUMM U annpokcumanuu. COOTHOLIEHHE
MEXy IOUCKOM MPHUOIMKEHHBIX aHATUTUYECKUX PEIICHUH U pelIeHUH ypaBHEHUH, 110JIy4aeMbIX METOAaMU
BBIUMCIIMTEIILHON MaTeMaTuku. Teopema AOens o Hepa3pemMMOCTH YpaBHEHHWH B paaukanax. Teopema
Beiiepmitpacca — CroyHa. MaTpuuyHOE NpEICTABIEHUE CUCTEM JIMHEHHBIX ypaBHEHU. OIpenenurens.
DOKBHUBAJICHTHOCTh CHCTEM JMHEWHBIX YpaBHEHHH MOJIMHOMY N-OW creneHH. IlaTeHTHBIN ombIT B 00MacTH
MOJIEJIMPOBAaHUS XUMUKO-TEXHOJIOTHUECKUX ITPOLIECCOB.

Pasnen 2. lu¢pepenuunaibHbie ypaBHEeHHs] B XMMHH OMOMATEpPHATIOB

OOmume mnoxaxonasl K (opMynupoBKe 3agad B TepMUHAX JU(QepeHIMaTbHbIX YpaBHEHMH.
Huddepennmanbaple ypaBHEHHS € Pa3elSIOUIMMUCA TIEPEMEHHBIMU, OJHOPOAHbIC Iu(QepeHraibHbIe
ypaBHEHMsl, JHUHEWHbIe IU(QepeHIranbHble ypaBHEeHUs, AuddepeHunanbHple ypaBHEHUS B IOJHBIX
muddepeHnmanax U npodjaeMa MOMCKa MHTETPUPYIOIIMX MHOXKHTENECH Ha IpUMEpax 3aad XUMHUYECKOH
KMHETUKH. BO3MOXHOCTM  KMHETHYECKMX  METOJOB B  YCTAHOBJICHMM  MEXaHU3Ma  PEakKLHM.
HuddepeHunanbaple ypaBHEHHsS] KJIACCUUECKONW TepMOAMHAMUKU. BTOpoill 3akoH TepMOAMHAMUKH B
TEPMUHAX HMHTErPUPYIOIIUX MHOXHTeNel: ¢opmynupoka Kapareonopu. OO600meHHbIH (popmanuzm
KJlaccuueckoi TepmoauHaMmuku. [IpeoOpasoBanus Jlexanapa. YpaBHenuss Makcsemna. TepmoauHamuka
negopMaluu TeJ: 3HepreThyeckas M SHTpoIuiiHas coctasistoume nedopmanuu. [lonesnas pabora B
PaBHOBECHON TEpPMOJAMHAMUKE: almapar TEPMOJUHAMHUKU B (PU3NYECKOW XMMHMH T'€TEPOTE€HHBIX CHUCTEM U
nporeccoB. AICOpOIUs Ha HEOJHOPOIHBIX MOBEPXHOCTIX U pacHpesesieHue acoOpOIMOHHBIX LIEHTPOB IO
sHeprusiM. Meroa Porunckoro. MexaHnusm rereporeHHoOro karaiusa B Teopuu banannuna. DHepreTuueckuit
dakTOop B rereporeHHoM Kartaiauze. MexaHusMm JIbHrmiopa — XuHIIeNbByAa. YAapHbI MeXaHU3M B
rereporeHHoM Kartanuze. Teopust KoGo3ea. Teopust akTMBHBIX aHCaMOJIEH.

Pa3znen 3. MeToabl MaTeMATHUYECKOM CTATHCTHKH H MaTeMATHYeCKHH anmapartr CTATHUCTHYECKOM
TCPMOANHAMUKH

[Tpumeps! pUMEHEHHUs] TEOPUH BEPOSTHOCTH M 3aKOHOB KOMOMHATOPHUKH B XUMHUHM OHMOMaTepHaloB.
OyHKIMK pacnpenenenus bepHymiu u ee npuMeHeHne B XUMUK 6noMarepuanoB. OyHKIMK pacnipeeneHus
l'aycca u ee mpumenenue B xumuu 6nomatepuanos. @ynkuuu pacnpenenenus [lyaccona u ee mpuMeHeHHe
B XUMUM OuomatepuanoB. OyHKIUM pactipeneieHus Beitbymnia u ee npuMeHeHrne B XUMUM OMOMaTepuaioB.
Oynkuuu pacupenenenus Jlancunra - Kpamepa u ee npuMeHenue B Xumuu 0uomatepuanoB. COOTHOIIEHUE
MOHATUM MaTEMaTU4YECKOM M TEPMOJMHAMHUYECKONW BEPOATHOCTH. ODProAudeckas THIIOTE3d, OCHOBHBIE
INPUHIUIIBL  KJIACCUYECKOM M KBAaHTOBOM craTUCTUKU. Pacnpenenenue bosbimana. Pacnpenenenue
Makcsemna. MonekynspHas cymMMa IO COCTOSSHUSAM M METOAbl €€ BblYMCIIeHHs. CyMMa MO COCTOSHHUSM
CUCTEMBl B KJIACCUYECKOM M KBAHTOBOM CTaTUCTHUYECKOM TepmoauHamuke. Pacnpenenenue bosze —
OvnmreHa. Pacnpenenenne ®epmu — Jlupaka. BeranciieHne TepMOAMHAMHYECKMX CBOMCTB MOJIEKYN B
ra3oBoii ¢asze. Uucino creneneit cBo6obl. Teopus TEMI0EMKOCTH ra3oB. TeopHs TEIII0EMKOCTH KPUCTAIIJIOB
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OnHmreitHa. Teopus TEMIOEMKOCTH KpUCTaLUIOB Jlebas. DnekTpuyeckass MpPOBOAMMOCTh OPTaHUYECKUX
MaTepuanoB. Penierounsle MOJENN pacTBOPOB: BUABI MOJENIEH U UX aICKBaTHOCTb.

Paszgen 4. MaremaTnyeckuii anmapar W 3aKOHbI JIMHEHHOW W HeJUHEHHOW HepaBHOBECHOM
TePMOIMHAMUKH

O6oOmennass cuwna u 0000IIEHHAs KOOpPAWHATa B HEPABHOBECHOH TEpMOAWHAMHKE. Bubl
peaKkcalMOHHbBIX MPOIIECCOB B HEPABHOBECHBIX cucTeMax. IlepBbiii u BTOpoi 3akoHbl Duka. 3akoH Dypebe.
3akon Kupxrodda. JInHeiHbIE COOTHOIICHUS MEXITY TEPMOJIMHAMUYECKON CUIoN U OTOKOM. CompsikeHne
IIOTOKOB: NepeKkpecTHble AByeHus U npuHuun Kropu. CootHomenus B3aumHoctu Onsarepa. IIponsBoactso
sHTpormu u ypaBHeHue [le-Jlonme. Bropoii 3akoH TepmomuHamukd B (opmymupoBke [Ipuroxkuna.
CranuoHapHOE COCTOSIHME W €ro yCTOWYMBOCTH. Da3zoBble MOPTpEeTHl Au(QepeHInanbHbIi ypaBHEHHH.
Oynaknus JlsmyHoBa. YcroiumBOCTh paBHOBecHsl K (uykryanusm. budypkamuu. CamoopraHuzamus H
IIpUMEpBbl CaMOOpraHu3aluu B XUMHUecKux cucremax. Ctpykrypbl Thropunra. Peakius benoycoBa —
Kaborunckoro. OCOOEHHOCTH TEPMOIMHAMUKYA XUMHUECKUX MPOIIECCOB B OMOJIOTMYECKUX CUCTEMAX.

Pazgen 5. MaremaTudeckuii anmapar KHHETHKHM TIIPOIECCOB B OTKPBITBIX CHCTEMax M
HEU30TePMUYECKA KMHETHKA

YpaBHEHHE HENPEPHIBHOCTH IMOTOKA INPHU HAIWYUU XMUMHUYECKUX peakuui. PexxnMm wuueanpHOro
cMmeleHus. PexxuM naeanbHoro BeitecHeHUs. CTallMOHAPHOE COCTOSHUE B OTKPBITBIX CUCTEMAX C IMO3ULIUN
XUMHUYECKON KMHETUKU. DJIEMEHTapHbIE PEaKlUU B OTKPBITHIX cucTtemax. CloKHbIE peakluyd B OTKPBITHIX
cucremMax. KuHETHKa TIeTeporeHHbIX peakluil B OTKpBITBIX cucTeMaX. OCOOEHHOCTHM paBHOBECUS B
OTKPBITBIX cucTeMax. OCOOEHHOCTH KMHETUKH XUMUYECKUX MPOLECCOB B OMOJIOTMYECKUX CUCTEMAX.

3ajaud HEU30TEPMUYECKOW KHUHETHKU. BO3MOXXHOCTM METOJOB KaJOPUMETPUU B HCCIEIOBAHUU
KVMHETUKNA HEM30TEPMHUYECKUX peakiui. Iloaxoasl K pEIIEHHIO IPOCTEHUIINX 3a/a4 HEU30TEPMUYECKOU
KMHETUKH B KBaJparypax. UMCIEHHbIE METOAbl HEU30TEPMHUUECKON KMHETUKU. TEIuIoBOoe BOCIIJIAMEHEHHE.
VYpaBHenue CemeHoBa i TemioBoro BocmiameHeHus. Kpurepuit ®@pank-Kamenenkoro st TEmioBOro
BOCIIJIaMeHeHMsl. Pa3BeTBiIeHHbIE LIenH U Mpo0sieMa [eHOro BOCINIaMEHEHUS.

Pazgen 6. MaremaTuyeckMii anmapaT KMHETHMKH W TePMOAWHAMHUKH B CHHTe3e IOJHMEPHBIX
OnomarepuaJioB

Ilennble mpoueccsl CUHTE3a MakpoMmojekyid. CTyleHuyaTble MPOLECChl CHHTE3a MaKpOMOJEKYI.
Cratuctudeckas MpUpoOAbl MPOLECCOB CHHTE3a IMOJIMMEPOB. MeTO MOMEHTOB paclpeAcieHUus U BUIbI
CpEeIHUX MOJIEKYISpHBIX Macc. [lonumepusanus Kak Hepa3BETBICHHBIN LienHoi mporecc. OcobeHHocTH
KUHETHKH paJuKabHON noiuMepuzanuud. OcoOOEHHOCTM KWHETHKM HMOHHOM monmMmepusanuu. OyHKIUN
MOJIEKYJISIPHO-MacCCOBOI'0 PacHpeelieHs] B aHAJIM3€ OCOOCHHOCTEH MEXaHU3Ma CHUHTE3a MAaKPOMOJIEKYIL
KuHeTnka NOJMKOHACHCAMM U pacdeT MOJIEKYJSIPHOM Macchl IOJMKOHJEHCAIIMOHHBIX MOJIUMEPOB IS
MIPOCTEUIINX CIIy4acB.

4 O0beM yueOHOH THCHHMIINHBI

Cemectp
Beero 7 cemecTp 8 cemecTp
Bun yaeOHO# paboThI
3E Axan 3E Axan 3F Axan.
q, .. q,
OO6m1ast TpPyA0€MKOCTh TUCITUTUIHHBI 12 432 5 180 7 252
KonrakTHas padora — ayiuTopHbIe 5,34 192 1,78 64 3,56 128
3AHATHA:
Jlexnuu 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3ansaTus (I113) 1,78 64 0,89 32 0,89 32
JlaGopatopHble padoThI 1,78 64 1,78 64
CamocrosiTesibHas padora 6,66 240 3,22 116 3,44 124
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KonTtakTHas camocrosiTenbHas pabora 0,6 0,2 0,4
CaMocCTOsATeIbHOE U3YUCHHUE Pa3/IeiioB 6,55 239 4 3,12 | 115, 3,44 1236
JUCLIUILINHBI 8
3auder ¢
Bua uTOroBoro KOHTpoOJIs: 3ager .
OLICHKOM
Beero Cemectp
Bt yueGHoi paboTl 7 cemectp 8 cemectp
3E Actp 3E Actp 3E Actp
q, q. q,
OO01ast TpyT0EMKOCTh TUCITUTUTHHBI 12 432 B 180 7 252
KonTakTHasi pabora — ayiuTOpHbIE 5,34 144 1.78 48 3,56 96
3aHATHA:
Jlexuun 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopaTopHbIie paboThI 1,78 48 1,78 48
CamocTrosiTesbHasi padora 6,66 180 3,22 87 3,44 93
KoHTakTHas camocTosiTellbHast paboTa 0,45 0,15 0,3
CamocTosTeIbHOE U3YUYCHHUE Pa3JIeiiOB 6,55 | 1795 | 3,12 | 86,8 3,44 92 7
IUCIHAILINHEBI 5 5 ’
3auer ¢
By nTOroBoro KOHTpoOJIs: 3auer .
OLICHKO

AHHOTaUUs padoyeii MPOrpaMMbl IMCHUTLTHHBI
«®apMaKoJOrH4ecK aKTHBHbIE BelIeCTBA U JeKapcTBeHHbIe (POPMBI B XUMHYECKOIf TeXHOJIOTHH
OnomMaTepHuaJioB»

1 Heap AuCHUIVIMHBI — MpuoOpeTeHHe OOydYarolUMUCS 3HAHWM, YMEHUH, BlaJeHUH U B
dbopMUpPOBaHUM KOMIIETEHIIMM B oO0JacTu pa3pabOTKU, WCCIENOBAaHMs, TPOM3BOACTBA U aHaIHM3a
JIEKapCTBEHHBIX (POPM OMOJIOTMYECKU aKTUBHBIX BEIIECTB C UCIOIb30BAHUEM PA3IMYHBIX OMOMATEPHAIIOB.

2 B pe3yabTaTe N3y4eHHs IMCUMILIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

[1K-4.1, TIK-4.2, [1K-4.3, TIK-6.1, TTK-6.2, I1K-6.3

3namey:

— kiaccudukanuio GapMakoIOTHIECKH aKTUBHBIX BEIIIECTB;

— OCHOBHBIE (hapmakoioruyeckue >(P(eKThI, MOHATHUS META0OJUT, aHTUMETAOOIUT, OINpECIICHNUE

«peLenTopy», TUIbI PELENTOPOB;

— OCHOBHBIE MIOJIXO0/Ibl K CHHTE3Y aHTHUMETa00JINTOB;

— TEXHOJIOTUIO TOTOBBIX JIEKAPCTBEHHBIX (POPM;

— YCTPOWCTBO M NPUHIUIBI JEHCTBHSI OCHOBHOI'O OOOPYAOBaHHUA ISl MOJYYEHUS JIEKApCTBEHHBIX

opwm;
— TMPUHIUIIBI BBIOOpA JEHCTBYIOMIMX M BCIIOMOTATEIBHBIX BEIIECTB, PACTBOPHUTENEH, 000pYyI0BaAHUS
JUIS TIOJTYYEHUS JIEKapCTBEHHBIX (hOpM;

— HOPMAaTUBHO-TEXHUYECKYIO JOKYMEHTAIUIO, PErJaMeHTUPYIOIIYIO MPOU3BOICTBO JIEKAPCTBEHHBIX
Mpenaparos;

— KOHTPOJIMpPYEMbIE TMapaMeTpbl W OCHOBHBIE METOJbl KOHTPOJIS KauecTBa HCXOIHOTO CHIPbS M
TOTOBOI'O MPOAYKTA;

— METO/Ibl pEereHepaluy pacTBOPUTENIEH, yTUIN3alUN OTXO/I0B U OYMCTKH CTOYHBIX BOJI.

Ymems:

— paboTath co creuuaibHON JIUTEPaTypOl: PETUCTPOM JIEKApCTBEHHBIX CPENCTB, I'ocynapcTBeHHON

®apmaxoneen PO;
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— COCTaBUTbh TEXHOJOTHYECKYIO U anmnapaTypHylO CXEMbl IPOU3BOCTBA JIEKAPCTBEHHBIX MPEMapaToB
Y TOTOBBIX JIEKAPCTBEHHBIX (POPM;

— pa3paboTaTh M OCYHIECTBISATh MEPONPUATHS MO ONTUMH3AIMU IPOIECCOB, IO IOBBIIICHUIO

0€30MacHOCTH U HKOJIOTUYHOCTU IIPOU3BO/ICTBA.

Braoemy:

— HaBBIKaMH pabOTHI B J1aOOpaTOPHH, METOIaMU CHHTE3a U aHaln3a (PapMaKkoJIOTHUYeCKU aKTHBHBIX

BEILIECTB;
— HaBBIKAMM HCIIOJIb30BaHUS HOPMATHUBHOM JOKYMEHTAIlMM (3aKoHoAaTedbHass 0aza, BeAyIIHe
MHUPOBbIE (papMaKoIien) B MPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEJICTB;

— HaBBIKAMHU IIPOBEJCHUS TEXHOJOTMYECKUX pacy€TOB IIPOU3BOACTBA TI'OTOBBIX JIEKAPCTBEHHBIX

dbopM; moucka ONTHUMAIBHOTO MOJXOAAa K PEIICHHI0 MpakTH4eckux BompocoB.3 KparTkoe copep:xaHue
AMCUMILTUHBI
6 cemecTp
Pa3zoen 1. @apmaxonocuuecku akmusenvle ewecmea
Beenenue. Llenu u 3amauM JUCHMIUIMHBL B IMOATOTOBKE OakKalaBpOB XUMHUKOB-TEXHOJIOTOB B MEIHKO-
Oouonornyeckux obnactsax. Mcropus MHUpOBOM U OTEUECTBEHHOM (hapmakonoruu. JlekapcTBEHHbBIE CpEACTBa
u ux knaccudukanuu. OCHOBHBIE pa3zelibl papMakoiIoruu: papMakoKMHETHKA U (hapMaKoIMHAMUKA.
1.1. ®apmakokuHeTHKa. 3ajlaud, pelaemble (PapMaKOKMHETHUUECKHMHU HCCIEA0BAHUSMU: BCACBIBAHUE,
pacrpeziefieHue, IeNOHUPOBaHKe, METabOIM3M U BBIBEJCHHE JIEKaPCTBEHHBIX cpeAcTB. CrocoObl BBEIEHUS
JICKApCTBCHHBIX BEIIECTB B OPraHU3M YEJIOBEKAa: JHTEPATbHO (OpajbHO, CYOIMHIBAIIHO, PEKTAIbHO),
NapeHTepalibHO (MHBEKIUU W WHQY3UU TOJIKOXKHO, BHYTPHUMBILIICUHO, BHYTPUBEHHO), TPAHCAECPMAIBHO.
MeTo/1bl OLICHKM BCACHIBAaHUS JIEKAPCTBEHHBIX BELIECTB. MeTO/ bl OLIEHKU JENOHUPOBaHUs, MeTadoIn3Ma U
BBIBE/ICHUS JICKaPCTBEHHBIX BellecTB. [[oHsATHE OMOAOCTYITHOCTH U OMOIKBUBAIEHTHOCTH.

PapmMakoAMHAMUKA. 3anauu, peuiaemele (bapMakoIMHAMHYECKUMHU UCCIIEIOBAHMSMM.
®apmakopenentopsl. B3aumonelicTBue OWONOrMYECKM AaKTUBHBIX BEIIECTB C perentopamu. THIbl
peuenTtopHbix cucreM. dapmakonuHaMudeckuil Tun B3aumopaeWcTBua. CHHEpPrusM U aHTarOHU3M.
AnTuMeTab0muThl. I (HeKTh MeTUaTOPOB. ATOHUCTHI U @aHTATOHUCTHI PA3JIMYHBIX TUIIOB PELIETITOPOB.

1.2. ®usnonornyeckue acneKkThl IEHCTBUS OMOJOTMYECKH aKTHBHBIX BellecTB. PU3MONOrHs MEMOpPaHHBIX
nporeccoB. CTpoeHue U PyHKIMH MeMOpaHHbIX O0enkoB. MloHHbIE KaHAlIbl U aKTUBHBIE TpaHCMEeMOpaHHbIE
CHUCTEMBI. DJIEKTPUYECKas MOJISIpU3aIis MeMOpaHBI.

®uznonorusa HepoHoB. CTpoeHHe HelipoHa. MIOHHBIM MEeXaHU3M reHepaluy NOoTeHIUana J1eHCTBUS
U JIOKaNbHbIX OTBeTOB. Kilaccupukanuss um cTpoeHHE HEPBHBIX BOJOKOH. OCOOEHHOCTH IPOBEIEHUS
BO30YKJICHHS [0 MUEJIIMHOBOMY U 0€3MHUEIINHOBOMY BOJIOKHY.

®usznonorus Mpim. CTpOEHHE MBIIIEYHOTO BOJOKHA. AKTHHO-MHO3MHOBBIM XE€MOMEXaHUYECKHUM
npeoOpas3oBaresib. MexaHMKa M BHMJbBl  MBIIIEYHOro  cokpamieHus. IlomepeyHo-mosocaTteie |
[JIaJKOMBIIIEYHbIE CTPYKTYPBI, KapAUOMUOLUTHI. CXOACTBO U pa3IniMsl B CTPOEHUHU U CBOWCTBAX.

@U3HOIOTUS CUHAINCOB. DNEKTPUUYECKUN U XUMUYECKUM CHUHAIIBl. DTamnbl CAHAITUYECKON MepeadH.
Knaccudukanus cuHamncos.

1.3. Heiipomenuartopbl, UuX AaroHUCTbl M  aHTaroHucTel. Heipomenuatopel. Krnaccuduxarms
HEHPOMENINATOPOB B 3aBUCUMOCTH OT XMMHYECKOU MpHupoabl. KomeauaTopsl 1 MOYJISITOPHI.

ALIETUIIXOJIMH. H-, M-XOJIMHOpeUuenTopsl. MyckapuH M HUKOTHH. HeratnuBHOE BIMSIHUS KypeHHUs Ha
opranusM. Kinaccudukanus nekapcTBEHHbIX NPENapaToB, JEHCTBYIOIINX HA XOJUHEPTHUYECKYIO CUCTEMY.

Hopanpenanun. Knaccudukamuss u MexaHu3Mbl JeHCTBUS afpeHopernenTopoB. Kimaccudukarms
BEIIECTB, JICWCTBYIOUIMX Ha aJpEHEPrUYecKUe CHHAICHL: aJPEHOMHMETUKH U  aJpeHOOJIOKATOPHI,
CUMITATOMUMETUKHU U CUMIATOJUTUKH.

Hodamun. CTpoeHre U MeXaHM3Mbl JEUCTBUS JTO(PAMUHOBBIX pPELENTOPOB. ATOHUCTBI U
aHTaroHUCTHl D-penentopos.

CepotonnH. Knaccudukamus 5-HT-perentopoB. ATOHHUCTBI W aHTarOHUCTHI CEPOTOHHMHOBBIX
pELENnTOpPOB.

I'mcramun  —  memuatop  Bocnajenus.  Knaccudukanus — rHCTaMHHOBBIX — PELIETITOPOB.
AHTHUTMCTaMUHHBIE TTPeNapaThl.

HeitpomennaTopbl-aMMHOKHUCIIOTBI, MX AarOHUCThl M AHTAaroHMCTHL. BemiecTBa, NEWCTBYIOIIHME Ha
"TAMK-neiipomennaTopHbI€ MPOLIECCH: 0apOUTYpaThl U TPAHKBUIIN3ATOPHI.
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OnuousHble perenTopbl U UX poJib B Tepanuu O0JiM. ATOHHCTHI M AHTArOHUCTHI OMHOMIHBIX
petenitopoB. OMacHOCTh Pa3BUTHS JICKAPCTBEHHOHN 3aBUCUMOCTH. MophuHU3M.
7 cemecTp
Pazoen 2. Texnonocuu pazpabomku u u320moeieHusi OCHOGHbIX JIeKAPCMBEHHbIX POPM
2.1. OcHOBHBIE TEPMHHBI U MIOHATUS.
2.2. Knaccuduxanuus aekapcTBEHHbIX (POPM IO arperaTHOMY COCTOSTHHIO, TUITY JUCIIEPCHBIX CUCTEM, IIYTSIM
BBEJICHUS B OPIaHU3M (SHTEpPaAJIbHBIE U MApPEHTEPAIbHBIE), 10 IPUMEHEHUIO, 103UPOBAHMUIO.
2.3. KoHTpOJb KauecTBa HCXOAHOTO ChIPhS, IPOMEXYTOUHBIX IPOJLYKTOB U TOTOBBIX JIEKAPCTBEHHBIX (HOPM.
2.4. TexHOJIOTHUS XKUAKUX JEKapCTBEHHBIX (opM. OOIas XapaKTepUCTUKA KUJKUX JIEKAPCTBEHHBIX (opM:
pacTBOPBI, CUPOIIBI, CYCIIEH3UH, dMYIbcud. CTEepUIbHBIE U alUPOTEHHBIC JIEKAPCTBEHHBIE (POPMBI: 00IIas
XapakTepUCTHKa, kiaccudukanus, TpedoBanus. [IpoMbITIEHHOE MPOU3BOACTBO KUIKUX JICKAPCTBEHHBIX
dopm. OcoOEHHOCTH TPOU3BOJICTBA HEKOTOPHIX HHBEKIIMOHHBIX JIEKAPCTBEHHBIX (popM.
2.5. TexHosorust TBEPABIX JIEKAPCTBEHHBIX (OpM. TeXHOJIOrHs MOPOIIKOB. XapaKTepUCTUKA TaOJIETOK Kak
JeKapcTBeHHOH (opMbl. OCHOBHBIE TPYIIIBI BCIOMOTATENbHBIX BEIIECTB B MPOU3BO/ICTBE TabIeTOK. BrIGOD
TEXHOJIOTUM TaOJIETUPOBAHUS B COOTBETCTBUU C (PU3UKO-XMMUYECKUMHU M TEXHOJIOTMYECKMMHU CBOWCTBAMU
TaOJIETUPYEMBIX MacC. TEeXHOJOTMYECKH TMpoIecc MPOU3BOJCTBA TAaOJETOK: MPsSMOE MPECCOBAHUE,
rpanyiaupoBanue. [lokpbiTe Ta0ieTOK 000J0YKaMU: HPECCOBAaHHBIE, IJIEHOYHbIE U JIPaKUPOBAHHbIE
nokpeitusi. Tpurypaumonnsie TabneTku. KouTpomb kauectBa Tabnetok. ['panymbl. Mukpompaxe.
Cnancynsl. [paxe. TexHOI0r1u noiay4eHus.
2.6. TexHonOrua MITKHX JIEKapCTBEHHBIX (opM. OOmmas XapakTepUCTUKA MITKHUX JICKAPCTBEHHBIX (OPM:
Masu, reyu, cynmnosuropur. CoBpeMeHHble TpeOOBaHMs K SMYJIbCHOHHBIM U I'ejieBbIM OCHOBaM. KoHTpouib
KayecTBa. TEXHOJNOTUS W CTaHIapTH3alMs Teled W Mazed Ha (apMaleBTUYECKUX TMPEANPHATHSX.
CynnosuTtopuu: onpeaenaeHue, odmue cBoicTBa. CrocoObl MOMYyYeHUs CYNIIO3UTOPUEB B MPOMBILIUIEHHBIX
YCIOBUSIX.
2.7. Texnonorusi ra3o00pa3HbIX JIeKapcTBEHHBIX (opM. dapmarieBTHUECKHE a3pO30JIM: XapaKTepUCTUKA U
kiaccupukanus. Buasl a3po301bHBIX CHCTEM. TeXHOJIOTHS pa3IMYHbIX a3pO30JIbHBIX CHCTEM. TpeboBaHHs
U OCOOCHHOCTH TEXHOJIOTMHU IJIa3HBIX JIEKAPCTBEHHBIX (hOPM.

4 O0bem yueOHOM IMCUMILINHBI:

Beero Cemectp
Bun yuebnoii paboTbl 6 /
3E Axan. 3E Axan. 3F Axan.
q, q, q,

OO611ast TpyA0€MKOCTh JTUCITUTLUIMHBI 11 396 7 252 4 144
KonrakTHas padora — ayiuTopHbIE 3,56 128 1.78 64 1,78 64
3aHATHA:
B TOM 4mcJje B popMe NpaKkTHYeCKOii 0.5 18 0.25 9 0,25 9
MOATrOTOBKH
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
B TOM YHCJIe B (hOpME TPAKTHICCKON 0.5 18 0.25 9 0,25 9
IMOITOTOBKHU
CamocrosiTejibHas pa6oTa 7,44 268 5,22 188 2,22 80
KonTakTHas camocrosiTenbHas paboTa 0,6 0,2 0,4
CamocrosTenpHOE H3yUYCHHE Pa3ieIoB 7,44 267.4 5,22 187.8 2,22 796
JUCLUILINHBI

3auyer ¢
Buja utoroBoro KOHTpoJIs: 3auver .

OLICHKOM
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Cemectp

Bcero
Bunx yueOnol paboThl 6 !
3E AcTp. 3 Actp. 3E AcTp.
q, q, q,
OO01m1as TpyA0€MKOCTh JUCITUILIMHBI 11 297 7 189 4 108
KonTtakTHasi pa6oTa — ayIMTOPHbBIE 3,56 96 1,78 48 178 48
3aHATHA:
B TOM 4Yucje B popMe NMpaKkTHIeCKOit 0.5 135 0,25 6.75 | 025 | 6.75
MOATOTOBKH
Jlexuuu 1,78 48 0,89 24 0,89 24
[Tpaktueckue 3arstus (I13) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B (hopMe PAKTHICCKOMN 0.5 135 0,25 675 | 025 | 675
[IOJATOTOBKHU
CamocTrosiTejibHas padoTa 7,44 201 5,22 141 2,22 60
KoHnTakTHas camocTosTeNbHas padoTa 0,45 0,15 0,3
CamMocTosATeIbHOE U3YUYCHUE Pa3/IeIoB 7,44 | 2005 | 5,22 | 140,8 | 2,22 59 7
TUCIIUILINHEI 5 5 '
3auyer ¢
By HTOroBOro KOHTPOJIS: 3auer .
OLICHKO1

AHHOTANUsA padoyeid MPOrpaMMbl JUCHUILIMHBI
«OCHOBBI KOJJIOUIHOI XMMIH BHICOKOMOJIEKYJISIPHBIX COeIMHEHUI M KOHIEHTPHPOBAHHBIX
JAUCTIEPCHBIX CHCTEM B XMMHYeCKO TEXHOJIOTHH 0HOMATEPHATIOB)»

1 Heab aucuMmiuHbl — (OpMHUpPOBAHUE y OOYYAIOIIMXCS CHUCTEMaTH3UPOBAHHBIX 3HAHUM 00
0COOEHHOCTSIX MOBENICHHSI TOBEPXHOCTHO-aKTHBHBIX BemiecTB (IIAB) Ha paznuunbix rpanunax pasnena ¢as,
0 KOJUIOMJITHO-XMMHUYECKHX CBOHCTBaX BBICOKOMOJIEKYNIApHbIX coeauHennit (BMC), o cnocoOax
ctabunu3auuu aucnepcHelx cucreM npu nomou [TAB u BMC, a takke nonydeHue M HOCIEAYIOLIEE
IPUMEHEHNE CTYACHTaMU KIIIOYEBBIX IPEACTABIECHUN O CBONCTBAX, METOJAX IIOJyYEHUS M aHaiusa
JUCIEPCHBIX CHCTEM; METOJO0JOTHYECKHX MOJIXO0B, HApPABICHHBIX Ha pELICHHE MPOoOJIeM, CBSI3aHHBIX C
TEXHOJIOTHEH M MCIOJIb30BAHUEM JMCIEPCHBIX CUCTEM B PA3JIMYHBIX O0JACTAX HAyYHOM M NMPaKTHUECKOH
JIESITEIbHOCTH YEJIOBEKA.

2 B pesyabraTe H3y4eHHs] UCHHUILIMHBI 00y4aI0IUICH TOJI/KEH:

Obaaoams clieqyomUMU KOMIETEHIMSIMA U UHAUKATOPaMH UX JOCTUKEHUS:

I1K-4.1, I1K-4.2, T1K-4.3, T1K-6.1, I1K-6.2, TTK-6.3

3namey:

— COBpEMEHHBIE MpeicTaBieHus 00 ocodeHHoctsax crpoenus [IAB u BMC;

— COBpEMEHHBIE IIPEICTaBICHUS O TEPMOJIMHAMUKE TOBEPXHOCTHOTO CJIOS;

— COBPEMEHHBIE TEHICHLIUN PA3BUTHS HAHOTEXHOJIOTH;

— OCHOBHBIE CITOCOOBI MTOJIYUEHHUS U CTaOUIIN3alluu AUCTIEPCHBIX cucTeM, conepxkanmx [IAB u BMC,
00J1aCTH IPUMEHEHUS TAKUX KOMITO3UIINM;

— OCHOBHBIE MeTO/IbI aHanu3a [1AB,;

— COBPEMEHHbBIE METO/IbI OMPEIEIICHUS PA3MEPOB YACTHUIl U UX yJEIbHON OBEPXHOCTH;

— OCHOBHBIE BU/Ibl JUCIIEPCHBIX HAIIOJIHUTENEH;

— OCHOBHBIE OCOOEHHOCTH M 3aKOHOMEpHOCTH ajicopbiun [TAB u nonumepoB U3 pacTBOPOB;

— METOZBI OLIEHKH arperaTUBHONW yCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Ymems:

— BbIOpaTh Hambosee TEXHOJOTMYECKH NMPUMEHHUMYIO CXEMY IOJY4EHHUS IHCIIEPCHOM CHCTEMBI C
3a/laHHBIMH XapaKTePUCTHKAMU;

— 000CHOBaTh MPUMEHEHHUE PA3IUYHBIX CTAOMIIN3aTOPOB MIPH MOTYYSHUHN AUCTIEPCHON CHCTEMBI;

— MOJIy4aTh AUCIIEPCHBIE CUCTEMBI C 33JaHHBIM KOMITJIEKCOM TE€XHOJIOTMYECKHUX U MOTPEOUTETHCKUX
CBOICTB.
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Brnaoemy:

— OCHOBHBIMH METOJIaMH KOJUIOHUTHOW XUMHUH MPHU pa3pabOTKe COCTABOB Pa3IMYHOTO HA3HAYCHUS,
— METOJIaMHU MCCIeA0BaHusl BOAHBIX U HEBOAHBIX pacTBopoB [IAB u BMC;

— METOJIaMH MCCJIEOBAHUS TAKUX JIUCIIEPCHBIX CUCTEM KaK 30J1U, T€JIH, IMYJIbCUU U CYCIICH3UU.

3 Kpartkoe cogep:xaHue TUCHUILIUHBI
6 cemecTp
Beeoenue
ITAB, ux ocHOBHBIE (DYHKIIMM W OCOOCHHOCTH TIOBEICHHS B OMOMEIUIIMHCKUX Kommosuiusax. BMC,
0COOEHHOCTH HMX CTPOCHHMS M TOBENEHHUS B PA3NUYHBIX AMCIIEPCHOHHBIX cUcTeMax. HeoOxoaumocTthb
cTa0WIn3auuu OMOMETUIIMHCKUX KOMIO3uMi. OO0mue npeacTaBieHuss O TEXHOJIOIMH OMOMEIUIUHCKUX
KoMmno3uui, crmocobax cuate3a [TAB u BMC, meromax ux anammsa. VMcmons3oBanue ITAB u BMC B
OHOMEIULINHE.
1.1. @opmuposarue medncghaznol nogepxHocmu
MexdazHas noBepxHOCTb — (popMHUPOBaHKE U METO/IbI HccienoBaHus. OnpeneneHre Mex(asHOro HaTsHKEHHS Ha
pasnMyHBIX TpaHuiax paszgena ¢a3. Ocobennoctu crpoeHus [IAB u ux moBeneHHs Ha Pa3IMYHBIX TPAHHULIAX
pazzaena ¢as.
1.2 Opeanuszosannvie ancamobau monexyn I1IAB. Ananuz [1AB
Anamuz ITAB. CoBpemeHHbIe MeTO/IbI (DPU3MKO-XUMHUYECKOro aHanusza. OnpezeneHue KOJUIOUIHO-XUMHUYECKUX
xapaxrepuctuk pactBopoB IIAB. Ilpumenenne [IAB B kauecTBe SMyJbraToOpoB, CTaOMJIN3aTOPOB, MOIOLIMX
xomnozunuii. CoBpemeHHble MeTozibl cuHTe3a [IAB. CoBpeMeHHOE aHaIMTHYECKOe 000pYyJOBaHUE.
1.3. Omynvcuu. Muxpoamynovcuu. Mukpoxkancynuposanmvle cucmembl
Knaccudukanus smynbeuil. IlomydyeHue 5MynmbCHMii M MX OCHOBHBIE XapaKTEPUCTHKU. MakposMysIbCHH.
Hanoamynscnn. MUKpo3MyJbCHH. [lpumeHeHne >MyJIbCHOHHBIX (DOPM B TIMIIEBOM INPOMBIIUICHHOCTH,
MeqUUUHE U (papMaleBTUKe. Be3ukynbl — OCOOEHHOCTH CTpPOEHHMs M CBOMCTBa. MMKpOKarCyJlIupOBaHHbIE
CHCTEMBI, KaKk HaHOpeaKTophl. [loayuyeHre BUTAaMUHHBIX KOMILIEKCOB.
1.4. Obwas xapakxmepucmura 8blCOKOMONEKYIAPHBIX COEOUHEHUT
OOmiass XapakTepuCTHKa IOJMMEPHBIX BELIECTB, OCHOBHbIE IOHSATHS U TEpMUHBL. JIuHElHBIE,
pas3BeTBIIEHHbIE W ceTyaThle nosnMmepbl (mpumepsl). Iloaumepu3aloOHHBIE W IOJIMKOH/IEHCALIMOHHbIE
METO/Ibl TIOJYYEHHS] IMOJIMMEPOB (MpuMepbl). MeToabl CHHTE3a MOJIMMEpPOB: B Tra3oBoi (asze, OmouHas
NOJIMMEpH3alMs, TOJIMMEpPU3alus B PAacTBOPE, SMYJbCHOHHAsT M CYCIEH3MOHHAs IOJMMEpPHU3aLus.
OcoOenHoctu 3tux MetonoB. Kiaccudukaiuss mNoauMepoB MO XMMHYECKOMY COCTaBy: HPUPOJHBIE,
CHUHTETHUYECKHE, MOAU(DUIIMPOBAaHHbIE, TOMOLIEIIHbIE, TeTepoLenHble, (IPUMEPHI). Knaccuduxanus
MOJIMMEPOB 0 (PU3UKO-XUMUYECKUM CBOWCTBAaM: IT'MOKOLIETIHBIE U KECTKOLIEITHBIE MTOJIMMEPHI, TEPMOILIACTHI,
PEAKTOIIACTHI, JIACTUKU M 3J1aCTOMEPHI (IIPUMEPBI).
1.5. Pacmeopwi nonumepos u ocobennocmu ux oopaszoeans
OcobeHHOCTH pacTBOpeHHUsl moiauMepoB. [IBe cragum pacTBopeHus. HaOyxaHue MeEXCTpYKTYpHOE,
BHYTPUCTPYKTYPHOE, OTpaHUYEHHOE, HeorpaHnyeHHoe. DakTopsl, BAUSAIOLINE Ha HA0yXaHUE U pacTBOPEHUE
nonumepoB. Kunernka nabyxanus. TepmoauHamuka HaOyXaHUsl U PacCTBOPEHUS MOJIMMEPOB. DHTAIBIHS
cmemieHusa. KomOuHaropuanbHas ¥ HEKOMOMHATOpHAlIbHAs SHTPONMS cMelleHus. Bo3MokHble BapuaHThI
cootHomieHuit AH u AS npu pactBopeHnn nonumepoB (npumepsl). [laBienue HaOyxaHHs, OCMOTHYECKOE
JTaBJICHUE PAacTBOPOB IMOJIMMEPOB. YpaBHEHUE COCTOSHUS pacTBOpPOB HoiumepoB. [lepBriii, BTopoi (A2) u
TpeTuil BUpHaibHbIE KOd(h¢unuenTel. Kinaccudukanus pacTBOpUTENeH MO UX TEPMOIUHAMUYECKOMY
CPOACTBY K MOJIUMEPY. DKCIIEPUMEHTAIILHOE OIMPEIIICHUE MOJIEKYIISIPHON MacChl U BETUYUHBI A2,

Cratuctuueckass teopus pactBopoB mnosnMepo dnopu-Xarruaca (PX). YpaBHeHHE COCTOSHUSA
pactBopoB nonumepoB ®X. Koucranta Xarrunca. Kiaccudukanus pacTBopuTened Mo  ux
TEPMOJIMHAMUYECKOMY CpPOJACTBY K monumepy. Kondopmaiuu MakpoMmoneKkyn B 3aBUCHMOCTH OT
TEPMOJMHAMHYECKOIO CPOJACTBA PacTBOPHUTENs (OT BEIMUMHBI KOHCTAaHTHl XarruHca). CBsi3b KOHCTAHTBI
XarruHca ¢ Az. DKCIIEpUMEHTAJIBHBIE METO/IBI ONIPENEIEHUS KOHCTaHThl XarruHea. Temneparypa ®nopu,
€€ 3Ha4YeHHE JUIsl OLIEHKH XapaKTepUCTUK MaKpOMOJEKYJ B pacTBOpax, SKCIIEPUMEHTAILHOE OIpeeIeHHE.
Kondopmanun makpomosnekyn B ® — ycIoBHSAX.

[IpaBuno a3z I'mb6ca mis cucrteM moauMep-pacTBoputTensb. Juarpammel coctosinus. buHomans,
(da3oBoe COCTOSHUE MOJIMMEPHOT0 pacTBOpa BhIlIe M HIKEe OnHoanu. dazoBble AUAarpaMMbl COCTOSIHUS C
BepxHel (BKTC) wnn mnxneit (HKTC) kputnueckumu temmneparypamu cmemenus. 3asucumoctd BKTC u
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HKTC ot monexynsapHoit Maccel nonumMepa. st pactBopos, kakux noiaumepo xapaktepasl BKTC n HKTC
(mpumepnr)? Cnenuduxa npurotosierus pactBopoB ¢ BKTC umu HKTC.
1.6. Xapaxmepucmuku Makpomonexyi é pacmeopax

CpenHeuuncioBas, cpelHEMaccoBass M CPEIHEBS3KOCTHAs MOJIEKYJspHble Macchl. COOTHOLICHHE
MEXIy HUMHU ISl monuaucnepcHbix cucteM. Koadgdumment nomuaucnepcHoctH. duddepenunanshsie
KpHBBIE MOJIEKYJISIPHO-MacCOBOTO pacrpeieneHusl. DKcIepUMEeHTalIbHbIe METO/bI
OIpeEIICHUACPEIHEUNCIIOBON, CPETHEMACCOBOM U CPEAHEBI3KOCTHOM MOJIEKYIISIPHBIX Macc.

TepmoauHaMuyeckue OCHOBBI (PpaKLMOHUPOBaHMS oaUMepoB. Kpurnueckoe 3Ha4YeHHE KOHCTAHTBI
Xarrusca, pu KOTOPOM IOJMMEpP MEpPECTaeT pacTBOPATHCS B pacTBopuTesie. MeToasl (ppakinOHUPOBAHUS
HOJMMEPOB: APOOHOE OCaKJICHHE, TPOOHOE PacTBOPEHHE, paselieHue Ha XpoMaTorpauueckux KOJIOHKaX,
TypOUJUMETPUUYECKOE TUTPOBaHMUE, Tellb-IPOHMKaomas xpomarorpadusa. OnucaHue, IJOCTOMHCTBA U
HE0CTaTKHU.

[TapameTpsl, XapakTepu3yoOIlUe pa3Mepbl MaKpOMOJIEKYJl B PACTBOPE: CPEAHEKBAIPATUYHbIE painycC
MHEPLIMU U PaCCTOSTHUE MEXy KOHIIAMU MaKpOMOJIEKYJIbl. Bubl oiMMepHBIX 1eel B 3aBUCUMOCTH OT UX
rMOKOCTH: LIENM C HOJHON CBOOOJON BpallleHHs, LIENU C 3aTOPMOXKEHHBIM BpAIllEHUEM, MEPCUCTEHTHbIE
LHenu. YpaBHEHMsI CPEIHEKBAJAPAaTUYHOIO pajuyca HHEpLUUHU s Lened pasnuyHoro tuna. llonarue
cratuctuueckoro cermeHra Kyna. CooTHOLIeHME BEJIMYMH CTATUCTUYECKMX CEIMEHTOB JJIs Lienei
pPa3IMYHOIO THUMA. YCIIOBUS OLEHKH CpEIHEKBAJpPaTHUUHBIX pPAJUyCOB HHEPLUU M PACCTOSHUN MEXITY
KOHIIAMU MaKpOMOJIEKYII.

1.7. Memoouwl onpedenenus MONEKYAAPHBIX MACC NOTUMEPOB

PaccesHue cBera B pacTBopax moiaumepoB.  PaccesHue cBera AMCIIEPCHBIMU CHUCTEMaMH,
pacTBopamMu, TIOMOI€HHbIMU cpeaamu. KonuuecTBEHHbIE XapaKTEPUCTUKH CBeTopaccesHus. Teopus
pacceuBaHMsI cBeTa MajbIMK yacTuliamu (tTeopus Penest). YpaBuenue Penest i cBeTopaccesiHUsI YaCTULAMU
HEOOJIBIIMX pa3MepoB. 3aBUCUMOCTh KO (UIIMEHTa MYTHOCTH OT KOHIIEHTPALMH U MOJIEKYISAPHONH MacChl
HoJMMepa.

Paccesinue cBera MoneKyIsspHbIMU pacTBopaMu (Teopus DifHiuTelHa). DIyKTyaluu KOHIEHTPALUH.
VYpaBHeHue ko3¢ (UIMEHTa MYTHOCTH, €r0 3aBUCUMOCTb OT KOHIIGHTPAallMd M MOJIEKYJSIPHOH MaccChl
noJimMepa.

Paccesnue cBera pactBopamu mnosnuMmepoB (teopust [lebas). VYpaBHenue [leGas, rpaHHIbI
npuMeHuMocTH. OrnpeneneHue MOJEKYJIIpHOM Macchl mnoiaumMepoB U Az meroaoM Jlebas. SBnenue
BHYTPUMOJIEKYJISIpHON uHTepdepeHuuu. OmnpeneneHrue MOJEKYJIIPHOM Macchl MOJKMMEPOB IO YIJIOBOM
3aBUCMMOCTHM HWHTEHCHUBHOCTH pacCesHHOro cBera (Meron acummerpuu Jlebas). Ornpenenenue
MOJIEKYJISIDHOM Macchl IOJIMMEPOB M PAa3MEPOB MAaKpOMOJIEKYJ B pacTBOpax METOJOM JIBOMHOMU
SKCTPaNOISAIUHU (METOJIOM 3UMMa).

Bo3mokHbIe KOH(OpMAlIMM MAaKpOMOJIEKYNl B PacTBOpax. 3aBUCUMOCTU KO3((UIIMEHTa TPEHUS OT
MOJIEKYJISIPHOM Macchl ToJuMepa Uid pa3iuYHbIX TUIOB KOHQopMmaiuil makpomoinekyn. Huddysus
MaKpoMOJIeKYyJl B pacTBOpax. YpaBHeHHe KodpduuueHTa 1uddy3un B pacTBOpax MOJIMMEPOB, €T0 aHAIIU3.
OrmpeziesieHre MOJICKYJIIPHOM Macchl TOJIMMEPOB METOJIOM cBoOomHON nuddy3uu. CemumeHTaius B
pacTBopax mnonuMmepoB. OmnpenesneHne MOJIEKYISIPHOM Macchl TMOJIMMEPOB METOJIOM CKOPOCTHOM
ceauMeHTanuu. Peonornyeckue cBoiicTBa pacTBOpoB noinuMepoB. OTHOCUTENbHAS, YAEIbHAs, IPUBEICHHAs
U XapaKTePUCTHUECKHE BA3KOCTH pacTBOPOB. Bucko3umerpuueckoe ypaBHeHue XarruHca. OmnpenencHue
MOJIEKYJIIPHON MaccChl IIOJIMMEPOB BUCKO3UMETPUUECKUM METOJIOM. Y paBHEHHE Mapka-XayBHUHKa.

1.8. Booopacmeopumvie nonumepwl

Knaccudpukanus BPII (npumepst). [Homusnextpomutsr (I19). OcobenHoctu pactBopenus [10.
3aBUCHUMOCTH CTENEHW Juccouuanuu HoHoreHHslx rpynn IID ot pH pactBopa ansd MNOAMKUCIOT U
MOJIMOCHOBaHUHU. V3MeHeHne KoHpopMaIMii MakpoMOJIeKyl W, KaK CIeICTBHE, MPUBEACHHON BS3KOCTU
pacTBOPOB ~ OT  CTENEHW JUCCOLMALMM  HMOHOTeHHbIX rpynn [ID. BrausHue  KOHUEHTpauun
HU3KOMOJIEKYJISIPHBIX ~ 3JIEKTPOJIMTOB Ha KOH(OpPMAallMM MAaKpOMOJEKYJl U TPUBEICHHYIO BS3KOCTb
pactBopoB. [lonnamponuTsl. 3aBUCUMOCTh KOHGOPMALIU 1 3apsaa MaKpOMOJIEKYI nonuampoauToB ot pH
pactBopa. M3oanekTpuueckas touka. Crnemnuduyeckue cBOWCTBa pacTBOpoB [1D. DiekTpokMHETHYECKHE
cBoiicTBa pacTtBopoB [ID, snmekTpodopeTnueckoe TOPMOKEHHE U pelakcaluoHHbIM 3¢ ¢ekrt. Paccesnue
cBera B pactBopax [13. CenqumenTanus B pactBopax [13. Bsaskocts pactBopoB 13, DneKkTpoBI3KOCTHBIN 1
HOJMRJIEKTPOTUTHBIHN 3¢ dexTrl. OnpeneneHne MonekynsapHoi Maccsl [19.
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[Tpumenenue I13. AncopOrmonHas (MocTU4Has) QIIOKYISALMS M CTAOMIU3AIUS AUCIIEPCHBIX CHCTEM
[13. O6pa3oBaHre KOMILIEKCOB TMOJHMKUCIOT ¢ KaTHOHAMHU METaIoB. Mexda3Hble TOJUMEPHBIC TIICHKH.
[ToNMMPIEKTPONUTHBIE KOMIUJICKCHI, YCJOBHS O0O0pa3oBaHWs U pa3pylieHUs, OOJAaCTH MPUMCHECHHS.
MuxkpoxkancynupoBanre. Kommiekcet BPII B Tom umcie u [I9 ¢ ITAB. Ilonmumepnsie renu (CTyIHH).
Knaccupukanus remeidr. [1D remu, wmexanusm HaOyxanws. Kommarne remeit. CuHepe3uc Trele.
Hcnonbs3oBanue reneil.

[TonuaTUIIEHOKCH]T, TTOTUIIPONMIIEHOKCH] T, TTPOKCAHOJIBI, MOJTUBUHUIOBBIA CIUPT, MOJUAKPUIAMUL U
€ro  COMOJMMEpHI, MOJMBUHUINUPPOIUAOH, TOJHMAKPHIOBAS W MOJUMETaKpPHIIOBas  KHUCJIOTHI,
BOJIOPAcTBOpUMbIE 3(UPBI LEIUII0NI03bl, KaTHOHHBIE [ID (monuavanIMiIAUMETUIAMMOHUN — XJIOPHI,
MOJMKBAPTEHIUYMBI ), THIPOKOJIOUIBI- XUMHUYECKHE (hOPMYJIbI, CBOMCTBA, 00IACTH IPHUMEHEHHS.

7 cemecTp

Pa3znen 2. KoHnmeHTpUpoOBaHHbIE TUCIIEPCHbIE CHCTEMbI

Beeoenue

OO0beKThl OMOMEAUIIMHBI U (PapMaleBTUKU KaK KIAaCCUYECKUE TUCIIEPCHBIC CUCTEMBI.

2.1. Hanonnumenu

OcHOBHbBIE XapaKTePUCTHKU HAMOJHHUTENEl: (opMa dYacTull, TUCHEPCHOCTb, YAETIbHAs MOBEPXHOCTb.
Meroapl OLIECHKH pa3MepoB 4YacThll. MeToabl MOJydeHMs IUCIEPCHBIX 4YacTHl. [Ipumepsl HanoJHUTENEH,
UCIIONIb3YEMBIX B (papMalleBTUYECKUX U OMOMEIUIIMHCKUX MPOIYKTaX.

2.2. Aocopbyuonnoe moouguyuposane nosepxXHoCmu Yacmuy HanoaHumenel

AncopOuust U3 pacTBOPOB Ha MOBEPXHOCTH TBEPIBIX Ted. AncopOiusi HenoHoreHHbIX [TAB U3 monspHsix u
HETOJISIPHBIX CPEJl Ha TMOBEPXHOCTH aJCOPOCHTOB DPA3IUYHOM MOJSPHOCTH. AACOpOIMS W3 pPacTBOPOB
nonoreHHbix [TAB. [Ipumeps! peniennst HeKOTOPhIX KOHKPETHBIX TEXHOJIOTMUECKHX 3a7ay.

2.3. Meswcuacmuunbie 63aumooeicmeus 8 OUCNEPCHbIX CUCTEMAX

[TonsiTe 0 MOBEPXHOCTHBIX cwiax l-ro um 2-ro poxaa. PacknuHuBaromiee AaBlieHUE, SHEPTUS U CHIIA
B3auMoJieiicTBus  4acTull. (OCHOBHBIE COCTABJISIOIIME PACKIMHUBAIOMICTO JaBlieHHWs. BapuaHTh
SHEPreTUYEeCKUX KPUBBIX B3aUMOACUCTBUS YacTUIl. THIBI MEKYACTUUHBIX KOHTAKTOB.

2.4. Cmpyxmypoobpa3zosanue 8 oucnepchvix cucmemax. Peonocuueckue ceoticmea oucnepcrvix cucmem
Tunsl NPOCTPAHCTBEHHBIX CTPYKTYP M YCJIOBHsS HMX BO3HMKHOBeHHsS. CoBpeMeHHas Kiaccu(pUKanus
MPOCTPAHCTBEHHBIX CTPYKTYp. YCJIOBHSI MX BO3HHKHOBEHHs, criennduka crpoeHus. OCHOBBI PEOJIOTHH.
Knaccudukanus TUCHEPCHBIX CHCTEM MO UX PEOJOTHYEeCKOMY MOBEACHHI0. JKCIIEPUMEHTAIBHBIE METOIbI
OIICHKH PEOJIOTUYECKUX CBOHCTB JIUCIIEPCHBIX CHCTEM.

2.5. @axkmopul, erusOwUe HA NPOYECCbL CMPYKMYPOOoOPA308aHUsA 8 OUCNEPCHBIX CUCTEMAX

Brusiaue pa3mepoB, aHM30METpUU (OPMBI YACTHI], SHEPreTUICCKOW HEOTHOPOJHOCTH IOBEPXHOCTH Ha
PE0JIOrnYecKoe MOBEACHNE IUCIIEPCHBIX CUCTEM.

2.6. DxcnepumenmanvHvle Memoobl OYeHKU Acpe2amugHoU YCmoudugoCcmu OUCHEePCHbIX CUCTEM

MeTton mpenenbHBIX CeIUMEHTAIIMOHHBIX 00heMoB. OlleHKa arperaTUBHON YCTOWYMBOCTH CHUCTEM MO HX
PEOTOTHYECKOMY TTOBEICHUIO.

2.7. Pecynuposanue cmpykmypHo-mexaHuueckux c80UCMa CyCneH3ull U SMY1bCuUll

BopHble CcycneH3WH TOJNSPHBIX HAMOJHUTENEH W HEMOJSIPHBIX HAMOJHUTENeH. DMYIbCHU BOZA-Macio.
DOMyIbCUU MACIIO-BOJIA.
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4 O0bem yueOHOM TUCUMILIUHBI:

Beero Cemectp
Bun yuebHO# paboTh 6 7
3F Axan. 3E Axan. 3F Axan.
q, q, q,
OO0mast TpyTI0€MKOCTh TUCITUTUTHHBI 11 396 7 252 4 144
KonTakTHasi pabora — ayIMuTOPHBbIE 3,56 128 1.78 64 1,78 64
3aHATHA:
B TOM 4HcJe B (popMe NPaKTUIeCKOM 05 18 0,25 9 0,25 9
MOArOTOBKH
Jlexuuu 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpME MPAKTHICCKON 0.5 18 0,25 9 0,25 9
IOJITOTOBKH
CamocrosiTesibHas padoTa 7,44 268 5,22 188 2,22 80
KoHTakTHas camocTosTenbHas pabota 0,6 0,2 0,4
CamocrosiTenbHOE U3yUYCHHE Pa3IeTIOB 7,44 267.4 5,22 187.8 2,22 796
JUACIHUATUIMHBI
3auver C
Buja nToroBoro KOHTpoJIs: 3auer .
OLICHKO
Bceero Cemectp
Bun yuebnoit paboTbl 6 !
3E Actp. 3F Acrtp. 3E Actp.
q, q, q,
OO0m1asi TpyA0€MKOCTh AUCIUILIMHBI 11 297 7 189 4 108
KonrakTHas paboTa — ayAuTOpPHbIE 3,56 96 1,78 48 1.78 48
3AHATHA:
B TOM 4HcJie B popMe NPaAKTHIECKOI 0.5 135 0.25 675 | 025 | 675
MOJATOTOBKH
Jlexnun 1,78 48 0,89 24 0,89 24
[TpakTuueckue 3austus (I13) 1,78 48 0,89 24 0,89 24
B TOM YHCIIe B (hOpMe PAKTHICCKOH 0.5 135 0,25 675 | 025 | 6.75
IMOJATOTOBKHU
CamocrosiTejibHas padoTa 7,44 201 5,22 141 2,22 60
KonTakTHas camocTosTenpHas paboTa 0,45 0,15 0,3
CaMocCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 7,44 | 2005 | 522 | 140,8 | 2,22 59.7
TUCIIAILINHEI 5 5 '
3auer ¢
Bujx uTOroBOro KOHTpOJIS: 3auer .
OLICHKO

AHHOTanus padoyeid NPOrpaMmMbl AUCHUILIMHBI
«OCHOBBI KBAHTOBOI XMMHH 0MOMATEPHAJIOB)

1 Heab AMCUMIVIMHBI - COCTOUT B U3YYEHUH OCHOBHBIX MOHSATHUA COBPEMEHHON KBAaHTOBOM XWMHH U
KBAaHTOBO-XMMHMYECKUX METOJNOB pacueTa CTPOCHUS M CBOMCTB XUMHYECKHX CHUCTEM; BO BBEICHHH
CTYAEHTOB B KPYI' OCHOBHBIX MPEICTABICHUA O XUMUYECKOUN CBSI3M M MEKMOJIEKYJISIPHBIX B3aUMOACHCTBHUAX
M O3HAKOMJIEHHHM Ha JTOM OCHOBE C OCOOEHHOCTSIMU XMMHUYECKOW CBA3M B XHMHYECKHX BEIIECTBAX U
OOYCJIOBIICHHBIX OTHM CBONCTBAaMH MAaTE€pUAJIOB; B OCBOCHHMH palbOThl C OCHOBHBIMH KBaHTOBO-
XAMHUYECKUMHU KOMIIBIOTEPHBIMHU TPOTPaMMaMU, UCIIOJIb3YEMBIMH Ha IIPAKTHKE.

129



2 B pe3yabTaTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IUICS T0JIKEeH:
Obaaoams cleayOmUMU KOMIOETCHIUSIMH U UHAUKATOPAMH UX JTOCTHIKEHUS:
IIK-2.1, IIK-2.2, [IK-2.3, [IK-4.1, [IK-4.2, [IK-4.3

3namy:
- OCHOBHBIE IIOJIO)KEHUS KBAaHTOBOM XMMHHM, COBPEMEHHOM TEOPUM XHUMHUYECKOW CBSI3M U
MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U IPUMEPBI €€ IPUMEHEHUSI K KOHKPETHBIM XUMUUYECKUM CHCTEMaM;
- IPUHLHUIIBI KOJIMYECTBEHHON XapaKTepU3allMd aTOMHONW U 3JEKTPOHHOW CTPYKTYPbI MOJIEKYJISPHBIX
CHUCTEM U IOJIUMEPOB;
- OCHOBHBIE B3aMMOCBS3H MEX]Y 3JIEKTPOHHOUN CTPYKTYpOil U (PU3UKO-XUMUYECKUMU CBOMCTBAMHU BEILIECTB,
JIeXKallke B OCHOBE YIPABJICHUS CBOMCTBAMU;
- BO3MOXXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHX PACUETHBIX METOAOB U 00JacTu HUX
IPUMEHUMOCTH.

Ymemn:
- NPUMEHATh KBAaHTOBO-XMMHUYECKHUE IOAXOJbl U METOJbI JJIsl pacueTa, UHTEPHpPETalu U IpeacKa3aHus
CTPOEHHUSI U CBOWCTB MOJIEKYJISIPHBIX CUCTEM M MOJUMEPOB.

Braoemw:
- JIEMEHTapHBIMU HaBbIKAMH [TPUMEHEHHUSI KBAHTOBO-XUMHUYECKUX MOAXO0J0B U METOJOB M MHTEPIPETALIUN
pe3yJIbTaTOB IpU pELICHUHM MPAKTUYECKUX TEXHOJIOIMYECKUX 3aJad M CTaHIapTHBIMU  KBaHTOBO-
XUMHUYECKUMH KOMIIBIOTEPHBIMU ITPOrpaMMaMH.

3 Kpartkoe coep:kanue JMCHHUIITHHbI

Beeoenue. Tlpeamer kBaHTOBOM XUMUU. Posib KBaHTOBOI XMMHUU B ONKMCAHUU XUMHUYECKUX SBICHUHN U

nporeccoB. B3anMocCBA3b KIIACCHUECKON U KBAHTOBOM MOJENIEN MOJIEKYI.

Pazoen 1. Obwue npuryunsvt K8AHMOBOU XUMUU

1.2.  OcHOBHbIEC TPUOITIKEHHUSI.

OcHOBHbBIE TIOJIOKEHUSI KBAaHTOBOM MEXaHUKH. BapualmoHHBI METOJ HaXOXIEHHUS BOJHOBBIX (DYHKIUH.
[Ipubnuxenne He3aBUCHMBIX dYacTull. MeToj caMocoryiacoBaHHOro mnousis Juist aromoB. IIpuOmkenue
HEHTPAJIbHOTO MOoJIA. ATOMHBIE OpOUTANIH U UX XapaKTEPUCTHUKHU.

1.3. OnHO’IEKTPOHHBIE © MHOTOAJIEKTPOHHBIC BOJHOBBIEC (DYHKIIMM U METOJIBI MX pacyeTa.
AHTUCUMMETPUYHOCTh JJEKTPOHHOUW BONHOBON ¢yHkiuu. CnuH-opburtanu. [lerepmunant Creiitepa.
Brenenue B Meroasl Xaptpu-®oka u Kona-llloma, xuMuueckass TpakTOBKa pe3yJIbTaTOB. DJIEKTPOHHBIE
KOH(UTrypaluy aTOMOB € TOUYKH 3pEHHsI KBAHTOBON XUMHUH.

Paszoen 2. Memoowi keanmogou xumuu

2.1. MonekynsapHas CTpYKTYpa, 2JIEKTPOHHAsI KOPPEIALUSL.

[Tpubmmxenne bopua-OnmnenreliMepa, annabaTUYECKU MOTEHIIMAT U TIOHIATHE MOJEKYISIPHOU CTPYKTYPHI.
Metoast Xaptpu-®oka u Kona-Illaoma ans monekynsl. [lpubmmwkenne MO JIKAO. DnexktpoHHas
Koppemsanus. Meton KOH(GUTypalluOHHOTO B3aumojehcTBus. Teopus Bo3MymieHuil. Pacuer sHeprum
JUCCOLMALNN XUMHUYECKUX CBSI3EH.

2.2. Hesmnupuueckye 1 NOIyIMIUPUUECKHAE METOIBI.

Hepapxusi METO0B KBaHTOBOW XuMHM. Hesmmupuueckas KBaHTOBas XuMHs. basucHble GyHKUMH [Uis
HEAIMIUPUYECKUX pacueToB. ATOMHBIE U MOJEKYJspHble Oa3ucHble HaOOpbl. Ponb Oa3ucHbIX (QyHKUUN B
ONUCaHUM CBOUCTB MoJekyia. Ilomysmmupuueckue Metozsl. BajeHTHoe NpuOIMIKEHHE. T-3JIEKTPOHHOE
npubmkenne. Merox Ilappusepa-Ilonna-Ilappa. IIpoctoit u pacmupeHHblii MeTobl XtoKKens. TouyHOCTh
KBAaHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Pazoen 3. Xumuueckas cés3b u MedcMONEKYIAPHbLIE 83AUMOOEUCTNBUSL

3.1. Xumnueckast cBA3b U MEXMOJIEKYJISIPHbIE B3aUMO/ICHCTBHS.

OpOuTanbHas KapTHHA XUMHYECKOH cBsi3U. KOHCTpyKTHMBHAs W JAECTPYKTHBHas HHTEpGEpeHLHs
opburtaneil. MonekyasipHble oOpOuTalId M HMX CHUMMeTpuiiHas Kiaccudukanus. KoppensiuoHHble
JarpamMmbl. DJIEKTPOHHbIE KOH(PUTypalluy JBYXaTOMHBIX MOJIEKYN. AHAJIU3 3aCelIeHHOCTeN opOuTaneit no
Mannukeny. [IonaTue o 3apsanax U NopsaKax CB3eH.

[IpocTpaHCTBEHHOE  paclpefeNieHHe  AJIEKTPOHHOW — IUIOTHOCTM M XHMHYECKas  CBSI3b.
MesxMoneKkynsipable B3auMmoaencTus. Jlepopmarimonnas 3JeKTpoHHas TNIOTHOCTh. CHITBI B MOJIEKYJIax.
3axnouenue. KBaHTOBas XMMHSI KaK UHCTPYMEHT MTPOTHO3a B XUMUHU.

OO11ee KOMUYECTBO pa3aenoB — 3.
4 O0beM yueOHO# JUCUMIITIMHBI
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O0beM TMCUMILTHHBI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
4. 4.

O01asi TPY10€eMKOCTh M CHUTITHHBI 2 72 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[Tpaktrueckue 3ansatus (113) 0,445 16 12
Jlaboparopusbie paboTsl (JIP) - - -
CamocrosiTejibHas padoTa 1,11 40 30
KonrtaktHas camocrositenbHast pabora 0,4 0,3

1,11
CaMocCTOsITEeIbHOEC H3YUYCHHUE PA3/ICTIOB JUCITUILUIMHBI 39,6 29,7
Buj kourpoas: 3a4eT ¢ OLEeHKOI

AHHOTaNUsA padoyei MPOrpaMMbl JUCUUIJIMHBI
«BbluncanTeIbHbIE METOAbI B XUMHU O0HOMATEPHATIOBY

1 Hesb TUCHUIJIMHBI — COCTOUT B 3HAKOMCTBE C OCHOBAMH IMOHATHIHOTO armapara JUCIUTIINHBI K UX
NPUMEHCHUH ISl OTIMCAHUS M TIPEJCKA3aHUs CTPOCHHS M CBOMCTB Pa3HOMACIITAOHBIX XUMUYECKHUX CHUCTEM;
BO BBEJIECHUU CTYJCHTOB B KPYI OCHOBHBIX TPEJCTABICHUH, JIEKAIUX B OCHOBE COBPEMEHHBIX
BBIYMCIIUTEIFHBIX KOMITBIOTEPHBIX IPOTPAMMHBIX KOMIUIEKCOB, HCIIOJIb3YeMBbIX Ha MPAKTUKE IS
YCTaHOBJICHHSI OCOOCHHOCTEH CTPOCHUS, XUMUYECKOW CBSI3U U JBUKCHHSI aTOMOB B XMMHUYECKHX BEIIECTBAaX
1 00yCIIOBJICHHBIX MU CBOWCTBAMHU MAaTEPUAIOB Pa3IMYHOTO HA3HAYCHUS.

2 B pesyabTare N3y4eHHs JMCUMILINHBI 00y4al0IIMIACH 10JI2KEeH:

Obradoame CIIeNYIOMUAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:
TIK-2.1, IIK-2.2, IIK-2.3, [IK-4.1, [IK-4.2, I[IK-4.3
Suame:

- OCHOBHBIC IMOHSATHUSI COBPEMEHHOW BBIYUCITUTEIILHON XUMUH;
- IPUHIIUIIBI U TIPUMEPHI IPUMEHEHHSI COBPEMEHHOM BBIYUCIUTENFHON XUMHH K KOHKPETHBIM XUMHYECKHM
CHUCTEMAM;
- OCHOBHBIE B3aMMOCBS3M MEXIY COBPEMEHHOW BBIYUCIUTEIHHOW XMMHUEH M AJIEKTPOHHOW CTPYKTYPOH H
(UBHKO-XMMHYECKUMHU CBOMCTBAMH BEIIECTB, IPUMEHSEMBIC JIS YIIPABICHUSI CBOMCTBAMH MaTEPHAJIOB;
- BOBMOXHOCTH OCHOBHBIX COBPEMEHHBIX METO/I0B BBIUMCIUTEILHON XUMHUH.
Ymems:
- IPUMEHATH METOJbl BHIUMCIUTEILHOW XUMHH ISl pacuera, MHTepPIpeTallui U MpeJCKa3aHus CTPOSHUS U
CBOMCTB XUMHUYECKUX CHCTEM.
Bnaoemw:
- DJIEMEHTAPHBIMU HaBBIKAMHU MPUMEHEHUS MMOJXOJI0B M METOJOB BBIYHCIUTEIIBHON XUMHUH TIPU PEIICHUU
MPAKTUYECKUX TEXHOIOTUYECKUX 3a/1a4 C TOMOIIBIO CTAHAAPTHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

3 Kparkoe coaep:kaHue TUCHHNIHHbI

Beeoenue. Poab 1 MECTO BBIUMCIIMTEIBHBIX METOIOB

Pa3zoen 1. Ocnosnvle npedcmasnenus
1.1. MareMaTH4YECKHE MOJIEIN B XUMHUH.
BrerumcnuTebHBIE  METOABI B XMMHH. MareMaTH4YecKHe MOJEIM W WX MPHOIMKCHHBIN Xapakrep. Poib
MOJIeIM B HAYYHOM HCCIIe0BaHUU. MOJIeNH, aITOPUTMBI U TIPOTpaMMbl. UHUCIIEHHBIH SKCTIEPUMEHT.
1.2. DneMeHTHI TEOPHH MOTPENTHOCTEH.
[Mpubnuxennsie yrcna U GyHkuM. [IpaBuna 3amucu U OKpyriaeHUs TPUOIMKEHHBIX YUCeN U JeHCTBUI Hall
HUMHU. AOCONIOTHAs M OTHOCHUTENIbHAS IOTPEIIHOCTh BBIUYMCICHHUS CYMMBI M Pa3HOCTH, NPOW3BEICHUS U
YaCTHOTO MPUOMIKEHHBIX 4YHcel. AOCONMIOTHAs W OTHOCUTENbHAs MOTPEIIHOCTh BBIYUCICHUS (PYHKIIMH
OJIHOM M HECKOJIBKUX ITePEMECHHBIX.

Paszoen 2. Cranapuvie u 6ekmophsie senuuunvl. Mampuywl u onepamopbl
2.1.  DneMeHTHI BEKTOPHOTO aHAJIH3a.
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CkanipHbple M BEKTOpHbIE BeIMYMHBI. CIOKE€HHWE U BBIYMTAHHE BEKTOPOB. CKalIpHOE M BEKTOPHOE
npousBeneHue BekTopoB. [IpomsBenenus tpex BekTopoB. JuddepeHunpoBanre BEKTOpa MO CKATSIPHOMY
aprymenry. [IpumeHeHre BEKTOPOB ISl OUCAHUS CTPYKTYPbl KPUCTAIIIIOB.
2.2.  CxansipHble U BEKTOPHBIC TIOJIA.
Ckansgpuoe mone. 'paauent ckamspHoit ¢yHkuuu. BekropHoe mone. JluBepreHIust ¥ pOTOp BEKTOPA.
[TorenmansHoe nose. Teopema Octporpanckoro-I'aycca. Teopema Crokca.
2.3. IlpakTtuyeckue NpUIOKEHUS CKAISIPHOTO U BEKTOPHOT'O aHAJIN3a B XUMHHU.
ATOMBI B MOJIEKYJIaX W B3aUMOJCUCTBUS MEXIYy HUMH. BHYTpPUMOJEKYISIPHOE S3JEKTPUUYECKOE II0JIE U
3JIEKTPOCTATHYECKUE B3AUMOJICHCTBHS B MOJIEKYJISIPHBIX CUCTEMAaxX M KpUCTaJIIAX.
2.4. Matpu1ibl 1 OnepaTopsl.
Matpuupbl U onepanuu HajJ HUMHU. TpaHCIOHHMPOBAaHHAsA, 3PMUTOBA U OOpaTHas Marpuiel. Oneparopsl B
xuMud. OnepaTopbl OCHOBHBIX (PH3UKO-XMMHUYECKHX BelnnuuH. Kommyrarus omeparopsl. Omnepatop
['amMmuibTOHAa M €ro KOMIIOHEHTHI. JIMHEHbI BapuanMoHHbI MeTof Putna. [IpuMeHneHust omepaTtopoB u
MaTpull B XMMHMH: BapUAllMOHHBII MeToA pemieHus ypasHenus lpenunrepa.
Paszoen 3. BoiuuciumenvHvle Memoowvl 8 XuMUYECKUX 3a0a4ax

3.1. MaTemaTuueckue MeTOo bl KIIaCCUYECKOTO ONMCAHUsI CTPYKTYpPbI U IMHAMUKH MOJIEKYI.
JIBukeHHre MOJIEKYIIbI B JTa0OpAaTOPHOM CHCTEME OTCUETa U B cUcTeMe IieHTpa Macc. Onucanue
BpalllaTeIbHOIO JBUKEHMS MOJIEKYJIbl. MaTpulia TeH30pa MOMEHTA HHEPLMH MOJIEKYJIbl. | TaBHbIE MOMEHTBI
MHEPUUU MOJIEKYJIbl. MOMEHTBI MHEPLIMU MOJIEKYJ Pa3JIMYHOIO CTPOCHHUS.
3.2. YpaBHEHHUsI MEXaHUKHU B 000OIICHHBIX KOOPIMHATAX.
[TonsiTre 06001IeHHBIX KOOpAUHAT. Y paBHeHus Jlarpanxka. YpaBuenus ['amunbrona. ®ynkuus ['amunsrona
KaK IOJIHAasi SHEPrusi KOHCEPBATUBHOMN MU30JIMPOBAHHOMN CHCTEMBI.
3.3. KonebGanus aTOMOB B MOJIEKyJie B 0OOOIIEHHBIX KOOPJAMHATAX. lMapmoHnueckuit
noreHuuan. ['apMmonnueckue konedaHusi aTOMOB B MoJiekyJie. HopmanbHble BaleHTHbIE KOJIe0aHNsl aTOMOB B
MOJIEKYJIe: CHMMETPHUYHbIE, aHTUCUMMETPUYHBIE, TehOpMallMOHHbIE.
3.4. UndpakpacHas konedareapbHasi CIIEKTPOCKOIIHS.
Maremaruueckue moaenu MK-cnekrpockonuu. MK-ciekTpel NOrioneHus OpraHu4eckux COeIMHEHUM.
3.5. MexaHuueckasi MOJIEIb MOJIEKYJIBI. [Ipubnmxenus,
JeXallue B OCHOBE MEXaHUYECKON MOJENId MOJIEKYJIbl. [[0BEpXHOCTh NOTEHIIMAIBHOW SHEPTUH MOJIEKYJIbl U
€€ XapaKTepUCTUKHU. SIiepHas KOH(UTypalys MOJEKYJIbl U MOJIEKYJISIpHAsl CTPYKTypa. DHEpreTHUeCKHe
6apnepsl Ha [111D. BanenTHble H30Mepbl U KOHPOPMEPHI.
3.6. KondopmarmoHHblii aHaIu3.
BryTtpeHHne koopauHaTel MOJIeKybl. [loTeHIManpHas 3HEpIrysi MOJIEKYJIbl B pAMKaX MEXaHUYECKOW MOJEIN
Mosiekynbl. [lpubnuxkeHne aaIUTUBHOCTH MAapHBIX ATOMHBIX B3auMojeHcTBUH. CHIIOBBIE MOCTOSHHBIE
MOJIEKYJIbl U UX pacyeT. AHIApMOHU3M aTOMHBIX Konebanuid. [lorennman Mopca. BpamarensHbie 6apbepsl
MOJIEKYII.
3.7. IloTeHuManpHas SHEPTUsI MOJIEKYJIBI.
[loTenuuanpHas SHEprusi MOJEKYyJbl Kak HapaMeTpuueckas (QYHKIUS BHYTPEHHUX KOOpPIMHAT aTOMOB.
DNEKTPOCTaTUYECKOE B3aUMOJIECHCTBUE AaTOMOB M MOJIEKYJI. MyNbTUNONBHAS MOJEIb. ATOM-aTOMHOE
npubmpkenne Kwuraiiropoackoro. Oueprus Ban-gep-Baanbsca. Ilorenumansl Jlennapaa-/IxoHca u
bakunrema-Xuina. Bonoponnas cesa3b. Hegocratku MEXaHUYECKOW MOJIENIA MOJIEKYJIBI.
3.8. BoruncnutenbHble METOABI NIl OOJBIIMX MOJIEKYJSIpHBIX cucTeM. |.  MomnekynsapHelii aHcamMOJIb.
@yHKIMM pacnpeneneHus. Meroa MonekyaspHol 1uHaMuku. Meton MonTe-Kapio.
3.9. BoluncnuTenbHble METOABI J11 OONBIIMX MOJIEKYISIpHBIX cucTteMm. Il. BreruucnurensHsiin
acrekT Teopuu (pyHkuuoHana miaotHoctH. Meroa Kona-11Isma. HeopOuTanbHblid OIX01.
3.10. BwruuciautenpHbie METOABI sl O0nbIMX MOJeKyIsipHbIX cuctem. |ll. Meton Kapa-ITappunemo.
I'uGpuaHBIe METOIBI «KKBAHTOBAsI MEXaHUKA-MOJIEKYJISIPHAs MEXaHUKA.

3axnouenue. BoraucauTenbHbIE METO/IBI - COBPEMEHHBIN HHCTPYMEHT MPOTHO3a B XUMHH.
OO11ee KOIUYECTBO pa3aenoB — 3.
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4 O0beM yueOHOH THCHUILINHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoii paboTbl Axax, | Acip.
3E
q, q,

OO0masi TPy10€eMKOCTh 1M CHUILTHHBI 2 12 54
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 0,89 32 24
Jlexkuun 0,445 16 12
[Tpaktuueckue 3ausarus (113) 0,445 16 12
JlabopaTtopHsie padoTsl (JIP) - - -
CamocrosiTesibHas padora 1,11 40 30
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

1,11
CamocTosiTebHOE U3YUCHHE PA3/IeIOB AUCITUILIMHBI 39,6 29,7
Bua konTpoJs: 3a4eT ¢ OLICHKOM

5.4 IlpakTuka
AHHOTANUsA padoyei MPOrpaMMbl NPAKTUKHA
«Y4eOHasi NPAKTHKA 03HAKOMHUTEIbHAS IPAKTHKA»

1 Heap nNpakTHMKH — MOJyYEHUE CTYACHTAaMH OOLIMX IpEJICTaBICHUH 00 OCHOBHBIX THIAX
OroMaTepuangoB, 3HAKOMCTBE C padOTON MpeANnpUsATUN U HHCTUTYTOB, 3aHSATHIX MOMCKOM, Pa3pabOTKON
METO/I0B CUHTE3a, aHaJIM30M OMOMaTepuasoB, a TaKXKe IOJYYEHUIO IEPBUYHBIX NPOPEeCCHOHATbHBIX
YMEHMM M HaBBIKOB IIYTEM CAMOCTOSITEIBHOTO TBOPYECKOIO BBIIIOJIHEHUS 3a/lad, I1OCTaBJIEHHBIX
IPOTrpaMMOil MPAKTUKH.

2 B pe3yabTaTe NpOX0osKAeHUS NPAKTUKH 00y4YAIOIIMIiCS 10JIKEeH:

Obaadoams ciaenyromMUMH KOMIETEHIUIMHA U UHAUKaTopamu ux noctiwkeHus: 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-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-3.4;
OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5;
OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4; OIIK-5.5; OIIK-5.6;
OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13; OIIK-3.14;
OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13; OIIK-4.14;
OIIK-4.15; OIIK-4.16

3HaMb:

- TOpS/OK IUIAHUPOBAHUS, OpPraHM3allMM M TPOBEICHMS HAy4YHO-HCCIEeIOBAaTEIbCKUX paboT ¢
MCIIOJIb30BaHUEM COBPEMEHHBIX TEXHOJOTUH B 00J1acTH OMOMaTEepHaIOB;

ymems:

- OCYUIECTBJIATh IIOUCK, 0OpabOTKY M aHAIU3 HAyYHO-TEXHHUYECKOH MH(OpManuu no npouiro cBoei
00pa3oBaTeNbHON MPOTrPaMMBbl, B TOM YHCIIE C TPUMEHEHUEM COBpEMEHHBIX INternet-rexuomnoruii;

- HCIOJNb30BaTh COBPEMEHHbIE MPHUOOPHI M METOAMKU MO MPOQMII0 MporpamMmsl OakaiaBpuara,
OpPraHU30BBIBATh MPOBEICHUE YKCIIEPUMEHTOB U UCTIBITAHUH, TPOBOUTH UX 00pAaOOTKY U aHAIM3UPOBATH UX
pe3yNbTaThl;

enaoems:

- CHOCOOHOCTHIO M TOTOBHOCTBIO K HCCJIEIOBATEIbCKOW AESITENbHOCTH MO NpoduiIo HU3ydaemon
porpaMMbl OakanaBpHara;

- METO/I0JIOTMYECKUMH MOIX0/IaMU K OpraHU3alli Hay4YHO-HCCIIE0BATEIbCKOM IeATENbHOCTH;

- CIIOCOOHOCTBbIO Ha MPAKTUKE HCIOJIb30BATH IOJyYEHHBIE YMEHHUS W HABBIKM JJIsl OpraHU3alliH
HAyYHO-UCCIIEI0OBATENbCKUX PaloT.

3 Kpartkoe cofep:kaHne NPaKTHKH

1. O3nakomileHHe ¢ HCTOpPUeH OpraHu3alMM, B KOTOPOl MNpoBOAWTCH NpakTuka. [[ns
IIPOU3BOJCTBEHHBIX NPEANPUATHNA: O3HAKOMJIEHHE C IPOM3BOJICTBOM, OCHOBHBIMHM BHJAMHU BBIITyCKaeMOMN
OPOAYKIMH, CTPYKTYpOH U HampaBleHUSIMHU JedareiabHocTU. Jlnsg o0pa3oBaTeNbHBIX OpraHU3alui:
O3HAKOMJICHHE C UCTOpUEH, CTPYKTYpOH M MECTOM B COBPEMEHHOH cucteme oOpas3oBaHus. [y HaydHO-

133



UCCIIEIOBATEIbCKUX OpTraHU3allfil: O3HAKOMJICHHE C HCTOPHUEH, CTPYKTYypoH M IOCIEIHUMH Haumboiee
APKUMU HAyYHBIMU JOCTHKEHHUSIMH COTPYIHUKOB OpPraHU3alINH.

2. Ilocemenne ¥ MPOXosK/AeHNe MPAKTHKY HA 0a3e NPO(PUILHBIX MHCTUTYTOB U NpPeANPUsITHIA.

[locemenue HMHCTUTYTOB M MPEANPUATUH, 3aHATHIX CHHTE30M, AHAIU30M U  IPOU3BOJCTBOM
OouomarepuanoB. O3HAKOMJIEHHE C OCHOBHBIMM CHHTETUYECKUMH CTaJUSMH, CIOCOOaMM INPOU3BOJCTBA,
aHaJIM3a U KOHTPOJISl kadyecTBa Ouomatepuanos. [Ipuobdperenue noja KOHTPOJIEM PyKOBOJIUTENEH MPaKTUKU
MEPBUYHBIX YMEHHMH M HABBIKOB HAYYHO-HCCIIEIOBATENIHCKON PaOOThI B 00JIACTH Pa3padOTKU WM TPOU3BOJICTBA
OroMarepHrasioB B COOTBETCTBUU C UH/IMBUTyaJIbHBIM 33aHUEM.

3. O3HaKoMIIeHHeE ¢ ePCNeKTHBHBIMI HAYYHBIMH pa3padoTKaMM.

O3HaKoMJICHHE C MEPCHEKTUBHBIMU HAYYHBIMU Pa3padOTKaMH B OOJACTH CO3JAHHS M MPUMEHEHUS
6uomarepuanoB. CamocTosTeNbHas IpopadoTKa MaTepHala Mo TeMaTHUKE HHAWBHUIYaJTIbHOTO 3a/I1aHHUS.

CaMocrosiTenbHas TeopeTudeckasi padoTa BKIIOUYAET CIEAYIOLUINE TEMAaTUKHU:

CuHreTnyecke M HMCKYCCTBEHHbIE Ouomarepuanbl. buomarepuanibl A BOCHOJHEHHS YTpaueHHBIX
¢yHKkuui TKaHed, opraHoB W Ouonorumyeckux cpen. CHHTE3 MONMMEPOB M HMHBIX KJIACCOB MAaTEpHAJIOB,
MPEJICTaBISIIOIIMX MHTEpPEC IS CO3/IaHusl OMOMaTepUaoB Ha WX OCHOBE. Y CTAaHOBJIEHUE TEOPETUYECKUX U
(U3UKO-XMMUYECKIX 3aKOHOMEPHOCTEH, JIeXkKaIuX B OCHOBE CHHTE3a OMOMaTepHalioB.

O3HakOMJICHHE C MEePCHEKTUBHBIMU HAayYHBIMH pa3paboTKaMHu B 00JIACTH CO3JaHMs OMOMaTepHaioB
OCYILIECTBIISICTCSI B XOJE IMOCEUICHUS HAayYHBIX JIa0OpaTOpuid, BHICTABOK, KOH()EPEHIUH M TeMaTHYECKUX
9KCIIO3UIIUN MYy3€eB, a TaKKe B X0JIe CAMOCTOATEIbHOM MPOPabOTKU MaTepHala MeYyaTHbIX U 3JIEKTPOHHBIX
pPEeCypCoB 10 TEMATUKE UHIUBUYaTbHOIO 3aJJaHUSI.

4. TloaAroToBKy OT4YeTa O NPOXOXKIEHUH Y4YeOHOWl NpakTUKU. AHanmu3 TpeOOBaHUM,
IPEIbABISEMBIX K HAllMCAaHUIO M IPEJICTaBICHUIO OTYETa, MOJArOTOBKAa OTueTa O npaktuke. KoHkpeTHoe
collepkaHue Yy4yeOHOM NPAKTHKU OIpeNesseTcsl ¢ Y4eTOM BO3MOXHOCTEH M HMHTEpPECOB Kadeapsl,
OpraHU3YIOIIEH NIPAKTUKY, U IPUHUMAOIIECH OPraHU3alUN.

4 O0beM NPaKTHKH

O0beM qMCHHUIIIMHBI
Bup yuyeOHoii padoTsbl Axax, | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA:
[Tpaktuueckue 3ansatus (I113)
CamocrosiTejibHasi padoTa 3 108 81
KonTtakTHas camocrositenpHasi pabota 3 0.4 0.3
CaMocTOsITENbHOE U3YUYEHHE PA3AEIOB IUCLIUILIMHBI 107.6 | 80.7
Buj kouTpoas: 3auer c oueHkom

AHHOTanus padoyeil NPorpaMMbl NPAKTUKHU
«IIpou3BoaCTBEeHHAS MPAKTHKA TEXHOJIOTHYECKAs (IIPOEKTHO-TEXHOJIOTHYeCKasi) NPAKTHKA»

1 Hear aucommianmHbl — (QopMHpOBaHUE NPOPECCHOHANBHBIX KOMIIETEHIUI IOCPEICTBOM
IUIAHUPOBAHMUSI UM  OCYIIECTBIEHUS OKCIIEPUMEHTAIBHOM JAEATEIbHOCTH Ha OCHOBAaHMM HW3YyYEHHBIX
JUCIUIINH, B TOM YHCJIE CTIEHHUaIbHBIX, U CAMOCTOSTENIbHO U3y4YeHHOU HH(pOpMaLUK.

2 B pe3yabTaTe NPOX0KACHHUSA NPAKTHKH 00yYAIOIIMICS 10JIZKeH

Obnadams CIeayIONIMMU KOMIIETEHITUAMH U WHANKaTopamu ux aoctmxkenus: YK-4.1; YK-4.2; VK-
4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; IIK-1.1; TIK-1.2; T1K-1.3; TIK-3.1; T1K-3.2; [1K-3.3;
[1K-6.1; I1K-6.2; [1K-6.3

3nams.

— TEXHOJOTHUYECKHE IPOLECCHl U OCHOBHOE TEXHOJOIMUECKOe OO0OpYJOBAaHHE, MCIOIb3YeMOE B
IIPOU3BOJICTBE OMOMATEPUANIOB;
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— OCHOBHBIE TPUHLMUIBL, METOAbI U ()OPMBI KOHTPOJIS TEXHOJOTMUECKOTO IMpoIlecca M KauecTBa
NPOAYKLK;

— OCHOBHBIC HOPMATHBHBIC JOKYMEHTHI TI0 CTaHAAPTH3ALMU ¥ CEePTUPHUKAIMHM TMPOAYKIIUU
NPEANPUATHIN 110 TPOU3BOJICTBY OMOMATEpUATIOB,;

— IMpaBWia TEXHUKU O€30MacHOCTH U MPOM3BOACTBEHHON CAHUTApPUH; OPraHU3alUOHHYIO
CTPYKTYPY NPEAIPUATHUS;

Ymemo:

— HCHOJIb30BaTh TEXHUYECKHUE CPENICTBA ISl U3MEPEHHSI OCHOBHBIX NIaPAMETPOB TEXHOJIOTMYECKOTO
polecca, CBOMCTB ChIPbs M MPOIYKLUU NPEANPUATUH;

— aQHANM3UPOBATh TEXHUYECKYIO JOKYMEHTAIlMIO, PEAJM30BBIBATH HAa TPAKTHUKE TPEOOBAHUS
HOPMAaTUBHOM JTOKYMEHTAlLlUH.

Braoemy:

— METOJaMH TPOCKTHPOBAHUS TEXHOJOTHMUECKHMX JMHUA U moadopa TEXHOJOTHMYECKOTO
000py10BaHus1, METOAMH YIIPABJIEHUS TEXHOJIOIMUECKUMHU IIPOLIECCAaMU IPOU3BOJICTBA;

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMYECKH MPOLIECC B COOTBETCTBUHU C PETJIAMEHTOM.
3 Kparkoe coaepxanne NpakTHKHU

Pa3nes 1. Opranu3anuoHHble MepONPUATHSA

Opranu3alOHHbIE MEPONIPUATHUS BKIFOYAIOT:

* 3HAKOMCTBO C IPOTpaMMOM, LEJISIMU U 33JJa4aMi IPOU3BOJCTBEHHON IPAKTUKHY;

* pa3bsiCHEHHE 0COOEHHOCTEN POXOKACHUS MTPAKTUKU Ha MPEATNPUATHUSAX;

* UHCTPYKTaX MO OOLINM IOJIOKEHHUSIM PEXUMA;

* UHCTPYKTaX MO TEXHHUKE 0€30MacHOCTH;

* OTIpeieTICHNEe PUMEPHOTO KaJeHJapHOTO TpaduKa MPOXO0KACHUS PAKTHKY;

* BblJIaya MHAUBUIYAJILHOIO 3a/1aHMUSI.

Pa3nes 2. O3HaKkoMJ/IeHHe ¢ TeXHOJIOTHell IPOU3BOACTBA OMOMAaTEePHAJIOB

O3HaKOMJICHHE C TEXHOJIOTHEN pa3pabOTKU M MPOU3BOCTBA OMOMATEPHUAIOB BKIIOYAET 3HAKOMCTBO C
TEXHOJOTMYECKMMHM CXEMaMHU IPOMU3BOJCTBA OMOMATEpUAIIOB WM METOJaMU pa3pabOTKU M HayYHBIMU
OCHOBaMU cuHTe3a Ouomarepuanosn. [Ipu nocemenun npeanpusatus (Bkmouas kapeapsl PXTY umenn J[.U.
MenneneeBa) OakanaBp o00s3aH  (PUKCHpOBaTH Marepuad HEOOXOAUMBIM JUIsi COCTABJICHHS OTYETa,
COJIep/KaHNE KOTOPOTO OMPEAEIAETC NHANBUAYAIBHBIM 3aJaHUEM.

Pa3nea 3. [IpakTnyeckoe ocBOeHHE TEXHOJIOTMYECKHUX MPOLECCOB HA KOHKPETHOM NpeANpPUATHH
10 MPOM3BOACTBY M Pa3padoTke OHOMATEPHAIOB

COop marepuana uid BBINOJIHEHHWS WHIAUBUAYAIBHOIO 3aJaHHsl Ha MPEANPUATUAX TMPOBOTUTCS
CTYJEHTaMH II0J, PYKOBOJCTBOM PYKOBOJIUTENS OT IPENNPHUATHS U KOHCYJIbTUPOBAHWU PYKOBOAMTEISIMU
MPAKTUKU OT YHUBEpCUTETA. XapakTep coOMpaeMoro Marepuasa onpeaesseTcss MHANBUIYabHBIM 3a/laHueM
IPOXOALIETO MPAKTUKY OakanaBpa.

Pa3nes 4. 3akaounresbHbie Meponpusitus. IloaroroBka u ciaya oryera no nNpaKkTuke.

PexumHas npoBepka KOHCIIEKTOB U YEPTEKEN PYKOBOAUTEIIEM OT IPEAIPUATHS.

[IpoxokaeHne 3aKIIOYUTENbHOTO MHCTPYKTaXa M KOHCYJIbTAllUU B Y4EOHO-METOAMYECKHUX LIEHTaX
OPEINPHUATHIA I TUYHO C PYKOBOJIUTENSIMH MPAKTUKU OT npeanpustus (Bxirouas kadhenpsr PXTY umenu
JI.W1. Menneneesa) [lonroroBka oT4yera v MpueM 3adera ¢ OLEHKO M0 MpaKTHUKe MpenoiaBareneM Kadeapbl
O6uomarepHasos.

4 O0beM MPAKTHKHU

O0beM TMCUMILTHHBI
Bup y4yedHoii padoThI Axax, | Actp.
3E
u. 4.

OO0masi TPy10eMKOCTh THCITUTLTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS:
[Tpaktrueckue 3ausatus (113)
CamocrosiTesbHast padora 3 108 81
KonTtaktHas camocrositenpHas pabora 3 0.4 0.3
CamocTosITeIbHOE H3YUYCHHE Pa3/IeTIOB TUCITUILIMHBI 107.6 80.7
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\ Buja koHTpOJIA: \ 3a4er c oneHkom

AHHOTanus padoveil NPOrpaMmbl JUCHUIIIHMHBI
«IIpou3BoaCTBEHHAS] MPAKTUKA NPEAIUIIJIOMHAs MPAKTHKA)

1 Llesib NPAKTHKY — BBIITOJIHEHUE BHITYCKHON KBATH(DUKAIIMOHHOMN paboTHhI.

2 B pe3yJbTaTe NpPoXo:KIeHHUs MPAKTHKH 00y4alOIIUIiCA T0JIKEH:

Obaadoams cneayONMMI KOMIIETEHITUSAMU U HHIUKaTopamu ux goctiwkenus: [1K-1.1; TIK-1.2; TTK-
1.3; TIK-2.1; T1K-2.2; T1K-2.3; T1K-3.1; [1K-3.2; I1K-3.3; [1K-4.1; [1K-4.2; [1K-4.3; [1K-5.1; [1K-5.2; TIK-5.3;
[IK-6.1; [IK-6.2; 1TK-6.3

3Hamp:

—  (UBUKO-XHUMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOTHH o npoduio BBITYCKHOM
KB (PUKAIIMOHHOH paboThI;

— DKOHOMHUYECKHE MOKA3aTeIU TEXHOJIOTUH;

— KOMIUIEKC MEpONPHUATHA MO TEXHUKE O€30MacHOCTH, OXpaHE OKPYXKarolled cpeabl, OXpaHe
TpyZa.

ymembs:

— BBINOJHATH MOJATOTOBKY HAay4YHO-TEXHUYECKOW JOKYMEHTAllUW Uil IPOBEJIEHUS Hay4YHBIX
UCCJICTOBAaHUM U TEXHUYECKUX pa3pabOTOK;

— BBINOJHATH PacyeThl, CBA3AHHBIC KaK C pa3pabOTKON 3aJaHMil Ui OTIENbHBIX HCIIOIHUTENEH,
TaKk ¥ C COCTaBJICHHMEM IUIAHOB M MPOrpaMM IMPOBEACHHS] HAYYHBIX MCCIENOBAHUNH M TEXHUYECKUX
pa3paboTOK B IIEJIOM.

enaoemp:

— CHCTEMOH IJIaHUPOBAHUS U OPraHU3allMKd HAYYHO-UCCIIEJOBATEIbCKUX U IMPOEKTHBIX PadOT B
paMKax M3y4aeMou MOCTaBJICHHOW 3a0a4u;

3 Kparkoe coaepxxanne NpakTHKHU

[TpenaumuioMHas NpakTUKa BKJIIOYAET 3Tallbl 03HAKOMJICHHS C MPUHIMIAMH OpPraHU3aluy HayYHBIX
UCCJICIOBAaHUM U MPEATUIUIOMHON paboThl (pa3aensl 1, 2) U 3Tan MpakKTUYECKOTO OCBOCHUS AEATEIbHOCTH
ydeHoro-uccieaonatess (paszuen 3).

Pa3nen 1. Beeaenue — nenu u 3a1a4 NpeaauIIOMHON npakTUku. OpraHu3aloOHHO-METOAMYECKUe
MeponpusTHs. TeXHOIOTMUECKUE HHCTPYKTAXKH.

Paznen 2. 3HaKOMCTBO C OpraHM3alMeil Hay4HO-HCCIIENOBATEIbCKOW M MPOU3BOACTBEHHOMN
JeSTeNIbHOCTH. [IpUHIUIBI, TEXHOJIOTMH, (OPMBI U METOABl OPraHU3allMUd W YIPABICHUS OTIEIbHBIMU
JTallaMud M NporpaMMaMU NPOBEJEHHs HAYYHBIX HCCIEOBAHUN M TEXHHYECKUX Pa3pabdOTOK Ha MpHMepe
OpraHM3alMy Hay4dHOH paboTbl kadenpbl (MpoOieMHON J1abopaTOpUU, HAYYHOH TPYIIbI, LEHTpPA).
OKOHOMHMKA M OpraHM3alys MPOM3BOACTBA, OXpaHa TPYyJa, OXpaHa OKPY)KAIOIIEW Cpenbl, MEPbl TEXHUKU
0€30MacHOCTH B MaclITabax OTIENICHUs, ydacTKa NpeAnpUsTus.

Paznen 3. BrimosHeHne wMHAuBMAYanbHOro 3anaHus. I[loaroTroBka HCXOOHBIX JAHHBIX IS
BBIMIOJTHEHUSI BBITYCKHOW  KBamu(uKauMOHHOW paboTbl. Odopmienue otdera. JluuHoe yuactue
00yyaroIerocs B BHIIOJHEHUH HAYYHO-HUCCIIEA0BATENLCKUX padoT Kadeapsl (LIeHTpa).

4 O0beM NPaKTHKH

O0bem TMCHHUIIIMHBI
Bup y4yedHoii padoThI Axax, | Actp.
3E
u. 4.

OO01asi TPY10€eMKOCTh 1M CHUILIHHBI 9 324 243
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS:
[Tpaktuueckue 3ansatus (I113)
CamocrosiTesbHasi padoTa 9 324 243
KonTtakTHas camoctosiTenbHas paboTta 9 0.4 0.3
CamocTosITebHOEC H3YUYCHHE Pa3/IeTIOB JUCITUILIMHBI 323.6 | 242.7
Buja koHTpOJIS: 3a4er c oneHkoM
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AHHOTanus padoyeil NPOrpaMMbl NPAKTHKHU
«IIpousBoacTBEeHHAs MPAKTHKA: HAYYHO-UCCJIEeA0BATEIbCKasi paboTa»

1 Heap npakTuku — GopMupoBanre MpodecCHOHATBHBIX KOMIIETEHIIMH MOCPEICTBOM IUIAHUPOBAHUS U
OCYIIECTBIICHUS] SKCIIEPUMEHTAIBHOIN JEsATENIbHOCTH HAa OCHOBAHWU M3YUYEHHBIX NUCUUIUIMH, B TOM YHCIE
CHEIHANIBHBIX, 1 CAMOCTOATEIHHO U3YICHHON HH(DOpMAIIHH.
2 B pe3yJbTaTe NPOX0:KIeHUS MPAKTHKH 00yYAIOIIUIICA T0JIKEH:

Obaadoams cneayONMMI KOMIIETEHIIUSAMU U WHIUKaTopamu ux aoctiwkenuns: [1K-1.1; TIK-1.2; TTK-
1.3; TIK-2.1; T1K-2.2; T1K-2.3; T1K-3.1; I1K-3.2; T1K-3.3; [1K-4.1; [1K-4.2; [1K-4.3; [1K-5.1; [1K-5.2; TIK-5.3;
[1K-6.1; T1K-6.2; 11K-6.3

3HAMb:

— TOpPSAIOK OpTaHW3allid, TUTAHUPOBAHUS W TPOBEJCHHUS HAyYHO-HCCIICIOBATEIBLCKUX PAadOT ¢
UCIIOJIb30BaHUEM TIOCIICTHUX HAYIHO-TEXHUYCCKUX JOCTHIKEHUI B TaHHOM 00JIacTH;

— TEOPETHYECKHE OCHOBBI CHHTE3a OPraHWYeCKHMX U BBICOKOMOJICKYJSPHBIX COCAMHEHUN W
MPUMEHSTH 3TH 3HAHUS Ha MIPAKTHKE;

— CBOMCTBa XMMHYECKHX DJIEMEHTOB, COCIUHEHUN M MaTepuajoB Ha MX OCHOBE JIsi PELICHUS
HAy4YHO-UCCIIEI0BATENCKUX 3a/a4;

ymemy:

— OCYILIECTBISITh MOMCK, 00paOOTKY M aHajIM3 HAay4YHO-TEXHUYECKOW HH(pOpManuu mno mpoduiro
BBITIOJIHSIEMOM pa0bOTHI, B TOM YKCJIE C MPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTb Ha COBPEMEHHBIX MPUOOpPAX, OPraHU30BHIBATH IIPOBEJICHHUE JKCIIEPUMEHTOB U
UCIIBITAaHUH, POBOIUTH UX 00PaOOTKY U aHAIM3UPOBATh PE3YJIbTATHI,

— TPUMEHATH TEOPETHYECKHE 3HAHUA, TOJy4YeHHbIE TIPU HU3YYCHHUU ECTECTBEHHOHAYYHBIX
JTUCLUILINH JJIS aHAJIM3a SKCIEPUMEHTAIBHBIX JaHHBIX;

enadems.

— CHOCOOHOCTBIO pelllaTh MOCTABICHHBIC 3a/1a4yM, MCIONb3ysd YMEHHUS U HABBIKM B OpraHHU3alUU
HAyYHO-UCCIIEIOBATENIbCKUX U TEXHOJIOTHYECKUX PadoT;

- CIIOCOOHOCTBIO ~ M3y4aTh  HAyYHO-TEXHHUYECKYI0 HWHQPOpMAIUIO, OTEYECTBEHHBIH W
3apyOeKHBIN OIBIT IO TEMATHKE MCCIICIOBAHNS.
3 Kparkoe coagep:xanue NpaKTUKHU

Pa3nen 1. BoinoJsiHeHHe U npeAcTAB/IEHHE Pe3YJbTATOB HAYYHBIX HCCJIEI0BAHUI

1.1 BelnonHeHNE HAYYHBIX UCCIEAOBaHUM.

Cocranenue nporpammbl uccienoBanus. CTpyKTypa U COoAep>KaHU€ OCHOBHBIX pa3/IesioB OTYETa O
HAyYHO-HCCIIeI0BaTEeNbCKON paboTe.

dopMynHpoBaHUE IIEJIEW W 3a/7a4 HMCCIEIOBAHUSA, COCTABJICHHE aHAJTUTHYECKOTO 0030pa Mo Teme
UCCleIOBaHMsI; BBIOOP D(PQPEKTUBHBIX METOJOB M METOAUK JIOCTIDKEHHUS JKETaeMbIX pe3ylbTaToB
HCCIIETOBAHUSL.

[IpoBeneHne COOTBETCTBYIOUIMX HKCIEPUMEHTOB [JIsl TOJIYYEHUS HPAKTUYECKUX PE3YNbTAaTOB;
aHaJu3, MHTEpIpeTanus 1 0000IIeHNe PEe3yIbTaTOB MCCIIEA0OBaHUS; (OPMYITHUPOBKA BHIBOJIOB; HAINMCAHUE
OT4eTa.

1.2 TloaroTOoBKa HAYYHOTO JTOKJIAJA M TIPE3EHTAIUH.

4 O0beM NPaKTHKH

O0bemM TUCUUIIMHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUILIHHbBI 7 252 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 2,67 96 72
[Tpaktuueckue 3ansatus (I113) 2,67 96 72
CamocrosiTejibHas pa6oTa 4,33 156 117
KonTtaktHas camocrositenpHas pabora 433 0.4 0.3
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeJ0OB JUCIUILIUHbI ' 155.6 | 116.7
Buj koHTpoas: 3auer c oueHkoi
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5.5TocyrapcTBeHHAS UTOrOBAasl ATTECTAIMA: MOATOTOBKA K MPOLeaAVPe 3AINUThLI U 3aIIUTA
BBINYCKHON KBAJU(PUKAITHOHHOH PA0OThI

1 Heasb rocyaapcTBeHHOW HMTOrOBOM AaTTECTAUMM: BBINOJHEHUS M 3aIUMTHI BBINYCKHOM
KBAJTH(UKAIMOHHOH PpadoThl — BBIIBICHHUE YPOBHS TEOPETUUECKON M MPAKTUYECKON MOATOTOBIEHHOCTH
BBIITYCKHHKA BY3a K BBIIOJHEHUIO POPECCHOHATBHBIX 337lad U COOTBETCTBUS €r0 MOATOTOBKU TPeOOBaHUAM
®I'OC BO no nanpasienuto noarotroBku 18.03.01 Xumuyeckasi TEXHOJIOTUS.

2 B pe3yabrare NpoXo:KIeHUS TOCYAAPCTBEHHON HWTOrOBOM AaTTEeCTAMU: BbINOJHEHUS M
3aIIMTHI BBINMMYCKHOW KBAJM(PUKANMOHHON PadoThI (MM APyroe pacuiMpeHue U3 COOTBETCTBYIOLIErO
®I'OC BO) y cryneHTa npoBepsieTcsi cOPMHMPOBAHHHOCTBH CJEAYIOIIMX KOMIIETEHUHMH, a TaKikKe
CJHeAYIIUX 3HAHMN, YMEHHH ¥ HABBIKOB, I03BOJSAIIIUX OLECHUTH CTeNeHb TO0TOBHOCTH
00y4YaIIUXCH K JaJbHelel npodeccnoHalbHOI 1eATeJIbHOCTH.

BoimyckHUK, OCBOMBHIMK  mporpamMMmy OakaiaBpuara, JODKEH o0najgaTh — CIENYIOIIUMHU
KOMITETCHIIUSIMU:

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-2.1; VK-2.2; VK-2.3; YK-2.4; YK-2.5; YK-2.6; VK-
2.7; VK-2.8; YK-2.9; VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; YK-3.6; YK-4.1; YK-4.2; YK-4.3; YK-4.4;
VK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-5.1; YK-5.2; YK-5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; VK-
5.8; YK-5.9; VK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-7.1; YK-7.2; YK-7.3; YK-7.4; YK-8.1;
YK-8.2; VK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9; YK-9.1; YK-9.2; VK-9.3; YK-10.1;
VYK-10.2; YK-10.3; VK-11.1; YK-11.2; VK-11.3; YK-2.10; YK-5.10; YK-5.11; YK-5.12; VK-5.13; YK-5.14;
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-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-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4;
OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OI1K-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; I1K-1.1; T1K-1.2; I1K-1.3; TIK-2.1; [1K-2.2; TIK-2.3; I1K-3.1;
I1K-3.2; T1IK-3.3; [1K-4.1; [1K-4.2; T1K-4.3; IIK-5.1; T1IK-5.2; I1K-5.3; T[1K-6.1; IT1K-6.2; ITK-6.3

3HATh:

- IOPSIIOK OpTaHU3AlMH, TUITAHUPOBAHMSI U TPOBEIEHUSI HAYYHO-UCCIIEI0BATENbCKUX paboT ¢
MCIIOJIb30BaHUEM TOCTIEIHUX HAYYHO-TEXHUYECKUX JOCTHIKEHHUI B TaHHOM 001acTH;

- (pu3MKO-XMMHUYECKHE OCHOBBI CUHTE3a OMOMaTEepUalIOB;

- OCHOBHBIE TPeOOBaHMS K MPEACTABICHUIO PE3yIbTaTOB MPOBEACHHOTO HCCIEI0BAaHUS B BUJIE
HAy4YyHOT'O OTYETa, CTaThU WM JJOKJIAJa;

yYMeTh:

- CaMOCTOSITENIbHO BBISIBIISITH IEPCIIEKTUBHBIE HAIIPABIECHUSI HAYYHBIX HCCIIEI0BaHUM, 00OCHOBBIBATh
AKTyallbHOCTh, TEOPETUUECKYIO U IPAKTHUECKYIO0 3HAYUMOCTh MTPOOJIEMBI, TPOBOJIUTH SKCIIEPUMEHTATLHBIE
UCCJIEIOBaHMSI, aHAIM3UPOBATh M MHTEPIPETUPOBATH NOJyYEHHBIE PE3YIIbTATHI;

- OCYIIECTBIIATH MMOUCK, 00pabOTKY U aHAIU3 HAyYHO-TEXHUYECKOH NH(POPMAIUH 110 TEME
BBIMNOJIHAEMON pabOThI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BBIBATH MPOBEICHUE JKCIEPUMEHTOB H
UCIIBITAaHUH, IPOBOJUTH UX 00pabOTKY U aHAJIM3UPOBAThH PE3YJIbTATHI;

BJIA/IETh:

- METOJ0JIOTUEN U METOJIMKOMN MTPOBECHUS HAYUYHBIX MCCIIEIOBAHUI; HABBIKAMH CaMOCTOSITEIbHOM
HAYYHOW U UCCIIeIOBATENLCKON paboOTHI;

- HaBbIKaMU pa0OThI B KOJIJIEKTUBE, TUIAHUPOBATh U OPTaHU30BbIBATh KOJIJIEKTUBHbIE HayUHbIE
HCCJICIOBAHMS; OBJIA/IEBaTh COBPEMEHHBIMHU METOaMHU UCCIICIOBAHMS M aHAJIH3a TIOCTABICHHBIX MPOOIIEM;

- CIOCOOHOCTBIO PellaTh MOCTaBJICHHBIE 33/1a4H, UCTIONb3YsI YMEHHS U HaBBIKU B OpraHU3aI[ul
HAYYHO-UCCIIEIOBATENLCKUX U TEXHOIOTUYECKUX PaboT.

3 Kparkoe cojepxaHue rocyJjapcTBeHHOl HUTOrOBOH aTTecTallMU. NOATOTOBKA K Npoueaype
3alIMTHI U 321IUTA BbINYCKHONH KBAJIM(DUKANMOHHON padoThl ['ocyqapcTBEHHAsE UTOrOBasi aTTECTAlUs:
BBITIOJIHEHHE W 3alllUTa BBITYCKHOW KBaTM(PUKAIMOHHON paboThl (WM JApyroe paciiiupeHne U3
cootBercTBymoero ®I'OC BO) npoxoaut B 8 cemecTpe Ha 6a3e 3HaHUN, yMEHUI M HABBIKOB, MOJy4YEHHBIX
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CTyJIEHTaMH TP U3y4yeHuu aucuuiuiiH HanpasieHus 18.03.01 XumMuuyeckas T€XHOJIOTUS U TPOXO0KICHUS
MPAKTHK.

locynapcTBeHHass UTOrOBasi aTTECTAIMsl: BBHIMOJIHCHHE U 3alllMTa BHIMTYCKHON KBaJTU()UKAIIMOHHOU
pabotel (unu napyroe pacmupenue u3 coorBercTByromero ®I'OC BO) mpoBoautcst rocyaapcTBEHHOM
HK3aMEHALlMOHHON KOMUCCHUEN.

KouTtponb ypoBHS CcHOPMHUPOBAHHOCTH KOMIETCHLUNH OOYYaromMXCs, MPUOOPETEHHBIX MpH
ocoennn OOII, ocymiecTBiIsieTcss MyTeM MPOBEACHUS 3alUTHl BBHIMTYCKHOW KBaTU(PUKAIMOHHON pabOThI
(BKP) u npucBoenust kBanudukaum «0aKaiaBpy.

4 O0beM rocyIapCcTBEHHOW HMTOroBOl aTTecTalMH: INOATOTOBKA K NpouLedype 3alUThl H
3alMTA BHITYCKHOI KBAJIM(PUKANMOHHOW PadOThI

[IporpamMma oTHOCUTCS K 00s3aTenbHOM yacTu ydeOHOro miaHa, Kk Omoky 3 «['ocynmapcTBeHHas
UTOTOBAs aTTECTALMSA» U PACCUMTaHA HA COCPEIOTOUYCHHOE NMPOX0XKaAeHuE B 8 cemecTpe (4 Kypc) oOyueHus B
oobreme 216 u (6 3ET). Ilporpamma mnpeamosiaraeT, 4Tro OOyYarolIMEeCs HMEIOT TEOPETHYECKYI0 |
MPAKTUYECKYIO MOJITOTOBKY B 00JIACTH XMMHYECKON TEXHOJIOTUH OMOMAaTEpUaIOB.

O0BbeM JUCHUIIINHBI
Bun yueoHoii padoThl Axax, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTb 1M CHUIITHHbBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS:
[Tpaktuueckue 3ausarus (113)
CamocrosiTesibHas padoTa 6 216 162
KoHTakTHas camocTosTenbHas pabota 9 0.67 0.5
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB AUCITUTLIHMHBI 215.33 | 1615
Buja koHTpOJS: 3amurta BKP

5.6 ®PakyIbTATHBBI
AHHOTanus padoyeil NPOrpaMMbl 1M CHHUIIJIMHBI
«I'paxnanckas 3aI0UTa B Ype3BbIYAHHBIX CHTYALHAX)

VYyeOnas nucuuruimHa "['paxaaHckas 3amuTa B 4pe3BbIYAMHBIX CUTyalUsX'" YMTAETCS B paMKax
¢axynbTaTuBa B 1 MK BO 2 ceMecTpax M 3aKaHUMBAETCS 3a4ETOM.

1. leab JMCHMIJIMHBI -- TIOATOTOBUTH CTYJEHTa K OCMBICICHHBIM MPAKTHUYECKUM JEHCTBUSIM IO
o0ecreyeHno CBoel 0e30MacHOCTH M 3aIIUThl B YCIOBMSX BO3HUKHOBEHHS YPE3BBIYAWHOM CHUTyaluu
IPUPOJIHOTO, TEXHOTEHHOI'O U BOGHHOT'O XapakTepa.

OcHOBHOM 3ajauel TUCHMIUIMHBI SBJIseTcs (OpMUPOBAHME YMEHMH M HaBBIKOB, MO3BOJIIOLIMX Ha
OCHOBE M3y4Y€HHUsl OIAaCHBIX M MOpaXarolmMX (aKTOpPOB UPe3BbIUAWHBIX CHUTyallMil MPUPOJHOTO,
TE€XHOTE€HHOI'O U BOEHHOT'O XapakTepa, IPYTuX OMAacHOCTEH yMeno pemaTh BOIPOCH! CBOEH 0€30MacHOCTH C
MCIIOJIb30BaHUEM CPEJICTB CUCTEMBI IPa’KJaHCKOM 3aIlIUTHI.

2. B pe3yjbTaTe 0CBOEHUS IMCUMILIUHBI CTYI€HT H0JIKEH:
Obaadoams cnenyoNMI KOMIETSHIIMSIMHA U UHAUKaTOpamMu ux aoctwkenus: VK-8.1 / VK-8.2, VK-
8.5, VK-8.7.
Buame:
- XapaKTEPHUCTUKU TPUPOJHBIX O€JCTBUN, TEXHOTCHHBIX aBapuid W  KaracTpod Ha paaMAIMOHHO,
XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00BEKTaX, Mopakaroue GakTophl IPYTUX OMACHOCTEH;
- OCHOBBI BO3JICUCTBUS OIACHBIX (DAKTOPOB UpE3BBIUAWHBIX CUTYaIlMi HA YEIOBEKA M MPHUPOJHYIO CpEemdy,
JIOTYCTUMBbIE TIPEIeNIbHbIE KPUTEPUU HETAaTUBHOTO BO3CHCTBUS;
- Mepbl 0e30MacHOro MoBeIEHUs MpH MpeObIBaHUM B palioHax (30HAX) MOXAapOB, PaJAHMOAKTHBHOIO,
XUMHUYECKOTO U OMOJIOTMYECKOTO 3arpsS3HEHHUS,
- CIoCOOBI M CPEJICTBA 3alIUTHI YEJIOBEKAa OT BO3JCUCTBHUS MOpaXaronuX (aKTOPOB YPE3BBIYAMHBIX
CUTyalMi IPUPOAHOTO, TEXHOTEHHOTO U BOEHHOT'O XapakKTepa.
Ymemn:
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- HUCTOJB30BaTh CPEACTBA 3aIMTHl OPraHOB MABIXaHHUS M KOXH, MEIULUHCKHAE IJIS CaMO3AaIIUTHI U
OKa3aHHsI TOMOIIU JAPYTHM JTEOISIM;

- IPUMEHSATH TIEPBUYHBIC CPEJCTBA MOXKAPOTYIICHHS IS JIOKATU3AI[UU U TYIICHHSI TT0Kapa, BO3HUKIIETO
B ayIUTOPHUH (J1aOOpaTOpHH ),

- OKa3bIBaTh ce0e M JPYrUM TMOCTPANABIIUM MEIUIIMHCKYIO IMOMOIIbL C UCTIOIL30BAaHUEM TaOCIbHBIX H
MOJIPYYHBIX METUIIMHCKUX CPEJICTB.
Braoemy:

- npuéMaMu TPOBEACHUS YACTUYHOW CaHUTapHOW O0OpabOTKM TpH BBIXOAE W3 pailoHa (30HBI)
PaIuOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS (3apakeHus),
-- CI0Cc00aMHU 1 TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYANHBIX CUTYAIIHSIX.

3. Kparkoe comepxxanue Q1M CUMILTHHBI.
Pazoen 1. Onacnocmu npupoonoeo xapaxkmepa.
Cruxwuiiaple OCTBUS, SBICHUS MPUPOJIBI PA3PYIINTEILHOM CHUIIBI - 3eMIICTPSCCHUS, HABOIHEHUS, CEIICBBIC
MOTOKH, OTIOJI3HH, CHEXHbIE 3aHOCHI, U3BEP’KEHUE BYJIKaHOB, 00BAJIbI, 3aCyXH, yparaHbl, OypH, MOKaphl.
Pazoen 2. Onacnocmu mexnocenno2o xapakmepa.
ABapuu U KaTacTpo(bl Ha PaJIUAIMOHHO OMACHOM OOBEKTE, XUMHUUYECKH OMAacHOM O00BEKTe, OMOIOrHYeCcKU
OIIACHOM OOBEKTE; Ha TpaHCHOPTE (KEJIE3HOAOPOKHOM, ABTOMOOMIIBHOM, PEYHOM, aBUAI[MOHHOM); Ha
THAPOCOOPYKEHUSAX; HA KOMMYHAIIbHBIX CUCTEMAaX KHU3HEOOeCIeUeHUSI.
Pazoen 3. Onacnocmu soennoco xapaxkmepa.
[IpumeHeHre OpYXHUST MacCOBOTO IMOpPaXKEHHUS (SAEPHOTO, XUMHUYECKOro, OHOJIOrMYECKOro), OOBIYHBIX
CPENICTB C 3a)KUTATEJIbHBIM HAMIOJIHEHHEM, HOBBIX BUJIOB OPYXKHS. 30HBI 3aPAKEHUSI OT CPEACTB MOPAKEHUS
U X BO3/ICHCTBHE HAa HACEJIEHNE U OKPY>KAIOIIYIO MPUPOTHYIO Cpeny.
Pazoen 4. Ilosxxcapnas 6e3onacnocme.
[Toxxapnast onacHocTh. loxkapnas oxpana. Knaccudukanus mnoxapoB moxxapoB B 3AaHHUSIX U TOMEIICHHSIX.
Cranguu pa3Butusi okapoB. Jlokanuzanus U TyuieHue noxkapoB. [lepBHUYHBIE CpeACTBA MOXKAPOTYIICHUS
(oraerymurenu OII -8, OY-2, OBII-5, BHyTpeHHHMIT TOKAPHBII BOJIOMPOBO/I) U MPAaBHIIA MOJIb30BAHUS UMHU.
ABTOMAaTHUYECKHE CHCTEMBI MOXKAPOTYIIEHUS — MPUHKJIEPHBIE U JIpeH4YepHble. OTHETyIIalMe BElecTBa —
BOJIa, TICHBI, HETOPIOUKE T'a3bl U pa30aBUTENH, TOPOIIKOBBIE COCTABbI, FAIOT€H3aMEIEHHBIE YTIEBOOPO/IbI.
Pazoen 5. Komnnexc meponpusmuti 2paxcoanckou 3auumsl HACEIeHUsL.
- OmnoBemnienne U uHGOPMUPOBAHHE HacelneHus 00 omacHOCTH. [IpuHSATHE HaceleHHeM CUTHAlIOB
onoseuieHus («Buumanue Bcem!», «BosnymHas TpeBora», «PaauannoHHasi OMacHOCTb», «XUMHUYECKas
TpeBoray, «OT00l OMACHOCTH») U MOPSAIOK JEHCTBUS MO HUM. DBaKyallHsl HACEICHUS U3 30HBI OMACHOCTH.
Crioco0blI 3BaKkyal DKCTPEHHAs IBAKyallHsl CTY/ICHTOB U3 ayJAUTOPUHU MTPH BOZHUKHOBEHUH TIOKapa.
- CpencrtBa MHAMBUAYAIbHOM 3amuThl opranoB Asixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIII™-67M, PVY-
60M, «Denuxcey, IA3K, ATIT, AIIT-3, T13V-K, UIT-4M, UII-5, UTI-6, KUII-8), koxu (JI-1, O3K) yenoseka.
MenuuuHCcKue CpeiCTBA 3aIIUTHI .
- CpencrBa KOJUIGKTUBHOW 3amuThl HaceneHus. Haznauenue, 3alUTHBIE CBOWCTBA  YOEXKHIIL.
[TpotuBopamuanuonnsie ykpoeitus (IIPY, moa3zeMHbie memiexojHble MEpPexXoibl, 3ariyOJeHHbIE CTAaHIIMH
METPOTIOJUTEHA), MPOCTEUINE YKPBITHS (TpaHIIEW, OKOIMbI, TMEepeKpbIThie Imenu). [IpaBuna 3aHsATHA
yOexuia.
Pa3zoen 6. Oxazanue nepsoii nomowyu.
OkazaHue TEepBOM MOMOIIM MPU OKOrax, pPaHEHMsX, 3apaxeHusx. [IpoBeneHue 4acTUUHON CaHUTApPHOU
00pabOTKM KOXKHBIX TIOKPOBOB 4YEJIOBEKa IPU BBIXOJEC W3 30H PAJAHMOAKTHBHOTO, XHUMHUYECKOTO U
OMOJIOTUYECKOT0 3apakeHUsI (3arpsiI3HEHUS ), U3 30H TTOKapOB.
Pa3zoen 7. Jluxsuoayus nocieocmeutl upe3sblyaiiHou cumyayuu.
ABapuitHo-criacaTenbHble paboThl. DKCTpEHHas HJBaKyallds W3 ayauTopuu (J1abopaTopuu) B YCIOBHSX
noXkapa, paJualMoOHHOTO, XUMHUYECKOT0, OMOJIOTMYECKOTO 3arps3HEHUS TEPPUTOPUU C HUCIOJIB30BAHHUEM
npoctermx cpencts 3amuThl («Denukey», 3K, nporusorasa I'T1-7 ¢ JII1I-3).

4. O0beM y4eOHOMH JUCHUIJIMHBI

O0BeM TUCHHUIITINHBI
3E AkajemM.4 | ACTPOH.4

Buj yue6Hoii padoThl

O0mas TPy10eMKOCTb IV CHUTNITTHHBI 1 36 27
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KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12

Jlexun 0,44 16 12

[IpakTrueckue 3aHATHS - - -

JlaGopaTopHbie pabOThI

CamocrosiTejibHasi paboTa 0,56 20 15

CaMocCTOsATEIbHOE U3YUYEHUE PA3AEIOB IUCHUILIMHbI 056 19,8 14,85
KoHTakTHas camocTosaTeNbHas paboTa ' 0,2 0,15
Bu1 HMTOr0BOr0 KOHTPOJIS: 3ayer

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUIIIHMHBI
«IlepeBo1 HAYYHO-TEXHUYECKOH JIUTEPATYPbI»

1. Heab aMCHUMIUIMHBI — TpuoOpeTeHne OoOydJaromuMucs oO0IIel, KOMMYHUKATHBHOW |
npodeCCHOHATBPHON KOMIETEHIMH, YPOBEHb KOTOPHIX Ha OTAEIBHBIX O3Tamax S3bIKOBOH MOATOTOBKH
IIO3BOJISIET  BBINOJHATH  Pa3jIMYHbe BHUABI NPO(PECCHOHANBHO OPHUEHTUPOBAHHOIO IepeBojia B
IIPOU3BOJCTBEHHON U HAYYHOU JIE€ATEIbHOCTH.

2. B pe3yabTarte u3yuyeHHs JUCHUMIIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamys CleAYIOMUMI KOMIIETEHIIMSAMU M HHAMKATOPAMH UX TOCTHUIKCHUS :

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBI€ CIIOCOOBI JOCTHKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJE;

— OCHOBHBIE IPUEMBI IEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHbIE (DYHKIIMHM S3bIKA KAK CUCTEMBI;

— JOCTaTOYHOE JUIS BBINIOJHEHHUS MEPEBO/Ia KOJIMYECTBO JIGKCHYECKUX €IMHUI, (pa3eoIOTU3MOB, B
TOM YMCJI€ COLMATbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEAHA;

ymemn:

— IPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBOJIA;

— OCYIIECTBISTH NMUCBMEHHBIH TEPEBOJ C COONIOEHHEM HOPM JIEKCHYECKOW HSKBHBAJCHTHOCTH,
COOJIIO/IEHHEM I'PaMMAaTHYECKHUX, CHHTAKCUYECKUX M CTHIIMCTHYECKUX HOPM;

— 0(OpPMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PENIAKTOPE;

— OCYILECTBJIATh MEPEBOJ| C COOIIOJAEHUEM HOPM JIEKCHMUYECKOW SKBHBAJIECHTHOCTH, COOIIOEHUEM
IrpaMMaTHYEeCKNX, CHHTAKCHUYECKHX M CTHJIUCTUYECKHMX HOPM TEKCTa IepeBOAa MW TEMIOPATIbHBIX
XapaKTEePUCTHK UCXOJHOTO TEKCTa;

enademsn.:

— METOAMKOW IpeInepeBOIYeCKOro aHajlnu3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHSTHIO
HCXOJIHOTO BHICKAa3bIBAHUS;

— METOJIMKOI MOATOTOBKH K BBIIOJHEHUIO MEPEBOJIA, BKIIOYAs MOUCK MHPOpPMALUK B CIPAaBOYHOMH,
CTEMATBHON JTUTEPAaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBaMH CHUCTEMbI COKPAILIEHHOH MepeBOAYECKON 3alIUCH ITPU BBIOJIHEHUH NIEPEBO/Ia;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIEUATIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTHPOBAHUS JIUTEPATYPHI MO CIELUATBHOCTH.

3. Kparkoe coaep:kanue TuCUHNIHHBI

Pazgen 1. OcHOBHBbIE JleKCHYeCKHEe M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBOoJa HAY4YHO-
TEeXHHYECKOM JTUTEPATYypPhbI

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHMUYECKOro mepeBoja. CMBICIOBOM aHaN3 Hay4yHO-
TEXHUYECKOTO TEKCTa M ero cerMeHrarus. CTHIMCTHYECKHE 0COOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenne TpyAHOCTEH, CBS3aHHBIX C PACXOXKACHUEM CHHTAKCHUYECKHX CTPYKTYp HHOCTPAHHOTO H
PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHue mnopsaKka CJIOB B aHIVIMHCKOM M pYCCKOM mpemioxkeHusx. IlepeBon cros,
yYCTAaHOBJICHWE 3Ha4yeHus cioBa. IlepeBox cBOOOMHBIX ¥ (ppa3eosormueckux cioBocodeTaHnid. [lepeBon
3aroJIOBKOB TEKCTOB U cTaTel

1.3 Cokpamenusi. OcoOeHHOCTH HX TIepeBojia. Pa3BuTre HaBBIKOB MEPEeBOA Ha MTPUMEPE TEKCTOB 110
TemMe «XuMudeckas sadopatopus» «3MepeHus: B XuMum».
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1.4. Jlekcudeckue TpaHchopMaluu MPH MEPEBOJE TEKCTOB MO TEMATUKE XUMHUU H XUMHYECKON
TEXHOJIOTHH.

Paznen 2. OcHOBHBbIe TPAMMAaTH4YeCKHE 0COOCHHOCTH NepeBo/a.

2.1. OcobenHocTH TiepeBoja mpeaaoxennii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha puMepe MepeBojia TEKCTOB 0 TeMaTHKE XMMHUYCCKON TeXHOIOruu IlepeBo1 mpuaaTouHbIX
MPEI0KEHUH.

2.2. Metoabl U IpUEMBI TIEPEBOJIa CTPAIATENILHOTO 3aJI0ra Ha MpUMepe MepeBoJa TEKCTOB M0 TeMe
"TexHomoruu Oymymiero".

2.3. Tumbl yCIOBHBIX MpeIJIOXKEHUH, MpaBuia U O0COOEHHOCTH MX IepeBoja. [IpakTuka mepeBona
YCIOBHBIX TMpPEUIOKEHUH Ha NpUMepax TEKCTOB IO pa3IMYHBIM pa3jieiaM XUMHH H XUMHYECKOH
TEXHOJIOTHH.

2.4. MojanbHple TJIArOJBI W OCOOCHHOCTHM WX TIEpeBOJa Ha TMpHMEpe IMepeBoJia TEKCTOB
«Texnonorusy, «IIpomblliuieHHOE 000PYI0BaHUE

Pa3nea 3. OcoGeHHOCTH NepeBoa NpeIJIoKeHHI ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 Uadunutus (Heonpeaenennas ¢Gopma riarona). Poias nHPUHUTHBA B IPEITIOKEHUN U BapUAHTHI
[IEPEBO/IA HA PyCCKUU sA3bIK. [Ipryactusa u repynauii. BapuaHTel iepeBojia Ha pyCCKH SI3bIK.

3.2 UndunutuBHbie 060poThl. O60pOT momonHeHHe ¢ HHPUHUTUBOM. OOOPOT moiiexaliee C
UHOUHATUBOM. Pa3nnyHble BApHAaHTHI IEPEBOIA.

3.3 IlepeBoa mpuYacTHBIX 0O0OPOTOB. AOCONIOTHBIN MPHUYACTHBIM OOOPOT M BapUaHTHI MEPEeBOAA.
Pa3BuTne HaBBIKOB MepeBoia B chepe XUMUHM U XUMUIECKOH TEXHOJIOTHH.

Pa3nen 4. Ocob6enHocTH pepepaTHBHOIO NEPeBOAA

4.1. Anroput™M mnpeanepeBoAYECKON pabdOThl € HAay4YHO-TEXHHYECKHMM TEKCTOM II0 XUMHKO-
TEXHOJIOTUYECKON TeMaTHKeE.

4.2. AnropuT™m cocTaBiieHus pedepara o XuMHUKO-TEXHOJIOTHIECKON TeMaTHKe (AHHOTALINH )

4.3. Anroputm paboTsl 110 pedepaTuBHOMY MEPEBOIY 110 XMMHUKO-TEXHOJIOTHUECKON TeMaTHKe.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero
Buit yueGHO# paGoTHI 5 cemectp 6 cemecTp

3E Avane | 3E | M| ogg | A
OO6miast TpyA0€MKOCTh TUCITUTLIMHBI 4,0 144.0 2,0 72,0 2,0 72,0
Konraxrnas pagora — 18 64,4 0,9 32,0 0,9 32,0
ay/IMTOPHbIE 3aHATHUS:
[Tpaktueckue 3anstus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocTosiTenpHas 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1

aMOCTOSITeNIbHOE U3yYeHUE 796 39,8 398
pa3eNioB JUCIUILIAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer 3auer
Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemectp 6 cemecTp

3E Actp. 4. 3E ASITP ' 3E ASITp'

OO01mast TpyA0€MKOCTh AUCHIUTIIHBI 4 108 2 54,0 2 54
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KonrakTHas padora — 1.8 483 0.9 o4 0.9 24

ay/IMTOPHBIE 3aHATHUS:

[Mpaktuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24

CamocrosiTesibHast padoTa 2,2 60,0 1,1 30,0 11 30,0

KoHTakTHast camocTosITeIbHAS 0.3 0,15 0,15

pabora

C 2,2 1,1 11
aMOCTOATENIbHOE U3YUCHUE 59.7 29,85 29,85

pa3zesoB TUCIUILUTMHBI

Buabl koHTpOJIA:

Buo konmponsa uz YII 3auer 3auer

6. TPEBOBAHUS K YCJIOBUSAM PEAJIN3ALIUU ITPOI'PAMMbI BAKAJIABPUATA

6.1 O0mecucremusnie TpedoBanus K peanusanun QOOII 6akanappuara

Dopmynupoeku  coomeemcmeyiom @I'OC BO, npumenumensHo K 00pazoeamenbHoll
OpeaHu3ayuu U 00pazo0eamebHoll nPoOZpamme.

YHHUBEpPCUTET pacrojiaraeT Ha MpaBe COOCTBEHHOCTH WM HHOM 3aKOHHOM OCHOBAaHMH MaTEpUAIBHO-
TEXHUYECKUM oOOecreueHneM 00pa3oBaTeIbHON NEATEIbHOCTH (MOMEIIEHUSIMU U O0OpyIOBaHUEM) IS
peanmzanuu OOII 6akanaBpuara.

Kaxnpiii oOyvaromuiics B TE€4YeHHE BCEro Mepuoaa oO0ydeHHs oOecrnedyrBaeTCs HHAWBHUIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K DJIEKTPOHHOH HH(OPMarMoHHO-00pa30BaTeNbHON Cpelie YHHBEPCHTETA.
DOnekTpoHHas  HMHQOPMAIIMOHHO-OOpa3zoBaTeNbHasg  cpefda  o0OecrnedyrBaeT  BO3MOXKHOCTBH  JIOCTYIa
o0yyJaromerocsi u3 000l TOYKH, B KOTOPOH UMEETCs TOCTYIN K MH()OPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM
cet «HTepHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

OnexkrpoHHas HHPOpMaIMOHHO-00pa30BaTeNlbHAs Cpella YHUBEPCUTETA 00SCIICUHBACT:

— JIOCTYIl K y4eOHBIM IJIaHaMm, pabodyuM MporpaMMaM IJUCIHHIUIMH (MOJyJei), MpaKTHK, 3JIEKTPOHHBIM
y4eOHBIM HM3IAaHUSM W DJIEKTPOHHBIM 00pa30BaTEIBHBIM pecypcaM, YKa3aHHBIM B pabO4MX MporpaMMax
TUCITUILINH (MOZYJe), IPaKTHK;

— (hopmupoBaHUE IIEKTPOHHOTO MOPT(POINO 00YUAIOIIETOCS, B TOM YHCIIE COXPAHEHHE €r0 padoT U OIEHOK
3a 3T pabOTHI;

— ¢ukcanuio xoma 00pazoBaTEIHLHOTO MPOIIECca, PE3YIHTaTOB MIPOMEKYTOYHOHN aTTECTAIlMH U PE3YIbTaTOB
ocoenus OOII GakanaBpuara;

— TpOBEJCHWE YYEOHBIX 3aHATHH, TPOIENyp OIEHKH pPe3ylbTaTOB OOydYeHHs, pealu3amus KOTOPBIX
IpEeyCMOTpPEHA C TPUMEHEHUEM JIEKTPOHHOTO 00y4YeHHUs, AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA;
— B3aWMOJICHCTBHE MKy yJacTHUKaMH 00pa30BaTEIBHOIO IMPOIECCca, B TOM YUCIIE CHHXPOHHOE W (WIIN)
ACUHXPOHHOE B3aMOAEHUCTBHS TOCPEICTBOM CeTH «VIHTEepHET».

OyHKITMOHUPOBAHKUE DJIEKTPOHHOW WH(GOPMAIIMOHHO-00pa30BaTEIbHON Cpeabl 00eCTIeYBaeTCs
COOTBETCTBYIOLIUMH CpEJICTBAMH HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTMH M KBalu(uKaruen
pabOTHHKOB, €€  UCHOJB3YIMX W  moaaepkuBaromux. DOyHKIHMOHHUPOBAHWE  AIIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENIbHOM Cpeibl COOTBETCTBYET 3aKOHOAATeNbCcTBY Poccuiickoit denepanuu.

6.2 TpeOoBaHusI K MaTePUATBbHO-TEXHUYECKOMY 00ecreyeHHI0

MarepuanbHO-TEXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET ACUCTBYIOIIUM MPOTUBONOXKAPHBIM
NpaBWIaM U HOpMaMm M 00ECTIeUMBAET MPOBEICHUE BCEX BHJIOB JUCIUILIMHAPHON M MEXIUCIUTUTMHAPHON
MOJArOTOBKH, MPAaKTUYECKOH M Hay4yHO-UCCIEI0BATEIbCKOW pPabOThl OOYYaIOMIMXCS, MPelyCMOTPEHHBIX
y4€OHBIM IJIaHOM.

[lepeueHp MaTepUaAIbHO-TEXHUYECKOTO OOECIIEUEeHUsI BKIIOYAET: JICKIIMOHHBIE ydeOHbIe ayTUTOPUU
(oOopynoBaHHBIE BHJICONTPOCKITNOHHBIM 00opyI0BaHHEM LTSt npe3eHTaIui, cpeacTBaMu
3BYKOBOCIIPDOM3BE/ICHUS, JKPAaHOM, M HUMEIOIIMEe BbIXOA B VHTepHeT), MoMeuieHus JUis HpPOBEICHUS
CEMHHApPCKUX M MPaKTUUYECKUX 3aHATHH (00opynoBaHHBIE yuyeOHON MeOenbio), OMOIMOTEKY (MMEIOIIYIO
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paboune KOMIIBIOTEpPHbIE MecTa Ui OOy4alolmMXCsl 10 Mporpamme OakanaBpuaTa, OCHAIICHHBIC
KOMIIBIOTEpaMH C JOCTYNIOM K 0a3aM JaHHBIX M BbIX0J0M B HHTepHer), nabopaTopuu, OCHAaIllEHHBIE
COBPEMEHHBIM O00OPYZOBAaHHEM JJIsl BBINOJHEHHUS HAYYHO-HCCIEI0BATEIbCKONH pabOThl, KOMIIBIOTEPHBIC
kiaccsl. [Ipu ucmonb30BaHUM 3JIEKTPOHHBIX M3JaHUM YHHUBEPCUTET 00€CIeuynBaeT KakJoro o0y4daroerocs
BO BpEMsl CaMOCTOSITENbHOW MOJATrOTOBKM pPabOYMM MECTOM B KOMIBIOTEPHOM KJlacce C BBIXOJOM B
HHTEepHET B COOTBETCTBUH C TPYAOEMKOCTBIO U3Y4aeMbIX TUCIUTUIMH.

[Tomemienust MpeACTaBIAIOT COOOH YydeOHBIE ayIUTOPUM JJIsl MPOBEACHUS YYEOHBIX 3aHATHIA,
MPEelyCMOTPEHHBIX IpOorpaMMoil OakanaBpuaTa, OCHAIlEHHble OOOpPYAOBAaHHEM U TEXHUYECKUMU
cpelacTBaMu O0y4YeHUsl, COCTaB KOTOPBIX OIpeessieTcs B pabouynx mporpaMMax JTUCHUILUIUH (MOTyJieh).

MarepuanbHo-TexHuueckoe oodecriedenne OOII OakanaBpuaTa BKIIOYACT:

6.2.1. OOopynoBaHue, He00OX0AMMOE B 00pa30BaTeJLHOM Mpollecce:

JlekunoHHbIE y4eOHBbIE ayauTopuu (00OpPYJOBAHHBIE BHICONMPOSKIIMOHHBIM O0OpYIOBaHUEM MJIS
Mpe3eHTAlNi, CPEICTBAMU 3BYKOBOCIIPOU3BEICHM S, SKPaHOM, U UMEIOLTNE BbIX0 B IHTepHET), MoMelieHus
JUISL IPOBE/ICHUS] CEMUHAPCKUX U MIPAKTUYECKUX 3aHATUH (000pymoBaHHbBIE YueOHON Mebenbio), Onbmuorexy
(umeroryro paboyrie KOMIBIOTEPHbIE MECTa ISl MarkuCTPOB, OCHAIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K
0a3aM aHHBIX M BBIXOAOM B MHTEpHET), 1abopaTopuu, OCHAIIEHHBIE COBPEMEHHBIM 000pYIOBaHUEM IS
BBITNIOJTHEHHS] HAYYHO-HCCIIEI0BATENbCKOM PabOTHI.

Heo6xonnmoe obopynoBaHue ONpenenseTcss TeMaTUKOW 3alaHus Ha MPOXOXKICHHE MPAKTUKH U
MECTOM €€ MPOBEACHHUS.

6.2.2. YueOHO-HAIJIsITHBIE TOCOOUSI

YyeOHo-HargaHple TocoOust (pU HEOOXOAMMOCTH) OINpeAeNseTcs TEeMaTUKON 3aJaHus Ha
IPOXOXKJICHUE TPAKTUKU U MECTOM €€ IPOBEICHUSI.

6.2.3. Komnbiotepsbl, HH(OPMANMOHHO-TEJIEKOMMYHHKALHOHHbIE ceTH, annmapaTHo-
NporpaMMHbI€e U ayAUOBH3YaJIbHbIE CPeICTBA

[lepcoHanbHble KOMITBIOTEPHI, TPOEKTOPHI; SKPAHBI, ayTUTOPUU CO CTAMOHAPHBIMH KOMILIEKCAMHU
oTtoOpakeHust UH(HOPMAIHH C JIFOOO0TO IIEKTPOHHOTO HOCUTEIIS; JIOKAJIbHAS CETh C BBIXOJIOM B MIHTEpHeT.

6.2.4. IleyaTHble U YJIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HH(POPMAIIMOHHBIE pecypChl

WudopmMannoHHO-METOIUYECKHE MaTepHaibl: ydyeOHble MOCOOUS MO JAWCHUIUIMHAM BapHaTUBHOU
4acTH MPOrpaMMbl; yueOHas U Hay4yHas JUTepaTypa MO BOINPOCaM XHUMHUU MOJUMEPOB U €€ MPUMEHEHHUIO B
CO3JIaHUH OMOCOBMECTHMBIX MaTEPHAIIOB.

DNeKTpOHHBIE 00pa3oBaTeNbHBIE PECYPChI: AJIEKTPOHHBIE NMPE3EHTALUU K pa3/ienaM JIEKIIMOHHBIX
JTUCIUTIINH U y4eOHO-METOUYECKUE pa3padoTKu Kadenapsl OnoMaTepraioB B 3JIEKTPOHHOM BUJIE.

[Tomemienus Ui caMOCTOSTENLHOM pabOThl 00YYarOIIMXCsl OCHAILIEHbl KOMITBIOTEPHOM TEXHUKOM C
BO3MOXHOCTBbIO TMOJKIIOUEHUSI K ceTu «VIHTepHeT» M o0ecredyeHbl JOCTYIOM B 3JIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

VHuBepcurer  oOecriedeH  HEOOXOAMMBIM ~ KOMIUIEKTOM  JIMIIEH3HOHHOTO U CBOOOJHO
pacipoCTpaHsIEMOro MPOrpaMMHOTO 00ECTICUEHMUSI, 8 MOM YUCIe OMeYecn8eHH020 NPOU3600cmea (COCTaB
ompenensercs B pabouyMx MporpamMmax JUCHUIUIMH (MOAyJel) u noonexcum o00HOGIEHUI0 npu
Heobxooumocmu).

IIpu wucnonb3oBaHMM B 00pa3oBaTeIbHOM MpOLECCe TEYaTHBIX U3AaHUNA, B YHUBEPCUTETE
chopMupoBaH OMONIMOTEUHBIN (OHJ, YKOMIJIEKTOBAaHHBIM MEYaTHBIMU W3/IaHUSMU W3 pacdyeTa HE MEHee
0,25 sk3emIuIsApa KaXJOro W3 M3JaHMH, YKa3aHHBIX B paboyuX MOporpamMmax IUCHMIUIMH (MOmynei),
nporpaMMax MpakTHK, Ha OJHOro OO0y4aromierocss M3 4uciaa JHI, OJHOBPEMEHHO OCBaMBAIOLIUX
COOTBETCTBYIOILIYIO JUCIUIUIMHY (MOYJIb), MPOXOISAIIMX COOTBETCTBYIOIIYIO IPAKTUKY.

OO6yuaromumcst obecriedeH A0CTyn (yAaJIeHHBIH JOCTYI), 6 MOM Yucle 6 cayuae NPpUMEHeHUs
INEKMPOHHO20 O00yYEeHUA, OUCMAHUUOHHBIX O00pA306AMENbHBIX MEXHOJ02Ull, K COBPEMEHHBIM
npodeccuoHanbHBIM 0a3aM JaHHBIX U HH(GOPMALMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensercs B pabouyux mporpaMmax JUCHUIUIMH (Moayned) W TOJUIekKHUT OOHOBIEHHIO (IpU
HEOOXOAMMOCTH).

OOyuaronuecs M3 4YMciaa WHBAIMAOB M JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbS
o0OecrieunBarOTCsl MEYaTHHIMU W (WIM) DJIEKTPOHHBIMM OOpa3oBaTelbHBIMH pecypcaMu B (dopMmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3]I0POBbSL.
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Jlnst peanu3anuyu OCHOBHOW 00pa30BaTENIbHON MPOrpaMMbl OATOTOBKH OaKaaaBpOB HMCIIOJB3YIOTCS
dboHABl yueOHOUM, y4eOHO-METOAMYECKOW, HAYYHOW, MEPHOIUYECKON HAyYHO-TEXHHUYECKOW JUTEPATypPhI
Nndpopmanmonno-oudauoreunoro nenrpa (MBL) PXTY um. J[.. MenneneeBa u xadeap, yyacTBYIOUIHNX B
peau3aiuy IporpaMMel.

Nudopmannonno-oubnuoreunsii  nenrp PXTY  wum. . M. MenzgeneeBa oOecrneunBaer
UH(GOPMALIMOHHYIO MOJJIEPKKY peanuzanumn MIPOrPaMMBl, COJICHCTBYET MOJITOTOBKE
BBICOKOKBAJIM()UITUPOBAHHBIX  CIICIHAJIUCTOB, COBEPIICHCTBOBAHHIO Yy4eOHOro mporecca, Hay4HO-
UCCJIEIOBATENILCKOM  paboThl, CHOCOOCTBYET pa3BUTHIO MNPOQPECCHOHAIBHON KYyJIbTYphl OYIyILIEro
CHEINAINCTA.

WBL] ynuBepcutera oOecrieyuBaeT OOYYAIOMIMXCS OCHOBHOHM Y4eOHOH, y4eOHO-METOIWYECKOH U
HAyYHOW JIUTEpaTypoi, HEOOXOAUMON AJisl peaiM3allid M KadyeCTBEHHOTO OCBOCHMS OOydYaloIIMMUCS IO
nporpamMMe OakaiaBpriata 00pa30BaTENLHOTO Ipolecca MO BCEM AUCHUIUIMHAM, npaktukamM u [UA
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbl MOATOTOBKH OaKaIaBpoOB.

O6muit 06semM MmHOTOOTpaceBoro ¢ponma MBI cocrasiser 1 719 785 k3.

@®oHp yueOHOM U yuyeOHO-METOIUYECKON JINTEepaTypbl YKOMIUIEKTOBAH MEYATHBIMHU W3JaHUSMU U3
pacuera He MeHee 0,25 5K3eMIUIIPOB KakJOr0 M3 HM3AAHUN OCHOBHOW JIUTEPATyphl, MEPEUUCICHHOW B
pabounx mporpamMmax AUCHUIUIMH (MOIylnel), mpakTHk, u He MeHee 0,25 3K3eMIUISpOB AOMOIHUTEIBHOMN
auTeparypsl Ha 1 o0yJaromuxcs.

@oHJ JOMOJHUTENBHON JHUTEPATYphl BKIIOYAET MOMHUMO Y4eOHOW IUTeparypbl OQUIIMATBHBIE,
CIpaBOYHO-OMOMMOTpaduUecKue, CreHaTu3nPOBAaHHbIC OTEUECTBEHHBIE W 3apy0OeKHbIC MEPHOAMYECKUE H
uH(GOPMaILMOHHbBIE U3TaHHUS.

NubopMannoHHO-OMOINOTEIHBIN [IEHTP 00ECIIeYMBACT CAMOCTOATEIBHYI0 padOTy 00yJaronuxcs B
YUTAIBHBIX 3aJ1aX, MPEI0OCTABIsAA IMIUPOKUN BBHIOOP JUTEpPATYphl MO aKTyaJbHBIM HANpaBICHUSIM, a TaKKe
obecrieynBaeT JOCTYI K MpodecCHOHAIBHBIM 0a3aM JaHHBIX, WH(GOPMAIHMOHHBIM, CIPABOYHBIM H
MOMCKOBBIM CHCTEMaM.

Kaxnpiii oOydaromuiicss odecriedeH CBOOOIHBIM JOCTYIIOM M3 JIFOOOH TOYKH, B KOTOPOW UMEETCs
nocTyn K cetu VHTepHeT, K 31eKTpoHHO0-0nbaroTeuHoi cucteme (ObC) YHuBepcutera, KOTopas colepKuT
pa3nuyHble W3JaHHUS 110 OCHOBHBIM H3YYaeMbIM ITUCHUIUIMHAM W C(HOPMHUPOBAHA IO COTJIACOBAHUIO C
npaBooOIaAaTeNsIMU Y4eOHON 1 y4eOHO-METOAMYECKOM TUTEPATYPHI.

Jlis Oornee MOJHOTO M OMNEPAaTUBHOTO CIPaBOYHO-OMOIMOrpaduyeckoro M HHPOPMAIMOHHOTO
oOcnyxuBanus B UBL] peann3oBaHa TEXHOIOTHS JIEKTPOHHOM I0CTaBKH JOKYMEHTOB.

JIEKTPOHHBbIC HH(OPMAILIHOHHBIE PeCypPChI, HCIIOJIb3yeMble B IIponecce 00y4eHus

PexBu3uTHI 10r0BOpa
. (HOMep, 1aTa 3aKJII0YECHHUSA, CPOK XapakrepucTuka OM0JIMOTEYHOT 0
DJIeKTPOHHBIH . N
Ne AeHCTBHS), CCHIIIKA HA CAUT (¢onaa, 1ocTyn K KOTOPpOMY
peeype IBC, cymma norosopa NpeaocTaBIsieTcs 10roBOpoM
9 9
KOJIMYECTBO KJIIYel
DIEKTPOHHO- [IpuHaqIeKHOCTh — CTOPOHHSIS Komnekuun: «Xumusa» - wuzg-sa HOT,
O6ubauoreyHas PekBuzutel norosopa — 000 «Xumusa» - u3a-sa Jlaboparopus 3HaHUM,
cuctema (3bC) «3marenscTBO «JIaHp)» «XuUMHS» - KHUTY (Kazanckuit
«JIAHb» Horosop ot 26.09.2021 HalMOHAJILHBIN HUCCIeq0BaTEeIbCKUN
Ne 33.03-P-3.1-3824/2021 TEXHOJIOTUIECKUH YHUBEPCHUTET),
«Xumusa» - wu3g-Ba OUSMATIIUTY,
Cymma norosopa — 498445-10 «MHDpOpMaTHKay - HarmonansHbIiA
OtkpseiTelii  YHuBepcuter «MHTYUT,
C 26.09.2021 mmo 25.09.2022 DKOHOMHKA W MEHEIKMEHT» - H3J-Ba
HamkoB u K., a Ttakxe oOTIenbHBIC
Horosop ot 26.09.2022 Ne 33.03- | uzganus u3 KOJUIEKIIUI IPYruX
P-3.1-5182/2022. U3/1aTeNIbCTB B COOTBETCTBUU c
JloroBopom.
Cymma gorosopa — 569396-06
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C 26.09.2022 no 25.09.2023

Ccouika Ha cait DbC —
http://e.lanbook.com

KonnuectBo kitoueit — noctyn
JUTS1 3apErUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHbli 1OCTYH TOCIE
IIEPCOHAIBHON PETUCTPALUU Ha
caiite OBbC.

IIpuHauIeKHOCTD — CTOPOHHSA
PexBuzutsl noropopa — OO0
«3narenpcTBo «JIaHby
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021
Cymma norosopa — 283744-98
C 26.09.2021 mo 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma norosopa — 374384-40
C 26.09.2022 no 25.09.2023

Ccpuika Ha cait 9bC —
http://e.lanbook.com

KonngecTBo Kiroueit — 10CTym
JUTSI 3apeTUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

YV naneHHsblil 10CTYI MOCTe
MEePCOHANBHON PETUCTPAIIUU HA
caiite OBC.

«XuMus» - U31-Ba «JIAHbY,
«Madpopmaruka» - wu3a-ea <«JIAHby,
«MH)XEHEepHO-TEXHUYECKUE HAYKUY» - W3-
Ba «JIAHb», «Teopernueckas MexaHUKa»
- m3a-Ba «JIAHby», «®usmka» - u3a-Ba
«JIAHbY», a Takke oTAeIbHBIE M3IaHUS U3

JIpyrux KOJUIEKLUI H31aTeNbCTBa
«JIAHb» B cootBercTBUM ¢ [loroBopoMm.
Hoctyn K KOJIJIEKIUHU «Enunas

npodeccuoHalibHas 0a3a 3HAHUW A
TeXHUYECKUX BY30B — M3narenstBo JIAHD
«OBC» OBbC JIAHb, a Taxke OTHEILHBIC
H3JIaHUS u3 TPYTUX KOJUICKIIUI
n3narenbpcrsa «JIAHB» B coorBeTCTBUHU C
JloroBopom.

[IpuHaqIeKHOCTh — CTOPOHHSIS
PexBusuthl 1orosopa — OO0
«M3parenpcTBO «JIaHb»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo Kiroueit — 1oCcTym
JUIsI 3apETrMCTPUPOBAHHBIX

«XUMHUI» - U3]1-Ba «JIAHbY,
«Uudopmarukay» - wu3n-Ba  «JIAHDb»y,
«MH)XEHEepHO-TEXHUYECKUE HAYKW» - U3]-
Ba «JIAHb», «Teopernueckass MexaHUKa»
- m3a-Ba «JIAHby», «®wusuka» - u3a-Ba
«JIAHbY», a Taxxe oTnenbHBIE U3JAaHUS W3
JIPYTUX KOJUICKITUI HU3]1aTCILCTBA
«JIAHb» B cooTBeTcTBHM € [JoroBOpOM.
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noas3oBateneii PXTY ¢ moboro
KOMIThIOTEpA.

YV 1aneHHbli TOCTYII IOCIE
MePCOHAIBHON PETHCTPAIlUU Ha
caiite OBC.

DIIEKTPOHHO - [TpuHaIeKHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE  BEPCHUM  yUEOHBIX U
OoubnmuoreyHas PXTY. Hay4HbIX M3gaHud  aBTopoB  PXTY
cuctema MBI o Bcem OOIL.
PXTY um. Ccpuika Ha caiit ObC —
J.U. Menpneneesa | http://lib.muctr.ru/
(na 6aze AUBC
«HpOucy) Hoctyn s nonb3oBarenei
PXTY ¢ mo60ro KoMIproTEepa
Nudopmannonno- | [IpuHaaI€KHOCTH CTOPOHHSIS. DnexTpoHHass OHOIMOTEKa HOPMATHUBHO-
CIIpaBOYHast PekBuzutel konTpakta — OO0 TexHuueckux usaanuil. Conepxxut Oosee
cucreMa «AHD®OPMITPOEKT-Llentp» 40000 HaUMOHAJIBHBIX CTAHAAPTOB W JP.
«TEXOKCIIEPT» HTJ,
«Hopwmpsl, npaBuna, | Konrpakr ot 24.12.2021
CTaHJaPThHI 216-27723A/2021
Poccumn».
Cymma norosopa — 887 604-00
C01.01.2022 o 31.12.2022
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
Konnuectso kmroueit — 10
JIMLEH3UH + JIOKAJIBHBIN JOCTYI C
KoMnbroTepoB MbLI.
OneKTpoHHas IIpuHauIeKHOCTE — CTOPOHHSA B OB/l nocTynHbl 3J€KTPOHHBIE BEPCUU
6ubnuoreka PexBusutsl norosopa — PI'bY Juccepranun Poccuiickon
auccepTanuin PI'b I'ocynapcTBeHHOM OUOIMOTEKU:
(OB PT'b) Horosop ot 23.04.2021 ¢ 1998 roma — 1O CHEUHATBHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMUYECKHUE HayKW»,
«fOpunanueckue HayKn»,
Cymma norosopa — 398 840-00 «[lenarorunueckue HAyKN "

C 23.04.2021 nmo 22.04.2022

Ccouika Ha caut 9bC —
http://diss.rsl.ru

KomnuectBo kmrouei — 10
JauueH3uil + pacneyarka B MBIL.

«IIcuxonornyeckue HaAyKu»;

¢ 2004 roma - MO BCEM CHEIMAIBHOCTSM,
KpOMe MEIUINHBI U (papMaliiu;

¢ 2007 roma - MO BCEM CHEIMAIBHOCTSM,
BKIItOYass paboThl TO0 MEAWIMHE |
bapmanuu.
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bJI BUHUTU PAH | IlpuHaanexHOCTh — CTOPOHHSIS Kpynueiimas B Poccun 6a3 mgaHHBIX 1O
PexBuzutsl noropopa- BUHWUTHU | ecTeCTBEHHBIM, TOYHBIM M TEXHHUYECKUM
PAH HaykaMm. Bxmouaer wmarepuansr  PXK
Horosop ot 20.04.2022 (PedeparuBnoro >xypnama) BUHUTHU c
Ne 33.03-P-3.1-4426/2022 1981 r. O6mmii o6vem BJ] — Gonee 28
MJIH. JOKyMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 no 19.04.2023
Ccbuika Ha cailT —
http://www.viniti.ru/
KonunuectBo kiroueit —
JIOKQJIBHBIN AOCTYII JJIs1
noap3oBateiieit PXTY B UBL]
PXTY.
Hayuno- [TpuHaIIEKHOCTH — CTOPOHHSS Hayunast ~ osnekTponHas  OuGnmoTexa
AJIEKTPOHHAS PexBu3uTsl 10orosopa — eLIBRARY.RU — 5310 KpynHeWmuit
Ooubnmoreka OOO Hayynas 31nekTpoHHast poccuicKuii UH(OPMaILMOHHO-
«eLibrary.ru» oubnmoreka, aHAJIMTUYECKUI MopTan B 00J1acTU HAYyKH,
Horosop ot 24.12.2021 TEXHOJIOTHMH, MEIUIIMHBI M 00pa3oBaHMS,
Ne SU-364/2021/33.03-P-3.1- COZIepIKaIUil pedeparhbl U MOJIHBIC TEKCTHI
4085/2021 O6onee 29 MIIH HayyHBIX CTaTed WU
myOJuKalui, B TOM YHUCJE 3JICKTPOHHBIC
Cymma norosopa — 1 309 275-00 | Bepcun Gonee 5600 poccuiickux Hay4HO-
TEXHUYECKUX KYPHAJIOB.
C 01.01.2022 o 31.12.2022
Ccblka Ha calT —
http://elibrary.ru
KonngecTBo Kiroueit — 10CTyI
14 moab3oBareiier PXTY mo IP-
ajZipecaM HEOrpaHUYEH.
VY najneHHslid JOCTYII IIOCIIE
MEePCOHAIILHOW PEruCTpaluy Ha
caiite HOb.
CnpaBouHo- [IpuHaIeKHOCTH — CTOPOHHSIS lapant — cmpaBoYHO-TIpaBOBasi CHUCTEMa
npasoBas cuctema | Kontpakr ot 27.12.2021 o 3aKOHOJIaTEIbCTBY Poccuiickoii
I"apanT» Ne 215-2743A/2021 denepanuu.
Cymma koHTpakTa 680 580-00
C 01.01.2022 mo 31.12.2022
CcpliKka Ha CalT —
http://www.garant.ru/
KonuuecTBo kitoueit — foctyn
nst nonws3oBatenei PXTY o IP-
aJpecaM HEOrPaHUYEH
DJIEKTPOHHO- [IpuHamIe)KHOCTh — CTOPOHHSAS OnekTpoHHass  OuWONIMOTEeKa  BKIIFOYAET
OubmuoreyHas «DNEeKTPOHHOE U3AATEIbCTBO 6onee 5000 HauMeHOBaHHMI Y4eOHHUKOB U
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cucreMa
W30aTeIbCTBA
«HOPAUT»

FOPAUT»
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 cait — https://biblio-
online.ru/

KonnuectBo kitoueit — noctyn
JUIS1 3apErUCTPUPOBAHHBIX
nojb3oBaTeiied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHbli 1OCTYH TOCIE
MEPCOHAJILHOW pEruCTpaluy Ha
caiite OBbC.

y4eOHBIX MOCOOMH TO BCEM OTpPACISIM
3HAHUU JUIst BCEX YpOBHEHN
npodecCuoHaIBLHOTO o0Opa3oBaHUs
OT BEIyILIUX Hay4YHBIX IIKOJI c
coOroeHIEeM TpeOoBaHU HOBBIX
dI'OCos.

DIIEeKTPOHHO-
OoubnuoreyHas
cucrema
«Koncynprant
CTYJCHTa»

[TpuHaANIEKHOCTH — CTOPOHHSS
00O «lonurexpecype»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CcpUIKa Ha CalT —
http://www.studentlibrary.ru

KonnuecTBo kiroueit — 1ocTym
JUTSI 3aperUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

YV naneHHsblil 1O0CTYI MOCTe
MEePCOHANBHON PETUCTPAIIUU HA
caiite OBC.

KoMruiekT w3maHuid, BXOASIIUX B 0asy
JaHHBIX  «OJJeKTpoHHass  OubnHMoTeka
texHuyeckoro BY3ay.

10

OIEeKTPOHHO-
O6ubauoreyHas
cucrema
«ZNANIUM.COM
»

[IpuHaqIeKHOCTh — CTOPOHHSIS
000 «(BHAHUYMy,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchplIKa Ha CalT —
https://znanium.com/

KosmdecTBo KITt04eH - TOCTYIT st
3apETUCTPUPOBAHHBIX
noab3oBateiie PXTY ¢ mo6oro
KOMITbIOTEpA.

Konnexkuust u3ganuii  y4eOHUKOB U
y4eOHBIX  IOCOOMH MO  pa3IUYHBIM
OTpacisiM 3HAaHUM 7 BCEX YpPOBHEH
PO eCCHOHAIIBHOTO 00pa30BaHUs.
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11

HNudopmannonHo-
aHaJINTHYECKAst
cucrema Science
Index

IIpuHaUIeKHOCTE — CTOPOHHSA
000 «Hay4nas snekTpoHHas
OoubImoTeKa»

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CcpUIKa Ha CaiT —
http://elibrary.ru

KonnuecTBo xiIrouent —
JIOKQJIBHBIN AOCTYII JJIs
corpynuukoB MBI,

Cucremaru3zanus, KOPPEKTUPOBKA
npoduieit yaensix PXTY u yHuBepcurera
B 1enoM. AHanmM3 —TyOIHKAIMOHHON
aKTUBHOCTH COTPYIHHUKOB YHUBEPCUTETA.

12

N3narenpcTBO
Wiley

[IpuHaIe)KHOCTh — CTOPOHHSS
Hammonansaas moammcka
(Muno6puayku+ PODI)

HNudopmaninoHHOE TUCHMO
POOU ot 30.06.2022 Ne 920
C 01.01.2022 o 30.06.2022

HNudopmaninoHHOE TUCHMO
POOU ot 19.07.2022 Ne 983
C 01.07.2022 o 31.12.2022

CchlIKa Ha CalT —
http://onlinelibrary.wiley.com/

KonnuecTBo kiroueit - 1octyn st
noap3oBareneit PXTY no IP-
agpecaM HeorpaHuyeH. Bo3moxkeH
YAAIEHHBINA JOCTYII OCIIE
VHJIUBUYAIbHON PETUCTPALIUY.

Komnekus sxypHaiIoB 1o BceM 00J1acTsIM
3HaHWH, B TOM YHUCJIC H3BECTHBIC KYPHAIIBI
o XHMUH, MaTepruaIOBEICHUIO,
B3pBIBUATHIM BEIIECTBAM U JIP.

['myOuna noctyma:

2018 — 2022 rr.

13

QUESTEL ORBIT

[IpuHaqIeKHOCTh — CTOPOHHSIS
HammmonansHas moammcka
(Muno6pnayku+ POOU)

HNHdopmannoHHOE MHCHEMO
PO®U ot 30.06.2022 Ne 908
C 01.01.2022 o 30.06.2022

HNudopmannoHHOE MHCHEMO
POOU ot 19.07.2022 Ne 981
C 01.07.2022 no 31.12.2022

CcpbUIKa Ha caiiT —
https://orbit.com

KonnuecTBo Kiroueit — 1oCcTym
11 nonb3oBaresier PXTY mo IP-

ORBIT SABJISIETCS r100aJbHBIM
OTNIEPAaTUBHO OOHOBIIIEMBIM TMATEHTHBIM
IOPTAJIOM, MO3BOJISIIOIIMM OCYILIECTBIISThH
MOMCK B TME€pEYHE 3asBOK Ha IATECHTHI,

MOJYyYEHHBIX, MPUOIU3UTENBHO, 80-
MaTCHTHBIMHU YUPEKACHUIMU B
Pa3IUYHBIX CTpaHax Mupa U

MIPEAOCTABICHHBIX TPAHTOB.
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azipecaM HEOI'paHUYEH.

WNHcTpyKuus 110 HaCTpOUKe
YAQAJICHHOI'O JOCTYIIA:
https://podpiska.rfbr.ru/news/154/

14

American Chemical
Society

[TpuHa1€KHOCTH — CTOPOHHSAS
HauunonanwsHas noamnucka
(Muno6puayku+ PODI)
HNudopmannoHHOE MHCHEMO
POOU ot 19.07. 2022 Ne 987

C01.01.2022 o 31.12.2022

CchUIKa Ha CaiT —
https://pubs.acs.org

KonnyecTBo Kiroyet — 10CTym
g moab3oBareiier PXTY o IP-
aJpecaM HEOTrPaHUYECH.
Hacrpoiika ynaneHHoro gocryna:
https://pubs.acs.org/page/remoteac
cess

Komnmeknust KypHaJOB 1O XHMHHA |
xumuueckorn — texHomoruun — Core  +
m3narenbcerBa American Chemical Society

15

Konnexnus
KYpHAJIOB U 0a3bl
JNaHHBIX  Springer
Nature

[TpuHaI€KHOCTH — CTOPOHHSAS
HauuonaneHas noamucka
(Muno6pnayku+ PODI)

WNHupopmalinoHHOE TUCHMO
P®OU ot 30.06.2022 Ne 910

WNHdopmannoHHOe MHCHEMO
PODU ot 30.06.2022 Ne 909

WHupopmaninoHHOE TUCHMO
P®OU ot 08.08.2022 Ne 1065

C01.01.2022 o 31.12.2022
KonuuecTBo kitoueit — 1octyn
g moab3oBareiied PXTY 1o IP-

aZipecaM HECOTpaHUYCH.

Hacrpoiika yaneHHOro gocryna:
https://podpiska.rfbr.ru/news/197/

Cchlika Ha CauT-

https://link.springer.com/

Springer Journals — momHOTEKCTOBas
MMoJIMTEMaTHYCCKasd KOJUICKIHA KXKYpPHaAJIOB
U37aTeNIbCTBa SPringer mo pa3iuvHbIM
oTpaciisiM 3HaHI/II71, KOTOpas BKJIKOYACT
6onee 2 900 HauMEHOBAaHUI >KYPHAJIOB IO
JOUCLUIIIMHAM:

Medicine

Engineering

History

Law & Criminology

Business & Management

Physics & Astronomy

Earth & Environmental Science
Architecture and Design

Behavioral Science & Psychology
Education

Economics and Finance

Literature, Cultural & Media Studies
Mathematics & statistic

['my6una noctyma: 2022 r.

[TpuHa1€KHOCTH — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODU)

WNupopmaninoHHOE TUCHMO
PO®DU ot 30.06.2022 Ne 910

C 01.01.2022 no 31.12.2022

Adis  Journals —  mosHOTEKCTOBas
KOJIJIEKIUS KYPHAJIOB u
MH(OPMaLMOHHBIX OroyeTeHe
uznarenbctBa  AdiS, pasMmelnieHHas Ha

mwiatgopme Springer Nature. Komekmus
BKJIIOUaeT 19 peneH3upyembIX >KypHAJIOB
o MEIUIIMHE, OuoMenuIMHE U
(dbapMaKoJIOTHH.
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KonnuectBo kitoueit — noctyn
g moab3oBareiied PXTY mo IP-
aJpecaM HEOTrpaHUYEH.

CchlIKa HA CalT-
https://link.springer.com/

I'my6una goctyna: 2022 r.

[IpuHamIe)XKHOCTh — CTOPOHHSS
Hammonansaas moammcka
(Muno6puayku+ PODI)

HudopmaninoHHOE TUCHMO
POOU ot 30.06.2022 Ne 910

C 01.01.2022 no 30.05.2022

WNHupopmaninoHHOE TUCHMO
P®OU ot 30.06.2022 Ne 909

C 01.06.2022 o 31.08.2022

HNudopmaninoHHOE TUCHMO
POOU ot 08.08.2022 Ne 1065

C 01.09.2022 mo 31.10.2022
KonnyecTBo Kiroyet — 10CTyI
g moab3oBareiier PXTY mo IP-

ajipecaM HEOrpaHUYCH.

Ccplka Ha pecypc:
https://materials.springer.com

baza  mammpix  Springer = Materials-
miatopma, MPEeTOCTABNISIONIAs JOCTYI K
KOHCOJIUUPOBAHHBIM JTAaHHBIM (o
MeTaJJlaM ¥ CIUIaBaM, OPTraHUuYEeCKUM
BElIeCTBaM,  KEpaMHKe M CTEKIY,
moJiMMepaM, KOMIIO3WTaM, aroMaM |
AIpaM) W3 HECKOJIbKMX HCTOYHUKOB I10
MaTepUaJIOBEICHUIO, XUMUHU, (QHU3UKE,
WHXCHEpUU M CMEXHBIM O0NacTIM U
TIO3BOJISIOIIAs CHETIHATNCTaM
UACHTU(PUIUPOBATh MaTepUANIbl U HUX
CBOMCTBA.

I'mybuna noctyma: 2022 r.

[TpuHaIEKHOCTH — CTOPOHHSS
HanumonanpHas noanucka
(Muno6puayku+ PODI)

WNHupopmaninoHHOE TUCHMO
P®OU ot 30.06.2022 Ne 909

C 01.01.2022 o 30.05.2022

HNHdopmannoHHOE MHCHEMO
PODU ot 30.06.2022 Ne 909

C 01.06.2022 o 31.08.2022

HNupopmaninoHHOE TUCHMO
PO®U ot 08.08.2022 Ne 1065

C 01.09.2022 1o 01.10.2022
KonnuecTBo xinroueit — 1octyn

g moab3oBareiied PXTY mo IP-
aJapecaM HEOTrpaHUYEH.

Springer Nature Protocols and Methods —
HOBOE  HCCJIENIOBATENIbCKOE  pEIIeHUE,
pazpaboTaHHOE Springer Nature,
comepxkamee 75 000  axTyanabHBIX
NPOTOKOJIOB W METOAOB B  00JacTH
OMOMEIWIIMHBI M HAyK O JKU3HH 3a
nocinennue 30 ner. Pecypc oObeamHun
MaTepHaIbl Nature Protocols,
SpringerProtocols, Nature Methods wu
Nature Reviews Methods Primers.

['my6una noctyma: 1980 - 2022 rr.
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Cchuika Ha pecypc:
https://materials.springer.com

[IpuHaIeKHOCTD — CTOPOHHSIA Nature Journals — monHOTEKCTOBAS
HanuonanbHas moamnucka KOJUICKLMS  JKYpPHAJIOB  W3/1aTENbCTBA
(Muno6puayku+ PODI) Nature Publishing Group, Bxomsmero B
rpynny kommaHuii  Springer  Nature,
HNudopmaninoHHOE TUCHMO BKJIIOYAIOLIAsl  JKypHajbl  W3/aTENIbCTB
PODU ot 30.06.2022 Ne 910 Nature, Academic journals, Scientific
American u Palgrave Macmillan.
HNudopmanrnoHHOE MHCHEMO I'my6una goctyna: 2022 r.
PO®®U ot 30.06.2022 Ne 909
HudopmaninoHHOE TUCHMO
PO®U ot 08.08.2022 No 1065
C 01.01.2022 mo 31.12.2022
KonnyecTBo Kiroyet — 10oCTyn
g moab3oBareiier PXTY mo IP-
aJpecaM HEOTPaHUYECH.
Cchlka Ha pecypc:
https://www.nature.com
https://link.springer.com/
16 baza nmansbix 2021 | [IpuHagiexHOCTb — CTOPOHHSIS [TonHoTekcToBas KOJUIEKLIMS KHUT
eBook Collections | HanmonanbHas moamnucka U3/1aTeNIbCTBA SpringerNature o
(Muno6puayku+ PODI) pazIMyYHBIM oTpacysiMm 3HaHui (2021 r.)
WNudopmaninoHHOE TUCHMO
PODU ot 02.08.2022 No 1045
C 01.01.2022 mo 31.12.2022
Ccplnka Ha calT
http://link.springer.com/
KonuuecTBo kitoueit — 1octyn
nst nonwp3oBatreneid PXTY o IP-
aZpecaM HEOTPAHUYEH.
Hacrpoiika yaneHHOro gocryna:
https://podpiska.rfbr.ru/news/197/
17 baza mannbix 2022 | [IpuHaAnEKHOCTH — CTOPOHHSIS Springer eBook Collections -
eBook Colections HamnonaneHas moanmcka MOJTHOTEKCTOBAs ~apXWBHAs  KOJUICKIIHSI
(Muno6puayku+ PODI) AIIEKTPOHHBIX KHUT M3/1aTeNIbCTBA Springer
Nature Ha aHITIMHACKOM  SI3BIKE 1O

HNudopmanoHHOe MHCHEMO
POOU ot 11.08.2022 Ne 1082

C01.01.2022 o 31.12.2022

CchUIKa Ha CaliT —
http://link.springer.com/

Pa3NIUYHBIM OTpacysaM 3HaHu (2022 r.)
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KonnuectBo kitoueit — noctyn
g moab3oBareiied PXTY mo IP-
aZpecaM HeOrpaHUYCH
Hacrpoiika yaneHHoro gocryna:
https://podpiska.rfbr.ru/news/197/

18 World  Scientific | [Ipunaaie:xHOCTh — CTOPOHHSS World Scientific Complete eJournal
Publishing Co Pte | HaunonanbsHast moamucka Collection — MyabTHIAUCHMILIMHAPHAS
Ltd. (Muno6puayku+ PODI) IIOJIHOTEKCTOBAsT KOJUIEKLHS KYpPHAJIOB
baza JAHHBIX MEXIYHApOJAHOTO HAYYHOT'O M3aTelbCTBA
World  Scientific | UndopmannonHoe mucsmMo World Scientific Publishing, koTtopas
Complete eJournal | PO®U ot 24.08.2022 Ne 1137 OXBaTbIBACT  TaKW€  TEMaTUKH,  Kak
Collection MareMaTtuka, (u3MKa, KOMIIBIOTEPHBIC

C01.01.2022 no 31.12.2022 HAayKH, WHXXCHEPHOE [IeJI0, HayKh O
JKU3HHU, MEAUIIMHA U COIMAJIbHBIC HAYKH.

CchUIKa Ha CalT- Ocob6oe BHUMaHHUE B KOJUICKITUU YICICHO

https://www.worldscientific.com | uccienoBanusam Asuarcko-
TUXOOKEAHCKOTO  PErHoHa,  KOTOpbIe

Nudopmanus 0 HacTpoiike OOBEMHECHBI B TPYIITY XYpHAIOB Asian

yIaICHHOTO J0CTyIa Ha cTpanuie | Studies.

https://www.worldscientific.com/p | I'myouna noctyma:2001 — 2022 rr.

age/librarians/access- 2022 r. (6eccpouHO)

authentication

KonnyecTBo Kiroyet — 10CTym

g moab3oBareiier PXTY mo IP-

ajZipecaM HEOrpaHUYEH

19 UznatenbctBo The | [IpuHanne:xHOCTh — CTOPOHHSAS baza pmannbix KemOpumkckoro 1meHrtpa
Cambridge HanmonaneHas moamucka CTPYKTYPHBIX JTAHHBIX (Cambridge
Crystallographic (Muno6paayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre Enterprise COJICP)KUT  JIaHHBIC 0
(KembOpumxckmit HNudopmaninoHHOE TUCHMO KPUCTAJUIMYECKUX,  OPraHMYECKUX U
LEHTP POOU ot 30.06.2022 Ne 903 AIIEMEHTOOPTraHNYECKUX COETMHEHUSX.
CTPYKTYPHBIX C 01.01.2022 o 30.06.2022 CSD nmnpenocraBiseT IIMPOKUN CHEKTP
JTAHHBIX BAPUAHTOB  TIOMCKAa  KPUCTAJUIMUECKHUX

HNupopmaninoHHOE TUCHMO CTPYKTYp: MO Ha3BaHUIO, XHWMHUYECKOU
PODU ot 08.07.2022 Ne 957 dbopmyire, 3JIEMEHTHOMY COCTaBy,
C01.07.2022 o 31.12.2022 JUTEPATYpHOMY  HCTOYHHUKY, JAETAISAM
IKCIIEPUMEHTA, (PParMeHTy CTPYKTYPHI.

Ccblka Ha calT —
https://www.ccdc.cam.ac.uk/struct
ures/
KonuuecTBo kitoueit — foctyn
nst nonws3oBateneid PXTY o IP-
azpecam.

20 ba3a nagHbBIxX [IpuHamIeKHOCTH — CTOPOHHSAS ITonmHOTEKCTOBAST KOJLIIEKIIUS

Begell Engineering
Research
Collection

HanumonanpHas noanucka
(Muno6puayku+ PODI)

WNupopmaninoHHOE TUCHMO
POOU or 17.08.2022 Ne 1105

C 01.01.2022 no 31.12.2022

u3narenscTBa Begell House, kotopas
BKITIOYAET JKypHAIIbI, COOPHUKH
KOH(epeHIHii, MoHOrpaduu,
CTIPaBOYHUKH ¥ 0a3bl JAHHBIX 110
MH)KEHEPHBIM HayKaM M CMEXHBIM
obnactsaM: xumu, (pusuke,
MaTepHallOBEICHUIO, UHPOPMATUKE U JIP.
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CchplIKa Ha CalT —

https://www.dl.begellhouse.com/c
ollections/6764f0021c05bd10.htm
|

KonnyecTBo Kiroueit — 10CTyn
g moab3oBareiied PXTY mo IP-
aJpecam.

I'my6una noctyna: 1982 — 2022 rr.

21 baza nanubix [TpuHaI€KHOCTH — CTOPOHHSAS [TonHoTEeKCTOBAS KOJUIEKLIUS
Begell Biomedical | HannonasnbHas moamnucka uznatenberBa  Begell House, xotopas
Research (Muno6puayku+ PODI) BKJIFOYAET JKypHAJIbI, COOpHUKH
Collection KoH(DepeHIHH, MOHOrpaduu,

HudopmaninoHHOE TUCHMO CIOPaBOYHMKM U  0a3pl JaHHBIX 110

POOU or 17.08.2022 Ne 1105 WH)KCHEPHBIM  HayKaM U CMEXHBIM
o0nacTIM: XHAMUH, buzuke,

C 01.01.2022 mo 31.12.2022 MaTepUaIOBEICHUIO, NH()OPMATUKE U JP.
I'mybuna noctymna: 1982 — 2022 rr.

Cchlnka Ha calT —

https://www.dl.begellhouse.com/c

ollections/6764f0021c05bd10.htm

I

KonnuecTBo kitoueit — goctyn

1t nonws3oBateneid PXTY o IP-

azpecam.

23 baza manHbIxX [TpuHaANEKHOCTD — CTOPOHHSISA Academic Reference — eaunas mouckoBas
Academic HarnmonansHas moanucka mwiatdopma o Hay4YHO-
Reference (Munobpuayku+ PODU) uccienoBarenbckum  paboram  KHP.
(China Academic Haubonee mosiHas aHrIosi3piyHas 0Oasa
Journals (CD Nudopmanmonnoe mucrmMo JIAHHBIX ~ OOBEAMHSET TOJHOTEKCTOBBIE
Edition) Electronic | PO®U ot 02.08.2022 Ne 1044 JOKYMEHTBl W OuOnmorpaduueckue
Publishing House JTaHHBIC.

Co., Ltd) C 01.08.2022 mo 31.12.2022 Tematuka 6a3pl JaHHBIX TMOKPHIBAET BCE
OCHOBHBIC JTUCITUTUTMHAPHBIE 00JIACTH.

Ccblka Ha calT —
https://ar.cnki.net/ ACADREF
KonngecTBo Kiroueit — 10oCTym
14 moab3oBareiier PXTY mo IP-
ajzpecam.
Hacrpoiikax ygaJeHHOro 10cTymna
Ha ctpanune Off-campus Access:
https://oversea.cnki.net/index/Sup
port/en/Off-campus.html

24 baza maHHBIX [TpuHAISKHOCTH — CTOPOHHSS [ToTHOTEKCTOBASI MYJIBTHTUCITUTUIMHAPHAS

Academic Search
Premier

EBSCO
Information
Services GmbH

HanumonanpHas noanucka
(Muno6puayku+ PODI)

WNupopmaninoHHOE TUCHMO
PO®DU ot 08.08.2022 Ne 1066

C 01.01.2022 no 31.12.2022

0a3a JaHHBIX, KOTOpasi UMEET HIMPOKYIO
TEMaTHUYECKYIO HaIlPaBJICHHOCTh U
BKJIT04aeT Oosee 4 600 HauMeHOBaHUH
KYpHAJIOB, a TaK)ke MOHOTpaduu,
MaTepHalbl KOHQEepeHIIMHA, OTYETHI U JIp.
JIOKYMEHTHI.

I'ny6una goctyna: 1887 — 2022 rr.
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CchplIKa Ha CalT —
https://search.ebscohost.com

KonnyecTBo Kiroyeit — 10CTyI
g moab3oBareiied PXTY mo IP-
azpecam.

25 baza nanubix [TpuHaI€KHOCTH — CTOPOHHSAS [TonHOTEKCTOBAS MEXAUCLIUIIIIMHAPHAS
eBook Academic HarmonanpHast moanmcka KOJUICKIIHS, KOTOpasi BKIIIOYaeT 0olee
Collection (Muno6puayku+ PODI) 210 000 >51eKTPOHHBIX KHUT OT BEIYIIHX
EBSCO HAYYHbBIX U YHUBEPCHUTETCKUX
Information HudopmaninoHHOE TUCHMO U3JIaTENbCTB.

Services GmbH PODU ot 05.08.2022 Ne 1060 ['myouna nocryna: 1913 — 2022 rr.
C01.01.2022 o 31.12.2022
Cchlnka Ha calT —
https://search.ebscohost.com
KonuuecTBo kitoueit — goctyn
1t nonws3oBatrenei PXTY o IP-
azpecam.

26 Bentham Science [puHaIeKHOCTH — CTOPOHHSISI Journals — moyTHOTeKCTOBAsT KOJUICKITHSI
Publishers HauuonanbHas moanucka KYpHAJIOB U3aresbcTBa Bentham
baza nanHbIX (Muno6puayku+ PODI) Science, koTopoe myOIMKyeT HaydHbIE,
Journals TEXHUYECKHUE U MEIULIMHCKUE U3/IaHUS,

WNudopmannoHHOE THCHEMO OXBaTBIBAIOIINE PA3TUYHBIC O0IACTH OT

PO®U ot 24.08.2022 Ne 1136 XUMHUU U XUMHYECKOM TEXHOJIOTHH,
WH)KEeHEpUH, (papMareBTHIeCKuX

C 01.01.2022 mo 31.12.2022 UCCIIEIOBAaHHUM U Pa3pabOTOK, MEAUIIUHBI
JI0 COLMATBHBIX HaYK.

Ccpbuika Ha caiT — I'my6una goctyna: 2000 — 2022 rr.

https://eurekaselect.com/bypublica | (2022 r. 6eccpouHo)

tion

KonungecTBo kimtodel — 1ocTyn

nst nonws3oBateneid PXTY o IP-

aJipecam.

27 Chemical Abstracts | [TpuHaaIeKHOCTD — CTOPOHHSS SciFindern SciFinder — »3T0 MoOIIHBIHA

Service HarmmonansHas MOJIMKUCKA | COBPEMEHHBIN MTOUCKOBBIN CepBHuC,
(Muno6puayku+ PODI) oOecrneunBarouii MHOTI'0ACIIEKTHBIN
ITOMCK KaK o6ubnuorpaduueckon
WNupopmanronHoe NUChbMO | MHQOpPMAIMKM, TaKk M HHPOpMAUH IO
POOU ot 26.08.2022 Ne 1149 XUMUYECKUM peaklUusM, CTPYKTYPHBIM
coeMHEHUsIM © mareHTaMm. (OCHOBHas
C 01.09.2022 o 31.12.2022 TeMaTHKa OOIIMPHOTO IIOMCKOBOTO
MacCHBa — XHMHS, a TAKIKE PsJ] CMEKHBIX
Ccruika Ha caiit —https://scifinder- | nucrunauy, TaKUX KaK
n.cas.org MaTepHaJoBeICHHIE, OroxuMus u
OuoMeTuINHA, dapmakosorus,
HocTtyn  ocyliecTBisieTcss  Ha | XUMHAYECKas TEXHOJIOT U, dbusuka,

ocHoBe [P-agpecoB yHUBepcUTETa | F€OJIOTHUS, METAIITYPTUs U JPYyTHE.

Y IEPCOHAIIBHOM PETrUCTPaAIIHH.

28 Bentham  Science | IIpuHai1e)KHOCTh — CTOPOHHSISI ITomHOTEKCTOBAS KOJUIEKIIUS
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Publishers HauunonansHas MOJMKUCKA | STIEKTPOHHBIX KHUT A3/1aTeNILCTBA

baza naHHbIX | (MunobOpHayku+ PODI) Bentham Science  Publishers  Ha
eBooks AQHIVIMMCKOM  s3BIKE 110 Pa3jIu4HbIM
HNudopmannonnoe IIMCBMO | OTPACIAM 3HAHUU.

PODU ot 08.09.2022 No 1217 I'mybuna noctyma:2004 — 2022 rr.
C 01.09.2022 1o 31.12.2022

Ccpuika Ha cauT —
https://eurekaselect.com/bybook

JocTyn  ocyiecTBisieTcsl  Ha
ocHoBe [P-anpecoB yHuBepcHTeTa.

Becrinaraple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHBIe MUHOOPHAYKH AJIs BY30B.

Apxu U3narenascrBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus M3pareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrtsa Mucruryra dusukn (Benukoopuranus). [Taker «Historical Archive 1874-
1999y ¢ mepBOro BBITYCKA KayKA0ro sKypHaia mo 1999, 1874-1999

Apxwus usznareascrsa Nature Publishing Group. ITaker «Nature» ¢ mepBoro BEIITYCKa IEPBOTO
HomMmepa 1o 2010, 1869-2010

Apxus uznarenascrsa Oxford University Press. TTaker «Archive Complete» ¢ mepBoro Belmycka
KaKJ10ro0 sKkypHazia 1mo 1995, 1849-1995

ApxuB u3narensctBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BhITycKa
KaKJ10ro0 skypHazia mo 1998, 1890-1998

Apxus n3narenscra Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeIIyCKa KaXKI0r0
KypHasa mo 1996, 1798-1997

Apxus uznareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mmepBOoro BBITYCKa Ka)Xa0ro skypHana mo 2011, 1827-2011

ApxuB xypHanoB Koponesckoro xumuyeckoro oomiecrsa(RSC). 1841-2007

ApPXUB KOJUICKIIMH KYPHAIIOB AMEpUKAHCKOro reodusnueckoro corwsa (AGU), nmpeaocTaBiseMblit
m3garensctBoM Wiley Subscription Services, Inc. 1896-1996

becrinatuple ounnanbHbie OTKPHITHIE pecypchl HTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0bvenunsier 6onee 10000 HaydHBIX KYPHAJIOB MO PA3JIIMYHBIM OTpPACIIsAM 3HaAHUH (OKOJIO 2
MUJUTHOHOB cTarteit) u3zl34 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3memnieno 0osiee 3000 KHUT MO Pa3IMYHBIM OTPACIIAM 3HAHUM, IPEIOCTaBIEHHBIX 122
HAyYHBIMU W3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nanubix BkitouaeT 6onee 300 perieH3upyeMbIX KypHAJIOB 110 OMOMEIUIIMHE, MEIUIIUHE U
€CTECTBEHHBIM HaykaM. Bce cTaThu, pa3MereHHbIe B 0a3e, HaXOASTCs B CBOOOTHOM JIOCTYTIE.

4. DJIeKTpOHHBIN pecypc arXiv https://arxiv.org/

Kpymnuetinmm OecriiaTHbBIN apXUB 2JIEKTPOHHBIX HAYYHBIX MYOIUKAIIMIA 10 pa3aenaM (QU3uKH,
MaTeMaTHKH, HHPOPMATHKHN, MEXaHUKH, aCTPOHOMHUH B OMOJIOTHH. MIMeeTcs o IpoOHBIi TeMaTHIeCKHIMA
KaTaJjor ¥ BO3MOXHOCTh TIOUCKA CTAaTeH M0 MHOXKECTBY KPUTEPUEB.

5. Komnekmus sxxypuanos MDPI AG http://www.mdpi.com/

MHOTr oM CIUTUTMHAPHBIA TUPPOBON U3AATENBCKUNA pecypc, ABIseTcs 1aThopMont s
peLEeH3UpYEMBIX HayYHBIX JKYpHAJIOB OTKPBITOro nocryna, uzaawmuxcst MDPI AG (bazens, Lseitnapus).
W3narennbctBo BhimyckaeT 6osee 120 pa3sHOOOpa3HBIX ANEKTPOHHBIX KYPHAIOB, HAXOISIIUXCS B OTKPBITOM
JIOCTYTIE.

6. WznatenscTBO ¢ oTKphIThIM qocTynoM InTech http://www.intechopen.com/
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[TepBoe u kpymHelIee B MUPe U3AATEILCTBO, MyOIHKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nHayuyHbIx n3nanuii. OCHOBHAsI TeMAaTHYECKask HAIIPABICHHOCTh - (PU3NYECKUE U TEXHUICCKUE HAYKH,
TEXHOJIOTHH, METUITTHCKUE HAYKH, HAYKH O JKU3HH.

7. baza nanneix xumudeckux coequnenniit ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecriatHast XuMUUecKas 6a3a JaHHBIX, IPEIOCTABIISIOMIAS OBICTPBIN TOCTYI K
0osee yeM 28 MIJUTHOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHON MHpopMaiuu. Pecypc nmpuHaiexxur
Koponesckomy xumudeckomy obiectBy Benukoopurtanuu (Royal Society of Chemistry).

8. Komnekmus sxypaanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xomekius »)KypHajaoB, B KOTOPBIX ITyOJHUKYIOTCS OTUYETHI O HOBBIX HCCIICIOBAaHUSAX B
00JacTH €CTECTBEHHBIX HayK U MeIULMHBI. Bee xKypHalibl pa3MelieHsl B cBoO0gHOM noctyme (Open
Access), BCe CTaTbU MPOXOJISAT CTPOrOe HaAy4YHOE PElEH3UPOBAHMUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo 1o marenTam u ToBapHbiM 3HaKaM CIIIA — USPTO — nipenocraBiisieT cBOOO HBIN
JOCTYI K aMEPUKAHCKUM IMaTeHTaM, OyOoIuKoBaHHbBIM ¢ 1976 r. [1o HacTosmee Bpems.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (I1OO MAaTEHTHBIE 3asBKH) OoJee 50 HAIMOHABHBIX U HECKOJIBKUX MEKTyHAPOTHBIX
MNaTeHTHBIX 0I0PO, B TOM YHciie mociaHble TeKCThl naTeHToB CIIA, Poccun, ®@panuuu, SAnonuu u ap.

11. ®denepanbHbI UHCTUTYT IIPOMBIILIIIEHHOM COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest PUIIC cBoboaHOTO MOCTYMIA!

- DnexTpoHHbIe OrouieTeHu. M3o0perenus. [lonesnsie Moaemnu.

- OTKpBITBHIE peeCTPbl POCCUNCKUX U300PETEHU U 3aBOK HAa U300pETEHUS.

- Pedepatsl poccuiickux mareHTHBIX TOKYyMEHTOB 3a 1994-2016 rr.

- [ToytHBIE TEKCTHI POCCHICKUX MATEHTHBIX JTOKYMEHTOB M3 TIOCIIEIHET0 OHUITHAITEHOTO
OroseTeHsl.

6.3 TpeGoBanus Kk KaapoBbIM ycjaoBusaM peanusanuu OOII 0akanaBpuara

Peanuzanus OOII 6akanaBpuara o0ecrieunBaeTcs neJjarorndeckiMu pabOTHUKAMU YHUBEPCUTETA, a
TaK>Ke JINLaMu, ipuBliekaeMbIMH K peanu3zanuu OOII GakanaBpuara Ha MHBIX YCIOBUSIX.

KBanudukaus negarornyeckux paOOTHUKOB YHUBEPCHUTETAa COOTBETCTBYET KBaIM(PUKALMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBaJM()MKAIIMOHHBIX CIIPAaBOYHUKAX U (MJIN) MpoeccnoHalbHbIX CTaHAapTaXx.

He menee 60 npoyenmoe 4iCICHHOCTU Ne1arOrMYecKX pabOTHUKOB YHUBEPCUTETA, YUACTBYIOLIMX
B peamuzauuu OOIl OakanaBpuara, W JHI, NpUBJIEKaeMbIX YHUBepcuTreroM K peanmuzanuun OOII
OakanmaBpuaTa Ha MHBIX YCJIOBHAX (HMCXOAS M3 KOJIMYECTBA 3aMELIaeMbIX CTaBOK, MPUBEIACHHOIO K
LEJIOYHMCIEHHBIM 3HAYEHHSIM), BEAYT Hay4HYI0, Y4eOHO-METOAMYECKYI0 M (WJIM) MPaKTUYECKyI padoTy,
COOTBETCTBYIOIIYIO NPOMHUITIO MPENoAaBaeMOi TUCIUIUTAHBI (MOIYJIS).

He menee 5 npoyenmog YiCII€HHOCTH NEJAarornuyeckux pabOTHUKOB YHUBEPCUTETA, YYACTBYIOIIUX B
peanuzanuu OOII OakanaBpuara, ¥ JUll, MPUBJIEKAaeMbIX YHUBepcuTeTOM K peanu3zanuun OOII OakanaBpuara
Ha MHBIX YCIOBHMSX (MCXOAS W3 KOJMYECTBA 3aMEIIAeMbIX CTaBOK, MPHUBEACHHOTO K LEIOYHCICHHBIM
3HAYEHUSIM), SBJSIFOTCS PYKOBOAMTEISIMU M (MJIM) paOOTHUKAMM MHBIX OpraHU3alMi, OCYIIECTBISIOIUMU
TPYIOBYIO  JIEATEILHOCTh B TPOQPECCHOHAIBHOW cdepe, COOTBETCTBYIOMIEH MpodhecCHuOHaATbHON
NeSITeIbHOCTH, K KOTOPOW TOTOBSITCS BBINYCKHUKM (MMEIOT CTaX paboThl B JaHHOH MpodeccHoHaNbHOM
chepe He MeHee 3 TIeT).

He menee 60 npouenmog 4UNCIEHHOCTH TNeNAarornyeckux paOOTHUKOB YHUBEPCHUTETa M JIULL,
IPUBJIEKAEMbIX K 00pa3oBaTelIbHON JESITEIbHOCTH YHHUBEPCUTETA HA UHBIX YCIOBUAX (MCXOnsd U3
KOJIMYECTBA 3aMEIIAEMbIX CTaBOK, IPUBEACHHOIO K IIEJIOUYNCICHHBIM 3HAYEHUSAM), UMEIOT YUEHYIO CTENIEHb
(B TOM UHCII€ YYEHYIO CTETIEHb, TOJIYYEHHYI0 B HHOCTPAHHOM I'OCY/IapCTBE U MpHU3HaBaeMyto B Poccuiickoit
Qenepanuu) ¥ (WIM) ydeHOe 3BaHHME (B TOM 4YHCIE YY€HOE 3BaHHE, IOJyY€HHOE B HHOCTPAHHOM
rocyaapcTBe u mpusHaBaemoe B Poccutickoit deneparun).

6.4 TpeOoBaHus K puHaHCOBBIM ycaoBusM peasmzanuu OOII 6akanaBpuara

®dunancoBoe obecreuenue peanusanun OOIl OGakamaBpuara OCyIIECTBISETCS B 00beMe HE HHUXKE
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3HaueHUN 0a30BBIX HOPMATUBHBIX 3aTpaT Ha OKAa3aHWE TOCYAApCTBEHHBIX YCIyr M0 pealu3aiud
00pa3oBaTeNbHBIX MPOrPaMM BBICIIETO O0pa3oBaHWUs — TMporpaMM OakajaBpuata W 3HAYCHHH
KOPpPEKTUPYIOMUX KOIPPHUIHEHTOB K 0a30BEIM HOpMATHBAM 3aTpar, OMpeneIsieMblX MHHHCTEPCTBOM
HayKH W BbICIIero oOpa3zoBanus Poccuiickoit denepanuu.

6.5 TpeGoBaHusl K NPUMEHsIEMbIM MEeXaHM3MaM OLIEHKH KauyecTBa 00pa30BaTe/IbHOM 1eATeJIbHOCTH U
noaAroroBky odyyarmuxcsa no OOII 6akanaBpuara

KadectBo 00Opa3zoBaTenbHOM JeATEIBHOCTH M MOAroTOBKH oOyuaromuxcs OOIl GakamaBpuara
OIpe/IeNsAETCS B paMKaX CUCTEMbl BHYTPEHHEH OLIEHKH, a TAK)XKE€ CUCTEMbl BHEUIHEW OLIEHKU, B KOTOPOM
YHHUBEPCUTET IPUHUMAET y4acTHe Ha J0OpPOBOJBHOM OCHOBE.

B nensx cosepumieHcTBoBanuss OOIl OakanmaBpuata npu IPOBEAEHUM PETYISIPHON BHYTpPEHHEH
OLIEHKM KayecTBa 00pa3oBaTeIbHOM JEATENbHOCTH M NMOAroToBKHM oOywaromuxcs no OOII GakanaBpuaTa
npuBJieKaeT paboronareneid M (WiM) UX OOBEIUHEHUS, WHBIX IOPUANYECKUX W (WIK) (U3UYECKUX JIHIL,
BKJIIOYas [I€1arOrMYeCKMX PaOOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH cHCTEMBI OLIEHKM KadecTBa oOpas3oBaTenbHOW paestenbHocTH 1o OOIl
OakanmaBpuaTa OOYydYaIOUIMMCSA HPEIOCTABIAETCS BO3MOYKHOCTh OLICHMBAHUS YCIOBUH, COJEp)KaHMS,
OpraHM3aly M KadecTBa 00pa30BaTEIbHOrO MpoIlecca B LIEJIOM M OTIAENbHBIX JUCHUUIUIMH (MOAyJiel) u
IPaKTHUK.

BHemHsAs onjeHKa KauecTBa 00pa3oBaTeNbHON NESTEILHOCTH 110 TporpaMMe OakaiaBprara B paMKax
IpoLeypbl TOCYJapCTBEHHOM aKKpeIUTAlUU OCYLIECTBISAETCS C LENbI0 MOATBEPXKICHHUS COOTBETCTBUS
00pa3oBaTenbHON JeATEILHOCTH 0 TTporpamme bakanaBpuata tpedoBanusm GI'OC BO.

BHemiHsAs onieHKa KayecTBa 00pa3oBaTeNbHON J1eATEbHOCTH U NMOAroTOBKU oOyuaromumxcs no OOII
OakanaBpuaTa MOJET OCYLIECTBIATBCA B pPaMKaxX MPOPECCHOHATbHO-OOLIECTBEHHON aKKpeIuTaluH,
IpOBOIUMON paboToaaTeNs MU, UX OOBEAMHEHUSIMH, a TAKXKE YINOJHOMOUYEHHBIMH UMM OpPraHU3alMsIMHU, B
TOM YHCJIE€ MHOCTPAaHHBIMH OPTaHU3ALUSAMH, JTUO0 aBTOPH30BAHHBIMU HALMOHAIBHBIMH TPO(PECCHOHATBHO-
OOIIECTBEHHBIMM OpPTraHU3alUsAMM, BXOASIIMMHU B MEXJIYHApOAHbIE CTPYKTYpPbI, C ILEJbI0 NPU3HAHUS
KayecTBa M YPOBHS TIOATOTOBKM BBITYCKHHKOB OTBEYAIOIIUMH TpeOOBaHHUAM MNPOPECCHOHATBHBIX
CTaHJapTOB (IPU HAIW4YMM) U (UIM) TPeOOBAaHUSAM phIHKA TPYAa K CIELUAIUCTAM COOTBETCTBYIOILEIO
npodus.

7 HOPMATUBHO-METOANYECKOE OBECIHHEYEHUE CUCTEMbI OIIEHKHN KAYECTBA
OCBOEHMSA OBYYAIOIIUMUCH ITPOI'PAMMBI BAKAJTIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ no nHamnpasnenutro mnoarotoBku 18.03.01 Xmumuyeckas
TeXHOJIOTUSI OLIEHKa KadecTBa ocBoeHMsl oOyuarommumucss OOII GakanaBpuara BKJIIOYAET TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHYIO arTecTannto u [ MA obyuaromuxcs.

HopmartuBHoO-MeTOoiMueCKOe OOecreueHue TEKYIIEro KOHTPOJSl YCIEBAaeMOCTH, IPOMEXYTOUHOM
arrectauuu U A obydaronmuxcs no OOII 6akanaBpuarta ocyuiectsisiercs B coorserctBun ¢ @I'OC BO
3++ ¥ TOKaJIbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPONb, NPOMEICYMOUHASA AMMeCMayus U ammecmayuorHHble UCNLIMAHUA UMO20601
(cocyoapcmeennoii umozeogoti) ammecmayuu evinycknukos OOII baxanaspuama

Tekymuii KOHTpPOJb W MPOMEXYTOUHAs aTrTecTalus MO BCEM BHAAM Y4YeOHOH JesSTeNbHOCTH
o0y4aromuxcsi OCYIIECTBIISIETCS B COOTBETCTBUM C TpeOoBaHusMHU [lonmokeHuss o peMTHMHroBOW cucTeMe
OLIEHKM KauecTBa yueOHOH pabotbl cryneHToB B PXTY wum. JI.U. MenneneeBa, MpUHATOrO pelieHUEM
Vuenoro cosera PXTY um. [I.UN. Menneneera ot 26.02.2020, nmpotokon Ne 8, BBEIEHHOTO B JIEUCTBUE
npukazoM pekropa PXTY um. J[.. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTpPOJIb yCHEBaeMOCTH OOy4YaroIIUXCsl OOECHEeUnBaeT OILIEHKY YpPOBHS OCBOEHHUS
JUCLUIUIMH, IPOXO0XIEHUS NMPaKTHK, BhiMoiaHeHus: BKP u npoBoauTcs npenogasareneM Ha Jr000M U3 BUI0B
YUEOHBIX 3aHATHH. O0A3amenbHoll cOCMANAIOUell MEKYyu e20 KOHMPOJia YCNeeaemMoCmu A6AAEemca yuem
npenooasamenamu nocewyaemocmu yu4eonvix 3anamuil ooyuarwumuca. llo pesynabrataM TEKyLIETO
KOHTpOJISI yCIIEBAEMOCTH TPHU pa3a B CEMECTp JUIsi BCEX KYpPCOB IO BCEM IUCHUIUIMHAM MPOBOJIUTCS
aTTecTanys o0yJaromuxcsl.

[IpomexyTouHas arrecTansi MPoBOAUTCS B (hOpME SK3aMEHOB, 3a4ETOB C OLIEHKOW U 3a4€TOB IS
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BCEX KYpCOB MO IMCLUUIUIMHAM M TPaKTHKaM, MPEIyCMOTPEHHBIM Y4e€OHBIM IUIAaHOM. Pe3ynbTarhl ciadu
3a4ETOB OIICHUBAIOTCS Ha «3aYTEHO», «HE 3aYTEHO»; 3a4€TOB C OLEHKON M 5K3aMEHOB — Ha «OTJIUYHOM,
«XOpOILIO0Y», «YAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHOY.

IIpu ocBoenun Hacrosimeir OOII OGakanaBpuaTta u3yuyeHue 4YacTH AUCLUUILIMH MOKET ObITh 3aMEHEHO
Ha OHJIAWH-KYPCHI, TPU YCIOBUH, YTO B pE3yJbTaTe OCBOCHUS OHJAMH-Kypca (OPMHUPYIOTCS TE XKe
KOMIETEHIIMH (4aCTH KOMIIETEHIMI), 4YTO U B paMKax YKa3aHHbBIX AUCUMILIUH. OHIAHH-KYpPC TOJIKEH OBbITh
BbIOpaH U peann3oBaH B COOTBETCTBUHU C IlosojkeHneM o 3aueTe pe3ynbTaToB OCBOCHUS OTKPBITHIX OHJIAMH-
KYpPCOB, pealiu3yeMbIX oOpaszoBareinbHbIMU opraHm3anusMu, B PXTY um. JI.M. MenneneeBa, mpuHATOTO
pemienuem Yuenoro coBera PXTY um. JI.M. Menneneera ot 27.03.2020, npotokosn Ne 9, BBeneHHOro B
neiicreue npukasoM pekropa PXTY um. JI.1. Menaeneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisiercs B cOOTBeTCTBUM ¢ TpeOoBaHusiMu [losokeHus O MOpsSAKE MPOBEACHHS
TOCYJapCTBEHHON HWTOTOBOHM arrecTanuy 1o o0pa30BaTEeNIbHBIM IMPOTPaMMaM BBICIIETO OOpa30BaHUS —
nmporpamMmaM OakajaBpuaTa, MporpaMMaM CIIeHaInTeTa, IporpaMmam maructparypsl B PXTY um. J[.1.
MengeneeBa, npussToro pemenueM YueHoro cosera PXTY wum. .M. MenneneeBa or 30.10.2019,
npoTokoia Ne 3, BBeieHHOTro B JieiicTBUe puka3zoM pekrtopa PXTY um. J[.U. MenneneeBa ot 14.11.2019 Ne
646A; TlonoxxeHHust O BBIMTYCKHON KBaJU(HUKAIMOHHON paboTe ais oOydaromuxcs 1o o0pa3oBaTeIbHBIM
mporpaMMaM BBICHIETO 00pa3oBaHusi — TMporpammam OakanaBpuara, MporpaMMaM CHEIHalUuTeTa,
nporpammaM Maructpatypsl B PXTVY um. /.M. Menneneesa, npuHsAToro peuieHueM Yyenoro cosera PXTY
uM. JI.1. MenneneeBa ot 30.10.2019, nporokon Ne 3, BBeneHHOro B JeicTBHe NpuKa3oM pekropa PXTY
uM. JI.1. Menneneena ot 14.11.2019 Ne 646A.

K I'MA nomyckarotcs oOydaromuecs, He UMEIOIINE aKaJeMHUYeCKON 3aJ0KEHHOCTH M B IOJHOM
o0beme BeIoNHUBIIKE yueOHBIH mman mo OOIl GakamaBpmara B cootBerctBUM ¢ ®I'OC BO 3++ mo
HarpaBiaeHuto noArotoBku 18.03.01 Xummuueckasi TexHosnorusi. /s nposenenuss [ MA B yHuBepcurere
€XKeromHo (GOPMUPYIOTCS TOCYAapCTBEHHBIC SK3amMeHanuoHHbIe Komuccuu (['DOK) u  anmenmnsmuoHHBIC
komuccuu. Tembl BKP oTpaxkaioT akryaibHble TpOOJIeMbl, CBS3aHHbIE C HANpPaBIEHUEM IOATOTOBKU
18.03.01 Xumuyeckasi TeXHOJIOTHSl. YHHUBEPCUTET YTBEPKIACT IE€PEUYEHb TEM  BBIITYCKHBIX
KBaJIM(UKAIIMOHHBIX Pa0OT, MpeasaraeéMbeIX OOy4aromumcs (Jajee — MmepeyeHb TeM), U JOBOIUT €ro 0
CBEJICHMsI O0ydYarolMxcsi He IO3[Hee ueM 3a 6 MecsleB A0 JAaThl Hayajla roCyJapCTBEHHOW HTOrOBOM
aTTeCTallUU.

Tema BKP mepconanbHO ISl KaXIOTO OOYYArOIIETOCs YTBEPIKIAETCS MPUKA30M IPOPEKTOpa Mo
YHHUBEPCUTETY Iepe]] HaualoM BBIIOJHEHMS BBIMTYCKHOM KBaJM(UKAIMOHHONW paboThl. JJaHHBIM IpUKa3oM
yTBepxaaercsa Takxke pykoBoaurens BKP. Ilepen nauanom Beimonnenust BKP obyuaromuiics coBMecTHO ¢
PYKOBOJMTENIEM  COCTaBIIsI€T  HMHAMBUAYAJIbHBI  IUIaH  NOATOTOBKM W BhimoiHeHuss  BKP,
IpeyCMAaTPUBAIOLINIT  OUEpPEeTHOCTh U CPOKHM BBIMOJIHEHHUS OTHENbHbIX uacTedl paboTel. Tekcr
nosicaurensHo 3anucku BKP mposepsercs Ha Hanuuue HempaBOMEpHBIX 3amMcTBoBaHui. IIpoBepka
OCYIIECTBIISIETCSl B COOTBETCTBUU C llojojkeHueM O mopsiaKe MPOBEPKH BBIMTYCKHBIX KBaIM(PHUKAITMOHHBIX
paboT M HayyHBIX JOKJIQJI0OB 00 OCHOBHBIX pe3yJbTaTax MOJrOTOBICHHBIX HAay4YHO-KBaJIU(UKAMOHHBIX
pabot (nuccepTalruii) Ha 00beM 3aUMCTBOBAHMSI M UX Pa3MEIICHUS B AJIEKTPOHHO-OUOIMOTEUHON CUCTEME
PXTY wum. I.1. MenneneeBa, npuHATBIM pelieHueM YdeHoro cosera PXTY wum. .M. Menaeneesa
ot 30.10.2019, nporokos Ne 3, BBeieHHBIM B JeiicTBue npuka3zom pektopa PXTY um. JI.1. MenneneeBa ot
14.11.2019 Ne 646A.

3amurta BKP nmpoBoautcs Ha oTkpeIThiX 3acenanusx ['DK ¢ yuactuem He MeHee ABYX TpeTeil ee
coctaBa. I'padux 3ammrer BKP cocraBisercss mo coriacoBaHuio ¢ OOy4arOIIUMHCS M JOBOJAUTCS [0
CBeJleHUs o0ydarommxcst He mo3aHee, yem 3a 30 nuei mo Hadana padotsl ['OK. Pesympratsr padoter [[OK
ONPEACIAIOTCA OLIEHKaMHM «OTJIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBHO», «HEYJOBIECTBOPUTEIBHO» U
OOBSABISAIOTCA B TOT XK€ JIeHb Mociie OQOpPMIIEHHS B YCTAaHOBJIEHHOM TMOPSAKE MPOTOKOJIOB 3acelaHuit
komuccuit. [lo okonuanuu pabotsl npeacenarens 'K cocrasiser otyer o mpoaenanHoil padore.

JIst 00y4aromuxcst U3 Yuciia HHBATUIOB U JIMI] ¢ OTPAHMYCHHBIMA BO3MOXKHOCTSIMHU 3710poBbsi [ A
IPOBOJUTCS C YI4ETOM OCOOEHHOCTEH MX MCHUXO(PHU3NUECKOr0 Pa3BUTHUS, MHIUBUAYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3/J0POBBSI.

8 PABOYHME IMTPOI'PAMMBI JUCHUIIJINH, ITIPAKTUK U THA
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Paboune nmporpaMmsbl AUCHUIUINH, TpakTuK 1 [ MA (mepeuncienue IUCHUIUINH, TpakTuk u [ A u3

y4eOHOTO TJI1aHa):

1.

CoNoOORWN

WWRNNRNNNMNNNNNNRRRERRRRRR R
RFPOOONOURWNRPRPOOWOMNOUAWNEO

32.
33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

WNHOCTpaHHBIN S3bIK

Ucropus (Mcropust Poccuu, BceoOimas uctopus)
IIpaBoBeneHue

dunocodus

OCHOBBI 2KOHOMUKH U YIPABJICHUS MPEATPUATHEM
ConuanbHO-TICUXOJIOTUYECKUE OCHOBBI Pa3BUTHS IMYHOCTU
OO01ast U HeopraHuyeckasi XuMus

Opranunueckasi XuMust

AHanutuyeckas XuMHUs

. Dusnueckast Xumus

. Konmmonanas xumus

. Maremaruka

. ®usuka

. [Ipo6siemMbl yCTOWYMBOTO pPa3BUTHUS

. bezonacHoCTh XU3HEAEATEIbHOCTH

. InxeHepHas u koMIbploTepHas rpaduka

. IIpuknanHas MexaHuka

. [Iponeccel u anmaparbl XUMHUYECKOU TEXHOJIOTMU

. O0m1ast xuMu4eckasi TeXHOJIOTUS

. CucTeMbl YIIpaBIIEHNUs XMMHKO-TEXHOJOTUYECKUMH MIPOLIECCaMuU

. MoaennpoBanre XUMHUKO-TEXHOJIOIMYECKUX MPOLECCOB

. dusnyeckas KyapTypa U CIIOPT

. DIIEKTUBHbBIE AUCHHUIUIMHBI IO (PU3HUECKON KYIbTYpE U CIIOPTY

. OcHOBBI HH()OPMAITOHHBIX TEXHOJIOTHI

. [IpodunbHOE porpaMmMHOe oOecrieueHne Al peieHus 3a1ad npohecCuoHaIbHOM JesITeIbHOCTH
. X¥MHsl, TEXHOJIOTHSI U IPUMEHEHHE OMOMaTepHUasIoB

. MarepuanoBeaeHue st TOHKOI'O OpraHUYeCKOro CUHTE3a

. JJabopaTopHbIi TPAKTUKYM 10 OPTraHUYECKON XUMHH

. IHCTpyMEeHTaIbHbIE METOIbI XUMUYECKOIO aHAIN3a B TEXHOJIOTUU TOHKOTO OPraHUYeCKOI0 CUHTE3a
. IIpoexTrpoBaHue MPOLECCOB U ANIMAPATOB XMMUYECKON TEXHOIOTUU

. XMMHUS BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH, TEPMOAMHAMUKA U KUHETUKA B TEXHOJIOTUU

OuomarepuanoB

MatemaTuueckre METOIbl B XUMUHM OMOMaTepralioB

®apMaKoI0rMuecKy aKTUBHbIE BEIIECTBA U JIEKAPCTBEHHBIE (DOPMBI B XUMUYECKOM TEXHOJIOTUI
O6uomarepHasoB

OCHOBBI KOJIJIOUTHOM XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHNN U KOHIIEHTPUPOBAHHBIX
JTUCTIEPCHBIX CUCTEM B XUMHUYECKON TEXHOJIOTMH OMOMAaTepHUaoB

OCHOBBI KBAaHTOBOM XMMHUU OMOMAaTEepHaIOB

BrruncnuTenbHble METOABI B XUMUU OMOMAaTEpHUaoB

VY4eOHast IpakTHKa: O3HAKOMUTEIbHAS MPaKTHKa

ITpon3BoACTBEHHAS MPAKTUKA: TEXHOJIOTHUYECKas! (IPOSKTHO-TEXHOJIOTMYECKast) MPaKTUKa
[Ipou3BoicTBEHHAs PAaKTHKA: HAYYHO-HCCIIE0BaTeNbCKas paboTa

[IpousBoicTBEHHAS MPAKTHUKA: MPEAAUTIIIOMHAS IPAKTHKA

[ToaroroBka K mpotietype 3aiiThl ¥ 3alIUTa BBITYCKHON KBaTU(pUKAIMOHHON pabOThI
I'paxnanckast 3amuTa B Ype3BbIYANHBIX CUTYAIUIX

[lepeBoa HAyYHO-TEXHUUYECKOM TUTEPATYPHI

Bxomaumx B OOIl no nampaBienuto noarotoBku «18.03.01 Xwumuueckasi TE€XHOJOTHs», MPOPUIb
«XHMHYECKAS] TEXHOJO0TUsI 0MOMATEPHAJIOBY, BBIIIOJIHEHBI B BUJE OTACIBHBIX JOKYMEHTOB, SIBJISIOLIMXCS

HeoTheMIIeMol yacTero nanHou OOIT.
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9 ®OH/Ibl OHEHOYHBIX CPEACTB VIS NPOBEJEHUS TEKYIIET O KOHTPOJIA
YCIIEBAEMOCTH, TPOMEXYTOYHOU ATTECTAIIMU 1 I'HA OBYYAIOHIUXCSA OOII

BAKAJIABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mo nHampaBneHuto moaroToBku 18.03.01 Xumudyeckas

TeXHOJIOTHSI JUIS aTTeCTallud O0y4YaroUIMXCcsl Ha COOTBETCTBHE UX MEPCOHANBHBIX TOCTHXKEHUI MO3TAITHBIM
tpeboBanusim OOIl OGakamaBpuata pazpaboranst POC mo kaxmol aucHuILinHe, mnpakTuke, [UA,
BKITIOYAOIME KOHTPOJIbHBIC Pa0OThI, BOMPOCHI K 3a4eTaM M SK3aMEHaM, CPEICTBA U METO/BI OICHKH,
MIO3BOJISIOIINE OIEHUTh 3HAHUS, YMEHUS, HABBIKU M YPOBEHb IPUOOPETEHHBIX KOMIICTCHITHIA.

@®OC mno npucuumiuHaM, npaktukam, ['MA paspabatsiBaioTcsi B coorBeTcTBUM ¢ [lopsiakom

pa3paboTKu M YTBEPKACHHUS 00pa30BaTEIbHBIX MPOTPaMM, YTBEPXKACHHBIM pEHICHHEM YYEeHOIro COBETa
PXTY um. JI.. MenneneeBa ot 25.06.2020, nmporokosn Ne 12, BBEeICHHBIM B JICHCTBUE MPHUKA30M PEKTOpA
PXTY um. JI.1. MenneneeBa ot 29.06.2020 Ne 48-O/1.

®OC mno aucumruimHam, npaktukam u [MA (nmepedens mucumrmH, npakTik 1 [MA u3 ydeGHOrO
1JiaHa):

1.

HBOOoNOoOORWDN

32.
33.

34.

35.
36.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

WNHOCTpaHHBIN S3bIK

Hcropus (Mcropust Poccuu, BceoOimas uctopus)

[IpaBoBeneHHE

dunocodus

OCHOBBI 5KOHOMHKH U yIPABIICHUS IPEITPUATHEM

CouunanbHO-IICUXO0JIOTUYECKUE OCHOBBI PA3BUTHS JIMUHOCTH

OO6m1ast 1 HeOpraHuvecKas XUuMus

Opranuueckas XumMust

AHanuTHyecKass XuMHust

duznueckas XUMUS

Kommongnasa xumus

Marematuka

®dusnka

[IpoGieMbl yCTOMYUBOTO pa3BUTHS

be3onacHOCTh JKU3HEAECATEIBHOCTH

NuxenepHas U KoMInbloTepHas rpaduka

[IpukiiagHas MexaHuka

[Ipoueccsl u anmapaTbl XUMUYECKON TEXHOJIOTUH

OO6m1ast xuMuYecKasi TEXHOJIOTHUS

Cucremsl ynpaBlIeHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOIIECCaMU

MonennpoBaHue XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB

duznueckas KyJIbTypa U CIOPT

DONEeKTUBHBIC TUCIUIUIMHBI 0 (PU3NYECKON KYIbTYpE U CIIOPTY

OcHoBbI HHGOPMAITMOHHBIX TEXHOIOTHIA

[TpodunsHOE MporpaMMHOe obecrieueHre JUTsl peneHus 3a1a4d MpoPeCcCHOHAIBHON e TETbHOCTH
XUMHUs1, TEXHOJIOTUS U IPUMEHEHHe OromMaTepranoB

MatepuanoBeneHue JIjIsl TOHKOI'O OPraHUYECKOro CUHTE3a

JIaGopaTopHBIif MPAKTUKYM 110 OPraHUYECKOH XUMUHU

NHcTpymMeHTabHBIE METOABI XUMHUYECKOTO aHAIN3a B TEXHOJIOTHH TOHKOTO OPTaHUYECKOTO CHHTE3a
[IpoekTrpoBaHue MPOLIECCOB U aNapaTOB XUMUYECKOU TEXHOIOTUU

XUMHS BBICOKOMOJIEKYJSIPHBIX COCTMHEHU, TEPMOIMHAMIKA U KUHETHKA B TEXHOJIOTUH
O6uomarepHasoB

MareMaTtuueckre METOIbl B XUMHUH OMOMaTepHaioB

dapMakoIOTHUeCKH aKTHUBHBIE BEIIECTBA U JICKAPCTBEHHBIE (DOPMBI B XUMUYECKOM TEXHOJIOTUI
OuomaTepuanoB

OCHOBBI KOJJTOMJAHOW XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 1 KOHIICHTPUPOBAHHBIX
JIUCTIEPCHBIX CUCTEM B XUMHUYECKON TEXHOJOTHH OMOMAaTEPHAIIOB

OCHOBBI KBaHTOBOM XUMHUH OMOMaTEpHAIIOB

Brruucnurenbabie METOIBI B XUMUW OMOMATEPUATIOB
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37.
38.
39.
40.
41.
42.
43.

VY4yeOHas MpaKkTUKa: 03HAKOMUTENbHAs TPaKTHKA

ITpon3BoaCTBEHHAsA IPAKTUKA: TEXHOJOTMUYECKas! (IPOEKTHO-TEXHOJIOIMYECKast) MPaKTHKa
[Tpon3BoCTBEHHAS MPAKTUKA: HAYYHO-UCCIIEOBATENbCKas paboTa

IIpon3BoacTBEHHAs MPAaKTHUKA: IPEAJNUIIIIOMHAs IPAKTHKA

[TonroToBka K mporneaype 3aluThl ¥ 3alUTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI
I'paxnaHckas 3aMTa B YpE3BBIYANHBIX CUTYALHAX

IlepeBon HAyYHO-TEXHUYECKOU JTUTEPATYPBI

Bxomsaumx B OOIl mo nanpaBieHuto noarotoBku «18.03.01 Xwumuueckasi Te€XHOJOIHs», MPOPUIIb
«XUMHYECKAS] TEXHOJIOTHSI 0MOMATEPHAJIOBY, BHIIIOJIHEHBI B BUJIE OTACIBHBIX JOKYMEHTOB, SIBJISIOIIMXCS

HeoTheMIIeMOl yacTeio ganHor OOIL.

10 METOAUYECKHUE MATEPHUAJIbBI 10 JUCHUIIVIMHAM, IPAKTUKAM U I'HA

Meronudyeckue MaTepualibl MO JAUCHUTUIMHAM, TpakTukaM U [MA (mepedeHp MUCIMIUINH, MPAKTUK U
['MA u3 ydeOHOTO 1J1aHA):

CoNoOA~WNE

WWRNNRNNNMNNNNNNRRRRRRRRR R
RPOOONOURWNRPRPOOOMNOURAWNEO

32.
33.

34.

35.

WNHocTpaHHBIH SA3bIK

Ucropus (Mcropust Poccuu, BceoOias uctopusi)
IIpaBoBEICHME

dunocodus

OCHOBBI 5KOHOMHKH U YIPABIICHUS IPEITPUATUEM
ConuanbHO-TICUXO0JIOTUYECKUE OCHOBBI PA3BUTHUS TUYHOCTH
OO61as U HeopraHudeckasi XuMus

Oprannueckasi XUMust

AHanuTUYeCcKass XuMus

. dusnyeckas xumus

. Komnonanas xumus

. Maremaruka

. Duzuka

. [IpoGaemsl ycTOMUMBOTO pa3BUTHUS

. be3onacHOCTb KU3HEAEATEIbHOCTH

. UnxeHepHas u koMIbploTepHas rpaduka

. [IpuknanHas MexaHuka

. IIponieccel u anmaparbl XUMHUYECKOW TEXHOJIOTUU

. O61mas XuMu4ecKasi TEXHOJIOTUs

. CucTeMbl yIpaBlIeHNUs XUMHKO-TEXHOJOTUYECKHUMH MTPOLIeCCaMu

. MonenpoBaHre XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB

. dusnyeckas KyapTypa U CIIOPT

. DNEKTUBHBIE TUCIMITIIMHBI 110 (PU3HUECKON KYIbTYPE U CIIOPTY

. OCHOBBI HH()OPMALIMOHHBIX TEXHOJOTUI

. [IpodunbHOE mporpaMmmHoe obecrieueHue Ui peleHns 3aad NpopecCuoHaNbHOM e TeTbHOCTH
. X¥MHsl, TEXHOJIOTHS U IPUMEHEHHE OOMaTepHUasoB

. MarepuanoBeneHue i TOHKOIO OpraHUu4eCKOro CUHTE3a

. JJabopaTopHbIi TPAKTUKYM 10 OPTraHUIECKON XUMHH

. IHCTpyMEHTanbHbIE METOIbI XUMHUUYECKOI'O aHAIN3a B TEXHOJIOTUU TOHKOTO OPraHU4YECKOI0 CUHTE3a
. IIpoexTrpoBaHue MPOLECCOB U ANIMAPATOB XMMUYECKON TEXHOIOTUN

. XMHS BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH, TEPMOIMHAMUKA U KHHETUKA B TEXHOJIOTHH

OuomaTepuanoB

MatemaTtuueckrue METOIbl B XUMUU OHOMaTepraioB

dapMakoI0rMuecKy aKTUBHbIE BEIIECTBA U JIEKAPCTBEHHBIE (DOPMBI B XUMUYECKOM TEXHOJIOTUI
O6uomarepHasoB

OCHOBBI KOJIJIOUTHOM XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U KOHLIEHTPUPOBAHHBIX
JMCTIEPCHBIX CHCTEM B XUMHUYECKOW TEXHOJIOTHMH OHMOMaTepHasoB

OCHOBBI KBAaHTOBOW XMMHUHU OHMOMATEpHaIOB
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36. BeruncnuTenbHble METOIBI B XMMUU OMOMAaTEpraioB

37. YueOHast mpaKkTHUKa: 03HAKOMHUTEIbHAS MTPaKTUKA

38. [Ipou3BoIcCTBEHHAS TPAKTHKA: TEXHOJIOTHYECKasl (MPOSKTHO-TEXHOJIOTUYECKAs) MPAKTUKA
39. [Ipou3BoicTBEHHAs MPAKTUKA: HAYYHO-HCCIIe0BaTeIbCKas paboTa

40. [Ipou3BoICTBEHHAS TIPAKTHUKA: MPEAAUTIIIOMHAS IPAKTHKA

41. IloaroroBka K Mpoiielype 3aliiThl 1 3alIUTa BBITYCKHON KBaTU(pUKAIUOHHON pabOThI
42. I'paxxmaHcKasi 3aIUTa B YPE3BBIYANHBIX CUTYAIUSIX

43. IlepeBoa HAYYHO-TEXHUYECKOM TUTEPATYPHI

Bxomsammx B OOIl mo nampaBierwio moarotoBku «18.03.01 Xumuueckasi TE€XHOJIOIHs», TPOPUIH
«XUMHYECKAS] TEXHOJOTHSA 0MOMATEPHAJIOBY, BBIIIOJIHEHBI B BUJIE OTACIbHBIX JOKYMEHTOB, SIBJISIOIIMXCSA
HeoTheMJIEMOH YacThio JanHoi OOIL.

11 PABOYASA ITPOT'PAMMA BOCIIMTAHUSA

Pabouas mporpamma Bocnutanus, Bxomsamas B OOIl mo wnampaBiaeHuto moarotoBku «18.03.01
XHMHYECKAA TEXHOJOrUs», TPOOUis « XUMHUYECKAs] TEXHOJI0IHs OHOMATEPHAJIOBY, BEITIOJTHEHA B BUJIC
OTACJIBHOTO IOKYMEHTA, SBJIAIONIErocsl HeoThemiieMoi yactbio nanHoit OOII.

12 KAJIEHJIAPHBIN IIVIAH BOCIIUTATEJIbHOM PABOTBI

KanenpmapHelii 1mjiaH BOCHUTATENbHON paboThl, BXoisamuii B OOIl 1mo HampaBIEHUIO MOATOTOBKH
«18.03.01 Xumuueckasi _TeXHOJIOrHs», Npopmib «XHMHYECKAS] TEXHOJOIHsl _0HOMATEPHAJIOBY,
BBITIOJIHEH B BHJIE OTJIEIBHOTO JOKYMEHTA, SBJIAIOIIETOCs HeoTheMiIeMol yacThio qanHoii OOIL
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