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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHas mnpodeccnoHalbHAsA o0pa3oBaTejlbHasi NPOrpaMMa BbICIIEr0
o0pa3oBaHus — IPOrpaMMa MOArOTOBKH 0aKaJaBpoOB (Jajiee — mporpaMmma 0akajiaBpuara,
OOIl oOakanaBpuara), peanuzyemas (GeaepabHbIM TOCYAAPCTBEHHBIM  OFOKETHBIM
0o0pa3zoBaTeNIbHBIM  YUYPEXKJICHHEM  BbIcmiero  oOpaszoBanusi  «Poccuiickuii  XUMHKO-
TexHojorudyeckuii ynusepcuter umenu J.J1. MenneneeBa» B COOTBETCTBUH C (henepaibHbIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BbICUIET0 00pa3zoBaHusi — OakajgaBpHar IO
HanpasieHnto noarotoBku 18.03.01 Xwumuyeckasi TexHogorus, npodpmwib «TexHonorus
HEOPraHWYeCcKHUX BelIeCTBY», IPEACTaBIseT CO00W KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHUsl U OPraHU3aLMOHHO-TIEJArOTMYECKUX YCIIOBUM, KOTOPBIA MNpEACTaBlI€H B BHJE
y4eOHOT0 TUTaHa, KAJICHIapHOTO yueOHOTO rpaduka, pabouux MporpamMm JUCIHUILUIHH (MOTyJIeH),
OLICHOYHBIX M METOJMYECKUX MaTepuaioB, pabodeil mporpaMMbl BOCHUTAHUS, KaJI€HJIAPHOIO
IJIaHa BOCIIUTATENbHOM paboThl, (JOpM aTTECTALIUN.

1.2 HopmaTuBHBIe JOKYMEHTHI 1JIsi pPa3pa0oTKH NporpaMmbl OakajaBpuaTa 1o
HANPAaBJIEHUIO OATOTOBKHU COCTABJISIOT:

- ®enepanbhblil 3aK0oH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

— [Ipukaz MunoOpnayku Poccum ot 07.08.2020r. Ne 922 «O6 yrBepKaeHUU
(dbeneparbHOTO TOCYIAPCTBEHHOTO O0pa30BaTENbHOIO CTAHAApPTa BBICHIETO O0Opa3oBaHUS —
OakanaBpuaTr 1o HampaBieHuio noarotoBku 18.03.01 Xumuueckass TexHoJorusi (namee —
®I'OC BO — 6akanaBpuar o HanpasieHnio moaroToBky 18.03.01 Xumuyeckas T€XHOJIOTHS);

— [Ipukaz MunoOpnayku Poccum ot 05.04.2017 Ne 301 «OO6 yrBepxkaeHUn
[lopsinka ~ opraHu3anuu M OCYUIECTBJIEHHS  0Opa30oBaTENbHOM  JEATENBHOCTH IO
oOpa3oBaTe/IbHBIM IpPOrpaMMaM BBICIIEr0 00pa3oBaHus — MporpamMmam OakajiaBpuara,
IporpaMMam CIieUuaInTeTa, IporpaMmmMmaM MarucTpaTypb».

- [Ipodeccronanbubiii crangapt «CHenuanaucT M0 Hay4yHO-HCCIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM», YTBEPKJIEHHBIM MpuKka3oM MUHHCTEpCTBA TpyAa U
couuanpHo 3amuThl Poccuiickoit @enepanuu ot 04.03.2014. Ne 211n;

- [Ipodeccronanbubiii ctanaapt «CrenuaiicT MO 3KOJOrM4ecKold 0e30IacHOCTH
(B MPOMBIIIJIEHHOCTH)», YTBEPXKICHHBIM IpUKa30M MUHHCTEpCTBA TpyJda U COLHUAIbHOU
samuTthl Poccuiickoit @eneparuu ot 07.09.2020 Ne 569H.

- [IpodeccronanbHbIit CTaHaapT «Cneuunanuct o pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX ~ MaTEepPHaJIOB)» YTBEP)KICHHBI  MPHKA30M
MunuctepcTBa TpyAa U counranbHoM 3amuThl Poccuiickoit @enepanuu ot 08.09.2015 Ne604

— [Ipodeccuonanpupiii  cranmapt «Chnenmamuct B oOmactu  pa3pabOTKH,
COMPOBOXKJEHU W HWHTErpalliyd TEXHOJIOIMYECKHX IPOIIECCOB M IPOM3BOJCTB B o00JacTu
MaTepHAIIOBEICHUS] W TEXHOJOTMH MaTepHalioB», YTBEP)KICHHBIM MpPHKa3oM MMHHUCTEPCTBA
Tpyza u coumansHou 3amuThl Poccniickoit ®@enepanun25.12.2015 Nel153H.

— Ilpukaz MunucrepctBa oOpazoBanust u Hayku PD ot 23.08.2017 Ne 816 «OO0
yrBepxkaeHun Ilopsiaka nmpuMeHeHHs] OpraHu3alysIMH, OCYHIECTBIISIIOIIUMU 00pa30BaTEIbHYIO
NeSITeIbHOCTh, 3JEKTPOHHOTO O0Y4eHHs, JUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH IpU
peanu3anuu  00pa3oBaTENBHBIX MporpaMm» [DIeKTpoHHBIH pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%EO0%E7/ (nata o6pamenus: . .20 ).

— Ilpuka3 MuHucrtepcTBa Hayku U Bbicuiero oOpa3zoBanusi Poccuiickoii ®enepanum,
MunuctepctBa mnpocsemienusi Poccuiickoit ®enepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TOJATOTOBKE oOOydarommxcs» [DneKTpoHHbIM pecypc]. Pexum nmocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link 1d=0&nd=102850569 &intelsearch=&firstDoc=1/
(mara o6pamenus: . .20 );

— [lonoxenne 06 opraHu3anuu ¥ UCHOJIb30BAHUM JJIEKTPOHHOTO OOyuYeHus H
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JTUCTAaHLIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOIHH MPHU peaau3aluun 00pa30BaTENIbHBIX MPOrPaMM
B (enepaibHOM TIOCYIapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM YUPEXKJIEHUU BBICIIETO
oOpazoBanus «Poccuiickuil XMMHKO-TeXHOIOrnueckuil yuusepcutet umenu .M. Menneneenay,
npuHsATtoe pemenneM YyeHoro coseta PXTY wmm. .M. Menneneesa ot 27 mapra 2020 r.,
npotokos Ne 9, BBeneHHoe B jelcTBue mnpukazoM pekropa PXTY um. .M. Menneneena
or27mapra 2020 r. Ne 29 OJ [DnexrtponHbli pecypc]. Pexum pmocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie EOIDOT _2.pdf naTa
obpamenus: . .20 );

- [TonoxeHnne o NPaKTHUUECKON MOArOTOBKE oOOyyarommxcs B (QenepalbHOM
roCy/lapCTBEHHOM OIOJP)KETHOM 00pa30oBaTEIbHOM  YUPEXKJIEHUU BBICIIEr0 00pa30BaHUSA
«Poccuiicknii XMMUKO-TEXHOJOTHYeCKHi yHuBepcuteT umenu .M. MenneneeBa», npuHsTOE
pemenueM Yuenoro coeta PXTY wuwm. JI.U. MengeneeBa ot 25.11.2020, mpotoxon Ne 4,
BBeJICHO B JieiicTBue npuka3zoM pekropa PXTY um. J.U. Menneneesa ot 26.11.2020 Ne 117 O]

[DnexTpoHHBIH pecypc]. Pexum JOCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie prakt podgotovka 2.pdf
nata obpamenus: . .20 ).

HpI/I OCBOCHHHN JAUCHUITIINH u IIPaKTUK CTYACHTBI JOJIDKHBI HCIIOJIB30BaTh
nH(popMalMOHHbIE U HH(OPMALMOHHO-00pa30BaTEIbHbIE PECYPCHl CIEIYIOIIUX IMOPTAIOB U
CalTOB:

— Cucrema ¢deaepanbHbIX 00pa3oBaTeabHBIX MOpPTaIOB. (CHCTeMa  OTKPBITOTO
obpaszoBanusi. Koncamruaroseiii mneatp MOC OO P® [Dnekrponubiii pecypc] — Pexum

noctyna: http:// www.openedu.ru/ (mata obpamenus: . .20 ).

— Mudopmarnmonnas cucrema «ExnHoe 0KHO J0CTymna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nata oOpamenus: . .20 ).

— @®3IIO: cootBerctBue TpedboBanuaM DPI'OC [Dnextponssiii pecypc] — Pexum
noctyna: http://fepo.i-exam.ru/ (mara o6pamenns: . .20 ).

1.3 O0mas xapakTepuCcTHKA IPOrpaMMbl 0akajiaBpuara

Heas0o mporpaMMsbl GakajaBpuaTa SBISETCS CO3JaHUE U OOYJarOIIUXCsl yCIOBHA
I TprOOpeTeHUs] HEOOXOTMMOTO Uil OCYHIECTBIICHHS TNMPO(EeCCHOHAIBHOW esITeIbHOCTH
YPOBHS 3HAHHI, YMEHHI, HAaBBIKOB, OTIBITA JIESATEIHHOCTH W MOJTOTOBKH K 3aIlUTE BBITYCKHOM
KBaJIN(DUKALIMOHHOM pabOTHL.

[Tonyyenue oOpa3oBaHusi MO 00pPa30BATEIBHONW MPOTPAMME BBICIIETO OOpa30BaHUS —
nporpamMme OakanaBpuaTra JOIYCKAaeTCs TOJBKO B 00pa30BaTENbHOW OpraHW3alMd BBICIIETO
00pa3zoBaHus U HAYYHOM OpraHU3aluy (Janee — OpraHu3aIms).

OO6yuenue 1m0 00pa30BaTENBHONW MPOTPaMME BBICHIETO OOpa30BaHUA — TMPOTPaMME
OakanaBpuaTa B 00Opa30oBaTEIbHON OpPraHMU3alMU OCYIIECTBIICTCS B OYHOH, OYHO-3a0YHOH W
3a0uHOM ¢opmax oOydenms. OObeM mporpaMmbl OakamaBpuarta cocraBisier 240 3a4eTHBIX
€IMHUII (Jlaee — 3.€.) BHE 3aBUCUMOCTHU OT (hopMbl 0OyUeHUs!, IPUMEHSIEMBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUH, pealn3allid TpoTpaMMbl OakajlaBpuaTa C HCIOJB30BAHUEM CETEBOH (OPMHI,
peanu3aiyy MporpamMMbl 0akajgaBpuaTa 1o WHANBUAYATLHOMY y4eOHOMY ILJIaHy.

O6bem mporpamMmbl 0akajiaBprara, peaiu3yeMblid 3a OJUH YICOHBIM T0J1, COCTaBISET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OopMbl OOydYeHHS, NPUMEHSEMBbIX O0Opa30BaTEIbHBIX
TEXHOJIOTUH, pealn3aliyd MpoTpaMMbl OakajaBpuaTa C HCIOJB30BAHUEM CETEBOH (OPMHI,
peanu3ani TPOrpaMMbl  OakaliaBpuiata 10 WHAMBHIyaITbHOMY YyUeOHOMY IUIaHy (3a
UCKJIIOYEHHEM YCKOPEHHOT0 00y4YeHus ), a IpU YCKOPEHHOM 00yueHuu — He 6oiee 80 3.e.

Cpox mosydenust oOpa3oBaHMsI MO MporpaMMme OakajnaBpuara (BHE 3aBHCHMOCTH OT
MIPUMEHSIEMbIX 00pa30BaTEIbHbIX TEXHOJIOTHH):

- B OuyHOH (opMe o0OydeHus, BKJIIOYas KaHUKYIbl, IPEJOCTABIIIEMbIE IOCIE
MIPOXOXKJICHHSI TOCYJAPCTBEHHON UTOTOBOW aTTECTAllNHU, COCTABISET 4 ro/1a;



- B OYHO-33a0YHOM WJIM 3a04HOM Qopmax oOydeHHs yBEIMYMBAETCS HE MEHee 4eM Ha 6
MecsIIeB U He OoJiee 4eM Ha | ToJ 0 CpaBHEHHIO CO CPOKOM IOJTydeHHs 00pa30BaHUsI B OYHOM
dhopme oOyueHus;

- ipu 00y4YEHHUH 10 UHAUBUAYATLHOMY yueOHOMY IUTaHy UHBANIUI0B U jul ¢ OB3 moxer
OBbITh YBEJIMYEH IO UX 3asBJIECHHUIO HE OoJiee yeM Ha | roj 1o CpaBHEHHUIO CO CPOKOM IOJTyYEHUs
00pa3oBaHusl, YCTAHOBJIEHHBIM ISl COOTBETCTBYIOIIEH (popMbl O0yUEHHUSI.

Opraau3anus caMOCTOSTEIIEHO OTIPEICIISIET:

- CpPOK MOJIydeHHs 00pa3oBaHHs IO IMporpaMme OakajiaBpHaTa B OYHO-320YHOW WITH
3204HOH (Popmax o0OydeHHs, a TaK)Ke N0 HHIUBHIYaTbHOMY Y4eOHOMY TUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOYUYEHUH;

- 00beM MporpaMMbl OakaaBpuarTa, peaju3yeMblil 3a 0JIUH y4EOHBIHN ToJ.

[lpu peammzanmu mporpaMMbl OakajlaBpuaTa OpraHM3alUsl BIIpaBe IPUMEHSTH
AIIEKTPOHHOE 00yYeHHUE, TMCTAHIIMOHHBIE 00pPa30BaTEeIbHBIC TEXHOJIOTHH.

Peanmzanus nporpamMMbl 0akaaBpuara ¢ MPUMEHEHHEM HCKIIOYUTEIBHO JIEKTPOHHOTO
o0y4eHus, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN HE JOMTYyCKACTCS.

DNeKTpOHHOE 00yUeHHE, TUCTaHIIMOHHBIE 00pa30BaTEbHBIC TEXHOJIOTHH, TPUMEHIEMbIE
npu OOy4YeHWH WHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS (lajiee —
uHBAMAsl W Juna ¢ OB3), M0KHBI TpemxycMaTpuBaTh BO3MOXKHOCTH IpHEMa-TIepeIadn
nH(pOpMaLUU B JOCTYIHBIX Ul HUX QopMax.

Peammzanmss mporpamMmbel  OakanaBpuaTa — OCYIIECTBIIICTCS ~ OpraHM3amuMen  Kak
CaMOCTOSITEIIBHO, TaK M TOCPEIICTBOM CETEBOM (OPMEI.

OOpazoBarenpHas ACATEIBHOCTh IO TporpamMme OakaliaBpuara OCYIIECTBIAECTCS Ha
roCyJlapcTBEHHOM si3bike Poccuiickoit denepanuu, €CiId WHOE HE OMNPEACNICHO JIOKAJIbHBIM
HOPMaTHBHBIM aKTOM OPraHHU3aIINH.

Crpykrypa mnporpammbl OakanaBpuarta (oOsi3aTesibHas 4YacTh; 4acTh, (GopMupyemas
y4acTHUKaMH 00pa3oBaTelbHBIX OTHOLIEHUH; paKyabTaTUBBI) — U3 cooTBeTcTBYIOIIEro ®I'OC.

B pamkax mnporpammbl OakamaBpuaTa BBIACISIOTCS O0Os3aTeNbHAs YacTh W 4YacTh,
dopmupyemMasi ydacTHHKamMH 0Opa30BaTeNbHBIX OTHOIIEHWH. [lpum pa3paboTke mporpaMmsbl
OakanaBpuaTa 0OyJaronmuMcs 00eCIeYrBaAETCs BO3MOYKHOCTh OCBOCHUS AICKTUBHBIX TUCIUTLIAH
(Momyneit) u  (aKyabTaTUBHBIX JUCHUIIIMH (Momaynei). daxynbTaTUBHBIC JAUCIUIUIHHBI
(MOynM) HE BKIJIIOYAKOTCS B 00beM IIporpaMMbl OakaiaBpuara.

[Iporpamma GakanaBpuara COCTOUT U3 CIAEAYIOMINX OJIOKOB:

- bnoxk 1 «lucuumninunsl (Moxynu)» Onucanue 6ioka uz @IoOC

- bnoxk 2 «IIpaktuka» Onucanue 61o0xa uz ®I'OC

— biok 3 «I"ocynapctBenHas uroropas arrectanus» Omnucanue 6moka uz ®I'OC

(13 cootBerctBytomiero ®I'OC)

CTpykTypa nporpamMmmbl 6aKajaBpuara
(13 cooterctytomiero ®I'OC)

CrpykTypa nporpamMmmsl 6akajiaBpuaTa O6beM mporpaMMbl 6akanaBpuaTa
B 3a4€THBIX €IMHUIIAX
biok 1 JlcuuminHel (MOIYJIN) He MeHee 180
biok 2 IIpakTuka He MeHee 15
bnoxk 3 ['ocynapcTBeHHas MTOTOBAsI ATTECTALMS He MeHee 6
O6bem porpamMmbl OakajaBpuara 240

B brnox 1 «JlucuuminHel (MOIYIH)» BXOAAT IUCUUIUIMHBI (MOIyau) no ¢uiocoduw,
ucropun (uctopuum Poccum, BceoOmeld wWCTOpPUM), HHOCTPAHHOMY SI3bIKY, O€30MaCHOCTH
KUZHEJCSATENIbHOCTH, IO (PU3MUECKOHN KYIbTYpe U CHOPTY (B 00beMe He MeHee 2 3.€., HE MEHee
328 akaJeMHUECKHUX 4acoB, KOTOPbIE SIBISIFOTCS 0053aTeIbHBIMU /ISl OCBOEHUS, HE NEPEBOIATCS
B 3.€. M HE BKJIIOYAIOTCS B 00BEM IIPOrpaMMbl OakajlaBpuaTa, B paMKax 3JI€KTUBHbBIX JAUCHUILIINH
(Monyneit B ouHoil gopme oOyuenus). JAucuumiuuel (MOIyiau) 1o (pU3MUECKON KyIbType U
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CIOPTY pEATM3YIOTCS B MOPSAKE, YCTaHOBICHHOM opranm3anuei. [ns nmui ¢ OB3 opranuzanus
YCTaHABIIMBAET OCOOBIN MOPSAIOK OCBOCHMS TUCHMILIMH (MOAYNel) Mo (PU3HUECKON KyIbType U
CIOPTY C Y4ETOM COCTOsIHUA uX 310poBb (https://www.muctr.ru/sveden/ovz/).

B buok 2 «IIpakTuka» BXoaat yueOHas U MPOU3BOJICTBEHHAS IPAKTHKHU.

Tunel yueOHON MPaKTUKU:

- 03HAKOMMUTENIbHAS;

- TEXHOJIOTHYecKasi (MPOEKTHO-TEXHOJIOTUYECKas) MPAKTHKA;

- BKCIUTyaTallMOHHAas MPaKTHKa;

- HayyHO-HccleloBaTelbckas paboTa (HOJydeHUE TMEPBUYHBIX HABBIKOB Hay4yHO-
UCCIIEIOBATENIbCKON PabOTHI.

Turbl TPOU3BOACTBEHHOM NPAKTUKH:

- TEXHOJIOTHYecKasi (MPOEKTHO-TEXHOJIOTUYECKas) MPAKTHKA,

- BKCIUTyaTallMOHHAas MPAKTHKa,

- Hay4yHO-HCCleI0BaTeIbCcKas padoTa.

Opranuzanys BbIOMpaeT OJUH WM HECKOJIbKO THIOB Y4eOHOM MpPaKTUKU U OJUH WIH
HECKOJIbKO THIIOB IPOMU3BOACTBEHHON U3 MEPEUHs; BIPaBE BbIOPATH OJUH WJIK HECKOJIBKO THIIOB
yueOHOM MpPaKTUKU U (WJIM) IPOU3BOJCTBEHHOM MPakTUKU (IIPU HAJIMYKHU); BIIPAaBE YCTAHOBUTD
JOTIOTHUTEIbHBIA TUI (TUIBI) y4eOHON M (MJIM) MPOU3BOJCTBEHHOM NMPAKTUK; YCTaHABIMBAET
00BEMBI MTPAKTUK KAXKIOIO TUIIA.

(A3 cooterctBytomiero ®I'OC)

B binok 3 «I'ocygapcTBeHHass HTOTOBAsi aTTECTALNSD) BXOJIAT:

- MOArOTOBKa K cJade W cjJada TOCYJapCTBEHHOIO JK3aMeHa (eciad OpraHu3alus
BKJIIOUMJIa TOCYAAPCTBEHHBIN 9K3aMEH B COCTaB I'OCYJapCTBEHHON UTOrOBOM aTTeCTalluN);

- IOATrOTOBKA K IMPOLEAYpE 3alUThl U 3aIUTa BBITYCKHON KBaTM(UKALIMOHHOW pabOThI.

(A3 cootBercTByromero ®I'OC)

KonunuecTBo 1 cooTHOIIEHNE YacoB 1O OyiokaM, BuaaM yueOHoi Harpy3ku (u3 ®I'OC).

O06bem o0s3aTeNnbHOM YacTH 0e3 ydeTra o0bemMa rocy1apCTBEHHONW UTOTOBOM aTTECTAIUN
JIOJIKEH COCTaBIISATh HEe MeHee 60 MpoLeHTOB 00111ero 0obeMa mporpaMmsel OakajgaBpHara.

1.4 TpeGoBaHus K mocTynamemMy

TpeOoBaHusl K MNOCTYNAIOIIEMY OIpPEAEAIOTCS (eAepaibHbIM 3aKOHOAATEIbCTBOM B
obnactu oOpas3oBanusi, B ToM uucie [lopsnkoM nmpuema Ha oOydyeHHE MO 0Opa30BaTEIbHBIM
IporpaMMaM BBICILIETO 00pa3oBaHMs — IporpamMmam OakajgaBpuaTa Ha COOTBETCTBYIOLIUMN
y4eOHBI ro.

2 XAPAKTEPUCTUKA TPO®ECCHOHAJIbHOM JESATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 Ob6nacte mnpodeccHoOHATBHON AesATeNbHOCTH ©  cdepa mpodecCHOHATBHON
JEeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII 6akanaBpuara, BKIIOYaET:

26 XWMHUYECKOE, XUMHUKO-TEXHOJIOTHYECKOE IPOU3BOACTBO (B cepax: MPOHU3BOICTBA
HEOPraHWYeCKUX BEHIECTB; MPOU3BOJICTBA MPOJYKTOB OCHOBHOTO M TOHKOTO OPraHUYeCKOTO
CHHTE3a; IPOW3BOJCTBA MPOAYKTOB TIepepabOTKH HePTH, Tra3za M TBEPAOTO TOIUIMBA;
MIPOU3BOJICTBA TIOJMMEPHBIX MaTEPUANIOB, JJAKOB M KPACOK; MPOU3BOJICTBA SHEPrOHACHIIIICHHBIX
MaTepHaJIOB; IPOW3BOJACTBA JIEKAPCTBEHHBIX IMIPEMapaToB; IPOU3BOJCTBA CTPOUTEIHHBIX
MaTepHaliOB,  CTEKJa,  CTEKIOKPUCTALUTMYECKAX  MaTepuayiioB,  (GYHKIMOHATBHOH U
KOHCTPYKIIMOHHOHM KEPaMUKH PA3IMYHOTO HA3HAYCHUS; TPOU3BOICTBA XUMUIECKUX HCTOUHUKOB
TOKAa; TPOUW3BOJCTBA  3alIUTHO-ACKOPATUBHBIX  TOKPBITHH; TPOHM3BOJCTBA  DJIEMECHTOB
AIIEKTPOHHOM ammapaTypbl ¥ MOHOKPUCTAIUIOB; MPOU3BOACTBA KOMITO3UIIHOHHBIX MAaTEPHAJIOB H
HAaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPHPOBAHHBIX U HAHOMATEPUAJIOB PA3INIHOM
XAMUYECKON TIPUPOIBI; IIPOU3BOJICTBA PEIKUX U PEAKO3EMETbHBIX JIEMEHTOB);



40 CxBo3Hble BUAbI MPOo(ecCHOHATbHON EATEIbHOCTH B MPOMBIIIIEHHOCTH (B cdepe
OpraHu3ali U MPOBEACHUS HAayYHO-UCCIIEI0BATENbCKUX U OIBITHO-KOHCTPYKTOPCKHUX paldoT B
00JacTH XMMUYECKOTO U XUMHUKO-TEXHOJIOTUYECKOTO MPOU3BOICTBA).

2.2 Tunsl 3ama4 ¥ 3a7a4d NpOoPECCHOHATBHON JESITENbHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B paMkax ocBoenus OOII 6akanaBpuara:

- HAy4HO-HMCCIIEOBATEIbCKUE;

- TEXHOJIOTUYECKUE.

2.3 OObektamMu MPOGECCHOHATHPHOU IEATEIHHOCTA BBITYCKHUKOB, ocBouBIINX OOII
OakanaBpuaTa, WM 00J1acThIO (00IaCTIMMU) 3HAHUS SBJISIIOTCS

- MHUHEPAJILHOC CBIPhE, XHMHYECKas NPOAYKIUS HEOPTaHWYSCKOW W OPraHuYecKOM
TIPUPOJIBI;

- TpuOOpBI M METOJBI OIPEACICHHUS COCTaBa M CBOWCTBA BEIIECTB M MaTEPUAIOB B
obsacTu MpoeCCUOHATBHOU EATETLHOCTH;

- o0opymoBaHHE, TEXHOJOTHYECKHE TIPOIECCHl W IMPOMBINUICHHBIC CHCTEMBI JUIS
MOJTydCHHUsI BEIIECTB, MaTEPUAJIOB, W3JIENINH, a TaKXKe Ui 3alldThl OKPYXKAIOIIEeH Cpeabl OT
BIIUSTHUS IPOMBIIIIJICHHOTO TIPOU3BOICTBA, SHEPIETHKH M TPAHCTIOPTA.

3 CTPYKTYPA ITIPOI'PAMMbI BAKAJIABPUATA

Conepxxanrie W opraHuzanus oOpazoBareiabHOTO Tporecca mpu peanusanuu OOIT
BBICIIIETO 00pa3oBaHusi — OakamaBpuaT mo HampasieHuio nmoArotoBku 18.03.01 Xumuueckasn
TeXHOJIOT Ul PErJIaMEeHTHPYETCS:

—y4eOHBIM TUJIaHOM;

—KaJeH/IapHbIM y4eOHbBIM I'paduKoM;

—pabourMu mIporpaMMaMu AUCHUILIINH (MOayel);

—pabourMHU IporpaMMaMu IPAKTHK;

—IIPOrpaMMOM rOCYTapCTBEHHOW UTOTOBOM aTTECTallUU;

—(hOoH/IaMHU OLICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUsIMU 110 cooTBeTcTBYIoLEeH OOII;

—paboueit mporpaMmMoil BOCTIUTaAHUS;

—KaJIeH/IapHBIM IIJIJAHOM BOCIUTATEIbHOU PabOTHI.

3.1 YueOHbIii nJ1aH

VYueOnpiii mman OOIl OGakamaBpuata BKIIOYAET MEpEeUeHb ITUCIUIUIMH (Monyiei),
MIPAKTHK, aTTECTAMOHHBIX MCHBITAHUM NPOMEKYTOUYHOM U TOCYAAPCTBEHHOM HWTOTOBOM
aTTecTaluu OO0yJaromuxcs, IPYyrux BUJOB y4yeOHOM AESITENbHOCTH C yKa3aHHEM UX o0bema B
3aUeTHBIX €JUHMIAX, IIOCIEJOBATEIbHOCTY M paclpeieseHus] 10 mepuojaM OOydeHUs;
BBIEIISIETCS 00bEM KOHTAKTHON paboThl 0Oyyaromuxcs ¢ npemnojaBaTesneM (1o BuaaM yueOHbIX
3aHSATUI) M CaMOCTOSTEIbHOM pPabOThl OOYYaIOIIMXCS B aKaJeMHUYECKUX (aCTPOHOMUYECKHUX)
yacax. i1 KaxJ0¥M NUCUUIUIMHBI (MOIYJNs) M MPAKTUKU yKa3bIBaeTcsl (hopMa MpOMEKYTOUHON
aTTECTAI[UU OOYJArOIINXCS.

VY4eOHbIi M1aH NPECTABIEH B IPUIIOKEHUU.

3.2 Kanenaapublii yueOHbIi rpaguk

ITocnenoBaTenbHOCTh pealM3alliU MpOrpaMMbl OakajlaBpuara IO roJaM M CeMecTpaM
(BkrO4asi TeopeTudyeckoe OOydeHHe, MPAKTHUKH, MPOMEXKYTOUYHbIE U TOCYIApCTBEHHYIO
UTOTOBYIO aTTECTAllH, KAHUKYJIbl) IPUBOIUTCS B KaJICHJAPHOM y4eOHOM rpaduke.

Kanennaphsiii yueOHbIN rpaduk npeacTaBieH B NPUIOKEHUH.

3.3 Padoume mporpamMMbl JUCUMILIMH (MOTYJIei)



B OOIl O6akanaBpuata B MPWIOKEHUM MPEICTABICHbI BCe pabouyMe MpOrpaMMbl
JTUCITUTIINH (MOTyJIeH).

3.4 Paboune nporpaMMsbl PaKTHK

OOII 6akanaBpuaTa npeaycMaTpUBaeT JTOCTaTOYHBIN i1 (pOpMHUPOBAHUS, 3aKpPEIICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHLUN 00beM npakTuku. [IpakTrka npeacrabisier
co0o0il BUJ y4yeOHBIX 3aHATHUN, HEMOCPEJCTBEHHO OPHEHTHPOBAHHBIX Ha MpPO(deccHOHATbHO-
MIPaKTUYECKYI0 TMOJArOTOBKY oOywatomuxcs. IlpakTuka 3akperuiser 3HaHUS W YMEHWS,
npuobperaeMple  O0YYarOIIMMMCS B pPE3YJIbTaT€ OCBOGHUS TEOPETUYECKUX  KYpPCOB,
BbIpa0aThIBa€T MPAKTHUUECKWE HABBIKMU U CIOCOOCTBYET KOMIUIEKCHOMY (POPMHUPOBAHHUIO
YHUBEpPCAJIbHBIX, 001IeNPOo(hecCHOHATBHBIX, TPO(ECCHOHATBHBIX KOMIIETEHIINN 00yJaronmxcs.
[TporpamMMbl TPaKTUK MPUBEACHBI B IPUIIOKCHUH.

[Tpu peanmmzanuun OOII GakanaBpuarta mpeaycMaTpUBAIOTCS CIEAYIONINE BUJIBI TIPAKTHK:

—y4yebOHas;

—IIPOU3BOJICTBEHHASI.

3.4.1 YyeOHasa npakTuKa

Tun npakTUKU: 03HAKOMUTEIIbHASL.

3ajadyeil MpPakTUKH SBJISETCS IMOJIyY€HUE MEPBUYHBIX MPO(GECCHOHAIBHBIX YMEHUH U
HaBbIKOB, B TOM YHCJ€ TEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-UCCIIEIOBATEIbCKON
nesirenpHocTH. IlpakTuka ocymectsiasiercss B OBPABOBATEJIBHOM OPIAHUBALIMU na
Kaeape TEXHOJOTMM HEOPraHMYECKUX BEIIECTB M  ANEKTPOXUMHUYECKUX  IPOLIECCOB.
PykoBOACTBO MPaKTHKOM OCYLIECTBIISIET NPENOiaBaTeNb Kadeaphl TEXHOJIOTUHN HEOPraHMUYECKUX
BELIECTB U 3JIEKTPOXMMHUYECKUX MPOLECCOB, TEXHUUYECKYIO TMOJJIEPKKY OCYILECTBISIOT
MHXEHEPHO-TEXHUYECKUN NTepCOHal 10 y4eOHOMY IMPOLIECCy.

3.4.2 [Ipon3BoACTBeHHAs] IPAKTHKA

Tun npakTUKK: TEXHOJOTHYecKasi (IIPOEKTHO-TEXHOJIOTUYECKas).

3anadeil MPakTUKK SBJISETCS MPAKTUYECKOE 3aKpPEIUICHUE U YIiyOJIeHHE MOJTYYEHHBIX B
YHUBEPCUTETE 3HAHUW IO BOIPOCAM  MWCIOJb30BaHUS  BBIYUCIUTEIBHOW  TEXHHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTUN U CUCTEM, IPUMEHSAEMbIX Ha MPEANPUATHIX U B OpraHU3alusiXx,
M3Y4YE€HHE MAaTeMaTU4YeCKOro, MPOrpaMMHOTIO, annapaTHOr0 U MHPOPMAIMOHHOTO o0ecnedeHus
YOPABJISIOMMX CUCTEM pA3JIMYHOTO YPOBHS W HA3HAYEHUS, A TAaKXKE IOJyYEHUE OIbITa
npodeCCHOHANBHON JIeATETLHOCTH, NPUOOpeTeHHe oO0ydyaeMbIM OIBITA B HCCICIOBAHUH
aKTyaJlbHOM MIPUKIIATHON IPOOIIEMBI. [IpakTuka OCYILIECTBIISAETCS B PXTY
uM. /.. MenneneeBa u (Miau) Ha MNPEANPUATUSIX, C KOTOPBIMHM 3aKJIIOUEHBI JJOTOBOPHI O
MIPAKTHUYECKOU MOArOTOBKE.

[IpakTka MPOBOAUTCS B OJHOM W3 MOAPA3ACICHUNA NPEANPUATHA WIA OpraHUu3aluii, B
YHCJIO KOTOPBIX MOTYT BXOJHUTh: OTJENbl MH()OPMALMOHHBIX TEXHOJIOTUH M MH(GOPMaTU3ALINN;
IT-texnonoruii; aBromatuzanmu; oTaensl ACYII u ACY TII; uHXeHepHbIE UEHTPHI
MH(OPMALIMOHHBIX TEXHOJOTUI; BEIUNCIUTENIbHBIE U HAYYHO-UCCIIEJ0BATENbCKUE EHTPBI.

3.4.3 HayuHo-uccjiegoBaTe/ibCKas padora

Tun npakTUKU: HaydHO-HUCCIIE0BaTeNbCcKas padboTa.

3ajayeil Hay4yHO-MCCIEIOBATEIbCKOM pabOThl SBISETCS M3YyYEHHE KOHKPETHOTO
MIPOM3BOJICTBEHHOI0 Ipollecca [0 pe3ysibTaTaM BbIOpaHHOrO O0OBEKTa Ui Hay4dHO-
HCCIIEIOBATENIbCKOW MITU MTPOEKTHOM JEATENIbHOCTH; U3YUYE€HUE CUCTEMBI YIIPABJICHUS KaueCTBOM
MPOJIYKIIMH, TEXHUKO-3KOHOMUYECKUX MOKa3aTeNeil, MeponpUsITUi 10 TEXHUKE O€30TIaCHOCTH U
OXpaHE OKPYKAIIIEH Cpelbl; NMPHOOpPETeHHE HEOOXOAMMBIX MPAKTUUYECKHX HABBIKOB IS
BBITIOJTHEHHUST BBIMYCKHOW KBaM(puKanoOHHON paboTel. HayuHo-uccnemoBatenbckasi paboTa
ocymectBisiercss B OPTAHU3ALUUN na Kadenpe texHosorun HEOpraHMYeCKUX BEIIECTB U
AIIEKTPOXUMHUYECKUX MTPOLIECCOB M/WIIM B OJTHOM U3 NOJIpa3AesieHUuil NpenpUusThs, OpraHu3aiuii,



C KOTOPBIMH 3aKJIFOUYEHBI COOTBETCTBYIOIIUE JTOTOBOPBI O MPAKTHYECKOW IOATOTOBKE, B YUCIIO
KOTOPBIX MOTYT BXOJHUTb: OTIENIbI MH(GOPMAIMOHHBIX TEXHOJOruil u uHpopmartuzanuu; IT-
TexHojorui; aBromaruzanuu; otaensl ACYII u  ACY TII; uHXeHepHble LEHTpPbI
MH(OPMALIMOHHBIX TEXHOJOTUI; BEIUNCIUTENIbHbIE U HAYYHO-UCCIIEI0BATENbCKUE EHTPBI.

3.4.4 IlpenauioMHasi NPaAKTHKA

Tun npakTUKK: NpeIUIIIOMHas TPAKTHKA.

3anayeil MPakTUKK SBJSETCS MaKCUMalIbHOE MPHUOIMKEHNE K BBIIOJHEHUIO BBITYCKHOM
KBaJIN(UKALIMOHHON paboThl, T.€. MOJAPOOHOE 3HAKOMCTBO C OOBEKTOM HMH(OpPMAaTU3aLUHU, €r0
OCOOEHHOCTSIMU, Y3KUMHU MECTaMHU M HEAOCTaTKaMHu paboThl; cOOp HE0OX0AUMON HHpopMaLuH,
KOoTopass 3areM OyAeT HCIOJIb30BaHa IPU PELICHUHM MPaKTUYECKOW HWH)KEHEPHOW 3a/lauH.
[Ipaktuka ocymectisercas B PXTY wum. JI.U. MenneneeBa u (wiM) Ha MNOPEANpUSATHSX, C
KOTOPBIMH 3aKJIFOUEHBI JIOTOBOPHI O MPAKTUUECKON MOJITOTOBKE.

[IpakTka HPOBOAUTCS B OJHOM W3 TMOJpPA3/EiICHUN HAa3BaHHBIX MNPEANPUATHNH WIH
OpraHu3ainyii, B 4UCIO KOTOPBIX MOTYT BXOJHUTh: OTAENbl WH()OPMALMOHHBIX TEXHOJOTMH U
nnopmaruzamuu; [T-texnonoruit; apTomaruzanuu; otneiasl ACYII u ACY TII; unxenepHbie
LHEHTpbl HHGOPMALMOHHBIX TEXHOJOTHH; BBIYMCIUTENbHbBIE U Hay4YHO-HCCIIEIOBATEIbCKUE
LEHTPbI

Bei6op MecT mpoxokaeHus MpakTUK JUIsl JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI MPOU3BOJAUTCA C YYETOM COCTOSIHHS 30pOBbS OOydaromIMUXCsl U TPEOOBAHUAMM IIO
JOCTYITHOCTH.

3.5 Ilporpamma rocyaapcrBeHHoi utorosoii arrecrauuu (I'MA)

[IporpamMmma rocynapCTBEHHOW HTOTOBOM aTTecTaluu siBisieTcss mpuioxenueM kK OOIT
OakanaBpuara.

B rocynapcTBeHHYIO UTOTOBYIO aTTECTAI[MIO BXOJHUT BBIMOJHEHUE M 3AIUTA BBHIITYCKHON
KBaJIN(PUKALIMOHHOM pabOTHI.

3.6 ®oup ouenouHbIx cpeacts (POC)

®OC co3nmaercas B cootrBercTtBUU ¢ TpedoBanusiMu PI'OC BO nmns  arrecramum
oOyJaromuxcss Ha COOTBETCTBHE WX YYEOHBIX JOCTHKCHHH TMOSTAITHBIM TpeOOBAHHUSIM
cootBetrcTByromeit OOIl GakanmaBpuara i TPOBEACHHS BXOJHOTO (eciu ecmsb!) U TEKYIIETO
OIICHUBAHMSI, a TAKXKE MPOMEXKYTOUHOU aTTecTanuu odydaronmxcsa. ®OC sBnseTcs cocTaBHOU
YacThI0 HOPMAaTHBHO-METOJAMYECKOTO OOECIIEYEeHUSI CHUCTEMbl OIICHKH KadecTBa OCBOCHUS
obyuarormumucs OOII, Bxoaut B coctaB OOII GakanaBpuara.

@®OC — KOMIUIEKT METOINYECKUX MaTepHUAIIOB, HOPMHUPYIOUINX TPOIIETYPhl OIEHUBAHUS
pe3yiabTaToB  OOy4eHHWs, T.e. YCTAHOBIICHHS  COOTBETCTBUS  YYEOHBIX  JOCTHIKCHUH
3alUIAHMPOBAHHBIM pe3ynbTaTaM oOyueHuss W TpeboBanusm OOIl OGakanaBpmarta, padboumx
MPOrpaMM JUCIHUIUIUH (MOIYJeH) U MpaKTHUK.

®OC chopmupoBaH Ha OCHOBE KITFOUYEBBIX MPUHIIAIIOB OICHUBAHHUS:

— BQJIUAHOCTH: OOBEKTHI OIEHKH JOJDKHBI COOTBETCTBOBATH IOCTABICHHBIM IEIISIM
00y4eHUS;

— HaIeKHOCTH: WCIIOJB30BaHUE EIMHOOOpPA3HBIX CTAaHIAPTOB W KPUTEPHEB IS
OILICHUBAHHUS JIOCTHKCHHIA;

— OOBEKTMBHOCTH: pa3Hble OOydJalommMecs OJDKHBI HMETh pPaBHBIE BO3MOXKHOCTH
TOOUTHCS ycrexa.

®OC no nucuuruiiHaM, npaktukam, ['IA npuBeneHs! B pUI0KEHUU.

WuBanuaaM u MnaMm ¢ OrpaHUYeHHBIMH BO3MOKHOCTSMH 3I0POBBS (IT0 WX 3asBICHHIO)
IperocTaBisieTcs BO3MOKHOCTh oOyueHus no OOII OakanaBpuara, yauThIBaroIIe 0COOEHHOCTH
UX TICUXO(M3UYECKOTO pPa3BHUTHUS, WHAWBHIYAIBHBIX BO3MOXXHOCTEH M, MPH HEOOXOIMMOCTH,
o0ecrieunBaroIel KOPPEKIHIO0 HAPYIICHUH Pa3BUTHS U COIIMATIBHYIO aJalTAllUIO.



3.7. PaGoyasi nporpaMmMa BOCIIUTAHUA

Pabouass mporpamma BocnuTaHus, pa3paboTaHHas U yTBEpKJeHHas oOpa3oBaTelbHOI
OpraHu3ainueil, omnpenenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYILECTBISEMOW B
00pa30BaTeNIbHOM OpraHu3alMyd BOCHHUTATEIbLHOW pPabOThI IO COOTBETCTBYIOLIEH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMe:

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

— BO3MOXHbI€ (OPMBI, CpeACTBAa U METOJbl BOCIUTAHUS, BKJIKOYAs MHCIIOIb30BaHHE
BOCITUTATENILHOTO MOTEHIIMAa AUCUUIUIHH (MOaysiel);

— HOJAXOJbl K MHAWBHyaIU3alUU COJCP)KAHUS BOCIUTAHUS C YYETOM OCOOEHHOCTEH
00yJaronmxcs;

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

3.8. KajiennapHblii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuplii mnaH BOCHMTATEIbHOW pabOThl, pa3paOOTaHHBIA U YTBEPKJEHHBIN
o0pa3oBaTesIbHOM OpraHu3anue, coAepPKUT KOHKPETHBIH NEepeYeHb COOBITUH U MEpONpUSITHUI
BOCITUTATENbHOM HaIIPaBICHHOCTH, KOTOpPbIE OPraHU3YIOTCSI M IMPOBOJATCS 0Opa3oBaTeNbHON
opraHuzanueil U (WiaM) B KOTOpPbIX OOpa3oBaTeibHas OpraHu3alMsl MPUHUMAeT y4yacThe, B
COOTBETCTBUU C OCHOBHBIMH HaNpaBJICHUSIMH U TEMaMH BOCIUTATEIbHON pabOThl, BEIOpaHHBIMU
¢dbopmamMu, CpeICTBAMU U METOJAMU BOCIIUTAHUSI B yUeOHOM roJly WM Mepuojie O0ydeHusl.

4 PE3YJIBTATBI OCBOEHUS TIPOI'PAMMbI BAKAJIABPUATA

CoBOKYIHBIN 0XUAAEMbIIl pe3yabTaT 00pazoBaHus Mo 3aBepiieHun ocBoeHus OOII
OakanaBpuaTa OIpeAesieTcss NpUOoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSIMU, T.€. €ro
CIIOCOOHOCTSIMU IPUMEHATH 3HAHUS, YMEHUS, HABBIKU U JINYHbIE KayecTBa B COOTBETCTBHUM C
3a/la4yaMM poeCCUOHATBHON AESTEIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTta Yy BBIIYCKHHUKA JIOJDKHBI  OBIThH
chopMupoBaHbl  yYHUBEpPCAIbHEIE, obmenpodeccuoHanbHbie ¥ NPOECCHOHATBHBIC
KOMITIETEHII1H.

Brimyckuuk, ocouBimit OOI, nomxen o01amath CleayrONIMMU KOMITETCHIIHSIMH.

4.1 YﬂuBepcaﬂbele KOMIICTCHIIMHA BBIITYCKHUKOB U HHAUKATOPBI UX TOCTHKCHUSA

HanmenoBanue
Konx 1 HaumeHnoBanue Koa n HammMeHOBaHHME MHANKATOPA
KaTteropuu (Tpymibl)
YK noctmxkenus YK
YK
VYK-1.1 3naeT MeTo/1bl MOKCKA, KPUTHUECKOTO
aHanu3a u CHHTE3a nHpopmanuuy,
MIPUMEHEHUS CUCTEMHOTO noaxoja,

OCHOBAHHOTO HA HAay4yHOM MHUPOBO33pEHUU

VK-1. CroocobOen N
IpH  pemIeHUuH 3a1ad  1po(heCcCUOHATBHOM

OCYIICCTBJIATL IIOUCK,

. NESATENBHOCTH;
KPUTHUYECKHI aHalu3 U
CucremHoe u VYK-1.2 Vmeer aHanu3zupoBaTh 3ajady,
CUHTE3 HHpOpMaLUH,
KPUTHYECKOE BbIJIENISIs €€ 0a30BbI€ COCTABIISIONINE,
MPUMEHSTh
MBIIJIEHNE . VK-1.3 VYmMeer HaxoauTb U KPUTUYECKHU
CUCTEMHBIH  IOJAXOJ
aHAJIM3UPOBATh MH(OPMALINIO, HEOOXOIUMYIO
JUTSL pelieHus

JUIS pellieHns OCTaBJIEHHOM 3a/1auH;

VYK-1.4 VYwmeer ompenenstb u OICHUBATH
BAapUaHTBl BO3MOXKHBIX PEIlICHUH 3a]auu;
VYK-1.5 Bmageer HaBbIKaMU pacCMOTPEHUS
BO3MOXHBIX BapHaHTOB pELIEHUS 3aJauu,

IIOCTaBJICHHBIX 3a1a4.
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OILICHMNBAaHUA NX JOCTOMHCTB M HEAOCTATKOB.

Pazpabotka u
peanu3anys MpoeKToB

VYK-2. Cnocoben
OTPEEIATh KpYyr
3aJ1a4 B paMKax
ITIOCTABJICHHOM LIEJIH U
BBIOMpATh
ONTHUMAJIbHbIE
CHOCOOBI UX peleHus,
UCXOMs U3
JNENCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
Y OTPaHUYEHUHN

VYK-2.1 3naer npaBuiia ¥ YCIIOBHOCTH IPU
BBINIOJIHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIUH MPOEKTa;

VYK-2.2 3HaeT 0OCHOBBI pacyeTa Ha IPOYHOCTb,
HKECTKOCTb U YCTONYHMBOCTD AJIEMEHTOB;
000py10BaHUs XMMHUYECKOMN
MIPOMBIIIJIEHHOCTH

VK-2.3 3HaeT TeXHOJIOTMYECKUE PACUETHI
anmnapaToB XUMUYECKOM MPOMBIIIIEHHOCTH;
VYK-2.4 YMmeeT onpenensth 0)KuaaeMbie
pe3yNbTaThl IPOSKTHUPOBAHUS JIEMEHTOB
000pyI0BaHMS] XUMHYECKOU
MIPOMBIIIJIEHHOCTH;

YK-2.5 Ymeer onpenensars crocod penieHus
KOHKPETHOM 3a/1auM MPOeKTa, BbIOUpas
OITUMAJIBHBIN CIOCO0 M MCXOIS U3
JNEUCTBYIOLIMX IIPABUI U TPAHUYHBIX YCIOBUI
IIPY BBIIIOJIHEHUU MPOEKTHOM TOKyMEHTAIu1
1 UMEIOLINXCS PECYPCOB U OTpaHUYEHUM;
VYK-2.6 Ymeer pemath KOHKpETHBIE 3a]a4n
MIPOEKTa TpeOyeMoro KauecTBa H 3a
YCTaHOBJIEHHOE BpEMSI;

VYK-2.7 Ymeer ny0OnuuHO IPEACTABISTD
pe3yNbTaThl pelIeHNs] KOHKPETHON 3a/1auu
IIPOEKTA;

YK-2.8 Bnaneer cnocobamu 1 mpueMamu
M300pakKeHUs AIIEMEHTOB XUMHYECKOTO
000py0BaHUs B OAHOM U3 TpaduiyecKuX
CHUCTEM;

VYK-2.9 Bnaneer MeTo1laMHi MEXaHUKH
MIPUMEHUTENBHO K pacyeTaM anmnaparoB
XUMHYECKON MPOMBIIIJIEHHOCTH;

VYK-2.10 Biiageer HaBbIKaMu
IIPOEKTUPOBAHMS IPOCTEUIINX allIapaToB
XUMHYECKON ITPOMBIIIIEHHOCTH.

Komananas padora u
JMJIEPCTBO

VK-3. Cmocoben
OCYIIECTBIISATh
COILIMAJILHOE
B3anMMOJICHICTBHE U
peann30BhIBATH CBOIO
pOJIb B KOMaH/IE

VK-3.1 3HaeT 1 MOHUMAET OCOOCHHOCTHU
MOBEICHUS PAOOTHUKOB TPEANPUATHN
XHUMHYECKON TTPOMBIIIJICHHOCTH;

VK-3.2 3HaeT 0OCHOBHBIE TUIIBI COLIMAIILHBIX
B3anMMOJICHCTBUH 1 COITMAIBLHO-
MICUXOJIOrH4YecKre Kpurepuu 3¢pHeKTUBHOCTH
yYIpaBJIeHUS KOJIJICKTUBOM;

VK-3.3 YMeer B3aUMOICHCTBOBATE C
JAPYTUMH WICHAMU KOMaH/IbI, B TOM YHCIIE
y4acTBOBaTh B 00MeHe uH(popMaLueH,
3HAHHUSAMU U OIIBITOM;

VK-3.4 YMeer ucIosib30BaTh COBPEMEHHBIE
COILIMAJIBHO-TICUXOJIOTHYECKIE TEXHOJIOT U
YIpaBJICHUS KOJJICKTUBOM;

VK-3.5 Bnageer 0CHOBHBIMU METOJaMU
cbopa U aHanu3a HHGOpMaIHH,
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CroCcoOCTBYIOIIEH PAa3BUTHIO 00IIIEH
KYJIBTYPBI U COHUAIN3AINN JTUIHOCTH,
VYK-3.6 Bnageer ciocobamu MOTHBAIUN
YICHOB KOJUICKTHBA K JIMYHOCTHOMY U
npodeccrnoHaIbHOMY Pa3BUTHIO.

KomMmyHnukanus

VYK-4. Cnocoben
OCYILIECTBIISITh
JIEJIOBYIO
KOMMYHUKAITUIO B
YCTHOW ¥ MUCbMEHHOU
¢dopmax Ha
rocy/1apCTBEHHOM
s3p1ke Poccuiickoi
denepauuu U
MHOCTPaHHOM(BIX)
s3bIKe(ax).

VYK-4.1 3HaeT 0CHOBHBIE CIIOCOOBI
COUYETAEMOCTH JIEKCUUECKUX €IMHULL U
OCHOBHBIE CJI0BOOOpa30BaTEIbHbIE MOJIEIIH,
PYCCKHE SKBUBAJIEHThI OCHOBHBIX CJIOB U
BbIpa)KEHUH NpO(eCCUOHATBLHOM peun;
VYK-4.2 3HaeT 0OCHOBHBIE PUEMBI U METOIbI
pedepupoBaHys U AaHHOTHPOBAHUS
JUTEPATYPHI O CIEIUATBHOCTH, TPUEMBI
paboThl C OPUTHHAIILHOM JTUTEPATypOil 1o
CHELHaIbHOCTH;

VYK-4.3 3HaeT nacCUBHYIO U aKTHBHYIO
JIEKCUKY, B TOM 4HCJI€, O0IIEHayYHYI0 U
CHEIHaJIbHYI0 TEPMUHOJIOTHIO, HEOOXO0IUMYIO
JUTSL PEIICHHST CTaHIAPTHBIX
KOMMYHUKATHBHBIX 33]1a4;

YK-4.4 YmeeT ucnoJib30BaTh
MH(POPMAITMOHHO-KOMMYHUKAITUOHHBIE
TEXHOJIOTUU MPHU NOUCKE HEOOXOIUMOM
nH(pOpMalLUU B IPOLIECCE PELICHUS
CTaHJAPTHBIX KOMMYHUKATHBHBIX 33724 Ha
rocy/lapCTBEHHOM U HHOCTPAHHOM SI3bIKaX;
VYK-4.5 Ymeer paboTaTh ¢ OpUrHHAIBHOM
JIUTEPATYPOH MO CHEUNHAITBHOCTH CO
CIIOBapeM;

VK-4.6 Bnaneer BeieHUEM I€10BOMT
MEPENnUCKH Ha UHOCTPAHHOM fI3bIKE, PEUEBOM
NEeSITeIbHOCTHIO IPUMEHHUTENNBHO K cdepe
ObITOBOM U IPO(EeCCUOHATILHOM
KOMMYHHKAITUH;

VK-4.7 Bnaneer BeieHUEM I€10BOM
MIEPENUCKH C YI€TOM OCOOCHHOCTEH
CTHJIMCTUKH O(QHUIINAITBHBIX U
HEO(HUIIMATBHBIX ITHCEM, COITMOKYIBTYPHBIX
paznuuuii B popmare KOppEeCHOHICHIIUN Ha
rocy/lapCTBEHHOM U MHOCTPAHHOM SI3bIKaX;
VYK-4.8 Bnaneer HaBbIKaMu peyeBOit
NeSITeIbHOCTH MPUMEHUTENBHO K cepe
ObITOBOM U IPO(ECCUOHATILHOM
KOMMYHUKAIIH, OCHOBAaMH ITyOJINYHON peyn;
VYK-4.9 Bnaneer 0CHOBHOM MHOSI3bIYHOM
TEPMHUHOJIOTHEN CrelnaIbHOCTH, OCHOBAaMU
pedepupoBaHus U AaHHOTHPOBAHUS
JIUTEPATyphl 110 CHELUATIBHOCTH.

MexKynbTypHOE
B3aNMOJICHCTBHE

YK-5. Cniocoben
BOCIIPUHUMATDH
MCXKKYJIbTYPHOC
pazHooOpaszue

VYK-5.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTHU
HCTOPHUYECKOTO MIPOLECcCa U Tallbl
ucropuyeckoro pazpurus Poccuu;
YK-5.2 3HaeTr 3THO-KYJIbTYpHBIE U
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oOmecTBa B
COIMAJTLHO-
HUCTOPUYECCKOM,
3THUYCCKOM U
¢dunocodcrom
KOHTEKCTaX.

COLIMAJIBHO-TTOJIMTUYECKHE TTPOLIECCHI
CTaHOBJICHUS POCCUMCKOMN
roCy/lapCTBEHHOCTH;

VYK-5.3 3naer mecto u posis Poccun B
HCTOPUU YEJIOBEUYECTBA U B COBPEMEHHOM
MUPE;

VYK-5.4 3HaeT OCHOBHBIE pa3feiibl U
HarpasJieHus Qriocoduu, a TAKKE METOIbI U
npueMbl puocockoro aHanusa mpoodIem;
YK-5.5 3Haet HpaBCTBEHHBIE [IEHHOCTH,
MIPEJICTaBJICHMS O COBEPIIIEHHOM YEJIOBEKE B
Pa3NUYHBIX KYJIbTYpax;

YK-5.6 YMmeer ocMbICIMBaTh COLUATBHO-
MOJINTUYECKUE MPOIIECCHI, COOBITUS U
sByieHus B Poccun 1 MupoBoM coo0l1ecTse B
UX JMHAMUKE ¥ B3aMOCBSI3H,
PYKOBOJICTBYSICH TIPUHITUIIAMHA HAYYIHOU
00BEKTUBHOCTH U UCTOPU3MA;

VYK-5.7 Ymeer popmupoBaTh 1
apryMEHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3ULMIO MO Pa3JIMYHBIM podIeMam
UCTOPHH;

VYK-5.8 YMmeeT noHMMAaTh ¥ aHAJIIM3UPOBATH
MHPOBO33PEHUYECKUE, COLUATbHbIE U
UHIUBUAYyalIbHbIE IPOOJIEMbI COBPEMEHHOM
KHU3HU;

YK-5.9 YmeeT rpaMOTHO BECTH IUCKYCCHIO,
apryMEeHTHPOBAHHO OTCTAaUBaTh CBOIO
MO3ULMIO IO 3HAYUMBIM (HIOCOPCKUM
npobsieMaM COBPEMEHHOM KM3HU, OTTUPASICh
Ha HapabOTaHHBIN B ucTopuu uocopuu
MaTepua;

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aMMO/IEHCTBOBATH C JIOAbMH C YYETOM
aHaJIM3a UX COLUOKYIbTYPHBIX 0COOCHHOCTEN
B LIEJISIX YCIIELIHOTO BBIMOJIHEHUS
npodecCHoHaNBHBIX 33/1a4;

VYK-5.11 Bnageer npeacraBineHusiMu o0
HCTOPUU KaK HayKe, OCHOBaMU
HUCTOPUYECKOTO MBIILICHUS;

VYK-5.12 Bnageer npeacraBineHusiMu 00
OCHOBHBIX ATalax B UCTOPUH YEJIOBEYECTBA U
UX XpOHOJIOTHH;

VYK-5.13 Brnageet HaBbIKaMH aHaIM3a
HCTOPHYECKUX NCTOYHUKOB;

VYK-5.14 Brnageer HaBblkamMu pusiocockoit
KYJIBTYpBI JJIs1 BIpAOOTKH CUCTEMHOTO
1L[EJIOCTHOTO B3IJIAa Ha IEHCTBUTENBHOCTD.

Camoopranu3zanus u
camMopa3BHUTHE (B TOM
qrcie
3I0POBBECOEPEIKCHHE)

VK-6. Criocoben
YIPaBJIATH CBOUM
BpEMEHEM,
BBICTpaI/IBaTB nu

VK-6.1 3HaeT conmaabHO-IICUXOJIOTHYECKHE
TEXHOJIOTHUH Pa3BUTHS H CAMOPA3BUTHS;
VK-6.2 3HaeT cBOM JTMYHOCTHEIC,
CUTYaTHUBHBIC, BDEMEHHBIC U JIPYTHE PECYPCHI
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peann30BHIBAThH
TPAEKTOPHIO
caMOpa3BUTHS HA
OCHOBE TIPHUHIIUIIOB
o0paszoBaHus B
TEeUeHNE BCEH KU3HM.

U UX Ipeienbl;
YK-6.3 YMmeer ninaHupoBaTh U peliaTh 3a1auu
coOCTBEHHOTO TTPO(PECCHOHATILHOTO 1
JMYHOCTHOTO Pa3BUTHS;

VYK-6.4 YMeeT KpUTUYECKH OLIEHUBATh

3¢ (HEKTUBHOCTH UCTIOIB30BAHMS BPEMEHU U
IPYTUX PECYPCOB MU PELICHUN
MIOCTABJIEHHBIX 3aJ1a4;

YK-6.5 Bnageer npuemamu aHaimsa
CcOOCTBEHHBIX ACUCTBUI MTPH yIpaBIECHUU
KOJUIEKTMBOM U IPU CaMOOPraHu3aluu;
VYK-6.6 Bnageer npenocTaBieHHBIMHU
BO3MOXHOCTSIMU JJIs1 IPHOOPETEHUST HOBBIX
3HAHWUU 1 HABBIKOB.

YK-7. Cocoben
IO IJICP)KUBATH
JOJKHBIN YPOBEHb
buzmyeckon
MOJArOTOBJICHHOCTH
TS oOecrieueHus
MOJIHOLEHHOM
COLMAIBHOUN 1
npoecCuoHAITBHOM
NEeSITETHHOCTH.

VYK-7.1 3naer poib 1 3HauUeHUE PU3NIECKOM
KYJIBTYPBI B )KH3HU Y€JIOBEKa U 00IIECTBa;
BHJIbI (PU3UYCCKHUX YIIPAXKHCHUI; HAYIHO-
MIPAKTUYECKHE OCHOBBI (PU3HUECKOM
KYJIBTYPHI ¥ 3I0POBOTO 00pa3a KU3HU,
YK-7.2 Ymeet noanepxuBaTh JOJDKHBIA
YpOBEHb (DM3HUECKOH TOTOTOBICHHOCTH JIISI
oOecIrieueHHs MOIHOLIEHHOM COLUAILHON U
poheCcCHOHANTBHOM IEATEILHOCTH;

VK-7.3 YMeeT ucnosib30BaTh OCHOBBI
(GU3HYECKOH KyIbTYPHI UTSI 0CO3HAHHOTO
BBIOOPA 3/I0POBHECOEPETAIONINX TEXHOJIOTUH C
YYeTOM BHEIIHUX ¥ BHYTPEHHUX YCIIOBHIMA
peanu3anuu mpoheccuoHaTbLHOU
NESITSIILHOCTH;

YK-7.4 Bnaneer cpeAcTBaMu U METOJAaMHU
VKPEIUICHUS 3I0POBbS, (PU3HIECKOTO
CaMOCOBEPIIICHCTBOBAHUS; JIOJDKHBIM
ypOoBHEM (DH3HUECKOM TIOrOTOBIICHHOCTH IS
oOecIrieueHHs MOIHOLIEHHOM COLUAILHON U
poheCCHOHANTBHOM NIEATETLHOCTH;

be3omnacHocTts
KN3HCACATCIBHOCTU

VYK-8. Cnocoben
CO3/1aBaTh U
MOJICPXKUBATh B
MMOBCEAHEBHOM KU3HU
U B
npoecCuoHATBHOM
NEeSTETHHOCTH
0e30MacHbIe YCIOBUS
KUZHEACITCIIBHOCTH
JUTSI COXpaHEHUS
MIPUPOTHOMN CpEbI,
obecrieueHus
YCTOWYHBOTO
pa3BuTHs 00IIECTBA, B
TOM YHCJIE TIPH yTPpo3e
Y BOBHUKHOBEHUU
Ype3BbIYAHBIX

VYK-8.1 3naer ocHOBHBIE TeXHOC(hEpPHBIE
OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKH;
VYK-8.2 3naer xapakTep BO3/IEHCTBUS
BPEIIHBIX U OTIACHBIX (JAKTOPOB Ha YEIIOBEKA U
MIPUPOTHYIO CPEY, METO/IbI 3aIIUTHI OT HUX
MIPUMEHUTENBHO K chepe cBoei
pohecCHOHATBHOM IEATEILHOCTH;

VK-8.3 Ymeer obecrieunBaTh 6€30MacHbIe
W/uiu KOM(pOPTHBIE YCIOBUS TPpyAa HA
pabouem mMecTe, B TOM YHCIIE C TIOMOIIBIO
CpPE/CTB 3allHTHI;

VYK-8.4 YMeer BbISBIAT U YCTPAHITh
po0OJIeMBbI, CBSI3aHHBIE ¢ HAPYIICHUSMU
TEXHUKH 0€30IMTaCHOCTH Ha pabodyeM MecTe
MIPUMEHUTENBHO K cepe cBoei
poheCcCHOHANTBHOM IEATEILHOCTH;

YK-8.5 YmMmeeT ocymecTBisiTh IEUCTBUS TIO
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CUTyalluil 1 BOCHHBIX
KOH(IUKTOB.

MIPEAOTBPALLECHUIO YPE3BbIYAHBIX CUTYalUH;
VYK-8.6 Bnageet 3akoHOJaTEILHBIMA H
HOPMaTUBHO-TIPABOBBIMH aKTaMU B 00J1aCTH
0€30MacCHOCTH M OXPaHbI OKPYKAOIIEH
CpeIibl;

VK-8.7 BnageeT cnocobaMu ¥ TEXHOJIOTHUSIMHA
3aIUTHI B YPE3BBIYANHBIX CUTYAIUSIX U B
YCIIOBHUSIX BOCHHOTO BPEMEHH;

VK-8.8 Bnageetr noHSITHUIHO-
TEPMUHOJIOTUYECKUM armapaToM B 00J1acTu
0e30I1aCHOCTH;

VYK-8.9 Bnaneer HaBpIKaMy panMoHAIN3aLUN
poheCcCHOHANTBHOM IEATETLHOCTH C IEJIbI0
oOecrieuennst 0€30MaCHOCTH U 3aIUTHI
OKpYKaroIlEeH Cpeibl.

VK-9. Ciocoben

VK-9.1 3uaeT u moHUMAaeT 0COOEHHOCTH
[IOBEJICHUS YICHOB KOJUIEKTHUBA C
OTPaHHYCHUSMH TI0 3JI0POBHIO;

HCII0JIb30BaTh Y
5430BLIC VK-9.2 YMmeeT B3auMo1€CTBOBATH C
Nuxiro3uBHas YJICHAMH KOJUIEKTHBA C OTPAaHUYCHUSIMU T10
neheKTOTOTHIECKIE
KOMIIETEHTHOCTD . | 310pOBBIO;
3HAHUS B COLMAIBHON
. | YK-9.3 Brnaneer mpuemamu ananusa
1 po(hecCuOoHaTbHOM . .
cdhepax COOCTBEHHBIX JIEHCTBUI MPH OOIIEHUN C
) YJICHAMH KOJUIEKTHBA C OTPAHUYCHUSIMU T10
3JI0POBBIO.
VK-10.1 3HaeT 0CHOBBI SKOHOMUYECKOH
KVJIBTYPBI, B TOM 4uciie (GMHAHCOBOM
VK-10. Criocoben YABTYPEL, b
NEN—— IPaMOTHOCTH;
DKOHOMHYECKAS P VK-10.2 YMeeT ucrob30BaTh 3HaHUI OCHOB
000CHOBaHHBIE
KYJIBTYpa, B TOM AKOHOMHMKH IPH TPUHIATAN 000CHOBAHHBIX
SKOHOMHUYECKUE

yuciie (puHaHCOBas

PEUICHMA B pa3JIMYHBIX

penieHui B pa3IuIHbIX 00IaCTIX

IPaMOTHOCTb 0OMACTIX NeSITeNIbHOCTH;
KH3HEICSTEEHOCTH, VYK-10.3 Biageer HaBbIKaMH BbIOOpa
SKOHOMHMUYECKH 0O0CHOBAHHBIX PEILIEHUN B
Pa3IMYHbIX 00JIACTIX KUZHEACSATEIbHOCTH.
VYK-11.1 3naeT npaBoBbI€ HOPMBI,
VK-11. Criocobert (dbopmMupyrole HETEPIUMOE OTHOLIEHUE K
(bopMHPOBaTh KOPPYNLHOHHOMY OBEICHHUIO;
r VYK-11.2 YMeer peann3oBbIBaTh HETEPIIUMOE
pakaHCKast HETEepIIUMOe
- O THOLLICHHE K OTHOIIEHHUE K KOPPYNLIMOHHOMY IIOBEICHHUIO B
KOpPYTIIHOHHOMY pa3auyuHbIX cepax A TeIbHOCTH;
VYK-11.3 Brnageer merogamu (popMHpOBaHUS
IIOBEJICHUIO.

HETEPIIUMOTI0 OTHOILIEHUS K
KOPPYNLHMOHHOMY NOBEACHHUIO.
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4.2 Ob6menpodeccuoHalbHble KOMIETEHUMH BBINYCKHHUKOB M HHIMKATOPbBI HX

AOCTUKEHU S
HanmenoBanue
KaTeropuu Kon u HanmenoBanue | Kon um HauMeHOBaHME UHIIMKATOPA JOCTUKEHUS
(rpynmsr) OIIK OIIK
OIIK
OIIK-1.1 3HaeT TeopeTHYECKHUE OCHOBBI OOIIIEH
U HEOPraHM4YeCKOW XUMUU U  IOHUMAET
MPUHIMIBI CTPOEHUS BELIECTBA U MPOTEKAHUS
XUMHUYECKUX MPOLECCOB;
OIIK-1.2. 3Haer OCHOBBHI KiIaccu(UKauu
OpraHUYECKUX COEJIMHEHUH, CTpOCHHE,
CHOCOObI MOJYYEHUS] U XUMHMUYECKHE CBOMCTBA
pa3IMYHbIX KJIaCCOB OpraHNYeCcKUX
COEJIMHEHUH, OCHOBHbIE MEXaHU3MBI
MIPOTEKAHUS OPTaHUUECKUX pPEeaKLnid;
OIIK-1.3. 3nHaer OCHOBHbIE 3aKOHBI U
COOTHONIEHUS ¢buznueckoit XUMUU
(XMMUYECKOM TEPMOJAUHAMUKH, JIEKTPOXUMHUH,
OIIK-1. Crioco0eH | XUMHUYECKON ~ KMHETUKH, OCHOBBI  ()a30BbIX
M3y4arTh, paBHOBECUIl U TMEPEX0/J0B), CIOCOOBI HX
aHaAJIM3UPOBATh, NPUMEHEHUS JUIsl PEIEeHUsS TEOPETHUECKUX MU
HCI0JIb30BATh MPUKIAIHBIX 337134, poJib (QU3NYECKON XUMHHU
MEXaHH3MBbI KaK TeOPETHIECKOro (hyHaaMeHTa COBPEMEHHOM
XUMHYECKUX peaKlui, | XMMUU U IPOLECCOB XUMUYECKOU TEXHOJIOTHH;
MPOUCXOISAIIUX B | OIIK-1.4. 3naeT oOCHOBHBIE 3aKOHBl U
TEXHOJIOTUYECKHUX COOTHOIIEHUS TEPMOIMHAMUKH [TOBEPXHOCTHBIX
EcrecTtBenHO- rpoueccax U | IBIICHUH, OCHOBHBIE CBOWCTBA JUCIIEPCHBIX
Hay4yHas OKPY)KAIOILIEM  MHpE, | CHCTEM, OCHOBHBIE METOJIbl MCCJIEI0BaHUs
MOATOTOBKA OCHOBBIBAsSICh Ha | HIOBEPXHOCTHBIX  SIBJIGHUI UM  JIUCHEPCHBIX
3HAHUSIX O CTPOEHUM | CHCTEM;
BEIIECTBA, npupogne | OIIK-1.5 VYmeer  BBINOJHATH  OCHOBHBIE

XUMHYECKON CBSI3U U
CBOMCTBAX pa3JINYHBIX

KJIaCCOB XUMHUYCCKUX
3JIEMEHTOB,
COCOWHCHMI, BEIIECTB

1 MaTepUajoB.

XUMHUYECKUE OTIepallnu;
OIIK-1.6 VYwmeer uCIOJIB30BaTh XUMHUYECKUE
3aKOHBI, CIPaBOYHbIE JTaHHbIE U
KOJIMYECTBEHHBIE COOTHOILIEHUS OPraHUYECKUX
peareHToB B OPraHUYECKHX peaKk[usaxX JUist
pelieHus npodeccuoHalbHbIX 3a1a4;

OIIK-1.7 VYmeer mnporHo3upoBaTh BIMSHUE
pa3auuHbIX  (QAKTOpPOB  HA  XUMHMUYECKOE
paBHOBecue, Ha (a3oBO€ paBHOBECUE, Ha
paBHOBECHE B pacTBOpPax OJJIEKTPOJIUTOB, Ha
MTOTEHITHAT AJIEKTPOJIOB u /C
raJlbBAHMYECKUX AJIEMEHTOB, Ha HAIIPABJICHUE U
CKOPOCTh XMUMHYECKHX pEeaKlui; COCTaBJIAThH
KMUHETUYECKUE YpaBHEHHS JJs KUHETUYECKH
IIPOCTBIX peaxuui, KJ1acCU(PUIIUPOBATH
ANIEKTPOABI U DJIEKTPOXMMHUYECKHE  LEIH,
II0JIb30BATHCS  CIIPABOYHOM JIMTEPATYPOH IIO
(hUBUYECKON XUMUH;
OIIK-1.8  VYmeer

IIPOBOJIUTh  PAcUeThl C
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WCIIOJb30BAHMEM  OCHOBHBIX  COOTHOLIEHUI
TEPMOJIMHAMUKN [OBEPXHOCTHBIX SIBJIEHUH U
pacyeTsl OCHOBHBIX XapaKTEepPUCTUK
JMCTIEPCHBIX CHCTEM;

OIIK-1.9 Bnaneer TeopeTHUYECKMMH METOAAMHU
ONMCAHUSA CBOMCTB TMPOCTBIX U  CJIOKHBIX
BEIIECTB HA OCHOBE JIEKTPOHHOTO CTPOEHUS UX
aTOMOB M TmojoxeHusa B Ilepumonnueckoi

CUCTEME XUMHYECKUX 3JIEMEHTOB,
AKCIEPUMEHTAIIBHBIMA METOJAaMU OTPEICTICHUS
(bu3UIeCKUX u XUMHYECKUX CBOICTB

HEOPraHUYECKUX COCAUHEHUN;

OIIK-1.10 Bmageer »KcnepUMEHTaIbHBIMU
METOJJaMU OpPraHUYECKOTO CHUHTE3a, METOAAMH
OUYHCTKH, ONPENCNICHUs (PUINKO-XUMHUYECKHX
CBOMCTB U YCTaHOBJICHUS CTPYKTYpBI
OpPraHUYECKUX COECIMHEHUM;

OIIK-1.11 Bnaneer HaBbIKaMU MPOBEACHUS
TUIMOBBIX (PU3UKO-XMMHUYECKHUX UCCIIEJOBAaHUIN U
HaBbIKaMU PEILEHUs] THUIOBBIX 3a/1a4 B 00JacTH
XUMUYECKON TEPMOJIMHAMUKH, (ha3oBbIX
paBHOBECHI u (hazoBbIX IIEPEXOI0B,
ANEKTPOXUMHH, XUMUYECKON KUHETUKU.

[IpodeccrnonanpHas
METOJIOJIOTHS

OIIK-2. Cnocoben
HCTIOJIH30BAaTh
MaTeMaTH9YECKHe,
¢buznueckue, GU3NKO-
XUMUYECKHE,
XUMUYECKUE METO]IbI
TSl pEeIIeHUs 3a71a4
npoecCuoHAIBHOM
JESTEITbHOCTH.

OIIK-2.1 3naer ocHOBBI Tu(dHepeHIHaTBHOTO U
MHTErpajibHOr0 UCUUCIICHMUS,
muddepeHnanbHbIX YPaBHEHHM, TEOPUHT
BEPOSATHOCTEN U MATEMAaTUYECKON CTAaTUCTUKH;
OIIK-2.2 3naer MmaTeMaTH4ECKUE TEOPUU U
METO/Ibl, JISKAIME B OCHOBE MAaTEMaTUYECKUX
MOJIeJIeH;

OIIK-2.3 3HaeT TeXHUYECKHE U MMPOTrPAMMHBIE
CpEeICTBa peanr3auuy HHPOPMAIUOHHBIX
TEXHOJIOTUH, OCHOBBI PA0OTHI B JIOKAJIbHBIX U
IJ100aJIbHBIX CETSIX, TUMOBBIE YHCICHHbIE
METO/Ibl pEIICHHS] MATEMaTHYECKUX 3a7a4u U
QJIITOPUTMBI UX peanu3aliy;

OIIK-2.4 3naer ¢u3nueckue 0CHOBbI
MEXaHUKH, PU3UKU KoseOaHuM U BOJIH,
AJIEKTPUYECTBA U MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (PU3UKH U
TEPMOJIMHAMUKHU, KBAHTOBOUW (PU3UKU;
OIIK-2.5 Ymeert npoBouTh aHanu3 QyHKIMH,
pelIaTh OCHOBHBIE 33/1a4l TEOPUH BEPOSITHOCTU
U MaTeMaTH4eCKOM CTaTUCTUKHU, PEeLIaTh
YpaBHEHHUS U cUCTEMBI U PepeHInaTbHbIX
YpaBHEHUN MPUMEHUTEIHHO K PEaIbHBIM
rporeccam, NPUMEHSATh MaTeMaTUYECKUe
METO/IbI IPU PELUICHUH TUIIOBBIX
npodecCHoHANBHBIX 33]1a4;

OIIK-2.6 YmeeT paboTaTh B KaueCTBe
10JIb30BAaTENs IEPCOHAILHOTO KOMIIBIOTEPA,
MCII0JIb30BATh YHCJIEHHbIE METO/IbI JUIsI
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pelIeHNs] MaTeMaTHYEeCKHX 3aj1a4,
WCIIOJIb30BATh SI3BIKU U CUCTEMBI
MIPOTPAMMHUPOBAHUS IS PEILICHUS
npodecCHOHANTBHBIX 33/1a4;

OIIK-2.7 YmMeeT pemiats TUMIOBBIC 3aa49H,
CBSI3aHHbIE, CBSI3aHHBIE C OCHOBHBIMU
paznenaMu (pU3MKH, UCTIOIb30BaTh (PU3NUECKHE
3aKOHBI IIPU aHAJIU3E U PELIEHUU MpoOIeM
pohecCHoHANTBHOM IEATETLHOCTH;

OIIK-2.8 YmeeT ucnoJib30BaTh XUMHYECKUE
3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHbIE
JTAaHHbIE U KOJINYECTBEHHBIE COOTHOLICHUS
oOuieil 1 HeopraHMYeCKONH XUMUHU JJIs1 PEeLLICHUs
npodecCHoHANTBHBIX 33/1a4;

OIIK-2.9 Bnaneer ocHoBaMu
dbyHIaMEHTATBHBIX MATEMATUUECKUX TEOPHH U
HaBbIKaMU UCIOJIb30BaHUs MaTEMaTHYECKOTO
anmapara; MeToJIaMu CTaTUCTUYECKOM
00paboTku nHbopMauy;

OIIK-2.10 Bnaneer MmeTogamu moucka u
obmeHa nHpopManKei B TI00aTbHBIX U
JIOKAJTbHBIX KOMITBIOTEPHBIX CETSX,
TEXHHYECKUMHU U TTPOTPAMMHBIMH CPEJICTBAMH
3a1uThl HHGOpMaLKK Ipu padboTe ¢
KOMIBIOTEPHBIMHU CUCTEMaMH, BKITFOYAS
MIPUEMBbl aHTHBUPYCHOM 3aITUTHI;

OIIK-2.11 Biageetr MeToiaMu pOBEACHUS
(bu3nyeCcKuX U3MEPEHUN, METOJaMuU
KOPPEKTHOM OLIEHKHU MOTPEIIHOCTEN MpHr
MIPOBEJIEHUHU (PU3UYECKOT0 IKCIIEPUMEHTA.

Aparnrraius K
MPOU3BOJCTBEHHBIM
YCIOBHUSIM

OIIK-3. Cnocoben
OCYLLUECTBJIATH
poecCHOHATBHYIO
JESITEIILHOCTD C Y4ETOM
3aKOHO/IaTEJILCTBA
Poccuiickoit
®denepaunu, B TOM
quclie B 00J1acTu
3KOHOMUKH U
9KOJIOTUH.

OIIK-3.1 3HaeT 0OCHOBBI pOCCUICKOM ITPAaBOBOM
CHCTEMBI U POCCUHCKOTO 3aKOHOIATEIhCTBA,
MIPAaBOBbIC U HPABCTBEHHO-ITHYECKHE HOPMBI B
cdhepe npodeccHoHAIBHON NeATETLHOCTH;
OIIK-3.2 3HaeT npaBoBblE HOPMBI,
peryaupyroIire OTHOIIIEHHE YeJI0BeKa K
YeJI0BEKY, 0OIIECTBY, OKPYKAIOIIEH cpere;
OIIK-3.3 3HaeT OCHOBbI aIMUHUCTPATUBHOTO,
TPYZOBOTO M TPAKJAHCKOTO 3aKOHOAATEIbCTBA;
OIIK-3.4 3HaeT OCHOBHbIE KATETOPUHU U 3aKOHBI
YKOHOMUKH;

OIIK-3.5 3HaeT 0CHOBbI 5KOHOMHYECKON
TESATETbHOCTH MPEIIPHUSATHS, €r0 CTPYKTYPY U
OTpacieBylo cienuuKy; KI1acCuPUKAIHIO
MPEINPUSATHIHA 10 TPABOBOMY CTaTYCY;
OIIK-3.6 3naer noka3aTesld UCII0JIb30BAHUS
MIPOU3BOJICTBEHHBIX PECYPCOB U

3¢ GEKTUBHOCTHU ACATEIbHOCTU IPEIIPUSITHS;
OIIK-3.7 3naer coaeprkaHue dTANOB
pa3pabOTKH OTIEPATUBHBIX TNIAHOB PaOOTHI
MIEPBUYHBIX MTPOU3BOJICTBEHHBIX

M0 JIpa3ICJICHUI;
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OIIK-3.8 3naet ¢gakTopsl, OMpeIeIIONnIe
YCTOWYMBOCTH OMOC(Ephl, XapaKTEPUCTUKH
BO3pacTaHMsI AHTPOIIOT€HHOTO BO3AECUCTBUSI Ha
MIPUPOTY, TI00ATBHBIE TTPOOIEMBI SKOJIOTHUU U
MPUHIIUIIBI PALIMOHAIBHOTO MPUPOIOTIONIb30Ba-
HUSI, METOJTbI CHIDKEHUS XO35IIICTBEHHOTO
BO3JIEHCTBUS HA Ouocdepy, opraHu3aloOHHbIE
1 IIPABOBbIE CPEJICTBA OXPAHbI OKPYXKAIOIIeH
Cpelbl, CIOCOOBI JOCTUKEHUSI YCTOMYHBOTO
pa3BUTHS;

OIIK-3.9 YMeer ucIoy1b30BaTh U COCTaBIATh
JOKYMEHTBI IIPaBOBOTO XapaKTepa,
OTHOCSIIMECS K TPO(ecCrOHaNbHON
NeSITeNIbHOCTH, MPEANPUHUMATh HEOOX0IUMBbIE
Mepbl K BOCCTAHOBJICHUIO HAPYILLIEHHBIX TIPaB;
OIIK-3.10 YMmeer peanu3oBbIBaTh IpaBa 1
CBOOO/IbI YENIOBEKA U IPaKJaHIHA B PA3JIMUYHbIX
chepax KU3HEACATEIPHOCTH,

OIIK-3.11 YMeer ucnosib30BaTh 3HaHUS OCHOB
HSKOHOMUKH TP PEIICHUH ITPONU3BOICTBEHHBIX
3azay;

OIIK-3.12 YMeeT ocyiiecTBIATh B 00111EM BHJIE
OILICHKY aHTPOIIOT€HHOT'0 BO3/1EHUCTBUA Ha
OKPYXAIOIIYIO CPETY C YUETOM CIeH(PUKH
MPUPOJIHO-KIMMATUYECKUX YCIIOBUM;
OIIK-3.13 YMeer ucnoib30BaTh HOPMaTUBHO-
[IPaBOBBIE aKThI NPH pabOTE C IKOJOTUUECKON
JNOKyMEHTALUEH;

OIIK-3.14 Binageet ocHOBaMU X035 CTBEHHOTO
1 HKOJIOTUYECKOTO TPaBa;

OIIK-3.15 YMeer npoBOAUTH TEXHUKO-
SKOHOMMYECKUN aHAJIN3 UHKEHEPHBIX
peuieHui;

OIIK-3.16 Biageetr merogamu pa3zpaboTKu
MIPOU3BOICTBEHHBIX MTPOTPAMM U TUIAHOBBIX
3aJJaHA 1Sl IPBUYHBIX TIPOU3BOICTBEHHBIX
MO JIpa3IeJICHUI;

OIIK-3.17 Brnageer HaBbIKaMH BbIOOpa
HKOHOMMUYECKH 0O0CHOBAHHBIX PELLIEHUH C
Y4€TOM UMEIOIIMXCS] OTpaHUYEHUI;

OIIK-3.18 Biageer metogamMu BeIOOpa
paIlMoOHAIBHOTO CIIOCO0a CHUKEHUS
BO3JICHCTBUS HA OKPYXAIONIYIO CPEeAy.

WNuxeHnepHas u
TEXHOJIOTMYECKas
ITOJATrOTOBKA

OIIK-4. Cocoben
oOecrieunBaTh
MIPOBEJICHUE
TEXHOIOTHYECKOTO
mporiecca,
HCII0JIB30BaTh
TCXHHUYCCKHUC CpeI[CTBa
JJIs1 KOHTpOJ'[fI
1apaMeTpoB

OIIK-4.1 3HaeT OCHOBBI TEOPHH MEPEHOCA
HMITYJIbCA, TETJIa U MacChl; IPUHLIUIIBI
(U3MYECKOT0 MOJIEITUPOBAHUS XUMUKO-
TEXHOJIOTMYECKUX IPOLIECCOB; OCHOBHBIE
YpaBHEHHUS BUKEHUS JKUJIKOCTEH; OCHOBBI
TEOPHUH TEIUIONIEpeaun; OCHOBBI TEOPUU
Maccornepeaayu B CUCTEMax CO CBOOOJHON U
HEMNOABWKHOM rpaHulied pa3zaena ¢a3; TUIIOBbIE
IIPOLIECCHl XMMUYECKON TEXHOJIOTUH,
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TEXHOJOTUYECKOTO
npouecca, CBOMCTB
CBIPbsI 1 TOTOBOU
MPOYKIUH,
OCYUIECTBIIATH
W3MEHEHUE
MapaMeTpoB
TEXHOJOTMYECKOTO
rporiecca npu
W3MEHEHUHU CBOMCTB
CBIPbSL.

COOTBETCTBYIOILIME allapaThl U METObI UX
pacuera;

OIIK-4.2 3naet MeTOIbl MOCTPOCHHUS
SMIUPUYECKUX (CTATUCTHUUECKUX) U (PU3HKO-
XUMHUYECKUX (TEOPETUUYECKUX) MOJIETeH
XUMHKO-TEXHOJIOTHYECKHX ITPOLIECCOB;
OIIK-4.3 3naer MeTOIbl ONTUMM3AINN XUMHUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB C IPUMEHEHUEM
AMITUPUUYECKUX U/WIH HU3UKO-XUMHYECKIX
MOJIeJIei;

OIIK-4.4 3HaeT OCHOBHBIE ITPUHIIMIIBI
OpraHu3alui XUMUYECKOTIO IIPOU3BOJICTBA, €T0
HepapxXuyecKor CTPYKTYphl; 001ne
3aKOHOMEPHOCTH XMMUYECKUX MTPOLIECCOB;
OCHOBHbIE XUMUYECKHE POU3BOJICTBA;
OIIK-4.5 3HaeT 0OCHOBBI TEOpUH IIpOLECCa B
XUMHUYECKOM PEAKTOPE, METO/I0I0T IO
UCCIIEIOBAaHUS B3aUMOIEHCTBHUSI ITPOLIECCOB
XUMUYECKUX IPEBPAILCHUN U SBJICHUN
IepeHoca Ha BCEX MacIITa0HbIX YPOBHSIX,
METOJIMKY BBIOOpa peaKTopa U pacyera
Ipolecca B HEM; OCHOBHbIE PEAKIIMOHHBIE
MIPOLIECCHI U PEAKTOPBI XUMUUECKON U
He(TEXUMHUYECKOIN TEXHOJIOTUH;

OIIK-4.6 3HaeT OCHOBHBIE TOHATHS TEOPUU
yIpaBieHUs TEXHOJIOTHUECKUMHU MTPOLIECCaMU;
CTaTUYECKUE U JUHAMUYECKUE XapaKTePUCTUKU
00BEKTOB 1 3BEHBEB YIIPABJICHUS; OCHOBHbBIE
BU/JIbl CHCTEM aBTOMATUYECKOTO PEryJINpOBaHUS
Y 3aKOHBI YIIPaBJIE€HUS; TUIIOBbIE CUCTEMBbI
aBTOMAaTHYECKOTO YIPABJICHUS B XUMUYECKON
MIPOMBIIIIJIEHHOCTH; METO/IbI U CPEJICTBA
JMarHOCTUKU Y KOHTPOJISE OCHOBHBIX
TEXHOJIOTUYECKHX ITapaMeTpPOB;

OIIK-4.7 Ymeet onpenensTh XapakTep
JBUKEHUS )KUJKOCTEN U ra30B; OCHOBHbBIE
XapaKTEPUCTUKH MPOIIECCOB TEIUIO- U
Maccornepeauu; pacCUUThIBATh MTapaMeTphl U
BBIOMpATh anmnapaTypy Uil KOHKPETHOTO
XUMMKO-TEXHOJIOTHYECKOI0O MPOLIecca;
OIIK-4.8 Ymeet paccunuThIBaTh OCHOBHbBIE
XapaKTEPUCTUKU XUMUYECKOTO Mpoliecca,
BBIOMPAThH PALIMOHAIIBHYIO CXEMY ITPOU3BOICTBA
3aJJaHHOTO MPOJIYKTa, OLEHUBATH TEXHOJIO-
rU4ecKyto 3¢ (eKTUBHOCTh IPOU3BO/ICTBA;
OIIK-4.9 Ymer BbIOpaTh TN peakTopa u
paccuuTaTh TEXHOJIOTHUECKUE apaMeTphl JUis
3aJIaHHOTO MPOIIecca; OMPEAENIUTh apaMeTphbl
HauJy4dlied OpraHu3anuu npouecca B
XMUMHUYECKOM PEAKTOPE;

OIIK-4.10 YmMeet onpeaensaTb OCHOBHBIE
CTaTUYECKUE U IMHAMUYECKUE XapaKTEPUCTUKU
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00BEKTOB; BEIOUPATh PALMOHATILHYIO CUCTEMY
PErylIupoBaHUs TEXHOJOTHYECKOTO MPOLIECCa;
BbIOMpPATh KOHKPETHBIE TUITBI PUOOPOB 1171
JMArHOCTUKU XUMHUKO-TEXHOJIOTUYECKOTO
nporecca;

OIIK-4.11 YmMeeT npuMeHSITh METOIbI
BBIYHMCIUTEIBHON MaTeEMaTUKH U
MaTeMaTU4YE€CKON CTaTUCTUKH JISI
MOJEIUPOBAHUS U ONITUMU3ALUYA XUMHKO-
TEXHOJIOTHYECKUX ITPOLIECCOB;

OIIK-4.12 Bnageetr metogamMu
TEXHOJIOTHYECKHX PACYETOB OTIEIbHBIX y3JI0B
XMUMHUYECKOT0 000py0BaAHUS;

OIIK-4.13 Biageer npaBuiamMu U CTaHAapTaMU
pa3pabOTKU CXeM aBTOMAaTHU3AINHT
TEXHOJIOTHYECKHX ITPOLIECCOB;

OIIK-4.14 Bnageer meTogaMu pacuera u
aHaJln3a MpOLIECCOB B XMMHUECKUX PEaKTOpax,
OTpE/IeNICHNUs] TEXHOJIOTHUECKUX MOKa3aTenei
IpoLecca; METOJaMH BbI0Opa XUMHUYECKUX
pEeaKTopoB;

OIIK-4.15 Brnageer MeTogamMu yrpaBiaeHUS
XUMMKO-TEXHOJIOTHYECKUMH CUCTEMaMU 1
METO/IaMHU PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX ITPOLIECCOB;

OIIK-4.16 Biageer nakeramMu NpuKiIaJHbIX
MIPOrpaMM JUIsl MOJEIMPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHX ITPOLIECCOB.

OIIK-5. Cnocoben
OCYLLECTBJIATH
BKCHCpI/IMCHTaHBHBIe
HUCCIICOAOBAHUA N
HUCIIBITAHUA T10
3aJIaHHOM METOINKE,

OIIK-5.1 3HaeT OCHOBHBIE METO/IbI U ITPUEMBI
mpo60oTOOPa M MPOOOIIOATOTOBKHI
AHATM3UPYEMBIX 00BEKTOB, METOIbI Pa3ICIICHUS
Y KOHIICHTPUPOBAHHUS BEIIECTB;

OIIK-5.2 3naet TeopeTH4YEeCKruEe OCHOBBI U
MIPUHITUIIBI XUMHYECKUX U (PU3UKO-XUMUIECKIX
METOJIOB aHAJIN3a — JICKTPOXUMHICCKHUX,
CHEKTPAITBHBIX, XPOMATOTPaAQUICCKUX;
OIIK-5.3 3naet MeToabI HICHTUPUKATUH

Hayunbie MIPOBOJTUTH MaTeMaTUYECKUX ONTMCAHUI TEXHOIOTHYECKHIX
UCCIIEIOBAaHUSA U | HAOJMIOAEHUS U IIPOLIECCOB Ha OCHOBE KCIIEPUMEHTAIILHBIX
pa3paboTKu M3MEPEHUS C YUETOM JTAHHBIX;
TpeOOBaHUN TEXHUKH OIIK-5.4 Ymeer BbIOpaTh METOJT aHANIU3A JISI
0€30MacHOCTH, 3aJIaHHOM aHaJIUTHUYECKOH 3a]auu;
o0OpabaThIBaTh U OIIK-5.5 YmeeT npuMeHSITh METOIbI
MHTEPIPETUPOBATH BBIUMCIIATEIEHON MAaTEeMaTHKU H
AKCTIEPUMEHTAIbHBIC MaTeMaTUYE€CKON CTaTUCTUKH JUIsl 00pabOTKU
JTaHHBbIE. Pe3yJIbTaTOB IKCIEPUMEHTA;
OIIK-5.6 Bnaneer meTogaMu MaTeMaTu4ecKoi
CTaTUCTUKHU JUIsl 00pabOTKH pe3yabTaTOB
AKTHBHBIX U TACCHBHBIX 9KCIIEPUMEHTOB.
Nudopmammonno- | OIIK-6. Cnocoben OIIK-6.1 3naer u co6r01a€T HOPMBI
KOMMYHUKAIIMOHHBIC | TOHUMATh IPUHIUIBI | HHPOPMAITMOHHOW O€301TaCHOCTH B

TEXHOJIOTHUHN IJIs1

paboThl COBPEMEHHBIX

1poheCCHOHANTBHOM JIEATEILHOCTH;
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npoecCuoHAIBHOM
JESITCIILHOCTH

MH(POPMAITMOHHBIX
TEXHOJIOTUH U
WCIIOJIb30BaTh UX IS
perieHus 3aaa4
npoecCuoHATBHOM
NS TETHHOCTH

OIIK-6.2 Ymeer pemats HHKEHEPHO-
TEXHUYECKUE 331a4H U 33a]]a91
BBIUMCIIATEIIEHOW MAaTEeMaTHKH C TPUMEHEHHEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB H
SI3BIKOB TIPOTPAMMHUPOBAHHS;

OIIK-6.3 Bnaneer coBpeMEHHBIMU
WHGOPMAIIMOHHBIMH TEXHOJIOTUSIMH TIPH
coope, ananuse, 00pabOTKe U MPEICTABICHUN
uHpopmanuu
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4.3 HpO(l)eCCI/IOHaJ'IbeIe KOMIIETEHIIMA BBIITYCKHUKOB U HHAUKATOPbI UX TOCTUKCHUSA

OcHoBaHue
3anaga } OBLEKT MK OGIACTE Ko i Ko v HanmeHoBaHMe (mpodeccronanbHbIN
npodeccHoHaTbHON WH/IMKATOPa JOCTKECHUS CTaHIapT, aHAJIN3 OTIBITA)
3HAHUS HanMmeHoBanue [IK
JEeSITEILHOCTH IK O0001IeHHbIE TPYIOBBIC
byHKIIH
Tun 3aga4 npodeccHOHATLHOI 1eSITEJILHOCTH: HAYYHO-UCCIe10BATEIbCKHIt
Beinonnenue XHUMHYECKOE, XUMHUKO- ITIK-1 Cnocoben I1K-1.1 3naer nopsaok AnHanus TpedoBaHMI K
(byHIaMEHTATBHBIX U TEXHOJIOTHYECKOE OCYIIECTBIIATH OpraHu3aIum, npoheccHoOHaTbHBIM
MPUKIIAJHBIX paboT MIPOU3BOJICTBO; TEXHOJIOTUIECKUI TUTAHUPOBAHUS U KOMIIETEHIIHSIM,
MTOMCKOBOTO, MpOIecC B COOTBETCTBUH | TIPOBEICHUS MPEIbIBIISIEMBIM K
TEOPETHUYECKOTO U CKBO3HBIEC BUIBI C perJaMeHTOM U TEXHOJIOTUYECKOTO BBIITYCKHUKAM HaTPaBJICHUS
AKCTIEPUMEHTATBHOTO npoheccHoHaTBEHON MCTIOJIb30BATh nporiecca. MOJITOTOBKH Ha PBIHKE TPY/a,
XapakrTepa ¢ IeIbio JEeSITEILHOCTH B TEXHUUYECKUE CPEICTBA IIK 1.2 Ymeer 00001IeHNE 3apyOeKHOTO

OTIpe/IeTICHUSI TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, & TAKKE
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJOTUYECKOU
JIOKYMEHTAIUH.

MIPOMBIIIJIEHHOCTH (B cepe
opraHu3anvu 1 NpoBCACHUA
Hay4HO-
HCCIIEIOBATENLCKUX U
OIIBITHO-KOHCTPYKTOPCKHUX
pabot B obOmactu
XUMHUYECCKOTO 1 XUMHUKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

JUISL U3MEPEHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTMYECKOTO
po1uecca, CBOMCTB
CBIPbS U IIPOAYKIIHMH.

HUCIIOJIBb30BaTh TCXHUYCCKUC
CPEACTBA ISl U3MEPEHHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTUYECKOTO
polrecca, CBOMCTB ChIpbs U
MPOAYKIIUH.

IIK-1.3 BnaneeT HaBbIKAMHU
OCYIIECTBIISITh
TEXHOJOTMYECKHUI TTPOLIECC
B COOTBETCTBUU C
periaMeHTOM.

OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYIIUMHU
paboTonaTensmu,
00BbEeTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[MpodeccronanbHbI cTaHIApT
40.011 «Cneuuanucr 1o
Hay4YHO-HCCJIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
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04.03.2014 Ne 121 H,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEIOBATENLCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszienaM TEMBI.

A/02.5. OcymiecTBieHue
BBITOJTHEHUS SKCIICPHMEHTOB
1 o(hopMIIeHUS pe3yabTaTOB
HcCceI0BaHuM U pa3padOToK.
(ypoBeHb kBasIM(puKanmu — 5).

Beinonnenue
(byHIaMEHTABHBIX U
MPUKIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAaKkKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aIluy U POBEICHHUSI
Hay4YHO-
HCCIIEI0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHUYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

I1K-2 I'oToB u3yuath
HayYHO-TEXHUUYECKYIO
uH(pOpMaIIHIO,
OTEYECTBEHHBIN U
3apyOeKHBINM OMBIT 110
TEMAaTUKE UCCIIEJOBaHUS

[TK-2.1 3naer nopsaok
BBICTPAUBAHUS JIOTUUECKHUX
B3aUMOCBS3EN MEKITY
pPa3IUYHBIMU
JIUTEpaTypHBIMU
HCTOYHUKAMU

[1IK-2.2 Ymeer
OCYILIECTBIISAThH TIOUCK,
00paboTKy 1 aHATH3
Hay4HO-TEXHUYECKOHN
nH(pOpMaINY IO TPOPUITIO
BBITIOJIHSIEMOM paboThI, B
TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJOTHI1

[1K-2.3 Bnageet HaBbIKaMu
oOpamieHus ¢ HayYHOU U
TEXHUYECKOM JIUTEpaTypou

AnHanus TpedoBaHM K
podeccnoHaTLHBIM
KOMITCTCHITUSIM,
HPEABSBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHune 3apy0esKkHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYLIUMHU
paboTonaTensmu,
00BbEeTMHEHUSMU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[TpodeccronanbHEIN cTaHIAPT
40.011 «Cneuuanucr 1o
HAyYHO-HMCCIIEI0OBATEIHCKUM H
OTIBITHO-KOHCTPYKTOPCKUM
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pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszenaM TeMBI.

A/02.5. OcytecTBieHue
BBITIOJTHEHHS SKCIIEPUMEHTOB
1 o(hopMIIeHUS pe3yabTaTOB
Hcce0BaHuM U pa3padOToK.
(ypoBeHb KBasIM(pUKaLMK — 5).

Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOIO
Xapakrepa ¢ Lelblo
OTIpE/IENIEHUS] TEXHUYECKUX
XApaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT Mo

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccrnoHaIBHO N
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aIluy U POBEICHHUSI
Hay4YHO-
HCCIIEIOBATEIILCKUX H

I1K-3 Cnocoben
IIPOBOJUTH aHAIU3
CBIPBSI, MAaTEPUAJIOB U
rOTOBOM ITPOYKIUH,
OCYLIECTBJIATH OLEHKY
pe3y/nbTaTOB aHAIN3a

I1K-3.1 3Haet ocHOBHBbIE
MPUHIUTIBI, METOJIBI U
(OpMBI KOHTPOJIS
TEXHOJIOTUYECKOTO
mporiecca U KauecTBa
IPOAYKIIHH

T1K-3.2 YMmeeT O1leHUTH U
UHTEPIPETHPOBATH
MOJTyYE€HHBIC PE3YIbTAThI

Ananus TpeboBaHMi K
npodeccnoHaTLHBIM
KOMIIETEHIIHSIM,
MPEIbSBIISIEMBIM K
BBIITYCKHUKAM HaTPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apy0esKHOTO
OTIBITA, TIPOBEICHHSI
KOHCYJIBTALIUH C BEAYIIUMHU
paboTonaTensmu,
00BbEeTMHEHUSMU
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pa3paboTke OTIBITHO-KOHCTPYKTOPCKUX [1K-3.3 Bnaneer paboToaTerneii orpaciiy, B

TEXHOJIOIMYECKO pabot B 0b1acTH COBPEMEHHBIMU METOJIaMU | KOTOPOW BOCTPEOOBAHBI

AOKYMCHTAaIUU XUMHYECCKOT'O U XUMUKO- aHaJIM3a CbIPpbs, MAaTCPUAJIOB | BBIITYCKHUKH B paMKax
TEXHOJIOI'MYECCKOI'O M KaueCcTBAa TOTOBOM HaIrpaBJICHUSA IMOATOTOBKH.
IIPOU3BO/JICTBA). MPOIYKIIUN

[MpodeccronanbHbI cTaHIApT
40.011 «Creunanucr 1o
HAyYHO-HMCCIIEIOBATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 1,
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBenenue HaydHoO-
HCCIIEI0BATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszenaM TEMBI.

A/02.5. OcytecTBieHue
BBITIOJTHEHUS SKCIIEPUMEHTOB
1 o(hopMIIeHUS pe3yabTaTOB
HcceI0BaHuM U pa3padOToK.
(ypoBeHb kBasM(puKanyu — 5).
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Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAaKkKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIIIICHHOCTH (B chepe
OpraHu3aIluK U POBEICHHUSI
Hay4HO-
UCCIICIOBATEILCKIX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTUYECKOTO
IIPOU3BO/JICTBA).

[TIK-4 Cniocoben
BBIOMPATh METOJ]
HAyYHOTO MCCIIEIOBaHMUS,
UCXOJS N3 KOHKPETHBIX
3aJ1a4, OpraHu30BbIBATH
€ro OCYIIIECTBIICHUE U
aHAITM3UPOBATH
pe3yIbTaThI C
HCIIOJIb30BaHUEM
COBPEMEHHBIX METOJIOB
00pabOTKU JaHHBIX,
0(pOPMITSITH MOJTydeHHBIC
pe3yIbTaThl B BHJIE
0T4YEeTa, HAYYHOHN
MyOTMKaIIY, TOKIa/a,
TOTOBUTSH (TT0/T
PYKOBOJICTBOM)
JOKYMEHTHI K
MATEHTOBAHHUIO,
0(OopMIICHHIO HOY-Xay

[1K-4.1 3naet coBpeMeHHbIE
MOJIXOJIbl K HAYYHOMY
U CCIIEJOBAHUIO

[1K-4.2 Ymeet opopmisaTh
[IOJIy4YE€HHBIE PE3YJIbTATHI B
BHUJIE OTUETA, HAYYHOU
myOJIMKaIK, TOKIIaaa

Ananus TpeboBaHMi K
npodeccnoHaTLHBIM
KOMITCTCHITUSIM,
HPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apy0esKHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYLIUMHU
paboToaTensmu,
00BbeTMHEHUSMHU
paboToxareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HaNpaBJICHUS TTOATOTOBKH.

[MpodeccronanbHbI cTaHIApT
40.011 «Cneuuanucr 1o
Hay4YHO-HCCIIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121 n,
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[1K-4.3 Bnaneer
COBPEMCHHBIMH MCTOJaMU
00pabOTKH JTaHHBIX

O06o006meHHas TpyaOBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEI0BATENLCKUX U
OTBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTIACIEHBIM
paszenaM TEMBI.

A/02.5. OcytiecTBieHue
BBINOJTHEHUS SKCIICPUMEHTOB
1 o(hopMIIeHUS pe3yabTaTOB
HcceI0BaHuM U pa3padOToK.
(ypoBeHb kBasM(pukanuu — 35).

Beinonnenue
(byHIaMEHTATBHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAKKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTUYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aIluy U POBEICHHSI
Hay4YHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOmactu
XUMHUYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

[TK-5 Cnocoben
pa3pabaThiBaTh U
BHEJIPSITH
WHHOBAITHOHHBIC
TEXHOJIOTUIECKHE
MpoI1iecChl B 00J1acTH
MOJTyYEHUS U
WCIIOJIb30BaAHUS
HEOPraHMYECKUX
BEIIECTB M MATEPHAJIOB

I1IK-5.1 3Haet ¢pusuko-
XUMHUYECKUE OCHOBBI
MIOJIy4YEHUS U
HCI0JIb30BAHUS
HEOPraHUYECKUX BEIIECTB U
MaTepHaoB

[IK-5.2 Vmeer
MMPOU3BOJUTH TONCKOBLIC
paboThI 171t pa3paboTKU
HOBBIX ME€TOJ0B
IMPOU3BOJACTBA U
UCIIOJIb30BAHUSI
HCOPraHNM4YCCKUX BCIICCTB U
MaTepuaioB

Amnanu3 TpeOoBaHUH K
podeccnoHaTLHBIM
KOMITCTCHITUSIM,
HPEABSIBISIEMBIM K
BBIITYCKHUKAM HalpaBJICHHS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apyoesKHOTO
OTIbITA, IPOBEICHUS
KOHCYJIBTALIUH C BELYIIUMHU
paboTonaTensmu,
00BbeTMHEHUSMHU
paboTtomareneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B PaMKax
HAIpPaBJICHHUS TTOATOTOBKH.

[TpodeccronanbHbIN cTaHAAPT
40.011 «Crennanucr 1o

28




IIK-5.3 Baaneet MeTonaMu
IOJIy4YEHHUS U
HCIIOJIB30BaHUS
HeOpI‘aHI/I‘ICCKI/IX BCUICCTB U
MaTepHUasoB

Hay4YHO-HCCJIEI0BATENbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121m.
O06o006meHHas TpyaOBast
byHKIHS

A. IlpoBenenue HaydHo-
HCCIIEIOBATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJEIIEHBIM
paszzesaM TeMbI

(ypoBeHb KBaTUPUKALIHN — 5)

[MpodeccronanbHbI cTaHIApT
40.022 «Crenuanucr 1o
MEKTPOXUMUYECKON

3alUTe OT KOPPO3UU
JIMHEWHBIX COOPYKEHUHN U
00BEKTOBY, YTBEPKACHHBIN
puKa3oM Munucrepcrsa
TpyZAa U COUMAIIBHON 3alUThI
Poccniickoit denepanuu ot
«08» cenrsiops 2014 r.

Ne 614n.

C: PykoBoacTBO pabotamu 1o
AIEKTPOXUMHUUYECKOH 3allUTe
JIMHEMHBIX

COOPYKEHHI U 00BEKTOB
(ypoBeHb KBaIHPUKAIIHN — 6)
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Beinonnenue
(byHIaMEHTABHBIX U
MPUKIIAIHBIX paboT
IIOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OTIpEe/IeNIEHUS] TEXHUYECKUX
XapaKTEPUCTUK HOBOM
TEXHUKH, a TAaKkKe
KOMILIEKca padoT Mo
pa3paboTke
TEXHOJIOTMYECKON
JOKYMEHTaluu

XHUMHUYECKOE, XUMHKO-
TEXHOJOTUYECKOE
MPOU3BOACTBO

CKBO3HBIE BUJIBI
npodeccnoHaIBHO T
JIeATEIIbHOCTH B
MIPOMBIIIJIEHHOCTH (B cepe
OpraHu3aIluK U POBEICHHUSI
Hay4YHO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obOnactu
XUMHYECKOTO U XUMHKO-
TEXHOJIOTHIECKOTO
IIPOU3BO/JICTBA).

IIK-6 Crnocoben
BBIOMpATh 00OpyOBaHUE
M TCXHOJOTHUYCCKHUE
napameTphl mpoiiecca
JUTsl IPOU3BO/ICTBA
HEOPraHMYeCKUX
BEILIECTB U MaTEpUaJIOB C
3aJJaHHBIMH CBOMCTBaAMH

[IK-6.1 3naer
TEXHOJIOTHYECKOE
obopymoBaHue U MpaBuiIa
€ro 3KCIUTyaTalluu B
00JIaCcTH TEXHOJIOTHH
HCOPraHNM4YCCKUX BCIICCTB U
MaTepHAaIOB

[1K-6.2 Ymeet noaOupars
TEXHOJIOTUYECKHE
napameTpsl Imporecca
IIPOU3BO/JICTBA U
HCI0JIb30BAHUS
HEOPraHMYECKUX BEIECTB U
MaTepHaIoB

IIK-6.3 Baageer ocHoBamMu
MPOEKTUPOBAHUS
TEXHOJOTHYECCKON JTUHUH
MIPOU3BO/ICTBA IS
MOJTYy4YCHUS
HEOPraHUYECKHUX BEIECTB U
MaTepHuasoB C 3aJaHHBIMHU
CBOMCTBaAMH

Ananus TpeboBaHMi K
npodeccnoHaTLHBIM
KOMIIETEHIIHSIM,
MPEIbIBIISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHUS
MOJITOTOBKH Ha PBIHKE TPY/a,
00o01IeHne 3apyoesKkHOTO
OTIBITA, TIPOBEICHHS
KOHCYJIBTALIUH C BEAYLIUMHU
paboToaTensmu,
00BbeTMHEHUSMHU
paboTtomarerneit oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaNpaBJICHUS TTOATOTOBKH.
[MpodeccronanbHbI cTaHIApT
40.011 «Crennanucr 1o
HAyYHO-HMCCIIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
04.03.2014 Ne 121m1.
O06o006meHHas TpyaoBast
byHKIHS

A. IlpoBeneHue HaydHoO-
HCCIIEIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTJACIEHBIM
paszaenaM TeMbl

(ypoBeHb KBaIMPUKAIIHN — 5)
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[MpodeccronanbHbI cTaHIApT
40.117

«Crnenuanmuct no
9KOJIOTMYECKOM 0€30MacHOCTH
(B IPOMBIIIVIEHHOCTH)»,
YTBEPKICHHBIN ITPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAJIBHOM 3aIUThI
Poccniickoit denepanuu ot
07.09.2020 1. Ne 569H.
Tpynosas pyHKIMSA

C/01.6 Ilposenenue
9KOJIOTMYECKOT0 aHAJIN3a
IIPOEKTOB PACIIUPEHUS,
PEKOHCTPYKIUH,
MOJIEPHU3ALUN JEHCTBYIOLINX
IIPOU3BO/JICTB, CO3/1aBaEMBbIX
HOBBIX TEXHOJIOTUN U
00OpyIOBaHUs B OpraHU3aIAH
(ypoBeHb KBaTMPUKAIIHN — 6)
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 lucuMmIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. leab AUCHUIIMHBI — [IpHOOpeTeHne 00yJaromMuMHucs o01Iel, KOMMYHUKAaTUBHOHN U
podeCCHOHATBHON KOMIIETEHIIUHA, YPOBEHb KOTOPBHIX Ha OTICIBHBIX JTamax S3bIKOBOM
MOATOTOBKM  IO3BOJISIET  UCHOJB30BaTh  MHOCTPAHHBIM  SI3bIK  MPAKTUYECKH KAk B
npodecCHOHANBHON (TPOM3BOJCTBEHHOWM M HAydyHOW) [EATEIbHOCTH, TakK W Ui Ieiei
caMm000pazoBaHUsI.

2. B pesyabTaTe H3y4YeHHUs JMCUMILIMHBI 00y4aroIMiiCs J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHHS.

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

3nams:

- OCHOBHbIE CIOCOOBI  COYETAEMOCTH  JIEKCUYECKUX  E€JUHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIE MOJICIIH,

- PYCCKHME DSKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXEHMM peuyd B Mpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUSI;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

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

- IpueMbl pabOThl C OPUTUHATILHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OpUTrMHAIBHOMN JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aUMO/ICHCTBHS,

- BECTH PEYEBYIO JIEATEIbHOCTh IPUMEHHUTENBHO K chepe ObITOBOM U Ipo(hecCHOHATLHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHMS,
HaBbIKAMU M YMEHHUSIMU DPEUYEBOIl JIEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccuoHaIbHOM KOMMYHUKALlMK, OCHOBAaMU IyOJIUYHON peun;

- OCHOBamHM pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhI HA U3y4a€MOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Paszpgen 1. I'paMmMarnueckue v JIEKCUYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riaroioB. OOpa3oBaHue (opM  MPOCTBIX, IPOJOJIKEHHBIX,
nepQexTHbIX U Nep(EeKTHO-IPOJOKEHHBIX BPEMEH TJiarosia. BonpocutenbHble NpeioKeHHs B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (OPM Tilarosia B pa3iMuHbIX BpEMEHAX.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJIbHBIX OpM U
ynoTtpebnenue Qopm crpamatensHoro 3anora.l.4. BumoBpemeHHbie (OpPMBI  TIIAroJioB.
OObpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-NPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeaoKeHus: B pa3audHbIX BpeMeHax. OOpa3oBaHue oTpuLATENbHBIX (Hopm
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Tlpuuactus. [Ipuyactusa Hacrosiero u npouennero speMmenu. I[leppextHsie hopmsl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AGCOIIOTHBIN PUYACTHBIA 000POT.



1.5 Undpunutus. @opmbl uHpuuutusa. IlpogomkeHHblii 1 neppekTHbIH UHPUHUTHUB.
OyHkuuu HMHQUHUTHBA B MpemiokeHud. OOpazoBaHue u ynoTpeOiieHne WHOUHUTHUBHBIX
000pPOTOB THUIIA «CIIOKHOE MOAJIEKAIEE) U «CII0KHOE JIOTIOJTHEHHEY.

1.6 Mopnanbhbie riaronel. CTpykTypa npemioxkeHus. [IpuHuunbl cioBooOpa3oBaHMs.
Coxkpamenust (a66peBuarypsl). O603HaueHue natel [IpaBuiia YTEeHUS XUMHUUYECKHX JIEMEHTOB,
0003HaueHH 1 (HopMynT HEOPraHWYECKUX COCAMHEHMM W YPAaBHCHHH XWMHUYECKHX PEaKIIUM.
[IpaBuna urenus enuHuy u3MmepeHus. [lpaBuia uTeHussT HaWMMEHOBAaHUM OCHOBHBIX
OPraHNYeCKUX COCTMHECHUMU.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHune TEKCTOB IO TEMaM:

2.1.1. BBenenne B ClIeMaILHOCTD

2.1.2. I.1. Menneneen

2.1.3. PXTY um. JI.1. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTATbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e3onacHocTu B aboparopuu. M3mepenus B
XMUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl IKOJIOTUH.

2.2 Ilonsatue o Bupax uyreHus. [IpocMOTpoBO€e UTEeHME Ha IIPUMEPAX TEKCTOB O XUMUHU,
H.N. Menneneese, PXTY um, .. Menneneena.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 WMsyuwaromiee yTEHUE HAYYHBIX M HAyYHO-TIOMYJISPHBIX TEKCTOB IO BbIOpAHHOM
CHEelMaIbHOCTH Ha mnpumepe TekcToB: «Hayka wu HayuHble MeTOIbD», «XHUMHYECKOE
npennpustiue», «COBpPEeMEHHbIE WHKEHEPHbIE TEXHOJOTUM», «XHUMHUYEecKas JabopaTopusl.
Texnuka Oe3omacHOCTH B yabopatopuu. M3mepeHUss B XUMUYECKON J1abopaTopum», «XHUMH
Oynymero. CoBpeMeHHbIE TEHACHLIUN pa3BUTHs Hayku», «buorexnomnorus. dapmaieBTHUECKHE
MIPOU3BOJICTBaY, «3eneHas xumus. [Ipodaempl sKoI0rum».

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAyYHO-TEXHUYECKOM  HampaBiIE€HHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATyphl HAa U3y4YaeMOM SI3BIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHKa yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopum o cebe, 0 cBOe Oymymieit mpodeccum,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoru4eckas pedb Mo Teme «o cebe m o Oymymiei npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil 3TUKET TOBCEJHEBHOrO OOHIEHUSI (3HAKOMCTBO, IIpEACTaBICHUE,
YCTaHOBJIEHUE U TOJIepKaHHE KOHTAKTa, 3alpoc U cooOIieHne MHPopManuu, nNoOyKJIeHHe K
NeMCTBHIO, BBIPAXKEHHUE TPOCHOBI, COrIACHS).

Oco0eHHOCTH TUAIOTUYECKOH peuH 0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuunble BapuaHThI epeBoia NpUUacTUil Ha pycckuil s3bIK. [IpruacTHbIe 000POTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. POpMBI cocaraTelbHOr0 HAKJIOHEHUS B U3y4aeMOM
sa3plke. MojanbHble TJarojabl M HUX HCIOJIb30BaHHE B MPEAJIOKEHUSX B COCIIaraTelIbHOM
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HAKJIOHEHUU. TUIIBI

YCIIOBHBIX  IPEJIOKEHUM.

BapuanTsl

MepeBoia MPEIJIOKEHUN B

cocllaraTeJIbHOM HAaKJIOHEHUU U YCJIOBHBIX MNpemyiokeHuid. [lopsgok clioB B HpPeIOKEHUH.
OMpatrnyeckue KOHCTPYKIIHUH.
4.3. V3ydeHue mnpaBuil IMepeBOJa pa3INYHbIX (OpPM HH(OUHUTHUBA U HHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.
4.4 N3zyyaroiiee 4TeHUE TEKCTOB 10 TEMATUKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMU4ECKOM 1a00paTopum.
CIEHMAIbHOM HAyYHO-TEXHUYECKOW JIUTEpPaTypHI.

CTUINCTHYECKHE
Opranuzanus padoThl

0COOEHHOCTH
CO CICIUAIBHBIMU  CIIOBAPSIMH.

[lonatue o pedepupoBanun u

aHHOTHPOBAHUM TEKCTOB IO creuuanbHocTu. I[louck HOBON uHOpmanuu npu pabdorte ¢

TEKCTaMU U3 MEPUOAMYECKUX U3IaHUN U MOHOTrpaduii, UHCTPYKUUMN, IPOCIIEKTOB U CIPABOYHOMN

JUTEpaTypsl 110 PACCMAaTPUBAEMON TEMATHUKE.
4. O0beM yueOHOMH TUCHMILTHHBI

Cemectp Cemectp
Bcero | ) 3 1
Bu yueGHO# paGoTsI cemMecTp cemecTp cemecTp cemecTp
3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E Axan.
q. q. T, T, T,
Obuast Tpy0eMKOCTE | g | 3540 (20 | 72,0 | 2,0 | 72,0 | 2,0 | 72,0 | 3,0 | 108,0
AU CIUILINHBI
Konrakrnas padora— | 5 &1 15941 09 | 320 | 0,9 | 32,0 |0,9] 32,0 |09 32,0
ayIMTOPHbIE 3aAHATHSA:
{g);)lqnqecmde SAATHA 1 3 61 128,01 0,9 | 32,0 | 0,9 | 32,0 |0,9] 32,0 |09 32,0
Cawocrosrennnas 44| 160 | 1,0 | 40 | 1,0 40 |[1,0| 40 |1,1| 40,0
padora
KonrakrHas 0.6 0.2 0.2 0.2
camocTosiTelbHasg paboTa
CaMOCTOSTETbHOE 4,4 1,1 1,1 1,1 1,1
M3y4YeHUE Pa3/eiioB 159.4 39,8 39,8 39,8 40,0
IUCHUTIINHEI
Buabl koHTpOJIA:
Bun kourpouas u3s YII + + +
OK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakthHas pabora -
MIPOMEXKYTOUHAS 0,4 - - - 0,4
aTTecTanus 1,0 B B B 1,0
[ToaroroBka K ’3K3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3aver 3aver 3aver IK3aMeH
KOHTPOJISA:
Cemectp Cemectp
" Bcero
Bun yuebHoii 1 cemectp 2 cemectp 3 cemecTp 4 cemectp
paboThI
3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTtp. 3E AcTp.
q. T, T, T, q,
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Obmas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JTUCITUTITAHBI

KonTtakTHas
padora —
ayIMTOPHbIE
3aHSATHA:

3,58 | 96,75 [ 0,89 | 24 (089 24 (089 24 |089| 24

[IpakTrueckue

3,6 96 0,89 24 (08| 24 1089 24 |089| 24
3anstus (I13)

CamocroaTebHas

padora 4,4 120 | L1t} 30 | L11} 30 | LI1l} 30 | 1,11} 30,0

KonTakTHas
CaMOCTOSTCIbLHAS 0,45 0,15 0,15 0,15
paborta

4.4 1,11 1,11 1,11 1,11
CaMocCTOSsITENLHOE
W3yYECHHUE Pa3/IeNIOB 119,55 29,85 29,85 29,85 30,0
JUACIUATIINHBI

Buabl koHTpOJIA:

Bua koutpoJs u3
yii

OK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00

KonrakthHas pabora
—  IIPOMEKYTOYHas 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00

IloaroroBka k 26,70 _ - - 26,70
JK3aMEHYy.

Bua utorosoro
KOHTPOJIAA:

3ayer 3auer 3auer IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HcTopus (mcropusi Poccun, Bceodiiasi ucropusi)»

1 Heab qaucuumiInHbl — GOPMHUPOBAHUE Y CTYJACHTOB 1IETIOCTHOTO MPEACTABICHUS 00
HCTOPUYECKOM TpouuioM Poccuu, ee Mecte BO BCEMUPHO-HCTOPUYECKOM ITPOLECCE.

2 B pe3ysbrare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JIKEeH:

Obnadams CIeyONMMA KOMIIETEHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

3nams:

— OCHOBHBIE HAIPaBIEHHUs, TPOOJIEMbI 1 METO Il HICTOPUYECKON HAYKH;

— OCHOBHBIC 3Tanbl M KIIOUYEBBIE COOBITHA ucTOopun Poccum m Mupa; 0coOEHHOCTH
Pa3BUTHS POCCHUHCKOTO TOCYIapCTBa, BBIAAIONIMXCS JESTENIed OTEYECTBEHHOW M BceoOmein
HCTOPHH.

Ymems:

— COOTHOCUTH OOIIME HUCTOPUYECKHUE TMPOIECChI M OTACIbHbIC (DAKTHI, BBISBIATH
CYIIIECTBEHHBIC YEPThl HCTOPUYECKHUX TMPOIECCOB, SBICHUM H COOBITHH; aHaIU3HPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

— ¢opmMynupoBaTh M apPryMEHTUPOBAHO OTCTAaWBAaTh COOCTBEHHYIO TIO3UIIMIO TIO
pa3IUYHBIM TIPOOIeMaM UCTOPHUH.

Braoemy:

— TMpeacTaBiIeHUsAMH 00 HCTOPHUU KaK Hayke, €€ MEeCTe B CHCTEME T'yMaHUTapHOTO
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3HAHUS;
— MIPEICTABJICHUSIMU 00 OCHOBHBIX dTanax B UICTOPUH YEJIOBEUECTBA U UX XPOHOJIOTUH,
— KaTeropUaIbHO-MIOHATHIHBIM anmnapaToM W3y4aeMOu JUCIUIUIAHBL;
— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paspen 1. Hcropus B cucreMe COUMAJIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO0JIOTMH HCTOpUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHSI IOCYJapCTBEHHOCTH B
Poccum 1o cpaBHeHHIO ¢ eBpOIeiicKMMH paHHecpeIHeBeKOBbIMHU IOCy1apCTBaMH.

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopum B
no3HaHuu npouuioro. CymHocTh, (opmbl, (QyHKUMH ucTOpHuYeckoro 3HaHus. I[lonstue
HUCTOPUYECKOTO MCTOYHUKA, KJIaccU(UKALMsS HUCTOpUYECKMX HCTOYHMKOB. Mctopus Poccum —
HEOTbEeMJIEMas 4aCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutuueckass peBomonus. CouuanbHblii  cTpoil. Pasnoxenue
nepBoObITHOM oOmumHbL. [uBunuzanuu Jpesnero Boctoka. ['ocynapcta antuunoctu. Hapobt
U JpeBHeMIIne rocynapcTa Ha Tepputopun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusie (GOpPMbI  COLMAIBHONM  OpraHu3alMyl  €BPONEHCKUX HAapoJOB B
JOTOCY/IapCTBEHHBIN NEepUOJ. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TI'OCYAApPCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBHO-TIIOJIUTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHICKOM
rocyfgapctBeHHOCTH. Hawano poccuiickoil rocynapcrBeHHOCTH. Kuesckas Pyce. I[lpunstue
xpuctnancrBa. Pycckne 3emnm B XII — XIII BB. MoHroso-ratapckoe Hamectsue Ha Pyceh.
DKclaHcus B 3alajiHble U CeBEpO-3ala/iHble pycckue 3eMild. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbs BO BCEMHpPHO-UCTOpUYecKoM mpouecce. CkiaaplBaHHE OCHOB
HallMOHAJBHBIX TocynapcTB B 3anagHoit EBpomne. ObpazoBanue Poccuiickoro rocymapcTsa, €ro
HUCTOPUYECKOE 3HAUCHUE.

Poccuss 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npenacraBuTenbHO MoHapxuu B EBpone um Poccuu. Hawamo XVII Beka — smoxa BceoOiero
eBporeickoro kpusuca. CHHXpOHHOCTbh KPHU3HCHBIX CUTyallUd B pasHbIX cTpaHax. «CMyTHoe
BpeMsi» B Poccum.

I'enesuc kanuramusma. Ero gopmbl U cocyiiecTBoBaHuE ¢ 3jeMeHTaMH (eojanu3ma.
OcoOenHocT pa3nuyHbIX pernoHoB EBpombl. dopmupoBanue MupoBoro peiHka. [logbem
MaHy(QaKTypHOro npou3BoacTBa. POpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccuun. «Btopoe msnanue» kpenocrHuuectBa — CoOopHoe
yinoxeHue 1649 r. u ropuauiyeckoe opopmMiIeHHE KpernocTHOro npasa. Cexymaspusalus pyccKou
KYJIbTYPBI.

Paspnen 2. Or HoBoro k Hoselimemy Bpemenu. Poccuiickas umnepusi B XVIII-
Hayaje XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEPHM3alMM W IMPOCBELICHUS.
Pedpopmbr Ilerpa | kak mepBas mONBITKA MOJEPHHU3ALMM CTpPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umnepun. OCHOBHBIE HAINpaBICHUS «EBPOIEU3ALMU» CTPAHBI.
DBOJIIOIHS COIMANBHONM CTPYKTYphI obOmiectBa. JlanpHeliee pacmmpenne rpanuil Poccuiickoit
UMIIEPHUH.

Uneiiuble u couuanbHO-noquTHueckue uUcToku IIpocBemenus. OCHOBHbBIE YepThI
IIPOCBETUTENBCKOM UIECOJOTHH: YEJIOBEK M IOCYJapCTBO, «ECTECTBEHHOE IIPaBO», TUKA. Mnes
mporpecca Kak TOCIOJCTBYIOIIEE TEUEHHE B OOIMIECTBEHHOW MbICHH. Poccusi B 3moxy
npocaelieHHoro adbcomorusma. Poccus u Espona B XVIII Beke. I3MeHeHust B MeXAyHApOAHOM
1osoxeHnu Poccniickoil uMnepuu.
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Poccus B XIX croneruun. Ilpombinuienssiii nepesopot B EBpone u Poccuu: oOmiee u
ocobenHoe. Baxxnelinue ycnosus nepexona Poccun k uHAyCTpuanibHOMY OOLIECTBY — peIlIeHHE
KpPECTBhSIHCKOTO BOIIpOca u OTpaHUyYEHUe camoJIep>KaBHUs. JlnurenbHOCTD,
HEIOCJIEJ0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kya3Horo pegopmupoBanusi. EBponeiickast
peBomtonust 1848—1849 rr. Utoru, 3HaueHne, HICTOPUIECKUE TTOCIICACTBUSL.

Ponb cyObexTuBHOTO (akTopa B IpeojojeHun oTcraBaHus. Pepopmber XIX Beka, ux
sHayenue. OOmecTBeHHbIe ABMKEHUS B XX Beke.

Poccust u mup Ha pyOexe BEKOB: HEPAaBHOMEPHOCTh U MPOTHUBOPEYMBOCTH PA3BUTHS.
OO11ue UToru poccUiicKoi MoiepHU3aluK K Hadainy XX Beka.

CootHomenue nonutuueckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBus. llepas poccuiickass pepoorms. OOpa3oBaHHE TMOJUTHYECKUX TAPTHIA.
l'ocynapcTBenHas nqyma Hadana XX BeKa Kak IEPBBIA ONBIT POCCHMCKOTO IapiiaMeHTapu3Ma.
CronbimuHckas arpapHas pegopma. IlepBas mupoBas BoiiHa M ywyactue B Hed Poccum.
®eBpanbckas peBoitonus 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTHYECKON KU3HU CTPAHBL.

Pazgen 3. BcemupHo-ucropuuyeckuii mnpoumecc M XX Bek. OT cOBeTcKoro
rocyapcraa k coppemeHHoi Poccun.

dopmupoBaHue M CYIIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkcusm  kak
HJIC0JIOTHYECKAs OCHOBA PEBOJIIONIMOHHBIX MPEe0Opa3oBaHuil U poccuiickue peanuu. [loaroroska
u nobdena OxkTa0pbckoro BoopyxkeHHoro Boccranusi B Ilerporpane. II Bcepoccuiickuit cnesp
CoBeToB M €ro pemeHus. OKOHOMHYECKAas W COIMalbHAs IOJUTHKA OOJbILIEBUKOB.
I'paxxmanckast BoiiHa u mHOCTpaHHas mHTepBeHuusa. Cynp0a u 3Hadenne HOIla. YTBepxkaenue
oJHOMApTUitHON monuTuyeckor cucrteMbl. O6pazoBanme CCCP. Ilonutmyeckas Oopbba B
naprun u rocynapcrse. CCCP B ronel nepBbix nartuieTok (konen 20-x rr. — 30-e rr.).
dopmupoBaHue pexkuMa JU4HOM BiacTu CTajlliHA U KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBI
ynpasieHus: rocynapctBoM. Totamurapusm B EBponie u CCCP: o0miee u ocoOennoe. Baenrnss
nonutuka CCCP B 20-30-e¢ rr. [desarensHocTh Komunrtepua. CCCP Bo BTOpoit MHpPOBOH U
Benukoit OteduectBenHoi BoitHe. Pemrarommii Bkiag Coserckoro Coto3a B pa3rpom dammsma.

H3MeHeHrne COOTHOLIEHUSI CUJI B MUPE TTOCJIE BTOPOl MUPOBOM BOMHBI. Havano «xosionHoun
BOWHBY. «JlokTpuna Tpymsna» u «llman Mapmannay. @opMupoBaHre OUIOJSIPHOTO MHUPA.
B3aumooTHoIEeHUs co cTpaHaMu «HapoaHOU aemMokpaTum». Co3nanue CoBeTa SKOHOMUYECKOM
B3aumoniomomu. Koudnukr ¢ FOrocmaBueit. Opranuzamust CeBepoaTIaHTHUYECKOTO IOTOBOpa
(HATO). Coszmanune Oprammzanuu Bapmasckoro poroopa. Boiina B Kopee. Tpymnoctu
nociieBoeHHoro pasutus CCCP. YxkecToueHHe MOIUTUYECKOTO PEXUMa U HJIEOJOTUYECKOTO
KoHTpoJs. llonmbiTku oOHOBIEHMS «rocymapcTBeHHOro comuanusma». XX cwve3n KIICC u
ocyxaeHue KynbTa IndHocTd Cranuna. «OTTenens» B TyXOBHOU cdepe.

OkoHomuueckue pedopmMbl cepeauHbl 60-X ToJl0B, HPUYUHBI KX HE3aBEPILIEHHOCTH.
«l"ocynapctBo OnaromeHctBusi». IV u V Pecnybnmka Bo ®pannuu. O6pazoBanue u Pazsutue
OPI'. «OkoHomHueckoe uyno» fAnonuu. Pacnmaa xonoHuanbHOM cuctembl. HeokoHcepBaTu3M
Benuko6puranuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIIeHUH B coBeTCKOM oOmiectBe B 70-¢ — cepenune 80-X roJoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conpanuzma». Buemnsas nonurtuka CCCP
B KoHIIe 60-X Hayane 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKTyHAPOHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, 1I€JH, 3a/1a41, OCHOBHBIE 3Tanbl, pe3yinbrarsl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBieHHEe HOBOM poccuiickoil rocynapctBeHHocTH (¢ 1991- mo Hacrosimiee Bpewmsi).
JlubepanbHass KOHLEMIUS POCCUHCKUX pedopM: Nepexol K PbIHKY, (opMUpoBaHUE
rpaKJaHcKoro ooOmiecTBa U NIpaBoBoro rocyaapcrBa. «lllokoBas Tepamus» SKOHOMHYECKUX
pebopm B Hauane 90-x TrTomoB. Koucturymus Poccuiickoit  ®enmeparuu  1993r.
MexHauuoHanbHble oTHoUIeHUs. [lonuTuyeckue maptuu M oOILIeCTBEHHBIE ABMXKEHUs Poccuu
Ha coBpeMeHHOM oJtamne. Poccus Ha nyrtu MonaepHuzauuu. Poccus B cucteme MHUpPOBOit
SKOHOMMKHU U MEXAYHApOIHbIX CBsi3eil. HoBbIE reonoimTuieckoe peaiud B MUPE U UX BIMSIHHUE
Ha BHEIIHIO NMOJMTHKY Poccuiickoit denepanun.
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4 O0beM yueOHOM TMCUMILINHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B opMe NPAKTHYECKOil MOATO0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B popme NpaKTUYEeCKO NOATOTOBKHU (npu Haiuyuu) - - -
[Tpaxtnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B (popme NpaKTUUECKOW NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonTakTHas camocrosiTenbHas padoTa
(AmmK uz VII ons 3au / 3au c oy.) 17
CamMocTosATenpHOE N3YUCHUE PA3/IeTIOB TUCIUTLIINHBI (U1u Opyeue ’ 60 45
8UObL CAMOCIOAMENILHOU pabomvl)
Buja kouTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpaBoBeneHue»

1 Leap AucHunIMHbI — OBJIAJICHUE OCHOBAMH TPABOBBIX 3HAHUH; (POpMUPOBAHNE OCHOB
MPaBOBOM KYJIbTYpPbl U MPABOMEPHOIO MOBEAECHHUS I'PaXKJaHUHA CTPAHBI.

2 B pesyabrare n3y4eHHs JMCHUUILIMHbI 00y4YalOIMICH J0JI2KEeH:

OO6usamate CaeAyIOMMUMH KOMITETEHIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS

VK-11.1, VK-11.2, VK-11.3, OlIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3nams:

— OCHOBBI POCCHICKOW NpPaBOBOM CHUCTEMBI M POCCHICKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHU3aIMK U (PYHKIIMOHUPOBAHMS CY/IEOHBIX M WHBIX TPABONIPUMEHUTEIBHBIX U
MPaBOOXPAHUTEIIbHBIX OPraHOB;
— TMpaBOBBIE W HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccruoHaabHOM
NEATEIIbHOCTH;
— IMPABOBbIE HOPMBI, PETYIUPYIOLNIME OTHOUIEHHWE 4YEJIOBEKa K YEJIOBEKY,
00LIECTBY, OKPYKaIOLEH Cpeie;
mpaBa U 00s13aHHOCTHU TPAXKIAHUHA;
OCHOBBI TPYJIOBOTO 3aKOHOIaTEIbCTBA;
OCHOBBI XO3CTBEHHOT'O IIPaBa;
OCHOBHBIE HAIIPABJICHHS AHTUKOPPYINIIMOHHON IeATEIbHOCTH B PO
Ymemo:

— HCHOJIb30BaTh ATUYECKUE W TMPABOBBIE HOPMBI, PETYIUPYIOLIME OTHOIIEHUE
YeJloBEeKa K 4YeJIOBEKY, OOIIECTBY, OKpYXalolle cpene, MCIOoiIb30BaTh MpaBa U CBOOObI
YeJIOBEKa U TPaKIaHWHA TIPH pa3pabOTKe COIMATBHBIX MPOEKTOB;

— HCHOJIb30BaTh M COCTAaBJATh HOPMATUBHBIE M  IPABOBBIE JOKYMEHTHI,
OTHOCSIIHECS K MPOGECCHOHATHHON NIEATETLHOCTH, TIPEANPUHUMATh HEOOXOTUMBIE MEPHI
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K BOCCTAHOBJICHHMIO HaPYIIEHHBIX IIPaB;
— peanu30BbIBaTh IIpaBa U CBOOOIbI UETIOBEKA U IpaKJaHUHA B Pa3IMYHbIX chepax
KU3HEACITEIBHOCTH.

Braoemy:
— HaBBIKaMU MPUMEHEHUS 3aKOHOIATeNILCTBA MPH PEIICHUH MPAKTUICCKHUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3zoen 1. Ocnoswvt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpHM TOCYIApCTBA

1.2 OcHOBBI T€OpUU TpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1 OcHOBBI KOHCTUTYLIHOHHOTO MpaBa

2.2 OCHOBBI aIMMHUCTPATUBHOIO IIpaBa

2.3 OCHOBBI YrOJIOBHOTO ITpaBa

2.4 Koppynuus Kak colpaibHOE U MPAaBOBOE SBJIEHUE B COBPEMEHHOM OOLIECTBE

2.5 OCHOBBI KOJIOTUYECKOTO NpaBa

2.6 HopmaTuBHOE mpaBOBOE peryaupoBaHue 3amuThl nHGopmaiuu. [IpaBoBbie OCHOBBI
3aIIMTHI TOCYIaPCTBEHHOM TalHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. 'paxganckoe MpaBo: OCHOBHBIE TIOJIOKEHUSI 00IIEH YaCTH.

3.2. ABTOpCcKO€ ¥ TAaTeHTHOE TMpaBO W  IMpaBoBas  3allUTa  Pe3yJbTaToB
WHTEJUICKTYJIbHOM.

3.3. OcHOBBI X03UCTBEHHOTO (IIPEANPUHUMATEIHCKOTO0) MpaBa.

3.4. OcHOBBI CEMEMHOTO TpaBa

3.5. OcHOBBI TPYJOBOTO MpaBa

Pazoen 4. Ocobennocmu npasosozo pe2ynuposanus NPpopeccuoHarbHOU 0essmeIbHOCMU 6
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcHOBBI  HamMOHAIbHOW  OE30MaCHOCTH, TOCYJAPCTBEHHOW  TOJUTHKH |
3aKOHOJATENIBCTBO B 00J1acTH oOecreueHus AAepHoOi U painalliOHHONW O€301MaCHOCTH.

4.2 OcoOeHHOCTH TPABOBOTO PETYIUPOBAHUS TpyAa paOOTHUKOB XHMHUYECKOU
MPOMBIIICHHOCTH.

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

OO611ee KOJIMYECTBO pa3aeiioB 4.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIIJIMHBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtnueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi paboTa 2,1 76 57
KoHTakTHas camocrosiTesibHas paboTa 0,2 0,15

2,1
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 75,8 | 56,85
Bua konTpoJs: 3auer

AHHOTALIMUSA
padoueii mporpaMMbl JUCUMILTHHBI «Duitocopusn»
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1. Heab mucuuniauubl «dunocopus» — chopMuUpoBaTh y CTYIAEHTOB KOMIUIEKCHOE
MIPEJICTABICHUE O POJIM U MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COI[MAIBHBIX H
€CTECTBEHHBIX HayK, IO3HAKOMHUTb UX C OCHOBaMHU (HIOCOPCKOro 3HaHUS, HEOOXOUMBIMU AJIs1
pelIeHNs TEOPETUUECKUX U MPAKTUYECKUX 3a/1ad.

2. B pesyabTaTe H3y4eHHUs JMCUMIINHBI 00y4aloMiics J0JI5KeH:

Ob6nagath CleayIOIUMH KOMIETECHIMSIMU M HMHAMKATOpaMu UX JocTwkeHus: YK-5.4,
VYK-5.5, YK-5.8, YK-5.9, YK-5.14.

3HaTh: OCHOBHOE COJIEp’)KaHUWE€ TJIAaBHBIX (QMIOCOPCKUX IIKOJI U HallpaBlICHUH,
MIpe/ICTaBUTENEeH 3TUX ULIKOJ, CBSI3b M pa3nuuue ux (uiocopCkux HUAeH, CBA3b HCTOPUKO-
(bUI0COPCKUX KOHIEMIUNA C COBPEMEHHBIMU MPOOJIEeMaMH WHIWBHAYAIBHOW U OOIIECTBEHHON
KU3HU;

yMeThb: TIOHMMaTh U  aHAJU3UPOBATh  MHUPOBO33PEHUECKHE,  COLMAIbHBIE U
UHIUBUAyallbHble  MPOOJEMbl  COBPEMEHHOW  JKM3HU; TIPAMOTHO BECTH  JUCKYCCHIO,
aHAJIN3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOI'O B3aHUMOJCHCTBUS, OOYCIOBIEHHBIE pa3Iu4yUeM
TUYECKUX, PEJINTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONHUpascCh Ha HApaOOTAHHBII B HMCTOPUU
¢unocopun Marepual; TNPUMEHSATh IMOJydeHHble (uiaocopckue 3HAHUS K PELICHUI0
npodecCHoHANBHBIX 33/1a4;

BJIAJIeTh: MPEACTaBICHUsAMHU O puocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MeCTe B
CUCTEME T'yMaHUTapHOIO 3HaHMs; OCHOBaMHM (PMIOCOPCKOTO MBIIUIEHHUS; KaTeropuaibHbIM
anmnapaToM M3y4yaeMoM JUCUUIUIMHBI, (PUI0COPCKUMU METOJAAMH aHAJIM3a PA3IMYHBIX MPOOIeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl I BBIPAOOTKM CHCTEMHOTO, LIEJOCTHOTO B3IUIsa Ha
NEUCTBUTENBHOCTh U MECTO XMMHH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. Kpartkoe cogep:xaHue TUCHMILTHHbI

Brenenue. ®unocodus, ee mMpoucxokIeHUE U POJIb B OOIIECTBE.

Paszpnen 1. OcHoBHBIE (uiIocO(PCcKHE HIKOJIBI.

AntnuHas ¢uinocopus (mocokparuku, coductel, Coxpar, [demoxpur, [lnaToH,
ApucroTenb, 3JUIMHUCTHYECKU-pUMCKas ¢uiiocodus). OcHOBHbIE NMPOOIEMBbl CpPEIHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas knaccuueckast ¢unocodust. Pycckas dunocodus XIX —
XX BB. OcHOBbl MapkcucTcko ¢unocopun. OCHOBHBIE HANPABIEHUS COBPEMEHHOM
¢dunocodpun.

Pa3nes 2. @uinocopckue KOHIeNIUU ObITUS U TIO3HAHUS.

[IpoGnema ObiTuss B ucropun ¢unocopuu. IloHATHUS MaTepuanbHOrO M HICAIBHOTO.
OcHoBHbIe (QrtocodCcKre HaAMpaBICHUS: MaTepUaIU3M W ujaeanusM. lIpuHIun riodaabHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHHE MUPA.

KoHuenuuu npoctpancTBa U BpeMeHHU B UCTOPHUH (pusocodrr U HayKu.

[Ipoucxoxaenue coznanus. Posb Tpyna B mpoUCXOKICHUH co3HaHus. Maeanuctuueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mmo3r. Co3HaTenpbHOE U
6ecco3HarenbHoe. Co3HaHue U s3bIK. CO3HAHNUE U CAMOCO3HAHUE.

Konuenuuu rHOCeosoruu B  UCTOPUM  (QUIOCO(PHUM: CEHCyaau3M, pallMOHaIHU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHIIETIHS BPOKIEHHBIX UAEH, aipuopu3M. J(naneKkTuka no3HaHus:
YyBCTBEHHOE U paloHagbHOE. OCHOBHbBIE TEOPUU UCTHUHBI.

Paspnen 3. IIpodJiembl yesioBeka B puaocopuu.

Yenosek kak npeamMer guiiocodcekoro ananusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJloBEeKa: IPHUPOJHbIE W COLMAlbHBbIE YCIOBUS aHTpomocoluoreHe3a. buosjormueckoe u
colManbpHOE B yesoBeke. UHIMBUA, UHAUBUAYAIBHOCTD, TIUYHOCTD.

CMbICH KU3HU M NIpeAHa3HaueHue udenoBeka. JKusHb, cMepTh, OeccMmepTue. [[BrkeHue
HEHaCWIHs, €ro poJib B coBpeMeHHOW xu3Hu. llenn wu wnennocru. CBoOoma BoiMM U
OTBETCTBEHHOCTH JINYHOCTU. HpaBCTBEHHBIE, PEIMTHO3HBIE, 3CTETUYECKUE LIEHHOCTH.

Paznen 4. ®usnocodus ucropumn U od1IeCTBA
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YenoBek B CHUCTEME COLHAILHBIX CBs3ed. JInudgoctr ©W  Maccel, cBoOOJa H
HeoOxomuMocTh. Pumocodus uctopuu: (GHopMarMoHHAS W [UBUIM3ANMOHHAS KOHIICTIIIUHU
ucropuyeckoro paszputus. [Iporpeccucrckue u HUKIMYECKHE MoJAeAH pa3BuTHs. [oOanbHbIE
npo0ieMbl coBpeMeHHOocTU. KoHlenys ycToiurBOro pa3BUTUs U CIIEHaApUU OyayILero.

ObmectBo u ero crpykrypa. CouuanbHas, MNOJUTHYECKas M JTyXOBHas cdepbl
obmectBa. Konnenuuu rocynapctsa B uctopuu ¢punocodcekoit Mpiciu. ['paxkganckoe 0011ecTBo
1 IIPaBOBOE TOCYIapCTBO.

Paspnen 5. @uiocodpckue npodaeMbl XUMHU M XUMHYECKON TEXHOJIOIMH

Hayuynoe u BHeHayuHoe 3HaHHe. CTpyKTypa Hay4HOrO 3HaHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBositolnM ¥ CMEHa THUIIOB pauuoHalIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Hayku UM TexXHUKU. ColMayibHbIE MOCJIEACTBUS HAYYHO-
TEXHUYECKOTO Tporpecca. ITHYECKHE M IKOJOTHMUECKHE HWMIEPAaTHBBl Pa3BUTHS HAYKH U
TEXHUKH.

MecTo XMMHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAas MpoOiieMa XUMUHU KaK HAYKH U
npousBojacTBa. llenn wu  3amaunm  xumudeckol  texHosorumu. Cnenupuka  XUMHKO-
TEXHOJIOTHYECKOIr0 3HaHUS: PYHAaMEHTaIbHOE U MPUKIIAIHOE, IMIIMPUIECKOE U TEOPETUUECKOE.

4. O0beM yueOHOH TUCHUILIUHBI

Bupl yueOHOM paboThI 3E Akan. 4. Acrtp. u.

OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHBIE 3aHATHS 1,33 48,4 36,3
Jlekmum: 0,89 32 24
[IpakTHyeckue 3aHATHS: 0,44 16 12
CamocrosiTejbHas padora: 1,67 60 45
CaMOCTOSATETPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 1,67 60 45
Bua konTpoas: JK3aMeH

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHas aTTeCTalus 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«OCHOBBI IKOHOMMKH H yIIPABJIEHUS MIPOU3BOJICTBOM»

1 Heap AUCHMIVIMHBI — TIOJYyYEHME CHUCTEMbl 3HAaHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHHUS  MPOMBINIJIEHHOTO  TMPOMW3BOJICTBA B CHCTEME
HallMOHAJFHON JKOHOMHKH, (OPMHUPOBAHHE HKOHOMHUYECKOTO MBIIIJICHUS W HCIOJIb30BaHUE
MOJIYYCHHBIX 3HAHUM B MMPAKTUYECKOU ESITEIBHOCTH.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JIKEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX JTOCTHKCHUS:

VK-10.1; VK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3,6, OIIK-
3.7;

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

3namo:

- OCHOBBI ’KOHOMHUYECKOH KYJbTYPHI, B TOM YHCJI€ (PMHAHCOBOM rPaMOTHOCTH;
- OCHOBBI POCCUICKOW MPABOBOM CUCTEMBI U POCCHICKOTO 3aKOHOAATENBCTBA, IIPABOBBIE U

HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe MpodhecCHOHATLHOM IeATeTbHOCTH;

- MPAaBOBBIC HOPMBI, PETYIMPYIOIIHE OTHOIIIEHUE YETOBEKa K YEJIOBEKY, OOIIECTRY,

OKPYKAIOIIEH CpeJIE;

- OCHOBHBIE KaT€rOpUH U 3aKOHbI SJKOHOMHKH;
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- OCHOBBI SKOHOMUYECKOH JIEATEIHHOCTU MPEIIPUSITHS, €T0 CTPYKTYPY U OTPACIICBYIO
cnenuuKy; KiIacCuPUKAIMIO MPEANPHUATHI 0 IPABOBOMY CTaTYCY;

- COZIepKaHUE ITAIIOB Pa3padOTKU OTIEPATUBHBIX TUTAHOB Pa0OTHI IEPBUYHBIX
MTPOU3BO/ICTBEHHBIX TOAPa3/ICIICHUN.
Ymemo:

- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU MIPUHATHN 000CHOBAHHBIX PEIICHUH B
Pa3IMYHBIX 00JIACTSX ACATEIHHOCTH;

- UCTIOJIb30BaTh 3HAHUS OCHOB SKOHOMUKH IPHY PEIICHUH MPOU3BOICTBCHHBIX 33]1aY;

- OCHOBaMH XO3SMCTBEHHOTO U YKOJIOTHYECKOTO MPABA;

- IPOBOJUTH TEXHUKO-3KOHOMHUUYECKHI aHAIN3 NH)KCHEPHBIX PEIICHUN.
Bnaoemw:

- HaBBIKaMH BHIOOpA SKOHOMUYECKH 00OOCHOBAHHBIX PEIICHUN B PA3JIMYHBIX 00JIACTIX
JKH3HEICATECIILHOCTH;

- METOJIaMH Pa3pabOTKX MPOU3BOACTBEHHBIX ITPOTPAMM U TIJIAHOBBIX 3aJJaHUN IS
MIEPBUYHBIX MPOU3BOJICTBEHHBIX MO IPa3/ICICHU;

- HaBBIKaMH BHIOOpA SKOHOMUYECKA 0OOCHOBAHHBIX PEIICHUH C y4ETOM UMEIOIIUXCS
OTpaHUYECHUN.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DxoHOMUYECKHE MOTPEOHOCTH, Osiara U pecypchl. DKOHOMHUYECKHE CUCTEMBI U
ux  cymHocTb.  OOIIeCTBEHHOE€  MPOM3BOACTBO M 3KOHOMHYECKHE  OTHOIICHHS.
[IpousBocTBEHHBIE  BO3MOKHOCTH ~ OOIIEeCTBA HW  JKOHOMHYECKHW  BbIOOp.  KpuBas
MIPOM3BOJICTBEHHBIX BO3MOKHOCTEH. 3aKOH YObIBaroIleW MpeneinbHOW MOJe3HOCTH. Tumsl u
MOJENU HKOHOMUYECKUX CHUCTEM. OJEMEHT 53KOHOMUYECKOW cHucTeMbl. TpaauluoHHAas
sKOHOMMUecKas cuctema. CoOOCTBEHHOCTh: (DOPMBI U IyTHU UX NPeoOpa30BaHUS.

Tewma 2: PoiHOYHBINA MeXaHU3M crpoca U npeanokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKYpeHUIUU. ToBapHbIM (PBIHOYHBIM) THUN OOLIECTBEHHOTO Mpou3BoAcTBa. CyIIHOCTH U
YCIIOBUS BO3HUKHOBEHHS PbIHKA. BUIbI PHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap U ero
cBoiictBa. Cripoc U npeuioxkeHre Ha pbiHKe. [IoHATHE «3MacCTUYHOCTEY». DIACTUUHOCTH CIIpOca
U TpeJIoKEeHUs, ToueyHas U jyroBass. CoBeplleHHas M HECOBEPIIECHHAs KOHKYPEHIIMH.
Mounononus. Makcumuzanus npuOblid MOHONOJUCTOM. OUronous.

Tema 3: [lonsiTHE HAUMOHAIBHOW OSKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMHYECKHE
nokaszarenu. [IOHATHS COBOKYIHOIO CIpoca W COBOKYIHOTO MpenaoeHus, (aKTopsbl,
BIMSIONINE HAa WX u3MeHeHus. [loTpebneHuss u cOepekeHus. IKOHOMUUYECKHI KpyrooOopoT.
[IpousBoacTBo, 0OMeH u pacupeneneHue. [lorpediaenue, cOepekeHUe, UHBECTUIIMU TOBAPOB H
YCIIYT.

Tewma 4: ®unancoBas cucreMa U (prHaHCOBas MOJUTUKA oOiecTBa. ['oCyaapcTBEHHBII
OIODKET W rOCyIapCTBEHHBIN noJr. Hamoru u HasioroBasi cuctema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tema 5: [lpeanpusarue kak CyOBEKT PHIHOYHOTO XO3SIMCTBA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTM HUX IMposABIIEHUS Ha mnpeanpusatud. Ponp cnenpanucra XUMHYECKON
npoMmblnieHHocTu. Ilpennpusitue B cucreMe pblHOYHOM 3KoHOMHKHU. Ilpenmpustue — Kak
CyOBEKT ©  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIHHOCTH. 3aKOHOJATeNnbHas  0aza
MpeaNPUHUMATENbCKON AedaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThI, pErJaMEHTHPYIOIINE
NeSITeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIBCKOM
NESITeIbHOCTH U KPUTEPUH UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHEIIHSSI 1 BHYTPEHHSS cpena
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojacTBa. CblpbeBass U TOIUIMBHO-
sHepreTuyeckas 0aza XUMHUYECKMX MNpoM3BOACTB. IIpom3BojacTBeHHass mporpamma U
MIPOM3BOJICTBEHHAs! MOIHOCTh Ipeanpusitus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKLIUH.
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DKOHOMHYECKOE€  OOOCHOBaHME BBIOOpa ChIphI W TOIUIMBA.  PecypcocOepekeHue.
AnbTepHaTUBHBIE HCTOUHUK ChIpbsl U SHepruu. Opranusanus CKJIaJacKoro Xo3sucTaa.

Tema 7: MaTeprabHO-TEXHUYECKUE pecypcesl MPEAIPHUATHS. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEIIPUATUNA: TIOHATUE, KIACCU(PHUKAIUSI U CTPYKTYpA.
[lonsiTie U CTPyKTypa OCHOBHBIX cpeAcTB. OIIEHKa OCHOBHBIX CpPEICTB. MeETOIbl OLIEHKU
OCHOBHBIX QoHJ0B. [lokazaTenu ucnonb30BaHMUsI OCHOBHBIX MTPOU3BOJCTBEHHBIX (hoHm0B. M3HOC
U aMopTH3alus OCHOBHBIX (oHJI0B. OneHka 3((EKTUBHOCTH HCIOIb30BAaHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHI0B. BOCHpon3BOoACTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeicTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTpyKTypa. Mctounuku dpopmupoBanus 000pOTHBIX CPEACTB.
O6opaunBaeMOCTh OOOPOTHBIX CpeACTB. MarepuaibHble 3amacbl Ha  IPEIIPUSTHH.
Onpenenenre NOTPeOHOCTU B 0OOPOTHBIX CPEJICTBAX.

Tema 8: TpynoBsle pecypcsl npennpusitus. llepcoHan npeanpusaTus U ero CTpyKTypa.
OCHOBBI OpraHu3alMy Tpyaa Ha HNpeanpusaTHu. (PPEeKTUBHOCTh MCHOJB30BaHUS IEpCcoHala U
pabouero BpemeHu. [IpomsBoauTensHOCTh Tpyda W oruiata Tpyaa. OpraHuzaius 3apaboTHOM
wiatel Ha npeanpusTui. CoctaB M CTPYKTypa IMPOMBIIIJIEHHO-IIPOU3BOACTBEHHOIO M€PCOHAA.
[Ipou3BOAMTENBHOCTH TPYyZa: MOHATHUE, MOKA3aTEIU U METOJbl u3MepeHus. UuauBuayansHas u
oOlIecTBEeHHAsl ~ MPOU3BOJAUTENBHOCTh  TpyJda. PesepBl U (akTopbl  IMOBBILIECHUS
MIPOU3BOIUTENBHOCTH Tpyaa. @OpMbl, CUCTEMBI U pa3Mep OIUIAThI TPy/a Ha MPEANPUATUH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHM I AHAJIM3 MH/KCHEPHBIX pPelleHUH

Tema 9: Jloxoasl 1 pacXxopl Ha IPOU3BOACTBO, ¥ PEATU3ALNIO TPOAYKIIUH IPEIITPUATHSA.
WN3nepxku mpow3BOACTBA TPOAYKIHH (Ce0ECTOMMOCTB), MPHOBLIL, PEHTAO0ETBHOCTh |
ueHooOpasoBanue. Ilonstue 3arpaTbl Ha MNPOU3BOJACTBO M pealM3alUI0  HPOAYKLIUU
(cebectoumocts). Buasl u 3Hauenue kiaccuukauuu 3artpar. CTpykTypa 3arparT Ha
MIPOM3BOJICTBO M peaM3alMi0 NPOAYKUUU. TEeXHHKO-dIKOHOMUYECKUN aHajIu3 HHKEHEPHBIX
pemenuit. OCOOEGHHOCTH pacyeTa 3aTpaT Ha MPOW3BOJACTBO W peATU3ANMI0 MPOAYKIIHMH B
KOMILJIEKCHBIX Tpou3BojcTBaXx. (OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IIPOU3BOJCTBO
nponykuuu. Jloxonsl npeanpusitus. [lonstue npuObu M A0XoJda HPENNpPHUITHS, METOAbl UX
pacuera. PentalenbHOCTh, €€ BUIObl U METOAbl pacuera. IlyTw mMOBbIIEHUS NPUOBLTU U
peHTa0eIbHOCTH Ha PEAIPUITUSX.

Tewma 10: LlenooOpa3zoBanue u 1ieHOBas moiuTuka. lleHa Ha MPOAYKUMIO M HPHUHLIUIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LEeHbl, cucTema 1ieH. B3auMoCBsI3U 1IeH U U3JIepiKEK.
IlenoBas nonutHka. PazpaboTka 11eHOBOI cTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILIECHUSA NpEANPUITHI 51 cucrema
Hanoroo6noxxkenus. llonarue, coctaB u CTpykTypa (uHaHCcOB mnpeanpuatus. I[lpuHuumns
Hajoroo6soxxenusa. Hanorum u miartexu, ycTaHOBJIEHHbIE 3aKOHOJATENIbCTBOM: BU[bI, CTaBKH,
00BEKThI HAJIOTOO0JIOKEHUSI U CPOKHU YIIIAThl HAjlora B OKOJIKET.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Bupa yyeOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIJIMHbI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTeJibHAs padoTa 2,10 75,6 56,7
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,10
CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 73,6 56,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConnajabHO-IICUX0JIOTHYeCKHE OCHOBBI PA3BUTHS JIHYHOCTH

1 Heab auCHUIIMHBI — (QOPMHUPOBAHUE COLMAIBHO OTBETCTBEHHOM JIMUHOCTH,
CIOCOOHOM K caMOOpraHu3alliy U Pa3BUTHIO, YMEIOIIEH BBICTPAaWBATh U PEaIU30BbIBATH CBOIO
KU3HEHHYIO CTpaTervio, CIOCOOHOW YIpaBisTh CBOMM BpPEMEHEM B HOBBIX COIMAJIBbHBIX
peayiusax, B YCIOBUSAX HENPEPHIBHOIO OOpa30BaHUs, YMEIOUIEH OCYIIECTBIATh COLUAIBHOE
B3aMMOJICHICTBHE U PEANIM30BBIBATh CBOIO POJIb B KOMAH/IE.

2 B pesyabrare H3y4eHHUs JMCUHUIIIMHBI 00y4aI0IMICH T0J7KeH

Ob6naaath ciaenyrOmUMH KOMIIETEHIUAMU U UHIUKATOPaMH UX JTOCTHKEHUS:

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

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

3nams:

— CYIIHOCTb Ipo0JieM OpraHu3aluy U CaMOOpraHU3aluy JUYHOCTH, €€ OBEACHUS B
IpyMIe B yCIOBUSAX COBPEMEHHOT0 O0IIecTBa U HENIPEPHIBHOTO 00pa30BaHus;

— METOJbl CAMOOPraHU3alMU U PA3BUTHUS JMYHOCTH, BBICTPAUBAHUS U PEAIU3ALUU
TPACKTOPUU CaMOPA3BUTHS, BBIPAOOTKU II€JIENIOIATaHUsl M MOTHUBALMOHHBIX YCTaHOBOK,
pa3BUTHSI KOMMYHUKATUBHBIX CIIOCOOHOCTEN U NIOBE/IEHUS B IPYIIIE;

— OOmyl0 KOHLENUHIO TEXHOJOTMM OpraHu3allii BPEMEHM U  IOBBIIICHUS
3¢ PEKTUBHOCTH €T0 UCTIOIB30BAHNUS;

— METOJUKU M3YYEHMS COLUAIbHO-TICUXOJOTUYECKUX SIBICHUM B cepe yrnpaBieHus
Y CaMOYIIPABJIEHUS JTUYHOCTH, TPYIIIIbI, OPTaHU3ALIHUH.

Ymemo:

— INUIAHUPOBATHh U peIIaTh 3aja4u JTUYHOCTHOTO U HpO(i)GCCI/IOHaJ'II)HOFO Pa3sBUTHUA,
— AQHAJIM3UPOBATH CBOM BO3MOXHOCTH W OTI'paHUYCHHUA, HUCIOJIB30BATb MECTOABI
CaMOIANAarHoCTUKH, CaMOIIO3HAaHUA, CaMOPCTYJIAIMU U CaMOBOCIIMTAHUA

— YCTAaHaBJIUBATH c KOJIJIEraMH (OTHOTPYIITHUKAMM ) OTHOILICHMUS,
xapakrepusyroiuecs 3¢p(HEeKTUBHBIM YPOBHEM OOILIEHUS;
— TBOPYECKHM TPUMEHSATH B PEHICHUU TNPAKTUYECKUX 3alad HHCTPYMEHTHI

TEXHOJIOTUI OpPraHu3aluy BPEMEHHU U NOBBIIICHUS 3P PEKTUBHOCTU €r0 UCIOJIb30BAHMSL.

Braoemy:

— COUHMAIbHBIMU M TICUXOJIOTMYECKUMHU TEXHOJIOTUSAMM CaMOOpPraHW3alud U Pa3BUTUS
JMYHOCTH, BBICTPAUBAHMSI U Pealn3allii TPAeKTOPUU CaMOPa3BUTHS;

— MHCTPYMEHTaMH ONTHUMH3ALMU HCIIOJIb30BaHMUsS BPEMEHH, HAaBbIKAMU IJIAHUPOBAHUS
JMYHOTO U y4eOHOr0 BPEMEHH, HaBBIKAMHU CaM00Opa30BaHuUs;

— TEOPETUYECKUMU M NPAKTHUECKHMU HaBBIKAMHM MPEIYNPEKJIECHUS M pa3pelieHHs
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(JIMKTOB;

— crnoco0aMy MOTHBALMU YJIEHOB KOJUIEKTHBA K JIMYHOCTHOMY M NMPO(ECCHOHATBHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMHM K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaHje, pe(IeKCHMu CBOEro
MoBEeACHUA U JIMJACPCKUMHA Ka4YC€CTBaAMMU.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

Pazoen 1. Obwecmeso. nogvie yciosus u haxmopuvl pazeumus AIU4HOCMU

1.3 CoBpemeHHOE O0OIECTBO B yCIOBUSX IJIo0ain3aluy U HHGOpMaTU3alUu.

1.4 CoumanbHbIE TTPOIIECCHI

1.5 MHCTUTYTHI colManu3auuu JUYHOCTH

1.6 Uncturyr obpazoBanus

1.7 CoumanbHasi 3HAYUMOCTH TIPOdeccum.

1.8 «Mos npodeccus B COBpEMEHHOM POCCHIICKOM OOIIIECTBE»

Paszoen 2. Jluunocme. COI/;Ma]leble U ncuxojiocudecKkue mexHojaocuu camoopeanusayuu u
camopaseumus
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2.7 IlcuxoJiorus JMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS TUYHOCTH

2.9 CamoopraHuzanus U caMopeanu3alus JHIYHOCTH

2.10JInyHOCTB B CUCTEME HENIPEPHIBHOTO 00pa30BaHuUs

2.111lenenosaranue B JMYHOCTHOM M IpodeccuoHanbHOM pa3BUTUU. llpakTukym
«ITocTpoenue Kapbepb».

Paszoen 3. I'pynna. Coyuanvhule u ncuxonocuieckue mexHoio2uu 2pynno8o20 nogeoeHus
u 1udepcmaa

3.6. Komextus u ero popmupoBanue. [Ipaktukym «llcuxomorus oOmieHus»

3.7.Ctunin  pykoBoactBa u juuepctBa. Ilpaktukym  «KomanmooOpa3zoBaHue.
JlunepctBo»

3.8. IlpakTukym «YmpaBiaeHue KOHPIUKTHBIME CUTYAIlUSIMH B KOJUICKTHBE)

3.9. IlpakTukyMm «MOTHBBI JINUHOCTHOTO POCTa»

3.10. CouuanbHO-IICUXOJOTMYECKOE  O0O€ClieYeHHe  YIpaBICHHUS  KOJJICKTUBOM.
[IpaxTukym «VckyccTBO yrnpaBisiTe co00i»

OO61Iee KOJIMYECTBO Pa3eiioB 3.

4 O0beM yueOHOM AU CHUIIIMHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 2 72 54
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas padoTa 0,2 0,15

1,11
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B JUCHUIIIMHbI 398 | 29,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«O01mas 1 HeopraHu4vecKkass XM MU

1 Heanr aucHuUmIMHbI — TpHOOpPETEHHWE 3HAHMW W KOMIICTCHIUH, (HOPMHUPOBAHHE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMHH M XUMUH JIEMEHTOB.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAKOMIACS JOJIKEH:

Obaaoams crneayoluMy KOMIETEHIMSAMH U UHAUKaTopamu ux poctikenus: OIIK-1.1;
OIIK-1.5; OIIK-1.9.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUH XMMHYECKOW CBS3U B COCIMHEHUAX Pa3HBIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCHPOBAHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUSI XMMHYECKHUX IMPOLECCOB M XapaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPIUHAIIMOHHBIX COEAUHEHUIA;

— MOJy4YECHHUE, XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAaHUYECKUX BEIIECTB.

Ymemo:

— BBINOJHIATh OCHOBHBIE XUMHUYECKHE OIEpAlMH, OINPEACIATh TEPMOIUHAMHYECKUE
XapaKTePUCTUKN XUMUYECKUX PEAKIINI U PABHOBECHBIE KOHIIEHTPALIMU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJAMHAMHYECKHE CIPABOYHBIC
TaHHBIC 7151 pEIIeHUs TPOo()eCcCHOHaTbHBIX 3a1a4;
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— TPOTHO3UPOBATH BIMSHHUE PA3JIMYHBIX (PAKTOPOB HA pPaBHOBECHE B XUMHUYECKHX
peaxkuusx.

Braoemy:

— TEOPETUYECKMMM METOJAaMU ONHCAHMSI CTPOEHUS M CBOICTB MPOCTBIX MU CIIOKHBIX
BEILECTB HA OCHOBE 3JIEKTPOHHOIO CTPOEHHUS HUX aTOMOB U IOJIOKEHHS B MEPUOAUYECKOM
CUCTEME XMMHUYECKHUX 3JIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOI JJabOpaToOpHH;

— DKCHEPUMEHTAJbHBIMU METOJAMU OIPENENICHUs HEKOTOPbIX (PUIMKO-XMMHUECKUX
CBOMCTB HEOPraHUYECKUX COETMHEHUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBBIE CBOICTBA MaTepHaIBHBIX OO0BEKTOB. YpaBHeHue nae¢ bpoinsa. CooTHomeHue
HeonpeneneHHocrei ['eiizendepra. [lonstue o kBaHTOBOM MexaHuke u ypaBHeHuu lpeaunrepa.

1.2 [lepnoanuecKkuil 3aKOH U EPUOANYECKAs CUCTEMA.

CoBpemenHast (hopMyJIMpOBKa MEepUOIMYecKoro 3akoHa. [lepuonnyeckas cucrema U €e CBA3b CO
CTPOEHHEM aTOMOB. 3aIl0JIHEHUE DJIEKTPOHHBIX CJIOEB M 000JOYEK aTOMOB B IEPUOIUYECKOM
cucteme snemenToB .M. Menpaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC TPOIIECCHI.

Crenenn OKuCIICHHS. BaxHeWIIne OKUCIUTENIM ¥ BOCCTAHOBHTENIW. BakHeWne CXembl
MIPEBPALLEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX.

1.4. XumMuueckas CBS3b U CTPOCHUE MOJICKYJI.

KoBaneHTHasi CBsA3b, OCHOBHBIE MOJIOKEHUSI METOJA BAJICHTHBIX CBs3eil. PaccmMoTpenue cxem
MEepPEeKpbIBaHUsl aTOMHBIX OpOuTanel mpu 0oOpa3oBaHUU CBsi3ed B MoJiekynax. ['mbpuauzanus
BOJIHOBBIX (DyHKIMI. OCHOBHBIE TIOJIOKEHUSI METOJa MOJIEKYJSIpHBIX opoutaneir (MO JIKAO).
Meton T'wmiecnu. OOmue CcBeA€HHS O KOMIUIEKCHBIX COEIUHEHMSX, WX CTPOCHHE.
MexmonekyasipHas 1 BHyTPUMOJIEKYJIIpHasi BOJOPOHAs CBsA3b. MIOHHAs CBA3b KakK MpeaebHbIi
ciydail KOBaJIEHTHOM cBsizu. OOmIMe MpeiCcTaBlIEHUS O MEXKMOJEKYISIPHOM B3aUMOJIEHCTBUU:
OPHEHTAIIMOHHOE, HHAYKLIIHOHHOE, JUCIIEPCUOHHOE B3aUMOACHCTBHUS.

1.5. IlonsAiTHE O XUMHUUYECKOW TEPMOANHAMUKE.

Tepmonunamuueckue (GYHKIMM COCTOSHUS (XapakTepuctuueckue (yHKuuu). BHyrpeHHss
SHEPrusl U SHTANbMUS, UX (PU3HUECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHUS.
3akoH ['ecca u cnencrBus u3 Hero. [lonarue o0 sHTponuu, aOCONMIOTHASI SHTPOIHUS U CTPOCHUE
BEIECTBA. VI3MeHeHNe SHTPOINHU B Pa3JIMYHBIX MIPOLIECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XUMHYECKOE PAaBHOBECHE.

OnHocTamuifHBIe W CJIOKHBIE PEaKIMu. 3aKOH JAeWCTBYyOImMX Mmacc. KoHCTaHTa CKOpOCTH
peakuuu. MOJIEKYyIIpHOCTh U MOPSJIOK peakiuu. 3aBHUCHUMOCTb CKOPOCTU pEakIuu OT
TeMIIEpaTypbl; SHTAIbIIUA AKTUBALUH. [ OMOTEHHBIN U T€TEPOTCHHBIN KaTaJIn3.

HctunHoe u kaxyieecs paBHoBecus. Koncranta xumuueckoro paBHoBecusi. CMerieHue
XMMHUYECKOT0 paBHOBecusl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['u06ca, ee cBA3b ¢ 3HTponue U sHTanbnued. dOusnueckuil CMbICI YHEPrUU
['uO6ca. DHTpOnMMHBIA M SHTaNBNUUHBINA (akTopbl npouecca. CBs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpel. PaBHOBECHS B pacTBOpAX.

[Ipomeccer, compoBoXxparonue  oOpa30BaHME  KUIKUX  HCTUHHBIX  PACTBOPOB
HERJIEKTPOJIUTOB UM 3JIEKTPOJIUTOB. ACCOLMMPOBAHHBIE M HEACCOLMUPOBAHHBIE SJIEKTPOIMTHI.
Crenenp auccounmanuy. KoHcTaHTa auccoudanuy. PaBHOBecHMe B CHCTEME, COCTOSIIEH U3
HACBIIIEHHOTO0 pacTBOpa MaJOPaCTBOPUMOIO J3JIEKTPOJIMTA U €ro KpucTauioB. PaBHOBecue B
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pacTBopax KOMIUIEKCHBIX COeIUHEHUI. PaBHOBECcHEe nucconany BoJibl, HOHHOE IIPOU3BEICHUE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['mapomaus coeil.

Pa3zoen 2. Heopranmieckas Xumust

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

Bonmopoa-nepBelil 371€MEHT NMEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1-2 u 13-18 rpynn nepuoauveckoil cUCTeMbl. 3aKOHOMEPHOCTHM B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULIATEIBHOCTH M JHEPrUU
MOHM3aLUU aTOMOB. TUIIMYHBIE CTEIIEHU OKUCICHHS. XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTU B CTPOEHUM U CBOMCTBAX OCHOBHBIX THIIOB COEIMHEHUH, UX MOJY4YECHHUE.
[Ipupoauble coeMHEHMS], [TOJIyY€HUE U IPUMEHEHHE.

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

OnemeHTsl 3—12 Tpymnm NEepUOIUYECKOM CHCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
AJIEKTPOHHBIX KOH(PUTYpalui, BEIUUYHUH PaJANyCOB, SHEPTUH HOHU3AINH, XapaKTEPHBIX CTEIEHEN
OKHUCJICHHS, KOOPJAMHAIIMOHHBIX 4YHcel aToMoB. [lpupoaHble coeauHEHMs], TOIy4Ye€HUE U
coIocTaBjeHUE (PU3MUECKUX U XUMUYECKUX CBOMCTB IPOCTHIX BellecTB. CTpoeHne U CBOMCTBA
OCHOBHBIX TUIIOB coeiMHEHNNH. OcoOeHHOCTH f- 3T1eMeHTOB.

4 O0bemM yueOHOM TMCHUTIHHBI

Beero CemecTtp
Bua yueOHo# padoThbl 1 2
3E Akan. 4. | 3E | Axam. 4. | 3E | Akan. 4.
OO1mast TPy10EMKOCTb AUCIUATUINHBI 12 432 7 252 5 180
Konraxrnas padora - 6,23 24 [356| 128 |267] 96
ay/INTOPHbIE 3aHATHSA:
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTeJibHas paboTa 3,77 136 2,44 88 1,33 48
KoHTakTHas caMOCTOsITeIIbHAS i ) )
pa60Ta 3,77 2,44 1,33
CamocTosATenbHOE N3YUCHHE 136 38 48
pa3eiioB TUCIUILTAHBI
Buabl kKoHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
POMEKYTOUHASL ATTECTAIIUS 2 ’ 1 ’ 1 ’
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Bujx uTOroBoro KOHTpoJIs: IK3aMEH IK3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
O011ast TPYI0EMKOCTD AUCIHILIHHBL 12 324 7 189 5 135
Konrakrnas pabora- 6,23 168 | 356 96 |267| 72
ay/INTOPHbIE 3aHATHSA: ’ ’ ’
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
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CaMmocTosiTe1bHast padoTa 3,77 102 2,44 66 1,33 36

KonTakTHast caMocTosTeNbHAas
paborta

3,77 2,44 1,33

CamocTosATenbHOE N3YUYCHHE 102 66 36

PasacIoOB AV CHUITIIMHBI

Buabl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27

KonrtakThas pabora —

0,6 0,3 0,3
IIPOMEKYTOYHAs aTTeCTalUs 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bujx uTOoroBoro KOHTpoJIs: IK3aMeH IK3aAMEH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«Opranuyeckass XuMHs»

1 ey AMCUMIVIMHBI — IPUOOPETEHUE CTYACHTAMH 3HAHUN O CTPOCHUH OPraHUYeCKUX
COEIMHEHUHN, OCHOBHBIX XUMHUYECKHMX CBOWCTBAX pa3JIMYHBIX KJIACCOB OPraHU4YEeCKHX
COEJIMHEHUH 1 METO0/IaX UX MOJyYEHHS, KaK IPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOLIMIACS J0JI5KEH:

Obaaoams crneayoluMy KOMIETEHIUSMHE U UHAUKaTopamu ux noctikenus: OINK-1.2;
OIIK-1.6; OIIK-1.10.

3nams:

— TEOPETHUYECKHE OCHOBBI CTPOEHHMS M CBOMCTB Ppa3IMYHBIX KJIAcCOB OPraHUYECKHX
COCIIMHCHUIA;

— CHocoObl MOJYy4eHHUS MU XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIaCCOB OpPraHHYECKHX
COCIIMHCHUIA;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPraHUYECKUX PEaKIIni;

Ymems:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS Ul CUHTE3a OPraHMYECKUX COEIMHEHUH Pa3iIMyHbIX
KJIaCCOB;

— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHbIE CBOMCTBA OPraHMUYECKUX COETMHEHUI];

— COCTaBJISITh CXEMBbI CUHTE3a OPraHUYECKUX COCMHEHMI, 33JaHHOTO CTPOEHMS,

Braoemy:

— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKAIIKY OPTaHUYECKUX COCIMHEHUIA;

— OCHOBHBIMU TEOPETUUECKUMHU IIPEICTABICHUSAMH B OPraHUYECKON XUMUH;

— HaBbIKaMH 000CHOBaHUS PAllMOHAIBHBIX CIIOCOOOB MOIYYEHUSI OPraHNYeCKUX BELIECTB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u Hacvlujernvie y2neeo0opoovl (VB).

I.1. [Ipuposa XuMHUUECKOH CBSI3U

[Ipupona koBasieHTHOUW cBsizM.  Dopmynsl Jlptouca. PopmanbHbid 3apsana.  Teopus
rudpuanzanuu AO. Teopus oTTaaKuBaHUS IEKTPOHHBIX Map BajgeHTHOH o0osiouku (O3I1BO) u
dhopma MosieKya. ATOMHO-OpOUTabHBIE MO, DG (dEKTh B opranndeckoin xumuu. [loHsatue o
MEXaHHU3Me XuMudeckoil peakuuu. [IpomexyTodyHble COETUHEHMS] M YacTHULbl OPraHUYeCKUX
peaKuui.

1.2 AnkaHnbl

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CnocoObl  MOy4eHHUs.
[IpoctpancTBeHHOE U ANIEKTpOHHOE cTpoeHHue. Pusznueckue cBoiicTBa. OOIas XxapakTepuCcTUKa
peaknroHHou criocobnoctu. [loctymar Xommonaa..

1.3 Crepeounsomepust
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Tunel crepeon3oMepoB: KOH(QOPMEPBHI, TE€OMETPUUYECKHE H30MEPbI, SHAHTUOMEPHI.
OnTuueckass u3oMepusi. XUPaJbHOCTb. OHaHTHOMEphl. Panemuueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHocHUTeNnbHas U aOCOIIOTHAs
koHpurypauuu. Ilpoexkunn ®umepa. D,L-Homenknarypa. R,S-Homenxiarypa. [lonstue o0
ONTUYECKOIN aKTUBHOCTU COEIUHEHUH C IByMS aCUMMETPHUUYECKUMHU LIEHTPAMH.

1.4 IukiroamkaHbl

I'omonoruueckuit psa. Uzomepus. Homenkinarypa. CrniocoObl nosnyuenus. Kondopmanuu.
Tuns! HanpspkeHu B ukiax. Gusnyeckre cBoicTBa. Peaknuy NUKII0aIKaHoB.

Pa3zoen 2. Henacvluyennvie yeneeo0opooul.

2.1. AnkeHnsl

l'omonornuecknit  psan.  M3omepus. Howmenkiarypa. CnocoObl  MOy4eHHUs.
[IpoctpancTBenHOe cTpoenue. dusnueckue cBoiicTBa. Peakunm ankeHoB.

2.2 AnkuHbI

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CrocoObl  MOJTy4EHHUS.
[IpocTpancTBEeHHOE U 21EKTpOHHOE cTpoeHue. Dusnyeckue cBoricTBa. Peakiny aakuHOB.

2.3. AnKagueHsl ¥ TIOJIMEHBI

[lonsiTe o mnepunukiIndeckux peakuusx. [‘omonoruueckuit psan. Knaccudukanus.
N3omepus. Homenkmarypa. CrocoOsl monydeHus. Peakmum 1,3-ankamuenoB. Ilonstue o
nepuIMKInIeckux peaknusx. [{ukmonpucoenunenne.. OcobeHHOCTH peakiuii Junbca- Anbaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpeMeHHbIE MPECTaBICHHs O CTPOEHUH OeH30s1a. ApOMaTHYECKU XapakTep OeH3o0.1a.
OHeprus conpspkeHus. OOMe KpUTepuu apOMaTUYHOCTH.

3.2 Coenunenust 0€H30JILHOTO psifa

Nzomepus. Homenknarypa. CriocoOsl mosrydeHusi. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
ctpoenne. Puzndeckue cBoiicTBa. OO0mas XapakKTepPUCTUKA PEAKIIMOHHON CTIOCOOHOCTH.

Pa3zoen 4. I'anocenonpoussoonvie. Cnupmeol, penonvi, npocmuole 3Qupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwin- wu  ammnranorenuasl.  M3omepus. Howmenxmatrypa. CrocoObl  MosTydeHus.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE cTpoeHue. DHu3ndeckue CBONCTBA.

Peakuuu HyKI€O(QWIBHOTO 3aMelleHHUs M OTUIeIIeHUS. BUMONEeKyIsIpHbII MexaHHu3M
HYKJI€0(UIBHOTO 3aMeleHus (Sn2).

MOHOMOJIEKYISIpHBIN MEeXaHU3M HYKJIeO(UIbHOrO 3aMeleHus. Peakiuu otmenneHus. -
OmumunupoBanue. Mexanusmbol E1 u E2. Apomaruueckue rajaoreHonpousBoiHble. MexaHu3M
3aMeIleHusl TajJoreHa B AaKTUBUPOBAaHHBIX TrajoreHapeHax (Sn2 apom). HeaxkrtuBupoBaHHbBIE
raJIOr€HONPOM3BOHBIE APOMATUYECKUX YIJIEBOJAOPOJIOB; ApPUHOBBIA MEXaHHU3M 3aMELICHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTUKa CBSA3EH yriaepoA-3JIeMEHT B 3aBUCHMOCTH OT IOJIOKEHUS 3JIEMEHTa B
[lepuonnueckoit cucreme 3aeMEeHTOB. Metamioprannueckue coeauHenus. Homenkiarypa.
CriocoObl MOJIly4eHHUS] JUTHI- M MarHuilopraHudeckux coefauHeHuil. Peakuusa ['punbspa,
MexaHu3M. CrtpoeHue peaktuBoB ['punbspa. X peakuuu ¢ COEIUHEHHUSIMH, COJCPKAIIUMHU
aKTUBHBIN aTOM BOJIOPO/JIa: KMUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

Opnoatomuble cnupthl. Kiaccupukanuss u  HomeHknarypa. CrnocoObl MOTy4EHUS.
[IpocTpaHCTBEHHOE U ANEKTPOHHOE CTPOECHHUE. XMMUYECKHE CBOMCTBA.

4.4 ®enonbl

Knaccupukauus um HoMmenkinatypa. CnocoObsl monydeHus. dusnueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA
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4.5 IpocTsie a3pupbl

Knaccudukanus u Homenkinatypa. CrnocoObl mnosydeHus. Pu3nyeckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 2JEKTPOHHOE CTPOEHUE. XUMUYECKHUE CBOWCTBA.

4.6 DniokcucoeIMHeHus

W3omepuss.  Homenknatypa.  Cnocobbl  mosydeHus. — dusmyeckue  CBONCTBA.
[IpocTpaHCTBEHHOE © OJEKTPOHHOE CTPOCHHE OTHJICHOKCHIA. XWUMHYECKHE CBOWCTBA.
MexaHu3MBl peaknuii W HampaBICHUE PAcKPBITHs Kojbla. [IpuMeHeHue B MPOMBIILICHHOM
OpPraHNYECKOM CHHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapbonoswie kuciomol u ux npoussoousie.

5.1. Anprierusibl 1 KETOHBI

Knaccudukanms wu wHomenknarypa. CmocoObl momydeHus. Dusnyeckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKWCTBA.

5.2 O1HOOCHOBHBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus wu HomeHkiarypa. CnocoObl mnonydenus. [IpoctpaHcTBeHHOE U
ANEKTPOHHOE cTpoeHue. dusznueckue cBocTBa. XMMHUUYECKUE CBOMCTBA.

5.3 OyHKUMOHANBHBIE MPOU3BOJHBIE KAPOOHOBBIX  KHUCJIOT: TraJOre€HaHTHAPUIbI
(auuranoreHu ibl), aHTUAPUIbI, CIOKHBIE IPUPBI, AMUIbI, HUTPUJIBL.

Croco6p1 momyderusi. OcoOCHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHMSL.
Baxwueiimue cpoiictBa. Peakuuu N- u O-anmunupoBaHus. uUX MexaHu3Mbl. KeTeHbl u
JTUKETEHBI.

5.4 MHOroocHOBHbIE KapOOHOBBIE KHCIIOTHI.

JlkapOOHOBBIE KHCIIOTHI KMPHOTO U apoMaruyeckoro psna. Homenknatypa. CrnocoOsl
nonyuenusi. uzndeckue U XuMUUeCKrUe cBOMCTBA. ManoHoBbii 3¢up. [lomyuenue. Ctpoenue,
CH-Kucnotnocts. Peaknum KOHJEHCAlMU MaJOHOBOTO 3¢Hpa U MAJOHOBOM KHCIOTBHI C
aJbJIeTUIaMU.

5.5 3ameménHple KapOOHOBBIX KUCIIOT.

INanoreno3amenienusie kucnothl. Knaccudukanus u HoMmeHnkinatypa. CriocoObl oJTydyeHus
O- © [-TaJOTeHO3aMEIICHHBIX KHUCJIOT. XHMHYECKHE CBOMCTBA. [ MAPOKCUKUCIOTHI:
kinaccuukanus 1 HOMeHknarypa. CnocoObl mosrydeHus. OCOOEHHOCTH CBOMCTB -, P-, V-
TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTHL. CriocoOsl mosydeHus. Ctpoenue. Baxneimme
¢buznueckrue u XMMHUYECKUE CBOMCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxnuieckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccupukanuss u Homenknarypa. CrnocoObl mnonydeHusa. IIpocTpaHcTBeHHOE U
AJIEKTPOHHOE CTpoeHue. XUMHUYECKHE CBOMCTBAa. TayToMepus MEPBUYHBIX M BTOPUUYHBIX
anudaTuuecKnuX HUTPOCOETMHEHUH. Peakiun.

6.2. AMuHBI

Knaccudukanms u Homenknatypa. CmocoObl momydeHus. Dusnueckue CBOWCTBA.
XHAMHUYECKNE CBOKCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aua30COENMHEHUI peaklueil AUa30TUPOBAHUA: YCIOBUS IPOBEACHUS
peakuMu MW MEXaHHU3M; pa3JIuuusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeuHeHnd. ®dusnyeckne cBoWcTBa. [IpoCTpaHCTBEHHOE W 3JIEKTPOHHOE CTPOCHHE
apoOMaTUYEeCKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayToMepHbIE MpeBpaLICHHUS.
Xumuueckue cpoiictBa. Azocoueranue. [losyuenue u npumenenue azacoequueHuid. CUHTE3.

4 O0beM yueOHOI M CHUIIUHBI.

Cemectp
2 cemMecTp \ 3 cemecTp

Bun yuebnoit paboTsl Bcero
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3E Axan. 3E Akan 3E Axap.
9. . 4. 9.
OO61ast TpyA0€MKOCTh UCITUTLTHHBI 9 324 3 108 6 216
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHATHS:
Jlexuu 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 4,89 176 1,67 60 3,22 116
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 )
Comperomenios spsonne poeron | %9 1,67 3.22
YHCHHE pash 175,6 59,6 116
JTUCIUTLIAHBI
Buabl KOHTpOJIA:
Buo xonmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KontakTHas pabota — mpOMEXyTOUYHas
0,4 - 0,4
arTecTanus 1 - 1
[ToaroToBka K 3K3aMeHY. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OLIEHK O
Beero CemecTtp
Bl yueGHOM paboThI 2 cemecTp 3 cemecTp
3E Actp. 3E Actp. 3E Act
. . p. 4.
OO61ast TpyA0€MKOCTh JUCIIUTUTHHBI 9 243 3 81 6 162
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 ’4 133 36 1,78 48
3aHATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[Tpaxtueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabotsi (JIP) - - - - - -
CamocrosiTeJibHas paboTa 4,89 132 1,67 45 3,22 87
KonrtakTHas camocrositenbHas paboTa 0.3 0.3 )
Camoeramenon wapscme raeron | 9 167 .22
. YHCHHEC pasiel 131,7 44,7 87
JUCIUTLINHBI
Buabl KOHTpOJIS:
Buo xonmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTtakTHas pabota — mpOMEXyTOUYHas
0,3 - 0,3
arTecTanus 1 - 1
IToaroToBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Buja nToroBoro KOHTpOJIsi: . IK3aMeH
OLIEHK O

AHHOTanUs padoyeil NpOorpaMmbl JUCUUIIMHBI
CAHAIUTHYECKAST XUMMUS»

1 Heap AuCHUNIMHBI — TMpHOOpeTEeHHE OOYJAIOIUMHKCS 3HAHUH W KOMIICTCHIIHH,
HEOOXOUMBIX ISl PeIICHUSI KOHKPETHBIX 33]1a4 XUMHUECKOTO aHaIh3a.
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2 B pesyabTrare u3y4eHHUs AUCHUIIIMHbI 00YYAIOLIUICH 10JIKEH
Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHIUKATOPAMU UX JTOCTHKEHUS:
OIIK-5.1; OIIK-5.4; OIIK-5.6

3nams:

—  OCHOBHBIE TOHSTHSI, TEPMUHBI, METOABl M MPUEMbl KaYECTBEHHOTO M KOJMYECTBEHHOTO
XUMHUYECKOTO aHAJIN3a;

—  TEOpEeTHUYECKHE OCHOBHI (PM3UKO-XUMUYECKUX METO/I0B aHAJIN3a;

— OpPUHLMIIBI  pabOThl  OCHOBHBIX IMPUOOPOB, HUCHOJB3YEMBIX JJIs  I[POBEIEHUS
Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a;
Ymemns:

— IMPUMEHATH NPHUOOPETEHHbIE MPAKTUYECKUE HABBIKU B MPOGECCHOHATBHON JIEATEIbHOCTH
JUISl peLIEHNs KOHKPETHBIX AaHAIMTHYECKUX 3a/1a4;

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

— TNPOBOJUTH PacUeThl HA OCHOBE IPOBEACHHBIX UCCIIETOBAHUM;

— IPOBOJWUTH METPOJIOTMUECKYIO OILIEHKY pPE3YJbTaTOB KOJMYECTBEHHOTO XUMHUYECKOIO
aHanu3a
Braoemy:

— OCHOBaMH METPOJIOTUYECKON OLIEHKH pe3ylbTaTOB KOJMYECTBEHHOIO XHMHUYECKOTO
aHanu3a;

— IIpUEMaMHM MHTEPIIPETALUU PE3YJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLIEHOK;

— METOJIOJIOTUEH XUMHYECKMX U (U3UKO-XMUMHUYECKMX METOJOB aHaiu3a, IIHPOKO
HCIMOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKON MTPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. Unentudukanusi HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHanuTruyeckass XMMHUS KaK OCHOBA METOJOB HM3Yy4YEHHS M KOHTPOJS XUMHUYECKOTO COCTaBa
BEILIECTB B MAaT€pUAIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAaHUSIX, B KOHTpOJIE OOBEKTOB
OKpyxarolei cpenbl. Buapl ananuza. DIeMEHTHBIN, MOJEKYISpHbIN, (a30BbIil U M30TOIMHBIN
aHayin3. KonnuecTBeHHbIN U KaUECTBEHHBIN aHAIM3 OPraHMYEeCKUX U HEOPTaHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKUE METOJbl aHalu3a, WX B3aWMOCBS3b, COOTHOILIEHUE U
IIPUMEHEHHE. AHAIUTHYECKUM CUTHAI KakK HOCHTEIb KA4YE€CTBEHHOM M KOJIMYECTBEHHOU
nHpopmanuu 06 oobekTe aHanm3a. [locTaHOBKAa aHATUTUYECKON 3a1aUd. AJITOPUTM MTPOBEACHUS
aHayinza: oTOOp cpeAHel mpoObl, NOArOTOBKA MPOObI K aHAIU3Y, U3MEPEHHE aHAIUTUYECKOIO
CUTHAJIa U €ro METPOJIOTMYECKasl OIIEHKA, pacueT pe3yJibTaTOB aHalu3a U UX MHTEpIpeTalus.
[Ipumeps! perieHus 3a1a4 aHATUTUUYECKOTO KOHTPOJS B XMMHUYECKOW TEXHOJIOTMH, B aHAJIM3€
00BEKTOB OKpYXarolien cpezbl U Ap. [ToHsITHS 0 COBpeMEHHBIX METOJaX 3JE€MEHTHOIO aHaIu3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-aOCOpPOLIMOHHBIN aHaau3, PEHTIeHO(IYOpPECICHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHaTUTHUECKONW XUMUH.

OcHOBHBIE TE€PMHUHBI aHATUTHYECKOW xumuu. OOHapyxeHue. OmnpenerneHue. AHaIH3.
AHanuTHYeCKHUE XUMHUYECKHE pEeaKIUU KaK OCHOBAa XMMHYECKOro aHanu3a. KauecTBeHHblE U
KOJIMYECTBEHHbIE aHAJIMTUYECKHE XUMHMUYECKUE peakiuu. TpeOoBaHUs, NpeabsBIsieMble K HUM.
Creuun¢urka aHaTUTHYECKUX PpEaKLM, MCHOJIb3yeMbIX B aHanu3e. AHainuThueckas (opma u
AQHAINTUYECKUE NPU3HAKU. AHAIUTUYECKUE PEAKIUM U aHAIUTHYECKHE  S(PPEKTHI.
XapakTepUCTUKA  AQHAJIUTUYECKUX  PEaKIIMA: YYBCTBUTEIBHOCTb,  HM30UPATENLHOCTD
(cenextuBHOCTH). ['pymmoBble, 00IIMe, YacTHBIE, XapaKTepHble U cleUU(UUECKUEe PEaKIUHU.
[1yTu noBbIIeHUs: N30MPATEIBHOCTU U YyBCTBUTEILHOCTH AHATUTHUECKUX PEaKLIUH.
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1.3 Xumuueckue paBHOBECHS] B TOMOI'€HHBIX U F€TEPOTEHHBIX CUCTEMAaX, IPUMEHSIEMBIX
B QHAJIUTUYECKON XHUMUHU.

OcCHOBHbIE THUIIBI pPEAKLUMH, MNPUMEHSEMBIX B AHATUTHYECKOW XUMHUHU (OCaXKICHMUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUsI-BOccTaHOBIIeH!S ). COCTOsSIHE NOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTbI ~ paBHOBECHS  AQHANUTHYECKUX  pEeaKLU:
TEPMOJIMHAMHUYECKHE, KOHIIEHTPAI[MOHHBIE, YCIOBHbIE. DaKTOphI, BIMSIONINE HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHue, oOOpa3oBaHHE  MaJIOPaCTBOPUMBIX  COCIWHEHUH,
W3MEHEHHE CTENEHH OKHUCJICHMSI OIPENENIIEMOr0 HOHA, BIMSHHUE MPHUPOAbI PaCTBOPUTEIS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHaIUTUYECKHM BAaXHBIX NPOTOJUTHUECKUX cHcTeMax. KOHCTaHTBhI
KHCJIOTHOCTH U OCHOBHOCTH. YpaBHEHUsI MaTepuaibHOro Oananca. Beruucnenue pH pactBopos
KHUCJIOT U OCHOBAHHMM pa3IMYHON CHIIBI, CMECe KHCIOT M OcHOBaHUU. bydepHbie pacTBOpSI,
WCIIOJIb3yeMbIe B XMMHYECKOM aHalM3e: MX COCTaB, CBoicTBa (OydepHas e€MKOCTh, 00JIacTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTUYECKHUE  peakUUU  KOMIUIEKCOOOpa3OBaHHSA,  OCaXACHUS,  OKHCIEHUS-
BoccTaHoBJeHUs. OOIIMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peakuuii KOMILIEKCOOOpa3oBaHMs B aHAJIMTUYECKON XUMUU
(oOHapy)keHHEe W KOJUYECTBEHHOE OIpejelieHne, MacKupoBaHue). Vcrmonap30BaHWe peakiuil
OCAKJCHUS B aHalIUTU4YeCKuX UeasX. KoHcTaHTa paBHOBecHs pEaKUMM OCaKICHUS-
pacTBopeHust; GaKkTOphl, BIUSIOININE Ha PACTBOPUMOCTh 0CaAKOB. Pacuer ycioBuii ocaxaeHus 1
pacTBopeHuss ocajakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsd. CTaHIapTHBI U
peaJIbHbIN OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE MTOTEHIIHAIIBI.

Xumudeckue u PU3NKO-XuMHIECKHe crocoOsl onpeaenenus pH pactBopoB. PaBHoBecHs
AHAJIMUTUYECKUX PEeaKLINi KOMIUIEKCO0Opa3oBaHus U ynpasiieHne UMHU. DakTopsl, BIUSIONINE HA
HaIpaBJICHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBecus U ee
XMUMMKO-aHaJUTHUECKOe 3HaueHue. Pacyer ko3¢ (puneHToB N0OOYHBIX peakLUi.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIE AHAJIUTUYECKUE DPEAKIHH C OPraHUuYECKHUMH
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue ananutuueckue pearentsl (OP). Knaccuduxanus OP no tumy peakuuii ¢
Heoprannueckumu unoHamu. KowmrmiekcooOpasyromme OP u  cTpoeHne WX  MOJIEKYI:
(YyHKIMOHABHO-aHAIUTHYECKAsT W aHaJUTUKO-akTuBHas  rpynmnbel.  OcoOeHHOCTH U
npeumyiiecTBa ucnoiab3oBanus OP, o6mactu npumenenus. JlOMOTHUTENBHO: TEOPUS EHCTBHS
KoMmruiekcooOpazyromux OP, yuer monnoro cocrosiuus OP u metanna. ['mmortesa aHanoruii u
IpaKTUYeCKUe BBIBOABI U3 Hee. llpupona xumuyeckoil cBsizu B komiuviekcax OP ¢ monamm
METaJJIOB U €€ IMpOsBJIEHUE B LBETHOCTU KoMmIuiekcoB. Peaknum OP ¢ xpomodopHbIMU
alIeMEeHTaMU. VIHTEeHCHBHOCTh OKpPAacKu aHAJUTUYECKUX (POPM M MHTEHCHUBHOCTH MOTJIOLICHHUS.
Hcnonb3oBaHue peakuii OpraHn4eckiux peareHToB B JOTOMETPUUYECKOM aHAIH3E.

Pa3zoen 2. KonnuecTBeHHBIM XUMUYECKUM aHAIINA3

2.1. IIpuHUMIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanus MeTog0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHuUs, MperbsBIsSEMbIE K
XUMHUYECKUM pEaKIUsM B KOJMYECTBEHHOM aHaju3e. DTambl KOJIMYECTBEHHOI'O OIPECIICHUS.
XapakTepucTuka pe3ylbTaTOB KOJMYECTBEHHOIO XUMHUYecKoro aHanuza. OnpeneneHue
COJIEp’)KaHHs BELIeCTBA B pacTBOpe, pacyeTHble (GopMyasl. CrnocoObl MpeacTaBIECHUS
pe3yibTaToOB aHaiu3a. TecTbl Ha BBISBICHHE CUCTEMAaTHYECKUX IMOTIPELTHOCTEH B pe3yiabTaTax
KOJIMYECTBEHHOTO XUMUYECKOro ananu3a. [Ipo6ooTdop u mpobomoaroToBka.

2.2. TutpumeTpudecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Mpunuun turpumerpuu. TutpoBanue u ero ostamnbl. ['paduueckoe u3zo0paxeHue
npoLecca TUTPOBAHUS — KPUBbIE TUTPOBaHUs, UX BUAbl. CKauOK Ha KPUBOW THUTPOBAHMSI, TOUKA
skBuBaJIeHTHOCTU (T.3.) u xoHeuHas touka TuTpoBaHus (K.T.T.). IlepBuunble U BTOpUUHBIE
cranzaptbl. [lpuemMbl TUTPUMETPUYECKOTO aHalIM3a: MpsMOE€ U O00paTHOE TUTPOBAHHUE,
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KOCBEHHBIE METOJbl. THIIBI peakuuid, HCIOJb3YEMBbIX B THUTPUMETPUYECKOM aHAIMU3E;
TpeOOBaHUs, IPEIbSIBISEMbIE K HUM.

JIOTIOTHUTENBHO: HMHCTPYMEHTalbHble MeToabl uHAuKanuu T3. IloTeHunomerpuueckoe
tutpoBanue. Merox I'pana. J[pyrue cnocoObl yCTaHOBJIEHUSI KOHEYHOM TOUKU TUTPOBAHMSL.

2.3. Peaknuy HEUTpaIM3alMy B KOJJMYECTBEHHOM XUMHYECKOM aHAIU3E.

MeToipl  KUCJIOTHO-OCHOBHOTO  TUTpoBaHHMs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOBaHUs. KpHBbIE KMCIIOTHO-OCHOBHOTO TUTPOBaHUsA. PacdeTr M MoCTpoeHHE TEOPETUUECKUX
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJHOOCHOBHBIX IPOTOJIUTOB. DaKkTOPHI, BIUAIOIINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHUCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl YCTaHOBJIEHMUS
KOHEYHOM TOYKHM TUTPOBaHUA. KHCIIOTHO-OCHOBHBIE MHIMKATOPBI, NHTEPBAI IEPEXOAA OKPACKH
UHAMKaTOpa, noka3arenb TurpoBaHus (pT). IlpaBuiio BbIOOpa MHAMKATOPA JUIsl KOHKPETHOIO
cinydyas ~ TUTpoBaHMs.  [IpakTMdeckoe  NPUMEHEHHME  peaklMii  KUCJIOTHO-OCHOBHOTO
B3aUMOJECHCTBUs. [loTeHIMOMETpUYECKOE TUTPOBAHME HAa OCHOBE PEAKUUN KHUCJIOTHO-
OCHOBHOT'O B3aUMOJIeHCTBUS. MIHAMKAaTOpHBIE NOTPEIIHOCTH U UX OLICHKA.

2.4. AHanuTHYECKUE peaklUy KOMILIEKCOOOpa30BaHMs U OCAX/IECHUS B KOJIMYECTBEHHOM
XUMHUYECKOM aHaJIU3e.

Hcnonb3oBaHue KOMIUIEKCOOOpa30BaHUSI B XUMHYECKOM aHaiuze. Heopranuueckue u
OpraHn4yecKue JUra”apl. KOMIUIEKCOHBI M MX CBOMCTBA. YCIIOBHBIE KOHCTAaHTHI YCTOMYHMBOCTH
KOMILJIEKCOHATOB M MX IpPaKTUYECKOe Hcrnojb3oBaHue. OOOCHOBaHME BHIOOpA ONTHUMAJIbHBIX
YCIIOBUM  KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHUA. KpuBBIE KOMIUIEKCOHOMETPHUYECKOTO
tuTpoBaHus. DakTophl, BIMSIONIME Ha BEJIMYMHY CKayka Ha KpPUBBIX TUTpoBaHUsA. CriocoObl
ycranoBienuss T.0. u K.T.T. MetamioxpoMHble UHAUKATOPBI, MPUHLIMI UX AeWcTBUs. Bbioop
MHIMKATOpa JJsi KOHKPETHOTO ciydass TUTPOBAaHMS. AHAJIUTUYECKHE BO3MOXKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHus. [I[puMeHeHre KOMIUIEKCOHOB B aHATUTUYECKON XUMUHU

B Ka4deCTBE MaCKHUPYOIIUX arc¢HTOB. HpI/IMeHeHI/Ie XUMHWYCCKUX peaKunﬁ
KOMHJ'ICKCOO6pa30BaHI/I$I B (bOTOMeTpI/I‘IeCKOM aHalIn3C, B MCTOAC KOHIAYKTOMCTPHUYCCKOIO
TUTPOBAHMUA. PeaKHI/II/I OCaAXICHUA B KOJIMYCCTBCHHOM XUMHUYECKOM aHaJIn3eC.

I'paBumerpuueckuii ananus. TeopeTrmdeckoe 00OCHOBAHHME BBIOOpPA ONTHUMAIBHBIX YCIOBHI
OCAKJCHHUS KPUCTALIMYECKMX M aMOp(HBIX ocaakoB. lIprMeHeHHe XMMHUYECKUX peaKiuil
OCAKJCHUS B METOJIE€ MOTEHLUOMETPUYECKOT0 THUTPOBAHUS, B METOJE TYypOUIUMETPUU.
OcoOeHHOCTH peakiii KOMIUIEKCOOOpa3oBaHMs (XenaTooOpa3oBaHMs) HOHOB METAUIOB C
OTA. OcagutenpbHOE TUTPOBAHKE.

2.5. AHaIMTHYECKHE pEaKIUU OKHUCICHUSA-BOCCTAHOBJIEHHS B  KOJMWYECTBEHHOM
XUMHYECKOM aHaJIM3E.

OKHCANTENbHO-BOCCTAHOBUTENbHAS peakUuss U  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIM
noTeHuuan. KOHCTaHTbI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Bpibop
TUTPAHTA U ONTUMAJIbHBIX YCIOBHI TUTpoBaHMs. KpHUBbIe OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO
tuTpoBaHus. DaKkTOphl, BIMSIONINE HAa BEIMYMHY CKayka Ha KpUBOM TUTpoBaHMs. MHaukamus
KOHEYHOW TOYKM TUTPOBAHUS XUMHYECKUMH U  (PU3MKO-XMMHUYECKHMU  METOJAaMH.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. YcnoBus MPOBEICHUSA
IIepMaHraHaTOMETPHUUECKUX OTpe/esIeHul. Bemectna, onpezenseMble
IepMaHraHaTOMETpHYeCKUM MeToj oM. JlocTromHcTBa M Henmoctatku Metona. Monomerpus.
XapakTepucTuKka METOJla, YCJIOBUSA MPOBEICHHSI HOJOMETPUYECKOTO OIpPENEICHUs BELIECTB.
JlocrouHcTBa M HejocTaTku Metofa. [IpumeHeHue peakuuil OKHCIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHYECKOM aHAJIM3E.

TpeOoBanus, mpenbsBIseMble K peakuusM HOHHOro oOMmeHa. M3orepma HMOHHOTrO
oOMeHa. BpiOop onTUMalbHBIX YCIOBUH MOHOOOMEHHOTrO pasjeieHus BemiecTB. [Ipumenenue
MOHOOOMEHHOM XpomaTorpaduu B aHAJIUTHUUYECKOW XMMHUU OPraHMYECKUX U HEOPraHWYECKUX
COEJIMHEHU: pa3/ieJIeHne, OUNCTKA, KOHIICHTPUPOBAHUE U T.[I.

Paszoen 3. Beenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/IbI aHATIN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTHYECKON XUMHUH.
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Knaccudukanus GuU3nko-XxMMUYECKUX METOJOB aHaan3a. AHAIMTHYECKHUN CHTHAI Kak
uHpopmaTtiBHasE (yHKLHMS COCTaBa BEIIECTBA W €ro KoiuuecTBa. llpuMepsl aHaIUTHYECKUX
CUrHaJIOB U ux u3Mmepenuii B DXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OCHOBHbBIE AHATUTUKO-METPOJIOTUUYECKHE XapaKTEPUCTHUKU METOJ0B M PE3yJIbTaToOB
aHaJin3a, CrocoObl MX OLIEHKH: Npenesl OOHapyxeHUs, KOAIP(PUIUEHT UYyBCTBUTEIbHOCTH,
HIOKHSIE M BEpXHSS TpaHUlA JMana3oHa OIpelesieMblX COJEpKAaHUM, CEJIEeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIOBHUSIX CXOAMMOCTU (TIOBTOPSIEMOCTH) W  BOCHPOM3BOAMMOCTH,
MPaBUIIBHOCTB, 3KcnpeccHocTh. O600mennsle ceenenus o FOCT P UCO 5725 (2002).

3.3. Obwas XapakTepHucTKa CHEKTPAJIbHBIX, ANEKTPOXUMHUYECKUX u
XxpomaTtorpauueckux  MeTonoB  aHanmu3a.  IIpencraBienne o0 (OTOMETPUYECKUX,
MOTELIMOMETPUUYECKUX METOAAaX aHaJINu3a U HOHHOOOMEHHOM XpomaTorpaduu.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAs padoTa 2,21 79,6 59,7
KoHnTakTHas camocrositenbHas padbota
2,21
CaMOCTOSATENbHOE N3YUYEHUE PA3/IEeTI0B JUCHUIIIIMHbI 79,6 59,7
Buja nToroBoro KOHTpoJIsi: 3ader c oeHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Dusnyeckas XuMusa»

1. Heab AUCHMIIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM
XHUMHYECKOTO IpoIiecca, MoKa3aTh OOJACTH MPHIOKEHHUS ITUX 3aKOHOB M HAYYHTh CTYACHTA
IPaMOTHO TPHUMCHSTh MX TPU PEHICHUH KOHKPETHBIX TEOPCTHUYSCKUX M IMPAKTHYCCKUX 3ajad,
MOHATh OCHOBHBIC KHHETUYCCKUE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUICCKUX MPOIIECCOB M POJIh
KaTalIn3a Il XUMUYECKOH TEXHOJIOTHH.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUIHHBI 00YYAIOIIUHIACH TOIKEH:

Obnadams CIETYIONUMA KOMIIETSHIIUSAMA U UHIuKaTopamu ux goctmwkenus: OIMK-1.3,
OIIK-1.7, OIIK-1.11.

Buame:

— OCHOBHBIE 3aKOHBI (DM3MUYECKON XHMHH, B3aUMOCBS3b (U3MYCCKUX M XHUMHYCCKUX
XapaKTEePUCTHK TPOIIECCa;

— TYTH OIpPEICICHHS BAXHEUINIUX XapaKTCPUCTHK XUMHUYECKOTO pPaBHOBECHUS (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJa MPOJIYKTA, CTEIICHHU IMPEBPAIICHUS UCXOIHBIX BEIIECTB)
Y BIUSHUS PA3INIHBIX (PAKTOPOB HA CMEIICHHE XHMHYECKOTO PAaBHOBECHS,

—  TEpPMOJMHAMHYECKOE ONMCAHUE CBOMCTB MICATBHBIX U HEHUJICATHHBIX PACTBOPOB, TIOIXOIBI K
HAXO0XICHHIO IMAPIIUATBHBIX MOJISPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.

— TCOPHIO TATbBAHUYECKUX SIBJIICHUN;

— TEOpUW KHHETHUKH, IyTH TEOPETHUYECKOTO pacyeTa CKOPOCTeH XUMHUYECKHX PEAKIHH |
OTpPaHWYCHUS B IPUMEHUMOCTH PaCUYETHBIX METOJIOB;
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— OCHOBHBIE YE€pThl TOMOI€HHOIO U TEeTEepPOTeHHOT0 KaTajlu3a, NPUYUHBl YCKOPEHHS

XMUMHUYECKOTO Ipolecca B MPUCYTCTBUU KaTaau3aTopa.
Ymemo:

— IDOpPUMEHATb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢bu3nYecKoi XMMUU IPU PelIeHUuH NPOoPEeCCUOHATIbHBIX 3a/1a4;

— IpeJCKa3blBaTh M HAXOJWUTh ONTHUMAJIbHBIE YCIOBMS IMPOBEACHHUS XHUMHUYECKOTO Ipolecca ¢
LEJbI0 TIOJTYYEHHUS] MaKCUMaJIbHO BO3MOKHOT'O BBIX0/Ia MHTEPECYIOILIET0O MPOIyKTa;

— DOpPUMEHSTb TEOPETUYECKHE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBAHUS
¢u3nuecko XMMHUHU JUIS PEIIeHUs BOIPOCOB, BO3HUKAIOMIMX MPU H3YYEHUU KHHETHUKH
XUMUYECKUX PEAKLUH;

— IpPOBOAMTH AHAJIMW3 M KPUTHUYECKH OLICHUBATh MOJIYYEHHbIE SKCIEPUMEHTAJbHbIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJO0B (DU3UYECKON XUMHUM Ui PELICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIIPENIETICHHs] COCTOSIHUS PAaBHOBECHUS M CAMOIIPOM3BOJIBLHOTO HAampaBlIEHUS
XMUMHUYECKOTO IpoIecca;

— 3HAHMSMHM OCHOBHBIX 3aKOHOB (PM3MYECKON XMMHUHU JJIs COAEpKATEeIbHOW HHTEpIpeTaluu
TEPMOJIMHAMUYECKHUX PacUETOB;

— METOJAaMM OIpEeNeCHUs] TOpSAIKAa U CKOPOCTU PEaKIUH, YCTAaHOBJIEHHS JIMMUTUPYIOLIEH
CTaJNM U MEXaHU3Ma N3y4aeMON XUMHYECKOUN pEeaKIuH;

— HaBbIKAMU  COCTABJICHHS TaJbBaHMYECKUX JJIEMEHTOB JUId  LeJell  omnpeaereHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peakliuu;

— 3HAHMSMHM OCHOBHBIX 3aKOHOB XHUMHYECKOW KHHETHUKH, BJIMSHUS PaA3IUYHBIX (HAKTOPOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOH peakiuu.

3. Kpartkoe cogep:xaHue TUCHMILIHHbBI

5 cemectp Paszoen 1. Xumuueckas mepmoouHamuka

1.1. IlepBbIi1 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHUECKUE CUCTEMBI U TEPMOJMHAMUYECKHE IMapaMeTpbl. DKCTEHCUBHbIE U
VHTECHCHUBHBIE CBOMCTBA CHCTEMBL. TepMmoamHampuyeckuil mpouecc. @YHKIUMU COCTOSHUA U
¢byHKIMM mpoliecca. BHyTpeHHss 3Heprusi U 3HTaNblMs, UX cBoiicTBa. Temora u paboTa Kak
dbopmel mepenaun 3Hepruu. Pabora pacmmpenus raza u mosiesHas padora. DopmyIUpOBKH
[IEpBOro Hayaja TepMOJUHAMHUKU. B3anuMoCBs3b TEmIOThl, pabOThl U U3MEHEHHUS BHYTPEHHEU
SHEPruu B U30XOPHOM, U300apHOM U H30TEPMHMUECKOM Iporeccax. TemnoéMKoCcTh BellecTBa —
M30XOpHas WM u300apHasi, MOJSpHas, yjAeldbHas. TemnoéMKOCTh UACaIbHBIX TIa30B,
B3aUMOCBs3b MOJISIpHBIX TeruioémkocTelt Cp u Cv uueanbHOro rasza. Termao€MKOCTh TBEPbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOM H300apHON TEIIOEMKOCTH BEIECTBA OT
TEeMIIEpaTypbl, IMIUPUUECKUE YpaBHEHUsI (CTENIEHHBIE PSAbl), UX MPUMEHUMOCTb. 3aKOH KyOOB
HeOasi, npaBuino Jrononra u Iltu. Cpeansist n3obapHas TEII0EMKOCTh BEIIECTBA B MHTEpBAJIE
TeMmiieparyp. TemIiieparypHasi 3aBUCUMOCTb IpupanieHus sutainbnun Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUM € Y4€ToM (ha30BbIX NepexoJoB. TemaoBod 3(dekT XuMU4ecKoro
npouecca. OcCHOBHOe cTaHAapTHOe cocTosHue. CTaHAapTHBIE SHTAIBIMM O0pa3oBaHUS U
cropanusi BeuiecTB. I[IpumenHenue 3akoHa ['ecca ans BbIUKMCIEHHS TEIJIOBBIX 3 (EKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHUX IpoueccoB. CBsA3b TEIUIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe U TpU TOCTOSTHHOM JIaBJIEHUWU. 3aBUCHUMOCTb TEIJIOBOro 3¢¢eKra peakuuu OoT
Temreparypbl. BbiBon u ananu3 ypaBHeHuss Kupxropa B muddepeHunanbHoil ¢dopme.
Wurerpuposanue ypaBHenus: Kupxroda.
1.2. BTopoii 3aKOH TepMOJIUHAMUKHU.

CaMonpou3BOJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM HeoOpaTHMBIE,
paBHOBEeCHbIE (KBa3HCTAaTUYECKUE) U HEpaBHOBECHbIE IMpolecchl. Pabora paBHOBECHOTO U
HEpaBHOBECHOTO MpoueccoB. PopMyIUpPOBKU BTOPOro Hayajga TEPMOJUHAMUKUA. DHTPOIUS KaK
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KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHUS B H30JIMPOBAHHBIX
cUCTeMax. 3aBUCUMOCTb SHTPOIMU BEIIECTBA OT MApaMeTPOB COCTOSIHUS (TeMIepaTypsl,
naBiieHus, oobeMa). PacueT M3MEHEHUs SHTPONUU B PA3JIMUYHBIX MpOLECCaX, CBA3AHHBIX C
M3MEHEHHEM COCTOSIHUS MJICANIbHOTO Tra3a, a TaKKe YUCTBIX TBEPIBIX WM JKUIKHUX BELIECTB.
W3meHeHue >HTpONMM B IMPOLIECCE CMELIEHUS HUIealIbHbIX Ta3oB. 3MeHeHue sHTponuu npu
¢da3zoBbix mnepexonax. TeroBas Tteopema Hepucra, nocrynar Ilnanka (Tperbe Havano
TepMoauHamMukn). CraTucTHUecKas HMHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
ypaBHeHue boisbrmana-Ilnanka. Beraucnenne aOcoiiOTHON SHTpONMHM BemiecTBa. Pacyer
M3MEHEHHUsI SHTPONHMH B XUMUYECKUX PEAKUMSIX NMPU Pa3InYHBIX Temreparypax. O0bequHeHHOe
ypaBHenue | u Il 3akoHOB TepmoauHamuku. DHeprust ['enbmronbsua u sHeprust ['md6ca kak
KpUTEpUU  HANpPaBIECHHOCTU  TMPOLIECCOB M  pPaBHOBECHS B  3aKpbITBIX  CHUCTEMaXx.
XapakTtepuctuueckue (GpyHKuUU. 3aBUCUMOCTh 3Hepruu ['enpmronsia u sHepruu ['nb6ca ot
[apaMeTpoB COCTOSIHUA. TeMIiepaTypHas 3aBUCHUMOCTh 3Hepruum ['mb0Oca BemiectBa ¢ yd4yéToM
¢dazoBeix mepexonoB. Pom dazoBoro mepexoma (mepBwiid, BTOpOi). YpaBHeHusi [ ubO6ca-
I'enpMmroneia. Pacuer namMenenuii cranaapTHbix sHepruii ['u60ca u ['enpmrosbia B XMuMHUYECKUX
peaxkuusx Mpu pa3inyHbIX TEMIIepaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKHM MOTEHLMAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO NOTEHLHMANa OT JaBJICHUS U TeMIIepaTypbl. Y CIOBHUS paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIEcca B CUCTEMaX IEPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii OalaHC XMMHYECKOM pEeaKlMM, CTENeHb IPEBPAIICHUS, XUMHYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuUMHUYecKoW peakuuu (u3orepmbl Baut-I'odda).
XUMHYECKOE CpOJCTBO. AHalW3 YpaBHEHHMsS] HM30TEPMbl JJIs ONPEICIICHUs HaIlpaBJICHUS
CaMOIIPOU3BOJIBHOTO  MPOTEKaHWs] ~ XMMHYECKOW  peakuWh OT  JIaHHOTO  HCXOJHOTO
(HEpaBHOBECHOTO) COCTOSIHUA. TepMoJuMHaMHuyecKas KOHCTaHTa XMMHMYECKOTO PAaBHOBECUS U
SMIUpPUYECKUE KOHCTaHThl xuMuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHus ux cBs3u ans
peakuuy B HJIEaIbHOM Ta30BOM cMmecu. KOHCTaHTBI paBHOBECHS [UII TOMOIE€HHBIX U
reTepOreHHbIX pPEaKlMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CHCTEM (Ha NpUMEpPax).
CMmenieHne XMMHUYECKOTO paBHOBecus npu u3MeHeHuH oOmiero nasneHus (T = const) u npu
no6aBiieHnH B cucteMy nHeptHoro ra3a (T = const, P = const).

Bnusinue temreparypbl Ha KOHCTaHTY XMMHUYECKOI'O paBHOBECHUS, YPaBHEHHUS U300apbl U
M30X0pbl XMMUYECKON peakuuu. BeIBoJI, aHAUM3 U MHTErPUPOBAHHME Ha3BaHHBIX YpaBHEHHUM Ha
npuMepe ypaBHEHHUs n300apbl. PacueT cpelHero u UCTUHHOTO TEIUIOBOTO AP PeKTa XMMHUYECKUX
peakuuii M3 3aBHCHUMOCTH TEPMOJAMHAMHUYECKON KOHCTAHTbI PABHOBECHUSI OT TEMIIEPATYpHI.
Pacyer KOHCTaHT paBHOBECUS XMMHUYECKHX pEaKUUN W3 CTaHAAPTHBIX TEPMOJAMHAMUYECKUX
¢yHKIMH BemiecTB. BbruncieHne KOHCTaHT paBHOBECUS! XUMUYECKUX PEAKIUI MO CIPaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECUsI peakluii 00pa30BaHUs COEMHEHUN U3 IPOCTHIX BEILIECTB.
Pazoen 2. @azoevie pasnosecusi 6 00HOKOMNOHEHMHBIX CUCTNEMAX
2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSIHUS [Tl OJTHOKOMIIOHEHTHBIX CHCTEM

da3a, KOMIIOHEHT, 4YuClIO cTeneHed cBoOoabl. IlpaBuio Qa3 ['nbb6ca. I[lpumenenue
npaBwia (a3 ['mbOca mis ananm3a (a3oBBIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaX.
Jluarpamma COCTOSIHUSI OJHOKOMIIOHEHTHON CHUCTEMBbI, €€ (a3oBble MOJS, JUHUM U TPONHBIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHOGAa3HOE, AByX(a3zHOoe W Tpex(a3HOe PaBHOBECHSI.
Hacepimenneiil map, TemnepaTypHasi 3aBUCUMOCTh JaBJIEHUSI HachlllleHHOTo mapa. Kputuueckas
TOYKa, KPUTHUYECKOE COCTOSIHHE BEIIECTBA, €ro OCOOEHHOCTH. BbIBOJ M aHaln3 ypaBHEHMUS
Knaneiipona. 3aBucuMocCTb TeMNepaTypbl IUIaBJIEHUS OT BHEIIHETO JaBJICHUS, UHTEIPUPOBAHUE
ypaBHeHus KianeilipoHa s paBHOBecUs TBEpPAOE TEJO - JKUIKOCTh. PaBHOBecusi ¢ razoBoil
¢dazoit, ypaBuenme Kiamnelipona-Knay3myca, BbIBOJA W HMHTETPUPOBAHHE YpPAaBHCHUS IS
ONMCAHUA JIMHUM HCMapeHuss U cyOnuMaluM, HCIojb3yeMble aomnyiieHus. OnpeneneHue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. Onpenenenue TepMOAMHAMUYECKUX (PYHKIIUHI mporecca (pa3zoBoro nepexoaa
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[Ipumenenne  ypaBHenus  Knaneipona-Knaysmyca  juist  pacdera  M3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (a30oBbIX MpeBpalleHusx. B3auMocBs3b 3HTAIBIUI
IUTaBJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM TOUke. DMNUpUUecKoe mpaBuiio TpyToHa.

Pazoen 3. Tepmoounamuueckas meopusi pacmeopos
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapiuanbHbie MOJsipHbIE BETUYMHBI. YpaBHEeHUs | 'ub0ca-
Hiorema (BbIBOJ M aHanu3). MeTopl onpeaenaeHusl NapuuagbHbIX MOJISIPHBIX BEIUYHUH (METOJ
KacaTelbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE NaplUUaIbHble MOJIIPHbIE BEIMYMHBI
(mapuuanbHble MOJIsipHbIE QYHKIMU cMelleHus ). TepMoauHamMuyeckue QyHKIIMN CMEIEHUsI.
3.2. TepMoIMHaMHUYECKOE ONIMCAHUE NICANBHBIX U HEUJCAIBHBIX PACTBOPOB

WneanpHble  (COBEpLIEHHBIE) PACTBOPbl. XHMMHMYECKHNH MOTEHLMAT KOMIIOHEHTa
UJeabHOTO pacTBopa. TepMoauHamMuueckue (QyHKIUU CMEUICHHS Ul UACaJbHBIX PacTBOPOB.
PaBHoBecue "waeanbHbI pacTBOp-map", 3akoH Payns, rpaduyeckas WHTEpHpeTanus 3aKoHa
Paynsa. IlpenenbHo pa3z0aBieHHbIE pacTBOPbI, 3aKOH ['eHpu. VYpaBHEHHE XUMHYECKOTO
MOTEHLIMaNa JJisi PAacTBOPHUTENs W PACTBOPEHHOro BeulecTBa. HewuaeanbHble (peaybHbIE)
PacTBOPBI, TOJOKUTENIbHBIE U OTPULIATEIbHBIE OTKIOHEHHUS OT UICaIbHOCTH (OT 3aKoHa Payss).
CrangapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPUYHAs CUCTEMBbI
cpaBHeHUs. PacueT akTUBHOCTEW M palMOHANbHBIX KOA(P(UINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (GYHKUUM CMEIIEHUS ISl HEWJeallbHbIX PpPacTBOPOB.
3aBUCUMOCTh AKTHUBHOCTM U KO3(p(ULMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTypbl U
JTaBJICHHUS.

3.3. KomnuratuBHble CBOICTBa pPa30aBIEHHBIX PACTBOPOB HEJNETYYMX BEIIECTB B JIETy4eM
pacTtBopuTelie

KomnuratuBHble cBoiicTBa pa30aBiIeHHBIX PACTBOPOB HEJETYYMX BEIIECTB B JIETYUUX
pacTBopuUTENX (MOHMKEHHUE JaBJICHUSI HACBHIIIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CPaBHEHMIO C YHCTBIM pAacTBOPUTEJIEM, TIOBBIIIEHHE TEMIIEpaTypbl Hayajla KUIEHUS U
MOHI)KEHUE TeMIlepaTypbl Hadaja OTBEPAEBAHUSA pPAcTBOPOB, OCMOTHYECKOE JaBIICHUE).
D0yminockonuyeckass M KpPUOCKONMYECKass KOHCTAHThl pacTBOpHUTeNs. BpIBox ypaBHeHUS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIEpaTypbl Hayala OTBEpJIEBaHUS C KOHLEHTpalUel pacTBOpa.
Ocmoc, ocMOoTHYECKOE J1aBiieHHe, 0OpaTHbI ocMmoc. Vcnosib30BaHNE KOJIJIUTATUBHBIX CBOMCTB
JUIs  ONPENENIEHUsT MOJIIPHOW Macchl, CTENEHU JUCCOLMAMA WIM CTEHNeHH acCOLMaluu
PacTBOPEHHOTO BEILIECTBA.

Pazoen 4. @azoevie pasnosecusi 6 MHO2OKOMNOHEHMHBIX CUCTNEMAX
4.1. PaBHOBeECHE «KMJIKMI PACTBOP - HACBILLEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JluarpamMmbl  «J1aBJIEHUE-COCTaB»,  «TEMIIEpaTypa-CoCTaB», «COCTaB  Iapa-COCTaB
KUAKOCTU» JUIsl HJCAIbHBIX M HEWJeallbHbIX pacTBOpoB. llpumenenue mnpaBuna a3 k
UCCIIeIOBaHUIO0 auarpaMM. 3akoHbl ['n00ca-KonoBanoBa. AseoTpomnus, TepMOJWHAMUYECKOE
ycioBue TOuku aszeorpona. [IpaBmwiio pbluara. OU3HKO-XHUMHYECKUE OCHOBBI pa3/IElCHUS
KUJKUX CMECEl MEeTOJaMU MEPEroHKU U PEKTU(PUKALIIH.

4.2. PaBHOBECHE OKHJIKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KpUBbIE OXJaXKJIEHHUS, NOCTPOCHUE IHarpaMMbl IUIABKOCTH 1O
KpUBbIM oxJlaxaeHusd. CHCTeMbl C OrpaHMYEHHOM W HEOrpaHUYEHHOW pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJOM cocTosiHUM. M3omopdusm. Tumsl TBepAbIX pacTBOpOB. [luarpammbl
IUIaBKOCTH M30MOP(HO KPUCTAUIU3YIOIIMXCS BellecTB. JlMarpaMMbl IJIABKOCTH CUCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBHIO B TBEPIOM COCTOSHUU. DBTEKTHUECKOE U MEPUTEKTUUECKOE
paBHoBecus. OrnpeneneHre cocTaBa 3BTEKTHMUECKOM >KHUIKOCTH HMOCTPOCHHUEM TpPEYroJibHHUKa
Tammana. [Ipumenenne npasuia (a3 ['md6ca k ucciaeaoBaHuio (PazoBBIX PAaBHOBECHUI.

6 cemectp Paszoen 5. Pacmeopwi 21exkmporumos
5.1 PacTBOpBI 31€KTPOJIUTOB B CTATUYECKHUX YCIOBHSIX

TepMmoauHaMHUeCKO€ OIMCAaHUE CBOWCTB PACTBOPOB AIIEKTPOJIUTOB. AKTUBHOCTH H
KO3 (ULMEHThl AaKTUBHOCTH DJJIEKTPOJIMTa M HOHOB B PAacTBOpPE, CpEIHUE HOHHBIE
K03 (uLMEeHThl aKTUBHOCTU. CBA3b aKTUBHOCTHU AJIEKTPOJIUTA CO CPEIHEN HMOHHON aKTUBHOCTHIO
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1 KOHIEHTpamuen snektposmrta. HMonHas cuia pactBopa. [IpaBmiio monHOM cuiibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPHUM  CWIIBHBIX  3JIeKTpoJuToB  JleOasi- Xtokkes.
[Ipenenbubiii 3akoH [ebas-X1okkens, BTOpOE W TPEThe NMPUOIIKEHHS TEOPHH, Tpaduueckoe
MIpPEJICTaBICHUE STUX 3aBUCUMOCTEH.
5.2 PacTBOpBI SJIEKTPOIUTOB B TMHAMUYECKUX YCIOBUAX

[IpoBoauuky snexkrpudeckoro toka I u Il poma, mHoHHAsA U 3IIEKTPOHHAsA MPOBOAUMOCTb.
VYnaenpHas, MOJSpHas M SKBUBAJIEHTHAs 3JIEKTPUYECKHE MPOBOJMMOCTH, B3aUMOCBSI3b MEXIY
HUMU. 3aBUCUMOCTb YAEIbHON U MOJISIPHOH 3JEKTPUYECKON MPOBOAUMOCTEN OT KOHIIEHTpAIUH,
TeMIlepaTypbl U HpuUpoabl pacTBopuTesa. CKOPOCTb W MOJABHKHOCTH (20COJIIOTHAsE CKOPOCTH
JBIDKECHUS) MOHOB. 3aKOH HE3aBUCHMOTO JBWKEeHUS MOHOB (3akoH Komwpayma). [IpenenbHbie
MOJISIPHBIE 3JIEKTPONPOBOJHOCTH HOHOB. OCTa(EeTHBII MEXaHHW3M IepeHoca 3JIEKTPUYECTBA
MOHAMH TUJIPOKCOHUS U rujpokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOJIHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJIUTOB, YpaBHEHHE KOpHs KBajapaTHoro (ypaBHeHue Kousbpaymia). [Ipumenenue
TEOPUU CHJIbHBIX 3JIEKTPOJIMUTOB /ISl OOBACHEHUS 3JIEKTPO(YOPETUYECKOTO U PeTaKCallHOHHOTO
3G (}HEeKTOB CHMIKEHUS DJIEKTPONPOBOTHOCTH. BiusHHE MONEH BBICOKOW HAMPSHKEHHOCTH |
BBICOKOW 4YacTOThl NEPEMEHHOTO TOKa Ha 3JIEKTPOINPOBOJHOCTh PacTBOPOB. MeToauku
U3MEpEeHus EKTPOoNpoBoHOCTH. KoHayKTOMETpHUecKoe onpesiesieHue CTENeHH U KOHCTAHTBI
JUCCOLMaluu  c1a0bIX 3JIEKTPOJIMTOB, TEIUIOTHI, AHTponuu M sHepruu [mbOca mpouecca
JMCCOLIMAIIMU, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COETUHEHHH.
Pazoen 6. Dnexmpoxumuueckue cucmemul (yenu)
6.1 DJ1C u snexTpoAHBIC TOTECHITUAIIBI

DNeKTpOXUMHUYECKUe cUCTeMbI (Lenu). Bo3HHKHOBEHHE ckauka MOTEHIIMaja Ha TPaHUIIe
paznena mpoBoauukoB I wm Il poma. JIBOiHOW SIEKTpUYECKUM CIIOH. DIEKTPOXUMHUYECKHI
MOTEHIIMAJ, ralbBaHU-MOTeHIIHaA. OOpaTuMble IEKTPOAbl U OOpaTUMbIE JIEKTPOXUMHUYECKHE
uenu  (9JEMEHThI). OJEeKTPOABMKYILAs CHIa TallbBAHUYECKOTO  3JIEMEHTa, YCJIOBHBII
AJIEKTPOJIHBINA TMOTEHIMAN (MOTEeHIHal B BoaopoaHoi mkane). CBa3p DJIC rasbBaHUYECKOM
LEeNu C MEKTPOAHbIMU noTeHnuanamu. [IpaBuio 3nakoB D/IC U 37€KTPOAHBIX MOTEHIIMAJIOB.
TepMmonHamuueckasi TeOpUs TaJlbBaHUYECKHUX SBJICHUH. BbIBOI M aHanu3 ypaBHeHus HepHcera,
BbIpakarolero 3aBucumMoctb JJIC rajabBaHUYECKOrO AJIEMEHTA OT AKTMBHOCTEH KOMIIOHEHTOB
ANIEKTPOJIHON peakiuu. YpaBHeHue ['nbOOca-I'eapMrosipiia s 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC raapBaHUYECKOTO AJIEMEHTa OT Temmeparypbl. Kimaccudukamus 31eKTpoaoB:
AJIEKTPO/IbI IEPBOTO U BTOPOTO PO, Ta30Bbl€, OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE. Y paBHEHUE
Hepucra 1 noTeHmuana 31eKTpo10B BCEX BUIOB.
6.2. 'annbBaHNYECKUE IIEMEHTBI

Tunel raibBaHUYECKUX IEMEHTOB: XUMUYECKHE, KOHIICHTPAL[MOHHBIE, C IIEPEHOCOM, Oe3
nepenoca. Iud@y3unoHHbII NOTEHLMA, MEXaHU3M BO3HUKHOBEHMSI U METOJIbl €r0 YCTpaHEHUs
(cBemeHHs K MUHMMalbHOM BenmumuuHe). Metonuka wusMmepenuss OJIC U 31eKTPOIHBIX
MOTEHIIUAJIOB. [IpyMmeHeHHEe MOTEHUMOMETPUM JJI ONPENENIEHUs TEePMOIUHAMHUYECKHX
XapaKTePUCTUK XUMHUYECKUX PpEaKlMi, MPOTEKAILUX B TaJbBaHUYECKOW IENH, KOHCTaHT
XMUMHUYECKOTO PABHOBECHS, aKTUBHOCTEH M KO3()(PUIMEHTOB aKTMBHOCTH 3JIEKTposuToB, pH
pacTBOpPOB, TPOU3BEACHHSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COCAMHEHHH. XUMHYECKHE
MCTOYHUKHU TOKA.
Paszoen 7. Xumuueckas kunemuxa
7.1. ®opMasibHasi KWHETHKA

TepmoauHamuueckas BO3MOMKHOCTh Ipollecca M €ro MpakThyeckas (KMHETUYecKas)
ocyiecTBUMOCTh. [Ipenmer u 3aiaun xumudecko KuHeTUKU. OCHOBHbIE MOHATHS (OpMaIbHON
KMHETHUKH: CKOPOCTb XUMHUYECKOW pEeakluu, MOJEKYISIPHOCTh, YACTHBIM M OOLIMN HOPSAIOK.
OCHOBHOH MOCTYJIAT XUMHYECKOW KHUHETHKH, KUHETHYECKOE YpPaBHEHUE CKOPOCTH PEAKIIHH.
KoHcTanTa CKOpOCTM XMMHYECKOM pEakIHH, Pa3MEPHOCTh KOHCTAaHThl CKOpPOCTH. MeTonbl
ompejieNieHus CKopocTell Xumuueckux peakuuid. I[IpocTbie (91€MEeHTapHBIE) U CIOXKHbBIE
peakuuu. Kunetnka npoctsix U (opMaibHO MPOCTHIX OJHOCTOPOHHUX TOMOI€HHBIX PEaKIUil.
Peakuuu nepBoro, BTOporo u tperbero nopsaaxos. Auddepenuuanbaas 1 MHTErpajibHas Gopmbl
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KMHETUYECKUX ypaBHEHUH, KMHETHYEeCKHe KpuBble. JIMHEHHOe NpeicTaBlieHne KUHETHUYECKUX
KpUBBIX I PEaKkUMi pa3IMyHbIX NOPSAKOB. Bpems mnosynpeBpamenusa. Peaknum HyneBoro
nopsiika. Meroa u30bITKa (M30Jsnuu) OcTBanbla OIpEAEieHHs] YacTHBIX MOPSAKOB IO
COOTBETCTBYIOIIEMY peareHty. JuddepeHnuanbuple U UHTETpalibHbIE METObl ONpEeSICHUs
nopsiika peakuuu. Pasznuyue KOHLEHTPAllMOHHOTO M BPEMEHHOTO MopsAakoB. CIOXKHBIE
peakuuu. IlpuHIUMD HE3aBUCUMOIO NPOTEKAaHUS DSJIEMEHTApHbIX peakuuid. OOpaTumble U
napajulefibHble peakuuu neporo nopsaka. JuddepennuanbHble ypaBHEHHs, ONUCHIBAIOIINE
CKOPOCTH 3THUX peakUuuid, UX HuHTerpupoBanue. KuHeTumueckue KpuBbIE M KaXIOro U3
pearupyromux  BemiectB.  [locnenoBarenbHble  peakuumun  1-ro  mopsnaka.  Cucrtema
nuddepeHInanbHbIX ypaBHEHUM, OINUCHIBAIONIMX KUHETUKY IIOCJIEAO0BATEIbHBIX pPEaKLUi.
Kunernyeckue ypaBHEHMsSI W KHHETHYECKHE KPHUBBIE Ul BCEX YYaCTHHKOB peakuuu. Bpems
JNOCTHKEHUS] MaKCUMaJbHOM KOHUEHTPAalMKW MPOMEXKYTOUYHOTO BEIIECTBA. 3aBUCUMOCTD
MaKCUMAaJbHOM KOHLIEHTpAalMd MPOMEXKYTOUYHOTO BEIIeCTBA OT COOTHOIIEHHS KOHCTaHT
CKOPOCTEW OTHENBHBIX CTAIUN MOCIIEN0BATEIBHON peakuuu. [IpuHIMn INMHATHPYIOIIEN cTaauu
MOCJIEIOBATEIbHOM ~ XuMHMueckod  peakuuu.  CTallMOHapHBIH  pEXUM  NPOTEKAHUS
MOCJIEIOBATENbHBIX ~ peakuuid. MeroJ  KBa3HCTAlMOHAPHBIX  KOHIIEHTpaluil, o0nacTb
npUMeHeHus. BiusHue TeMrepaTypbl Ha CKOPOCTh XHMHYECKOM peakiuy, MpUuOIMKEeHHOE
npasuwio Baut-I'opda. YpaBuenue Appennyca B quddepeHunanbHoi U HHTErpaibHON popme.
OddexTrBHAsS HHEPrusi aKTUBALUUU U NPEIIKCHOHEHLIUAIbHBIA MHOXHUTEIb, METOAbl HX
OTpe/ieNIeHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopust aktuBHbIX (OmHapHbiX) coynapeHuil (TAC). CkopocTh peakuuu Kak YHCIIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHCcTaHTa ckopocTu OMMOJIEKYISIpHON
peakuuu. OU3NYECKUI CMBICT MPEAIKCIIOHEHIIUATIBHOTO MHOXKUTENS U SHEPrUM aKTUBALUHU B
pamMKax TEOpHH aKTUBHBIX coyfapeHui. Crepuueckuil pakTop, HEOOXOIUMOCTb €0 BBEACHUS B
KMHETUYECKOE YpaBHEHHE peaklru. JJOCTOMHCTBA U HEAOCTATKU TEOPUU aKTUBHBIX COYIapEHHUIA.
MexaHn3M MOHOMOJEKYISIPHBIX Ta30BbIX peakuuid B pamkax TAC, cxema Jlunnemana.
HcronkoBaHWe NPUYMH H3MEHEHHS MOpSAIKAa MOHOMOJEKYISPHOW peaklud NpU HW3MEHEHUU
JTaBJICHUS.

Teopuss mepexonHoro cocrosiuus (aktuBupoBaHHoro komiekca) (TIIC umum TAK).
OcHoBuble mnosiokeHus TIIC, kuHernueckas cxema peakuuu. [IoBepXHOCTH MOTEHLMAILHOU
SHEpPruM, KOOpJIMHATa peakluu, MyTb peakluuu. AKTUBHUPOBAHHBIM KOMIIJIEKC M €ro CBOMCTBa,
UCTUHHAs 3Heprus aktuBauuu. CKOpOCTh peakuud — CKOPOCTh pacraja aKTUBHUPOBAHHOIO
KOMIUIEKCa (cxopocTh €ero IIPOXOKICHHUS yepes MOTEHIUATbHBIN Oapnep).
KBasutepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmuss M SHTPONUS aKTHUBALUH,
TPAaHCMHUCCUOHHBIM  KO3(pduiueHT. CBA3b DHTAJIBIUU  aKTHUBAMM C  3PPEKTUBHOU
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTrUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEIHBIE PEAKIUN

DOTOXMMUYECKUE DPEAKIUH, MEPBUYHbIE U BTOPUYHBIE (POTOXMMHUYECKHUE IPOLIECCHI.
®oroauccormanuss U (ortonus. Dortodusznueckue (IAe3aKTUBALMOHHBIE) MPOLECCHl MpHU
MOTJIOLEHUN H3IydyeHus. 3akoHbl (oroxumuu: ['porryca-/penepa u Oiinmreiina-IlITapka.
KBanrtoBbiii Beixoj. KuHeTnka mpoiieccoB, NPOUCXOAAIIUX C y4acTHEM (POTOBO30YKIECHHBIX
Monekyn. Cencubunmuzaropsl, CeHcHOuIM3npoBaHHble (PoToOXMMHUYECKHE peakiuu. OCHOBHBIE
pasnuuus peakiuuil ¢ GOTOXMMHYECKUM U TEPMUYECKMM HHULKMHUpOoBaHHEM. DOTOXMMHUYECKHE
nporieccsl B atmocdepe, GoToCHHTES.

Lennbie peakuuu. IlpumMepsl peakuuii, MNPOTEKAOIIMX IO LEMHOMY MEXaHHU3MY.
Oco0OeHHOCTH M OCHOBHBIE CTAJMU LIEMHBIX peakiuil. MexaHu3Mbl 3apOK/I€HUs, pa3BUTUS U
oOpbiBa 1enei. JIMHEWHBI W KBaJpaTU4YHBI OOpBHIB Ieneld. 3BEHO IeNHu, JIMHA IICTH.
HepasBeTBneHHble U pa3BeTBIEHHbIC LEMHbIe peakiuu. KuHeTrka Hepa3BETBIEHHBIX LIETTHBIX
peakuuii. Craguu pa3BETBICHHOW LENMHOM peakuuu. BeposTHOCTH 00pbhiBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BETBIEHHBIX IEMHBIX pEakUil BO BpPEMEHH, CTAl[MOHAPHBIA U
HECTAllMOHAPHBIA pEeXHUMbl TedeHHs] peakiuu. lIpenenpHble SBICHUS B Pa3BETBIEHHBIX
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peakuusx. HikHMi W BepXHUM mpeaensl BOCIUIAaMEHEHHsS (B3pbiBa) IIEMHOM peakiuu.
[TosmyocTpoB BOCILTAaMEHEHUS.
Pasoen 8. Kamanuz

'oMoreHHbli U rereporeHHblil Katanu3. ABTokaTanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakiuil. BiusHue kartanm3zaropa Ha TEpPMOJWHAMUYECKUE U KUHETHYECKUE
XapaKTePUCTUKU  XUMHYeCKUX  peakuuid.  CeleKTHUBHOCTb  JEWCTBUS  KaTalu3aropa.
Karanutuueckas akTUBHOCTb, yJeJIbHAs KaTaJlUTHYeCKas aKTUBHOCTb. [|'OMOTEHHBIH KaTalus.
CnuTHBIA M pa3lieNbHbIA MEXaHU3Mbl KaTAIUTUYECKUX PEAKIMM, dHEpreTHYecKue auarpammbl
B3aMMOJICHCTBUS PEareHToB ¢ Kataym3aTtopoM. OOmuii u crenuPuaecKuil KUCI0THO-OCHOBHBIN
katanu3. O¢@deKkTuBHasT KOHCTAHTAa CKOPOCTH PpEaKLMM, KaTalu3upyeMOl BeELIEeCTBAMHU C
KHCJIOTHO-OCHOBHBIMM ~ CBOMCTBaMHu. KaTaluTuueckue KOHCTAHThI CKOPOCTH — PEAKIUH.
I'ereporennsiii  karanu3. CKOpOCTh  I'€TEPOTr€HHO-KATAIUTHUECKON — peakuuu.  Tumbl
IeTepOreHHbIX KaTaJU3aToOpoB. 3aKOH JEHCTBYIOIIMX MoBepxHocTe. Posp aacopOuuu B
rereporeHHoM npoiiecce. Kunetrnka rereporeHHO-KaTaTuTHYECKUX peakui, He TMMUTHPYEMBIX
muddysueit. OTpaBieHUe KaTaau3aTopoB.

4. O0beM yueOHOMH THCHUILTHHBI

C
Beero eMecTp
. 5 6
Bun yuebnoit paboTsl A A X
3E KaJ. 3E KaJ. 3E KaJ.
T, T, T,
OO61mast TpyI0€MKOCTh TUCITUTUTHHBI 14 504 7 252 7 252

K —
OHTAKTHAas padoTa — ayIMTOPHbIE 5.34 192 2,67 96 2,67 96

3aHATHS:

Jlexmmm 1,78 64 0,89 32 0,89 32
[IpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTeJibHAs paboTa 240 3,33 120 3,33 120
[ToaroroBka k 1a60paTOpHBIM paboTam 102 60 42
KonrakTHas camocrositenbHas paboTa 6,66 - 3.33 - 3.33 -
CamocrosiTenpHOE H3yYeHUE Pa3JIeioB 138 60 78

JUCITUITIIMHBI

Buabl koHTpOJS:
JK3aMeH 2 72 1 36 1 36
KonrtakTHas pabota — HpoMexyToyHas

0,8 0,4 0,4
arTecTanus 2 ’ 1 ’ 1 ’
[ToaroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIA: JK3aMeH JK3aMeH

C
Beero eMecTp
. 5 6
Bun yuebnoit paboTsl N N N
3E °TP. | ap °p. | ap CcTp.

q. q. q.

OO611ast TpPyA0EMKOCTh AUCLUTIIIUHBI 14 378 7 189 7 189

K —
OHTAKTHAas padoTa — ayIMTOPHbIE 5.34 144 2,67 7 2,67 7

3aHATHS:
Jlexmmm 1,78 48 0,89 24 0,89 24
[Ipaxtueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
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Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24

CamocrosiTesibHas paboTa 180 3,33 90 3,33 90

[ToaroroBka k 1abopaTopHBIM paboTam 76,5 45 31,5

K - - -
OHTAKTHAasl CAaMOCTOsITeNIbHAsL paboTa 6,66 3.33 3.33

CaMOCTOSTEIbHOE U3yUICHUE PA3JICIIOB 103.5 45 58.5

JUCITUITIIMHBI

Buabl koHTpOJS:
IK3aMeH 2 54 1 27 1 27
KonrtakTHas paboTa — HpoMexyToyHas

0,6 0,3 0,3
arrecranus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIA: JIK3aMeH JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Kos1ionaHass XuMus»

1 leas aucuumIMHbI — npuodOpereHue olOyyaronuMmucs 0a30BbIX 3HAHUN B oOnacTu
TEPMOJIMHAMUKN TIOBEPXHOCTHBIX SIBJICHUM M CBONCTB JUCHEPCHBIX CHUCTEM U MOJIYy4YECHHE
YMEHHH B 4aCTH UCIOJIb30BAHUS 3TUX 3HAHUM MPU UCCIIEJOBAaHUH, TIPOCKTUPOBAHUH U CO3TaHUU
pEAIbHBIX CUCTEM, SIBJISIFOIIMXCS B OOJIBIINHCTBE CIy4aeB AUCIIEPCHBIMH.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obaaoams cleqyOIUMU KOMIETEHIMSIMA U UHIAUKATOPAMU UX JOCTHKEHHUS:

OIlIK-1.4, OIIK-1.8, OlIK-1.11.
3namo:

- IPU3HAKU 0OBEKTOB KOJUIOUJAHON XUMUU U UX KiaccuuKaluro.

- OCHOBHBbIE TIOHATHSI U COOTHOLIEHUS TEPMOJAMHAMUKH IIOBEPXHOCTHBIX  SIBICHUU
(TepMOMHAMUKa MOBEPXHOCTHOIO CJIOS; aAre3us, CMayMBaHUE M DPACTEKAHUE >KUIKOCTEH;
JHUCIIEPCHOCTh U TEPMOJMHAMHUYECKHUE CBOMCTBA Tel; aAcopOLus ra3oB M MMapoB, aacopOouus u3
pPacTBOpPOB).

- OCHOBHBIE T€OPUH (PU3NUYECKON aCOPOITUH.

- OCHOBHBIE TIPEICTaBICHHUS O CTPOCHUU JBOWHOIO JJIEKTPUYECKOTO CIJIOS; IPUPOLY
AJIEKTPOKUHETUYECKOTO MMOTEHIINAJIA; OCHOBHBIE JIEKTPOKUHETUUECKHE SBJICHUS.

- yciuoBus TpuUMeHMMOCTH 3akoHa CTokca; 3akoH O#HmTetHAa — (CMOJIYyXOBCKOTO,
rurcomMeTpudeckoe ypapHenue Jlariaca.

- IPUPOAY CEIMMEHTALMOHHOW M arperaTMBHON YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PAaCTBOPOB
I[TAB kak nauouiIpHBIX cuUCTEM; OCHOBHbIe MojoxeHus: Teopuu JJIDO; npuuuHsl U
O0COOEHHOCTH OBICTPOM M MEUIEHHOMN KOaryJslu{, KOHLEHTPALUOHHOW U HEUTpaln3allMOHHON
KOaryJsilyH.

- THUIBl CTPYKTYp, BO3HHKAIOIIME B JUCHEPCHBIX CHUCTEMaX, HPUYMHBI U YCIOBHUS UX
o0pa3oBaHus; KJacCU(PUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTMYECKUM CBOMCTBaM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPBIMHU XapaKTEPU3YIOT JUCIIEPCHOCTD.

- TMPOBOJUTH pacCYeTbl C HCIIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUH TEpMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- paccuMTHIBaTh BEJIUYHHY MIEKTPOKWHETUYECKOTO MOTEHIIMAaja MO JaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaThb HHTErPaJbHYI0 MU AuddepeHlnanbHyl0 KpUBBIE pacHpelesieHuss YacTHl] IO
pazmepam.

- paccuMThIBATh U aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOIO B3aUMOICHCTBUS YaCTHLL,
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- pacCUUTHIBATH U U3MEPATH BA3KOCTH JUCIIEPCHBIX CUCTEM.
Bnaoemo:
- TPENCTABICHUSIMH O POJM TMOBEPXHOCTHBIX SIBICHUM W JTUCHEPCHBIX CHUCTEM B TEXHHUKE W
MIPUPOJIE.
- METOJIaMH U3MEPEHUS TTIOBEPXHOCTHOTO HATSHKEHUS, KPaeBOTo yrJia.
- 3HAaHUSAMH O METOJaX U3MEPEHHS aJACOPOINU U YACIBHON MOBEPXHOCTH.
- 3HaHUSIMH 00 YCTIOBUSIX TPUMEHUMOCTH ypaBHEeHUS [ enbMrosbiia — CMOTyXOBCKOTO;
- METOJIaMH OTIPEICTICHUS FJICKTPOKMHETUYECKOTO MTOTEHIMAIa.
- METOJOM CEIMMEHTAIIMOHHOI'O aHaJIn3a.
- METOIaMH OTIPECIICHHS] KPUTUIECKON KOHIIEHTPAIIMH MHUIIENIO00pa30BaHUS;
- METOJIaMH UCCIIEIOBAHUS KUHETHKN KOATy IS,
- METOIaMH U3MEPEHUS U aHAJN3a KPUBBIX TCUCHHUSL

3 Kparkoe coaepxxanue TUCUUIIMHBI
Paznen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUKU

Komnouanass xumusi - Hayka O TOBEPXHOCTHBIX SIBJIGHUSIX U JAMUCIEPCHBIX CHUCTEMaX.
OcHOBHbBIE TIOBEPXHOCTHBIE SIBJICHHS: aJre3uss M CMayuBaHUE, KaNWUISIPHOCTb, aJcopOLus,
AIIEKTPUYECKHE SIBJICHUS HA MOBEPXHOCTAX U JIp.

OcHOBHbIE NpPHU3HAKU JAMCIEPCHBIX CHUCTEM - TIETEPOre€HHOCTh M JIUCIEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusl; KOJIUYECTBEHHbIE XapaKTEPUCTUKH naucrepcHocTH. Kiaccudukanus
JMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO TUCHEPCHOM (a3bl U AUCIIEPCUOHHOMN Cpebl.
Knaccudukanus cBOGOIHOANUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHI] U IO B3aWMOJEHUCTBHUIO
MEXIy AWCIEPCHOHHOW cpemodt U aucnepcHor (a3oil. Poib MOBEPXHOCTHBIX SIBICHUU |
JMCIIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOU TEXHOJIOTHH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUI

OOuias xapakTepUCTHKa MOBEPXHOCTHOM sHepruu. [loBepXHOCTHast 3Heprus B oOLIEM
ypaBHEHUHU 1-ro u 2-ro Hayasl TepMoAUHAMUKH. [loBEpXHOCTHOE HATSHKEHHE KaK Mepa SHEPruu
'nb6ca mexdaszHoit nmoBepxHocTU. [loBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTUKA TMPUPOJIbI
conpukacaromuxcs a3 u ux B3aumozeicTBus. CBOMCTBA MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mO0ca-I'enbmronbua Juisi BHYTPEHHEW YIEIbHOM MOBEPXHOCTHOM SHEPIHH
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTE€TUYECKUX ITapaMETPOB MOBEPXHOCTU OT
TeMmIieparypsl. [Iporieccsl caMonpon3BOJILHOTO YMEHBIICHHS IOBEPXHOCTHON YHEPIHH.

Ancopbuusi U MoBEepXHOCTHOE HaTspkeHHe. CBsA3b BEIMUYMHBI aCOPOLUU C MapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W30MHKHA © u30cTepa ajacopomuu. Mertox wu30eiTkOB ['mOOCa.
OyHaaMeHTanpHOE aJacopOLMoHHOEe ypaBHeHue ['u60ca. I'mbOcoBckas aacopOuus. YactHoe
BbIpakeHuEe ypaBHeHUs [n606ca. IloBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-UHAKTHBHbBIE
BEIIECTBA.

Anresus, CMauyuMBaHME W pacTEKaHWE KHUJAKOcTeH. Anresuss m koresus. llpupoma cun
Mex(pazHoro B3ammonaeucTBus. YpaBHenue [romnpe mus paborel anresun. CMauuBaHHWE W
kpaeBoil yroi. 3akoH lOnra. Ces3p paOoThl aare3uu ¢ KpaeBbIM yriioM (ypaBHeHue Jlrompe-
IOura). Jluopunbuble U nM0(POOHBIE MOBEPXHOCTU. MeETONbl OIpeneaeHHs] KpPaeBbIX YIJIOB.
Bnusinue noeepxHoctHo-akTuBHBIX BenlecTB (IIAB) na cmaunBanue. Pacrekanue xuakoctei.
Koaddpuuuent pacrekanus no Iapkuncy. Dddexkr Mapanronn. MexdazHoe HaTsHKEHUE Ha
IpaHULIE MEXAYy B3aMMHO-HACBIIIEHHBIMHU >KMJIKOCTSIMH U mpaBuiio AHToHOBa. [IpakTmyeckoe
3HAYEHUE a/Ire31H, CMauMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TepMoauHaMHuueckue cBoictBa ten. [lpaBmio ¢a3 [ubbca wu
JHUCIIEPCHOCTh. BiMsHUME KPUBU3HBI MOBEPXHOCTH Ha BHYTpPEHHEE JaBiIeHHE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHasi sHeprust U paBHOBecHble (opmbl Ten. Ilpunuun I'm60ca-Kropu.
3axkoHn Bynbda. Kanwmnsphusle saBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE HU
TEXHOJOTMU.  MeTonbl  OmpeleNeHHus  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHMOCTD
TEPMOJIMHAMUYECKOW PEAaKIIMOHHOM CHOCOOHOCTH OT AMCIEpCHOCTH. YpaBHeHHe KenbBuHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMMUYECKOM peakiuu,
TeMIieparypy ¢pazoBoro nepexoja.
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[Honydyenue nucnepcHuIX cucteM. MeToapl nucreprupoBanus. Y papsHenue PeObunnepa mist
paboThl AucHeprupoBaHus. AJCOpOLMOHHOE MNOHMXKeHHe mnpouHocTH (3¢dext PeOunaepa).
I'omorenHass u rereporeHHas KoHJeHcauus. MeractabunpHoe coctosiHue. DHeprus ['nbbca
oOpa3zoBaHusi 3apojplllia HOBOW (a3bl, KPUTUUECKHH pamuyc 3apoisimia. J[Be cramuu
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KMHETUKU O0pa3oBaHMsI HOBOW (ha3bl C IEPECHILICHUEM.
VYnopasiieHue JUCHEPCHOCTbIO TNpU TOMOI€HHON KoHjAeHcauuu. llpumepsl moiiyueHus
JHUCIIEPCHBIX CUCTEM METOIaMU (PU3MUECKON U XUMUYECKOW KOHCHCALIUU.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanus mexanmzmoB aacopOruu (dbusmueckas anacopOus, XxemMocopOuus u
nonooOMenHast agcopouws). [Ipupona ancopOrmoHHbIX crit. OCOOEHHOCTH COCTABIISIFOIINX CHJI
Ban-nep-Baanbca (OpHEHTALMOHHBIX, WHIYKIMOHHBIX W JUCIEPCUOHHBIX) IPH aJICOPOLIMH.
VYpaBHeHHe A1 TOTEHIMAIBLHON SHEPTUH B3aUMOJIEHCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTBIO
Tena.

Ancopbuusi ra3oB M _IapoB Ha OJAHOPOIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMBbl MOHOMOJIEKYJISIpHOU ancopOuuun Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTaHT
3TOro ypaBHeHus (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). Ypasuenue ®peitnynuxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOumu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHHe M30TEpMBI
aacopOmuu, ero ananu3. JluneidiHas Qopma ypaBaenuss BOT u pacder ero KOHCTaHT.
Ompenenenue yaeabHOU MOBEpXHOCTH MeTo oM BOT.

Ancop6uus ra3oB ¥ IapoB Ha MOPUCTHIX MaTepuanax. KoguuecTBeHHblE XapaKTEPUCTHKU
MOpUCTBIX MarepuasioB. [lopucTbie Tena KOPIYCKYJISPHOM, KPUCTAJUIMUECKOM M TyOuaToit
CTPYKTYpBl, MeTo/bl uX noxydeHus. Knaccupukauusa nop no yOMHHHY M €€ B3aUMOCBS3b C
TEOPHUSIMHU AJICOPOITUH.

Teopus kanmwsApHONW KOHACHCAMHU. KamniisipHO-KOHIEHCAMOHHBIN THCcTepe3uc. Pacuer
UHTEerpaibHON U nuddepeHanibHoN KPUBBIX pacipeieNeHns 00beMa op o pa3zMepam.

OcoOeHHoCcTH afcoOpOLMM Ha MHUKPOINOPUCTHIX Marepuanax. [loTeHuumanbHas Teopus
[Monstnu.  AncopOUMOHHBIM  MOTeHUMan.  XapakTepuUCTHuYecKas  KpuBas  aJCOpOLMH.
TemneparypHasi HHBapUaHTHOCTh U ap(UHHOCTh XapaKTEpUCTUUECKUX KpUBBIX. O000IIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3aMOJHEHUS MHUKPOIOpP, YaCTHBIE CIydau ATOTrO
ypaBHeHus (ypaBHeHue JlyOmnuHa-PamymikeBuya). AacopOrusi ra30B U MapoB B XUMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusiHue ctpoenus monekyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUs] OT COCTaBa pacTBopa IpH coOnroeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
VYpaBuenune IllumkoBckoro. VYpaBHEHHMsI COCTOSHHUS — a3000pa3HbIX  [MOBEPXHOCTHBIX
(ancopOUMOHHBIX) MIEHOK. THUITBI TOBEPXHOCTHBIX IUIEHOK M ONpEAENICHUE UX XapaKTEPUCTHK.
Becor Jlearmiopa. @akTopel, ONpeaesioniie arperaTHoe COCTOSIHHE aJICOPOIMOHHBIX TUICHOK.
Ompenenenue cTpoeHUs aACOPOIMOHHOTO CJI0sl U pa3MepoB MoJekyn [TAB.

Paznen 4. DnexTpuyeckue BJACHUS Ha IOBEPXHOCTU

JBoninoit snexkrpuyeckuit cioit (IIC), mexanmsambl obOpazoBanus [IIC. CooTHommeHus
MEXAY JIEKTPUYECKUM MOTEHIMAIOM U TIOBEPXHOCTHBIM HaTsDKeHUEM (ypaBHeHUs Jlummmana).
DNeKTpOKaNWUISIpHbIE KpUBbIE U onpeienienrne napamerpos JIOC no 3TuM KpuBbIM.

O6mme npexacrasienus o Teopusx crpoerus IC. Teopus ['ym — Uenmena. YpaBHenue
[Tyaccona-bonbumana miisa quddysHoit yactu J9C u ero pemenue. Tonmuna auddyzHoro cios
Y BIMSHUE Ha Hee pa3iaudHbIX (akTopoB. [[BoitHOU anekTpuueckuii cioit mo teopun lllTepHa,
nepesapsiaka nmopepxHoctu. [lpumepsr oopazoBanus JJIC. Mutniemisl U UX CTPOSHHE.

UYerblpe BUJA 3JICKTPOKHMHETUYECKUX SABJICHUH. OJIEKTPOKMHETHUECKUN MOTEHLMaNl H
BJIMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHHe ['enbmronbua-CMOIyXOBCKOTO st
CKOPOCTH NEpEeHOca IpH 3JIEKTPOOCMoce U 3eKkTpodopese. DPPeKThl, HE YUUTHIBAEMbIE ITUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  MPOBOJAUMOCTb,  3JIEKTPO(OPETUUECKOE  TOPMOKEHUE,
penakcannoHHbIi 3G dekT). [IpakTHdeckoe UCTIOIB30BaHUE IIEKTPOKUHETUYECKHUX SIBIICHUM.
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Pasznen 5. KuHetnueckne cBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTAIMOHHOrO aHaiu3a. CBA3b CKOPOCTH OCAXJAEHUS YacTUL C HX
pasmepoM. YcnoBusa coOmoaenuss  3akoHa  Crokca.  CeaMMEHTAIlMOHHBIM  aHAIIN3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacnpeleneHus 4YacTHll 10
paanycam. DKCIIEpUMEHTAIIbHBIE METO/IbI B CETUMEHTALIMIOHHOM aHAJIU3E.

MouiekynsspHO-KUHETHYECKass MpHpoaa OpoyHOBCKOro BikeHus. CBs3b  MexAy
CPEIHEKBAaPAaTUYHBIM CIBUIOM 4YacTull U Kodpduuuenrom mudpdy3un (3akoH ODiHIITEHHA-
CMOJTyXOBCKOTO). DKCIIEpUMEHTaNIbHAs TPOBEpPKa 3akoHa OWHITEHHA-CMOIYyXOBCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOTO JABMXKECHHUS.

CenuMenTanoHHO -G O Yy3UOHHOE paBHOBECHE, TUTICOMETPUYECKUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMUMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas ycTOMYMBOCTD U KOAryJaslys JUCIEPCHBIX CUCTEM

OOmue BOMpOCHl  YCTOMYMBOCTH  JucnepcHbIX cucteM. CeauMeHTallMOHHAas U
arperatuBHasi ycTOHYMBOCTU cucteM. JInodunbHbie 1 1M0(POOHBIE CUCTEMBI: CAMOIIPOU3BOJIBLHOE
oOpa3oBaHHE OJHMX U HEOOXOAUMOCTh cTaOmnuzauuu Jpyrux. Kpurepuil nmodunsHOCTH
cucteMm 1o Pedbunnepy-1llykuny.

Jlnopunbuble gucnepcHele cuctembl. Kilaccupukanus u  o0mias XapaKTepUCTHKa
MTOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHHW3M MHULEI0O00pa30BaHMUsL.
Crpoenne munemn [TAB. ComoOunu3zanus. OcHOBHbIE (DAKTOPBI, BIUSIOUINE HA KPUTHUECKYIO
KoHLeHTpauuo wmunemiooopazoanus (KKM). Mertoner onpenenenuss KKM. IIpumenenue
ITAB.

JInopoOueie nucnepcHbie cuctembl. DakTOphl YCTOWYMBOCTU JHUOPOOHBIX CHCTEM.
broicTpas n meanenHas koarymsinus. Kuneruka xoaryssiuu no CmoiryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOaryiasiuuu. 3aBUCUMOCTb YMCJIa YacTULl Pa3HOro MOpsAKa
OT BPEMEHH.

OcHoBHble monoxenust Teopum Jepsruna, Jlanmay, @Depses, OsepOeka (JJIDO).
PacknuHuBaromee JaBl€HHE W €r0  COCTaBJSIONIME. OHEpPrust 3JIEKTPOCTATUYECKOIO
OTTAJIKMBAaHUSA NpPU B3aUMOJCHCTBUM cIab03apsHKeHHbIX MoBepXHOcTed. Cuibl M 3HEprus
nputspkeHus.  OOliee ypaBHEHHE JUIsl DSHEPIMM  B3aWMOJCWCTBMSI JUCIEPCHBIX YacCTHILL.
[ToTeHnmanpHple KpUBbIE B3aMMOJECMCTBHS 4YaCTHI] B HMOHOCTAOMJIM3UPOBAHHBIX JUCIEPCHBIX
cuctemMax. [loTeHnuanpHBIN Oapbep W €ro 3aBUCMMOCTh OT TOJIIHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpOM MHUHHMMyMax. HeWTpaiu3zalMoHHas M KOHIEHTpPAlMOHHAs
koarymsiuusi. [lopor Obictpoit koarymsiuuu. IlpaBuno I[ynbne-I'apau. 3akon epsruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BbICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYMCTKM HPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE HAa W3MEHEHHH
arperaTMBHON M CEAMMEHTAlMOHHON YCTOMYMBOCTH JIUCIIEPCHBIX CUCTEM.

Pazpen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA JUCIIEPCHBIX

CUCTEM

Tunel  cTpykTyp, o0Opa3yloluxcsi B arperaTMBHO-yCTOMYMBBIX M arperaTUBHO-
HEYCTOMYMBBIX JUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHME arperatuBHO-
YCTOWYUBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JUCIIEPCHBIX CHUCTEMAaX. B3auMOCBSA3b MEXIy BUAOM MOTECHIMAIBLHON KPUBOW B3aMMOACHCTBUS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoarymsinoHHO-TUKCOTPOIHbIE
U KOHJEHCAIlMOHHO-KPUCTAJIIM3aMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPYKTyp B Ipyrue.
Teopust crpykrypooOpa3zoBanus ((HU3MKO-XUMHUYECKasi MEXaHHWKa) KaK OCHOBA TOJy4YeHUS
HOBBIX MaTepUaJOB.

Peonornuecknit MeTron wucciaeAoBaHUsS AUCTIEPCHBIX cucTeM. (OCHOBHBIE TOHATHA U
UJeaNbHbIE 3aKOHBI pEoJIOTHMH. MoaennpoBaHue peoJOrMYecKUX CBOMCTB Tell. Mogaens
Maxkcsenna, Mmonens KeapBuna-®oiirta, mojiens bruarama.

Knaccugukanuss JIUCHEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXaHHMYECKHM CBOWCTBaM.
HploToHOBCKME UM HEHBIOTOHOBCKHME KHUAKOCTU. llceBmormuactuyeckue U JMJIaTaHTHBIE
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KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMUYMBBIX JMCHEPCHBIX
cucreM. YpaBHeHus OiHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue

CBOMCTBA CTPYKTYPUPOBAHHBIX KUIKOOOPa3HBIX U TBEPJO0OPA3HBIX CUCTEM.

8. 3axiroueHue

HOBCpXHOCTHBIC ABJICHUA W JUCICPCHBIC CHUCTEMBI B XUMHYECKON TEXHOJIOTHH.

Kostonaaas XuMus 1 0XpaHa OKpYKaroIel cpepl.
OO61Iee KOJIMYECTBO pa3/eios - 8.

4 O0bem yuyeOHOW IMCHMILIMHBI — BC€ BUJbBI Yy4eOHON paboOThl, 3.€. M 4Yachl IS

Tabnuier Oepyres u3 yueoHoro miana (YII) u PTLI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0 0 0
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesnbHas padoTa - -
CaMocCTOATENbHOE U3YUEHHUE Pa3/IeioB AUCUUIUIMHGI (TOAr0TOBKa | 2,22 80 60
K 1a00paTopHbIM paboTam)
Buja koHTpoOJIs:
OK3aMeH 1,0 36 27
KoHTakTHas paboTa — MpoOMEXyTOUYHAsI ATTECTAaIHs 1.0 0,4 0,3
IToaroToBka K 3K3aMeHy. ’ 35,6 26,7
Bu uTOroBOro KOHTPOJIs: JK3aMeH

AHHOTanusA padoyeil NporpaMMspl JUCHHMILIMHBI «MaTeMaTuKa»

1. Heap AucHUIUIMHBI - (OPMHUPOBAHHE Y CTYIEHTOB CHUCTEMbl OCHOBHBIX MOHSATHH,
HCIIOJb3YEMBIX JUISI IOCTPOEHUS BAKHEUMIIMX MATEMaTUYECKUX MOJENICH M MaTeMaTHYECKHX
METOJIOB /ISl ONIMCAHUS PA3JINYHBbIX XUMHKO-TEXHOJIOITMYECKUX MPOLIECCOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIeyONMMA KOMIIETESHITUSMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

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

MHTErpajbHOr0 UCUUCICHUS, MU dHepeHIMaTbHBIX YpaBHEHUN

T depeHInaIbHOTo u

- MaTEMaTUYCCKHUEC TCOPHU U METOJbI, JICKAIIKMC B OCHOBC IMOCTPOCHUA MATCMATHUYCCKUX

MOJIeTIe;
- OCHOBBI HpI/IMeHCHI/ISI MATEMATHUYCCKUX MOI[@J'IeI\/'I U MCTOIOB.
VYMeTh:

- BBI6I/IpaTB MaTEMaTHYCCKNEC MCTOAbI, ITPUTOAHBIC AJId PCIICHUA KOHerTHOI\/’I 3aJa4u,
- HCII0JIB30BATh MATCMATHUYCCKUC TOHATHA, MCTOABI U MOACIIU JIA OIMMCAHUA PAa3JTMYHBIX

IMpoLECCOB;

— BBIABJIATE MATEMATHYCCKHUEC 3aKOHOMCEPHOCTH, JICKAIIUEC B OCHOBC
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KOHKPETHBIX IIPOLIECCOB;
—  HUCIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKOM 00pabOTKU JaHHBIX;
— [PHUMEHATh MaTEMAaTHYECKHE 3HAHUS Ha MEKIUCLUUIIIMHAPHOM YPOBHE.

Bnagetsb:

— OCHOBaMM (YHIAMEHTAJbHBIX MAaTEMaTHYECKUX TEOPUH W HaBbIKAMU HCIOJIb30BAHUS
MaTEMaTUYECKOT'0 anmapara;
—  METO0/IaMHU CTaTUCTUYECKON 00paboTKN HHPOpPMALIUH.

3. Kpartkoe cogep:xaHue TUCUMILTHHBI
1 CEMECTP

Beenenne. [lpenver u mertonsl marematuku. OmnMcaHWe OCHOBHBIX pas3felioB Kypca.
CrpykTypa Kypca U nnpaBujia peHTHHIOBON CUCTEMBI.

Pa3nea 1. DiiemeHTHI ajredpsbl.

UYucnoBele MHOXKeCTBa, KoMILieKcHble uncia. Onpenenurenu II u Il nopsaxkos. Bexkropsr:
OCHOBHBIE TIOHSATHS, CKaJIPHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: mpsmMasi Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunel: geictBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylIeHYaTOMYy BUay U BuAy l'aycca. Panr marpuus. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpamdecKux
ypaBHeHu. CoOCcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.

Paspnen 2. ®yukuusa oaHoii mnepemenHoil. Ilpenen ¢ynkuuu. HenpepbiBHOCTH
pyHkuumn.

Oynkuus. CrocoObl 3aanus QyHKUMH. DiemMeHTapHble ¢yHkuuu. Ilpenen ¢pyHkuuu B
touke. OnHoctopoHHue mnpezensl. [Ipenenst Ha OeckoHeyHocTu. beckoHeuHO Manble U
0ecKOHEeYHO 0o0JIbIIne (PYHKLINU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Ipeeiax.
[lepBrlii M BTOpON 3aMeuaTenbHble Mpeaensl. HempepplBHOCTh (QYHKIMUM B TOYKE M Ha
npoMexyrtke. CBoiicTBa (yHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. TOUKM pa3pbiBa QYHKLIUU U UX
Kiaccuukanus.

Paznea 3. InddepenunanbHoe ncuuciaeHue (PyHKIMH OJHOI NepeMeHHO.

[IpousBomnass ¢yHKIUK, €€ TEOMETPUUYCCKUA M MEXAaHUYECKHUW CMBICI. YPaBHEHHS
KacarenbHOM u HOpMmanu. [IpaBmina nmuddepenumpoBanns. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepeHurpyeMocTh (QYHKIUU: ONpEIENIEHUEe, TEOPEMbl O CBS3M HENPEPHIBHOCTU U
nupdepeHuupyeMocTd  (QyHKIMM U C CyLIeCTBOBaHUEM IpousBojgHOU. [uddepennuan
dbyHkuuu: ompexaenenue, cBoictBa. IlpousBoanas cioxkHod ¢GyHKIUU. OCHOBHBIE TEOPEMBI
mudpdepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeonpeneneHHocre).  [Ipous3BogHbple  BBICHIMX — MOPSAKOB. MOHOTOHHOCTH  (PYHKIUU:
onpejiesieHue, He0OOXOIMMbIE U JIOCTaTOYHbIE YCJIOBUA. DKCTpeMyM (QYHKIMH: OIpeleleHHe,
HE0OXO0IMMbIE U JIOCTATOUHbIE YCIIOBUS. BBINMYKIIOCTh, BOTHYTOCTh M TOYKH meperuda rpaduxa
(GyHKIMM: ONpeaeseHusi, He00X0AUMbIE M JIOCTaTOYHBIE YCIOBHUS UX cyllecTBOBaHusA. OOmias
cxeMma ucclieJoBaHUs QYHKIMM, TOCTPOCHHUE UX IPapUKOB.

Pasnen 4. UnTerpasibHoe ucyucjaeHne PyHKIUM OJHOM NepeMeHHOMM.

[lepBooOpaznas Qynkmus. Heomnpenenennslii HWHTETpal W €ro cBoWcTBa. Tabmuia
OCHOBHBIX MHTErpasioB. MeTO/Ibl HHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBAHUE, METOT
MOJICTAHOBKM, WHTEIPUPOBAHHME [0 4YacTsIM, MHTETPUPOBAHHE pALUOHAIBHBIX Jpo0eil,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIMM.
OnpeneneHHblil UHTErpaj, €ro reoMeTpudeckuil cMbIci, ero cBoiicTBa. Teopema o cpenHeM
3HaueHuu. ®opmyna Herorona-JleliOHuna. 3aMeHa nepeMeHHON 1 UHTErPUPOBAHUE 10 YACTSAM B
OTpe/IeIECHHOM MHTErpase. Beluncienue mionaaen miockux Guryp 1 o0beMoB Tell BpallleHus ¢
MIOMOIIBIO OTpeAeNeHHOro uHTerpaia. HecoOCTBEHHbIE HMHTErpaibl: ONpeNeieHUs], CBOMCTBA,
METO/1bI BBIYUCIICHUS.

2 CEMECTP
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Paspnen 5. In¢ppepenuuaibHoe ncunciaeHue GQyHKIMNA HECKOJIbKUX NepeMeHHBbIX.

OyHkuMM ABYX M OoJiee MEpPEeMEHHBIX: OIpejaeseHue, o0JacTh orpeaesaeHus, o01acTb
CYLIECTBOBaHMS, T'€OMETpUYECKass MHTEPHpPETalus, JUHUU YPOBHS, M IMOBEPXHOCTU YpPOBHS.
[Ipenen @pynkuuu B Touke. YacTHble MPOU3BOAHbBIE (HAa MpUMepe PYHKIUU ABYX NMEPEMEHHBIX).
HuddepenurpyeMocTh  QyHKUMU:  ompeneneHue,  CcBA3b  IUPPEepeHIUPYEMOCTH  C
HENpPEpPhIBHOCTHIO M C CYIIECTBOBAHMEM YACTHBIX IPOM3BOJHBIX. JlOCTaTOYHBIE YCIIOBUS
mupdepenuupyemoctd  Gynknuu.  AuddepenuupyemMocts  crokHOM  (QYHKIMH, TIOJHAS
npousBojaHas. [uddepenunan QyHKUMM JABYX IEPEMEHHBIX, €ro HHBApHUAHTHOCTb.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesiBHO. YacTHble
pou3BoJHble U JaupdepeHranpl BhICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIaHHBIX
MPOU3BOJAHBIX (W1 (QYHKUUMH JBYX [E€PEMEHHbIX). AHAJIUTHUYECKUN MPU3HAK TOJHOIO
muddepenunana. [lponsBogHas 1Mo HampaBiIEHUIO: OllpeeeHune, popmyna AJis €€ BhIUMCICHHUS.
I'paguieHT U ero cBoiicTBa. OKCTpeMyMbl (YHKIUM JBYX II€PEMEHHBIX: OIpeaeIeHHUs,
HEO0OX0/IMMOE U JOCTATOYHOE YCJOBHUS CYLIECTBOBAHHUS SKCTPEMYyMaA. YCJIOBHBIH 3KCTPEMYM:
OTpe/ieNieHue, METOJIbl HaXO0KJIEHUS TOYEK YCIOBHOIO 3KCTpeMyMa (IPSMOM METOJ U METOJ
MHoxuteneit Jlarpanxka). Hanbosnbliee n HaumeHbllee 3HaueHUs: PyHKIUU BYX EPEMEHHBIX B
3aMKHYTO# 00JacTH.

Pa3zpnen 6. KpaTHble nHTErpaJbl.

JIBOMHOW WHTErpall: OINpEeNeNeHHe, T€OMETPUUYECKU CMBICH, CBOMCTBA. Teopema o
CpPEIHEM 3HAYEHUHN JBOWHOTIO MHTErpala. BprumcieHue NBOWHOIO HMHTErpana B JEKapTOBOM
CUCTEME KOOPAMHAT. BblumciaeHue NBOWHOIO HHTErpajia B IOJSPHOW CHUCTEME KOOPAMHAT.
WNurterpan Diinepa - Ilyaccona. [lpuioxeHuss ABOMHOTO WHTErpajia: BBIUMCICHUE IUIOIIAIN
IJI0CKOM 001acTu, o0beMa MIIMHAPUYECKOTO Teja, MIIOMAA1 MOBEPXHOCTH, MACChl INTACTUHKHU C
3aJIaHHOM  IUIOTHOCTBIO, KOOpPJAMHAT ILEHTPA TSHKECTH IUIACTUHKU. TpOMHOM HMHTerpai:
omnpeneneHue, GU3NIECKUil 1 TEOMETPUUECKUIN CMBICII, CBOMCTBA, TEOpPEMa O CPEIHEM 3HAUYCHUHN
TPOMHOrO MHTErpaja. BeluuciaeHne TpOMHOTO MHTErpaa B JEKAPTOBOM CHUCTEME KOOpPAMHAT, B
UWIMHAPUYECKUX U cepuueckux KoopauHaTtax. [IpuioskeHus TpOHHOro HHTerpana:
BbIYMCIIEHUE 00bEeMa, MAcChl TeJa ¢ 3aJJaHHON IUIOTHOCTBIO, KOOPJAMHAT LIEHTPA TSHKECTH Tela.

Paspnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTErPAJIbL.

KpuBonuHelHbI MHTErpal MO KOOpAWHATaM: OIpeleieHHue, (PU3MYEeCKHil CMbICH, CBOMCTBA.
Boruncnenue kpuBonMHEWHOro uHTerpana. @opmyna i BBIYUCIEHUA pabOThl  IpU
NepeMeIEHNU MaTepralbHOW TOUKH B CUJIOBOM I0JI€ BAOJbL HEKOTOporo nytu. @opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJIMHEHHOTO WHTErpajga IO 3aMKHYTOMy KoHTypy. HeszaBucumoctsb
KPUBOJMHEWHOTO MHTErpajia OT IyTH MHTETPUPOBAHUSA: HEOOXOUMOE U JOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpUTepHil He3aBucuMocTH. loTeHInanbpHoe nose, NoTeHuuanbHas QyHKIUs U
ee BbIUMCICHHE. DBblunclieHne KpUBOJMHEHHOIO MHTErpaja, HE 3aBUCSIIEr0 OT IyTH
uHTerpupoBanus. [loBepXHOCTHBIN HHTErpai: onpeaenenre, Gu3nuecKuil CMbICI, BEIUUCICHHUE B
JeKapToBO# cucteMe koopaunat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHs IEPBOT0 MOPSIAKA.

JuddepeHunanbiHble  ypaBHEHUS:  OIpEAEieHHe, MOpsI0K, pelleHue, TeopeMa
CYIIECTBOBAHUS U €MHCTBEHHOCTH pemieHus. 3agada Komu. uddepenunanbHbie ypaBHEHUS C
paznensgomuMuca nepeMeHHbIMU. OTHOpOoJHbIE ypaBHEHUsi [-To mopsaka: ompezeneHue U
MeToJ pemieHus. JIuHelHble ypaBHEHUs [-TO mopsaka: OIpeneIeHue M METOJ PEIICHMS.
VYpaBuenust bepunymniu: omnpenenenue u Meron peuieHus. uddepeHunanbHele ypaBHEHUS B
MOJIHBIX JuddepeHnranax: onpeaesieHne U MeTo] peuieHus. VHTerpupyrommili MHOXKUTEIb:
ONpeJiefiecHue, CBEJCHHE K YPAaBHEHHIO B NOJHBIX JuddepeHnnanax ¢ [MOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEJIS.

Pazgen 9. IlnddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JudpdepenunanbHble ypaBHEHUsI BTOPOTO NOPsKa, JOMYCKAIOIINE MTOHMKEHHUE MOPsiIKa.
Jluneitnble nuddepeHanbHble ypaBHEHUS! BTOPOrO MOPSIKA: OINpeNeieHHe, OJHOPOJHBIE U
HEOJTHOPOJHBIC JIMHEWHBIE YypaBHeHus. CBoiicTBa pemieHui. JluHelHAs HE3aBHCUMOCTh
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¢byukuuil. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTpYKType OOLIUX pelieHuit
JMHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJAHOPOAHBIX AUPPepeHInanbHbIX YPaBHEHUNH BTOPOTO
nopsiaka. yHaameHTanbpHas CUCTEMa PEHICHU JIMHEWHOTO OJHOPOIHOTO Au(depeHITHATHEHOTO
ypaBHEHHUs BTOporo nopsiika. Jinneinsie oqHopoaHble nuddepeHaibable ypaBHEHUSI BTOPOTO
MOPsIIKA C MOCTOSIHHBIMU Ko3(duumentamu: mMeroa Diiepa Uil pelieHHsl 3THUX YpaBHEHUU.
Jluneitnsie HeogHOPOHBIE MU dEepeHIINaIbHbIE YPAaBHEHUSI BTOPOTO MOPSAIKA C IMOCTOSIHHBIMU
ko3¢ duLmeHTaMu: METOJ MOoJ00pa YaCTHOIO PELIEHUs 3TOr0 ypaBHEHHUS C IPaBOM 4YacThIO
CHEeMaIbHOTO BHJAa W METOJl BapualUud MIPOU3BOJBHBIX MOCTOSHHBIX. JIuHElHbIE
nuddepeHnraibHble ypaBHEHUSI n-TO MOPSAJKA: CBOMCTBA PEUICHUH, TEOpPEMbl O CTPYKTYpe
oOuiero pemieHus. AJITOPUTM MOCTPOEHHUS OOIIEro pelieHus: JUHEHHOro AudQepeHunaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 hrLIeHTaMu.

Pa3nen 10. Cucremsl aud¢epeHunaabHbIX ypaBHEHUH.

Cucrembpl JNHMHEHHBIX JU(GdEepeHINATbHBIX YpaBHEHUH [EpBOTO IMOPSJIKA, pelIeHHe
METO0/1I0M HcKItoueHus. CucreMbl IMHENHBIX AU depeHInalbHbIX YpaBHEHUN IEPBOTO MOpsiIKa,
METO/i BapUalMy IPOU3BOJIbHBIX MOCTOSHHBIX. CHCTEMBl JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUN
[IEpPBOro MOpsAKa C MOCTOSSHHBIMHM Ko3(dduuuentamu, meton Oinepa. CucCTeMbl JHHEWHBIX
HEOJHOPOAHBIX U depeHIIMATbHBIX YPaBHEHUH C TOCTOSIHHBIMU KO3(PPUIIEHTAMHU.

Paszpnen 11. UnciioBble 1 QYHKUMOHAIBbHBIE PSAIbI.

UYucnoBele psAbl: OCHOBHBIE IOHATHUS, CXOJAUMOCTh pAna. HeoOxoaumblil mpu3HaAK
cxoguMmoctu psaga. CpoiicTBa cxoAsimuxcst psaoB. JlocTaTOyHble NPU3HAKK CXOJIUMOCTH
3HAKOIOJIOKUTENbHBIX PSA0B: MHTErpajbHbIA npu3Hak Kolu; mpu3Haku CpaBHEHUS PSOB;
npusHak [lanambepa; pagukansablil mpusHak Komm. Psaner Jupuxiie. 3Hakouepeayronuncs ps;
onpeneneHue, npuszHak JleitOHMIa. AOGCOMIOTHAST M YCIIOBHAs CXOJIMMOCTh 3HAKOIMEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psAbl. CTENeHHbIE psJibl: ONpeaenaeHue, Teopema Abensi, HHTepBajl
CXOAMMOCTH, paauyc cxoauMocTu. CBoiicTBa cTeNeHHbIX psifoB. Paasl Teitnopa u Miﬁjﬁogmg%:

OnpeJeeHNE, YCIOBHS CXOMUMMOCTH pana Telnopa k ucxogHol (Qynkumu. Jlemma = 7!

s VX E€R . Jlocratounsie yemosus cxomumoctu psga Teilnmopa. ANTOpPHTM  pasioKeHHs
e
YHKIMM B psx Makinopena. OCHOBHbBIE pasjioxkeHus (ydkoumii: €, SIX - COSX 1n(1+x)’

I+ x) ,arcigx  arcsInX g pgn Maxnopena. Pasnoxenne Gpynxumii B psix Teiiopa ¢ oMorpsio

OCHOBHBIX pa3fiokeHuil. [IpuMeHeHue CTeneHHbIX pSIOB: NPUOIMKEHHBIE BBIUMCICHHUS,
npuOIMKeHHOE perieHne TuddepeHanbHbIX ypaBHEHUH.
4 CEMECTP

Pasnen 12. Teopusi BeposiTHocTeil. CiyuailiHble BeJIMYHMHbI H HX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTei. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHocuTenbHass dYactoTa. Kilaccuueckoe © T€OMETPHUYECKOE
ONpeJeNIeHUe BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IIpocTpancTBO  3nemeHTapHBIX coObITHl. Kitaccuueckoe —omnpeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBITHIl: TEOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Tpynny. AKCHOMaTUYeCKOe onpeziesieHne BeposiTHOCTH. CTaTUCTHUECKOE OIpeIeIeHHe
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. T€opeMbl 0 BEPOSTHOCTU MPOU3BEICHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHBITaHus. Dopmyna beprysm.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne ciaydallHOM BenWYMHBI. J[MCKPETHBIE M HENPEPHIBHBIC CIIYYaiiHbIE BEIMYMHBI.
3aKoH pacHpeesieHus ciay4aiiHoi BeanuuHbl. DYHKIUS paclpeneseHus], ee CBONCTBa, rpaduk.
[InoTHOCTH pacrpeneneHus] HENPEepbIBHON CilydalHON BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMyna s BEpPOSTHOCTH IIONAJAHUS HENPEPBIBHOW CIlydalHOW BEJIMYMHBI B JAHHBIN
MHTEPBAJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTb BEPOSTHOCTH, M€OMETPUUYECKHI CMBICT (OPMYIIbL.
bunomunansHOe pacnpenenenue, pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE paclpeleleHue,
HOPMAaJIBHOE pacIpeesIeHne, SKCIIOHEHIIMAIBHOE PACIIPECIICHHE.
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Paszpen 13. MaremaTuyeckasi CTAaTUCTHKA.

[Ipenmer maTemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEMaTHMYECKON CTATHCTUKH.
Bei6opounsiit meroa. Cratuctudyeckoe onucanue. Beibopku. ['crorpamMmma u HOJUIOH 4acToT.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacnpeneneHus. BolOopouHble XapaKTEpUCTHUKU U
ux pacnpenenenus. CoctosrenbHble, 3((EKTUBHbIE CMEIIEHHbIE W HECMEIICHHbIE OLICHKHU
napameTpoB. CTaTUCTUYECKOE CpeHEE, CTaTUCTUYECKasl JUCTIePCUsl U CTaTUCTHUECKOE CpeHee
KBaJIpaTUYHOE KaK TOYEUHbIE OL[EHKH HEU3BECTHBIX: MaTEMATHUECKOTO OKHUJAHUS, AUCIIEPCHUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHUs. JloBepUTEIbHbIE UHTEPBAIbI U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTeNbHbIE OLIEHKU HEU3BECTHOI BEPOSITHOCTH MO OosbIIMM BbIOOpKaMm. [loBeputenbHas
OLICHKa MaTeMaTH4eCKOro OKMJAHUS NpU HEM3BECTHOHM mucnepcuu. JloBepurenbHas OLEHKA
CpPEIHEero KBaJIpaTUYHOro OTKIOHeHUus. Tounble BbIOOpouHble pacnpenenenus: CrbroneHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka CTaTUCTUYECKUX TUNOTE3. MareMaTH4ecKHe METOJbl MPOBEPKH CTAaTUCTUYECKUX
TUNOTE3. DJIEMEHTbl TEOPUH KOPPEISALUH.

4. O0beM yueOHOMH TUCUMILTHHBI
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Cemectp
Bup yueonoii padotnl Bcero 1 2 3 4
3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.4. 3E AKam.4.
O0wmas Tpy10eMKOCTh JMCIHUIIJIHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaxtuueckue 3ausarus (I113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonrakTHast camocTosiTenbHast pabota 0,6 0.4 0 0 0,2
CaMOCTOSITEIBHOE HN3Y4YCHHC pa3aCIOB JUCHUIIIINHBI 8744 303,4 2334 83,6 2322 80 2322 80 1366 59,8
Bua konTpoJisi — 3auer ¢ oleHKOMH + +
Bua konTpoJas — 3auer + +
Bua koHTpoJsi — Dk3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalUs 5 0,8 | 0,4 | 0,4
[TonroroBka k ’K3aMeHy. 71,2 35,6 35,6
Buja uroroBoro KoHTpoJsi: 3a4eT ¢ OLEHKOH IK3aMeH IK3aMeH 3auer
Cemectp
Bup yueonoii padotnl Bcero 1 2 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTtp. 4.

O0mas Tpy10eMKOCTb JMCIHIIJIHHBI 18 486 5 135 5 135 5 135 3 81

KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18

Jlexun 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15

[Tpaktuueckue 3ausarus (113) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03

CamocrosiTesibHas padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82

KonrakTHas camocTosiTenbHast pabota 0,45 0,3 0 0 0,15

CaMOCTOSITEIBHOE HN3Y4YCHHEC pa3acIOB JUCHUITINHBI 8344 227,43 2334 62,88 2322 2322 1366

Bua konTpoJisi — 3ayer ¢ oleHKOM + +

Bua konTpoJs — 3aver + +

Bua koHTpoJsi — Jk3amMeH 2 54 1 27 1 27
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KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalUs 0,6 0,3 0,3
[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7
Bua nTOroBoro KOHTpoJIs: 3a4er c oleHKOMH JK3aMeH JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«DPu3zuKa»

1. Heap qucuunIMHbI — TPHOOpETEHUE 00YIAIONTUMHUCS 3HAHUM TI0 OCHOBHBIM pasnenaM (pU3uKu u
YMEHHIO IPUMEHSTDH UX B IPYTMX €CTE€CTBEHHOHAYUHBIX AUCLUIIIUHAX.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHIKCHUS:

OIlIK-2.4, OlIK-2.7, OlIK-2.11

3nams:

- (u3nyUecKkue OCHOBbI MEXaHUKH, (U3UKH KOJeOaHUIl W BOJIH, AJIEKTpUYECTBA WM MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKHU U TEPMOJAMHAMUKH, KBAHTOBON (U3UKH;

- cMbICIT QYHIAMEHTAJIBHBIX (U3NYECKUX 3aKOHOB, PUHIUIIOB U MOCTYJIAaTOB; UX (OPMYIUPOBKHU U
T'paHUIIB TIPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (pU3MYECKUX SIBJIECHUN C (yHIAMEHTAJbHBIMU NPUHIUIAMH U 3aKOHAMU
(U3HUKN; OCHOBHBIE METO/IbI PEIICHUS 3a]1a4 110 ONUCAHUIO (PU3UUECKUX SIBJICHMUIA;

- METOJIbI 00pPabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUECKUE 3HAHUSA U IKCHEPHUMEHTAIbHbIE METOJbl MCCIEIOBAHUS MPU PELUICHUU
npodecCHoHANBHBIX 33/1a4;

-IIPOBOJIUTH PACUYETHI, OCYLLECTBIATH aHAJIU3 U HA OCHOBE 3TOT0 JIeJaTh 000CHOBaHHbBIE BBIBO/IBI;

- QHAJIM3UPOBATh PE3yJIbTaThl HAOMIOJAEHUN U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
MPUHIUIOB (DU3UKHY;

- OMPEENATh XapakTep (U3NYECKUX MPOIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIbHOW HHQOpMAIU
IIpY MOMOIIU T'pauKOB, TAOIUI] U YPAaBHEHUI;

- MpeJCTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETUUYECKYI0 MH(OPMALMIO B YCTHOU U
MMCbMEHHOU (popme, B TOM YHUCIIE C UCIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYToM (PU3HUECKUX TPUOOPOB U 000PyA0BAHNUS;

- HaBbIKAMHM 0OOCHOBAHMSI CBOUX CYXKJEHHUI U BbIOOpa METOJa UCCIIET0BAHUS.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroasl (U3HYECKOTO HCCICAOBAHUS: OMBIT, THUIOTE3a, JKCIECPUMEHT,
teopus. lIpenmer kunematuku. [lepememenune, ckopocTs, yckopeHne. KuHemaTnyeckne XapaKTepUCTUKU
BpaIaTEIbHOTO ABUKECHUS.

1.2. 3akonsl HproToHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TArOTeHUs. J[BHykeHue
TeJla MepeMEHHOM Macchl. YpaBHeHUs: Memepckoro. @opmyna L{noakoBCKoro.

1.3. Yopyruii u Heynpyruil yaapsl mapoB. MOMEHT HHEpLIUN MaTEpUAIbHOW TOYKU U TBEPAOTO TEA.

1.4. KunemaTtuka rapmoHudeckux KkojeOanuil. [luddepeHunanbHoe ypaBHEHHE T'apMOHMYECKHUX
koneOanuil. IloHATHe O 3aTyxalIIMX M BBIHYXJIEHHBIX KojeOaHusx. BomHoBoe naBmxenue. BoiHbl
IIPOJIOJIBHBIE U NOIIEPEYHBIE.

Pazoen 2. Monexynapnas ¢puzuxa u mepmoounamuxa.

2.1. DnemeHTHl TepMOAMHAMUKH MW (GU3MYECKOW KuHETWKU. WneanpHblid Ta3. Pacmpenenenue
Boneuimana u ero o6medusndeckuii cmbici. Peansubiii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmomuHamuueckuii meton B (u3uke. PaBHOBecHBbIE cocTOsiHMS. Hadama TepMoIuHAMUKH.
Huxipl. DHTPOTIUS U €€ CTATUCTUYECKOE TOJIKOBaHHE.

2.3. SBnenue nepenoca. Juddysus. 3akon duka. Ternonpooanocts. 3akoH Dypre. BHyTpeHHee
TpeHue (BI3KOCTh). 3akoH HproToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.
3.1. 3akon Kymona. Teopema Octporpaackoro-I'aycca. Jumosb.  Judnexktpuku B
AJIEKTPOCTATUYECKOM MOJIE.
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Pazoen 4. Dnekmpomacnemusm.
4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.
4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUusA. Y paBHeHne MakcBesia.

Pazoen 5. Onmuxa.

5.1. UnTepdepenus BoiH. dudpakmus BonH. [lomsipuszarus BoH.

5.2. TemoBoe m3nmydenne. 3akoH Kupxroda. 'nnoresa [lnanka. KBantoBoe 00bsicHeHHE TETIOBOTO
u3nyuyenus. dpdexr Komnrona.

5.3. Snepnas mozensb aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. T'unote3a ne bpoitna. BonnoBoe ypaBHenue lllpeaunrepa nias cTaMOHapHBIX COCTOSHUIA.
Omnsitel LTepua-I'epnaxa.

6.2. Muorosnektponsabiii atoMm. Dddekt 3eemana. [Ipunnun [laynmu. KBanTOBBIE cTaTHCTHYECKHE
pacnipenenenus boze-Ditamrelina u @epmu-/upaka. ®ononsl. 3akonsl Jlebas n DitHIITEHA.

4. O0beM yueOHOMH THCHUIINHBI

Beero Cemectp
Bu yae6HO# paboThI Ne 2 No 3
3E Akan. 3E Axan. 3E Axan.
9. 9. q.
OO1mas TpyA0eMKOCTh JUCHUILINHEL 12 432 6 216 6 216

KonTakTHasi paboTra — ayIuTOpPHbBIE
3aHATHS:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu)

Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4HCJI€ B (OpME MPAKTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[TpaxTuueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4HCJI€ B (OpME MPAKTUUECKOU
MTOJTOTOBKH (npu Hanuuuu)
Jlaboparopusie paboTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HCJI€ B GOpME MPAKTUIECKOU
MMOJTOTOBKH (npu Hanuuuu)
CamocrosiTeJibHAs padoTa 6,5 232 3,7 132 2,8 100
KonrtakTHas camocrositenbHas paboTa

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

(AmmK uz VII ons 3au / 3au c oy.) 0.3 0.4 0.4

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8

TUCIUTIIUHEI (Ui Opyaue 8uobl 231,2 131,6 96,6

camocmosmenbHou pabomoi)

Buabl KOHTpOJIA:

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

Jk3aMeH (ecau npedycmompen YII) 2 72 1 36 1 36

KonTakTtHass pabora — mpoMexyTO4YHas 0.4 0.4 0.4

arrecTanus 1 1 1

ITonroToBka K SK3aMeHYy. 35,6 35,6 35,6

Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
. Cemectp

Bun yuebnoit paboTsl Bcero

No cemectpa \ No cemectpa
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3E AcTtp. 3E AcTtp. 3E AcTtp.
T, T, T,
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 12 324 6 162 6 162

KonTakTHasi paboTra — ayIuTOpPHBIE
3aHATHA:

B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATrOTOBKU (npu Hanuuuu)

Jlexkun 1,3 36 0.4 12 0,9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)
[Tpaktueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popmMe NpakTUIECKOM
MTOJTOTOBKH (npu Hanuuuu)

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

Jlaboparopusie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HClIe B PopMe MPaKTUICCKOM

MIOJTOTOBKH (npu Hanuuuu) ) ) ) ) ) )
CamocrosiTesibHas paboTa 6,5 174 3,7 99 2,8 75
KoHnTakTHas camocTosiTeNibHas paboTa 0.6 0.3 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) ’ ’ ’
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 6,5 3,7 2,8
TUCIUTIIUHEI (Ui Opyaue 8uobl 173,4 98,7 74,7
camocmosamenbHou pabomoi)

Buabl KOHTpOJIA:

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

Jk3aMeH (eciu npedycmompen YII) 2 54 1 27 1 27
KoHTakTHas paboTa — TpPOMEKYTOYHAS 0.6 0.3 0.3
arTecTanus 2 1 1
IToaroToBka K SK3aMeHYy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl MOAYJIsI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MU

1. Heas M™Moayasi — O3HAKOMJIEHHME CTYACHTOB C TEOPETHYECKUMH, NPAKTUYECKUMH U
METO/I0JIOTMYECKUMU OCHOBaMH COBPEMEHHBIX MH(OPMALIMOHHBIX CHUCTEM. B pamkax u3ydeHus MOIyns y
CTYACHTOB (OPMUPYIOTCS TEOPETHUECKUE 3HAHMUS M MPAKTUYECKHE HABBIKM 110 HHCTPYMEHTAJIbHBIM
CpeacTBaM IMporpaMMHOro obecrneyeHus. CTyIEeHThl H3Yy4alOT HAa MPAKTUKE BUIbl MHGOPMAIUMOHHBIX
TEXHOJIOTUH.

3agaum MoayJsl — IpUOOpeTeHHE CTYJEHTAMH IMPOYHBIX TEOPETUUYECKUX 3HAHUN U MPAKTHUECKUX
HAaBBIKOB B 001aCTU MH(OPMALIMOHHBIX TEXHOJIOTHU.

2. B pe3yabTaTe n3y4eHHst MOAYJIsS 00YUYAIOUIUICS T0JIKEH::

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbraTe ocBO€HUS MOl CTYAEHT JIOJIKEH:
3names:

— TIPOIIECCHI, METOJBI TOHUCKa, cOOpa, XpaHEHWs, O0OpaOOTKH, MPEICTABICHHUS, PACIPOCTPAHEHUS
nHpOpMaUM W CIMOCOOBI OCYIIECTBICHHUS TAaKUX MIPOIECCOB W METOJOB (MH(POpPMAIMOHHBIE
TEXHOJIOTUN)
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— COBPEMEHHbIE MHCTPYMEHTAJIbHBIE CPE/Ibl, IPOrPAMMHO-TEXHUYECKHE MIIaTGOPMbl U IpOrpaMMHbIE
CpeICcTBa, B TOM YHUCJIE OTEYECTBEHHOI'O ITPOM3BOJCTBA, HMCIOJIB3yeMBIE I pEUIeHUs 3a/1a4
podeccuoHaIbHOM 1eATeNbHOCTH, U MPUHIUIBI UX PAOOTHI.

Ymemo:

— BbpIOMpaTb M HCHOJB30BaThb  COBPEMEHHbIE  UHPOPMAIMOHHO-KOMMYHHKAI[MOHHBIE U
UHTEJJIEKTYaJbHbIE ~ TEXHOJOIMH,  HHCTPYMEHTAJIbHBIE  CpElbl,  IPOrPAMMHO-TEXHUYECKUE
mw1aTGopMbl U MPOrpaMMHbIE CPEJCTBA, B TOM YHUCIIE OTE€UECTBEHHOTO MPOU3BOJICTBA, /ISl PELICHUS
3a/1a4 TpoPEeCCHOHAIBHON e TEIHbHOCTH

— aHaJM3HpOBaTh MNpoQeccUOHalbHbIE 3a/Jayd, BbIOMpPATh U HCHONb30BaTh noxaxonsmue WT-
TEXHOJIOTUH.

Braoemy:

— HaBBIKaMU padoThI ¢ Jexauumu B ocHoBe U T-pemenuit nanHbIMu

— HaBBIKaMU IPUMEHEHUSI COBPEMEHHBIX HH()OPMALIMOHHO-KOMMYHUKALMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YMHCJIE OTEYECTBEHHOI'O IPOM3BOJCTBA, IS
pelieHus 3a1a4 nNpopecCUOHaIbHON AESITETbHOCTH.

3. Kparkoe cogepxanue MOIyJIst

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paspnen 1. Beegenune B uHpopManoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa oOmepalMOHHBIX CHCTEM, IaKeThl MNpHUKIaAHbIX MporpamMm, Microsoft Office.
Knaccudukanus mporpammubix cpenctB. CucreMHOe W TpHUKIaAHOE mMporpammHoe obecneuenue [1K.
0630p onepanuonnbix cucreM (OC). Ipunuunel coznanus u cocraB OC: sapo, uHTepdeiic, apaiiBepsl.
Kpartkas xapakrepuctuka WINDOWS, moaynesubiii npunnun noctpoenus. Cpega WINDOWS: oxna, ux
AJIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEKHME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XHUMHUYECKUX (QOpMyII.
Bo3moxHOcTH co3manus 3neKTpoHHbIX npe3eHTauuil (Power point). Co3naHue TOKyMEHTOB Pa3IMYHBIX
dbopm (craHmapTHBIX M HecTaHmapTHhIX). Co3gaHue W PEJaKTUPOBAHUE TEKCTOBBIX JTOKYMEHTOB C
MaTeMaTU4YECKUMH U XUMHUYECKUMH (POPMYITaMH.

1.3. Tabnuunsiii nporieccop EXCEL: 0630p, Tumsl u aapecanus syeek, popmar siueek, BCTPOCHHbIE
¢yukuun, popmaruposanue tTadnun. EXCEL: Bo3MoxHOCTH TaOJIMYHOTO peAaKTOpa U HUCIOJIb30BAHUE €r0
JUIs pelieHns nHGOPMaLMOHHBIX U HHKEHEPHBIX 3a7a4. [locTtpoenne rpadukoB u quarpamm.

1.4. EXCEL. Onepaunn ¢ maccuBamu. Pa3zpaboTka M peanuszanusi MPOCTEHIIMX aIrOPUTMOB C
WCIIOJIb30BAaHUEM BO3MOXKHOCTEHM pemakTopa (HaX0XXJICHHE MaKCHMAJIbHOTO (MUHHMAJIBHOTO) JJIEMEHTa
BEKTOpa W MATpHUIbl, HAXOXKJEHHE CYMMBbI 3JEMEHTOB BEKTOpPa M MAaTpPHUIIbl, BBIYUCICHHE MATPUUYHBIX
BbIpaKeHUI). PelleHne BBIYMCIUTENBHBIX 33Jad € Hcnojb3oBanueMm Tabmuu. Pemenue CIIAY ¢
HCI0JIb30BaHUEM OOpaTHON MaTpPHUIIBI.

1.5. EXCEL Iloctpoenue rpadpuxkoB u guarpamm. PacueT (QyHKIMOHAIbHBIX 3aBUCUMOCTEH M
MIOCTPOEHHUE rpapuueckux n300paxkeHHil ¢ ucnosb3oBaHueM crangaptHeix ¢yHknuii EXCEL u macrepa
¢yukuuil. [TocTpoeHne NoBepxHOCTEN ¢ MCIOb30BaHNEM MacTepa auarpamm. [locTpoenue auHUM TpeHaa.

Pa3pnen 2. Anropurmbl 1 OCHOBBI IpOorpaMmMupoBanus Ha s3pike MATLAB.

2.1. Anroputmsl, THnbl anropuTmoB. [lonsTue anroputmMa u ero cpoictBa. CriocoObl 3amucu
QIrOpUTMOB. MOZYIBHBI NPHUHLMI IOCTPOCHUS aITOPUTMOB M Iporpamm. Ilaker KoMmbrOTEpHOM
matematuku MATLAB. XapakTepuCTHKU $3bIKOB IMPOrPaMMHMPOBAHMS. OBOJIOLMS M KiIaccuUKaLUs
SI3BIKOB IIPOrpaMMHUPOBAHMUS, UMIIEPATHUBHBIE, (yHKIIMOHAJIbHBIE, JIOTUYECKUE, 00BEKTHO-
OpUEHTUpPOBaHHbIEC, UX KOMOuHanuu. [ToHSATHUS TpaHCIAIMN, KOMOWISLUYA, UHTEPIPETAUN, UX Pa3Inyusl.
S3bIKM TpOrpaMMUPOBaHUSI BBICOKOTO YpoBHs. CTPYKTYpHOE IIPOrpaMMUpOBaHKe, ero ocodoeHHoctu. O63o0p
MaKeTOB KOMITbIOTEpHOU MaTemaTtnku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl U HPHHILMIIBI CTPYKTYPHOTO MHPOTpaMMHUPOBAHUS,
wuiocTpanus. bazoBble anropuTMHYECKHe KOHCTPYKUUMHU (ClieJOBaHHE, BETBJIEHHUE, IMOBTOPEHHUE), HX
peanu3anuu. Onepartopsl si3pika nporpammupoBanuss MATLAB. OcnoBubie pemarenu (solvers) MATLAB
Il peaju3aluy BBIYMCIUTENbHBIX alropuTMoB. bubnuoreka crannaptHeix ¢yHkumii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.
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2.3. [loctpoenue rpagukoB (GyHKIMM OJHON U OBYX NepeMeHHbIX. Mcnonb3oBaHue ¢pyHkumii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, ohopmienne rpagukoB (3aroJIOBKH, MOIMUCH TIO
OCSIM H TIp.).

2.4. Omepanuu HajJ MaccHMBaMH: BEKTOpaMM U MaTpHUIlaMH - CIIO)KEHHE, YMHOKEHHE,
TpaHCIIOHUPOBaHUE, oOpalleHre (Inv), BEIYUCICHUE HOPMBI (norm), paHra (rank) v onpeaenuTesis MaTpULIbl
(det). AnropuTMbl HAaXOKJIEHUS MAKCHMaJbHOTO, MHHHMMAJIBHOTO »JJIEMEHTAa B MAacCUBE, aJITOPUTMBbI
COPTHPOBKH M UX peanuzarus (Hampumep, Selection Sort).

Paspen 3. Yucnennblie Mmeroasbl. Peanusanus npocreiimmx aaroputMmos B cpeae MATLAB.

3.1. UwucneHHsle METOJbI, XapaKTEPUCTHKA M HMX OCOOCHHOCTH, IMOHSITHE CXOJUMOCTH METOJa.
DneMeHTbl TEOpPUH MOTPEIIHOCTEeH, KiaccupuKalus MOrpelHOCTe, abCoNOTHAsT U OTHOCUTENbHas
MOTPEIIHOCTh, MOHATHE (YHKUHUKU HOpPMBI. BBeneHue B CTaTUCTHKY. AJNTOPUTMBI A CTaTUCTHYECKOM
0o0paboTku HHQOpMAMK (BBIUMCICHUE TOYEUHBIX W HMHTEPBAJIBHBIX OIEHOK pPE3yIbTaTOB H3MEpsIeMOM
BenuuuHbl), ux peanmsanuu B [IKM MATLAB. Ucnons3oBanue ¢yHkiui min, max, median, var, polyfit,
polyval.

3.2. [lpubnmxenue Qynkuuid. MaTepnonsuus MHorowieHamu. Kycounas untrepnonsnus (CruiaiH).
Onenka norpemnoctd. @ynkunn MATLAB g pabotel ¢ mHorowienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeeneHHbIX UHTErpajioB, allfOPUTMbBI METOI0B MPSMOYIOJBbHUKOB, Tpaneuui u
CuMIicoHa, OlLIEHKa MOrPEIIHOCTH METoA0B. Peanm3anus aaropuTMOB UYHCIEHHBIX METOJOB BBIUMCIICHHUS
onpezeeHHbIX UHTEerpaioB B cpene MATLAB, npuMmeHnenue ctanaapTHbIX QyHKIuUH trapz, quad, integral.

3.4. UccnenoBanue QyHKUMM OJHOW mepeMeHHOM. Pemienue HenuHeiHoro ypaBHeHus f(x)=0.
Otnenenne KopHEil. AJITOpUTMBI YTOUYHEHHUS KOpPHS (METOJ NOJIOBMHHOTrO jAeneHusi, HproToHa, mpocrtoit
utepanun). CpaBHUTENbHBIE XapakTepucTuku. Peanmusarmust anroputmoB B cpene MATLAB mo 6iok-
CXeMaM U C HCIO0JIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanue ¢yHkiuu ogHoi nepemeHHoi. [louck skcrpemyma ¢yHkunu BorancnurenbHbie
QITOPUTMBl HAXOXKJCHHS JIOKAJIbHBIX U TJOOAIbHBIX 3KCTPEMYMOB (METOJ J€JIEHUsS OTpe3Ka IOoIroJjam,
METO/] 30JIOTOTO CEUCHHUsI), X pealn3alnuu Mo OJOK- cXeMaM W C HMCHOJb30BaHHeM pemmatens fminbnd B
cpene MATLAB.

Paznen 4. KomnblotepHuble ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbI€ CETH: TOMOJIOTMM CETeH, MX XapaKTepucTHUKU. Tomosiornu cereil: 3Be3/Haf,
LIMHHAs, KosblieBass. CeTH 3aKpbITOro THUMA: JIOKAJbHBIE U PACIpe/IelIeHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMmHO-TeXHMUECKOE OO€EcreueHne: ajapecanus, OINepallMoOHHAas CHUCTeMa, aJanTepbl, JapaiiBepsl,
IIPOTOKOJIbI (0COObIE SA3BIKHM, Ha KOTOPBIX OOMEHHBAIOTCS MH(pOpMalueld KOMIbIOTEPHl B CETU, HAIPUMED,
TCP, TCP/IP, UDP).

4.2. I'mo6aneubie cetn pasznuyHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bosmoxnoctu cetn UurepHer, Cucrema tenekoHepeHIui. OnekTpoHHass moyra. JlocTym K
nH(popMaMOHHBIM  pecypcaMm. 3amura uHpopmauuu. IloHaTne 0e30macHOCTH  KOMIIBIOTEPHOI
uH(pOpMaLlUU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTb JIAHHBIX, 3allUTa OT BHECEHMUS] HM3MEHEHHM
HEYNOJHOMOYEeHHbIMM 50 JMIaMU, COXpaHEHWE TaWHBl IEPENUCKH B JJIEKTPOHHOW CETH AJTOPHUTMBI
3alUThl UH(OPMALMU: METO/IbI 3aIUThI, KOMIIBIOTEPHBIE BUPYChl U 00pbOa ¢ HUMHU. MeTobl peanu3aiuu
3alUThl HHQOPMALIMK: TPOrPaMMHBIE, allllapaTHbIe, OpraHU3al[MOHHBIE.

4.3. Undopmanmonssie cucteMbl. CucTteMbl ynpaBieHUss OaHKaMH U 0a3aMu JaHHBIX. PensunoHHas
Mozenb naHHbIX. CTpyKTypa 3ammcu, MeToAbl JocTyna K uHpopmauuu. OOMEH NaHHBIMU C JPYTUMH
npwioxeHusiMu WINDOWS: TekcTOBBIMU pelakTOpaMH U 3JIEKTPOHHBIMH TaOIHUIIAMH.

4.4. Pensunonnast 6a3a nanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, MaHEIb HHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl AaHHBIX. BBOJA M penakTUpOBaHME JAHHBIX B PEKUME TAOJULBI U PEXKHUME
KOHCTpyKTOpa. PopMUpOBaHKE 3aIIPOCOB. 3aIllpOChl MPOCTbIE U MHOTOTA0JINYHbIE, 3alIPOCHl C YCIOBHUIMMU.
Coznanne otuetoB U GpopM. TexHosmorus peanusanun npocteimmx 3amay cpeacrsamu CYBJl ACCESS.

2 cemectp — [IpopuabHoe nporpaMMHoe oGecnedeHne 115 pelieHus 3a1a4 npogeccuoHaIbHOI
NeATETbHOCTH
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Paznes 5. IIKM Python u oco0eHHOCTH ero peaju3anuu AJsl pelieHUs] Pac4YeTHBIX 3a4a4 B XUMUH U
XMMHMYeCKOH TeXHOJIOTHH.

5.1. OOBeKTHO-OPHEHTHPOBAHHBIN $3bIK IporpammupoBanus Python: o00630p. OcobeHHOCTH WU
CBOWCTBA 00BEKTHO-OpUeHTHpOBaHHOTO mporpammupoBanus (OOIl). Co3ganue W HCMOIB30BAHHUE
muctpubytuBa Anaconda. Undpactpykrypsl Spyder, Jupiter, ctpykrypa s3bpika. OCHOBHBIE CTPYKTYpPBI
JTAHHBIX (CIHMCOK KOPTEX, OOBEKTHI) U Onepanuu Haj HUMH. AIrOopuTMbl. OCHOBHBIE AITOPUTMUYECKHE
KOHCTPYKLUU (clieZloBaHKEe, BETBICHHUE, LIMKJIbI) U UX peanu3anus B Python.

5.2. BBenenue B mporpaMMmupoBanue Ha si3pike Python. CTpykTypa nporpaMmsl, OTCTYIIbI, MOJTYJIH,
omneparopsl, (PyHKIMH (MMEHOBAaHHbIE W AHOHUMHBIC), ocoOeHHOCTH. CTaHIapTHBIE W HECTaHIAPTHHIC
¢byakuun Python (o6mero HazHaueHus, MaTeMaTudeckue, 00paboTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3zpaboTka aJiropuTMOB, ITPOrpaMMUPOBaHKE U OTIajKa nporpamm Ha Python (B cpene Spyder).
VYnpasnsomue koHcTpyKuuy if, for, while.

5.4 0O030p mnpeIMEeTHO-OPUECHTUPOBAHHON OubmuoTekn wMomyne Python nmns nHayuneix wu
MHXEHEePHbIX BbluMciieHud SciPy (Moaynu scipy u numpy, a Takxke matplotlib), cpaBuenue ¢ MATLAB.
OcHoBHast cTpykTypa AaHHbIX NumPy JUIsl BEKTOPHBIX U MaTpUYHBIX BbluuciaeHui ndarray. OcoGeHHOCTH
BBINIOJIHEHUS JIEUCTBUN HaJ MaTpulaMu (CJIOKEHUE, BBIYMTAHHME, YMHOXKEHHE, OOpallleHHE) Ha SI3bIKE
Python. Mnpopmarnimonnsie MarpuuHble (yHKUMM (HOpMa, onpeaenuTenb, paHr). Meronsl ndarray — T,
copy, shape, size, ndim u z1p., HHAEKCUPOBAaHUE, MATPUYHOE NMPOU3BEACHHE U (QYHKIIMK MOAYIS numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Iocrpoenue rpadukoB B Python ¢ ucnonb3oBanuem moxmyns matplotlib. dynknuun moxmyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapaMeTpoB u
AHHOTUPOBAaHMUE rPaUKOB.

Pa3znesn 6. Metoabl BbIuMCIUTEIbHOH MaTeMaTuKH. OCHOBHBbIe 3Tanbl pemieHusi 3aga4 Ha JBM.
Pemenue cucrem JinHelHbIX ajiredpandeckux ypapuenuii (CJIAY).

6.1. IlpsMble U WUTEepallMOHHBIE YMCIEHHBIE METOJbl. DJIEMEHTbl TeOpuM norpenrHocrei. [lonsTue
HOpMbI. OCOOEHHOCTH MalIMHHOM apudMeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBINOJHEHUS JEHCTBUIL
HaJ MaTpuuamH (CIOXEHUE, BHIUYMTAHUE, YMHOXKEHHUE, oOpaiieHue) Ha s3bike Python, nndopmanuoHHbie
MaTpuuHble QYHKIUU (HOpMA, OIIPEIEIUTENb, PAHT).

6.2. Pemenue cuctem nuHeWHbIX anredpamueckux ypaBHeHuil (CJIAY). IlocranoBka 3amauu.
[TorpemnocTu. Meroapl ¢ UCHOIb30BaHUEM OOpPATHOM MAaTPULIbI U METOJ MHPOCTBIX HTepanuil. Pemenue
CJIAY B Python ¢ ucnonb3oBanuem moayieit numpy.linalg u scipy.linalg. u ¢pynkumii det, rank, inv, cond,
norm, solve.

6.3. O630p metonoB pemenuss CJIAY. BprumcnurenbHas yCTOWYHMBOCTH, CXOAMMOCTH METOJOB.
OO0yCOBIEHHOCTb CUCTEMBI JTMHEHHBIX anredpanyeckux ypaBHeHu (CJIAY) u yncio 00ycnoBiIEeHHOCTH.

Pazgen 7. OOpabdorka pe3yiabTaTOB H3MepeHHsi OAHON BeJu4uHbl. [IpubiamxkeHue QyHKUMH
MHOIO4JICHAMHM € OJHOW He3aBHMCUMON nepeMeHHOH. Pemenue cucTeM HeJIMHEHHBIX YPaBHEHUM
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpalOoTKa 3KCIEpUMEHTAIbHBIX JaHHbIX. TOue4yHbIE M HHTEpBaJbHbIE OLICHKU. DYHKIMU
Python. Onpenenenuie kpurepust CTbIOJEHTA.

7.2. Tlpubnwxenue GyHKIUNA. MeToAbl WHTEPHOJAIHNHA 3aBUCHMOCTEH C OJHOW HE3aBHUCHUMOMU
nepeMeHHol. HTepnonsumoHHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubnwxenne QyHKIMA. METOIbI anmpoOKCHMAIMU 3aBHCHUMOCTEH C OJHOW HE3aBUCUMOU
nepemeHHod. Meton HamMenbmnx kBagpatoB (MHK). Hcnonws3oBanue Qynkuuit Python mus
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.

7.4.. AnroputMmbl MeToaa TpocTol uteparmu u mMeroaa Heiotona - Padcona mis pemenns CHY.
CKOpOCTh CXOUMOCTH, OLIEHKH norpemnocTy. Peanuszanus meronos B Python.

7.5. Meroauka HCTIONb30BaHU periaresneil B Moayse scipy.optimize, pyHkuuu root _scalar, root.

Pa3nes 8. Pemienue 3a1a4 MHOroMepHO#i ONTHMHU3ALMH YMCIEHHBIMU MeTOJAMHU. AHAJIM3 U pellleHue
auddepeHInATbHBIX YPABHEHUI YHCIEHHBIMU METOJAMH.

8.1. Knaccuduxanus 3amad ¥ METOAOB ONTUMHU3aUMU. MeToJx TrpaJueHTHOro cmycka. Merton
nedhopMupyeMoro MHOrorpanHuka. Peanuzamus metonoB B Python.
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8.2. Berpoennsie Metonbl SciPy. Boibop pemiarens B Moayie scipy.optimize BerpoeHHble METO1bI
SciPy, ¢pyakiuu minimize scalar, minimize.

8.3. Anroput™Mbl METOJOB pelieHus auddepeHnnanbHblX ypaBHeHH. Mertonpl Jinepa u ero
Moaudukanuu. Peanuzauus meronoB B Python. BriGop pemiarenst B moayse scipy.integrate, QpyHKUuU
solve ivp, solve bvp.

4. O6beM Moy M BUABI YueOHOI paboThI

Cemectp
Bcero
Bun yqeOHoM paboThI 1 cemectp 2 cemecTp
3F, Axan,. 3E Axag. 3E Axas.
1. . 4.
O01as Tpya10eMKOCTb MOIYJISI 6 216 4 144 2 72

KonTakTHasi paboTa — ayIuTOpPHbIE
3aHATHSA:

6 mom uucne 6 gpopme
HPAKMUYECKol N0020MoGKU

3,78 | 136 2,36 85 1,42 51

1 36 0,50 18 0,50 18

Jlexmum (JI) 0,47 17 0,47 17 - -

[Tpaktnueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
8 MoM Hucie 8 hopme NPAKMUECKOLL 0.50 18 0.25 9 0.25 9
1n0020MOBKU

Jlaboparopusie paboTsi (JIP) 1,89 68 0,94 34 0,94 34
8 MOoM Hucie 8 hopme NPAKMUHECKOLL 0.50 /8 0.25 9 0.25 9
1n0020MOBKU

CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21

CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB
MOYyJid, B TOM YHCJIC IIOATOTOBKA K
IMPAKTUYCCKUM 3aHATUAM,
abopaTOpHBIM padoTaM, MOJATOTOBKA
K TEKYILLIEMY KOHTPOJIIO, IPYrUe BUJIbI
CaMOCTOSITEIbHON pabOThI

1,21 | 43,8 0,64 23 0,57 | 20,8

KonrtakTHas camocrositensHas padora | 0,01 0,2 - - 0,01 0,2
Buabl KOHTpOJIs
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.4 0.4 i
aTTeCTalus 1 ’ 1 ’ i
CaMOCTOATENTFHO U3YUECHUE PA3/ICTIOB 35.6 35.6 i
MOTyJIst
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Actp. 3E Actp. 3E Actp.
9. 9. 9.

O01mas Tpya10eMKOCTb MOTYJISI 6 162 4 108 2 54

KonTakTHasi paboTa — ayIuTOpPHbIE
3aHSATHS:

6 Mo uuCie ¢ popue 1 27 | 0,50 | 13,5 | 0,50 | 13,5
NPAKMUYECKOU NOO20MOBKU

Jlexmm (JI) 0,47 | 12,75 0,47 12,75 -
[Tpaxtuueckue 3ausarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25
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6 mom qucine 6 d)OpM@ npakmuvyeckou 0.50 13,5 0.25 6.75 0,25 6.75

n0020mMosKuU

Jlaboparopusie padboTs! (JIP) 1,89 51 0,94 25,5 0,94 | 25,5

8 MOM Hucie 8 hopme NPAKMUUECKOLL 050 | 135 0.25 675 0.25 675

n0020mosKuU

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

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB
MOJTyJIsl, B TOM YHCJIE TTIOATOTOBKA K
MIPAKTUYICCKUM 3aHATHSM,
nabopaTOpHBIM paboTaM, MOJATOTOBKA
K TeKYIIeMY KOHTPOJIO, IPYTHE BUJIbI
CaMOCTOSITEIbHON pabOThI
KonrakTHas camocrositensHas padora | 0,01 0,15 - - 0,01 0,15
Buabl KoHTpOJIS
3auer - - + +
JK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTodHas 0.3 0.3 i
arrecTanus ’ ’

CaMOCTOATENTFHO U3YUECHUE PA3/ICTIOB
MO TSt

Buja nToroBoro KOHTpoJIs: JK3aMeH 3aver

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

26,7 26,7 -

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpo0JieMbl yCTOHYHUBOIO PA3BUTHS»

1 Heap aucuMIIMHbI — cPOpMUPOBATH y CTYACHTOB IEJIOCTHYIO KapTHUHY MHpa Ha OCHOBE
KOHIICTIIIMM YCTOWYMBOTO PA3BUTHS, TO3HAKOMHUTH CTYJACHTOB C LEISIMU YCTOMYUBOTO PA3BUTHUSI, TOHATHSIMH
YCTOMYMBOCTH M HEYCTOWYMBOCTH TUHAMHUYECKHX CHCTEM B OKPYXKAIOIIEM MHUPE; pecypcax W Pa3BUTHH,
AHTPOINOI€HHOM BO3JEHCTBUH HA OKPYKAIOIIYIO CPENy, YIPaBICHUN KAa4€CTBOM OKPYKAIOIIEH CPEJIbI.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIENYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH X JTOCTHKCHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18

3nams:

— OCHOBHBIE OTIPE/ICIICHUS W IPUHIUTIBI KOHIETIIUN YCTOMYUBOTO PA3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKU OMOTHYECKUX, AOMOTHMYECKMX M aHTPONOTE€HHBIX (DaKTOpOB,
OKa3bIBAIOIIUX BJIMSHUE HA )KUBBIC OPTaHU3MBbI, BKITIOYAs YEIIOBEKA;

— OCHOBHBIE CYIIECTBYIOILIME MTPOOIEMbI, BO3HUKAIOLIME IIPU B3aUMOIEHCTBUN SKOHOMUKH, OOIIECTBA U
OKpYKaroIlEen Cpeibl;

— COBPEMEHHBIC CHUCTEMBl HHICKCOB W HWHAMKATOPOB YCTOMYMBOTO PAa3BUTHA, MX OCOOCHHOCTH U
HEJ0CTaTKU;

Ymemo:

— JIeNIaTh CHCTEMHBIM aHAIN3 CYIIECTBYIOLIMX 3KOJIOrO-COLUANbHBIX, COLMAIBHO-I)KOHOMUYECKUX H
HKOJIOr0-9)KOHOMUYECKUX MPOOIIEM;

— HaxoJuTh HanboJiee pallMOHAJIbHBIN BapHaHT pelIeHUs MMOCTaBJICHHBIX 3a7jau ¢ y4€TOM KOH(IIUKTa B
MOTPEOHOCTAX UeIOBEKa U OTPAaHUYEHHUAX OKPYXKAIOLIEH cpebl;

Braoemy:

— HaBBbIKaMH M0JIb30BaHUSI COBPEMEHHOM JIUTEpaTypoii B 001aCTH yCTOMYHUBOIO Pa3BUTHUS U SKOJIOTUH;

— YMEHHEM aHaJM3UpPOBAaTh HOBBIE TEOPETUYECKHUE U TMPAKTUUYECKHE TPOTrpaMMbl M IPOEKTHI,
HaIpaBJICHHbIE HAa JOCTUKEHHE L€ yCTOWYMBOTO pa3BUTHS;
— TpHeMaMU TMPUHATHS PEIICHUH MO yperyaupoBaHUI0 KOH(DIMKTHBIX CHUTyalluid B 00JIACTH yCTOWYMBOTO
Pa3BUTHUS U UCIIOJIB30BAHUS PECYPCOB.

3 Kparkoe coaepxxanue THCUUILIMHBI
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Beeoenue

Lenu, 3amaun u npenMer Kypca. Mecto Kypca B cHCTEME XMMHYECKOrOo OOpa3oBaHMs. JKOJOIHUECKOe
oOpa3oBaHue 1 00pazoBaHue JJIsl yCTOMUNBOIO Pa3BUTHSL.

Pazoen 1. Ocnognvie nonamusn Kypca. Oouiecmeo u oKpyxycarouias cpeoa

Poct u pa3ButHe. YCTONYMBOCTD U HEYCTOMYMBOCTh IMHAMUYECKUX cUCTeM. buocdepa kak quHamuueckast
cucrema. YenoBek: Ouojormdyeckuii Bujg W uuBuiuzauus. CUCTEMBl NMOJJEPKAHUSA KU3HHU U CHUCTEMBI
nojJiepkanus uuBuUiIu3aunuu. HaceneHue, Npou3BOACTBO, COCTOSIHUE OKpykaromed cpensl. [lonsrue
YCTOMYMBOTO pa3BUTHs. PuMckuii xiryd u rmimobanbHas mnpobiemaruka. HeoOXoamMocTh B yCTOWYHMBOM
pasButuu. CoaeprkaHue U HBOJIIOLIUS [TPEICTABICHUN 001eCTBA 00 YCTOMYNBOM Pa3BUTHH.

Paszoen 2. Buocghepa, ee 360on10uyun u ycmoituugocms. Ikocucmemot 3emau u yCmouiueocms

OcHoBHble cBeneHus o 1aHete 3emus. Ctpoenue u cocrtaB atmocdepsl. MupoBoi okead. Jlutocdepa.
buoTtnueckas u abuoTnueckas cocTaBstolire Ouocdeprl: OCHOBHbIE XapakTepucTUKH. 1loToku sHepruu B
cucreme CoJHie-3emisl.

OcHoBHble MOHATUS 3Kojoruu. CucremMbl NOJIEp)KaHUST XKU3HM Ha 3emie: obOumuit 063o0p. [lonsTue
skocucTeMbl. CTPYKTypa U COCTaBIISIIOIIME dKOCUCTeM. Buabl, nomynsuuu, coobmectsa. Bzaumoeiictue
BUJIOB B 3KocHcTeMax. OCHOBHBIE TUIIbI SKOCUCTEM.

[ToToku sHeprum M BellecTBa B 3KocucTeMax. Tpodudeckue menu. Meraboau3M U 3JIEMEHTHBIM cOCTaB
XKUBOH 1 HEXUBOM Marepuu. OCHOBHbIE OMOTEOXUMUYECKUE LUKIIBI (KPYroBOPOTHI BemiecTB). LluknmuunocTh
MPOIIECCOB B brochepe n ycTOHNIHUBOCTb.

WN3menenuss B momyssiusX, cooOuiecTBaX, 3KocucTeMax. Peakius >KHMBBIX CHCTEM Ha W3MEHEHHS
okpyxatomierr Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMbI. 3aKOHBI U TPUHIIUIIBI YKOJIOTHH.
buopasHooOpazue u yCTOWYMBOCTH JKOCHCTEM. BuaoBoe pa3zHooOpa3ue - HeoOXOJUMOE YCIOBHE
YCTOWYMBOCTH OHMOChEpHI.

Pazoen 3. Yenoseuecmeo kaxk uacmo ouocghepol. /Jemozpagpuueckue npodiemovt coBpemennozo mupa.
OcoOeHHOCTH 4YeNoBeKa Kak OMOJIOTMYecKoro Buia. JIMHaMMKa 4elloBEYECKOW MOMYJISIUH, POKIAAEMOCTD,
CMEpPTHOCTb, BO3pacTHasi CTpykTypa. [IpoGiembl COBpeMEHHOro 3Tama poCTa YHCIEHHOCTH HACEJIECHHUS.
I'eorpaduueckoe pacnpenenenue HaceneHus. Cenabckoe M ropojickoe HaceneHue. YpOanuzanus. Cpena
oOuTaHus YeJoBeKa U OKpyxatouias cpefa. PopMUpOBaHHE TEXHOIC€HHOM CpPE/Ibl.

PerynupoBanue Hapoponacenenus. Crabwin3anusi YMCICHHOCTH HACENEHMSI WM JICTIOMYJSIIMS: OLIEHKA
Mpe/leIbHOM YHCIEHHOCTU HacelleHus 3eMJM. PeluruosHble, HPaBCTBEHHbIE U COLMAJbHBIE MPOOJIEMBI
OTpaHHYEHUS POKIAAEMOCTH U TUIAHUPOBAHUS ceMbU. PernonanbHble 0coOOeHHOCTU. MBblieHue, S3bIK, pojb
oOyuenusi. Herenernueckuil xaHan BuIoBod mnamstu. I[lonmoxkutenbHble M OTpULIATEIbHBIE TOCIEICTBUS
HaJU4Msl HEreHETHIEeCKOM mamsTu. [ 'eHaepHbie mpooOIeMBbl.

Pazoen 4. Pazeumue u pecypcol

Ompenenenue pecypca. Knaccudukamus pecypcoB. HeBo300HOBUMBIE, BO30OHOBHMBIC, HEHCUEPIAEMbIC
pecypcbl. MartepuanbHble, 3HEpreTuyeckue M HHGOPMalMOHHbIE pecypchl. ['eHeTHueckue pecypcebl
ouoctepsl. CocTossHUE M MUPOBBIE 3amachl OCHOBHBIX BMJIOB IMPHUPOAHBIX pecypcoB. l'eorpaduueckoe
pacnpe/esieHue 3aracoB IPUPOIHBIX PECYPCOB.

Pa3BuTne nuBMIM3alMM U PacXOJOBaHHE MPUPOIHBIX pecypcoB. IIpUHIMIIBI YCTOMYMBOrO pa3BUTHUS B
OTHOIIEHUHM HPUPOJHBIX pecypcoB. Poib BO30OHOBUMBIX M HEHCUYEPIIAEMBIX PECYPCOB B YCTOWYMBOM
oOuiecTse.

Pazoen 5. Aumponozennoe eo3oeiicmeue na ouocgepy

AHTpPOIIOTEHHBIE BO3MYUICHUSI OMOTr€OXMMHUYECKHX LMKIOB U JAErpajalisi CUCTEM MOAJEpKaHUS KU3HU.
I'moGanpHbIe, perHOHATIBHBIE U JIOKAJIbHBIE TPOOJIEMBI OKPYKAIOLIEH Cpebl.

3arpsizHeHune atMochepsl (KUCIOTHBIE NOKIM, (OTOXUMUYECKHI CMOT M T.J.). 3arpsA3HEHHE BHYTPEHHUX
BOJ 1 MupoBoro okeaHa. 3arpsi3HeHue JIUTOCQEPHI; erpaaius 3eMeib, OIYCTbIHUBAHUE.

Pa3zoen 6. Knumamuueckue nocieocmeusn usMeHeHus cocmaea ammocgepot

['moGanpHBI 3HEpreTHyeckuil OajaHC, MApPHUKOBBIA SPQPEKT Kak NPUPOIHBIM (aKTOp MNOLAEpKAHUSL
YCIIOBUH CYyIECTBOBaHUSA XKUBOM MaTepuu. llapHukoBbie raspl. ICTOUHMKHM M CTOKM JIHOKCHJA YIiepoJaa U
JPYrUX MapHUKOBBIX ra30B. MI3MeHeHne KOHLUEHTpaluy TMOKCUIA YIiiepoJa U IpYyrux MapHUKOBBIX Ia30B B
atMocdepe; MeXaHu3M riI00aJTbHOTO MOTETUICHHUS.

[TocnencTBus riao0anbHOrO MOTEIUIEHUS: MOBBIIIEHUE YPOBHS MUPOBOIO OKE€aHa, 3aTOIIEHUE MPUOPEKHBIX
30H; TasHUE JIETHUKOB U BEYHON MEpP3JIOTHI; JedopMalus KIMMAaTHYECKUX U CEJIbCKOXO3SHUCTBEHBIX 30H U
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reorpauecKoil CTPYKTYphl TPOU3BOJACTBA IPOJOBOJIGCTBUS; HW3MEHEHHsI PACTUTEIHFHOTO TIOKPOBa,
OITyCTHIHUBAHUE.

Pazoen 7. 3enenas peeonrouusn

3eneHas XuMusl. 3ejeHasl dHepreTuka. 3ejeHas SKOHOMHKA. [loHsTHe HU3KOYIIIepoaHON (LMKIMYECKOH)
9KOHOMUKHU. CIIeHapuH HU3KOYIIIEPOAHOTO pa3BUTHs i Poccun. Hammydimme mOCTyNHBIE TEXHOJIOTHH.
OCHOBHBIE TIPUHIHIIBI 3eJIEHOTO TIPOU3BOJICTBA. | OCy1apCcTBEHHOE PETYITHPOBAHKE TIPUPO/IOTIONH30BAHUS HA
octoBe H/IT. Dxonoruueckuii cien yenoBedyecTsa. 3eneHblid opuc. KapOoHOBbIE MOIUTOHBI.

Pazoen 8. Mupoeo33penue, s3muxa u ycmouuueoe paeumue.

ITepexon ot oOmiecTBa MOTpeOIeHUST K YCTOMYMBOMY OOIIecTBY. M3MeHeHHe CTPYyKTypbl MOTPeOHOCTEH
oOIIecTBa U KpUTEPUEB Ka4eCTBA JKU3HU U YPOBHS pa3BUTHs. POJb KyJbTYPHBIX H PEIUTHO3HBIX TPAIUIIHA
B Mpo0sieMe YCTOMYMBOTO Pa3BUTHSL

Wudopmanms, 3HaHWE, HayKa, TEXHOJOTHH. YBEJIWYCHHE POJH HH(POPMAIMOHHBIX PECypcoB B OOIIEM
Oanance pecypconotpednenus. Mudopmanuonnoe (mocturaycTpuaibHoe) oomiectBo. Pons oOpazoBanus B
YCTOWYMBOM OOILIECTBE.

4 O0beM yueOHOM TMCHUITHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUIIJIMHBI 3 108 81
KonTakTHasi pabora — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) 0,45 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHas paboTa 2,1 76 57
KonrakTHas camocrositenbHas pabota 27 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 75,8 | 56,85
Bujx koHTpoJs: 3ayer
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«be3onmacHOCTDb KU3HeAeSITeIbHOCTH
Vyebnas aucuumuinga "be3omacHOCTL KM3HEAEeATEILHOCTH" - o0sg3arenpbHas AUCHHINIMHA

(denepaabHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HANPABICHUN ITIEPBOTO YpPOBHS
BBICIIIETO MPOGEeCCHOHATHHOTO 00pa3oBaHus (0akamaBpraTa) U CIeIUaInTeTa.

1. Heanb gucuumInHbl - GopMupoBaHUEe MPOGECCHOHATHHON KYIbTYpPhl 0€30TTaCHOCTH, MOJT KOTOPOH
MOHUMAETCSI TOTOBHOCTh M CHOCOOHOCTh JIMYHOCTH HCIOJB30BAaTh B MPO(GECCHOHATBHON AEATEIbHOCTH
MPUOOPETEHHYIO COBOKYIHOCTh 3HAaHUN, YMEHHIl M HaBBIKOB Jsi oOecrieueHusi 0€30MacHOCTH B cdepe
npo(hecCHOHAFHON /IEATENIbHOCTH, XapakTepa MBIIUICHHS W [EHHOCTHBIX OpPUEHTAlMH, MpPHU KOTOPBIX
BOIIPOCHI 0€30IaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMH 3a7[a4aMH JUCIUTUIAHBI SBIISTFOTCS:

* IPHOOpETeHNE TOHUMAHHUSI IPOOJIEM YCTOWYMBOTO Pa3BUTHS H PHCKOB, CBA3aHHBIX C JIESITEIHHOCTHIO
YeJI0BEKa;

* OBJIQJICHUE TMpPHEMaMH PAMUOHAIM3AINN KU3IHEACATSIHHOCTH, OPUCHTUPOBAHHBIMU Ha CHIDKEHUS
aQHTPONOTEHHOI'O BO3JICHCTBUS Ha MPUPOIHYIO Cpely U obecrieueHre 0e301MacHOCTH JIMYHOCTH U OOIIECTBA;

* (popmupoBaHue:
- KYJNBTYpHl 0€301aCHOCTH, SKOJOTUYECKOTO CO3HAHUS M PHUCK-OPUEHTHPOBAHHOTO MBIIUICHUS, IPH
KOTOPOM BOIIPOCHI 0OE30MACHOCTH M COXpPAaHEHHUS OKpPY)KAIOIIEeH Cpeabl paccMaTpUBAIOTCS B KauyecTBE
BOXHEHUIHX MPUOPUTETOB KU3HEACATEIILHOCTH YEIOBEKa;
- KyJIbTypbl mpodeccruoHambHON 0€30MacHOCTH, CIOCOOHOCTEH Mg UACHTHU(UIIMKAIMKA OMACHOCTH U
OLICHUBAHMSI PUCKOB B cepe cBoel MpopecCUOHATbHON JESITENbHOCTH;
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- TOTOBHOCTH TIPUMEHEHHUsI MPOQPECCUOHATBHBIX 3HAHWUHU i MUHUMHU3AIUN HETAaTHBHBIX AKOJOTHYECKUX
MOCJEACTBUHN, oOecrieueHrus ©O€30MacHOCTH W YAYYIIEHHUs YCIOBHHA Tpyna B cdepe  cBoeit
pohecCHOHANBHOM JIEATETbHOCTH;

- crIOCOOHOCTEN K OLIEHKE BKJIaJa CBOEH MpeAMETHOM 00acTh B pelIeHUE 3KOJOTHYECKUX IpodiieM U
po6JieM 6e301acHOCTH.

2. B pe3yJjbTaTe 0CBOCHHS TUCHHUIIUHBI CTYAEHT H0JIKEH:

Obaadoams cleayoluMy KOMIETEHIMSIMA U MHAUKAaTopaMu ux poctwxkenus: 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.

3nams:

- OCHOBHBIE TeXHOC(HEPHBIE OTIACHOCTH, MX CBOHCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JCHCTBUS BPEAHBIX H ONACHBIX (PAKTOPOB HA YEIIOBEKA U MPHUPOTHYIO CPETy, METOIBI
3alUThl OT HUX MPUMEHUTENIBHO K cdepe cBoell podecCHOHaIbHON AesITENbHOCTH

Ymemo:

- HACHTU(UITUPOBATH OCHOBHBIE OMTACHOCTH CPEJIbl OOMTAHUS YEJI0BEKa;

- OIICHWBATh PUCK WX pEaJHM3allMH, BHIOMpPATh METOJbI 3aIIUTHl OT ONMACHOCTEH NMPUMEHHUTENBHO K
chepe cBoel MPOPECCHOHATBHOW AEATEIBHOCTH M CIOCOOBl oOecnedeHus: KOMMOPTHBIX YCIOBHI
KHU3HEIEATSILHOCTH

Braoemy:

- 3aKOHOJIaTEJIbHBIMU M TPaBOBBIMU aKTaMU B oOjacTu 0€30IaCHOCTU M OXpaHbl OKpYXKarolleu
cpenbl, TpeOoBaHUSAMU K O€30MaCHOCTH TEXHUYECKHX pErJIaMeHTOB B cdepe mpodeccnoHaabHOM
IeSTeIbHOCTH,

- CI0c00aMu ¥ TEXHOJIOTUSIMH 3aIUTHl B UPE3BBIYAWHBIX CHUTYAIUSX;

-MIOHATUHHO-TEPMHHOJIOTMYECKUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKaMHM pALMOHAIM3ALUU MPO(PECCHOHAIBHON JAEATEIbHOCTH C LEIbI0 00eCleYeHUs

0€30MaCHOCTH U 3allUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. Beenenue B 6e3omacHocTb. OCHOBHBIE MOHATHUSI M OlpeneieHus. be3onacHOCTh U ycToiunBOE
pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpemeHHoe cocTostHuE TeXHOC(hephl 1 TeXHOC(hEpHOI 6€30MacHOCTH.

3. UnenTtudukanus 1 Bo3AeHCTBHE HA YEJIOBEKA BPEIHBIX U OMACHBIX (PaKTOPOB Cpebl OOUTaHUS.

Knaccudukanus HeraTuBHBIX (AKTOPOB Cpeabl OOUTAaHUS 4YeJOBEKa. XUMHUYECKUE HEraTHBHbIE
(dakTopel (BpemHbIE BemiecTBa). MexXxaHWYeCKHME | aKyCTHYeCKHue KojeOaHus, BUOpamus W IIyM.
DNeKTpOMarHUTHbIE H3Iyd4eHUs M nois. MoHusupyromue usiydeHue. OJeKTpudeckuil Tok. OnacHble
MexaHuueckue ¢akropsl. Ilpomeccsl ropeHHss U MOXKapOB3PHIBO- OMaCHbIE CBOWCTBAa BEUIECTB H
MatepuanoB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3ammra 4enoBeka M Cpeapl OOMTaHHMS OT BPEAHBIX M ONACHBIX (DPaKTOPOB MPUPOIHOTO,
AHTPOINOTE€HHOI'0 U TEXHOT€HHOTO MPOUCXOKICHHUSL.

OcHOBHbIE MTPUHLIMIIBI 3AIIUTHI. 3aIIUTa OT XUMUYECKHX U OMOJOTMYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT PHEPreTUYECKUX BO3ACUCTBUN M (u3nmueckux mnojed. OOecniedeHre O€30MaCHOCTH CHUCTEM,
paboTarolux MOJ  JaBieHHEM. be30omacHOCTh  OSKCIUlyaTallud TpPyOONpOBOJAOB B XUMHUYECKOI
IIPOMBIIIJIEHHOCTU. be3omacHas sKkcrryaTanusi KOMIIPECCOPOB. AHAiU3 M OLIEHMBAHHWE TEXHOT€HHBIX H
MIPUPOJIHBIX PUCKOB.

5. OGecnedyenne KOMGOPTHBIX YCIOBUWM IS JKU3HA W JEATEIBHOCTH dYesoBeka. [lonsTue
KOM(OPTHBIX WM ONTHUMAJIBHBIX ycioBHM. Mukpoknumar nomeuieHuil. OcBellleHue U CBETOBas cpejia B
MTOMEILEHUU.

6. Ilcuxodu3znosiornuaecknue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.

[lcuxuueckue mpouecchl, CBOMCTBA U COCTOSIHUSA, BIMSIONINE Ha 0e30MacHOCTb. Buabl u ycnoBus
TPYIAOBOM JESATENBHOCTH. DPrOHOMHUYECKHE OCHOBBI 0€30M1aCHOCTH.

7. Upe3BbIlYallHbIE CUTYAllMA U METO/IbI 3aIIUTHI B YCIOBUSAX UX pEATH3ALINH.

O6uue ceeaenust o YC. [Toxkap u B3pbIB. ABapuM HA XUMUYECKH OMACHBIX 00BEKTaX.
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Pagnanuonnsie aBapuu. [IpuOopbl paguanMoHHON, XUMHUYECKOM pa3BeNKH M JI03UMETPHUECKOTO
KOHTpOJIs. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HaceleHUs B UPE3BbIYANHBIX CUTYaLUsX.
Y CcTOMYNBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB 3KOHOMUKHU B UPE3BBIYANHBIX CUTYALIMSIX.

8. YmpaBnenue 6€30MaCHOCTHIO KU3HEICATCIbHOCTH.

3akoHOJAaTeNbHbIE W  HOPMAaTHBHbIE  IIPAaBOBbIE  OCHOBBI  YIpaBJeHUS  OE30MACHOCTHIO
KU3ZHEJCATEIbHOCTH. OJKOHOMMYECKHE OCHOBBI YIpaBlieHusi Oe3omacHOCThio. CTpaxoBaHHE PHCKOB.
['ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOM THCHUIIHHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akan. B acrp.
eIMHUIIAX yacax yacax
OO011ast TpPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGoparopubie pabOThI 0,44 16 12
CamocrosiTeJibHAs padoTa 1,67 60 45
KonrakTHas camocrositenbHas pabota - - -
[ToaroroBka k 1abopaTopHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,11 40 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«/HkeHepHasi 1 KOMIILIOTEPHAas rpaguka»

1 Heap AuCHMINIMHBI — HAYYUTh CTYJEHTOB crioco0am OTOOpa)KeHUsl MPOCTPAHCTBEHHBIX (OPM Ha
IJIOCKOCTH, BBINOJHEHUI0 M YTEHUIO YEepTeKEeW MeToJaMH KOMIIBIOTEpHOW Tpadukd M IpaBwiaM U
YCIIOBHOCTSIM, IPUMEHsIeMBIM ITpu 3ToM (cTanaaptam ECK/I).

2. B pe3syabTaTe u3ydeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIENyONUMA KOMIIETECHITUSMA U WHIUKATOPAMU UX TIOCTHIKCHUS:

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

3nams:

— cnocoObl 0TOOpaKeHUsI TPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

— IpaBWia U yCIOBHOCTHU IIPU BHIIIOJHEHUH YEpTEkKeEH;

— BHUJBI CAMMETPUU TEOMETPUUYECKHUX PUTY;

— BUJBI U3ACTHIA U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHJbI TIpaduyeckux HHPOPMALMOHHBIX CHUCTEM, 0a30Byl0 TpadUUecKyl0 CHUCTEMY,

HCII0JIb3YEMYIO B y4eOHOM IIpolecce.

—  Vmempu: BBINONHATH U YUTATh YEPTEKHU TEXHUUECKUX U3JEIUN C YIETOM JAEHCTBYIOUIUX CTAHAapPTOB;
— BBITIOJIHATH ¥ YUTATh CXEMBI TEXHOJIOIMUECKIX MPOIIECCOB;
— HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU I'papKH JUI U3TOTOBJICHUS YEPTEKEH.
Braoemy:
— cnoco0amu ¥ mpueMamMu U300pa’keHus IPeIMETOB Ha MJIOCKOCTH;
— rpaduueckoit cuctemon «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paznen 1. O0mme npaBumjia BbINOJHeHUs 4eprexeil. [IpaBuia BbimonHeHHs U odopmMIIeHUS
yeprexeil B coorsercTBuu ¢ 'OCT. 'eomeTpryeckue nocTpoeHusl.
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Paznen 2. IlpoenmpoBanue reomerpuuyeckux ¢puryp. Meron mnpoexkuui. Ilpsimpie u KpuBble
muHun. [lnockocte. IloBepxnoctu. ['eomerpuueckue tena. Cummerpus reoMeTrpuyeckux Guryp.
Omnpenenenre HaTypaJlbHOM BEJIMUMHBI OTpe3Ka IpAMOM U m1ockoil purypsl. [lepeceuenne reomerpudeckux
00pazos.

Pa3znen 3. U3o0paxenuss npeameroB no I'OCT 2.305-2009. U3neqnss 1 KOHCTPYKTOpPCKHeE
AOKYMeHTbI. 300pakeHns. AKCOHOMETPUUECKHE YePTEKU M3lenuil. Buabl uznenuil 1 KOHCTPYKTOPCKUX
nokymeHToB. Cxembl. Pe3b0bl: 00pa3zoBanue, kiaccudukanus, n3o0paxeHue u 0003HaUCHNUE Ha YEPTEKE.

Pa3nen 4. U3o00pakenus aerasneil ¥ UX coeJUHeHMI. DCKU3bl U TEXHUUYECKHE PUCYHKHU JETajeil.
Pe3n0oBbIe u3aenus U coequHeHus. Jlpyrue BUbpl pa3beMHbBIX U HEPA3bEMHBIX COSAMHEHUN AeTasei.

Pa3znen 5. Yeprexku cOopouHbix enuHuu. [IpaBuia BbimosnHeHuss U odopmiieHuss cOOPOYHOTrO
yeprexa. [leTanupoBanue yepTexxeil COOPOUHBIX €TUHULL.

Paznen 6. Komnbrorepnas rpaduka. Co3naHue U pelakTUPOBaHHE YepTEXKEH MeToJaMu
koMibtoTepHoi rpaduxu. Co3nanue TpexMmepHbIx Mojenei. Co3laHue accOLMaTUBHBIX dYepTexeil Ha
OCHOBE TPEXMEPHOUN MOJIEIH.

4 O0beM yueOHOM TMCUMIINHBI.

Beero CemecTtp
Bun yue6noit paboTsl ! 2
3E Axag. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh AUCITUTUTHHBI 7 252 4 144 3 108

KonrakTHas paboTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,89 32

3aHATHSA:
B TOM 4mncJje B opMe MPAKTHYECKOi 1,44 5 0,72 2 0,72 2
MOJATOTOBKH
Jlekmn 0,44 16 0,44 16
[TpaxTuueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HClIe B (popMe MPaKTHICCKOM 1,44 57 0.72 26 0.72 26
MTOATOTOBKH
CamocrosiTeJibHAs paboTa 4,78 172 2,67 96 2,11 76
KoHnTaktHas CaMoCTOATENbHAs pabora 0.8 0.4 0.4
(3a4er ¢ O1IeHKOM)
KypcoBast pabora 35,8 35,8
KoHnraktHas CaMOCTOATE bHas pabora 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[ToaroroBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocrosiTeThbHOE H3y9eHUE Pa3JIeioB 99.2 77.6 216
JVCIATUTAHBI
3aver ¢

3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: .

OLIEHKOii KypcoBasi

padora
Beero CemecTtp
Buj yae6noit paboThl ! 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TpyA0€MKOCTh UCIUTUIHHBI 7 189 4 108 3 81

KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24

3aHATHS:

B TOM 4YucJjie B popMe NMpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 19,5
MOJAr0OTOBKH

Jlexinm 0,44 12 0,44 12

[TpaxTuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
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B TOM 4HClIe B (popMe MPaKTHICCKOM
HOTOTOBKH 1,44 39 0,72 19,5 | 0,72 | 19,5
CamocrosiTeJibHas paboTa 4,78 129 2,67 72 2,11 57
KoHnTakTHas camocTosiTeNibHas paboTa 0.6 0.3 0.3
(3a4eT C OIIEHKOI) ’ ’ ’
KypcoBast pabora 26,85 26,85
KoHnraktHas CaMoCTOATENbHAs pabora 478 | 015 | 2.67 211 | 0,15
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJBLHBIM paboTam 27 13,5 13,5
CamocrosiTenpbHOE H3ydeHUE pa3IeiioB 74.4 539 16.2
TUCIIAILINHEI ’ ’ ’
3auer ¢
3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: P KypcoBas
padora

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IIpukaagHass MEXaHUKA)

1. Heap AUCHUIUIMHBI — HAYYUTh CTYIEHTOB TBOPUYECKOMY IMOAXOAY K BBINOJIHEHUIO MHKEHEPHBIX
pacueToB Ha MPOYHOCTh, JKECTKOCTh U YCTOMUMBOCTH 3JI€MEHTOB KOHCTPYKIIMM, JeTajlell U y3JI0B MallluH U
anmaparos.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CleyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-2.1; YK-2.2; VK-2.4; VK-2.7; YK-2.8; YK-2.9; YK-2.10; IIK-1.1; [1K-1.2; TTK-1.3.

3nams:

— OCHOBHBIE YPaBHEHHS U METO/bI PELICHHUS 3a/1a4 CONPOTUBIICHUSI MAaTEpUAJIOB U JIeTale MallH;
— OCHOBHBIE METOJIbl PacueToB Ha MPOYHOCTb, )KECTKOCTh U YCTOWYMBOCTH AJIEMEHTOB KOHCTPYKLUI

MalliH U anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajeil 1 y3/10B MallliH U alapaToB XMMHUECKON TEXHOJIOTUH;
— KOHCTPYKLMHU, THUINAXU U KpUTEpUH pPabOTOCIOCOOHOCTH JeTaled MalluH, COOPOYHBIX €IUHUIL

(Y3JI0B) U arperaros.

Ymems:

— IPOBOJUTH PACUYETHI DJIEMEHTOB KOHCTPYKLIUNA Ha OCHOBE METOJIOB COIIPOTUBJICHUSI MaTEPHUAJIOB;
— paccuuThIBaTh U KOHCTPYHPOBATH JETAIM MAIIUH IO UCXOJHBIM JaHHBIM;
— IPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUAM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS JleTasielt

MalllyH;

— BBINOJIHATh ¥ YUTATh TEXHUYECKUE CXEMbI, YEPTEKU U 3CKU3BI JETajeil, y3JI0B U arperaTtoB MalllvH,
cOOPOYHBIX UEpTEkKEN U YepTEKHU OOIIEero BUA.

Braoemy:

— HaBBIKAMHU pacueTa COIPOTUBJICHUS MaTepUaIOB aHAIMTUYECKUMHU METOAAMU;
— HaBBIKAMHM BbIOOpa MaTE€pHAaIOB M0 KPUTEPUSIM [IPOYHOCTH;
— pacueraMu TUIOBBIX Je€Tajlell MallKH, NOJb3YiICh cipaBoyHOM uteparypoit u I'OCTamu.

3. Kpartkoe cogep:xaHue JUCHMILTHHbI

Paznen 1. Onpenenenune peakuuii omop. PacrsikeHue-c:kaTue. AOCOJNIOTHO TBEPIOE TEO.
DneMeHThl CTaTUKU. YpaBHEHUs paBHOBecus. CBsA3M W UX peakiud. OCHOBHbIE NOMYIIEHUS W HPUHLUIIBI
CONpOTHBIIEHUsI MaTepuasioB. Meton ceuenuil. Hanpsbkenus, nepopmanuu u nepemenienus. 3akoH ['yka.
JlnarpamMMbl pacTsKEHUs AJ1s IUTACTUYHBIX U XPYIIKUX MAaTepPUaIOB U UX XapaKTEPUCTUKU.

Paznen 2. Kpyyenue. M3rud. 3axon ['yka mpu casure. BHyTpeHHue cuiioBble (DaKTOPbI INpU
Kpy4€HUHU. YCJIOBHE NPOYHOCTH MpH KpydeHHH. ['eomeTpuyeckue XapaKTepUCTHKH IJIOCKUX CEUEHUH.
[TonsiTHEe yKcTOrO U MonepedyHoro u3rndoB. OnpeneneHne HOPMaIbHBIX HANPSDKEHUN. Y CI0BHE IPOYHOCTH
nipu u3rude. OnpeaeneHue KacaTelbHbIX HaIpsbKeHU. Parionanbable GOpMbI CEUEHUI.
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Pa3znen 3. CiloxknHoe HanpsizkeHHoe cocTosiHMe. OCHOBBI TE€OPUU HANPSDKEHHOTO COCTOSIHUSI U
runore3bl npoyHoctd. IloHsiTue HampspkeHHOro cocrosiHusa. OO6oOuieHHbI 3akoH ['yka. [lonsitue
SKBUBAJICHTHBIX HANPSDKEHUM W KPUTEPUEB MPOYHOCTH. ['Mmore3bl mpoyHOCTH. TOHKOCTEHHBIE COCY.IbBI
XUMHUYECKUX ITPOU3BOJACTB. BriBOI ypaBHeHus Jlamnaca. YciioBue npoyHocTH. Pacder ckaTbiX cTepKHEN Ha
ycToiuuBOCTh. [loHSATHE KpUTHUECKOM CHIIBI U KOX(PQUIMEHTa 3amaca MpoyHOCTH. PacueT kpuTHueckoi
cuiibl 1o Dinepy. [Ipenens npumeHuMocty GopMysbl Ditnepa.

Pasnen 4. Jleranum mammn. Knaccudukanus pgeraseld MamvMH W anmapatoB  XHMHYECKHX
pou3BoJIcTB. Pe3nOoBbie coenuHenus. Pacuer O0ONTOBBIX COENMHEHUH MpPH MONEPEYHBIX U MPOAOIBHBIX
Harpy3kax. lllnoHounsie coenuuenus. Pacuer mmoHOK Ha cpe3 u cMmsaTue. Buabl cBapku. Bunbl cBapHBIX
mBoB. Pacyer Ha NMPOYHOCTH CTHIKOBBIX M HAaxJIECTOUHBIX IIBOB. Banbl M ocu, ux kiaccupukauus u
HazHaueHue. [logmumnHukyl — ckoibkeHus. Marepuansl  Bkiaaplmie.  [IogMIMOHUKKA — KayeHUS.
[IpuHIIMTIHAIBHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpUYECKHE pa3Mmepbl. [[OCTOMHCTBA, HENOCTATKUA U
o0jacTu NpPUMEHEHUs TMOJIIWIHUKOB KaueHHs M cKoibxkeHus. [lpuBonnbie MmydrTel. Hasznauenwue.
Knaccudukanus mydr. 3yduarsie nepegaun. OKpyXHOE U paauainbHoe ycunus. Pemykropsl. OnpeneneHue
1 KJ1accuukanus.

Paszpen 5. Pacyer XMMH4YECKOro anmnapara ¢ MeXaHu4eCKMM IepeMellMBalIUM YyCTPOMCTBOM.
Odopmnenue nosicHUTENbHOM 3amucku. [IpoekTHble W HPOBEPOUYHBIE PACUETHl THUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUU C JIEHCTBYIOIIMMHU MeToauKaMH. UepTexx oOliero BHAa ammapara ¢ BUAAMHU, pa3pe3aMu,
CEUEHUSMU U BBIHOCHBIMHU 3JIEMEHTAMM, JAIOIIMMH MOJHOE MPECTaBlIeHnEe 00 ero yCTpONUCTBE U MPUHIIUIIE
pabOTHI. YePTEKU COOPOUHBIX CAUHHUIL U IeTajeil. UepTerku cOOPOUHBIX SUHUIL U ACTAJICH.

4 O0beM yueOHOI M CHUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpPYA0EMKOCTh AUCHUTIIINHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 222 30 1,78 64 0,44 16
3aHATHS:
B TOM 4HcJje B (popMe NMPAKTHYeCKOi 1,44 5 1,16 42 0,28 10
MOJAr0OTOBKH
Jlexuu 0,89 32 0,89 32
[Tpaktueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucie B popMe NpaKTUIECKOM 1,44 57 0.72 26 0.22 3
MIOJITOTOBKH
CamocrosiTeJibHas paboTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocrositenbHas paboTa
" 0,4 0,4
(3a4eT ¢ OIIEHKOM)
Kypcosoii mpoekt 55,6 55,6
KonrakTHas camocrositenbHas paboTa 0.4 0.4
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaguyeckue paboTbl 18 18
[ToaroroBka K KOHTPOJIBHBIM paboTam 18 18
CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 436 136
JMCIUTUTHHEI
3aver ¢ KYpCOBOM
Buja uTOoroBoro KOHTpOJIA: .
OlIeHKOM MPOEKT
Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 6 162 4 108 2 54
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KonrakrHas padora — ayIuTOpHbIE 2,22 60 1,78 48 0,44 12

3aHATHSA:
B TOM 4mcJje B opMe MPAKTHYECKOT 1,44 39 1,16 31,5 | 028 7.5
MOJATOTOBKH

Jlexuun 0,89 24 089 24

[TpaxTnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B popMe MPaKTUICCKOM 1,44 39 0.72 195 | 022 6

MTOATOTOBKH

CamocrosiTeJibHAs padoTa 3,78 102 2,22 60 1,56 42

KonrakTHas camocrositenbHas paboTa

N 0,3 0,3

(3a4eT ¢ OLIEHKOM)
KypcoBoit npoekt 41,7 41,7
KonTakTHas camocTosTenpHas padoTa 0.3 03
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaguyeckue paboTbl 13,5 13,5
[ToaroToBka K KOHTPOJBHBIM paboTam 13,5 13,5
CamocTOsTETbHOE U3yUIEHUE PA3ICIIOB 32.7 32,7
JTMCUIUTUTHHEI

3aver ¢ KYpCOBOM
Buja uTOoroBoro KOHTpOJIA: .

OLIEHKOii MPOEKT

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«IIpouecchl U anMapaTbl XUMHYECKOU TEXHOJIOT U

1. Heab AUCHMILIMHBI - BMECTE C AUCHUIUIMHAMHU OOIMIEH XMMHUYSCKON TEXHOJOTHH, XHMHUYSCKUMHU
IIpOLIECCaMU U PEAKTOpPaMH U JIPYTUMHU, CBSI3aTh OOIIEHAYUYHYIO U OOLIEMH)KEHEPHYIO MOJATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOJMMO MpHU NOJArOTOBKE OakajgaBpOB IO JAHHOMY HAIpPaBICHUIO Ul HAY4YHO-
HCCIIEIOBATENIbCKON U MPAKTUYECKON padOThl Ha MPEIIPUSITUSIX.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:

Ob6naaath ciaenyIUMH YHUBEPCAIbHBIMU KOMIIETEHIIUSAMU U MHIMKATOPAMU UX TOCTHXKEHUS:

YK-1 - VK-1.1, YK-1.2, VK-1.3, YK-4.
YK-2 - VK-2.3; VK-2.10.

YK-3 - VK-3.3.

YK-8 - VK-8.4.

O6mamate crneayromuMu  o0menpodecCHOHATbHBIMA ~ KOMIIETCHIIMSIMH M UHAWKATOPaMU  UX
JOCTUKEHHUS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

O6naaatp ciaenyrmUMHI NPOoPEecCUOHATbHBIMUA KOMIETEHIUSMU U UHAUKATOPAMH UX JTOCTHKEHUS:
MK-1 - [1IK-1.2, TIK-1.3.

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

3namo:

— OCHOBBI TEOPHUHU MEPEHOCA UMIIYJIbCA, TEIIa U MACChL;IPUHIMUIBI (PU3UYECKOTO MOJETHUPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS JBMKEHUS JKUIKOCTEH; OCHOBBI TEOPUH TEIUIONEPEaun; OCHOBBI TEOPUU
Maccorepezayd B CUCTEMax CO CBOOOJHON M HENMOJBM)KHOW TpaHUIIeH paszzena ¢a3; THIIOBBIE MPOLECCHI
XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME alllapaThl U METO/Ibl UX pacyeTa;

— METOJbl TOCTPOEHUS HMIUPUYECKUX U TEOPETHUYECKUX MOJIEIeH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB.

Ymemo:
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— OIpPENeNATh XapakTep IBMKEHUS JKMJIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPHCTHKU ITPOLIECCOB
TEIUIO- M Maccolepelaud; pacCUMThIBaTh MapaMeTpbl M BbIOMpATh amnmaparypy Uil KOHKPETHOTO
TEXHOJIOTMYECKOTO ITpoLiecca;

— paccuuThIBaTb OCHOBHBIE XapaKTEPUCTHUKU XHUMHKO-TEXHOJIOTHYECKOIO Ipoliecca, BbIOMpATh
PalMOHAIBHYIO CXEMY.

Bnaoemp:

— METOJaMM TEXHOJOTMYECKHX pPacdyeTOB OTAEIBbHBIX Y3JO0B M JETAlEd XUMHUYECKOIO
000pyI0BaHMUS;

— HaBbIKaMU IPOEKTUPOBAHMS TUIIOBBIX allapaToOB XMMHYECKON MPOMBIIIIICHHOCTH;

— METOJaMH ONPE/ENICHUs PallMOHAIBHBIX TEXHOJIOTMUECKUX PEKUMOB padOThl 000PYAOBAHHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paspen 1. I'mapoanHaMuyecKkue Npouecchbl U annaparbl XHMUYECKOH TEXHOJIOT UM,
1.1. Beenenue B nucuuminHy. OCHOBHBIE MOHATHUS U ONPEICIICHUS.

[Ipenmer aucuumuuubl «lIpomeccsl W ammapaTbl XUMHUYECKOW TexHosorum». Kitaccudukanus
npoueccoB. HenpeppIBHbIE M IEPHOJUYECKUE, CTALMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOLIECCOB U OOIIME NPUHIUIBI pacyeTra amnmnapaToB XUMHUYECKOH
TEXHOJIOTUH.

Kunxoctu u raspl. Knaccudukaumst xunkocreil. Wpeanbnas xuaxocts. KanenbHble u ymnpyrue
xuakocTu. Cuiibl, IEHCTBYIOIINE B AKUJAKOCTU: MAacCCOBBIE M MOBEPXHOCTHBIE. HanpsikeHUs: B JKUIKOCTIX U
ra3ax (TaHreHLHaJbHbIe U HOpMalibHbIe). CBONCTBA KHUIKOCTEN.

Mogens HenpepsiBHOM cpenbl. [lonaTre Gpuznyeckoro aneMeHTapHoro oobema.

1.2. OcHOBBI TEOPUU TIEPEHOCA.

OcCHOBBI T€OpUH SBJICHUI NIEpPEHOCA: aHAJIN3 MEXaHU3MOB, MOJIEIUPOBAHUS U Pa3pabOTKU 0000IEHHBIX
METO/IOB pacuera TUAPOMEXaHUYECKHX, TEIJIOBBIX M MacCOOOMEHHBIX IIPOLECCOB M amnmapaToB.
DEHOMEHOJIOTUYECKUE 3aKOHBI NIEPEHOCA UMITYJIbCa, MAacChl U SHEPTrUHA. MOJNEKYJIAPHBIA U KOHBEKTHUBHBIN
neperoc. OO0mire 3aKOHOMEPHOCTH THAPOAMHAMUKH, TEIUIONepeaund U Macconepeaadu. Bzaumocs3p 3Tux
IIPOLIECCOB B IIPOMBIIIUIEHHO! armaparype. Pouib sBiIeHN nepeHoca Npu XUMHYECKUX MTPEBPALICHUSX.

MarepuanpHbie W SHEPreTHYecKHe (TEIUIOBbIC) OallaHCHl; OMPEJCICHHE MAaCCOBBIX TIOTOKOB |
SHEPreTUUECKUX 3aTpaT. Y CIOBHS PaBHOBECHS U OIpE/EIeHHE HAIpaBJIeHUs MpolieccoB nepeHoca. OOuuit
BUJI YPaBHEHUU CKOPOCTH IPOLIECCOB; JABIKYILHME CUIIbI M KMHETHYECKUE KO3 duureHTsl. JIumuTupyomue
CTaJuH.

1.3. I'mapocraruka.

Huddepenunansupie ypaBHeHHs paBHOBecusi Jiiepa. [lokosimasicst )KUIKOCTh MO JEHCTBHEM CHIIbI
TsbkecTH. OCHOBHOE YypaBHEHHE TI'HMAPOCTATUKU. llpakThueckue NpPUIOKEHUS OCHOBHOTO YpaBHEHHS
TUIPOCTATUKH.

1.4. T'uapoanHaMuxka.

bajjanc cunm npu  OBWKEHMHM BS3KOW HECKMMAEMOM JKMAKOCTH. YPaBHEHHE HEpa3pbIBHOCTH
(crumomHOCTH) IOoTOKA. YpaBHeHne HaBbe-CTokca u ero Gpu3nueckuii CMbICIL.

[Togo6Hoe mpeoOpazoBanue ypaBHeHUs: Habe-Ctokca. be3pazmepHble nepeMeHHBbIE - KPUTEPUU
rujipoarHamudeckoro nojpoous (Ditnepa, Pelinonpaca, @pyna, roMOXpOHHOCTH), UX (QU3UYECKUN CMBICI,
napaMmeTrpuieckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHUSI BI3KOM JKHUIKOCTH.

VYpaBHeHHE HOBWXKEHUS Oiyiepa. DHEPreTHUYECKUH OanaHC CTAlMOHAPHOTO JABWXKCHUS HJICATBHOM
KUJKOCTU. YpaBHEHUE bepHyM I UACAIBHOW U PEAIBHOM KUAKOCTH. Ero nmpaxkrudeckue MpuitoKeHHs
(ucreuenue sxunpkoctei, Tpyoka Iluro-Ilpanatns). IlpuHuUMIIBI H3MEpEHHS CKOpPOCTEH M pacxoJoB
KUJKOCTU JPOCCENIbHBIMU MPUOOpaMu M MHEBMOMETPUUECKUMU TpyOkamu. OmpeleneHue pacxoJ0B IpU
HCTECYEHUU KUIAKOCTEN Yepe3 OTBEPCTHS NI HACAIKH.

['unponmHamMuyecke pexxuMbl ABMKEHUS KUAKOCTEN: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

UYucno PeiHonbAca W €ro KpUTHUYECKHE 3HA4Y€HHA. MeXaHu3Mbl JaMHHAPHOTO M TYpOYJIEHTHOTO
teueHuil. Ilonsitue typOynentHoctu. IlpencraBiieHuss O TUAPOAMHAMHYECKOM IOTPAHUYHOM CIIOE€ IpPU
TEYEHHHU 110 TpyOaM U KaHajlaM U IpU 0OTEKaHUU Tel.

Pacuer nuamerpa TpyOONpOBOAOB U anaparoB; BEIOOP CKOPOCTEN MOTOKOB M ONTUMAIBHOTO JHaMeTpa
TpyOOIIPOBOJIOB.

Pacnipenenenue ckopocteit o paauycy TpyObl HOCTOSIHHOTO CEYEHHUS NPU JTaMHUHAPHOM CTallUOHAPHOM
TEYEHUU.
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Teuenue B TpyOax u kaHanax. Onpenensonuid MONEpeuHbIil pa3Mep MOTOKAa B KaHAJIaX MPOU3BOJIBHON
(GOopMBI: THPABINYECKUIN payC, SKBUBAJICHTHBIN AUAMETP.

'unpaBnuueckoe CONMPOTHUBIIEHHWE IPU TEUEHUHU KUAKOCTed U ra3oB. Pacuer morepb Ha TpeHue
(ypaBuenmne [lapcu-BelicOaxa) u Ha MecTHBIe conpoTuBIIeHUs.. COOTHOIICHHUSI 1 HOMOTPAaMMBI JUIsl pacdyeTa
ko3¢ ¢uLmeHTa TpeHUs. 3aBUCUMOCTH MEXIy pacxoJOM M IepenajoM JaBieHus. Pacuer Hamopa s
NepeMeleHus )KUIKOCTEN uepe3 CUCTeEMY TpyOOIIpOBOOB U almnapaToB.

1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienue xKUAKOCTEH € MOMOUIBIO MAalIMH, MOBBILAOIUX JaBieHHe. OObeMHbIe (IOPUIHEBLIE,
pPOTAIMOHHBIE W Jp.) W AWHAMUYECKHE (LIEHTPOOEKHBIE, OCeBbIe M Jp.) Hacochl. OCHOBHBIC TapameTpPhl
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOIUTEIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer Hamopa u notpebiasieMoil MOIIHOCTH; OAOOP ABUraTens K Hacocy. OnpeseneHue 10MycTUMOMN
BBICOTHI BCAachIBaHUS. SIBJIEHUE KaBUTAL[UU U €T0 MIPEIOTBPALECHHE.

OcoOeHnHocTH pabOThl, CONOCTaBJIEHHWE M O0JacTH NPUMEHEHUS OCHOBHBIX THUIIOB HAcOCOB -
LHEHTPOOECKHBIX, TMOPIIHEBbIX (IUIyHXkepHbIX) W Jp. Cps3p Hamopa, wmomHocth u  KIJ ¢
IIPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HACOCOB Ha CeTh U UX BBIOOD; PErylupOBaHUE
IIPOU3BOIUTEIBHOCTH.

Paspen 2. TenioBbie Npoueccsl M annaparbl XUMHYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONPEJICICHUS B TEIJIONEpeaaye.

OCHOBHBIE TEIJIOBbIE MPOLIECCHl B XUMUYECKOW TEXHOJIOTUU: HarPEBAHUE U OXJIAXKICHHUE, KOHJIEHCAIIUs
IIapOB U UCHAPEHUE )KUIKOCTEM.

CranuoHapHbI 1 HECTALIMOHAPHBIN MEpEeHOC TEeIJIOThI. TeMiiepaTypHoOe MoJje, IPaJueHT TeMIEepaTypsl
U TEIJIOBOW MOTOK; TEeIUloleperadya M TeiooTnada. TemrepaTyporpoBOJHOCTh — TEIJIOMHEPIMOHHBIE
CBOWCTBA CPEJBI.

2.2. Ilepenoc sHepruu B hopMe TEMIOThI.
TernoBoil 0anmaHC Kak YacTHBIM ciy4ail sHepreruyeckoro OanaHca. OmnpejeneHue TEIUIOBOM Harpy3ku
anmnapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHs arperaTHoro coctosinus. Pacxon temnonocureneil.

HuddepenunanbHoe ypaBHEHUE ITepeHoca d3HEpruu B (hopme TemnoTel, ypaBHeHue Dypre-Kupxroda u
TEIIONPOBOTHOCTH.

CranuoHapHbIf IepeHoC TEMIOTHl Yepe3 IUIOCKUE U HWIMHApUYeckre cTeHKU. CoyeTaHne MEXaHU3MOB
MepeHoca TeIIOTHI (TEMIONPOBOJHOCTH, KOHBEKIIUH, U3JIy4EHUs).

KonBektuBHBIN niepeHoc TermnoTsl. be3pasmepHsie nepemennbie — uncia Hyccensta, Iexie, [Ipanaris,
I'pacroda, @ypre. Pacuer korhpuireHTOB TEIIIOOTAAUN TPH BEIHYXICHHON M €CTECTBEHHON KOHBEKIINH.

TenmooOMeH mpu M3MEHEHHH arperatHoro coctosHus. Konnencanus mapoB. ®opmyna HyccenbTa.
TennooOMeH py KUIEHUH.

PagnanTHbIl Temionepenoc. B3anmuoe usnydenue tei. PaauaHTHO-KOHBEKTHUBHBIN MEPEHOC TEIUIOTHI.
Pacuer noTeph TEMIOTHI anmaparaMyu B OKPYKaIOIIYIO CPely U TEIUIOBOM M30Jsuuu. OCHOBHOE ypaBHEHHE
TEeIUIoNepe1auH.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX. AJJIUTUBHOCTh TEPMHUECKUX COMPOTHBICHUM.
Cpennsas nBuxkymas cuia teronepenaud. OmnpeneneHue cpeaHed JBWXKYILEH CHIIBI B ammaparax
pa3IMYHBIX KOHCTPYKUMI. B3anmHOe HampaBieHWE ABWKEHHS TEIUIOHOCUTENeH. Pacuer moBEpXHOCTH
TEII000MEHHUKOB.

CriocoObl MOJBO/Ia U OTBOJA TEIJIOTHI B XMMHYECKON TEXHOJIOTMH. TpeOoBaHusl, MperbsBIseMble K
terioHocuTensiM. O0OrpeB BOASHBIM I1APOM, BBICOKOTEMIIEPATYPHBIMU OPraHUYECKUMU TEMJIOHOCUTENSIMH,
Tomo4yHbiMU  Ta3zamu. CrnocoObl  amekTpooborpeBa. OTBOA  TEIJIOTHI  BOJOW, BO3IYXOM U
HU3KOTEMIIEPATYPHBIMU TEIJIOHOCUTEISIMH.

TenmooOMeHHbIe anmapartsl; X Kinaccudukamnus. OCHOBHBIE THITHI TOBEPXHOCTHBIX TEIJI00OMEHHHUKOB
(TpyOuatble, IUIaCTUHYATBIE, amIaparbl C MEepeMEIIMBAIOIIMMH YCTpoiicTBaMu U T.A.) CMmecHuTelabHbIE
TEIUIO0OMEHHUKH: TpaJiupHHU, KOHJEHCATOPbI CMelleHus. BpiOop ONTHUMaNbHBIX KOHCTPYKIHMN M YCIIOBUI
AKCIUTyaTalluy TEIJIOOOMEHHBIX anmnapatoB. OCHOBHbIE TEHJEHIMH COBEPILIEHCTBOBAHUS TEINIOOOMEHHBIX
anmnaparos.

Pa3znen 3. Ilpoumecchl M annmapaTbl pa3jesieHHs] TOMOTEHHBIX CHCTeM (OCHOBHbIE MaccOOOMEeHHbIe
MPoLecchl).
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3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Maccolepeaaye.

Knaccugukanus nponeccoB maccooOMeHa. OcHOBHble MNOHSATHS M omnpeaeneHus. [lpoueccer co
cBO0OTHOM M (PUKCUPOBAHHOM TpaHullel pasnena da3 u ¢ pa3Aesroniei $as3pl Meperopoakoi (MemMopaHoi).
Hocwutenu u pacnipenensiemsie BeniectBa. CriocoObl BeIpakeHUsI cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpoleccoB. PaBHOBECHbIE YCIOBHS M OIpeiesieHue
HampaBJieHUs TiepeHoca BemectBa u3 ¢assl B ¢aszy. Koapdunuentsr pacnpenenenus. Ilonstue o
Maccorepeaye 1 MaccooTiaye.

KoHuenTpaunoHHoe 1moJie, TpaiMeHT KOHIIEHTPALH, OOIUN U YAEIbHBIN MOTOK Macchl. MosekynspHas
nu(dy3us B KUIKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHu3MBbI IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX CPeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUNA U CKOPOCTEH B MOTOKAX.

Koadpuuumentsl Maccootaun. OCHOBHBIE MO/JIEJIBbHBIE MPECTABICHUS O MEXAaHU3ME MacCOOTJauH.

MopenupoBanue KOHBEKTHBHOTO Maccooomena. Yucna Hyccensta, [lexie, [lpanarns, Oypwe u ap., ux
(bu3nyecKuil CMbICI, aHAJIOTUU C TEIJIOBBIM IOJ00MEM MPUMEHUTEIBHO K razaM M KUIKOCTAM. Pacuer
K03(G(ULMEHTOB MaccOOTAAYd B ammaparax pa3jMYHbIX THUIIOB IO YPaBHEHHSIM C Oe3pa3MepHbIMU
[IEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe YypaBHeHHE Maccorepenaud. CooTHOIIEHHe MeXIy KoddduuueHTaMu
Maccorepesaud M MaccooTAayH, aJAUTUBHOCTh AUPPY3UMOHHBIX CONPOTHBICHUNA. HMHTEeHCcHpUKaus
Maccorepeauu myTeM BO3JIeHCTBUS Ha TUMUTHPYIOIIYIO CTaIUIO.

Bnusinue ycnoBuil (TemmepaTrypbl, JaBieHHs, KOHIEHTpalMil) Ha HampaBieHHE MaccollepeHoca Ha
npuMepax abcopOIHK; MPUHIUIIBI BIOOpa a0COPOEHTOB.

3.3. ®a30B0OE PABHOBECHE.

MartepuanbHblii  0aJaHC HENpPEpPHIBHOIO YCTAHOBUBIIETOCs Ipoliecca MPU PazIUYHbIX crocobax
BBIPA)KEHUS COCTABOB (ha3 U UX PacXoJi0B; ypaBHEHUs pabOUMX JINHUH.

[IpenenbHble KOHLIEHTPALMKA PAaCIpeessieMOro KOMIIOHEHTa B OTJAloIIed U U3BJIEKaroule ¢azax amis
MPOTUBOTOYHBIX MPOLECCOB. MaKCUMallbHO BO3MOXKHAasi CTENEHb W3BJICYCHHS, MUHUMAJIbHBIA U
ONTUMAJIbHBIA PacXo/ibl U3BJIEKaIOIeH (a3bl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX alllapaTos.

Pacuer mnomnepeuHoro ceueHus (AMaMerpa) KOJIOHHBI; MPEAENbHO JOMYCTUMas M HSKOHOMUYECKU
ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.

PanponanbHbIii  BHIOOpP B3aUMHOIO HampaBlieHUs [JBKEHUS (a3 MU opraHuszalud IOTOKOB B
MaccooOMeHHBIX ammaparax. PacueT MaccoOOMEHHBIX IMPOIECCOB M alMapaToB i CUCTEM C OJHUM
pacnpezensieMbiM KOMIIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MaCCOOOMEHHBIX allapaTtoB ¢ HENPEPHIBHBIM U
CTYNEHYaThIM KOHTAaKTOM (¢a3. /[Ba OCHOBHBIX METO/Ia pacueTa: Ha OCHOBE KO3((ULIMEHTOB Maccomepeaadn
1 Ha OCHOBE IOHSTHUSl TEOPETUUECKOW CTyneHu pazneneHus. [loHsATHe ynciaa eAUHULl IEPEeHOCa U BBICOTHI
enuHulbl niepeHoca. daxtop Maccomnepenaun. CpenHsis IBHXKYyLas cuila Maccorepenadd. BnusiHue
IIPOJIOJILHOTO TEPEMELIMBAaHUSl Ha CPENHIO JABMXKYILYI0 cuily Maccomnepenadu. I[Ipouenypa pacuera,
OCHOBaHHasi Ha 00bEeMHBIX Ko3(dduumentax macconepenaud. ['paduyeckuii ¥ aHANUTUYECKUH METOJIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX alllapaToB CO CTYMEHYaThIM KOHTAaKTOM ¢a3. DPGhEeKTHBHOCTH
cryneHd 1o Mbpdpdpu. CBs3p umcina enuHull nepeHoca u JjokaiapHoro KIIJ[ crymenn mo Mbpdpu.
YucneHHBId pacueT «OT CTYHNEHU K CTYNEHW» M ero rpapuueckas MHTEPIpPETalus C HCIOJb30BAHUEM
«KUHETUYECKOW JTUHUMY». YdeT cTpykTypbl moTokoB U KIIJl Tapenku. OcoOeHHOCTH pacueTa TapenbuaThix
KOJIOHH Ha OCHOBE IMOHSTHUS TEOPETHUECKON Tapenku. Yucio NeMCTBUTENbHBIX U TEOPETHUECKUX TapesioK.
O PeKTUBHOCTH TAPEIKH.

PanponanbHbIii  BHIOOp B3aMMHOIO HampaBieHUs [BWKEHUS (a3 U opraHuzalid IOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. AGcopbuus.

OO1ue NpUHLMIBL YCTPOMCTBA W KiIacCU(UKAIMS anmapaToB JUisi MacCOOOMEHHBIX IPOLIECCOB B

cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.
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OcHoBHbIE TUIBI W 0OJacTH mNpUMEHEHHs abcopOepoB: HacaJoO4yHble W Tapeab4yaTble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKUHOHUPOBAHHBIM 0apOOTa)KHBIM CJOEM, ammaparbl ¢ JUCIEPrUpOBAHUEM
KUIKOCTH.

CxeMbl a0COPOLMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM HW3BJICYCHHOTO KOMIIOHEHTa H
pereHepamnueit abcopOeHTa (mecopOueld mNpu TOBBIIICHHOW TeMIIepaType, TOHWKEHUEM JIaBJICHUS,
OTJIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Pa3znenenue nuctuisuuen )XUIKUX TOMOTEHHBIX CMECEH U CKMKEHHBIX T'a30B; 00J1aCTH IPUMEHEHUS U
0COOEHHOCTH MPOBEACHUSI POLIECCOB IIPU PA3IMYHOM JIABJICHUH.

[TapoXKMAKOCTHOE pPAaBHOBECHE JUISI CUCTEM C IOJIHOM M OrPAaHMYEHHOW B3aMMHOW PACTBOPUMOCTBIO U
€ro BJIMSHHE HAa BO3MOXXHOCTh pa3/IeJIeHHs] KOMIIOHEHTOB JUCTWULSIIMOHHBIMM MeTojaMu. Pacuer
paBHOBECHS JJIsl UI€aIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢paxkiMOHHAs MEpPEeroHkKa; rneperoHka c jaeduermanueir. MarepuaibHblil OaaHc, pacyeT
BbIXOJ]a MPOJYKTAa M €ro CpeJAHEro COocTaBa IpU IEeperoHke OWHapHBIX cMmeceil. CXeMbl YCTaHOBOK.
TenoBble OanaHChl U pacyeT PacXoI0B TEINIOHOCUTENEN JJIs STHUX IPOLECCOB.

Pextudukamusa. DOuU3NKO-XUMHUUECKHE OCHOBBI M OCOOCHHOCTH YCIIOBHH TPOBEIEHHUS IPOIECCOB.
Cxembl yCTaHOBOK JUIsl HEMIPEPHIBHOM U MEPUOIUUECKON peKTHUKauuu OMHApHBIX cMeceil. OcoOOeHHOCTH
yCTpoiicTBa amnmapaToB (HAacaJOYHBIX U TapeibuaThlX KOJOHH) M BbIOOpa PEXHUMOB HUX pabOThl INpU
pektudukanuu (1Mo cpaBHeHHIO C aOcopOuwmeir). OCOOEHHOCTHM YCTPOWCTBA M BapUaHTHI PabOTHI
ucrapuresneit u nediermMaTopos.

MonenupoBanue M pacueT IMPOLECCOB W almapaToB IMPH HENPEPbIBHOM pPEKTHPHUKAUU OMHAPHBIX
cucteM. OCHOBBI YHUCIEHHOTO U IpadoaHaIUTHYECKOr0 MeTO10B. MarepuanbHblid 6anaHc. Paboune nunum.
Ompenenenne MUHMMAJIBHOTO W pabouero ¢iaermoBoro uucia. TermnoBod OamaHC M pacdeT pacxoioB
TerioHocuTene. [IpuHIUITBI TEXHMKO-9KOHOMUYECKON ONTUMHU3ALMU NIPU pacyeTe pabouero (paerMmoBoro
quclia, pa3MEpOB almaparypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera TapeiabdaTblX U HACaZOYHBIX
PEKTU(UKALMOHHBIX KOJIOHH.

Paznen 4. Ilpoumeccbl W anmaparbl  pa3jejieHHsl TeTepPOreHHbIX cHcTeM (OCHOBHbIE
rUJpoMexaHnyecKue Nnpouecco).

4.1. Paznienienue rereporeHHbix cucteM. OCHOBHBIE MOHATUS U METOJIbL.

Knaccudukanus >KUIKUX W Ta30BbIX T'€TEPOrE€HHBIX CUCTEM: CYCIEH3MH, AMYJIbCHM, IEHBI, IbUIH,
TymaHbl. MatepuanbHblil 0ajgaHC MPOLECCOB pa3/IeeHHs T€TEPOT€HHbBIX CUCTEM.

Onenka >(QQEeKTUBHOCTH U BbIOOP ONTUMAIbHBIX IMPOLIECCOB M aIlaparoB s pa3leieHUs
TETEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenue XUAKUX M Ta3oBbIX CHUCTEM B IoJie CUJ TsbkecTH. Pacuer ckopocteld cBOOOJHOTO U
CTECHEHHOI'0 OCAKJCHUS TBEPbIX YACTHI] IIAPOOOPa3HON U OTIMYHBIX OT Hee (POPM B 10JIE€ CHIIBI TSKECTH.

[Ipoueccel oTCTanBaHus U YCTPOWCTBO almapaToB pa3JeieHUs CYCIEH3UM, SMYJIbCUM U TbLIei. Pacuer
ITIOBEPXHOCTH OCAXJCHHUS W IPOU3BOJUTEIBHOCTH OTCTOMHHUKOB. YCTPOMCTBO M JCHCTBHE LMKIOHOB
(mpocThIX U GaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YEPE3 HEMOABHKHBIC 3€PHUCTHIE U NICEBI00KIKEHHBIE CIIOU.

3HaueHue TUAPOJAMHAMUKM 3€PHHUCTBIX CIIOEB B Ipoleccax (pUiIbTpOBaHUS, TEIJIO- U MaccooOMeHa,
reTeporeHHoro karanusa W Jp. OCHOBHbIE XapaKTEPUCTUKH OTHX CJOEB: JUCIEPCHOCTb, YAEIbHAs
MIOBEPXHOCTh, MOPO3HOCTh, HIKBUBAJICHTHBIA AMAMETP KaHAIOB. Pacyer rujpaBiInuecKoro COINpPOTUBICHHS
cios. I'mapaBiMyeckoe CONPOTUBIIEHHE CJIOEB HACaJ0K IPOMBIIIEHHBIX Macco- M TEII00OMEHHBIX
anmnaparos.

Pexxumbl TedeHHs] NMOTOKOB B HAcCaJ0YHbIX KOJOHHax. [‘HapaBinueckoe CONPOTUBIICHHE, SBICHUS
MTOJIBUCAHUS, 3aXJICOBIBAaHMS U MHBEPCUU (Da3 M pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

['unponuHamMuKa ICEBIOOKMKEHHBIX (KUISIIUX) cioeB. OO0jacTb NPUMEHEHUs MCEBIO0KHKEHUS.
OCHOBHBIE XapaKTEPUCTUKU IICEBIOOKWKEHHOIO COCTOSIHUSA. ['mapaBiuuyeckoe comportuBiieHue. Pacuer
CKOPOCTEH IMCEeBIO0KIKEHNS U CBOOOJHOIO BUTAHHS, BBICOTHI ICEBJIOOKIKEHHOTO cios. OIHOPOIHOE U
HEOJHOPOJHOE TCEBIO0KIKEeHHE. OCOOCHHOCTH TCEBAOOKWKEHHUS MOJUIUCIEPCHBIX cioeB. [IHeBMO- U
TUAPOTPAHCIOPT 3€PHUCTHIX TBEPIbIX MaTEPUAJIOB.

4.4. OunpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.
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Crenn¢urka noBeieHUs OCAJAKOB KaK 3€pHUCTBIX CIIOEB: CKUMAaeMble MU HEC)KUMaeMble ocaiku. Bujbl
GuIbTPOBANBHBIX Meperopook. MaxkTopsl, BAUSIONIME Ha CKOPOCTh ¢GuibTpoBaHus. OunbTpoBaHue npu
MIOCTOSIHHOM ~ CKOpOCTH  (PUIBTpPOBaHUSA. ODKCIEPUMEHTAIBHOE ONpPEJEICHUEe KOHCTAHT YpaBHEHUS
¢unbTpoBanus. Kiaccudukanuss M yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO U NEPUOAMYECKU
paboTarouux GUIbTPOB U GUIBTPYIOLIUX LEHTPUPYT.

4. O0beM yueOHOM THCHMILINHBI.

Beero CemecTtp
Bun yueOHo# padboThl > 6
3E Axan. 3E Axkan 3E Axkan
q, q, q,

OO61ast TpPyA0€MKOCTh UCIUTUIHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 4,44 160 1.8 64 2,7 96
3aHSTHS

Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie pabots! (JIP) 0,9 32 - - 0,9 32
[Tpaxtuueckue 3ausarus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAs padoTa 5,56 56 1,2 44 0,3 12

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 15 56 12 44 0.3 12

JTUCITUTUTAHBI
Buabl KOHTpOJIA:
OK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas paboTa - mpoMexyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
ITonroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yueOHo# padboThl > 6
3E Actp. 3E AcTp. 3E AcTp.

Y, Y, Y,
OO61ast TpyA0€MKOCTh UCIUTUTHHBI 12 6 6
KonrakTHasi padora - ay1MTOpHbIE 4,44 120 1.8 48 2,7 7
3aHATHUS
Jlexkun 1,8 48 0,9 24 0,9 24
Jlaboparopusie padboTs! (JIP) 0,9 24 - - 0,9 24
[TpakTueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHas paboTa 5,56 42 1,2 33 0,3 9
CamMocTosATenpHOE N3YUECHUE Pa3IeoB 15 12 33 0.3 9
JTUCITUTUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas paboTa - mpoMexyTodHas 0.6 0.01 0.3 0.01 0.3
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 53.4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl IUCHUIIMHbBI
«O0mas xumn4yecKasi TEXHOJIOT U
1. Hear aucuMmiuHbl — QOpMHUpOBAHME  3HAHMA B OOJIaCTM  pealu3aluil  XUMHUKO-

TEXHOJIOTUYECKUX TIPOIIECCOB C YYETOM (PU3UKO-XUMUYECKUX OCOOEHHOCTEH NPOTEKAIOUINX peaKiui,
BbIOOpa ONTHMAJbHBIX YCIOBUH pealu3yeMblX IpOLEccoB, BbIOOpa 3((EKTUBHBIX PEAKTOPOB,
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MPUOOpPETEHUsI HAaBBIKOB B COCTaBJICHUM MAaTE€PUAJIbHBIX W TEIUIOBBIX OalaHCOB, B pacdere IMPOLECCOB U
PEAKTOPOB HAa OCHOBE MaTEMaTHYECKOIO0 MOJIEIMPOBAHMS, IOJIY4EHHUs 3HAHUH B 0OnacTu pa3paboTKu
sHeprocOeperaromux XUMUKO-TexHonoruueckux cucrteM (XTC), 0e30TXOAHBIX U MaJlOOTXOJHBIX
TEXHOJIOTUH Ha IPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2. B pe3ysabTare u3y4eHHs! AMCUUIIJIMHBI 00yYAKOIUMACH 10JI5KEeH

Obnadams CIeNyONUMA KOMIIETEHITUSIMA U WHIUKATOPAMU UX TIOCTHKCHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3names:

— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEOBAHMS B3aUMOJICHCTBUS XUMUYECKUX IPEBpAICHUN U SBICHUM MepeHoca
Ha BCEX MacUITaOHbIX YPOBHSIX;

— METOJIMKY BbIOOpa peakTopa U pacuéra npoiiecca B HeM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCHl U PEAKTOPhl XUMUYECKOW U OMOTEXHOJIOTHH;

— OCHOBHBIE€ IIPUHLIUIIBI OpraHU3alMi XUMHUYECKOTO MPOU3BOJCTBA, €T0 UEPAPXUUECKYIO CTPYKTYDPY,
METO/IbI OIIEHKH 3(PPEKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemy:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XMMHUECKOIO IIPOLIECcca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO MIPOJIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— BbIOpaTh 3 (HEKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacyeT TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpEAETUTh MapaMeTpbl HaWIy4llled OpraHu3aluy Npolecca B XUMUUYECKOM PEAKTOPE.

Braoemy:

— MeToJJaMH aHaliu3a 3p(EKTUBHOCTH padOThl XUMHUUECKUX POU3BO/ICTB;

— METOJJaMH pacyeTa 1 aHalli3a [POLIeCCOB B XUMUYECKUX PEAKTOpax, ONpeesIeHus
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. Xumudeckasi TEXHOJIOTUSI M XMHMHYECKOE NTPOU3BOICTBO.

1.1. OcHoBHBIE Onpeae/IeHUs U MOJI0KEHHSI.

Xumudeckass TexHOJOrusA. OOBEKT XUMHYECKOW TEXHOJOTHH. MEXOoTpaciaeBoil XxapakTep
XUMHYECKOM TEXHOJIOTMU. Pa3BUTHE XUMHYECKUX IPOU3BOJCTB M XUMHYECKOW TEXHOJOTMU. Mecto
XUMHUYECKON TEXHOJIOTHH B IIPOMBIINICHHON chepe W METOJ0B XUMHUUYECKOW TEXHOJIOTHU B HEXUMHUYECKUX
OTPACIISAX TMPOMBIUICHHOCTH. CHCTEeMHBIM aHAJIU3 CIIOKHBIX CXEM M B3aUMOJICUCTBUHN DJIIEMEHTOB CXEMBI —
MOHATHE U cojaepkaHue Merona. dm3myeckoe W MaTeMaTUYECKOE MOJCIHMPOBAHUE, OMPEICICHUE U
OCHOBHBIC TIOHSTHS, UX MECTO B HH)XCHEPHO-XMMHYECKHUX HCCICIOBAHHUAX M pa3paboTkax. Mecto u
3HAYCHHE HATYPHOTO U BBIUUCIUTEILHOTO dKcIiepuMenTa. CoaepKaHue 1 3a/1a4i y4eOHOTO Kypcea.

1.2. XuMu4eckoe npou3BoaACTBO.

[TonaTe 0 XMMHMUYECKOM MPOHU3BOJICTBE. MHOTOQYHKIIMOHATLHOCTh XUMHYECKOTO TPOU3BOJICTBA.
OO0mrast CTpyKTypa XHUMHUYECKOTO Mpou3BOACTBA. OCHOBHBIC MOJCUCTEMBl XUMHYECKOTO IPOM3BOJICTBA.
OcCHOBHBIE TEXHOJIOTUUECKHE KOMIIOHCHTHI XHMHUYECKOTO TTPOU3BOICTBRA.

KadecTBeHHBIE W KOJMYECTBEHHBIE TIOKA3aTeIM XMMHYECKOTO IPOM3BOJICTBA: TEXHOJOTHYECKUE,
SKOHOMHUYECKHE, IKCIUTyaTal[MOHHBIC, COITUATIBLHBIC.

1.3. CoipbeBble pecypchl, BoJa 1 JHEPrusi B XUMHU4Y€CKOM MPOU3BOACTBE.

Knaccudukanust ChIppeBBIX PECYpPCOB 10 pPa3IMYHBIM MpU3HAKaM — (Da30BOMY COCTOSHUIO,
MPOUCXOKACHUIO, UCTOYHUKAM. MMHHEpaabHOE ChIpbe (PyIbl W TOJE3HBIE HCKOIMAeMbIE), OPTraHUYECKOE
MPUPOJIHOE CHIphE (TOpPIOYME HCKOIAeMbI€), PACTUTEIHHOE U JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE — UX
WCIIONb30BaHUE M TyTH TiepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHONW 0O0pabOTKH ChIpbs (oOorarieHue,
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OUYHMCTKa, NMOATOTOBKA K TPAHCIOPTUPOBKE U mepepaborke). [loHATHE, CYIIHOCTH U MPUMEPHI YIiIyOJIeHUs
UCII0JIb30BAHUS ChIPbsi, KOMOMHUPOBAHUSI IPOU3BOJICTB U KOMILIEKCHON NepepabOTKU ChIPHSI.

3HaueHUEe M HCIOJIb30BAaHME BOJbl B XMMMUYECKUX Mpou3BojacTBax. Mcrounuku Bojabl. TpebGoBaHus K
TEXHOJIOTHYeCcKOoi 1 ObITOBOM Bojie. [IpoMbliyieHHast TOrOTOBKA BOJIbI M METO/IbI €€ OYUCTKHU OT IPUMECEH.
OcHOBHBIE METOJBI KOHTPOJISI KadyecTBa BOJAbl. OKOHOMHUS BOJONOTPeOJIEHHWS B IPOU3BOJCTBE.
Bo110060pOTHBIE CUCTEMBI.

Bunel M MCTOYHMKM SHEPrud B XHMHUYECKON HPOMBIIIIEHHOCTH. Macmradpl noTpediaeHus u
CHocoObl YMEHBIIECHUs SHEepreTuueckux 3arpaT. CyIIHOCTP U IPUMEPhl pEreHepaluud U peKylepanuu
SHEPruu. DHEProTEXHOJOTHYECKHE CUCTEMBl. BTOpUYHBIE SHEPreTHUECKHE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaAKTOPOB.

2.1. OcHOBHBIE OnpeeIeHUs H MOJI0KEHHS.

OU3NKO-XMMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MPEBpAIleHUH — CTEXHOMETPUYECKHE,
TepMOJIMHAMHUYecKHe, KuHeThuueckue. [lokazaTenn XMMHUYECKOro MpeBpalleHUs] — CTENEeHb MpEeBpalleHus,
BBIXOJ] IIPOAYKTa, HHTETpasbHas U AuddepeHnaibaas ceIeKTUBHOCTH, CKOPOCTH PEaKLUU U MIPEeBPaLCHUS
peareHToB.

2.2. XuMH4yecKHe mpouecchl.

Onpenenenve. Knaccuduxanuss XuMu4eckiux MpoLECCOB MO PA3IUYHBIM MIPU3HAKAM — XUMHUYECKUM
(BUI XMMMYECKOM peakluu, TePMOJMHAMHUYECKHE XapaKTEPUCTHUKH, CXe€Ma IpeBpalleHuil) u (a3oBbIM
(ducio u arperatHoe coctosiHue as).

I'omorenHsIit xumMuueckuit npouecc. OnpeneneHyre U npuMepsl. BiinsHue XuMu4eckux MpU3HaKOB U
YCJIOBUH TIPOTEKAHMS Tpoliecca Ha ero nokazareiau. CriocoObl HHTEHCHU(DUKAITUN.

[TonsiTHe onTUMAaNbHBIX TeMeparyp. OnTuManbHbIe TEMIIEPATypbl A1 00paTUMBIX U HEOOPATUMBIX 9K30- U
SHJOTEPMHUUYECKUX PEAKIIUM.

I'ereporenHslil (HeKaTaIUTUUECKU) XuMudeckuil nmpouecc. Onpenenenue u npumepsl. CTpykTypa
mporiecca U ero coctapisitoniue (craauu). Habmomaemas cCKOpoCTh XMMUYECKOTO mpeBpamienus. O0macTu
(pexuMbl) IPOTEKaHUS Ipolecca, TMMUTUPYIOLIAs CTaaUs.

I'ereporennslii xumudeckuii npouecc "raz (KUAKOCTh) - TBepaoe". OO0CHOBaHUE, MOCTPOCHUE U
aHaJIU3 MaTeMaTU4YecKol Mojenu [uid peakuuil ropeHus (Mojenb '"cxxumaromiasicss cdepa") u
TonoxumMudecko (Mozaens "c HeBzaumozecTByrouuMm sjapom"). Halmromaemas ckopocTh NHpeBpallleHus,
BpeMsi IPEBPAICHHs] U TyTH UHTCHCU(PHUKALUU JJIs1 pa3InYHbIX 00J1acTeil mpoTeKaHus mpoliecca.

['ereporennsplii XuMudyeckuil mpouecc "ra3 (KUIKOCTh) - KUAKOCTh". OOOCHOBaHUE, TIOCTPOEHUE U

aHaJIn3 MaTeMatuyeckoil moaenu. Habmogaemas cKopocTh IpeBpalieH s 1 00J1IacTH IPOTEKaHUs MpoLecca.
[1ytu nHTEeHCHbUKaLUHU U1 Pa3IMYHBIX PEXUMOB IIpoliecca.
Karanutuueckuii npouecc. Onpenenenue, kiaccupukanys, IpuMepsl. ['eTeporeHHbIi KaTajliu3 Ha TBEPIOM
karanu3aTtope. OOOCHOBaHME, IOCTPOCHHWE U AaHAJIU3 MAaTEeMAaTUYECKOM MOJeNM Ha KaTaJuTHYeCKOM
MIOBEPXHOCTU M B MOPUCTOM 3€pHE KaTanusaropa. HaOmromaemas cKOpocTb IpeBpalleHuss U 00JacTH
nporekanusi mnpouecca. CTeneHb HCMNONBb30BAHMUA BHYTpeHHeHl mnoBepxHocTu. llyTm uHTeHCcUUKanuu
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. XMMHYeCKHEe PeaKTopbl.

Omnpenenenre U Ha3HAYEHUE XMMUYECKOTO peakropa. PeakTopbsl B XMMHUYECKMX U HEXMMHMUYECKUX
OTpacisiX MpoMbIIUIEHHOCTH. (OO030p TUIOB XHMHUYECKUX PEAKTOPOB, HUX CTPYKTYPHBIE 3JIEMEHTbI
(peakuMoHHas 30HA, YCTPOMCTBAa BBOJA W BBIBOJAA, CMEIICHMs, Pa3AEICHUS U paclpeiesieHus] MOTOKOB,
TEIJI000MEHHBIE 3JIEMEHTHI), OCHOBHbBIE IIPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zalus NpolEcCOB B XMMUYECKOM PEAKTOPE MO MaciiTady MX MPOTEKaHHs: XMMHUYECKas

peakuusi, XMMHUYECKUH TMpOIECC B 3IEMEHTApHOM OOBbEME, MPOLECChl B PEAKIMOHHOM D3JEMEHTE U B
peakTope B LIEJIOM, UX B3aMMOCBS3b M HepapXuyeckas CTPYKTypa MaTeMaTH4YeCKOW MOJeNnu Ipolecca B
peakTtope. [TpumMepsl mpoLeccoB B pa3IMYHbIX BUIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mpoiueccoB B peakTopax IO pa3Id4yHbIM IpU3HAKaM - BHJI XMMHYECKOIo IIpolecca,
OpraHu3anusi MOTOKOB PpEareHToB (cXema JBM)KEHUS DPETEHTOB 4Yepe3 peakTop, CTPYKTypa IOTOKOB B
pEaKkMOHHOM 30HE), OpraHu3alus TEIUIOBBIX IMOTOKOB (TEIUIOBOM pexuM, cXema TelIooOMeHa),
CTaLlMOHAPHOCTH MpOLECCA.

O0ocHOBaHUE ¥ MOCTPOCHUE MAaTEMAaTUYECKOM MOJIENH MPOLiecca B PEAKTOPAX Pa3IMYHOrO THUIA KaK
CUCTEMbl YpaBHEHHI MaTepHaJIbHOTO M TEIUIOBOr0 OajlaHCOB Ha OCHOBE NaHHBIX O CTPYKTYpe IOTOKa,
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XUMUYECKUX TMPEBpAICHUsAX, SBICHUAX IEepeHOoca TeIja W BelmecTBa W WX B3aUMOJICHCTBUHU.
Cucremaruzanus v Ki1acCUpUKAIMSI MaTEMAaTHYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

N3oTepmuueckre mporecchl B XMMHUYECKOM peakTope. BimsHue CTpyKTyphl MOTOKA (MIaeanbHOE
CMEIIEHNE W BBITECHEHHUE), CTAlMOHAPHOCTH Mpoliecca (MPOTOYHBIA M TIEPUOIMYECCKUI), MapaMeTpPoB M
YCJIIOBUH TPOTEKaHHs Tpollecca (Temmeparypa, KOHIICHTpalMs, OaBlieHHe, 00beM pPEaKIMOHHOW 30HBI,
BpeMsl), BUJa XMMHUECKON peakuuu (IpocTasi U ClI0KHas, oOpatuMas 1 HeoOpaTuMas) U ee mapaMeTpoB Ha
npoduIM KOHIEHTPAIMI M MOKa3aTeau Mpoliecca B peakTope (CTENeHb MpEeBpaIleHus, BbIXOJ MPOIYKTa,
CEJICKTUBHOCTHh Tiporiecca). OCHOBBI pacuera mporiecca B peakrtope. ComocrtaBieHue 3¢GGEeKTHBHOCTH
MIPOIIECCOB B PEAKTOPAX, OMMMCHIBAEMBIX MOJACIISAMH HICATLHOTO CMEIICHUS U BHITECHCHUS.

HewusoTtepmuueckune mpormecchl B XHMHYECKHX peakTopax. OpraHuzaiusi TEIJIOBBIX IMOTOKOB U
peXKMMOB B XHMHUECKHX peakTopax. PacmpeneireHue TemrepaTypbl, KOHIEHTpPAlMd W CTEHEHU
MpPEBpAIICHUsI B PEAKTOPE B PEKUMAX HICATHHOTO CMEUICHWS W BBITCCHCHHS, aquabaTMuecKoM U C
teriooOMeHoM.  CBsi3b  TeMIepaTypbl W CTENIEHH TPEBpAllleHUs B aauadaTHYecKoM TIpoliecce.
CormocTtaBiieHHe € H30TEPMUYECKUM PEKUMOM. YHMCIO M YCTOWYMBOCTH CTallMOHAPHBIX PEKUMOB B
peakTopax UIealbHOIO CMEIICHHUS.

2.4. IIpoMbINLIeHHbIE XHMHYECKHE PEaKTOPBHI.

Ha KOHKpeTHBIX TpHMepax MPEIMETHO PACCMATPUBAIOTCS TPOMBIIUICHHBIC PEAaKTOPBI IS
MIPOBEJICHUSI TOMOTCHHBIX, TE€TEPOTeHHBIX MW KATAIUTHYECKUX TIPOIECCOB — THIBI PEaKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIaCTH UCTIOTIH30BAHHS.

Pazgea 3. Xummnuyeckoe Npou3BOACTBO, KAK XMMHUKO-TEXHOJIOTMYeCKasi cCMCcTeMA.

3.1. CTpyKkTypa M onucaHne XHMHUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE TIPOU3BOJCTBO Kak XUMHKO-TexHosiormueckas cucrema (XTC). Ilonstue cuctemsr u
XTC. CocraB XTC: aneMenTsl, cBsizH, nojcucteMbl. JneMmeHTsl X TC, knaccudukaus mo BUIy MPOIECCOB
u HaszHaueHHuto. Texnomnormyeckue cBs3u emeHToB XTC (motokm). IlocnmenoBaTenpHas, mapauieiabHas,
pa3BeTBIIEHHAsA, TMOCJIEN0BaTEILHO-00BOAHAs (Oaiinac), oOpaTHas (pEUMKI) TEXHOJOTHYeCKHe CBsi3H. Mx
CXEeMBbI U Ha3HAUYCHUE.

Onucanne XTC. Bunet moneneit XTC - onucarenbubie U rpaduaeckue. OnucaTebHbIe MOJICTH -
XUMHUYECKass CXeMa H MaTeMaTuyeckas wmojaenb. [paduueckue ™oaenun -  (PyHKIMOHAJIbHAS,
TEXHOJIOTHYECKas, CTPYKTYpHas U Apyrue (cnenuaibHbie) cxeMbl. HazHaueHue, mpuMeHeHrne U B3auMOCBS3b
Moenen.

3.2. Anamus XTC.

[Tonsarue, 3amaun u pe3ynbTaThl aHanmm3a X1C - coctosane XTC, MarepuanabHBI U TEMJIOBON
OanaHChl, MOKA3aTeIM XMMUYECKOTO ITPOU3BO/ICTBA.

CpoiictBa XTC Kkak cUCTEMbI: B3aUMOCBSA3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3IuiKue ONTUMAIbHOCTU
3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOMYUBOCTD U CYILIECTBOBAHUE CTALIMOHAPHBIX PEKUMOB U JIp.

MarepuanbHblii UM TemoBoW OanaHChl. MeToauka cOCTaBiI€HUS M pacueTra MaTepUalbHBIX U
terioBbix OanancoB XTC u ee noacucrem. Oco6eHHOCTH pacueTa O0anaHCOB B cxeMax ¢ penukiom. ®opmbl
MpeACTaBICHUS OalaHCOB (TaOIHIIBI, JUATPAMMEBI U JP.).

MarepuanbHblii  OanaHc A MacCOOOMEHHBIX W pEeakUHMOHHBIX 3iieMeHTOB. lcnonb3oBanue
CTEXMOMETPUYECKUX, TEPMOJUHAMUYECKMX U MeX(a3HbIX OalaHCOBBIX CcoOoTHOoweHu. CreneHb
HCII0JIb30BAHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTHUeCKUil (1Mo MOJHOM 3Hepruu) u 3kcepreruyeckuit Oamancel u KIIZ. Mx
COIOCTaBJIeHUE U Ucnoab30BaHue B ananuze X TC.

3.3. Cunre3 XTC.

[Tonste u 3agaun cunte3a XTC. OcHoBHble 3Tanbl pazpadorku XTC. Posip MaTemaTHuecKux U
IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTeze XTC: monHoe MCHOJIb30BAaHUE CHIPHEBBIX U AHEPreTHUECKUX
pecypcoB, MUHUMU3ALUS OTXOJ0B, ONTUMAIBHOE UCIIO0JIb30BaHUE anmnaparypbl. VX coxepikanue u crocoObl
peannzauuu. KoMOMHUpPOBaHHBIE MPOU3BOJICTBA, COBMEUICHHBIE IPOLECCHl, BTOPUYHBIE IHEPreTUUYECKUE
peCypChl, SHEProTeXHOJOTMYECKUEe CHUCTeMbl, mnepectpauBaemble XTC, 3aMKHYTbIe, MaJOOTXOJHbIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U IPUMEHEHUE.
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OnHOpoaHBIE TEXHOJOTHYECKHE CXEMBI: CHCTeMa PEKYyINepaTHUBHOTO TEIJI0OOMEHa, CHCTeMa
pasneneHuss MHOTOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. OCHOBBI MOCTPOCHHUS HMX ONTHMAIbHON
CTPYKTYPBI

Paznen 4. IIpombllLieHHbIE XUMHYECKHE TIPOU3BO/ICTBA.

XUMHUYECKHE TIPOM3BOJICTBA PACCMATPUBAIOTCS TMPEAMETHO KaK peanu3aiusi HU3yYEeHHBIX
TEOPETUYECKUX OCHOB XHMHUKO-TexHoJoruueckux mporeccoB u XTC, KoHuenmmii MOCTpOEHUs
BoIcOKOA(PexTuBHONM XTC. OCHOBHOW akIEHT aenaeTcs Ha (U3UKO-XUMHUUYECKHE OCHOBBI KOHIICTIIIMH
MMOCTPOCHUSI TEXHOJIOTMYECKON CXEMBbI MPOU3BOJICTBA M €ro mojacucteM. [Ipou3BOACTBO CEpHON KUCIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BoaAcTBO a30THOM KUCIOTHL. [Ipon3BoCcTBO CTHpOIIA.

Pa3nen 5. CoBpeMeHHbIEe TeHIEHIMH B PA3BUTHH XMMHUYECKON TEXHOJIOTUM.

Tekymiee coOCTOSIHHE XWMHYECKOW TMPOMBIIIJICHHOCTH B MHPE M TEHACHIIMU €€ Pa3BUTHSL.
[lepcniekTMBHBIE WMCTOYHUKH CBHIpbS © dHepruu. Kiactepuzanuss XUMHUYECKOW IPOMBIILICHHOCTH.
CoBMmenieHHbIE TPOIECChl. [ MOKME W TepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoBble XHMUKO-
TEXHOJIOTHYECKHE TTPOIIECCHI U CITOCOOBI MOJTydeHUs MpOoAyKTOB. HaHoTexHOIOTHS.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IeI0B AUCHUIIIMHbI 3,33 120 90
Bujx koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIUs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpost IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«Cucrembl ynpasJieHUs XMMHKO-TEXHOJIOTHYEeCKHUMH MPOLecCaMu»

1. Henp AucnMmJMHBI — JaTh 0a30Bble 3HAHUSA 1O TEOPUM CHUCTEM YIIPABICHHUS XUMHUKO-
texHojoruyeckumu mnponeccamu (CY XTII), nmpuBuTh HaBblku W yMeHus ananu3a coiictB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO PUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CIeyONMMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX TOCTHKCHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/IbI cHcTeM aBTOMaTtuyeckoro yrnpasiieHus (CAY) 1 3aK0HbI PErylIupOBaHUs;
— TunoBble CAY B XUMHUYECKOM MPOMBIILIEHHOCTH;

— METOJBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTHYECKUX [TapaMeTPOB;

— ycroitunBocth CAY;
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— OCHOBHBIE TOHATHUS O HenuHeHHbIXx CAY, penedHbIX cHCTeMaX, JIOTUYECKHX aJTrOpUTMax
YIIPaBJICHUS, aJalITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIPaBJICHUS.

Ymemn:

— OTIPENIENATh OCHOBHBIE CTATUUECKHUE W TMHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB YIIPABIICHHUS;

— BBIOMPATH PAIMOHAIBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTHYECKOTO TIPOIECcca;

— OIIEHUBATh YyCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHocTuku XTI

Braoemy:

— METOJIaMM TEOPUHM ABTOMATHUYECKOTO PETYJIMPOBaHMS, OpraHuM3aldd W pacy€ra CHUCTEM
ONTUMAJIBHOTO YIPABJIEHHUS MPOLIECCAMH XUMUYECKON TEXHOJIOTUH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Pa3nes 1. OcHOBHbBIE OHATHS YIPABJIEeHUS XUMUKO-TEXHOJIOTHYeCKHMH NPOoLeccamMH.

3HaueHUEe aBTOMATHYECKOIO YIpaBiCHMsS] s Pa3BUTUA XUMUYECKOW IMPOMBIILIEHHOCTH.
OcoOeHHOCTH YIpPAaBJIEHUS XUMUYECKUM MPEANPHUSITHEM U XUMHUKO-TEXHOJOTHYECKHM IPOLECCOM.
TexHUKO-IKOHOMUYECKUN IPPEKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHUCTEM YyIpaBieHus. Ponb cuctem
yhpaBiieHus: B o0ecrieueHrnr 0e30MacCHOCTH XMMHMYECKOTO MPOM3BOJACTBA U OXPaHbl OKpYXKAIOUIEH cpeibl.
OcHoBHbIE TepMUHBI U omnpeaeneHus. Mepapxus ynpasieHus. OCHOBHbIE NPUHLUIBL YIIPaBICHUS.
Knaccudukanus cucrem ympaBinenus @OynkuuoHanbHas crpykrypa CAY. Tlokaszarenn kadecTBa
YIpaBJICHUS.

Paspnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckne wmoaenu CAY. Jlunamudeckue xapakrepuctuku CAY. HWcnons3oBanue
onepalMoHHOTo ucurciaeHus it ananuza CAY. Tunosble TuHaMU4ecKue 3BeHbs. BpeMeHHbIE 1 4aCTOTHBIE
XapaKTePUCTUKU. DKBUBAJIECHTHBIE NPEOOPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOMUMBOCTH JIMHEHHBIX CAY ¢
oOpatHoll cBs3bt0. Kitaccudukanust 1 OCHOBHBbIE CBOWCTBA OOBEKTOB YIpaBiIeHUS. MeTobl OnpeeneHus
CBOMCTB O0O0BEKTOB ympaBieHus. OCHOBHbIE 3aKOHBl peryaupoBaHus. Peryiastopel Ha OCHOBE
UCKYCCTBEHHBIX HeWpoHHBIX cered. LludpoBrie u pobacTHble cucTeMbl yrpaBieHus. Bwibop 3akona
PEryIUpOBaHUS U ONPEIEICHNE ONTUMAJIbHBIX TapaMeTPOB HACTPONUKH MPOMBIIIJICHHBIX PETYISTOPOB.

Paspnen 3. U3MepeHne TEXHOJIOIHYECKUX NAPAMETPOB XUMHMKO-TEXHOJIOrMYECKOI0 mpoiecca.

l'ocynapcTBeHHast cuUCTeéMa NIPOMBILIEHHBIX NPUOOPOB M CPeACTB aBTomaTu3anuu. OCHOBHbIE
TEPMHUHBl M oOmpeneneHus Merposioruu. Metonasl usmepenuil. CpeacrtBa HM3MEpPUTENbHON TEXHHKH, HX
CTaTU4YecKue U AuHamuueckue coictBa. [lorpemnoctu n3mepenuit. CriocoObl nepenayn HHGoOpMauu Ha
paccrosinue. Opranuzanus AucTaHuoHHONW AuarHocTuku XTII. M3mepenne OCHOBHBIX TEXHOJOTHYECKUX
[apaMeTpoB: JIaBJICHUS, TEMIIEPATYPhl, PACX0Ja U KOJIMYECTBA, YPOBHS KHUAKOCTH U CBHIIyYHX MaTepHalIOB,
cocTaBa U (PU3UKO-XMMHYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBBI NPOEKTHPOBAHMSA ABTOMATHYECKHMX CHCTEM YINPaBJIEHUS] XUMHUKO-
TeXHOJIOTH4eCKUMHU MPoLeccaMm.

OcoOennoctu ynpasinenusi XTII. PerymupoBaHue OCHOBHBIX TEXHOJIOTMUECKUX MapaMeTpOB:
pacxona, naBieHUs, TemrepaTypsl, ypoBHs, pH. Texuunueckue cpeactsa CAY. OcHOBHBIE pa3HOBUIHOCTU
VOPAaBISAOMUX YCTPOUCTB. TuIbI, XapaKTEepUCTUKU U PpacyE€T HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupymoomux opraHoB. OQopmieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATU3ALUI0 TEXHOJIOTHMYECKOTO
npouecca. Beibop Toduek usmepeHus, KOHTPOJIs, YIPaBIIEMbIX apaMeTPOB U YIPABISAIOLIUX BO3/IEHCTBUN.
CrannmapTsl U yCIIOBHBIE 0003HAUEHUS ISl TexHOJorudeckux cxem. OcHoBHble cBeneHusi o6 ACY TII B
xuMuueckoi npombinuieHHOCTH. [Ipumepsr ACY TII B xuMuueckoil mpoMbiieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIuU B pazputun CY XTII.

4. O0béM yueOHOI TMCUMILTUHBI:

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax | Actp.
3E
Y. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 5 180 135
KonTakTHasi paboTra — ayIMTOPHBIE 3aHATHUSA: 1,33 48 36
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Jlexinm 0,433 16 12
[Tpaxtuueckue 3ansarus (113) 0,433 16 12
Jlaboparopusie pabotsi (JIP) 0,433 16 12
CamocrosiTeJibHas paboTa 2,67 96 72
CaMOCTOSATETFHOE U3YUEHUE PA3ICIOB JUCITUTIIHHBI 2,67 96 72
Bujx koHTpoJs:

JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nTOroBoro KOHTpost IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MoaenupoBaHue XUMUKO-TEXHOJOTHYECKUX MPOLECCOB»
1 Heap AUCHUIIMHBI — MPUOOpPETeHNE 0A30BBIX 3HAHWU 1O OCHOBHBIM paszieiiaM Kypca, a TaKxkKe
YMEHUUW W TPAKTUYECKUX HABBIKOB B 00JIACTH MOJCIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX IPOIECCOB,
KCIMOJIb3YEMBbIX MPH PEIIEHUN HAYYHBIX U MPAKTUYECKUX 3a]1a4.

2. B pe3yabTaTe u3yyeHUus1 AUCHUILINHBI 00yYaIOLIUIICHA JOJI/KEH:
Obnadams CIeNyONUMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:
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
3names:
® METOAbl IOCTPOCHUS ASMIUPUYECKUX (CTAaTUCTUUYECKHX) U (UBUKO-XUMUYECKUX (TEOPETUYECKUX)
MoJeNiell XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB;
e MeTOAbl HACHTU(DUKALMM MATEMaTHYECKUX OINHUCAHUN TEXHOJOTUYECKUX IIPOLIECCOB Ha OCHOBE
AKCTIEPUMEHTAIBHBIX JTaHHBIX;
e METOAbl ONTHUMM3AIMN XUMHUKO-TEXHOJIOTHUYECKUX IPOLECCOB C INPUMEHEHUEM SMIIMPUYECKUX H/WIH
(U3UKO-XUMHUYECKUX MOJIEIIEH;
Ymemo:
® [IPUMEHATh U3BECTHbIE METO/bl BBIUMCIUTEIBbHOM MaTeMaTHUKH M MaTeMaTH4YeCKOW CTaTUCTUKU AJIs
pelIeHHs KOHKPETHBIX 3aJad pacueTa, MOJEIMPOBAaHUS, WICHTH(QUKAMU U ONTUMHU3ALMU TNpU
HCCIIEIOBAaHUH, IPOEKTUPOBAHUY U YIIPABJICHUH NPOIIECCAMU XUMHUYECKON TEXHOJIOTUN
® CIIOJIb30BAaTh B CBOEU MPAKTUUECKOW JESITENbHOCTH JUISl IOCTHXKEHUS THX Lieled U3BECTHbIE MaKeThl
MPUKIIAIHBIX IPOTpaMM.
Braoemy:
e METOJAMM MAaTeMaTUYEeCKOM CTaTHMCTUKH s OOpabOTKH pe3ylbTaTOB AaKTHBHBIX U IACCUBHBIX
HKCHEPUMEHTOB
e METOJAaMH BBIYMCIUTENbHON MaTEMATHKU JJIs pa3pabOTKU U peai3allii Ha KOMIIbIOTEpax alropuTMOB
MOJENUPOBAHUS, UACHTU(DUKALIMY U ONITUMHU3ALMH XUMHKO-TEXHOJIOTHYECKUX IIPOLIECCOB;

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Tema 1. OcCHOBHbIC HOHATHS.

OCHOBHbIE TNPUHIUIBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS XUMHUKO-TEXHOJOTHYECKHX IPOLIECCOB
(XTII). Maremaruyeckue OSMIHMPUYECKHME U MaTeMaTHUecKue (U3MKO-XMMHUYECKHE MOJEIU U
KOMIIBIOTEPHOE MOJIEIUPOBAHMUE. J[eTepPMUHUPOBAHHBIE W BEPOSTHOCTHBIE MAaTEMATHYECKHE MOJEIH.
[IppuMeHeHrEe METONOJOTMM CHCTEMHOIO aHaliMW3a JUlsl PELICHMs 3a1ad MoJelnpoBaHus. lIpumenenue
MPUHIMIA «YEPHOIO SIIMKA» IPU MaTEeMaTHUYEeCKOM MOJEIUPOBAHUU. ABTOMATH3MPOBAHHBIE CHCTEMBI
npukiagHoil nHpopmaTuku. Mepapxuueckas CTpyKTypa XHUMHUYECKUX IPOU3BOJCTB U UX MATEeMaTUYECKUX
Mozenel. [IpuMeHeHre KOMIBIOTEPHBIX MOJENEN XMMHMYECKUX MPOLECCOB U aHAJINW3a, ONTHMH3ALUU U
CHUHTE3a XHUMHUKO-TEXHOJIOTUYECKUX cucTteM. OCHOBHbBIE MPUEMbl MaTEMaTHUYECKOTO MOJEINPOBAHMUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3HKO-XMMHUECKU) U KOMOUHUPOBaHHBIN (TeopeTnueckuii). [loctpoenue
CTaTUYECKUX M JHHAMUYECKUX Mozenel. Pemenne npsMbix 3angad. [IpoekTHBII W ITOBEPOYHBIN
(oueHouHbI) pacuer mpoueccoB. Pemienne o0paTHbIX 3amad. [lapamerpuueckass U CTPYKTypHas
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UICHTUQUKAIMS MaTeMaTUYeCKUX Mojeniell. YCTaHOBJEHHE aJeKBAaTHOCTU MaTeMaTH4YEeCKHX MOJeleH.
Crparerusi TNpOBENEHHUS PACUYETHBIX MCCIENOBAaHUI M KOMIIBIOTEPHOTO MOJEIUPOBAHUS PEAIbHBIX
IIPOLIECCOB.

Paspnen 1. IlocTpoenne SMnupryecKUX Moae/Iel XMMHUKO-TEXHOJIO0IHYeCKHUX MPOLECCOB.
Tema 1.1. ®opMyJHpOBKa 321a4¥ ANNPOKCHUMANMM JAHHBIX ISl ONHCAHUSA IKCINEPUMEHTAJbHbBIX
3aBMCHMOCTEl M NOJdYYEeHHs IMIHUPUYECKHX MojeJieil nmpoueccoB. Buasl Kputepres ammpoKCHMAaIUu.
Kputepuii meroga HauMMeHbIIMX  KBajapaToB. PemieHue 3amauv anmpoKCUMalUWH Uil HEJIIMHEMHOW |
JUHEIHOW 1o mapameTpaM Mozeneil. Marpuunasi popMyaupoBKa 3a/1auy allpOKCUMaluU. AHATUTUYECKUI
1 QITOPUTMUYECKUIN MOJIXObI Ul pElIeHUs 3a/1a4M allpOKCUMAIUH /ISl JIMHEWHBIX U JIMHEapU30BaHHBIX
MOJIEJIEN METOJIOM HAaUMEHBIINX KBAIPaTOB.
Tema 1.2. HopMmajbHbIW 3aKOH pacnpeieJeHUsi UIA BEKTOPHBIX CJAYYAWHBIX  BeJAUYUHBI U
onpejejJeHue UX YMCJIOBbIX XaPAKTEPUCTHK. MaTeMaTnuecKoe OKHUJIAHNUE U JUCIIEPCUs I BEKTOPHBIX
CIy4allHbIX  BENMYMH. JIMCIIEpCHOHHBII W  KOpPpEeJSIMMOHHBIA  aHaym3. llonsatus  nucnepcun
BOCITPOM3BOJIMMOCTH M aJEKBAaTHOCTH, a TaKXKe€ - OCTaTO4YHOM mucnepcuu. OmnpeneneHUE BHIOOPOUHBIX
KO3 PHUIIMEeHTOB KOppesauu 1 KodpPuimenTa MHOKECTBEHHONU Koppensauu. CTaTUCTUYECKU MOAX0 K
OTPEJIENICHUIO OIMOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHU.
Tema 1.3. PerpeccHoOHHbIN M KOPPEJISAIMOHHBINA AHAJIN3 JJIS MIOCTPOCHHUS IMIUPUYECKHUX MojleIeH Ha
OCHOBE JAaHHBIX NACCHMBHOIr0 3KcnepumenTta. [lonstus Qynkuuu orkimmka u (axkropoB. OCHOBHbIE
JNOMYUIEHUSI PETPECCMOHHOTO M KOPPEJSIMMOHHOIO aHanu3a. Kpurepuum MNpOBEPKH OJHOPOIHOCTH
mucniepcuii. Belbop Bulla ypaBHEHUIN perpeccuu, a Takke ompeieleHne KOIPPUIMEHTOB PEerpeccu U UX
3HAYUMOCTH € ucnoJib3oBaHueM Kputepus CrbrogenTta. Ilponeaypa HCKIIOYEHHS HE3HAYMMBIX
ko3¢ punmenToB perpeccuu. OnpeneneHne aJeKBaTHOCTH PErPECCHOHHBIX MOJIENEH ¢ OMOIIbIO KPUTEPHS
dumiepa.
Tema 1.4. OcHOBHbBIE 110/103KeHUS TEOPUH NJIAHUPOBAHMSA JKcnepuMeHTOB (I): moaHbld QakTOpHBbIH
skcnepuMeHT (I1PI) n 00padoTKa ero pe3yabTaToB. ONTHMaIbHBIE CBONCTBA MATPULILI IJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTU. OmpeneneHue KodQPUIMEHTOB Mojeel, WX 3HAYUMOCTH H TPOBEPKA
a/IeKBaTHOCTHU ypaBHeHUs perpeccuu. CBONHCTBO poTaTabeIbHOCTH MOJIHOTO (PaKTOPHOTO 3KCIIEPUMEHTA.
Tema 1.5. OcCHOBHBbIC 10JIOKEHHSI TEOPUM IUIAaHUpoBaHUA JKcnepuMeHTOB (II): OpTOrOHAJBLHBINH
LEeHTPAJIbHBINH KoMIO3MuMOoHHbIN niaad (OLIKII) skcnepuMeHTOB M 00padoTKa ero pe3yjbTaToB.
ObecrieyeHrie OPTOrOHAJIBHOCTH MAaTpPULbl MJIAHUPOBAHUS M OIpPENEICHHUE BEIMYMHBI 3BE3IHOTO ILIeYa.
Onpenenenre K03(QQUIMEHTOB MOJEIN, UX 3HAYUMOCTH M OIIEHKA aJIeKBAaTHOCTH YpPaBHEHUS PErpecCHH.
PacuetrHoe BbIUKCIIEHHE KOOPAMHAT TOUKH ONTUMYMa (SKCTpEMYMa).
Tema 1.6._Onrumusanus JIKCHEPUMEHTAJbHbIX HMCCACAOBAHWNI ¢ npuMeHeHueMm meroaa bokca-
Buabcona. OCHOBHBIE [TOAXO0/IbI K ONITUMHU3ALINU SKCIIEPUMEHTAIbHBIX UCCIIEJOBAaHUN. DKCIIEPUMEHTAJIbHO-
cratuctuyeckuil meroi. CrpaTerus ABMXKEHHS K ONTUMYMY LieleBoM (GyHKuMHM ((QYHKIHH  OTKIIHMKA)
IpaJueHTHBIM MeToJIoM. Kputepuu NOCTHKEHHUS «IOYTH CTAllMOHAPHOM O00JIaCTU» U METOJIbl YTOYHEHHS
MOJIOKEHUSI ONITUMAJIbHOM TOUKH B (JaKTOPHOM MPOCTPAHCTBE.

Paspnean 2. IlocTtpoenune GpU3NKO-XMMHUYECKHUX XUMHUKO-TEXHOJIOTHYECKHX MIPOLIECCOB.

Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MojaeJupoBaHusi. PopMyIHpOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOro ONMHUCaHUs, pa3padoTKa MOJIEIUPYIOIIET0 aJrOpUTMa, IPOBEPKa a/IeKBAaTHOCTU MOJEIN U
UACHTUPUKAIMS UX TaPAMETPOB, PACUETHBIE UCCIIETOBAHUS (BBIYMCINUTENbHBIN 3KCIIEPUMEHT).

Tema 2.2 CocraBjeHHe CcHCTeM YPABHEHWH MaTeMATH4YeCKOr0 ONHCAHWS TPOLECCOB U
pa3pa®orka (BbIOOP) AJrOPpUTMOB  HMX peuieHMs. bIIOYHBIM DPUHIMI TOCTPOEHUS CTPYKTYPHBIX
MaTeMaTH4eckux mojenei. O000IIeHHoe ONMcaHue JBM)KEHMsI MOTOKOB (a3 B ammaparax ¢ HOMOIIbIO
TUAPOJIUHAMUAYECKUX MOJENIEH, YIUTHIBAOIIUX COCPEAOTOYEHHBIE U PACTIPEICIICHHBIE HICTOYHUKH BEIIECTBA
u dHepruu (TemnotThbl). JIOKanbHblE HMHTEHCUBHOCTH HCTOYHUKOB BEIIECTBA M TEIUIOTHI B IOTOKaXx,
COOTBETCTBYIOILIME  PA3IUYHbIM  (U3UKO-XMMHUYECKUX mpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHM
MaTeMaTUYECKOr0 OMMCAaHUA XHUMUKO-TEXHOJIOTMYECKUX  MPOLECCOB — KOHEYHbIE, OOBIKHOBEHHBIE
muddepeHnranbable U quddepeHnraibHble ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

Tema 2.3 Maremaruyeckoe MOJACNHPOBAHHE CTANMOHAPHBIX W JAWHAMHMYECKHX PEKHUMOB
CUAPABJIHYECKHX TMPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, IJ100ajdbHble W 1eKOMIO3UIMOHHbBIE
MeTo/1bl pellleHusi cUcTeM HeJlWHelHbIX YPABHEHHUIl, a TaK:Ke IBHbIe M HesiIBHbIe MeTO/bl YUCJIEHHOIQ
pelieHUsl cucreM OObIKHOBeHHBIX auddepennnanbubix ypaBHeHuil. CocraBiieHUe YypaBHEHMM
MaTeMaTHU4eCKOro onucanus npouecca. [loctpoenre HHPOPMAIIMOHHBIX MATPUL] MaTEMAaTHUYECKUX MOJeIel
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Uis BbIOOpa OOIIEro ajroputMa pelieHdus — MOJEIUPYIOIIero ajnropurMa. Peanuzanus aJropuTMoB
pelIeHUsT HENUHEHHBIX M OOBIKHOBEHHBIX IU((epeHIHaTbHbIX ypaBHEeHUH. OnucaHue CTalMOHApPHBIX
pexumoB XTII ¢ npuMeHeHHEM CHCTEM JIMHENHBIX U HEJIMHEMHBIX YpaBHEHUN. MTepanyioHHbIE aJIrOpUTMBI
pemienus. Ilpumenenue MeronoB mnpocThix urepanuii u HproToHa-Padcona ans mosydeHus penieHus.
[IpoOnema cxoauMOCTH mpoliecca pelieHUs. JIeKOMIO3MIMOHHBIM METOJ PpEHIeHUs CIOKHBIX CUCTEM
KOHEYHbIX ypaBHeHMH. [locTpoeHune nHpOpMALMOHHOW MaTpHLbl JJIs BbIOOpAa ONTHUMAJIbHOTO aJropuTMa
pemienus 3anaun. [loHsTre xectkocTu cucteM IudepeHIHaTbHbIX YPaBHEHUN U KPUTEPUU KECTKOCTH.
SIBHBIE (OBICTpBIE) U HESIBHBIE (MEUIEHHBIE) METObI perieHus. MeToabl nepBoro (Meroj Diiepa), BTOporo
( MomubuIupoBaHHBIE METOABI Diiepa) u yeTBepToro nopsaka ( meron Pynre-Kyrra). Onenka TouHocTH
METO/I0B — owmubok yceueHus. llepexonnpie omuMOKM M OMMOKM OKPYIJIEHUS NPU YHUCICHHOM
MHTErpupoBanuu JuddepeHInanbHbIX ypaBHeHUNH. CriocoObl o0ecneueHrs CXOAMMOCTH PEUIeHUs] 3aa4u.
[IpumeHeHrEe HESBHBIX METOJOB [UIsl PEHIEHHS JKECTKUX cHcTeM JuddepeHIHaNbHbIX YpaBHEHUN.
Omnpenenenus Iiara MHTETPUPOBAHUS UTEPAallMOHHBIM MeTosioM. MetonoB Kpanka-Hukosnbcona (meron
Tpanewnuii).

Tema 2.4 Maremaruyeckoe MoJeJHPOBAHME CTANMOHAPHBIX  PeKHMOB  IPOLIECCOB
TelnJjonepeaayd B IUVIACTHHYATHIX W 3MeeBHKOBBIX Tel1000MeHHUKaX. Maremaruueckoe omucaHue
MIPOLIECCOB C NMPUMEHEHHWEM MOJIeNeld HUAEaJbHOr0 CMEUIeHUs W BbITeCHeHHs. Bbibop u rpaduueckoe
IIpe/ICTaBJICHUE AIrOPUTMOB penieHus. [IpuMenenne cranjapTHRIX METOJIOB BBIYUCIUTENBHON MaTeMaTUKU
JUIs pellieHus 3aau.

Tema 2.5 Maremaruyeckoe MOACJIHPOBAHNE CTALMOHAPHBIX PEKMMOB _IIPOLECCOB TeILIONepeIayu B
IPSIMOTOYHBIX ¥ NPOTHBOTOYHBIX TPYOUATHIX TeNJI1000MEeHHUKOB, peieHue 3aaa4u Komu u kpaeBoii
3a1a4M _ NIPpU  MHTEIPHUPOBAHWM _ CHCTeM OOBLIKHOBeHHBIX jAnddepeHnnanbHbIX YpPABHEHWI.
MaremaTtuueckoe OINUCAaHUE IMPOLIECCOB C NPUMEHEHHWEM MOJeNiell HAealbHOro BbITECHEHHUA. PemeHue
3amaun Komm u kpaeBoi 3amauu. [IpencraBineHue aaropuTMoB BBIYMCIECHUNH B BHJAE MH(POPMALMOHHOMN
MaTpHIIbl CUCTEMBbl YpaBHEHUII MaTeMaTH4YeCKOro OmucaHusi M OJOK-CXeM pacyeToB. MaremMaTHdeckoe
onucanne XTIl ¢ mpumeHeHuem cucteM OOBIKHOBEHHBIX IU(epeHLHaTbHbIX YypaBHeHHH. OnucaHue
00BEKTOB C pacHpelleIeHHBIMU B IPOCTPaHCTBE NapaMerpamu. POpMyIupOBKa HAyalbHBIX U KpPaeBbIX
YCIOBUHM 3ajad pemieHus. YuciaeHHbl anroput™ l-ro mopsiaka mns pemeHus 3azadun Komm. Merton
«IIPUCTPEIKU» I PELICHUs KPaeBOM 3a1a4H.

Tema 2.6 MartemarTuyeckoe MoJe/JIMPOBaHUE CTAIMOHAPHBLIX PeKHMOB IPOIECCOB B PeaKTOpax ¢
Memajako. OnucaHne MHUKPOKHMHETHMUYECKUX 3aKOHOMEPHOCTEH NpOTEKaHWs! IMPOU3BOJBHBIX CIOXKHBIX
XUMHUYECKUX peakuuid B KUAKOW Qa3e s MHOTOKOMIIOHEHTHBIX cucTeM. OmnpeneneHue KIH4eBbIX
KOMIIOHEHTOB CJIO)KHBIX XMMHYECKUX PEaKUui C MPUMEHEHUEM METOJIOB JUHEMHON anreOphbl - paHroB
MaTpHll CTEXMOMETPUYECKHX KO3(PPUIMEHTOB peakuuu. MaTemaruyeckoe ONHUCaHUE PEaKTOPHOro
rporecca ¢ pyoalkon A IpOU3BOJIbHON CXeMbl IPOTEKaHU XUMUYECKOHN peakuuu. Bpibop anroputmon
pelieHus 33Jayd C NpUMEHEHHEM HH(OPMALMOHHOW MaTpHILbl CUCTEMbl ypaBHEHUN MaTeMaTHYECKOTO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMA PELLIEHHS C IOMOILBIO OJIOK-CXEMBI pacyeTa MpoLecca.

Tema 2.7 MaremaTnuyeckoe MoJeJMPOBAHNE HECTANMOHAPHBIX PeKHMOB IPOLECCOB B PeaKTopax ¢
Memajakoi. Maremarnyeckass NMOCTaHOBKAa 3aJauyd JUIsl PEAKIUH C IPOU3BOJIBHONW CTEXHMOMETPUUYECKOM
cxemoi. @opMmynupoBKa 3amaun Komm — 3aa4u ¢ Ha4aJabHBIMU YCIOBUSAMHU. Pa3HOCTHOE IpeacTaBieHUE
CUCTeMbl OOBIKHOBEHHBIX Iu(pdepeHranbubiX ypaBHeHUH. [locTpoeHrne MHPOpMALIMOHHON MaTpULIbI JUIs
BbIOOpa ayropuTMa peuieHus. ['paduueckoe MpeaCTaBICHHUE aNrOpUTMa pElIeHHs B BUIE OJOK-CXEMbl
pacuera.

Tema 2.8 MaremaTnueckoe Mo/ie1UPOBaHHE CTAIIMOHAPHBIX PEKMMOB B TPYOUATBIX PeaKTOpax ¢
IPSIMOTOYHBIM U NPOTHBOTOYHBIM JIBMKEHHEM TelJIOHOcHTeell. MaTemaTHueckas IOCTaHOBKA 3aJjauu
JUIsL peaKklMM C KOHKPETHOM cTexuomerpudeckor cxemoil. PopmynupoBka 3amgaun Komm — 3amaum ¢
HavyaJIbHBIMH YCJIOBUSIMU U KPAaeBOM 3a/1a4il — 3aJ]aui C KpaeBbIMH YCIOBHSIMU. Pa3HOCTHOE mpescTaBieHre
cucTeM OOBIKHOBEHHBIX AM(QepeHnnanbHbIXx ypaBHeHUU. [locTpoeHne HHPOPMAIMOHHBIX MaTpUl] IS
BbIOOpa aNropuTMOB pelleHus. I'paduueckoe mpeacTaBieHUEe aJrOPUTMOB PELICHUS B BHUJIE OJOK-CXEMBbI
pacuera.

Tema 2.9 MaremaTnyeckoe MoJeJHPOBAHME HECTAIMOHAPHBIX PeKUMOB MPOLECCOB B TPYOYaThIX
peaKTopax M YHCJeHHbIe AJTOPUTMbI AHCKPETH3AIMHU JId pelieHus cucteMm JuddepeHIHATbHBIX
YPaBHeHHMIi € 4YacTHBIMM NPOM3BOAHBIMU. MaTemaTHueckas IIOCTAaHOBKA 3aJaud JUIsl PEakluu C
KOHKPETHOM CTEXMOMETPUUYECKOM cxemoil. QPOpMylIMpOBKa HAYaJIbHBIX W T'PAHUYHBIX YCJIOBHH.
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JuddepeHunanbHble YpaBHEHHMs] B YacTHBIX IPOU3BOJHBIX - JJUIMITHYECKOTO, NapaboJIMYecKoro u
rUNepOOJMYECKOr0 TUIOB. AJTOPUTMBI pEIICHHUS YpaBHEHUN napaboyinyeckoro Tuma. MaremaTudeckast
MOJIEIb XUMHUYECKOIO IPEBPAILECHUS B HM30TEPMUYECKHUX YCJIOBHUAX JUISI HECTALIMOHAPHOIO IIpolecca B
TpyOUaThIX ammaparax ¢ yueToM HpOJ0JIbHOIO MEpeMEUINBaHUs U ¢ IPUMEHEHUEM OJIHOTIapaMeTpHYECcKOi
IupPy3HOHHOW MOJENu ISl ONMCAHMsS THAPOAMHAMHYECKOW OOCTAaHOBKM B PEAaKLUOHHOM IIOTOKE.
ANroput™Mbl  peuieHuss B BUJAE CHUCTEM HEJIUMHEHHBIX ypaBHEHHMH, a Takke OOBIKHOBEHHBIX
nuddepeHnnaibHbIX YpaBHEHUI EPBOTO U BTOPOTO MOPSIKOB.
Tema 2.10 Maremaruyeckoe MO/eJUPOBAHME CTANMOHAPHBIX PEKMMOB IPOLECCOB HeNpPepPbIBHOM
MHOIOKOMIIOHEHTHOW  pekTHdukanuu u  adcopObuum. Martemaruyeckoe ONHMCAaHME Ipolecca
MHOTOKOMIIOHEHTHOH pekTu(dUKaluu B Tapeiab4yaTrod KoJioHHE. MojenupoBanue (a30BOro paBHOBECUS U
Ipolecca Macconepeaud Ha Tapejkax B MHOTOKOMIIOHEHTHBIX CHCTEMax. YUeT TeIUIOBBbIX OajlaHCOB Ha
TapenkKax Mpu MOJCIMPOBAHUU MPOIECCa B PEKTU(UKAITMOHHOW KOJOHHE. /[eKOMITO3UITMOHHBIA aJlTOPUTM
pacuera mpolecca pekTUUKaUMd B KOJOHHOM amnmapaTe. MaTemaTuueckoe OIUCaHHe I[polecca
MHOTOKOMIIOHEHTHOM abcopOimu B HAcaJ04YHOM KOJOHHE. MoeMpoBaHre mpoiiecca MHOTOKOMITOHEHTHOM
Macconepenayd B CEKIUAX HACaJOYHOM KOJOHHBL. AJITOPUTM pEIIEHHs KpaeBOM 3ajadu Ui
MOJENUpPOBaHUs IIpolecca abCopOIMH B HACAJJOUHOM KOJIOHHE.

Paspnen 3. OCHOBBI ONITUMHM3ALUHM XUMHKO-TEXHOJIOIHYECKUX MPOLECCOB.
Tema 3.1 Peumienue 3aaa4  ONTUMM3ALUMM ¢ TEePMOAMHAMMYECKMMH, TEXHOJOIHYECKUMH,
JKOHOMMYECKHMH, TEXHUKO-IKOHOMHUYECKHMMH M JKOJOrHYEeCKMMH KPHUTEPUAMH ONTHMAJIbLHOCTH.
OnTtumanbueie pecypcocOeperatomue XTII. Bpibop kputepueB onTUMalbHOCTH (LENEBBIX (YHKIIMIA).
dopmynHpoBKa MHOTOKPUTEPUATIBHON 3a1aun onTtuMuzaiuu. OcoOEHHOCTH pelIeHUs] ONTUMHU3aLUOHHbIX
3anad XTII npu HaTM4YUK HECKOIBKUX KPUTEPHUEB ONTUMAIBHOCTH, OBPAXKHOM XapakTepe 1eneBor QyHKIUU
Y HAJIMYUU OrpaHudeHuit 1-ro u 2-ro poja.
Tema 3.2 __AJropurMbl OJXHOMEPHOW M MHOIOMEPHOH oONTHMH3auuHM. MeToasl CKAHMUPOBAHWI,
JIOKAJIM3aIUKU dKCTPEMyMa, 30JI0Toro ceyeHus: u uncen dubOoHauu B cilyyae OJHOMEPHON ONTUMHU3ALIUU.
MeTo/1bl MHOTOMEPHOM ONTUMU3ALIUK HYJIEBOTO, IEPBOTO M BTOPOTO MOPAIKOB. CUMILIEKCHbIE, CIIydyaiiHbIe
U TPaJMeHTHbIE METO bl MHOTOMEPHOM onTUMH3aLK. MeTo mTpadHbIX GYHKIHM.

3akiro4eHue.
A. IlpuMeHeHne KOMNLIOTePHbIX Mojeael XTIl npu npoeKTHPOBAHMM XMMHYECKHUX NPOU3BOACTB — B
CAIIP. 3anmauum cuctem aBromaTtusupoBanHoro mpoektupoBanust (CAIIP) u crpykTypa cucrem
KOMIIBIOTEPHOTO  IpoeKTHpoBaHus. MHpopmanuronHoe u Marematudeckoe obecneuenue CAIIP.
ABTOMAaTU3UPOBAHHOE POEKTUPOBAHUE C IPUMEHEHNEM KOMIbIOTEpHBIX Moaenen X TII.
b. Ilpumenenue koMubOTEepHbIX Mojaeaeid XTIl npu ynpaBjeHUH TEXHOJOTHYESCKUMH MPOLECCAMH —
B _ACVYTII. KomnbsiorepHoe MmoaenupoBanue XTIl B pexume peanbHoro BpemeHH. CHCTEMBI IPSIMOIO
uppoBoro (KOMIBIOTEPHOTO) YIPABJICHUS TEXHOJOTHYECKHUMHU TMporeccamMu. OCOOCHHOCTH pean3aluu
KomImbloTepHbIX Moaenied XTIl B aBTOMAaTHU3MpPOBAHHBIX CHCTEMAX YIPABJICHUS TEXHOJIOTHMYECKUMU
nporeccamu (ACYTII).

4 O0beM yueOHOM TMCUMIINHBI

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCHMIJIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[Tpaxtueckue 3anstus (113) - - -
Jlaboparopusie padboTs! (JIP) 0,44 16 12
CamocrosiTeJibHAs padoTa 2,67 96 72
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,67
CaMOCTOSATEeTPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 95,6 71,7
Buja nToroBoro KOHTpoJIsi: 3ader c oleHKOM
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AnHOTanus paboyeil MporpaMMbl AUCHUTIIHMHbI
«@Pu3nyeckasi KyJbTypa H CIOPT»

1 Heap aucuuMmiauHbl — GOPMUPOBAHUE MHUPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH, IPAXKIAHCKOU
MO3ULIMU, HPABCTBEHHBIX KAaYE€CTB, UYBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIBHOCTU B MPUHATUU PEIICHUH,
CIIOCOOHOCTH MCMOJIb30BaTh pa3HOOOpa3Hble (OpPMBbI (PU3NYECKOW KYIbTYpbI, CHOpTAa U Typu3Ma MIJs
COXPAaHEHHUS UM YKPEIUICHHs] CBOEro 370pPOBbsl U 370POBbSl CBOMX OJM3KUX B IOBCEJIHEBHOM JKU3HH M
pohecCHOHATBHOM IeATeTLHOCTH.

2 B pe3yabraTe H3y4eHHs JUCHUILIUHBI 00YYAIOLIUIICH 0JIKEH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-7.1,7.2,7.3, 74

3nams:

- HAyYHO-TIPAaKTUYECKHUE OCHOBBI (PU3NYECKOM KyJIbTYpPhI M 3J0POBOr0 00pa3a >KU3HHU;

- BIIMSHHUE O3J0POBUTEIbHBIX CHCTEM (DU3MUYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 30pOBbS,

NpoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBIEHHOCTH;

- TIpaBWwiIa U CHOCOObI IUJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH pa3IMYHOM IIEJIEBOM

HaIpPaBJIEHHOCTH;

- UICTOPUIO (PU3NYECKON KYIbTYPHI U CIOPTA, MPEACTABIEHUE O 3HAYUMBIX CIIOPTUBHBIX COOBITUSIX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIIINE JOCTUKEHHS B 00JIaCTH CHOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MeHnneneeBa, MOMHHUTh O MOJBUTrax CIIOPTCMEHOB B TOJIbI

Benukoit oreuectBeHHOM BoitHBI 1941-1945 1T.

Ymems:

- TNOJJEpKHUBaTh JOJDKHBIH YpPOBEHb (PU3MUECKOM TMOJArOTOBIEHHOCTH i oOecnedeHus

MTOJTHOLIEHHOM COIMAIbHOU M MPO(eCCHOHATBHOM e TEIbHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3NYECKONW KYJIbTYpHI JJIi OCO3HAHHOTO BBIOOpA 30pOBbECOEpEraronux

TEXHOJIOTUH C Yy4eTOM BHENIHMX M BHYTPEHHHMX YCJIOBUM pealu3alid NpoQecCuOHaTbHON

NeSITeNIbHOCTH;

- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKON KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEIO OpraHu3Ma U coOJt01aTh IPpaBHiia TUTUEHBI U

TEXHHUKHU O€301aCHOCTH.

Braoemy:

- CpeAICTBaMM U METOJIaMU YKPEIUIEHUSI 30POBbsI, (PU3HMUECKOI0 CaMOCOBEPILIEHCTBOBAHMUS;

- TOJDKHBIM YpOBHEM (DM3MUECKON MOATOTOBICHHOCTH, JJI 00ECIIeUeHUs TIOTHOIICHHOW COIMAIbHOM

1 Ipo(hecCUOHATILHOM e TENIbHOCTH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasoen 1. llpenmer @usnueckas Kynprypa u cnopt. Mcropus ®KuC

1.1. TIPEAMET ®U3NYECKAA KVJIbTYPA UM CIIOPT. 3amaum u MeCTO IHUCIUIIIAHBI B
MOATrOTOBKE OakanaBpa. Opranusanus ydeOHOTo Tpoliecca B paMKax JIeHCTBYIONIEH PEUTHHTOBON CUCTEMBI.
TpeOoBaHus Kk 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenue ¢Gu3nyecKkux yropakHeHUd u urp. J[peBHue
onumnuaznsl. Onumnuiickoe nBuxkeHHe. CHOpPTHBHBIE 00IIeCTBA: HUCTOpPUS (PU3KYIBTYPHO-CIIOPTUBHBIX
oOuiecTBeHHbIX opranu3anuil. CnopTcMeHsl B Tojibl Bennkoil oTeuecTBeHHOM BOWHBI.

Paszoen 2. OcHoBBI 310poBOTr0O 00pa3a KU3HU

2.1. BPAUYEBHbII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OUINYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpPOJIb U BpaueOHOe OcBUieTenbcTBOBaHUE. [legarornueckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METO[Ibl, MOKAa3aTeNlU, KpUTepuu U oleHku. [IpoduiakTuka ciopTUBHOIO
TpaBMaTu3Ma. OCHOBHbBIE BHJbI TpaBM Yy pa3HbIX chenuanu3anuil. Oka3zaHue IEepBOM MOMOUIM JUIs
CTYJEHTOB BY30B XMMHKO-TEXHOJIOIMYECKOTO IPOQUIISL.

2.2. TUTUEHUYECKOE OBECIIEYEHME 3AHSTUI O3JIOPOBUTEJIBHOM ®U3NYECKON
KYJIbTYPOI. I'mruena (pu3uueckoro BOCHHTAHUS ¥ CHOPTA. PeKUM MUTAHUS NPH 3aHATHAX (PU3HUECKOI
KynbTypoit u cioptoM. CornanpsHas ruruena. ConuranabHO-0TIacHbIE 00JIE3HU M MEPHI TTPO(PHITAKTHKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa
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3.1. BUOJIOTUYECKUE OCHOBBI ®U3MYECKOW KYJIBTYPhI M CIIOPTA. Oprauusm
YeJloBEeKa KaK eJMHas camopasBHUBarouiasicsi Ouosornyeckas cucrema. Ou3nyeckoe pa3BUTHE UEIOBEKa.
JlBurarenpHasi akTUBHOCTb U €€ BJIMSHUE HAa YCTOMUYMBOCTb, M a/IallTAlMOHHbIE BO3MOXKHOCTH YeJIOBEKa K
YMCTBEHHBIM U (PU3MUECKUM Harpy3Kam IpH pa3IHuHbIX BO3ACHCTBUSAX BHELIHEH cpebl.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJILHON JIEATEJIbHOCTH.
310pOBbE YENIOBEKA KaK IIEHHOCTh. 3J0POBBIA 00pa3 >KM3HU M €ro COCTaBJsione. Pojib 1 BO3MOKHOCTH
¢bu3nueckoi KynbTypbl B oOecrieueHUH 3/10poBbsi. CoLMaIbHBIA XapakTep MOCIEACTBUNA AJIs 3A0POBbsS OT
yHoTpeOaeHUs] HAPKOTUYECKUX CPEACTB U JPYrux ncuxoakTuBHbIX BeulecTB (IIAB), monuHra m nmuieBbIx
N00aBOK B CIOPTE, AJKOroJid M TabaKoKypeHHs. JIOMMHI Kak MCKYCCTBEHHOE IOBbIIICHHE (DU3HUECKOM
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEIIbHBIE TTOCIIECCTBHUS.

Pasoen 4. IlpodeccruonanbHO-IpUKIIaHas pU3nyecKast KyJabTypa U CIOPT

4.1. ObIIAA ®OUSNYECKAA W CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Meroauueckue mpUHLMIBI (GU3HYECKOr0 BocnuTaHUs. OCHOBBI U
sTanbl 00y4yeHUs ABMKEHUSM. Pa3Butue ¢usmueckux kadecTB. POpMUPOBAHHE NCUXMYECKUX KauyecTB B
mpouecce  ¢usznyeckoro BocnuTaHusA. CrnoptuBHas noaroroBka. CTpykTypa IOJATOTOBJIEHHOCTH
CHOpTCMEHa. MaccoBblif CHOPT M CHOPT BBICHIMX JOCTKEHHHM, MX Henu U 3aaaud. CrnopTuBHbIE
COPEBHOBAHUS KaK CPEICTBO M METOJ] OOIIEH U CielMaIbHON (PU3NYECKON TOATOTOBKU CTY/ICHTOB.

4.2. ®U3UYECKAS KYJIBTYPA U CIIOPT B ITPO®ECCUOHAJIBHOU JEATEJIBHOCTU
BAKAJIABPA. Jluynasts W CONMAIBHO-DKOHOMHYECKAss  HEOOXOAMMOCTh  MCUXO(DU3UIECKOM
MOATOTOBKH 4yesoBeka K Tpyay. Mecto IIII®II B cucreme mnoaroTtoBku Oyayliero crequaincTa.
[IpousBoacTBeHHas (usznueckas KynbTypa u cnopt. [IpousBoacTBenHas rumHactika. OcoOEeHHOCTH BbIOOpa
(dbopM, METOZIOB U CpeACTB (PH3UUECKOM KYIbTYPHI U CIIOpTa B pabouee U cBOOOIHOE BpEMsI CIIELUAINCTOB.
[Ipodunaktuka mnpodeccHoHaIbHBIX 3a00JeBaHUI cpelcTBaMu (U3MYECKOM KyJIbTypbl W  CIOpTA.
JlomoJTHUTEIPHBIE CPEJICTBA TOBBIIICHUST 00med W mpodeccuoHabHOW paboTocrocoOHOCTH. Bnusaue
WHJIMBUIYAIbHBIX OCOOCHHOCTEW M CAMOCTOSTEIbHBIX 3aHATHUA (PU3MUECKOW KYJIbTYpOH M CIOPTOM Ha
OpraHu3M.

4 O0beM yueOHOM TMCHUTIITHHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpyA0EMKOCTh AUCHHUIIINHBI IO Y4eOHOMY 2 72 1 36 1 36
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmu (JIex) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJs: 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.4 3E A(;Tp.
OO611ast TpPyA0E€MKOCTh AUCLHUILINHBL 10 y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[Tpaxtnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nTOoroBoro KOHTpoJIs: 3auer 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«JIeKTHUBHbIE JUCHUIIMHBI 10 (PU3NYECKOH KYJbTYpPe H CIOPTY»
1 Heap aucuumiauebl — QopmupoBaHue (GU3NYECKONW KyJIbTYypbl JIMYHOCTH M CIIOCOOHOCTH
HaIPaBJIEHHOTO HCIIOJIb30BAHUS Pa3HOOOPa3HBIX CPEACTB (PM3MYECKON KyAbTYphl M CIOpTA, TypU3Ma IS
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COXPAHEHHUS M YKPEIUIEHHs 3/I0pPOBbs, MCUXO(PU3NYECKOW MOArOTOBKM M CaMOIOATOTOBKH K Oynyien
podeccrnoHaIbHOM 1eATENbHOCTH, IOJTyY€HUN HaBbIKa B OJTHOM U3 BBIOPAHHBIX BUJOB CIIOPTA.
2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-7.1,7.2,7.3, 74

3uamo:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3UUECKON KYJIbTYphI U 3J0pOBOT0 00pa3a KHU3HH;

- BIIMSHHUE O3J0POBUTEIBHBIX CHCTEM (DU3MUYECKOTO BOCIMUTAHUS Ha YKpEIUIEHUE 3J0pOBbS,

MpOoPUIAKTUKY NMPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBIEHHOCTH;

- TMpaBWwiIa U CHOCOObI IJIAHUPOBAHUS HMHIMBUIYaJbHBIX 3aHATUH pa3IMYHOM  IIEJIEBOM

HaIPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U. Menneneesa.

Ymemu:

- IOJ/ICPKUBATH JIOJDKHBIA YPOBEHb (PM3UUECKOM MOATOTOBICHHOCTH ISl 00€CTICUeHUsI TTOJTHOIIEHHON

COLIMANIBHON U TPO(EeCCUOHATILHOM eI TENbHOCTH;

- UCHOJIb30BaTh OCHOBBI (PM3MUECKON KyJIbTYpbI Ul OCO3HAHHOTO BBIOOpa 3710pOBbecOEperaronnx

TEXHOJIOTUH C Y4YeTOM BHEIIHWX M BHYTPEHHHMX YCIOBUN peanu3aluuu MpodeccnoHalbHON

NeSITeNIbHOCTH;

- CAMOCTOSTEIbHO 3aHUMAaThCS (PU3MUECKOHN KYIbTYpOH U CIOPTOM;

- OCYIIECTBJIATb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJ0AaTh MpaBuiia TUTUEHBI U

TEXHUKHU 0€30I1aCHOCTH;

- BBIIOJHATh WHIMBUAYAJIBHO MOJOOPAHHBIE KOMIUIEKCHI 1O (PU3UYECKOW KyJIbTYype U PA3IUYHBIM

BHJIaM CIIOPTAa;

- OCYIIECTBJIATb TBOPUYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opmax 3aHATUN (Pu3ndyeckon

KYJIbTYpOU U CIIOPTOM;

- BBIMIOJIHATH [TPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsl, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- IOJDKHBIM YpOBHEM (PM3HUECKOI MOArOTOBIEHHOCTH, AJis 00ecneYeHUs TOJTHOLEHHON COIMalIbHOM U

pohecCHOHANTBHOM IEATETLHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTa;

- UCHOJIB30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHUYECKON JESITebHOCTH U MOBCEIHEBHOM

AKU3ZHU

3 Kparkoe coaepxxanue TUCUUIIMHBI
Paszoen 1. OcHOBBI MOCTPOEHUS 03J0POBUTEIBLHON TPEHUPOBKU. TEOPETHUECKO-METOIMYECKIE OCHOBBI

¢buznueckoit KyiabTypbl U cropra. CozepikareiabHble OCHOBBI 03/10POBUTEIBHON (U3NYECKON KYJIbTYphI U
cropta. OCHOBHbIE HANpaBICHUS: O03J0POBUTEIbHO-PEKPEATUBHOE, 03J0POBUTEILHO-PEAOUINTALIMOHHOE,
CHOPTUBHO-peabUIUTAIIMOHHOE, TurheHnyeckoe. [loBpleHne yHKIMOHAIBHOTO COCTOSIHUS OpraHu3Ma U
¢uznueckoit noarotosaeHHocTH. CrocoObl periaMeHTanuu Harpy3ku: Ou3KyIbTypHO-030POBUTEIbHBIE
METOJUKH U cucteMbl. OCcHOBHBIE (Da3bl 030POBUTEIBHON TPEHUPOBKU. OIEHKA COCTOSHHUS 370POBbS U
¢u3nyecKoi MOJArOTOBJICHHOCTH 3aHUMAIOMIMXCS (PU3MUECKON KylnbTypod U croproM. DyHKIMOHATBHBIE
po6sl (UCC, AL, )KEJI u T.1.).

Paszoen 2. JIBurarenpHble BO3MOXKHOCTHU 4YesloBeKa — BocnuTanue gpusndeckux kauyects. BOCK I'TO.
Metonuka opraHuzauuu U npoBeAeHuss BuaoB ucnbiTanuid ['TO. Cucrema B3aumojneiictBus B cdepe
(dbu3uYecKoi KyJabTypbl H cropta. BocnuTanume Qu3nUecKuxX KayecTB, OOydaromuxcs (OTICIbHBIC
KayeCTBEHHbIE CTOPOHBI ABUTATEIbHBIX BO3MOKHOCTEN YEJIOBEKA).

Paszoen 3. Metonuka opraHu3alliyd U MPOBEIEHUS CHOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYPHO-
MacCOBBIX MEPONPUITHNA. XapaKTepUCTUKA CIOPTUBHBIX COPEBHOBAHUN U (U3KYJIBTYPHO-MACCOBBIX
MeponpusTiuil. CHOpTUBHBIE COPEBHOBAHUS, MPOBOJAMMbBIE [0 OOUICHPUHATHIM IpaBwiaM. Eaunbii
KaJeHJapHbli 1aH (QU3KYIbTYPHBIX M CIOPTUBHBIX Meponpusatuii). OpraHusanusi CHOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. denepanbHble (clieluanbHblE, HAlMOHAJIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanus cnoptuBHbIX copeBHOBaHMH. HpaBcTBeHHBIE OoTHOIIEHUs B crnopte. Fair Play («YecrHas
urpa») — Kak OCHOBa 3THYHOro mnoseneHusi B cnopre. Kogekc crnopruBHoit stuku. Ilpoduiakruxa
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Hapymenuii crioptuBHOM 3Tuku. BAJIA. Komexkc BAJIA. MexnyHaponHas KOHBEHIMS O OopbOe c
JOTIMHTOM B CITOPTE.
4 O0beM yueOHOM M CHUIITHHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeM. 1 2 3 4
gacax
OO6mast TpyA0€MKOCTh AUCIUIUTHHBI IO 328 56 92 90 90
yueOHOMY IIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[IpaxTuueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocTtosiTenbHas padboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JMCIUTUTHHEI
Buj uTOroBOro KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
B actp CemecTtp

Bun yuebnoit paboTsl qacax I II I v
OO6mast TpyA0€MKOCTh AUCIUIUTHHBI IO 246 42 69 67,5 67,5
yueOHOMY IIaHy
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3ansatus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE U3YUYEHUE Pa3IeIoB 101.,4 17,85 20,85 19,35 43,35
JMCIUTUTHHEI
Bujx uTOroBOro0 KOHTPOJIs: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH

5.2 lucuunMHbI 4acTH, (pOPMHUPYEMOil yYaCTHUKAMHU 00pPa30BaTe/IbHbIX OTHOLICHUH (00s13aTe/IbHbIE
BApPUATHBHbIE JMCUMILIIHHbI)

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«JIabopaTopHbBIN MPAKTHUKYM 10 OPraHUYeCKOM XUMUMN»

1 Heap AUCHUNIMHBI — TPUHOOpPETEHHWE CTYACHTAMH OCHOBHBIX 3HAHUW W HABBIKOB JUISI
OCYILECTBJIEHUS] CAHTE3a OPraHUYECKUX BEIIECTB.
2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI5KEeH::
Obnadams cneayrOINIMMU KOMIIETCHIMSIMU U nHIuKatopamu ux aoctwkenns: YVK-1.1; YK-1.4; VK-
L.5.
3nams:
—TEXHUKY 0€30MaCHOCTH B J1a00OpaTOPUN OPraHUYECKON XHUMUH;
—IPUHIUIBI 0€30TIaCHOTO OOpAIICHHS C OPraHUYECKUMU COCAMHEHUSIMU,
—METO/IbI ¥ BUJIBI XpoMaTorpaduu sl OMPESIICHHS COCTaBa PEAKIIMOHHOW CMECH;
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—TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUMCTKU M UACHTU(DUKAIIMHA OPTraHUYECKUX BEIECTB;

—JKCIIEPUMEHTAIBHBIE METOBI MPOBEJACHUS OPTaHUYECKUX PEaKIUH, MPOTEKAIOMIUX MO Pa3InYHBIM
MeXaHU3MaMm;

—OCHOBHbIE 00IIMe METOIMKH B3aUMHON TpaHC(HOPMALIUU KIIACCOB OPTaHUYECKUX COEITMHEHU.

Ymemo:

—TPUMEHSTh TEOPETHUECKUE 3HAHHS M JKCIIEPHUMEHTAIBHBIE METOJbl MCCIICAOBAHUS OPraHUYECKOM
XMMUU TIPU PEIICHUH MPOo(ecCHOHANBHBIX 33134,

—chopmynupoBaTh mpobieMy u 00OOCHOBATH BBIOOP MPUOOPOB W IKCIEPUMEHTAIBHBIX METOJ/IOB
WCCIICIOBAaHUS, TOCTABUTH LM U 337a4l U HAMETUTH IYTH UX JOCTIKCHUS;

—CHUHTE3UPOBATh COEIMHEHUS TI0 MPEIJI0KEHHON METOIUKE;

—TIPOBECTH BBIJCIICHHE U OYHCTKY CHHTE3MPOBAHHBIX BEUIECTB HA OCHOBE TEOPETHUECKUX 3HAHHMA IO
OpraHU4eCcKON XHUMHU;

—BBIOMPATH PAIOHAIBHBINA CIIOCOO BBIJCTICHHUS M OYUCTKH OPTaHUIECKOTO COCTUHEHHUS;

—IPEJICTaBIIATh JaHHbIE TAOOPATOPHOTO UCCIIEOBAHUS B BUJIE TPAMOTHO O0(DOPMIIEHHBIX METOMK;

—TIPOBOJUTH aHAJU3 U KPUTUIECKU OICHUBATH TOyYCHHBIC SKCIICPUMEHTAIbHbBIC TAaHHbBIE, 00001IaTh
U 1enath 000CHOBaHHBIE BBIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB;

—BbIOpaTh CIOCO0 MIACHTUPUKAIIMN OPTaHUYECKOTO COEITUHEHUSI.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX AKCIIEPUMEHTAIBHBIX METOJIOB OPraHWYECKOW XHMHHU JUIS PEUICHHS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

—3KCIIEPUMEHTAIIbHBIMHA METOAMHU TIPOBEICHHS OPraHUIECKUX CHHTE30B.

—OCHOBHBIMH METOJIAMH UJCHTU(UKAITUN OPTaHUICCKUX COETNHEHHHA

—TpueMamMu 00pabOTKH U BBIJCIICHHSI CHHTE3MPOBAHHBIX BEIIECTB;

3HAaHUSIMH OCHOBHBIX 3aKOHOB OPTraHMYECKON XUMHH JUIS COJEP)KATeNbHOW HWHTEPIpETaluu
MOJTyYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Pazoen 1. «Ilpasuna u memoosr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMULY

1.1  IlpaBuna 6e3omacHoil paboThl B 1a00pPATOPUU OPraHUYECKON XUMUU

beszonacHble npuemsl 1 paBuiia paboThl B JIa0OPAaTOPUN OPraHUYECKON XUMUMU.

1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU

O6mme ™eronsl paboThl B JabopaTopuu opraHudeckoil xumuu. HarpeBanmwe. OxiaxaeHue.
[IepememuBanmue.

1.3  JlabGoparopnas nocyaa, 000opymaoBaHue U TPUOOPHI

[locyna, Hanbomnee yacto npumeHsiemast B jaboparopuu. [Ipubopsl 11t onpenenenus TeMneparypsl
iasnenus. Becel. Tepmomerp. Potophslit ucnaputens. Pedpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0e1eHUss OP2AHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

WNnentuduxanus opraHuyecKux BEUIECTB MOCPEICTBOM pa3iaudHbIX BuI0B xpomatorpaduu (TCX,
xpomatorpadust Ha Oymare, wuoHooOMeHHass xpomatorpadus, BDOXX). IIpumenenne TCX s
UJCHTUPUKAIMN OPraHUYEeCKUX COEAUHEHHH. AJcOopOeHTBhl M AMt0eHThl, ucrnoiyibdyemble B TCX. Bribop
amoenTa. O6Hapyxenue BeuiecTB. OOHapyxeHue BeuiecTB. Koadpduuuent ynepxkusanus. Koapduiment
pacnpenenenusi. Paborta ¢ kanuuispamu.

1.2 Merto1bl OUMCTKH )KUAKUX BemecTB. [leperonka

DKcTpakuus, sl U3BJICUEHMs (BBIACJICHUS) OPraHMYECKOro BEIIEeCTBA M3 BOJbL. DKCTPAKLUS C
ITIOMOIIIBIO JEJIUTEIBHON BOPOHKHU. BBICymMBaHMe 3KCTPAkTOB ocymuTeneM. Ileperonka. Buasl neperonku
(bpakmoHnHa, BakyymMHasi, IEperoHKa ¢ mapom, mpu arMocepHoM AaBieHUH). BricymnBanue >KHaKoCTeH.
Ocymutenu. OmnpeneneHue TeMmnepatypbl KumeHuss M KodpduuueHta mnpenomieHus. DpakiuoHHAS
neperonka. Pabora ¢ punbrpoBanpHOi Oymaroi. OTroHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus
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MeTtonpl OUMCTKH TBepAbIX BewiecTB. Bosronka (cydomumanus).  Temmeparypa BO3TOHKU H
TeMIlepaTypa IUIaBJIEHMs, Bo3roHsmwulerocs BeniectBa. [Ipubop st Bosronku. [lepeocaxienue.
[lepexpucrammuzanus. Otansl nepekpucramuinzauuu. [logbop pactBoputens. HaceieHHslil pactBop.
l'opsiuee ¢unbTpoBanue, BakyymMHas ¢uibTpauusa. OnpeneneHue TemnepaTypsl IuiaBieHus. Temmeparypa
IJTaBJICHUS CMEIIaHHOW ITPOOBI.

Pazoen 3. «Cunme3s opeanuueckux coeOuneruii»

3.1 Cuntesbt

[lenu u 33124 SKCIEPUMEHTa B OpraHUYECKOM cHUHTe3€e. TeopeTnyeckue OCHOBBI mpouecca. Boioop
ycioBui peakuuu. Pacder cuHTeza. OOmue mnpaBuia IMOATOTOBKM M IPOBEACHUSI CHHTE3a. |eXHHKa
6e3omacHoctu. [lpubop nns nposeaenust cunresa. [IpoBenenue ombiTa. KOHTpOdb 3a XOJOM pEaKIMHU.
Boigenenue, ourmcrtka W aHanu3 npoaykra. CHHTE3bl BELIECTB pa3jMUYHBIX KJIacCCOB OPraHUYECKHX
coequHeHuni. [IpoBeneHne 3KCrepuMeHTaIbHBIX METOJIOB UCCIECIOBAHUS PEAKIU.

[IpoBenenue peakunii, TPOTEKAOUIUX 110 MEXaHU3MAM:

- HYKJI€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYyKJIEO(UIBHOTO MPHUCOEAMHEHUS — CHUHTE3 CJIOXKHBIX 3(UpOB KapOOHOBBIX KHUCIOT, aMHUJOB
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIIUX AJIbJETUI0B U KETOHOB;

- 3JEKTPO(UIBLHOTO 3aMEIleHUsI B apOMaTHYECKOM psily — peakluyd HUTPOBaHUS, OPOMHpOBaHUS,
Cynb(pUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U A30COUETAHUS;

- peakiuii okucaeHus (CUHTE3 aneToHa, 1,4-0eH30XuHOHA, OCH30MHOM KUCIOTHI) U BOCCTAHOBIICHUS.

4 O0beM yueOHOI 11 CHUIIUHBI.

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 5 180 135
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlekuuun - - -
[TpaxTnueckue 3anstus (113) - - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 4,11 148 111
KonTakTHas camocrositenbHas pabota 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) 411 ’ ’
CaMoCTOATENbHOE U3YUEHUE Pa3/IeoB AUCUUILUIMHGI (U1u Opyaue ’
. 147,8 | 110,85
8UObL CAMOCOAMENLHOU pabomwl)
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«MAHCTpyMeHTAIbHbIE METObI GU3NKO-XUMHYECKOT0 AHAJIU3A B TEXHOJOTMHA HEOPraHUYEeCKUX
BeIEeCTB»

1 eab OMCHUIUIMHBI — NPUOOpETeHHE O00YYaroIIMMMCS 3HAHUM U KOMIIETEHIMH IO OCHOBHBIM
IpyNIaM MHCTPYMEHTAIbHbIX (U3UKO-XUMHUUYECKUX U ¢pu3nueckux meronoB aHanu3a (UMXA), naubonee
LIMPOKO MPUMEHSAEMbIX B IPOMBIIIJIEHHOCTH U UCCIIE0BATENIbCKON padoTe.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams CIeyONUMA KOMIIETSHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
VYK-1.3; I1K-2.1; T1K-2.2; TIK-2.3

3nams:
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— T€OpETUYECKrE OCHOBBI METOJI0B UMXA;
- TIpo1iecchl GOPMHUPOBAHUS AHATUTUYECKOTO CUTHANA B pa3nuaHbix UMXA;
— paccMOTpEHHE NMPUHIIUIIOB U3MEPEHUH B CTaHJAPTHBIX IPHOOPaAX;
— ocHoBbI MeTposiorun UMXA B cootBeTcTBuM ¢ pekomennanusmu MHOITAK;
Ymemns:
— TMPUMEHATh NPUOOpPETEHHbIE NPAKTUUYECKUE HAaBBIKU B MPO(PECCHOHAIBHON JAeATEeNbHOCTU s
penieHuss KOHKPETHBIX aHAIMTUYECKUX 3a/1a4;
— TIPOBOJUTH OOOCHOBaHHBIM BBIOOp METOJA aHAIM3a C YYETOM Iejell U OCOOCHHOCTEM JaHHOMN
MPAaKTUYECKOM 3a/1a4u;
— TNPOBOJUTH PacUeThl HA OCHOBE IPOBEACHHBIX UCCIIETOBAHUM;
—  IPOBOJWTH METPOJIOTUYECKYIO OLEHKY PE3YJIbTATOB KOJIMYECTBEHHOIO XUMHUYECKOIO aHAIIN3a
Braoemy:
— OCHOBaMH METPOJIOTMYECKOM OLIEHKH PE3yJIbTaTOB KOJUYECTBEHHOTO XMMUYECKOTO aHAJIN3A;
— IIpUEMaMHM MHTEPIIPETALMU PE3YJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLICHOK;
— METOJIOJIOTUEH  HMHCTPYMEHTAJIbHbIX M  (PU3MKO-XMMHYECKMX METOJO0B aHaliu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAJIUTUYECKOMN NPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3zoen 1. CriekTpanbHbIE METO/IBI aHATH3A

Obmas xapaktepuctuka @XMA. OCHOBHbIE MCTOYHHMKHU IMOTIPEUIHOCTEH pe3yabTaTOB aHalu3a U
cnocobbl ux oueHku. OrneHka mpenena oOHapyKeHUs C ucHojb3oBaHueM Gopmynsl Kaiizepa u
CTaHJIaPTHOIO OTKJIIOHEHHs] MUHUMaibHOro aerekrupyemoro curnaia no WMIOITAK. Jluneitnsiii nuana3zon
onpezensieMbix KoHueHTpauuid. CranaapTHble o0pa3bl coctaBa. OCHOBHBIE AaHAIMTUKOMETPOJIOIHYECKUE
XapaKTepUCTHUKUM METOJ0B M PpEe3yJIbTaTOB aHaju3a, CIOCOObl HMX OLEHKU: Ipeaena OOHapyKeHHs,
KO3 (UILMEHT 4YyBCTBUTEJIBHOCTH, I'PAHMLBI JMANa30HOB OMNPEIENIIEMbIX COJAEP)KAHUM, CEIEKTUBHOCTD,
MPELU3UOHHOCTh,  IPAaBUIBHOCTb,  OJKCIPECCHOCTh.  Metonasl  mpoOooTbopa,  pa3ieieHus U
KOHLIEHTPUPOBAHUS BEILIECTB.

Metononorus @OXMA. IlpueMbl KOJWYECTBEHHBIX H3MEpEHUN (METOJ TpaJlyHMpOBOYHOI
3aBHCHUMOCTH,. BHEIIHETO U BHYTPEHHETO CTaHIapTa, METo]l 100aBOK). AHATUTUUYECKUE U METPOJIOTUUECKHE
XapaKTEPUCTUKU Pa3JIMYHbIX MHCTPYMEHTAJIbHbIX MeTo/0B. [loHsATHE 00 aTTecTOBaHHOM METOJMKE.
[IpoGnemsl BeIOOpa MeToa ananuza. O606mennblie ceenenus o [OCT P UCO 5725 (2002).

OO011as XxapaKTepuCTUKa CIIEKTPAIbHBIX METOJI0B aHanu3a. Kinaccudukanus criekTpanibHbIX METOJIOB
aHannza. [lomyueHue XUMUKO-aHATUTHYECKOW HMH(OpMAIMM IpPU B3aUMOJEHCTBUM 3IIEKTPOMArHUTHOTO
U3JIy4YeHHUs! C BEUIECTBOM. ATOMHAas M MOJEKYJISIpHAs CIIEKTPOCKOMUsS. AOCOPOLIMOHHBIE U SMUCCHOHHBIE
METO/Ibl aHAJIN3a.

ATOMHO-3MHUCCUOHHBIM CHEKTPAJIbHBIM aHAIN3. TeopeTHYecKkre OCHOBBI ATOMHO-3MHCCHOHHOTO
CHEeKTpajbHOrO  aHanu3a. lcrounuku Bo3OykaeHHs crekTpoB. KauecTBeHHas  XapaKTepUCTHKA
aHAJIMTUYECKOTO CUrHaja. IHTEHCUBHOCTD CHEKTPabHBIX JIMHUN KaK Mepa coAep KaHUs dJIEMEHTa B IIpooe.
@daxTophl, BIUAIOIINE HA MHTEHCUBHOCTb CIEKTPaIbHBbIX JUHUHA. CHEKTpajbHble MPUOOPHI U CIIOCOOBI
perucTpanuy CHeKTpa. pacliMPpoBKAa 3MUCCHOHHBIX CIHEKTPOB M HAECHTU(UKALMS 3JIEMEHTOB MO HX
CHeKTpaM. ATOMHO-3MHCCHOHHBIM aHAJIW3 C MHAYKTUBHO CBA3aHHOM Iuiasmou. KonmdecTBeHHBIN aHamums.
ATOMHO-3MHUCCHOHHAs! poToMeTpus M1aMeHu. ['a30Bble MIaMeHa Kak BUJIbI HU3KOTEMIIEPATYPHOH IJIa3MBbl.
biok-cxema miamennoro ¢potomerpa. Bo3MoXXHOCTH METO/Ia M €r0 OrpaHrYeHUs.. AHUOHHBIA M KATHOHHBIN
addexTrr. ObIacT MPUMEHEHUS.

AToMHO-abcopOonHasi cnekrpomeTpus. OOmas xapakTepUCTHKa METOJa U aHAIUTUYECKOTO
curHana. lloryoimieHrne >M€KTPOMAarHUTHOTO H3Iy4YeHHUs CBOOOAHBIMU aToMaMmu. biok-cxema mpubopa.
HcTounnku MoHOXpomatuyeckoro usinydeHus. CrocoOsl aromuzanuu mnpoOpl. CpaBHEHHE aHAIUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHOW a0COpPOIIMK U aTOMHOM SMUCCHH.

AHanuTudeckas ~ MOJIEKYJSIpHas ~ CHEKTpockomus.  MeToabl  ONTHYECKOM  MOJIEKYJSIPHOU
CHEKTPOCKONUU. XapaKTepUCTUKa aHAIMTUYECKOro curHaia. Ilornomienne 31eKTpOMarHuTHOTO U3JTy4eHuUs
MOJIEKyJIaMH. DJIEKTPOHHBIE TEPEX0/Ibl U CIEKTPHI MOTJIONMIEHU MOJIeKyl. 3akoH byrepa-JlamOepra-bepa.
Mousipabiii k03 uument mnoryomeHus. CrnekTpodoToMeTpuuecKuid U (POTOMETPUUYECKUN aHaIM3.
OnTuMu3anus yCJIOBHM aHAIMTHYECKUX ompeaeneHuil. OTKIOHEHHS OT 3akoHa byrepa-JlamGepta-bepa.
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Annaparypa ais CIeKTpo- U ¢poTtomMeTpuyeckux uzMepeHuil. ToyHOCTh pe3ynbTaToB (POTOMETPUUYECKUX
onpenenenuit. uddepennuansuas poromerpus. MeToapl CIEKTPOPOTOMETPUIECKOTO TUTPOBAHHUS.

Onyopumerpuueckuii  aHanmu3. [lpupoma  aHAIMTHYECKOTO  CUTHAa  (DIyoOpeclueHIMH U
docdhopecnieniiun. KBaHTOBBIM M SHEPreTUUECKHN BBIXOABL. DaKTOPHI, BIUSAIOIMINE HA HWHTCHCUBHOCTH
¢bnyopecuenuu. TemnepaTypHoe U KOHIIEHTPAILIMOHHOE TyLLIEHUE (IIyOpeCHEHIINH. 3epKalbHas CUMMETPHUS
CIIEKTPOB MOTJIOIIEHHs U HciycKaHus (npaBuio JleBmnHa). 3akoH BaBunoBa. Cxema diayopumeTpudeckux
n3MepeHuil. BpiOOp NEpBUYHOrO W BTOPUYHOIO CBETOQMIBTPOB. ['paayMpoBodHas 3aBUCUMOCTb U
KOJINYECTBEHHBIN aHAJIN3.

TypOugumerpudeckuii 1 HePeIOMETPUISCKU METONbl aHanu3a. PaccesHune cBeTa QUCTIEPCHBIMU
cucreMamMu. CBs3b ONTHYECKON IJIOTHOCTU JUCHEPCHOM CHUCTEMBI C KOHIIEHTpAalMeW OIpenensieMoro
BemecTBa. Koadduuuent myrnoctu cucremsl. TeopeTuueckue OCHOBBI TYpOUAMMETPUU U HEPETOMETPUH.
VYpaHenue Poanes. CpaBHUTENbHas XapaKTEPUCTHUKA AHAIUTUYECKUX CHUTHAJIOB B TYpOUAUMETPUU U
Hedenomerpun. TpeOoBaHus, NPeAbABIIEMbIE K HCIIOIb3YEMbIM aHATTUTHUECKUM PEAKIUSIM.

Pa3zoen 2. DnexTpoXuMHUUECKHE METO/IbI aHAIHM3a

OOmrast xapakTEepPUCTHKAa DJIEKTPOXUMHUYECKMX METOJIOB aHaiM3a © WX KIacCHu(UKaIus.
Knaccudukanus 31€KTpo/I0B B 3JIEKTPOXUMUYECKUX METoax aHanu3a. [lonsipusyembie 1 HEMOJIIPU3yeMble
aneKkTpoabl. Mcnonb3yemble XUMUYECKUE U AJIEKTPOXUMHUUYECKUE PEAKINH, TPeOOBaHUs, MIPEIbIBIsSEMbIE K
9TUM peakuusiM. BozmoxxHoctr DXMA.

Kongykromerpust M KOHJIyKTOMETpHUYecKoe TUTpoBaHue. OOmas XapakTepuCTUKa METOJa.
AHaNUTHYECKUI CUTHAJ B KOHJIYKTOMETPHUH. YAelbHAs U 3KBUBAJEHTHAs AJIEKTPOIPOBOIHOCTh PaCTBOPOB
anekrponutoB. [loaBmwkHOCTH MOHOB. [IpsiMas KOHAYKTOMETpPHUS M KOHJIYKTOMETPUUECKOE TUTPOBAHUE.
KpuBbie tutpoBanus. @akropbl, BIUSIOUIME HA BUJ KpUBBIX TUTpoBaHuA. [IpuHuuNuanbHas cxema
YCTAaHOBKM i1 KOHJYKTOMETPUUYECKUX H3MEPEHMI, HCIOJIb3yeMble 3JeKTpobl. Bo3moxkHOCTH MeToja.
[Tpumepsl onpenenennii. BeicokoyacTtoTHOE TUTPOBAHUE. BO3MOKHOCTH METO1A.

[ToTeHrMOMETpUsI M MOTEHUUOMETPUUYECKOE TUTPOBaHHUE. VIHIMKATOPHBIE AJIEKTPOJBI U 3JIEKTPOIbI
cpaBHeHudA. lloTeHumanm »snekTpona Kak aHaIuTUYEeCKMid curHaia. Honomerpusa. [[oHHAHOBCKH U
¢ dy3uoHHbIN noTeHuansl. Kitaccuukanns noHOCEIEKTUBHBIX 3JIEKTPOI0B. YpaBHeHue Hukoibckoro-
OiizeHMaHa. MeToapl  KOJMYECTBEHHBIX ONpeAeNeHHWH M ycioBHs MX HOpuMeHeHus. llpsmas
noteHuuomerpus (pH-merpus, nonomerpus). BosmoxHoctu mertona. Meroapl tutpoBanus. OOpaboTka
KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHMSL.

Bonsramnepomerpudeckue Mmeroabl aHanuza. Kitaccuueckas mnomsporpadus. Ilomspo-rpammsl.
WuTepnperanus nonsporpaMM. OCTaTOYHBIA U KOHJIEHCATOPHBIA TOKU. YpaBHEHHUE MOJSporpapuueckoit
BoJHBI  [elipoBckoro-MnpkoBuua. IloTeHnman TOJYyBOJIHBI KAaK  KAayeCTBEHHAs  XapaKTEpHUCTHKA
aHAJIMTUYECKOTO curHaia. Beibop u HazHavyeHue nossiporpaduueckoro ¢ona. [penensusiit Auppy3noHHbIN
TOK KaK KOJIMYECTBEHHAsl XapaKTePUCTHKA aHAJIUTHYECKOIO CHUrHaia. AMIIEpOMETPUYECKOE THUTPOBAHHE.
OOmiasi xapakTepuCTUKa METOJa M aHAJUTHYEeCKOro curHaiga. Bwibop yciioBuil amnepoMeTpuyecKux
n3mepenuil. [IpuHnunmaneHas cxema aMIepoMeTpuYecKoro TutpoBanus. Kpusbeie tutpoBanus. [Ipumepst
MIPaKTUYECKOTrO UCII0JIb30BAHUS METO/1A.

Kynonomerprueckuii MeTo1 aHamm3a

Knaccudukanus meto1oB KynoHomerpun. KonndyecTBo 35eKTpruuecTBa Kak aHAIMTUYECKUI CUTHAL
[Ipsimast KynoHOMETpUs M KYJIOHOMETPHYECKOE TUTpoBaHME. PacueT KojauyecTBa 53JIEKTPUUECTBA,
3aTpau€HHOT0 Ha JJIEKTPOXUMHUYECKyr peakuuto. KyrnoHomerpuueckoe tutpoBanue. BpiObop Toka
anekrposnsa. [IpuHnIMNUanbHas cxeMa YCTaHOBKHU JUIsl KYJIOHOMETPUUYECKOTO TUTpoBaHud. [IpakTtuueckoe
MPUMEHEHHE METOAa. OIJIEKTPOTpaBUMETpUYECKHil aHamu3. OOmas XapakTepucTHKa MeToJla |
aHAJIUTUYECKOTO CUTHAJIA.

Pazoen 3. Xpomarorpaduueckre METOIbI

Obwas XapaKkTepuCcTUKa XpoMaTorpapuuecKkux METO/I0B. Teoperuueckue OCHOBBI
xpomaTtorpauueckux MeTrofoB. Xpomarorpamma. Ilapamerpel ynepxkuBanusi. KauecTBeHHass U
KOJIMYECTBEHHAsl XapaKTEPUCTUKU aHAJIUTHUYECKOrO CHUTHaja B KOJOHOYHOM Xpomartorpapuu. Pusnko-
XMMHMUYECKHE OCHOBBI Xpomarorpagudeckoro mnpouecca. Knaccudukamuss MeToqoB XpomaTtorpaduu Mo
arperaTHOMy COCTOSIHMIO (a3, 0 MEXaHU3My paszzelieHus u crnocoly odopmiienus mnporecca. CTeneHb
pasneneHuss U KpUTepuil cenekTuBHOCTU. Kputepuii pasngeneHus. OnTuMH3anusi MPOIECCOB Pa3IeICHHS
cmeceit BeuectB. Koadduuuent pacnpenenenus. OcHoBHOe ypaBHeHHE Xpomarorpaduu. Cesizb (GopMmbl
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BBIXOJIHOM KpUBOI C M30TEPMOM pacmpeesieHrs B KOJIOHOYHOU xpomatorpaduu. BeicoTa, sKkBUBalleHTHAs
TeopeTudeckoil Tapenke. Kunernueckas teopust xpomatorpaduu. YpasHenue Ban-/leemrepa.

lNazoxkuakoctHass xpomarorpadus. OOmas xapakrepuctuka Merona. [IpuHIMNManbHAs cxema
ra3zoBoro xpomarorpada. YcTpoiicTBO U Ha3HaueHUE y3/10B XpomaTorpada. TpeOoBaHus, IpeabsIBIsEMble K
HENOJBWKHON U mnoaBwxkHOM ¢azaMm. [letexkTopbl. Meroabl HISHTU(PUKAIUU BEUIECTB B Ta30BOM
xpomatorpadpuu. MneHTudukanus KOMIIOHEHTOB pa3JeliieMbIX CMeCed C MOMOUIbIO JOorapu(MHUYECKUX
MHJEKCOB ynepkuBaHus. CriocoObl KOJIMYECTBEHHOTO aHanu3a. [Ipumepbl MpakTH4YeCKOro HCIOIb30BaHUS
ra3oBoil xpomaTorpaduu.

Kunkoctass  xpomarorpadus. Krnaccudukamuss METOIOB  KHUAKOCTHOM  XpomaTorpaduu.
Ocobennoctu BOXX. [IpunnunuanbHas cxema >kMJIKOCTHOro xpomarorpada. Tumnsl gerekropoB B BOXKX.
Kunxocraoancopobunonnas BOXKXX. HopmanbHo-(a3oBbiii U oOpaiieHo-(ha30Bblil BapuaHTbl: COPOEHTHI,
ANIOGHTHI, paslenseMble BellecTBa. YpaBHeHue Hoxca. MeTtonsl uIEHTHQUKAIMU — BEIIECTB U
konuuectBeHHoro  aHanmza B BDOXX. Ilpumepsl  mpaktuueckoro — ucnosb3oBanus — BDOXKX.
PacnipenenurensHas Oymaxkhass xpomarorpadus. KauecTBeHHas W KOJIMYECTBEHHAs XapaKTEPUCTHKU
aHasiuTuyeckoro curHaia. OOGmacte npumeHeHus. ['emb-xpomarorpadus. IlogBuxkHas M HENoABHXKHAS
¢a3zpl. OOuiee ypaBHEHHUE, OIHKCHIBAIOIIEE MpoLecC reib-xpomartorpadguu. Bo3MmoxHOCTH —renb-
xpomatorpaduu. Ilpumepsl npakTuueckoro wucrosib3oBanus. MoHooOMeHHass U MOHHas Xpomarorpagus.
TpeOoBanusi, TmpeabABIsAEMble K peakuusM HOHHOTO oOmeHa. OcoOeHHOCTM HOHOOOMEHHOI
xpomarorpaduu. Koncranta moHHoro ooOmena. M3orepmbl moHHOTO oOMeHa. KaTMOHWUTHI M aHHMOHHTHI.
Kosdopuuuent cenexruBHoctu. MHonnas xpomarorpadus. biok-cxema HOHHOro Xxpomarorpada.
Pa3nenstomniyie 1 KOMIEHCAIIMOHHBIE KOJIOHKU. AHAJTUTHYECKHE BOZMOKHOCTH METO/Ia.

ABTOMAaTHYECKMI M aBTOMATH3UMPOBaHHBIM aHanu3. Jlpyrme w™eronael aHamusa. JIUCKpeTHbIE
aBTOMarnyeckue aHanuszatopel. [IpmHnmn neictBus. HenmpepblBHBIM NPOTOYHBIM aHAIW3 W MPOTOYHO-
WHKEKITMOHHBINA aHanu3. [lonarne 00 aHaimMTHuecKOW Macc-crekrpomeTpuu. CylniHOCTh MeToAa. AHamu3
OpraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAU3.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,34 48,4 36,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 0,89 32 24
CamocrosiTesibHas paboTa 1,66 59,6 44,7
KoHTakTHas camocrosiTesnibHas paboTa
1,66
CaMOCTOSATENFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHHBI 59,6 44,7
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmbl AUCHUIIMHbBI
" MaTepuaJioBeJeHl€e B TEXHOJIOTMH HEOPraHUYecK1X BelecTn "

1. Heab AucCHUNIMHBI — TPUOOpPETEHHE CTYJICHTaMH 3HAHWUW, HEOOXOIWMBIX [IJII CaMOCTOSITEIBHOTO
pelieHus: BOMPOCOB, CBSI3aHHBIX C BHIOOPOM MarTepuajoB OOOPYAOBAHUS MPOU3BOACTB HEOPTaHUYECKUX
BEIIIECTB.

2. B pe3yabTaTe H3y4eHUs JMCUUILIUHBI 00yYaI0OIMIACH T0JIKeH:

Obnadams CIeNyONMMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKEHUS:

VYK-2.2; VK-2.4; YK-2.10; I1K-2.1; TIK-2.2; I1K-2.3.

3nams.

- Kiaccu(UKauioo, CTPYKTYpY, COCTaB M CBOMCTBA MPOMBINIJICHHBIX MAaTE€pUAJOB, NPUMCHSIEMBIX B
TEXHOJIOTUSIX HEOPTAaHUYECKUX BEIIECTB;

111



- MapKHPOBKY OCHOBHBIX NPOMBIIUIEHHBIX MaTepUajoB, MPUMEHSEMBIX B TEXHOJIOTHUSAX HEOPraHUYECKUX
BELIECTB, 10 POCCUICKUM CTaHIapTaM;

-OCHOBHbBIE KOHCTPYKIMOHHbBIE U (YHKIIMOHAJIbHBIE MaTepUabl IPOU3BOACTB HEOPraHUUYECKUX BEIIECTB;
Ymemo:

- palMoHAIbHO MOJ00paTh KOHCTPYKLMOHHBIM  MaTepuall Ul XUMHKO-TEXHOJOIHYECKOIro Ipolecca
(peakrtopa, amnmapara, MalllMHbI) C Y4€TOM METOJIOB 3aIUTHI OT BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTUYECKOM
Cpelbl;

Braoemy:

- METOJaMH OIIPEJICIIEHNS CBOMCTB MaTepUaioB, IPUMEHSEMbIX B TEXHOJIOTHSIX HEOPIaHUYECKUX BEILIECTB;

- JIaHHBIMM JUIsl TIPUHSATHS KOHKPETHBIX TEXHUYECKHX pEeUIeHUH Npu pa3paboTKe TEXHOJOTUYECKHX
IIPOLIECCOB MPOU3BOACTB HEOPraHUYECKHUX BEIIECTB.

3. Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3nes 1. BBenenue. ®du3uko-xuMnuyeckne 0CHOBbI MaTepHAJIOBEACHUS

MarepuanoBeieHie Kak Hayka: I[eJd, 3aJa4yd W 3Ha4YeHWe JauciuIuimHbl. OOmme TpeboBaHUs,
IpeIbsBIseMble K MaTepHuajiaM B 3aBUCUMOCTH OT YCIIOBUW MCIIOJIb30BaHMS WJIM dKCIUTyaTanuu. Pa3sutue
HayKH 0 Matepuanax. Pojib pycCKUX yueHBIX B Pa3BUTUM HaykH. JlocTkeHus B 001acTH CO3AaHUS HOBBIX
MaTepUaIOB, TEXHUKO-3KOHOMHUYECKAst Y3PPEKTUBHOCTh UX NPUMEHEHHs. 3HaUCHHE MaTepUalioB B Pa3BUTUHU
XUMHKO-TEXHOJIOTMYECKUX IPOLECCOB U 00€CIeYeHNH X 0€30M1aCHOCTH.

OcHOBHbBIE TIOHATUSL O CTPOEHUH, CTPYKTYpE U CBOMCTBax MaTepuanoB. MeToapl M3yuyeHUsi CTPYKTYphl U
CBOMCTB MaTepHaJiOB.

Crpoenue matepuanoB. OCHOBHbIE THUIIBI KpUCTAJUIMUECKUX perieTok. Kiaccudukanys KpucTauios 110
TUIIaM CBSI3U. AHU30TPOIUS CBOMCTB KpucTamioB. CTpoeHUE peanbHbIX KpUCTAIIOB. [leekThl peanbHbIX
KpUCTAJIJIOB U UX BJIMSHUE HA CBOWCTBA METAJJIOB U cIutaBoB. CBolicTBa Aucnokaiuil. luarpamma
«IJIOTHOCTH Ae(eKTOB-1IpoyHOCThY. Kprcrannuzanus MetamioB U ciiiaBoB. CaMOIpOU3BOJIbHAS
Kpuctaym3anusi. HecamornpounsBosibHas Kpuctaumsanus. AMopgHble MaTepuaibl. AJIIOTPOIIUYECKUE
MIPEBPALLEHUS METAILIOB.

CpoiictBa matepuanoB. Ilokazatenu cpoiictB. Knaccudukamus cpoiictB. Mexanudeckue, (usndeckue,
XUMHYECKHE, SKCIUTyaTallHOHHBIE U TEXHOJOTMYECKHEe CBOIcTBa MarepuaiioB. [lokazarenn MexaHUYECKUX
CBOMCTB, OIpeleNseMble MPU CTATUYECKUX HCIBITAHUSX Ha pacTshDKeHHe M u3rud. Meroabl ornpeseneHus
TBepAOCTH MarepuanoB. [lokasaTenn MeXaHMYECKHX CBOICTB, ONpeeNsieMble MpPH JWHAMUYECKHX U
LHUKINYECKUX UCIIBITAHUSX.

OcHOBBI TeopuH CIUIaBOB. JlMarpamMmbl COCTOSHMS CIUIaBOB. TepMuHBI U ompeneneHus. JluarpaMmbl —
«cocTaB-cBOMCTBO». a30BbI COCTaB CILIaBOB. 3aBUCHMOCTh MEXKJy CBOMCTBAMM CIUIABOB U THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypuakosa.

Paszpen 2. Merajimmyeckue MaTepuaibl

XKeneso u crnassl Ha ero ocHoBe. Ctanu U uyryHsl. JKenezoyriepoaucteie ciiaBbl. CTPYKTYpHI CILIaBOB
&Kee30-yriepol. JluarpaMMbl COCTOSIHUS JKene30-1eMeHTUT. KoMIIOHEeHThI, pa3bl U CTPYKTYpHbBIE
COCTaBJISAOLIME CTaJIel U OeNbIX YyT'YHOB.

KoHcTpyKiimoHHbIe METAIIIMUECKHE MaTepHalibl. YTIEpOUCTbIE U JIernpoBaHHble cTanu. Kinaccudukanus
cTaJieH, onpe/iesieHUe MOHATUS KadecTBa cTajiu (TpeboBaHUs K KauecTBy). Biusinue yriaepoaa u
MTOCTOSIHHBIX (TEXHOJIOTUYECKUX) IPUMECEN Ha KaUeCTBO CTalld, METObI YIyUIIEHUs KaueCcTBa CTaJIu
(ToBBIIIEHNE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiusiHMEe Jerupyromux 31€MEHTOB Ha CBOMCTBA CTaJIH.
Koncrpykuuonnsie ctanu. MHcTpymeHTanbHble ctanu. Knaccuukanus yriepoaucTbiX U JIETHPOBaHHbIX
craneli. Mapkuposka ctasieit UyryHsl u TBep/bie ciuiaBbl. CBoMCTBaA M Ha3HaueHue uyryHa. [Ipouecc
rpadutnzanuu. YyryHsl cepble, Oenble, KOBKUE, BBICOKOIIPOYHbIE, UX CBOWCTBA, 001aCTh IPUMEHEHHUS,
MapKUpOBKa.

Tepmuueckas o0paboTka. Teopust ¥ MPaKTHKA TEPMUIECKON M XUMHKO-TEPMUIECKON 00pabOTKH METAIIIOB
u cruiaBoB. [Ipupona, MexaHu3M U ycIoBUS MPOTEKaHUs CTPYKTYPHBIX MpeBpallieHuid B ctanu. Bussl
TepMuueckoi 00padoTku ctanu: oTur I u Il pona, moJiHbIN ¥ HENOJHBIA OTXKUT, HOPMAaJTU3alus, 3aKajKa,
OTITYCK. 3aKaJJMBa€MOCTh U MIPOKAIMBAEMOCTh cTajeil. BinsHue TepMuueckoit o0paboTku Ha
MEXaHUYECKHEe CBOMCTBA cTaH. DU3HYECKHE OCHOBBI XUMHUKO-TEpMHUUECKO 00padoTku. Auddysnonnoe
HaCBILL[EHUE MIOBEPXHOCTH CTaJIN HEMeTalaMu. Bubl ¥ ciocoObl ieMeHTauu. A30THPOBaHHUE CTallu.
Hudody3nonnas Meramunzanus. oHHass XUMUKO-TepMHUUYecKas 00paboTKa.
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[IBeTHBIE MeTayulbl M CIUIaBbl Ha MX OcHOBe. OOmias XapakTepuCTHUKa U KiaccU(UKAIMs MeIHbIX
crutaBoB. JlaryHu, OpoH3bI, MEHO-HUKEJEBbIE CIulaBbl. OOMIas XapaKTepUCTHKA aJIFOMUHHUEBBIX CIIJIAaBOB.
JlepopMmupyemblie aqlOMUHUEBBIE CIUIABbI, JIMTEHHbIE AIIOMHHHEBBIE CIUIaBbl. OOIIas XxapakTepUCTHUKa
MarHueBbIX cIu1aBoB. Jlepopmupyemble MarHueBble ciuiaBbl. JIWTeliHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THUTaHA. BiusHue JEerupyroumx 3JI€MEHTOB Ha CTPYKTYpY M CBOWCTBAa THUTaHOBBIX
CIUIAaBOB. bepniunii ¥ CIIIaBbl Ha €70 OCHOBE. TyroIiaBKMe METaJUIbI U CILUIaBbl HA UX OCHOBE.
[TopomikoBbie MeTaJIIMUECKHE MaTepHralibl. MaTepuaibl ¢ 0COOBIMU 3JIEKTPUUYECKUMH CBONCTBAMHU.

Paspnen 3. OcHOBBI KOPPO3MHU MeTAJLI0B. IIpMHIMIIBI 1 METOABI 3AIUUTHI OT KOPPO3HH.

OcHoBHbIE IPUYUHBI KOppo3uu MeTaiioB. [Toka3zaTenu koppo3uu. Knaccudukanus Koppo3HOHHBIX
npoueccoB. XuMHuuecKkas Koppo3us. ['azoBas kopposus. Koppo3us B JKUIKOCTSIX — HEIIEKTPOIUTAX.
DnexTpoxumuueckas kopposus. Kuneruka snekrpoxumuyeckoit kopposzuu. Kopposust metanios B
YCIIOBUSAX TEXHOJOTUYECKUX CPeJl XUMHUECKHUX IPOU3BO/ICTB.

[IpuHIHAIIBEI ¥ METOIBI 3aIUTHI OT KOPpo3uH. KOppO3MOHHOCTONKNE METAININYECKAE U HEMETAIUTMYECKUE
MaTtepuaibl. MeTo bl 3alUThl MAIIMH U alllIapaTOB XUMUYECKUX MTPOU3BOJICTB OT KOppo3uu. MHrubutopsl
KOPPO3UHU. DNEKTPOXUMHUYECKas 3alUTa. 3allUTHBIE TOKPBITHUS.

Pa3nen 4. Hemeranimyeckue MaTepuaJibl

Martepuanbl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeuHeHn. CTpoeHHe 1 CBOICTBA MOJIMMEPOB.
TepMmopeakTHUBHBIE U TEPMOIUIACTUYHBIE TIOJMMepbl. CTpoeHue u cBoicTBa miaactMace. OCHOBHbBIE
Pa3HOBUHOCTHU MPOMBILIUIEHHBIX OJUMEPOB U IUTacTMacc. ['a30HanoIHEeHHbIE MJ1aCTMACCHI.
Oco0eHHOCTH CTPOEHUS], CBOWCTBA PE3UHOBBIX MaTepuasoB. Pe3sunsl oOliero Ha3HaueHus, ClieliialbHbIe
pe3UHBbI U 00JaCTH UX MPUMEHEHUS.

Jlakokpacounsie matepuainsl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, TpyHTOBKa, IITIATICBKA.
Kepamuueckue marepuaiibl. KOHCTpYKIIMOHHAS, MHCTPYMEHTAJIbHAS U TEXHUYECKasi KepaMHuKa.
Heopraanueckoe crexno. Knaccudukaius cTekol1 Mo Ha3HauYeHUIO U 00macTu npuMeHeHus. CUTalIbL.
I'padut. Acbect. CBoiicTBa 1 00JaCTH TPUMECHEHUS.

CMma3ouHble Macia, IIacTUYECKUEe CMa3KU, TBEP/Ible CMa304yHble MaTepuaibl. CMa304HO-0XJIaX 1a011e
AKUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHbBIE MaTEpUAIIBI.

AHTUOPUKIIMOHHBIE METAJUIMYECKHUE U HEMETAJUIMYECKUE MaTepralbl.

Komno3zunmonnsie marepuans! (KM). Ob1ias xapakreprcTika KOMIO3UIIMOHHBIX MaTepuanoB. JucnepcHo-
ynpodeHHbie KM, cinoucteie KM, BosiokHucThIe KM. KOMIO3UIIMOHHBIE MaTepUalIbl HA METAINIMYECKON 1
HeMmeTanieckoi ocHoBe. CAIl (crieueHHbIE aTlOMUHUEBBIE TOPOIIKH ). APMUPOBAHHbIE TIOJMMEPHBIE
Matepuaisl. Kepamuueckre KOMIIO3UIMOHHBIE MaTepUaIbl. YTIIEPOIHbIE KOMIIO3UIIMOHHBIE MaTepUAIbI.
[ToHsATHS 0 HAHOTEXHOJIOTUSIX, HaHOMaTepuanax. [I[puMeHeHre B IPOMBIILIIIEHHOCTH.

Pa3nes 5. JxoHOMHU4YecKkr 000CHOBAHHBII BHIOOP MaTepHAaJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIsl KOHKPETHOTO TEXHOJOTHYEeCKoro mpouecca. Beidop
MaTepUaJIoB JIJIsl TEXHOJOTUN HEOpraHWYecKux BeuecTB. Kpurepuu u aaroputM BeIOOpa KOHCTPYKIIMOHHBIX
MaTepHUaIoB. DKOJIOTUYECKUE U SIKOHOMUYECKHUE aClIeKThl MAaTEpUAIIOBEICHHS U 3alllUThl MaTEPUAJIOB OT
KOppO3UH.

4. O0beM yueOHOH TUCHUILTHHBI

O0BEM TUCIUATUIHHBI

Buner yue6HOM paboThI

3E \ Axan. 4. ‘ACTp.‘{.

OO0u1asi TPy10€eMKOCTb UCHUIIIMHBI 110 Y4e0HOMY IUIaHy 3 108 81
KonTrakTHasi padoTa - ayIuTOPHBIE 3aHATHS: 0,9 32 24
Jlexmmu (JIex) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
KonrakTHas camocrositenbHas paboTa 0,2 0,15
2,1

CaMOCTOSITETbHOE U3YUYEHUE Pa3/IeI0B AUCHUIIIMHbI 75,8 56,85
Bua konTpoJsn: 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«IIpoexkTHpOBaHUE MPOLECCOB U ANMAPATOB XUMHYECKOH TEXHOJIOT MM

1. Heap (MCHUNIIMHBI - CYIIECTBEHHO PaCIIMPUTh, CHCTEMAaTU3UPOBATh U UCIIOJIb30BATh HA MIPAKTHKE
3HAHUM OCHOB TMJIPABIMYECKUX, TEIJIOBBIX M MAaCCOOOMEHHBIX IPOIIECCOB XUMHUYECKOW TEXHOJIOTHUH,
MTO3BOJISIFOIIMX BBIMTYCKHUKAM OCYILECTBISTh HAY4YHO- HCCIEAOBATEIbCKYIO U IMPAKTHYECKYI0 paldoTy Ha
MPEANPUATHSIX.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Ob6naaath ciaenyrIUMH YHUBEPCAIbHBIMU KOMIIETEHIUSAMU U MHIMKATOPAMU UX JTOCTHXKEHUS:

YK-2 - VK-2.1, YK-2.2, VK-2.3, VK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10.
YK-4 - VK-4.1.

Ob6naaatp ciaenyromUMHI NPOopecCUOHATbHBIMUA KOMIETEHIUSMU U UHAMKATOPAMH UX JTOCTHKEHUS:

IK-1 - TIK-1.1.
IIK-2 - TIK-2.3.
3names::
- METO/Ibl pacyeTa TeIio- U MacCOOOMEHHBIX anapaToB;
- OCHOBHbI€ IPUHIIUIIBI OPraHU3aLNK IPOLECCOB XUMUUECKON TEXHOJIOTHUH;
- TUIIOBBIE MPOLIECCH] XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIME allapaThl U METOJIbl UX PacCUeTa;
- METOJIbI COCTABJICHHS TEXHOJIOTMYECKUX CXEM C HAHECEHHEM BCEX alIaparoB.
Ymemns:

- COCTaBJISITh MaTE€pPUAIIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsI CHCTEM I'a3-KUKOCTb;

- paccuMThHIBaTh MapaMeTPbl TEIJIO- 1 MACCOOOMEHHOT0 000PYAOBAHUS U HACOCOB;

- oAOUpaTh CTaHAAPTHOE 000PYAOBAHUE, UCTIOIB3YEMOE B XMMHUUECKON IPOMBIILITIEHHOCTH.
Bnaoemp
- METOJ0JIOTHEN pacueTa OCHOBHBIX IapaMETPOB FMAPOMEXaHUUYECKHX, TEINIOBBIX 1 MaCCOOOMEHHBIX
IIPOLIECCOB;
- OCHOBaMHM MPaBUJIBLHOIO 110/100pa TEIIO U MacCOOOMEHHOI0 000pYAOBaHMUS;

- METOJIaMU COCTaBJICHUS TEXHOJOTMYECKHMX CXeM U Trpa@uueckoro H300paXeHUs OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

BBenenne. ®u3nKo-XUMHUECKHE OCHOBBI 1 0COOEHHOCTH YCIOBUM MPOBEACHUS ITpoLiecca pa3aeaeHUs
KUJKUX TOMOTE€HHbIX cMecell pekTudukanuein. Onucanue NPUHIUIHAIBHON cXeMbl PeKTU(HUKALMOHHON
YCTaHOBKH HENPEpbIBHOTO jelcTBUA. CpaBHEHHE U 00JaCTH IPUMEHEHUS HACAJOUHBIX U TapeIbuaThIX
KoJIoHH. [TocTpoeHre paBHOBECHOM JIMHUU HA OCHOBE MOJIyY€HHBIX MHAWBHUIYAJIbHbBIX 3aJJaHUH.

Paspnen 1. Pacuér pekTn(uKAMOHHON KOJIOHHBI.

1.1. Pacuyét Haca04HO# peKTH(PUKAMOHHOM KOJOHHBI HENPEPbIBHOIO AeiicTBUA (1151 TPeX
pa3MepoB HACAJAKH).

MarepuanpHbiii  O6anmaHc KOJOHHBL. Pacuér MuHMManpHOrO U paboyero (QuerMoBOrO 4YHUCIHA.
[Toctpoenune pabGouux nuHUI. Pacuyér ckopocTH mapoB U JauameTpa KoJIOHHBL OrpenerneHue BbICOTHI
HAcaJKu M0 MOAU(DUIMPOBAHHOMY ypaBHEHHUIO Maccoornepenayu. OmnpeneneHue oOIIero yuciaa U BBICOTHI
eAVHUL nIepeHoca. Pacuér ruapaBiImyeckoro CONpoOTUBIICHHS HACAIKHU.

1.2. Pacuyér TapeabyaToil peKTUPHUKANMOHHON KOJIOHHbI HENIPEPBIBHOIO ACHCTBHS.

[IpenBaputenbHblii BHIOOp Tapenok. MaTepuanbHbIi 0OajmaHC KOJOHHBL. Pacduér MHUHMMAaBHOTO U
paboyero aermoBoro yucia. Pacyer ckopoctu mapoB u quamerpa KoJoHHbI. [locTpoenue pabounx JTMHUA.
Omnpenenenre BBICOTHI CBETJIOTO CJIOSI JKUIKOCTH Ha TapelKke U Mapocoiep:kaHus 0apOOTaKHOTO CIIOS.
Pacuér xoaddunmenToB maccoonepenaaun, ooO1Iero Yucia eauHuIl nepeHoca, sdpdextuBHoctr o Mapdpu.
Pacuér BbicoThl KOJOHHBI Ha ocHoBe KIIJ] mo Mpapdpu ¢ nmocrpoeHuem kuHeTHueckod JnHUU. Pacyér
TU/IPaBIMYECKOTIO COMPOTUBIICHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacueTa HACAJ0YHOM U Tapeab4yaToil KoJ1oHH. ConocTaB/jieHUe JaAHHBIX,
NOJIy4eHHBIX 10 IPOrpaMMaM KOMIILIOTEPHBIX H PYYHBIX pacuyéToB. BbI60p KOJTOHHBIL.

Paspen 2. Pacuér u BbIOOP TENJ1000MEHHUKOB.

Pacuér u BEI6Op TEII00OMEHHUKOB 110 O0IIel CXeMe: -pacyeT TEIUIOBOM HArPy3KH; - ONPEACIICHHUE
TEIJIOBOTO PEKMMa U CPEAHEN IBUKYIIEH CUIIBL; - MPUOIMKEHHAs OLleHKa KO3 (DULIMEHTOB TEIJIO0TIauH,
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ko3¢ duLmeHTa Temonepeaayu, NoBepxHocTH Fop; - BBIOOP THIIa 1 HOPMAJIM30BAHHOTO BapUaHTa
KOHCTPYKLUU; -ONpeIeTICHUE MapaMeTPOB KOHCTPYKIMH (HallpUMep, AJIsl KOKYXOTPYOHOTO
TEII000OMEHHHUKA: Yncia TpyO U Yuciia X00B, 1uaMeTpa TpyO, JuamMeTpa KoxKyxa, HOBEPXHOCTU
Ter1000MeHHHKA Fropw 1 JIp.); - comocTaBIeHNE OPUEHTUPOBOYHOM Fop 11 Fropw; - COMOCTaBICHUE TaHHBIX,
MOJIyYEHHBIX II0 MPOrpaMMaM KOMIIbIOTEPHBIX U PYYHBIX PACUETOB; -I'MIPaBIMUYECKUN pacyeT; - BEIOOD
ONTUMAJILHOTO BapuaHTa TEIJIO0OMEHHHUKA.

2.1. Pacuér k0XyXx0oTpyOuaTOro ucrapuTes.

2.2. Pacuér xoHAeHcaTopa (KOKyXO0TpyOUyaToro UiM IMJIaCTUHYATOTO).

2.3. Pacuér nonorpesateiis (KOXKyX0TpyOUaTOro Wiy IIaCTUHYATOTO).

2.4. Pacuér XOJOIWIBHHKOB JHUCTUIUIATA M KyOOBOro ocTaTka (KOXKYXOTpyOuaThlX WM
IJIACTUHYATBIX).

Paspnen 3. 'mapoauHamMuyeckue pacyérol.

3.1 Pacuér rupaBinyuecKoro COnpoTUBIEHUS TPyOOIIpOBOIOB

3.2. Pacuér onTuMaibHbIX IMaMETPOB TPYOOIIPOBOIOB

3.3. Pacuér u nogdop HacocoB

Pasnen 4. I'padpuueckoe opopmiienue.

TexHonoruueckas cxema. PexTudukanmoHHasi KOJJOHHA ONPEEIEHHOT0 THUIIa ¢ U300pakeHnEM
neTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUUTaHHBIX B pazzene 1.
4. O0beM yueOHOM THCUMILIUHBI.

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThl
3E Axkan. | Actp.
4. Y.

O01mas Tpya0eMKOCTb JUCHMIJIMHbI 2 b) 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHSTHS: 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHas paboTa 1,56 56 42
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 03
3a4 ¢ oy.) 156 ’ ’
CamMocTosATenpHOE N3YUYCHHUE PA3/IeTIOB TUCIUTLIINHBI (u1u Opyeue ’ 556 417
BUObL CAMOCOAMENLHOU pabomol) ’ ’
Bua nToroBoro KOHTpoOJIsi: 3ayer ¢ oneHKoi

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Teopernyeckue 0CHOBbI TEXHOJIOTMH HEOPraHUYECKHUX BeleCTB)»

1 Heap IMcOMIUIMHBI — TPUOOpPETEHHE OOYYAIONIUMHUCS 3HAHUN OOIIMX 3aKOHOMEPHOCTEH
MPOTEKAHUSI OCHOBHBIX MPOIIECCOB TEXHOJIOTUH HEOPraHUYECKUX BEIIECTB U 000CHOBAHUH MX OTITUMAIIBHBIX
TEXHOJIOTHYECKUX TapaMeTPOB W TOKa3aTesieid, HEOOXOAMMBIX CHEIUATUCTaM IS YCIEITHOTO H3YYCHHS
MTOCJIEAYIONINX CTICIUATBHBIX JUCITUTIINH.

2 B pe3yJsbTare u3y4eHHs] AMCHUIIMHBI 00YYAIOLMIACS JOJIKEeH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU W HHIuKatopamu ux aoctwkenus: [1K-2.2, TIK-2.3, TIK-
5.1, IIK-5.3, TIK-6.2.

3nameo:

- (UBHKO-XUMHUYECKHE OCHOBBI TEXHOJIOTUN HEOPTraHUYECKUX BEIIECTB;

- 00mmMe TPUHIMUIIBI OCYIIECTBICHHUS XUMHUYECKHX TIPOIECCOB TMOJYYCHHUS HEOPTraHWYECKHUX
(YHKIIMOHAIIBHBIX MAaTEPUATIOB U TTPOTYKTOB;

Ymemo:

- aHAIM3UPOBATH B3aUMOCBS3b TEXHOJOTMYECKUX MapaMeTpoB W 3(PQPEKTUBHOCTH TMporecca U
KauecTBa MPOIyKIUH;
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- YOPaBIATh CKOPOCTHIO U MOJHOTOM MPOTEKaHUS TEXHOJIOTUYECKUX IIPOLIECCOB.

Braoemy:

- OCHOBHBIMH TPHHIIMIIAMH IEPEPa0OTKH MHUHEPATHLHOTO CHIPhS M TEXHOJOTHYECCKHX IPOIECCOB
MIPOM3BO/ICTBA HEOPIraHUYECKUX MPOJTYKTOB U MAaTEPHUAJIOB;

- OCHOBHBIMHU CIIOCOOAMHM YIpPaBICHUS MHTEHCU(DUKALIMY TEXHOJIOTMUYECKUX MPOLECCOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Pacmeopenue, kpucmaniuzayus, cywxa, ooxicue, abcopoyus, SKCmpaxyus

BBenenue, knaccudukaiysi npoueccoB Mo KoJau4ecTBy U Tumy as. Bunel nporeccoB pacTBoOpeHUs
TBEPAbIX BEIIECTB: (U3NYECKOE pACTBOPEHUE, XUMUYECKOE pacTBOpeHrne. CKOpOCTh pacCTBOPEHUS U IIyTH €€
noBelieHus. Ilpouecchl BoimenaunBanus. Kpucrtamnmzanus u3  pactBopoB. llomurepmuyeckas u
n3oTepMuueckas kpucraminzauus. BeicanuBanue. Ocaxaenue. Cranuu kpuctaiumzanuu. OOpa3zoBaHue
3apOJIBIIIEeH KPUCTAIUTMIECKON (hasbl.

Kuneruka wmaccoBoil kpucramimzauuu. CBs3b MEXIy IapamMeTpaMu Ipoliecca M pa3MepaMu
obOpasyromuxcst KpucramuioB. CoKkpucTauM3aIus mpumMece.

Cymika, 00KHT.

AOGcopOuus. [Ipumenenne abCOPOIMOHHBIX MPOIECCOB B TEXHOJIOTHU HEOPraHUYECKUX BEIIECTB.
PaBHOBecne W KMHETHMKA Ta30KHAKOCTHBIX peakuuil. [{uddepenunanbupie ypaBHEeHUs aOCOpOIMU Ta30B
HETOIBI)KHBIMH JKUJKOCTSIMH U UX PEIICHUS. AOcopOnmsi MepeMeIIMBaCMbIMU  JKUJIKOCTIMH H €€
Mojenu. Pacder ckopoctu abcopOumu, COMPOBOKIAEMON XUMHYECKOM peaKInei.

DKCTpakuus B TEXHOJOTMM HEOPraHM4ecKuX cojied M KuciaoT. CBOHCTBAa HKCTPAareHTOB U
CEJICKTUBHOCTb ~ W3BJICUEHMS.  ODKCTpaKUMsl  HEUTpaJbHbIMM  peareHTamu. KaTHoHoOOMeHHass U
aHMOHOOOMEHHAsl AKCTPaKIMs. B3auMOCBS3b CTPOEHUS SKCTPAreHTOB, SKCTPAKLUMOHHOW CHOCOOHOCTH U
cesiekTuBHOCTU. Kputepuu BbpIOOpa sKcTpareHTOB. OAHOCTyNeHYaras SKcTpakuus. MHorocryrneHdaras
IIPOTUBOTOYHAS SKCTpakLusa. MaTepuaibHblid OaaHC M 0COOEHHOCTH pacueTa 3KCTPAKLMOHHBIX KaCKaJ0B.

Pazoen 2. Aocopoyus, uonnulii 0omen, kamanus, gpromayus

Ancop6buusi. Buael aacopOuuu ¥ MX NpUMEHEHHE B MPOMBIIIJICHHOCTH HEOPraHMYECKUX BEILECTB.
NzbuparensHocTh amcopOunn, kodhdunueHT pasaenenus. Kunetuka agcopOunu u necopOiuu U3 rpaHys
agcopOeHTa.

HNonnblii o6meH. OcoOEHHOCTH UCHOJb30BaHUS HOHOOOMEHHBIX IPOLIECCOB B  IMOJYyYEHUU
HEOpraHMYecKUx BemecTB. Tumbl HOHUTOB. KaTMOHOOOMEHHBbIE, AHMOHOOOMEHHbIE U aMop(HBIE
noHooOMeHHbIe cMOJbl. (CBOWCTBAa HMOHWUTOB, OOMEHHAash E€MKOCTb, TEPMOXHMHUYECKAs CTaOWUIILHOCTD,
MEXaHHUYecKas IPOYHOCTh, OCMOTHYECKAasi CTAOMIBHOCTh. TepMOoJMHAMUKAa M KMHETHKa MOHHOIO OOMeHa.
Koaddumment pacnpenenenus nonos. CenekTuHOCTh. Pa3aenenne cMecu HOHOB.

Karanuz u karanutudeckue mpouecchl. Buapl KaTaiu3a: TOMOT€HHBII M T€T€POreHHbIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIN, KUCIIOTHO-OCHOBHOM, NOMM(YHKIIMOHAIBHBINA. ['eTeporeHHbIil KaTaan3
B TEXHOJIOTUHM HEOpraHmyeckux BemiecTB. OCHOBHBIE (DPaKTOPbI, BIUSIOLUIME HA CBOMCTBA IMPOMBIIUICHHBIX
karanu3aTtopoB. CocraB, mopucrass CTpykTypa, ¢opma u pasmep 3epeH. KuHeTuka KaTalUTUYECKUX
peakuuii. CTeneHb NpeBpalleHus, CKOPOCTh U KOHCTaHTa CKOpocTH peakiuil.  KuHeTnka  rereporeHHo-
KAaTaJIUTHYCCKUX PEaKIMid, OCHOBHBIC CTaJUH, IOHATHEC JUMUTHUpYIOIICH craauu peaknuu. OCHOBHBIE
MEXaHU3MBbl TE€TEPOre€HHO-KATAIUTUYECKUX PEAKIUil. CBA3b MEXAY MEXaHM3MOM peakuuu U ¢GopMoit
KHHETUYECKOTO YPABHCHHSI.

doTanus Kak MeTo]1 00oranieHus IPUPOJHOTo ChIpbsi. MexanusM ¢iaotaunu, GIoTOpeareHThl.

4 O0beM yueOHOM TMCHMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuu 0,67 24 18
[Tpaxtueckue 3anstus (113) 0,67 24 18
CamocrosiTesibHasi pabora 1,67 60 45
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIIMHbI 1,67 60 45
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Bua konTpoJs: JK3aMeH
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEXyTOYHAsI ATTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIMHbBI
«TexHoJI0rust KATAJIU3ATOPOB)

1 Heab aMCHMIUIMHBI — MpPUOOpPETeHHE O0YYarOMIMMUCS YIIIyOJE€HHBIX 3HAHWM, HE0O0XOJAMMBIX
crenuagucTaM B O0JAaCTHM  TEXHOJOIMM  KaTajlu3aTOpOB Uil  MOCIEAYIOUIEH  MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOM M Hay4yHO-MCCJIEI0BATEIbCKOM JEATEJIbHOCTH B MOJYYEHHHM MPOAYKIUH 33JaHHOTO
KayecTBa U TEXHUYECKHU IPAMOTHOTO €€ MPUMEHEHHUS.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHIuKatopamu ux aoctwkenus: [1K-2.2, TIK-2.3, TIK-
5.1, TIK-5.3, I1IK-6.1.

3nams:

- COCTaB M CBOMCTBA KaTajlu3aTOPOB;

- METO/Ibl MOJy4eHHsI KaTaIu3aTOpOB, OCOOEHHOCTU MPOBEACHUS CTAIUi MPOU3BOJCTBA U UX BIMSIHHUE Ha
CBOMCTBAa KOHEYHOT'O MPOIYKTa;

- OCHOBBI (POPMOBaHUs U TEPMOOOPAOOTKH KAaTAJIN3aTOPOB U HOCUTENEH,

- 000pyI0BaHME B ITPOU3BOJICTBE KaTaIU3aTOPOB.

Ymemo:

- aHANU3UPOBaTh B3aUMOCBS3b COCTABA ChIPbs, TEXHOJIOTMUECKUX MapaMEeTpPOB U CBOMCTB MOJIydaeMbIX
KaTaJau3aTopoB;

- 000CHOBATh U COCTaBUTh TEXHOJOTUYECKYIO CXEMY KaTaJu3aTopa 3a/laHHOTO COCTaBa U CBOMCTB.

- IPOBOJUTH UCCIIEAOBAHNUS 110 33/IaHHBIM METOJMKAM M aHAJTU3UPOBATH PE3YIbTaThl IKCIIEPUMEHTOB;
Braoemy:

- 3HAHUSIMU TEXHOJIOTUHU KaTaJIU3aTOPOB 3a/laHHOTO COCTaBa U (JOPMBI;

- IOPUHLMIAMHU [OJ00pa TEXHOJOTMYECKON CXeMbl M OOOpYyIOBaHUS B IOJIYYEHHUU KaTalu3aTOPOB IS
Pa3IMYHbIX [IPOU3BOJICTBEHHBIX IIPOLECCOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Ocnosbl mexnonocuu kamaiuzamopos

Beenenue. OcHoBHble mnoHATHS. CocTaB  KaTalu3aTOpPOB, IIPOMOTOPBI. TpeboBanus,
IpenbsBIsSeMble K  IMPOMBIIIJIEHHBIM  KaTaiu3aropaMm. CBolcTBa  KaTalu3aTOpPOB:  aKTUBHOCTD,
CEJICKTUBHOCTb, YJENbHAsl IMOBEPXHOCTh U TMOPHUCTOCTh, MEXaHUWYEcKass MNPOYHOCTb, TEPMOCTOMKOCTD,
SJI0yCTOMYMBOCTD, TEIUIONPOBOJAHOCTb, TEMIIEpaTypa 3a)XUT'aHMs, CTOMMOCTb. VIcxXonHoe ChIppe MpHU
MOJIyY€HUH KaTanu3aTopoB. OCHOBBI U CIIOCOOBI MOTYYEHHUS KaTaau3aTopoB  THUIIBI KaTaJau3aToOpOB:
CMEIIIaHHbIe, OCAXKJCHHbIE, IUIaBJIEHbIE, CKEJIETHbIE, HAHECEHHbIE, KaTalu3aTOpbl HA OCHOBE MPUPOIHBIX
MaTepuaJoB M METOAbl WX MoiydeHus. [lnaBieHble KaTanu3aTOpbl U CKEJETHbIE KOHTAKTHBIE MAaCChI:
IJJATUHOBBIM CETYAThI KaTaJIu3aToOp OKMCICHHsS aMMHaKa, >KEJIE3HbIM KaTaJM3aTop CHUHTE3a aMMHAaKa.
MexaHnyeckoe CMELIEHUE KOMIIOHEHTOB: CYXOHW M MOKpBIM CIOCOOBI, KaTajau3aTop CHHTE3a METaHOoJIa.
OcHOBHBIE CTaJAMH B POU3BOICTBE OCAXKICHHBIX KAaTaJIN3aTOPOB: PaCTBOPEHUE, OCAKACHUE (COOCAXKICHUE),
¢buibTpoBaHME, IMPOMBIBKA 0CaaKa, (QOpPMOBKAa KaTalu3aTopa, CyllKa, NpokanuBaHue. OcaxIeHHbIE
KaTaJIn3aToOpbl KOHBEPCUM OKcHJa yriepoaa. @opMHpOBaHHE KPUCTAUIMYECKONM M IOPHUCTOM CTPYKTYpBI
KaTajau3aTopa Ha CTaJuu OCakJaeHHs. 30i1b-resib MeTo . MoHHBII 0OMeH B MpOU3BOACTBE KaTalu3aTOpOB,
KaTaJlu3aToOpbl C MOJICKYJISAPHO-CUTOBBIM 3 dexToM. CrnocoObl MPOMBIBKA OCAAKOB: JICKaHTAIUs,
penyibnamnus u Jip.

Tepmuueckas 00paboTka KaTaaM3aTOpPOB: Cymika ©  mHpokanuBaHue. CrocoObl  CYIIKH:
BBIMOpaXHBaHUE, CyOJuMMalusi, KOHBEKTHBHAs, KOHTAKTHAsl, paclbUIUTeNbHass. MeToabl perylinpoBaHUs
MIOPUCTOM CTPYKTYphl KaTalu3aTOpoB B Mmpoiiecce TepmooOpaboTku. DopmMoBaHHE KaTaau3aToOpoB U
HocuTenel: (opMoBaHUE W3 CYCHEH3UHM, 30J€il M pPAacTBOPOB — Ta30- U KuAkodazHoe (opMOBaHHE
(koarynsiuus B Kallle, paclbUIEHHE), ApOOJeHHE TBEpAOTO Marepuana, (OpMOBAaHUE MOPOIIKOB
(TabnerupoBaHue, IpaHyJIMpPOBAHNUE OKaTbiBaHUEM), (popMOBaHUE MacT (SKCTPY3Usl, BMA3bIBAHUE MACTHI).
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OcHOBBI  3KCTpY3UOHHOrO  (opMoBaHusl. (OCHOBHbIE MOJOXKEHUS (UBUKO-XUMUYECKON MeXaHUKU
JHUCIIEPCHBIX cucTeM. MeTobl HCCaeloBaHus U YHPaBIEHUS PEOJIOTUYECKUMHU CBOMCTBaAMH (OPMYEMbIX
JUCIIEPCHBIX CUCTEM.

OCHOBHbBIE HOCUTEIH KaTaau3aTopoB (OKCHU]I aJIFOMHHMS, LIEOJIUThI, CUIIMKAreilb, aKTUBHBIA yroJjib U
Ip.), UX CBOWCTBA M MeToAbl MoiydeHus. CrocoObl HAHECEHUs AKTUBHBIX KOMIIOHEHTOB HAa HOCHUTEINb:
HAaHECEHHE W3 pacIlaBOB, U3 PacTBOPOB, U3 KOJUIOMJHBIX CHUCTEM. AJCOpPOLIMOHHBIE W TMPOMUTOYHBIE
karanu3aTopbl. [IponuTka OKyHaHHWeM, ONPBICKMBAHHWEM, C YyIAapUBaHUEM pacTBopa. PerymupoBanue
ri1yOuHbl MponuTKU. OKCHJ alIOMUHUS KaK HOCUTENIb M KaTalu3aTop, €ro IMOJIydeHHE U IpUMEHEHHE.
Karanu3aTopbl 0O4NCTKHM OTXOIAIIUX Ia30B.
Pazoen 2. Texnonocuueckue cxemvl nomyueHuss KAMaiu3amopos

TexHosOrM4ecKkue CcxXembl MOJIY4YEHUs KaTalu3aTOpOB HAa MPHUMEpPE KaTalu3aTOpPOB OKHCIICHHS
MOHOOKCHJA YIJIEpOJa, KaTaau3aTopOB OYHCTKH BBIXJIONHBIX TIa30B aBTOTPAHCIOPTA, KaTAIW3aTOPOB
OKHUCJICHHUSI OpPraHMYeCKHX BEIIECTB B CTOYHBIX BOJAaX, KOHBEPCHM NPUPOAHOro raza u jap. CocraBieHue
CXEM I10 33JIaHHBIM COCTaBaM M YCJIIOBHUSM HCIOJIb30BAaHUs KATaIM3aTOpPOB. Pemienne 3a1a4 no moJry4eHHIo
OCaX/ICHHBIX 1 HAHECEHHBIX KaTaJu3aToOpOB.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
Jlexuu 0,67 24 18
[TpakTnueckue 3anstus (113) 0,67 24 18
CamocrosiTeJibHas paboTa 2,67 96 71,7
KonrakTHas camocrositenbHas paboTa 0,4 0,3
1,1
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 95,6 71,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOMH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHBI
«TexHoJ10rMsl HEOPraHUYEeCKHUX BellleCTB: KATAJIMTHYECKHE NPoecChDy

1 Heap aucuumiauHbl — npuoOpeTeHre oOydyarolMMUCA 3HAHUNW M KOMIIETEHUMH B oOjactu
TEXHOJIOTUM HEOPraHMYECKHX BEIECTB, BKJIIOYAs KAaTAIUTUYECKUE IMPOLIECCHl U UX OCOOEHHOCTh B
TEXHOJIOTUU OCHOBHOT'O HEOPTaHUYECKOTO CHHTE3a, a TaKXkKe U3ydeHue PU3UKO-XUMHUUYECKUX OCHOB U
(akTOpPOB, BIAUSIOMINX HA HEOPraHUYECKHUE MPOLIECCHI.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:
[1K-2.3, I1K-5.1, TIK-5.3, [1K-6.1, TIK-6.2

3HATh:

- OCHOBHBIC IIOHATHA TCEXHOJOTHMHM HCEOPraHUMYCCKHUX BCIICCTB MU KATAJIUTUUCCKHUX IIPOLECCOB,
MPEACTABICHUH O €€ OTIIMYUTETLHON 0COOCHHOCTH;

- OCHOBHBIC 3aKOHOMCPHOCTHU TCXHOJIOTHH HCOPraHMYCCKUX BCUICCTB M OCHOBHBLIX HCOPTaHHYCCKHUX
MIPOJIyKTaX CBS3aHHOI'O a30Ta U CEPHON KUCIIOTHL

YMETh:
- HCIOJIb30BaTb MCTOABI HMCCICAOBAHUA W OIPCACIICHUA TMMapaMCTpOB MPOUECCOB OCHOBHOI'O

HEOPraHM4YECKOr0 CUHTE3a;
- aHANM3MPOBATh B3aUMOCBS3b TEXHOJOTMYECKHX MapamMeTpoB U 3(G(GEKTUBHOCTH IHpoliecca H
Ka4yeCTBO MPOIYKIUH;
- TPOBOAMUTH SKCIEPUMEHTHI MO 3aJaHHBIM METOINKAM;
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- AHAJIM3UPOBATH PEIYJIbTAThI OKCIICPHUMCHTOB,

BJANCTD.
- MCTOJaMU KAQUYCCTBCHHOI'O U KOJIMYECCTBECHHOTO aHAJIM3a HCOPIraHMYCCKUX BCIICCTB;

- MCTOAaMHU TCOPCTUUCCKOTO H OSKCICPUMCECHTAJIBHOTO HCCICAOBAHHA TCEXHOJOTHMYCCKUX ITPOLECCOB
IMPOU3BOJACTBA HCOPIraHNICCKUX BCIICCTB U MATCPUAJIOB,

- MCTOAaMM OIIPCACIICHUA MapaMCTPOB MATCMATHYCCKHUX MO}ICJ’I@I\/’I TEXHOJIOTUYCCKUX aIlllapaToB IIO
OKCIICPUMCHTAJIbHBIM JJaHHBIM.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Paznen 1. ®Pu3uKO-XUMHYECKHE OCHOBbI M TEXHOJIOTMHM INPOLECCOB pa3/iejieHUs Ta30BbIX cMecei
CJI03KHOT'0 COCTAaBA U CHHTE3a NPOAYKTOB OCHOBHOI0 HEOPraHMYeCKOro0 CHHTe3a

IIpomecchl 0YUCTKH ra30BbIX MOTOKOB OT BPEIHbIX MpUMecei

Karanutrueckoe  THIPHUpOBAHWE W JIETHAPHUPOBAHUE  CEPOOPTAHMYSCKUX  COCAMHCHHIA.
Karanurrueckas O4MCTKa OTXOSIINX Ta30B OT OKCHJIA a30Ta U Cephbl. AJICOPOIMOHHBIE METOJIbI OUUCTKU H
paszerneHus ra3oB. AICOPOIIMOHHAs OCYIIKa Ta30B. AJICOPOLIMOHHAS OUYMCTKA OTXOAAIINX Ta30B OT OKCH/IOB
yriaepona, cepbl W a3oTa. AOCOpPOLMOHHAs OYHCTKAa Ta30B OT OKCHIIOB YIJIEPOJa, COSAWHEHHH CEpHlI.
KpuoreHHbie mporecchl OYMCTKH U Pa3AeiicHUs T'a30B, TSPMOIMHAMHKA IPOIIeCCa.

Heoprannyeckue CMHTE3bI HA OCHOBE Ir'a30BOI0 ChHIPbA

Cuntes ammmaka. @OU3MKO-XMMHUYECKHE OCHOBBI CHHTe3a. TexHomorusi mpouecca. OcobeHHOCTH
SHEProTEXHOJIOIMH MPH MOJIyYEHUH aMMHAKA.

TexHomorusi pa30aBicHHON a30THOW KHCIOTHL. [IpOMBINIICHHBIC arperathl MPOW3BOACTBA pPa30aBIICHHOMN
A30THOM KUCIIOTHI, MX KJIACCH(UKAIUS 10 TEXHOIOTHIECKAM TTapamMeTpam.

TexHOMOrusl KOHIEHTPUPOBAHHOW a30THOM KHCI0ThI. OCHOBBI KOHILICHTPUPOBAHHUS pa30aBICHHOW a30THOMH
KHCJIOTHI X IPSMOU CIIOco0 MOMydeH s KOHIIEHTPUPOBAHHOM.

TexHonoruss cepHol KHUCIOTBL. llomydeHue CEpHOM KHCIOTBI METOIOM JBOMHOIO KOHTAKTUPOBAaHUS U
nBoiiHou abcopouuu (JAK-1A).

[onyuenne ammuauHod cenmuTphl. TexHomorus cynbdara ammonus. CuHTe3 KapOamuna (MOUCBHHEI.
TexHomorus mporiecca ¢ JKUIKOCTHBIM pelukIoM. CTPUIIHMHT — IPOIIECC MOTYISHUS MOUYEBUHBI.

Pazgen 2. Oco0eHHOCTH anmaparypbl M TEXHOJIOTMYeCKOro odgopMiieHHEe IPOLECCOB
HEOPraHU4YeCKOro CHHTEe3a
BapuaHTbl TEXHOJIOTMUECKON peaau3aluu MpPOLIECCOB TEPMUUYECKON IMepepabOTKH BEIIECTB U HX

CpaBHCHHC 110 CTCIICHH M3BJICUCHUA LICJIICBOrO IPOAYKTA, 3aTpaTaM UM BO3MOXHOCTU YTHIIM3allUHU OTXO/OB.
XapakTepucTruKa OCHOBHBIX allapaTos.
KoHCTpyKTHBHBIE 0COOCHHOCTH JIEKTPOJIM3EPOB IS Pa3JI0KESHUS BOJIHBIX XJIOPHUIOB.
Texnonorudeckoe oGopmieHue aacOPOIMOHHBIX MPOIECCOB.
TexHoIOTHYECKHE CXeMbl CHHTE3a aMMHUaKa U 0COOEHHOCTH 000PYI0BaAHUS.
KoHcTpyKkTHBHBIE OCOOEHHOCTH OCHOBHOTO OOOpYAOBaHMS IPOU3BOJCTBA A30THOW KHUCIIOTHI H
KapbaMua.
Paznen 3. Pemienust 3K0J10rn4ecKuX mNpodJieM TeXHOJIOTMH OCHOBHOI'O HEOPraHUYEeCKOr0 CHHTe3a

Pemenus sxonornyeckux npodsieM TeXHOJIOIMH HEOPraHMUECKOIO BEIIECTB

OcHOBHBIE HKOJIOTUYECKUE TIPOOJIEMBI U UX PEIIEHUE MPHU MOJYyYEeHUH BOJOPOJA U CUHTE3-Ta30B.

[IpoGnembl OXpaHbl OKpYKaIOUIEH Cpeibl AIEKTPOXUMUUYECKUX ITPOU3BOJICTB.

[IpoOGnembl 3K0JIOTHH TPU CUHTE3€ aMMHUAKa.

[IpoGnemsl 3arpsisHeHHs] aTMOC(epbl OTXOAALUIUMH ra3aMy MHpU HPOU3BOJICTBE pa30aBICHHON U
KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI.

[IpoOnembl 3arpsi3HEHUs OKpY)Karolled cpeabl MPU IOJYYEHUU CEPHOM KHUCIOTHI U IYTH HUX
peuieHusl.

JleTokcuKaus OTXOJAIIMX Ia30B U OYMCTKA CTOYHBIX BOJI B HEOPraHUYECKOM ITPOU3BO/ICTBE.
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4 O0beM yueOHOM TMCUUILTHHBI

Bun yue6Hoii pa6oThl 3E ikan' iﬂp'
O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 7 252 189
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
B TOM 4HcJjie B (popMe NPAKTHYECKOH OATOTOBKYU (npu

Haauyuu)

Jlexuu 1,333 48 36
B TOM 4ucIie B popme NpaKTUUECKONW NOATOTOBKH (npu Haiuyuu)

[TpakTnueckue 3anstus (113) 1,333 48 36
B TOM uucIie B (popme NpaKTUUECKONW NOATOTOBKHU (npu Haiuyuu)

Jlaboparopusie padoTs! (JIP)

B TOM 4ucIie B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu)

CamocrosiTesibHasi paboTa 3.333 120 90
CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTUINHBI (u1u Opyeue

8UObI CAMOCOSAMENLHOL pabombl) 3,333 120 90
Buja kouTpoJs:

Ik3aMeH (eciu npedycmompen YII) 0,99 35,6 26,7
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIMs 0.01 0,4 0,3
[ToaroToBKa K 9K3aMeHYy. ]

Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«TexHoJI0TMSI HEOPraHUYECKHUX BelleCTB: MUHEPAJbHbIE YI00pPeHHUs U COJII)

1 Heab AMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOYydYaIOIIMMUCA YITYOJNEHHBIX 3HAHUNA H
MIPaKTUYECKUX HABBIKOB B 00JacTH (PU3MKO-XMMHUYECKUX OCHOB M TEXHOJIOTMM MOJYyYEHHS MHHEPAJIbHbIX
ynoOpeHui U cojieil U NCI0JIb30BAHNU UX B MPO(ECCHOHAILHOM 1€ TEIbHOCTH.

2 B pesyabTrare u3dy4eHHs AUCHUILIMHbI 00YYAIOMIUICH 10JIKEH

Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

1IK-2.3, IIK-5.1, [IK-5.3, IIK-6.1, I[IK-6.2, I1IK-6.3

B pe3ynbraTe n3yueHus: AMCUUILIUHBI CTYIEHT OakajaBprara JOJDKeH:

3name:

— KJaccupUKalUI0 U XMMHYECKHE CBONCTBA POAYKTOB OCHOBHOTO HEOPTaHUYECKOTO CUHTE3a;
— TEOPETUYECKUE OCHOBBI MOJYYEHUS! HEOPraHUYECKUX BEIECTB; MEXaHU3Mbl OCHOBHBIX HEOPTraHHMUECKUX
peakuuil ¥ ux oOuIre KUHETUYECKUEe 3aKOHOMEPHOCTH;
— OCHOBHBIE THUIIbl U KOHCTPYKIIMH PEAKTOPOB JJIsl IPOBEACHUS MPOLIECCOB;
— METOJbl MOJEJIMPOBAHUS U ONTHUMU3AIMHN TEXHOJOTHYECKUX MPOLECCOB NMPOU3BOJICTBA HEOPraHUUECKUX
BEILECTB;
— CHCTEMBbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS TEXHOJIOTMUYECKHUX IPOIECCOB U OTIENbHBIX Y3JIOB
TEXHOJIOTHYECKOM CXEMEI,
— TEXHOJIOTMYECKHE MPUHLHUIBI OCYHIIECTBICHUS XUMUYECKUX MPOLECCOB MOJIYYEHUs, MUHEPAIbHBIX COJIEH
U y1oOpeHuii;
Ymemo:
— HCII0JIb30BaTh METO/IbI UCCIIE0BAHNUS U ONIPEACICHUS TapaMeTPOB TEXHOJIOIMUHBIX IIPOIIECCOB;
— aHaJIM3UPOBATH B3aUMOCBS3b TEXHOJIOTMUECKUX MAapaMeTPoB ¢ 3PPEKTUBHOCTHIO MpoIecca U KaYeCTBOM
IPOYKLIAH;
— MPOBOJUTH SKCIIEPUMEHTHI 110 33/IaHHBIM METOAMKAM; AaHAJIM3UPOBATh PE3YIbTaThl SKCIIEPUMEHTOB.
Bnaoemuv:
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— METOJaMM pacuera HEOOXOJMMBIX TEXHOJOTMYECKMX IapaMeTpOB Ha OCHOBE SKCIIEPUMEHTAJIBHBIX U
JUTEPaTypPHBIX TaHHBIX;

— METOJAaMM TEOPETUYECKOTO U OSKCIEPUMEHTAIBLHOTO HCCIEIOBAHUS TEXHOJIOTMUECKHUX IIPOLECCOB
IIPOM3BO/ICTBA HEOPIAHUYECKUX BEILIECTB;

— ONpEeNeNeHUs  IapaMeTpoB  MaTeMaTUYECKUX  MOJENed  TEXHOJIOTMYECKHX  alllaparoB IO
AKCIEPUMEHTAJILHBIM JTaHHBIM;

— MporpaMMamH JUisl IOCTPOSHHS U ONTHUMM3AIMHN TEXHOJIOTHYECKON CXEMBI;

— METOJaMU TEXHUKO-IKOHOMUYECKON ONTUMH3AIUHN TEXHOJOTHYECKUX CXEM.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. OO0mme cBedeHHsi 0 MPOAYKTAX HeopraHuvyeckoil xumuu. BBenmenue. 3HaueHue
MIPOJIyKTOB TEXHOJIOTMM HEOPraHMYECKHX BEIIECTB B AKOHOMHUKE cTpaHbl. Poib ynoOpeHuil B KU3HU
pactenuii. CoIpb€ U SHEPTUS ISl IPOU3BOACTBA KUCIIOT, COJIEH U y10OpeHui.

Pa3znesn 2. PaBHoBecue M KMHeTHKAa B TeXHOJOIMM HeOpPraHM4YecKUX BemlecTB. PaBHOBecue u
KMHETHKa B BOJHOCOJIEBBIX M COJIEIJIaBKUX cucTreMax. IIpuMmeHeHue pauarpaMM pacTBOPUMOCTH B
TEXHOJIOTUU HEOPTaHUYECKUX BELIECTB.

Paznen 3. TumoBble mnpomecchl W Onmepanu¥ B TEXHOJOIrHM HEOPraHMYeCKMX BellecTB.
PactBopenne um KpucTaJuIM3alUu COJIEH, pa3esieHue cojiell U MPUPOIHBIX MUHEPAJIOB, TEPMOOOpabOTKa.
['MrpocKONMYHOCTD U CIIEKUBAEMOCTh MUHEPAIbHBIX YAOOPEHUH.

Paznen 4. TexHosiorusi OCHOBHBIX MHMHEPAJIbHBIX YAoOpeHmii. [Ipom3BOJACTBO a30THBIX,
KaJTUUHBIX, (OCPOPHBIX, CIIOXKHBIX, CMEIIAHHBIX M MHUKPOYAOOpeHUN. DKOJOTHYECKHE AaCIEKThl
IIPOM3BO/ICTBA PA3IMYHBIX BUIOB y100peHUI

4 O0beM yueOHOM TMCUMILTHHBI

O0bEM TUCIUATUIHHBI

Bun yae6uoi pabotet 3E Axan. 4. AcTp. u.
OO611ast TpPYA0EMKOCTh AUCHUIIINHBI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,24 80,6 60,5
B TOM 4YucJjie B popMe NPaKTHYECKOI MOATOTOBKH ) ) -
(npu nanuuuu) -
Jlexmun 0,89 32 24
[TpaxTuueckue 3anstus (113) 1,33 48
Jlaboparopusie padots! (JIP) ; - ;
CamocrosiTeJibHAs paboTa 2,76 99,4 74,5
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
2,76
CaMOCTOSTEIbHOE H3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI 99 74,2
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0.4 0,3
1 2
IToaroroBka K 3K3aMeHy. 35,6 35,7
Buj uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«OCHOBBI KBAHTOBOI XMMHUHU HEOPraHUYECKUX BelleCTB)

1 Henb AMCUMIVIMHBI — COCTOUT B U3YYEHUH OCHOBHBIX IMOHATHM COBPEMEHHOW KBAaHTOBOW XUMHUHU U
KBAaHTOBO-XMMHMUYECKMX METOJOB pacuera CTPOCHHUsS MW CBOMCTB XUMHYECKMX CHCTEM; BO BBEICHHUH
CTYJIEHTOB B KPyI' OCHOBHBIX IIPE/ICTABJICHUI O XUMHUYECKOU CBA3U U MEKMOJIEKYJIIPHBIX B3aUMOICHCTBUAX
U O3HAKOMJIEHMM Ha 3TOM OCHOBE C OCOOEHHOCTSIMH XMMHYECKOW CBSI3M B XMMHUYECKHX BEIIECTBAX U
O0OyCIIOBJIEHHBIX J3THUM CBOMCTBAMHM MAaTE€pHaJOB; B OCBOECHHMU pPAOOTHI C OCHOBHBIMU KBAHTOBO-
XUMUYECKHMH KOMIIBIOTEPHBIMU IIPOTPaMMaMH, UCIIOJIb3YEMBIMU Ha IIPAKTUKE.

121



2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH :
Obaaoams clieayOIUMU KOMIIETEHIMSIMA U UHIUKATOPAMU UX JOCTH)KECHHUS:
1IK-2.1, [IK-2.2, [IK-2.3, IIK-4.1, [IK-4.2, IIK-4.3

3nams:
- OCHOBHBIE TIOJIOKEHUS KBAHTOBOM XUMHUH, COBPEMEHHOM TEOPHUM XHUMHUYECKOM CBSI3U U
MEXMOJIEKYJIIPHOTO B3aUMO/IEUCTBUS U IPUMEPHI €€ MPUMEHEHUsI K KOHKPETHBIM XUMHUYECKUM CHCTEMaM;
- IPUHLMIBI KOJIMYECTBEHHOM XapakTepu3allMM aTOMHON M 3JIEKTPOHHOM CTPYKTYpPhl MOJIEKYJISIPHBIX
CUCTEM;
- OCHOBHBIE B3aUMOCBSI3U MEXY 3JIEKTPOHHON CTPYKTYPOH M (PU3UKO-XUMUYECKMMU CBOMCTBAMU BEILIECTB,
JIe)KAaIIue B OCHOBE YIIPABJICHUS! CBOMCTBAMM;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKUX pPAaCUETHBIX METOJOB U 00JIaCTH HX
MPUMEHUMOCTH.

Ymems:
- NMPUMEHATh KBAHTOBO-XMMHUYECKHME IMOIXOJAbl M METOJbl Ui pacuera, MHTEPHpPETaluu U MpeacKa3zaHus
CTPOEHHUSI U CBOMCTB MOJIEKYJSPHBIX CUCTEM.

Braoemy:
- DJIEMEHTapHBIMU HaBbIKAMHM IIPUMEHEHUS KBAHTOBO-XMMHUYECKUX MOJXO0/I0B U METOJIOB U UHTEPIIpETalun
pe3yJibTaTOB IpPU PEHIEHUH MPAKTUYECKUX TEXHOJIOIMYEeCKHX 3aJad M CTaHAAPTHBIMU  KBAHTOBO-
XUMHYECKUMHU KOMITbIOTEPHBIMU ITPOrPAMMaMHU.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Beeoenue. Tlpenmer kBaHTOBOW XUMHUHU. Pollb KBaHTOBOW XMMHH B ONHUCAHWM XUMUYECKHUX SIBIICHUU U
IIpOLIECCOB. B3anMMOCBSA3b KIACCUYECKON U KBAHTOBOM MOJEINIEH MOJIEKYIL.
Pazoen 1. Obwue npunyunst K6aHMOBOU XumMuu
1.2. OcHOBHbIE IPUOTUKEHHUSL.
OcCHOBHBIE MOJIO)KEHUSI KBAaHTOBOM MEXAaHMKH. BapualnOHHBIH METOJl HAaXOXJEHUS BOJHOBBIX (PYHKIIHH.
[TpubnmkeHne He3aBUCHMBIX dYacTull. MeTOoJ caMOCOTJIaCOBAHHOIO MoJisi Aisi aToMoB. IlpuGmmxenue
LEHTPAJIBLHOTO MOJIsl. ATOMHBIE OPOUTAIH U UX XapAaKTEPUCTHUKH.
1.3.  OaHO31EKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJHOBBIE (PYHKIIMU U METOJIbl UX pacyera.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOUW BOJHOBOM ¢yHkuuu. CrnuH-opOutanu. [lerepmunant Cneiitepa.
Beenenue B meroast Xaptpu-®oka u Kona-lllama, xumMuueckass TpakTOBKa Pe3yJbTaTOB. DJIEKTPOHHBIC
KOH(UTypali aTOMOB C TOUKH 3pEHUS KBAHTOBOI XUMUHU.
Paszoen 2. Memoowi keanmosoii xumuu
2.1. MonekynspHasi CTpYKTypa, JIEKTPOHHAsI KOPPEIISILIUL.
[Ipubmxenne bopua-OnmnenreiiMepa, aagnabaTuyecKuii MOTEHIHAI U TIOHATHE MOJICKYISIPHOW CTPYKTYpHI.
Metonet Xaptpu-®oka u Komna-llloma pmns monekynsl. Ilpubmmxenne MO JIKAO. DOnexkrpoHHast
Koppersiisi. MeTos KOH(PUIrypalluOHHOTO B3aUMOJCUCTBHS. Teopus Bo3mylieHud. Pacuer sHeprum
JMCCOLMALUN XUMUYECKUX CBSI3EH.
2.2. Hesmnupuyeckue u Moy MINPUIECKAE METOBI.
Wepapxuss meTo0B KBaHTOBOW Xxumuu. Hesmmnmpuueckas kBaHTOBass xumwus. basuchble (yHKUMU 1715
HEAIMIIMPUYECKUX pacueToB. ATOMHBIE U MOJIEKYJIApHble Oa3zucHble HaOophl. Posib Ga3ucHbBIX QyHKIMI B
ONHMCAHUU CBOMCTB MoJiekyll. llomysmnupuueckue metonpl. BajeHTHoe npubiamkeHHe. T-3JEKTPOHHOE
npubmokenue. Meton Iappuzepa-Ilomna-Ilappa. IlpocTtoit u pacuupenssiii metoapl Xokkens. ToUHOCTh
KBaHTOBO-XMMHUYECKUX PACUYETOB CBOWCTB MOJIEKYI.
Pazoen 3. Xumuueckas c6s13b u MedHcMoNeKYIAPHbLIE 83AUMOOCUCBUSL
3.1. Xumunueckas CBsI3b U MEXKMOJIEKYIISIPHBIE B3aUMOAEHCTBHSL.

OpOuTanbHas KapTHHAa XUMHYECKON CBs3H. KOHCTpyKTHMBHAas M JECTpYKTHBHAs HHTEp(epeHIus
opbutaneii. MounekynspHble opOuTanM W UX CcUMMeTpuiiHasg kiaccuukanus. KoppensunoHHbie
qyarpamMMbl. DJIEKTPOHHbIE KOHPUIYpalluu JIBYXaTOMHBIX MOJIEKY/I. AHAJIU3 3acelleHHOCTEeW opOuTaie mo
Mamukeny. [lonsTHE 0 3apsiiax ¥ NOPAIKAX CBA3EH.

[IpocTpaHncTBEHHOE  pacmpeneiaeHue  dJIEKTPOHHOM  INIOTHOCTH M XMMHUYECKas  CBA3b.
MexxmonekysipHble B3aumoaeiicTeus. JledopmanimonHast 31eKTpoHHas IIOTHOCTh. CHIlbl B MOJIEKYJ1aX.
3axnouenue. KBaHTOBAsI XMMUS KaK HHCTPYMEHT IIPOTHO3a B XUMHUHU.

OO61Iee KOJIMYECTBO Pa3aeyioB — 3.
4 O0beM yueOHOM TMCHMILTHHBI
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O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMILJIMHbBI 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinmu 0,445 16 12
[Tpaxtuueckue 3ausarus (113) 0,445 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHasi paboTa 1,11 40 30
KonTakTHas camocrositenbHas pabora 0,4 0,3
1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 39,6 29,7
Bua koHTpoJs: 3a4eT ¢ OLCeHKOMH

5.3 IncuunjauHbl 4acTu, GopMUpyeMoii y4aCTHUKAMHU 00pa30BaTe/bHbIX OTHOLIEHHI (IMCIUILINHBI
10 BbIOOpY)

AHHOTaNusA padoyeil NPOrpaMmMbl JUCHUILIMHBI
«OCHOBBI TEXHMKH IKCIIEPUMEHTAJIBHBIX HCCJICI0BAHUI B TEXHOJIOTMH HEOPTaHMYECKHUX BeELeCTB»

1 Heap aucuunauHbl — mpuoOpeTeHrne 00yJaroIUMHC 3HAHUM OCHOB METOJIOJIOTHH, TTPUHITUTIOB
OpraHU3aIui UCCIICIOBAHUM B XUMUYECKOU TEXHOJIOTUH HEOPTaHUUECKUX BEIIECTB
2 B pe3ysbTrare U3y4eHHs] AMCHUIIMHBI 00YYAIOLMIACS JOJIKEH::
Obnadams cneAyOIMUMHA KOMIIETCHIIMSMU U MHAUKaTopamu ux goctmxenus: YK-1.3, TIK-3.3, TIK -
4.2, IIK — 4,3.
3namo:
— METOJIbI 00pa0OTKU PE3YNITATOB SKCIIEPUMEHTA;
— MPUHIUIBI  UCCTeAOBaHUsI  (a30BBIX pPABHOBECHH B TETEPOrCHHBIX CHCTEMaX, KPUTCPUH
YCTaHOBJICHUSI PAaBHOBECHS,
— HCCIIEIOBAaHUE PABHOBECHI B CHUCTEMAX «Ta3 - KUIAKOCTbY, (OKUIKOCTbh — TBEPHOE TEIO», «ra3 —
TBEPAOE TEION;
- 0COOEHHOCTH U3YYCHHS] KHHETUKU TOTIOXUMUYECKHUX U T€TEPOTCHHO-KATATMTUYECKUX MTPOIIECCOB
Ymemn:
— MPUMEHSATh TEOPETHUYECKUE 3HAHUS 10 XHMHUHM W TEXHOJOTHHU HEOPTaHWYECKUX BEIIECTB IMIPU
BbinosiHeHu HUP u BoImycKHON KBanU(pUKAIIMOHHOM paboThI;
— MPUMEHATh TpaBwia [nOOca mid HaAXOXKIACHUS TPEACIbHOW pa3sMEPHOCTH B HCCIICIOBAHUU
PaBHOBECHI 1 KHHETUKH I€TEPOTreHHO-KATATUTHICCKUX PEAKIIHiL;
- KOHCTPYMPOBATh JKCIIEPUMEHTAIBHYIO YCTAaHOBKY ISl WCCJEJAOBAHUS PABHOBECHS W KHHETHUKU
re€TEPOTreHHBIX MPOLIECCOB;
— MIPOBOJIUTH SKCIIEPUMEHTHI 110 33/IaHHBIM METOIUKAM;
- aHATM3UPOBATH PE3YIbTATHI IKCIIEPUMEHTA;
Braoemy:
- MJITAHUPOBAHUEM U MPOBEJCHUEM HAYYHBIX MCCICAOBAHUN B 00JACTH TEXHOJOTUHM HEOPTAaHUYECKUX
BEIIECTB;
— cnocobamu morcka, coopa u ananusza HHGOPMAIIHIH;
— METOJAMU TEOPETUYECKOTO M AKCIEPUMEHTAIBHOTO HCCIIEIOBAHUA TEXHOJIOTMYECKUX MPOIECCOB
MIPOM3BO/ICTBA HEOPTaHUUECKHUX BEIIECTB U MATEPUATIOB;
- METOJIJaM1 MaTeMaTUYECKOW 00pabOTKH PEe3yJabTaTOB SKCIIEPUMEHTA.
3 Kparkoe coaepxxanue TUCUUILIMHBI

123



Pa3nes 1. DxcnepuMeHTaIbHbIE METObI HCCJIEJOBAHNN B XMMHYECKOH TEXHOJIOTMH HEOPraHU4YeCKNX
BellecTB.

1.1. DxcnepuMeHT B Xxumudeckoil TexHosiorud. Hayunele uccnenoBanus: GyHIaMeHTalIbHbIE, TIOUCKOBBIE,
NpHUKIagHble U pa3paboTku OCHOBHBIE 3aJlaud AKCHEPHUMEHTAIbHBIX HCCIEIOBAaHUN B XHMHUYECKOM
TEXHOJIOTUU. MaTemaTudeckasi 00paboTKa pe3yJabTaToB SKCIIEPUMEHTA.

1.2. TlnanupoBanue skcnepumenTa. Jlabopatopnoe obopynoBanue. M3mepenue temmeparypbl. Co3gaHue
M30TEPMUUYECKHUX yclIoBHM. M3Mepenne pacxoa0B )KUIKOCTH U Ta3a. Co3/naHne BRICOKMX U HU3KUX JIaBJICHUM
Paznea 2. U3yuyenue ¢pa3oBOro paBHoBecHs B reTepOreHHbIX CHCTeMAaXx.

2.1. OcHOBHbIE MPUHLMIIBI U3y4yeHUsl (PA30BBIX PABHOBECHM, BBHITEKAIOUINE M3 KOHLENIUU AMHAMUYECKOTO
paBHoBecusi. Mcnonb3oBanue mnpaBwia (a3 ['mbbOca 11 HaxOXIEHUS MpeAeabHOW pPa3sMEpPHOCTH B
uccienoBaHusax (a3oBbix paBHOBecuil. Kpurepun ycraHOBIEHUS MPAKTUYECKOTO PABHOBECHSI.

2.2. OCHOBHBIE METO/IbI U3YYCHHSI PABHOBECHSI: CTATHICCKUH, TMHaMuIeckuii. MiccnenoBanne paBHOBECHS B
CUCTEMeE JKUJKOCTb - TBepJoe Teno. ccnenoBanue paBHOBECHSI B CUCTEME a3 - JKUJIKOCTb.

2.3. HccnenoBanue paBHOBECHsI B CHCTEME ra3 - TBepaoe Teso. OCHOBHBIE THUIIBI CHUCTEM, MapaMeTphbl U
UHTEpBaJl UX uU3MeHeHus. llpuMeHeHue METOJ0B HMHCTPYMEHTANbHBIX (U3UKO-XUMHUYECKUX METOJIOB
aHanu3a, GU3NIECKUX METOJIOB In Situ.

Pa3zpnen 3. U3yyeHne KHHETHKH IeTepPOreHHbIX PeaKIuii.

3.1. UccnenoBanue KUHETHKU KaTaJUTUYECKHX pPEAKLIMA B CUCTEMAax ras - KaTajau3aTop U KHUJIKOCTb -
KaTajau3aTop; 00lue NPUHIIMIIBL, JIUMUTUPYIOIIKE cTaguu. [IpoTOUHbIi peakTop 11eanbHOro BHITECHEHUS U
€ro MoJeNb MPUMEHHUTEIBbHO K oOpaTHOW 3amauye. MHTerpanbHbll U auddepeHuuanbHbld  peakTophbl.
HupkynsuuoHHble ycTaHOBKH. CpaBHHUTENbHAs XapaKTEPUCTUKA MPOTOYHBIX U LUPKYISLUOHHBIX
pEaKTopoB.

3.2. Tepmudeckuit ananu3. Bo3smokHOCTH MeTO1a

4 O0beM y4eOHOi 1 CIUNIHHBI

O0beM TUCUMIIIMHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,7 96 73
Jlexinm 0,4 16 12
B TOM 4ucIie B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu)
[TpaxTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B popme NpaKTUUEeCKON NOATOTOBKHU (npu Haiuyuu)
Jlaboparopusie padots! (JIP) 1,8 64 48
B TOM uucIie B (popme NpaKTUUECKONW NOATOTOBKU (npu Haiuyuu) 1,8 64 48
CamocrosiTeJibHAas padoTa 120 119,6 88,7
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 0.3
3a4 ¢ oy.) ’ ’
CamMocTosATenbHOE U3YUCHUE PA3/ICTIOB JUCIUTUINHBI (U1u Opyeue
8UObL CAMOCOAMENLHOU pabomwl)
Bua konTpoJs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«MeToabl Hcc/IeIOBAHUI B TEXHOJIOTMH HEOPraHMYEeCKUX BelleCTB»

1 Heap aucuMmuiMHbI — npuoOpeTeHre oOydarolMMUCS 3HAHUN OCHOB METOJIOB M IPHUHIIUIIOB
OPraHu3aIuy UCCIECIOBAHUN B XUMHUECKON TEXHOJIOTUH HEOPTaHMYECKUX BEIIECTB

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAOIIMIACS J0JI5KEeH::

Obnadams cneAyOIMUMHA KOMIIETCHIIMSIMU U MHAUKaTopamu ux goctmxenus: YK-1.3, TIK-3.3, TIK -
4.2, 11K —4,3.

3nameo:
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- OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepHalibl, JlabopaTopHoe O0O0OpyJdOBaHHME JJIsi H3MEPEHUs U
KOHTPOJISI IaBJICHHUSI, TEMIIEPATYPbl, CKOPOCTH I'a30BbIX IOTOKOB;
- METO/Ibl CO3/IaHMsI HU3KUX U BBICOKHUX JIaBJICHUM U TEMIIEPATYP;
- OCHOBHBIE IIPUHLMIIBI HCCICJOBAaHUS DPABHOBECUHM B TIE€TEPOTCHHBIX CHCTEMAX M KHUHETHUKHU
TOIMOXMUMHUYECKUX U T€TEPOr€HHO-KATAJTUTUIECKUX TIPOLIECCOBY;
- METO/1bI PU3UKO-XUMUYECKOTO aHalIn3a, IPUMEHIEMbIE JUIsl aHAJIM3a PEe3yIbTaTOB dKCIIEPUMEHTA
Ymemy:
- MPUMEHSITh TEOPETUYECKHE 3HAHHUA 1O XHMHUU M TEXHOJOIMM HEOPraHMYECKHUX BEILECTB IpHU
BbinosiHeHu HUP u BoimyckHON KBasIM(pUKAIIMOHHOM paboThl;
- OCYILIECTBIISATH BEIOOP KOHCTPYKLIMOHHBIX MaTepUaAIOB U MOHTaX JIaDOPaTOPHON YCTaHOBKH;
- IIPOBOJIUTH 3KCIIEPUMEHTHI 110 3aIaHHBIM METOAUKAM;
- AHAJIM3UPOBATH PE3YJIbTATHI IKCIIEPUMEHTA;
Braoemy:
- METOJaMU TEOPETHYECKOI0 M SKCIEPUMEHTAIBHOTO HCCIIEIOBAHMUS PABHOBECUS W KUHETHKHU
IIPOU3BO/ICTBA HEOPTaHWUYECKHUX BEIIECTB U MATEPUAJIOB;
- criocobamu rmoucka, coopa u aHaauza HHGOPMaLIUK;
- METOJaMU TEOPETHYECKOTO M SKCIEPUMEHTAIBHOIO HCCIECJOBAaHUSA TEXHOJIOTMYECKUX IMPOLIECCOB
IIPOU3BO/ICTBA HEOPraHUUYECKHUX BEIIECTB U MATEPUAJIOB;
- METO/IaMU MaTeMaTH4eCKON 00pabOTKH pe3ylIbTaTOB AKCIIEPUMEHTA.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3nes 1. DxcnepuMeHT B XUMHY€CKOI TEXHOJIOTMU HEOPraHMYeCKHUX BellecTB.
1.1. DkcrnepuMeHTaIbHBIE HCCIIEIOBAaHUS B XUMHUYECKOM TexHoioruu. Martemaruueckas o0paboTka
pe3ynbTaToB IKCHepUMeHTa. KOHCTPYKIIMOHHBIE MaTepUabl, IPUMEHSIEMbIE B JIa0OPaTOPHH.
1.2. IlpuGopbl nns uU3MEpeHHs] U KOHTPOJIL CKOPOCTH Ta30BOr0 IMOTOKA, TEMIIEpaTypbl U JaBJICHHS.
[IpuHIMIBI U3y4eHUs] paBHOBECHUS B T'€TEPOT€HHBIX CUCTEMAX: CTaTUYECKH, TuHaMuyecKuil. TUmbl cuctem,
rapaMeTpsl U UHTEPBAT UX U3MeHeHUs. OCHOBHbIE METO/IbI (PM3NKO-XUMUYECKOTO aHAIN3a
Paspen 2. IlpuHuuns ucciaenoBanus Gpa3oBoro paBHoBecHust
2.1. Metonpl n3yueHus: (pa3oBbIX PaBHOBECHM, BBITEKAIOIINE M3 KOHLEMIUU TUHAMHYECKOIO PaBHOBECHS.
[Ipumenenue npasuna (a3 ['mOOca 11 HaX0XKAEHUS MPEAETBbHON Pa3MEPHOCTH B MCCIEA0BAHUAX (Da30BbIX
PaBHOBECHIA.
2.2. V3yueHue paBHOBECUS B CHCTEME CGKMJKOCTB - TBEpAOE Teno». MccnenoBanre paBHOBECHS B CUCTEME
«ra3 - KUJIKOCTbHY.
2.3. HUccnenoBaHue paBHOBECUSI B CUCTEME «ra3 - TBepJoe Teao». OCHOBHbBIE THUIIBI CUCTEM, IapaMeTphl U
UHTEpBaJl UX uU3MeHeHus. llpuMeHeHue MEeTOJ0B HMHCTPYMEHTANbHBIX (U3UKO-XUMUYECKUX METOJIOB
aHanu3a, GU3NIECKUX METOJIOB In Situ.
Paspnen 3. UccienoBanne KHHETHKH TOMMOXMMHUYECKHUX U KATAJUTHYECKUX peakuii

3.1. HccrnenoBanrne KMHETUKY TONOXMMHMYECKUX M KaTAIMTHYECKUX PEAKLIUN B CUCTEMAax ra3 - KaTaJau3aTop
U KHUAKOCTb - KaTalIu3aTop; OOIIMe MPUHLMIbL, JUMUTHPYIONINE CTafud. MHOTOKOMIIOHEHTHBIE CUCTEMBI,
MPUHIMIBI "UCKIIIOUEHUS" KOMIIOHEHTOB IIPU ONPEEIEHUN KOHCTAaHT U KO3 (UIIUEHTOB.

3.2. Tepmuueckuii ananu3 TBepbIX BemecTB. BoamoxkHoctu merona nepusarorpaduu u TT/ACK.

4 O0beM yueOHOI TN CHUIIUHBI:

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.

O01mas Tpya10eMKOCTh JUCHMIJIMHBI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,7 96 73
Jlexinm 0,4 16 12
B TOM 4ucIie B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu)
[TpaxTnueckue 3anstus (113) 0,4 16 12
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B TOM 4HcJ€ B (popMe NPAKTUUECKOM MOArOTOBKH (npu Hanuuuu)

Jlaboparopusie padoTs! (JIP) 1,8 64 48
B TOM 4ucJe B popme MpaKTUUeCKOW NOATOTOBKHU (npu Haiuyuu) 1,8 64 48
CamocrosiTeJibHas paboTa 120 119,6 88,7
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au / 0.4 0.3
3a4 ¢ oy.) ’ ’

CamMocTosATenpHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTIINHBI (u1u Opyeue
BUObL CAMOCMOAMENLHOU pabomwl)
Bua konTpoJs: 3ader c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI IPOCKTHPOBAHUA  000PY10BAHHE XMMHUYECKHUX IIPOU3BOJACTB

1 Ieab AMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOYydYaIOIIMMUCA YIIYOJNCHHBIX 3HAHUNW H
MIPaKTUYECKUX HABBIKOB IO OCHOBAaM IMPOEKTUPOBAHUS TEXHOJOTUYECKOTO OOOPYAOBAHUS XUMUYECKUX
MIPOU3BOJICTB U MCIIOJIb30BAHUH UX B PO(ECCHOHANIBHON JAESITEITbHOCTH.

2 B pesyabrare u3dy4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIeNyONUMA KOMIIETESHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-1.1, IIK-5.1, IIK-6.1, IIK-6.2, I[IK-6.3

B pe3ynbraTe n3yueHus: AMCUUILIMHBI CTYJIEHT OakajaBprara JOJIKEH:

3name:

— OCHOBHBIE TEHJCHIIMU Pa3BUTUS XUMUYECKON TEXHOJIOTUH;
— OCHOBHBIE CTaJMH TPOEKTUPOBAHUS MPEANPUATUI XUMUYECKOHN MPOMBIIIIEHHOCTH;
— MICXO/IHbIE JIaHHBIE JUIS IPOEKTUPOBAHUS MPOMBIIIIEHHOTO XUMUYECKOTO MPOU3BOJICTBA;
— IOCJIEeI0BAaTEIbHOCTh BBINOJIHEHHS MPOEKTHBIX PAacYeTOB, OCOOEHHOCTH BBIIOJIHEHUS MaTEPUAIBHBIX U
TEIUJIOBBIX PACU€TOB THIIOBBIX MTPOLIECCOB HEOPTaHUUECKOW XUMUM;
— TpeOoBaHuUsl, IPEIbABISEMbIE K TEXHOJOTHYECKOMY 000pyI0BaHUIO;
— KnaccuuKalMio U OCOOEHHOCTH KOHCTPYKIMHM OOOpYAOBAaHMSI JUIsl IPOBEIEHUS XUMHUKO-
TEXHOJIOTHYECKUX ITPOLIECCOB;
Ymemo:
— J1aBaTh TEXHUKO-3KOHOMHUYECKOE 000CHOBAHUE MPOEKTA;
— BBIOMpATh CTaHAAPTHBIE 3JIEMEHTHI TEXHOJIOTUYECKUX allapaToB U MPOBOJUTH UHKEHEPHbIE PAacUeThl 110
JAHHBIM MCTOYHUKOB TEXHUYECKOU JTUTEPATYphI;
— BBINOJIHATH MaTepHalIbHbIE, TEXHOJIOTMUYECKHE, TEINIOBBIE PAaCU€Thl IPHU MPOEKTUPOBAHUI
— aHaAJIM3UPOBATh PE3YJIbTAThl PACUETOB;
— aHaNU3MpOBaTh B3aUMOCBS3b TEXHOJIOTMYECKUX, KOHCTPYKTHUBHBIX M MEXaHHYECKHX OCOOEHHOCTEH
anmapara;
— COCTaBJIATh CHEUU(PUKAIINIO TEXHOJIOTUYECKOTO 000pyI0BaAHUS;
— HCIIOJIb30BaTh MAKeThl MPUKIAIHBIX porpamMm it opopmiienus rpapudeckoit yactu KII u Il xumuko-
TEXHOJIOTHYECKHUX allapaToB U TEXHOJOTUYECKUX CXEM;
Bnaoemuv:
— HaBBbIKaMH MOMCKA, NIOJIb30BAaHUS U aHAJIN3a TEXHUYECKOU TOKyMEHTAI1H;
— HaBbIKAMHM pa3paOOTKM MPUHIUINHAIBHOM U TEXHOJOTMYECKOW CXEMbl IPOU3BOJCTBA U €€
KOMILJIEKTOBaHUSI HEOOXO0AUMBIM 000pyI0BaHUEM;
— HaBBIKaMH pa3pabOTKU U rpauueckoro U300pakeHus anmnapaTypHO-TEXHOJIOTMUYECKUX CXEM, TUIIOBOTO
0o0Opy/lOBaHHA W €ro OTHEJIbHBIX VY3JI0B C IIOMOUIbI0 IPOrPaMMHBIX CPEICTB Uil MOCTPOCHHUS
TEXHOJIOTHYECKHUX allapaToB U CXEM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3nea 1. Beenenue B npoextupoBanue. OCHOBBI IPOEKTUPOBAHUS XUMHUECKOTO 000pYI0BaHUSI.

1.1. Xumuueckue mnpeanpusaTHs, cTpykrypa. OCHOBHBIE 3Talbl M OPraHU3alus MPOEKTHPOBAHUS
XUMHUYECKUX TPOU3BOJICTB.
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1.2. Kpurepuu BbpIOOpa KOHCTPYKIMOHHBIX MarepuanoB. Kiaccuduxaiuss TeXHOJIOTHYECKOTO
000pyI0BaHUS.

1.3. Kiaccupukauus cuia U HanpsHKEHUM, OPUYUHBI BO3HUKHOBEHUS M HX [OCIEICTBUS.
Knaccudukanus nepopmarimii.

1.4. TexHHUKO-?KOHOMHUYECKOE OOOCHOBaHME MpoeKkTa. VcxoaHble AaHHBIE A MPOEKTUPOBAHUS
MIPOMBIIIJIEHHOTO XMMHYECKOTO TPOU3BO/ICTBA.

Pa3nes 2. Pacuer OCHOBHBIX Y3JI0B U J€Tajlel XUMUKO-TEXHOJIOTHYECKOTO 000PY/I0BAHHUS.

2.1. MewmOpaHHas Teopusi B MEXaHMYECKUX pacyeTax M OCHOBHbIE JomymieHus. OCHOBBI
MEXaHUYECKOT'O pacueTa OTIAENbHBIX JIEMEHTOB TEXHOJOTMYECKUX aNNapaToB C MCIOJIb30BAHUEM JIAHHBIX
CIIPaBOYHON TEXHUYECKOU JINTEPATYpPHI.

2.2. Knaccudukanus 1 pacyeT TOHKOCTEHHBIX 000JI0U€K Ha IPOYHOCTh, )KECTKOCTh U YCTOMYUBOCTD
KOHCTPYKLUU. DIIOPBI CUJI U N3rMOar0IUX MOMEHTOB, BOSHUKAIOIINX B 000JI0UKE armapara.

2.3. ®nanupl, Ha3HayeHHE, KIacCU(pUKaLuUsi, pacdyeT M OCHOBHbIE IMapaMeTpbl s BbIOOpa
CTaHJAPTHBIX 3JIEMEHTOB I10 CIIPAaBOYHOM TEXHUYECKOU JIMTEpaType.

2.4. Knaccudukanus, KOHCTPYKIIUS U MEXaHHYECKUN pacyeT TEMI00OMEHHBIX almapaToB >KECTKOU
KOHCTPYKLIMH M C KOMIIEHCAIMel TeMIepaTypHbIX HaIpsHKEHUH; KOJIOHHBIX alnaparoB, anmnapaToB
BBICOKOTO JIaBJICHUSI, pEaKIIUOHHOTO 000py10BaHUSI.

Kypcosoit mpoekt

3.1. IlpuHuunuanpHas TEXHOJIOTMYECKass CXeMa U €€ KOMIUIEKTOBaHHE OCHOBHBIM H
BCIIOMOTaTEIbHBIM 000pYI0BAaHUEM.

3.2. banancoBble 1 MEXaHUYECKHE PACUEThl TUIIOBOI'O TEXHOJIOTMYECKOTO 000pYyI0BaHUSL.

3.3. UepTexH TEXHOJIOTMUYECKON CXEMbl U OCHOBHOTO TEXHOJIOTMYECKOIO arapara ¢ NpUuMEHEHUEM
MaKeTa NPUKIAIHBIX IPOrpaMMm

4 O0beM yueOHOM TMCHMILTHHBI

Cemectp
Bcero
B yue6HOi paGoTI 7 cemecTp 8 cemectp
3E Axan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 6 216 4 80,8 2 16
KonrakTHasi paboTa — ayIuTOpPHBIE 224 | 80.8 | 1,79 64,4 0,44 16
3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH ) ) ) ) ) )
NMOATOTOBKHU (npu Hanuuuu)
Jlexuun 0,89 32 0,89 32 0,44 16
[TpakTnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 2,76 | 99,6 | 1,22 44 1,54 | 55,6
KonrakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2,76 98.8 1,22 43.6 1,54 55.2
JUCITUTUTUHBI
Buabl KoHTpOJISA:
IK3aMeH 1 36 1 36 0,02 | 0,72
KonTtakTHas paboTa — HpoMexyToyHas 0.4 0.4 0,72
arTecTanys 1 1 0,02
[ToaroToBka K 3K3aMeHY. 35,6 35,6 0,72
Buja nToroBoro KOHTpoJIs: JK3aMeH 3au c ou.

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«O0opynoBaHKE U OCHOBBI IPOEKTHPOBAHMS NPOU3BO/ACTB
OCHOBHOI'0 HEOPTaHUYECKOI'0 CHHTE32)»
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1 Ieab IMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOydYaIOIIMMHUCA YIIYOJNEHHBIX 3HAHUA H
MIPaKTUYECKUX HABBIKOB II0O OCHOBAaM IMPOEKTUPOBAHUS TEXHOJOTHYECKOTO OOOPYAOBAHUS XUMUYECKUX
MIPOU3BOJICTB ¥ MCIIOJIb30BAHUH UX B PO(ECCHOHANIBHON JAESITEIbHOCTH.

2 B pesyabTrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JI2KEeH

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

VK-1.1, IIK-5.1, IIK-6.1, IIK-6.2, I[IK-6.3

B pe3ynbraTe n3yueHus: AMCUUILIMHBI CTYIEHT OaKajaBprara JOJIKEH:

3uamo:
- OCHOBHOE U BCIIOMOTraTeabHOE 000pyI0BaHUE AJIsl TEXHOJIOTMHM HEOPraHMUECKHUX BEIIECTB;
—IPUHLIMIIBI OPraHU3alUU U CTaIUU MPOEKTUPOBAHUS MPEANPUITUA XUMUUYECKON IPOMBILUIEHHOCTH;
— OCHOBBI BBINIOJIHEHUS! MAaT€pUAIbHBIX U TEIUIOBBIX PAaCYETOB IPOLIECCOB TEXHOJIOTUU HEOPraHUYECKUX
BEILECTB;
— KIaccu(UKalMIO W OCOOCHHOCTHM KOHCTPYKUMH OOOpyIOBaHUS JJsi IPOBENEHUS XUMHUKO-
TEXHOJIOTHYECKHX ITPOLIECCOB;
Ymemu:
— BBINOJIHATH MaTepHalIbHbIE, TEXHOJIOTMUECKUE, TEINIOBBIE PAaCUeThl IPHU MPOEKTUPOBAHUI
— aHaNU3MpOBaTh B3aUMOCBS3b TEXHOJIOTMYECKUX, KOHCTPYKTHUBHBIX M MEXaHHYECKHX OCOOEHHOCTEH
anmapara;
— COCTaBJIATh CHEUU(PUKAIINIO TEXHOJIOTUYECKOTO 000pyI0BaHUS;
Braoemy:
— HaBbIKaMH 0(OPMIIEHUS YepPTEKEN C MOMOILBIO TPOrPAMMHBIX CPEJICTB.
- cnoco0amMu U MpuéMaMu COCTaBJICHUS! POU3BOICTBEHHBIX JTMHHMA.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3nes 1. Beenenue B npoexktupoBanue. OCHOBBI IPOEKTHPOBAHUS XMMHYECKHX NPOU3BO/ICTB.

XuMHYecKoe MpeanpusTie, cTpykrypa. OCHOBHbIE 3Tanbl W OpraHu3alus MPOEKTUPOBAHUS
XUMHUYECKUX MPpou3BOJCTB. [IpennpoektHas npopadoTka. Texnuueckoe 000CHOBaHUE HA MPOEKTUPOBAHUE U
CTPOUTENIBCTBO IMPOMBIIUIEHHOTO 00BbeKTa. TEeXHHUKO-3KOHOMHUYECKOE€ OOOCHOBAaHHME KaK OCHOBHOM
MPEANPOCKTHBIN JOKYMEHT. 3a/laHre Ha IPOEKTUPOBAHUE.

[Ipoextusiit nepuon. OnHocTauiiHOE (TEXHUKO-pabOYHil MPOEKT) U JIBYX CTaJuHHOE (TEXHUYECKOE
MIPOEKTUpPOBaHUE U pabouue uyepTexku) npoekrupoBaHue. CocTaB TexHHKO-pabodero mpoekrta. Ilopsaok
paccMOTpEHUs] U COTJIacOBaHUs MpoeKTa. DkcrnepTusa npoekTa. Ilopsaok pa3paboTKM TEXHOIOTMYECKOM
4acTH MPOEKTA.

[Topsinox cocTaBiieHHWs U BbIJAUYM MCXOJHBIX JaHHBIX Ha IPOEKTUPOBAHHWE HOBBIX, a TaKXKe Ha
paciiupeHue, PpEeKOHCTPYKIMI0 M TEXHUYECKOE I[EePEeBOOPYKEHHE JEHCTBYIOIIUX MPEANpUATHNH U
IIPOM3BOJICTBEHHBIX O0OBEKTOB.

Paspnen 2. Pacyer 0CHOBHOIO U BCIIOMOIaTeJIbHOI0 000pPYA0BaHUA

XapakTepUCTUKH KOHCTPYKIMOHHBIX MaTepHalioB, KPUTEPHUM HMX BbIOOpa B COOTBETCTBUU C
Ha3HAYEHUEM TEXHOJOIMYECKOro OOOpylOoBaHUS M YCIOBUSAMHU e€ro skciutyarauuu. Kiaccudukanus
MaTepUagoB, XUMHUKO-TEXHOJIOTUYECKUX TpoueccoB M  oOopynoBanus. OOmue TpeboBaHUSA K
00Opy/lOBaHHIO,  TPEJYCMOTPEHHbIE  OCHOBHBIMM  HOPMAaTUBHBIMM  JOKyMeHTamu.  IIpaBuia
KOHCTPYHPOBAHHUS TEXHOJIOTMUYECKOT0 000PYI0BAHUS U TEXHOJIOTUS €r0 U3TOTOBJICHHUS.

Knaccudukanus, KOHCTPYKUUS M pacdeT TEMJIOOOMEHHBIX alapaTo, KOJOHHBIX almaparoB, anmnapaToB
BBICOKOTO JIaBJIEHMSI, pEaKIMOHHOI0 00opynoBaHus. Pacuer oCHOBHOTO 00OpyI0BaHUE: KOJIOHHBI CUHTE3A,
KOHTAKTHBIE amIapaThl, amnmapaThl BRICOKOTO NaBJeHUs, ajacopOepsl, abcopOeprsl u np. BermomorarensHoe
obopynoBaHue: GUIBTPOBAIBHBIC YCTAHOBKH, HACOCHI, CYIITMILHOE 000py/IOBaHHE.

Paszgea 3. KypcoBoii npoekt

Bbi6op TexXHONOrMYecKOM CcXeMbl U €€ KOMIUIEKTOBAHHME OCHOBHBIM M BCIIOMOTATEJIbHBIM
obopynoBaHueM. MarepuanabHbIN U TEIJIOBOW pacdeThl 000pynoBaHus. YepTeKH TEXHOJIOTUIECKON CXEMBI
1 OCHOBHOT'O TEXHOJIOTMUYECKOTO armapara ¢ IpUMEHEHUEM TaKeTa MPUKIIAIHBIX IPOrpaMm

4 O0beM yueOHOM TMCHMILTHHBI

\ Bun yuebHoi paboTsl \ Bcero Cemectp \
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7 cemecTp 8 cemecTp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh AUCIIUTUTHHBI 6 216 4 80,8 2 16
KonrakTHas paboTa — ayIuTOpPHBIE 224 | 80,8 | 1,79 64,4 0,44 16
3aHATHSA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NMOATOTOBKU (npu Hanuuuu) ) ) ) ) ) )
Jlexuuun 0,89 32 0,89 32 0,44 16
[Tpaxtnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHas paboTa 2,76 | 99,6 | 1,22 44 1,54 | 55,6
KonrtakTHas camocrositenbHas paboTa 0,8 0,4 0,4
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 2,76 98.8 1,22 43.6 1,54 55.2
JUCLUILIMHBI
Buabl KOHTpOJIS:
JK3aMeH 1 36 1 36 0,02 | 0,72
KonTtakTHas paboTa — HpoMeEXyToyHas 0.4 0.4 0.72
aTTecTalus 1 1 0,02
[ToaroroBka K 3K3aMeHy. 35,6 35,6 0,72
Buja nToroBoro KOHTpoJIs: JK3aMeH 3au c ou.

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUILIMHBI
«AcopOuuUs B TEXHOJOTMHU HEOPraHMYECKHUX BelleCTB)

1 Hegp aMCUMIVIMHBI COCTOUT B NpUOOpPETeHMHM OOy4arolMMHCS 3HaHUH U (HOpMHUpPOBAHUU
KOMIIETEHIIUH B 0O0OJacTH aacoOpOLMOHHBIX TEXHOJOTHHA MO NPO(UII0 TEXHOJOTUU HEOPraHMYECKUX
BEIIIECTB.

2 B pe3yJsbTare U3y4eHHs] AMCHUIIMHBI 00YYAOIMIACS JOJI7KEeH::

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

1IK-4.1, [IK-4.2, IIK-5.1, IIK-5.3, I[IK-6.1

B pe3synbpTaTe uzydeHus: JUCIUIUIMHBI CTYACHT OaKaiaBpuaTa JI0JDKEH:

3uamep:

- OCHOBHBIC TIOHSITHS B TEOPHUH aICOPOLIMH U CBOMCTBA aICOPOIIMOHHBIX CUCTEM;

- TUIIBI IPOMBIIIICHHBIX aJICOPOCHTOB;

- 0COOCHHOCTH MacCO- U TEIUIONepeHoca Mpy aacopOIuy U JeCOpOInn;

- KJ1accu(UKAIUIO acOPOIIMOHHBIX MPOIECCOB M0 CIIOC00aM pereHeparuy aacopoOeHTOB;

- OCHOBHBIC TPHHIIMIIBI OPTaHHU3alUX aJCOPOIMOHHBIX TPOIECCOB HA MPHUMEPAX MOTYICHUS
HEOPraHUYECKHUX MPOJTYKTOB;

- OCHOBHBIE TEXHOJIOTUUECKHE U anmapaTypHble 0COOCHHOCTH MPOIIECCOB.

Ymems:

— HaxOJIUTh B3aMMOCBS3b MEXKAY MPUPOJION CHUCTEMBI aACOPOTHB-aJCOPOCHT W IPOIIECCaMH,
KOTOpPbIE MOTYT B HEW TMPOTEKaTh; TMPaBWIbHO CPOPMYIUpPOBATH 3agady IMPH IMOCTAHOBKE
aJICOPOITMOHHBIX UCCIIEAOBAHUH U pa3paboTaTh MyTh €€ PEIICHUS;

— 110100paTh aACOPOEHTHI AJIs1 KOHKPETHBIX MTPOLIECCOB;

— COCTaBUTh U PACCUMTATh MAaTEPUATIbHBIN U TETUIOBOM OajaHCHI MPOIecca, UCXOI U3 3aJaHHBIX
YCIIOBUH;

— COCTaBUTH MPUHIMIHAIBHYIO CXEMY M IMPOBECTH TEXHOJOTUYECKUM pacyeT ajcopOIMOHHON
YCTaHOBKH.

— TPOBOJIUTH OHKCIEPUMEHTHl 1O 3aJaHHBIM METOJAMKAM U aHAJIM3UPOBATh PE3yJIbTAThI
AKCIIEPUMEHTOB.

Bnaoemuo:
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— MeTOJaMH IOJIy4eHUs U OOpabOTKM OSKCHEPUMEHTAIbHBIX JAHHBIX IO aJCOPOIMOHHBIM
CUCTEMaM,;

— MeTOJaMM aHaju3a pe3ylIbTaTOB OIpPEAETICHUs] TEPMOJMHAMUYECKHX XapaKTEepPUCTUK
aZICOPOITMOHHBIX CUCTEM;

— METOJJaMH pacyeTa U OpraHu3aliy aJcoOpOIMOHHBIX IIPOLECCOB;

— CBEACHUSIMH 00 0COOEHHOCTSIX a/ICOPOLMOHHBIX TEXHOIOTUI U 000pyA0BaHHUS.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3znen 1. Ousuko-xMMHUYECKHEe M MH)KEHEPHBbIE OCHOBBI aJCOPOLIMOHHBIX IPOLECCOB IMOITYYECHHUS
HEOPraHMYECKHUX BEIIECTB.

1.1. Beenenne. OCHOBHBIC IOHATHSI B TEOPUU aJCOPOIIHH.

1.2. Kpatkue cBesieHus O IPOMBIIIJIEHHBIX aJICOPOEHTAaX.

1.3. AacopOimoHHOE paBHOBECHE.

1.4. Kunetnka agcopOmumu.

1.5. MaccooOMeH B aacOpOLMOHHBIX Hpoleccax. Mojenu JTUHaAMHUKU afcopOouuu: (QpoHTaIbHas
M30TEepMHUECKas paBHOBECHAs U (PpOHTaAIbHASI U30TEPMHUUECKAs HEPaBHOBECHASI MOJEH a1copOLUU.

Paznen 2. Texnonorust ancopOIMOHHBIX MTPOIIECCOB.

2.1. Meroapl peakTHUBalMU M pereHepanuu ajacopbentoB. Kiaccudukanus ancopOLMOHHBIX
IIPOLIECCOB MO criocobam perenepanuu. [Iporeccsl ¢ 0IHOKpaTHBIM UCIOIb30BAaHUEM aJICOPOCHTA.

2.2. Ilpomeccol ¢ peakTuBanmeil agcopoeHta. [IpuMeHeHHEe aKTUBHPOBAHHBIX Yried B IpoIlecce
BOJIOTIOATOTOBKH.

2.3. Huxinyeckue MpoLecchl, MPUHIUIB HOCTPOEHHUS IMMKJIOIpAaMM, OpraHU3alus IPOILECCOB,
11oa00p acopOEHTOB, IPUMEPHI UCIIONIb30BaHUA. Jle3aKTuBaLus aICOPOCHTOB, €€ MPUUMHBI U BOZMOKHOCTH
WX YCTpaHEHHUS.

2.4. Tporecchl OCYIIIKU Ta30B C TEPMUUECKON pereHepanueit agrcopoenta. [lpuniunuansHas cxema,
TEXHOJIOTUS Ipolecca, aICOPOCHTHI-OCYIIUTENN, KOHCTPYKTUBHBIE OCOOEHHOCTH OCHOBHOTO 000PY/A0BaHHUS.

2.5. KopoTKOIMKIIOBBIE TPOILIECCHl C Oe3HarpeBHOW pereHeparueit aacopoenta. Ocyiika ra3os.
AncopOunoHHOe pasneneHre Bo3ayxa. OCHOBHBIE TEXHOJIOTUYECKHE U allapaTypHble OCOOEHHOCTH
IIPOLIECCOB.

4 O0beM yueOHOM TMCUMILTHHBI

Bunpr yue6HO# paboThI O0beM TUCIUIIINHEI
3B Akan. AcTtp.
q q
O0mas TpyA0eMKOCTb M CHHUIIIMHbI 3 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,3 48,4 35,1
Jlexuu 0.9 32 24,3
[TpakTueckue 3anstus (113) 0,4 16 10,8
Jlaboparopusie padots! (JIP) - - -
CamocrositesbHas padora (CP): 1,7 59,6 45,9
KonrakTHas camocrositenbHas padota (AmmK us 0.4 0,3
VII ons 3au / 3au c oy.) 1,7 ’
CaMOCTOSTENbHOE N3YUYEHHUE PA3/I€TIO0B JUCHUIIIIMHbI 59,2 45,6
Buja uTOoroBoro KOHTpOJIA: .
3ader c oneHKOMH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«BBeeHne B XMMHUYECKYI0 TEXHOJIOTHIO PEAKTHBOB H 0€000 YMCTHIX BeLIECTB)

1 Heab AMCHUIIMHBI COCTOMT B MPHOOPETEHUH OOYyUYaIOIIMMHUCA YIIYOJNEHHBIX 3HAHUNA H
MPAKTUYECKNX HABBIKOB B OOJIACTH TEXHOJOTHHM YHCTHIX BEIIECTB W PEAKTHMBOB M HCIOJb30BAaHUU WX B
po¢hecCHOHANTBHOM JIeATETLHOCTH.

2 B pe3yJsbrare u3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS J0JI7KEH::
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Obnadams CIeNyONMMA KOMIIETSHITUSIMA U WHIUKATOPAMU UX JTIOCTHKCHUS:

1IK-4.1, [IK-4.2, IIK-5.1, IIK-5.3, I[IK-6.1

B pesynbpTaTe nzydeHus: IUCIUIIMHBI CTYACHT OaKkanaBpuaTa J0JDKEH:

3namo:

- TpeOOBaHUA K YACTHIM BEIIECTBAM U PEAKTHBAM, HX KIIaCCU(DUKAINIO;

- TEOPETUYECKUE U TPAKTUUECKUE OCHOBHI UX MOJTYYCHUS U IPUMEHEHHS,

- 0COOCHHOCTH UX TTPOU3BOJICTBA U KOHTPOJIS;

- JKOHOMHYECKHUE U IKOJIOTHIECKUE TTPOOIEMBI MPOU3BOJICTBA U ITYTH UX YMECHBIIICHUSI.

Ymemo:

- HCIOJIb30BaTh METOIbl MCCIEAOBAHHUS W OINPEACIICHUS MNapaMeTpoB M IOKa3aTesield IPOLIECCOB
MOJTy4CHUS YUCTHIX BEIIECTB U PEAKTHBOB;

- AHAJIM3UPOBATH B3aUMOCBS3b TEXHOJIOTHYECKUX MapaMeTpoB ¢ 3(PPEKTUBHOCTBHIO IpoIecca u
KaueCTBOM MPOAYKIIHH;

- BBIOMpATh KOHCTPYKITMOHHBIE MaTEPHAIIbI JIJIsl TIPOIIECCOB MOTYYEHUSI PEAKTUBOB M 0CO00 YMCTHIX
BEIIIECTB;

- TPOBOJIUTH OKCIIEPUMEHTHI 10 33JlaHHBIM METOJUKaM H aHAJIM3UPOBATh PE3yJIbTATHI
AKCIIEPUMEHTOB;

- IPUMEHSTh 3HAHUS, TIOJTYYCHHBIC B PE3YJbTAaTe U3YUCHUS JUCIUIUIMHBI, TPU BEIOOPE COBPEMEHHBIX
M WVHHOBAIMOHHBIX TEXHOJIOTHUH, TPW HAMHMCAHWM HAYYHBIX CTaTe€ld, OTYETOB M  BBIMYCKHOM
KBaJIN(DUKAIIMOHHOM pabOTHI.

Bnaners:

- OCHOBHBIMH HaBBIKaMH PabOTHI C PEAKTUBAMH M 0CO00 YHCTHIMH BEIIECTBAMH, B T.4. C KaTaJlOraMu
WX OTEUECTBEHHBIX U 3apyOCKHBIX TPOU3BOIUTEINICH;

- YMEHHEM KOPPEKTHO CTaBUTh W pPeIIaTh 33/1a4M IO MOJYyYECHUIO U MPUMEHEHHIO YUCTHIX BEIIECTB U
PEaKTHBOB;

- METOJIaMU TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO HCCJICAOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB
WX TIOJIyYCHHUS;

- HaBBIKaMHU MMOCTPOCHUS U TEXHUKO-DKOHOMUYECKON ONTHUMH3ALNN TEXHOJOTHIYECKOU CXEMBI;

- METOJIaMH OTIPE/ICIICHUS Ka4eCTBA YHCTHIX BEIIECCTB U PEAKTHBOB.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Paszgea 1. XuMnueckre METOAbl OYMCTKH HEOPraHMYECKUX BEILIECTB.

1.1. BBenenue. OcHOBHBIE OHITHSI U HOMEHKJIATYpa YUCTHIX BELIECTB.

1.2. McTOYHMKY 3arpsi3HEHUM B TEXHOJIOTUH ITOJIYYEHUHU YUCTHIX BEIIECTB.

1.3. KOHCTpYKIIMOHHBIE MaTePUAIIbI, UCIIOIb3YEMbIE B TEXHOJOTUHA HEOPTaHUUECKUX PEAKTHBOB.

1.4. MeTo1pl OUMCTKH Yepe3 ra3oByio (asy.

1.5. MeTopl OUMCTKH Yepes3 KUKy (asy.

Pazgea 2. Du3nKO-XUMUYECKUE METOIbI OYMCTKH HEOPraHUYECKUX BEIIECTB.

2.1. Ilpouecchl KpUCTAIIN3AIMOHHONW OYUCTKH.

2.2. Metoa ancopOLMOHHON OYUCTKH.

2.3. DKCTPaKIIMOHHBIE METOIBI OUHCTKH.

2.4. JINCTUILISIIIMOHHBIC METOIBI OUHCTKH.

2.5. IoHOOOMEHHBIH METO/1 NOJyYEHUS] YUCTHIX BEIIECTB.

2.6. MeMOpaHHBIE METO/IbI OYMCTKU U PA3JICICHUS )XKUAKUX U Ta30BBIX CPEl

4 O0beM yueOHOM TMCUUILTHHBI

Bunpr yue6HO# paboThI O0beM TUCIUIIINHEI
3B Akan. AcTtp.
q q
OO0mas TPy10eMKOCTh JHCHUILIMHBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48,4 35,1
Jlexuu 0.9 32 24,3
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[TpaxTueckue 3anstus (113) 0,4 16 10,8

Jlaboparopusie pabots! (JIP) - - -

CamocrositesabHas padora (CP): 1,7 59,6 45,9

KonrtakTHas camocrositenbHas paboTa 0.4 0,3
1,7

CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 59,2 45,6

Bujx uTOoroBoro KOHTpOJIA:

3a4er ¢ OLEHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«Hay4Hble uccie0BaHUs B XUMHYECKON TE€XHOJIOT MM

1 leab AUCHUIUIMHBI — MpHOOpeTeHHEe OOy4YarOIMMUCSA YIiyOJEHHbIX 3HAHUN W KOMIIETEHIHH,
MOJIyY€HUE U 3aKpeIuleHHe Npo(ecCUOHATIbHBIX YMEHHI M HAaBBIKOB B 00JIACTH IPOBEIEHUS HAy4HO-
HCCIIEIOBATENIbCKUX pPabOT C MCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJOIMH IyTeM CaMOCTOSTENIbHOTO
TBOPUYECKOI'O BHIMOJIHEHUS 33/1a4, [IOCTaBJICHHBIX IPOrPaMMOIl HAy4YHBIX UCCIIEIOBAHUM.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U WHIuKatopamu ux aoctwkenns: [1K-2.3, TIK-3.3, TIK-
4.1, 11K-4.2, TIK-4.3,

3uamo:

— TOPSAJOK IUIAHUPOBAHUS, IPOBEACHUS U 00eCIeYeHUs SKCIIEPUMEHTOB;

— METO/JIbl MaTeMaTHYECKOI0 aHAIN3a U MOIETTUPOBAHNUS SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS;

— Hay4YHO-TE€XHHUYECKYI0 HH(OpMAaIMIO, OTEYECTBEHHbIH U 3apyOekHBbIM OMNBIT IO TEMAaTHUKe
HCCIIEIOBAHUS;

Ymemy:

— HCHOJb30BaTh COBpPEMEHHbIE HH(POPMAIMOHHbIE TEXHOJOTUH, B TOM YHUCIE CETEBBIE
KOMIIBIOTEPHBIE TEXHOJOTUU W 0a3bl JaHHBIX NPU IUIAHUPOBAHUU U TPOBEJIEHUU DJIEKTPOXUMHUUYECKUX
AKCIEPUMEHTOB;

— TPOBOAUTH 00pabOTKY pe3ylbTaTOB SKCIEPUMEHTOB U OLICHHWBATH IOTPEIIHOCTH, BBIABUIATh
TUIOTE3bI M YCTAHABIMBATh IPAHULBI UX IIPUMEHEHUS;

— OCYILECTBJISATH MOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 10 Mpoduiio
Hay4HBIX MCCIIEIOBAHMI, B TOM YHUCIIE C IPUMEHEHNEM Internet-TexHOJIOTHil.

Braoems:

— HWJEOJIOTHEH METOJIOB HCCJIEeOBAaHUS U aHajau3a, CUCTEMOM BbIOOpa METOJIOB HCCIEOBaHUS,
OLICHKOM BO3MOKHOCTEH KakJI0TO METOa.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Uccnedosanus é obnacmu xumuyeckou mexHono2uu

Pa3paboTka cOCTaBOB pacTBOPOB M TEXHOJOTHYECKHX IapaMeTpOB  IMPOIECCOB XHUMHUYECKOM
TEXHOJIOTUH

Pazoen 2. Hccneoosanus 6 obracmu 04ucmku CmoyHvlX 600 U 2a308biX 6bl0pocos COCTaB CTOYHBIX
BOJI M Ta30BBIX BBIOPOCOB, (DM3MKO-XMMHUYCCKHIA aHAIN3, COBPEMEHHBIC TEXHOJIOTHH OYHCTKH BBIOPOCOB.
Metonpl XIIK, aroMHO-a0COpOLIMOHHON CEKTPOMETPUU, MACC-CIIEKTPOMETPUN C UHIYKIIMOHHO-CBSI3aHHOM
I1a3MOM, CHEKTPO(GOTOMETPUH IS KAYeCTBEHHOTO M KOJUYECTBEHHOTO KOHTPOJIS TPU pPEereHepanuud U
VTHJIN3AIAHA TEXHOTCHHBIX OTXOJIOB.

Pazoen 3. Uccneoosanus 6 obracmu mexnonrocuu hyHKYUOHATbHBIX MAMEPUATLOB

CuHTEe3 KaTaanu3aTopoB U aJICOPOCHTOB U MX aHAJIH3.

4 O0beM yueOHOM TMCHUILTUHBI

O0BneM TUCHUILINHBI

B N
U1 y4eOHOi padoThl Akan. | Acrp.

4. 4.

3E
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O01mas Tpya0eMKOCTb JUCHMIIJIMHbI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlaboparopubie pabotsl (JIP) 2,67 96 72
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 3,33 120 90
KonrakTHas camocrositenpHas paboTa 0,4 0,3
1

CaMOCTOSTENbHOE N3YUYEHHUE PA3/IE€TI0B AUCHUIIIIMHbI 1196 | 89,7
Bu uTOroBOro KOHTpOJIs: 3a4er c onleHKOMH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUILIMHbBI
«IIpakTUKYM N0 XMMUYECKO TEXHOJIOTUN»

1 leab AUCHUIUIMHBI — MpHOOpeTeHHe OOy4YarOIMMUCSA YIyOJEHHbIX 3HAHUN W KOMIIETEHIHH,
MOJIyY€HUE U 3aKpeIuleHHe Npo(ecCUOHATbHBIX YMEHHI M HAaBBIKOB B 00JIACTH IPOBEIEHUS HAYYHO-
HCCIIEIOBATENIbCKUX pPabOT C MCHOJIb30BAHUEM COBPEMEHHBIX TEXHOJOIMM IyTeM CaMOCTOSTEIbHOTO
TBOPUYECKOI'O BHIMOJIHEHUS 33/1a4, [IOCTaBJICHHBIX IPOrPaMMOIl HAy4YHBIX UCCIIEIOBAHUM.

2 B pesyabrare u3y4eHHs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams cneayrONIMMU KOMIIETEHIMSIMU B HHIuKatopamu ux aoctwkenus: [1K-2.3, TIK-3.3, TIK-
4.1, 11K-4.2, TIK-4.3,

3uamo:

— TOPSAJOK IUIAHUPOBAHUS, IPOBEACHUS U 00eCIeYeHUs SKCIIEPUMEHTOB;

— METO/JIbl MaTeMaTHYECKOI0 aHAIN3a U MOIETTUPOBAHNUS SKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS;

— Hay4YHO-TE€XHHYECKYI0 HH(OpMalMI0, OTEYECTBEHHbIH U 3apyOekHBIH OMNBIT IO TEMAaTHKE
HCCIIEIOBAHUS;

Ymemy:

— HCHOJb30BaTh COBpPEMEHHbIE HH(POPMAIMOHHbIE TEXHOJOTUH, B TOM YHUCIE CETEBBIE
KOMIIBIOTEPHBIE TEXHOJOTUU W 0a3bl JaHHBIX NPU IUIAHUPOBAHUU U TPOBEJIEHUU DJIEKTPOXUMHUUYECKUX
AKCIEPUMEHTOB;

— TPOBOAUTH 00pabOTKY pe3ylbTaTOB SKCIIEPUMEHTOB U OLICHHWBATH IOTPEIIHOCTH, BbIIBUIATH
TUIOTE3bI M YCTAHABIMBATh IPAHULBI UX IIPUMEHEHUS;

— OCYILECTBJISATh MOUCK, 00pabOTKy M aHaIW3 HAyYHO-TEXHUYECKOW HMH(OpMalMH 1O MpOodUiio
Hay4HBIX MCCIIEIOBAHMI, B TOM YHUCIIE C IPUMEHEHNEM Internet-TexHOJIOTHil.

Braoems:

— HJEOJIOTHEH METOJIOB HCCJIEOBAaHUS W aHajau3a, CUCTEMOM BbIOOpa METOJIOB HCCIEIOBaHUS,
OLICHKOM BO3MOKHOCTEH KakJI0TO METOa.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasoen 1. Hccnedosanus é obnacmu xumuyeckou mexHoio2uu

PazpaboTka COCTaBOB pacTBOPOB M TEXHOJIOTHYECKUX IApaMETPOB  MPOIECCOB XUMHYECKOU
TEXHOJIOTHH. AHAJIW3 MHHEPAIBHOTO CHIPbsl, TIPOBEJACHHWE MEpPepadOTKH MHUHEPATBHOTO  CBHIPhS
HccnenoBanue 3IeKTpOQIIOTAIMOHHOTO TIpoliecca TBEpHod (a3sl W3 BOAHBIX PACTBOPOB. AHAIN3
COBPEMEHHBIX TEXHOJIOTHA OYHCTKH CTOYHBIX BOJ IPOHM3BOJCTBA MEYATHHIX IUIAT. McciaenoBanue BIMSHUS
3apszia ¥ pa3Mepa 4acTHI] Ha MPOIecchl GIoTalud U GUIbTpaIuu.

Pazoen 2. Hccneoosanus 6 obracmu 04ucmku CmoyHvlX 600 U 2a308biX 8bl0pocos COCTaB CTOUYHBIX
BOJI M Ta30BBIX BBIOPOCOB, (DM3MKO-XMMHUYECCKHIA aHAIN3, COBPEMEHHBIC TEXHOJOTHMH OYHCTKH BBIOPOCOB.
Metonpl XIIK, aroMHO-a0COpPOLIMOHHON CEKTPOMETPUH, MACC-CIIEKTPOMETPUN ¢ UHTYKIIMOHHO-CBSI3aHHOM
I1a3MOM, CHEKTPO(GOTOMETPUHN IS KAYeCTBEHHOTO M KOJUYECTBEHHOTO KOHTPOJIS TPU pEereHepanuud U
VTHJIN3AIAHA TEXHOTCHHBIX OTXOJIOB.

Pa3zoen 3. Uccneoosanus 6 oonacmu mexnonocuu )yHKYUOHAIbHBIX MAMEPUATLOB

CuHHTE3 KaTaau3aTopoB U aJICOPOCHTOB U X aHAIM3. MouduirpoBaHue MPUPOIHBIX MAaTEPHAIIOB.

4 O0beM yueOHOM TMCHMILTHHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMILJIMHbBI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlaboparopusie padoTs! (JIP) 2,67 96 72
B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 3,33 120 920
KonrakTHas camocrositenbHas paboTa 0,4 0,3
1
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI 119,6 | 89,7
Buja nToroBoro KOHTpoJIs: 3ader c oleHKOM

5.4 IlpakTuka
AHHOTanuA padoyei NpPorpaMmel
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEIbHAS MPAKTHKA»

1 esb NpakTHKM — TOJYYEHHUE CTYACHTAMH OOIIMX MPEACTaBIEHUN 00 OCHOBHBIX THUIIAX XUMHKO-
TEXHOJIOTUYECKHX IPOIECCOB, 3HAKOMCTBO € pabOTOM OCHOBHBIX HPUOOPOB U OOOpPYIOBAHUS IS
TEXHOJIOTUYECKUX UCCIIEI0BAHUM, a TAKXKE MOTyY€HHUE EPBUYHBIX PO(ECCHOHATBHBIX YMEHHUIM U HaBBIKOB
CaMOCTOSITEJIBHOIO TBOPYECKOTO BHIIIOJIHEHHS 3a7a4 IPAKTHKHU.

2 B pesyabTaTre NPOX0KACHUS NPAKTHUKHA 00y4al0MIiCA T0JI5KeH:

Obnadams cneAyOIMUMA KOMIETEHITUAMHA U uHAuKatropamu ux aoctmwkenus: OINK-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; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3uamo:

- MOPSAJIOK OpraHU3alluy, IJIAaHUPOBAHUS, MPOBEICHUS U OOecreueHus] HayqHO-HCCIeA0BaTEIbCKUX
paboT C HCHONb30BAaHHUEM COBPEMEHHBIX TEXHOJOIHH, IMpeACTaBIeHUN 00 OpraHum3alud XUMHYECKOTO
IIPOU3BO/ICTBA;

- OCHOBHOE 000pYy/I0BaHUE, IPUMEHSAEMOE B HaYUHbIX UCCIIEOBAHUSIX U XUMUYECKON TEXHOJIOTHU U
IIPUHLIAII €r0 IEHCTBYS,

Ymemu:

- OCYILIECTBJISATh MOUCK, OOpabOTKY M aHajJu3 Hay4yHO-TEXHMYECKON HH(poOpMauuu Mo NpoQuiIo
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHOIorui;

- HUCIOJIB30BaTh COBPEMEHHbIE MPUOOPHI M METOAUKU 10 HpOoUII0 IporpaMMmbl OakalaBpuaTta,
OpraHU30BBIBATH [TPOBEICHUE KCIIEPUMEHTOB U UCIBITAHUN, IPOBOAUTH UX 00pabOTKY U aHAJIU3UPOBATH UX
PE3yJIbTaTHI.

Braoemy:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO K HCCJIENOBATENbCKON AEATEIbHOCTU HO HPOdUI0 H3ydaeMoi
IporpaMMbl OakaiaBpuara;

- TNEepBOHAYAJIbHBIMM HaBBIKAMH PA0OTHI C HAyYHO-TEXHUYECKOU, CIPAaBOYHOM JHUTEpaTypoud H
JIEKTPOHHBIM PECYPCAMHU 110 TEOPETUYECKUM U TEXHOJIOTMYECKUM ACTIEKTaM XUMHUYECKON TEXHOJIOTUH;

- KOMIUIEKCOM M€pPBOHAYAJIbHBIX 3HAHUM M TMpeAcTaBieHUN 00 OpraHu3aluul XHUMHYECKOTO
IIPOU3BO/ICTBA;

- HaBBIKAMH H3JI0KEHUS IOJIYYEHHBIX 3HAHMM B BUJE OTYETA O MPOXOXKIACHUM MPAKTUKH, OIIUCAHUS
HCXOJIHBIX MaTEPHUAIIOB, TEXHOJOTHYECKON CXEMBI IIPOU3BOJICTBA, KOHTPOJISI KAYECTBA TOTOBOM PO TYKIUH.

3 KpaTkoe coaep:kaHue NPAKTUKHU
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Paszoen 1. 3unaxomcmeo ¢ opeanuzayuei u ocyujeCmeienueM HAay4HO-UCCAe008AMENbCKOU
desmenvHOCmMuU

[IpaBmia TeXHUKH OE30MACHOCTH B XMMHYECKOUW Jaboparopwu. [IpHHITUIIEI OpraHU3alliyd HAY4HO-
uccienoBaTelibckoir. CoBpeMeHHbIe MPUOOPHI, MPUHIIMIT UX Ppa0OThIl U METOJbI aHAJIN3a, WCIIOIh3yeMbIC B
HAYYHOU JIEATEITPHOCTH 110 TTPO(UITIO IIPOTpaMMBI OaKallaBpUaTa.

Pasoen 2. 3nakomcmeo ¢ npouzso0cmeeHHol 0essmeIbHOCMbIO 8 XUMUYECKOU MeXHOI02UU

Howmenkiarypa npoayKTOB XUMHUYECKOTO TPOU3B0icTBa. OCHOBHBIC POHU3BOJICTBEHHBIC IMPOIIECCHI B
COOTBETCTBHUU C TEXHOJOTHYECKOW cxeMol mpemnpustus. OCHOBHBIC TapaMeTpbl IMPOHM3BOJICTBEHHBIX
IpoIeccoB  ©  pabOTBhl  TEXHOJOTHYECKOTO 00OpyAoBaHUS. MeTonbl KOHTPOJS U yIpaBIICHUS
TEXHOJIOTHICCKUMHU TporieccaMu. KOHTpoJIb KauecTBa TOTOBOW TIPOIYKIIHH.

Pasoen 3. Cucmemamuszayus mamepuana, no020mogKka omuema

Coop, oOpaboTtka u cuctematusanus uHpopmarmoHHoro wMarepuana. OdopmiieHne oTdera.
TpebOoBaHus, MPEABSBIIIEMbIE K HATMCAHNIO U TIPEICTABJICHUAIO OTYCTA.

KoHkpeTHOE cojnep)kaHue y4eOHOW TPAKTHKH ONPEICSISICTCS WHIAMBHIYATBHBIM  3aJIaHUEM
oOyyJaromerocsi ¢ y4éToM WHTEPECOB M BO3MOXKHOCTEH KadeAphl MM OpraHU3alliH, T/Ie OHA MPOBOJUTCS.
WupuBuayanbHOE 3a1aHUe pa3padaTbIiBacTCs 0 MPOQIIII0 H3ydaeMOl IpOrpaMMbl OaKaiaBpHara.

4 O0beM NpaKTUKH

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIJIMHBI 3 108 81
CamocrosiTesbHasi pabora 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 3 107,6 | 80,7
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 107,6 | 80,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTanuA pado4yeil MPOrpamMmbl
«IIpou3BOACTBEHHAA NIPAKTUKA:
TeXHOJIOTH4YecKasi (IPOEKTHO-TEXHOJIOTMYecKasi) NPaKTHKA)

1 Henp npakTHKM — TMoJlydeHUE MPO(ECCHOHATBHBIX YMEHUH M OmbITa MNpOo(ecCHOHATbHOM
JEATEIIBHOCTH IIYTEM CaMOCTOSTEIBHOIO TBOPYECKOIO BBIIIOJHEHUS 3a]1a4, ITOCTABJIECHHBIX IPOrpamMMOu
MIPAKTUKH, TMPAKTUYECKOE O3HAKOMIICHHE CO CTPYKTYPOW IPEANPUATHS, C OCHOBHBIM TEXHOJOTHYECKUM
00Opy/IOBaHWEM U H3YYEHHE IPOIIECCOB IMPOU3BOJICTBA OCHOBHBIX BHJIOB HEOPraHUYECKUX BEIIECTB, a
TaK)K€ XUMHUYECKOU MPOJTYKIIHH.

2 B pe3yabTare NPOX0KACHUS NPAKTHUKH 00y4al0OIIMIiCH T0JI5KeH:

Obnadams CIETYIOIMIMMU KOMIIETCHIIMSIMU M UHIMKaTopaMmu ux poctmwkeHus: YK-3.1, YK-3.2, VK-
3.3, YK-3.4, VK-3.6, [IK-1.1, I1K-1.2, TIK-1.3, [1K-3.1, TIK-3.2, [1K-3.3, TIK-6.1, [1K-6.2, I1K-6.3

3uamo:

- TEXHOJIOTMYECKUE TPOLIECChl U OCHOBHOE TEXHOJOIMYECKOe 000pyJOBaHHE, HCIOJb3yeMOe IpU
ITOJIy4eHUU HEOPraHWYECKHUX BEIIECTB U MATEPUAJIOB;

- OCHOBHbBIE€ MPHUHLMIIBI, METOABI U (POPMBI KOHTPOJII TEXHOJIOIMYECKOIO Ipolecca M KadyecTBa
[IPOJTYKIINH;

- OCHOBHBIE HOpPMaTHBHbIE JOKYMEHTBHl IO CTaHAAPTU3aLUU U O0OOpYHOBaHMS U cepTU]UKAIIU
[IPOJTYKIINH;

- MpaBujIa TEXHUKU OE30MaCHOCTH U MPOU3BOJCTBEHHOW CAaHUTApUU; OPraHU3aUUOHHYIO CTPYKTYPY
MPEANPUATHS.

Ymemy:

- WCIIOJIB30BATh TEXHUYECKHE CPEACTBA JUISI U3MEPEHMS OCHOBHBIX IApAMETPOB TEXHOJIOIMYECKOTO
Ipolecca HEOPraHMYECKUX BEUIECTB U MAaTEPUAIIOB;
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- AHAJIM3HUPOBATh TEXHUYECKYIO JIOKyMEHTAIMIO, pPEAJM30BhIBATh HAa NPAKTUKE TPEOOBAHMUS
HOPMaTHBHOM TIOKYMEHTAINH.

Braoemy:

- METOJIaMH TT0A00pa TEXHOJIOTHUECKOTO 000PyIOBaHHS, METOJJAMH YIIPABJICHUS TEXHOJIOTHUECKIMH
poIieccaMy IPOU3BOICTBA;

- METOJIaMH OCYIIECTBIICHHUS TEXHOJIOTHYECKOTO MPOIIECC B COOTBETCTBHUH C PErIIAMEHTOM.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Osnaxomnenue co cmpykmypou npeonpusmusi U MmexHolo2uel npou3eo0cmed
HeOp2aHu4yecKux 6eujecms u Mamepuaios

OOmrast xapakTepucTuka mnpeanpustus. HomeHkimaTypa W 0OBEMBI BBITYCKAEMOW MPOITYKIHH.
Mertoap! mponsBozcTBa. [IpHHIMIMATEHAS TEXHOJIOTHYECKAsT CXeMa MPOU3BOACTBA MPOoayKuu. CTpyKTypa
NPENpPUSATHS, OCHOBHBIE IPOM3BOICTBEHHBIC II€Xa W OTHCICHHUS. XapaKTePUCTUKH OCHOBHOTO
000pyI0BaHUS.

Paszoen 2. H3yuenue OCHOBHbIX MEXHONOSUHECKUX NPOYECCO8, NAPAMEMPO8 U Memooo8 Ux
PecyIuposanus Ha KOHKPEMHOM NPeOnpusmuu no npou3800CmMey HeopeaHuyeckux 6ewecms u Mamepuaios.
Buinonnenue unousudyanvrnozo 3a0anus

OCHOBHBIC TIPOM3BOJICTBEHHBIE MPOIECCHI B COOTBETCTBUM C TEXHOJOTHYECKOW CXEMOM
npeanpustis. OCHOBHBIE TapamMeTpbl IPOW3BOJICTBEHHBIX TPOIECCOB U PabOTHl TEXHOJOTUIECKOTO
o0opynoBaHus. MeTobl KOHTPOJIA W YIPaBICHHUS TEXHOJOTHUYECKHUMH TpoleccamMu. KOHTpoib KadecTBa
FOTOBOM MPOJYKIIUH.

BrimonHeHne HHIMBHTyaTbHOTO 3aaHusI.

Pazoen 3. Cucmemamuszayus mamepuana, no020mogKa omuema

O0600111eHrEe U cucTeMaTH3alusl JaHHBIX 110 CTPYKTYpPE, TEXHOJIOTMU ITPOU3BOJICTBA, IPUMEHIEMOMY
000pYZIOBAaHHUIO, BBITYCKAEMOW MPENNPUATHEM TMPOIYKIUH, METoJaM H (opMaM KOHTPOJS IMPOIYKIHH.
[Touck u cOop HepocTaromuXx MaHHbIX. [loaroToBka n Hammcanue oTdeTa. [loATOTOBKA M HAMKMCAaHUE OTYETa
IO BBITIOJTHEHUIO HHIUBUIYaJIbHOTO 3aaHNUs.

4 O0beM NpaKTUKH

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acrp.
3E
4. 4.
O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 3 108 81
CamocrosiTesibHasi paboTa 3 108 81
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOCTOSATENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 3 107,6 | 80,7
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 107,6 | 80,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTanusA padoyeil NPOorpaMmal
«IIpousBoacTBEeHHAS MPAKTUKA: HAYYHO-UCC/IeJ0BATEIbCKAsA padoTa»

1 Heap npakTuku — GopMupoBaHue Ipo(hecCHOHATBHBIX KOMIIETEHIUN U TPUOOpETEHNE HABBIKOB
B 00JacTM TEXHOJOIMM HEOPraHUYECKHUX BEIIECTB IIOCPEACTBOM IUIAHUPOBAHUS U OCYLIECTBIICHUS
AKCIEPUMEHTATILHOU JIeSTEIbHOCTH.

2 B pesyabTaTte NPOX0KACHUS NPAKTHUKH 00y4al0MIiCH T0JI5KeH:

Obnadams ClIETYIONIMMU KOMIIETCHIIMSIMU M UHIWKaTopamu ux poctmwkeHus: YK-1.1, YK-1.4, VK-
1.5, 1IK-2.1, [IK-2.2, T1K-2.3, [1IK-3.1, [1K-3.2, TIK-3.3, [1K-4.1, TIK-4.2, [1K-4.3, TIK-5.1, [1K-5.2, TIK-5.3,

3uamo:

- TOPSIOK OpraHu3aliy, IJIAaHUPOBAaHUS M IPOBEJIEHUS HAay4YHO-HCCIEIOBATEIbCKUX paboT C
HCI0JIb30BAHUEM IOCIIETHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

- TEOPETUYECKUE OCHOBBI XUMUUECKON TEXHOJIOTUH;
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- CBOMCTBAa XMMHUYECKHX 3JIEMEHTOB, CO€AMHEHUN M (PYHKIIMOHAJIBHBIX MAaTepUaloOB Ha MX OCHOBE
JUIS PEIlIeHUs HayYHO-UCCIIeI0BaTENbCKUX 3a/1aU.

Ymems:

- OCYILIECTBJISATh MOUCK, OOpaOOTKYy M aHajIu3 Hay4yHO-TEXHHYECKON HH(poOpMauuu Mo MNpoQuiIo
BBITIOJIHSAEMOM pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTh Ha COBPEMEHHBIX MpHOOpax Ui HayYHbIX MCCIIEJOBaHHM, OpraHU30BbIBATH IPOBEICHHE
AKCIEPUMEHTOB U UCIIBITAHUH, IPOBOIUTH UX OOPaOOTKY U aHAIIU3UPOBAThH PE3YNbTATHI;

- IPUMEHSATh TEOPETUYECKUE 3HAHUS, IOJyYEHHbIE IPU U3YYEHUN €CTECTBEHHO-HAYYHBIX TUCIUIUIMH
JUI aHaJIN3a YKCIEPUMEHTAIbHBIX JaHHBIX.

Braoemy:

- OCHOBHBIMM HaBbIKAMU OpPraHM3allUd HAyYHO-HCCIEAOBATEIbCKUX U  TEXHOJOTHYECKHX
AKCIEPUMEHTOB;

- METOJaMH MMOUCKA U U3yUEHHs] HAYYHO-TEXHUUYECKON HH(OpPMALIMK 110 TEMATUKE UCCIIEIOBAHUSI.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pa3nes 1. Boino/siHeHHe HAYYHBIX HCCJIeJOBAHUI

CocraBienue nmporpaMmMbl ucciefoBanus. CTpyKTypa U coJepKaHUEe OCHOBHBIX pa3/iejOB OTYETA O
Hay4YHO-KCCIIEI0BATEIbCKON paboTe.

dopmynMpoBaHUE LEJIeH M 3aJad MCCIEAOBAHUS; COCTaBJICHHE AHAJIUTHYECKOrOo 0030pa Mo Teme
uccienoBaHusi; BbIOOP 3((EKTUBHBIX METOJAOB U METOJUK JOCTHXKEHMSI JKEIaeMbIX pe3yJbTaTOB
UCCIIEIOBAHUSL.

[IpoBeneHne COOTBETCTBYIOLIUX SKCIIEPUMEHTOB JUISl TOTYUYEHHUS IPAKTUUECKUX PE3YIbTATOB.

Paspnen 2. IloaroroBka Hay4YHOro A0KJIA/Aa U NPe3eHTALNHU

Ananus, uHTeprperauus U 0000IleHHE pe3yabTaTOB MCCIEAOBaHUS;, (OPMYIUPOBKA BBIBOJIOB;
HaIlMcaHue OTYeTa.

4 O0beM NPaAKTHKH

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHbI 7 252 189
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
[TpaxTnueckue 3anstus (113) 2,67 96 72
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKH 2,67 96 72
CamocrosiTesibHasi paboTa 4,33 156 117
KoHTakTHas camocrosiTesnibHas padboTa 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IEeTI0B AUCHUIIIIMHbI 4,33 155,6 | 116,7
B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH 155,6 | 116,7
Buja nToroBoro KOHTpoJIsi: 3auer ¢ oneHkoi

AHHOTanuA padoyeil MPOrpamMmbl
«IIpou3BOACTBEHHAA MPAKTUKA: NPEeIIUIIIIOMHAS IPAKTHKA)

1 Hesb NpaKkTHKHU — 3aKPEIUICHUE TEOPETUYECKUX 3HAHUN M MPAKTUUYECKUX HABBIKOB, MOJTYYEHHBIX
B mpoliecce oOydeHMs] IO NIporpamme OakanaBpuaTta; NPHOOpETEHUE MPAKTUYECKOTO OIbITa paboThl C
UCTOYHUKAMHU HAy4YHO-TEXHHYECKOM UWHGOpManuu, ONbITa I[OCTAHOBKM U  BBIIOJHEHUS Hay4yHO-
HCCIIEIOBATENIbCKUX U MPOEKTHBIX 3ajjay; OBJAJCHHE METOJO0JOTMel U MeTojaMu 00paboTKU pe3ysbTaToB
uccienoBaHusl; cOOp, MOArOTOBKAa M aHAIW3 MaTepHalioB MO TEMATHUKE BBIMYCKHON KBaIM(PUKAIIMOHHOMN
paboTHL.

2 B pe3yabTare NPOX0KACHUS NPAKTHKH 00y4al0IMIiCA J0JIKeH:

Obnadams cneayrONIMMU KOMIIETEHIMSIMU U HHauKatopamu ux aoctwkenus: [1K-1.1, TIK-1.2, TIK-
1.3, [IK-2.1, [1K-2.2, [1IK-2.3, [IK-3.1, TIK-3.2, [1K-3.3, [1IK-4.1, [1K-4.2, TIK-4.3, TIK-5.1, IIK-5.2, [1K-5.3,
[1K-6.1, I1K-6.2, TIK-6.3.
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3uamo:

- OCHOBBI OpraHU3al1 U METOI0JIOTHIO HAYYHBIX UCCIIEI0BAaHUT;

- COBpEMEHHbIE HAyYHbIE€ KOHIEIIINH TEXHOJIOTUY;

- CTPYKTYpPY ¥ METO/Ibl YIIPaBJICHUSI COBPEMEHHBIM IIPOU3BOJICTBOM.

Ymemn:

- pa0oTaThb C TEKCTaMU HAyYHbIX CTaTeld OTEYECTBEHHBIX M 3apyOEKHBIX HAyYHBIX KYpPHAJIOB,
10JIb30BaThCsl HAYYHO-CIIPABOYHBIM aIIapaToM, opopMIIITh pe3ysabTaTbl HAyYHBIX HUCCIIEA0BAHUIA;

- HCTI0JIb30BATh MOJTyYE€HHbIE TEOPETUYECKUE 3HAHUS JJIs IOCTAHOBKHU 3a/1a4 MCCIIE0BaHUS.

Braoemy:

- HaBBIKAMM CaMOCTOSTEIbHONW HAyYHO-UCCIIEI0BATENbCKON AEATEIbHOCTH, PA0OTHI C UCTOYHUKAMHU
HayyHOU MHpOpMaIMH, peQeprupoBaHUs HAyYHBIX yOINKALIUA.

3 KpaTkoe coaep:kaHue NPAKTUKHU

Pazoen 1. Beeoenue — yenu u 3a0auu npedouniomMHou npakmuxu

Lenu u 3a1a4n PeAMTUIOMHON TTPpakTUKU. OpraHu3alliOHHO-METOINIECKAE MEPOTIPUSITHS.

Paszoen 2. Opeanuzayus u ocywecmeneHue HAYYHO-UCCIEO08AMENLCKOU U  NPOU3BOOCHBEHHOL
desmenvHOCMU

[TpuHtMOBI, TeXHONOTHH, (OPMBI W  METONBl  OpraHU3alld  HAYYHO-MCCIIEAOBATEIHCKOM
NEeSITEeIbHOCTH Ha IPUMEpE OpraHu3aluy HaydHou paboTsl Kadeapsl (MpolieMHON 1abopaTopuu, HayqYHOU
rpynmsl). [IpuHIAIEL, TeXHONIOTHH, (POPMBI U METOIbI OOYYEeHHs CTYACHTOB Ha NPHMEpPE OpraHU3alluu
yueOHOH paboThl Kadenphl.

Pazoen 3. Bwvinoanenue unousudyanvrozo zadanus. QbobweHue u cucmemamusayus OAHHbIX OJisl
8bINOIHEHUS BLINYCKHOU Keanugukayuonuou pabomol. Opopmienue omuema

Co6op, 06paboTKka U cuctemaTuzanus nHPopManroHHOTO Matepuana. Odopmienue ordyera. Jlnanoe
ydactue o0y4arouerocs B BbIIIOJHEHUH Hay4YHO-HCCIIE10BaTENbCKOM paboThl Kaderpbl.

[ToaroToBKa MaTepraNoB sl BRIIOJTHEHUS BBIITYCKHON KBATM(DUKAIIMOHHON PabOTHI.

4 O0beM NpaKTUKH

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTb JUCHMIIJIMHbI 9 324 243
CamocrosiTeJibHast paboTa 9 324 243
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
CaMOoCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 9 323,6 | 242,7
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 323,6 | 242,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

5.5 I'ocynapcTBeHHasi HTOIOBAas ATTECTALMSA: BBINIOJIHEHHE U 3allIMTA BBINYCKHOMI
KBAJIN(UKANMOHHOM padoThI

1 Ieap rocysapcTBeHHOW HTOIOBOM aTTECTALMU: BBINOJHEHUS W 3AIUMTHI BBINYCKHOMI
KBAJIM(UKANMOHHOM pPadoThl — BBISBICHUE YPOBHS TEOPETUYECKONW M NPAKTHYECKOM IOArOTOBJICHHOCTH
BBIITYCKHUKA BYy3a K BBIIIOJHEHHIO MPO(ECCHOHAIBHBIX 3a/1a4 U COOTBETCTBUS €0 MOJTOTOBKHU TPEOOBaHUIM
®I'OC BO 1o HanpaBieHHI0 NOArOTOBKU IO HAIIPaBJIEHUIO MOATOTOBKH 18.03.01 Xumuueckasi TEXHOJIOIHUS.

2 B pe3yabTrare NPOX0KACHHs TIOCYIAPCTBEHHOH HMTOrOBOM aTTeCTAlMH: BbINOJHEHUS U
3alMThl BBINYCKHOM KBATU(PUKANMOHHON padOThl y CTyAeHTa nposepsieTcsa cGOpMHUPOBAHHHOCTH
CJICAYIOIMX KOMIECTEHIUH, a TaKKe CJACAYOIMX 3HAHMH, YMEHUHl M HABBIKOB, I03BOJISIOLIMX
OLIeHUTh CTeleHb FOTOBHOCTH 00y4alolIUXCcs K JajibHellel nmpogeccuoHAIbLHOM 1eATeJIbHOCTH.

BoimyckHMK, OCBOMBIIMM  mporpamMmy OakajaBpuara, JOJDKEH oO0janaTh  CIEAYHOIIMMHU
KOMITETEHIUSIMU:
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VYK-1.1, YK-1.2, VK-1.3, YK-1.4, VK-1.5, YK-2.1, YK-2.2, VK-2.3, VK-2.4, VK-2.5, YK-2.6, VK-
2.7, YK-2.8, YK-2.9, VK-3.1, YK-3.2, YK-3.3, VK-3.4, YK-3.6, YK-4.1, YK-4.2, VK-4.3, VK-4.4, VK-4.5,
VK-4.6, YK-4.7, YK-4.8, VK-4.9, YK-5.1, YK-5.2, VK-5.3, YK-5.4, YK-5.5, VK-5.6, YK-5.7, YK-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, YVK-8.5, YK-8.6, YK-8.7, YK-8.8, YK-8.9, YK-9.1, Y¥K-9.2, VK-9.3, VK-10.1, YK-10.2,
YK-10.3, YK-11.1, YK-11.2, YK-11.3, YK-2.10, YK-5.10, YK-5.11, YK-5.12, YK-5.13, VK-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, OIIK-4.13,
OIIK-4.14, OIIK-4.15, OIIK-4.16, I1K-1.1, TIK-1.2, I1K-1.3, T1K-2.1, T[IK-2.2, [1K-2.3, T1K-3.1, TIK-3.2, [1K-
3.3, [IK-4.1, [1K-4.2, [1K-4.3, [1IK-5.1, TIK-5.2, TIK-5.3, TIK-5.4, TIK-5.5, TIK-5.6, YK-3.5, T1K-6.1, TIK-6.2,
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3nams:

- TOPSIOK OpraHu3aliy, IJIAaHUPOBAaHUS M IPOBEJIEHUS HAYYHO-HCCIEIOBATEIbCKUX paboT C
HCII0JIb30BAHUEM IOCIIETHUX HAYYHO-TEXHUYECKUX JOCTUKEHUH B IaHHOH o0acTu;

- (U3UKO-XUMUYECKUE OCHOBBI XMMHUECKON TEXHOJIOTUH, IPUMEHSATh 3TU 3HAHUS HA IPAKTHKE;

- OCHOBHbIE TpeOOBaHUS K IPEICTaBICHHUIO PE3YJbTAaTOB IPOBEIEHHOIO HCCIIEIOBAaHUS B BHUJE
Hay4yHOTO OTYETa, CTaThU WJIU JOKJIAJA.

Ymemo:

- CaMOCTOSITEJIbHO BBISBIIATH MEPCIIEKTUBHBIE HANPABICHUSI HAYYHBIX UCCIIEJOBaHUI, 000CHOBBIBATh
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAUMMOCTh IIPOOJIEMBI, POBOJUTH 3KCIIEPUMEHTAIbHbBIE
UCCIIEIOBAaHUS, AHAJIM3UPOBATh U UHTEPIIPETUPOBATD [IOJIyY€HHBIE PE3YJIbTaThI;

- OCYIIECTBJIATh NOMUCK, OOpabOTKy M aHalu3 Hay4yHO-TEXHUYECKON HHOpMalMM IO TEMe
BBITNIOJIHAAEMOM pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;

- paboTaTh Ha COBpPEMEHHBIX MpUOOpax, OPraHU30BBIBATH IPOBEJIEHUE HKCIEPUMEHTOB U
UCHBITAHUN, TPOBOJIUThH UX 00paOOTKY U aHATU3UPOBATH PE3YJIbTATHI.

Braoemy:

- METOJIOJIOTHEN M METOJUKOM MPOBEICHUS HAYYHBIX MCCIIECIOBAHUI; HABBIKAMH CAMOCTOSATEIbHOMN
Hay4YyHOU U HCCIIeI0BaTENIbCKON pabOThI;

- HaBbIKaMU pabOThl B KOJUIEKTHUBE, IUIAHUPOBAaTh M OPraHU30BBIBATh KOJUIEKTHBHBIE HAy4YHBIE
HCCIIEIOBAHUS; OBJIaJIEBaTh COBPEMEHHBIMU METOJIaMU MCCIIEJIOBAHMSI U aHAJIM3a IOCTaBJICHHBIX [TPO0IIeM;

-CIIOCOOHOCTBIO pellaTh MOCTaBJIEHHbIE 3aJaud, MCIOJb3yd YMEHHS W HaBbIKM B OpraHU3alUH
Hay4YHO-MCCJIEI0BATENbCKUX U TEXHOJIOTHUECKUX padoT.

3 Kpartkoe coaep:kaHue rocyJlapcTBeHHON WTOroBOii aTTecTalliM: BHINOJHEHHUS] W 3aIIMThI
BBINIYCKHON KBAJM(UKALNMOHHOI padoThl (WM Jpyroe pacmmpeHue u3 coorsercrByomero ®I'OC
BO)

l'ocynapcTBeHHast UTOroBasi aTTECTAlUs: BBIIOJHEHHE M 3aIllMTa BBITYCKHOW KBaIM(QHUKAIMOHHOMN
paboThl MPOXOIUT B § ceMmecTpe Ha 0a3e 3HAHWN, YMEHUH M HABBIKOB, MOJYYEHHBIX CTYIEHTaMH IpHU
n3ydyeHuu qucuuiuind HanpapieHus 18.03.01 XumMudeckasi TeXHOJIOTMS_U MPOXOKICHUS MTPAKTHUK.

l'ocynapcTBeHHast UTOroBasi aTTECTAlUs: BBIIOJHEHHE M 3aIllMTa BBITYCKHOW KBaTM(PHUKAIMOHHOMN
paboTHI TPOBOIUTCS TOCYJAPCTBEHHON AK3aMEHAIMOHHON KOMHUCCHEH.

Kontpons ypoBHS cHOPMUPOBAHHOCTH KOMIIETEHIIMNA OOydYalOMMUXCA, NPHOOPETCHHBIX IpHU
ocBoeHun OOII, ocymiecTBisieTcs myTeM NpPOBEACHUS 3aLIUThl BBHITYCKHOW KBaTU(UKALUOHHOW padOThI
(BKP) u npucBoenus kBanupukanuu «0akagaBpm».

4 O0beM rocyIapcTBeHHOl HTOIOBOIl aTTeCcTAllUM: BBINOJHEHHS W 3alIUTHI BbINYCKHOMH
KBAJIN(UKANMOHHOM padoThI

[Iporpamma oTHOCHTCS K 00si3aTeNbHONM YacTH y4eOHOro rurana, Kk Omoky 3 «['ocymapcTBeHHas
UTOrOBasi aTTECTALUsA» U pacCUMTaHa Ha COCPEIOTOYEHHOE IPOX0KIeHue B 8 cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). Ilporpamma mpenmosiaraeT, 4to OOydYaroumgecs HMEIOT TEOPETHUYECKYI0 |
MIPAKTUYECKYI0 TOJATOTOBKY B OOJIACTH TPaJMLMOHHBIX M HOBBIX KOHKYPEHTOCIOCOOHBIX MPOIIECCOB B
TEXHOJIOTUU JIEKTPOXUMHUYECKUX MPOU3BOJICTB.
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. B 3aueTHbBIX B akanem.
Bunel yue6HOM paboThI
SIMHULIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMYy miiany 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 6 0,67
Brinonnenue, nHanucanue u opopmiienue BKP 6 215,36
Buja koHTpoJs: 3amuTta BKP
Brtsl yaeGHOH paboTs! B 3aueTHbIX B actponom.
SIMHULIAX gacax
Oo6mas Tpynoemkoctb 'HA no yueoHOMy miiany 6 162
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas paboTa — HTOroBasi aTTeCTaIus 6 0,5
Brinonnenue, Hanucanue u opopmiienue BKP 6 161,5
Bujx koHTpoJs: 3amuTta BKP

5.6 ®akyabTaTUBBI
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IlepeBox HAYYHO-TEXHHYECKOM JIUTEPATyPbD)

1. Heap aucHumiIuHbl — MpuoOpeTeHrne oOyyaromuMucs oOmie, KOMMYHMKaTUBHOW U
podeccHOHAIIbHOM KOMIIETEHLMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX JSTamax S3bIKOBOM IOJATOTOBKHU
MO3BOJISIET  BBINOJIHATH  Pa3idyHble BUABI MPO(PECCHOHAIBHO OPHUEHTUPOBAHHOTO IMEpeBOJa B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pesyabTaTe H3y4YeHHUs JMCUMILIMHBI 00y4aloMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETECHITUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI JOCTHUKEHHSI S3KBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JIOCTATOYHOE JJIsl BBIIOJHEHUS MEPEeBOJia KOJIMUECTBO JEKCUUYECKUX €IUHMII, (pa3eosIOTU3MOB, B
TOM YHCJIE COLMAIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUYECKUX PEAIUil;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBJIATh NMHCbMEHHBIN NEPeBOJ] C COOJIOJEHHEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH,
cOOII0ACHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJISITh IMEPEBOJ C COOIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH, COOJIOIEHUEM
IrPAMMATUYECKNX, CHUHTAKCHYECKMX M CTUIMCTUYECKMX HOPM TEKCTa INEPEBOJA W TEMIOPAIBHBIX
XapaKTEPUCTUK UCXOIHOTO TEKCTa;

gnademsn:

— METOJAMKOW MpEenepeBOUECKOr0 aHall3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY BOCHPUSTHUIO
HCXOJIHOTO BBICKA3bIBAHMS;

— METOJUKOIM MOJArOTOBKHU K BBINOJHEHUIO NIEPEBOA, BKIIOYAs MOUCK MH(OPMAaLMU B CIPABOYHOM,
CIELMAJIbHOM JINTEpAType U KOMIIbIOTEPHBIX CETSIX;

— OCHOBAMU CUCTEMBI COKPAILIEHHOM NIEPEBOIYECKON 3aIMCH IIPH BBIITOJTHEHUH MIEPEBOJIA;

— OCHOBHOW MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;
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— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEUAIBHOCTH.

3. Kpartkoe cogep:xanue IUCHHMILTHHBI

Pasoen 1. OcHosHble 1nexcuueckue u CMUTUCMUYECKUE 3AKOHOMEPHOCMU Nepesood HAY4YHO-
MexHUu4ecKou 1umepamypol

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAYYHO-TEXHHUYECKOro nepeBoja. CMBICIOBON aHaIU3 HAaydHO-
TEXHUYECKOT0 TeKCTa U ero cermeHTanus. CTUIMCTUYECKHE OCOOEHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeososienue TpPyaHOCTEW, CBS3aHHBIX C PACXOXKJIEHHUEM CHHTAKCHYECKUX CTPYKTYp HHOCTPAHHOTO M
PYCCKOTO TEXHUUYECKUX TEKCTOB.

1.2 CpaBHeHue MopsiiKa CJIOB B AaHIVIMHCKOM W pPYCCKOM mpeuiokeHusx. llepeBon cios,
yCTaHOBJIeHHE 3HadeHus cioBa. [lepeBoa cBOOOAHBIX M (pazeosoruyeckux cioBocoueranuil. IlepeBon
3aroJI0BKOB TEKCTOB M CTATEU

1.3 Cokpamenusi. OcoOeHHOCTH UX nepeBoja. Pa3BuTue HaBBIKOB IepeBOa Ha IpUMEPE TEKCTOB 10
TeMe «Xumuueckas gadoparopusd» «M3mepeHus: B XUMHUI».

1.4. Jlexcuueckue TpaHchopManuyd MPU TEPEBOJE TEKCTOB MO TEMAaTUKE XUMHUHM U XUMHUYECKOU
TEXHOJIOTUH.

Pa3zoen 2. Ocnosnvie epammamuueckue ocobenHocmu nepesooa

2.1. Ocobennoctu mepeBoja npemioxennid Bo BpemeHnax Indefinite, Continuous., Perfect, Perfect
Continuous Ha npumepe nepeBoja TEKCTOB N0 TEMAaTUKE XMMHUYECKOW TexHosioruu IlepeBoa nmpuaaTouHbix
MIPEIIOKEHU.

2.2. Merozpsl 1 IpUEMBI IEPEBOJIA CTPALATEIBHOIO 3aJI0ra Ha IIPUMEPE MEPEBOIAa TEKCTOB M0 TEME
"Texnosioruu Oymymiero".

2.3. Tunbl ycIOBHBIX NPEAJIOKEHUN, IIpaBUJia U OCOOEHHOCTH MX mepeBoja. IIpakTuka mepeBona
YCIOBHBIX MPEIJIOKEHUH Ha NIpUMepax TEKCTOB IO PA3IMYHBIM pasjielaM XUMHM U XUMHUYECKOM
TEXHOJIOTUHU.

2.4. MopanbHble rjaroibl M OCOOEHHOCTH HX I[I€peBojJia Ha IMpUMEpe IepeBoja TEKCTOB
«Texnonorus», «IIpomseilieHHOE 000pYI0BaHUE

Pa3zoen 3. Ocobennocmu nepesooa npeonodicenuli ¢ HeIUYHbIMU PopMmamu en1azona

3.1 Undunutus (Heonpenenennas Gopma riarona). Poas nHGUHUTHBA B MPEUIOKEHUN U BAPUAHTHI
IepeBoJia Ha pycCKui A3bIK. [Ipudactust u repynanii. BapuanTsl nepeBoia Ha pyCCKUM S3BIK.

3.2 Vudunutuabie 0060poThl. O60poT AomosiHeHHE ¢ UHOUHUTHBOM. OOOPOT mojiexaliee c
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mpu4acTHbIX 000POTOB. AOCONIOTHBIA NPUYACTHBIM OOOPOT M BapHAHTHI MEPEBOJA.
Pa3BuTHe HaBBIKOB IepeBoJia B chepe XUMHUU U XUMHUECKON TEXHOJIOTHH.

Pazoen 4. Ocobennocmu pegpepamusnozo nepesooa

4.1. AnropuT™M MPEaNepeBOAUYECKOM palbOThl € HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMHKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTHuKe (aHHOTAIUN)

4.3. Anroput™ paboThI 10 pedepaTUBHOMY MEPEBOTY M0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.

4 O0beM yueOHOM TMCHUTIITHHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E A‘flaﬂ' 3E A‘flaﬂ' 3E | Axan u.
OO6mast TpyA0€MKOCTh UCITUTLTHHBI 4,0 144,0 2,0 72,0 2,0 72,0

KonrakTHas paboTa — ayIuTOpPHBIE 1.8 64,4 0,9 32,0 0,9 32,0

3aHATHS:
[Tpaxtuueckue 3ansarus (113) 1,8 64,0 0.9 32,0 0.9 32,0
CamocrosiTeJibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
CaMOCTOSITENIbHOE N3YUYEHUE Pa3/Ie]IOB 2,2 1,1 1,1

JUCIUIIINHBI & P 79,6 39,8 39,8

Buabl koHTpOJIA:
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Buo xonmpons uz YII 3auer 3auer
Cemectp
Bcero
Bu yueGHO# paGoTsI 5 cemecTp 6 cemecTp
3E AfITp' 3E AfITp' 3E | Actp. u.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 4 108 2 54,0 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 1.8 48,3 0,9 24 0,9 24
3aHATHSA:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrakTHas camocrositenbHas paboTa 0,3 0,15 0,15
CaMOCTOATENbHOE U3YUEHUE Pa3/IeoB 2,2 597 1,1 20,85 1,1 20.85
JVCIATUTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxxknanckas 3alUTA B YPe3BbIYAMHBIX CUTYALMSAX»

1 Ileab AUCHUIUIMHBI — MOATOTOBUTH CTYIEHTA K OCMBICIEHHBIM NMPAKTUYECKUM JEHCTBHUSAM IO
ofOecrieyeHHI0 cBOel 0e30MacHOCTH U 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS YpE3BBIYAMHON CHUTYyallUH
MIPUPOIHOT0, TEXHOTEHHOTO ¥ BOEHHOI'O XapakTepa.

2 B pesyabrare u3y4eHHs JMCHUILIMHBI 00YYAIOLIMHCH 10JI2KEH

Obnadams ClIENYIONIMMU KOMIIETCHIIMSIMU M UHIWKaTopaMu ux poctmwkeHus: YK-8.2, VK-8.5, VK-
8.7.

3uamo:

- XapaKTEepPUCTUKH MPHUPOAHBIX OEICTBUM, TEXHOTCHHBIX aBapuil M KaracTpod Ha pagualoOHHO-,
XUMHUYECKU- U OUOJIOTMYECKU-OMACHBIX 00BEKTax, Hopaxarolue (pakTopsl APyrux ONacHOCTEH;

- OCHOBBI BO3J€MCTBUSI OMAacHbIX (PaKTOPOB YPE3BBIYANHBIX CUTYyallMi Ha YeJOBEKa U MPUPOIHYIO
cpeny, AOMYyCTUMBbIE IIPECIIbHbIE KPUTEPUU HETATUBHOTO BO3/1EHCTBHUS;

- Mepbl 0e30MacHOro MOBEACHMS MpU MpeObIBAHUN B pailoHax (30HAX) MOXKapoB, PaJMOaKTUBHOTO,
XMUMHUYECKOTO U OMOJIOTrMYECKOT0 3arpsi3HEHUS;

- CIOCOObI M CpeJCTBa 3aIIUTHI YeJIOBEKa OT BO3JACHCTBHUS MOpa)xaromux (akTOpoB Upe3BbIUANHBIX
CUTYalluil IPUPOJIHOTO, TEXHOICHHOT'O U BOGHHOT'O XapakTepa.

Ymemy:

- HCIIOJIb30BaTh CPEACTBA 3AIUTHI OPraHOB AbIXAHUS U KOXKH, MEIUIUHCKUE I CaMO3allUThl U
OKa3aHUs IOMOUIH JIPYTHM JIIOJISIM;

- TNPUMEHSTh TEPBUYHBIE CPEJCTBA MOXKAPOTYIICHUs JUIsl JIOKAJIM3allMM U TYIIEHUS [0Xapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopuin);

- OKa3bIBaTh ceOe U JPYrMM MOCTPaJaBIIMM MEJUIIMHCKYIO TOMOIIb C UCHOJb30BaHUEM TaOEJIbHbIX
U TOJIPYYHBIX METUIIUHCKUX CPE/ICTB.

Braoemy:

- npuéMamu MPOBEACHUS YACTHUYHOM caHUTapHOM OOpabOTKM NpU BBIXOJAE U3 pailoHa (30HBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS (3apakeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B UPE3BbIYAMHBIX CUTYALIUSIX.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Onacnocmu npupoonoco xapakmepa.

Cruxuiinble O€ICTBUS, SBJICHUS MPUPOABl Pa3pyLINTEIbHONW CHIIBI - 3€MJIETPSICEHUS, HABOIHEHMS,
ceJIeBbl€ MOTOKH, OMNOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHUE BYIKAaHOB, 00Balbl, 3aCyXu, yparasbl, OypH,
MIO>KapBI.
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Paszoen 2. Onacnocmu mexnozennozo xapakmepa.

ABapun u KatacTpodbl HAa paJAMALUOHHO ONACHOM OOBEKTE, XHMHUYECKHM OIACHOM OOBEKTE,
OMOJIOTMYECKH ONAacHOM OOBEKTe; Ha TpaHCHoOpTe (KEeJIEe3HOJOPOKHOM, aBTOMOOMIIBHOM, PEYHOM,
aBUALMOHHOM ); Ha TUAPOCOOPYKEHUSAX; HA KOMMYHQJIBHBIX CUCTEMAX KU3HE0OECIIeUeHHUS.

Paszoen 3. Onacnocmu 6oennozo xapaxmepa.

[IpumeHeHue opykust MACCOBOTO MOPaXKEHUS (SAEPHOT0, XUMUYECKOTO, OMOJIOTHYECKOT0), OOBIUHBIX
CPEICTB C 3a)KUTaTEIbHbIM HANOJIHEHHEM, HOBBIX BUJOB OpPYXHS. 30HBI 3apa)KEHUSI OT CPEJICTB MOPaKEHUS
U UX BO3JICHCTBUE HAa HACEJICHUE U OKPYKAIOIYIO IPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapnas 6ezonacnocmo.

[loxxapuass omacHocTh. [loxkapnas oxpana. Knaccudukauus noxapoB MOXapoB B 3JaHUSAX U
nomerieHuax. Craauu pa3BUTHS MoxapoB. Jlokanu3auus u TymieHue noxapoB. IlepBuuHble cpeacTBa
noxkaporymenust (oruerymmurenu OIl -8, OY-2, OBII-5, BHyTpeHHMI MOXapHbIM BOJOMPOBO) U MpaBuia
MOJIb30BaHUSI UMH. ABTOMATHUYECKHE CHUCTEMBl [OXKAPOTYIIEHUS — MPUHKIEPHbIE U JPEHYEpHBIE.
Oruerymaniye BelIeCTBA — BOJA, IE€HbI, HErOplOYHME Tra3bl M pa30aBUTENM, MOPOIIKOBHIE COCTaBbI,
raJIoreH3aMelleHHbIE YTIeBOI0POIbI.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumol HaceaeHus.

OnoBemienne U MHPOPMUPOBAHUE HacesneHus 00 omacHocTu. [IpuHsATHE HaceleHWEM CHUTHAJIOB
onopemeHus: («Baumanue Bcem!», «BosnmymHas TpeBora», «PaamanuoHHas OmacHOCTHY, «XUMHUYECKas
TpeBoray, «OTO0N OMacHOCTH») M MOPSAIOK JACUCTBHUS 1O HUM. DBaKyallus HACEJIEHUs U3 30HBI OMACHOCTH.
CriocoObl 3BaKkyaluu OKCTpEHHasl 3BaKyallisi CTYJEHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHHH I0Kapa.

CpencTBa nHIUBHAYAIbHOM 3anuThl opranoB nbixanust (I'T1-7, I'TI-9, P-2, V-2K, PIIA-1, PIII'-67M,
PV-60M, «®enukc», I'’I3K, A, AII-3, II3V-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesoBeKka. MeIUIMHCKHIE CPEICTBA 3aLUTHI .

CpenctBa KOJUIEKTHBHOM 3allluThl HacesneHus. HasHaueHue, — 3alIUTHBIE CBOMCTBA YOEXuUII.
[IpotuBopanuanunonnsie ykpoitust ([IPY, momzemHbie memexoaHbie MEpPexXoibl, 3aryOJICHHBIE CTAHIIMH
METpPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOIbI, MepeKkpbIThie wienu). [lpaBuna 3aHsATHS
yoexHIIa.

Pa3zoen 6. Oxazanue nepsou nomowu.

Oxa3zaHue TMepBOMl MOMOIIM IPU OXOrax, paHEHMsX, 3apakeHusx. l[IpoBegeHne yacTHUHON
CaHUTApHOM 00pabOTKU KOKHBIX IIOKPOBOB YEJIOBEKA MPH BBIXOJE U3 30H PAIMOAKTUBHOI0, XUMUYECKOTO U
OMOJIOTHYECKOTO 3apakeHus (3arpsI3HEHHUSI ), U3 30H MOXKaPOB.

Pazoen 7. Jlukeuoayus nocieocmauii upe3euluatinoi CUmyayuu.

ABapuiiHO-criacaTesibHble pa0OThl. OKCTpeHHas JBakyalMs U3 ayAuTopuu (J1abopatopuu) B
YCIOBUSAX IOXapa, paguallMOHHOTO, XHMHUYECKOTO, OHOJIOTUYECKOTO 3arpsi3HEHUsT TEPPUTOPUU C
HCI0JIb30BaHKEM IpocTeriux cpeacts 3amuThl («Dennke», I'I3K, npotusoraza I'TI-7 ¢ JAI1I-3).

4 O0beM yueOHOM T CUUILTUHBI

O0beM IMCUMIINHBI
B .
U1 y4yeOHoi padoThl Axan. | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIJIMHbI 1 36 27
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinm 0,44 16 12
CamocrosiTeJibHAs padoTa 0,56 20 15
KoHnTakTHas camocrositenbHas pabota 0,2 0,15
0,56
CaMOCTOSTEIbHOE H3YUYEHUE PA3/IETIO0B AUCHUIIIMHbI 19,8 | 14,85
Buja nToroBoro KOHTpoJIs: 3auyer

6. TPEBOBAHMUSA K YCJIOBUAM PEAJIMZAIINU TIPOT'PAMMBbBI BAKAJIABPUATA

6.1 O6mecucremusnie TpedoBanus k peanusanun QOOII 6akanaBpuara
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Dopmynupoeku coomeemcmeyiom @OIOC BO, npumenumenvHo K 00pazoeameibHOu
opeanuzayuu u 00paA306amenbHoNl npozpamme.

VYHUBepCcUTET pacrojaraer Ha IpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAaHUHM MaTepUajbHO-
TEXHUYECKUM OOeCIeueHrEM 00pa30BaTEIbHON JeATEIHHOCTH (IMOMENICHUSIMU U O0OpyAOBaHUEM) IS
peannzauuu OOII GakanaBpuara.

Kaxnpiii oOyvaromuiics B T€YEHHE BCEro nepuoaa oOyuyeHHs 00ecleyuBaeTCsi MHIAUBUAYaJbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K JJIGKTPOHHOM HH(POPMALMOHHO-00pa30BaTEeIbHON Cpelie YHMBEPCUTETA.
OnekTpoHHas  WH(MOpPMAIMOHHO-OOpa3oBaTeNbHas  cpega  oOecrmedrMBaeT  BO3MOXKHOCTh  JIOCTYIa
oOyuaronierocs u3 Jito00i TOYKH, B KOTOPOM UMeeTcst JoCTyI K MHPOPMAMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «HTEepHET», KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHPOPMaIMOHHO-00pa3oBaTeIbHAs CPe/la YHUBEPCUTETA 00ECIICeUnBACT:

— JOCTYIl K yueOHbIM IUIaHaM, pabo4yuM MporpaMmam JIUCUUIUIMH (MOJyJei), MPakTUK, AJIEKTPOHHBIM
yu4eOHBIM W3JA@HUSIM U DJIEKTPOHHBIM O0Opa30BaTEJIbHBIM pecypcaM, YKa3aHHbIM B pabodMx MporpaMmax
JTUCLUMIUIMH (MOJYJEN), IPAaKTHK;

— (popMupoBaHue MEKTPOHHOTO MOPT(OINO 00YUAIOIIETOCS, B TOM YHCJIE COXPAHEHHE €ro padoT U OIEHOK
3a 3TH paboThI;

— (uKcanuio xoJa 00pa3oBaTeIbLHOrO MpoLecca, pe3yabTaTOB MPOMEKYTOUHON aTTECTAllUU U Pe3ysbTaToOB
ocBoenust OOII OakanaBpuara,

— TMpOBEICHME Y4YEOHBIX 3aHITHM, MPOLEAYp OLEHKHU pEe3ylbTaTOB OOyueHHus, peaau3anus KOTOPbIX
MIpelyCMOTpEHA C IPUMEHEHHUEM AIEKTPOHHOTO 00yUeHUs, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH;
— B3aUMOJICHCTBUE MEXKIY YYaCTHHUKAMHU 00pa30BaTeIbHOrO MPOIECCa, B TOM UYUCIE CUHXPOHHOE U (WIIN)
ACMHXPOHHOE B3aWMOJICUCTBUS MOCPEACTBOM ceTH «IHTEpHETY.

OYHKIMOHUPOBAHUE 3JIEKTPOHHOM HHPOPMAMOHHO-00pa30BaTENbHON cpelbl olecnednBaeTcs
COOTBETCTBYIOILIUMHU CPEACTBAMU HH(OPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH W KBalu(uKauuen
pabOTHUKOB, €€  HUCHOJB3YIOIIMX M  NOAJAepKUBaOMUX.  DYHKIMOHUPOBAHME  DJIEKTPOHHOM
MH(POPMAITMOHHO-00Pa30BaATEIHLHOM CpeIbl COOTBETCTBYET 3aKOHOIaTeILCTBY Poccuiickoit denepanun.

6.2 TpeGoBaHusi K MATEPUATILHO-TEXHUYECKOMY 00ecevYeHU o

MarepuanbHo-TexHUYecKasi 0a3a yHUBEPCUTETa COOTBETCTBYET JIEHCTBYIOIIMM IPOTHUBONOKAPHBIM
[IpaBWJIaM U HOpMaM M OOecreunBaeT MPOBEIEHUE BCEX BUIOB JUCLUUIUIMHAPHOW U MEXIUCLMILIUHAPHON
MOATOTOBKH, TMPAKTUYECKOM M Hay4dHO-HCCIEA0BAaTENbCKOM paboThl O0y4aromuxcs, MPeryCMOTPEHHBIX
y4€OHBIM IJIAHOM.

[lepeuenp MaTepHaNbHO-TEXHUUECKOTO 00€CIIEUeHHs BKIIIOYAET: JICKIIMOHHbIE YyueOHbIE ayJAUTOPHUU
(06opynoBaHHbIE BUJICOTIPOEKIIUOHHBIM 000py0BaHUEM JUIs Ipe3eHTalHH, CpeacTBaMu
3BYKOBOCIIPOM3BEJICHHS, JKPAaHOM, M HWMEIOIIHE BBIXOJ B VHTEpHET), MOMENEHHs Ui MPOBEICHHS
CEMUHAPCKUX U MPAKTHUUECKUX 3aHATHI (000pyHoBaHHbIE yueOHOU MeOeinbro), OMOIMOTEKY (MMEIOILYIO
pabourie KOMIBIOTEpHbIE MecTa JuIsl oOyJarouuxcs [0 IporpaMMe OakajaBpuara, OCHAIICHHbBIE
KOMIIBIOTEPAaMHU C JIOCTYIIOM K 0a3aM JaHHbIX U BbIXOJOM B VHTepHeTr), mabopaTropuu, OCHAIIEHHbIE
COBPEMEHHBIM 000pPYIOBaHUEM JJIsl BBIIIOJIHEHUS HAYYHO-HCCIIEI0BATEIbCKOM pPadOThI, KOMIIBIOTEPHbBIE
kiaccel. Ilpu Mcnosib30BaHNM 3JIEKTPOHHBIX M3/1aHUI YHUBEPCUTET 00ECIEUNBACT KaXA0T0 00ydarolerocs
BO BpeMsi CaMOCTOSITEJIbHOM MOJrOTOBKM pabo4YMM MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B
WHTEpHET B COOTBETCTBUH C TPYIOEMKOCTBHIO H3y4aeMbIX JUCITUTUINH.

[lomemienus npeacTaBISIIOT cOOOW ydyeOHble ayAUTOpPUM JUId MPOBEICHHUS Y4eOHBIX 3aHATHUM,
MIPEeyCMOTPEHHBIX IMporpamMmol OakanaBpuara, OCHAIIEHHbIE OOOpYJOBAaHUEM M TEXHUYECKUMHU
CpeacTBaMu OOYYEHHMsI, COCTaB KOTOPBIX OIpeAessieTcss B pabouux IporpaMMax AMCLUUILIMH (MOIyseil).
MarepuanbHo-Texuuueckoe odecieuenue OOII OakanaBpuara BKIIIOYAET:

6.2.1 QOobopyoosanue, HeodX00uMoe 6 0OPA306aMENbLHOM RPOYECCE

Hayunsie nabopatopuu, CHaOKEHHBIE CIEAYIOIIUM 000pYyIOBaHUEM:

ABTOMATHYECKHUI aCOPOLIMOHHBIN aHAIU3aTOP YAEIbHOUN MmoBepXHOCTH U nopuctoctu Nova 1200e
Quantachrome CIIA — ucnonb3yercs AJsl onpeaeaeHusl TEKCTYPHbBIX XapaKTEpUCTHK MaTepuainoB (00bema
W pasMmepa Top, YAETbHOW TMOBEPXHOCTH) MO HM30TepMaM ajicopOuu- aecopOiuu azora npu 77 K;
AncopOuroHHas yCTaHOBKA ISl HCCIIEIOBAaHUSI paBHOBECHO ajicop6iuu ra3os, [Ipecc Pike IR ¢ nudpoBbm
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JaTYUKOM JABJICHUS - UCIIOJIB3YETCS JJIsl IPECCOBAHUS T'paHysl KaTajlu3aTopoB W3 mopoikos; Lentpudyra
OIIH nns pasnenenus TBepuoil u xkuakoil ¢az; Y®-pun cnekrpoporomerp CP-2000; cniekrpodoTomeTp
IOHUKO; cnekrpodoromerpel KDK-3; Ilnamennsiii cnekrpoporomerp PIIA-2-01 g onpeneneHus
KOHLIEHTpALMK IIEJOYHBIX U IIEJI0YHO-3€MENbHBIX METAIIOB B pacTBopax; CyeTunk MNpenu3uOHHbIN
razoBelii SHINAGAWA ¢ XUIKOCTHBIM 3aTBOpPOM; TepMocTaThl >KUIKOCTHbBIE; DJIEKTPOMEXaHHUUECKHE
memanku;, Becel ananmutnueckue OHAUS PA, Becwr maboparopusie anektpoHHbie KERN 440-43n, Beckr
naboparopasie DL-300, Becer Texumueckue Ek 600, mabGopatopnbie snekTponHbie Bechl BK-600;
Cymnnsabie mkadsl SNOL; pH-meTpbi-nonomepsl; AkBaauctuiuisitopsl; Ananuzarop XIIK «9xcnept-001-
XIIK» (mopraruBubiii); Konbonarpesarenn; Maruutaeie Memanku; Kowaykromerp «OQxcnept-002y;
Hacocsl Bakyymublie; [leun mydenbubie SNOL; @otometp doTtoanexrpuueckuit FOuuko 1201;

6.2.2 Yueono-naznaonvie nocoous:

KoMmiekTsl WIIIOCTpallMOHHOIO —MaTepuana K JIEKIMOHHBIM KypcaMm; HaOopsl 00pasloB
(GYHKIIMOHAJIBHBIX MaTepHalioB (KaTaJu3aTopoB, aCOPOEHTOB, MUHEPAIbHBIX yI0OpEHUI U Jp.); IIaKaThl
TunoBbIX nocrepoB HUP u creH0BbIX NOKIAI0B HA KOHPEPEHUUAX; HAOOPhI MPOIYKIIMH TPOMBIIIIICHHBIX
MIPEANPUATHIA;

6.2.3 Komnviomepvl,  UHDOPMAUUOHHO-MENEKOMMYHUKAYUOHHbIE  CcemU,  ANNApamHo-
npozpammubie u ayouoGu3yaibHvle cpeocmaea:

[lepcoHanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIE npourpsiBarensiMu CD u DVD, npuntepamu u
MIPOrPaMMHBIMM ~ CPEJICTBAMHU; HPOEKTOPHI; OSKpaHbl, ayJIUTOPUU CO CTALMOHAPHBIMH KOMIUIEKCAMHU
otoOpaxeHus: uHbopManuu ¢ Jo0oro anekrpoHHoro Hocurtens; WEB-kamepsl; nudpoBas kamepa K
ONTUYECKOMY MHKpOCKoIy; Iu(ppoBoil (oToannapar; KONUPOBAIbHbIE alIapaTbl; JIOKaJbHasi CETh C
BBIXOJIOM B MIHTEpHET.

6.2.4 Ileuammnbvie u 31eKmpoHHbIE 00PA306AMENILHBIE U UHPOPMAUUOHHDLE PecypChl:

[Tomemienus Uisi caMOCTOSITENILHOM pabOThl 00YJarOIIMXCsl OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOM C
BO3MOXHOCTBIO TOJKIIOYeHHs] K cetu «lHTepHer» u obecrneueHbl JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer  obecrieueH  HEOOXOIUMBIM  KOMIUIEKTOM  JIMIEH3MOHHOIO M CBOOOJHO
pacnpoCTpaHIeMOro MPOrpaMMHOI0 OOecreyeHus, B TOM YHUCJIE OTE€YECTBEHHOTO IMPOU3BOJICTBA (COCTaB
ompezensercs B pabo4yux mporpaMmax AUCHUIUIMH (MOIy/lel) W MOAJNEKUT OOHOBJICHHIO IPHU
HEOOXOUMOCTH).

[Ipu wucnonb3oBaHuM B 00pa30BaTEIbHOM MpOILIECCE II€YATHBIX U3JaHUI, B YHHUBEPCUTETE
chopMupoBaH OUONIMOTEUHBIN (OHI, YKOMIUIEKTOBAHHBIM MEYaTHHIMU W3JIAaHUSIMU U3 pacdyeTa HE MEHee
0,25 sk3emIuigipa KaxJ0ro M3 HU3JaHUI, yKa3aHHbIX B pabouyMx mOporpaMMax IUCHUIUIMH (MoJysei),
IporpaMMax IpakTUK, Ha OJHOro oOyyarouierocs M3 4YWCia JIML, OJHOBPEMEHHO OCBAMBAIOIIUX
COOTBETCTBYIOIYIO JUCUUIUIMHY (MOJIYJIb), IPOXOISALINX COOTBETCTBYIOIIYIO IPAKTHKY.

OOyuaromumMcst obecriedeH AOCTyN (yAajJeHHBIH JOCTYI), B TOM YHCJIE B Clydyae MPUMEHEHHS
AJIEKTPOHHOTO  OOy4YeHMs, JMCTAaHLUMOHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH, K  COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JIaHHBIX M HMH(QOPMALMOHHBIM CIPABOYHBIM CHUCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboyux MporpaMMax AUCHUIUIMH (MOAYNeW) U MOMJIEKHUT OOHOBIIEHHIO (IIpH
HEOOXOUMOCTH).

OOyuarompecs U3 4YKcClIa HMHBAJIWJOB W JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbS
oOecrieunBarOTCsl MEYaTHBIMU U (WJIM) DJIEKTPOHHBIMH 0Opa3oBaTeIbHBIMU pecypcaMu B (opMmax,
a/IalITUPOBAHHBIX K OTPaHUYCHUSIM UX 370POBbSI.

Jlist peasi3aniui OCHOBHOM 00pa3oBaTeIbHON MPOTPAMMBbI MOJATOTOBKH OaKajIaBpPOB HCIIOJIB3YIOTCS
¢doHabl y4eOHOM, y4yeOHO-METOIUYECKOW, HAy4YHOMH, MEPHOJUYECKON HaydHO-TEXHUYECKOW JUTEepaTypbl
Nudopmanmonno-o6ubdauoreunoro nentpa (UbL]) PXTY um. [I.1. MenneneeBa u kadenp, yq4acTBYIOIIUX B
peayin3aluy NporpaMMal.

Nndopmanronno-6ubnuoreunsiii  uentp PXTY wum. . M. MenngeneeBa obecrnieunBaer
MH(OPMALMOHHYIO MOAJIEPHKKY peanzanuu IPOrPaMMBl, COJICHCTBYET MOATOTOBKE
BBICOKOKBaJIM(PUIIMPOBAHHBIX  CIEUUAINCTOB, COBEPLICHCTBOBAaHMIO Y4yeOHOro IMpoliecca, Hay4dHO-
HCCTIEAOBATENBCKON  PabOThI, CIMOCOOCTBYET pa3BUTHIO MPOGECCHOHATBHOM KYJAbTYphl  OymyIiero
CHeIHaJINCTA.

UBL] yauBepcuteTa obecrmeunBaeT OOydYarOMIMXCS OCHOBHOW Y4eOHOW, yueOHO-METOJIUYECKOU W
Hay4yHOM nuTEepaTypoi, HEOOXOAMMOMN i peanu3aly U KaueCTBEHHOTO OCBOEHHS OOYy4aroIIMMHCS IO
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nmporpaMmMe OakanaBpuaTa 00pa30oBaTEIBLHOTO MpoIlecca MO BCEM AWCIUIUIMHAM, mpaktukam u [UA
OCHOBHOI1 00pa30BaTeIbHON IPOrpPaMMBbl MOATOTOBKH OaKaaaBpoOB.

O6mmit 00beM MHOTOOTpacneBoro Gouna MBI cocraBnser 1 716 243 sk3.

@®onHp y4eOHOW M y9eOHO-METOANYECKON JTUTepaTyphl YKOMILJICKTOBAH IEYATHBIMH H3AaHUSMU U3
pacuera He MeHee 20 FK3eMIUIIPOB KaXKJI0T0 U3 U3AaHUN OCHOBHOM JINTEPATYphl, IEPEUUCICHHON B pab0oUnx
porpamMmax JAUCIUILINH (MOJyJIeil), IPaKTUK, 1 He MEHee 5 AK3eMIUISIPOB JIOTIOTHUTEILHON JTUTEPATyPhl Ha
25 oOyuaromuxcsl.

@oH/ [OTONHUTENBFHONW JIMTEPAaTyphl BKIIOYACT IMOMHMO Y4eOHOW JHUTEpaTtypsl o(QUIHaIbHBIE,
CIpaBOYHO-OMOMMOTpadruecKue, CriennalIn3upOBaHHbIE OTEYECTBEHHBIE U 3apYOC)KHBIC TIEPHOTUICCKUE U
WHGOPMAIIMOHHBIE H3/IaHUSI.

NudopmanroHHO-0MOIMOTEUHBIN IEHTP 00€CTIEUnBACT CaMOCTOSITEIBHYIO Pad0Ty 00yJaromuXcs B
YUTAIBHBIX 3aJIaX, MPEIOCTABISAS NIMPOKHA BBIOOP JUTEPATYpHl O AKTYyaJbHBIM HAIPABICHUSIM, a TaKKe
obecrieunBaeT JOCTyn K mpodeccCHoHaNbHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM, CIPABOYHBIM H
MTOMCKOBBIM CHCTEMaM.

Kaxnprit oOydaromuiicss obecrieueH cBOOOJHBIM JOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW HMMeEETCS
noctyn K cetu MHTepHeT, K 35eKTpoHHO-0nbnmuoTeunoit cucreme (ObC) YHuBepcutera, KOTOpas COAECPKUT
pa3Nu4Hble W3JAHHUS 10 OCHOBHBIM H3YYaeMbIM IUCIHIUIMHAM M C(QOPMHUPOBaHA IO COTJIACOBAHHUIO C
paBooOIaaTEISIMU y4eOHOM B y4eOHO-METOAMYECKOM JINTEPaTypPHI.

Jlisg Oojiee MOJHOTO M ONEPATUBHOIO CIPAaBOYHO-OMOIMOrpa@uueckoro U HHMOPMAIIOHHOTO

obcnyxuBanus B b1l peanuzoBana TeXHOJIOTHS AIEKTPOHHON JOCTABKU JOKYMEHTOB.

DJIeKTPOHHbIe HH(OpMallHOHHBIE pecypchl, HCIO0JIb3yeMble B polecce 00yueHust

PexBU3MTHI 10r0BOpa
N (HOMep, 1aTa 3aK/JII0YEHUsA, CPOK XapakrepucTuka 0U0JIMOTEYHOr 0
DJIeKTPOHHBIH N N
Ne pecype AelicTBHS), CCHLJIKA HA CallT ¢ona, 1ocTYNn K KOTOPOMY
IBC, cymma norosopa, NpeaoCTaBJIsAETCs 10T0BOPOM
KOJIMYECTBO KJIKYeil
DNEeKTPOHHO- [IpuHaAJIeKHOCTh — CTOPOHHSIS Komnexuun: «Xumusi» - uzn-sa HOT,
OoubnroTeyHas PexBuzutel norosopa — OO0 «XuMus» - uza-sa Jlaboparopus 3HaHUH,
cuctema (9bC) «M3patenscTBO «JlaHb) «Xumus» - n3a-sa «JIAHby, «Xumusy»-
«JIAHb» Horosop ot 26.09.2020 KHUTY (Ka3zanckuil HallmoHanbHbIN
Ne 33.03-P-3.1-2173/2020 HCCIIEIOBATENIbCKUM TEXHOJIOTHYECKHM
CymmMma moroBopa — 747 661-28 YHUBEPCHUTET), «XUMUSD» - U3/I-Ba
C 26.09.2020 no 25.09.2021 OU3MATIIUNT», «udopmarukay - u3a-
Ccpuika Ha caiit ObC — Ba «JIAHb», «Mupopmaruxa»-
http://e.lanbook.com HanmonaneHbiit OTKpBITHIN YHUBEPCUTET
Kommuecto kimroueii - noctyn s | «MHTYUT», «IHXeHEpHO-TEXHUYECKUE
3apEeruCTPUPOBAHHBIX Hayku» - u3a-sa «JIAHDb»,
nosnp3oBareneit PXTY ¢ mroboro «Teopernueckast MexaHuKa» - U3/1-Ba
KOMIIBIOTEPA. «JIAHb», DxoHOMUKA 1 MEHEPKMEHT)) -
VY maneHHblid 10CTyN MOCTe n3a-Ba [amkoB u K., a Takxke oTAeIbHBIE
MepPCOHAIbHON PETUCTPALlUU Ha U3J1aHus B COOTBETCTBUU ¢ JloroBopom.
caifte ObC.
DNEKTPOHHO - [IpunHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHBIE BEPCUU YUEOHBIX U
OoubnroreyHas PXTY. Hay4HbIX U3JaHul aBTOopoB PXTVY
cuctema UBI] Ccopuika Ha cait ObC — o Bcem OOIL.
PXTY um. http:/lib.muctr.ru/
. M.MennaeneeBa Hoctyn mig nons3oBareneit PTY
(ma 6aze AUBC C JIIOOOTO KOMIIBIOTEPA
«HpOucy)
NudopmannonHo- | [IpuHanne:xHOCTh CTOPOHHSSL. DnexTpoHHas 6U0IMOTEKa HOPMATUBHO-
CIpaBOYHast PexBusutel kouTpakta — OO0 TexHuueckux usganuit. Conepxut dosee
cucreMa «MHOOPMIITPOEKT-LenTp» 40000 HaMOHAJIBHBIX CTAHIAPTOB U JIP.
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«TEXOKCIIEPT»
«Hopwmpsl, npaBuina,

Kontpakr ot 23.11.2020
Ne 84-1182A/2020

HT]

CTaHIAPTHI CymmMma noroBopa — 887 600-04
Poccun». C 01.01.2021 mo 31.12.2021
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KomnuecTtBo ximrouent — 10
JIMLEH3UH + JOKaJIbHBIA JOCTYI C
komnbroTepoB MBI,
DneKTpoHHas [IpuHauIe)KHOCTD — CTOPOHHSA B OB/l nocTynHbI 31€KTPOHHbIE BEPCUH
o6ubnuoreka PexBusutel norosopa — ®PI'bY muccepranuil Poccuiickoin
JUCCEPTALMI PI'b l'ocynapcTBeHHOM OMOIMOTEKHU:
(BB PI'b) Jorosop ot 23.04.2021 ¢ 1998 roga — no cneuuanbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMHUYECKUE HAYKHY,
CymmMma noroBopa — 398 840-00 «fOpuandeckue HAyKn»,
C 23.04.2021 no 22.04.2022 «[lemaroruueckue HayKu» u
Ccpuika Ha caiit ObC — «[Icuxonornyeckue HayKn»;
http://diss.rsl.ru ¢ 2004 rona - o BceM CIEIAAILHOCTSIM,
KommuecTtBo ximrouent — 10 KpoMe MeIUMIUHBI U (hapMaluy;
nuieH3ui + pacreyarka B MBI, ¢ 2007 rozna - mo BCeM CIELUATbHOCTSAM,
BKJIFOYAsi pabOTHI O METUIIUHE U
dhapmanun.
bJI BUHUTHU PAH | [IpuHauie;kHOCTb — CTOPOHHSA Kpynneiimas B Poccun 6a3 qaHHbIX 110
PexBusutel noropopa- BUHUTH | ecrecTBeHHBIM, TOYHBIM M TEXHUYECKUM
PAH HaykaM. Bxmrouaet matepuanst P2K
Horosop ot 20.04.2021 (Pedeparusnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-3273/2021 1981 r. O6mwuii 06vem bJ] — 60mee 28
CymmMma morosopa - 100 000-00 MJIH. IOKYMEHTOB
C 20.04.2021 no 19.04.2022
Cchlika Ha calT —
http://www.viniti.ru/
KonnuecTBo kimrouen —
JIOKQJIbHBIN JOCTYIT JUIS
noJib3oBareneit PXTY B UBILL
PXTY.
Hayuno- [IpuHa1€XHOCTh — CTOPOHHSS Hayunas snexkrponnast Oubnnorexa
JJIEKTPOHHAs PexBu3uThl 10oroBopa — eLIBRARY.RU — 310 xpynueimmit
o6ubnuoreka 00O Hayynast 3neKTpoHHas poccuiickuii HUHPOPMAITMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKUI MopTall B 001acTU HAYKH,

Horosop ot 21.12.2020

No 33.03-P-3.1-3041/2020
Cymma norosopa — 1 200 000-00
C01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
http://elibrary.ru

KonnuecTBo kimrouel — nocryn
Ju1s moak3oBareneid PXTY mo IP-
azpecaM HEOTpaHUYCH.

VY naneHHblid 10CTyN MOCTe
MEPCOHAIIBHON PETUCTPALIMU Ha
carite HOb.

TEXHOJIOTUH, MEAUIIUHBI U 00pa30BaHMS,
coJiepKamuii pedepaTsl U MOJHBIC TEKCTHI
0osee 29 MITH Hay4HBIX CTaTel U
MyOJIMKaIuii, B TOM YHCIIE SJIEKTPOHHBIC
Bepcuu Ooiiee S600 pocCUCKUX HAYYIHO-
TEXHUYECKUX JKYPHAIIOB.
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CrpaBouHoO-
IpaBoBasi CUCTEMa
«KoHcynbTanT+H»

[IpuHaIe:)XKHOCTH — CTOPOHHSIS
Kontpakr ot 15.12 2020

Ne 93-1335A/2020

Cymma xoHTpakta 965 923-20
C01.01.2021 mo 31.12.2021
CchlIKa Ha CalT —
http://www.consultant.ru/
KommuectBo ximroueit — 50
IM0JIb30BATEIILCKHUX JIMIICH3UH 110
[P-anpecam.

CripaBoYHO-TIpaBOBas CUCTEMa 110
3aKOHOAATENbCTBY Poccuiickon
denepanuu.

CrpaBouHoO-
[paBoBasi CUCTEMa
I'apanT»

[IpuHaIe:)XKHOCTh — CTOPOHHSIS
KonTpakr ot 24.11 2020

Ne 85-113D2A/2020

Cymma xoHTpakrta 664 356-00
C01.01.2021 mo 31.12.2021
Ccruika Ha caliT —
http://www.garant.ru/
KonnuecTBo kimrouel — nocryn
qis monb3oBareneit PXTY mo IP-
aJpecaM HEOTpaHUYCH

["apaHT — cipaBOYHO-IIpaBOBas CUCTEMA
I10 3aKOHOaTeNbCTBY Poccuiickon
denepanuu.

DNEeKTPOHHO-
oubinoreyHast
cucrema
M31aTeIbLCTBA
«IOPANT»

HpI/IHaI[J'IC)KHOCTI) — CTOPOHHAA
«IJNEKTPOHHOE U3AATEIHCTBO
IOPAIT»

Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021
CymmMma norosopa — 394 929-00
C 16.03.2021 no 15.03.2022
Ccpunka Ha calT — https://biblio-
online.ru/

KonnuecTBo kimrouel — nocryn
JUTS 3apETUCTPUPOBAHHBIX
nosnp3oBareneit PXTY ¢ mroboro
KOMITBIOTEpA.

VY najieHHbIN TOCTYII ITOCTE
IIEPCOHAIBHON PErHCTPALUN Ha
carite OBC.

DneKkTpoHHas OMOIMOTEeKa BKITIOYAET
6onee 5000 HauMeHOBaHUH YU€OHUKOB U
y4eOHBIX TOCOOMI 110 BCEM OTpacisiM
3HaHUM JJI BCEX YPOBHEMN
npodeccHnoHaIBLHOTO 00pa30BaHMS

OT BEAYIIUX HAYIHBIX IIKOJI C
cobmoieHneM TpeOoBaHUN HOBBIX
®I'OCos.

10

DNeKTPOHHO-
OonbmmoTeyHas
cucreMa
«KoHCynpTaHT
CTYZICHTa»

[TpuHAISKHOCTH — CTOPOHHSS
00O «Ilomurexpecypc»
Horosop ot 16.03.2021

Ne 33.03-P-2.0-3196/2021
Cymma norosopa — 138 100-00
C 16.03.2021 no 15.03.2022
Ccplika Ha CalT —
http://www.studentlibrary.ru
KonnuecTBo kimtouel — nocryn
IUTSL 3apETUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY najieHHbIA TOCTYII ITOCTE
IIEPCOHAIBHON PErHCTPALX HA
caifte ObC.

KomrmuiekT nznanuii, BXoagmux B 6a3y
TaHHBIX «JNEKTPOHHAsE OMOINOTEKA
TexHU4eckoro BY3ay.
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11

DNeKTPOHHO-
OuOaMoTEeYHAS
cucremMa
«ZNANIUM.COM
»

[TpuHAISKHOCTH — CTOPOHHSS
000 «(3HAHHUYM»,

Horosop ot 06.04.2021

Ne 5137 20c¢ /33.03-P-3.1-
3274/2021

Cymma norosopa — 30 000-00

C 06.04.2021 mo 05.04.2022
CchlIKa Ha CalT —
https://znanium.com/
KonundecTBo KiIrovei - TOCTYI JUIs
3apErUCTPUPOBAHHBIX
noJp3oBareiieit PXTY ¢ moboro
KOMITBIOTEpA.

Komnekuust u3nanuii yaeOHUKOB U
y4eOHBIX TOCOOHI 10 pa3InYHbIM
OTpAaCIIsIM 3HAHUH JJI BCEX YPOBHEU
podecCHoHATBHOTO 00pa30BaHMUs.

12

WNudopmanrionHo-
aHaJIUTHYECKas
cucTeMa Science
Index

[TpuHAISKHOCTH — CTOPOHHSS
00O «HayuHas aneKTpoHHast
OubIMOTEKAY

Horosop ot 26.02.2021

Ne S10-364/2021/ 33.03-JI-3.1-
3184/2021

Cymma norosopa — 108 000-00
C 17.03.2021 o 19.03.2022
CchlIKa Ha CalT —
http://elibrary.ru

KomnmuecTBo kimroueit —
JIOKQJIBbHBIN JOCTYIT JUIS
cotpysaukoB MBI

CucremaTu3zanus, KOppeKTUPOBKa
npoduielt yaenoix PXTY u ynuBepcurera
B LIEJIOM. AHAJIU3 MyOJIUKallMOHHOM
AKTUBHOCTH COTPYJHUKOB YHUBEPCUTETA.

13

WN3nareancTBO
Wiley

[IpuHaIe:)XHOCTh — CTOPOHHSIS
HammonansHas mmoammucka
(Muno6pnayku+ POON)
NudopmanrionHoe MucsMo
PODU ot 10.06.2021 Ne 622
C01.01.2021 mo 31.12.2021
Ccruika Ha caliT —
http://onlinelibrary.wiley.com/
KonuuecTBo kimtoueit - 1OCTyI 1t
noan3oBareneit PXTY mo IP-
azpecaM HeorpanuudeH. Bo3amoxxeH
YAAJIEHHbIA TOCTYN MOCTe
WHJIMBHUIyaJIbHOM PErUCTpaIiu.

Komnekuus )xypHasioB 110 BceM 001acTsim
3HaHUH, B TOM YHCJIE U3BECTHBIC KYPHAJIBI
110 XUMHH, MAaTEPUATIOBEICHUIO,
B3PBIBYATHIM BEIIECTBAM H JIP.

14

QUESTEL ORBIT

[IpuHaIe:)XHOCTh — CTOPOHHSIS
HammonanbHast moamucka
(Muno6pnayku+ POON)
NudopmanrionHoe MucsMo
PODU ot 10.06.2021 Ne 621
C01.01.2021 mo 31.12.2021
Ccruika Ha caliT —
https://orbit.com

KonmuecTBo kimrouel — nocryn
qis monb3oBareneit PXTY mo IP-
aJpecaM HEOTpaHUYCH.

ORBIT ssnsiercs rio0albLHBIM
OTIEPATHBHO OOHOBJISIEMBIM TATEHTHBIM
MTOPTAJIOM, TIO3BOJISIIONITAM OCYIIECTBIISTh
MOMCK B TMEPEYHE 3asIBOK Ha MaTEHTHI,
MOJIy4YEHHBIX, TpUOIU3UTENbHO, 80-
MaTeHTHBIMU YUPEKICHUSIMU B
Pa3IMYHBIX CTpaHAX MHUPA U
MPEAOCTABJICHHBIX TPAHTOB.

15

baza manabBIxX
Reaxys u Reaxys

HarnonanbHasg nmoanucka
(Muno6pnayku+ POON)

Reaxys BkiIto4aeT B ce0s1 CTPYKTYpPHYIO
0a3y JaHHBIX XUMUYECKUX COCIUHEHUN U
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Medicinal
Chemistry
Kommnanun Elsevier

Nudopmanrionnoe nucsMo
PODU ot 15.06.2021 Ne 633

C 01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
https://www.reaxys.com/
KonnuecTBo kimrouel — nocryn
1u1s moabs3oBareneid PXTY mo IP-
aJpecaM HEOTpaHUYCH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

1)

UX SKCIIEPUMEHTAIIbHBIX CBOMCTB,
pedepaTtuBHyIO 6a3y KypHAJIbHBIX U
MATEHTHBIX MyOIuKanui, 6asy
XMUMHMUYECKUX peakuuii ¢ pyHKuen
MIOCTPOEHHUSI IJIaHA CUHTE3A.
Monynb OMOJIOTHYECKH aKTUBHBIX
COeIMHEHMH, OMOJIOrMYECKUX MHUIIICHEH,
(hapMaKkoJIOTHYECKIX CBOWCTB
XMUMHMUYECKUX coequHeHM Reaxys
Medicinal Chemistry siBisieTcst
KpyIHeneil B Mupe 6a30il JaHHBIX.

16 Pecypcor [IpuHaAIeKHOCTH — CTOPOHHSIS OTKpBIT AOCTYM K pecypcam:
MEKYHAPOIHOMN HannonaneHasa noanucka WEB of SCIENCE — pedeparuBnas u
KOMIIaHUH (Muno6pnayku+ POON) HayKoOMeTpHuueckas 0aza JaHHbIX.
Clarivate Analytics | MndopmanrioHHOE MUCHEMO MEDLINE — pedeparuBHas 0a3a JaHHbIX

POOU ot 15.06.2021 Ne 632 10 MEJUIMHE.
C 01.01.2021 mo 31.12.2021
Cchlika Ha callT —
http://apps.webotknowledge.com/
WOS_GeneralSearch_input.do?pr
oduct=WOS&search_mode=Gene
ralSearch&SID=R11[j12TUYmdd7b
UatOlJ&preferencesSaved=
KonnuecTBo kimtouel — nocryn
Jutst moJib3oBatenet PXTY no IP-
ajzipecaM HEOrpaHUYEH.

VY najieHHbINA TOCTYI
(https://clarivate.ru/blog/2020_03
_web of science remote access).

17 WznatensctBo The | [IpuHaanexHOCTh — CTOPOHHSIS baza pannbix KemOpumxckoro ueHrtpa
Cambridge HannonaneHas noanucka CTPYKTYPHBIX JAHHBIX (Cambridge
Crystallographic (Muno6puayku+ PODI) Crystallographic Data Centre) — CSD
Data Centre NupopmanrionHOE MUCHEMO Enterprise COJIEP’KUT  JIaHHBIE O
(KemOpumxckuit PO®U ot 10.05.2021 Ne 527 KPUCTAJUIMYECKUX,  OPraHMYECKUX U
LEHTpP C 01.01.2021 mo 31.12.2021 3JIEMEHTOOPraHUYECKUX COCTUHEHHUSIX.
CTPYKTYPHBIX Ccplka Ha CalT — CSD mpenocTaBisieT MIMPOKHA CIEKTP
JTAHHBIX) https://www.ccdc.cam.ac.uk/struct | BapuaHTOB ~ TOWCKa  KPUCTATUTMYECKUX

ures/ CTPYKTYp: IO HAa3BaHHUIO, XUMHUYECKOU
KonnuecTBo kirouen — noctyn dbopmyire, 3JIEMEHTHOMY COCTaBy,
quist mosib3oBatenet PXTY nmo IP- | nurtepaTypHOMy  HCTOYHHKY, JAETAISAM
ajipecam. AKCIEPUMEHTA, (hparMeHTy CTPYKTYPHI.

18 Komnexuun [IpuHaAJIEKHOCTH — CTOPOHHSIS «Freedom Collection» — moaHOTEKCTOBAs
U3/1aTeNbCTBa HanmonanpHas noamnucka KOJUIEKIIMSI ~ DJIGKTPOHHBIX  JKYpHAJOB
Elsevier na (Muno6puayku+ PODI) m3narenscTBa  Elsevier mo  paznudyHbIM
mwiaropme NudopmanrionHoe MucsMo OTpACIIsIM 3HAHUM, BKIIFOYAIOIIAasi HE MEHEe
ScienceDirect POOU ot 10.06.2021 Ne 620 2000  HauMEHOBaHMHM  IJEKTPOHHBIX

C 01.01.2021 mo 31.12.2021 KYpPHAJIOB.

CchlIKa Ha CalT —
https://www.sciencedirect.com
KonmuecTBo kimrouel — nocryn
1 moJib3oBateneit PXTY mo IP-
azpecam.

VY najieHHBIN TOCTYI

«Freedom Collection eBook collection» —
cogepxutr Oomee 5 000 xkuur mo 24
pa3IMYHBIM  TPEIMETHBIM  00JacTsIM
€CTECTBEHHBIX, TEXHUYECKUX 51
MEUIIMHCKUX HaYK.

Hoctyn k apxuBam 2015-2019 rr.
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(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

f).

Scopus [IpuHauIe)KHOCTD — CTOPOHHSA MynbTUANCUUITIMHAPHAS peepaTuBHas
HanmonanpHas noanucka 1 HayKoMeTpHuueckas 0a3a JaHHbIX
(Muno6pHayku+ PODON) uznatensctea ELSEVIER

Nudopmanrionnoe mucsMo
PODU ot 10.06.2021 Ne 619

C 01.01.2021 mo 31.12.2021
Ccplika Ha CalT —
http://www.scopus.com.
KonnuecTBo kimrouel — nocryn
1u1s moab3oBareneid PXTY mo IP-
aJpecaM HEOTPaHUYCH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/elsevier instructions.pd

.
ProQuest [IpuHaIe:)XHOCTH — CTOPOHHSIS baza nanneix ProQuest Dissertation &
Dissertation and HanmonansHas moanucka Theses Global (PQDT Global)
Theses Global (Muno6pnayku+ POON) aBTOPUTETHAs KOJUIEKIUS 13 Oojiee 5 MIIH.
Nudopmanrionnoe nucsMo 3apyOeKHBIX AUCCEepTalnid, OoJiee
POOU ot 28.06.2021 Ne 688 2,5 MJIH. U3 KOTOPBIX IPEJCTABIICHBI B
C 01.01.2021 mo 31.12.2021 MTOJTHOM TEKCTE.

Ccplika Ha CalT —
http://search.proquest.com/disserta
tions?accountid=30373
KonnuecTBo Kitouen - 1octyn uist
noJsis3oBarened PXTY no IP-
ajJipecaM HEOTPAHWYCH.

VY najieHHbINA TOCTYI
(https://podpiska.rfbr.ru/storage/in
structions/proquest _instructions.p

df)

BecrmaTHble apXUBHBIC KOJUICKITHH, TPHOOpeTeHHbIe MUHOOPHAYKH IS BY30B.

Apxus MsnarenncrBa American Association for the Advancement of Science.llakeT «Science
Classic» 1880-1996

Apxus MsnarenncrBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nsnarennctsa Mucrturyra dusuku (BeankoOpuranus). [laker «Historical Archive 1874-
1999» ¢ mepBoOro BRIIYCKA KaKA0Tr0 sKypHaia mo 1999, 1874-1999

Apxus nsnareanctsa Nature Publishing Group. IlakeT «Nature» ¢ mepBOro BbIIYCKa IIEPBOTO
noMmepa 1o 2010, 1869-2010

Apxus nsnareanctsa Oxford University Press. ITakeT «Archive Complete» ¢ 11epBoro BEIITYCKa
Kakg0r0 sxypHaa 1mo 1995, 1849-1995

Apxus m3nareancta Sage. IlakeT «2010 SAGE Deep Backfile Package» ¢ mepBoro Bellrycka
Kaxgoro sxypHaia 1mo 1998, 1890-1998

Apxus n3narenanctsa Taylor & Francis. Full Online Journal Archives. ¢ 1epBoro BBIITYCKa KaKI0T0
KypHaia 1o 1996, 1798-1997

Apxus n3nareanctsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mepBoro BbIIyCKa Kaxkaoro skypHaia mo 2011, 1827-2011

Apxus xypHanoB Kopoaesckoro xumuueckoro oomiectsa(RSC). 1841-2007

151



ApXUB KOJUIEKIIMH KYpHAJIOB AMEpPUKAaHCKOTO reodusnyeckoro corwsa (AGU), npegocraBiasieMblid
uznarenbctBoM Wiley Subscription Services, Inc. 1896-1996

becninaTtHble opuIManbHble OTKPBITHIE pecypcehbl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6osee 10000 HayuHBIX )KYpPHAJIOB IO Pa3IMYHBIM OTPACIsIM 3HAHUH (0K0JIO 2
MWIJIHOHOB cTarei) n3l34 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6aze pa3zmemieno 6oee 3000 KHUT IO pa3IMYHBIM OTPACISIM 3HAHUM, TPEIOCTaBIEHHbIX 122
Hay4YHBIMH U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix Brmrogaet 6osee 300 pereH3upyeMbIX KypHAIOB 10 OMOMETUIIMHE, METUIINHE U
€CTeCTBEHHbIM HaykaM. Bce cTaThu, pa3MeleHHble B 6a3e, HaX0IATCsl B CBOOOJHOM JOCTYIIE.

4. DneKTpOoHHBIN pecype arXiv https://arxiv.org/

Kpynuelinmm 6ecriiaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX IMYOJIUKALMN 110 pa3jienaM (pUusuku,
MaTeMaTUKu, THPOPMATUKH, MEXaHUKHU, aCTPOHOMUU U Ouosioruu. Mimeercst noapoOHbIN TeMaTHUeCKui
KaTajor ¥ BO3MOXKHOCTb [TOMCKA CTaTel 0 MHOKECTBY KPUTEPHUEB.

5. Komnekuus xxypnaio MDPI AG http://www.mdpi.com/

MHorouCIUIITHHAPHBIA TM(PPOBON W3IATEIBCKUIN pecypce, ABISIETCS TIaTGOPMOM IS
peleH3uPyEMbIX HAYIHBIX KYPHAIOB OTKPBITOTO fAoctyna, uznatomuxcsi MDPI AG (bazens, [lBeitapust).
W3 narenbcTBO BhimyckaeT 6osee 120 pa3sHOOOpa3HbIX AJIEKTPOHHBIX KYPHAJIOB, HAXOASIIUXCS B OTKPHITOM
JIOCTYTIE.

6. N3natenbctBO ¢ oTKpbITHIM goctynioM InTech http://www.intechopen.com/

[lepBoe u kpymHeiiiee B MUpe U3aTENIbCTBO, MyOJIUKYIOIIEe KHUTHU B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayuyHbIx n3ganuil. OCHOBHasl TeMaTUYECKasi HAIIPABJIEHHOCTD - PU3NYECKUE U TEXHUUECKHE HAyKH,
TEXHOJIOTUHU, METUIIUHCKIE HAYKU, HAYKH O KU3HU.

7. baza nannbix xumudeckux coenuuennii ChemSpider http://www.chemspider.com/

ChemSpider — 3To OecriaTHast XuMUYecKas 0a3za JaHHbBIX, [IPEIOCTABIIAIONIAs ObICTPBINA AOCTYH K
0osee yeM 28 MIIIMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM HH(popManmu. Pecypc npuHaiexur
Koponesckomy xummuueckomy obmectBy Bennkobpuranuu (Royal Society of Chemistry).

8. Komnekuus xxypnano PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosuiekuust )KypHaJioB, B KOTOPBIX ITyOJUKYIOTCSI OTUETHI O HOBBIX UCCIIEIOBAHUIX B
00JacT ecCTeCTBEHHBIX HAYK U MEAULIMHBIL. Bce )KypHaiibl pa3MeneHsl B cBo60jHOM foctyne (Open
Access), Bce CTaTbU NMPOXOJIAT CTPOTOE HAYYHOE PELIEH3UPOBAHUE.

0. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo no narentam u toBapHbIM 3HakaM CHIA — USPTO — npenocTasisier cBOOOHBIN
JOCTYII K aMEpUKaHCKUM IaTeHTaM, olyosinkoBaHHbIM ¢ 1976 1. [1o HacTos1ee Bpems..

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (16O naTeHTHBIE 3a4BKHU) OoJiee S0 HALIMOHAIBHBIX U HECKOJIBKUX MEXKTYHAPOIHBIX
MaTEeHTHBIX OI0pO, B TOM uuncie nocinbie TekeThl nateHToB CIIA, Poccun, @pannuu, SAnonuu u ap.

11.  ®enepanbHbIi WHCTUTYT MIPOMBIILIIIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypebl GUIIC cBoboanoro nocrymna:

- OnektpoHHble Oroimerenu. M3o6perenus. [lone3npie Moaenu.

- OTKpBITBIE pEECTPbl POCCUNCKUX N300pETEHHI U 3aBOK HAa U300pETEHUsI.

- Pedepatsr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TosnHbIE TEKCTHI POCCUICKUX MATEHTHBIX JOKYMEHTOB U3 MOCJIEHET0 0(ULHaIbHOIO
OrOJITIETEHS.

6.3 TpedoBanusi k KaapoBbIM ycaoBusM peanausauuu OOII 6akanaBpuara

Peanmuzamus OOII GakanaBpuara obecrieunBaeTcCs MeJarornyeCKuMu pabOTHUKaMU YHUBEPCUTETA, a
TaKKe JIMIaMH, TpuBiekaeMbiMu K peanuzanuu OOl OakanaBpuara Ha UHBIX YCIOBHSIX.

KBamudukanus megarorndeckux pabOTHUKOB YHHUBEPCHUTETa COOTBETCTBYET KBAIM(DMKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBATM(PUKAIIMOHHBIX CIIPAaBOYHUKAX U (MJIH) IpodeCCHOHATbHBIX CTaHAApTaX.

He menee 60 npouenmoe (Maum 1pyroii mnpoueHT u3 coorBercrBywomero ®I'OC BO)
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YHUCJIEHHOCTH IMeJarorndeckux paOOTHUKOB YHHBEpCHUTETa, YydacTByrommx B peanuszauun OOII
OakanaBpuaTa, W JIMI, INPUBJIEKAaeMbIX yHHUBepcuTeToM K peanuzauuun OOIl OakanaBpuara Ha HMHBIX
YCIOBUAX (MCXOJ U3 KOJIMYECTBA 3aMELIAEMbIX CTaBOK, HMPUBEIEHHOIO K LEIOYHCIECHHBIM 3HAUYEHUSIM),
BEIYT HAYYHYIO, y4COHO-METOIMYECKYI0 U (WJIM) MPAKTUYECKYIO PaboOTy, COOTBETCTBYIOIIYIO MPOQIIIIO
MpenogaBaeMoi JUCIUIUTHHBI (MOTYJIIS).

He menee 5 npoyenmoes (Wu Apyroi npoueHt u3 coorBercrByouero ®I'OC BO) uucnennoctn
neJarornyeckux pabOTHUKOB YHHMBEpCHUTETa, ydacTByromux B peanuszauuu OOIl OakanaBpuara, u jui,
IpuBJIeKaeMbIx yHuUBepcuTeToM K peanuzaiuu OOIl OakanaBpuaTa Ha HHBIX YCJIOBHSX (HCXOIS U3
KOJIMYECTBAa 3aMEIAaeMbIX CTAaBOK, MPHUBEACHHOTO K IEJIOYMCICHHBIM 3HAYEHUSIM), SBIISIOTCS
PYKOBOJUTEISIMU U (WJIH) paOOTHUKAMHU MHBIX OPTaHHU3alWi, OCYIIECTBISIONIMMH TPYIOBYIO IESITEITLHOCTh
B NpodeccuoHaNbHON cdepe, COOTBETCTBYIOLIEH MPOo(ecCHOHATIbHOMN NeATeNbHOCTH, K KOTOPOW TOTOBSTCS
BBIITYCKHUKH (MMEIOT CTaX paboThl B TaHHOU MpodeccuoHanbHOM cepe He meHee 3 JieT).

He menee 60 npouenmoe (Mam 1pyroii mnpoueHt u3 coorBercrBywomero ®Ir'OC BO)
YHUCJIEHHOCTH MEeAarornyeckux paOOTHUKOB YHMBEPCUTETAa M JIUI], MPHUBJIEKAaEMbIX K 00pa3oBaTeNIbHOM
NEeSITEeIbHOCTH YHHUBEPCUTETa HA MHBIX YCIOBUAX (MCXOAS U3 KOJIMYECTBA 3aMEIIAeMbIX CTaBOK,
MIPUBEACHHOTO K LIEJIOUMCICHHBIM 3HAUYEHHUSAM), UMEIOT YYEHYIO CTEleHb (B TOM YHUCIIE YUEHYIO CTEICHb,
MIOJIyUEHHYIO B MHOCTPAaHHOM TrocCyJapcTBe M npusHaBaemyro B Poccuiickoit @enepanuun) u (win) ydeHoe
3BaHMe (B TOM YHUCJIE Y4YEHOE 3BaHME, MOJYYEHHOE B HMHOCTPAHHOM TIOCYyIapCcTBE W IpHU3HABaeMOE B
Poccuiickoit deneparun).

6.4 TpeooBanusi k puHaAHCOBBLIM yciaoBusiM peanuzanuu OOII 6akanaBpuara

®unancoBoe obecrneuenue peanuzanuu OOIl OakamaBpuara OCyIIECTBISETCS B 00bEMe HE HIDKE
3HaYeHWH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHHE TOCYIApCTBEHHBIX YCIYT [0 pealn3aluu
00pa3oBaTeNbHBIX MpPOrpamMM BEICHIET0 00Opa3oBaHUS — TMporpaMMm OakajlaBpuaTta W 3HAYCHHU
KOPPEKTUPYIOIUX KOIPPHUIMEHTOB K 0a30BbIM HOpPMAaTHBaM 3aTpat, ONpeieisieMblX MUHUCTEPCTBOM
HayKH U BbIcuiero oopasosanus Poccuiickoit denepanuu.

6.5 TpeGoBaHus K NpUMEHsAEMbIM MEXaHM3MaM OLIEHKHM Ka4yecTBa 00pa30BaTe/IbHO AeITeJbHOCTH U
noaAroroBku odyyarmuxcsa no OOII 6akanaBpuara

KauectBo 00pa3zoBarenbHON JAeATENbHOCTH M NOAroToBKH oOyuarounuxcs OOIl 6GakxanaBpuata
ONpeJieNiieTCs B paMKaxX CUCTEMbl BHYTPEHHEH OLIEHKH, a TaKK€ CHCTEMbl BHEIIHEH OLIEHKH, B KOTOPOl
YHUBEPCUTET IPUHUMAET ydacTHE Ha JOOPOBOJIbHOM OCHOBE.

B wnensx coepumienctBoBanuss OOIl GakanaBpuaTa Hpu MPOBEIEHUU PETYISIPHONM BHYTpPEHHEH
OLICHKM KadecTBa 00pa3oBaTelIbHOM AEATEIbHOCTH M MOAroToBKM oOydaromuxcs mo OOII GakanaBpuata
npuBiiekaer padotojarened M (WiM) UX OObEIUHEHUS, MHBIX IOPUAWYECKUX U (WiIM) (PU3MYECKUX JIMII,
BKJIIOYAs IEAArornyecKux paboOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHeH CHUCTeMBbl OLEHKHM KauecTBa oOpa3oBaTesbHOU aedrenbHocTH 1o OOII
OakanaBpuaTa OOy4arONIMMCSl TPEJOCTaBIIAETCS BO3MOXKHOCTh OLIGHMBAaHUS YCJIOBUHM, COJEp KaHMUS,
OpraHM3aluy ¥ KadecTBa 0Opa30BaTENbHOrO Ipolecca B LEJIOM W OTAEIbHBIX AUCLUUILINH (MOIysei) u
MPAKTHUK.

BHemnsis oneHka kauecTBa 00pa30BaTeabHON JIEATENBHOCTH [0 IporpaMMme OakaiaBpuaTa B paMKax
MPOLEAYpbl TOCYAAPCTBEHHON aKKpeAUTalUU OCYIIECTBIAETCA C LEJbI0 MOATBEPXKICHHUS COOTBETCTBUS
00pa3oBaTebHON JEATEIHLHOCTH 10 TIporpamme OakanaBpuata TpedoBanmsim O@I'OC BO.

BHemnsis onieHKa KayecTBa 00pa3oBaTEIbHON JEATENbHOCTH U HOAroTOBKU oOyvatromuxcs no OOIT
OakanaBpuaTa MOJKET OCYHIECTBJIATBCA B paMKax MpodecCHOHATBHO-O0IIECTBEHHON aKKpeIUTalHH,
IIPOBOJMMON paboToAaTeNsIMU, UX OOBbEINHEHUSAMH, @ TAK)KE YIOJHOMOYEHHBIMU UMM OpPraHU3alUSIMU, B
TOM YHCJI€ MHOCTPAHHBIMU OpraHU3alUsIMH, JU00 aBTOPU30BAaHHBIMU HAIlMOHAJIbHBIMU MPOQECCUOHANIBHO-
OOLIECTBEHHBIMU OPraHU3aALUSIMU, BXOJSAIIMMU B MEXKIYHApOJHbIE CTPYKTYphl, C LEJIbI0 MPU3HAHUSA
KayecTBa W YPOBHS IMOJrOTOBKHU BBIITYCKHUKOB OTBEUYAIOUIUMHU TpeOOBaHUSIM MPOECCHOHANIBHBIX
CTaHIapTOB (MpU HAIWYUM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJa K CHEHHATIUCTaM COOTBETCTBYIOIIETO
npoduis.
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7 HOPMATUBHO-METOAUYECKOE OBECIIEYEHUE CUCTEMbI OLEHKHU
KAYECTBA OCBOEHUA OBYYAIOLLIUMUCSA NTPOI'PAMMBI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ no HampasieHuto noarotoBku Kox u HamMeHoBaHmue
HAaNpaBJIeHUsl NMOATOTOBKHU OIlIEHKA KauecTBa ocBoeHMs oOydarommmucs OOIl GakanaBpuaTta BKIHOYAET
TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH, TPOMEXYTOUHYI0 artectanuio u I'MA oOyuarommxcs.

HopmartuBHo-MeToauueckoe oOecreueHrne TEKYIIEro KOHTPOJS YCHEeBAa€MOCTH, MPOMEXYTOUHOM
arrectanuu u ['MMA obydaromuxcs mo OOII GakanaBpuara ocymiectBisiercs B cootBeTcTBun ¢ ®I'OC BO
3++ ¥ JIoKaIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KOHMPONL, NPOMEINCYMOYHAS AMMeCMayus U ammecmayuoHHble UCNbIMAHUA UMO2060U
(eocyoapcmeennoii umozogoti) ammecmayuu evinyckHukos OOII baxanaspuama

Texymuid KOHTPOJb M HIPOMEXKYTOUHAs aTTecTaluss IO BCEM BHJAM Y4eOHOH [eATeNbHOCTU
oOyyarouuxcst OCYIIECTBIIETCS B COOTBETCTBUHM € TpeOoBaHusAMH [lojiojkeHus o peMTHHrOBOW cHucTeMe
OIIEHKH KauecTBa y4deOHO# pabotel ctyaeHToB B PXTY um. JI.M. MenneneeBa, MpUHITOTO PEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, nmpoTtokos No 8, BBEJACHHOTO B JACHUCTBHUE
npuka3zoMm pekropa PXTY um. JI.U. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texymuid KOHTPOJb YCHEBAEMOCTH OO0ydaromuxcsi oOecrneyrBaeT OLEHKY YPOBHS OCBOEHUS
JTUCLMIUINH, IPOXO0XKIEHUS TPAKTHK, BbiNosHeHus BKP u npoBoauTcs npenoaasarenem Ha J1I000M U3 BUJIOB
YUeOHBIX 3aHATHI. Q0A3amenbHOl COCMAGNAIOWell MEKYU{e20 KOHMPONA YCHegaeMOCH U AGIAENCA YUem
npenooasamenamu noceuyaemocmu yu4eonvix 3anamuil ooyyarwwumuca. 1lo pesynbrataMm TEKyLIEro
KOHTpPOJISl YCIIEBAEMOCTH TPU pa3za B CEMECTp s BCEX KypCOB IO BCEM JUCLMIUIMHAM IPOBOJUTCS
aTTecTaIus 00yJaronuxcs.

[IpomexyTouHas arrectanusi MPOBOIUTCS B (OpPME HK3aMEHOB, 3aU€TOB C OIICHKOM M 3a4€TOB JJIS
BCEX KypCOB IO AMCLUMIUIMHAM U IpPAKTHKaM, NPEIyCMOTPEHHBIM Yy4eOHbIM IUIaHOM. Pe3ynbraThl ciauu
3a4€TOB OLIEHUBAIOTCSA HA «3aUTEHO», «HE 3aYTEHO»; 3aYE€TOB C OLIEHKOW M IK3aMEHOB — Ha «OTIUYHOM,
«XOPOILIOY», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHOY.

IIpu ocBoenuu Hacrosuei OOII 6akanaBpuaTa U3y4eHHUE YACTH JUCLMILIMH MOXET ObITh 3aMEHEHO
Ha OHJIAWH-KYpCBI, IPU YCIOBUHU, YTO B pE3YyJbTaTe OCBOEHUS OHJIAWH-Kypca (OPMHUPYIOTCS TE XK€
KOMITETEHIMH (4acTU KOMIIETEHIIUI), YTO U B PaMKax yKa3aHHBIX JUCUMIUIMH. OHIAHH-KypC JOJIKEH OBbITh
BBIOpaH U pealn30BaH B coOTBETCTBUU ¢ [losiokeHneM o 3auere pe3yabTaTOB OCBOEHUS OTKPBITHIX OHJIANH-
KYpPCOB, peain3yeMbIX 0Opa3oBaTelbHbIMH opranusanusimu, B PXTY um. [I.1. MenaeneeBa, mpuHATOTO
pemienneM Yuenoro coeta PXTY um. J[.M. MenneneeBa ot 27.03.2020, npotokon Ne 9, BBEACHHOTO B
neiicreue npukazoM pekropa PXTVY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/I.

I'MA ocymiecTBisieTcss B COOTBETCTBUU C TpeboBaHusMH [lonokeHHs O THOpsAIKe MPOBEIEHUs
rocy/lapCTBEHHOW HUTOrOBOM aTTecTaly [0 00pa30oBaTENbHBIM IPOTpaMMaM BBICIIETO OOpa30BaHUS —
nmporpaMMmamM OakajiaBpuaTa, IporpaMMmamM cClienuaauTeTa, nporpaMmmaM marucrpatypsl B PXTY um. J[.U.
MenneneeBa, npunsToro pemienueMm YueHoro coeta PXTY wum. J[.U. Mengneneea ot 30.10.2019,
npoTtokoJ Ne 3, BBezieHHOTO B AciicTBUe mpukazoM pekropa PXTY um. J[.U. Menneneesa ot 14.11.2019 Ne
646A; IlonoxxeHus O BBITYCKHOW KBaJIM(PUKAMOHHON paboTe aisi oOydaromuxcs mo o0pa3oBaTeilbHbIM
porpaMMaM BbICIIEro o00pa3oBaHMs — HporpamMmam OakanaBpuara, IporpaMMmaM CHELUaTUTETa,
nporpamMmmam maructparypsl B PXTY um. JI.M. MenneneeBa, npuHATOrO penieHueM YueHoro cosera PXTVY
uM. J[.U. MenneneeBa ot 30.10.2019, npotokon Ne 3, BBeeHHOro B jelcTBUE NpuKa3oM pekropa PXTY
uM. JI.1. MenneneeBa ot 14.11.2019 Ne 646A.

K I'MA nonyckarorcs oOydaromuecs, He UMEIOIINE aKaJeMHUYeCKON 3aJJ0JDKEHHOCTH U B IMOJIHOM
oObeme BbImosHKBIIKE Yy4ueOHbIM miuaH nmo OOIl OakanaBpuara B coorBerctBuu ¢ ®I'OC BO 3++ mo
HarpaBiieHno noarotoBku 18.03.01 Xumuueckas texnosorus, [ns nposenenus ['MA B yHuBepcurere
€XKeroJHo (OPMUPYIOTCS TOCYAapCTBEHHbIE SK3aMeHaloHHble komuccuun (I'DK) u anemisiuoHHBIE
komuccuu. Tembr BKP otpaxaror axTyanbHble NpOOJIEMBbI, CBS3aHHbIE C HANpaBICHUEM IOATOTOBKHU
18.03.01 Xwumuueckass TEXHOJOTHs, YHHMBEPCHTET YTBEPXKIACT II€PEUYECHb TEM  BBITYCKHBIX
KBaJIM(UKALIMOHHBIX paboT, IpeiaraeMplx oOydaromuMmes (Jajee — NepeyeHb TeM), U JIOBOJIUT €ro [0
CBEJCHMsI OOydaroIMXCsl HE IO3]Hee 4yeM 3a 6 MecsleB J0 JaThl Hayaja roCcyAapCTBEHHOM HTOrOBOM
aTTeCcTalUu.

Tema BKP mepconambHO a1 KaXAoro OOYyYaromerocs yTBEp)KAaeTcs MPUKA30M IMPOPEKTOpa IO
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YHUBEPCUTETY Iepe]] HauajaoM BBIOJHEHUS BBIITYCKHON KBaIM(PHUKAUOHHON paOoThl. JJaHHBIM MpPUKa30M
yrBepxkaaercsa Takxke pykoBoaurenb BKP. [lepen nauanom Boinonnenuss BKP oOyvaromuiics coBMecTHO ¢
PYKOBOJMTENEM  COCTAaBIAECT  WHIMBUAYaJbHBIM  IUIAH  MOArOTOBKM W BbhinosHeHus  BKP,
[pelyCMaTpUBAIOLIUN  OYEpEAHOCTh U CPOKM BBINOJHEHHS OTHENbHBIX 4YacTed paboTel. Tekcr
nosicuuTenpHOM 3anucku BKP mpoBepsiercs Ha Hanuuue HenpaBOMEpPHBIX 3aMMCTBOBaHUM. IIpoBepka
ocylIlecTBisieTcs: B cooTBeTCTBUM ¢ IlonokeHnem o mopsake MpPOBEPKH BBITYCKHBIX KBAIU(DUKALMOHHBIX
paboT M HAayuHBIX JOKJIAJ0B OO0 OCHOBHBIX pE3yJIbTaTax IOJTrOTOBJIEHHBIX Hay4YHO-KBaJU(UKALMOHHBIX
pabot (nuccepTaruii) Ha 00beM 3aMMCTBOBAHHS M WX Pa3MEIICHUS B JIEKTPOHHO-OMOIMOTEYHON CHCTEME
PXTY wum. I.1. MenneneeBa, npuHiATBIM pemieHneM Ydenoro cosera PXTY wum. I.M. MenpeneeBa
ot 30.10.2019, npoTtoxout Ne 3, BBeleHHBIM B JeicTBHE NpuKka3oM pektopa PXTY nm. [I.1. Menneneesa ot
14.11.2019 Ne 646A.

3amura BKP npoBonutcs Ha oTKpbIThIX 3acepanusax ['OK ¢ yuactuem He MeHee ABYX TpeTeul ee
coctaBa. ['paduk 3ammtel BKP cocrtaBnsiercs mo coryacoBaHuio ¢ OOy4YarOUMHCS W JIOBOIMUTCS 10
cBeZleHUs oOyyaromuxcsi He no3aHee, yeM 3a 30 qHeit no Havana pabotsl I'DK. PesynbraTel padotsl I'OK
ONPEEINAIOTCA OIIEHKAMH «OTIMYHO», «XOPOLIO», «YyIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» H
OOBSABISAIOTCA B TOT K€ JIeHb Iociie OQOpPMJIEHHS B YCTAHOBJIEHHOM HOpPSIKE IMPOTOKOJOB 3acelaHuit
koMuccuil. [lo okonuanuu pabotsl npeacenarens ' 9K cocrapiser oTyer o npojaenaHHol padoTe.

Jliia oOyuaromuxcs U3 4Mcia UHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10poBbs I A
IIPOBOJIUTCS C YUETOM OCOOEHHOCTEH X NCUXO(PU3NYECKOTO Pa3BUTHUS, UHAUBUIYATIbHBIX BO3MOKHOCTEH 1
COCTOSIHUS 3/I0POBBSI.

8 PABOYHME TPOI'PAMMBI IUCHUIIJINH, TIPAKTUK U T'HA

1. MHOCTpaHHBIN SA3BIK

2. Uctopus (Ucropust Poccun, BceoOrast uctopus)

3. IIpaBoBeneHmne

4 dunocodus

5. OCHOBBI SKOHOMMKH U YIIPaBJICHUS IPOU3BOJCTBOM

6. ConmanabHO-TICUXO0JIOTHUYECKIE OCHOBHI Pa3BUTHS JIMYHOCTH

7. O611ast 1 HeOpraHUYecKass XUMHUSI

8. Opranuyveckast XuMus

9. AnanuTnueckass XuMHus

10. ®uznueckas XumMus

11. KomounHass xumus

12. Maremaruka

13. ®uszuka

14. Benenue B M”HPOPMAIMOHHBIE TEXHOJIOTUU

15. [IpoGneMbl yCTOWYMBOTO pa3BUTHS

16. be3onacHOCTb KU3HEAESATENbHOCTH

17. UnxeHepHast 1 KOMIIbIOTepHas rpaduka

18. [IpukitagHas MexaHuka

19. IIporneccel u anmapaTsl XMMHYECKOW TEXHOJIOTHH

20. OOmras XuMu4ecKas TEXHOJIOTHS

21. Cucremsl yrpaBiaeHHUs] XUMUKO-TEXHOJIOTMUECKUMU IIPOLIECCAMHU
22 .MonennpoBaHue 3HEPro- U pecypcocOeperaimx npoieccoB
23. ®usnyeckas KylabTypa U CIOPT

24. DneKTUBHbIE TUCUUILIMHBI 10 GU3NYECKOUN KYIbTYpE U CIIOPTY
25. JlTabopaTopHbIi TPAKTUKYM IO OPraHUIECKON XUMUH

26. UHCcTpyMEHTaIbHBIE METO/IbI (PU3NKO-XUMUYECKOTO aHAJIN3a B TEXHOJIOTMH HEOPraHUUECKUX BEILECTB
27. MarepuanoBeieHHE B TEXHOJIOTMY HEOPTraHNYECKNUX BELIECTB
28. IIpoexTupoBaHUE MPOUECCOB U aNlapaTOB XUMUUYECKON TEXHOJIOTUHU
29. TeopeTnueckre OCHOBBI TEXHOJOTUU HEOPraHUYECKUX BEIIECTB
30. TexHONOTHS KaTAIIM3aTOPOB

31. TexHOnOTHS HEOPTAaHUYECKUX BEUIECTB: KATAIUTHYECKUE MPOLIECCHI
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32. TexHoNOTHs HEOPraHUYECKUX BEILIECTB: MUHEPAJIbHBIE YIOOPEHUS U COJIU

33. OCHOBBI KBaHTOBOW XUMHUU HEOPraHUUECKHUX BEIIECTB

34. OCHOBBI 3KCIIEPUMEHTAIbHBIX UCCIIEIOBAHUI B TEXHOJIOTUH HEOPTAHUYECKUX BEILECTB
35. Metoabl nccaea0BaHUM B TEXHOJIOTUN HEOPraHUYECKHUX BEIIECTB

36. OCHOBBI MPOEKTUPOBAHUS U 000PYJOBaHNE XUMUYECKUX IIPOU3BOJICTB

37. ObopynoBaHUE U OCHOBBI IPOEKTHUPOBAHUS IPOU3BOICTB OCHOBHOTO HEOPTaHUYECKOTO0 CUHTE3a
38. AncopOuusi B TEXHOJIOTUH HEOPraHUUECKUX BEIECTB

39. BeeneHue B XUMHUYECKYIO TEXHOJIOTHIO PEAKTUBOB U 0CO00 YUCTHIX BEILIECTB

40. Hay4anble nccneoBaHusl B XAMAYECKOU TEXHOJIOTUN

41. [IpakTHKyM [0 XUMUYECKOHN TEXHOJIOTUU

42. YueOHas npaKkTUKa: 03HAKOMUTEIbHAS IPaKTHKA

43. [Ipon3BoacTBEHHAs MPAKTUKA: TEXHOJOTHYECKas! (IPOEKTHO-TEXHOJOTUYECKasi) MPAaKTUKA
44. IIpon3BOICTBEHHAS MPAKTHKA: HAYIHO-UCCIIET0BATENbCKas padoT

45. IIpon3BoacTBEHHAs MPAKTUKA: MPEAIUIIOMHAs IPAKTHKA

46. IToaroroBka K mpoIeIype 3aIlIUTHI U 3alATa BEITYCKHON KBATM(PUKAIIMOHHON pabOThI
47. IlepeBoJ HAyYHO-TEXHUYECKOU JTUTEPATYPbI

48. I'paxkiaHcKas 3aluTa B UYpe3BbIYaWHBIX CUTYALUAX

Bxogaumx B OOIl nmo nanpasnenuto noarotoBkud 18.03.01 Xumuyeckasi TeXHOJOTHsi, NPoduib
«TexHOJ0rHsl_HEOPraHWuYeCKMX BelleCTB», BBHIMOJHEHBI B BHJE OTICIBHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoTheMJIEMOH "acThi0 qaHHoil OOII.

9 ®OH/AbI OHEHOYHBIX CPEACTB JJIs1 HPOBEAEHUSA TEKYLIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMA U TUA OBYUYAIOIIIUXCA OOII
BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no HampaBieHuto moarotoBku «18.03.01 Xumwuueckasi
TEXHOJIOTUs» JJIsl aTTECTAllUU 00Y4aroIUXCsl HA COOTBETCTBUE UX MEPCOHATIBHBIX TOCTHKEHUN MTO3TAITHBIM
tpeboBanusm OOIl OakamaBpuara paspadbotansl ®OC 1o KaxAoW AUCHUIUIMHE, mpakTtuke, [UA,
BKJIIOUAIOLIME THUIOBBIE 33JaHUSI, KOHTPOJbHbIE PAOOTHI, TECTHI, CUTYyallUOHHBIE 3aJ@HMs, , BOMPOCHl K
3ayeTaM M SK3aMEHaM, CPEJCTBAa U METOJIbl OLIEHKH, MO3BOJISIFOIINE OLIEHUTh 3HAHUS, YMEHUs, HaBbIKU U
YPOBEHb NMPHOOPETEHHBIX KOMIIETEHIIUH.

®OC mno pucuumiauHaMm, npaktukam, ['MMA paspabarbiBatorcs B cooTBeTcTBUM ¢ [lopsakom
pa3paboTKU U YTBEpKJEHUS 00pa30BaTENbHBIX MPOTpaMM, YTBEP)KICHHBIM pPELIEHHEM YUEHOro COBETa
PXTY um. JI.L. MenneneeBa ot 25.06.2020, npotokosn Ne 12, BBeI€HHbIM B JA€HCTBHUE MPUKA30M PEKTOPA
PXTY um. JI.W. MenaeneeBa ot 29.06.2020 Ne 48-O/1.

®OC no nucuumuiviHaM, npaktukam u ['MA
1. MHOCTpaHHBIN SA3BIK
2. Uctopus (Ucropust Poccun, BceoOras uctopus)
3. IIpaBoBeneHmne
4 dunocodus
5. OCHOBBI SKOHOMUKH H YIIPABJICHUS TIPOU3BOJACTBOM
6. ConaabHO-TICUXO0JIOTHUYECKIE OCHOBBI Pa3BUTHSI JINYHOCTH
7. O0mmas 1 HeoOpraHu4YecKass XUMUS
8. Opranuyeckasi Xumus
9. AnanuTnueckass XuMHus
10. ®uznueckas XuMus
11. KomnounHass xumus
12. Maremaruka
13. ®uszuka
14. Beenenue B M”HPOPMALIMOHHBIE TEXHOJIOTUU
15. [IpoGneMbl yCTOWYMBOTO pa3BUTHS
16. be3onacHOCTb KU3HEAESATENBHOCTH
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17.
18.
19.
20.
21.

NmxenepHas 1 KoMIbIOTEpHAs rpaduka

[IpuknagHas MexaHuka

[Ipoueccsl 1 anmapaThl XUMUYECKOU TEXHOJIOTHHI

OO6mrast XuMudecKasi TEXHOJIOTHUS

Cucremsl yrpaBlIeHUsS] XUMHUKO-TEXHOJIOTHYECKUMU MPOIIECCaAMH

22 .MoienupoBaHue SHEPro- U PecypcocOeperaronx Mpoeccon

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41
42.
43.
44.
45.
46.
47.
48.

®usnueckas KyJIbTypa U CIOPT
DNEeKTUBHBIE TUCIUIUINHBI 10 GU3NYECKOH KYIbTYPE U CIIOPTY
JlabGopatopHblil NPAaKTUKYM IO OPraHU4ECKONH XUMHUU

I/IHCTPYMCHTZU'IBHBIC METObI (i)I/ISI/IKO-XI/IMI/IT-ICCKOFO aHaJIn3a B TCXHOJIOT'MHW HCOPraHNYCCKHUX BCIICCTB

MarepuajioBeicHUE B TEXHOJIOTMU HEOPTaHUYECKHUX BEIIECTB

[IpoekTupoBaHre MPOLIECCOB U AINAPATOB XUMUYECKOU TEXHOJIOTUU

TeopeTnyeckre OCHOBBI TEXHOJIOTUHA HEOPraHUYECKUX BEIIECTB

TexHonorus Karajau3aTopoB

TexHonoruss HEOPraHMYECKUX BEIIECTB: KATATUTUYECKUE MPOLIECCHI

TexHoNmoTHsI HEOPTaHMYECKUX BEIIECTB: MUHEPAIbHBIC YIOOPEHUS M COITU

OCHOBBI KBAaHTOBOW XMMHUHU HEOPTraHUYECKUX BEIIECTB

OCHOBBI KCTIEPUMEHTATBHBIX UCCIICIOBAHUI B TEXHOJIOTUH HEOPTaHUYECKUX BEIIECTB
Merto bl uccae0BaHUi B TEXHOJIOTHHA HEOPraHUYECKUX BEIIECTB

OCHOBBI MPOEKTUPOBAHUS U 00OPYIOBAHNE XUMUUECKHUX ITPOU3BO/ICTB

O6opynoBan#e U OCHOBBI TPOCKTUPOBAHUSI IIPOU3BOJICTB OCHOBHOTO HEOPTraHWYECKOTO CUHTE3a
AncopOIys B TEXHOJIOTMH HEOPTAaHUYECKUX BEIIECTB

BBenenune B XUMHUYECKYIO TEXHOJIOTHIO PEAKTUBOB U 0COOO0 YHCTHIX BEIIECTB

Hayunsie uccnenqoBanusi B XMuMUYECKOM TEXHOIOT U

. IIpakTUKyM 110 XMMHUYECKON TEXHOJIOTUH

VYuyeOHas NpaKkTHKa: 03HAKOMUTEIbHAS PaKTHKa

[Ipou3BoacTBEHHAs MPAKTHUKA: TEXHOJOTHYecKasl (MIPOEKTHO-TEXHOJIOTHYECKasi) MPaKTUKA
ITpon3BoiCTBEHHAs IPAKTUKA: HAYYHO-UCCIIEN0BATENbCKAs padoT

[Ipon3BOACTBEHHAS IPAKTHUKA: IPEAJAAILIOMHAS ITPAKTHKA

[ToaroroBka K nmpoueype 3aliiThl ¥ 3alIUTa BBIITYCKHON KBaTU(UKALMOHHONW pabOThI
IlepeBo HAYYHO-TEXHUYECKON JTUTEPATYPHI

I'paxkanckas 3amuTa B Ype3BbIYANHBIX CUTYalUAX

Bxomsamux B OOIl mo HampaBimeHuto moarotoBkd «18.03.01 Xumuueckasi TEXHOJOTHs», TPOQPIIH
«TexHOJOrHsI _HEOPraHMYeCKMX BeIIeCTB»BBINIOJHCHB B BUJIE OTACIBHBIX JOKYMEHTOB, SIBIISIOIIMXCS

HeoTheMJIEMOI "acThi0 qaHHoi OOII.

10 METOAUYECKUE MATEPHUAJIBI 1O JMCIHUIIVIMHAM, IPAKTUKAM U TTUA

1. MHOCTpaHHBIN SA3BIK

2. Uctopus (Ucropust Poccun, BceoOras uctopus)

3. IIpaBoBeneHmne

4 dunocodus

5. OCHOBBI SKOHOMUKH H YIIPABJICHUS TIPOU3BOJACTBOM

6. ConaabHO-TICUXO0JIOTHUYECKIE OCHOBBI Pa3BUTHSI JINYHOCTH
7. O0mmas 1 HeoOpraHu4YecKass XUMUS

8. Opranuyeckasi Xumus

9. AnanuTnueckass XuMHus

10.
11.
12.
13.
14.
15.
16.

duznyueckas XUMHS

Kosmmonmaas xumMus

Marematuka

dusnka

Brenenue B nnpopmanmoHHbIe TEXHOJIOTHH
[TpoGneMbl yCTOWYMBOTO pa3BUTHS
be3omacHOCTE KHU3HEACITCIIHHOCTH

157



17. NmxeHepHas M KOMIIbIOTepHas rpaduka

18. ITpukiagHas MexaHuka

19. Ilpoueccsl U anmapaTbl XMMHYECKON TEXHOJIOTUU

20. Obmas xuMHYecKas TEXHOJIOTHS

21. Cucremsl yrpaBiaeHUs] XUMUKO-TEXHOJIOTMUECKUMU IIPOLIECCAMHU

22 .MonenpoBaHue 3HEPTO- U PecypcocOeperamImx NpoieccoB

23. ®uznyeckas KyJapTypa U CIIOpT

24. DneKTUBHbIE TUCUUILIMHBI 10 GU3NYECKOUN KYIbTYPE U CIIOPTY

25. JIabopaTopHBIi MPAKTUKYM 110 OPraHUYECKON XUMUU

26. UHcTpyMeHTaIbHbIE METO/IbI (PU3UKO-XUMUYECKOTO aHAJIN3a B TEXHOJIOIMHU HEOPraHMYECKUX BEIIECTB
27. MarepuanoBeicHU€E B TEXHOJIOTUN HEOPTaHUYECKUX BELIECTB

28. IIpoexTupoBaHUE MPOUECCOB U aNlapaTOB XUMUYECKON TEXHOJIOTUH

29. TeopeTnueckre OCHOBBI TEXHOJOTUH HEOPTAaHUUECKHUX BEIIECTB

30. TexHonorus KaTaau3aTopoB

31. TexHonorus HEOPraHMYECKUX BEILIECTB: KATAIMTHUECKHUE MTPOLIECCHI

32. TexHoNOTHs HEOPraHUYECKUX BEILIECTB: MUHEPAJIbHBIE YIOOPEHUS U COJIU

33. OCHOBBI KBaHTOBOW XUMHUU HEOPraHUUECKUX BEIIECTB

34. OCHOBBI 3KCIIEPUMEHTAIbHBIX UCCIIEIOBAHUI B TEXHOJIOTUH HEOPTAHUYECKUX BEILECTB
35. Metoapl UcClIeJOBaHUM B TEXHOJIOTHMH HEOPraHUYECKHUX BEIIECTB

36. OCHOBBI IPOEKTUPOBAHUS U 000PYJOBaHNE XUMUYECKUX IIPOU3BOJICTB

37. ObopynoBaHUE U OCHOBBI IPOEKTHUPOBAHUS POU3BOICTB OCHOBHOTO HEOPTaHUYECKOTO CUHTE3a
38. AncopOuusi B TEXHOJIOTUH HEOPraHUUECKUX BEIECTB

39. BeeneHue B XUMUYECKYIO TEXHOJIOTHIO PEAKTUBOB U 0CO00 YUCTHIX BELIECTB

40. Hay4anble nccineoBaHusl B XAMAYECKOW TEXHOJIOTUN

41. [IpakTHUKyM 10 XUMUYECKOHN TEXHOJIOTUU

42. YueOHas npaKkTUKa: 03HAKOMUTEIbHAS IPaKTHKA

43. [Ipon3BoacTBEHHAs MPAKTUKA: TEXHOJOTHYECKAas! (IPOEKTHO-TEXHOJOTNYECKasi) MPaKTUKA
44. IIpon3BOICTBEHHAS MPAKTHKA: HAYYHO-UCCIIEAOBATENbCKAs padoT

45. IIpon3BoacTBEHHAs MPAKTUKA: MPEAIUIIIOMHAs IPAKTHKA

46. IToaroroBka K mpoIEIype 3aIIUTHI U 3alIUTA BHITYCKHON KBATH(UKAIIMOHHON PabOThI
47. IlepeBoJ HAyYHO-TEXHUYECKOU JTUTEPATYPbI

48. I'paxkaHcKas 3allluTa B YpE3BbIYAMHBIX CUTYALUAX

Bxogaumx B OOIl no nHanpasieHuto noarotoBku «18.03.01 Xumuueckasi TEXHOJIOTHS», MPOPHIIb
«TexHOJ0rHsI_HEOPraHMYeCKMX BeleCTB», BBHIMOJHEHBI B BHJIE OTICIBHBIX JOKYMEHTOB, SIBIISFOIIMXCS
HeoTheMJIEMOI "acThi0 qaHHoi OOII.

11 PABOYAS INTPOTPAMMA BOCIIMTAHUA

Pabouass mporpamma Bocnutanus, Bxozmsimas B OOIl nmo wnampasieHuto noarotoBku «18.03.01
Xumuyeckasi TexHoJorus», npopmis «TexXHoJ0rns HeOPraHMYecKUX BeNIeCTBY», BBIIOJHEHA B BUJE
OT/AEIBHOTO JJOKYMEHTA, SIBJISIONIETOCS HeoTheMiieMoi yacThio qanHo OOIIL.

12 KAJIEHJIAPHBIH IIJTAH BOCIIUTATEJIbHOM PABOTHI

Kanennmapusiii mian BocnuTaTtenbHOM paboThl, BXxomsamui B OOIl mo HampaBieHHUIO MOATOTOBKU
«18.03.01 Xumuyeckasi TEXHOJIOTUsI», TPpopib « [eXHOIOrHsl HEOPraHMYEeCKHX BEHIECTBY, BHIIIOJIHEH B
BUJIE OTJEJIBHOTO JOKYMEHTA, ABJIAIOLIErocsa HeoTheMiieMol yacThio fanHoi OOIL.

s JIOKYMEHT ITOATIMCAH _
HEKBAJIMOULIUPOBAHHON
SJIEKTPOHHOM IO AITMCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu

H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM 158
pabote
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