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1 OBIIME ITOJIOKEHUA

1.1 OcHoBHass npodeccnoHanbHass o0Opa3oBaTeqlbHAs NpPOrpaMMa  BbICLIErO
o0pa3oBaHus — IPOrpaMMa NoJAroTOBKH HHKeHEpPOB (JaJjiee — mporpamma cnenuaanrera, OOII
cIenuaInuTeTa), peannsyemMas QeaepalibHBIM TOCYIAPCTBEHHBIM OIOKETHBIM 00pa30BaTebHBIM
YUpEeXKICHUEM BBICIIETO 00pa3oBaHus «PoCcCUiiCKuil XUMUKO-TEXHOJIOTHYECKUN YHUBEPCUTET UMEHU
JA.U. MengeneeBa» B COOTBETCTBHM C (elepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIAaPTOM BBICIIEr0 O0pa3oBaHUs — crenuanuTeT 1o crnenuambHocTH 18.05.01 Xumudeckas
TEXHOJIOTUSl HSHEPrOHACBHILIEHHBIX MAaTepUajioB M M3JENUN, chenuanu3auus «XuMU4ecKas
TEXHOJIOTUSl OPraHWYeCKUX COEIUHEHUH a30Ta», NpEeACTaBisieT CcO00Ml KOMILJIEKC OCHOBHBIX
XapaKTEepUCTUK 00pa30BaHUs U OPraHU3allMOHHO-TIEArOTHYECKUX YCIOBUM, KOTOPBII MpeICTaBIeH
B BHJE Yy4yeOHOro IjlaHa, KaJleHAApHOro ydeOHOro rpaduka, pabouux MporpamMm AUCLHUILIIMH
(MOmyneil), OLIEHOYHBIX W METOAMYECKHX MaTepuajoB, pabodell mnporpaMMbl BOCHHUTAHHUSA,
KaJICHJITAPHOTO TUTaHA BOCTIUTATEILHOM PabOThI, JOPM aTTeCTallUH.

1.2 HopmaTuBHBIe [OKYMEHTHI /Uil Pa3padoTKM NpPOrpaMMmbl CHeHUAJTUTETA IO
CHEeNMAJTbHOCTH COCTABIISIIOT:

— @epepanbHblil 3ak0H oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

— Ilpukaz Munob6prayku Poccuu ot 07.08.2020 Ne 907 «O0 yrBepx)acHuH (eaeparbHOTO
roCy/lapCTBEHHOTO0 00pa30BaTeNIbHOTO CTaHAApTa BBICHIETO O00pa30BaHUS - CIEHUAIUTET 110
cnenuanbHOCTH 18.05.01 XuMuueckas TEXHOJIOTUS 3HEPrOHACHIIIEHHBIX MAaTEPHAIOB U H3ICIIHAN
(mamee — ®I'OC BO cnemmammurer mo crnemuanbHOcTH 18.05.01 XuMuueckass TEXHOJIOTHS
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB U U3EIUN);

— Tlpodeccuonansubrii cranaapt 40.011 «Cnenmanuct Mo Hay4YHO-MCCIIEIOBATEILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKam», YTBEP)KICHHBIH Npuka3oM MuHHCTEpCTBa TpyAa U
cormanbHOM 3ammuThl Poccuiickoit @eaepannu ot 04.03.2014 Ne 1215;

— Ilpuxa3z MunuctepctBa oopazoanus u Hayku PO ot 23.08.2017 Ne 816 «O06 yrBepk1eHUN
[lopsinka mpUMEHEHUs OpraHu3alMsIMH, OCYIIECTBISIOUIMMU 00pa30BaTEIbHYIO JAEATEIbHOCTb,
AJIEKTPOHHOTO OO0Yy4YeHMsI, AUCTAHIUMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHM TIpU peanusaliu
00pa3zoBaTeIIbHBIX porpamMmm» [DnexTpoHHbIMI pecypc]. Pexum JIOCTYyTIA:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%E8%EA%E
0%E7/ (nata obparuenus: 11.03.2022).

— Ilpuka3 MwuHHCTEpCTBa HAyKM W BbIcIIero oOpa3oBaHusi Poccuiickoit ®Denepanmw,
Munucrtepctsa npocernieHust Poccuiickoit @eneparum ot 05.08.2020 Ne 885/390 «O npakTudeckoit
IIOJATOTOBKE 00y4arouxcs» [D51eKTpOHHBIN pecypc]. Pexum JIOCTYyIIA:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obpamenus: 11.03.2022).

— Ilonoxenne 00 oOpraHu3allud W  HCIOJBb30BAHUM DJIEKTPOHHOTO OOY4YeHHUS U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTUN MpPU pealn3alui 00pa30BaTENbHBIX MPOrpPaMM B
denepabHOM  TOCYIapCTBEHHOM  OIO/DKETHOM — OOpa30BaTEIbHOM  YUPEKICHHH  BBICIIETO
obpazoBanusi «Poccuiickuii XMMHKO-TEXHOJOTHYeCKUi yHuBepcuter umenu J[.M. MenneneeBay,
npuHsAToe pemeHrueM Ydenoro coBera PXTY um. /.M. Menneneesa ot 27.03.2020, npotokos Ne 9,
BBEJICHHOE B JieiicTBue mpukazoM pekropa PXTY um. /.M. MenneneeBa ot 27.03.2020 Ne 29 O/f
[DneKTpOHHBIN pecypc]. Pexum JOCTYTIA:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxxenne I0uIOT.pdf naTa
obpamenus: 11.03.2022),

— IlonoxeHne o0 TMpakTUYECKOW MOATOTOBKE  oOywatomuxcs B (deaeparbHOM
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http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7/
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rOCyJapCTBEHHOM  OIO/DKETHOM  00pa30BaTENbHOM  YUYPEKICHHH  BBICHIETO  OOpa3OBaHMUS
«Poccuiickuii XMMMKO-TEXHOJIOrM4YecKuid yHuBepcureT uMmenu .M. Menneneesa», mnpuHsAroe
pemenueM Yuenoro cosera PXTY um. J[.1. MengeneeBa ot 25.11.2020, npotoxost Ne 4, BBesieHO B
neiictue npukazom pexkropa PXTY um. J[.U. Menaeneesa ot 26.11.2020 Ne 117 O] [D1eKTpOHHBIN
pecypc].Pexxum JOCTyHa:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20npakTuaeckoni%20
nojroroke.pdf (mata obpamenus: 11.03.2022).

[Ipu ocBOCHMM TUCHMIUIMH U MPAKTHK CTYJCHTHI JOJDKHBI HCHOJIB30BaTh HH()OPMAIIHOHHBIE
1 MTHPOPMATMOHHO-00pa30BaTEIbHBIC PECYPCHI CIEIYIOIIUX TOPTAJIOB U CANTOB:

— Cucrema QenepanbHbIX 00pa3oBaTeIbHBIX NOPTaIoB. CrcTeMa OTKPHITOTO 00pa30BaHUsI.
Koncantunroseiit neatp HMOC OO PO [Onekrponnslit pecypc] — Pexum gocryna:
http://www.openedu.ru/ (nara oopamenus: 11.03.2022).

— Mudopmarnmonnas cucrema «EquHOE OKHO JO0CTynma K 00pa30BaTENbHBIM pECypcamy.
URL: http://window.edu.ru/ (nata obpamenus: 11.03.2022).

— ODJIIO: coorBercTBUe TpeboBanusm OI'OC [DnexTpoHHBIN pecypce] — Pexum moctyna:
http://fepo.i-exam.ru/ (nara obpamenwus: 11.03.2022).

1.3 O0masi XxapakTepuCcTHKA IPOrpaMMBbl ClIEHHAJIUTETA

Leabo mporpaMMbl CHEHATUTETA SIBISIETCS CO3JIAHHUE [UTS OOYYAIOIIMXCS YCIOBHHA IS
nproOpeTeHus HeOOXOAMMOTO JUISl OCYIIECTBICHUS MPO(ECCHOHATBHOW NeSTETFHOCTH YPOBHS
3HaHWH, yMEHHWI, HaBBIKOB, OIBITA JESATEIBPHOCTH W TOATOTOBKH K 3allUTE BBITYCKHOMN
KBaJIN(PUKAIIMOHHOM pabOTHI.

[Tonmyuenue oOpa3zoBaHusi MO0 0Opa30BAaTENBPHOM MporpamMme BBICIIEr0 OOpa3oBaHUS —
MporpaMMe CIEeNHUaIUTeTa JOMYCKaeTcsl TOJbKO B 00pa3oBaTelbHOW OpTraHM3alMHM BBICIIETO
00pa3zoBaHUs M HAYYHOW OpraHu3alnu (gajiee — opraHu3arms).

O6yuenne mo oOpa3oBaTeIBHOM MpPOrpaMMe BBICHIETO OOpa30BaHUS — MPOTPAMMeE
CrienuagnuTeTa B 00pa3oBaTeIbHON OPraHU3alliy OCYIIECTBIIIETCS B 0OUHOU hopme oOyueHus. O0bem
NporpaMmsbl crenuaaurera cocrapiser 330 3aueTHBIX €IUHUI] (Jajiee — 3.€.) BHE 3aBUCHMOCTH
MPUMEHSEMbIX 00pa30BaTENIbHBIX TEXHOJOTUHM, pealu3allud MporpamMMbl —CIIEHHUATIUTETa C
HCII0JIb30BAHUEM CETEBOM (OPMBI, pean3alli IpOorpaMMBbl CHEIHATUTETa 0 UHAUBHIYAIbHOMY
y4eOHOMY TUTaHY.

O6beM Mpo IpaMMBbl CIENUATUTETa, pPeaanu3yeMblii 3a OJWH y4eOHBII roj, COCTaBIsSET HE
6onee 70 3.e. BHE 3aBUCHMOCTH OT IMPUMEHSIEMBIX 00pA30BaTENbHBIX TEXHOJOTHH, pearu3alnuu
MpPOrpaMMbl  CHEIHATUTETa C HCIOJIb30BAHUEM CETeBOM (OpMBI, peanu3aluu MPOrpaMMBI
CHeluaguTeTa o0 UHAWBUIyaJbHOMY YUeOHOMY IUIaHy (32 UCKIIOYEHHEM YCKOPEHHOTO OOy4YeHHs ),
a pu yCKOpeHHOM oOyueHuu - He 6omnee 80 3.e.

Cpok moJiyyeHusi o0pa3oBaHusi [0 TporpamMMme cCHeluaauTeTa (BHE 3aBUCUMOCTU OT
MIPUMEHSIEMbIX 00pa30BaTEIbHBIX TEXHOIOTHI):

B OuHOW ¢opme 00ydeHUs, BKIIOYAs KAHUKYIbI, MPEAOCTABISEMbIE MOCIE MPOXOKICHUS
rocy/lapcTBEHHOW UTOTOBOW aTTECTAllUU, COCTABISET 5,5 JeT;

py 00yUEHUH TI0 UHAWBUIyaIbHOMY YueOHOMY TIaHy WHBaIUA0B U Jull ¢ OB3 MoxeT ObITh
yBEIMUYEH MO MX 3asABJICHHI0O HE Oosiee 4eM Ha | roJ MO CPaBHEHUIO CO CPOKOM MOJy4eHUS
oOpa3oBaHusl.

[Ipu peanuzanuu nporpaMmsl crierpanutera OpraHu3anus BIpaBe NPUMEHATh JIEKTPOHHOE
oOy4eHue, TMCTaHIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.

Peanu3anus mporpamMmbl CHelMaiuTeTa ¢ NMPUMEHEHHUEM HCKIIOYUTEIBHO 3JIEKTPOHHOTO
o0Oy4eHus1, AUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUI HE JOMYCKaeTCs.


https://muctr.ru/upload/university/departments/uu/local_doc/Положение%20о%20практической%20подготовке.pdf
https://muctr.ru/upload/university/departments/uu/local_doc/Положение%20о%20практической%20подготовке.pdf
http://www.openedu.ru/
http://window.edu.ru/
http://fepo.i-exam.ru/

DneKTpoHHOE 00yueHUEe, TMCTAHIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH, IPUMEHSIEMbIE IPU
00y4eHUH MHBAIMJOB M JIUI[ C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBS (Janee - WHBAIUIBI U
muma ¢ OB3), nomkHBI TpeaycMaTpuBaTh BO3MOXKHOCTH IpHUeMa-Tieperaun HHGOpMAaIUu B
JTOCTYIHBIX JUIsl HUX (popMax.

Peanuzanuss  mporpammbl  crenmanurera  ocymectsisercs — OpraHuzanuel  Kak
CaMOCTOSITEIIBHO, TAK M TIOCPEJICTBOM CETEBOM (POPMEI.

OOpazoBarenbHasi JA€ATEIbHOCTh [0 TMpOrpaMMe CHELHUAIUTETa OCYLIECTBIISIETCS Ha
roCyJlapCTBEHHOM sA3blke Poccuiickoii ®enepanuu, €ClId HWHOE HE OIPEAEJIEHO JIOKAIbHBIM
HOPMAaTUBHBIM aKTOM OpraHHU3aliH.

[Iporpamma crenumanureTa, cojaeprKaulias CBEACHMs, COCTABIAIOIINAE TOCYIapCTBEHHYIO
TallHy, pa3pabaTblBaeTCsi M peanu3yercss ¢ CoOIIOACHHEM TpeOOBaHMM, IPEAYCMOTPEHHBIX
3aKoHOAaTenbCcTBOM Poccuiickoit ®enepanvii 1 MHBIMA HOPMATHMBHBIMU IIPAaBOBBIMH aKTaMH B
00JacTH 3alUThl TOCYITAPCTBEHHON TalHBbI.

CTpykTypa mnporpaMMbl CHEHAJMTETA BKIIOYaeT OOs3aTeNbHYI0 4YacThb M YacTh,
(dbopMUpyeMyI0 yYaCTHUKaMH 00pa30BaTeIbHbIX OTHOLIEHUI.

[IporpamMma crienaiuTeTa COCTOUT U3 CIEAYIOIUX OJIOKOB:

- brok 1 «/lucuumianHbl (MOIYIIN)».

- bnok 2 «IIpakTukay.

- bnok 3 «l'ocynapcTBeHHAst UTOTOBAsI aTTECTALUS.

CTpyKTypa nporpaMmsl Cliel{HAJIMTETA

OO0BeM MpOrpaMMEbI CIICIHATHTETA
CTpyKTypa nporpaMmsbl ClICIAATATETA
U ee OJIOKOB B 3a4ECTHBIX CJIMHUIIAX
biok 1 JluctumauHbl (MOTYITH) He MeHee 250
brok 2 [IpakTuka He MeHee 33
bnok 3 ['ocynapcTBeHHast UTOrOBasi aTTeCTALUS HE MeHee 6
O0beM IporpaMMbl CrIeIUATUTETA 330

B biok 1 «/lucuurummabpl (MOTY/ 1 )» BXOAAT JUCITUTUIMHBI (MOIYIN) IO (hrustocoGuu, UCTOpUH
(uctopuu Poccuu, BceoOIie HCTOPHH ), HTHOCTPAHHOMY SI3bIKY, 0€30TIaCHOCTH JKU3HEACITSIIPHOCTH.

[IporpamMma crienuanurera A0HKHA OOECIEYMBATH PEeAM3aIUI0 JUCIUILINH (MOIy/IeH) 10
(bM3UYECKOH KyJIbTYpE U CIIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax broka 1 «/lucturmnel (Moaymn)y»;

B o0beMe He MeHee 328 akaJeMHUYECKHX 4YacOB, KOTOPBIC SIBJISIFOTCS 0O0S3aTEIbHBIMHU IS
OCBOCHHMSI, HE TIEPEBOAATCS B 3.€. M HE BKIIOYAIOTCSI B 00BEM MPOTPAMMBI CICIIHAIMTETA, B PaMKax
AIIEKTUBHBIX TUCIUIUIUH (MOJTyJIeH).

Jucuummuuel (MOAynu) 1o (U3UUECKON KyIbType M CIOPTY PEau3YIOTCSAB MOPSIKE,
ycranoBiaeHHOM Opranuzanueit. J{is naBanunos u aui ¢ OB3. Opranuzanus ycranaBIuBaeT 0CoObIi
MOPSIIOK OCBOCHUS TUCIUILTUH (MOYNei) Mo (U3NYECKOil KyabType U CIOPTY C YI€TOM COCTOSHUS
WX 3/10POBBSL.

Hns nmurp ¢ OB3 opranuzanusi ycTaHaBIMBAeT OCOOBIM MOPSAIOK OCBOCHHS JUCIHILIUH
(Momyneil) mo (uU3MYECKOM KyabType U CIOPTY C YU4E€TOM COCTOSHUS HX 30POBBS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «Ilpaktukay» BXomAT y4yeOHas U MPOU3BOJCTBEHHAs MPAKTHKHU (Janee BMECTe -

MPAKTUKH).



https://www.muctr.ru/sveden/ovz/

Tumb! yueOHOM MPAKTHKU:

03HAKOMUTEJIbHAS IPAKTHKA.

Turbl NpON3BOICTBEHHON IPAKTHKU:

TEXHOJIOIMYecKas (IIPOEKTHO-TEXHOJIOTHYECKasl) IPAKTHKA;

Hay4yHO-HCCIIE0BaTeNbCKas padora.

Opranuzanus:

BBIOMpAET OAMH WM HECKOJBKO THIIOB y4eOHOH MPAKTUKU M OJUH MM HECKOJBKO THIIOB
IIPOU3BOJICTBEHHOM NMPAKTUKU U3 IPUBEIECHHOTO TIEPEUHSI;

BIIPAaBE€ YCTAaHOBUTb JIOMOJIHUTEIbHBIA THN (THUIBI) Yy4eOHON M (WIM) NPOU3BOJACTBEHHOM
MIPAKTUK;

yCTaHaBIUBaeT 00BEMBI TPAKTHK KaX 00 THUIA.

B brnox 3 «['ocymapcTBeHHass UTOTOBasi aTTECTAllMs» BXOJUT BBIMOJHEHUE, TOJITOTOBKA K
MPOLEYPE 3aIUThI U 3alllUTa BHITYCKHONW KBAIU(PUKAIIMOHHOU pabOThI.

[Ipu pa3paboTke mporpammsl clieHUaIUTETa 00ydaroIUMCsl 00€CIIeYBAETCSI BO3MOKHOCTD
OCBOEHUS EKTUBHBIX TUCIUIUINH (MOIyel) u (paKyIbTaTUBHBIX AUCIUIIINH (MOAYIEH).

@dakynpTaTUBHBIE JUCUUIUIMHBI (MOJYJIM) HE BKJIIOYAlOTCA B OOBEM MPOTrpaMMBI
CHelHaauTeTa.

B pamkax mnporpaMMel cHenuanuMTeTa BBIACNSAIOTCA oO0sf3aTenbHas YacTh U 4YacTh,
dbopmupyemasi yuacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHU.

K o0s3aTenbHON YacTH MpoTrpaMMBbl CHEMUANIUTETa OTHOCATCS JUCHMIUIMHBL (MOIYIH) U
MpaKkTUKH,  oOecreynBamue  GopMupoBaHue  oOMENPOPECCHOHATBHBIX  KOMIETEHIUH,
onpeznensieMbix @I'OC BO.

B o06s13aTenbHyt0 4acTh IPOrpaMMBbI CTIEUAINTETa BKIIOYAIOTCS, B TOM YHCIIE:

TUCIUTIIUHBI (MOAynH) 110 (dunocoduu, ucropun (ncropun Poccun, BceoOIme ncropum),
MHOCTPaHHOMY SI3bIKY, O€30MaCHOCTH KU3HEESTEIbHOCTH;

JUCHUIUTMHBI (MO1ySN) 0 GU3NYECKOU KyJIbTYype U CHOPTY, peanu3yeMblie B pamkax bioka 1
«lucuurmHbl (MOTyIIN )».

Jucuumiuuel (MOAYIM) M TPAaKTHKH, oOecrieunBaroiue (HOpMUPOBAHHUE YHHUBEPCAIbHBIX
komneteHui, omnpenensembix @OI'OC BO, a Takke mnpodhecCHOHATBHBIX KOMIIETEHITUH,
omnpezensieMbix Opranuzalnuell CcaMOCTOATENbHO, MOTYT BKIIOYAThCA B 00S3aTEIbHYIO YacTh
MpPOrpaMMbl CHEIHATIUTeTa W (WIM) B 4YacTh, (OPMHUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX
OTHOLLIEHUH.

O6beM oO0s3aTenbHOM YacTu Oe3 yueTa o0beMa TrOCyJapCTBEHHONM HMTOTOBOM aTTecTaluu
JOJI’KEH COCTABJIATH HE MEHee 65 MPOIEHTOB 00111ero o0bemMa MporpaMMbl CIICIUATUTETA.

1.4 TpeGoBaHusA K NOCTyNAKIIEMY

TpeboBaHus K MOCTYMAIOIIEMY ONPEEIAIOTCS (peepalbHbIM 3aKOHOIATEILCTBOM B 001aCTH
oOpa3zoBanus, B ToM uucie Ilopsakom mpuema Ha oOyyeHHe 1o 00pa30BaTENbHBIM IPOTrpaMMaM
BBICILIEr0 00pa30BaHUs — IPOrpaMMaM CIHENUAINUTETa HAa COOTBETCTBYIOIUIN yUeOHBIH TOI.

2 XAPAKTEPUCTHUKA MPO®ECCUOHAJIBHOM JIEATEJbHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY CIIEHHUAJIMTETA



2.1 O6nactp npodeccHOHATBHON AeATENIBHOCTH U chepa MpoecCHOHATBHON AeATEIIbHOCTH
BBITYCKHUKOB, ocBouBIIKUX OOII crienmanurera, BKIHOYAET:

40 CkBo3Hble BUIBl MPOPECCHOHATBHON JAEATETBHOCTH B INPOMBILIUIEHHOCTH (B cdepe
OpraHu3alliil M TPOBEJCHUS HAYYHO-UCCIEIOBATEIBCKHX M OIBITHO-KOHCTPYKTOPCKUX paboT B
00J1aCTH XMMHYECKOTO U XUMHKO-TEXHOJIOTHUECKOTO MTPOU3BOJICTBA).

BBITYCKHUKH MOTYT OCYIIECTBIISATH MPO(GECCHOHATBHYIO ACATEIILHOCTD B IPYTUX 00JIAcTAX
npodecCHoHABHOM eATeNbHOCTH U (M) chepax mpodhecCHoHATBLHOU e TSIIbHOCTH MPU YCIIOBHH
COOTBETCTBUS YPOBHSI UX 00pa30BaHMS M MOJYYEHHBIX KOMIETCHIIMI TPeOOBaHUAM K KBaTH(PUKAIUU
paboTHUKA.

2.2 Tumel 3ama4 W 3a7a4d MPO(ECCHOHAIBHON JEATENbHOCTH, K KOTOPBIM TOTOBSATCS
BBIITYCKHUKH B paMkax ocBoeHust OOII cnenuanurera:

HAY4YHO-UCCIIEIOBATENbCKUI;

TEXHOJIOTHICCKUM;

SKCIEPTHO-aHATUTHYECKHUM.

2.3 OObexktamu mnpodecCHOHATBHON ACSITEIBHOCTA BBIMYCKHUKOB, ocBouBIux OOII
cCrienuagnuTeTa, Wik 00J1acThiO (00JIaCTAMM ) 3HAHUS SIBIISFOTCS:

WH/IMBHyAIbHBIE U CMECEBBIE SHEPrOHACHIIIEHHBIE MaTepHajbl U M3/CTHs Ha WX OCHOBE;
pacueTHbIe METOJABl TPOTHO3HPOBAHUS DHEPTETHUECKUX XapaKTEPUCTHK HHEPTOHACHIIICHHBIX
MaTepHAIIOB; METOABI W MPHOOPHI IS MCCIEIOBAHUS W OICHKH d(PPEKTUBHOCTH M TPAKTHUECKOU
MIPUTOTHOCTH YHEPTOHACHIIIIEHHBIX MAaTEPHATIOB U H3/ICITHIA.

3 CTPYKTYPA NIPOI'PAMMBI CIIEHUAJIUTETA

Conepkanne U opranuzaiysi ooOpazoBarenbHOTO mporecca mpu peanusanun OOII BeicmIero
oOpazoBanusi — crnenuanurer mo cnermuanbHocTH  18.05.01 XumMHUeckasi TeXHOJIOTHsS
JHEProHACHIIIEHHBIX MATEPHAJIOB U U3/IeJINH perJaMeHTHPYETCS:

—y4eOHBIM TUJIAaHOM;

—KaJICHJIAPHBIM YY€OHBIM I'papuKOM;

—pabouuMu IIporpaMMaMHy JTUCITUTIIINH (MOTyJ el );

— pabounuMu IporpaMMaMu MPaKTUK;

—IPOrpaMMOi rOCYIapCTBEHHOM UTOTOBOW aTTECTALIUU;

—(hoHIaMHU OLICHOYHBIX CPEJICTB;

—METOJAMYECKUMH YKa3aHUsIMH 110 cooTBeTcTBYIomIe OOIL.

—paboueit mporpaMMoil BOCTIMTaHUS;

—KaJIeH/IapHBIM JIAHOM BOCIIMTATEIbHON pabOTHI.

3.1 YueOHblii IU1aH

VYueb6ubiil mman OOII cnennanureTa BKJIOYAEeT NEpedyeHb AUCLUUIUIMH (MOAYJEH), MPAKTHUK,
aTTeCTAlMOHHBIX MCIBITAHUM MPOMEXYTOYHOM UM TOCYIApCTBEHHOH HWTOrOBOM arTecTaluu
oOyyaromuxcs, APYruX BHUAOB Y4eOHOM JeATelNbHOCTH C YKa3aHHEM HX 00beMa B 3aueTHBIX
eIMHUIIaX, MOCIEeJ0BATEIBHOCTH U paclpeliesieHusl 1o nepuojaM oOydeHHUs; BbLAEISIETCS 00beM
KOHTaKTHOM paboThl oOydarolmmxcss ¢ npenojaBareneM (IO BHIaM Y4YeOHBIX 3aHATHI) U
CaMOCTOSTEJILHON pabOThl 00yUarOIIKXCsl B aKaIeMUYECKHX (aCTpOHOMMUYECKHX) yacax. J{ms kax 1o
JUCUMIUIMHBL  (MOAYAs) W TPaKTHUKU yKa3blBaeTcsl (opMa IMPOMEKYTOYHOM aTTecTanuu
oOyuaronuxcs.

VY4eOHbIi M1aH MpeCTaBiIeH B MPUIOKEHUH.

3.2 KanenpapHblii yueOHbIH rpadpux



[TocnenoBaTenbHOCTh peaNU3allMd I[POrPaMMBbl CHEIMANIUTETa MO ToJaM M CEMecTpam
(BKiIIOUAst TeOpeTHYecKoe OO0ydeHHe, MPAKTUKH, MPOMEXYTOUYHBIE U TOCYAaPCTBEHHYIO UTOTOBYIO
aTTeCTalllU, KAHUKYJIbI, IPUBOJAUTCS B KAJICHAAPHOM Y4eOHOM Tpaduke.

Kanennapusiii yaeOHBIN TpaduK MPEeICTaBICH B MPHIOKECHHH.

3.3 PaGoune mporpaMMsl AUCHHUILIMH (MOTYJI€ei)
B OOII cienmnanuTeTa B MPUIOKEHUH MTPEICTABICHBI BCE pabodre MporpaMMbl JUCIIAILIAH
(Momymeit).

3.4 TIporpaMMbl NPaAKTHK

OOII cnenmanureTa MpeaycMaTprUBaeT AOCTATOUHBIA A (OPMUPOBAHUS, 3aKpETUICHUS U
Pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHIMIA 00beM npakTuky. [IpakTruka npeacrasisier coooit
BUJ] y4eOHBIX 3aHSATHI, HETIOCPEICTBEHHO OPUEHTUPOBAHHBIX HA MPO()ECCHOHAIBEHO -TIPAKTHIECKYIO
MOATOTOBKY oOyuarommxcs. [lpakThka 3akperuisieT 3HaHuS W yYMEHHUs, NpuoOpeTaeMbie
00yJaromuMHUCs B pe3yJbTaTe OCBOSHHUS TEOPETHUYECKHX KYpPCOB, BBIPA0ATHIBACT IMPAKTHUECKHUE
HaBBIKH " CHOCOOCTBYET KOMILIEKCHOMY (hopMUpPOBaHHIO YHUBEPCAIbHBIX,
oOuienpogeccuoHaNbHbIX, MPOPECCHOHATBHBIX KOMIIETEHINI o0ydaromuxcs. [IporpaMmsel pakTUK
MIPUBEJICHBI B TPHJIOKECHHH.

[Tpu peanuzanun OOII cnenuanuTera npeaycMaTpruBarOTCs CIEAYIONINE BUIbI PAKTHUK:

— y4eOHast MPaKTUKa: 03HAKOMHTEIbHAS TIPAKTHKA,

— MPOM3BOJICTBEHHAS TPAKTHKA: TEXHOJIOTUIECKAs TIPAKTHKA;

— MPOM3BOJICTBEHHAS MPAKTHKA: HAYYHO-HCCIIeA0BaTeIbCcKas paboTa.

3.4.1 YueOHasi IPAKTHKA: 03HAKOMUTEJIbHAS NPAKTHKA

Tun mpakTHKU: 03HaKOMUTENbHAA. 3a7adyaMy MMPAKTUKHU SBIISETCS O3HAKOMJIEHUE CTYJICHTOB
C METOJOJIOTHYECKMMH OCHOBAaMM OpraHu3alluy 00pa3oBaTelIbHOro Ipolecca Mo HpoduiIo
n3ydaemont mporpammbl crienpanuteta Ha kKadeape XTOCA PXTY wum. JI.M. Menneneera,
OCHOBHBIMHM  HAIIPaBJICHUSAMH Hay4yHO-HCCIEI0BaTeNbCcko paboThl Kadenpbsr B oOnactu
SHEPrOHACHIIIEHHBIX MaTEpUajoB M H3AENUHN; C ACSITEIbHOCTbIO IPOM3BOJCTBEHHBIX, HAy4YHO-
UCCIIEIOBATEIbCKUX M TMPOEKTHBIX OpraHM3aldid 1o MNpoQuiI0 H3ydaeMOM MpoTrpaMMbI
CHeIHAUTETa, 03HAKOMJICHHE C TEXHOJIOTUSIMH JIBOMHOTO HAa3HAYEHUS B YCIOBHUAX JICHCTBYIOIIETO
MIPOU3BOJICTBEHHOTO  MPEANPHUATHS  XUMHKO-MEXaHHMYeCKoro  mpoduisi,  MpOU3BOJSIIETO
SHeproHachlleHHpie Marepuansl (OHM), a Takke mnojydeHHe NEPBUYHBIX MPO(ecCHOHATbHBIX
YMEHHI U HaBBIKOB IYTEM CaMOCTOSITEILHOTO TBOPYECKOTO BBIMOJIHEHMS 3aJady, MOCTABIIEHHBIX
MPOrpaMMOl MPaKTUKH.

[Ipaktuka ocymectBisercs B ®DI'BOY BO «PXTY um. .M. MenneneeBa» (2-oit cemectp),
BO OI'VIT «®LAT «Coro3» (1. [3epxunckuii MOCKOBCKO# 0011.).

3.4.2 Tlpou3BoACTBEeHHAsI MPAKTHUKA: TEXHOJIOIHYECKasi MPAKTHKA

Tun npakTUKK: TEXHOJOTUYECKAsI PAKTHKA.

3amauaMu MPAKTUKU SBISIOTCA (POpMHUpPOBAHUE Y O0YUAIOMINXCS KOMITETEHIIHM, CBSI3aHHbBIX C
TexHoJioruen npouspoactsa JHM; o3HakoMIIeHHE C OpraHu3anuel U CTPYKTYpOH NpeanpUusTUd 1o
npousBoicTBY DHM; popmupoBanue y 00y4armuxcsi CoOCOOHOCTH U TOTOBHOCTH OCYIIIECTBIISITh
aHalM3 U CHHTE3 TEXHOJOTMYecknx cxeM mpousBojacTBa OHM, pabotaTh ¢ HOpMaTHUBHO-
TEXHUYECKON JOKYMEHTAIlMel; MpUOOpeTEeHUE OMbITa Y4acTUs B PEaTbHBIX MPOU3BOJCTBEHHBIX
mporeccax, KOMIUJIEKCA HAaBBIKOB M 3HAHWMA, HEOOXOAMMBIX JJs pPEHIeHUS KOHKPETHBIX
TEXHOJIOTHYECKHX 33/1a4; cOop HHPOPpMAIIHH, HEOOXO0IUMOH I BBITIOJTHEHUS KypCOBOTO MPOEKTA IO
pa3paboTke KOHKPETHON TEXHOIOTUYECKON cTaauu npousBoacTBa JHM.



[IpousBoacTBennas mpakrtuka rnpoBoautcs Ha OKII «3aBox umenu .M. Ceepanosay, OI'YII
«TocHUN «Kpucrammy, OI'YII HUMMam (r. [[3epxunck, Hmkeropojackoit o01.), U Ha
MPEANPUITUSIX IPYTUX TOPOJIOB, C KOTOPBIMH 3aKIIFOUEHBI JJOTOBOPHI O MTPOBEACHUH MPAKTHK.

3.4.3 IIpon3BoACTBeHHAsI IPAKTHKA: HAYYHO-HCCJIeJ0BATeIbCKasA padoTa

Tun npakTuku: Hay4yHO-HCCIIEA0BaTENbCKas paboTa

3ajayaMy PAKTUKU SBJISFOTCSL:

- 3aKpeIieHHe TEOPEeTHYECKUX 3HAHUW M MPAKTUUYECKUX HaBBIKOB, MOJYYEHHBIX B IPOLIECCE
00y4eHus 1Mo MporpamMmMe CIeHUuaTITETa,;

- MpUOOpETeHNE HABBIKOB, HEOOXOMMMBIX B JalbHEHIIed mpoQecCHOHATIbHON NesTebHOCTH,
pa3BUTHE TMYHOCTHO-TIPO(ECCHOHATBHBIX KaUeCTB HCCIIEI0BATEIS;

- (popMHUpOBaHHUE LIETOCTHOTO MPEACTABICHUS 00 OpraHU3alliy U YIPaBICHUH OTAEIbHBIMU
JTanmaMM M MPOrpaMMaMy MPOBEICHHUS HAYUHBIX HCCIIEIOBAaHUM M TEXHUYECKUX pa3paboToOK; O
CTPYKTYpE OpraHM3alldd W OCHOBHBIX (YHKLHSAX MCCIEAOBATEIbCKUX M  YIIPaBICHUECKUX
MOJIpa3IeJICHU;

- IPHOOpETEHNE ONbITA IOCTAHOBKHU U BBINOJIHEHUS] HAYYHO-UCCIIE0BAaTENbCKUX 3a/1ay;

- OBJIaJICHUE METO0JIOTHEN U METOAaMHU 00pabOTKU pe3ysIbTaTOB UCCIIEI0BAHMUS;

- yyacThe B paboTe Hay4HO-MCCJIEI0BATENbCKON TPYIIIbI, MOJpa3AeieHUsl, BPEMEHHOTO
TPYIOBOTO KOJUIEKTUBA,

- TojydyeHue, OO0OOIIeHHEe M CHCTeMaTH3allus JaHHBIX JJIs BBIIIOJIHEHUS BBITYCKHOMN
kBanupukaronHoi pabotsl (BKP).

[Ipaktuka ocymectBusiercss B ®I'BOY BO «PXTY wum. [.1. Menneneesay, B8 ®I'bYH
HNucturyr Opranndeckonn Xumun um. H. J[. 3enmuackoro PAH, u B JIpyrMx HWHCTUTyTax M
MPEANPUATHSX, C KOTOPBIMU 3aKJII0YEHBI JOTOBOPHI O MTPOBEICHUH MPAKTHUK.

3.5 Illporpamma rocyaapcrBeHHoii utorosoii arrecrauuu (I'MA)

[Iporpamma rocynapCTBEHHOW HWTOTOBOM aTTecTauuu sBisercs npuioxkenuem k OOIL
CHelHaauTeTa.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTAIIMIO BXOIUT BHIMOJIHEHHE, MOATOTOBKA K IIPOLEAYpE
3aIUTHI U 3alIUTa BHITYCKHON KBaTU(UKAIMOHHON pabOTHI.

3.6 ®onja oueHouynbix cpeacts (POC)

®dOC cozmaercs B coorBeTcTBUHU ¢ TpeboBanusMu GI'OC BO st arTectanmu 00ydaromuxcst
Ha COOTBETCTBHE HMX Y4YEOHBIX MOCTIKCHHMHM IMOATAmHBIM TpeOoBaHUsAM cooTBercTBYyromerd OOII
CHeruagnuTeTa I MPOBEJACHUS TEKYIIEro OIEHWBAHMS, a TaKKe IMPOMEKYTOUYHOW aTTeCTaluu
obyvarormuxcsi. @OC sBIAETCS COCTABHOM 4YacThl0 HOPMATHBHO-METOJUYECKOTO OOCCIICUCHHS
CUCTEMBI OIICHKH KauecTBa ocBoeHus odydarommmucs OOII, Bxoaut B coctaB OOII cnenuanureTa.

OOC — KOMIUIEKT METOJUYECKHX MaTepuanoB, HOPMHUPYIOIIUX MPOLEAYpPhl OLIEHWBAHUS
pe3ynbTaToB O0y4YEHUS, T.€. YCTAHOBIIEHUSI COOTBETCTBUS YUEOHBIX JOCTHKEHHH 3arlaHuPOBAHHBIM
pesdynbratam oOydenuss u TpeboanusiMm OOIl cneumanutera, paboyux MPOrpaMM JAUCUHUILIIMH
(Moyneil) v MpaKTHK.

®OC chopMupoBaH Ha OCHOBE KJITFOUYECBBIX IPUHIIUIIOB OI[CHUBAHHUS:

— BaJILIHOCTH: 0OBEKTHI OIICHKH JIOJIKHBI COOTBETCTBOBATH MOCTABJICHHBIM LIEIISIM 00Y4EHNUS,

— HA/IOKHOCTH: UCTIOJIB30BaHUE €IUHOOOPA3HBIX CTAHJIAPTOB U KPUTEPHUEB IS OLICHUBAHUS
JIOCTHKCHUH;

— OOBEKTHBHOCTHU: pa3HbIe 00YydJaroIuecs TOJKHBI UMETh PaBHbIE BOZMOXHOCTH JOOHUTHCS
ycrexa.

®OC no gucuurinHaM, npaktukam, ' MA npuBeneHbl B IPUIOKEHUH.

WNuBanuaaM u aunamM ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBbs (TI0 MX 3asSBICHHIO)
MPeIOCTaBISIETCA BO3MOKHOCTE 00yueHus mo OOII ciennanuTera, y4uTHIBaIONIEH 0COOEHHOCTH MX
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MCUXO(M3UYECKOTO PAa3BUTHUS, WHIWBHIYATbHBIX BO3MOXKHOCTEH M, TMpH HEOOXOIMMOCTH,
o0ecreunBaroNIeii KOPPEKIIMIO HAPYIICHUH PAa3BUTHS U COLUATBHYIO aIalTaIlno.

3.7. PaGouyasi nporpaMMa BOCIIUTAHUS

Pabouas mporpamma BochuTaHus, pa3paboTaHHass M YTBEpXKAEHHass 00pa30BaTEIbHOMN
OpraHu3ainueil, ompenenser KOMIUIEKC OCHOBHBIX  XapaKTEPUCTHK  OCYIIECTBISIEMOM B
o0pa3oBaTeNbHOW OpTraHU3allid BOCIUTATEIBHONW pabOTHl 1O COOTBETCTBYIOIIEH OCHOBHOM
00pa30BaTEILHON MPOTrPaMME:

— LIeJb, 3a/1a4K, OCHOBHbIE HAIPABJICHUS U TEMbI BOCIUTATEIbHOU pabOThI;

— BO3MOXHBIE (OpPMBI, CpeAcTBa M METOJbl BOCHUTAHUS, BKIIOYAs HCIOJIH30BAHUE
BOCIIUTATENILHOTO MOTEHIMAIa AUCIUIUINH (MOay el );

— TOJIXOJbl K HHIMBUIYyaIM3alUU COJAEpKaHHMS BOCIHUTAHUA C YYE€TOM OCOOEHHOCTEH
00yJaroImXxcs;

— mokazatenu 3(pQPEeKTUBHOCTH BOCIUTATEIbHONM pabOThl, B TOM YHCIE IJIaHUPYEMbIE
JMYHOCTHBIC PE3YJIbTAThl BOCITUTAHUS, U UHBIE KOMIIOHEHTHI.

3.8. Kajien1apHbIii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuplii 1aH BOCHHUTATEeNbHOW pabOThI, pa3pabOTaHHBIH M yTBEPIKIECHHBIN
o0Opa3oBaTeNbHOM OpraHuzanued, COIEpKUT KOHKPETHBIM IepeueHb COOBITMH W MEpONpUSTUN
BOCITUTATENIbHOM HaNpaBI€HHOCTH, KOTOpBIE OPTaHMU3YIOTCS U TMPOBOJATCS 00pazoBaTENbHOMN
opranuzanueil u (wiM) B KOTOpPBIX oOpa3oBaTeNbHas OpraHu3alys MPUHUMAET y4yacThe, B
COOTBETCTBUU C OCHOBHBIMM HAIPaBICHUSIMH U T€MaMU BOCHHUTATEIbHOW pabOThl, BHIOpAaHHBIMU
dbopMamMu, CpeICTBAMU M METO/IaMU BOCIIMTAHUS B y4eOHOM TOJy WM NEpHoe 00 ydeHHsI.

4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI CIIEIUAJIUTETA

COBOKYITHBIN OXKHJIaeMbId pe3yabTaT oO0pa3oBaHusi 1o 3aBepuieHud ocBoeHust OOII
CHEIUaJUTETa OMNpPEACNSICTCS MPUOOPETAEMBIMU  BBITYCKHHKOM KOMIIETCHIIUSIMH, T.€. €T0
CIOCOOHOCTSIMU TIPUMEHSTh 3HAHUWS, YMEHHUS, HABBIKM W JIMYHBIC KAa4eCTBA B COOTBETCTBUU C
3a/1ayaMu PO (HeCcCHOHATBHON JIEATESILHOCTH.

B pesynbraTe ocBoenust OOII cnienuanurera y BBITYCKHHKA JOKHBI OBITh CPOPMUPOBAHBI
yYHUBEpcaibHbIE, 001IenpodeccuoHaIbHbIe B MPOGECCHOHATBHBIC KOMITCTCHITHH.

Breimyckuuk, ocBouBimii OOI, nomkeH 00manarh CleayrOIMMHA KOMITETSHIIHSIMH.

4.1 YuuBepcajJbHbIe KOMIIETEHIUHA BBIINTYCKHUKOB M HHIUKATOPbI UX TOCTUKCHUS

Kareropus Kon u HaumeHoBaHuEe Ko u HauMeHOBaHKME HHIAMKATOpa
YHUBEPCAJIbHBIX YHUBEPCAIbHOU JOCTH)KCHUS] YHUBEPCATbHOM KOMITCTECHITHH
KOMIIETEHIMAI KOMIIETEHILIUHA
YK-1.1 3Haer METOABI IIOUCKA, KPUTUIECKOTO
YK-1. Criocoben » Kp
aHaJIM3a M CHHTE3a HH(pOpMAIUH,
OCYIIECTBIISTh

HNPUMEHEHHsI CHCTEMHOTO MOJIX0/1a,
OCHOBaHHOTO Ha HAYYHOM MHUPOBO33PEHUU
IpY PELICHNH 33/1a4 MPOo(ecCHOHAIBHON
NeSITeTbHOCTH.

YK-1.2 YMmeer aHanu3upoBaTh 3aj1auy,
BbIJIeIsAs €€ 0a30BbIE€ COCTABIISIOIINE.

CucremHoe u KPUTHUYECKUM aHaIu3
KPUTHYECKOE pOOJIEMHBIX CUTYaIMil Ha
MBIIIICHUE OCHOBE CUCTEMHOI'O
M0/IX0/1a, BBIpaOaThIBATh
CTpaTEruro NeUCTBUI
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Kareropus
YHUBEPCAIbHBIX
KOMIIETEHIIN I

Kon 1 Haumenosanue
YHUBEPCAIBHOU
KOMIIETEHIIUH

KOI[ U HAMMCHOBAHUC MHIUKATOPpA
JOCTHIKCHUA YHHBepcaHBHOﬁ KOMIICTCHII U

YK-1.3 YMeeT HaX0AUTh U KPUTUYECKH
aHaATM3UPOBATh HH(HOPMAIHIO, HEOOXOTUMYIO
JUIs pEIlIeHUs IOCTAaBJIEHHOM 3a/1auH.

YK-1.4 Ymeer onpeaieniath U OIEHUBATh
BapHaHTbl BO3MOKHBIX PELIEHUH 3a1a4H.
YK-1.5 Bnageer HaBbIKaMU pacCMOTPEHUS
BO3MOKHBIX BApUAHTOB pEILICHUs 3a]auu,
OIICHMBAHMS UX JIOCTOMHCTB U HEIOCTATKOB.

Pazpabotka u
peanmu3anus
MIPOEKTOB

YK-2. Cnocoben
YIPaBJISATH TPOSKTOM Ha
BCEX JTamax ero
JKM3HEHHOTO I[UKJIa

YK-2.1 3naer mpaBwia W YCIOBHOCTH TIPH
BBITIOJTHCHAH KOHCTPYKTOPCKOM
JOKYMEHTAIUH TPOEKTA.

YK-2.2 3naet 0CHOBBI pacueTa Ha IPOYHOCTb,
KECTKOCTh M YCTOWYMBOCTH  DIIEMEHTOB
000pyI0BaHUS XUMUYECKON
MTPOMBINIIICHHOCTH.

YK-2.3 3HaeT TEXHOJOTHYECKHE pacyeThl
anmapaToB XUMUYECKOH MPOMBIITUIEHHOCTH.
YK-2.4 VYwMeer oOmpeneiaTh OXHJIAEMbIC
pe3yAabTaThl  TPOCKTHPOBAHUS  DIIEMEHTOB
000pyI0BaHUS XUMUYECKON
MPOMBIIIJICHHOCTH.

VYK-25 VYwmeer mnpoeKTHpOBaTh pEIICHHUE
KOHKPETHOW 3aJjaud  NpOeKTa, BbIOHMpas
ONTUMANBHBIA  crmoco®d ©  HcXoas U3
JNEUCTBYIONIMX TPaBWI M YCIOBHOCTEW MpH
BBINIOJTHEHUH MPOEKTHOM JOKYMEHTAalluH U
UMEIOLIUXCS PECYPCOB U OTPAHUYCHUIA.
YK-2.6 YmMmeer pemiaTh KOHKpPETHBIE 3a7a4d
npoekra TpeOyeMoro KkadectBa U 3a
YCTaHOBJIEHHOE BpeMsI.

VYK-2.7 VYmeer nyOauYHO TIPEICTaBIIATH
pe3ynapTaThl pelIeHUsT KOHKPETHOM 3agauu
MPOEKTA.

YK-2.8 Brnaaeer cnocobamMu H TNpUEMaMH
U300paKeHUs]  DIEMEHTOB  XUMHYECKOIO
o0opynoBaHUA B OJHOW U3 TrpadUUecKUx
CUCTEM.

YK-2.9 Bmageer MerogaMu — MEXaHUKH
NPUMEHUTETPHO K  pacueTaMm ammnaparoB
XUMHYECKON TTPOMBIIIIIEHHOCTH.

YK-2.10 Bnageer HaBbIKAMU IPOEKTHPO-
BaHUs MPOCTEHIINX amnmapaToB XUMHYECKOU
MPOMBIIIJICHHOCTH.
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Kareropus
YHUBEPCAIbHBIX
KOMIIETEHIIN I

Kon 1 Haumenosanue
YHUBEPCAIBHOU
KOMIIETEHIIUH

KOI[ U HAMMCHOBAHUC MHIUKATOPpA
JOCTHIKCHUA YHHBepcaHBHOﬁ KOMIICTCHII U

Komananasa
paborta u
JTUJEPCTBO

YK-3. Criocoben
OpPraHW30BaTh U
PYKOBOJIUTH paboTOi
KOMaH/HI, BBIpa6aTI)IBa$I
KOMaH)IHYIO CTpaTel"I/IIO
IUTA TOCTIDKEHUS
MOCTAaBJIEHHOH IeJIN

VK-3.1 3Haer ¥ MOHHMMacT OCOOECHHOCTH
ITOBEICHUS paboOTHUKOB TPEATPHUSATHHA
XHUMHYECKON TTPOMBIIIICHHOCTH.

YK-3.2 3HaeT OCHOBHBIE THIIBI COLMAIbHBIX
B3aHMOJICHCTBHI Hu COIlaJbHO-
IICUXOJIOTMYECKUE KPUTEpUU 3(PPEKTUBHOCTH
yIPaBICHUS KOJUICKTHBOM.

YK-3.3 VYwMeer mnpeaBHIETh pe3yIbTATHI
JIMYHBIX JefcTBU u IUIAHUPOBATh
MOCJIEI0BATEILHOCTD IIaroB JUIS TOCTHKEHUS
3a/IaHHOTO pe3yJbTaTa.

YK-3.4 YMeeT B3auMOIeCTBOBATH C IPYTUMHU
YIEHaMU KOMAaH/IbI, B TOM YHCJIC Y9aCTBOBATh
B oOmeHe wuH(opManuend, 3HAHUAMH U
OITBITOM.

YK-3.5 YMeer wucrons30BaTh COBPEMEHHBIE
COIMAJIBHO-TICHXOJIOTHYECKHE  TEXHOJIOTHHU
YIIPaBICHUS KOJUICKTHBOM.

YK-3.6 Birageer 0CHOBHBIME METOITaMU cOOpa
W aHanu3a WHGOpPMAIUHU, CIOCOOCTBYIOIICH
Pa3BUTHIO OOIIEH KYJIbTYPhl H COIUATH3AIINN
JIAYHOCTH.

YK-3.7 Bmageer cmocod0aMu MOTHBaIMU
YJICHOB KOJUIGKTMBA K JIMYHOCTHOMY U
poeCCHOHAITBHOMY Pa3BUTHIO

YK-3.8 Bmageer cmocobamu M MeTOIaMU
MPE3CHTALIMH PE3YJIBTATOB pabOTHl KOMAH/IBI.

KommyHnukarnus

YK-4. Cnocoben
IPUMEHSTh COBPEMECHHBIC
KOMMYHHKATHBHBIE
TEXHOJIOTUH, B TOM YHCIIC
Ha HHOCTPAHHOM(BIX)
si3bIke(ax), JUIst
aKaJeMHYeCcKOro 1
npo¢ecCHOHATBLHOTO
B3aMMOJICHCTBHS

VK-4.1 3naer Ha TOCYIapCTBEHHOM H
WHOCTPAaHHOM  SI3bIKaX  KOMMYHHUKaTHBHO
NPUEMIIEMbIEC CTHIIH JICTIOBOTO OOIIEHUS
YK-4.2 3naer OCHOBHBIE CHoCoObI
COUYETAEMOCTH  JICKCHUECKHX  CIMHHUI[ H
OCHOBHBIC CJIOBOOOpA30BaTEIbHBIC MOJICIIH,
pyctCKUE SKBUBAJICHTHI OCHOBHBIX CJIOB U
BBIPQXCHUH MPO(HeCCHOHAIBLHOM PEUH.
YK-4.3 3HaeT OCHOBHBIE MPHUEMBI U METOJIbI
pedepupoBaHus U AHHOTHUPOBAHUS
JUTEpaTypbl MO CHEHUATBHOCTH, TPUEMBI
paboThl C OPUTHHAJIBHOW JHUTEPATypoOd IO
CHEINAIbHOCTH.

YK-4.4 3naer mnacCHUBHYHO M aKTHUBHYIO
JIEKCUKY, B TOM uYHCJe, OOIICHAy4YHYIO U
CHENHUAIbHYI0 TEPMUHOJIOTHIO, HEOOXOAUMYIO
JUIst pabOThI HAJ TUTIOBBIMH TECTaMH.
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Kareropus
YHUBEPCAIbHBIX
KOMIIETEHIIN I

Kon 1 Haumenosanue
YHUBEPCAIBHOU
KOMIIETEHIIUH

:KOﬂIlHaHMEHOBaHHeHHHHKaTOPa
JOCTHIKCHUA YHHBepcaHBHOﬁ KOMIICTCHII U

YK-4.5 Ymeer wucnonb3oBath uHGpOpMAIU-
OHHO-KOMMYHUKAIIHOHHBIE TEXHOJOTHH IPH
OMCKEe  HeoO0XoauMmoi  umH(popMamuu B
nporecce pemeHus CTaHJAPTHBIX
KOMMYHHKATHBHBIX 3amad Ha
rOCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.
YK-4.6 Ymeer paboTaTb C OpUTHHAIBHOMN
JUTEPATYPOH 1O CIIEIMATHHOCTH CO CIIOBAPEM.
YK-4.7 YmMeer BecTH JCIOBYIO TIEPETHCKY Ha
WHOCTPaHHOM  sI3BIKE, BECTH  PEUYEBYIO
NeSITeTbHOCTh MPUMEHUTENBHO K  cdepe
OBITOBOM u poeccuoHaIbHOM
KOMMYHHKAIIHH.

YK-4.8 Bnageer  BeaeHueM — I€JIOBOM
NEPEernucKu ¢ y4eToM  ocoOeHHOoCTe
CTHITUCTHKH oQHIMaTBHBIX "
HEO(UIIMATEHBIX TUCEM, COIMOKYIBTYPHBIX
pa3nmuumii B opMaTe KOpPpECTIOHACHIMH Ha
rOCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.
YK-4.9 Brnageer HaBBIKAMH  PeUYEBOM
NEeSTeIbHOCTH  MPUMEHHUTENbHO K  cdepe
OBITOBOM u npodeccruoHanbHON
KOMMYHHUKAIIMH, OCHOBAMHU ITyOIMYHOM peun.
YK-4.10 Bmageer OCHOBHOW HWHOS3BIYHON
TEPMHUHOJIOTHEN CHEelHaTbHOCTH, OCHOBAMH
pedepupoBaHus u AHHOTUPOBAHUS
JUTEPaTyphl MO CIIEIHUATBHOCTH.

MexKyJIbTypHOE
B3aUMO/JIEICTBUE

YK-5. Crocoben
aHAJIM3UPOBATH U
YYUTBIBATh pa3HOOOpa3ue
KYJIBTYp B IpOLIECCEe
MEXKYJIBTYPHOTO
B3aMMOIEHCTBHUSA

VYK-5.1 3Haer OCHOBHBIE 3aKOHOMEPHOCTH
UCTOPHYECKOTO mporecca W ATaIbI
UCTOPHYECKOTO pa3Butusi Poccum.

YK-5.2 3HaeT ATHO-KYJIbTYpPHBIE u

COIHMAJIBHO-TTIOJIMTHYCCKUE IIPOIECCChI
CTaHOBJICHUA pOCCHﬁCKOfI
TOCydapCTBECHHOCTH.

YK-5.3 3naer mecto u poss Poccuu B uctopun
YeII0BEYESCTBA U B COBPEMEHHOM MHPE.
VYK-5.4 3Haer OCHOBHBIE pa3ieibl W
HanpaBlieHus Guiocoduu, a TakKe METObI U
npuemMsl GUII0co(CKOro aHainza mpooIeM.
YK-5.5 3Haer HpaBCTBEHHBIC IICHHOCTH,
MPEJICTABICHUS O COBEPILIEHHOM YEJOBEKE B
Pa3IMYHBIX KYIbTypax.

YK-5.6 VYMeer ocMBICIHBATL COIMAIHHO-
MOJIMTUYECKHE MTPOLIECCHI, COOBITUS U SIBICHUS
B Poccum u MupoBoM coolimiectBe B HX
TUHAMHUKE ¥ B3aMOCBSI3U, PYKOBOJCTBYSCH
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Kareropus
YHUBEPCAIbHBIX
KOMIIETEHIIN I

Kon 1 Haumenosanue
YHUBEPCAIBHOU
KOMIIETEHIIUH

KOI[ U HAMMCHOBAHUC MHIUKATOPpA
JOCTHIKCHUA YHHBepcaHBHOﬁ KOMIICTCHII U

OPUHIUIAMA HAy4YHOW OOBEKTHMBHOCTH U
UCTOpU3MA.

YK-5.7 Ymeer dbopMupoBaTh U
apryMEeHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
HNO3ULMI0O [0  pa3jiMyHblM  IpobiieMaM
UCTOPHHU.

YK-5.8 YMeer moHMMaTh W aHAIU3UPOBATH
MHPOBO33pEHYECKHE, COIIMAIIbHBIC "
UHAMBUAyaJIbHbIE TPOOJIEMbl COBPEMEHHOMU
KHU3HU.

YK-5.9 YmMmeer rpaMOTHO BECTH IUCKYCCHIO,
apryMeHTHPOBAHHO OTCTauBaTh CBOIO
NO3UIMI0 MO 3HAa4YUMbIM  (puiIocopckum
npobieMaM COBPEMEHHOW KHU3HU, OMHUPASICh
Ha HapabOTaHHBIH B HUCTOpUM (unocodun
MaTepua.

YK-5.10 VYmeeT HEOUKPUMHHANMOHHO |
KOHCTPYKTHBHO B3aWMOJICHICTBOBATh c
JIOBMH C YY4ETOM UX COLIHOKYIBTYPHBIX
ocoOeHHOCTE! B LENsIX  YCHEHIHOTro
BBINOJIHEHHUSI TNPO(ECCHOHAIBHBIX 3a4a4 U
YCUJIEHUS COLIMAIBHOM MHTETPaLiH.

VYK-5.11 Bnaaeer mnpencraBieHUsMH 00
UCTOPHU KaK HAYKE, OCHOBAMH UCTOPHUYECKOTO
MBILIUIEHUS.

VYK-5.12 Bnaaeer mnpencraBieHUsSMH 00
OCHOBHBIX 3TallaX B UCTOPUM YEJIOBEYECTBA U
UX XPOHOJIOTHHU.

YK-5.13 Bmageer HaBeIKaMH  aHaJIW3a
UCTOPUUYECKMX UCTOUHUKOB.

VYK-5.14 Bnaneer HaBbikamu (GuiocodCKoi
KyJAbTYpbl  JUIl  BBIPAOOTKHM  CHUCTEMHOTO
LIEJIOCTHOTO B3IJIs1/1a HA IEWCTBUTEIILHOCTb.

Camoopranusa-
1M U camopas-
BUTHE (B TOM
qHcIe 310pOBbe-
coepexxeHue)

YK-6. Criocoben
OIPEICIUTh U PeaJn30BaTh
IIPUOPUTETHI COOCTBEHHOM
IEITEIBHOCTH U CIIOCOOBI
€€ COBEpILECHCTBOBaHUS Ha
OCHOBE CaMOOIICHKH U
o0pa3oBaHUs B TEUCHUE
BCEH XKU3HU

YK-6.1 3HaeT couualbHO-IICUXOJIOTHYECKUE
TEXHOJIOTUU Pa3BUTHUS U CAMOPA3BUTHSI.
YK-6.2 3naer CBOU JINYHOCTHEIE,
CUTyaTHBHBIE, BPEMECHHBIC U JIPYTHE PECyPCHI
Y UX IIPEIEIbI.

YK-6.3 YMmeer ruiaHupoBath U pemaTh 3aJauu
COOCTBEHHOTO poeccuoHaIBHOTO u
JUYHOCTHOTO Pa3BUTHS.

YK-6.4 Ymeer ~ KpUTHYECKM  OIICHHUBATh
3G PEKTUBHOCTh HCIOJIB30BAHUS BPEMEHH U
JPYyrux pecypcoB npu peleHnu
NIOCTaBJICHHBIX 3a/1a4.
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Kareropus
YHUBEPCAIbHBIX
KOMIIETEHIIN I

Kon 1 Haumenosanue
YHUBEPCAIBHOU
KOMIIETEHIIUH

KOI[ U HAMMCHOBAHUC MHIUKATOPpA
JOCTHIKCHUA YHHBepcaHBHOﬁ KOMIICTCHII U

YK-6.5 Ymeer OCMBICIIUBATh cBOU
COOCTBEHHBIC JCWCTBHS TIPH YIIPABJICHUU
KOJUUICKTUBOM U CAaMOOPTaHU3AIINH.

YK-6.6 Brnaneer NPE0CTaBICHHBIMU
BO3MOJKHOCTSIMU JUUIS TTPHOOPETEHUSI HOBBIX
3HAaHUU U HaBEIKOB.

YK-6.7. Brageer conmMalIbHO-IICHXOJIOTHYEC-
KUMH TEXHOJIOTUSIMU PA3BUTHUS JIMYHOCTH,
BBICTpAaMBaHUs W peaJu3alli TPAeKTOPUHU
CcaMOPa3BUTHSIL.

YK-7. Cnocoben
MOIJIEPKUBATH JOJIKHBIN
YPOBEHb (HHU3HUECKOMN
MOATOTOBJICHHOCTH IS
oOecrneyeHus
HOJIHOIIEHHOM COIMaILHON
1 TpoeCCUOHATBHOU
IEeITEILHOCTH

YK-7.1 3Haer Hay4HO-TIPAKTUYECKUE OCHOBBI
¢u3nyeckoil KylnbTypbl U 30pOBOro oOpasa
JKU3HH, BIUSHHUC O3JIOPOBUTEIBHBIX CHCTEM
(GU3NYECKOTO BOCIUTAHUS HA YKPEIUICHHE
310pOBbsI; CIOCOOBI KOHTPOJISI W  OLIEHKH
¢usznyeckoro  pas3Butus M (pusMUEcKoin
MOJATOTOBJICHHOCTH, TIpaBWJIa U  CIIOCOOBI
TUTAHUPOBAHUS  WHIUBUAYAIbHBIX — 3aHATHN
Ppa3IMYHOMN LEIEBOM HAMPABIEHHOCTH.
YK-7.2 YMeeT ToaiepKHBaTh  JOJDKHBIN
YpOBEHb (PU3MUECKOW MOATOTOBJICHHOCTH IS
o0OecriedeHus NOJHOIIEHHOW COIMAJIIBHON U
poeCCHOHAIBHON e TETHHOCTH.

YK-7.3 Ymeer HCIOJIb30BaTh OCHOBBEI
(bU3MYECKON KYyJIbTYpbl JJIi OCO3HAHHOTO
BBIOOpA 3T0POBbECOEPETAONINX TEXHOJIOTHUIMA C
Y4€TOM BHEIIHUX M BHYTPEHHUX YCIOBHUM
peanu3anuu npodeccruoHanbHON
JEITEIBHOCTH.

VYK-7.4 Bmanmeer cpeacTBaMH W METOJIaMHU
YKPETUICHHS 3I0POBBS, dbu3nuecKoro
CaMOCOBEPIIICHCTBOBAHUS; JOJIXKHBIM
ypoBHEM (hU3HUECKOI MOArOTOBIEHHOCTH IS
oOecreyeHHs] MOJHOIEHHON COLIMAJBbHOM H
poeCCUOHAIBHON ACATEIHHOCTH.

besomnacnocts
JKU3HEIEATEND-
HOCTH

YK-8. Cnocoben
co31aBaTh U
HOJIEPKUBATH
0e30IacHbIe YCIOBUS
KU3HEJEATEIbHOCTH, B
TOM YHUCJIE IPU
BO3HUKHOBEHUU
YpE3BbIYANHBIX CUTYALIUN

YK-8.1 3HaeT OCHOBHbIE TeXHOC(EpHBIE
OIIACHOCTH, UX CBOMCTBA U XapaKTCPUCTHKH.
YK-8.2 3maer xapakrtep  BO3JCHCTBUS
BPEIIHBIX M OTIACHBIX (haKTOPOB HA YEIIOBEKA U
MPUPOJIHYIO CPEIy, METOJIBI 3aIIUTHI OT HHUX
PUMEHUTEITBHO K chepe CBOEH
npodeccnoHanbHOM NeSITENbHOCTH.

YK-8.3 Vmeer o OecneunBarh O€30TMacHBIC
u/wim  KOMGOpTHBIE YCIOBUS TpyJa Ha

15




Kareropus
YHUBEPCAIbHBIX
KOMIIETEHIIN I

Kon 1 Haumenosanue
YHUBEPCAIBHOU
KOMIIETEHIIUH

KOI[ U HAMMCHOBAHUC MHIUKATOPpA
JOCTHIKCHUA YHHBepcaHBHOﬁ KOMIICTCHII U

pabodeM MecTe, B TOM 4YHCJIE C IOMOUIBIO
CpPEZICTB 3alIUTEHI.

YK-8.4 VYwmeer BBIABIATH U YCTPAHSTH
npoOJIeMbl, CBS3aHHBIE C  HAPYIICHUSMU
TEXHUKU 0€30MaCHOCTH Ha pabodeM MmecTe.
YK-8.5 YMeer ocymecTBIsTh OCHCTBHS IO
IIPEAOTBPALLECHUIO YPE3BbIYANHBIX CHTyallul
(TIpupoHOTO u TEXHOTCHHOTO
MIPOUCXOKICHHS) Ha pabodyeM MecTe, B TOM
YHCIIe C TOMOIIBIO CPEJICTB 3aIHTHI.

YK-8.6 Ymeer BbIOMpaTh METOJIBI 3AIIUTHI OT
OTIACHOCTEH TPHUMEHUTEBHO K cdepe cBoei
poeCCUOHAIBHON e TEIHHOCTH.

YK-8.7 Binaneer 3aKOHOJATEIbHBIMA "
MIPABOBBIMU aKTaMH B 00JIACTH 0€30MacHOCTH
" OXpaHbI OKpY’Karoleu cpensl,
TpeOOBaHUAMHU K 0S30MACHOCTH TEXHUYECCKHX
perimaMeHToB B cdepe mnpodeccHoHATHHOM
JESTSIILHOCTH.

YK-8.8 Biageer criocod0amMu ¥ TEXHOJIOTUAMU
3alUTHI B YPE3BBIYANHBIX CUTYaLIUSAX.

VYK-8.9 Bnageer NOHATHITHO-TEPMUHOJIOTH-
YECKHUM amnmapaToM B 00J1acTh 0€301acCHOCTH.
VYK-8.10 Bnageer HaBbIkamMH palioHaIN3a-
U NpodeCCHOHANIBHON NIEATENbHOCTH C
LEJIBI0 00ecedeHus] 0€30IMaCHOCTH M 3aIUTHI
OKpY>Kalolle Cpeibl.

uxmro3uBHas
KOMIIETEHTHOCTD

YK-9. Cnocoben
HCII0JIL30BaTh 0a30BEIE
NePEKTOIOTHUCCKUE
3HAHHS B COIMAILHON U
npodeccuoHaIbHOM

chepax

YK-9.1 3maer M MHDOHUMAeT OCOOEHHOCTH
[IOBEIECHUS YJIEHOB KOJUIEKTHBA c
OTPaHUYCHHUSMH TI0 3JI0POBBIO.

YK-9.2 VYMmeer B3aMMOIEWCTBOBATH C
YJIeHaMH KOJUIEKTHBA C OrPAHHYCHHUSAMH II0
3JI0POBBIO.

YK-9.3 Buaageer npueMamu a”HaJim3a
COOCTBEHHBIX JICHCTBUH MNpU OOIIECHUH C
YJIeHaMH KOJUICKTHBA C OrPAaHHYCHHUSIMH II0
3JI0POBBIO.

OKOHOMUYECKAs
KYJIbTYpa, B TOM
qucie
¢uHaHCOBas
IPaMOTHOCTh

YK-10. Crnocoben
NpUHUMATh 000CHOBAHHBIC
YKOHOMHUYECKUE PEIICHUS
B PA3JIMYHBIX 00JIACTSIX
KA3HEIEATEILHOCTH

YK-10.1 3uaer
KYyJIbTYpBI, B
IPaMOTHOCTH.
YK-10.2 YMeeT UCIOIB30BaTh 3HAHUSA OCHOB
SKOHOMHKHU TIPH TPUHATHU OOOCHOBAHHBIX
pelieHui B Pa3IMYHBIX o0acTax
ESITEILHOCTH.

OCHOBBl ~ 3KOHOMHYECKOH
TOM 4YHciae (UHAHCOBOM
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Kareropus

Kona n HaumenoBanue

KOI[ U HAMMCHOBAHUC MHIUKATOPpA

YHUBEPCAIbHBIX YHUBEPCAIbHON JOCTH)KEHUS] YHUBEPCATbHOM KOMIIETSHIHH
KOMIETEHIN KOMIIETCHITUU
YK-10.3 Bnaneer HaBBIKAMHU BbIOOpA
HYKOHOMHYECKHM OOOCHOBAHHBIX pELICHUN B
pa3NMYHBIX 00IaCTAX KUIHEACATSILHOCTH.
YK-11.1 3naer IIPaBOBBIE HOPMBHI,
dopmupyroIre HETEPIUMOE OTHOIICHHE K
YK-11. Ciocoben KOPPYIIIMOHHOMY MOBEICHHUIO.
I'paancKas ¢dopmupoBath Hetepriumoe | YK-11.2 YMmeeT peann3oBeIBaTh HETCPIIUMOE
TO3HITHS OTHOIIIEHHE K OTHOIIIEHHE K KOPPYIIIMOHHOMY TIOBEJICHUIO B
KOPPYIIIHOHHOMY pa3u4HBIX cepax NesITeTbHOCTH.
MTOBEJICHUIO YK-11.3 Bnageer meronamMu (GpopMHUPOBaHUS

HETEpIIMMOTO OTHOUIEHUS K KOPPYHIHMOH-
HOMY MOBEJICHUIO.

4.2 O6uenpodeccuoHanbHble KOMIETEHIIMH BHIITYCKHUKOB M MHIMKATOPbI UX JOCTUKECHUS

HaunmenoBauue
KaTeropuu

(rpymme)
OIIK

Kox 1 saumenosanue OIIK

Ko u HauMeHOBaHWE HHIMKATOpa
noctrmxkenus OITK

OO6menay4yHas
MOJITOTOBJICH-
HOCTB

OIIK-1. Cnocoben
HCII0JIb30BAaTh
MaTeMaTUYECKUE,
€CTECTBCHHOHAYYHBIC U
WH)KCHEPHBIC 3HAHUS IS
pellIeHus 3a1a9
npodeccuoHaIbHOM
JIEATEILHOCTH

OIIK-1.1 3HaeT OCHOBBI

T depeHInaIbHOr0 U HHTErPaIbHOTO
ucyucieHus, mudhepeHInaTbHbIX
YpaBHEHUH, TEOPUU BEPOATHOCTEN U
MaTeMaTH4YeCKON CTaTUCTUKH.

OIIK-1.2 3naeT MaTeMaTHYECKUE TCOPUU U
METO/Ibl, JISKaI[1e B OCHOBE MaTeMaTHUYECKUX
MOJEIIEN.

OIIK-1.3 3HaeT OCHOBHBIC 3TAITbI
KayeCTBEHHOTO U KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJIN3a, TEOPETUUECKHE
OCHOBBI U IPUHIIUITBI XUMUYECKUX U (PUZHUKO-
XMUMHUYECKHUX METOJIOB aHaJIN3a, METOIbI
METPOJIOrH4ecKOi 00pabOTKH pe3ylbTaTOB
aHayu3a.

OIIK-1.4 3naet ¢pusznyecKkue OCHOBBI
MEXaHUKH, PU3UKK KoJIeOaHU U BOJIH,
JJIEKTPUYECTBA U MarHETU3Ma,
ANEKTPOAMHAMUKH, CTATUCTHUECKON (PU3UKH
U TePMOJMHAMUKH, KBAHTOBOH (PU3UKU.
OIIK-1.5 3HaeT TeopeTHYECKHE OCHOBBI
o01eit 1 HeopraHMYeCcKON XUMUU U
MOHUMATh MIPUHIIMITEI CTPOCHUS BEIIECTBA U
MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB;
OIIK-1.6 3HaeT 0cHOBBI KJ1acCUUKAIIUN
OpraHUYECKUX COCAMHEHUM, CTPOCHHE,
CIOCOOBI OMYYEHHS] 1 XUMUYECKHE CBOMNCTBA
pa3IMYHBIX KJIACCOB OPraHUYECKHUX
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HammenoBanue
KaTeropuu
(rpynms)
OIIK

Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns OITK

COEIMHEHUH, OCHOBHBIE MEXAHU3MBI
MPOTEKAHUS OPTAaHHMYECKUX PEAKITUH.
OIIK-1.7 3HaeT 0CHOBBI (PU3NIECKON XUMUH
KaK TEOPETUYECKOT0 PyHITaMECHTA
COBPEMEHHOM XUMUU | MPOIIECCOB
XUMHYECKON TEXHOJIOTHH.

OIIK-1.8 3HaeT OCHOBHBIE IOHATHSA U
COOTHOIIIECHUS TEPMOTUHAMUKH
MOBEPXHOCTHBIX SIBJICHUI, OCHOBHBIE
CBOMCTBA JIUCIIEPCHBIX CUCTEM.

OIIK-1.9 3Haer 0OCHOBHEBIE KJIACCHI, COCTAB,
CTPYKTYPY U XapaKTEPUCTHKU COBPEMEHHBIX
MaTEpPHUAJIOB, UCIIOJIE3YEMBIX B XUMUYCCKOM
TEXHOJIOTHH

OIIK-1.10 YMeeT npoBOJIUTH aHAIIN3
(GYHKIHIA, perraTh OCHOBHBIC 314K TEOPUN
BEPOSITHOCTH W MaTEMaTHYECKON CTaTHCTUKH,
penraTh ypaBHEHUS U CUCTEMBI

g depeHnnaIbHbIX YpaBHEHUI
MPUMEHUTETFHO K PeaIbHBIM ITPOIIeccaM,
MPUMEHATh MaTEeMAaTHIYECKUE METOIbI TIPU
pelIeHUN TUTIOBBIX MTPO(PECCHOHATBHBIX
3aad4.

OIIK-1.11 YmeeT BoIOpaTh METOT aHATU3A
JUIA 3aJaHHOM aHAJIUTUYECKOU 3a1a4yu U
MIPOBECTH CTATUCTHYECKYIO 00pabOTKy
PE3YNIBTATOB AaHAMTUYECKHUX OTIPEICTICHUH.
OIIK-1.12 YmMeer pemaTh TUIIOBBIC 33/1a4H,
CBsI3aHHBIE, CBSI3aHHBIE C OCHOBHBIMU
pasnenamu (HU3UKH, UCTIOIH30BAThH
(bu3nYecKue 3aKOHBI ITPH aHAIU3E U PEIICHUN
npo6ieM mpodeccCHOHATBHON eI TEIbHOCTH.
OIIK-1.13 YMeer BBIIOIHATE OCHOBHEIE
XUMUYECKUE OIepaIuu, OMpPeeIsITh
TEPMOJMHAMUYCCKUE XapaKTEPUCTUKH
XUMUYECKUX PEAKIIUi U PaBHOBECHBIC
KOHIICHTPAIIUH BEIECTB.

OIIK-1.14 YMeer ucnoiab30BaTh XUMHUYECKHUE
3aKOHBI, TEPMOIMHAMUYECKHE CIIPABOYHBIC
JaHHBIE U KOJNYECTBEHHEBIE COOTHOLIEHUS
HEOPraHMYECKON XUMUU IJIsl PeLICHUS
npodeccnoHanbHBIX 3aa4.

OIIK-1.15 YMmeeT cuHTE3UpPOBATH
OpraHUYeCKUe COCTMHEHUS.

OIIK-1.16 YMeeT nporHo3upoBaTh BIUSHUE
pa3IUYHBIX (DaKTOPOB HA PABHOBECHE B
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HammenoBanue
KaTeropuu
(rpynms)
OIIK

Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns OITK

XUMHYECKUX PEAKIIUSX; OTPEACISATh
HANPABIICHHOCTH ITPOIIecca B 3aJaHHBIX
HAYaJbHBIX YCIOBHSIX; YCTAHABINBATH
I'paHUIBI 00JIacTel ycTrounBocTH (a3 B
OJITHOKOMIIOHCHTHBIX ¥ OMHAPHBIX CUCTEMAX;
OTIPEJICIIATh COCTABHI CYIIECTBYIONNX (ha3 B
OMHAPHBIX TETEPOreHHBIX CUCTEMAX;
COCTaBIIATh KHHETUICCKUE YPABHCHUS B

g depeHInaIbHON U HHTETpaibHON hopMax
JUTSE KHHETHYECKU TIPOCTBIX PEaKIuii U
MIPOTHO3UPOBATH BIIMSIHAE TEMIICPATyPhI HA
CKOPOCTH TIpoIiecca.

OIIK-1.17 YmMeer npoBOANUTH PacyEThI C
WCII0JIb30BAHNEM OCHOBHBIX COOTHOIICHHMA
TEPMOIMHAMHKH TIOBEPXHOCTHBIX SIBJICHUU U
pacdeThl OCHOBHBIX XapaKTePUCTHK
JUCTICPCHBIX CHCTEM.

OIIK-1.18 YMeeT moxOoupaTh MaTepralbl ¢
BBICOKMMH JKCILTyaTaI[AOHHBIMHU
XapaKTePUCTHKAMH JUIS 3aJaHHBIX YCIIOBHMA
9KCIUTyaTaly, MPOTHO3UPOBAThH UX
paboTocrocoOHOCTh

OIIK-1.19 Bianeer ocHOBamMu
(byHIaMeHTaIbHBIX MaTEMaTHUYECKUX TEOPHIt
Y HaBBbIKAMH HCIIOJIb30BaHUS
MaTeMaTHYeCKOro anmnapara; MeToJaMu
CTATUCTUYECKON 00pabOTKH MH(MOPMAITHH.
OIIK-1.20 Bnageer MeTogamMu poBEICHUS
XMUMHYECKOTO aHAJIN3a U METPOJIOTHYECKON
OIICHKH €T0 pe3yJbTaTOB.

OIIK-1.21 Bnaneer MeTogamMu MpOBEICHUS
buznyecKkux U3MepeHuit, MeToaaMu
KOPPEKTHO OIEHKU MOTPeIIHOCTeN pU
MPOBEICHUH (PU3NYECKOTO IKCIIEPUMEHTA.
OIIK-1.22 Bnaneet TeOpeTHUYCCKUMU
METO/IaMU OTIMCaHUs CBOMCTB MPOCTHIX U
CJIOKHBIX BEIIIECTB HA OCHOBE YJIEKTPOHHOTO
CTpOEHUS UX aTOMOB U MOJIOKEHHS B
[Tepuoanueckoit cucTeMe XUMHUECKUX
JJIEMEHTOB, IKCTIEPUMEHTAIBHBIMI METOIaMU
ompeneneHus (U3NKO-XUMHUECKUX CBOWCTB
HEOPraHMYECKUX COCAMHEHUIA.

OIIK-1.23 Bnageet skcriepuMeHTaTbHBIMU
METO/IaMU CUHTE3a, OUUCTKH, OTIPEICIICHUS
(U3UKO-XUMHUYECKUX CBOUCTB U
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HammenoBanue
KaTeropuu
(rpynms)
OIIK

Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns OITK

YCTaHOBJICHUS CTPYKTYPBI OPraHHYECKUX
COCIUHCHHUH.

OIIK-1.24 BinaneeT HaBLIKAMHA BEIYHCICHUS
TETUIOBBIX A(P(PEKTOB XUMHUYECKUX PEaKIHii
IIpH 33/IaHHOM TeMITepaType B YCIOBHUIX
IIOCTOSIHCTBA IaBJIECHUSA WK 00beMa;
KOHCTaHT PaBHOBECHS XUMUYCCKHUX PEaKIIAN
IIpH 3a/IaHHOM TeMITepaType; TaBICHHUS
HACBIIEHHOTO Tapa HaJ HHINBU Ty TbHBIM
BEIIECTBOM; COCTaBa COCYIIECTBYOMUX (a3 B
JIBYXKOMITOHCHTHBIX CHCTEMaX.

OIIK-1.25 Baneer MeTogaMu ompeieIiCHUs
KOHCTaHT CKOPOCTH XUMUYCCKUX PEAKIIHIMA
Pa3IUYHBIX TTOPSIKOB TI0 Pe3yIbTaTaM
KHHETUIECKOTO IKCIIEPUMEHTA.

OIIK-1.26 Birageer MeTo1aMu IPOBEICHUS
JUCTICPCHOTO aHAJIN3a, CHHTE3a IUCIIEPCHBIX
CUCTEM M OIICHKH UX arperaTuBHON
YCTOWYUBOCTH.

OIIK-1.27 Biageer MeToqaMu 3aIl{UThI
MallTiH ¥ anmnapaToB XUMHYECKUX
MIPOU3BOJICTB OT KOPPO3UHU

Hccnenosa-
TeIbCKast
MOJTOTOBJICH-
HOCTh

OIIK-2. Cnocoben
MICTIOJIb30BATh COBPEMEHHOE
TEXHOJIOTUYECKOE
aHAJIUTHYECKOE
o0opynoBaHue npu
IPOBEJCHUY HAYYHOTO U
TEXHOJIOTUYECKOTO
IKCTIEPUMEHTA, TPOBOIUTH
00paboTKy U aHAU3
TIOJTYYSHHBIX PE3YJIbTaTOB

OIIK-2.1 3HaeT OCHOBBI TEOPUH TIEPEHOCA
MMITYJIbCA, TETIJIa U MaCChl; IPUHIIUIIBI
(U3UYECKOTO MOJICTUPOBAHUS XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB; OCHOBHBIC
ypaBHEHUS JTBUKCHUSI )KUJIKOCTEH; OCHOBBI
TEOPHUH TETUIONIEPEIaur; OCHOBBI TCOPHUH
MaccoIlepeaud B CHCTeMax Co CBOOOIHOM U
HEIOBMKHOM rpaHulieil pa3aena das;
THIIOBBIC TTPOIIECCHI XUMHYECKOM
TEXHOJIOTUH, COOTBETCTBYIOILIME alllapaThl U
METO/IbI X pacyeTa.

OIIK-2.2 3HaeT METOIbI TIOCTPOCHHS
SMIUPHUUECKUX (CTATUCTHUUECKUX) U (PU3HKO-
XUMHYECKUX (TEOPETUUECKUX) MOIeTIeH
XUMHKO-TEXHOJIOTUYECKHX MPOLIECCOB.
OIIK-2.3 3naeT MeTObI OIITUMHU3AIHN
XUMHKO-TEXHOJOTHYECKIX TTPOLIECCOB C
MPUMEHEHHEM dMITUPUIECKUX U/UIH PU3UKO-
XUMHUYECKUX MOJICIICH.
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HaunmenoBanue

KaTeropuu Kon 1 HanMeHoBaHME MHIMKATOPA
P Kona u naumenosanue OIIK A A p
(rpynmsr) noctuxkenus OIIK
OIIK

OIIK-2.4 3HaeT OCHOBHBIC PUHITHITHI
OpraHu3alui XUMHYECKOTO TIPOU3BOJICTBA,
€ro UePAPXUUICCKON CTPYKTYPHI; 00IIHe
3aKOHOMEPHOCTH XMMHUYECKHX MPOIIECCOB;
OCHOBHBIE XUMHUECKHE ITPOU3BO/ICTBA.
OIIK-2.5 3HaeT OCHOBBI TEOPHH TIPOIIECCa B
XHUMHAYECKOM PEaKTOpe, METO0IOTHIO
UCCIIEIOBAHMSI B3aHMO/ICHCTBHSI ITPOIIECCOB
XUMHUYECKUX IIPEBPALLECHUM U SIBICHUI
NepeHoca Ha BCEX MacIITaOHbIX YPOBHSX,
METOJMKY BBIOOpa peakTopa U pacueTa
nporiecca B HeM; OCHOBHBIE PEaKIIHOHHBIE
IPOIIECCHI U PEAKTOPBI XUMUIECKOH H
HEPTEXMMHUIECKON TEXHOJIOTHH.

OIIK-2.6 3HaeT OCHOBHBIC TIOHSATHUS TCOPUHU
YIIPaBJICHUS] TEXHOJIOTHUECKIMH
npoIeccaMy; CTAaTHYECKHE U TMHAMUYECKUE
XapaKTePUCTHKH OOBEKTOB U 3BEHBEB
yIpaBJIEHUS; OCHOBHBIE BUJIbI CUCTEM
ABTOMAaTHYECKOTO PETyIHPOBaHUS U 3aKOHBI
yIpaBJICHUS; TUTIOBBIE CHCTEMBI
ABTOMAaTHYECKOTO YIPABIIEHUS B XUMUYECKON
MIPOMBIIIJIEHHOCTH; METObI U CPEACTBA
JTMArHOCTHKHU M KOHTPOJISI OCHOBHBIX
TEXHOJIOTMYECKHUX MapaMeTpPOB.

OIIK-2.7 YMmeeT onpenensaTh XapakTep
JBUKEHUS )KUJKOCTEH U ra30B; OCHOBHbBIE
XapaKTEPUCTUKH MPOIECCOB TEIUIO- U
Maccolepeauu; paCCUUThIBATh apaMeTpbl U
BBIOMpATh anmnaparypy AJs KOHKPETHOTO
XUMHKO-TEXHOJIOTHYECKOT0 Mpolecca.
OIIK-2.8 Ymeet paccuuThIBaTh OCHOBHBIE
XapaKTePUCTUKN XUMUYECKOTO Mpoliecca,
BBIOMpATh PALIMOHAIIBHYIO CXEMY
MIPOM3BOJICTBA 33JJAHHOTO IPOAYKTA,
OIICHUBATh TEXHOJIO-THYECKYIO

3¢ (HEeKTUBHOCTH MTPOU3BOICTBA.

OIIK-2.9 Ymeer BbIOpaTh TUII peakTopa u
paccuuTaTh TEXHOJIOTMYECKHE MTapaMeTphl
JUIS 33JJAaHHOTO TIPOLECCa; OTIPEIEIUTh
napaMeTphl HalTydIlei opraHu3auu
npoliecca B XMMHUUECKOM PEaKTope.
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HammenoBanue
KaTeropuu
(rpynms)
OIIK

Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns OITK

OIIK-2.10 Ymeer onpenensiTb OCHOBHBIE
CTaTHYECKUE U JUHAMUYECKHUE
XapaKTePUCTHKU 00BEKTOB; BEIOUPATH
PaIMOHATILHYIO CUCTEMY PETYJINPOBAHHS
TEXHOJIOTUYECKOTO MPOIecca; BEIOUPATh
KOHKPETHBIC THITBI IPUOOPOB ISt
MAArHOCTUKHA XUMHUKO-TEXHOJIOTHIECKOTO
mporiecca.

OIIK-2.11 YMeeT NpUMEHSATh METO/TBI
BBIYMCINTEILHOM MaTEMaTHKHN U
MaTeMaTUIEeCKON CTATUCTHUKH IS
MOICTTUPOBAHUS M ONITUMHU3AIIUN XUMHUKO-
TEXHOJIOTUIECKHX TPOIECCOB.

OIIK-2.12 Binaneet MeTomamMu
TEXHOJIOTUYECCKHX PAacUeTOB OTACITBHBIX
y3JI0B XUMHUYECKOTO 000PY/I0BAHUS.
OIIK-2.13 Biasgeer MeTogaMu OTIpeIeIICHUS
ONITHMAJILHBIX M PAIHOHATBHBIX
TEXHOJIOTHYECKUX PEKUMOB PAOOTHI
000pyI0BaHUS.

OIIK-2.14 Bnageetr MeTogamMu pacuera u
aHaJM3a MPOIECCOB B XMMHUYECKUX
peakTopax, onpeaeaeHus TEXHOJIOTHIECKIX
MoKa3aTeJiel mporiecca; METo1aMu BIOOpa
XUMHUYECKUX PEAKTOPOB.

OIIK-2.15 Bnageer MeToamMu yrpaBieHUs
XHMHKO-TEXHOJIOT'MYECKUMU CHCTEMaMH U
METOJaMH PETYIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

OIIK-2.16 Bnazxeer nmakeTaMu IpHUKIaTHBIX
porpamM Ik MOJISTUPOBAHUST XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

IIpoussojct-
BEHHO-
TEXHOJIOTHYeC-
Kast
MOJIrOTOBJICH-
HOCTb

OIIK-3 Cnocoben
TIOHUMATh MTPHHITUTIBI
paboThl COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOJIOTUH U UCTIOJIh30BATh
WX JIISL PEIICHUS 337134
npodeccuoHanbHOM
JeSITEIIBHOCTH

OIIK-3.1 3naeT TeEXHUYECKUE U
IPOrPaMMHBIC CPEICTBA peallu3aliu
UH(OPMAIMOHHBIX TEXHOJIOT U, OCHOBBI
palboThI B JIOKAJIBHBIX U IJI00AIBHBIX CETIX U
UH(GOPMAITMOHHON 0€30MaCHOCTH, TUIIOBHIE
YHUCIIEHHBIE METOIbI PEIICHHS
MaTeMaTHYECKUX 3a/1a4 U allTOPUTMBI UX
peanu3aluu.

OIIK-3.2 3HaeT MeTOIbI UACHTH(PUKAITUT
MaTEMAaTHYECKUX OIMUCAHUNA
TEXHOJOTUYECKHX MPOIECCOB Ha OCHOBE
IKCIIEPUMEHTATbHBIX IAHHBIX.
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HammenoBanue
KaTeropuu
(rpynms)
OIIK

Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns OITK

OIIK-3.3 Ymeer paboTaTh B Ka4eCTBE
MI0JIL30BATEJIS IEPCOHATTLHOTO KOMITBIOTEPA,
UCTIOJIb30BATh YNCIICHHBIE METOIBI JISI
pelIeHus] MaTeMaTUYeCKHX 3a/1a4,
UCTIOJIb30BATH SI3BIKH U CHCTEMBI
IPOTPaAMMHUPOBAHUS JUTS PEIICHUS
npodeccHoHABHBIX 3a/1a4.

OIIK-3.4 YMmeeT NpUMEHSITh METOIbI
BBIUMCIIUTENIEHOW MaTeMaTHKH U
MaTeMaTHYeCKON CTaTUCTUKHU AJisi 00pabOTKU
PE3yIABTATOB IKCIIEPHMEHTA.

OIIK-3.5 Binageer MeToiaMuy MOMCKa U
obmeHa nHpopMaIei B rIo0ambHbIX U
JIOKaJbHBIX KOMIIBIOTEPHBIX CETSX,
TEXHUYECKUMU U TIPOTPAMMHBIMHA
CpeACTBaMU 3alIUTHI HHPOPMALIUN TIPU
paboTe ¢ KOMIBbIOTEPHBIMU CUCTEMAMH,
BKJTIOYAst TPUEMbI aHTHBHPYCHOM 3aIlUTHI.
OIIK-3.6 Bnageer MeTomamu
MaTeMaTHYeCKON CTaTUCTUKHU AJisi 00pabOTKU
pPe3yNIbTaTOB aKTUBHBIX U MACCUBHBIX
JKCIIEPUMEHTOB.

OIIK-3.7 Bnaneer MeTogaMu UCIOJIb30BaHUSI
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOT Uit
JUIS pEIIeHUs TOCTAaBIEHHBIX 3aa4
npodeccuoHanbHOM NesTENbHOCTH.

Opranuzanuu-
OHHO-YIIPaB-
JIEHYeCcKas
MMOATrOTOBJIEH-
HOCTb

OIIK-4 Cnocoben
OpPraHU30BHIBATH
CaMOCTOSTENIBHYIO U
KOJIJICKTHBHYIO
IPOHM3BOJICTBEHHYIO U
HAYYHO-HMCCIIEIOBATEIbCKYIO
JEATEIBHOCTD,
pa3pabaThIBaTh IIAHBI U
POrpaMMBbI POBEICHUS
HAy4YHBIX UCCIIE0BAHUN U
TEXHUYECKUX pa3paboToK

OIIK-4.1 3HaeT OCHOBBI pPOCCUICKOMN
NIPaBOBOM CHCTEMBI U POCCHUICKOTO
3aKOHOJIATEILCTBA, IIPABOBBIC H
HpPaBCTBEHHO-ITUYECKHE HOPMEBI B chepe
po(heCCHOHATTLHOMN JICATEILHOCTH.
OIIK-4.2 3naet npaBOBbIE HOPMBI,
PEryIHpYIOIIUE OTHOIIICHUE YEIOBEKA K
YeIIOBEKY, OOIECTBY, OKPY)KAIOLICH cpefe.
OIIK-4.3 3HaeT OCHOBBI TPYAOBOTO
3aKOHOJIaTEIILCTBA.

OIIK-4.4 3HaeT 5KOHOMUYECKHE OCHOBBI
MIPOU3BOJICTBA M PECYPCHI IPEIIPUSITHS.
OIIK-4.5 3HaeT noHATHSA: TOBAp, YCIIyTa,
paboTa, ce0ecTOMMOCTb MPOIYKIUH,
KJIaccu(UKaIs 3aTpaT Ha TPOU3BOJCTBO U
peanu3aiuio MpoayKIUH.

23




HammenoBanue
KaTeropuu
(rpynms)
OIIK

Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns OITK

OIIK-4.6 3Haet kiaccudukanmio
MPEIIPHUSITHIA TT0 TIPABOBOMY CTATYCY;
KaTeropuy TEXHOJOTHIECKHIX CIIOCOO0B
MIPOM3BOJICTBA; TIPUHITUTIBI 1 METOIBI
HOPMHUPOBAHUS U OILIATHI TPY/a.

OIIK-4.7 3naer MeTo bl pa3pabOTKU
OTICPATUBHBIX TUTAHOB PA0OTHI IIEPBUYHBIX
MIPOM3BOJICTBEHHBIX MTOAPA3/ICIICHUN.
OIIK-4.8 3Haet ¢akTophl, OTIPEICIISIONINE
YCTOMYMBOCTb OHOC(hEphl, XapaKTEPUCTUKH
BO3paCTaHHs AHTPOIIOTEHHOTO BO3/ICHCTBHUS
Ha TIPUPO.TY, TJI00ATHHBIE TPOOIEMBI
9KOJIOTHH W TTPHHIIHAIIBI PAITHOHATHBHOTO
TIPUPOJIOTIONIE30BAHUS, METO Bl CHYDKCHUS
X03sHUCTBEHHOTO BO3/CHCTBUS Ha OHocdepy,
OpTraHW3aIMOHHEIC U TIPABOBEIE CPEACTBA
OXpaHbl OKPYKAIOIICH CPEJIbI, CIIOCOOBI
JOCTHKEHHS] YCTOWYUBOTO Pa3BUTHSL.
OIIK-4.9 Ymeer ncnosib30BaTh U COCTaBIATh
HOPMAaTUBHBIE U TPABOBBIE IOKYMEHTHI,
OTHOCSIIHECS K MPodeccnoHaNIbHOM
JEeSITeNIbHOCTH, MIPEANPUHIUMATD
HE00X0IMMBbIE MEPbI K BOCCTAHOBJICHUIO
HapYIICHHBIX MIPaB.

OIIK-4.10 YmMeeT peann3oBbIBaTh MpaBa u
CBOOO/IbI YeNIOBEKa B PA3IMUHBIX cepax
KU3ZHEJCSATEIbHOCTH.

OIIK-4.11 YmeeT UCHOIb30BaTh 3HAHUS
OCHOB SKOHOMHUKH TIPHU PEIICHUH
MIPOM3BOJICTBEHHBIX 33/1a4.

OIIK-4.12 YMmeeT oCyILeCTBIIATh B 001IEM
BU/JIE OLIEHKY aHTPOTIOT€HHOTO BO3JACHCTBUS
Ha OKPYKaIOIIYIO Cpey C y4ETOM
cnenupuKy TPUPOTHO-KITMMATHYECKUX
YCIIOBUH.

OIIK-4.13 YMeeT UCTIONIH30BAThH
HOPMAaTUBHO-TIPABOBBIE AKTHI MPHU paboTe ¢
JKOJIOTUYECKOU JOKYMEHTALIUEH.
OIIK-4.14 Bnageetr ocHOBaMH
XO3SICTBEHHOTO TIpaBa.
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Konx n saumenosanme OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
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OIIK-4.15 Bnageer MeTogamMu yrpaBiieHUs
MIEPBUYHBIMH ITPOU3BOICTBECHHBIMH
MOJIPa3/ICICHUSIMU.

OIIK-4.16 Brnageer metoamu pa3paboTKu
MIPOU3BOJICTBEHHBIX MPOTPAMM M CMEHHO-
CYTOYHBIX IJTAHOBBIX 33JIaHUH ydacTKam
IIPOM3BOJICTBA M aHAJIN3A VX BBHIOJHEHHUS.
OIIK-4.17 Bnageet MeToaamMu
SKOHOMUYECKON OIIEHKH yIepoa oT
JESTSILHOCTH MPEAMPUSITHSL.

OIIK-4.18 Bnaneer metogamu BEIOOpa
palMoOHAIBLHOTO CIIOCO0a CHUKEHUS
BO3JIEHCTBUS HA OKPYXKAIOILIYIO CPENy.
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4.3 HpO(l)eCCHOHaJ'II)HI)Ie KOMIIETCHIIMHA BBINTYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUA

3amaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu
"HanMeHoBaHue 11K

Konx 1 naumenosanue
nHauKaropa goctmkenus 11K

OcHoBaHue
(mpogeccuoHanbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

Tun 3agau npod;eccuoua.m)ﬂoﬁ AEATECJIbHOCTH: Hay‘lHO-I/ICCJ'[e}IOBaTeJII)CKI/Iﬁ

VYyacTtue B Hay4yHO-
HCCIIeIOBATEILCKUX H
OIIBITHO-
KOHCTPYKTOPCKHX
paborax (manee -
HUOKP),
HaIpaBJICHHBIX HA
COBEPIIICHCTBOBAHUE
MTOJTYYCHUS U
HCIIOJIb30BAHMS
SHEPTOHACHIIICHHBIX
MaTepuajoB U
W3EIUN 1 U3yYeHUe
HX CBOMCTB;

PazpaboTka
MporpamMm, MeTOIUK,
TEXHUYECKUX CPEJICTB
JUIsl TIPOBEJICHUS
HCCIIeJOBAaHUN
CBOMCTB
CYILECTBYIOILUX U
HOBBIX
SHEPrOHACHIIIEHHBIX

NupuBunyanbHbIE U
CMecCeBbIe
SHEPTOHACHIIIICHHBIC
MaTepuaibl U
W3IENUs Ha UX
OCHOBE;

pacyeTHbIE METOIbI
MIPOTHO3UPOBAHUS
SHEPreTHYECKUX
XapaKTEPUCTUK
SHEPTrOHACHIIIEHHBIX
MaTepHuaos;
METO/IbI U TPUOOPHI
JUISl UCCIIETOBAHUS U
OLICHKH

3¢ HEeKTUBHOCTH U
MPAKTUYECKO N
MIPUTOJTHOCTH
SHEPrOHACHIIIEHHBIX
MaTepuaioB 1
W3IETUN.

IK- 1

croco0OeH MPUMEHSATH
COBPEMEHHBIE METOIbI
UCCIICIOBAHMS,
TUTaHUPOBATh U
IPOBOTUTH

HE00XO0 qUMBII
AKCIICPUMEHT,
KOPPEKTHO
o0OpabaThIBaTh U
aHAJM3UPOBATh
HOJTy4YCHHBIC
pE3yJbTaThl

IIK-1.1

3HaeT COBPEMEHHBIE METO/IBI,
HCITOJIB3YIOIITUECS TIPH
MIPOBEJICHUH HAYYHBIX
WCCIIEIOBAHUM, TPUHIIUIIBI
OpraHu3aIui ¥ OCHOBHBIC
STaIbl BHIMIOJHEHUS HAYYHO-
HCCJIEI0BATENIbCKOM pabOTHI;
I1K-1.2

3HAeT TEOPETUUECKUE OCHOBBI
COBPEMEHHBIX METOIOB
HCCIIEN0BAHUS XUMUYECKHX,
(U3UKO-XUMHYECKHUX,
B3PBIBUATHIX CBOWCTB
SHEPTOHACHIIIEHHBIX
MaTepHuasoB;

I1K-1.3

3HaAET METOJIbI ¥ AJITOPUTMBI
JUTSI KOPPEKTHOTO aHAJIn3a 1
00paboTKU Pe3ynbTaTOB
HAy4YHBIX HCCIICOBAHUNA;
I1K-1.4 3HaeT ocCHOBHEBIC
MTOJIO’KCHUS KBAHTOBON XMMUH,
COBPEMEHHOH TEOpUU
XHMUYECKOM CBSI3H U

AHanu3 TpeboBaHU K
npodecCuoOHAITBHBIM
KOMITCTEHITHSIM,
MIPEIBABISEMBIM K
BBIITYCKHUKAM HaITPaBJICHUS
MOJITOTOBKH Ha PHIHKE
Tpyaa, o6o0meHne
3apyOEKHOTO OIBITA,
MIPOBE/ICHUS] KOHCYJIBTAIIUH C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeTMHEHUSIMHI
paboToaaTenei oTpaciu, B
KOTOPOH BOCTPEOOBaHBI
BBIITYCKHUKH B paMKax
HaIpaBJICHUS TOJATOTOBKH.

[TpodeccnonanbHbIM
cranaapt 40.011
«Crienuanuct no Hay4yHo-
HCCIIeIOBATEIBCKUM 1
OIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEP>KICHHBIN TPUKA30M
MuHucrepcTBa Tpyaa u
COLIMAIILHOM 3alUThI
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

MaTepHaoB U
H3MICIIM;

O6paboTka 1 aHaIu3
pe3yJIbTaTOB
AKCIIEPUMEHTATBLHBIX
HCCIICJOBAHHI,
dhopmynupoBaHue
BBIBOJIOB, IIOITOTOBKA
OTYCTOB U
MyOJUKAIHIA O
pe3ynbTaTax
HCCIICOBAHHI,
3aIuTa
WHTEJUICKTYaJIbHOU
COOCTBEHHOCTH;

VYyactue Bo
BHEJPEHUU
pesyasratoB HUOKP;

ITouck u ananu3
HayYHO-TEXHUUECKOH
uHpopMaluu B
o0OacTu
HHEPrOHACHIIIEHHBIX
MaTepHuaIoB U

MEXMOJIEKYIIPHOTO
B3aMOJICHCTBHS
MPUMEHHUTEIFHO K
JHEPrOHACHIIIICHHBIM
MaTepuasam;

IIK-1.5

YMeeT HCIoIb30BaTh
COBPEMEHHbIE 000pYI0BaHNE U
IpHOOPHI JIJIS TIPOBEACHHUS
HE00XOIUMBIX
AKCTIEPUMEHTAIIbHBIX
HCCIICIOBAHUIM;

I1IK-1.6

YMeeT NpUMEHSITh METO/IbI
BBIYMCINTENLHON MaTEMaTUKU
1 MAaT€MAaTHYECKOM CTATUCTUKHU
JU1s1 00pabOTKH pe3ynbTaTOB
JKCIIEPUMEHTA;

I1K-1.7

YMeeT NpUMEHITh KBAaHTOBO-
XUMUYECKHE MOIXOAbI 1
METOJIbI JUIS pacyeTa,
WHTEPIPETAILIUU 1
MpeaCKa3aHus CTPOCHUS U
CBOMCTB DHEPTOHACHIIIICHHBIX
COCJIMHEHUH;

I1K-1.8

Poccuiickoit denepanuun

ot 04.03.2014 Ne 121H,
O06001ieHHas TpyaoBast
byHKIHS

B. IIpoBenenne HayqHO-
HCCIIETIOBATENLCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK mpH
WCCIICIOBAaHUH
CaMOCTOSITEJIbHBIX TEM.

B /02.6. [Iposeaenue pabot
1Mo 00paboTKe U aHATU3Y
HayYHO-TEXHUYECKOU
nH(pOpPMaLUU U Pe3ylIbTaTOB
HUCCIIEN0OBAHNNI

(ypoBeHb KBaTM(UKAIIHN —
6).
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

HU3JICIUH C IIEIBIO
Hay4HO-IIPAKTHYECKOU
M TTIaTEHTHOM

MO IIEPKKH
MIPOBOIUMBIX
HCCIICIOBAHHH.

Bnaneer npuHuunamu
pa3paboTku
AKCTIEPUMEHTAIILHBIX METOIUK
U TIPOTPaMM JIJIsl IPOBEICHUS
HaY4YHBIX UCCJICIOBAHUI;
[TK-1.9

Bnaneer undopmarueii mo
COBPEMEHHBIM METOJIaM
Hay4YHBIX UCCIIETOBAHUM B
npenMeTHoi obnactu B Poccun
U 3a pyOexom;

[1K-1.10

Bnaneer npaktuueckumMu
HaBbIKaMU PUMEHEHUS
COBPEMEHHOTO 000PYIOBaHUS U
npuOOPOB AJIsl BBIMIOJIHEHUS
HAy4YHBIX MCCIIEIOBAHMIA;
[1K-1.11

Bnaneer meTonamu
MPUMEHEHUS COBPEMEHHBIX
CUCTEM KOMITbIOTEPHOI
MaTEeMaTHKU JJIs KOPPEKTHOTO
aHajau3a U 00pabOTKH
pe3yabTaTOB HAYYHBIX
HUCCIEOOBAHUN;

[1K-1.12

Brnageer naBbikaMu
MPUMEHEHHSI KBAHTOBO-
XUMHYECKUX METOJOB U
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn
"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

CTaHJAPTHBIX KBAHTOBO-
XUMHUYECKAX KOMITbIOTEPHBIX
IIpOrpamMM IpHU peleHNN
HCCIIEJOBATENIbCKUX 3aa4.

K- 2

Crnioco0eH u3yyartb
HAaYYHO-TEXHUYCCKYIO
nHpopmanuio,
OTEYECTBEHHBIN U
3apyOE)KHBIN OTBIT 110
TEeMaTHKe
HCCIEN0BAaHNN

[IK-2.1

3HaeT OCHOBHBLIE METO/IHI,
HCITOJIB3YIOIITUECS TIPH
MIPOBEACHUH HAYIHBIX
HCCIIEN0BaHNN
SHEPTOHACHIIEHHBIX
MaTepHaJIOB U U3JIEIINN;
I1K-2.2

3HaeT OCHOBHBIE ATaIIbI
BBITIOJIHEHHS] HAYYHO-
HCCJIEI0BATENIbCKOM pabOTHI;
I1K-2.3

3HaeT OCHOBHBIE BO3MOKHOCTH
COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHIA
JUTSl TIOCTAaHOBKH 3aj1a4, cOopa,
aHaju3a U 00pabOTKH
SKCIEPUMEHTAIBHON U
JAUTEepaTypHOU UH(OPMALIUU TIO
TEMaTHKE MCCIICTOBAHU;
I1K-2.4

YMeer ocylecTBIATh MOUCK
Hay4YHO-TEXHUYECKOM
uH(pOpPMAIIUHU TI0 TEMATHKE

AHanu3 TpeboBaHU K
po¢eCcCHOHATHHBIM
KOMITCTEHITHSIM,
MIPEIBABISEMBIM K
BBIITYCKHUKAM HaITPaBJICHUS
MOJITOTOBKH Ha PHIHKE
Tpyaa, o6o0meHne
3apyOEKHOTO OIBITA,
MIPOBE/ICHUS] KOHCYJIBTAIIUH C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeIMHEHUSIMHU
paboTtopareneit oTpaciu, B
KOTOPOH BOCTpeOOBaHBI
BBIITYCKHUKH B paMKax
HaIpaBJICHUS TOJATOTOBKH.

[TpodeccronanbHbBII
crangapt 40.011
«CrenuanucT 1o Hay4Ho-
UCCJIEIOBATEIBCKUM U
OIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam,
YTBEPKAECHHBIN MTPUKA30M
MunucrepcTBa Tpyaa u
COLMAIbHOM 3aIIUThI
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

HUCCIEN0BAaHNN B JIOKAJILHEIX U
on-line 0a3ax JaHHBIX,
Pa3TUYHBIX TTOMCKOBBIX
CHCTEMaXx;

[1IK-2.5

YwMeet npeuiarath U pemiaTh
3aJIa4d, CBSI3aHHEIE C
MIPOBEJICHIUEM HAYYHBIX
HCCIIENOBAHUI B 00J1acTH
SHEPTOHACHIIIEHHBIX
MaTepHaJIOB M U3JIETUI HA
OCHOBE aHAJIN3a HAyYHO-
TE3HUYECKOH MH(POPMAITIH;
I1K-2.6

Bnaneer coBpeMeHHOM
nH(popMaren 0 COCTOSTHUN
HCCIIEN0BaHUM B 00J1aCTH
SHEPTOHACHIIIEHHBIX
COEOUHEHNN U U3AEIIUU B
Poccuu u 3a pyoexxom;
IIK-2.7

Brnageer HaBbIkaMu U3yueHUs U
000011eHusT HHGOPMAITUH TI0
TEMAaTHKE UCCIIEIOBAHUI.

Poccuiickoint ®enepannn

ot 04.03.2014 Ne 121H,
O6001meHHas TpyaoBas
byHKIHS

B. IIpoBenenue Hay4HO-
UCCIIEZIOBATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboToK mpH
UCCIIeIOBaHUT
CaAMOCTOATCIIBHBIX TEM.

B /02.6. IIpoBenenue padot
o 00paboTKe 1 aHAIH3Y
HAayYHO-TEXHUYECKON
uH(OPMAIH U PE3yIbTaTOB
HCCIIENOBAaHAN

(ypoBeHb KBaMpuKauu — 6).

IK-3

[1K-3.1

Amnanu3 TpeboBaHU K
podeccHoHaTbHBIM

30




OcHoBaHue

3anaua npodeccuoHaNbHBIN
A . OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npod
npoheccHoHaTBEHON CTaH/apT, aHaJIU3 OIIbITA)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN
Cnocoben 3HaeT OCHOBHBIE TIpaBUia 1 KOMIICTEHIIHUSM,
MPEJCTABIISITH TpeOOBaHU 110 0(POPMIIEHHUIO MPEIBABISIEMBIM K
pe3yNbTaThl PE3yILTATOB HAYMHBIX BBIITYCKHUKAM HaIlpaBJICHUS

UCCIIEIOBaHMS B
dbopmax OTHETOB,
pedepatos,
nyOauKanui u
MyOJIMYHBIX
00CYXICHHH,
dbopmMyIpoBaTh
PaKTUIECKUE
PEKOMEHIAIINH TI0
UCTIOJIb30BaHUIO

Pe3yNbTaTOB HAYYHBIX

HCCIIEI0BAHNN

HCCIICIOBAHNH;

IK-3.2

YmeeT opopMIIATh pe3yabTaThl
HAy4YHBIX HCCJICI0OBAHUN B BUJIC
pedepaToB, 0oTUETOB,
nyoIuKanuii ¢ y4éTom
tpeboBanuii OCToB, a Takxke
CHelHalbHbIX TpeOOBaHUI
Poccuiickux u 3apyOeKHBIX
HAyYHO-TEXHUYECKUX U3aHMUI;
[1K-3.3

YMmeer popmynupoBath
BBIBO/IbI, IPAKTUYECKHE
PEKOMEH/IAIlUU TI0 pe3ysibTaTaM
HAy4YHBIX MCCIIEIOBAHMIA;
[1K-3.4

Brnaneer npaktuueckumu
HABbIKaMU U3JI0KEHHS
pe3yabTaTOB HCCIEAOBAHUN B
BUJE pedeparos, OTUETOB,
nyONUKaIWi, MpeICcTaBICHUS
ux B popme myOIMIHBIX
TUCKYCCU U JOKJIAJIOB.

MOJITOTOBKH Ha PHIHKE
Tpyaa, 06o0meHne
3apyOEKHOTO OIIBITA,
MIPOBEICHUS KOHCYJIbTAITUH C
BEIyITUMHU padOTOAATEIISAMH,
00BbeTMHEHUSIMHU
paboTonaTeneil oTpaciu, B
KOTOPOH BOCTPeOOBaHBI
BBIITYCKHUKH B paMKax
HaIpaBJICHUS TOATOTOBKH.

[TpodeccronanbHbBII
crangapt 40.011
«CrenuanucT o Hay4HO-
HCCIIEJOBATEIBCKUM U
OIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam,
YTBEPKAECHHBIN TPUKA30M
MunucrepcTBa Tpyaa u
COLMAIbHOM 3aIUThI
Poccuiickoit @enepanun
o1 04.03.2014 Ne 121#H,
O0600611eHHas Tpy10Bas
GbyHKIHS

B. [IpoBenenue HayyHo-
HCCIIEIOBATENBCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
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OcHoBaHue

3anaua npodeccuoHaNbHBIN

A . OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npocp

npoheccHoHaTBEHON CTaH/apT, aHaJIU3 OIIbITA)

3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN

pa3paboToK mpu
UCCIIeZIOBaHUT

CaMOCTOSITETIbHBIX TEM.
B /02.6. IIpoBenenue pador
1o 00paboTKe U aHATIU3Y
HAy4YHO-TEXHUYECKOU
uH(OPMAIH U PE3YIbTATOB

HCCIIENOBAaHAN

(ypoBeHb KBaMduKanuu — 6).
ICK-1.1 [ICK-1.1.1 ITpodeccronanbHbIi
I'0TOB CHHTE3MPOBATh U | 3HAET OCHOBHBLIE METOIbI cragapt 40.011

HCCIIEeI0BaTh (PU3HUKO-
XUMHYECKUE,
B3pbIBUATHIE CBOMCTBA
WHAUBUAYAJIbHBIX U
CMECEBBIX B3PBIBUATHIX
MaTepUajoB

MOJTYYCHHS B3PBIBUATHIX
MaTepHUaIOB Pa3IMYHBIX
KJIACCOB U TPEOOBAHMS K
HCXOJTHBIM TIPOTyKTaM;
IICK-1.1.2

3HaeT TEOPETUYCCKHUE OCHOBBI U
MeXaHHU3MbI OCHOBHBIX
XUMHUYECKUX PEAKIUH,
MPUMEHSEMBIX JIJISl CHHTE3a
DHEOTOHACHIIIEHHBIX
COCIUHEHHH;

I1CK-1.1.3

3HaeT COBPEMEHHBIC METO/IbI
HCCIIeI0BaHus, pacuera u
MIPOTHO3UPOBAHUS (DU3UKO-
XUMHYECKUX, B3PHIBUATHIX U
JIPYTUX CTEIMATBHBIX CBOMCTB
WHAVBUAYAIbHBIX U CMECEBBIX
B3pPBIBYATHIX MAaTEPHUATIOB;

«CrenuanucT 1o Hay4HO-
HCCIIEI0BATENbCKUM H
OIBITHO-KOHCTPYKTOPCKHM
pa3paboTkam,
YTBEPKICHHBINA MPUKA30M
MuHucTepcTBa Tpyaa u
COLIMAJIBHOM 3aIUTHI
Poccniickoit @enepanyn
or 04.03.2014 Ne 121n,
O06001eHHas TpyoBas
GbyHKIHS

B. [IpoBenenue Hay4HO-
HCCIIEIOBATENbCKUX U
OITBITHO-KOHCTPYKTOPCKHX
pazpaboToK Npu
UCCIIEIOBaHUU
CaMOCTOSITEIIbHBIX TEM.

B /02.6. [TpoBenenue padbot
110 00pabOTKe U aHAIHU3Y
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

IICK-1.1.4

YMeer NporHo3upoBaTh
MEPCIEKTUBHBIC TYTH CHHTE3a
SHEPTOHACHIIIEHHBIX
COEeQUHEHNHN C 3aIaHHBIMU
CBOMCTBaMU,

[1CK-1.1.5

YMeeT o1leHnBaTh XUMUYECKHE
Y DHEPreTUYECKUE CBOMCTBA
HOBBIX SHEPTOHACHITIICHHBIX
MaTepuaios;

[1CK-1.1.6

YMeeT sKcnepruMEeHTAIbHO
OIPENENsATh OCHOBHBIE
busndeckue, GU3NKO-
XUMUYECKNE U B3PbIBUATHIE
XapaKTEePUCTUKU
SHEPTrOHACHIIIEHHBIX
COEAMHEHUH, IPOBOAUTH UX
aHaJIN3 XMMUYECKUMHU U
(U3UKO-XUMUYECKUMHU
METOJaMu;

[1CK-1.1.7

Buageer npaktuyeckumu
HaBbIKAMU MOJYyYEHUS
WHJIUBUIyaJIbHBIX U CMECEBBIX
B3PBIBUATHIX MATEPUAJIOB B
71a00PaTOPHBIX YCIOBUSX;
[1CK-1.1.8

HAy4YHO-TEXHUYECKOU
uHGOPMaIH U PE3yIbTaTOB
UCCIIEI0OBAHUN

(ypoBeHb kBanubukanuu — 6).
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OcHoBaHue

3anava . OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npodeccnonanpubili
npoheccHoHaTBEHON CTaHJAPT, AaHAIN3 OIBITA)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN
Biraneer HaBbikamMu
AKCTIEPUMEHTATBHOIN pabOTHI 10
HCCIIeI0BaHUIO (PU3UKO-
XUMHYECKHX, B3PBIBUATHIX
CBOWCTB MHIUBUAYAIHHBIX U
CMECEBBIX B3PBIBUATHIX
MaTEepHAJIOB.
MCK-1.2 [1CK-1.2.1 [TpodeccronanbHbIit
Cnocoben 3HaeT OCHOBHBIE METO/IbI, cranzapr 40.011
pa3pabaTbIBaTh UCTIOJIE3YIOIIUECS TIPU «CrenuanmcT mo Hay4HO-
METOJIUKHU U MPOBEJCHHH HCCIIeJ0BaHNH HCCIIEIOBATEIBCKUM U
HpOTPaMMBbI UHIUBUIYAJIbHBIX X CMECEBLIX | oipITHO-KOHCTPYKTOPCKHM
NpoBeeHus B3PBIBYATBIX MAaTEPHATIOB, HX pazpaboTkam»,
HcclIe0BaHMH MCTIBITaHMH, YTBEPIKICHHBIH MPHKA30M

WHIUBHTyJIbHBIX 1
CMECEBBIX B3PBIBUATBIX
MaTepuaioB, UX
HCIIBITAHUH

I[ICK-1.2.2

3HaeT KOJIMYECTBEHHYIO
TEOPHUIO0 BOSHUKHOBEHHUS U
pa3BUTHSA
CcaMOoPacIpOCTPAHSIIONIIUXCS
(U3UKO-XUMHUYECKUX
MIPOIIECCOB TOPEHHS 1
JIETOHAIUH, TIEPEX0/1a TOPCHHS
B JI€TOHAIIHIO;

I[ICK-1.2.3

3HaeT GU3HYECKUE OCHOBBI
B3pbIBa B Cpelax C pa3IUYHbIMU
(bU3NKO-MEXaHUYECKUMU
XapaKTepUCTUKAMU;

[1CK-1.2.4

MuHHUCTEepCTBA TPyIa U
COLMAIBLHOM 3aIUThI
Poccuiickoit denepanuu
o1 04.03.2014 Ne 121H,
O06o0meHHas Tpy10Bas
byHKIMS

B. [IpoBenenue HayuHo-
HCCJICI0BATEIbCKUX H
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboToOK MpH
HCCIICIOBAHU U
CaMOCTOSITCIIbHBIX TEM.

B /02.6. [IpoBenenue padot
1o 00pabOTKe U aHAIHU3Y
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

3HaeT COBPEMEHHBIE
MIPEICTABJICHHS O METOaX
pacdeTa ¥ CO31aHHs HOBBIX
COE€IUHEHNN U COCTABOB C
3a/IaHHBIMH (PUBUKO-
XHUMHWYECKUMH, B3PhIBYATHIMH,
MEXaHUYECKUMHU U JIPYTUMHU
CIIeIMAJIbHEIMM CBOMCTBAMHU;
I1CK-1.2.5

3HaeT NPUHIMIIBI To00pa
KOMIIOHEHTOB Y 3aBUCHMOCTE
Ba)KHEHUIIIX CBOMCTB
SHEPTOEMKHX CMECEBBIX
MaTepHuaaoB OT MIPUPOILI U
COOTHOIIIEHUS] KOMIIOHEHTOB,
MJIOTHOCTH U CTPYKTYPBI
3apsjia, OT BHEIIHUX YCIOBUI;
IICK-1.2.6

YMeeT TeopeTuyecku
pacCUHMTHIBATh U
AKCIIEPUMEHTAIBHO OTIPEICTISATh
TEPMOJMHAMUYCCKUE U
B3PBIBUATHIC XapaKTEPUCTUKU
SHEPTOHACHIIICHHBIX
MaTepHuasoB;

I1CK-1.2.7

YMeer npeuiarate U pemarhb
3aJla4d, CBSI3aHHBIC C
IIPOBEJACHUEM MCCIIEIOBAHUN

Hay4YHO-TEXHUYECKOMN
MH(pOpPMAaLIUU U Pe3yJIbTaTOB
HCCIIEeN0BaHNN

(ypoBeHb KBATH(UKAIINHT —

6).
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

WHJIUBUTyAJIbHBIX U CMECEBBIX
B3PBIBUATHIX MAaTEPUAIIOB, UX
HCIIBITAHHI,

IICK-1.2.8

YMeer NporHo3upoBaTh
B3PBIBUATHIE CBOMCTBA
SHEPTOHACHIIIEHHBIX
MaTepuaioB Ha OCHOBE UX
(U3UKO-XUMHIECKUX
XapaKTEPUCTHK;

[1CK-1.2.9

Bnaneer meTonukamu pacuera
Y DKCIIEPUMEHTAIILHOTO
OIIpENETEHUS B3PbIBUATHIX
XapaKTEPUCTHUK U CIIEHHUATIBHBIX
CBOWCTB 3HEPrOHACHIIIEHHBIX
MaTepHualoB U U3ACIINN;
[1CK-1.2.10

Bnaneer HaBbikaMu
9KCIIEPUMEHTAJIbHOM paboThI MO
HCCJIEI0BAHUIO
SHEPTrOHACHIIIEHHBIX
COCIUHEHHH;

I[ICK-1.2.11

Bnaneer ocHOBHBIMU
3KCIIEPUMEHTAIbHBIMU
METOJaMU CUHTE3a, aHaJIn3a
SHEPTOHACHIIIEHHBIX
COCAMHEHU M, KOMIUIEKCHOTO
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OcHoBanue
3anaya poQecCHOHAIbHBIN
. OOBexT uim 061acTb Konu Kon n naumenoBanue (npod
npoheccHoHaTBEHON CTaH/apT, aHaJIU3 OIIbITA)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN
UCCIIEIOBaHUS UX (QU3HUKO-
XMUMHUYECKHUX U B3pPbIBUATHIX
CBOWCTB.
Tun 3axa4 npoecCHOHAIBLHOM 1eATEJIbHOCTH: TEXHOJIOTHYEeCKHH
Opraauzanus TexHomornueckue IK-4 [1K-4.1 Amnanus TpedoBaHM K
3¢ deKTUBHOIO U npouieccel nosydeHus: | CrocoGeH oCyIecTBIATh 3HaeT OCHOBHBIE OCOOEHHOCTH npodeccunoHaIbHBIM
0€30I1aCHOTO BEIECHUSI IHEPTOHACHIIIECHHBIX TEXHOJIOTMUECKUN OPOCKTHUPOBAHMS IIPCIATIPUATHH | KOMIIETEHIIUAM,
TEXHOJIOTHYECKUX MAaTEpPHUAIIOB U Nponecc B cOOTBETCTBUU | 110 TIPOU3BOLCTBY MPENBSBISIEMBIM K
MIPOIIECCOB TIOTYUCHHST | U3ICIUH; c perIaMeHToM u | SHCPrOHACKHINCHHBIX BBIITYCKHUKAM HaIPaBJICHUS
SHEPTrOHACBHILEHHBIX | METOJBI U NPHOOPH | MCIIOJIB30BaTh MaTepHasos, TIOTOTOBKY HA PHIHKE
MaTepuaioB U JUISI UICCIIEIOBAHNS U | TEXHUYECKHE  CPENICTBA 3HK'4'2 Tpyaa, 06001IeHne
W3/1eni; OLICHKH JUTSL KOHTPOJIA ero | SHACT OCHOBHBIC STATIBI 3apy0eKHOTO OIbITA,
BHEJIPEHUSI HAyYHBIX .
BBITIOJTHEHUE 3¢ deKTUBHOCTH U OCHOBHBIX IapaMeTpoB, MIPOBEACHMS KOHCYIbTALlUN C
9 pa3paboTOK B MPOU3BOJCTBO;
WHKEHEPHBIX MPAaKTUYECKOU HOPM  BBIPaOOTKH U 1K-4.3 BEIyLIIMMU paboTOAATESIMH,
pacyeTos, MIPUTOTHOCTH TEXHOJIOTMYECKUX ' 00BbeMHEHUSIMU
5 3HaeT NPUHLMIIBI COCTABICHUS 5 .
o0ecreunBaroIux SHEPrOHACHIIIEHHBIX | HOPMAaTHUBOB TEXHHUeCKOTo 3a1aHHs Ha paborojaresei %Tpacnn, B
MIPOBEACHUE MaTEpHAIIOB 1 PacxozoBatus  CBIPBA, | ynoexrpposanue ombrTHOM wim | KOTOPOH BOCTpEOOBaHDI
CYILLECTBYIOLLETO W3/eIni; OHEPreTUYECKUX  3ATPAT, | myyioTHOM yCTAHOBKH, cocTap | BBUIYCKHHKH B paMKax
TEXHOJIOTUYECKOTO obopynoBaHue Ais CBOJCTB CBIPBSI M TOTOBOH | yexoHbIX TAHHBIX JUIS HaIlpaBJI€HUs TOATOTOBKH.
nponecca nin IIpOU3BOACTBA U IMPOAYKIIUH, MPOECKTUPOBAHMUS, I .
BHECEHHUS B HETO nepepaboTKu o0ecrieuenne [K-4.4 P0¢)€CCH4051SJ;IIHHH
" crangapt 40.
HE0OXO0TUMBIX SHEPrOHACHIIIEHHBIX | TpeOOBaHUI 10 | 3HaeT MPUHIIMIIEI BEIOOpa slap
. i «Crienuanuct 1o Hay4Ho-
HOTOTHEHUH A MaTepHAIoB 1 CTaHJapTU3aLUU, CXEMBbI IPOU3BO/ICTBA; HCCIICIOBATENBCKAM I
U3MEHEHU; U3JIEIHH. cepTH(HKaILNH, [1K-4.5 ONBITHO-KOHCTPYKTOPCKHUM
pa3paboTka 3KOHOMHYECKOU 3HaeT METO/Ibl COCTABJICHUS paspaboTKam»,
MepOHpI/IHTI/Iﬁ 3 00) TCIJIOBOTO U MaTE€pUAJIbHOT'O YTBep)K,Z[CHHBIfI IIpUKa3oM
MunHcTEpCTBa Tpya U
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OcHoBaHue

3anaua npodeccuoHaNbHBIN
A . OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npocp

podeccHoHaAIBHOMI CTaHJAApPT, AHAJIN3 OIIBITA)

3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN

00ecreyeHnIo 3ppexTBHOCTU OanaHca, pacuera COLIMAJIBHOM 3aIHThI
TpeGyeMOro KauecTBa KA4ECTBY MPOTyKIUH MaccoOOMEHHBIX aIlliapaToB Poccuiickoii deneparuu
IMpOAYKIIUH, JUTS SKCTPAKLIHUU U IIPOLECCOB ot 04.03.2014 Ne 121H,

KOHTPOJTIO Ha/T UX
BBITIOJIHEHHEM, T10
MPEAYPEXICHUIO U
YCTPaHEHHIO CITy4aeB
HapyIeHus
TEXHOJIOTHYECKOTO
peryiaMenTa;
opraHu3arus u
y4acTHe B
HCITBITAHUSX TOTOBOM
IPOIYyKIHH;
KOHTPOJIb HaJl
COOIIOIEHUEM
TEXHOJIOTHYECKOM
JTUCITUTIIMHBI, pa3oop
CITyJacB ee
HapYIICHUs U aHAJTIN3
BBI3BIBAIOIINX UX
MIPUYHH;
MMOATrOTOBKA U
KOPPEKTUPOBKA
TEXHOJIOTMYECKOM
JOKYMEHTAIUU;
ydacTue B
MIPOBEJCHUU ONBITHBIX

CYIIKH,
I1K-4.6

3HaeT 3aKOHOJATEINIbHYIO,
OpraHU3aIMOHHYIO, HAYYHYIO
U TEXHUIECKYIO OCHOBBI
oOecrieueHnst e JUHCTBA
WU3MEPEHUH, CTAHIaPTU3ALNH U
MOJATBEP)KIEHUSI COOTBETCTBUS,
0COOEHHOCTH JIEATEIILHOCTH
opraHuzaiuii B 00JacTu
TEXHUYECKOTO PEryIHpOBaHUs
U YIIPaBJICHUS KAYECTBOM;
[1K-4.7

3HaeT OCHOBHBIE CXEMBbI
cepTudUKAIIT 1
nekinapupoBanus B PO u 3a
pyoexomM;

[1K-4.8

YMeeT ucnonb30BaTh
MOJIy4YeHHbIC 3HAHUS JUIS
pelleHrs KOHKPETHBIX 3a/1a4
PU MPOESKTHPOBAHUH
MIPOU3BOJICTBA
SHEPTOHACHIIIEHHBIX
MaTepuasos;

O6001mmeHHast TpyoBas
byHKIHS

B. [IpoBenenue HaydHO-
UCCIIEIOBATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboToK mpH
UCCIIeIOBaHUT
CaAMOCTOATCIIBHBIX TEM.

B /02.6. IIpoBenenue padot
o 00paboTKe 1 aHAIH3Y
HAayYHO-TEXHUYECKON
UH(OPMAITIH U PE3yIIbTATOB
HCCIIENOBAaHAN

(ypoBeHb KkBaHpuKanuu — 6).
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpodeccuoHambHbIN

CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

paboT 1O BHEJIPEHUIO
HOBBIX PELENTYD,
METOJIK, OCBOCHHUIO
HOBBIX CTaHJIAPTOB,
HOBBIX IPUOOPOB;
aHaJIN3 PacXxo/a ChIPhs
W MaTepHaloB,
pa3zpaboTka
MEpPONPUATHH 110 UX
SKOHOMHH U
AHEPTOCOEPEIKCHHIO;
y4acTue B pa3paboTke
MEPOTPUATHH TTIO
CHIDKEHHIO
aBApUITHOCTH,
TpaBMaTU3Ma U
npodeccruoHaIbHON
3a00J1€Ba€MOCTH, I10
MEXaHU3aIH U
aBTOMAaTHU3AIUH
MIPOLIECCOB.

IK-4.9

YMeeT mpUMEHSTh METOIbI
KOHTPOJIS M YIIPABJICHUS
Ka4eCTBOM IPOTYKIIHH U
IIPOM3BOJICTBEHHOTO TTpoIiecca
MPETPHUSITHS, aHATH3UPOBATH
JTAaHHBIC O Ka4eCTBe
POYKLIAN;

[1K-4.10

YMeer ncnonb3oBaTh
TEXHUYECKUE CPEACTBA JIIs
WU3MEPEHUsT OCHOBHBIX
napamMeTpoB
TEXHOJIOTUIECKOTO TpoIiecca,
CBOWCTB CBIPbSI U TIPOJIYKIINH;
[1K-4.11

YMeeT OLIEHUTh BETHYUHY
9HEPro3arpar KOHKPETHOTO
TEXHOJIOTUYECKOTO TpoIiecca,
€ro 3KOHOMUYECKYIO

3¢ pEeKTUBHOCTD;

[1K-4.12

Bnaneer HaBbikam# 110
MOJITOTOBKE MCXOJIHBIX JIAHHBIX
VIS IPOCKTHUPOBAHUS,
COCTAaBIIEHUIO MaTepUaTHHOTO
U TerioBoro OanaHca, BEIOOpY
TEXHOJOTUYECKOU CXEMBbI

39




3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu
"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

MIPOU3BOJICTBA
SHEPTOHACHIIIEHHBIX
MaTepHuasosB;

I1K-4.13

Bmageer HaBpIKaMu
HCITOJIb30BaHUSI OCHOBHBIX
WHCTPYMEHTOB M MPABIII
TEXHUYECKOTO PETYIUPOBAHUS
U yIPaBJICHUS Ka4eCTBOM;
I1IK-4.14

Bnaneetr HaBbIKaMU
HCITOJIh30BaHUSI HOPMATHUBHBIX
JIOKYMEHTOB TIO Ka4€CTBY,
CTaHJapTHU3AIUN U
cepTudUKAIMHI TPOTYKTOB U
W3JICITH;

I1K-4.15

Bnaneer xoMIuiekcHOM
METOIUKOH OILIEHKH CTEIIEHU
COBEPILICHCTBA YHEPTO-
XHMHUKO-TE€XHOJIOTNYECKOH
CHUCTEMBI C TOYKU 3PCHHS
SHEPTOTEXHOJIOTHH, KOJOTUH
1 SKOHOMHUKH.

ITK-5

crocoOeH MpOoBEPSITH
TEXHHYECKOE COCTOSIHUE
000pynoBaHuUs,

IK-5.1

3HaeT KOHCTPYKLUH, THUITAXH U
KpUTEpHUH PabOTOCIIOCOOHOCTH
TEXHOJIOTUYECKOTO

Amnanmu3 TpeOoBaHu K
npodeccuoHanTbHBIM
KOMIICTCHITHSIM,
NPEIbSBIISIEMBIM K
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OcHoBaHue
3agava npodecCuoHaIbHbIN
A . OOBeKT Min 00J1acTh Kon n Kon n HaumeHOBaHUe (po¢
npodeccnoHaIBHO N CTaHJapT, aHAJIU3 OIIbITA)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN
OpPraHU30BBIBATH €TO 000pyI0BaHMUsI, arPEraToB BBIITYCKHUKAM HaIpaBICHUS
HpO(i)I/[J'[aKTI/ILIeCKI/Ie XUMHYISCKOM TCXHOJIOTHH, IIOATOTOBKY Ha PBIHKE
OCMOTpPBI U TCKYILIUU Tpyna, 000011eHIE
PEMONT, T'OTOB K 13_[K'5'2 3apy0eXHOr0 OIbITA,
BOS— coBMeeTHOf paboTel 1 Merozs: | "POPCICHIA KORCY Tl ¢
3IéCHHyaTaHI/II/I HOBOT'O pacueTa JIeTaJP;eﬁ oD a BeJTYIIHME PAGOTOIATESIMH,
000pyI0BaHUS
MaIITMH ¥ anmnapaToB 06T’eHHHeHHMfH
XMMHYECKON TEXHOJIOTHN; paboToaresieit oTpaciu, B
K-5.3 KOTOPOU BOCTPeOOBAHBI
3HaeT THMOBBIC MPOIIECCHI BBIITYCKHUKH B paMKax
XUMHYECKON TEXHOJIOTHH, HaIpaBJIE€HUS MOJTOTOBKH.
COOTBETCTBYIOLIME annapaThl U
METOJIbI UX pacyera; [TpodeccronanbHbII
[IK-5.4 craugapt 40.011
3HaeT METOIUKH pacuera «CrienualicT 1o HayqHo-
TeXHOIOIMIECKOro HCCIICI0BATEIbLCKUM H
0BOpY/IOBAHMS,; OIBITHO-KOHCTPYKTOPCKUM
[IK-5 5 ’ paspaboTKam»,
' YTBEPKICHHBIA MPUKA30M
3HaeT HayuHylo 5 MunucTepcTBa Tpyaa u
TCOPCTHICCKYIO Dasy COLIMAILHOMN 3aLINUTHI
TEIJIOTEXHHUKH, OCHOBHBIC Poccuiickoit Pexepauuu
MOCTYJIaThl U ot 04.03.2014 Ne 1214,
¢byHIaMeHTallbHbIE 3aKOHBI O0o0meHHas TpyaoBas
NPUKIAAHON TepMOAMHAMMKY; | QyHKIHUS
[IK-5.6 B. [IpoBeneHune HaydHO-
YMeeT paccuuThIBaTh HCCIENOBATEILCKUX U
MapaMeTpsl TerIo - i OIBITHO-KOHCTPYKTOPCKHUX
a3pabOTOK IpH
Macco0OMEHHOTO pasp P
OopynoBaHMs, IOAOUPATH Hecacobatiu
000pYya » HOZTONP CaMOCTOSTEIbHEBIX TEM.
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

CTaHJapTHOE 000pyI0BaHUE,
HCIIOJIb3yEMO€E B XUMHUYECKOMN
MIPOMBIIIICHHOCTH;

[K-5.7

YMeeT Npou3BOIUTE PacueThl
110 OCHOBHBIM KPUTEPHUSIM
paboTocrmocoOHOCTH 1
KOHCTPYUPOBAHHUS
000pyIOBaHUS U AITapaTOB
XUMHYECKON TEXHOJIOTHH C
Y4E€TOM MPOU3BOACTBEHHOM
TEXHOJIOTMH U IKCILTyaTal1u;
[1K-5.8

YMeeT OLeHUTh BETMYUHY
3HEPro3aTpaTr KOHKPETHOIO
WHXEHEPHOTO 000pYIOBaHMUs,
MPOBOAUTD YriyOIEHHBII
aHaJIU3 pexuMa paboThl
TEIJIOTEXHUYECKOTO
000py/I0BaHUs HA TIPEIMET
HaubOoJiee 3 PeKTUBHOTO
SHEPromnoTpeOIeHUS;

[1K-5.9

Brnaneer metogonoruei
pacueTa OCHOBHBIX
napameTpoB
TUAPOMEXaHUYECKUX,
TEIUIOBBIX U MACCOOOMEHHBIX
MIPOLIECCOB, OCHOBAMHU

B /02.6. IIpoBenenue padbor
1o 00paboTKe U aHATU3Y
HAy4YHO-TEXHUYECKOU
uHGOPMAIUH U PE3YIbTATOB
UCCIIEI0OBAHUN

(ypoBeHb kBanHupuKauu — 6).
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OcHoBaHue

3anava . OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npodeccnonanpubili
npoheccHoHaTBEHON CTaHJAPT, AaHAIN3 OIBITA)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN
IPAaBUWJIBHOTO TO00PA TEIUIO U
MaccoOOMEHHOTO
000pyTI0BaHMUS;
ITK-5.10
Bnaneer oCHOBHBIMU
METOJJAMH pacdeTa, HaBbIKaMH
KOHCTPYHPOBAHHUS U
POEKTHPOBAHUS aNIapaToB U
000pyTOBaHMS] XUMHYECKOU
TEXHOJIOTHH.
[TK-6 [1K-6.1 AnHanu3 TpeOOBaHMH K
Cnoco0eH noOuBaTbcs 3HAeT METOJUKH U aJITOPUTMBI | po(heCCHOHATBLHBIM
cOOII0IEHUST HOPM OIICHKHM IIOXKapo U KOMIIECTCHIIHUSM,
OXpaHbl TPy, MPABUI B3pBIBOOTIACHOCTH MPEIBSABISIEMBIM K
TEXHUKHU Oe3omacHocTh, | IPOU3BOICTBA, BBIITYCKHUKAM HaIlpaBJICHUS
MIPOU3BOJICTBEHHON [1K-6.2 MOJATOTOBKU Ha PHIHKE

3HaeT OCHOBHEIE
OpraHu3aIMOHHbBIC U
TEXHUYECKHE MOMEHTEI
obecrieueHruss HOPM OXPaHbl
TpyZAa, MPOU3BOICTBEHHOI
CaHWUTApPHUH, TEXHOJIOTUICCKON
0€3011aCHOCTH MPOU3BOJICTBA

CaHUTAPUH U TIOXKAPHOI
0€3011aCHOCTH Ha
paboueM MecTte

Tpyna, 060o0meHne
3apy0eKHOTO OIIBITA,
MIPOBEJICHUS KOHCYJIbTAIIUI C
BEAYIIUMHU pabOTOATEIISIMH,
00BbEeIMHEHUSIMU
paboTomaTeneii oTpaciu, B
KOTOPO# BOCTpeOOBaHBI

SHEProcoAep KaIINX
MAaTepHaoB U W3 1EHil; BBIITYCKHUKH B PaMKax
[IK-6.3 HaIIpaBJIEHUS ITIOATOTOBKH.
3HaeT METOIUKH OIIEHKU o .
OITACHOCTH MPOIYKTOB U podeccroHabHbI

] crangapt 40.011
I'py30B,

«CnenuanicT mo Hay4Ho-
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn
"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

I1K-6.4

YMeer onpenensrtsb
KaTErOpUITHOCTh OMTACHOCTH
IIPOM3BOJICTBEHHOIO IIpoliecca,
KJIACC OTTACHOCTH OCHOBHBIX U
MPOMEXKYTOUHBIX MPOYKTOB;
[TK-6.5

VYMeeT o1eHUBAaTh
SHEPTETUYECKHUI SKBUBAJICHT
aBapHH 1o Macurabam
pa3pyLICHUH;

[1K-6.6

Bnaneer meTonamu
BBIYMCIICHHS S3HEPTE€TUYECKOTO
SKBUBAJICHTA aBAPUH;
METOJaMU OLICHKU
BEPOSITHOCTH MOPAKEHUS;
[1K-6.7

Bnaneer anroputmMoMm pacuera
BO3MOJKHBIX pa3pyLLICHUN U
30H MOPAXKEHUS PA3TMUHBIMU
nopaxaromumu hakropamu
IIPU aBapusiX U B3pbIBax.

HCCIIe/I0BATENIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam,
YTBEPKICHHBIN TPUKA30M
MunucrepcTBa Tpyna u
COLMAIbHOM 3aIIUTHI
Poccuiickon ®@enepanun

ot 04.03.2014 Ne 121w,
O6001mmenHas TpyaoBas
byHKIHS

B. [IpoBenenne HaydHO-
UCCIIeI0BATENbCKUX U
OITBITHO-KOHCTPYKTOPCKHX
pa3paboToK mpH
MCCIICIOBAaHUN
CaMOCTOSITETIbHBIX TEM.

B /02.6. IIpoBenenue padot
1o 00paboTKe 1 aHAIH3y
HAayYHO-TEXHUYECKON
UH(OPMAIH U PE3YIbTATOB
HCCIIENOBAaHAN

(ypoBeHb KBaHpuKanuu — 6).

IICK-1.3

Cnoco0OeH mpUMEeHATh
3HAHUS [0 XUMUU U
TEXHOJIOTUH
WHAUBUAYAIbHBIX U
CMECEBBIX B3PbIBUATBIX

IICK-1.3.1

3HaeT OCHOBHBIC CBOMCTBA,
METOJIbI TEXHOJOTHUYSCKHUE
MPOLIECCHI MTOTYYECHHS
WHAVBUAYAIbHBIX U CMECEBBIX

AHanu3 TpeboBaHUM K
npodeccuoHanTbHBIM
KOMIIETEHITHSIM,
MPEIbSIBISIEMBIM K
BBINTYCKHUKAM HaIlpaBJICHUS
MOJTOTOBKU Ha PHIHKE
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu
"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

MaTepHaIoB M UX
OTJICIIbHBIX
KOMIIOHEHTOB JIJISI
YIPaBJICHUS
TEXHOJIOTHYECKUM
MPOIIECCOM,
MMPOTHO3UPOBAHUS U
peryaupoBaHus
OCHOBHEBIX
AKCIUTyaTaI[MOHHBIX
CBOMCTB, ITOCTAHOBKH
3a/1a4 110 MCCIICTOBAHUIO
Y TIPOCKTUPOBAHUIO
TEXHOJIOTHMH HOBBIX
B3PBIBUATHIX MAaTEPUAIIOB
U U3IeIni

B3PbIBYATBIX MAaTCPHUAJIOB
PA3IMYHBIX KJIACCOB;

I1CK-1.3.2

3HAEeT OCHOBHBIE TTPUHITUTIBI
BbIOOpA HOBBIX
SHEPTOHACHIIIEHHBIX
COEQUHEHNN U CO3MaHUS
TEXHOJOTUYECKHUX MPOIIECCOB
WX MPOU3BOJICTBA;
[1CK-1.3.3

3HAET TEOPETUUECKUE OCHOBBI
IIPOLIECCOB HUTPOBAHHUS —
MEXaHU3M, KHHETUKY 1
TEPMOJANHAMUKY;

[1CK-1.3.4

3HaeT annapaTrypHoe
odopMIIEHHE TPOLIECCOB
MOJTY4YECHHS
SHEPTrOHACHIIIEHHBIX
MaTepHuaioB pPa3InYHbIX
KJIACCOB;

[1CK-1.3.5

3HaeT TEOPETUYECKUE OCHOBBI
IIPOLIECCOB MOTYYEHUS
MCXOJIHBIX MPOAYKTOB JIJIs
MIPOU3BOJICTBA

Tpyaa, 06o0meHne
3apyO€KHOTO OIbITA,
MPOBEJICHUS KOHCYJIbTAIIUH C
BEIyIIUMH padOTOAATEIISIMH,
00beTMHEHUSIMU
paboToaaTenei oTpaciu, B
KOTOpOi1 BocTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIPaBJICHUS TIOJITOTOBKH.

[TpodeccrnonanbHbII
craugapt 40.011
«CrenuanucT o Hay4HO-
HCCIIE/I0BATEIbCKUM H
OIBITHO-KOHCTPYKTOPCKHM
pa3paboTkam,
YTBEPKICHHBIA MPUKA30M
MuHucTepcTBa Tpyaa v
COLIMAJIBHOM 3aIUTHI
Poccuiickoint @enepanun
or 04.03.2014 Ne 121n,
O0o01meHHas TpyaoBas
GbyHKIHS

B. [IpoBenenue Hay4HO-
HCCIIEIOBATENbCKUX U
OITBITHO-KOHCTPYKTOPCKHX
pazpaboToK Mpu
UCCIIEIOBaHUU
CaMOCTOSITETIbHBIX TEM.

B /02.6. [TpoBenenue padbot
110 00pabOTKe U aHAIHU3Y
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Konu

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

JHEPrOHACHIIIICHHBIX
MaTepHaloB;

IICK-1.3.6

YMeer CHHTE3UupOBaTh
OCHOBHBIE SHEPTrOHACHITIICHHBIE
MaTepHUAIIBI Pa3IMIHBIX
KJIaCCOB;

[1CK-1.3.7

YMeeT BBIMOIHITH PacUeThI
KHUCJIOTHBIX CMECEH, OCHOBHBIX
apaMeTpPOB TEXHOJOTHYECKUX
MIPOLIECCOB MOTYYEHUS
HUTPOCOCTUHECHUI;

[1CK-1.3.8

VYMeeT uccaenoBath OCHOBHBIE
CBOMCTBA U MPOTHO3UPOBATH
NOTEHLUaIbHbIE 00IacTH
MPUMEHEHHUS HOBBIX
B3pPbIBYATHIX MAaTEPUAJIOB
pa3IMYHBIX KJIACCOB;
[1CK-1.3.9

YMeeT aHanmu3upoOBaTh
nHpopMaIro 00 IHEProOeMKHUX
CMECEBBIX MaTepuaax,
OTIPENIeNATh UX 00IacTh
MPUMEHEHHS B 3aBUCIMOCTH
OT COCTaBa, a TaKXke
npeJyIaraTh peuenTyphbl

HAy4YHO-TEXHUYECKOU
uHGOPMAIUH U PE3YIbTATOB
UCCIIEIOBAHUI

(ypoBeHb kBanubukanuu — 6).
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Kona n HaumenoBanue

nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

COCTaBOB ISl ONPEACIIEHHOMN

00J1aCTH IPUMEHEHMUS;

I1CK-1.3.10

YMeeTr NporHO3upOBaTh ITyTH

COBEPIIICHCTBOBAHHUS
JHEPTOEMKHX CMECEBBIX
MaTEepHaJIOB B IUIaHE

s dexTuBHOCTH,
9KOHOMUYHOCTH U
0€30I1aCHOCTH 10

KOMITOHEHTHOM 0a3e, COCTaBy,

CTPYKTYpPE, TEXHOJIOTUSIM
MOJTY4YEHUS], CHAPSHKEHUS,
IIPUMEHEHNS;
[1CK-1.3.11

YMeer nporHo3upoBaTh
NEePCIEKTUBHBIE ITYTH
pPa3BUTUS TEXHOJIOTUU
MPOLIECCOB MOJTYyYEHUS
MCXOJIHBIX MPOAYKTOB JIJIs
MIPOU3BO/ICTBA
SHEPTrOHACHIIIEHHBIX
MaTepUasos;
[ICK-1.3.12

Bnaneer coBpeMeHHOM
uHpopManuen 1o
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OcHoBaHue

1po @egiﬁizznm{oﬁ OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue CTSII{IZI ngf;ﬁ;);jf?;fia)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN
OpraHu3auu U 00beMy
IIPOU3BOJICTBA
WHIUBUTyAJIbHBIX U CMECEBBIX
B3PBIBUATHIX MATEPHAJIOB,
HCXOJIHBIX MTPOJAYKTOB U
KOMIIOHEHTOB B Poccuu u 3a
pyoexom;
I1CK-1.3.13
Biameer HaBpIKaM¥u U3Y4ECHHS
1 00600m1eHus nHGOPMAITIH B
00JacTH XMMHYECKON
TEXHOJIOTUU UHIMBUYaTbHBIX
U CMECEBBIX B3PBIBUATHIX
MaTepuasoB.
Tun 3aga4y npogecCHOHAIBLHOM 1EATEILHOCTH: IKCIEPTHO-AHAJTUTHYECKUM
VYyactue B skcrieptuse | Pacuerneie  meroasl | [TK-7 [K-7.1 [TpodeccnonanpHbIM
aBapUHHBIX CUTYaIlMil | MPOTHO3UPOBAHUS Cnocoben B cocraBe | 3HAET TEOPETHYECKHE OCHOBBI | cranmapt 40.011
pu paboTax ¢ SHEPreTHUYECKUX TPYIIIbI MIPOBOJIUTH | COBPEMEHHBIX METOJIOB «Crenuanuct no Hay4yHo-
SHEPrOHACHIILIEHHBIMUA | XapAKTEPUCTUK JKCIIEPTU3Y XUMHUYECKOTO ¥ (PU3HKO- HCCIIEN0BATEIBCKUM U
MaTepualiaMu U SHEPrOHACHIIIEHHBIX | MPOUCIIECTBUN ¢ | XUMUYECKOI'0 aHaln3a OIBITHO-KOHCTPYKTOPCKUM
U3ICIUSIMU; MaTepuaioB y4acTHEM BBICOKOSHCPTCTHICCKUX pazpaboTKamy,
y4acTHe B IKCIICPTH3E 9HEPrOHACHIIIICHHBIX BCLICCTB, YTBEPKJICHHBII MPUKA30M
Ype3BbIYATHBIX MaTepHuaioB U U3AEIUN TK-7.2 MuHucrepcTBa Tpyaa u

CHTyaHHﬁ, HUMCBIIINUX
MECTO C
HCIIOJIb30BAHHUEM

3HaeT COBpeMEHHbIE (PU3UKO-
XAMHAYECKHE U CIIE[UATLHBIE
METO/IBI UCCIIEN0BAHUS
BBICOKOYHEPTEeTHUECKUX

COIIMAIbHOM 3aIlIUTHI
Poccuiickoit denepaunun
otr 04.03.2014 Ne 121H,
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OcHoBaHue

3anaya npodeccuoHaNbHBIN
A . OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npocp

npoheccHoHaTBEHON CTaH/apT, aHaJIU3 OIIbITA)

3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN

SHEPrOHACHIIIEHHBIX BEULIECTB U U3JIEINI Ha UX O060011eHHas TpyaoBast
MaTepUaoB. OCHOBE; byHKIHS

IK-7.3

3HaeT MeTo/1bl 00paboTKU
TIOJTy9EeHHBIX PE3YIbTATOB,
paboThl ¢ ONOIMOTEKAMHU
CIEKTPAILHBIX JTAHHBIX U UX
UCTIOJIb30BaHUS JUTS
UACHTH(DHUKAIINH B3PBIBUATHIX
MaTepuasos;

[1K-7.4

3HaeT METObI OLICHKH

3¢ PEeKTUBHOCTH SHEPTOEMKUX
MaTepHaIoB MO WX (PU3UKO-
XUMHYECKUM CBOMCTBAM U
00J1aCTH UX KCTIOIb30BAHMUS;
[1K-7.5

3HaeT XapaKTepPUCTUKH
OCHOBHBIX YCTPOWCTB U
U3JIENHIA, UCTIONB3YIOIINX
SHEPTUIO B3PhIBA;

[1K-7.6

YMeeT ucnoab30BaTh
uMerolIeecs crenuaibHoe
000pyJI0BaHNE U COBPEMEHHBIE
npubops! GU3UKO-
XUMHYECKOTO aHaIH3a JIIs
MCCJICIOBaHMS B3PbIBUATHIX

B. IIpoBenenne HaydHO-
HCCIICIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboToOK mpH
UCCIICIOBAaHUHT
CaMOCTOSITEIBHBIX TEM.

B /02.6. [Iposenenue paboT
1Mo 00paboTKe U aHATIU3Y
HayYHO-TEXHUYECKOU
nH(pOpPMAaLIUU U Pe3ylIbTaTOB
HUCCIIEN0BaHNN

(ypoBeHb KBATH(UKAIINHT —
6).
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3anaua
npodeccnoHaIBHO N
JeATEIIbHOCTH

O0beKT niu 001aCTh
3HAHUA

Koo mn

"HanMeHoBaHue 11K

Ko 1 naumenosanue
nHauKaropa goctmwkenus 11K

OcHoBanue
(mpogeccuoHaIbHbIN
CTaH/apT, aHaJIU3 OIIbITA)
O06o00111eHHbBIE TPYAOBBIC

byHKIIUN

MaTepHAJIOB U U3JIEIIUI HA X
OCHOBE;

MK-7.7

YMeer pemiaTs npsiMble U
oOpaTHbIE 3a7]auu B3pbIBa
SHEPTOHACHIIIIEHHBIX
MaTEepHaJIOB B PA3IMIHBIX
cpenax;

IK-7.8

Bnaneetr HaBbIKaMU
MIPOBEJCHUS ¥ OpraHu3aluu
paboT ¢ UCTIOIB30BAHHEM
XUMHUYECKUX U (HU3UKO-
XUMHYECKUX METOJIOB aHaTN3a
JUISL pEIICHUS
MIPOU3BOJICTBEHHBIX, HAYYHO-
HCCJIEIOBATENLCKUX U
KPUMUHAIUCTUYECKUX 3a]1a4;
[1K-7.9

Brnageer npunnmmnamu
pa3paboTKu METOTUK U
MPOrpaMM Ui PEIICHUs
AHAIUTUYECKUX 33]1a4 B
00J71aCTH SHEPrOHACHIIIEHHBIX
MaTepuasoB U U3JIEIHIA;
I1K-7.10

Brnageer HaBbIkaMu 1
METOJIMKaMH pacueTa Jijis
pPa3ITUYHBIX YCIOBUH
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OcHoBaHue

3anaya npodeccuoHaNbHBIN
. OOBexT uim 061acTb Kon n Kon n HaumeHnoBanue (npocp
npoheccHoHaTBEHON CTaH/apT, aHaJIU3 OIIbITA)
3HAHUS HanMeHoBanue [1IK nHaukaropa gocrxenus [1K
JEeSITEIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUN

PAKTHYECKOT0 TPUMEHEHUS
SHEPrOHACHIIIIEHHBIX
MaTepuasos;
[K-7.11

Brnanmeer HaBbIKaMU H3ydeHUS
1 000011eHNs HHPOPMAIIIH B
obnactu pa3zpaboTKH,
UCCIIEIOBAHMSI U TIPUMEHEHUS
SHEPTOHACHIIIIEHHBIX
MaTepHaloB;

[1K-7.12

Bnaneer meTomamu ¢usuko-
XUMHYECKOTO aHaN3a JUIst
YCTaHOBIICHHSI CTPYKTYDHI,
aHajan3a U OOHAPYKCHHS
9HEPTrOHACHIIIEHHBIX
MaTEepHAJIOB.
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5 AHHOTAIIUA PABOYUX ITPOT'PAMM JUCHUILJIUH, ITPAKTUK U T'HA
5.1 /IncuuniuHbI 00513aTEJILHON YacTH

AHHOTa U padoyeil NPOrpaMMbl JUCHUIIIMHBI
«MHOCTpaHHBIH A3ZBIK»

1. Heap TUCHUILUIMHBI — TIPHOOpETEHUE 00yUAIOIUMHUCS 00T, KOMMYHHKATHBHOU U
npodecCHOHAIEHON KOMIICTCHIIUH, YpPOBEHb KOTOPBIX HA OTIENBHBIX JTamax S3BIKOBON
MOJATOTOBKM  TO3BOJIAET  MCIOJB30BAaTh  HMHOCTPAHHBIM  SI3BIK  MPAKTHYECKH KaKk B
npodeccnoHanbHON  (MPOU3BOACTBEHHOW U HAy4YHOW) MAEATENBHOCTH, TaK W Ui Ielei
caMo00pa3oBaHUS.

2. BpesyabraTe H3y4eHUsiIUCHUILINHBI 00y4al0IUiics 10JI7KeH::

Obnadams ClenyONUMA KOMIIETCHIIUSIMHU U UHIANKATOPAMH UX JOCTHXKECHUS ©

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

3uams:

- OCHOBHBIE  CIIOCOOBI ~ COUETAEMOCTH  JIEKCHYECKUX  €AWHHULl U OCHOBHBIE
CJIIOBOOOpa3oBaTEILHBIE MOJICIIH,

- PYCCKHUE SKBHBAJIEHTHI OCHOBHBIX CJIOB U BBIPaKEHUI peyH B MPOIECCEe MEKIMUYHOCTHOTO
1 MEXKYJIBTYPHOTO B3aUMOJICHCTBUS,

- OCHOBHBIE TIPUEMBI U METO bl pehepUPOBAHMS M AHHOTUPOBAHUS JTUTEPATYPHI;

- MAacCHBHYI0 M AaKTHBHYIO JIEKCHMKY, B TOM 4Hclie OOLIEHay4YHYI0 U CIELHAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJIsi paOOThI HaJl TUITOBBIMH TEKCTAMU;

- IpueMbl paboThl C OPUTHHAIBHOM JINTEPATYpOil HA HUHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh C OPUTHHAIILHON JTUTEPATYPOH Ha HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH IEPENUCKY Ha U3y4aEMOM SI3bIKE C IEJIbI0 MEXKINYHOCTHOTO ¥ MEXKKYJIbTYPHOTO
B3aUMO/ICHCTBUS;

- BECTH PEUEBYIO JIEATEIIbHOCTh IPUMEHUTENBHO K cepe ObITOBOI U nmpodeccuoHanbHON
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YpPOBHE MEKJIMYHOCTHOTO M MEXKKYJIbTYPHOTO OOIIEHUS,
HaBbIKAMH M YMEHHUSIMHU PEUYEBOM JEATEIBHOCTH MPUMEHHUTENBHO K cdepe ObITOBOM U
npodeccnoHalIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIHMYHOMN peyH;

- OCHOBamH pedeprpoBaHUS U AHHOTHPOBAHUS JIMTEPATyphl HA U3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. Kpartkoe cogep:xanue JUCHUILIHHBI

Paznen 1. 'pammaruueckue u IEKCUYECKUE TPYIHOCTH U3y4aeMOTrO S3bIKa.

1.1 CopsokeHne W W3MEHEHHE TJIaroia-cBsi3kd B ¢opMax HACTOAIIETO BpEMEHH.
Bunospemennsie Gpopmbl rnaronoB. ObpazoBanue Gopm MpoCThIX, MPOIOHKEHHBIX, MEPPEKTHBIX
1 nepheKTHO-TPOJODKEHHBIX BpEeMEH riarojia. BompocuTenbHble MPeaioKeHusI B Pa3InyHbIX
BpemeHax. OOpa3zoBaHue OTpUIATENBHBIX ()OPM TJIarosia B pa3inyHbIX BPEMEHAX.

1.3 O6pa3zoBaHue NPOCTHIX, MPOJODKEHHBIX, EPPEKTHBIX BPEMEH IJIaroJIbHBIX GOpPM U
ynoTtpebnenne (opM cTpagarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHue MPOCTHIX, MPOJODKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-MPOIOKEHHBIX BPEMEH.
BormnpocurenbHble TpeioxKeHusl B pa3IndHbIX BpeMeHaX. O0pa3oBaHHe OTpULIATEIBHBIX (GOpM
rJ1arojia B pa3jiMuHbIX BpEMEHAX.
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1.4 Mpuyactus. [Ipuyactus Hactosero u npomremero Bpemenu. Ilepdexrasie Gopmer
npuyacTus. MecTo Npu4acTHil B MpeiosKeHuH. AOCOIIOTHBIA TPUYACTHBIA 000POT.

1.5 Nndpunurus. @opmel uHpuHuTHBA. [IpogomkeHHbIH U nepPeKTHBIM UHPHUHUTHUB.
Oyakiun uHGUHUTHBA B mpemiokeHun. OOpa3oBaHue u ynoTpeOieHHEe WHQOUHUTUBHBIX
00OpOTOB THUIIA «CIIOKHOE TIOJUICKAIIEE» U «CIOKHOE JIOTIOTHEHUEY.

1.6 Mopnanbhbie rnaroisl. CTpykTypa npemiokeHus. [IpuHumnbel cinoBooOpa3oBaHHUs.
Coxkpamenus (a60peBuarypsl). O603HaueHue Aatsl [IpaBusa 4yTeHUS XUMHUYECKUX SJIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECCKHX COCAMHCHUN M YPAaBHEHUH XWMUYCCKUX PEAKIIHMA.
[IpaBuna yrenus equuuL n3mMepenus. [IpaBuia yTeHns HaMMEHOBaHUI OCHOBHBIX OPraHUYECKUX
COCIMHEHU .

Pa3nen 2. Pa3BuTHe HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YteHune TEKCTOB IO TEMaM:

2.1.1. BBeneHue B CrieIHAIIBHOCTh

2.1.2. I... MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

2.1.4. Hayka 1 Hay4Hbl€ METO/Ibl, HAyYHbIE CTAThbU

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTHH

2.1.6. Xumuyeckoe npearpusTue

2.1.7. Xumnueckas nabopatopusi. TexHrnka 6e30macHOCTH B JlabopaTopuu. M3mepenus B
XUMHYECKOH 1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buotexnosoruss @apMarieBTUUECKHE MMPOU3BOCTBA.

2.1.10. 3enenas xumust. [IpoOreMbl SKOJIOTHH.

2.2 [lonsarue o Buaax yreHus. [[pocMoTpoBoE UTeHHE HAa MpUMeEpax TEKCTOB 0 xumuu, J1. 1.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH MPOYUTAHHBIX TEKCTOB.

2.3 H3ydaromiee 4YTeHHWE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB IO BBIOpAHHOU
CHEeMAIbHOCTH Ha TmpuMmepe TekcToB: «Hayka u HayuHble MeETOAB», «XHUMHUYECKOE
npennpusatie», «COBpeMEHHbIE WH)XEHEPHbIE TEXHOJOTUW», «XuMHUYeckas j1adopaTropus.
Texnuka OezomacHocTu B j1abopatopuu. M3MepeHuss B XMMHUYECKON J1abopaTopum», «XUMHUS
Oynymero. CoBpeMeHHbIe TEHACHLIUU Pa3BUTUS HAyKu», «buorexnonorus. @apmMarneBTuyeckue
MIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiaembl IK0IOTUmY.

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAYYHO-TEXHUYECKOW  HAIMPaBICHHOCTH.
TepMuHOIOTHUS HAYYHO-TEXHUUECKON JTUTEPATyphl HA U3Y4aeMOM SI3bIKE.

Paznen 3. [IpakTrka ycTHOM pedn

3.1 [IpakTuka ycTHOHM peuu 1o TeMam:

3.1.1. «I'oBopuM o cebe, 0 cBOei Oyaymieit mpodeccum,

3.1.2. «Moii ynuBepcutTeT»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHosoruueckas peub Mo TemMe «o cebe u o Oyaymieil npodeccuny. Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKON PeyUH.

3.3 PeueBoil OJTHUKET TOBCEAHEBHOTO OOIICHUS (3HAKOMCTBO, MIPEJCTABICHUE,
YCTaHOBJICHHE M TOJIep’KaHHe KOHTAKTa, 3alpoc U coobuieHne uHpopMmaimu, nodyxaeHue K
JEWCTBUIO, BBIPAYKEHHE IPOCHOBI, COTIIACHS).

Oco0GeHHOCTH AUATOTHYECKON pedr Mo MPOIIEHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH SI3bIKa CHEIUATBLHOCTH
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I'pamMaTuyeckue TpyJHOCTHU SA3bIKA CHIELUAIBHOCTH:

4.1. I'pammaTHueCcKue U JIEKCUYECKUE TPYIHOCTH S3bIKA CIIELUATBHOCTH:

Pa3znuuHble BapuaHThI NIepeBOia IPUYACTHI Ha pycckuil s3bIK. [IpuyacTHbie 000pOTHl U
IIPUEMBI UX IIEPEBOJIA HA PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakoHeHHE. POPMBI cOCIaraTeIbHOTO HaKIOHEHUS B M3y4aeMOM
sa3plke. MojanbHble TJarojibl M HX HCIOJIB30BAHHWE B MPEUIOKEHHUSIX B COCIaraTelbHOM
HaKJIOHCHHH. THIBI yCIIOBHBIX IIpeUIOKEHUN. BapuaHTel IepeBoja IPEMIOKEHUM B
COCIaraTeJbHOM HAaKJIOHEHUM W YCJIOBHBIX MpeanokeHud. Ilopsnok cioB B MpeAsioKEHUU.
OMpaTruecKkiue KOHCTPYKIIHH.

4.3. V3ydyeHue mpaBuWi MEpeBOjAa pasiWYHbIX (opM HMHOUHUTHBA U WHOUHUTHBHBIX
000pOTOB Ha PYCCKHII SI3BIK.

4.4 N3zyyaroliiiee YTeHUE TEKCTOB 0 TEMATHKE:

1) «JIaGopaTopus»

2) «3Mepenust B XUMUUECKON 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHEIMAJbHOM HaydYHO-TEXHHYECKOW JIUTEpaTyphl.
Opranuzanusg paboThl €O crHeuuadbHbIMU cioBapsMu. lloHstue o pedepupoBaHun Hu
aHHOTHPOBAHMHU TEKCTOB IO crienuanbHOCTH. [Torck HOBOM nH(poOpMaluu npu padoTe ¢ TEKCTaMu
U3 TEpPUOJUYECKUX U3JaHUN U MOHOorpaduil, HHCTPYKLIMH, MPOCIHEKTOB U CIPaBOYHON
JUTEPaTyphl [0 paccMaTpUBAEMOI TEMATHKE.

4. O6beM yaeOHON TUCITUTIITUHBI

Beero : 5 Cemectp : ;
Bnu eOHOM PadoTHI
Ay p 3E Axan. 3E Axan. 3E Axan. 3E Axan. 3E AKaz.
q. q. q. 4. q

Obmas TpynoeMKocTe | 4 | 369 [ 2 | 72 | 2 | 72 2 72 | 4 | 144
JACHHUILINHEI
Konrakrnas padora— | 54 | 198 | g9 | 32 | 09 | 32 | 09 | 32 |09 | 32
ayJIMTOPHbIE 3aHATHSI:
}g’é‘f“qecme JAHATHA |36 | 128 | 09 | 32 | 09 | 32 | 09 | 32 |09 | 32
CamocrosTensHas 54 | 196 | 1,1 | 40 | 11 | 40 | 11 | 40 |21 | 76
padora
KonTtaktHas
caMOCTOSITeIbHA 0,6 0,2 0,2 0,2 -
pabora 5.4 1,1 1,1 1,1 2,1
CaMocCTOSsITENEHOE
H3yYECHUE Pa3lIeIIOB 195,4 39,8 39,8 39,8 76
JUCLUILINHEI
IK3aMeH 1 36 - - - - - - 1 36
KonrtakTHas pabora —
IIPOMEKYTOYHAs 0,4 - - - - - - 0,4
aTrTecTanus 1 1
IloaroroBka x 356 ) ) i i i i 356
9K3aMEHY ' ’
Buja koHTpOJIS: 3auer 3auer 3auer JK3aMeH
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B Cemectp
cero 1 2 3 4
Bun yae6HO#I paboThI
AcTp. AcTp. AcTp. AcTp. AcTp.
3E q. 3E q. 3E q. 3E q. 3E q

Obmas IpylIoeMKoCTE | 4 | o7g | 2 54 2 54 2 54 | 4 | 108
JUCIHUIIINHBI
Konrakrnasi padora— | 56 | 96 | 09 | 24 | 09 | 24 | 09 | 24 |09 | 24
ayJAMTOPHbIE 3aHATHS:
}g’;‘)“m%cme BAHATHA | 36 | 96 | 09 | 24 | 09 | 24 | 09 | 24 |09 | 24
Camocrosrensnas 54 | 147 | 11 | 30 | 1,1 | 30 | 1,1 | 30 |21 | 57
padora
KonrtakTHas
CaMOCTOSTeJIbHAs 0,45 0,15 0,15 0,15 -
pabora 4 1,1 1,1 1,1 2.1
CaMocTOsITEILHOE
HA3YYEHHE PA3JICIOB 146,55 29,85 29,85 29,85 57
TUCHUTIINHBI
IK3aMeH 1 27 - - - - - - 1 27
KonrtaktHas pabora —
IIPOMEKYTOYHAs 0,3 - - - - - - 0,3
aTrTecTanusa 1 1
IloaroroBka x 26,7 ) ) ) ) i ) 26,7
IK3aMEHY
Buja KoHTpOJISA: 3auer 3auer 3auer JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«HcTopus (ucropusi Poccun, Bceod1asi uCTopus)»

1 Heap aucuumianHbl — GOPMHUPOBAHUE Y CTYACHTOB LEJIOCTHOTO NPEACTABICHUS 00
ucTopuyeckoM mpouuioM Poccun, ee MecTe BO BCEMUPHO-HCTOPUYECKOM IPOILIECCe.

2 B pe3yJbTaTe H3yYeHHUs JUCHUILUIHHBI 00y4YAI0MIUICS T0JIKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPAMU UX JIOCTHKECHUS:

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

3nameo:

— OCHOBHBIE HaIpaBIICHUs, TPOOJIEMBI U METO/Ibl UCTOPUUECKON HAYKH;

— OCHOBHBIE ASTamlbl M KIIIOYeBbIe COOBITUSA HcTOpuM Poccuu u Mupa; 0COOEHHOCTH
Pa3BUTHUS POCCHUKCKOTO TOCYIapCTBA, BBIAAIOIIMXCS JEATENed OTE4YEeCTBEHHOM M BceoOIen
UCTOPUH.

Ymemn:

— COOTHOCUTH OOIIME HMCTOPUYECKUE TMPOIECCHl M OTICNbHbIE (DAKThl, BBISBIATH
CYIIECTBEHHbIE YEepPThl MCTOPUYECKUX TMPOIECCOB, SBICHUM M COOBITHI; aHATU3UPOBATH
COLIMANIbHO-3HAUYMMBIE TTPOOIJIEMBI;

— QopmynHpoBaTh M apPryMEHTUPOBAHO OTCTaUBaThb COOCTBEHHYIO MO3UIHUIO TIO
pa3IMYHBIM MpobIeMaM UCTOPHH.

Braoemy:

— MpeACTaBICHUSIMH 00 UCTOPUU KaK HayKe, €€ MeCTe B CCTeMe T'YMaHUTAPHOTO 3HAHUS;

— IPEJCTAaBICHUSAMH 00 OCHOBHBIX ATalax B UICTOPUU YEIIOBEYECTBA U UX XPOHOJIOTHUH;

— KaTeropHalbHO-TMIOHATHUIHBIM alnapaToM U3y4aeMO AUCIUTLIIHNHBL

— HaBBIKAMH aHATN3a UCTOPUIECKUX UCTOYHHKOB.

3 KpaTkoe cogep:kaHue AUCHUNIHHBI

Pasgen 1. MHcropus B cucreMe CONMAIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
METO/I0JIOTMH HCTOPUYECKOH HAayKH. OCO0EHHOCTH CTAHOBJIEHUSI TOCYJAPCTBEHHOCTH B
Poccnu mo cpaBHEHHUIO ¢ eBPONEHCKMME PAHHECPEIHEBEKOBBIMH I0Cy/1apCTBAMM.
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1. Mecto ncropum B cuctemMe Hayk. JpeBHeiilllee NpouLI0e Ye10Be4eCcTBA U NepBbIe
nuBuan3anuu. [Ipeamer ucropuueckoit Hayku. Posib Teopun B no3Hanuu rnpouuioro. CyiHoCTb,
(dhopMbI, GYHKITUN HCTOPUYECKOTO 3HAHUS. [[OHATHE HCTOPHUECKOTO HCTOYHHUKA, KiIaccupuKarms
HUCTOPUYECKUX HMCTOYHUKOB. Mcropus Poccum — HeoTbemiemas 4acTb BCEMHPHOM HCTOPUH;
o01iee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

Antponorene3. Heonutnueckast peBomonus. CouuanbHblii  cTpoil. Pasznoxenue
nepBoObITHOM 0OmmHEL. [lmBunmn3ammu J{pesaero Bocroka. 'ocynaperBa antuanocti. Hapost u
JIpeBHEHINE rocyaapcTsa Ha Tepputopun Poccun. OtHoreHe3 cnapsH. Benukoe Ilepecenenue
Hapo0B B |1I-1V BB.

TpaguiuonHble  (GOpMBI  COLMAJIBHON  OpraHM3allid  €BPONEMCKMX HAapoJOB B
JOTOCYIapCTBEHHBIM NE€pUOJ. BO3HMKHOBEHME pPAHHECPEIHEBEKOBOM TIOCYJapCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBbHO-TIOJUTHYECKUE IPOILIECCHl CTAHOBJIEHUS POCCHMCKON
rocyaapcTBeHHOCTH. Hawano poccuiickoil rocyaapctBeHHOCTH. JlpeBHsst Pycb. Ilpunsitue
XpUCTHAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBbS BO BCEMHPHO-HCTOPHUYECKOM IIPOIIECCE.
Pycckue 3emnu B XII-XIII BB. MoHroso-ratapckoe HamecTBue Ha Pych. DkcnaHcus B 3amaHble
U ceBepo-3amajHble pycckue 3eMil. Bennkoe KHsbKecTBO TUTOBCKOE U Pycckoe rocyaapcTso.

CkiazplBaHHE€ OCHOB HAlIMOHABHBIX rocynapctB B 3amagHoil EBpome. Ob6pa3zoBanue
Poccniickoro rocyapcTsa, €ro HICTOPUYECKOE 3HAUCHHE.

1.3. HoBoe Bpems. Y wucrokoB Hosoro BpemeHn. OcoOEHHOCTH COCIIOBHO-
npenctaBuTenbHOM MoHapxuu B EBpome um Poccun. Hauano XVII Beka — smoxa BceoOiero
eBponeiickoro kpusuca. Poccus B XVI B. - XVII BB. CHHXpOHHOCTh KPU3HCHBIX CHTyalludl B
pa3HbIX cTpaHax. «CmyTHOE Bpemsi» B Poccun.

I'ene3zuc kamumranusMa. Ero ¢opmsel u cocyliecTBoBaHUE C 3iI€MEHTaMH (heoJanu3Ma.
OcobGenHoctn pas3nuuHbIX peruoHoB EBpombl. dopmupoBanme mupoBoro psiHka. [logbem
MaHy(paKTypHOI0 IPOU3BOACTBA. DOPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBus B Poccun. «Btopoe m3manue» kpenoctHudectBa — CoOopHOE
ynoxxkenue 1649 r. u opunnyeckoe oGopMIIeHHE KPEenoCcTHOTo mpaBa. CeKyaspu3amnus pyccKon
KYJIBTYPBI.

Pa3nen 2. Ot HoBoro k HoBeiimemy Bpemenu. Poccuiickast ummnepusi B XVIIII —
Hayase XX B.

2.1. XVIII Bek — Bek MOJepHU3ALMU WU TNpocBelleHus. laeiHpie W coumMaabHO-
nonuTrnaeckue uctoku Ipocsemennst. OCHOBHBIE YEPThI MPOCBETUTENBCKOM NICOJIOTHH: YEIOBEK
U TOCY/ApCTBO, «ECTECTBEHHOE MPABO», 3TUKA. Mies nmporpecca Kak rocioICTBYIOIIEE TEUYECHUE B
0OIIECTBEHHON MBICIIH.

Pedopmbr Iletpa I kak mepBas MHOMBITKA MOJEPHU3ALMHM CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoil umnepuu. OCHOBHBIE HaIpaBJICHUS «EBPOIEU3ALUN» CTPAHBI.
DBOJIOIMS COLMATBHON CTPYKTYphl oOmectBa. JanpHeiiiee pacmupenue rpanui Poccuiickoit
umriepun. Poccus B 3moxy mpocsemieHHoro abcomotusma. Poccus u EBpona B XVIII Beke.
N3meHenus B MeXAyHaApOIHOM MOJI0KEHUN POCCUICKON UMITEpUH.

2.2. XIX croqermne. IIpombinuieHHsiit nepeBopoT B EBpome u Poccum: obuiee u
ocobenHoe. Baxneiinmme ycnosus nepexosia Poccun k MHIyCTpUaIbHOMY OOLIECTBY — pElLlICHHE
KPECTBSIHCKOTO BOIIPOCA U OTPAHUUYEHHE CaMOIEPKaBUs. JJIMTEIbHOCTD, HETIOCIIEI0BATEIBHOCTD,
LIUKIMYHOCTH Tpolecca OypkyasHoro pedpopmupoBanus. EBponeiickas pesomonns 1848—-1849
rr. toru, 3HaueHne, HICTOPUYECKUE TTOCIIEICTBUS.

Ponp cyObekTHBHOrO (pakropa B mpeojosieHMH orctaBaHus. Pedopmbl XIX Beka, ux
3naueHue. OOmiecTBeHHbIe ABIKeHUs B XIX Beke.

2.3. Poccusi m Mup Ha py0exxke BeKOB: KPpU3Hchl pa3BuTusi. O0Iue UTOTU pOCCUICKON
MOJIepHH3alKK K Hayany XX Beka.
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CootHomenne nonutuueckux cui B Poccun B Hauane XX Bexa. Hapactanue kpusuca
camonepxkaBus. llepBas poccuiickas peomtorusi. OOpa3oBaHWE TOJUTHYCCKUX TMApTHH.
l'ocynapcrBennas nqyma Hadana XX BeKa Kak IEPBBIM OINBIT POCCUUCKOIO IapjaaMEHTapu3Ma.
CronpimuHcKast arpapHas pedopma. IlepBas mupoBas BoiHa u yuactue B Hel Poccum.
®eBpanbckas peBoirouns 1917r. 1 KopeHHbIE U3MEHEHMS! B IOJIUTUYECKOM KU3HU CTPAHBI.

Pasnen 3. BcemupHo-ucropuyeckuii npouecc u XX Bek. OT COBETCKOIo rocyiapcraa
Kk coBpeMeHHOli Poccun. OCHOBHBIE TeHJAEHUMHM MHPOBOIO Pa3BUTHS HA COBPEMEHHOM
JTamne.

3.1. Hauaso HoBeiilero BpeMeHu. @OpMUPOBAaHUE U CYIIHOCTH COBETCKOTO CTPOSL.
Mapkcu3M Kak HICOJIOTHYECKas OCHOBA PEBOJIIOIMOHHBIX MPEOOpa3OBaHUN W POCCHICKHE
peasinu. IloaroroBka m mobema OKTIOpbCKOTO BOOpYyxKeHHOro BoccTanus B llerporpane. 11
Bcepoccuiickuit chezn COBETOB W €ro perieHus. DKOHOMHYECKass W COIUaibHas TOJUTHKA
OO0JIBIIIEBUKOB.

Hroru nepBoii MUpOBOI1 BOMHBI. Bepcanbckas cucremMa MexXIyHapOJHBIX OTHOIIECHUH.

I'paxnanckas BoliHAa M uHOcTpaHHas uHTepBeHuusa. Cynpb6a u 3Hauenue HOIla.
YTBepxkaeHHEe OJHOTAPTHIHON moiuTrdeckoi cuctembl. O6pazoBanue CCCP. Ilonutnueckas
6oprOa B maptuu u rocygapctse. CCCP B roap! nmepBeix nsaTmieTok (koner 20-x rr. — 30-e rr.).

MupoBoit skoHOMHUYEeCKMH Kpu3uc 1929-1933  rr. m BapuaHTBl BBIXOJA W3 HETO.
Toranmurapusm B EBpore. @opmupoBanue pexunma JTUYHOW BiaacTd CraamHa M KOMaHIHO-
aJMUHUCTPATUBHOM cucTeMsl yripasieHns rocyaapctsoM. Koncrurynus CCCP 1936 r. Buemnss
noymtuka CCCP B 20-30-e rr. [estensHocTh KoOMuHTEpHA.

3.2. Bropas mupoBasi BoiiHa. Benaukas OrteuecTBeHHasi BoiiHa: «be3 cpoka
JaBHoOcTH». MockBa 1 MocKkoBcKas 00acTh B robl Bennkon OTeuecTBeHHOM BOWMHEBL. OCHOBHEIE
stanbl Benukoit OTeyecTBeHHOM BOMHBI. KOpEeHHOH MepesioM B X0€ BOMHBI.

CoBeTckuid ThUI B TOJbI BOWHBL. boprOa B Thuly Bpara. IlapTU3aHCKOE NBYKECHHE.
YenoBeueckue U MaTepuaibHbIE MOTEPHU B XOJ1 BOMHBI.

Pemrarommii Bknag Coserckoro Coto3a B pa3rpom (ammuszma. Hropabeprcekuii mporece Haf
HAI[UCTCKUMHU BOCHHBIMU MPECTYTHUKAaMU. XabapoBCKUM MpoIiecc.

3.3. CCCP u mup c nocjieBoeHHOTo nepuojaa a0 1991 r. lzMeHenrne COOTHOIIEHUS CHIT
B MHUpE MOcJie BTOpO MUPOBOMl BOMHBI. Hauano «xonmogHo#t BoWHbDY. «JlokTpuna TpymaHa» u
«[Inan Mapmanna». d®opmupoBaHue OUMOISIPHOTO Mupa. B3aUMOOTHOIIEHHS] CO CTpaHAMU
«HapoaHoi nemokparum». Coszmanue CoBeTa IKOHOMHYECKOH B3ammoroMmolu. KoHdmukT ¢
IOrocnaBueir. Opranmszanus CeBepoarnantudeckoro jgoroBopa (HATO). Co3nanue
Opranuzanuu BapiiaBckoro noroBopa. Boitna B Kopee. TpyaHOCTH MOCII€BOEHHOTO Pa3BUTHUSA
CCCP. VYxecTOoueHHE MOJUTUYECKOTO pEXKUMA U HJICOJIOTMYECKOro KOHTpois. llombiTkm
00HOBIICHHUS «TocyaapcTBeHHOTO connanu3May. XX cbe3q KIICC u ocyxkieHne KyJibTa JMIHOCTH
Cranuna. «OtTemnenb» B JyXOBHOU cdepe.

DkoHOMHYECKHE pedopMbl cepeauHbl 60-X TOOOB, MPUYMHBI WX HE3aBEPIICHHOCTH.
«"ocynapctBo GmaroneHctBusi». IV u V Pecnybnuka Bo @panuuu. OOpazoBanue u Pa3Butue
OPI'. «OxoHoMuueckoe uyno» Anonuu. Pacnaa xonoHuanbHOM cucteMbl. HeokoHcepBaTusm
Benuko6purtanuu. Peiironomuka B CILA.

Hapacranue kpu3HCHBIX ABJIEHUH B cOBETCKOM obriectBe B 70-e — cepenune 80-X rooB.
Hosas Koncrutynus CCCP. Konuenuus «pa3sutoro counanusmay. Braemnsst nonutuka CCCP
B KoHIle 60-X Hayasie 80-X IT.: OT pa3psAAKH K 000CTPEHUIO MEXIyHApOIHOM 0OCTaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, LI€NH, 3a/1a4H, OCHOBHBIE 3Tansl, pe3yasraTel. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBbIC TeHJEHIUH MHPOBOr0 Pa3BUTHA HAa COBPEMEHHOM JTalle.
CraHoBJ/IeHMe HOBOIl poccuiickoii rocygapcrBeHHocT (¢ 1991- mo Hacrosimee Bpewms).
JInGepanbHasi KOHIENIHUS POCCHICKUX peopM: epexo1 K pbIHKY, (POPMUPOBAHUE I'PAXKTAHCKOTO
oOriecTBa 1 MpaBoBoro rocyaapcersa. «lllokoBas Tepanush» SKOHOMUYECKUX pedopM B Havase 90-
x ronpoB. Koncrutynmus Poccuiickoii ®enepanuu 1993r. MexHanuoHanbHble OTHOILLIEHUS.
[TonuTHueckue mapTuM U oOLIECTBEHHBIE JBIKEeHUsT Poccun Ha coBpemenHoM atarne. Poccust Ha
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nyty MojaepHusauuu. Poccust B cucreMe MHUpPOBOM HKOHOMHUKHM U MEKIYHApOJIHBIX CBS3EH.
MupoBsoii sxoHoMuyeckuii kpusuc 2008—2011 rr. HoBble reononutuyeckoe peajini B MUPE U UX
BIMSIHME Ha BHEIIHIOI TOMUTUKY Poccuiickoir ®enepanmu. ['nobanbHBIE MPOOIEMBI
COBPEMEHHOCTH.

4 O0beM yueOHOM TMCUMILINHBI.

O0beM TUCUMILTHHBI
Bua yueOHo# paGoThl Axax, | Actp.
3E
q, q,
OO0uiasi Tpy10€eMKOCTb IV CIIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayiMNTOPHbIE 3aHATHA: 13 48 36
Jlexun 0,9 32 24
[TpaxTnueckue 3anstus (113) 0,4 16 12
CamocrosiTejibHasi paboTa 1,7 60 45
KoHTakTHas camocTosiTesbHas paboTa 17 - -
CaMocCTOsATENT HOE U3YUEHNE PA3ICIOB AUCITUTITMHBI ' 60 45
Buj kouTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHAST aTTECTAIHS 1 0,4 0,3
IToaroToBKa K SK3aMeHY. 35,6 26,7
Buja uTOroBoro KOHTpoJIs: JK3aMeH
AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIIMHBI
«Pusiocopus»
1. Heab aucuumiauebl «dunocopus» — chopMUpoOBaTh y CTYACHTOB KOMILIEKCHOE

Mpe/ICTaBJIeHHEe O poJii U MecTe (uiocopuu B CUCTEME TyMAaHUTAPHBIX, COLUAIBHBIX U
€CTECTBEHHBIX HayK, IO3HAKOMUTH UX C OCHOBaMHU (PUI0CO(CKOro 3HaHUS, HEOOXOAUMBIMU IS
pElIeHNs TEOPETUUYECKUX U MPAKTUYECKUX 3a/1ad.

2. B pe3yabTaTe M3y4YeHUsI TUCHUIIMHBI 00YYAKOIIHIACS JOJI/KEH

O6naaath ciaenyrOIUMI KOMIIETEHIUAMU U UHAUKATOPaMH UX JTIOCTHXKEHUS :

YK-5.4, YK-5.8, YK-5.9, VK-5.14;

3namo:

- OCHOBHOE COJiepaHHe TIaBHBIX (UI0COPCKUX IIKOJ U HAIpaBIICHUH, IpeaCcTaBUTeNeH
ATHX LIKOJ, CBS3b U pa3inuuue ux GuiocoPcKux uaei, CBI3b HCTOPUKO-(HUI0COPCKUX KOHIISTIIIHIA
C COBpEMEHHBIMU ITPOoOIeMaMy UHAUBHUIYaIbHOM U 0OIIECTBEHHON )KU3HU;

Ymemy:

- MOHUMAaTh U AHAIM3HPOBATH MHPOBO33PEHUECKHE, COIHUANbHBIE W WHIAUBUAYaJTbHBIC
po0IeMbl COBPEMEHHOM KU3HU;

- TpaMOTHO BECTU JHUCKYCCHIO, aHAIU3UPOBATH OCOOCHHOCTH MEXKKYIbTYPHOTO
B3aUMO/ICHCTBUS, 00YCIOBICHHBIE PA3TUYMEM STUUYECKUX, PETUTHO3HBIX U IIEHHOCTHBIX CHUCTEM,
omHpasich Ha HapabOTaHHBIN B UCTOpHH Puitocodun MaTepua;

- MPUMEHSTH MOJTY4YeHHbIE PIIOCOPCKUE 3HAHUS K PELICHUIO PO eCCHOHANBHBIX 3a/1a4;

Brnaoemy:

- IPEJCTaBICHUAMHU O (pUIocodU Kak HaAyKe M CHCTEME LIEHHOCTEM, ee MECTe B CUCTEME
T'YMAaHUTAPHOTO 3HAHUS;

- ocHOBaMH (HUIOCO(CKOTO MBIIUICHHS, KAaTeTOPUANBbHBIM amiapaToM Hu3ydaeMoi
JTUCHUIUTAHBL,  (QUIOCOPCKUMU  METOJaMH  aHaiW3a Pa3lMYHBIX MpOoOJeM, HaBBIKaMU
¢unocopckoit  KymbTypbl Ui BBIPAaOOTKH  CHUCTEMHOIO, IIEIOCTHOTO  B3TJsAa Ha
JNEHUCTBUTENBHOCTh U MECTO XUMUU U XMMUYECKON TEXHOJIOTUU B LIEJIOCTHON KapTUHE MUpAa.
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3. KpaTkoe coaepxkaHue IMCUMILIHHbBI

Beenenue. ®unocodus, ee MpoUCXOXKICHUE U POJIh B 00IIECTBE.

Paznen 1. OcHoBHBIE puitocoPpckme MKOJIBI.

Antnunas Qunocodpust (mocoxpatuku, coductel, Cokpar, [emokpur, Ilmatom,
ApuCTOTENb, IUTUHACTHYCCKU-pUMCKast (unocodus). OcHOBHBIE TPOOIEMBI CpEIHEBEKOBOM
¢mrocodpun u snoxu Bospoxaenus. Punocodus Hosoro Bpemennm (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas xmaccuueckas ¢unocodus. Pycckas dumocopus XIX —
XX BB. OCHOBBI MapKCcHUCTCKOH (hrunmocoduu. OCHOBHBIC HAIIPABJICHHUS COBPEMEHHOH (rtocoduu.

Paznen 2. ®unocodckue KOHUENUUU ObITUS U MIO3HAHMS.

[IpoGnema ObiTus B uctopun ¢uiocodpuu. IloHATUS MaTepUAIbHOTO U HAECATBHOTO.
OcHoBHble (punocodckre HarpaBiIeHUsA: MaTepuaau3M M uaeanusM. I[lpuHnun rinodampHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHHE MUpA.

Konrnenmumu npocTpaHcTBa ¥ BpeMEHHU B UCTOPHH GHIIOCO(UHN U HAYKH.

[Ipoucxoxnenue cozHanus. Posib Tpyaa B mpoucxoxaeHuu co3Hanus. Mneanucruueckue
U MaTepuajgucTHUueckue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HarenbHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CaMOCO3HAHHE.

Konnenmmuu THOCEOJIOTHH B HCTOPUH  (HUIOCOPHUU: CEHCYAIM3M, palldOHATN3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIIETIIINS BPOKICHHBIX UACH, anpruopu3M. [[nanexTika mo3HaHUS:
YyBCTBEHHOE U panuoHaibHOe. OCHOBHbIE TEOPUH UCTHHBI.

Pasnen 3. IIpo0aemsbl yestoBeka B pustocodun.

UYenosek kak npeamet Qrutocodckoro ananmza B uctropuu punocoduu. [IpoucxoxaecHue
YelloBeKa: MPUPOJHbIE U COLMAJbHBIE YCIOBHUS AaHTPOINOCOLMOTeHe3a. buonornueckoe u
colMalbHOE B yenoBeke. HAMBU, MHAWBUIYaIbHOCTb, TUYHOCTD.

CMmpbICT )KM3HU W TIpeIHa3HadYeHHe denoBeka. JKu3Hb, cMepTh, OeccmepTHe. J[BrkeHme
HEHAaCWUJIUsA, €ro pojb B coBpemeHHOW >km3Hu. llemn wu mnendoctu. CBoOoma BOIUM U
OTBETCTBEHHOCTh JINYHOCTU. HpaBCTBEHHbBIE, PETUTHO3HBIE, SCTETUYECKUE [IEHHOCTH.

Pasznen 4. ®usiocodus ucropuu u od1ecTBa

YeJioBEK B CUCTEME COLIMATIBHBIX CBsA3eH. JIMUHOCTL M Macchl, cBOOOIa M HEOOX0IMMOCTb.
®dunocopuss wucropur: GOpMANMOHHAS W IUBUJIU3AIMOHHAS KOHIICTIIIUM HCTOPHYECKOTO
pasBuTus. [IporpeccucTckre W NHMKIMYECKHE MOJENH pPa3BUTHA. [J100agbHBIE TTPOOIEMBI
coBpeMeHHOCTH. KoHIenus yCcTORYMBOTO Pa3BUTHS U CLICHApUHU OyIyIero.

O6mrectBo 1 ero cTpykTypa. CoruanbHas, MOJIMTHYECKas U TyXOBHas cepbl 001IecTBa.

Konuenimu rocyaapctsa B uctopuu Gpuiiocodckoii Mpiciu. ['paskqaHckoe 00111ecTBO U MTPaBOBOE
rocyzapcTBo.

Pasznen 5. ®usocodcekue npodjaeMbl XUMUH U XUMHYECKOH TEXHOJIOTUHU

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHHS, €r0 METOABI U (HOPMBIL.
Hayunble peBosronuu M cMEHa TUIIOB palMoHaNbHOCTH. Hayka B cOBpeMEHHOM Mupe. JTHKa
HAayKH U OTBETCTBEHHOCTb YYEHOTO.

[IpoGnema cooTHomieHUsT HayKd H TexHHKU. ColManbHble TOCIEACTBHUS HAy4YHO-
TEXHUYECKOTO MpOorpecca. ITUUECKUE U SKOJIOTHUECKUE UMITEPATUBbI Pa3BUTHUS HAYKU U TEXHUKHU.

MecTo XUMUU B CUCTEME e€CTeCTBEHHbIX HayK. OCHOBHas mpobiaemMa XUMHH Kak HayKd U
mpousBojcTBa. llenn w 3amaum  xumudeckoi  TexHojoruu. Croenmuduka  XHMHUKO-
TEXHOJIOTMYECKOT0 3HaHUA: (yHIaMEHTAIbHOE U MPUKIIAHOE, SMIIUPHUUECKOE U TEOPETUIECKOE.
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4. O6beM y4eOHOM TUCITUTUINHBI

Buner yae6HOI paboThI 3E Axan. 4. Actp. 4.
OO0uiasi TPy10€eMKOCTb IV CIUTIJIHHbI 3 108 81
KonTakTHasi padoTa — ayiMNTOPHbIE 3aHATHA: 1,33 48 36
Jlexmmu: 0,89 32 24
[IpakTrueckue 3aHsTUsL: 0,44 16 12
CamocrosiTejibHasi pa6oTa: 1,67 60 45
KoHTakTHas camocTosiTesbHas paboTa 0,4 0,3
1,67

CaMOCTOSATENBbHOE U3YUCHHUE PA3ICIOB JUCITUTIIUHBI 59,6 44,7
Bua konTpoJs: 3a4er c oneHkoM

AHHOTanusa pado4eil nporpammsl AucuuiinHbl «IIpaBoBenenue»

1. Heab IMCHMIIMHBI — OBJIAJIEHUE OCHOBAMM IIPaBOBBIX 3HAHUN, (OPMUpPOBAHUE
IIPAaBOBOM KYJIBTYPBI aKTUBHOT'O, 3AKOHOIIOCIYIITHOTO TpaXK IaHNHA.

2. B pe3yabrare wu3ydYeHHs JAUCHUILVIMHBI O00y4YawlIuiics MO0 Nporpamme
CIeMAJIMTEeTa J0JIKeH:

Obnadams ClenyONUMA KOMIIETCHIINSAMU U WHIUKATOPAMHU X JOCTHKCHHS ©

YK-11.1, YK-11.2, YK-11.3; OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.6, OIIK-4.9, OIIK-
4.10), OIIK-4.13, OIIK-4.14.

3uams.

— OCHOBBI POCCHUMCKON MPABOBOM CHUCTEMBI U POCCHUHCKOTO 3aKOHOJATEIHCTBA, OCHOBBI
opranu3anu ¥  (QYHKIIMOHUPOBAHUS CYACOHBIX W HHBIX [PABONPUMEHUTEIBHBIX U
MIPAaBOOXPAHUTEIBHBIX OPraHOB;

— IpaBOBbIE UM HPABCTBEHHO-3THYECKHME HOPMBI B cdepe mpodeccuoHaIbHOMI
NESATENbHOCTH;

— IIPaBOBBIE HOPMBI, PETYIUPYIOUINE OTHOIIEHHWE YelIOBeKa K YeJOBEKY, OOIIECTBY,
OKpYKalolleu cpene;

— mpaBa 1 003aHHOCTH TPakIaHUHA;

— OCHOBBI TPYJIOBOT'O 3aKOHO/IaTEIbCTBA;

— OCHOBBI XO34MCTBEHHOT'0 TIPABA;

— cnenuduKy NpaBOBOro peryivpoBaHus Oyayiiel mpodeccnoHalbHOM e TEIbHOCTH.

Ymemy:

— HCIIOJb30BATh ATUYECKHUE U NPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOLIEHUE YEI0BEKa K
YeloBeKy, OOIIEeCTBY, OKpY)KallIlleld cpeie, HCIOJIb30BaTh IMpaBa U CBOOOIBI YeJlOBEKa U
rpakJaHuHa MpU pa3paboTKe COLUATBHBIX IPOEKTOB;

— WCIIOJIb30BAaTh U COCTABJIATh HOPMATUBHBIE U NPABOBbIEC JTOKYMEHTBI, OTHOCSIIHUECS K
npodeccCHoOHANbHON AEATeTbHOCTH, MPEANPUHIUMATh HEOOXOIUMbIE MEPhl K BOCCTAHOBIICHHIO
HapyLIEHHBIX N1PaB;

— peanu3oBbIBaTh MpaBa M CBOOOABI YElOBEKa M TpakJaHMHA B pa3IMuHBIX chepax
KU3HEACSITEIIbHOCTH;

— aHaJIU3HUPOBATH COACPKAHNE HOPMATUBHBIX AKTOB, IPAKTUKY UX IPUMEHEHUS.

Braoemy:

— OCHOBHBIMH HaBBIKaMH cOOpa U aHaIH3a MPaBOBOW MH(OPMAIINK;

— IOPUIMYECKON TEPMUHOJIOTHEW, HABBIKAMU pPAOOTHI C HOPMATHBHBIMU TMPABOBBIMH
aKTaMH.

3. Kpartkoe conep:kanue QTUCHUIINHBI:

[lonsitne u mnpusHaku rocygapctBa. Popmsl rocygapctBa. DYHKIMH TOCYJapcTBa.
[Tonsitue n npusHaku npaa. OCHOBHBIE MTPABOBBIE CUCTEMBI COBpeMeHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB MpaBa. OmnpezeneHne 3aKOHA W MOJ3aKOHHBIX aKTOB. JleliCTBHE HOPMAaTHBHBIX
MIPABOBBIX aKTOB BO BpeMeHu. OOpaTHas cuia 3akoHa. [ToHATHE paBOBBIX HOPM, UX CTPYKTYpa.
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Cucrema npaBa. YactHoe u nyOinyHOE IpaBo. MarepualbHOE U IPOLECCYAIbHOE IPaBO.
[IpaBooTHOIIEHHE: OOBEKT, CYOBEKT U Coiep KaHue mpaBooTHomeHHH. KOpunndeckue GaxTol.

Konctutynus — ocnoBHoit 3akoH Poccuiickoit denepannu. deaepartuBHOE yCTPOMCTBO
P®. Cucrema rocynapcTBEHHBIX OPraHOB M MpUHIMUI paszzaenieHus Biacted B PD. [lousitue
rpaxnaaHcTsa. [IpusHanue, cobmoeHIE, 3alUTa PABHBIX [1PaB KEHIIMH U MY>KYMH KaK OCHOBHAs
00513aHHOCTB TOCYIAPCTBA.

[onsiTe u nmpeaMer anMUHUCTpaTUBHOTO TpaBa. ObmIas xapakrepuctuka Kogexca PO 06
aJIMMUHHUCTPATUBHBIX IPABOHAPYUICHUSAX. AJIMMHHMCTPATUBHBIE IPABOHAPYIICHUS: IOHATHE U
MPU3HAKUA. AJJMUHUCTPATUBHAS OTBETCTBEHHOCTh: NOHATHE U NpUHUUIBL. [loHsATHE, MpU3HAKU U
BH/IbI aIMUHUCTPATUBHBIX HAKa3aHUU.

[lonsiTiE W mpeaMeT YroJIOBHOTO IIpaBa. YTOJOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHus. IloHstue mpectymneHus: npusHakd, cTpykrypa. Cocras
npectymienusa. Coyuactue B npectymieHud. OOCTOSITENbCTBA, UCKIIOYAIONINE MPECTYITHOCTh
nesaus. llonsatre, uenu W BUABI HAKa3aHUW. YTOJOBHAs OTBETCTBEHHOCTh 33 COBEPUICHHUE
MPECTYIICHUN. Y CIIOBHOE OCYXICHHE, 0CBOOOKCHHE OT YTOJIOBHOM OTBETCTBEHHOCTH. [Ipeamer
U O0BEKT KPUMUHAINCTUKU. Meronpl W 3a7adyd  KpuMuUHanucTuku.  [lonsarue
KpUMUHAIUCTUYECKON — maeHTHUQUKAuu. OOBEeKTbI M BUIBl  KPUMHUHAJIUMCTHYECKOU
nnentudukanuu. Kpumunanucruueckas Texuuka. KpumuHanuctuyeckasi TaKTHKA.

DKOJIOTHYECKOE MPaBO: MOHITHE, NMPEAMET METOJ U MCTOYHUKU 3KOJOTHYECKOro IMpaBa
P®. lonsatne, BUIBI M CTPYKTypa SKOJOTHUECKUX NPABOHAPYIIECHHWH, OTBETCTBEHHOCTh 3a HX
COBEpIICHHE.

[Tonstne nndopmarmu. OTBETCTBEHHOCTh 32 HapyllIEHHWE 3aKOHOJATEeNIbCTBA O 3alllUTe
uHpopmauuu. locymapcTBeHHast TaliHa: TIOHSATHE, 3alllUTa, IPaBOBOE pETYIMPOBAHUE
rocy/lapCcTBEHHOU, ciykeOHoW u wuHOM wuHpopmanuu. KondunenuumanbHas uHbOpManus:
MOHSTHE, BUJIBI U 3alIUTA. 3all[UTa MEPCOHABHBIX TaHHBIX TPakIaHUHA.

[lonsiTne, mnpeamMer © MeETOJN TpaxAaHCKoro mpasa. lloHATHE Tpa)kaaHCKOTO
MpaBoOTHOLIEHUs, ero  crneuupuka. CTpyKTypa  TIpaKJaHCKOTO  MPAaBOOTHOIIEHHS.
[TpaBoeeciocOOHOCTh CYOBEKTOB TPAKIAHCKOTO MPAaBOOTHOIIECHUS. [ pakaaHe Kak CyOBeKTHI
rpakaaHcKoro npasa. @u3zndeckue U I0PUINYECKHe JIULA: TOHATHE, IPU3HAKU, KiIacCU(PUKALIUSL.
IOpunnueckue dpakrol. [IpaBo coocTBeHHOCTH. [ToHSATHE aBTOpCKOTO TIpaBa. [loHsATHE MTaTEeHTHOTO
npaBa. llonstue wuHTEMNEKkTyanbHOM coOctBeHHOCTH (MC) W HMCKIIOYMTEIHHOTO TpaBa.
Knaccudukanus UC. Cucrema npaBoBOi OXpaHbl HHTEIIEKTYAIbHOM COOCTBEHHOCTH, aBTOPCKUX
Y ATEHTHBIX MPaB.

[TonsiTe X03sfHUCTBEHHOTO (IIPEINPUHUMATENLCKOTO) IpaBa. [IpeaMer X03siCTBEHHOTO
(IpeanpuHUMAaTENbCKOTO) IpaBa, MPU3HAKH, METOJbl MPaBOBOro perynupoBaHus. llonsarue
XO35IIICTBEHHOU U MPEANPUHUMATENbCKON AEITEIbHOCTH.

[IpaBoBO€ perynupoBaHHe ceMEWHBIX OTHOIICHUH. 3aKII0YeHHe U MpeKpalleHue opaka.
[IpaBa u 00s3aHHOCTH poauTenel u aetei. AnuMeHTbl. DOpMbl BOCIUTAHUS JETEH, OCTaBIINXCS
0e3 Morne4YeHus poaAuTeNeH.

[Ipenmer u wMeron TpyAoBOro mpaBa. TpymoBoil [OroBOp: TOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpemsi. Bpemst otabixa. Tpynossie criopsl. Juctumiuna Tpya.

[Tonsitne m wucroku koppynuuu. HopmaTuBHOe ompeneneHue koppynuuu. lIpuyaunb
pacnpocTpanenus koppyniuu. Hakaszyemble u HeHakazyemble Qopmbl Koppynuuu. CKpbITIE
(maTentHble) (Gopmbl Koppynuuu. DopMmbl KoppynuuHu-npectymieHus. Popmbl KOPPYHIHUU-
npoctynka. PopMbl MONMUTUYECKOW Koppymuuu. HopmaTuBHBIE NpaBOBbIE akThl B cdepe
npotuBoAeicTBus  koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®d3  «O
IIPOTUBOACUCTBUN KOPPYILIUWY.
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4. O6beM y4eOHOM TUCITUTUINHBI

Bun yae6HOI paboThI 3E Axkaja. 4. | Actp. 4.
OO1m1ast TpPYI0EMKOCTh IUCIUILTUHBI 2 72 o4
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0.9 32 24
Jlexuun 0.45 16 12
[Ipaktueckue 3anstus (113) 0.45 16 12
CamocrosiTesibHasi padora 1.1 40 30
KoHTakTHas camocTosiTesnbHas paboTa 0,4 0,3
1,1

CaMOCTOSATEIbHOE U3YUEHHUE Pa3/IeOB IUCIUIIIMHEI 39,6 29,7
Bua konTpoJs: 3a4er c oneHKoOM

AHHOTAUs padoyell MPOrpaMMbl AN CHHUNIHHBI
«IKOJIOTUA»

1. Heap AuCOMIUIMHBI — CHOPMHUPOBATH y CTYICHTOB IMPEICTABICHUE O COBPEMEHHBIX
IKOJIOTHYECKHAX TpoOIieMax, 0 (U3NKO-XUMHUUYECKUX IMPOIECCcax, MPOTEKAIONIUX B Pa3TMYHBIX
KOMIIOHCHTax OKp}’)KaIOHIeﬁ CpeI[I)I 1 O CTCIICHU aHTpOHOFGHHOFO BOSI[GﬁCTBI/IfI Ha 5THU HpOHCCCBI;
BBIpa6OTaTI) y CTYJICHTOB HAaBBIKM CUCTCMHOTO ITOX0Ja K H3y‘-IeHI/IIO 158 peHIeHI/IIO OKOJIOTHUYCCKUX
HpO6J'IeM, BO3HHUKIIINX B pesynLTaTe HpOMBIIHJ'IeHHO-XOSﬂﬁCTBeHHOﬁ JCATCIBHOCTHU YC€JIOBEKA,
paSBI/ITI) MBIIIIJICHHUE, II03BOJISIOIICE HpaBI/IJ'H)HO OLCHHUBATHh JIOKAJBHBIE W OTHAJICHHBIC
MOCJIEICTBUSI TPUHUMAEMBIX PEIICHUH ISl OKPYXKAIOLIEH CPEJIbl U YEIOBEKA.

2. B pe3yabTare nyueHus AMCUMILJIMHBI 00yYalOIMIiCsl 10JI2KEeH:

Obaadams cleqyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JOCTHKEHUS:

VK-8.1; VK-8.2; OIIK-4.2; OIIK-4.8; OIIK-4.12; OIIK-4.13; OIIK-4.18

3namo:

* OCHOBHBIE 3aKOHBI 0011 KOJIOTUH;

* 3aKOHOMEPHOCTH CTPOEHUS U QYHKITMOHUPOBAaHUH OHOCheEpHI;

* COBPEMEHHBIE IKOJIOTUYECKUE MPOOIEMBIL;

* OCHOBHBIE IPUHIMIIBI 3AIUTHl TPUPOJHOM CpeAbl OT AHTPONIOT€HHBIX BO3ACHCTBUM;

* CTPOCHHME OCHOBHBIX reochep 3eMiIM U OCHOBHbIE (U3UKO-XMMHUYECKHE MPOLECCHI,
MIPOTEKAOIINE B HUX;

* OCHOBHBIE TIOHATHUS U IPUHLUIIBI KOHLIETIIIMY YCTOMYMBOTO PA3BUTHS;

* OCHOBHBIE CBEJICHHSI O IJI00aIbHOM TpobiieMaTHke, IPUPOJAHBIX Pecypcax, IIaHETapHBIX
rpaHUIaX, AHTPOIIOI€HHOM BO3JCHCTBUM Ha OKPYXAIOIIYI Cpedy, YIpPaBICHUU KayeCTBOM
OKpYXarollen cpeapl,

* IPUHLIMIIBI 3€JICHON XUMUU;

Ymemn:

* paccMaTpuBaTh KOHKPETHBIC MYTH PEUICHUS MPOOJIeM OXpaHbl MPUPOJBI B PA3TUUYHBIX
reorpauuecKux U SKOHOMHUYECKUX YCIOBUSIX;

* NPUMEHATh IOJIYYCHHBIC 3HAHUSA JUISl OLIEHKM COCTOSIHUSI OKpYXKaroleHh cpeabl u
PalMOHAIBHOTO UCIIOJIB30BAHUS IPUPOIHBIX PECYPCOB;

* HCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJOTHUU M 0a3bl JAHHBIX JJS PELICHHS
KOHKPETHBIX 9KOJIOTHYECKUX MTPO0IIeM;

* TIPUMEHSATH IOJIydYEHHbIE 3HAHHUS B Ipolecce NalbHeHmeill ydyeObl, Mpu H3y4eHUHU
pohecCHOHANBHBIX U MPOPUIIBHBIX AUCHUIUINH, U B OyIyLIel MpakTUYECKON JAeATeNbHOCTH;

Braoemy:

* 0a30BBIMH TEOPETUYECKUMHU 3HAHUSIMU B OOJIACTH SKOJIOTHH.

* 6a30BBIMH 3HAHUSAMH B 00J1aCTH S5KOHOPMHUPOBAHHUS;

* MOHATHHHBIM anmnapaTtoM B 001acTH oOIIel SKOJIOTUH, PAIMOHATIBHOTO MCIIOJIb30BAHMS
IIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOLIEN Cpebl;
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¢ MCTOJaMH I/II[CHTI/I(l)I/IKaI_II/II/I JJOKAJIBHBIX OKOJIOT'MYCCKUX Hp06JI€M, OLOCHKH HX
3HAYUMOCTH.

3 KpaTkoe coaep:kanue AUCHUNIUHBI

Beeoenue, ocnognvle nonamus

Henu, 3amaun qucHUILIMHBL. MECTO NUCHMIUIMHBI B CHCTEME OOIIEro M XUMHUUYECKOTO
oOpa3zoBanus. JKoJormueckoe oOpa3oBaHme W 00pa3oBaHWE IS YCTOWYHMBOTO DPA3BHUTHS.
OO611ecTBO M OKpYyKaroIIas cpena.

Pazoen 1. Obuwue eonpocvt rkonocuu. buocpepa. buosrkonozua. buocepa u
ycmouuueocms

1.1  OcHoBHBIE 3aKkOHBI dKojJoruu. buoskonorus. IlonsTme 00 dKocHcTEMaXx.
VYcrotunBocTh 3Kk0cucteM buocdepa, ee 3BoMIONUS U YCTOWYUBOCTh. DKOCHUCTEMBI 3eMJIH U
ycToitunBocTh. OCHOBHBIE CBe/ieHUs O T1aHeTe 3emiiss. OCHOBHBIE TTOHSATHS YKOJIOTHUU. 3aKOHBI U
NPUHIMUIBI  3KoJoruH. [loToku »sHepruu M BemectBa B  JKkocucTeMax. (OCHOBHBIE
OMOreoXMMHYECKHE IUKIbI (KpyroBOpoTHl BemlecTB). LluknnuHOCTh mporeccoB B Ouocdepe u
YCTOWYHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBO Kak 4YacTh Ouocdeprl. [lemorpaduueckue
npoOnemMbl.J[MHaMUKa YeloBEYEeCKOW MOMYyNALMH, POKIAeMOCTb, CMEPTHOCTh, BO3pacTHas
cTpykTypa. IIpoGiieMbl coBpeMeHHOro 3Tana pocra YMcIeHHOCTH HaceneHus. ['eorpaduueckoe
pacnpezeneHue HaceneHus. PerynupoBaHue HapoJOHACEICHHUS.

Pazoen 2. Cmpoenue u cocmae 2eochep 3emnu. OcnosHvle (u3uKo-XumuuecKue
npoueccel, npomekaroujue 8 2eocghepax

2.1 Atrmocdepa 3emnu. CrpoenHue armocdepsl, poiab (POTOXUMUYECKHX pPEaKIuil B
¢dbopmupoBanuu cocraBa atmocepsl. [lapuukoBsiii 3¢ ¢dexrt. IlapHukoBbie ra3pl B aTMocdepe.
KnumaTtnueckue mocneacTBUsl aHTPOIIOTCHHOM NesTenbHOCTH. PacnpeneneHue KOHIEHTpalUU
o30Ha B arMocdepe. O30HOBBIA ciol. [lpupoanbiii 1uka o30Ha. COBpEeMEHHOE COCTOSHHE
030HOBOTO cios. [locnencTBus pazpyiieHust 030HOBOTO €105 3eMJIU JUIsl YyesloBeka U 6uocdepsl B
nenom. CtparocdepHbiii 030H U TPOMOchEpPHBIN 030H: CXOJICTBO M pa3muuusi. MexayHapoaHoe
COTPYIHHYECTBO B 00JIACTH OrpaHUYEHHE ITPOU3BOJICTBA U MCIOIH30BAHUS 030HOPA3PYILIAIOIINX
BenecTB. MoHpeanbCKkui MpoToKod. KuCIOTHRIE MOXKIU M MPOIECCHl OKUCICHHS MPUMECEH B
Tponocdepe. POTOXUMUUYECKHUIA CMOT.

2.2. I'mapocdepa 3emuu. Buasr Boa Ha 3emite. [IpecHbie Boabl. ['MAPOIOrHUECKHUA ITUKIL.
['mo6anpHBIE SKOTOrHUECKUe MPoOIeMbl Tuapochepsl. [ TaBHbIe KATUOHBI U AHUOHBI IPUPOTHBIX
BoJ. KucioTHO-ocHOBHOE paBHOBecHE B MPUPOIHBIX Bojax. lllenodHOCTh MPUPOTHBIX BOI.
OcHOBHbBIE IPUYUHBI, 3TAIBI U MOCIEACTBUS 3aKUCICHUS TPUPOAHBIX BOJ0EMOB. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE ITPOLIECCHI B TPUPOAHBIX BogoeMax. CTpatudukanus Ipupo HbIX BOJOEMOB.
[Ipoueccel a¢dTpodukanmu BogoeMoB. [I[pudrHbI U MOCIEACTBUS.

2.3. Jlutocdepa 3emnu. 3emHas kopa. [Toua. Ctpoenue nouBenHoro cinosi. CoctaB moyB.
Opranuyeckue BeniecTBa B HouBe. Poib )KUBBIX OpraHu3MOB B (HOPMHUPOBAHUH TOYBEHHOTO CIOS.
Tsoxenbsie MeTaisl B mouse. Jlerpaaanus nous. BogHast 1 BeTpoBas 3po3usi OYB.

Pazoen 3. Aumponozennoe @o3oeiicmeue Ha OKPYIHCArOuiyo cpedy u payuoHaIbHOe
npupooononv3osanue

3.1. Ilpuponusie pecypcol. [loHsTHe 00 O0TX0Jax NPOU3BOJACTBA U TMOTPEOICHHUS.
MarnooTxoaHble 1 6€30TX0IHbIE POU3BOJICTBA.

3.2 TlloHsTHE O TUIAaHETAPHBIX TPaHUIIaX. AHTPOTIOTEHHbBIE HAPYIICHUS OMOTE€OXUMHUECKUX
UKIIOB a30Ta u ¢ocdopa. OcHOBBI IKOHOpMUPOBaHUS. OCHOBHBIEC IPUHIIMIIBI 3€JICHON XUMUU.

Pazoen 4. Ycmoituueoe pazeumue

YcroitunBoe pasButue. Mctopus cTaHOBICHUS MOHATHS. BKIIaJg OT€4ECTBEHHBIX YUEHBIX.
Henu ycroitunBoro pazsutus OOH. MexayHapoaHOe COTPYIHUYECTBO B 00JaCTH YCTOMYUBOTO
pazButus. [IpoMBIIUIEHHAs OHKOJOTHS W 3€leHas XUMHUsA KaK HWHCTPYMEHT oOOecreueHus
ycroiunBoro pa3Butus. ColuaibHas OTBETCTBEHHOCTh XUMUKOB. JKOJIOTHUECKask ITHKA.
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4. O6beM y4eOHOM TUCITUTUINHBI

O0beM THCHUILINHBI
Bua yueOHo# paGoTbl Axax, | Actp.
3E
q, q,
O01mas Tpy10eMKOCTb JMCIHIIJIMHBI 2 72 o4
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaxtuueckue 3ansarus (113) 0,45 16 12
CamocrosiTejibHasi paboTa 1,1 40 30
KoHTrakTHas camoctosiTesbHas paboTa 0,2 0,15
1,1
CaMOCTOSATeIbHOC U3YUEHUE PA3JICIIOB TUCITUTUINHEI 39,8 29,85
Buja koHTpoJIs: 3a4er

AHHOTaNUsA padoyeil NPOrpaMMbl AUCHUILTHHbBI
«JKOHOMMKA W yIpaBJieHHe IPOU3BOICTBOM
1. Heap MCHMIJIMHBI: TOJIY4Y€HHE CHUCTEMbl 3HaHUM 00 HKOHOMMYECKUX
3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS XUMHUYECKOTO MPOU3BOJCTBA B CUCTEME HAallMOHAIBHOMN
HSKOHOMMKH, 00y4yeHHE SKOHOMHUYECKOMY MBILIUICHUIO U UCIIOJI30BAHUIO 3HAHUH B TPAKTHUECKOMN
NESATENBHOCTH.

2. B pe3yabrare wu3yyeHusi AMCUMILIMHBI oOO0y4yaloummiics 10 Mporpamme
CHELMAIUTETA JOJIKEeH:

Obnadamye CleAyOIUMH KOMIIETEHIIUSAMU UHIAMKATOPaAMU UX JOCTHKEHUS:

VK-10.1, YK-10.2, YK-10.3; OIIK-4.4, OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.11, OIIK-
4.15, OIIK-4.16, OIIK-4.17,

3name:

— OCHOBBI 2KOHOMHKH B PA3IUYHBIX Ccepax KU3HEACIATSIbHOCTH;

— HOpPMaTHUBHBIE TIPABOBBIC aKThI, PETJIAMEHTHPYIOIIHE NCATSILHOCTD MIPEANPUSITHS;

— METO/IbI pa3pabOTKH ONIEPATUBHBIX U MPOU3BOJICTBEHHBIX IJIAHOB;

— METO/IbI U CITIOCOOBI OTIATHI TPY/IA;

Ymems:

— COCTaBJIATH 3a5BKH Ha 00OPYIOBAaHHUE;

— COCTAaBJIATH OTYETHI 10 BBINOJIHEHHIO TEXHHYSCKUX 3aJaHHI;

— COCTaBISITh TEXHUYECKYIO JJOKYMEHTAIIHUIO;

— OpraHu30BaTh pabOTy KOJJIEKTHUBA B YCIOBUAX JICHCTBYIOIIETO MPOU3BO/ICTBA;

— TOTOBUTH HUCXOJHBIC JAHHBIE IJisi BbIOOpa M OOOCHOBAaHUS HAyYHO-TEXHUYECKHX U
OpraHU3aIlMOHHBIX PEIICHUH Ha OCHOBE SKOHOMHUYECKOI'O aHAJIN3a,

— pa3pabaTpiBaTh ONEPATHBHBIC IUIAHBI PAOOT TEPBUYHBIX IPOU3BOJCTBEHHBIX
MO Ipa3CIICHHN;

Braoems:

— METOJJaMi M HHCTPYMEHTaMHU MPOBEIACHUS HSKOHOMHUYECKOTO aHalu3a 3arparT |
pe3ynbTaTOB ACSATENBHOCTH MPOU3BOJACTBEHHBIX MOIPa3ICICHHII;

— HMHCTPYMEHTAMM IUIAHMPOBAHMS M BBIIOJIHEHUS MEPONPHUATHI IO MPOU3BOACTBY
TIPOTYKIIMH;

— OCHOBaMHU SKOHOMUYECKUX 3HAHUN B Pa3IMUHBIX cepax KU3HEIeATEIbHOCTH.

3. KpaTkoe coaepxxaHue JMCUUILINHBI:
Pasnea 1. Beenenue. OCHOBBI pPbIHOYHON IKOHOMHMKH
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1.1 Ikonomuueckue nompedonocmu, 61az2a u pecypcol. JKOHOMUYECKUE CUCHEMbL U UX
cyugnocms. OOIIECTBEHHOE MPOU3BOACTBO M SKOHOMHYECKUE OTHOIIeHUs. [Ipon3BOCTBEHHBIE
BO3MO’KHOCTH OOIIECTBA U SKOHOMUYECKUH BbIOOP. KpuBas Mpon3BOACTBEHHBIX BO3ZMOKHOCTEH.
3akoH yOBIBAMOIICH MPENETbHON MMONIE3HOCTUM. THIIBI M MOJENH SKOHOMHYECKUX CHCTEM.
DNeMEeHT KOHOMUYECKON cucTeMbl. TpaauiioHHas SKoHOMHUYecKas crucremMa. CoOCTBEHHOCTS:
(OpMEI ¥ ITyTH KX MpeoOpa3zoBaHUsl.

1.2 Poinounstii mexanuszm cnpoca u npeonoxcenusn. Coeepuiennan u HecogepuieHHAsA
KoHKypenyuu. ToBapHBbIM (PHIHOYHBIM) THUI OOIIECTBEHHOTO MPOU3BOACTBA. CyYIIHOCTH M
YCJIOBUSI BOSHUKHOBEHHUS PhIHKA. BUbI ppIHKOB U uX cTpykTypa. OyHkuuu peika. ToBap u ero
cBoiicTBa. Cripoc 1 peyiokKeHne Ha pbIiHKE. [[oHATHE «3MacTUYHOCTEY. DJIaCTUYHOCTh CIIPOCca U
MpeNIoKeHus, ToueyHas u JayroBas. CoBeplleHHass M HECOBEPILIEHHAs KOHKYPEHIIUU.
Mounononusa. Makcumu3zanust npuObLId MOHOTIONHCTOM. OJIUTonosms.

1.3 Illonamue HauuoHanbHOW IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE
nokazamenu. lIOHATUS COBOKYIIHOTO CIIpOCa W COBOKYIIHOTO MPEAJIOKEHUs, (HaKTopsl,
BIMSIONINE Ha WX u3MeHeHus. [loTpeOneHuss u cOepekeHus. DKOHOMUYECKUNU KpPyrooOopoT.
[TpousBoacTBo, 0OMeH u pacnpenenenue. [loTpedienue, cOepekeHre, UHBECTUIIMH TOBApPOB U
YCIIYT.

1.4 @unancosas cucmema u unancosas noarumuxa oougecmea. 1'ocynapCTBEHHBIN
OIODKET U rOCyapCTBEHHBIN A0aT. Hamorn u HajmoroBas cucrema.

Pa3nen 2. JkoHOMHYECKHE OCHOBbI YIIPABJICHUS IPOU3BOACTBOM

2.1 Ilpeonpuamue Kak cydveKkm pPbIHOUHO020 XO03AUCHEA. DKOHOMUYECKUE 3aKOHBI U
OCOOCHHOCTHM WX TMpPOSBIEHUS Ha mnpeAanpustuu. Poip  croenmanmucra XUMHYECKOM
npoMelieHHocTu. [lpennpustue B cucreMe pbIHOYHOM SKOHOMMKH. [lpeampustue — Kak
CyOBeKT W  OOBEKT MNPEANPUHUMATEIHCKONW JEATEIBHOCTH. 3aKOHOJaTeNbHas  0asa
MpeANPUHUMATENbCKON edaTenbHOCTH. HopMmaTUBHO-NIpaBOBbIE aKThl, pPErJaMEHTHUPYIOIINE
NesITeNnbHOCTh npennpusitus. OpraHu3alliOHHO-TIPaBOBbIE  (OPMBI  MPEINPUHUMATEIHCKOM
NEeSITeNbHOCTH U KpUTEPUH UX BbIOOpa. Dopmbl cOOCTBEHHOCTH. BHEWIHsAsS 1 BHYTpEHHSS cpea
MIPEeANPUATHS.

2.2 Mamepuanvno-mexnuueckana o0aza npouszeoocmea. CpIpbeBasi M TOIUIMBHO-
JHepreTHyeckas 0a3a XMUMHYECKMX HpoOu3BOACTB. lIlpow3BoAcTBeHHas mporpamMma U
MIPOM3BOJICTBEHHAS! MOIIHOCTH Npeanpuatusa. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOIYKIIHH.
DKkoHOMHYECKOe  OOOCHOBaHME BbIOOpa Chipbs U ToIuMBa. PecypcocOepexeHue.
AnbTepHaTHUBHBIE HCTOUYHUK CHIPbS U dHeprun. OpraHuzanus CKIaJCKOro X03siicTBa.

2.3 Mamepuansho-mexuuueckue pecypcul npeonpuamus. OcHoBHbIE
MIPOU3BOJICTBEHHBIE (POHIBI XUMUYECKUX MPEANPUATHI: MOHITHE, KIacCU(DUKALIUA U CTPYKTYpa.
[TonsiTne U CTPyKTypa OCHOBHBIX cpeAcTB. OlieHKa OCHOBHBIX CpEACTB. MeTOAbI OLIEHKH
ocHOBHBIX (poH0B. [lokazaTenu ncnoib30BaHNs OCHOBHBIX MPOU3BOACTBEHHBIX (POHIOB. M3HOC
U aMmopTu3anus OCHOBHBIX (oHIOB. OneHka >(pGEKTUBHOCTH HCIOJB30BAHUS OCHOBHBIX
IIPOU3BOICTBEHHBIX (OHAOB. BocmponsBoactBo OcCHOBHBIX cpencTB. OOGOpOTHBIE CpeJCTBa
MPEeNNPUATHS: TIOHATUE, COCTaB U CTPYKTypa. McTouHuku GopMUpoBaHUs 0OOPOTHBIX CPEICTB.
O6opaunBaeMoCTh 00OPOTHBIX CPeACTB. MaTepuanbHbIe 3amackl Ha MpeAnpusTuu. OnpeaencHue
NOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

2.4 Tpyooewvie pecypcvr npeonpusmusa. llepcoHaln NpeANnpusATHS U €ro CTPYKTypa.
OcHOBBI Opranuzanuu Tpyaa Ha npennpustii. I¢GGHEeKTHBHOCTh HCIOIB30BaHUS MEepcoHana U
paboyero BpemeHu. [Ipow3BoauTeNHHOCTH TpyAa W ormiaata Tpyaa. Opranuzamus 3apaboTHOU
maTtel Ha npeanpudatud. CocTaB U CTPYKTypa MPOMBIIUIEHHO-IPOU3BOJICTBEHHOTO MEpCOHAa.
[Ipou3BoAUTENBHOCT TPY/AA: MOHSATUE, TIOKA3ATENU U METObl u3MepeHus. UHauBuayanbHas u
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oOIIecCTBEHHAsT  NPOMU3BOJUTEIBHOCTh  Tpyda. Pe3epBbl W (AaKTOpbl  MOBBIIICHUS
MIPOU3BOAUTEIBHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OIUIATHI TPYyAa Ha IPEANPHUITHH.

Pa3gen 3. TexHMKO-IKOHOMUYECKHIT aHAJIU3 MHKEHEPHBIX pelIeHn i

3.1 /loxo0bt u pacxodvt Ha nPoU3800CHI80, U PEATUIAUUIO NRPOOYKYUU NPEONPUAHIUSL.
W3nepxku  TPOW3BOACTBA MPOAYKIUU (Ce0ECTOMMOCTB), TPHOBUIb, PEHTAOCIBHOCTh U
neHoobOpasoBanue. IloHATHE 3arpaThl Ha TMPOW3BOJACTBO U  peATU3alUI0  IPOJYKIHU
(cebecronmocTs). Buapl u 3HaueHue knaccudukanuu 3arpar. CTpyKTypa 3aTpaT Ha IIPOU3BOICTBO
U peanuzanuio npoiykuuu. OcoOeHHOCTH pacyera 3arpaT Ha IPOM3BOJCTBO U pealu3aliio
MPOIYKIIMH B KOMIUIEKCHBIX POU3BOACTBAaX. OCHOBHBIC ITyTH CHIDKEHUS 3aTPAT HA IPOU3BOJICTBO
npoaykiun. Joxoner npennpustus. [loHsTre mpuObLIM M 10X0Ja TPEANPHUATHS, METOIBI UX
pacuera. PeHTaOenbHOCTH, €€ BUABI W METOAbl pacdera. [lyTw mMOBBINIEHUS NPUOBUTH WU
peHTa0enbHOCTH Ha NPEANPUATHSAX.

3.2 lenoobpazoeanue u uenogana nonumuka. lleHa Ha TPOAYKIUIO U TPUHLIUIBI
1eHooOpaszoBanud. Bunel neH. CTpykTypa 1ieHbl, cUcTeMa LieH. B3auMocCBs3U LIeH U U3AEpiKEK.
IlenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeruu.

3.3 Dunancogo-Kpeoumuvle - OMHOWIEHUA  RPEONpUAmMUIl U cucmema
Hano2000n0xmcenun. llonstue, coctaB U CTpykTypa QuHaHcOB mnpeanpuatus. CylHOCTb,
GbyHKIMM ¥ 3a7aud puHAHCOB npennpusaTus. CoOCTBEHHbIE U 3a€MHbIE (DMHAHCOBBIE PECYPCHI.
bamanc noxomoB u pacxonoB. Hamorosas monutuka. [lpuHIuner Hamoroo6moxenus. Hanorn n
IJIaTeKHU, YCTAHOBJIEHHBIE 3aKOHOJATENLCTBOM: BHUJbI, CTaBKH, OOBEKTHI HAJOrOOOJIOKEHUS U
CPOKH yIIJIaThl Hajora B OIOJDKET.

4. O6beM y4eOHON TUCITUTIITUHBI

Bun yue6noit paboTbl 3E Akan. 4. Actp. u.
OO611ast TPYA0EMKOCTh IUCIUTIIHHbI 4 144 108
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHSI: 0,9 32 24
Jlexmun 0,45 16 12
ITpaktuueckue 3ansatus (113) 0,45 16 12
CamocTosiTeJIbHasi padoTa 2,1 76 57
KoHTakTHas caMOCTOsITeIbHAs padoTa 21 - -
CaMOCTOSATETLHOE N3YUYEHHE Pa3/IeIOB AUCITUILIMHBI ! 76 57
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOYHasl ATTECTAIIH 1 0,4 0,3
IToaroToBka K 9K3aMeHy. 35,6 26,7
Bujg koHTpOJIS: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«be3omacHOCTD KHU3HEAeATEeILHOCTH»

1. Heasb aucuuminubl — GpopmMupoBaHue nNpoQeccuoHANbHON KYIbTYphl 0€3011aCHOCTH,
MoJ KOTOpPOW TIOHMMAaeTcss TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH HCHONB30BaTh B
npodeccruoHaNbHOM IesITeNbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUHM, YMEHUN M HABBIKOB
s obecniedeHus: Oe3omacHocTd B cdepe mnpodeccHnoHaNbHON JeSTENbHOCTH, XapakTepa
MBIIILJICHHUS U IEHHOCTHBIX OPUEHTALIMH, TPU KOTOPBIX BOPOCH! 0€30MTACHOCTH PacCMaTPUBAIOTCS
B Ka4eCTBE NPHUOPUTETA.

2. B pe3yabrare wu3ydYeHMs [JAUCHUILIMHBI O00y4YaWIIWiicd 1O NporpaMmme
CHEMHUAJINTETA TOJIKEH:

Obnadams ClenyOIUMA KOMIIETSHIIMSIMA U WHIUKATOPAMU UX JTOCTHKECHUS:

VK-8.1, VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, YK-8.7, VYK-8.8, VK-8.9, VK-8.10.

3name:
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- OCHOBHBIE TEXHOC(EPHBIEC OMACHOCTH, X CBOMCTBA M XapaKTEPUCTHUKH;

- XapakTep BO3JICHCTBUS BPEIHBIX M OMACHBIX (DAKTOPOB Ha YEIOBEKA U IPUPOTHYIO CPEY,
METO/IbI 3aIIUTHI OT HUX MPUMEHUTENBHO K chepe cBoel mpodecCHOHATbHOM eI TeTbHOCTH

Ymemo:

- UACHTU(UIIUPOBATH OCHOBHBIE OITACHOCTH CPE/Ibl OOMTAaHUS YEIOBEKA;

- OIICHMBATh PHCK KX peajH3aliy, BHIOMPATh METOIBl 3alIUTHl OT OMACHOCTEH
MPUMEHUTENBHO K cdepe cBoel MpoecCHOHATBHON AEATEIBHOCTH W CHOCOOBI oOecreueHus
KOM(DOPTHBIX YCIOBUH KU3HEACATEIBHOCTH

Braoemy:

- 3aKOHOJIATENIbHBIMU ¥ TIPAaBOBBIMH aKTaMH B 00JacTH O€30MacHOCTH M OXPaHBI
OKpYXKarolel cpenpl, TpeOOBaHMSIMH K O€30MMacHOCTH TEXHHUYECKHX PErIaMeHTOB B cdepe
podecCHOHABHON IEeATEITPHOCTH;

- Cr0co0aMu ¥ TEXHOJIOTUSIMH 3alTUTHI B YPE3BBIYAHBIX CUTYAIHIX;

- MOHATUIHO-TEPMHUHOJIOTMUECKUM alapaToM B 00JacTH 0€3011acCHOCTH;

- HaBbIKAMH PalMOHAIH3AINN TTPO(PECCUOHATBHON JEATEIBHOCTH C LEIbI0 00ecTeueHHsI

0€30IaCHOCTH 1 3aIlIUTHl OKPYXKAIOIIEH CPE/IbI.

3. KpaTkoe cogep:xanue IuCUUNIUHBI:

1. BBenenue B 6e3omacHocTh. OCHOBHBIE TNOHATUS U ompexaeneHus. besomacHocTs u
YCTOMYHMBOE pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCPEpPHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpeMeHHOEe COCTOSTHUE TeXHOC(hEPHI U TEXHOCPEPHOU O€30MaCHOCTH.

3. Unentudukanus 1 BO3JICHCTBUE Ha YeJIOBEKa BPEIHBIX M OMACHBIX (DAKTOPOB CpeIbl
obutaHusI.

Knaccudukanus HeraTuBHBIX (PAKTOPOB Cpeabl OOMTaHUS YEIOBEKA. XHUMHUYECKHE
HeraTuBHbIE (DaKTOphI (BpeOHBIC BeEIIeCTBA). MeEXaHWYECKHE M aKyCTHYECKHe KoyieOaHus,
BUOpanMss W IIyM. OJIEKTPOMAarHuWTHbBIE W3MydeHHs U 1oy MoHusupyromue u3mydeHue.
Onektpuyeckuid Tok. OmacHbie MexaHn4eckue GakTopsl. [Iporiecchl TOpeHUs U MokKapoB3PHIBO-
OTacHbIe CBOWCTBA BEIIECTB U MaTepuasoB. CTaTUUECKOE IIEKTPUIECTBO.

4. 3ammTa 4eroBeKa U Cpelibl OOMTaHMs OT BPEIHBIX U OTIACHBIX (PAKTOPOB MPHUPOTHOTO,
AHTPOIMOTEHHOTO U TEXHOT€HHOTO MPOUCXOKICHHUS.

OcHOBHbBIE TPUHIUIIBI 3AIIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HEraTHBHBIX
(akTopoB. 3ammMTa OT JHEPreTHYCCKUX BO3ACHCTBUUM M (usmyeckux moseil. ObecrieueHue
0€30MacHOCTH  cUCTeM, paboTaromMX MoJ JaBieHHeM. be30macHOCTh  SKCILTyaTaluu
TpyOONIPOBOIOB B XMMHYECKON MPOMBIIIEHHOCTU. be3omnacHas sKcIutyatanus KOMIIPECCOPOB.
AHanu3 ¥ OleHUBAaHUE TEXHOTECHHBIX U MIPUPOIHBIX PUCKOB.

5. Obecnieuenre KOMGOPTHBIX YCIOBUHM JUISI )KU3HU U JEATEIbHOCTH yenoBeka. [lonsaTue
KOM(OPTHBIX U ONTUMANILHBIX YCIOBUNA. Mukpokiumar nomenieHuid. OcBeleHue U CBeToBast
cpela B IOMEIICHHUH.

6. [Icuxodusnonornyeckre v IProHOMHUIECKHE OCHOBBI 0€30MaCHOCTH.

[Icuxuueckue mpoLecchl, CBOMCTBA U COCTOSIHMS, BIUSIONIME Ha 0e301macHOCTh. Buabl u
yCIIOBUS TPYIOBOH EATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

7. Upe3BblYyaifHble CUTYallUd U METO/IbI 3alIUTHI B YCIOBUSIX UX PEAIU3AlIUHU.

Oo6mue ceeaenus o UC. Ioxkap 1 B3pbIB. ABapuu Ha XUMHUYECKH OMACHBIX 00BEKTaX.

Pagnanonneie  aBapuu. [lpubopsl  paauManMoOHHON, XUMHYECKOW pPa3BEAKH H
JO3UMETPUYECKOTO KOHTPOJIsI. Upe3BhIUaliHbIe CUTYAIllMd BOCHHOTO BPEMEHHU. 3allluTa HaceIeHUs
B UPE3BBIYAWHBIX CUTYyalUsAX. YCTOWYMBOCTh (PYHKIIMOHHPOBAHHUS OOBEKTOB SKOHOMHUKU B
Ype3BhIYANHBIX CHUTYAIIHSIX.

8. YnpapiieHue 6e301acHOCThIO )KU3HEEATEIbHOCTH.

3akoHOJAaTeNTbHBIE M HOPMATHBHBIC IPABOBBIE OCHOBHI YIIPABJICHHS O€30MACHOCTHIO
KUBHEJCATEILHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHHuss OezomacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHE 0€30MacHOCTbIO.

4. O0beM ydeOHOM TUCITUTLINHBI
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Bun yue6Ho# paboTh 3E Akan. 4. | Acrtp. 4.

OO01mast TpyI0€MKOCTh TUCITUTUIHHBI 3 108 81
KonTakTHasi paboTa — ay/JINTOPHBIE 3aHITHSI: 1,3 48 36
Jlexun 0,89 32 24
Jlaboparopust 0,44 16 12
CamocrosiTeJibHast padoTa 1,67 60 45
KoHTakTHas caMocTOsITeNIbHAsL paboTa 0,4 0,3
[ToxrotoBka K 1a00paTOpHBIM paboTam 1,67 20 15
CaMOoCTOSATEIbHOE U3YUEHHUE PA3/IEI0B IUCHUILIUHEI 39,6 29,7
Buja koHTpoJis: 3adeT C OLEHKOI

AHHOTANUA padoyeil MPOrpaMmMbl AUCUMILIIHHBI
«MarteMaTHKa»
1. Heap AucHUNIUHBI - (OPMUPOBAHUE Y CTYJIEHTOB CHUCTEMbl OCHOBHBIX IOHSATHH,

HCIIOJIB3YEMBIX I HNOCTPOCHUA BAXHEHIINX MaTeMaTHYECKHX MOJICJ'ICfI U MareMaTH4YCCKHUX
MCTOJOB MJIA OIIMCAaHUA PA3JIMYHBIX XUMHUKO-TCXHOJTOTMYCCKUX ITPOICCCOB.

2. B pe3yabTare nyueHus AMCUMIIIMHBI 00yYalOIMIiCsl 10JI2KEeH:

Obaadoams cleqyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JTOCTHKEHUS:

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

3Hamy:

OCHOBBbI JU(PepeHINaIbHOT0 U HMHTErPAJbHOTO0 HMCYUCIEHHUS, AUPQPepeHInanbHbIX
YpaBHEHUH

MaTeMaTUYECKHE TEOPUM M METOJBI, JIE)KAIe B OCHOBE IOCTPOCHMS MAaTEMAaTHYECKUX
MoOJeJei;

OCHOBBI IPUMEHEHNS] MATEMAaTUYECKUX MOJEIEH U METOI0B.

Ymemu:

BBIOMPATh MaTEMaTHYECKUE METO/Ibl, IIPUTOIHBIE /IS pEIIEHUs] KOHKPETHOH 3a/1auu;
HCI0JIb30BATh MAaTEMaTUYECKUE MOHATHs, METOAbl U MOJAEIU JJIs ONHMCAHUS Pa3IMYHBIX
IIPOLIECCOB;

BBIABJIATE MAaTEMATUYCCKUE 3aKOHOMEPHOCTH, JIC)KAIIUE B OCHOBE KOHKPETHBIX IIPOLECCOB;

WCIIOJIb30BaTh OCHOBHBIE METOIbl CTATUCTUYECKON 00paOOTKUIaHHBIX;

MPUMEHSTh MaTEMATUYCCKHE 3HAHHSI HA MEXIUCIUILTHHAPHOMYPOBHE.

Braoemy:

OCHOBaMH (pyHIITAMEHTAJIBHBIX MaTEMaTHYECKUX TEOPUH M HAaBBIKAMH HCIIOJIb30BAHUS
MaTeMaTU4ECKOTO aIapara;

METOJIaMU CTaTUCTUYCCKON 00pabOTKH HHPOPMAIIHH.

3. KpaTkoe conep:kaHue 1UCHUILINHBI
1 CEMECTP
BBenenne
IIpenmer um Meroapl MaremaTuku. OnMcaHue OCHOBHBIX pa3zenoB Kypca. [IpaBuia u

TpeOOBaHUs MPU U3YYEHUH Kypca.

Pazgen 1. DieMeHTBI anredpsnl
UucnoBsle MHOXeECTBA, KoMmIuiekcHble uncna. Onpeaenurenu I u III nopsakoB. BekTopsr:

OCHOBHBIE TIOHATHSA, CKAJIIPHOE, BEKTOPHOE U CMEUIAHHOE IIPOU3BEACHUSA BEKTOPOB.
AHanmuTHuyecKasi TeOMETpUS: psIMas Ha IJIOCKOCTH, KpuBble II mopsiaka. MaTpuiisl: neiictBus Haj
MaTpullaMH, TpPHUBEAEHUE K CTyleH4aromMy Buay M Buay laycca. Panr matpunpsl. OOparHas
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marpuna. Teopema Kponekepa-Kanemm. Pemienue cucrem JHHEMHBIX —anreOpanyecKux
ypaBHeHuid. CoOCTBeHHbIE YHcia U BeKTOpbl. KBaapatndynbie popMel.

Paznen 2. @ynkuus onHoii nepemenHoii. Ilpexen pynkuuu. HenpepoiBHOCTh pyHKIMHU

Oynkiusa. Cnocobsr 3amanus ¢ynkuuu. Ilpegen ¢ynkuuum B Touke. OJHOCTOPOHHHE
npenensl. [lpeaenst Ha 6eckoHeuHOCTH. beckoHeuHO Manbie 1 6eCKOHEUHO OoublIe (QyHKIUH,
WX CBOWCTBA M B3auMHas CBsi3b. CBOMCTBa npeiesoB. [IepBolil U BTOPOii 3aMeyaTeIbHbIC PE/IEIbI.
HenpeppiBHOCTh (yHKLIMK B TOYKE U Ha ImpoMmexyTke. CBoiicTBa (PyHKIMI, HEMPEPHIBHBIX Ha
otpe3kax. To4ku pa3pbiBa QYHKIMH U UX KIACCHUPUKAIIHSL.

Paznea 3. IuddepenuuanbHoe ncunciaeHue GyHKINU OHOH NepeMeHHOM

[IponsBomHass (QyHKIHH, €€ TEOMETPHUECKHH W MEXaHW4YecKud cwmbici. [lpaBuia
mipdepenurpoBanus. Tabnuia OCHOBHBIX MPOU3BOJAHBIX. JluddepeHuunan ¢GyHKIMH, €ro
MPUMEHEHHUs] K [pPUOJMKEHHbIM  BBIYMCIEHUSM. HBapuantHOCTh  (OpPMBI  IEPBOTO
mupdepennmana. I[lpowsBomHast cnoxuoit ¢yHkiuu. udbdepenuupyemocts QyHKIUU:
oTpeJieNieHue, TEOPEMBI O CBSI3U MU (HEepeHIIMPYEMOCTH C HEMTPEPHIBHOCTHIO U € CYILIECTBOBAHUEM
npou3BoiHOM. OCHOBHBIE TeopeMbl AU depenHuanbHoro ncurcaenus: Poms, Jlarpanxa, Kommn.
[IpaBuno Jlomurans (packpeiThe HeompenaeneHHocTel). [Ipon3BOaHBIE BBICHIUX TOPSIKOB.
JlokanbHbll 3KkcTpeMyM (QyHKuuH. HeoOXonuMble U JOCTAaTOYHBIE YCIOBUS 3KCTpEMyMa.
[IpaBuno uccnenoBanus GyHKIMM HA MOHOTOHHOCTh M AKCTpeMyM. [Ipu3HaKku BBIMYKIOCTH U
BorHyroctu (QyHkuuu. Touku nepern6a. HeoOGxoaumoe M JocTaTouHOE YCJIOBUS Teperuoa.
AcuMITOTHI PYHKIIMH, UX BHJIBI U CTIOCOOBI HaxoxaeHus1. OO0Ias cxema UCCIeI0BaHus (DYHKIIHH,
MMOCTPOCHUE UX TPaHUKOB.

Pasznen 4. UnTerpasbHoe ucuncjieHne QyHKIUN OJHOM MepeMeHHO

[TepBooOpa3nas dhyakuus. HeonpeneneHHslii HHTErpal U €ro cBoicTBa. Tabmuiia OCHOBHBIX
MHTErpanoB. MeTopl HHTETPUPOBAHUS: HEMOCPEICTBEHHOE UHTETPUPOBAHNE, HHTEIPUPOBAHNE
MOJICTAHOBKOM, HWHTETPUPOBAaHWE 110 4YacTsAM. VIHTEerpupoBaHHME palMOHATBHBIX IpOOEH.
WNuTerpupoBanne  HEKOTOPBIX  UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX  (DYHKIIHIL.
OnpeneneHHblid UHTErpai, €ro reoMeTpudeckuii cmbici. CBOMCTBa OMPEACIICHHOTO MHTErpaa.
®opmyna HrerooTona-JleiiOnuma. Teopema o cpemHeM 3HA4YeHWH. 3aMEHa TIEPEMEHHOM U
MHTETPUPOBAHUE [0 YACTIM B ONpeIeIeHHOM uHTerpane. IlpusoxkeHust ompeneneHHOTo
MHTErpaia K BBIYUCIEHUIO IUiomanei miockux ¢uryp. [loHsTre HECOOCTBEHHBIX MHTETPAJIOB:
oTpe/ieNieHus, CBOWCTBA, METO bl BEIUMCICHUSL.

2 CEMECTP

Paznen S. udgdpepenuunaibaoe ncuncieHue GyHKIMA HECKOJIbKUX MePeMEHHbIX. JJIEMEHThI
TEOPUH TOJISI

OyHkuMM JBYX U OoJjiee MEPEMEHHBIX: OMpeieNieHue, 00JacTh ompezeNeHus, 001acTh
W3MEHEHHUs, T'eOMEeTpHUecKas HHTeprpeTanus, JuHuu ypoBHs. llpemen QyHKuuMuM B TOUKe.
YactHble mpou3BoaHble (Ha mpuMmepe (GyHKIMHM JABYX mepeMeHHbIX). Juddepenuumpyemocts
(GYHKIMU HECKOJIbKMX IepeMeHHbIX. JlocTarounsle ycnoBus nuddepenuupyemoctu. [lonnas
npousBoaHas. [IpousBonnas cnoxHoit yHkumu. Ilomssiil mquddepenunan. MHBaprnaHnTHOCTH
nosHoro  auddepeHnuana.  AHaTUTMYECKHMM  NpPU3HAK  NHOJHOTO  auddepeHunuana.
HuddepenuupoBanue QyHKIMM OJHOW M JBYX IEPEMEHHBIX, 3a/JlaHHOM HesBHO. YacTHble
IIPOU3BO/IHBIE U MOJIHBIE MU (epeHIalbl BBICIINX MOPSIKOB. TeopeMa o paBeHCTBE CMEIIaHHbIX
NPOU3BOAHBIX (U1 (QYHKIMU ABYX INepeMeHHbIX). JIokanbHblE 3KCTpeMyMbl (YHKLIHHU JABYX
NepEeMEHHBIX: HEOOXO0IMMOE U IOCTaTOYHOE YCIOBHUS SKCTpEMyMa. Y CIIOBHBIN SKCTPEMYM (METOT
MHokuTenei Jlarpawka). Haubonbiee u Haumenblee 3HaueHUE (PyHKIMU B 3aMKHYTOM 00J1acTH.
OcHoBHble TOHATHS Teopun mnojsd. CkansgpHoe 1mosie. IloBepxHOCTM W JIMHMM  YPOBHS.
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[IpounsBoHas 10 HanpaBICHUIO. ['paMEHT CKAIIPHOTO MOJISA U €ro CBOMCTBA. BexropHoe moute.
Juseprennus noius. Porop nosus. CBa3b MEXy T'paAMEHTOM U IIPOU3BOIHOM 110 HAIIPaBJIEHUIO.
Pa3nes 6. KpaTHble nHTerpasnl
JIBOMHON MHTETpai: OIpEAcNIeHHe, I'E€OMETPUYECKUN CMBICI, CBOWCTBA. Bpluncienue
JBOMHOTO MHTErpaja B JIEKapTOBOM M NOJIApHOM cucreMax koopauHat MHrerpan Ilyaccona.
TpoliHON HHTErpa: ONpeAcIeHne, FT€OMETPUYECKUI CMBICII, CBOWCTBA. BhIYKMCIEHHE TPOMHOIO
nHTerpaia. [Ipunoxenus 1BOMHOTO U TPOMHOTO UHTETPAJIOB.

Pasnen 7. KpuBosmHeiiHbIe M NOBEPXHOCTHBIE HHTErPAJIbI

KpuBonuHelHbIM HHTErpaj 10 KOOpAXHATAM: OIIpe/ielIeHue, CBOMCTBA, BbruKciaeHue. Padora
B cuioBoM mnojse. ®opmyna I'puHa. KpuBOonmHEHHBIE HMHTETpasbl, HE 3aBUCAIIAE OT IIyTH
uHTerpupoBanus. [loTeHnmanbHas QyHKIUSA, MOTEHIHaIbHOE nose. [oHsITHEe MOBEpXHOCTHOIO
unrerpayia. [loTok BekTopa yepe3 moBepxHOCTh. Teopema ["aycca-Octporpaackoro. ®opmyna
Croxca.

3 CEMECTP

Pasznen 8. Iuddepennuanbubie ypaBHeHUS NEPBOTro MOPSAIAKA

JuddepeHunanbable  ypaBHEHUS: TMOPSJIOK, pelIeHHe, TeopeMa CYIIEeCTBOBAHUA U
€IMHCTBEHHOCTH pemleHus. 3agada Komm. YpaBHeHUs C pa3fensiolUMUC TMEepEeMEHHBIMU.
Onnoponnsie auddepeHmanbabie ypaBHeHUs. JlunelHple nudQepeHnranibapie ypaBHEHUS
MIEPBOTO TMOPsiIKa. YpaBHEHUS B TIOJNHBIX MU depennuanax. MaTerpupyrommii MHOKUTE.

Pa3nen 9. lu¢pepenuuaibHbie ypaBHEHHS BTOPOr0 U N-I'0 NOPSAKA

Juddepenunanbible ypaBHEHHUsI BTOPOTO MOPSAIKA, JOMYCKAIOUIME MOHIKEHUE IMOPSIKA.
Jluneiinbie muddepeHnnanbapie ypaBHEHUST BTOporo nopsaka. CoiicTBa pemieHuil. JluneitHas
He3aBUCUMOCTh GyHKIuH. Onpenenutens Bpornckoro. CTpykTypa o01Iero pemeHus JMHEHHOTO
muddepeHnranbHble  ypaBHEHHs BTOporo rmnopsaka. (dyHnameHTanbHas CHUCTEMa pELICHHH.
JluneiiHble OTHOPOJHBIE AU(QepeHInanbHbIe YpaBHEHUSI BTOPOrO MOPSAIKA C TMOCTOSIHHBIMHU
ko3 durmentamMmu: mocrpoeHue oodmiero pemenus. Meron Diniepa. JIuHeliHbIE HEOIHOPOHBIC
muddepeHnranbHble YpaBHEHUSI BTOPOTO MOPsiIKa ¢ MOCTOSTHHBIME K03 durinentamu. Od1ee u
YacTHOE PElICHUs] HEOAHOPOIHBIX ypaBHeHUI. JIuHelinble auddepeHuanbabie ypaBHEHUs N-T0
MOPsIIKA: CBOMCTBA PELICHHUM, TEOPEMBbl O CTPYKType OOILEro pelieHus, MEeTO] Bapualuu
MOCTOSAHHBIX. JIuHelHble nuddepeHnnanbHble ypaBHEHHUS N-TO MOpSAJIKa C MOCTOSHHBIMU
ko3 durmeHnTaMu. AITOPUTM OCTPOESHUS OOIIEro PEIICHUS.

Pa3nen 10. Cucrembl 1udpepeHnuajibHbIX ypaBHEHUI

Cucrembl nuddepeHunanbHbIX ypaBHEHUN MEpPBOTrO MOpsAKa: OOIIMe MOHSATHUS, Teopema
CYIIECTBOBaHUS U €IMHCTBEHHOCTHU 0011ero pemeHus. CucTeMbl TMHEHHBIX T hepeHIInaTbHbIX
YpaBHEHUH MEPBOrO MOPSAKA: MHTETPUPOBAHUE METOJOM HUCKIIOYEeHHS. CUCTEMBbI JUHEHHBIX
g depeHnnanbHbIX YpaBHEHUI MEpBOTO MOPSIKA: CBOMCTBA PEIICHU, TEOPEMBI O CTPYKTYpE
oOlIero pemieHus, METOJ BapHalli TMOCTOSHHBIX. CHCTEMbl JIMHEHHBIX OJHOPOIHBIX U
HEOJHOPOAHBIX MU depeHIINaTBHBIX YPaBHEHUH ¢ TOCTOSHHBIMU KO3 duiinenTaMu. 31eMeHThI
TEOPHUH YCTOMYUBOCTU. METO/IbI YUNCIIEHHOTO petieHus nuddepeHInanbHbIX ypaBHEHUI.

Pa3nen 11. YUnciioBble 1 QyHKIMOHATbHBIE PSAIbI

UncnoBsie psiibl: OCHOBHBIE TIOHSATHUS, CBOMCTBA CXOASIINUXCS PSAOB, HEOOXOAMMBIN MPU3HAK
cxomumoctu. l'apmonmyeckuii psn. Paner  Jupuxne. IlpusHaku cpaBHeHUs psAgoOB C
noyiokutenbHbiMU uieHamu. [Ipusnak Jlamambepa. VHTerpanbHbIii U paJuKaabHBIA TPU3HAKU
Komm. 3nakouepenyrommuecs psapl: mpusHak JleliOHuUIa. 3HaKOMEepeMEHHBIC PSAbL: MOHSITHS
a0COJIIOTHON M YCIIOBHOM CXOJIMMOCTH, IPU3HAK a0COIOTHON CXOMMOCTH, CBOMCTBA aOCOIIOTHO
U YCJIIOBHO CXOSIIUXCAPSAIOB.
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OyHKIIMOHAIBHBIE Ps/Ibl: OCHOBHBIE MOHATHUS, 00JacTh CXOAUMOCTU. CTETEeHHBIE PSIIbIL:
paauyc, WHTEpBal, obOjacTh cxoaumoctu. CBOMCTBa cTemneHHbIX psAgoB. Psanel Teitnopa u
MakJiopeHa: CBOMCTBA, YCIIOBUE CXOIMMOCTH psAJa K UCXOTHOM (PYHKIIMU, OCHOBHBIE PA3JIOKCHHS.
Paznoxxenue ¢pynkuuu B psg MakiaopeHa ¢ MOMOIIBI0 OCHOBHBIX Pa3IoKeHH. [ TaBHOE 3HaUeHHE
¢bynkuuu. OxBuBaieHTHbIE (yHkuuu. Ilpumenenue psgoB Teitmopa m Makiopena s
BBIYMCIICHUS TIPEIEIOB.

4 CEMECTP

Pa3nes 12. Teopusi BepositHocTel. CiryyaiiHble BeJINYMHBI U MX 3AKOHBI pacnpe/iesieHust

[Ipeamer Teopun BepositHOocTel. CiydaiiHble coObITUS. [IpOTHBOMOJNIOKHBIE COOBITHSI.
HezaBucumpbie coObitus. OTHOcuTenbHas 4acTtoTa. KiaccMyeckoe W TreoMEeTpHYecKoe
OTpEe/IeNIeHuE BEPOSITHOCTU. OJIEMEHTapHas TeOopUsl BeposiTHOCTEH. MeTo/bl BBIYMCICHUS
BeposiTHOcTel.  [IpocTpaHcTBO  3nemeHTapHBIX coObiTuid. Kilaccuueckoe —ompeneneHue
BEPOSITHOCTH. Alredpa cCOOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHI, TPOTUBOIIOJIOKHBIX
COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yIIIUX IMOJHYI TpYIILY.
AxcroMaTu4eckoe orpeneneHue BeposTHOCTU. CTaTUCTHYECKOE OIpeNlelieHHE BEpOSTHOCTH.
VYcioBHas BepOATHOCTb. TeopeMbl 0 BEpOSITHOCTH MPOU3BEIACHUS 3aBUCHUMBIX U HE3aBUCHUMBIX
coObiTuii. [lonnas BepositHOCTh. [loBTOpHBIE McnbITaHUsA. Dopmyna bepuymnu. JlokanbHas u
UHTETrpalibHas Teopembl MyaBpa-Jlannaca. @opmynallyaccona.

[TonaTre cnydaitHOM BenTnYuHBL. J[MCKPETHBIE U HENTPEPBIBHBIE CIIy4aliHbIEC BEJTUYMHBI. 3aKOH
pacnpezneneHusi ciay4yailHo BenuuuHbl. DOYHKIUS pachnpesesieHusi, ee CBONCTBa, Ipaduk.
[InmoTHOCTE pacmpeneneHuss HEMPEPHIBHONW CIydalHOW BEJIMYWHBI (TUIOTHOCTH BEPOSITHOCTH).
dopmyinia 11 BEpOATHOCTH NMOTIAJaHUsI HEIPEPBIBHOM CIIy4aitHOW BEJTMYMHBI B TAHHBIN HHTEPBAJI,
BBIPAXKEHHBIN Uepe3 MJIOTHOCTh BEPOSITHOCTH, TEOMETPUUECKHUI cMbICIT (hopMyiibl. BuHOMMaIBHOE
pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpHOE pacHpenencHHe, HOPMalbHOE
pacnpeeseHue, SKCIOHEHIIUAIBHOE PAaCIPEIEICHHUE.

Pazpen 13. MareMmaTnuyecKkasi CTAaTHCTHKA

IIpenmer maTemaTHueckod cTaTUCTUKU. OCHOBHBIE 3a/ladyl MATEMaTU4YECKOW CTAaTHUCTHUKH.
Bei6opounslii meto. Cratuctuueckoe onucanue. BeiOopku. I'nctorpamMma u HOJIMIOH 4acToT.
Craructudeckas (amnupudeckas) GpyHkuus pacnpeneneHus. BeiOopouHble XapaKTepUCTUKH U UX
pacnpenenenus. CocrositenbHble, 3()()EKTUBHBIE CMEIIEHHbIE M HECMEIIEHHbIE OLIEHKU
napameTpoB. CTaTUCTUYECKOE CpEAHEE, CTATUCTUYECKAs JUCIIEPCUs U CTATUCTHYECKOE CpEelHEe
KBaJIpaTUYHOE KaK TOYEUYHBIE OLICHKM HEU3BECTHBIX: MAaTEMATHYECKOTO OKUIAHMSI, TUCIEPCHH,
CPEJHET0 KBaJpaTUYHOI'O OTKIOHEHUsA. J[OBEpUTENIbHBIE MHTEPBAJIbl U MHTEPBAJIBHBIE OLICHKHU.
JloBepHTeNIbHbIE OLIEHKH HEU3BECTHOW BEPOSITHOCTH MO OosbLIMM BblIOOpKaM. JloBepurenbHas
OLICHKa MaTeMaTU4eCKOro OKMJAaHWs NpU HEU3BECTHOW aucriepcuu. [loBepuTenbHas OLiEHKa
CpeAHEero KBaJpaTMYHOro OTKJIOHeHHs. TouHble BbiOOpouHble pacnpexaeneHus: Ctbrogenta (t-
pacnipenienenue), Oumepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y°-pacmpenesieHue).
IIpoBepka CTaTUCTHYECKUX TUNOTE3. MaTeMaTH4eCKHEe METOJbl INPOBEPKH CTATHUCTUYECKHUX
TUIOTE3. DIEMEHTHI TEOPUH KOPPEISALIUH.
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4. O0beM y49eOHOM TUCITUTLINHBI

Cemectp
Buna y4yeoHoii padoTsI Bcero 1 2 3 4
3E Axkan.u. 3E Axan.u. 3E Axan.u. 3E Axan.u. 3E Axan.u.
O0mas TpyA0eMKOCTh THCIIUIIJINHBI 19 684 5 180 4 144 5 180 5 180
KonTakTHasi padoTa — ayANTOPHbIE 3aHATHUS: 8,0 288 2,66 96 1,78 64 1,78 64 1,78 64
Jlexuyn 4,0 144 1,33 48 0,89 32 0,89 32 0,89 32
[TpakTnueckue 3anstus (I13) 40 144 1,33 48 0,89 32 0,88 32 0,89 32
CamocTosiTeibHasi padoTa 8,0 288 2,34 84 1,22 44 2,22 80 2,22 80
KonrtakTHas camocTosiTennbHast pabora 0,4 0,4 - - -
CaMocTosTEIbHOE U3YYCHHUE Pa3IclIOB 8,0 2,34 1,22 2,22 2,22
E——— ya P 287,6 83,6 44 80 80
Bua kouTposast — Ik3aMeH 3 108 - - 1 36 1 36 1 36
KonrakTHast paboTa — IpOMEXyTOYHAsI aTTECTAIUS 12 i 04 04 04
3 ' - 1 ' 1 ' 1 '
[TonroroBka K sK3aMeHYy. 106,8 - 35,6 35,6 35,6
BuJa MTOroBOro KOHTPOJIS: 3ayer ¢ OlleHKOI JK3aMeH IK3aMeH JK3aMeH
CemecTtp
Buja yueoHoii paGoTsl Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.
Oo01as TpyA0eMKOCTh THCIIUILINHBI 19 513 5 135 4 108 5 135 5 135
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 8,0 216 2,66 12 1,78 48 1,78 48 1,78 48
Jlexuyu 4,0 108 1,33 36 0,89 24 0,89 24 0,89 24
ITpakTraeckue 3ansatus (I13) 4.0 108 1,33 36 0,89 24 0,88 24 0,89 24
CamocTosiTeibHast padoTa 8,0 216 2,34 63 1,22 33 2,22 60 2,22 60
KonTakTHast caMmocTosiTellbHast padoTa 0,3 0.3 - - -
CaMOCTOSITEIIbHOE N3YUCHHE Pa3IeiioB 8,0 2157 2,34 62.7 1,22 33 2,22 60 2,22 60
JUCLAIIINHBI ! !
Bua KOHTpPOJIst — DK3aMeH 3 81 - - 1 27 1 27 27
KonTakTHast paboTa — IpOMeKyTOYHAs aTTECTAIIUS , 09 ) . 03 . 03 03
[ToaroToBKa K SK3aMeHy. 80,1 - 26,7 26,7 26,7
Bujx MTOroBOro KOHTPOJIS: 3auyer ¢ OLEHKOM IK3aMeH IK3aMeH IK3aMeH
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AHHOTa U padoyeil NPOrpaMMbl JUCHUIITIHHBI
«DU3UKa»

1. Heap AMCOMIUIMHBI — IPHOOpPETEHUE OOYUYAIOMIMMUCS 3HAHHWIA TI0 OCHOBHBIM pa3jeiiaM
(U3HKY ¥ YMEHUIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCIHILTAHAX.

2. B pe3yabTaTe M3yUeHUs] TUCHUIJIMHBI 00YYAKOIIUICS T0JIAKEH::

Obnadams ClenyONMMA KOMIIETCHIIUSAMU U UHAUKATOPAMH UX JOCTHXKEHUS:

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

3uams:

- pu3MYeCKUe OCHOBBI MEXaHUKH, (PU3UKH KOJICOAHU M BOJIH, JICKTPUUYECTBA U MAarHETU3Ma,
ANIEKTPOJIMHAMHUKHU, CTATUCTUYECKONW (U3MKM W TEPMOJIMHAMHKH, KBAHTOBOW (DH3UKH; CMBICI
dbyHIaMEHTANBHBIX (PU3UYECKUX 3aKOHOB, TPUHIIUIIOB U MOCTYIATOB; UX (OPMYIUPOBKU U TPAHUIIBI
MIPUMEHUMOCTH; CBSI3b HIUPOKOTO Kpyra pu3nyeckux siBiaeHui ¢ GyHIaMEeHTaIbHBIMU MPUHIIUITAMH
M 3aKoHaMu (U3UKH; OCHOBHBIE METOJbI PEIICHUs 3a7ad IO OMHUCAHHWIO (DU3MYECKUX SIBJICHHI;
METO/1bI 00pabOTKH pe3yabTaTOB (PU3NYECKOTO IKCIIEPUMEHTA.

Ymemo:

- MPUMEHSTh TEOPETHUYECKHE 3HAHUS M JKCIICPUMEHTAIbHBIE METOJbl WCCIEAOBAHUS TPHU
perieHuu mpohecCUOHATBHBIX 33/1a4; MPOBOIUTH PACYETHI, OCYIIECTBIIATH AHAIN3 U HA OCHOBE 3TOTO
nenatb 000CHOBAaHHBIE BBIBOJIBI; AHAJTU3MPOBATH PE3YNIHTAThl HAOMIOJCHUN W SKCIIEPUMEHTOB C
MPUMEHEHHEM OCHOBHBIX 3aKOHOB W TPHUHIMUIIOB (DU3WKH; ONPEACNATh XapakTep (U3HMUIECKUX
MIPOLIECCOB MO KOMIUIEKCY 3KCIEPUMEHTAIbHOW MH(pOpPMAIMU MPU MOMOIIU I'paduKoB, TaOIUI] U
YpaBHEHUH; MPEJCTABIATh 0OpaOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYI0 HHPOPMAIHIO B
YCTHOH M HUCHbMEHHOW (opMe, B TOM 4YHCIE C HCIOJIb30BAaHHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH .

Bnaoemy:

- HaBBIKAaMHU PabOTHI C IMUPOKUM KPYyroM (GU3UIECKUX MPUOOPOB U 000pyIOBaHMS; HABBIKAMH
000CHOBaHHUS CBOUX CYXJACHHUM U BEIOOPA METO/1a UCCIICOBAHMSL.

3. Kparkoe coaep:xaHue JUCHMILIHHbI.

Paszoen 1. Ocnosvl mexanuxu.

Kunematuka Touku. Mexanunueckoe apuxenue. Tpaekropus. [lyrs nepememienune. CKopocThb
u yckopeHue. OTHOCHUTEIBHOCTh JBIKEHHS. THIbl IBMKEHHS B KUHEMaTuhke. PaBHOMepHoe u
paBHOMEpeMeHHOe JBIKeHUE. ['paduueckoe npenacraBieHue nBuxeHue. CBOOOAHOE MaJleHUE TEll.
PaBHomepHOoe aBmkeHue 1o OKpykHOCTU. OcHOBbl auHaMuKd. IlepBbili 3akoH HproTOHA.
WNuepunaneueie cucteMsl orcyera. [Ipuninun otHocurensHocTu [Manmunes. Macca. Cuna. Bropoii
3akoH HproToHa. YcnoBusi paBHOBECHS Tell. 3aKOHBI COXpaHEHUs B MexaHuke. Mmynbc Tena. 3akoH
COXpaHeHHUs uMMynbca. MexaHnudeckas pabora. MomHocTh. MexaHuueckas 3Heprusi Teja. 3akoH
COXpaHEHHUs PHEPTUH B MeXaHUKe. MexaHnueckue KoieOaHus 1 BOJHBL. ['apMoHMUYecKue KoeOaHus.
Maremaruueckuit MasatHuK. [IpyxunHblii MasTHUK. [IpeBpaiiieHre >HEpruu MpH TapMOHUYECKUX
koJnebanusx. PacrpocTpaneHre MeXxaHWUYeCKUX BOJH B YIPYTHUX cpeax.

Pazoen 2. Ocnoswt monexynsapnou ¢husuxu.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. AToMHas runote3a. Macca u
pa3mep Moiekyna. Yucno Asoragpo. Mpeanbnbiii ra3. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
KMHETUYEeCKOW Teopuu. AOCOINIOTHAs TeMIepaTypHas IIKana. YpaBHEHHE COCTOSHUS HICaTbHOTO
raza. 3orepmuueckuii, U30XOpHBIA 1 n300apHbIN mporiecchl. CMech uaeanbHbIX ra3oB. [lonsTtue o
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(da30BBIX Tiepexojax. B3auMHbIe mpeBpalieHus KUIKOCTeH U ra3oB. McnapeHue u KOHACHCAITHS.
HacplienHbIil 1 HeHachIEHHbIN napbl. Kunenue xxuakoctu. BiiaxxHOCTh BO31yXa.

Pa3zoen 3. Ocnosbt mepmoounamuxu.

Ileppoe Hauano TepMOAMHAMUKH. BHyTpeHHss oSHeprus. KoaudecTBO — TEIUIOTHI.
TennoemkocTh BemiectBa. Pabora B Tepmomunamuke. Ileppoe Hawamo TepmomuHamuiku. U ero
pUMEHEHHE K pa3iIMyYHBIM TporeccaM. AnuabaTHBIN mpouecc. Bropoe Hayamo TepMoIUHAMUKH.
Heobpatumocts mpomeccoB B mpupoje. [loHstne o BTopoM Havaie TepMoauHamMuku. [IpuHmmm
nerctBus TernoBbix Aurarenei. KI1/ reroBbix aurareneid. MieanpHas TEIIoBasi MallvHa.

Paszoen 4. Quzuueckue ocHo8bl MeXaHUKU.

IIpenmer  xmHemaruku. Ilepememenune, ckopoctb, yckopeHue. Kunemarnueckue
XapaKTEPUCTHKU BpalllaTeIbHOTO ABWXKEHUS. 3akoHbl HbroTOHA. 3aKOH BCEMHPHOTO TITOTEHUSI.
3aKOH BCEMHPHOTO TATOTEHHUs. [[BMKeHHE Tena MepeMEHHON Macchl. YpaBHEHUs MemepcKoro.
@opmyina [{1noaKkoBCKOro. YIIpyruii 1 HEynpyruil yaapel mapos. MOMEHT MHEpLUUN MaTe€pUaIbHOU
TOYKU M TBepJoro tena. Kunemarnka rapmoHudeckux kosnedanuii. JuddepeHmaibsHoe ypaBHEHIE
rapMoOHHUYecKuX KojeOanuil. [loHsATHE O 3aTyXamImMX M BBIHY)KJICHHBIX KoJieOaHusx. BomHoBOe
NBIDKEHHE. BOJHBI MPOI0IBHBIE U TTOTIEPEYHBIC.

Pa3zoen 5. Monexynapuas gpusuxa u mepmoouHamuxa.

DOneMeHTbl TePMOJUHAMHMKU W (pu3mueckod KuHeTUKH. MneanbHblit ra3. Pacmpenenenue
bomeuiMana w ero oOmedusnueckuit cmbica. PeanpHbIi Ta3. YpaBHenune Ban-nep-Baanbca.
Tepmonunamudeckuit Mmeton B pusuke. PaBHOBecHBIE cocTosiHusA. Havana tepmonnaamuku. [{ukisr.
OHTpONUSI W €€ CTAaTUCTUYeCKoe ToikoBaHue. SBnenme mepenoca. duddysus. 3axon Duka.
TennonpoBoanocts. 3akoH ®ypre. BHyTpennee Tpenue (Bs3kocTh). 3akoH HproToHa.

Pa3zoen 6. Dnekmpocmamuka u nOCMOSHHbILL 2IEKMPULECKULL MOK.

3akon Kymona. Teopema  Octporpaackoro-I'aycca.  [Jdumosb.  JudnekTpuku B
ANEKTPOCTATUYECKOM II0JIE.

Pazoen 7. Dnekmpomacnemusm.

3akon  Awmmnepa. 3akoH  buo-Camapa-Jlammaca. Cuna  Jlopenuma.  MarneTuku.
DJIeKTpOMarHuTHas MHAYKIUs. YpaBHeHrue MakcBea.

Paszoen 8. Onmuxa.

Nurepdepentiusa BonH. Audpakius BosH. [lonspuzanus BoaH. TemnoBoe u3nydeHue. 3akoH
Kupxroda. T'mmore3a Ilnanka. KBaHTOBOE OOBSICHEHHE TEIUIOBOTO W3JIy4YCHHSI. ODPPeKT
Komnrona. fAnepnas moaens aroma. [loctynarsl bopa. ATom Bogopoa o bopy.

Paszoen 9. Dnemenmol k6anmosoii puzuxu.

I'mnore3a ne bpoitnsg. BonHoBoe ypaBHenue lllpenunrepa aisi CTalMOHAPHBIX COCTOSIHUIA.
Omnpwitel  [lItepna-I'epnaxa. MuorosnekTponHsii aroM. Oddekr 3eemana. [lpunuun Ilaynu.
KBanToBbIe cratucTuueckue pacnpeznenenus boze-Oiiniurelina u @epmu-upaka. PoHOHBI. 3aKOHbI
Hebas u DitHiuTelHa. XapaKTEpUCTUKU sapa: 3apsijl, Macca, SHEPrusi CBsI3W HYKJIOHOB. SljepHbie
peakunn. yHaamMeHTanbHbIE B3aUMOJCHCTBUS U OCHOBHBIE KJIACChI AJIEMEHTAPHBIX YACTHULL.
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4. O6beM yaeOHOM TUCITUTUINHBI

Beero Cemectp
Bun yae6HOMI paboThI 1 2 3
3E |Akan.u. | 3E |Akan.u. | 3E |Akax.u. | 3E |Axaz. u.

OO01mmast TpyI0eMKOCTh 14 504 5 79 6 216 6 216
JUCIATUTAHBI
Konrakriast pagora - 577 | 208 |08 | 32 |267| 9 | 222| 80
ay/INTOPHbIE 3aHATHS:
Jlexuun 2.22 80 0.44 16 0,89 32 0,89 32
JIabopaTopHbIe pabOTHI 1.33 48 - - 0,89 32 0,44 16
[Mpaktuyeckue 3ausatus (113) | 2.22 80 0.44 16 0,89 32 0,89 32
CamocrosiTesibHas padora | 6.23 224 1.12 40 233 84 2,78 100
KonTakTHas 0.2 0.2 ] )
camocTosiTeNIbHas padoTa
CaMOCTOATENLHOE U3yYEHHE 6.23 112 233 218

ye 2238 39,8 84 100
pa3nesioB JUCIHILTAHBI
JK3aMeH 2 72 - - 1 36 1 36
KonraktHas  pabora  — 08 ) 04 04
MIPOMEKYTOYHAS aTTECTAIINS 2 - 1 1
[ToaroroBka K 3K3amMeHy 71,2 - 35,6 35,6
Bua konTpoJs: 3auer IK3aMeH JK3aMeH

} Beero Cemectp
Bunx yaeOHoM paboThI 2 2 3
3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u. | 3E |AcTtp. u.
Do i ORI e 14 | 378 2 54 6 162 6 162
JUCIUILTAHBI
Konraxruas pagora - 577 | 156 | 0.88 | 24 [ 267| 72 | 222| 60
ay/INTOPHbIE 3aHATHS:
Jlexumn 2.22 60 0.44 12 0,89 24 0,89 24
JlaGopaTopHbie pabOTHI 1.33 36 - - 0,89 24 0,44 12
[Tpaxtuueckue 3austus (I113) | 2.22 60 0.44 12 0,89 24 0,89 24
CamocrosiTesqibHast padora | 6.23 168 1.12 30 2,33 63 2,78 75
?a?\fg?:;;l::anaﬂ paborta 0.15 0.15 ] ]
CamocrosTenbHOe U3ydYeHUE 6.23 112 238 %78
167,85 29,85 63 75

pa3zesioB JUCIUILITUHBI
JK3aMeH 2 54 - - 1 27 1 27
KonrtaktHas  pabora  — 0.6 ) 0.3 0.3
MIPOMEXYTOYHAsL aTTECTALIMS 2 - 1 1
IToaroroBka Kk sK3aMeHy 53,4 - 26,7 26,7
Bujx konTpoJs: 3auer JK3amMeH JK3aMeH
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHbI
«O0mAasi ¥ HeOPraHN4YeCKass XUMMS»

1. leap AUCHMIUIMHBI —TIPUOOpPETEHHWE 3HAHWUK © KOMIETCHIMHA, (OPMUPOBAHUE
COBPEMEHHBIX TIPEJCTABICHUN B 00JaCTH TEOPETHUECKUX OCHOB XUMHUHU ¥ XUMUU DJIEMEHTOB.

2. B pe3yabTare u3ydeHus AMCHUIJIHHBI 00yYAIOMMIACS I0JIKEH:

Obnadams ClenyONMMA KOMIETCHIIMSIMA U UHIUKATOPAMH HX TOCTH)KCHUS:

OIIK-1.5; OIIK-1.13; OIIK-1.14; OIIK-1.22.

Suame:

— 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOJICKYT;

— OCHOBBI TCOPUH XHMMHUYECKOH CBSI3M B COCJMHEHUSAX PAa3HBIX THUIIOB, CTPOCHUE BEIECTBA B
KOHJICHCHPOBAaHHOM COCTOSTHUHY;

—OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKUX TIPOIECCOB M XapaKTePUCTHKH
PaBHOBECHOTO COCTOSHUS;

— METO/IbI OTIMCAHUS XUMHUYECKUX PABHOBECUH B paCTBOPAX JJICKTPOJIHTOB;

— CTPOEHHUE U CBOMCTBA KOOPIMHAIMOHHBIX COCTMHEHUN;

— TIOJTy9YeHHE, XUMHUYECKHE CBOMCTBA IMPOCTHIX U CIIOKHBIX HEOPTaHHYECKUX BEIIECTB.

Ymems:

— BBITIOJIHATH OCHOBHBIC XHMHYECKHE OTEpPAIliH, OINPEACTATh TEPMOIUHAMHUYCCKUE
XapaKTePUCTHKN XUMUICCKUX PEAKITUI ¥ paBHOBECHBIC KOHIICHTPAITMH BEIIIECTB;

— HCII0JIb30BaTh OCHOBHBIE XHMHYECKHE 3aKOHBI, TEPMOIMHAMUYCCKUE CITPABOYHbBIC JTAHHBIC
JUTsI peteHus MpoeCcCHOHANBHBIX 33714,

— MIPOTHO3UPOBATH BIUSHUE PA3IUIHBIX ()aKTOPOB HA PABHOBECHE B XUMHUECKUX PEAKIIHSIX.

Bnaoemw.:

— TEOPETHYECKUMHU METOJaMU OTIMCAaHUsI CTPOCHHS M CBOMCTB MPOCTHIX M CIOKHBIX BEIIECTB
Ha OCHOBE JIEKTPOHHOTO CTPOCHHS UX aTOMOB U ITOJIOXKEHHUS B IEPUOIMUECKON CUCTEME XUMUYECKUX
2JIEMEHTOB;

— OCHOBHBIMH HaBBbIKaMHU PabOThI B XUMUUYECKOU JTabopaTopuu;

— 9KCTIIEPUMEHTAIBHBIMA METOJIAMH OTIPEICIICHHUS] HEKOTOPHIX (PU3UKO-XUMUIECKUX CBOWCTB
HEOPraHUYECKUX COCTMHCHUH.

3. Kpartkoe cogep:xaHue QU CHHILIAHBI

Pa3zoen 1. TIpyHIIMIIBI XUMUN

1.1. Ctpoenue aToma.
BonHoBble cBoiicTBa MaTepuaibHBIX O00BEKTOB. YpaBHeHue ne bpoiina. CooTHolieHHe
HeonpenenenHocrei ['elizendepra. [lonarue o kBaHTOBOI1 MexaHuke U ypaBHenuu LlIpeaunrepa.

1.2. Ileproinyueckuii 3aKOH ¥ NEPUOJUYECKAsI CUCTEMA.
CoBpemeHHast popMyaUpOBKa Mepuoandeckoro 3akoHa. Ilepuoamdeckas cucremMa U ee CBS3b CO
CTPOEHUEM aTOMOB. 3aMOIHEHHE YTIEKTPOHHBIX CJI0EB ¥ 000JI0Y€K aTOMOB B IIEPUOIUYECKOM CUCTEME
anemeHToB [[.1. MeHaeneena.

1.3. OxuCIUTETLHO-BOCCTAHOBUTENIBHBIE TTPOLIECCHI.
Crenenn oxuciaeHus. BaxHeilline OKHCIMTENM MW BOCCTAHOBUTENM. BaHeilline cXeMbl
MPEBPALLEHUS BEMIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUAX.
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1.4. XuMuueckas CBA3b U CTPOCHUE MOJIEKYII.

KoBaneHTHast CBsA3b, OCHOBHBIE IIOJIOKEHUS METOJIa BAJICHTHBIX CBA3EH. PaccMoTpeHue cxem
NEepeKpBhIBaHUSl aTOMHBIX OpOuTasell npu oOpa3oBaHUM CBsi3eil B Mosekynax. [mOpuamsanms
BOJHOBBIX (hyHKIMHA. OCHOBHBIE TOJIOXKEHUS METOoJa MOJEeKyIsapHbX opbutaneir (MO JIKAO).
Merox ['mmmecnn.O0mue  cBegeHMS O  KOMIUIGKCHBIX — COCIMHEHHUSX, HMX  CTPOCHHE.
MexMonekysipHass 1 BHYTPUMOJICKYJIApHAs BOAOPOJHAs CBs3b. VIOHHAsI CBSI3b KaK MpEEIbHBII
cilydail KoBaJeHTHOW cBsi3u. OOIIMe NpPENCTaBICHUS O MEXMOJICKYJIIPHOM B3aUMOJICHCTBUU:
OPHUEHTAIIMOHHOE, MHAYKIIMOHHOE, TUCTIEPCUOHHOE B3aHMOICHCTBHUS.

1.5. IloHsATHE O XUMHUUYECKOHN TEPMOIMHAMUKE.

TepmoauaamMuueckne QyHKIUNA COCTOSHUS (XapaKTepucTHYeCKue PyHKIMK). BHYTpeHHSSI SHEPTHSI
Y SHTABIUS, UX PU3ndecKuil cMbIC. TepMOXUMHUS M TEPMOXUMHUYECKUE ypaBHEHH. 3aKkoH ['ecca u
cnenctBus u3 Hero. [lousaTue 00 sHTponHK, aOCOTIOTHAS SHTPOTHS U CTPOEHUE BeliecTBa. MzmMenenue
SHTPOIHH B PA3JIMUHBIX MPOIIECCAX.

1.6. [lonsiTHE O XUMUYECKON KMHETHKE. X UMUUECKOE PaBHOBECHE.

OnHocTauifHBIC U CIIOKHBIC PEaKIMU. 3aKOH JEeHCTBYIONMX Macc. KOHCTaHTa CKOPOCTH peaKIlvH.
MoneKyaapHOCT, M TOPSAOK pEakuHh. 3aBUCHMOCTh CKOPOCTH PEaKIUH OT TeMIepaTyphl;
SHTAJIBIUS aKTUBAIMU. [ OMOTE€HHBIN U F€TEPOTEHHBIN KaTaJIu3.

Hctunnoe m xaxymieecs paBHOBecHs. KoHCTaHTa XUMHUYECKOTO paBHOBecus. CMelieHue
XUMUYECKOTO paBHOBecus, npuHuui Jle-llarense — bpayna.

Oueprus ['n66ca, ee cBs3b ¢ SHTponuel U sHTanbnuen. Gusnueckuii cmbica sHeprun ['1d6ca.
DOHTPONMIAHBINA ¥ SHTATBIUHHBIN (pakTops! mporiecca. Csizb AG’; ¢ KOHCTaHTOW PABHOBECHSI.

1.7. PactBophbl. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoskaaroIe 00pa3oBaHue KUAKIUX HCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB
U DJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMUPOBAHHBIE IEKTPOIUTHL. CTENEHb TUCCOLUALUN.
Koncranra mucconmanuu. PaBHOBecme B CHCTEME, COCTOAIIEH W3 HACBIIIEHHOTO pacTBOpa
MaJIOPACTBOPUMOTO 3JIEKTPOJIUTa U €ro KpUCTAIOB. PaBHOBecHMe B pacTBOPAaX KOMIUIEKCHBIX
coenuHeHui. PaBHOBecue nucconuanuy BoAbl, HOHHOE MPOU3BEACHHUE BOJBI U €r0 3aBUCUMOCTb OT
temnepatypsl. [llkana pH. I'maponus coneit.

Pa3zoen 2. Heoprannieckass XuMust

2.1. Xumus S-371eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopona-nepBelii  3JIEeMEHT NEPUOJUYECKON CHUCTEMBI, €ro JABOMCTBEHHOE IIOJIOKEHHE.
Onementbl 1-2 u 13-18 rpynn nepuoaudecKod CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHUHU
AIIEKTPOHHBIX KOH(PUTYpaIUii, BEIUYUH PAINYCOB, IEKTPOOTPUIIATEILHOCTH U YHEPT U HOHHU3AINH
aTOMOB. THIIMYHBIE CTENEHU OKHUCIEHUS. XHMMHYECKHME CBOWCTBA IMPOCTHIX  BEIECTB.
3aKOHOMEPHOCTH B CTPOCHHHM M CBOMCTBAX OCHOBHBIX THIIOB COEJUHEHUN, HX IMOJY4YECHHE.
[IpuponHbie coeMHeHuUs], TOIyYeHUE U TPUMEHEHHE.

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

OneMeHThl 3—12 rpynn nNepUOAUMYECKON CHCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHUH
AIIEKTPOHHBIX KOHGUTYpAllMi, BENTUYHH PaJyCOB, DHEPTHMH HOHU3AILIMU, XapaKTEPHBIX CTETeHEen
OKUCJICHUS, KOOPAMHAIMOHHBIX 4YHuced aroMoB. IIpupoaHble COEIMHEHHUs, TOJyYe€HUEe U
comocTaBieHne (U3NYECKUX M XUMHYECKHX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHE W CBOMCTBA
OCHOBHBIX THIOB coeanHeHni. OcooenHocTH f- 3eMeHToB.
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4. O6beM y9eOHOM TUCITUTUINHEI

Beero Cemectp
Buja yue6Ho# padoThl 1 2
3E Akan. 4. | 3E | Axkag. 4. | 3E | Akan. 4.
Uiomes! ML 12 432 7 252 5 180
JUCIMILIAHBI
Konraxrnas padora — 5,36 193 |311| 112 |222| 80
ayIMTOPHbIE 3aHSITHA:
Jlexuuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I113) 0,89 32 0,89 32 - -
JlabopaTtopusie paboTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHasi padoTa 4,67 168 2,89 104 1,77 63,8
KoHTakTHas caMOCTOSITCIbHAS 02 i )
pabota 4,67 2,89 1,78
CamocTosTenpHOE U3yUeHNe 167.8 104 63.8
pa3aenoB AUCUUILIUHBI ' !
Buabl koHTpOJISA:
OK3aMeH 2 72 1 36 1 36
KonrtakTHas pabora — 08 0.4 04
MTPOMEKYTOYHAS ATTECTAIINS 2 ’ 1 ’ 1 ’
[ToaroroBka K ’3K3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrakTHas pabora —
HPOMEXKYTOYHAS aATTECTALHS 0,01 0.2 ] 001 0.2
Buja uToroBoro KOHTpoOJIs: IK3aMeH sk3amen, KP
CemecTtp
Buna yueo6Ho# padoThl Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
R S 12 324 7 189 5 135
JUCIMTLTAHBI
Konraxruas padora — 5,36 193 [ 311| 112 |222| 60
ayIHTOPHBbIE 3aHITHA:
Jlekmuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ansatus (113) 0,89 24 0,89 24 - -
JlaGopaTtopubie paboTs (JIP) 2,66 72 1,33 36 1,33 36
CamocTrosiTesibHasi padoTa 4,67 126 2,89 78 1,77 47,85
KoHTakTHas caMOCTOSITeIbHAS 015 i i
padora 4,67 2,89 1,77
CaMocToATEeNnhbHOE N3YUEHUE 195 85 78 47 85
pa3zienoB JUCHUIUIMHBI ' !
Buabl koHTpOJIA:
IK3amMeH 2 54 1 27 1 27
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KonraktHas padora —

IPOMEIKYTOUHASI ATTECTALHSI 2 06 1 03 1 03
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Kypcosas paGora 0,01 0,2 - - 0,01 0,15
KonraktHas padora — 0,01 0.2 i ) 0,01 0,15
MPOMEXKYTOYHAS ATTECTALIUS

Bujg uTOroBoro KOHTpoOJIA: IK3aAMEH ’k3amen, KP

AHHOTanus padoyei NPorpaMMsl M CHMUILJIMHBI
«Oprannyeckasi XMMHSD)

1. Heap QMCHUMIUIMHBI — NIPUOOpPETEHHE CTYACHTAMU 3HAHUW O CTPOCHMM OPraHMYECKHUX
COEJIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOIMCTBAX pa3jIMUHbIX KJIACCOB OPraHMYECKUX COEIMHEHUHN U
METO/IaX UX MOJY4YEeHHs, KaK MPOMBIIUICHHBIX, TaK U JIA0OPATOPHBIX; MPUOOpETEHNE  3HAHUI U
HAaBBIKOB JJIsl OCYILIECTBICHUS CHHTE3a OPraHNYECKHUX BEIIECTB.

2. B pe3yabTare n3yueHus AMCUMIIIMHBI 00yYAIOIIMIiCS 10JI2KEeH:

Obaaoams clenyOIUMUA KOMIIETEHIMSIMHA U HHAUKATOPaMU UX JTOCTHKEHUS:

OIIK-1.6; OIIK-1.15; OIIK-1.23

3Hamo:

— TEOpPETHYECKHE OCHOBBI CTPOEHHS U CBOMCTB pa3IMYHBIX KJIACCOB OPraHMYECKHX
COCTMHEHNH

— CrHocoObl TOJY4YEeHHUS U XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCTMHEHHH

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEAKIUN;

Ymemo:

— IPUMEHSATh TEOPETUYECKNE 3HAHMS 111 CHHTE3a OpPraHUYECKUX COCUHEHUIN PA3IIMYHbBIX
KJIaCCOB;

— QHAJIM3HUPOBATh U NPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHNYECKUX COECIMHEHMIA;

— COCTaBJISITh CXEMBbI CHHTE3a OPraHMYECKUX COECIUHEHUH, 3aJaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMU HOMEHKJIATYpbl U KJIaccu(PUKAIIMN OPraHUYECKUX COCTUHEHUII;

— OCHOBHBIMM TEOPETUYECKUMU MPEACTABICHUSMHU B OPraHUYECKON XUMUH;

— HaBBIKaMH 00OCHOBAHUS PAllMOHAIBHBIX CIIOCOOOB MOTYYEHHSI OPraHUYECKUX BEIIECTB.

3. Kpartkoe cogep:xaHue IUCHHUILITHHBI

Pazoen 1. Teopemuueckue 0oCHO8bI Op2AHUHECKOU XUMUU.

1.1. [Ipupoaa KOBaJICHTHOM CBSI3U.

[Ipupona xoBaneHTHOU cBs3u. Dopmynsl JIbrorca. @opmanbHbIi 3apsa. ATOMHbIE OpOUTATIN
(AO). Tumbel nepexpbiBaHusi opOutaneid. [IpuHIMI MakCUMaNbHOTO IEpeKpbIBaHUA. Teopus
rubpuanzan AO. Teopus oTTanKkuBaHUs 3JEKTPOHHBIX Map BajeHTHOH 06onouku (ODIIBO) u
dbopma Mouiekyn. ATOMHO-OpOUTanbHbIe Moiend. [losgpHOCTh KOBaNEHTHOH CBsI3U. MHAYKTUBHBIM
sbdext 3amectuteneld. Jlemokanm3oBaHHAs KOBAJICGHTHAs CBS3b, YCIOBUSA JEJOKAIHU3AINH.
Comnpsixenue, BuIbl conpspkeHus. [loHatue o kpocc-compsbkeHnu. CrnocoObl M300paXKeHHs
JIeJIOKaIM30BaHHOW KOBAJEHTHOH CBsA3U. Teopus pezoHaHca. CBEpXCONpPsKEHNUE.

1.2. Teopus MOJEKYISPHBIX OpOUTATIEH.

Teopuss monexynsapabix opoutaneit (MO). OcHoBHble nonoxenus Teopun MO JIKAO; r-
[Tpubmmxenne. Meron MOX. Pacuer stmiieHa. AHaiu3 pe3yabTaToB pacdera TUieHa, 1,3-
Oyramuena, akposienHa. COOCTBEHHBbIE SHEPrMM M COOCTBEHHBbIE KOX(pHIMEHTH. [ paHU4YHBIE
opouranmu: B3MO u HCMO. DnexkTpoHHbIE IUIOTHOCTH, 3apsiibl Ha aToMax. MoJjekynsapHas
auarpamma. DHepreTuueckas quarpaMma U rpaduueckoe uzodpaxenne MO. DkcriepuMeHTaIbHbIe
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METO/Jbl KBAHTOBOW XUMHH. lloTeHIManbl MOHW3ALMKM U DJIEKTPOHHOE CPOACTBO OPraHUYECKUX
MoJieKysl. POTOMOHHU3ALMSA METaHa.

1.3. [lonsiTue 0 MEXaHU3ME OPraHUYECKOMN peaKIuu.

Knaccugukanus opraHnyecKux peakiyii: 0 TUIy PEeBpaIleHus, [0 THITy pa3pbiBa CBs3EH,
1o xapakrepy aktuBanuu. Knaccudukamus pearentos. [lonsTre o MexaHM3Me XUMHUYECKOH peaKIuu.
OHepreruyeckas avarpaMma. OHeprus akTtuBauuu. IlepexojHoe COCTOSIHME W HUHTEpMEaMar.
AXTUBHpOBaHHBIH KOMIUIEKC. CKOpPOCTBHIMMUTHUpYIOIIAsl cTaaus. PaHee M 1oO37HEE MEpPEXO/HbIE
cocrosHus. [locrynar Xammonna. Kunernka peakuuu. TepMoanHaMuKa peakuu.

1.4. KucnoTsl 1 OCHOBaHUS B OPraHUYECKON XUMUH.

Kucnots! 1 ocHOBaHMs B opranndecko xumun. Teopus bpéncrena. KonnuecTrBeHHas OeHKa
kucnoTHOCTH U ocHOBHOCTH. OH-, CH- m NH-Kucnotel. Dnektporasie 3pQeKTsl, BIUSIIONME Ha
KHMCJIOTHOCTh U OCHOBHOCTb OPraHUYECKUX COCTMHEHHM.

OO6001eHHas KOHLENUMsT KUCIOT M ocHOBaHUM Jlbtonca. KucCIOTHO-OCHOBHBIE peakiuu
JIsronca. [IpomeKyTOUHBIE COEIMHEHHS M YACTULBI OPTaHUYECKUX PEAKIIUI: JOHOPHO-aKIIEITOPHBIE
KOMILJIEKCBI, HOHHBIE Maphl, KAPOOKATHOHBI, KApOAHUOHBI, HOH-PaIUKAJIbI.

KonunuecTBeHHOE onricaHne 3IeKTPOHHBIX AP PekToB 3amectuTenei. [lonstue o 6,p-ananuse.
Peakunonnas cepus. o-Koncrantsl, ux Buapl. YpaBHeHus ['ammera u Tadra. Yuér crepuyeckoro
(dakTtopa.

1.5. Crepeonsomepusi.

Tunsel  ctepeon3zomepoB: KOHPOpPMEpPHI, TE€OMETPUUYECKHE H30MEPhl, HHAHTHUOMEPHI.
Onrtnueckasds wu3zoMepus. XHPaJIbHOCTb. XUpaJIbHAs MOJEKyJa. ACHMMETPUYECKHN LEHTP.
OnTuyeckas aKTUBHOCTh. ODHAHTHOMEpHI, aHTUMOJAbBI. Pamemudeckas cmecb. CrocoOsr
MIPOCTPAHCTBEHHOTO H300pa)K€HUsI ONTHYeCKUX u3oMepoB. OTHocuTenbHas U aOCOJIIOTHAA
koHpurypamuu. [Ipoexnuu @wumepa. D,L-Homenknatypa. R,S-Homenknartypa. Ilonsrtue o0
ONTHYECKON aKTUBHOCTH COEAMHEHUH C IBYMs aCHMMETPHMYECKHMMHM LIEHTpaMmH. /[nactepeomepsl,
Mme30-, apumpo- U mpeo-(HopMBsl.

Paszoen 2. Ankanvl, yuxnoankamsi, ankensl, AIKUHbL U NOJTUCHDBL.

2.1. AnxaHsl.

IN'omonoruueckwii psa. Mzomepus. Homenknatypa. CriocoOsl mosrydenus. [IpoctpancTBeHHOE
U 37eKTpoHHOe cTpoeHue. Kondpopmanuu, cnocodsl n300pa>keHus, CpaBHUTENbHAST YCTOMUNBOCTb.
Ouznyeckue cBoiicta. [loTeHIIMAaNbl HOHU3AUH U 3JIEKTPOHHOE CPOJICTBO, OOIIasi XapaKTePUCTHKA
peakuoHHOM crocoOHocTU. Peakuuu ankanoB. ['amorenupoBanue meraHa. MexaHU3M PEaKIIHH.
TemnnoTsl OTAENBHBIX CTaIUN U CyMMapHbIN Ter1oBor 3pdexT. KuHeTnka raoreHnpoBaHus MeTaHa.
OHepreTuyeckass AuarpaMMa peakiuu. OHeprus aktupanuu. IlepexomgHoe cocrosiHue. Peakuun
rajoreHupOBaHUs TOMOJIOTOB MeETaHa: OpUEHTALINS, peakLOHHAs CIOCOOHOCT®,
PErHOCENEeKTUBHOCTD. Psl yCTOMYMBOCTH aNKUIIBHBIX pauKkanoB. Jpyrue pagukanbHble (EMHbIe U
HelenHbIe) peakuuu ankaHoB. Peakuus KonoBanoBa, mexanu3m peakuuu. CynbhoXxIopupoBaHHe MO
Puny, mexanusm peakuuu. [loHaTre 00 MOHHBIX peakiusIxX ankaHoB. IoH MeToHUS.

2.2. llukioanKaHbl.

I'omonoruueckuit psaa. Mzomepus. Homenknatypa. CriocoOsl nomyyenus. [IpoctpancTBenHoe
U anekTpoHHOe cTpoeHue. Kondopmaruu. Tunel HampspkeHUd B HMKIAX (YriaoBoe, TOPCHOHHOE,
TpaHcaHHyIspHOe). OTHOcHUTeNIbHAs YCTOWUMBOCTH IMKJIOANKaHOB. Du3nueckue CBOMCTBA.
[ToTeHnmansl HMOHU3ALMKU U DIEKTPOHHOE CPOACTBO, OOIIas XapaKTEpPUCTUKA PEAKIHOHHOM
cnocooHoctu. KoHdopmanuu nMKIOTeKcaHa. OKBaTOpHalbHblE W aKCHaJbHBIE  CBSI3H.
[IpocTpancTBeHHAs U30MepHs 3aMEIICHHBIX [TUKIOreKcaHoB. Peakinu nuknoankanoB. OcoOEHHOCTH
peakuuii MaJibIX UKIOB. BaxkHelre npeacTaBuTeNn: HMKIONPOIaH, IIUKIONEHTaH, IUKIOTeKCaH,

JICKaJIMHBI, CTEPOUIBI, aJJaMaHTaH.
2.3. AJKeHBbl.

80



I'omonoruueckuii psn. Mzomepus. Homenknatypa. CriocoOst nomydenus. [IpocTpaHncTBeHHOE
CTPOEHHE U MPOCTPAHCTBEHHASI U30MEPHS AIKEHOB. DJIEKTPOHHOE CTpoeHue. du3nyeckue CBOMCTBA.
[ToTeHnMansl HOHW3AIMKM W DJIGKTPOHHOE CPOACTBO, OOIIas XapaKTEPHUCTUKA PEAKIIUOHHOU
COCOOHOCTH.

Peakumnu ankeHoB. Peakiuu 35eKTpOQUILHOTO TMPUCOSAUHEHHUS aJTKEHOB: MPUCOCIUHEHUE
raJioreHOBOIOPOJIOB, BOJBI, TAJOTC€HOB; MEXaHM3MBbI peakiuid. Peakius OKCHUMEpKypHUpOBaHUS -
JEMEPKYPUPOBAHMS, MEXaHW3M peakiuu. [uapobopupoBaHHe alKEHOB, MEXaHU3M DPEaKIUH.
Brusinue crpoeHus ankuiaOopaHa Ha PETHOXMMHIO peaknuu. TpaHchopManuu alKuiIOOpaHOB B
COEIMHEHUs Ipyrux kiaaccoB. OCOOEHHOCTH MOJIyUYEHUsI CIIUPTOB YEPe3 KUCIOTHO-KaTaIM3UPyeMOe
MPUCOEANHEHUE BOJBI, OKCUMEPKYpHUPOBAaHUE-IEMEPKYPUPOBAHUE H TUAPOOOpPUpPOBAHUE C
MOCJIEAYIONUM OKHCJICHHEM. PernoceneKTUBHOCTh PEeaKIHil AIEKTPO(PUIBHOTO MPHUCOCTUHEHUS.
[IpaBuno MapkoBHUKOBA U €r0 TEOPETUUYECKOE OOBSICHEHUE.

CBoboaHOpamuKanbHOE MpucoeanHeHne OpomoBogopoaa (mepekucHbiit dddext Kapama),
MEXaHU3M peakiuu. Peakiuu paaukaibHOTO 3aMEIICHHs aKeHOB, MPOTEKAIOIINE C COXpaHEHUEM
JIBOMHOM CBSI3U: aJUTMJIBHOE TajJOT€HUpOBaHUE (XJIOpUpoBaHHE MO JIBBOBY, rajOreHHpPOBAHUE IIO
Bomo-Ilurnepy), Mmexanusmsl peakiuii. O30HOJIM3 AJIKEHOB C MOCTEAYIOIIUM BOCCTAHOBJICHUEM,
3aBUCUMOCTH CTPOEHHUS TPOIYKTOB O30HOJM3a OT YCIOBUM BOCCTAHOBJICHHS. DTMOKCHUIUPOBAHUE
ankeHoB (peakuus [Ipunexaesa). Cun-IUTHIPOKCHIIMPOBAHNE aAJIKEHOB: peakius Baraepa, peakius
Kpure, meton Maiinca, peakuust BynBopaa); MmexaHu3Mbl peakuuid. Aumu-TuruipoKCUINpOBaHUE
ankeHoB (peakmus [IpeBo), Mmexanusm peakuun. TpancpopMaiys aKeHOB B aJIbJIETHIbI, KETOHBI U
KapOOHOBBIE KUCIOT. OKHCIIEHHE aJIKEHOB B MPUCYTCTBUU coJiel nmautaaus (Bakep-niporiecc).

IMaapodopmunupoBanue AJIKEHOB, MOJTy9eHUE CIIUPTOB 71 aJTbJICTUIOB.
KowmmnekcooOpazoBanue onepUHOB C NEPEXOTHBIMU MeTaulaMH. ['OMOT€HHOE U T'eTepOreHHOE
ruapupoBanue. KapOensl u kapoeHounapl. CTpoeHHe CUHTIIETHBIX U TPUILIETHBIX KapOeHOB. MeTo1blI
reHepanuu kapOoeHoB. Peakiuu ankeHOB ¢ kapOeHaMU U MX aHAJIOraMH, CTEPEOXUMHUS Ipolecca.
Peakmus Cummonca-Cmurta. [lonmumepusanus aakeHOB (MOHHAS, paJuKalbHAsl, KOOPAUHAIIMOHHAS).
Crepeoperynsipuble MoiuMephl. BakHeliine mnpeAacTaBUTENN: OTHIIEH, MPONWIEH, OYTEHBI,
LUKJIOTEKCEH.

2.4. AnNKuHBIL.

IN'omonoruueckwii psa. Mzomepus. Homenknatypa. CriocoOsl mosrydenus. [IpoctpancTBeHHOE
U 2JeKTpoHHOE cTpoeHue. dusmyeckne cBoicTBa. [loTeHUIManbl HMOHU3AIMU U DIIEKTPOHHOE
CPOJCTBO, 00111as1 XapaKTepUCTHKA PeaKIIMOHHOM criocooHocTH. Peakiuu ankunos. CH-Kucnotnocts
TEPMHUHAIBHBIX aJKWHOB, MOJIyYeHHE HATPUEBBIX, JINTUEBBIX, MArHUEBBIX, MEAHBIX U CEPEOPSIHBIX
MPOM3BOJIHBIX AJIKMHOB. ANETWJICHU[bl, CTPOCHHE U CBOMCTBA. Peaknuu 531aeKTpoduibHOro
MPUCOCIUHEHHS, UX MEXaHU3Mbl M cTepeoxuMus. HykineoduinpHOoe MpHCOECAMHEHHE K alKMHAM,
MexaHu3M peakuud. OxucieHue ankuHOB. (CTepeoCEeNeKTUBHOE BOCCTAHOBJICHUE AJIKHMHOB:
reTEPOreHHOE TUAPUPOBAHME AJIKUHOB M BOCCTAHOBJIEHHUE IIEJIOYHBIMU METAUIaMU B KHJIKOM
aMMHake. Murpanusi TpoMHOM CBSI3M B TEPMHUHAIbHOE NoJIokeHue. Onuromepuszanus. Baxueiine
MPEACTABUTENN: allETUIICH.

2.5. AaxagueHbl ¥ ITOJIUEHE].

I'omonoruueckuit psg. Knaccupukanus. M3omepus. Homenknarypa. CriocoObl MOTy4YeHHUS.
Annensl. [loHsTHE O CTpO€HMM U CBOMCTBAaX. AJIKAIMEHBI C COMPSIKEHHBIMH JABOMHBIMU CBSI3SIMU.
[IpocTpancTBeHHOE U DJIEKTPOHHOE cTpoeHue Oyra-1,3-mueHa. XapakTepucThKa —CBs3EH.
Conpsixenune. OneHkd sHepruu conpspkenus. dPusndeckue cBoiicTBa. IloTeHnmansl noHU3aMU U
AIIEKTPOHHOE CPOJICTBO, OOIIast XapaKTePUCTHKA PEAKIIMOHHOW CITOCOOHOCTH.

Peakuuu anka-1,3-mueHoB. OcoOeHHOcTH peakuuid mnpucoenuHeHus: 1,2- u  1,4-
(compspkeHHOE) TpHcoeAuHEeHHe. MexaHu3mbl  peakiuil. [loHsATHE O KUHETHMYECKOM H
TEPMOJUHAMHYECKOM KOHTPOJE PEaKIHil ANeKTPOPMILHOTO TMPUCOCTUHEHHS] K aJIKCHAM.
[IpumeHnenne B npombiluIeHHOM cuHTe3e. [loHATHE 0 HAaTypaJlbHOM U CHHTETUYECKOM KaydyKax.
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Baxueiimue mnpeacraButenu: Oyra-1,3-1ueH, IUKIONEHTAAUEH, UUKIOAIKAINCHBI, TEPICHBI,
IIOJINEHBI, KAPOTHH.

[lonsiTne O TEPUIHUKINYECKHX pPEAKLUUAX, HMX OCOOCHHOCTM M  KJIacCH(UKALHSL.
Huxnonpucoeaunenue. Lluknonumepusamnus ankeHoB. Peaknuu Jwibca-Anpaepa. Konnenius
IpaHUYHBIX opOutaneil. OObSICHEHHE OCOOCHHOCTEH mpoTekaHUs peakuuu [lwibca-Anbaepa c
MO3ULMU KOHLEMNIUU TpaHUuYHBIX opOuTaned. Mcnonp3oBanue peakuuu Juibca-Anpaepa uis
CHHTE3a OWIMKIMYECKAX W TOJUIUKINYECKHX COCAMHEHUH, sHlo-npaBwio. [lonstue o
rerepopeakiuu Junbca-Ambaepa (XeleTponHbie Ipoiecchl). Opmo-XUHOIMMETaHbI KaK PeareHThl B
peakumax [unbca-Amnbaepa: crnocoObl MX TEHEpalud W NPUMEHEHHE B OPraHUYECKOM CHHTE3E.
Onextpouukiandyeckue peakuuu. [IpaBwio Byasopna-Xoddmana. 3aBUCUMOCTb CTEPEOXUMHHU
IIPOJIYKTOB JIEKTPOLMKIN3AMHN OT YCIOBUMN ocyllecTBIeHUs npouecca. [lonarue o peakumsx 1,3-
JUMOJISPHOTO LUKIIONPUCOEIMHEHUS: TpUMeph! 1,3-1unonsipoduiaoB, peruoXuMust 1 CTEPEOXUMHUS
npotrecca.

Pa3zoen 3. Apomamuueckue coedunenus.

3.1. ApOoMaTU4HOCTH.

OcoOeHHOCTH (U3NYECKUX U XUMHYECKUX CBOWCTB OeH30i1a. COBpeMEHHbIE IPEICTABICHUS
0 CTpoeHuHU OeH30Ja. ApOMaTUYECKUM XapakTep OeH30a. DHEPrusl ConpsikeHus. PacueT MoeKyIbI
O6enzona mo wmerony MOX: nuarpamMma sSHepreTHdeckux ypoBHeH, sHepruun MO. Oueprus
JENIOKAIM3AIIIN TT- AJIEKTPOHOB (dHEprusi pesoHanca). ['padpuueckue nzodbpaxenus t-MO. B3MO u
HCMO 6en3ouna.

Kpurepun apomatnunoctu. IlpaBmino Xrokkens. I'paduueckuil MeTo] MNOCTPOESHUS
qyarpaMMmbl  SHEPreTHYECKUX  YpPOBHEM  apoMaTudeckux coenuHeHud (meron  dpocra).
HebGenzounnple  apomMaTHuecKue  COCAMHEHUS,  HEWTpaJibHble  MOJIEKYJAbl M HOHBI.
AHTHapOMaTUYHOCTh U HEAPOMATUYHOCTh. [IOHATHE 0 TOMOAPOMATHYHOCTH.

3.2. Coenunenus OEH30IBHOTO Psijia.

MN3omepus. Homenknatypa. CrocoObl momydenusi. [IpocTpaHCTBEHHOE M 3JEKTPOHHOE
ctpoenne. dusnueckue cBoicTBa. [loTEHIMANB MOHW3AIMHM M 3JEKTPOHHOE CPOJICTBO, OOIIas
XapaKTepUCTHKA PEaKLIHOHHOM CIIOCOOHOCTH.

Peakuuu snexkrpoduiibHOro 3amenieHus. Peakunu OeH3ona: HUTpoBaHUE, rajJOreHUpOBaHUE,
cyibbupoBaHUe, aNKUIUpoBaHuEe U ammiaupoBanue no Dpuuaento-Kpadrcy. Yeiaosus peaxiuil.
Craguu 00pa3oBaHUs U CTPOCHHE AIIEKTPOQMIBHBIX areHTOB. MArKHUe U >KEeCTKUE AIIEKTPO(UIIBI.
Mexanusm peaknun Sg2(Ar). n-Komiutekcsl. CTpoeHne G-KOMIUIEKCOB. DHEPreTHYECKast AuarpaMmma
peaknuu. CropocThIUMHUTHpYIOIIAs cranus. Kunetwdyeckuid wm3zotonHbid dddexr. [lonstue o
KMHETUYECKOM M TEPMOJMHAMHUYECKOM KOHTpOJIE peakluuil OMMOJIEKYISIPOro 3JIeKTO(UILHOIO
3aMeIleHus] B apOMaTHUEKOM PsIly Ha IPUMEpE peakluu CyibhupoBaHUsL.

Bnusinue 3amectuteneld B OCH30JbHOM KOJbIIE Ha HAMpPaBIIEHHE M CKOPOCTh DPEAKIIHi
ANMEKTPO(GUIBHOTO 3aMEIECHHs: aKTUBUPYIOIINE U JE3aKTUBUPYIOIINE 0pmo-Inapa-OpueHTaHThI
Ne3aKTUBUPYIOIINE Mema-OopueHTaHThl. lloHaTne 00 wunco-3aMenieHUH, unNCO-OPUCHTAHTHI.
OpueHTupytoliee AelCTBUE 3aMECTUTENCH KaK OTPaK€HUE JIEKTPOHHOTO CTPOCHHS G-KOMILJIEKCA.
dakTopel MapUHUATBHBIX CKopocTed. Jpyrue (akTtopsl, BIHUAIONIME HA COOTHOIIEHUE H30MEPOB.
CornacoBaHHast U HECOTJIACOBAHHAsl OPUEHTALIMS IBYX U O0Jiee 3aMeCTUTEIEH.

Karanutuueckoe rugpupoBanue apeHoB. BoccraHoBieHue apeHoB no bépuy, MexaHu3m
peaKIuu; 3aBUCUMOCTh CTPOEHUS MPOIYKTa BOCCTAHOBIIEHHUS OT 3aMECTHUTENS B OEH30IbHOM KOJIbLIE.
Oxucrnenne ankuiaOeH30JI0B. BakHeiimue mnpeactaButenu: OEH30J, TOIYOJ, KCHIIOJNBI, KYMOJI,
CTHPOJL

OObscHEeHHEe peakIuii OMMOJEKYISIPHOTO AIEKTPOPHIBHOTO 3aMElIeHUsI B apOMATUYECKOM
psany ¢ mozuruu Teopun MO. KoHnenuusi rpaHidHbIX opOuTaieil. Peakiuu KUCIOT U OCHOBaHUH,
JIOHOPOB U akuenTopos ¢ no3uuuu treopuud MO. [loHsATHE O 3apsI0BOM M OpOUTAIBLHOM KOHTpOJIE
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OpPraHUYeCcKUX PEaKIfii Ha MPUMEPE peaKkiii ONMOJIEKYIAPHOTO EKTPOPUIBHOTO apOMATHUECKOTO
3amernienus. [IpaBuia opuenTanmu B peakusax SEAr B TepMrUHaX KOHIICTIIIMY T'PaHUYHBIX OpOuTaseil.
Paszoen 4. I'anozenonpouzsoonvle u memanioopeanuiecKue coeoOuHeHusl.

4.1. 'anoreHonpou3BoIHbIE

Knaccugukanus. Homenknatypa.

Anxwui- n anmunranorenuisl. Uzomepust. Homenxiarypa. Crioco0bl osrydeHusl.
[IpocTtpancTBEHHOE U AIEKTPOHHOE cTpoeHue. Dusnueckue cpoiicTBa. [loTeHIIManbl HOHU3ALMHU U
AIIEKTPOHHOE CPOJICTBO, O0IIAs XapaKTEPUCTHKA PEAKIIHOHHON CIIOCOOHOCTH.

Peakiun HykI1€opUIBHOTO 3aMEIIEHHs y HACHIIIEHHOTO aToMa U IMMHUHUpoBaHusL. [loHsTre
HYKJIIEO(DUIBHOCTH ¥ OCHOBHOCTH PeareHToB. AMOMACHTHBIE HYKJICO(DHIEHBIE PEareHTHI.

BumosntekynsipHbIii MexaHU3M HyKJIeopuiabHOTO 3amenieHus (Sn2). BrusHHE OTAETHHBIX
(akTOpOB Ha PEAKIMOHHYIO CIIOCOOHOCTH I'aJIOTEHONPOU3BOIHBIX: CTPOCHHUE CyOCTpaTa, XapakTep
yXOAdIleld TPYIIbl, CUla HYKIEOQWIBHOIO peareHta, mnpupoja pactBoputens. Crepeoxumus
peakiuit Sn2.

MOHOMONIEKYIIPHBIM  MEXaHU3M HYKJICO(QWIbHOTO 3aMelleHus. BiusHue oTIenbHbIX
(akTOpOB Ha PEaKLUHMOHHYIO CIIOCOOHOCTh raJOr€HONPOU3BOJHBIX: CTpOEHHE cyOcTpaTa, MpUpoaa
HYKJICO(UIHHOTO areHTa U pacTBOpUTENsL. AnaopmibHbIN kaTain3. Ctepeoxumust peakiuii Sn1.

Brnusinue pactBopuTens Ha HallpaBJIEHUE U CKOPOCTh PEAKIMM HYyKJI€O(UIHHOTO 3aMEIEHUSI.

Peakuun >nmumunupoBanus. B-Onumunupoanue. Mexanusmsl E1 u E2. bumonexynspHblit
MexanusMm otmerienns (E2). Bausaue oTaenbHbIX (akTopoB (CTpyKTypa cybcrpaTa, Mpupoa
peareHTa W pacTBOPHUTENS, TeMIlepaTypa) Ha pEaKUUOHHYIO CIOCOOHOCTh Tajor€HaJKaHOB.
Crepeoxumus peakuuii E2. HanpaBnenue peakuuii otiieruieHus: npasuia 3aiiueBa u ['odmana.
@daxTophl, BAUSIOIINE HAa HAPpaBJIeHHE peakuil OTHICTIEHUS: YCTOMYUBOCTD aJIKeHA U CTEpUYECKUe
ahdextrl. [lonsTne o HeHykineobuabHbIX ocHOBaHmsaX ([ABY, JIbH, ryanmmunsl). Konkypenius
peakuuii Sn1 u E1, SN2 u E2.

Bununranorenunsl.  CriocoObr  mosryueHus. OCOOGHHOCTH — CBSI3W  YIJIEPOJI-TaJOTeH.
PeakunonHas CcHOCOOHOCT, B peakUMsIX HYKICOQUIBHOTO 3aMELIeHHs, SIMMHHHPOBAHUS,
ANEeKTPOGUIBHOTO TPUCOEAUHEHUS.

ApoMaTruyeckue rajJoreHonpon3BoAHble. OCOOEHHOCTH CBSI3U YIJIepOA-TajJOreH U peakiuu
3aMelleHHs rajioreHa. MexaHu3M 3aMelleHHs TaJIoreHa B aKTHBUPOBAHHBIX rajoreHaperax (Sn2(Ar)
WIK MEXaHU3M MPUCOCAUHEHUA-OTIIeIIeH ). [IpakTiueckoe mnpuMmeHeHue peakiuii Sn2(Ar):
pearent Cenrepa (2,4-muautpodTopOeH30) B ompeneneHu N-KOHIIEBOH aMHHOKCHIIOTHI B
nentuaax. HeakTHBHpOBaHHbBIE TaIOT€HONPOU3BOIHBIE APOMAaTHUYECKHUX YIIIEBOI0POIOB; apUHOBBIM
MEXaHH3M 3aMEelIeHUs raJloTeHa (MeXaHU3M OTIIEIUICHUS-TIPUCOECTUHEHHS ). DIEKTPOHHOE CTPOECHHE
U CcrnocoObl TeHepalud apuHOB. BaxkHeline mpencTaBUTENN: METUICHXJIOPUA, XJI0podopm,
IUXJIOPATaH, (PPEOHbl, MEKCAXJIOPIUKIOTEeKCaH, BUHUIXIOPUA, TeIoH, XJI0pOEeH30, XJIOPOIpEH,
JJT. Dxonoruueckre mpooieMbl MPUMEHEHHS TaIOT€HOTIPOU3BOHBIX.

4.2. MetamiopraHu4eckie COeIMHEHNUS.

Tunsl cBs3eil B AJIEMEHTOPraHMYECKUX COEAMHEHUAX. XapaKTEpUCTUKA CBA3CH yriepon-
JJIEMEHT B 3aBUCUMOCTH OT TMIOJIOKEHHUS dJeMeHTa B llepuonndeckoil cuctemMe 3JIEMEHTOB.
Mertamnoprannueckue  coenuHeHus. Homenknarypa. CrnocoObl  MOTy4eHHS — JIUTUH- U
MarHufopraHudeckux coequHeHuil. Peakuus I'punbsapa, mexanusm. CTpoeHue peakTuBoB [ punbspa
B KPUCTAJUIMYECKOM COCTOSIHUM U B pacTBope, paBHoBecue lllnenka. VX peakuuu ¢ COeqUHEHUAMM,
CoJiepKalllUMKM  aKTUBHBI aTOM BOJOpOJA: KUCIOTaMH, CHUpTaMHM, aMHMHaMHu. Peaknuu c
KapOOHWJIbHBIMU COEAMHEHUSMH (JUOKCUIOM YIIIepoaa, allbJIeTuAaMu, KeToHamu). Banmoneiicteue
¢ HuTpmiamu. Peakuus ['puHbspa ¢ rajoreHuIamMH pa3iHyHBIX JIEMEHTOB KaK METOJ| MOIy4eHUs
JIEMEHTOPraHUYECKUX  coequHeHM. [IpuMeHeHne  NIUTHHOPraHWMYECKUX  COEAVWHEHMH B
OpPraHMYECKOM CHHTE3E.
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Kommnekcel nepexoanpix MeramuioB. OOmias XapakTepUCTHKA IEPEXOJIHBIX METAJUIOB M
muranjioB. Crpoenue. Tumbl mnpeBpallleHuss KOMIUIEKCOB NEPEXOJHBIX MeTamuioB. llonsTue o
karanuTuueckoM nukie. Peakuun Cysyku, Xeka, Kymanpl, Conorammups! u bymBansga-Xapreura.
Merate3uc onepuHOB. VX poib B KaTaln3e MPOMBIIIJICHHO Ba)KHBIX OPTaHWYECKUX DPEaKUud U
aCUMMETPUYECKOM CHUHTE3E.

Pasoen 5. Cnupmul, ¢henonvl, npocmote s¢hupuvl u oxcupamvi. Opeanuyeckue coeOUuHeHUs cepbl.

5.1. CnupTsl.

Opnoaromueie  crmptel. Kmaccudukanmss u  HoMmMeHknaTypa. CrocoObl  MOJTydeHHsI.
[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTpOoeHHE. BonopojHble CBS3M B COMpTaxX, BIMSHHE Ha
¢usmueckue cBoiictBa. [loTeHmMansl WMOHU3ANMM W DJIEKTPOHHOE CPOJCTBO; 0OImIas
XapaKTepUCTUKAa pEeaKkUHOHHON cnocoOHoctu. Xumudeckue cBoictBa. OH-KucnotHoCTb:
o0pa3oBaHHE AJIKOKCHUIOB, UX CTpOEHHE U cBOMCTBAa. OCHOBHOCTh M HYKJIEO(UIBLHOCTh CIIUPTOB U
QJIIKOKCHUJI-MOHOB: pEaKlUU aJKWJIUPOBAHUS U alMUIMpOBaHUs. Peakuus 3TepupUKaIMN, MEXaHU3M
peakuuu. [lomyuenue »uUpoB HEOPraHMYECKUX KUCIOT. Peakiuu HykJ1€o(UIBHOTO 3aMEIIeHUs
cnupTOB: oOcoOeHHOCTH peaknuii Sn1 w SN2, peaknuoHHAs CHOCOOHOCTh, CTEPEOXUMMUS,
neperpynnupoBku  Barnepa-MeepBeilHa ¥ TOHSTHE O HEKJIACCHYECKUX  KapOOKaTHOHaX.
[IceBomoranorenu ipl: 00pa3oBaHNE ME3WIIATOB, TO3UIIATOB U TPU(DIATOB U3 CIIUPTOB, X CTPOEHHUE U
UCIIOJIb30BAaHNE B OpraHM4eckoM cuHTe3e. Peakuuu snuMuHupoBanus. KuciaoTHo-katamusupyemast
JeTUapataus:  MEXKMOJEKYIsipHas  Jerujparanus, BHYTPUMOJIEKYJspHas  JIeruapaTarus;
MEXaHU3MbI, PEaKIMOHHAs CHOCOOHOCTh, HampaBieHue oTmenienus. [IpaBuno 3aiinesa.
Karanuruueckas neruaparauus. JleruapaTtanus ¢ HCHOJIb30BAaHUEM CIIELMAIbHBIX PEareHTOB:
nerunapatanust o bépmkeccy (bypreccy) m mo UyraeBy. Peaknuu cnupToB ¢ TalloreHUIAMU
dbocdopa u ceprl: MeXaHU3MbI U CTepeoxuMus. BzaumopelicTBue CIUPTOB C OKCUTaJOT€HUIAMU
dochopa u ceprl. BnusHue pacTBOpUTENS HAa HANpPaBIEHHWE PEAKIHUU CHUPTOB C XJIOPUCTHIM
THOHUJIOM, MEXaHM3Mbl peakuuil. OKucieHue CcnupToB. B3aumonelcTBue CHOUPTOB C
nepMaHTraHaToM Kajaus u okcugoM mapranmna (1V). Okucnenue cniupToB coenuHeHusMu xpoma (V1)
— pearent J[[xoHca, peareHT Koisnmunza, peareHT Cappera. OKHCIEHHE C HMCHOJIb30BaHHUE
AKTUBUPOBAHHOTO JUMETHICYIbhokcuaa: okuciaenne nmo Ceépuy u mo Kopu-Kumy. Oxwucienue
CIIUPTOB COCIMHEHUSMHU TUITIEPBAJICHTHOTO Hoaa (okucieHue peareHToM Jlecca-Maprtuna). [lonsarue
0 3AIUTHBIX TPYIIAax CHHPTOB — CUJIMIIOBBIE 3(UPHI COUPTOB M TETparuIpONHpaHUIIbHAS 3alUTa:
crocoObl BBEJCHHS, YCTOWYMBOCTH B XOJI€ CHHTe3a U crocoObl ynanenus. [Ipumenenue B
MPOMBINIIEHHOCTU. CIUPTHI B OMOJIOTHH.

Mmuoroatomubsie ciupThl. [ mukonu. 'muniepus. CriocoOsl monyuenus. Ousndeckue u
XuMuyeckue cBoiicrBa. [IpakTnueckoe npuMeHeHHE.

5.2. ®eHOoBI.

Knaccudpukanus u HomeHknarypa. CnocoOsl monmyudeHusi. Dusndeckue CBOICTBa.
[IpocTtpaHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. [loTeHnnansl HOHU3aMKU U 3JEKTPOHHOE CPOJCTBO;
oOmras XapakTepUCTHKa PEaKIMOHHON COCOOHOCTH. XUMHUYECKHE CBOWCTBA. Peakuuu rugpoxcu-
rpynnbl.  KuciaotHocTs. BnusiHue 3amectuTeneld B KOJIbLIE Ha KHCIOTHOCTh. (OpazoBaHue
(eHOKCHIOB, UX CTPOEHHE M CBOMCTBa. Peakiuu ajikuivpoBaHUS M alUIUPOBaHUA (DEHOJIOB,
MEXaHU3M peakiuu. Peakuum apoMaTuyeckoro sAapa: TaJOTeHUPOBAHUE, HUTPOBAHUE,
cynb(upoBaHUEe, HUTPO3UpOBaHUE, peakuus [arrepmana, peakuus [yOena-Xema, peaxius
Bunscmaiiepa-Xaaka. Peakuuss Konbbe, ee MexaHM3M M BIMSHHME DPA3JIMYHBIX (PaKTOPOB Ha ee
pesynbrar. Peakuus Pelimepa-Tumana. Bzaumopeiicteue ¢ opMabIeruioM, MEXaHU3M PEaKLUu.
I'mppupoBanue u okxucieHue ¢enonoB. CraOuiabHble (EHOKCHIIbHbIE paauKaibl. DeHOJbHbIE
CTaOMJIM3aTOPbl TOJMMEPHBIX MarepuanoB. IleperpynnupoBku aIMIIOBBIX (HeperpymnmnupoBKa
Knsitzena) u cnoxxusix 3gpupoB (neperpynmnupoBka @puca) Gpenosnos. [IpumeHeHne B MPOMBIIITICHHOM
OpPraHUYECKOM CHUHTE3E.

5.3. Ilpocteie 3¢upHI.
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Knaccudukamuss u Homenkinarypa. CnocoObl momydenus. @Pusndeckue CBOKMCTBA.
[IpocTpaHncTBEHHOE M 3JEKTPOHHOE CTpOCHHE. XHUMHYeckue cBoMcTBa. OCHOBHOCTH. Peakuuu
KHCJIOTHOTO PpACUICIUIEHUs: MEXAaHM3Mbl M HaIpaBlIeHUWE peakuui pacuierieHus. OkucieHue
KHUCJIOpOJIOM Bo3ayxa. [IpuMeHeHne B OpraHn4eckoM CHHTE3E.

Huxnuaeckue a¢upsl. Kpayn-adupsr. KommiekcooOpasoBanrue ¢ HOHaMH METAJIOB.
[IpumeHeHne B aHATUTUYECKOW XUMHUU, OPraHUYECKOM CHHTE3€ U TEXHOJIOTHH.

5.4. Oxcupansl.

N3omepus. Howmenkiarypa. CnocoObl  MoOIy4eHUSs. ®dusnyeckue  CBOMCTBA.
[IpocTpaHcTBEHHOE M 3JEKTPOHHOE CTPOCHHE ATUIIEHOKCHAA. XUMHUYECKHe cBoiicTBa. Peakuuu c
PACKpBITUEM SIOKCHIHOTO KOJbIA TOJA JACHCTBHEM pa3IWYHBIX HYKJICO(QHIBHBIX pPEarcHTOB.
MexaHu3Mbl peakuuMid W HaIpaBJICHUE PACKpbITHs KoOJblA. KUCIOTHBIM M OCHOBHBIM KaTaJn3
HYKJICOHIBHOTO PacKpPbITH OKCHPAHOBOTO LMKJA. [IpuMeHeHne B MPOMBIIIJIEHHOM OpraHUYeCKOM
CUHTE3E.

5.5 Opranuyeckue COeTMHEHUS CEPBI.

Knaccudukanus u Homenkinarypa. Truossl U Tno3gupsl. CriocoOsl noaydeHus. Ousndeckue
cBoiictBa. IIpocTpaHcTBEeHHOE U 3JEKTpPOHHOE cTpoeHue. OOmias XapaKTepUCTHKa pPeaKlHOHHOM
CHOCOOHOCTH. XuMHUUeckue cBoicTBa. KucinoTHocTh M ocHOBHOCTh. HykieoduibHbI cBoOMCTBa.
Peakuun oxucnenus. Cynbokcunsl u cyabdonsl. [Ipumenenne cyab(OKCHIOB B OPraHUYECKOM
cuntese. HykneoduiapHbie cBOMCTBa CyIbOKCHUIOB, X aMOueHTHBIN XapakTep. CH-KuciaoTHoCTs.
Peaknusa Kopu-YaiikoBckoro.

Pa3zoen 6. Anvoecuowt u kemonwvi. Kapboonogvie kuciomol u ux hyHKYUOHAIbHbIE NPOUZBOOHDIE.

6.1. Anbieruibl U KETOHBI.

Knaccudukamms wu  Homenkinatypa. CmocoObl momydeHus. DuU3NUeCKHe CBOWMCTBA.
[IpocTpancTBEHHOE U ANMEKTPOHHOE CTpoeHHe. [loTeHImansl HOHU3aluK U JIEKTPOHHOE CPOJCTBO;
00111as1 XapaKTEepUCTHKA PEaKIIMOHHON CIOCOOHOCTH. XuMHuUeckue cBoiicTBa. OCHOBHOCTh. Peakiuun
HYKJICOUIBHOTO TMPHUCOEAUHEHUSA: OOMMI MeXaHU3M, OCHOBHBIM M KHCJIOTHBIM KaTaius,
crepeoxumusi. Peakuuu npucoenunenuss O-Hyki1eo(UIOB: BOJbI, OJHOATOMHBIX U MHOTOAQTOMHBIX
CIIUPTOB, AIKOKCUJOB; MEXaHU3MBbI peakuyid. [IoHATHE O 3alUTHBIX IpyNnax ajabJerHI0B U KETOHOB:
OKCOJIaHbI, CHOCOOBI WX CHHTE3a, YCTOWYMBOCTH B XOJE€ CHHTE€3a M CHOCOOBI YyIaJCHHUS.
[Ipucoeaunenue S-Hyki1e0(GUIOB: TUAPOCYIb(PUTA HATPUS U THOJIOB; MEXaHU3MBI peakiuil. 1,3-
JluThanbl W HMX HCIOJIb30BAHME B CHUHTE3€ albJerujoB W KeToHoB. KoHuernuus oOpaiieHus
MOJIAPHOCTH KapOoHmbHOH rpymmbl. [Ipucoequnenue C-HykiaeopuaoB HUaHUI-aHUOHA, ATKUHUI-
HMOHOB, METAJUIOOPraHUYeCKUX COoeIuHeHul, uanaoB (ocdopa (peakuus Butrtura); MexaHU3MBI
peakuuii. [lonydenue amnuiIoOBBIX M HMpONapruiioBeiXx cnuproB. Peakunu ¢ N-nykieodunamu:
aMMHaKa, NEpPBUYHBIX M BTOPUYHBIX AMHUHOB, THIAPOKCUJIAMHMHA, THAPA3UHOB; MEXaHU3MBbI
peakuuii. Peaknuu c¢ ranoreHonykieodunamu. OTHOCUTENbHAs pPEaKIHMOHHAs CIOCOOHOCTh
aJbJETUI0B U KETOHOB.

CH-KucnotHocTh M KeTo-€HOJIbHAsE TayroMepus. EnHonuzauumsa. Peakuumu c ydactuem a-
BOJOPOJHBIX AaTrOMOB. Peakiuu o-rajoreHHpoBaHHs, H30TOMHOIO OOMEHa U paleMU3allNH;
MEXaHU3Mbl PEAKIUH, KUCIOTHBIM U OCHOBHBIM KaTajau3 3TUX peakuuil. EHOMAT-UOHBI, UX CTpOeHuE
U CcrocoObl TeHepupoBaHus. JIBOWCTBEHHAass pEaKIMOHHAs CHOCOOHOCTh  €HOJSAT-UOHOB.
ANKWINpOBaHME M  aUWJIMPOBAHUE  EHOJAT-MOHOB, MEXAaHU3Mbl pPEaKUMi.  AJbA0IBbHOE
IIPUCOEAVHEHUE U KPOTOHOBAsI KOHJIEHCALMS: MEXAHU3Mbl PEAKIMM, KUCIIBIA U OCHOBHBIN KaTaln3.
IlepexpecTHas anb10JIbHAsE KOHAEHC AU, €€ 0COOEHHOCTH U HeJlocTaTku. HampaBiieHHas anbaoiHas
KOHJCHCALUsl C MCIOJb30BAaHUEM JINTUEBBIX U KPEMHHUEBBIX €HOJATOB. [lepekpecTHas anbaojibHas
KOHJIEHCAllUsl apOMaTUYeCKUX aJIbJIeTHI0B WM (popmasipaeruia ¢ anu@aTiuecKuMH ajlbAeruIaMH 1
ketoHamMu  (kongeHcamus — Kusiizena-llImunra).  Peakumss  IlepkuHa, ee  MEXaHH3M.
AMHHOMETHJIMPOBaHHME aJbJETMJ0OB M KETOHOB (peakuuss MaHHHXa), ee MexaHu3M. Peakuus
aJIbJIETU/I0B U KETOHOB C O-TAJION€HO3aMEIIEHHBIMU CII0KHBIMU dhupamu (peakus Pedopmarckoro).
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Peakuuu okucnenus: okucieHue peaktuBoM J[>koHca, peaktuBoM ToJuieHca, COeTMHEHUSIMU
maprania (VII). OxucieHue o-METHUICHOBBIX TPYMI albACTUIOB U KETOHOB JAMOKCHIOM CEJICHA.
Peakuus baiiepa-Buurepa, ee MexaHu3M, BIHSIHHE CTPOCHHUS CyOCTpara Ha pe3yiabTaT PEaKIIHH.
Peakumns Kannunuapo, ee mexanusM. IlepekpectHas peakuus Kannunuapo. BoccranoBienue
aNbJCTUI0OB M KETOHOB C TOMOIINbI0 KOoMIUIeKCHbIX ruapunoB (NaBHis, LiBHa, LiAIH4),
0COOCHHOCTH TIpoIiecca, KOHTPOJIb XeMOCEICKTUBHOCTH BOCCTAHOBJICHUSI B IPUCYTCTBUU JAPYTUX
GyHKIIMOHANBHBIX rpymni. CTEpeoOXuMUs BOCCTAHOBICHUS KapOOHHUIBHOW TPYIIIBI B XUPATbHBIX
cyoctparax: mpaBmwio Kpama. BoccraHoBieHune KapOOHUIBHBIX COCIWHCHHH 10 QJIKaHOB
(Boccranorienue no Knemmenceny u no Kmxuepy-Bonbdy).

Peakiuu apoMatnueckux aibAETHIOB W KETOHOB C YYaCTHUEM apOMaTHYECKOro sjipa.
[IpuMeneHue B TPOMBIIILIEHHOM OPTaHMYE€CKOM CHHTE3E.

6.2. KapOoHOBBIE KHCIOTHI U UX (PYHKIIMOHAIHHBIE TPOU3BOIHBIE.

OnnoocHoBHBIE KapOoHOBBIE KHCIOTHL. Kitaccupukanus u HomeHkiatypa. CrocoOs
noxydeHusi. [IpocTpaHCTBEHHOE U DIIEKTPOHHOE CTpoeHHE. BomopoaHbie CBs3M B KapOOHOBBIX
kuciorax. Ousnveckue cporictBa. Xumuueckue cBorictBa. OH-KucnoTHOCTh. 3aBUCUMOCTD MEXKITY
CTPOGHHEM U KHUCIOTHOCTBIO. Opmo-3pdext. OCHOBHOCTH KapOOHOBBIX KHCIOT. Peakus
Tepu(UKaMK, €€ MEXaHW3M. B3amMojeiicTBHe ¢ aMMHUAKOM, IEPBUYHBIMH M BTOPHYHBIMH
aMuHamH, MexaHusM peakiuil. IloHarue o koHaeHcupyromux peareHtax Ha npumepe N,N'-
JTUITUKIIOTEKCUIIKapOOIMMMKIa, MeXaHu3M  mporecca. OOpa3oBaHHWE  TraJOr€HaHTHAPHUIIOB,
MEXaHU3MBbI peakiuil. Peaknuu KapOOHOBBIX KHUCIOT C YYacTHEM O-yIJIEPOJHBIX aTOMOB: O-
rajoresupoanue 1no [‘emmo-Posprapay-3eIMHCKOMY, MEXaHU3M peaknuu. BoccraHoBiieHue.
Peakuun nexkapOOKCUIMPOBAHUA: DJEKTPOJIU3 coyied KapOOHOBbIX kucinoT 1o Kombbe,
nexapOokcuirpoBanue 1o Jroma u no boponuny-XyHcIuKKepy, MEXaHU3M pEaKIiu.

OYHKIHOHAIbHBIE MIPOU3BOHEIE, KapOOHOBBIX KHCJIOT: raJIoreHaHTUIPUTbI
(amuranoreHuabl),  AHTHUAPUIBI,  CIOXKHBIC  3QUPHl,  amMuabl, HATPWIBL.  OcoOCHHOCTH
MPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO CTPOEHMs. KHCIOTHBIM M OCHOBHBIM KaTaliu3 B XUMHU
(G YHKIIMOHAJIBHBIX MTPOU3BOAHBIX KapOOHOBBIX KUCIOT. [IoHATHE 0 HYKJIEOPUIBHOM KaTanuse.

lanorenanruapunpl. CrnocoObl monydenus. BzaummopeiictBue ¢ BaxHedmmmu N- u O-
HyKJeodunamu (Boja, COUPTHI, aMMUaK, aMUHbBI, THAPA3UH, METAJNIOOPTaHUYECKHUE COCAUHEHUS
— wmeroa ['mnmana mist cuHTe3a KapOOHWJIBHBIX COEOUHEHUM), MEXaHHU3Mbl peaKIui.
BoccranoBienue no0 anpaerunoB no Poszenmynay-3aiilieBy U HpU MOMOILIM KOMIUIEKCHBIX
runpuoB. BzanmoneiictBue ¢ nuazoMeTaHoM (peaknusi ApHATa-OHUCcTepTa), MEXaHU3M PEaKIUH.

Crnoxusie 3¢upbl. CriocoObl nosmydeHust. ['uapoau3 caoxkHbIX 3PUPOB B YCIOBHUIX KHCIOTO U
OCHOBHOTO  KaTaliM3a, MEXaHU3Mbl  IPOLECCOB.  AMMOHOIM3, MEXaHU3M  pEaKIuu.
[lepesrepudukanuss, MexaHu3M peakluuu. Peakuuu ¢ MeTaioOpraHM4ecKUMHU COCAMHEHUSMH,
BOCCTaHOBJICHHWE 10 CHUPTOB M anbieruaoB. CrnoxxkHoddupHas koHuaeHcamus Kisiizena, ee
mexanu3M. Ilepekpectnas xouaeHcauus Kisiizena. BuyrpumolniexynspHas KOHIEHCALIMS
CIIOKHBIX 3(UPOB AUKAPOOHOBBIX KHUCIOT (KoHAeHcamus Jukmana). KoHaeHcanusi CIOXKHBIX
3(¢UpOB ¢ KapOOHWIBHBIMHU COCAUHEHUSIMH. AITMIOUHOBAs KOHICHCAIUA.

AHTuUpuasl KapOOHOBBIX KUCIOT. CrocoObl monydeHus. Peakuuu aHTUApUIOB KHUCTOT.
Keren, nonyuenue u cBONCTBa.

Hutpunel. CrniocoObl monydeHus. Kucnplii W IIENOYHON TUAPOIU3 HUTPUIIOB, MEXaHU3M
mporeccoB. BoccTaHoBIeHHE KOMIIEKCHBIMUA THAPUAAMU METaIOB 1O aMHUHOB M aJbJIETU[IOB.
BsaumopeiictBue ¢ MarHuii- U JTUTUAOPTaHUYECKUMHU coeAnHEeHUsIMU. KucrnoTHo-kaTanu3zupyemoe
B3aMMO/ICHCTBHE HUTPUJIOB co cripTami (peakius [lnaHepa). Peakiys HUTPUIIOB C HEHACKIIIIEHHBIMU
coeMHeHUsIMU (peakuus Purrepa).

Amugpl. CiocoObl nmomyueHust. ['uaponus, MexaHu3M peakiui. BoccraHoBIeHHE 10 aMUHOB.
Herunpararms amuaoB. [leperpynnuposku ['ogmana u Kypimyca, MexaHH3MBbl PEaKIIHIA.
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Boicime xupHbie kucioTsl. CrnocoObl noiaydyeHus. Pu3nyecKkue U XMMUYECKUE CBOMCTBA.
@OYHKIMOHAJIBHBIE IPOU3BOJHBIE BBICIIMX >KUPHBIX KUCIOT. Bblcline >KUpHBIE KHUCIOTHI B
ouonorun. Ilpocteie mumuael: upbl W Macia. Bocku. Crnoxxkable nunuisl. [IpocrarianauHsl,
0COOEHHOCTH MOJIEKYJISIPHOM CTPYKTYPHI.

MHOroocHOBHbIE ~ KapOOHOBBIE  KHUCJIOTHI.  J[MKapOOHOBBIE  KHCIOTHl  KHPHOTO |
apomarudeckoro psiga. Homenknarypa. CrnocoObl monydeHus. Du3nueckue U XUMHUYECKHE
cBoiictBa. OH-Kucmornocts. OOpa3oBanue (QyHKIMOHAJIBHBIX IPOM3BOAHBIX. Peaxiuu,
[IpOTEKAoUIMe MpU HarpeBaHuu. lluknnueckue aHruIpuibl: mojydeHue, cBoiictBa. [IpumeHeHnue
TMKapOOHOBBIX KHCIIOT B IPOMBIIINICHHOM OPraHUYECKOM CHHTE3E.

1,3-JlukapOoHMIIbHBIE COETMHEHNUS (MATIOHOBBIN 3(hUp, alleTOYKCYCHBIN 3(hUp U €ro aHaIOTH),
X crnocoObl momydeHus, crpoenne, CH-xucnmorHocTh. EHONSATBI 3HPOB: CTpoeHHE, DPEAKIUH
IKWIMPOBAHUS, AalWIMPOBAHUSA, TUAPOIU3a, JeKapOoKkcuinpoBaHus. KuCIOTHOE U KETOHHOE
pacuieruieHde arneToykcycHoro a¢upa. CuHTE3bl KapOOHOBBIX KHCIOT M3 MAaJIOHOBOTO 3(upa.
[Tonmydyenune KHUCIOT M KETOHOB M3 areToykcycHoro adwupa. 1,3-JlukapOoHUIBHBIE COCIMHEHUS B
peaknun Muxadnsa. Peaknuu konaeHcauuu 1,3-mukapOOHWIBHBIX COEAMHEHUH C albJerujaMu
(peaxuust Kuésenarens).

6.3. a,B-Henaceiennsie kapOOHUIIBHBIE COSIMHEHMUS.

o,B-Henaceimennbie kapOoHUIbHBIE coeauHeHHs. CrocoObl momydeHus. Duszndeckue
cBoiictBa. [IpocTpaHCTBEHHOE M AIEKTPOHHOE CTpoeHHe. XuMHuueckue cBoiicTBa. HykieodunbHoe
MIPUCOEANHEHUE K O, 3-HEHACHIILIEHHbIE KAapOOHWIBHBIM COECUHEHUAM: 1,2-ipucoeuHeHue (mpsamoe
npucoequHenne) u 1,4-npucoenuHeHre (CONMpsDKEHHOE MPHCOEAMHEHUE, peakuus Muxasms).
JloHopbl u akuentopbl Muxadsns. @DakTopbl, BIMSIONIME HA TUIl TPUCOEAWHEHHUE: CTPOCHHE
cyOcTpaTa, cTpoeHue peareHrta. [IpucoennHeHrne MeTalJIOOpPraHUYeCKUX COEMHEHUI: peaKTHBOB
['pusbsApa, TUTHIOPraHUYECKUX COCIUHEHUN W JIMTHUAHAIKWIKYIpaToB. [IpsiMoe n conpspkeHHOE
MPUCOEMHEHHE [TMaHUA-aHUOHA, KOHTPOJIb YCIOBHI mpoliecca ajs BbIOOpa THMA MPUCOETUHEHHUSL.
[Ipucoeaunenue O-, N- u S-HykneodunoB. 3HaUeHHE peakui Muxasisi B OpraHndecKOM CHUHTE3E.
Enamunnsiii Mmetonq Ctopka. AHHenupoBaHue 1o POOMHCOHY, MOHSATHE O KAacKaaHBIX (JIOMHHO)
nporeccax.

Pazoen 7. Azomcooepoicawjue coeournenus u cemepoyuriudeckue coeouHeHus.

7.1. HutpocoenuHeHus.

Knaccudpukanus u Homenknarypa. CnocoObl mosydeHus. IIpoctpancrBeHHoe U
3NeKTpoHHOE cTpoeHue. [loTeHuumanbl HWOHM3aLUM M 3JIEKTPOHHOE CPOJCTBO; 0OIIas
XapaKTEepUCTHUKA PEaKLMOHHOM CrIOCOOHOCTH. XUMHUECKUe cBolcTBa. TayroMepus MEpBUYHBIX U
BTOPUYHBIX allu(PaTUYECKUX HUTPOCcOoeAuHEeHH . [[puynHbl MOABMKHOCTH aToMa BOJAOPO/a MpH o-
yraepogHoMm atome. CH-KucnoTHOCTh NHEepBUYHBIX M BTOPUYHBIX HHUTPOATIKAHOB M SKHPHO-
apoMaTUYECKUX HUTpocoeAnHeHui. Peaknuu co menoyamu. CtpoeHue coJsieid. B3zaumopericTBue
HUTPOHAT-UOHOB C KapOOHUJBHBIMHU COEAMHEHUsIMU (peakuuss AHpHU). ApoMaTHUecKue
HUTPOCOEIUHEHUs. Peakuuy BOCCTAHOBJIEHUS HUTPOAPEHOB B KHCIOW W IIEJIOYHOU cpeaax.
[IpoMexxyTouHble  TPOAYKTHI ~ BOCCTAHOBJICHHS ~ HHUTPOTPYNNBl  (HUTPO30COETUHEHHUS,
apWITHAPOKCUIIAMUHBI, a30KCH -, a30- U TUJIPa30CcOeIMHEHNU ). beH3uanHOBast meperpynmnupoBKa.
CenekTUBHOE  BOCCTAaHOBIEGHHME HUTPOTPYHIBI B  JUHUTpoapeHax. Ilpumenenue B
MIPOMBIIITIEHHOCTH; TOKCUYHOCTH HUTPOCOETUHEHHIH.

7.2. AMuHBI.

Knaccupukaimmst u  HomeHknarypa. CnocoObl  nonyudenus. Pusnmueckue CBOICTBa.
IIpocTpaHCTBEHHOE M DJIEKTpOHHOE cTpoeHue. IloTeHiumanel HMOHU3ALMKU U DJIEKTPOHHOE
CPOJICTBO; 00IIIasi XapaKTePUCTUKA PEaKLIMOHHON CIOCOOHOCTH. XUMHUeckhe cBoicTBa. CTpoeHue
U OCHOBHOCTb. Peakumm ¢ KHCIOTaMH, CTPOEHHE COJEW, MX HOMEHKJIAarypa W CBOMCTBa.
AJKWINPOBaHUE U ALIWIMPOBAHUE; MEXaHU3MBbI ATUX peakuil. YeTBepTUUHbIE aMMOHHUEBBIE COJIH U
OCHOBAHUS: NIOJIy4YEHHUE, CTPOCHHE, CBOMCTBA; PACIIETNIEHUE YETBEPTUYHBIX aMMOHHUEBBIX OCHOBAHHUH,
HanpasyieHue peakuuil. [IpaBuno 'opmana. EHamMuHBI: ankuiIMpoBaHHE €HAMUHOB, CONPSKEHHOE

MPpUCOCIUHCHUC CHaMHMHOB K OL,B-HCHaCBIH_IeHHLIM Kap6OHI/IJ'ILHLIM COCAUHCHMUAM.
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Nnentudukanus u pa3aelieHue NEePBUYHBIX, BTOPHYHBIX U TPETUYHBIX AMUHOB C MOMOIILIO
oenzoncynpdoxnopuna (mpoda XuucOepra). Peaknuu aMHHOB C a30THCTOM KHCIOTOM.
Oco0eHHOCTH peaklIuil AMEeKTPO(PUIFHOTO 3aMElIeHHsT B apOMAaTHYECKUX aMHHAX (HUTPOBAHUE,
raJloreHupoBanue, cyibupoBanue, GopmmiupoBanue). [IoHATHE O 3aIUTHBIX T'PYIIIAX AMHUHOB:
alleTWIbHAS 3all[UTa, 3allliTa MPOM3BOJHBIMH YroJbHOM kuciaoTel (BoC- m Fmoc-) — ycraHoBka
3alUTHl, YCTOWYMBOCTH BO BPEMs CHHTE3a W CIIOCOOBI yHalieHWs. ANMIMPOBAHHE aMHHOB IIO
0eH30IbHOMY KOJIbIly. OKucienue aMuHOB. N-okcuabl aMuHOB, pacieruienrne N-oxcumos mo Koymy.
[IpuMeHeHne B MPOMBIIIIJICHHOM OPTaHUYECKOM CHHTE3€. AMUHBI B OMOJIOTHH.

7.3 A30- 1 AMa30COEAMHEHUS.

[Tonyuenue nua3ocoeAMHEHNUN peake TMa30TUPOBAHMS: YCIOBUS IPOBEIECHUS PEAKIIUU U
MEXaHU3M, TMPUPOJAa HUTPOZUPYIOIIETO pEareHTa; pa3juyus B YCTOMYMBOCTH HACBIIMICHHBIX U
apOMAaTUYECKUX Jua3ocoenuHeHud. Pusnyeckne cBOWCTBA. [IpOCTpaHCTBEHHOE M AIEKTPOHHOE
CTPOCHHE apOMaTHYECKUX JMA30COCAMHEHUN B 3aBUCUMOCTH OT pH cpenpl, TayTromepHbIe
npeBpanieHuss. XUMHYECKUE CBOMCTBA. Peakuyu, mpoTeKarolue ¢ BBIJIEJICHUEM a30Ta: 3aMElIeHUe
JMa30HUEBOM TpyIIbl Ha THAPOKCU-, AJIKOKCUTpymmy, ¢rTop, Hon. Peakuuum pagukaibHOTO
3aMEeIeHUs] JMA30TPYIIbl Ha XJIOp, OpoM, IMAHOTPYMIy, HUTPOTPYIIY, BOJopoja, Peakiuwu,
IpoTeKarouue 0e3 BhIIEIEHUs a30Ta: BOCCTAHOBJIEHUE /10 apyIrHApa3suHoB. A3zocoueTaHue. A3o-
U TMa30COCTABJISIONINE, YCIOBUS COYeTaHUs ¢ aMiUHaMU U peHosnamu. [lonydyeHrne u npuMeHeHue
a30CO€IMHEHUMN, a30KkpacuTenu. J[na3omMeTaH, Moay4eHUEe U PEaKUU ¢ KUCIOTAMH U KETOHAMH.

7.4 I'eTepOUUKINYECKHE COCTUHEHNS.

Knaccudukanusa. T'erepormkiandyeckue apomaTudeckue coeauHeHus.  OcoOeHHOCTH
MOJIEKYJIIPHON CTPYKTYpHI. [IATHUIEHHBIE TETEPOIMKINYECKHE COeAMHEHUs: (ypaH, MHUPPOIL,
tnoer. Homenxmarypa. CrnocoObl momydeHus. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTpPOCHUE.
ApomatuyHOCcTh. OCOOCGHHOCTHM peakIuil 3IeKTPOPMIBLHOTO 3aMmemieHus. Anua0hoOHOCTS.
[Ipumenenre MoaAU(PUIMPOBAHHBIX SIEKTPOPUIBHBIX peareHTOB. PeakimoHHAs CIMOCOOHOCTh H
opueHTanms. OpOutanbHbelii kKoHTpoJb. NH- Kucnornocts mnwmppona. Baxkneimme peakiuu
nuppoJiaT-aHuoHa. [IMppONbHBIA LUK - CTPYKTYpPHBIM (parMEHT NPUPOAHBIX U OHOJOTHYECKH
aKTUBHBIX coeauHeHud. lllecTuuneHHble M MONMSAEPHBbIE TETEPOIMKINYECKUE COCAUHEHUS:
MUPUANH, XMHOJIHH, akpuIuH. [lupuann. DneKTpoHHOE CTpOeHHE U apOMaTHYHOCTh. OCHOBHOCTD U
HyKJI1eo(UIbHOCTh. Peakuuu 31eKTpoUIbHOTO W HYKJIEO(MUIHHOTO 3aMENICHMsS: peaKlHOHHAas
criocoO6HocTh 1 opueHTtanus. [Tupuaun-N-okcun, ero crpoeHue, crnocoobl NOMyYEHUS M XUMUYECKHMA
cBoiictBa. Tayromepusi 2- U 4-TUAPOKCM W aMUHONUPUAMHOB. COEIMHEHUS C HECKOJbKUMH
rerepoaToMaMu B IMKJIE: JAMA30Jbl, OKCA30Jibl, AUAa3HHBI U TpuasuHbl. OOIas XapaKTepHUCTHKa
XMUMHUYECKUX CBOMCTB. ['eTepolinkinyeckie cCoOeIMHEHNS B OMOJIOTHH.

Pa3zoen 8. Dnemenmot 6uoopeanuueckou Xumuu.

Amunokucnotel. Knaccudukanus. 3aMeHHMble U HE3aMEHHUMBIE  0-AMHUHOKHCIIOTHI.
Howmenknarypa. Crioco0bl motydeHus o-aMUHOKapOOHOBBIX KUCIIOT U [3-aMUHOKAPOOHOBBIX KUCIIOT
(peakuuss PonmonHoBa). DHAHTHOCENEKTHBHBIM CHHTE3 aMUHOKHUCIOT. XUMHUYECKHE CBOICTBA.
KucnoTHo-ocHOBHBIE CBOMCTBA, IIBUTTEP-UOH, U303JICKTPUUYECKAs TOUKA. Peakiiuu aMHHOTPYIIIBI U
peakiuu KapOOKCUIBHOW TpyHIbl, OCOOCHHOCTHM HuX peanuzanuu. OTHOLIEHHWE K HarpeBaHHUIO
pPa3IMYHBIX aMHUHOKHCIOT. 3alluTHbe Trpynmnbl amMuHOkuciIoT. Ilentuasl. HomenknaTypa.
DNEeKTPOHHOE U TMPOCTpaHCTBEHHOE cTpoeHue. llentunnbiii cuHte3. CTparerusi UCMOJIb30BAHMS
3alIUTHBIX TPYIM B mentugHoM cuHtesze (Boc- m Fmoc-crparerun). Konnencupytoriye peareHTsl.
[lenTuaHbIN CHHTE3 Ha IOTUMEPHON MoANoKKe. THUIIBI MONMMEPHBIX MaTpHll, cMosia Mappudumnaa.
Peanuzanus nporecca u ero aproMarusanusi. OnpeaeneHne NEPBUYHON CTPYKTYpPbI MOJIUIEITHIOB.
Omnpenenenne N- u  C-KOHIIEBBIX aMHUHOKHCIOT. Mertox OamaHa. bpoMinaHOBBIM MeTO.
®epmenTaTuBHOE paciierienne. CeKBeHUpOBaHUE TOJIUNENTHIOB.

Yrnesopbl.
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Knaccugpukanus yrneBogoB. Monocaxapuasl. OcobeHHOCcTH cTpoeHusi. D-YrmeBoasl.
CriocoObr M300paskeHrs MOJIEKYT MOHOcaxapuaoB: Gopmynsl @umepa, Toienca, Xeoypca u ap.
KondopmannoHHblii aHanu3 MOHOcaxapuaoB. OnuMepsl. AHOMEpbl. MyrapoTanus. XUMHUYECKHE
cBoiicTBa. Peaknuu 10 THUAPOKCUIBHBIM TIpYyNIaM: IVIMKO3WIMPOBAHHWE, ALWIMPOBAHUE,
ankuiaupoBanue. Peakumm 1o  KapOOHMJIBHOM  Tpymnme: OKHCIEHHE U BOCCTAHOBIICHHE.
BoccranasnuBaromye 1 HeBOcCTaHaBIMBaKoLMe caxapa. EHonmzanus. Onumepusanus. Peakmus c
¢benmnruapazunom. CHHTE3 | Jerpajanmuss MOHOcaxapuaoB: cuHTe3 Kuwimnanu-®umepa wu
nerpananus o Pydady. Jderpananus mo Bosro.

Pazoen 9. Jlabopamopuwiii npaxmuxym.

be3onacHble npuemsbl U npaBuiia padoTel B 1a00paTOpUy OpraHMuECcKON XUMUU.

Xpomatorpadus. Buabr xpomatorpadum. [lpumenenme TCX mia wuneHTHdUKATIN
OpraHMYECKUX COEAMHEHUN. AZICOPOEHTHI M AIIOEHTHI, ucrosbdyemble B TCX. Bribop amroeHTa.
Oo6napyxenue Bemiects. KoappunuenT yaepxuBaHusl.

OO6mue mMeToasl paboThl B Jlaboparopun opranuyeckoi xumuu. [locyma, Hanbosee yacTo
npumeHsiemasi B 1aboparopun. Harpeanue. Oxnaxaenue. [lepemennBanue.

Meroasl OYHCTKM TBEpABIX BemiecTB. Bosronka (cyonumarnus). Ilepeocaxknenue.
[lepexpucramnuzanus. OnpeaeneHre TeMIlepaTypbl IUIaBleHUs. MeToJ «CMelaHHOW mpoObI»,
JeTIpecCcHs TEMIIEpaTyphl MIIABJICHHUS.

Metobl 04MCTKH XKUIKUX BemiecTB. [Ipoctas u gpakunonHas neperonka. I[leperonka mpu
aTMOC(EepHOM U MOHWKEHHOM JIaBJICHHH.

MeTtobl  BBIZIETIEHUS OPraHUYECKUX BEIIECTB M3 PEaKIMOHHOM CMeCH. OKCTPaKIIHsL.
[Ieperonka ¢ BoastHBIM MapoM. OTrOHKA pacTBOPUTEIIS.

MeTomp! CTIeKTpalbHON UACHTH(UKAIINN OPTaHUIECKIX COSIMHEHUH.

CuHTe3bl opraHuyeckux BemiecTB. OOlIue npaBuiia MOATOTOBKH M MPOBEACHUSI CHHTE3A.
3ajaua ¥ CyIIHOCTh AKCIIEpUMEHTA. TeopeTnueckne OCHOBHI mpoliecca. Beibop ycinoBuit peakiuu.
Pacuer cunreza. Texnuka O6e3omacHoctH. [Ipubop mns nmpoBeneHus cuHTe3a. [IpoBeaeHue ombiTa.
KoHTposs 3a Xx0n0M peakuuu. Beinenenue, O4ncTka U aHaJIu3 MPOIyKTa.

4. O6beM y4eOHON TUCITUTIITUHBI

Beero Cemectp
Bun yaeOHoM paboThI 3 4 5
3E |Akan. 4. 3E |Axkan. u. | 3E |Axkan. 4. 3E |Axaz. 4.
Obwas TpyrOeMKOCTE 15 | 540 | 6 | 216 | 6 | 216 | 3 108
JUCIUILTAHBI
Konrakrast padora — 6.2 | 204 |222| 80 |222| 80 |178| 4
ay/INTOPHbIE 3aHATHS:
Jlexuu 2.67 96 1.33 48 1.33 48 - -
[Tpaxtuueckue 3ansatus (113) | 1.78 64 0.89 32 0.89 32 - -
JlaGopaTopHbie pabOTHI 1.78 64 - - - - 1.78 64
CamocrosiTesibHasi padora | 6.78 244 2.78 100 | 2.78 100 1.22 44
KonrakTHas 0.2 i i 0.2
camocCTosITeNIbHas paboTa 6.78 578 578 192
CaMocToATEenbHOE N3YUCHUE 243.8 100 100 438
pa3aesoB JUCIUILITUHBI
JK3aMeH 2 72 1 36 1 36 - -
KonraktHas  pabora  — 0.8 0.4 0.4 )
IIPOMEXYTOYHAs aTTECTALIMS 2 1 1 -
[ToaroToBka K sK3aMeHy 71,2 35,6 35,6 -
Buja koHTpoJs: IK3aMeH JK3aMeH 3auer
\ Bun yuebHo# paboThI \ Bcero | Cemectp
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3 4 5

3E |Actp.u. | 3E |Actp.u. | BE |Actp.u. | 3E |AcTtp.u.
Oyt ey 15 | 405 6 162 | 6 | 162 | 3 81
JVCIATUTAHBI
Konraxrnas padora — 622 | 168 [222| 60 |222| 60 |1.78| 48
ayIMTOPHbIE 3aHATHA:
Jlexum 2.67 72 1.33 36 1.33 36 - -
ITpaktuyeckue 3anstust (I113) | 1.78 48 0.89 24 0.89 24 - -
JlabopaTopHbie pabOThI 1.78 48 - - - - 1.78 48
CamocrosiTesibHasi padora | 6.78 150 2.78 75 2.78 75 1.22 33
KonTakTHas 0.15 i i 0.15
caMOCTOsITeNIbHAs paboTa 6.78 278 278 192
CamocTosTensHOE H3yUeHNe 149,85 75 75 32,85
pa3aenoB TUCIUIUIAHBI
JK3aMeH 2 54 1 27 1 27 - -
KonraktHas  pabora  — 0.6 0.3 0.3 )
IIPOMEXYTOYHAs] aTTECTAIIH 2 1 1 -
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7 -
Bua koHTpOJIA: JK3aMeH IK3aMeH 3auer

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
«@Pu3nyeckass XUMHI»

1. Heap AMCHUIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISAIOMIMX XOJIOM
XUMHUYECKOTO TMpoIlecca, TMOKa3aTh O0JacTH MPUJIOKEHHS JITHX 3aKOHOB WM HAYYUTh CTYJEHTA
rpaMOTHO MPUMEHSTh UX NMPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U TPAKTUYECKUX 3a/1a4, TOHSTh
OCHOBHbIE KMHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX MPOIECCOB M POJIb KaTaiau3a
JUTSI XUMHUYECKOM TEXHOJIOTHH.

2. B pe3yabTaTe H3yuyeHHUs JUCHUILIMHBI 00y4AIOIIUIICH 10JIKEH:

Obnadams CIETyONUMA KOMIICTCHIIMAMHA U UHAMKATOPAMH MX JOCTHKCHHUS

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

3name:

- OCHOBHBIC 3aKOHBI (PU3UYECKON XHMHH, B3aUMOCBS3b (U3UYCCKUX M XHMHUYECKHX
XapaKTePUCTHUK MPOIIecca;

- IyTH ONpENeTICHUs BAXHEHIIMX XapaKTEPUCTHUK XUMHUYECKOTO PaBHOBECHUS (KOHCTAHTBI
paBHOBECHS, PAaBHOBECHOTO BBIXOJA MPOJAYKTa, CTENEHH MPEBPAIlEHUs HCXOJHBIX BEIIECTB) U
BIIMSIHUS PA3JIMYHBIX (DAKTOPOB HAa CMEIICHNE XMMHYECKOTO PAaBHOBECHSI,

- TEPMOJIMHAMUYECKOE OITMCAHNE CBOMCTB UICAJIbHBIX U HEUJICATIbHBIX PACTBOPOB, MOJAXOIbI K
HaXO0XJIEHUIO NTApIUAIbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

- TEOPUIO rajibBAaHUYECKUX SIBJICHUM;

- TCOPUU KHHETUKHU, IYTH TEOPETUYECKOTO pacuera CKOPOCTEH XMMHUYECKUX pEeaKUHil u
OTPaHWYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBHBIE YEpTHl TOMOI€HHOI'O M TE€TEPOr€HHOI0 KaTrajlin3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO MpoLecca B IPUCYTCTBUM KaTalIM3aTopa.

Ymems:

- IPUMEHATh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAIbHBIE METOJABI HCCIEA0BAHUS
(buzMyecKoi XUMUU TIPU PelIeHNH NMPoQecCHOHANBHBIX 33/1a4;

- IPEACKA3bIBATh U HAXOJUTh ONTUMAJIbHBIE YCIOBUS ITPOBEICHUSI XUMUYECKOTO Mpolecca ¢
LIEJIBIO TTOJTYYEHHSI MAKCUMAJIBHO BO3MOKHOI'O BBIX0/Ia MHTEPECYIOLIETO MPOIYKTA;
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- HPpUMCHATL TCOPCTUYCCKHUEC 3HAHUA U OSKCIOCPUMCHTAJIBHBIC MCETOAbI MCCICIOBAHUA
(bH3H‘IeCKOﬁ XUMHUHU JJId PCHICHHA BOIIPOCOB, BOZHUKAOIUX IIPU U3YYCHUN KUHCTHUKU XUMHUYCCKUX
peaKkuuii;

- IPOBOJUTHL aHAJIU3 U KPUTUUCCKH OLCHUBATH IMOJTYUYCHHBIC 3KCIICPUMCHTAJIBHBIC JAHHBIC,
00001maTe 1 fenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMITJIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJIOB (DM3MUYECKON XUMHH Uil PeICHHS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

- HAaBBIKAMM OIIPEJEICHUS COCTOSIHMS PAaBHOBECHS M CaMOIIPOM3BOJIBHOIO HallpaBJICHUS
XMMHUYECKOTO IpOoLIecca;

- 3HAaHUSIMU OCHOBHBIX 3aKOHOB (DM3MYECKON XUMHUM JJIsl COAEpKATEIbHOM HMHTEpIpeTaluu
TEPMOJUHAMUYECKUX PACUETOB;

- METOJAMM OIIPEACIICHUS MOPSAKA U CKOPOCTH PEAKIUH, YCTAHOBJIECHUS JUMHUTHPYIOLIEH
CTaJNM U MEXaHU3Ma U3y4aeMON XUMHUYECKON PEaKIny;

- HABBIKAMM  COCTAaBJICHUS TAJIbBAHMYECKUX JJIEMEHTOB Ui LENe  OIpeneneHus
TEPMOJUHAMUYECKNX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEyEMOM pEeaKIuu;

- 3HAaHUSIMU OCHOBHBIX 3aKOHOB XMMHUYECKOM KHWHETHKHU, BIHSHHUSA Pa3IWYHBIX (PaKTOpOB
(TemmepaTyphbl, JaBIEHUS, KaTaIU3aTopa) Ha CKOPOCTh XUMHUUYECKOHN peakinu.

3. Kparkoe coaep:xanue JUCUHMILIHHBI

5 Cemectp

Pa3znea 1. Xumuueckasi TepMOAUHAMHUKA

1.1. IlepBsIii 3aKOH TEPMOIMHAMUKH

TepMoauHaMuyeckue CHUCTEMBbl M TEPMOJWHAMUYECKHE MapaMeTpbl. ODKCTEHCHBHBIE U
WHTEHCHUBHBIC CBOMCTBA cUCTeMBbI. TepMoauHamMudeckuii mporiecc. DyHKIMM COCTOSHUS U QYHKIIUN
npouecca. BHyTpeHHsIs S5HepTusl U SHTaNbINS, UX cBOKCTBA. TerioTa 1 padoTa Kak (GopMbl Iepeadu
sHepruu. Pabota pacummmpenuss raza u mnose3Has pabota. DOpMyIHPOBKM NEPBOrO Haudaia
TEPMOJIMHAMUKHU. B3anMOCBsI3b TETIOTHI, pa0OTHI M U3MEHEHHSI BHYTPEHHEH SHEPTUU B H30XOPHOM,
M300apHOM U M30TEPMHUYECKOM TMporieccax. TemmoéMKocTh BelecTBa — U30XOpHAas WM n300apHas,
MoJIsipHas, yaenbHas. Temmo&éMKoCTh HiealbHbIX Ta30B, B3AUMOCBSI3b MOJISIPHBIX TeroéMkoctel Cp
u Cv uneanbHoro raza. Temno€MKOCTh TBEPIBIX BEIIECTB M >KUJIKOCTEH. 3aBUCUMOCTh MOJISIPHOM
n300apHON TEIIOEMKOCTH BELIECTBAa OT TEMIEpPaTyphbl, IMIHPUUYECKUE YpaBHEHHUS (CTEIEHHBIE
pAIBI), UX TPUMEHUMOCTh. 3akoH KyOoB [lebas, mpaBwio Hiononra m Iltu. Cpennsis uzobapHas
TEIUIOEMKOCTh BELIECTBA B MHTEpBAlle TeMIeparyp. TemmeparypHas 3aBUCHUMOCTH MPHUPAIICHUS
sHTanenuu BemectBa (Hr — Ho) mpu mocrosHHOM naBieHHH ¢ yuy€ToM (Da30BBIX MEPEXOIOB.
TemoBoit addext xumudeckoro mpouecca. OcHOBHOE cTaHgapTHOe coctosiHue. CraHgapTHBIE
SHTANBNUU OOpa3oBaHUs W cropaHus BemiecTB. lIpuMeHenue 3akoHa ['ecca sl BBIYMCICHUS
TEIUIOBBIX 3(P(HEKTOB XUMUUECKUX U (U3UKO-XUMHUYECKHX TpoleccoB. CBs3b TEMmIoBbIX 3(h(eKkToB
MIPH MIOCTOSTHHOM 00BbEeMe U MPHU MOCTOSIHHOM JaBJIEHUU. 3aBUCHMOCTbH TEIJIOBOTO 3¢ deKTa peakinu
OoT Temmeparypel. BeiBom u ananmu3 ypaBHeHuss Kupxroda B muddepenunansHoil dopme.
WNurerpupoBanue ypasHeHus: Kupxroda.

1.2. Bropoii 3ak0H TepMOAMHAMUKH.

CaMompou3BOJIbHBIE W HECAMOIPOU3BOJBHBIE, 00OpaTUMble U HEeoOpaTUMbIe, PaBHOBECHHIE
(KBa3WCTaTUYECKHUE) M HEpPaBHOBECHbIE Tpollecchl. PaboTa paBHOBECHOTO U HEPaBHOBECHOTO
npoueccoB. DOpMYIHPOBKH BTOPOTO Hayala TEPMOJAUHAMUKHA. OHTPONHUS KaK KPUTEPH
HAIMpPaBJIEHHOCTH CaMOMIPOU3BOJIBHBIX TMPOIIECCOB W PABHOBECHS B H30JMPOBAHHBIX CHUCTEMaX.
3aBUCUMOCTh SHTPOIUU BEIIECTBA OT MapaMeTPOB COCTOSIHHS (TeMIIepaTyphl, AaBleHUs, 00bema).
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Pacuer u3MeHeHUs SHTPONMM B PaA3IMYHBIX IPOLIECCAX, CBSI3aHHBIX C HW3MEHEHHEM COCTOSHHUSA
UJIEANIBHOTO I'a3a, a TAKXKE YUCTBIX TBEPIBIX UJIU KHUJIKHUX BelllecTB. MI3MeHeHne 3HTpoNuu B Ipoliecce
CMEIIeHHs UeaIbHBIX Ta30B. M3meHenne suTponuu npu (pa3oBeix nepexonax. TemnoBas Teopema
Hepucra, noctynar Ilnanka (Tpetbe Havano TepMoAMHAMUKH). CTaTHCTUYECKass MHTEPIPETALMS
BTOPOTO Hayajla TEPMOJWHAMHKH, ypaBHeHHe boinbimana-Ilnanka. Berumcienune aOGcomoTHOM
SHTPONUM BeuiecTBa. PacyeT M3MEHEHUs SHTPONUU B XUMMUYECKUX PEAKUMSIX IMPU Pa3IUdHbIX
temrieparypax. O0bpenuaenHoe ypaBHeHue | u 1l 3akoHOB TepMoanHaMuku. JHeprus [ enpMrobia u
sHeprus ['mb0ca Kak KpUTEpUHU HAIIPABJIEHHOCTH IPOLIECCOB U PABHOBECHS B 3aKPBITHIX CHCTEMAX.
Xapakrepuctiuueckue (yHKIUH. 3aBUCUMOCTHh SHepruu [empmrosbiia uw sHeprum ['mbOca ot
napaMmeTpoB coctosHus. TeMrepaTypHas 3aBUCUMOCTB dHepruu [ mb0ca BemecTa ¢ yaétom (ha3oBbIX
niepexoqioB. Pox azoBoro nepexona (mepssliid, BTopoit). YpaBuenus [ n66ca-I'ensmrosbiia. Pacuer
M3MEHEHUN CTaHIapTHHIX 3Hepruil ['m06ca u I'enbMrosiplia B XUMHUUECKHUX PEAKIUAX MPU Pa3IMUHbIX
TeMIieparypax.

CucremMbl NEepeMEHHOr0 cocTaBa. XHMMUYECKMH MOTEHLHUAT KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHILMajda OT JAABJICHUS M TeMIEepaTypbl. YCIOBUS paBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHUS MpoIiecca B CUCTEMAX MIEPEMEHHOTO COCTaBa.

1.3. XuMHueckoe paBHOBECHE.

MartepuanbHblii  0ajaHC XMMHMYECKON peakluu, CTeNeHb MpEeBpallleHus, XUMHYecKas
NepeMeHHas. YpaBHEHHE U30TepMbl XUMHUECKON peakiuu (u3otepmbl Bant-I'odda). Xummueckoe
CPOACTBO. AHalM3 YpPaBHEHMSI U30TEPMbI Ui OIpPEAETCHHs] HalpaBJIEHUS CaMONPOU3BOJIBHOTO
MPOTEKAHUSI XHUMHYECKON peakluud OT JaHHOTO MCXOJHOTO (HEPaBHOBECHOTO) COCTOSIHHMSL.
TepMoanHamMuuyeckass KOHCTAHTAa XMMHUYECKOTO pPAaBHOBECHS U OSMIIMPUYECKHME KOHCTAHThI
xumuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHEHHS UX CBS3M JUIs peakliy B UA€aIbHON ra30Bo
cmecu. KoHcTaHTBI paBHOBeCHs [UIi TOMOI€HHBIX M TETEPOrCHHBIX pEaKUui, HICAIBHBIX U
HEHUJICAIbHBIX PEAaKLMOHHBIX cHUCTeM (Ha mpumMepax). CMelleHHe XMMHMYECKOrO paBHOBECUS IpU
n3mMeHeHuu odmero nasyienus (T = const) u mpu mobaBiIeHUN B cucTeMy HHEpTHOTO rasza (T = const,
P = const).

BnusHue temnepaTypbl Ha KOHCTAHTY XMMHYECKOI'O PaBHOBECHS, YpaBHEHHsS H300apbl U
M30XOpBl XMMHMYECKOM peakuuu. BpIBOJ, aHanW3 M HMHTErPUPOBAHME HA3BAHHBIX YPABHCHHMM Ha
IpUMepe ypaBHEHMs H300apbl. PacueT cpeiHero M MCTHHHOTO TEIUIOBOrO 3(p(eKTa XUMHUECKUX
peakuui U3 3aBUCUMOCTH TEPMOJAMHAMMYECKOM KOHCTAHTHI PaBHOBECHs OT TeMIieparypel. Pacuer
KOHCTaHT PAaBHOBECUS XHMHUYECKUX PEAKUMHA W3 CTaHIAPTHBIX TEPMOAMHAMMUYECKUX (QYHKLIUN
BEIECTB. BpIUNCICHNE KOHCTAHT PABHOBECUS XMMMUYECKUX PEAKUUU IO CIPAaBOYHBIM JAHHBIM O
KOHCTAaHTaX paBHOBECHs peakLuii 00pa30BaHUs COEAMHEHUM U3 TPOCTHIX BEIIECTB.

Pa3nen 2. ®a3oBble paBHOBeCHS B O/IHOKOMIIOHEHTHBIX CHCTEMax

2.1. ®azoBble nepexosl U (azoBas AUarpaMma COCTOSIHUSA JJIsi OJTHOKOMIIOHEHTHBIX CUCTEM

®da3a, KOMIIOHEHT, YHCIO cTeneHei cBoooabl. [IpaBuno a3 ['nb66ca. [Ipumenenue npasuia
¢a3 I'mbOca s ananmsa (pa3oBBIX paBHOBECH B OJHOKOMIIOHEHTHBIX cHcTeMax. Jluarpamma
COCTOSIHUS OJTHOKOMIIOHEHTHOM CHCTEMBI, €€ (ha30BbIe MO, TMHUU U TPOIHBIE TOUKH, BEIPAXKAIOIIHE
COOTBETCTBEHHO oOaHO(a3zHoe, nByx(dasHoe u TpexdazHoe paBHOBecusa. HacwimeHHbIH map,
TeMIIepaTypHas 3aBHUCHUMOCTb JIaBJICHMs HACBIIIEHHOro mnapa. KpuTuueckas TOuka, KPUTHYECKOE
COCTOSIHHE BElIeCTBa, ero ocobeHHocTH. BriBoa u aHanu3 ypaBHeHus Kianeipona. 3aBHCUMOCTb
TEeMIIepaTyphl TUIABJIEHUS OT BHEIIHEro JaBIIEHUS, MHTETpUpOBaHHE ypaBHeHUs Kiameiipona s
paBHOBeCHUs TBEpJO€ TeNOo - *KHUJIKOCTb. PaBHOBecus ¢ razoBoi (azoil, ypaBHeHue Knamelpona-
Knay3uyca, BEIBOA ¥ HHTETPUPOBAHHUE YPABHEHUS ISl OTIMCAHUS TMHUI HCTIapeHHs U CyOIrMaIuu,
UcnoJib3yemsle gonyueHus. OnpeneneHne KOOpAUHAT TPONHON TOUKH.

2.2. OnpeneneHue TEpMOIMHAMHUYECKIX (PYHKIUI mporiecca (ha3oBOro nepexoaa
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IIpumeHeHne  ypaBHEHHs Knanelipona-Knaysuyca st pacdera  HM3MEHEHUs
TEPMOJAMHAMHYECKIX (QYHKUUN TTpU (pa30BBIX MpeBpalieHUAX. B3anMOoCBsI3b SHTANIBIUI IJIaBJICHUS,
WCIIapeHUs U BO3TOHKU B TPOMHOM TOUKE. DMIUPUYECKOE TTpaBuiio TpyToHa.

Paznen 3. TepmoanHamMuyeckasi TeOpHsi pAaCTBOPOB

3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [laprinanbHbie MOJIbHBIE BETUUHUHBI

Knaccugukamum pactBopoB. [lapumanbHble MOJSpHBIE BETHMYMHBL. YpaBHEeHUs [ mbOca-
Jrorema (BbIBOA M aHaiuu3). Meroabl ompesesieHUs] NapLUaIbHBbIX MOJISIPHBIX BEJIWYUH (METOJ]
KacaTelbHbIX M METOJ OTpe3KoB). OTHOCUTENbHbIE MapLUUAIbHBIE MOJSPHBIE BEIMYMHBI
(mapuuanbHbIe MOJISIpHBIE (DYHKIIMK cMelIeHus ). TepMoinHaMuueckre (yHKIIUU CMEI CHUSL.

3.2. TepmoiuHAMUUECKOE ONKCAHUE UIE€ATbHBIX U HEUECATBHBIX PACTBOPOB

WNneanbHble (COBEpIIEHHBIE) PaCTBOPHl. XUMHUYECKUN MOTEHIMAl KOMIIOHEHTA H/1€albHOIO
pactBopa. TepmonuHamuueckue (YHKIMM CMEUIEHUS JUIsl WUJEaIbHBIX pPAacTBOpOB. PaBHOBecue
"nneanpHbI pacTBop-nap”, 3akoH Payns, rpaduyeckas uHtepnperanus 3akoHa Payns. IlpeaensHo
pa3baBiieHHbIE PACTBOPBI, 3aKOH [ 'eHpH. YpaBHEHHE XMMUYECKOI0 OTEHIIMAJA JIJIsl PACTBOPUTENS U
pactBopeHHoro BeuiecTBa. HenneanbHble (peaibHble) pacTBOPHI, HOJOKUTENbHBIE U OTPULIATENIbHbIE
OTKJIOHEHUS OT UJieaIbHOCTH (0T 3akoHa Paynst). CraHgapTHbIE COCTOSIHUSI KOMIIOHEHTOB PacTBOpa.
CuMMeTpuYHas U HECUMMETPUYHAsl CUCTEMbl CpaBHEHHUs. PacueT akTHBHOCTEW M palMOHAIbHBIX
K03(h(UIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoaMHaMHUYeCKHue (PYHKLIHUU CMEIICHUS
JUIS HEUJIealbHBIX PAaCTBOPOB. 3aBUCUMOCTh aKTUBHOCTU U KO PUIIMEHTa aKTUBHOCTH KOMIIOHEHTA
OT TEMIIEPATYphl U JaBJICHHUS.

3.3. KomnmraTuBHBIE CBOMCTBAa pa30aBICHHBIX PAaCTBOPOB HEJIETYYHX BEIIECTB B JIETy4eM
pacTtBopuTele

KonnuraTuBHble CBONCTBA pa30aBICHHBIX PAaCTBOPOB HENETYYMX BEILECTB B JIETYYHX
pacTBOpUTENIAX (NOHM)KEHUE J[ABJICHUS HACBIIICHHOTO Iapa pPAacTBOPUTENS HAJ pPacTBOPOM IO
CPAaBHEHMIO C YUCTBIM PACTBOPHUTEIEM, MOBBIIICHUE TEMIIEPATyphl Hayaua KUIIEHUS U NOHMKEHUE
TeMIepaTypbl Hayajla OTBEPICBaHMsI paCTBOPOB, OCMOTHYECKOE JIaBJIEHUE). DOYIUIMOCKOIMYECKas 1
KPHOCKOIIMYECKasi KOHCTAHTbl PAaCTBOpPUTENS. BBIBOJ ypaBHEHMs, CBSI3bIBAIOLIETO IOHWKEHUE
TeMIepaTypbl Hauaua OTBEpAECBAHUS ¢ KOHIEHTpaLueil pactBopa. OcMoc, 0CMOTHUYECKOE JTaBJIEHUE,
oOpatHblii ocMoc. Vcnosb30BaHue KOJJIMTATUBHBIX CBOMCTB AJIS ONpEAETICHHUS MOJISIPHOM Macchl,
CTEIEHH JIUCCOLMALMY WJIM CTENICHH aCCOLMAllMi PaCTBOPEHHOIO BELIECTBA.

Pa3znen 4. @a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMAX

4.1. PaBHOBECHE «KUJIKUI pacTBOP - HACBIIIECHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMaX.

JluarpaMMbl «IaBJICHHE-COCTaB», «TEMIIEPaTypa-cOCTaB», «COCTAB Mapa-COCTaB JKUIKOCTH)
JUTSI MICATIbHBIX U HEHIeaIbHBIX pacTBOPOB. [IpuMeHeHne npaBuiia (a3 K UCCIICIOBAHMIO THATPAMM.
3akonbl ['n06ca-KonoBanoBa. A3zeoTpomnus, TEPMOIMHAMHYECKOE YCIOBHE TOYKH a3eoTporia.
[TpaBuio peruara. GU3NKO-XMMUYECKHE OCHOBBI Pa3ACIICHUS )KUAKUX CMECEH METOaMH MePETOHKU
U peKTU(PUKALIAHN.

4.2. PaBHOBECHE KUIKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CHCTEMaX.

Tepmudeckuii aHaIM3, KPUBBIE OXJIAXKACHUS, TIOCTPOCHHUE TUArPAMMbI TJIABKOCTH TI0 KPUBBIM
oxnaxaeHus. CUCTeMbl C OTPaHMYEHHOW U HEOTPAaHUYEHHON PACTBOPUMOCTHIO KOMIIOHEHTOB B
TBepAOM cocTosiHUU. M3omMopdu3M. Tumsl TBEpabIX pacTBOPOB. JHarpaMmbl MIaBKOCTH U30MOP(HO
KPUCTAJUTM3YIOLIUXCS BellecTB. /[narpaMmbl IIIaBKOCTH CUCTEM C OTPAaHUYEHHOM PacTBOPUMOCTHIO
B TBEPJOM COCTOSIHUM. DBTEKTHMUECKOE U MEPUTEKTHUECKOe paBHOBecus. OrpeneneHue cocraBa
ABTEKTUYECKOM )KHJIKOCTH IOCTpOeHUEM TpeyroibHuka Tammana. [Ipumenenue npasuia ¢a3 ['md66ca
K HCCJIeI0BaHUIO (Da30BBIX PAaBHOBECHIA.

6 cemecTp
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Paspnen 5. PacTBOpHI 2/1€KTPOJIMTOB

5.1 PacTBOpBI JIEKTPOJIUTOB B CTATUYECKUX YCIOBUSIX

TepMoauHaMHUEeCKOE ONMCAHUE CBOMCTB pPAacTBOPOB AJIEKTPOJIUTOB. AKTHUBHOCTH U
KOA(PHUIMEHTH aKTUBHOCTH 3JIEKTPOJIUTA U HOHOB B PAacTBOpE, CPeIHHE MOHHBIE KOA(D(DUIHMESHTHI
aKTUBHOCTH. CBsI3b aKTUBHOCTHU 3JIEKTPOJIMTA CO CPEAHEW MOHHOM aKTMBHOCTBIO U KOHLEHTpaLUen
BIEKTPOJIUTA. Nonnass cuma pactBopa. IlpaBmwno wuonHOW cwmibl. OCHOBHBIE TIOJIOKEHHS
AIEKTPOCTATHYECKOM TCOPUH CHIIBHBIX JeKTposuToB Jlebas- Xrokkens. [IpenenpHbiii 3akoH Jlebas-
XIOKKETsl, BTOpPO€ M TpeThe TMNPHOMIMKEHHS TEOpUH, rpaduveckoe MPeACTaBICHHE H3TUX
3aBUCHMOCTEH.

5.2 PacTBOpPHI AIIEKTPOJIUTOB B JTHHAMUYECKUAX YCITOBHSIX

[IpoBogHuku 3nexTpuyeckoro toka | u |l pona, noHHasE W 3IEKTPOHHAS MPOBOJUMOCTb.
VY aenpHasi, MOJISIpHAsl U SKBUBAJICHTHAS 3JIEKTPUYECKHE TPOBOAUMOCTH, B3AUMOCBSA3b MEXy HUMH.
3aBUCUMOCTh YJEIbHOM M MOJIIPHOM 3JIEKTPUYECKOM MPOBOJMMOCTEH OT KOHIIEHTpAlHH,
TeMIlepaTypbl U HOpUpoJbl pacTBopuTenss. CKOpOCTb U MOJABHKHOCTH (aOCOJIIOTHAsE CKOPOCTH
JBDKEHUS]) MOHOB. 3aKOH HE3aBUCUMOTO JABMXEHHS HOHOB (3akoH Kousbpayma). Ilpenensubie
MOJISIPHBIE 3JIEKTPONIPOBOJHOCTH MOHOB. DcTaeTHBIN MEXaHU3M MEPeHOca IEKTPUUYECTBAa HOHAMHU
TUAPOKCOHUS U Tuapokcuia. Yucna nepeHoca MOHOB. DJIEKTPONPOBOJIHOCTh PACTBOPOB CHIIBHBIX
AJIEKTPOJIUTOB, ypaBHEHHE KOpPHs KBajapaTtHoro (ypaBHenue Kousbpaymia). [Ipumenenue teopuu
CUJIBHBIX AJICKTPOJUTOB JII OOBSICHEHUS AICKTPOPOPETHIECKOTO M peslaKCarimOHHOTO 3(PQEKTOB
CHIKEHUS AJIEKTPONPOBOAHOCTH. BiusHMe MoJjiel BBICOKOW HAMPSHKEHHOCTH M BBICOKOM YacTOTHI
MEPEeMEHHOTO0  TOKa  Ha  3JEKTPONPOBOAHOCTh  pacTBOpPOB.  METOOMKHM  H3MEPEHHUs
ANEeKTPONPoBOAHOCTH. KoHIayKTOMETpHYeckoe ompeaeseHrue CTENeHH U KOHCTaHThl JAUCCOLMAINU
ClabbIX 3JEKTPOJUTOB, TEIUIOTHI, SHTpPONUMU U HHepruu [mbOca mporecca AMCCOIUAIINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COECIMHEHHM.

Pa3znen 6. JiiekTpoxuMHUYecKHe CUCTEMBbI (1eIH)

6.1 SJ1C u >7€KTpOAHBIEC MOTEHIUAIBI

DIEeKTPOXUMHUYECKHUE CUCTEMBI (1enH). BO3HMKHOBEHHME CKauka MOTEHIMala Ha TPaHUIIe
pasnena mpoBoaHUKOB | 1 |1 pona. /[BoitHO# 1eKTpHUUECKHUi CIION. DIEKTPOXUMUYECKUN TTOTSHITHAT,
rajgbBaHu-ToTeHIMAN. OOpaTUMBbIE JICKTPOBI U 00pATUMBIC JIEKTPOXUMHUYECKUE IICTTH (AJIEMEHTHI).
DNEeKTPOABMKYIAs CHUJla TallbBAaHHYECKOTO D3JIEMEHTA, YCJIOBHBIM S3JEKTPOAHBIA MOTCHIHUA
(morennman B BojopoaHou mikane). CBs3p OJIC ranpbBaHWYECKOW IIEMU C  BJIEKTPOIHBIMU
notenianamu. [IpaBuio 3HakoB DJIC 1 37IEKTPOIHBIX TOTCHIIMAIOB. TepMOAMHAMUYECKAs TEOPHS
rajJbBaHUYECKUX siBJicHUH. BwiBoa u ananu3 ypaBHeHust HepHcTa, Beipaxkaroniero 3aBucumMoctsb 3/(C
raJbBaHUYECKOTO JJIEMEHTa OT AKTUBHOCTEH KOMIIOHEHTOB JJICKTPOJHON peakiuu. YpaBHEHHUE
I'm60ca-I'enbMronbIia s JIEKTPOXUMHUYECKUX cHCTeM. 3aBUcUMOCTh DJIC rallbBaHMYECKOTro
arieMeHTa OT TemmepaTypbsl. Kiaccudukaius sIeKTpoJOB: IEKTPOJbl MEPBOTO U BTOPOTO POJa,
ra3oBbl€, OKHCIUTEIHHO-BOCCTAHOBHTEIbHBIE. YpaBHeHHe HepHcra mis moTeHIuana 3JIeKTPOI0B
BCEX BUJIOB.

6.2 I'annbBaHMYECKHE IIEMEHTEI

Tumnel ralbBaHUYECKUX 3JEMEHTOB: XHUMHYECKHE, KOHIICHTPAIIMOHHBIE, C MEPEHOCOM, Oe3
nepenoca. J(udQy3noHHbI MOTEHIMAN, MEXaHW3M BO3HHUKHOBEHHS M METOJIbl €r0 YCTpaHEHUS
(cBeneHus K MUHUMalbHOU BennunHe). Metoauka uzmepenust J/[C U 371eKTpoAHBIX TTOTEHIIUAIOB.
[IpuMeHeHne NOTEHIIMOMETPHUH JIJ1sl OIPEIETIEHUS TEPMOAMHAMUYECKUX XapaKTEPUCTUK XUMUYECKUX
peakumii, TPOTEKAIOUIUX B FaJIbBAHMYECKOM 1IEMU, KOHCTAHT XUMHYECKOTO PaBHOBECH S, aKTUBHOCTEN
u KOd(hOUIIUEHTOB aKTHUBHOCTU JIIEKTPOJIUTOB, pH pacTBOpoB, MpOHM3BENCHHS PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COEAUHEHUN. XUMUYECKUE UCTOUYHUKU TOKA.

Pasznen 7. XuMnueckass KHHETHKA
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7.1 ®opmarnbHasi KHHETUKA

TepMoauHaMuueckass BO3MOXKHOCTb IIpollecca W €ro IpakThueckas (KUHETHYecKas)
ocyliecTBUMOCTb. [Ipeamer u 3amaum XuMudeckoil KuHeTUKU. OCHOBHBIE TOHATHS (OPMATBHOMN
KMHETUKH: CKOpPOCTh XMMMUYECKOM pEeaKLIMM, MOJIEKYJISIPHOCTb, YacTHbIH M OOIIMH MNOPSAIOK.
OCHOBHOH TMOCTYJaT XUMUYECKOM KHHETUKH, KHHETUYECKOE YPABHEHHME CKOPOCTH pPEAKLIMH.
KoHcTanTa CKOpOCTM XMMHYECKOM peakIuu, pPa3MEPHOCTb KOHCTaHTBI CKOPOCTH. MeTosl
OTpEJIENICHUsI CKOPOCTEN XUMHUYECKUX peakuuid. [IpocTbie (37€MEHTapHbIE) U CIOXKHBIE PEAKIIMH.
Kunernka mnpocteiX U (OpMaabHO MPOCTBIX OJHOCTOPOHHMX T'OMOTEHHBIX peakuui. Peakuun
MEPBOT0, BTOPOTO W TpeTbero mnopsakoB. JluddepeHnmanbuas W UHTErpanbHas (HopMeI
KMHETUYECKUX YpPAaBHEHUM, KHUHETUYECKHE KpuBble. JIMHEHHOE NpelCTaBlIeHUE KHUHETUYECKUX
KPUBBIX JUISl pEaKLIMH pa3InyHbIX NOPsAAKOB. Bpemst nomynpespartienus. Peakunu Hyl1eBoro nopsiika.
Meton n30biTka (M30ss1un) OcTBalibjja ONPEAETICHHs] YaCTHBIX MOPSAIKOB MO COOTBETCTBYIOIIEMY
pearenty. Juddepenuanbubie 1 HHTErpaJbHbIE METOIbI OTIPEAETICHUS MOPsJIKa peakiiuu. Paznuuune
KOHLIEHTPALIMOHHOTO M BpeMEeHHOro mnopsakoB. CroxkHble peakiuu. [IpuHIMI HE3aBUCHUMOIO
MPOTEKAHUS DJIEMEHTApHBIX peakuuil. OOpaTUMble U MapajielbHblE PEaKUU MEPBOro MOpPsIKa.
JuddepeHunanbHble ypaBHEHHs, OMMCHIBAIOIINE CKOPOCTH ITHX peakUui, UX HHTErpUpOBaHUE.
Kunernueckue kpuBble sl KaXA0r0 U3 pearupyromux Bemects. [locnenosarensubie peakuuu 1-ro
nopsiika. Cucrema nuddepeHnnaIbHbIX YPaBHEHNUH, ONMUCHIBAIOIINX KMHETHUKY MOCIEI0BaTENbHbIX
peakuuii. Kunernueckue ypaBHEeHUsI 1 KHHETUYECKUE KPUBBIE JIJIs1 BCEX YYACTHUKOB peakiuu. Bpems
JOCTHKEHHUS] MaKCHMaJbHOW  KOHIEHTPAalMHW IPOMEXKYTOYHOTO  BEIIECTBa. 3aBUCHMOCTb
MAaKCUMaJIbHOM KOHUEHTPALMU MPOMEKYTOYHOTO BEUIECTBA OT COOTHOWIEHHSI KOHCTAHT CKOPOCTEN
OTAENBHBIX  CTAaIUWWA  TOCJIENOBATEbHOM  peakiuu. [IpuHUIMN  JTUMUTHPYIOIIEH  CTaauH
IIOCJIE0BATEIBHONM XUMHUYECKON peakuuu. CTalMOHapHBINA PEKUM IMPOTEKaHUS MOCIEA0BATENbHBIX
peaknmii. MeTon KBa3MCTAllMOHAPHBIX  KOHIEHTpAlui, o01acTh mNpuUMEeHeHHus. BrusHue
TeMIepaTypbl Ha CKOPOCTh XHMHUYECKOW peakmuu, npuOmmkeHHoe mpaBuio Baat-T'odda.
VYpaBuenue Appenmyca B auddepeHImanbHoi 1 uHTerpaabHoit gopme. DddexTuBHas dHEPTHUsS
aKTUBAlMK M  NPEIDKCIOHCHIMAIBHBIM ~ MHOXHUTENb, METOABl HMX  ONPENEICHHUS U3
JKCHEPUMEHTAIbHBIX TaHHBIX.

7.2 Teopuu XUMHUYECKOW KUHETUKHU

Teopuss axktuBHbIX (OwHapHBIX) coymapeHuit (TAC). CkopocTh peakiuu Kak YHCIIO
CTOJIKHOBEHHUI! aKTHBHBIX MOJIEKY] B €IMHUIy BpeMeHH. KoHCTaHTa CKOpPOCTH OMMOJIEKYISIPHOMN
peakuuu. PU3HYECKUI CMBICII IPEAIKCIIOHEHIIMAIIBHOTO MHOYKHUTENIS U DQHEPTUHU AKTUBALIMK B paMKax
TEOpUU aKTUBHBIX coyaapeHuid.  Crepuueckuil (akrop, HEOOXOAMMOCTb €ro BBEJCHUS B
KMHETUYECKOE YpaBHEHHE peakUuH. /JOCTOMHCTBA M HEJOCTATKH TEOPUU AKTUBHBIX COYIAPCHHM.
MexaHn3M MOHOMOJICKYJAPHBIX Ta30BbIX peakiuid B pamkax TAC, cxema Jlunnemana.
HcTosikoBaHME NPUYMH HU3MEHEHUS IOPSJKA MOHOMOJIEKYJISIDHOM peakuuu IpU HU3MEHEHHUH
JABJICHHUS.

Teopus nepexomgnoro cocrosHus (akruBupoBaHHoro kommiekca) (TIIC wumn TAK).
Ocnosuble nosoxenus TIIC, kuneTnueckas cxema peakuiuy. [IoBepXHOCTh NOTEHIIMAIBHOM DHEPIUH,
KOOpJIMHAaTa PEaKlMH, IIyTh peakUuu. AKTUBUPOBAHHBI KOMIUIEKC M €r0 CBONCTBA, MCTHHHA
sHeprus axktuBauuu. CKOPOCTh peakUMH — CKOPOCTh paclaja aKTUBUPOBAHHOIO KOMILIEKCA
(CKOpOCTBh €ro MpOoXOXKJIeHMs depe3 NOoTeHIMaldbHbIM Oapbep). KBazutepmoaunamuyeckas (opma
ypaBHeHus TIIC, sHTanbnus M SHTPONUS AKTUBALMM, TPAHCMMCCHOHHBIA KO3(p¢uiueHt. Cps3b
SHTAJIBIIMU aKTUBALMHU C 3()(HEKTUBHOM (IKCTIEPUMEHTAJILHON) SHEPrUei aKTUBALUH.

7.3 ®OTOXMMHUYECKHE U LIETTHBIE PEAKLIUU

@DOTOXMMHUYECKHE pEaKLUH, TEepBUYHbIE M BTOPUYHBIE (POTOXMMHUYECKHE IPOLIECCHI.
dotoauccormanus 1 poronns. Potopusnyeckue (Je3aKTHBALMOHHbIE) IPOLECCH IPU MOTJIOUIEHUN
u3nydyeHus. 3akoHsl (oroxumun: I'potryca-Zlpenepa n DitHmreiina-IlItapka. KBaHTOBBIN BBIXO/.
Kunetnka  mpoleccoB, MPOUCXOJMAIIMX C  ydacTHeM  (OTOBO3OYKJIEHHBIX  MOJIEKYIL.
Cencubmimzaropsl, CeHcHOWIM3UpPOBaHHBIE (oTOXUMHUYECKHE peakiuud. OCHOBHBIE pa3IHYUs]
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peakuuii ¢ (HOTOXUMUYECKUM U TEPMHUUYECKUM HHHLIUUpPOBaHHEM. DOTOXMMHUYECKHE MPOIECCHl B
atMocdepe, POToCHHTE3.

Lennsle peakuuu. [Ipumeps! peaxiiuii, IpOTEKAIONIIUX 10 IIEMTHOMY MeXaHu3My. OCOOEHHOCTH
U OCHOBHBIC CTaJMM LEMHBIX peakuuid. MexXaHu3Mbl 3apOXKIACHUS, Pa3BUTUS M OOpBIBAa IETEH.
JIuHelHBIE W KBaJApaTWYHBIA OOpBHIB Ilemeld. 3BeHO Lenu, JuiHa nenu. HepasBeTBieHHBIE H
pa3BeTBIICHHBIE LI€NIHbIE peakuuu. KuHeTuka Hepa3BETBIEHHBIX MLENHbIX peakuuid. Craguu
Pa3BETBIICHHOW IEMHON peaknuu. BeposTHOCT, OOphbiBAa W PA3BETBICHHS IEMH. Pa3BUTHE
Pa3BETBIICHHBIX LIEMTHBIX PEAKIMI BO BPEMEHH, CTALIMOHAPHBIN U HECTALlMOHAPHBIN PEKUMBI TCUEHUS
peakuuu. IlpenenbHble sIBICHUS B DPa3BETBIECHHBIX peakuusax. HWKHMI U BEpXHUU IpEaeIbl
BOCIUIaMEHEHUs (B3pbIBa) HenHo peakiuu. [losryocTpoB BocmiaMeHeHusl.

Pa3nea 8. Karauus

l'omMoreHHblii M reTeporeHHbld Kartanu3. ABTokaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAINTUYECKUX peakuui. BinsHue Katanu3aTopa Ha TEPMOJMHAMUYECKHE W KHHETHYECKHE
XapaKTePUCTUKN XUMUYECKUX peakuuil. CeneKTUBHOCTh JIeMCTBUS KaTanuzaTopa. Karaautuueckas
aKTUBHOCTD, yJIeJIbHAs KaTaIUTUYEeCKasi akTUBHOCTh. [ 'OMoTeHHbIH KaTtanu3. CIUTHBIN U pa3ebHbIi
MEXaHU3Mbl KaTAUINTHYECKUX PEAKLUN, YHEPreTUYECKUE AMarpaMMbl B3aUMOJICUCTBHS PEareHTOB C
karanu3aTopoM. O6muii u ciennpuyueckuii KUCIOTHO-OCHOBHBIN KaTanu3. D(QeKTuBHAs KOHCTAHTa
CKOPOCTH pPEaKUWH, KaTaJu3UpyeMOW BEIIECTBAMM C KHCIOTHO-OCHOBHBIMM CBOWMCTBaMH.
Karanutnueckrne KOHCTaHTBI CKOPOCTH peakluu. ['ereporeHHsidt kaTanu3. CKOpPOCTh IeTepPOreHHO -
KaTaIUTUYECKON  peakuuu. THumbl TreTeporeHHbIX KAaTaIM3aTopoB. 3aKOH JICMCTBYIOIIMX
noBepxHocTted. Ponp  agcopOumm B rereporeHHOM —mporecce. KuHeTHka reTeporeHHo-
KaTaJIUTHYECKUX peaklni, He TUMUTUPYeMbIX Tuddy3uein. OTpaBiieHne KaTaIn3aTOPOB.

4. O0beM yueOHOH TUCUMIIIIMHBI

Beero Cemectp
Bun yaeOHoM paboTh > 6
3E Axan. 3E Axan. 3E Axan.
q. q. q.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonTakTHasi paboTa — ayIuTOpHbIE 5,34 192 2,67 96 2,67 96
3AHATHA:
Jlexunu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHasi padoTa 168 2,33 84 2,33 84
IToaroroBka K 1abopaTopHbIM paboTam 84 42 42
KoHTtakTHas caMmocTosTeNbHAs paboTa 4,66 - - -
C 2,33 2,33
aMOCTOSITEIPHOE U3YUCHHE Pa3/IeiioB 84 42 42
IACIUTUIMHEI
Bujabl KOHTPOJIA:
9K3aMeH 2 72 1 36 1 36
KonrtaktHas paboTa — mpoMexyTo4yHas 0.8 0.4 0.4
aTTecTalus 2 1 1
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Bujx uTOroBOro KOHTpOJIf: JK3amMeH JK3aMeH
. Cemectp
Bun yue6HOI paboThI Bcero 5 5
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AcTp. AcTp. Actp.
3E CTp 3E CTp 3E CTp
q q, q
OO01mast TpyI0eMKOCTh TUCIUTITHHBI 12 324 6 162 6 162

KonTakTHasi padoTa — ayiuTOpHbIE 534 | 144 267 7 267 79

3aHATHS:
Jlexunu 1,78 48 0,89 24 0,89 24
[MpakTaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopubie paboTsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHasi paboTa 126 2,33 63 2,33 63
[ToaroroBka k 1a00paTOPHBEIM paboTaM 63 31,5 31,5
KoHTakTHas camocTosiTeNbHas paboTa 4.66 - 233 - 233 -
CamocTosITeIbHOE U3YUEHHE Pa3IeioB 63 315 315

JUCITUILIINHEI

Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonTtakTHas pabota — MpOMEXyTOUYHAs

0,6 0,3 0,3
aTTecTanus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua uroroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«AHAIUTHYeCKAs] XMMHSA U (PU3MKO-XUMHUYECKHE MEeTOAbl AHAJIN32)

1. Heab IMCOMIUVIMHBI — TIPHOOpPETeHHE OOydYalOMMUMHCS 3HAHUW W KOMIIETECHIIUH,
HEOOXOAUMBIX JUTS PEIIEHUS] KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHajIH3a.

2. B pe3yabTarte u3yuyeHHusl JUCHUILIAHBI 00yYAIOUIUIICS TOJIKEH:
Obaadoams cleqyOIUMUA KOMIIETEHIMSIMHA U HHIAUKATOPAMU UX JIOCTHKECHUS:
OIIK-1.3; OIIK-1.11; OIIK-1.20;

3name:

— OCHOBHBIC TOHSITUS, TEPMUHBI, METOJbl U MPHUEMbl KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHWYECKOI0 aHaJIN3a;

— TEOPETUYECKUE OCHOBBI (PU3UKO-XUMHUUYECKUX METOJI0B aHAJIN3a;

— MPUHIUIBI paOOTHl OCHOBHBIX MPUOOPOB, UCTIOIB3YEMBIX ISl IPOBEIECHUS KAYECTBEHHOTO
M KOJIMYECTBEHHOTO aHAJIN3a;

Ymemn:

— IPUMEHSATh MPUOOPETEHHBIE MPAKTHYECKUE HABBIKK B MPO(ECCHOHATBLHON JIEATEIHHOCTH
JUISl pELIEHUS KOHKPETHBIX aHAIIMTUYECKUX 3a/1ay;

— MPOBOJUTH, OOOCHOBAHHBIM BBHIOOpP METOJAa aHalmM3a C Y4eTOM ILeled U ocoOeHHOCTel
JTAHHOW IPAKTUYECKOM 3a/1auu;

— IPOBOJUTH PacyeThl HA OCHOBE MPOBEICHHBIX UCCIICIOBAHUN;

— IPOBOJAUTH METPOJIOTUYECKY) OLEHKY pPE3YJIbTAaTOB KOJIMYECTBEHHOIO XUMHYECKOIO
aHaIu3a

Bnaoemo:
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— OCHOBAMM METPOJIOTMYECKOM OLIEHKH pe3ylbTaTOB KOJIMYECTBEHHOIO XUMHUYECKOIO
aHaJn3a;

— IIpUEeMaMU UHTEPIPETALUN PE3yJIbTATOB AHAJIN3a HA OCHOBE KBAJIMMETPUYECKUX OLICHOK;

— METOJIOJIOTHEW XMMHYECKHMX M (U3UKO-XMMHUUECKUX METOJIOB aHajH3a, LIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHAIUTUYECKOU IPAKTUKE

3 Kpartkoe copep:xkanue JHCHUILTHHBI

Paszoen 1. BBenenne B COBpPEMEHHYIO aHATUTHUYECKYIO XUMHIO. MIeHTH(UKAIUS HOHOB
2JIEMETOB B PACTBOpE

1.1. AHanuTHueckast XUMHS KaKk OCHOBA METOJIOB U3YYCHHS U KOHTPOJISI XUMUYECKOTO COCTaBa
BEILIECTB B MAaTEpPHAIILHOM IPOMU3BOJCTBE, HAYYHBIX HCCIEAOBAHUAX, B KOHTPOJE OOBEKTOB
OKpYKaroIlenl Cpeibl.

Bunapl ananmza. AHaTUTUYECKUNM CUTHAN KaK HOCHTENb KA4eCTBEHHOW M KOJMYECTBEHHOMU
nHpopmanuu 00 oObekTe aHanmm3a. XUMHUYECKHE, (U3MKO-XUMUYECKHE METOJbl aHalu3a, HX
B3aMMOCBSI3b, COOTHOIIIEHHE W TIpUMEHEHHe. AHamuTh4Yeckass (popMa U aHATUTHYECKUE TPU3HAKH.
CuctemMHBIN MOJXOJ] K aHaIu3y cMmeceil anmeMeHToB. CoBpeMeHHbIE (U3UKO-XUMHUYECKUE METOIbI
UJeHTU(DUKAIIUN PIIEMEHTOB M coeMHEeHU. [IpuMepsl perieHus 3a1a4 aHaTUTHIECKOTO KOHTPOJIS B
XMMHUYECKOHN TEXHOJIOTHH, B aHalIn3e 00BEKTOB OKPYXKAIOIIEeH cpeabl U JIp.

1.2. 3agauu 1 0OBEKTHl XMMHUYECKOTO aHAJIN3a.

DONEeMEHTHBINA, MOJICKYJISPHBIA, (a30BBI W W30TOMHBIM aHanu3. KOJIW4YeCTBEHHBIN U
KaueCTBCHHBIM aHaIW3 OPraHWYeCKUX M HEOpraHuuecknx BemiecTB. Crnenuduka aHaTUTHICCKUX
peakiuii, WCHOJIb3yeMbIX B aHalM3e OpraHudeckux coenuHeHnit. OCHOBHBIE TpeOOBaHUS,
MpEeAbSBIsIEMbIE K METOIaM XUMUUYECKOTO aHanu3a. [ pymnmoBsie, 00mue, YacTHbIC, XapaKTepHbIC U
cnenuduunble peakuuu. [1yTu noBbienns n30upaTenbHOCTH aHATMTUHYECKUX PEaKIIU.

MeTtpoJiornueckue OCHOBbI aHATUTHYECKUX METOA0B. OCHOBHBIE MICTOYHUKH MOTPEIIHOCTEN
Pe3yNbTaTOB aHaIM3a U CHOCcOoObl MX oueHKH. OOmas XapakTepucTUKa XUMUYECKOTO aHalIHu3a Kak
HU3MEPUTENBHOrO npouecca. OCHOBHBIE aHATUTHKO-METPOJIOTUYECKUE XAPAKTEPUCTUKH METOJOB U
pe3ynbTaTOB  aHalM3a, CHOCOOBI WX  OIEHKU: TMpenen  oOHapykeHus, KodduiueHT
YyBCTBUTEIBHOCTH, HWKHSASI W BEPXHSAS TpaHUIA ONPEAEISEMBIX COACPKAHUN, CEIEKTUBHOCTD,
MPELIM3UOHHOCTD B YCIOBUSAX CXOJIUMOCTH (IOBTOPSIEMOCTH) U BOCIPOU3BOAUMOCTH, IPABUILHOCTD,
3KcrpeccHOCTh. CpaBHEHHE METOJIOB IO UX aHAIIMTHKO-METPOJOTUYECKUM XapaKTEPUCTUKAM.

Brei6op merona anamuza. [loctaHoBka ananmuThueckoi 3amauu. Kpurepuu BbiOOpa merona
aHanmza. CocTaBieHHE pAlMOHAIBHON CXEMbl aHalM3a C Y4eTOM CBOMCTB OOBEKTa aHalu3a U
orepanuil Mo nNoAroToBKe MpoObl K aHAIU3y, TpeOOBaHUM K pe3y/lbTaTy aHalu3a U €ro CTOUMOCTH.
Metonpl pasneneHus U KOHUEHTpupoBanus. [uOpuanbie wmeTtonsl aHanmuza. OcCOOEHHOCTH
ONpeNENCHUs MalbIX COJEPKAHUM HEOPraHWYeCKMX U OpPraHUYEeCKUX BEIIECTB. AJTOPUTM
MPOBEJICHUS] aHanu3a: OTOOp cpelaHel MpoObl, MOArOTOBKa MNpoObl K aHalIu3y, H3MEpEeHHe
AQHAJIMTUYECKOTO CUTHAJIa M €ro METPOJIOTHYECKas OLEHKAa, pacueT pe3yJbTaTOB aHalu3a U UX
MHTEpIIpeTaIusl.

XHUMHUYECKUE DPABHOBECUS B TOMOTEHHBIX U TE€TEPOTr€HHBIX CHUCTEMAaX, HNPUMEHSEMBIX B
AHAIMTUYECKON XUMUH.

OcCHOBHBIE THIIBI pEAKIUNA, TPUMEHSEMBIX B aHATUTHYECKON XUMUU (0CaXACHUS, KUCIOTHO —
OCHOBHBIE, KOMIUIEKCOOOpa30BaHUsl, OKUCICHUSI-BOCCTaHOBNIEHHUs). COCTOsIHIE HOHOB 3JIEMEHTOB B
pactBopax. KoHCTaHThl = paBHOBeCHS  AQHAIMTUYECKHX  PEAKUMUA:  TEPMOJUHAMUYECKHE,
KOHIICHTPALIMOHHBIE,  ycloBHble.  DakTopbl, BIMAIONIME HAa  XUMHUYECKOE  pPABHOBECHE
(xommiekcooOpa3oBaHue, oOpa3oBaHHE MalOpPaCTBOPHUMBIX COCIMHEHUHN, W3MEHEHHE CTEleHU
OKHUCJICHUS ONIPENEIAEMOro HOHA, BIUSHUE MPUPOJIbI PACTBOPUTEINS,, HOHHOW CHJIbI, TEMIIEPATYPHI,
COCTaBa pacTBOpPA).
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PaBHOBecHs B aHAIMTUYECKHU BaXKHBIX IPOTOJUTHUECKUX cUcTeMaX. KOHCTaHTBI KUCIIOTHOCTH
U OCHOBHOCTH. YpaBHEHHMS MaTepHalIbHOTO OajaHca pEaKTaHTOB cHCTeMbl. Brprumcienune pH
pacTBOPOB KUCJIOT U OCHOBAHUM PA3JIMYHOM CHIIBI, CMECEH KHUCIOT U OCHOBAaHUU. XHMMHUYECKHE U
¢bu3nKo-XuMHUEcKue crocoOsl onpeaeneaus pH pactBopoB. bydepHbie pacTBOpPbI, HCHOTIb3yeMbIE B
XMMHYECKOM aHaJM3e: UX COCTaB, CBOMCTBA (OydepHas eMKOCTh, 00JacTh OydepupoBaHus), pacyer
pH, npumeHeHne B aHaIMTUYECKON XUMHUH.

AHanUTHYECKUE PEAKIIMN KOMIUIEKCOOOpa30BaHusl, OCAKICHMSI, OKUCIECHUS-BOCCTAHOBJICHHUS.
PaBHOBecHs aHAaTUTHYECKUX pEAKIUI KOMIUIEKCOOOpa3oBaHusi U ympasiieHue wumu. OOmume,
CTYNEHYaTble M YCIIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX CO€QUHEeHHH. Pacuer
KOA(h(UIIMEHTOB TOOOYHBIX peakiuil. lcrnonp3oBaHue peaknuii KOMITIEKCOOOPa3OBaHUS B
AHAINTUYECKOM XuUMUU (OOHApYXKEHHME U KOJUYECTBEHHOE OIPEICIIEHHE, MaCKUpPOBAaHUE,
KOHLIEHTpUpoBaHue). Mcnonb30BaHUE peaklMi OCaXJEeHUS B AHAIMTUYECKUX LENIX M HX
xapakrepucTuka. KoHcTaHTa paBHOBECHS PEAKIMI OCaXAEHUA-PACTBOPEHHUSI; (PAaKTOPHI, BIUSIOLINE
Ha pacTBOPUMOCTb O0CaIKOB. PacueT yciaoBuil ocakIeHHsI U pacTBOPEHUs: 0CaaKoB. OKHUCIUTENBHO-
BOCCTaHOBUTEJbHbIE paBHOBEeCHs. CTaHIApTHBIN, U PeaJbHbIM OKHCIUTEIHHO-BOCCTAHOBUTEIbHbBIE
noTeHuuanbl. MakTopbl, BIUSIOUINE HA HAIlPaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUH.
KoHcTranTa paBHOBECHS U €€ XUMHUKO-aHAIUTUYECKOE 3HaUEHUE.

Opranuyeckrie aHaJTUTHUECKHE PeareHThl B aHAJIN3€ HEOPraHMYECKUX BEIECTB.

Opranuyeckre COeIMHEHUs, MpPUMEHSeMble B XHUMHYeCKOM aHanuze. OpraHuyeckue
ananmutaeckue peareHTsl (OP). Knaccudukamus OP o tumy peakuuii ¢ HEOpraHWYEeCKUMUA HOHAMM.
Kommnekcoobpasytome OP u  crpoeHne ux MOdeKyl: (QYHKIHOHAIbHO-aHAJIUTUYECKAs H
aHAJIMTUKO-aKTUBHas Tpymnmnbl. OCOOEHHOCTH U IpeuMyllecTBa ucnosb3oBanus OP, oOmactu
npuMeHeHus. Teopus nedcTBus komiuiekcooOpasyromux OP: yder nonHHoro cocrosiHus OP u
MeTauia. ['Mnore3a aHajgorvii M MpakTUYEeCKue BbIBOJBI M3 Hee. [Ipupoga XuMHYECKOW CBS3U B
komruiekcax OP ¢ MOHaMM METajuloB M €€ NMPOSIBICHHUE B I[BETHOCTH KOMILIEKCOB. Peakunu OP c
xpoModopabiME dmemeHTaMu. OP-ocamurenu. PactBopumocts OP u MX KOMIUIEKCOB C HOHAMU
METAUIOB B BOJIE M B OpraHnyeckux pactBoputensx. IIpumenenne OP s aHanuTHUECKOro
KOHILICHTPUPOBAHUSL.

Pa3zoen 2. XapakTepucTrKa METOJ0B KOJIMYECTBEHHOTO aHAIN3a

Meroapl KOJIMYECTBEHHOIO aHanu3a. [IpuHOunel ¥ 3a7auu KOJMYECTBEHHOIO aHaIM3a.
Knaccudukamnus MeTo10B KOJIMYECTBEHHOTO aHanu3a. TpeboBaHus, IPeabsIBIsEMble K XUMUUYECKUM
peakuusaM B KOJMYECTBEHHOM aHaju3€. JTallbl KOJWYECTBEHHOTO ONpelesieHUs. XapaKTepucTuKa
pe3ylbTaTOB KOJWYECTBEHHOIO XHMMUYECKOro aHanu3a. OnpeleneHue coJep)KaHusl BeEllecTBa B
pactBope, pacdetHble ¢Gopmynbl. CrocoObl MpeACTaBICHUS pe3yabTaToB aHaiuza. [Ipumepsl
MIPUMEHEHHSI METOJIOB MAaTeMaTUYEeCKOM CTAaTUCTUKHU JJIi OLEHKU PE3yJbTaTOB aHaIM3a.
[IpaBUIBHOCTH U IPELIU3UOHHOCTH PE3Y/IHTATOB aHAIM3A.

2.1. Peakumu oOcaxJeHUs B KOJIMYECTBEHHOM aHalu3e. [ paBUMETpUUYECKHI aHaAIM3.
CymHocTh TpaBUMeTpuueckoro aHanusa. OcaxaaeMas U rpaBuMeTpudeckas (GopMbl; TpeOOBaHUS,
npenbsBiIsieMble K HUM. BaxkHeiimme omepauuu (3Tambl) TpaBUMETpHUECKOTo aHaimza. lIporecc
oOpazoBanusi ocaakoB. DakToOpbl, BIUAIOIIME Ha TOJHOTY OCaxJeHus. Bpibop ocaxiaromiero
peareHta. Heopranumuyeckue ¥ OpraHMYEeCKME OCAOUTENIM B TIPaBUMETPUUYECKOM aHAIMU3E.
Teopernueckoe 00OCHOBaHME BBIOOpa ONTHUMAJBHBIX YCIOBHH OCKICHHUS KPUCTAJUIMYECKUX U
aMOppHBIX OcankoB. Buapl 3arps3HeHHs O0CaaKoB M crnocoObl ux ouuctku. [lonydeHue
rpaBuMeTprYeckux (popm. VICTOYHHKH MOTPENIHOCTEH, TOYHOCTh U MYTH MOBBIIIEHUS TOYHOCTH
rPAaBUMETPUYECKUX OMpe/eieHni. BbluucieHuss B TIpaBUMETpUUYECKOM aHaiu3e. KOHKpeTHbIe
IIPUMEPBI MPAKTUYECKUX ONpeleseHni. JIOCTOMHCTBA M HENOCTAaTKH TPaBUMETPUYECKOTO METOJA
aHaynm3a. OcaguTenbHOE TUTPOBAHUE.

2.2. Mlcionb30BaHME APYrUX pEAKLUN B AHATTUTUYECKON XUMHUH. TUTPpUMETPUUECKUE METO/IbI
a"anu3a. [lpuHiun tutpumerpun. TutpoBanue u ero stamnsl. ['papudeckoe n3o0paxeHue mpoiecca
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TUTPOBAHUS — KpUBbIE TUTPOBaHUA, HX BUAbl. CKauOK Ha KpHUBOW THUTPOBAHUS, TOYKA
skBuBasieHTHOCTU (T.D.) m kxoneunas touka TutpoBanus (K.T.T.). IlepBuunbie u BTOpPHUYHBIE
cTanfapThl. [IpueMbl THTPUMETPHUUECMKOTO aHaM3a: MPsIMOE U 0OpaTHOE TUTPOBAHHUE, KOCBEHHBIE
MeToJpl. MeTponoruyeckass XapaKTepUCTHKAa TUTPUMETPUYECKUMX METOAOB. THUIBI peakuui,
UCTOJB3YyEMBIX B  THUTPUMETPHUECKOM aHalu3e; TpeOOBaHMSA, TMPEABSIBISIEMble K  HHM.
Knaccugukanus THTpUMETPUYECKIX METOI0B aHAIN3A.

2.2.1. MeTopl KUCIOTHO-OCHOBHOIO TUTpoBaHUs. CyIIHOCTh METOJa KUCIOTHO-OCHOBHOTO
TUTpoBaHUs. KpuBble KUCIOTHO-OCHOBHOTO TUTPOBaHHUS. PacueT M NOCTpOEHHE TEOpPEeTHYECKUX
KPUBBIX TUTPOBAHUS CHJIBHBIX U CJIAObIX OJHOOCHOBHBIX MPOTOJIUTOB. PaKTOphl, BIMSIOLINE HA
BEJIMYMHY CKauKa Ha KPUBBIX KHCIOTHO-OCHOBHOIO TUTpOoBaHUs. CriocoObl YCTAaHOBJIEHUSI KOHEUHOM
TOYKH TUTpoBaHUs. KHCIOTHO-OCHOBHBIE MHAMKATOPbI, HHTEPBAJI MEpeXoJa OKpacKd MHJIUKATOpa,
nokasarenb TuTpoBanus (pT). [IpaBuno BeIOOpa HHAMKATOPA AJI1 KOHKPETHOTO Caydasi TATPOBAHUSL.
WHaukaTopHble TOTPENIHOCTH M MX OlieHKa. [IpakThyeckoe NpUMEHEHHE METoAa KHUCIOTHO-
OCHOBHOTO TUTpOBaHUA. Vcmonb3oBaHUME HEBOIHBIX pPACTBOPHUTENEH B KHCIOTHO-OCHOBHOM
TUTPOBAHUHU.

2.2.2. KoMIIJIEKCOHOMETPpUUECKOE TUTpoBaHue. Vcnonbp3oBaHne KOMIUIEKCOOOpa3oBaHUs B
XUMHUYECKOM aHain3e. Heoprannueckue u opraHuueckue Juraijbl. KomMmiekcoHsl U UX CBOICTBA.
Oco0eHHOCTH peakiMi KOMITJIEKCO0Opa3oBaHus (XenatooOpa3oBaHus) HOHOB MeTaioB ¢ DJ[TA.
VYCioBHBIE KOHCTAHTHl YCTOMYMBOCTH KOMIUIEKCOHATOB M HMX MPAKTHYECKOE HCIOJIb30BaHUE.
O6ocHOBaHNE BBHIOOpA ONTUMANIBHBIX YCIOBUH KOMIUIEKCOHOMETPUYECKOIO TUTpoBaHus. Kpusbie
KOMITJIEKCOHOMETPUYECKOTO TUTpPOBaHUs. DakTOphI, BIUSIONINE HAa BEIMYMHY CKayKa Ha KPHUBBIX
tutpoBanus. Crioco6s! ycranosienus T.0. u K.T.T. MeTtannoxpoMHble HHAUKATOPBI, TPUHIIUI UX
nevictBusi. Be16op nHAMKaTOpa 1Is1 KOHKPETHOTO CiTydasi TATPOBAHUS. AHAIMTUYECKHE BO3MOKHOCTH
METO/Ia KOMIIJIEKCOHOMETPUYECKOTO TUTpOBaHMs. lIprMeHeHne KOMIUIEKCOHOB B aHAJIMTHYECKOU
XMMHH B Ka4€CTBE MAaCKUPYIOLIUX arcHTOB.

2.2.3. MeTtoapl OKHCIUTEILHO-BOCCTAHOBUTEIIBHOTO THUTpoBaHUs. OOIIas XapaKTepuCTHUKa
METOJIOB OKHCJIMUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBaHMs. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
MIOTCHIMAI W OKHUCIMTEIBbHO-BOCCTAHOBHUTEIbHAS peakuus. DaxkTopsl, BIUSAIOIUE HA BEIUYHHY
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOTO  NMOTCHIMANA. KOHCTaHTBI PAaBHOBECHUSA  OKHCIUTEIIBHO-
BOCCTAHOBMTENbHBIX peakuuil. BeiOOp TUTpaHTa M ONTHMAJIbHBIX YCIOBUN TUTpoBaHus. Kpussle
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHOIO TUTPOBaHUsA. DakTOphl, BIUAIOLIME HA BEJIMYMHY CKAayKa Ha
KpUBOW THUTpoBaHUs. WHAMKAaLMs KOHEYHOM TOYKM THTPOBAHUS XUMHUECKUMH U (U3UKO-
XMMHUYECKUMHU MeTonamu. [lepmanranaromerpus. XapakTepUCTHKa METOAA. Y CIOBHS MPOBEACHHUS
IIEpPMAaHraHaTOMETPUUYECKUX OIpeneIcHui. BemecTsa, onpenenseMble IepMaHIaHATOMETPUYECKUM
MeronoM. JlocromHcTBa M Hemoctatku Meroaa. Momomerpus. XapakTepuCTHKAa METOJA, YCJIOBHS
IIPOBEJICHUSI MOJOMETPUYECKOTO OIPENEICHMs BellecTB. JIocTOMHCTBA M HENOCTATKM METOJA.
AHanmuTHyeckre 0COOEHHOCTH JAPYTMX METOJO0B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
(xpomaTtomeTpusi, OpoMaToMeTpHsl, BaHAIaTOMETPUS, LIEPUMETPHUs) B XUMUYECKOM aHaJIn3e.

Pazoen 3. DU3NKO-XUMUUECKUE METO/IbI aHAJIN3A

3.1. Benenue B pu3uKo-XxuMudeckre MeTo bl aHam3a (DXMA).

®XMA — cocTaBHasi 4acTb COBPEMEHHOM aHanuTuueckoi xumun. Kiaccuduxanus ¢usuxo-
XHUMUYECKUX METOJIOB aHaln3a. AHAJUTUYECKMH CHUTHaJ Kak MH(popMaTHBHAas (PyHKLHS cOCTaBa
BelleCTBA M ero Koumdecrsa. OTHOcUTENbHBIM Xapakrep wusmepeHuid B DPXMA. Ilpenen
oOHapyXeHHs U 4YyBCTBUTEIbHOCTh MeTona. @opmyna Kaiizepa. Bepxuuil nu HMXHMIA Juana3oHbI
ONpENENAEMbIX coJepKaHui. JIMHEWHBIM [uana3zoH ONpeAeNseMbIX KOHIEHTpaluil. OTaJOHBI.
[TpreMbl KOJIMYECTBEHHBIX U3MEPEHHI (BHELITHETO U BHYTPEHHETO CTaH1apTa, 100aBOK, THUTPOBAHHUS,
middepennnansupie  Meroabl) B DPXMA, uX XapakTepUCTHKAa W YCIOBUS TNPUMEHEHHUS.
Ananutuyeckue U MeTpoJsiornyeckue xapakrepuctuku @XMA.

3.2. CnekTpajibHbIe METOAbl aHATN3A.
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Knaccudukarusi crneKTpaJbHBIX METOJO0B aHanmm3a. [lomydeHue XHMHKO-aHATUTHYECKON
uHbOpMAIMK TIPH B3aUMOJICHCTBUM 3JIEKTPOMArHUTHOTO M3IIy4eHHUsI C BemecTBOM. OnTuueckue
METOJbl aHaJM3a. ATOMHAs U MOJICKYJISIpHAsl CIIEKTPOCKOMuUs. AGCOPOLMOHHBIE U YMHCCHOHHBIC
METO/Ibl AaHAIIN3A.

ATOMHO-?MHUCCHOHHBIM  CHEKTpajbHBIH  aHanu3. TeopeTMYecKMe OCHOBbI  aTOMHO-
SMHCCHOHHOTO CIIEKTPAJBHOTO aHanu3a. VICTOYHWKHM BO30YKIEHHSI CIIEKTPOB. ATOMHO-
SMHUCCHOHHbIE JIMHeH4aTble chnekTpbl. [IpaBuia o0TOOpa 3IEKTPOHHBIX MEPEXOJO0B. 3alucCh
CHEKTPAJIbHBIX JUHUI B BHUAE TepMOB. CXEMbI 3JIEKTPOHHBIX IEPEXOJI0OB B aTOME IIEIOYHOIO
Merama. Pacnpenenenve bonbiMaHa M 3acelI€HHOCTb YPOBHEW BO30Y)KJIEHHOTO COCTOSIHHSL.
@dakTophl, BIUAIONIME HAa HWHTCHCUBHOCTh CIEKTpajbHbIX JUHUU. [Ipomeccsl wuoHU3aMKM U
caMmornoryomenust B asme, gopmyna Caxa. CrekrpaibHble TPUOOPBI M CIIOCOOBI PErHCTpaluu
crnekTtpa (BuU3yalbHBIM, QoTorpaduueckuii u Qorosrnexrpuueckuii). KadecTBeHHBIN aHaAU3,
paciinpoBKa SMUCCHOHHBIX CIEKTPOB M HIEHTU(GHUKALMS DIEMEHTOB [0 UX CIEKTpaM.
KomuuectBennbiit  ananmus, ¢opmyna Jlomakuna-11laitbe. IlpakThka aTOMHO->MHCCHOHHOU
CHEKTPOCKOMUU. ATOMHO-dMHUCCHOHHBIN aHAM3 C WHAYKTUBHO CBSI3aHHOW TuTa3Moi. XHUMHKO-
CIEKTpaJIbHbIE METO/Ibl AaHAJIN3A.

ATOMHO-?MHUCCHOHHass  (oToMeTpus  IJIaMeHH. [a30Bble  miiaMeHa  Kak  BUIbI
HU3KOTEMIIEpaTypHON IIa3Mbl, WX XapakTepucTuka. biok-cxema miameHHOro Qortomerpa.
Bo3moxHOCTH MeToJa M €ro OrpaHu4yeHus. AHUOHHBIM M KaTHOHHBIN 3¢¢ekTbl. MeTobl
KOJIMYECTBEHHBIX  ONpenesneHnid B IlamMeHHoM — Qortomerpun. Ilpemen  oOHapyxkeHus,
MPELM3UOHHOCTbD, CEIEKTUBHOCTh. O0IaCTH MPUMEHEHHUSL.

ATtomHO-abcopOunonHast ~ cnektpodoTomerpus.  OOmas  xapakTepucTHKa  METOJa.
[Tornomenue 3IEKTPOMArHUTHOTO U3NMy4eHHs] CBOOOJIHBIMH aToMaMu. biok-cxema mnpubopa.
Hctounnkn MoHOXpoMaTuyeckoro usnydeHus. CrnocoObl aToMu3anuu MpoObl. Moaymstop, ero
HazHaueHue. M30upaTenbHOCTh, JOCTOMHCTBA U HeAOCTaTKu MeToja. CpaBHEHHE aHAIUTUYECKUX
XapaKTEPUCTHK METOJIOB aTOMHON aOCOpPOITMU U aTOMHOM SMHUCCHH.

3.3. Monekynsapuas cnekrpockonus. CrektpodoToMeTpuueckuii aHanmu3. MeTompl
ONTHUYECKON MOJEKYJIApHOW cIHeKTpockonuu. llorjomenne sleKTpOMArHUTHOTO —M3Iy4EHUs
MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOJbl U CIEKTPbl MOTJOLICHUS MOJIEKYl. CXeMbl AJIEKTPOHHBIX
nepexo10B. CpaBHEHHE aHATMTUYECKUX CUTHAJIOB, 00ycinoBieHHbIX d-d*—nepexogamu, nepexogamu
C TMIEpEHOCOM 3apsiia u -1 *—1mepexoaamu. 3akoH byrepa-Jlam6epra-bepa. MomnspHsiii koaddurmeHT
norjomenus CrocoObl ero onpeaeneHus. ONTUMU3ANNS YCIOBUN aHATUTUYECKUX OINpEAeTIeHUI.
Brei6op onTuManbHOM JUIMHBI BOJBI U pabouero cBeropminbTpa. KOHTpacTHOCTh aHANIUTHYECKOM
peakuuu. OTKIOHEHUs OT 3akoHa byrepa-JlamGepra-bepa. CpaBHenue ¢oToMeTpun u
cnekTpodoToMeTpun. Anmaparypa Juisl ClIeKTpo- U GOTOMETPUYECKUX U3MEPEHHI. XapaKTeprucTuKa
(dhoTOMeTpHUECKUX METOJIOB aHanu3a. M30uparensHOCTh B CIEKTPOHOTOMETPUU U €€ 0OecriedeHHe.
[TpuHIMT aAIMTUBHOCTH TIOTJIONICHUS B aHATTN3€ OMHAPHBIX CMECEH MOTJIOMIAIOIUX BEIIECTB, METO/]
Oupopara. TouHocTh pe3yiabTaToB (oToMerpuueckux omnpenenenuid. Juddepennuansuas
dboTomerpus. Meton onaHO- W JIBYCTOpoHHeH auddepenHnmanbHoi  (oToMerpun. MeTosl
CHEKTPO()OTOMETPHUUECKOTO TUTPOBAHHUSL.

TypObumumerpuyeckuii U HedernoMeTpuuecKuid MeToasl aHanu3a. PaccesHue cBeTa
JUCHEPCHBIMU cucTeMaMH. CBsI3b ONTHUYECKOM IUIOTHOCTH € KOHUEHTpauueill OIpeaeiseMoro
BemecTBa. KoapdumeHT MyTHOCTH CHCTeMBbI. TeopeTHyecKue OCHOBBI TypOUTUMETpUU H
Hedenomerpun. YpaBHeHue Pones. TpeOoBaHus, TpeabsBIsieMble K HCIOIb3YEMBIM PEAKIUSIM.
TypOunumeTprudeckuii KWHETHYECKU MeTo1. BO3MOXHOCTH METOO0B.

JlromuHecIieHTHBIE MeToAbl aHanuza. dmyopecuenuus u ¢ochopecuenuus. Ilpumenenue
SHEPreTHUecKON auarpaMMbl SIOTOHCKOTO TPH PAacCMOTPEHMH CUHTJIET-CHHIJIETHBIX U CHHIJIET-
TPUILIETHBIX AIIEKTPOHHBIX mepexoqoB. KomebarenbHas penakcaids U BHYTPEHHSSI KOHBEPCHSL.
KBaHTOBEIH U HEpreTUUECKUH BBIX0IbI. DAKTOPHI, BIUSMIONINE HA MHTEHCUBHOCTH ()IyOPECIICHITHH.
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TemmneparypHoe M KOHIEHTpauuMoHHOe TyiieHue Quyopecuenuuu. [Ipasuno Croxca-Jlommens.
CBs3b CTPOCHHUSI MOJICKYJIBl OPraHUYECKOTO COCTUHEHHUS C €r0 CHOCOOHOCTHIO K (IIyOpECHEHIIHH.
3epkanibHasi CUMMETpPUsI CHEKTPOB TMOIJIOHICHUS U uchyckanus (mpaBuio JleBmmnna). 3akoH
BaBunoBa. Cxema (IyopuMeTpHUECKUX H3MEpeHHid. BpIOOp MEpBUYHOTO ©  BTOPHYHOTO
cBeTopmiIbTpoB.  ['pagynpoBOYHas  3aBUCHMOCTh M KOJIMYECTBEHHBIH  aHamm3.  OOmas
XapaKTepUCTUKa METOA.

Pa3zoen 4. dnexrpoxumuueckue MeTo bl aHasmza (OXMA).

Knaccupukamums DXMA. Kiaccupuranus 5I€KTPOJOB U IJICKTPOXUMHUYECKHE METOIBL.
[Monspuszyembie u HenoJsisipuzyembie aekTpoasl B DXMA. Hcnonb3yemble XUMUYECKHE U
AJIEKTPOXUMUYECKUE PEaKIUU, TpeOOBaHUS, NPEAbABISEMbIE K 3TUM peakuusM. Bo3MoxkHOCTH
OXMA.

Konaykromerpust © KOHAyKTOMETpudeckoe TuTpoBaHue. OOImias XapaKTepUCTHKa METOJa.
VY aenpHas U SKBUBAJIEHTHAs 3JIEKTPONPOBOJTHOCTh PACTBOPOB AEKTPOJIUTOB. [101BUKHOCTD HOHOB.
[Ipsimast KOHIYKTOMETpUSI U KOHIYKTOMEeTpuueckoe TuTpoBaHue. Kpubie TuTpoBaHus. PakTophl,
BIUSIOIIME Ha XOJ KpUBBIX THUTpoBaHus. IlpuHunMNuanbHass cXeMa YCTaHOBKM  JUIS
KOHJIYKTOMETPUUECKUX  HM3MEPEHMH, HCIOJIb3yeMble 3JEeKTpoabl. Bo3MokHOCTHM  MeTona,
JOCTOMHCTBA, HeocTaTKU. [IpuMeps! onpeneneHuil..

BricokouactotHoe THTpoBanue. OcobeHHocTH Meroaa. [IpuHIMnuanbHas cxemMa YyCTaHOBKH.
Wcnonb3yemple MHAYKTUBHBIE U €MKOCTHbIE 0e3351eKTpojaHble sueiku. Dopmbl  KpUBBIX
BBICOKOYACTOTHOTO TUTpOBaHUA. AnnapaTtypa. BosmosxkHoctn Merona. [lpumMeps! onpeaeneHuii.

[loTtenmmomeTpust ¥ MOTEHIMOMETpHuYeckoe TUTpoBaHue. OmpeneneHue MeToja.
Hcnone3yemple sueiikn. MHAMKATOpHBIE AIIEKTPOJBI M JIIEKTPOAbl CpaBHEHUs. oHOMeTpus.
JonnanoBckuit 1 nud¢y3noHHbI noTeHnuansl. Kinaccupukannus HOHOCEIEKTUBHBIX 3JEKTPOIOB.
OCHOBHBIE XapaKTEPUCTHUKHA HOHOCEIEKTUBHBIX JJIEKTPOJOB pA3JIMYHBIX THUNOB. [IpuumnHsI,
00yCIIOBIMBAIONTNE U30MPATEILHOCTD JIEKTPOIOB. YpaBHeHHe Hukombckoro-Oiizeamana. MeToapl
ompezneneHuss KO3(QQUIMEHTOB CENEKTUBHOCTH, BEPXHEr0 W HIDKHEro Ipeaena Juana3oHa
ompenesieMbIX  coAepKaHUW. YTIO0BOM KOADGUIMEHT DICKTPOJHONW  (QYHKIUU. MeTosl
KOJIMYECTBEHHBIX OTNpeAeTeHUI U ycioBUs ux npumeHenus. [Ipsmas norennuomerpus (pH-metpus,
noHometpusi). Bo3moxxkHoctu  metoma.  Metonbl  thTpoBaHus.  OOpaboTkKa  KPUBBIX
MMOTEHIIMOMETPUYECKOTO TUTPOBAHUS. MeTo b T0OABOK.

BonsTamnepomerpuueckue MeTo bl aHam3a. Kitaccuueckas nossiporpadusi, OCHOBBI METO/1a.
[IpuHnunuaneHas cxema noJsiporpaduueckoit yctaHoBKU. Vcrnonabp3yeMble 3JeKTpoIbl, TpeOoBaHUS,
npeabsBiseMble K AekTpoaaM. [lossgpuszanioHHbIe KpUBbIE MHAMKATOPHBIX 3JIEKTPOA0OB. PTyTHBIN
Kanarouui 3JeKTpok, TBepAble aueKTpoasl. llomsporpammsl. MHTeprperanus mnoJsporpamm.
OcraTo4HbBIi 1 KOHACHCATOPHBIN ToKU. DapaaeeBckuii TOK. CBOMCTBa IpeaeabHOTO TU((Py3HOHHOTO
ToKa. YpaBHeHue MnbpkoBuua. YpaBHeHHe nolsiporpadudeckoit BosnHbl ['eiipockoro. Ilotennuan
MOJTyBOJIHEL. B1OOp 1 HazHaueHue nossiporpaduveckoro GoHa. AHOMAIUU Ha MOJISIPOrpadhuIecKrx
KpUBBIX M HX YycTpaHeHue. KauecTBEHHBI M KOJIMUYECTBEHHBIH MOJSpOrpaduvecKuii aHalu3.
CoBpeMeHHbIE  HampaBJICHHWS  pa3BUTHUS ~ BoJibTammepomeTpud. OONAaCTH  HCIOJIB30BAHMUSL
Bo3M0HOCTH, TOCTOMHCTBA U HEJOCTATKU METO/A.

AmnepoMerpruueckoe TuTpoBaHue. OOImIas XapakTepucTuka wmetoja. Breibop ycioBwmii
aMIIepOMETPUUECKUX n3MepeHui. [IpuHimnuanbHas cxeMa YCTaHOBKHM AJII aMIIEpOMETPUYECKOTO
TUTpOBaHUs. TuUNbl KPUBBIX TUTpOBaHUS. buammnepomerpuueckoe THUTPOBAHUE, YCIOBUS
aMIIEPOMETPUUECKUX M3MEPEHUU C JIBYMS MHAMKATOPHBIMHU 3JeKTpoAamu. KpuBble TUTpOBaHMSL.
Bo3MOXHOCTH, TOCTOMHCTBA M HEOCTATKU MeToAa. [IpruMepsl MpakTU4eCKOro UCIOIb30BaHUS.

Kynonomerpuueckuit  Meron aHanuza. Knaccupukanuss MeTOJOB — KYJIOHOMETPHH.
Oo0benunenHblil 3akoH Papanes. Beixon no toky. IIpsmas KynoHOMETpUsS U KYJTOHOMETpUUYECKOE
tuTpoBaHue OcobeHHOCTH MeToJI0B. KynoHOMETpHsl NMpH KOHTPOJMPYEMOM IMOTEHLHANe U INpH
KOHTposupyeMoM Toke. llomspuzanuonnsie KpuBble. Bpibop moreHnumana pabodero 3JeKTpoja.
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Pacyer konuuecTBa  BIEKTPUYECTBA, 3aTPAYEHHOTO HA  BJIEKTPOXMMHYECKYI0  PEaKIUIO.
[IpyHuunuaneHas  cxeMa  KYJOHOMETPHUYECKOHM  YCTAHOBKH. O6nacte  TpUMEHEHWS.
Kynonomerpuueckoe tutpoBanue. BpiOop Toka anekrponmza. OCOOEHHOCTH TE€HEpHUPOBAHHOTO
tuTpanTa. CriocoObl MHIMKAMYA KOHEYHON TOUKH TUTPOBAHUS (BU3YyaJIbHBIE U HHCTPYMEHTAJIBHEIE).
[IpyHuunuanpHas cXeMa YCTaHOBKM Ui KYJIOHOMETpUYECKOro TUTpoBaHMs. Ilpakruueckoe
MIPUMEHEHHE METO/1a, €r0 IOCTOMHCTBA U HEAOCTATKHU.

OnekTporpaBuMeTpudeckuii  aHanm3. CrnocoObl  BBIIOJIHEHHUs —omnpeaencHuit. OOmas
XapakTepucThka Metoa. [Iporeccel, mpoTekaromue npu Jekrposinize. Beioop amekTpoaoB. Y cinoBus
aneKkTpoocaxaeHus. TpeboBaHus, NMpeabsABIsSEMbIE K OcCaJkaM Ha 3JeKTpojax. lcmonb3oBaHue
ANIEKTPOOCAKIACHUS Ul Leled KOHLUEHTPUPOBAHUSA, OINpEAETeHHUs U pasaeieHus. BHyTpeHHuit
351eKTpoJin3. JlocTOMHCTBA U HEAOCTATKU METO/Ia.

Paszoen 5. Xpomatorpaduueckue MeToIpl. ABTOMaTHU3alMs METOI0B aHAIN3A.

Teopernueckre  OCHOBBI  Xpomarorpaduyeckux  MeTogoB. OOiactTu  NpPUMEHEHHsS
XpomaTorpapuueckux MeToJ0B aHaiu3a. Xpomartorpamma. Ilapamerps! ynepxuBanus. dusuko-
XMMHMUYECKHE OCHOBBI XpoMaTorpaduueckoro npoiecca. Knaccuduxaius MeTonoB xpomaTtorpaguu
M0 arperaTHOMY COCTOSIHHIO (Da3, 1Mo MeXaHW3MYy pasJielieHus U croco0y opopMileHus: mpolecca.
OcHoBbl Xpomartorpagudeckoro pasnenenusd. KoapduiumeHnt pacnpeneneHuss U KodpPUIMEHT
pasnenenus. OcHOBHOW 3akoH Xxpomartorpaduu. B3aumocBsizb (GopMbl BBIXOAHONH KpPUBOM H
M30TEPMBI COPOIMU B KOJIOHOYHOW Xpomatorpaduu, aHAIUTUYECKHH acCTeKT ATOW 3aBUCHMOCTH.
@DakTOopHl, BIUSIONINE Ha CKOPOCTh JIBUYKEHUS XpoMmatorpaduyeckoil 30Hbl. Teopusi TeOpeTHIECKUX
tapenok. TeopeTnueckas Tapesnka. BeicoTa, S5kBUBajIeHTHas TeopeTndeckoi Tapenke. Kunernueckas
Teopust xpomartorpadum. YpaBHeHue Ban-/leemrepa. Kpurepun ahdexTuBHOCTH
xpoMarorpaduaeckoro mporiecca. CTeneHp pa3JeieHus U KPUTEPU CelIeKTUBHOCTU. Kpurepuit
paznenenus. OnTUMH3aLUs IPOLIECCOB PA3/IEICHUS CMECEN BEIECTB.

5.1. Xpomarorpaduieckue METOIbI.

5.1.1. TazoxuakocTHas xpomaTtorpadus. O01mas xapakTepucTrka Mmetoaa. [IpuHnunuantsHas
cXeMa ra3oBoro xpomarorpadga. YCTpoilcTBO M Ha3zHaueHHE Y3J0B XxpomaTtorpada. TpebGoBanus,
MpenbsABIseMble K HEMOJBM)KHOW U TOJBMXKHOW (azam. JleTekTophl, uX Kinaccudukauus Hu
TpeOOBaHUS K HUM.

Metoapsl uwaACHTH(UKAIMK BEIIECTB B Tra3oBoi  Xxpomartorpaduu. JIuHEWHBIE W
jJorapu(MUUEecKue HWHACKCHl yhep>KuBaHusi. KoppensiuuoHHBIE ypaBHEHUS: CBS3b I1apaMeTpPOB
yAEpKUBAHUS KOMIIOHEHTOB C MX (PU3UKO-XMMHUYECKUMH cBOWcTBaMU. KauecTBEeHHBIN aHAIN3 IO
norapuMUUEeCKUM HHJIeKcaM yaepkuBaHus KoBaua. MeTonbl KOJMYECTBEHHOTO aHAIN3a: METOJ
abCOIOTHON TPaAyHUpOBKH, METOJ HOPMHPOBKH, METOJ BHYTpeHHero cranjaprta. llompaBouHbie
Ko3hGUIMeHThl K IUIOWAAsIM MUKOB. [IpuMepbl MNpakTU4YECKOro MCHOJIb30BaHUS Ta30BOM
xpoMarorpadum.

5.1.2. JKunkocrHas xpomarorpadus. Knaccudukanus METOI0B JKUIKOCTHOU
xpomatorpaduu. Ocobernnoctu BIXKX. IlpunnmnuanpHas cxema XUAKOCTHOTO Xpomatorpada
BBICOKOTO JaBiieHus. Tumbl nerekropoB B BOXXX. XXunkoctHo-aacopormonnas BOXKX. HopmanbsHo-
(da3oBbIil U oOpaiieHo-(pa30BbId BapHaHThI: COPOEHTHI, AIIOCHTHI, pa3felisieMble BelleCTBa. THUIIbI
B3aUMO/JICHCTBUSL COPOEHT-BEUIECTBO, COPOEHT-INMIOCHT, dJtoeHT-BemecTBo B BOXX. daxtop
e€MKOCTH, ero Qusnueckuil cwmbici. ['pagueHTHoe »smroupoBaHue. BuusHue s¢dekTuBHOCTH,
CEJIEKTUBHOCTU M €MKOCTH KOJIOHKM Ha DPa3AeiI€HUE CMECEW aHaIU3MPYEMBIX BellecTB. MeTozpl
UICHTU(UKAIIMN BEIIeCTB W KoJudecTBeHHOTO aHanm3a B BDIXKX. JlocToMHCTBA M HEIOCTATKH
BDXX. Mon-napHas xpomaTorpadusi, IpuMepbl MPaKTHYeCKOTo Hcrob3oBanus BOXKX B ananuze.

PacnipenenurensHas OymaxkHast xpomatorpadus. OcCHOBBI OyMaxxHOW Xpomartorpadum.
[lonBmxHasgs u HemoaBWXKHast (azpl. MuKcCOTpomHBIM psan  pacTBoputeneil. TpebGoBaHus k
xpomatorpaduueckoit Oymare. Xpomarorpapuyeckue mapaMeTpbl. THUIBI  XpOMaTOrpaMM:
OJTHOMEpHas, IByMEpHasi, Kpyronasi, alieKTpodoperndeckas. MeTo 1 oOpalieHHbIX ¢a3. 3aBUCUMOCTh
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(dbopMBI IITHA OT BUAA U30TEPMBI pactpeeneHus. MeToap! nieHTH(GUKAUU BeecTB Ha OyMakHOM
xpomarorpamme. KonmuecTBeHHbIN aHau3 B MeToJe OymMakHOM xpomatorpaduu. /locTonHcTBa 1
HemocTaTku MeToaa. O0nacTh MpUMEHEHUSI.

5.1.3. HonooOmennass u wuoHHas xpomarorpadus. CymHOCTh MeTona. TpeboBaHus,
MPEeIbSIBISEMbIE K peakIusM HOHHOTO oOMeHa. OcoOEHHOCTH MOHOOOMEHHON Xpomarorpadumu.
HonooOmennoe paBHoBecue. Koncranra monHoro oomena. Mzotepmsl HOHHOTO oOMeHa. Brusiaue
KOHCTaHTBl HOHHOTO 0OOMeHa Ha (popMy H30TepMbl HOHHOTO 0OMeHa. KoahdHIMEeHT CeeKTHBHOCTH.
CuHTeTHYeCKHEe HMOHOOOMEHHHWKHM, KAaTHOHUTHI W aHMOHMTHL Kitaccuukamuss W CBOWCTBA.
CopOumonHbIe psiibl. Bumsl 0OMEHHOM eMKOCTH MOHOOOMEHHHKOB. BBIOOp ONTUMANIBHBIX YCIIOBUH
MOHOOOMEHHOTO  pasfeneHust BemlecTB. [lpumeHeHne WOHOOOMEHHOW Xpomarorpadguu B
AQHAJINTUYECKOM XMMHM OpPraHMYECKUX M HEOPraHMYECKUX COCAMHEHUN: pa3fesieHHue, OYMCTKA,
KOHLIEHTpUpoBaHue U T.n. [lpumepbl mnpuMeHeHHsT HOHOOOMEHHOW Xpomartorpadguu B
TEeXHOJIOTH4YecKuX mnporeccax. MonHas xpomarorpadusi. biok-cxema HOHHOTO Xpomatorpada.
Paszpendromue u KOMIEHCAIIMOHHBIE KOJIOHKH. JleTekTopsl. [IpuMeHeHre B aHaTUTUYECKON XUMUMU.
AHanuTuyeckue BO3MOKHOCTH METO/1A.

5.1.4. Tenp-xpomatorpadus. Ilomemwxknas u HenoaBwxkHas (a3el. OOmee ypaBHEHHUE,
OTMHUCHIBaIOIee Tpolecc Tenlb-xpoMmarorpaduu. CopOeHThl. OOmMA, BHEMIHUA W BHYTPEHHUU
o0wvembl rend. [lapamerpsl amionpoBanus. Brlpakenue misg kosd¢uiuumeHTa pacupenesieHus u
KOHCTaHTBl JOCTYNHOCTH. Bo3MokHOCTH renb-xpomarorpaduu. Ilpumepsl NpakTHYECKOTO
MCI0JIb30BAHUS.

5.1.5. bymaxnas pacupenenutenbHas xpomatorpadus. [logsmxkHas, HenmoaBwkHas ¢asza.
OcoOeHHOCTH TUIOCKOCTHON Xpomartorpaduu. Paxtop paszneneHus. Bumsl pacnpenenuTenbHbIX
xpomatorpaduii

5.2.ABTOMAaTHU3AINSI METOJOB XUMUYECKOTO aHaAIN3A.

ABTOMAaTHYECKM MW aBTOMATU3UPOBAHHBIA aHANWU3: Mead W 3agadd. JluckpeTHbie
ABTOMAaTHWYECKHE aHanu3artopbl. lIpuHIMD nelicTBUs, TOCTOMHCTBA M HeXOCTaTKd. IIporodnsle
METO/Ibl aHaJM3a PAcCTBOPOB. HemnmpephIBHBIM MNPOTOYHBIM aHAIW3 W MPOTOYHO-UHKEKIWOHHBIN
aHaIN3.

4 O0beM yuyeOHOM IMCUMIINHBI

Beero Cemectp
Buna yaeOHoM paboTh 3 7
3E Axan. 4. 3E | Axkan. 4. 3E | Axan. u.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 9 324 4 144 5 180
KonTakTHasi paboTa — ayiuTopHbIE 4.47 160.8 178 64 267 96
3aHAITHS:
Jlexumn 0.89 32 0.44 16 0.44 16
JlaGopaTtopHubie padoTs (JIP) 3.58 128.8 1.33 48 2.22 80
CamocrosiTesibHas padoTa 4.56 164 2.22 80 2.33 84
K;)6HOTTa;<THa;I CaMOCTOSITeNIbHAS 08 04 0.4
5 453 2.21 2.32
aMOCTOSITEIbHOE U3yUCHHE 163.2 796 836
pa3aesoB JUCIUILITUHBI
3aver ¢ 3aver ¢
Bux uTOroBoro KOHTpoJIf: . .
OlIeHKOIi OIIEHKO¥
. Cemectp
Bun yueGHOI paGoThI Bceero 3 | 7
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3E Actp.u. | 3E | Actp.4. | 3E | Actp. u.
OO01ast TpyI0eMKOCTh TUCIUTUTHHBI 9 243 4 108 5 135
KonTakTHasi padoTa — ayiMTOpHbIE 447 120.6 178 48 2 67 79
3aHSITHS:
Jlexuun 0.89 24 0.44 12 0.44 12
Jlaboparopubie paboTsl (JIP) 3.58 96.6 1.33 36 2.22 60
CamocTosiTe1bHasi paboTa 4.56 123 2.22 60 2.33 63
K;;)TTa;THaﬂ CaMOCTOSITENbHAS 06 03 03
& 453 2.21 2.32
aMOCTOSITEIIbHOE U3yUCHHE 199 4 59.7 62.7

pa3esioB TUCIUILTUHBI

3auer ¢ 3auer ¢
Bujx uTOroBoro KOHTpoOJIA: . .

OI[EHKOI OIIEHKOi

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNJIMHBI
«KoagonaHas XumMmus»

1 Heap aucuumiuHbl — TnpuoOpeTeHHe oOydaromuMucs 0a30BBIX 3HAHUN B oOnacTu
TEPMOJUHAMUKH TTOBEPXHOCTHBIX SIBICHUW M CBOMCTB JUCIEPCHBIX CUCTEM M TMOJTYYCHHE YMEHUU B
YaCTH WCTOJB30BaHUS dTUX 3HAHUU TIPH HMCCIEIOBAHUH, MPOCKTUPOBAHUU M CO3JIAHUU PEATTbHBIX
CHUCTEM, SIBIISIOIIHUXCS B OOJIBIIMHCTBE CITy4aeB IUCIIEPCHBIMHU.

2 B pe3yabraTe H3y4YeHUs] AUCHMILINHBI 00y4arOLIUICS J0JIKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JOCTHKEHUS:

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

3namp:

— MPU3HAKH 00BEKTOB KOJUIOMIHOM XUMUU U UX KJIacCU(UKALIUIO.

— OCHOBHBIE TMOHSATHS W COOTHOLICHHUS TEPMOJMHAMUKH IOBEPXHOCTHBIX SBJICHUU
(TepMOIMHAMUKAa TIOBEPXHOCTHOTO CJIOS; aAre3usi, CMauMBaHME M pPACTEKaHHUE >KUIKOCTEH;
JUCIIEPCHOCTh M TEPMOJMHAMHUYECKUE CBOWCTBA TEJ; aAcopOLMs Ta30B U MapoB, aIcOpOIUs U3
pacTBOpPOB).

— OCHOBHbIE TEOPUH (PU3UUECKON aacopOLUu.

— OCHOBHBIE€ IIPEACTABJICHUS O CTPOCHUHM JIBOMHOIO JIIEKTPUYECKOTO CIIOS; HPUPOLY
ANEKTPOKMHETUYECKOTO MOTEHIMAajla; OCHOBHBIE AIEKTPOKUHETUYECKUE SBJICHHUS.

— ycioBUs NpUMEHMMOCTH 3akoHa Crokca; 3akoH OHHmITENiHa — (CMOJIyXOBCKOTO,
rurcomMeTpudeckoe ypapHenue Jlamnaca.

— OpUpPOAY CEAUMEHTAUMOHHON M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [TAB kak nuoduibHBIX cUCTeM; OCHOBHbIe monoxeHus Teopuu JJIDO; mpuuunbl u
OCOOCHHOCTH OBICTPOM M MENJICHHOW KOAaryisiliud, KOHIICHTPAIMOHHON W HEUTpaTu3allMOHHON
KOAryJIsiILHH.

— TUIBl CTPYKTYP, BO3HHUKAIOIIME B JUCHEPCHBIX CHCTEMaX, MPUYMHBI U YCIOBUA HUX
o0Opa3oBaHus; K1accu(PUKAIMIO TUCTIEPCHBIX CUCTEM TI0 UX PEOJIOTHYECKHM CBOWCTBAM.

Ymemo:

— pacCcUuTHIBATh MMapaMeTPbl, KOTOPBIMU XapaKTEPU3YIOT IUCIIEPCHOCTD.

— IPOBOJUTH pPacueTbl C MCHOJB30BAHUEM OCHOBHBIX COOTHOIIEHHN TEpMOJMHAMUKH
MMOBEPXHOCTHBIX SIBJICHHI.

— pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MTOPUCTOU CTPYKTYPHI.

— pacCUUTHIBATH BEJIMYHUHY AJIEKTPOKMHETUYECKOTO MOTEHIMala MO JAaHHBIM 3JIEKTPOOCMOCA
1 arekTpodopesa.
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— pacCcUUTHIBATh HHTETPATBHYIO U JU(PEepeHIINATBHYIO KPUBBIC pacpeesiCHUs] YacTHUIl 110
pazmepam.

— paccuuThIBaTh W aAHAJIU3UPOBATh NOTEHIMAIbHBIE KPUBBIE MNApPHOrO B3aMMOJICUCTBUS
YaCTHII.

— pacCUUTHIBATH U U3MEPSTH BA3KOCTh AUCIEPCHBIX CUCTEM.

Bnaoemo:

— MPEJICTABJICHUSMH O POJIM MOBEPXHOCTHBIX SIBJICHUM M JUCIIEPCHBIX CUCTEM B TEXHUKE U
MIPUPOJIE.

— METO/JaMH U3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUS, KPA€BOIO yria.

— 3HaHMUSIMHU O METOJaX U3MEPEHUS aJCOPOIUU U YIEIbHON TOBEPXHOCTH.

— 3HAHUSAMU 00 YCIIOBUSAX MPUMEHUMOCTH ypaBHeHUs [ enbmronbia — CMOITYXOBCKOTO;

— METO/IaMH OTPEACIICHUS dJIEKTPOKUHETUUECKOTO MOTEHIIHANA.

— METOJIOM CEIMMEHTAIIMOHHOI0 aHaJIN3a.

— METO/IaMH OTPEACIICHUS] KPUTHYECKOW KOHIICHTPAIUUA MUIIEIITIO00pa30BaHMS;

— METO/IaMH UCCIICJIOBAaHUSI KHHETHKHU KOATyJISIUH.

— METO/IaMH U3MEPEHUS U aHAIN3a KPUBBIX TEUCHUSI.

3 Kparkoe coaepxxanue JTUCUMILIIHHbI
Paznen 1. [lpenMer v npu3Haku 0OBEKTOB KOJIOMIHON XUMHUH

KomnonnHass xumus - Hayka O TIOBEPXHOCTHBIX SIBJICHUSX M JTUCHEPCHBIX CHCTEMax.
OcHOBHBIE TIOBEPXHOCTHBIE SIBJICHUS: aare3Wss M CMaduBaHWE, KaMWUIAPHOCTh, aJcopOIus,
ANIEKTPUYECKHUE SBJICHUS HA TIOBEPXHOCTSX U JIP.

OcHOBHBIE TPU3HAKKA JHUCIEPCHBIX CHUCTEM - TETEPOTCHHOCTh M  JUCIEPCHOCTH;
MOBEPXHOCTHAsA JHEPrusi; KOJIMYECTBEHHbIE XapaKTEepPUCTUKH AucnepcHocTu. Kiaccuduxarms
JHMCIIEPCHBIX CHUCTEM [0 arperaTHOMY COCTOSIHUIO IUCHEPCHOM (a3bl M AUCIEPCHOHHON Cpelbl.
Knaccudukanus cBO60JHOIUCTIEPCHBIX CUCTEM II0 pa3MepaM YacTHIl U 10 B3aUMOJCHCTBUIO MEKITY
JTUCTIEPCUOHHOM Cpe1oi 1 qucnepcHon dazoi. Posk MOBEpXHOCTHBIX SIBICHUM U JUCTIEPCHBIX CUCTEM
B MIPUPOJE, TPOMBILIJIEHHOCTH U, B YaCTHOCTU, XUMUYECKOI TEXHOJIOTHH.

Paznen 2. TepMoanmHaMyKa MOBEPXHOCTHBIX SIBACHUI

OO0mas xapakTepuCTHKa IMOBEPXHOCTHOW sHepruu. lloBepxHocTHas sHeprus B oOIIEeM
ypaBHeHUU 1-TO W 2-ro Hayan TepMoJauHAMUKU. [loBepXHOCTHOE HATSXKEHUE KaK Mepa SHEpruu
I'u66ca wmexdazHoit moBepxHocTH. I[loBEpXHOCTHOE HATSHKEHHE - XapaKTEPUCTHKA MPHUPOJIbI
conpukacaromuxcs ga3 u ux BzaumopelcTBus. CBOWCTBA MOBEPXHOCTEH KUIKUX U TBEPHABIX TEIN.
VYpaBuenue ['mO0ca-I'enpMrospiia Jjis BHYTPEHHEH yIEIbHON MOBEPXHOCTHOW SHEPruu (IMOJIHOM
MOBEPXHOCTHON HHEpPruM). 3aBUCUMOCTb JHEPreTUYECKHX IapaMeTpOB IOBEPXHOCTH OT
Temiieparypsl. [Iporieccbl caMoOnpor3BOILHOTO YMEHBIIEHUS TOBEPXHOCTHOM SHEPTUH.

AncopOuusi U MOBEpXHOCTHOE HaTshkeHue. CBs3b BEIMYUHBI aJICOPOIMH C MapaMmeTpamMu
CHUCTeMBI: HW30TEpMa, HW30NUKHA U u3ocTepa aacopbuuu. Merox u30bITKOB ['mOOcCa.
OyHaaMeHTanbHOEe aAcopOIuMoHHoe ypaBHeHue [nbO6ca. I'mbGOcoBckas ancopOrusi. YacTHoe
BbIpakeHue ypaBHeHus [ m60ca. [loBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-WHAKTHBHBIE BEIIECTBA.

Anres3us, cMauyMBaHME M pacTeKaHWE >KUAKOCTeW. Anre3uss u koresus. [lpuponma cun
MexhazHOTO B3auMoJieiicTBus. YpaBHeHue [lrompe mis paboTsl aaresun. CMaduBaHUE M KpPaeBOM
yroin. 3akoH IOura. CBs3p paboThl aaresuu ¢ KpaeBbiM yriom (ypaBHeHue [lrompe-FOura).
Jlnoduneueie u nMOGOOHBIE MOBEPXHOCTH. MeTOAbI OmpeAeNeHus] KpaeBbIX YrioB. BrusHue
MOBEPXHOCTHO-aKTUBHBIX BemecTB (IIAB) Ha cMaunBanue. Pactekanue xunkocreit. Koaddumment
pactekanus mo [apkuHcy. Dddexkr Mapanronn. Mexda3Hoe HATSHKEHHE HAa TPAHUIE MEXKIY
B3aMMHO-HACBIIIEHHBIMU KUJIKOCTSMHU W NpaBuiIo AHTOHOBA. IIpakThueckoe 3HaueHUE aare3uw,
CMa4yMBaHUsI U PACTEKAHMUS.

106



JlucriepcHOCTh U TepMOAMHAMUYeCcKue cBolicTBa Tell. [IpaBmio ¢a3 ['m66ca u IUCIIepCHOCTS.
BnusiHue KpuBHM3HBI IOBEPXHOCTM Ha BHYTpeHHee JaBieHue Ten (ypaBHeHue Jlamuaca).
[ToBepxHocTHast »HEprusi U paBHOBecHbIE (popmbl Ten. [Ipuniun ['mb6ca-Kropu. 3akon Bynbda.
Kanwmnspusie siBnenus (ypaBHenuwe JKiopeHa), UX poJib B IPUPOJEC M TEXHOJOTMU. MeTomabl
ONpE/ENEHUs] TMOBEPXHOCTHOIO HATSKEHUS. 3aBUCHUMOCTh TEPMOJUMHAMUYECKOW pPEaKIIMOHHOU
CIOCOOHOCTH OT JHCIIEpCHOCTU. Y paBHeHne KenbBuHa. BiausiHue tucnepcHOCTH HAa paCTBOPUMOCTS,
KOHCTAHTY PaBHOBECHSI XUMUYECKOH pEaKIiy, TeMIIepaTypy $pazoBOro nepexoaa.

[MonyyeHnue AMCIEPCHBIX cucTeM. MeToabl AucneprupoBanus. YpaBHenue PeOunnepa s
paboTel mucnieprupoBaHus. AJICOPOLMOHHOE TOHMXEHHE MpoyHocTH (dpdexT Pebunmepa).
I'omorenHass u rereporeHHass KoHjeHcalus. MeracrabuinbHoe cocrosiHue. OHeprus ['nbbca
oOpa3oBaHUs 3apoJIplllia HOBOHM (ha3bl, KpUTHUECKUN paanyc 3apoipima. [[Be craauu oOpazoBaHus
HOBOM ¢ha3pl. CBs3b KHUHETUKH 0Opa3oBaHUsi HOBOW (ha3bl C TMEpECHIICHUEM. YTIpaBICHUE
JUCTIEPCHOCTBIO TPH TOMOT€HHOM KOHJAEHcanuu. I[IpuMepbl MONydeHUs UCIEPCHBIX CHUCTEM
MeToIaMu (PU3UYECKON M XUMHUYECKOW KOHICHCAIUH.

Paznen 3. AncopOLnoHHbIE paBHOBECUS

Knaccudukanus mexanusmoB aacopOruu (pusnueckas aacopOIus, XemMocopOous u
nonooOMenHas agcopOius). [Ipupona agcopouroHHbIX cui. OcOOEHHOCTH COCTaBISIONUX cUil BaH-
nep-Baanbca (OpueHTAIMOHHBIX, HHIYKIIMOHHBIX W TUCIIEPCUOHHBIX) TIPH aIcOpOIHH. YpaBHECHUE
JUI MOTEHIIMAILHOW SHEPTUH B3aUMOIEHCTBHUS aTOMa (MOJIEKYIIbI) C TOBEPXHOCTHIO TENa.

Ancopbuusi ra3oB M NHapoB Ha OJHOPOIHOW MOBepXHOCTU. 3akoH [‘eHpu. YpaBHeHue
M30TEPMBbI MOHOMOJIEKYIIAPHOI asicopbruu Jlenrmiopa u ero ananus. OnpeaeneHne KOHCTAHT 3TOrO
ypaBHeHUs (nuHeWHas ¢opma ypaBHeHus Jlenrmmopa). VYpaBuenue Opeiinmmxa. Teopus
MOJIMMOJIEKYJIsIpHOW  afmcopOuuu  bpynayspa, Ommera, Temrepa (BOT), ypaBHeHue wH30TEpMBI
aacopOmuu, ero ananus. JIuneiinas gopma ypaBuenus bOT u pacuer ero koHcrant. OnpejeneHne
yaenpHOoU noBepxHoctu MetoaoM bOT.

Ancopb6uus ra3oB M MapoB Ha NOPUCTBIX Marepuanax. KomuuecTBeHHbIE XapaKTePUCTHKHU
MOPHUCTBHIX MaTepuasioB. [lopucThie Tena KOPIMYCKYJSIPHOW, KPHUCTAUIMYECKOWM | ry0uyaToit
CTPYKTYphl, MeToAbl uxX mnoxydeHus. Kmaccudukaums nop no [yOMHMHY U ee B3auMOCBS3b C
TEOPHUSIMHU AJICOPOITUH.

Teopus xanwuisspHOW KoHAeHcanuu. KanwminspHo-KOHIEHCAMOHHBINH rucrepe3uc. Pacuer
MHTErpaibHON U MuddepeHInanbHON KPUBBIX pacnpeaeneHus o0bema mnop mno pazmMepam.

OcoOenHoctu aacopOIUu Ha MUKPOTIOPUCTBIX MaTepuanax. [lotennuansuas reopus [onsuu.
AncopOLMOHHBIM  MoOTeHHMan. XapakTepucThdeckas KpuBas ajacopOuuu. TemmepaTypHas
WHBAPUAHTHOCTh U apPUHHOCTH XapaKTepUCTHUECKUX KpHUBBIX. OO0OIIEHHOE ypaBHEHUE TEOPHH
Jly6uHnHa 0OBEMHOrO 3amloJIHEHHs MHUKPOIOp, YacTHBIE CIlydyad 3TOr0 YpaBHEHUs (ypaBHEHUE
Jy6ununa-Panymkesuua). AncopOIius ra30B U NapoB B XUMUYECKOM TEXHOJIOTHH.

AncopOuusi TOBEpXHOCTHO-aKTUBHBIX BellecTB. BmusuHue crtpoenuss monekyn [IAB nHa
MOBEPXHOCTHYIO aKTUBHOCTD, IipaBuiio [lokino-Tpay6e. 3aBUCUMOCTb TOBEPXHOCTHOTO HATSKEHHUS
OT CcOCTaBa pacTBopa Mpu coOmroneHuu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa. YpaBHeHuHe
HIumKoBCKOTO. YpaBHEHUSI COCTOSTHUS ra3000pa3HbIX MOBEPXHOCTHBIX (COPOLIMOHHBIX) MIICHOK.
Tunel MOBEPXHOCTHBIX IJICHOK M OIpeleieHHe WX XapakTepucTuk. Becol Jlenrmiopa. @akTopsl,
OTIpeNIeNIAIONINe arperaTHoe COCTOSIHME —aJCOPOLMOHHBIX IUIEHOK. OrmpeneneHue CTPOEHUs
a/IcCOpOLIMOHHOTO cJI0s U pa3MepoB Mosiekyn [TAB.

Paznen 4. DnexTpuyeckue SBICHHUS Ha TOBEPXHOCTH

JBoitHoit snektpuueckuii cior (JIDC), mexanusmel obpazoBanus JIIC. CooTHolieHUS
MEXAY JJEKTPUYECKUM MOTEHIIMAJIOM U TMOBEPXHOCTHBIM HaTshKeHUeM (ypaBHeHus Jlummnmana).
DNeKTpOKAMUIUTSIPHBIE KpUBBIE U ompeaenenue napametpos [IIC mo 3TUM KPUBBIM.
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Oo6mme npencrasnenust o Teopusax crpoenust [IIC. Teopus ['yu — Yenmena. YpaBHeHHE
[Tyaccona-bonbimana mst quddysnoit uactu JI9C u ero pemenue. Tommuna muddy3Horo cios u
BIIUSHUE HAa Hee pa3Nu4HbIX (akropoB. JIBOiHOU 3nekTpuyeckuit cioit mo teopum IllTepHa,
nepe3apska nmoepxuoctu. [Ipumepsr oopazoBanus JJOC. Muiemisl 1 UX CTpOCHHUE.

YeTsipe BUA TEKTPOKUHETUYECKHX SBICHUNA. DIEKTPOKUHETUIESCKUN MOTSHIIMAIT U BIIUSTHHE
Ha HEro pa3jnyHbIX (PpakTopoB. YpaBHeHUe I enbMroipia-CMOIyX0OBCKOTO Ul CKOPOCTH IEpEeHOca
MpH  JJIEKTpoocMoce U 3nekTpodopese. DddexTsl, HE YUUTHIBACMBIC OSTUM YpaBHCHHUEM
(TIOBEpXHOCTHAST TIPOBOJUMOCTD, 3JIEKTPOPOPETUIECKOE TOPMOKECHUE, PEIAKCAIIMOHHBIA YPQEKT).
[IpakTHYeckoe MCIOIb30BaHIE AEKTPOKHMHETHUECKUX SIBICHUH.

Pasnen 5. Kunetnueckue cBOMCTBA AUCIIEPCHBIX CUCTEM

OCHOBBI CEJMMEHTAIIMOHHOTO aHan3a. CBs3b CKOPOCTH OCAKJCHHUS YACTHUI] C MX Pa3MEPOM.
VYcnoBus cobmoaennst 3akoHa Ctokca. CeIMMEHTAlMOHHBIN aHAIN3 TMOJUANCIEPCHBIX CHUCTEM.
KpuBast cemumenrtamun. KpuBbie pacripeneneHusi YacTHIl IO pajuycaM. DKCIIEPHMEHTAIbHBIC
METO/Ibl B CEJMMEHTAI[IOHHOM aHaJIH3e.

MonexynsipHO-KHHETHYeCKasi mpupoja  OpoyHOBCKOro  JBWKEHHsA. CBS3b  MEXIY
CPEIHEKBaJPAaTUYHBIM CABUIOM 4YacTUll M KodpdunueHtoM auddysun (3akoH ODiHIITEHA-
CMOJTyXOBCKOT0). DKCTIEepUMEHTaIbHAS TTPOBEpKa 3aKkoHa DiHIITeHHa-CMoTyxoBcKkoro. CrnencTBus
13 TEOPUU OPOYHOBCKOTO JBUKEHUSI.

CennMeHTannOHHO- T y3HOHHOE paBHOBECHE, THUTICOMETPHYECKHH 3aKOH.
CenvMEHTAIIMOHHAS YCTOWYHUBOCTD JIUCTIEPCHBIX CUCTEM.

Paznen 6. ArperaTuBHas yCTOMYMBOCTD U KOATyJIS LM JAUCIIEPCHBIX CUCTEM
OO61ue BOmpochl yCTOMYUBOCTH AUCIIEPCHBIX cucTeM. CeAMMeHTalMOHHAasl U arperaTuBHas
ycTounBoCcTH cucteM. JInoduinbHbie n MHO(POOHBIE CHCTEMBI: CaMOIPOU3BOJBLHOE O0pa3oBaHUE
OJIHUX M HEOOXOIMMOCTh cTabunu3anuu apyrux. Kpurepuii mmodunsHoCcTH cucteM no Pebunaepy-
Iykuny.
JInoduneHeie gucnepcHble cucrteMbl. Kiaccudukanmus u  o0mas XapakTepHCTHKa

MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MHUlleioo0pa3oBanus. CTpoeHue
mutest [TAB. Comobmnmm3anus. OCHOBHBIC (PaKTOPBI, BIUSIOIMINEC HA KPUTHICCKYIO KOHIICHTPAIIUIO
murnemooopazoBanus (KKM). Metoasr onpenenenns KKM. ITlpumenenne [1AB.

JInodobusle nucnepcHsie cuctemMbl. PakTOPbl yCTOWYUBOCTU JTMOGOOHBIX cucTeM. bricTpas
n MenneHHas koarynsuus. Kunernka xoarymsiuu nmo CmonyxoBckoMy. OnpeneneHue CKOpOCTH U
BPEMEHH MOJOBUHHOM KOArysiliuy. 3aBUCUMOCTb YUCJIA YaCTULl PA3HOTO MOPSAKA OT BPEMEHH.

OcHoBHble mojoxeHusi teopuu J[epsruna, Jlanmay, ®epses, Osepbeka (JJIDO).
PacknunHuBaroiiee 1aBieHUE U €ro COCTaBISAIOIIME. DHEPIUsl IEKTPOCTAaTUYECKOTO OTTaIKUBAHUS
MpU B3aUMOJCHCTBHU cllab03apsKeHHBIX MoBepxHOocTel. Cuibl U sHeprusa nputspkenus. OOriee
ypaBHEHUE JJI1 SHEPrUM B3aUMOJEWUCTBUSA JTUCHEPCHBIX YacTull. lloTeHuManbHbIE KpUBbIE
B3aUMO/JICHCTBUSL YACTHI] B MOHOCTAOWMIM3UPOBAHHBIX JNUCHEPCHBIX cUcTeMax. [loTeHIManbHBIHi
Oappep U €ro 3aBHUCHUMOCTh OT TouuHbl aAuddysnoro crnos. Koarymsauus B mepBoM U BTOPOM
MUHUMYyMax. HeliTpanu3anronHas 1 KOHIIEHTpalMOHHas koaryisus. [lopor ObICTpo#t Koaryssium.
[MpaBuno  Ulymeue-I'apaun.  3akon  [lepsruna.  CraOmwnm3anusi  JUCTIEPCHBIX  CHCTEM
BBICOKOMOJIEKYIIsIpHBIMU  coequHeHussMu (BMC) u TTIAB. Meroapl OYMCTKH MPOMBIILIEHHBIX H
OBITOBBIX CTOKOB, OCHOBaHHbIC Ha U3MEHEHUH arperaTuBHON M CETUMEHTAIIMOHHOW YCTOWYHMBOCTH
JUCIIEPCHBIX CUCTEM.
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Paznien 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AUCIEPCHBIX
CHUCTEM

Tunst cTpyKTYyp, 00pa3yrOIIUXCS B arperaTUBHO-yCTOWYHMBBIX M arperaTHBHO-HEYCTOHYHBBIX
JUCIIEPCHBIX cUcTEMAX. JKUIKOKPUCTAIIIMYECKOE COCTOSIHUE arperaTi BHO-yCTOMYUBBIX JUCIIEPCHBIX
CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTHBHO-HEYCTOWYMBBIX  (THO(DOOHBIX)
JUCIIEPCHBIX CUCTeMaxX. B3anMOCBA3b MEXIy BHAOM MOTEHIMAJIbHOW KPHUBOW B3aMMOJCHCTBHUS
yactull (1o teopuu JJIDO) n Tunom Bo3HMKAIOMMX CTPYKTYp. KoarynsiunoHHO-TUKCOTPONIHbIE U
KOHJEHCAlMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYpHI. [lepexon ogHuX CTpykTyp B Apyrue. Teopus
CTpYKTypooOpa3oBanusi ((PU3UKO-XMMHYECKash MEXaHMKa) KaK OCHOBA TIOJNy4CHHS HOBBIX

MaTepHuasios.

Peonornueckuii MeTos nccae10BaHus qUCIEPCHBIX cucTeM. OCHOBHBIE MOHATHUS U HI€aIbHbIE
3aKOHBI PEOJIOTHH. MoaenupoBaHue peoJIOTMYECKUX CBOMCTB Ten. Moaenbs Makceina, MOJENb
KensBuna-®oiirra, Mmojaeins buarama.

Knaccudpukanuss AucrepcHbIX CHCTEM IO  CTPYKTYpPHO-MEXaHHYECKHMM  CBOWMCTBAM.
HploToHOBCKHE M HEHBIOTOHOBCKHE *HUAKOCTH. [IceBomiacTuyeckie U quiIaTaHTHBIE KUKOCTH U
TBepA00Opa3Hble Tena. BS3KOCTh KHMIKUX arperaTuBHO YCTOMYMBBIX JHCIIEPCHBIX CHCTEM.
VYpaBHenns OiiHmrerHa, I[taynunrepa, Mapka-Kyna-XayBuHka. Peonormueckne cBoilcTBa
CTPYKTYPHUPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3akmrouenue
[ToBepxXHOCTHBIC SIBJICHHS U JUCIIEPCHBIE CUCTEMBI B XUMHUYECKO# TexHoJorun. Komnonanas
XUMUS U OXpaHa OKPYXKaIOIIeH Cpe/Ipl.

4 O0bem yueOHOM TUCHUNIMHBI

O0beM TUCHUIINHBI
Buna yueOHoi#i padoThl Axax, | Actp.
3E
q, q,
OO0u1ast TPy10€eMKOCTb IV CIIUTIIMHbI 5 180 135
KonTtakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,78 64 48
Jlexkuun 0,89 32 24
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KoHTtakTHas caMocTosTeNbHAs paboTa - -
CaMocToATenbHOE U3YUEHUE Pa3/IeOB TUCIUIUIMHEI (IIOITOTOBKA 2,22 80 60
K JJaOOpaTOPHBIM pabOTaM)
Buja koHTpOJIS:
9K3aMeH 1,0 36 27
KoHnTtakTHas paboTa — mpoMeXyTOYHAsI ATTECTAIIH 10 0,4 0,3
[ToaroroBka K 3K3aMeHy. ’ 35,6 26,7
Buja nTOroBoro KOHTpoOJIsi: IK3amMeH

AHHOTanus pado4yel nporpamMmsl AucuuiIMHEbI « MHKeHepHas rpaduka»

1 He.]'lb AUCHMIIVIMHBI — HAYYUTh CTYJACHTOB crocodam 0T06pa)KCHI/IH MMPOCTPAHCTBCHHBIX
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¢opM Ha IUIOCKOCTH, BBIMOJHEHHIO W YTEHUIO YEpTEKEeW MeToJamMHu TpadUuecKoil CHCTEMBI
«Kommnacy» u npaBuiaM 1 ycI0BHOCTSIM, IIPUMEHsIEMBIM ITpH 3ToM (cTanaaptam ECKI).

2. B pesyabTare n3y4eHus AMCUMILIMHBI 00y4YaIOIIMIiCS JOJIKEeH:

Obnadamye CleAyOIMUMA KOMIIETEHIIMSMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

YK-2.1; YK-2.5; YK-2.8.

3uame:

— ¢crmocoObl 0TOOPAKEHUS IPOCTPAHCTBEHHBIX (POPM HA TIIOCKOCTH;

— MpaBUJIa U YCIOBHOCTHU IIPU BBIIIOJHEHUH YEPTEKEN;

— BU/Ibl CHMMETPUU F'€OMETPUUECKUX PUTYD;

— BU/IbI U3JEIUN U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHUIBI Tpadudyeckux HHOOPMAMOHHBIX CUCTEM, 0a30BYI0 TIpadUIecKyro
CUCTEMY, HCIIOJIb3YEMYIO B yUeOHOM Ipoliecce.

Ymems:

— BBITIOJIHSTH ¥ YUTATh YEPTEKU TEXHUUECKUX U3JIENINH C y4eTOM JEHCTBYIOIINX CTaHIapTOB;

— BBINOJIHSTh U YUTATh CXEMbl TEXHOJOTHYECKHX IIPOLIECCOB;

— HCII0JIb30BaTh CPEICTBA KOMITBIOTEPHON I'padUKH AJIs1 U3TOTOBJICHUS YepTExKeH.

Bnaoemy:

— crioco0aMu ¥ MpueMaMu U300pakeHus IPEeIMETOB Ha MII0CKOCTH;

— rpaduueckoit cucremont «Kommacy.

3 Kparkoe coaepxxanue JTUCUMILIHHbI

Pazgen 1. O0mue npaBuJia BoINoOJIHeHH YyepTexeii. [IpaBuia BeInoaHeHNs U 0hopMIIEHHS
yeprexked B cootBeTcTBUM ¢ ['OCT. I'eomerpmueckme noctpoeHus. OCHOBHBIE CBEIEHUS O
rpaduueckoil cucreme «Kommacy.

Pasznea 2. IlpoenupoBanne reomerpudeckux puryp. Meron npoekuuid. [Ipsimbie u kpuBbie
nuaun. IInockocte. TloBepxHoctu. I'eomerpuueckue Tena. CUMMETpHUS TEOMETPUUECKHX (GUTYP.
Ompenenenre HaATypaJbHOW BETWYMHBI OTpe3ka NpsAMOM W 1iockoil ¢urypsl. Ilepeceuenue
T€OMETPUUECKUX 00pa3oB.

Pasznen 3. U3o00paxenust npeameToB mo 'OCT 2.305-2009. U3aesiusi 1 KOHCTPYKTOPCKHE
AOKyMeHTbI. M300paxeHus. AkcoHoOMeTpuueckue ueprexxku wuzaenuil. CoslaHue TpeXMEpHBIX
Mojenen npeameToB. Co3aHne acCCOUMATUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOU MOJIENH.

Bunel uw3menuii 1 KOHCTPYKTOPCKHX JOoKyMeHToB. Cxembl. Pe3pObl: oOpasoBanue,
KJaccudukanus, n300paxkenre 1 0003HaAUCHUE Ha YEpTEeXKeE.

Paznen 4. U300paxenusi nerajieili M UX COeJUHEHMH. DCKHU3bl U TEXHUYECKHE PUCYHKHU
neraneil. Pe3n00BbIe uznenus u coeAuHeHus. J[pyrue Buapl pa3beMHBIX U HEPA3beMHBIX COCTUHEHUIMA
neTanei.

Pa3nen 5. UepTe:ku cOopouHbIX eunu. [IpaBuiia BeImogHeHUs ¥ 0POPMIICHUS COOPOYHOTO
yeprexa. [IpaBuia BeimoaHeHUs 1 0OpMIICHHS YepTexa 00IIero BUa.

Paznen 6. /leraiumpoBaHue 4eprexxeil cOOpouHbIX enumHuu. [IpaBuna peranupoBaHus
yepTexkeil cOOpOYHBIX €IWHUILL. BBINOTHEHHE TeOMETPUUYECKUX MOJenel jaeraneil B rpaduueckoit
cucteme «Kommacy.

4 O0beM yueOHOM JMCUMILINHBI.

Beero Cemectp
Bun yae6HOM paboThI 1 2
3E AI;aI[. 3E AI;aII. 3E AI;aI[.
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OO01mast TpyI0eMKOCTh TUCIUTITHHBI 6 216 3 108 3 108
KonTakTHasi padoTa — ayiuTOpHbIE 267 96 133 48 133 48
3aHSTHS:
B TOM 4YHcJie B popMe NMpaKTHYeCKOii 144 59 0.72 26 0.72 26
MOJArOTOBKH
Jlexmun 0,88 32 0,44 16 0,44 16
[Ipaktuueckue 3ausarus (113) 1,34 48 0,67 24 0,67 24
B TOM 4HcJje B (hopMe MPaKTHUCCKOU 144 59 0.72 26 0.72 26
MOJITOTOBKH
JlabopaTtopusie paboTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHasi paboTa 3,33 120 1,67 60 1,67 60
KonTaktHas CaMf)CTOﬂTeJ'IBHafl pabota 0.8 0.4 0.4
(3a4er ¢ OLIEHKOM)
Kypcogas pabota 19,8 - 19,8
KonTaktHas caM?CTos[Teanas[ pabota 3.33 0.2 167 ) 167 0.2
(mpueM KypcoBoil paboThI)
[ToaroToBKa K KOHTPOJILHBIM paboTam 36 18 18
CaMOoCTOSATETbHOE U3YUCHUE Pa3/ieiioB 63.2 416 216
JMCIUATUTHHBI
3auer ¢
3auer ¢ OLIEHKOM,
Bujx uTOroBoro KOHTpoJIs: .
OIIeHKO¥i KypcoBasi
padora
Beero Cemectp
Bunx yaeOHoM paboTh 1
3E Acrtp. 3E Actp. 3E Actp.
q. 9. 9.
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 6 162 3 81 3 81
KonTakTHasi paboTa — ayIuTOpHbIE 267 72 1,33 36 1,33 36
3aHATHS:
B TOM 4YHcJie B popMe NMPaKTHYECKOi
S — 1,44 39 0,72 195 | 0,72 | 195
Jlexunu 0,88 24 0,44 12 0,44 12
[Tpaktuyeckue 3austus (I13) 1,34 36 0,67 18 0,67 18
B TOM 4HCJIe B (hOpME MPAKTHYECKOU 144 39 072 195 | 072 | 195
[IOAITOTOBKU ' ' ' ’ '
Jlaboparopusie paboTs (JIP) 0,44 12 0,22 6 0,22 6
CamocTrosTeabHasi pa6oTa 3,33 90 1,67 45 1,67 45
KonTaktHas CaMOCTOATE bHAs pabora 06 03 0.3
(3a4eT ¢ OIIEeHKOH)
Kypcosas pabora 3,33 | 14.85 | 1,67 - 1,67 | 14.85
KonTaktHas CaMOCTOSTeNbHas pabota 015 i 0.15
(mpueM KypcoBoil paboThI)
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[loaroToBka K KOHTPOJBHBIM paboTam 27 13.5 13.5
CamocrosTenbHOE U3yUeHHE Pa3/ieioB
YACHHE pasa 47.4 31.2 16.2
JVCIIUTUTAHBI
3auer ¢
3auyer ¢ OLIEHKOIA,
Bujx uTOroBOro KOHTpOJIA: .
OI[eHK O KypcoBasi
pabota

AHHOTALUA paﬁoqeﬁ NnporpaMmmMmsbl JTHCHUAIIJIMHBI «KOMI[blOTepHaﬂ rpa(l)mca»

1 Heap aucHUNIMHBI — Pa3BUTHE MPOCTPAHCTBEHHOTO TIPEJICTABIICHUS, HABBIKOB
TBOPYECKOTO U JIOTUYECKOTO MBIIIJICHUS, CIOCOOHOCTEH K aHaJu3y U CHHTE3y MPOCTPAaHCTBEHHBIX
T€OMETPUUECKHUX (POPM U COOTHOIIIEHUN MEKTy HUMHU, 03HAKOMJICHHE C METOJJaMU KOHCTPYUPOBAHHUS
MPOCTHIX MPOMBINIJICHHBIX JeTaliel, OCHOBHBIMU TPAaBUJIAMU M HOPMaMH BBIOJTHEHUSI YEpPTEKEH,
yctaHoBJeHHbIME cTaHapTamu ECK/l, Texanyeckumu cpecTBaMu U MPOTPaMMHBIM 00ecTieueHueM
aBTOMAaTHU3aIMH MPOEKTHO-TpaduIecKux padoT.

2. B pe3yabTare nyueHus AMCUMIIJIMHBI 00yYalOIIMIiCSl 10JI2KEH:

Obnadams CIEeyONUMA KOMIIETCHIINSAMA U WHIANKATOPAMH MX JOCTHKECHUS

YK-2.5; YK-2.7; YK-2.8.

3nameo:

- OCHOBHBIE BUJIbI TpadUUeCKUX HHHOPMAITMOHHBIX CHCTEM;

- 6a30ByI0 rpaUUECKYI0 CHCTEMY, UCIIOIB3YEMYIO B YI€OHOM IPOIIECCE;

Ymemy:

- BBIMOJHATH rpapueckue U TEKCTOBble KOHCTPYKTOPCKHE NOKYMEHThI C MCIIOJIb30BAaHHEM
rpadpuyeckux HMHPOPMAIMOHHBIX CHCTEM, C Y4YETOM JEHCTBYIOIIMX CTaHIAPTOB M JPYroi
HOPMAaTUBHOM TOKyMEHTAIUH;

Bnaoemy:

- HaBBIKAaMH O(OPMIICHUSI KOHCTPYKTOPCKUX JTOKYMEHTOB C MCMOJIb30BaHUEM TpaduuecKuX
MH(OPMALIMOHHBIX CUCTEM.

3 Kparkoe coaepxxanue JUCUMIIIHMHBI

Pa3nen 1. O6mue npuembl padotsbl B cucteme Komnac. OcHoBHBIE 271eMeHTHI HHTEp(erica
KOMITIAC 3D LT. Opranuzanus momomu B pabore rpaduyeckoro pemakropa. Ilopsgaok u
MOCJIEIOBATENLHOCTD MOTydeHus: u3oOpakenus netaneil. Co3laHue U pelakKTUPOBAHHE YEPTEKEH.
Odopminenue yeprexa. Y cIoBHbIE 0003HAUCHUSI.

Pa3znen 2. Co3gaHue TpexMepHbIX Mojaeseii. Ocku3bl. Onepanuu. OToOpakeHHe aeTaiu.
JlononHUTENBHBIE KOHCTPYKTHBHBIE 3JIeMEHThI. PenaktrpoBanue netanu. PenakrupoBanue napameTpos
00beKTa.. YTpaBieHHE BUIUMOCTBIO 31eMeHTOB. Co3/laHhe acCOLUMATHUBHBIX YEpPTEeKEeW Ha OCHOBE
TPEXMEPHOU MOJICIH.

Paznen 3. Auaropurmbl BuU3yaau3anuu u3o0pakeHuil. O030p rpaduyeckmx cucrem.
PenaktupoBanue Bu3yanu3upoBaHHbIX M300pakenuid. Pabora B pemakrope KOMIIAC-3D. O630p
COBPEMEHHBIX KOMIBIOTEPHBIX IPAPUUECKUX TPOTPAMM.

4 O0beM y4eOHOH M CUNTINHBI.

. Bcero B 8 cemecTpe
Bun yae6HO# paboThI P

3E Axan. 4. | AcTpoH.u

OO1mast TpyA0eMKOCTb AUCIHUITIHHBI 3 108 81

112



KonTakTHasi padoTa — ayiuTOpHbIE

3aHATHS: 1,32 48 36
Jlexun 0,44 16 12
Jlaboparopusie pabotsl (JIP) 0,88 32 24
B Tom uncne B popme mpakTHIECKOi 0,44 16 12
I0ITOTOBKH

CamocrosiTejibHasi paboTa 1,67 60 45
KoHrakTHas camocTosiTebHas padboTa 0,2 0,15
CamocTrosiTenpHOE U3yYeHUE Pa3/IeiioB 1,67 598 44,85
JMCIUTUTHHBI

Buj1 HTOrOBOr0 KOHTPOJISA: 3auer

AHHOTan U padoyeil NporpaMMbpl AUCUMILIMHBI « MexaHuKa))

1 Heap AMCHUIIMHBI — HAYYUTh CTYJEHTOB TBOPYECKOMY TMOJXOAY K BBHITIOJHEHHUIO
WH)XEHEPHBIX PacyeTOB Ha MPOYHOCTH, JKECTKOCTh M YCTOMYMBOCTH SJEMEHTOB KOHCTPYKIIHM,
JIeTaJIed U y3J0B MalllMH U annaparosB.

2. B pe3yabTare nyueHus AMCUMIIJIMHBI 00yYalOIIMIiCSl 10JI2KEeH:

Obaadoams clenyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JTOCTHKEHUS:

VYK-2.1; YK-2.2; VK-2.4; YK-2.5, YK-2.6, YK-2.7; YK-2.8; YK-2.9; YK-2.10; [1K-5.1; TTK-5.2;
[1K-5.6; I1K-5.7; I1K-5.10.

3namo:

— OCHOBHBIE YPaBHEHHUs M METOJIbl PELICHUs 3a7ad CONPOTUBIICHUS] MAaTEPUATIOB U JETaJIeH
MaIlVH;

— OCHOBHBIE METOJIBl PacyeTOB HA IPOYHOCTh, KECTKOCTh M YCTOMYHMBOCTH 3JIEMEHTOB
KOHCTPYKIMI MaIllMH U alapaTos;

— OCHOBBI TEOPHUH pacyeTa JeTajaei U y3JI0B MAIIMH U alllapaToB XUMHYECKOU TEXHOJIOTHH.

Ymemo:

— TPOBOJUTH PACUYEThl 3JIEMEHTOB KOHCTPYKUHMM Ha OCHOBE METOJOB CONPOTHBIICHHUS
MaTepuaos;

— PacCUUTHIBATh U KOHCTPYUPOBATH JI€TATN MALIMH O UCXOIHBIM JAHHBIM;

— IPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPUSIM pab0TOCTIOCOOHOCTH U KOHCTPYUPOBAHUS
neTajeld MalluH.

Braoemy:

— HaBbIKAMH pacyeTa COMPOTUBIICHUS MAaTEPUAJIOB AHATMTUYECKUMH METOIaMU;

— HaBBIKAMH BBIOOpA MATEPUANIOB IO KPUTEPUSM IIPOYHOCTH;

— pacueTraMM THUIIOBBIX JI€TaJel MalllH, NOJb3YsICh clipaBoYHOM auTeparypoid u ['OCTamu.

3 Kparkoe coaepxxanue JUCUMIIIMHBI

Pa3nen 1. Onpenesienue peakuuii onop. PacrskeHue-cixxkaTue. AGCOTIOTHO TBEPIOE TEIIO.
DNIEMEHTHI CTaTUKHU. YpaBHEHUs paBHOBecUsl. OCHOBHbBIE IONYLIEHUS U MPUHLUIBI COMPOTUBIICHUS
MatepuanoB. Hampsbkenusi, nedbopmanuu u mnepemenieHus. 3akoH ['yka. [loctpoenue »smrop
BHYTPEHHUX YCWJIMH, HANOpsDKEHUH M TMEepeMElIeHUN. YCIOBHE NPOYHOCTU IMPU PACTSHKEHHUU
(cxatum).

Paznen 2. Kpyuenne. M3ru6. 3axkon 'yka npu cisure. BHyrpeHHue cuioBbie GakTopbl Mpu
Kpy4eHUH. Y CIIOBUE IPOYHOCTH NpH KpydeHuH. [loHaTre unctoro u nonepeuHoro u3ru6os. [Ipasuna
MTOCTPOCHHUSI S0P MOMEPEUHBIX CHII U U3THOAIOITUX MOMEHTOB. Y CIIOBUE MMPOYHOCTH MIPH U3THOE.
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Paznea 3. CioxHoe HanpsizkeHHOe cocTostHMe. OCHOBBI TEOPUU HANIPSKEHHOTO COCTOSTHUS
U TUNOTE3bl NMPOYHOCTU. TOHKOCTEHHBIE cocylbl. OnpeneneHue HaNpsLKEHUH M0 O0€3MOMEHTHOM
Teopuu. Pacuer cxaThIX CTEpPKHEN HA YCTOMYHUBOCTb.

Paznen 4. [deranmum mammu. CoenuHeHus aeraned mamuH. Banbl M ocH, UX ONOpPHI U
COCIMHEHMS. MeXaHn4yecKue rnepeaadn.

Pasgen S. Pacuer XMMH4YeCKOro amnmapara ¢ MeXaHHYeCKMM IlepeMelIdBAIIHM
ycTpoiictBoM. BpiOOp KOHCTPYKIIMOHHBIX MAaTEpHaIOB. PacdyeT OCHOBHBIX T'€OMETPUUYECKUX
pa3Mepos amnmnapara. Beibop dianmes, npuoja. Pacuer duranmeBoro coenuuenus. Beioop Memanku.
Pacuer memanku Ha npoyHOCTh. Pacuer mmMoHKM B cTynuie Memanku. Pacuer Baja Memaaku Ha
BUOpPOYCTOHYMBOCTh. Pacuer Bama Memialku Ha MPOYHOCTh. BBIOOp M pacdeT KOMIUIEKTYIOUIHX
sneMeHToB. OdopMileHHEe TOSCHUTENBHON 3amucku. YepTek oOmero BHAa ammapara ¢ BHIAMH,
pa3pe3aMu, CEUEHUSIMU M BBIHOCHBIMHU 3JIEMEHTAMHM, MAIOUIMMH IOJHOE MpeCTaBlieHue o0 ero
ycTpoiicTBe W mpuHUMIE paboTel. UYeprexxu cOOpouHbIX eauHUl] U Aeraneil. OdopmieHue
crienuduKanum.

4 O0bemM yueOHOM TMCUMILINHBI.

Cemectp

Bceero
Bun yue6Hoit paboThl 3 4
3K Axap,. 3E Axaj. 3K Axan.
q. 9. q.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 7 252 5 180 2 72
KonTakTHasi paboTa — ayiuTopHbIe 9 99
3AHATHA: : 80 1,78 64 0,44 16
6 mom uucie 6 popme nPpaKmuyecKou 0.94 34 072 26 022 8
H0020MO06KU ’ ' ’
Jlexun 0,89 32 0,89 32 - -
[TpakTnueckue 3ansatus (113) 1,33 48 0,89 32 0,44 16
8 MoMm uucie 8 popme NpaKmu4eckoul 0.94 34 0.72 26 022 8
n0020MOBKU ’ ' ’
CamocTosiTeJIbHasi padoTa 4,78 172 3,22 116 1,56 56
KonTtakTHas camocTosiTenbHas paboTa 04 04 )
(3a4eT ¢ OIICHKOM) ' ’
KypcoBoii mpoekT 55,6 - 55,6
KonTtakTHas camocTosiTenbHas paboTa 04 ) 04
(IpreM KypcoOBOTO MPOEKTA) 4,78 ' 3,22 1,56 ’
PacueTHO-Tpaduycckre paboThl 18 18 -
IToaroToBka K KOHTPOJBHBIM pabOTaM 18 18 -
CaMoCTOATENHbHOE N3YUCHHUE Pa3/IeoB 79.6 79.6 )
JUCHUILINHBI ! !
Bujg aTOroBOr0 KOHTPOJIS: 31:‘;;:0% Kf{gg‘éi‘:‘
Beero Cemectp
Bun yueGHOI paGoThI 3 4
3E Actp. 3K Actp. 3K Actp.
9. 9. 9.
OO61ast TpPyA0eMKOCTh AUCIUTUTHHBI 7 189 5 135 2 54
KonTakTHast paboTa — ayAnTOpHBIC
3AHSITHS: 2,22 60 1,78 48 0,44 12

6 mom uucie 6 popme npaxmuyueckoi 0.94 o5 5 0.72 195 022 6
noozomoexu ' ' ' ' '

Jlekuu 0,89 24 0,89 24 - -
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[Tpaktuueckue 3ausarus (113) 1,33 36 0,89 24 0,44 12
8 MoM Hucie 8 hopme NPAKMU4ECKOU 094 | 255 | 072 195 | 022 6
no02omosKu ’ ’ ’ ’ ’
CamocTosiTesibHasi padoTa 4,78 129 3,22 87 1,56 42
KoHTakTHas camocTosiTebHas paboTa 03 03 )
(3a4eT ¢ OIICHKOM) ’ ’
KypcoBoil npoekT 41,7 - 41,7
KoHTakTHas camocTosiTeNbHas paboTa 03 ) 03
(TIpueM KypcoBOTO IMPOCKTA) 4,78 ’ 3,22 1,56 ’
PacuerHO-Tpadudeckre padoTh 13,5 13,5 -
IToaroroBka K KOHTPOJIbHBIM padoTamM 13,5 13,5 -
CaMoCTOSATEIbHOE U3YUSHHUE Pa3/ICIOB 59 7 59 7 )
JUCHUILINHBI ! !
B ; 3aver ¢ KYpCOBO#

W/1 UTOTOBOI0 KOHTPOJIS: -

OLIEHK O NMPOEKT

AHHOTaIUA padoyeil NPOrpaMMbl JUCHUTITIHHBI
«MarepuaJioBeJeHNe U 3alIIUTA OT KOPPO3HI)

1. Hesab AucuMmIMHbI — IPHOOPETEHUE CTYIEHTAMU 3HaHUN 00 OCHOBHBIX THIIAX,
CTPOECHHMH U CBOWCTBAX COBPEMEHHBIX MAaTEPUAJIOB, HCIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSAX
OPraHM4YeCKUX COCTMHEHUH a30Ta.

2. B pe3yabTare nyueHus AMCUMIIJIMHBI 00yYalOIIMIiCSl 10JI2KEH:

Obaaoams cleqyOIUMU KOMIETCHIMSIMHI U HHIUKATOPaAMH UX JTOCTHKEHUS:

VK-2.2, VK-2.4, YK-2.10; OIIK-1.9; OIIK-1.18; OIIK-1.27.

3Hamo:

- OCHOBHBIE KJIACCHI COBPEMEHHBIX MATEPUAIIOB, HCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUAX
OPraHMYECKUX COCAMHECHUN a30Ta;

- COCTaB U CTPYKTYpy  COBPEMEHHBIX MAaTE€pPHANIOB, HCIOJb3YEMBIX, B YaCTHOCTH, B
TEXHOJIOTUSAX OPraHUYECKUX COCIMHEHUN a30Ta;

- XapaKTEPUCTUKH COBPEMEHHBIX MaTEPUAIIOB, UCIIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTUAX
OpPraHMYECKUX COCAUHEHUN a30Ta;

- npuHATyr0 B Poccuiickoit ®enepanunu  MapKUpOBKY OCHOBHBIX — ITPOMBIIIJIEHHBIX
MaTEepHAJIOB;

- B3aUMOCBS3b MEXJly CTPYKTYpPO#, CBOMCTBAMH U YCJIIOBHUSIMH JKCILIyaTalluM COBPEMEHHBIX
MaTEPHAIIOB, UCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSAX OPraHUYECKUX COCIMHEHUH a30Ta;

Ymemn:

- OLICHMBAaTb U YIPaBJIATb CBONCTBAMU COBPEMEHHBIX MAaTE€pUAJIOB, HCIOJIB3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTMSX OPraHUYECKUX COCUHEHNUN a30Ta;

- OIIPENENSITh OCHOBHBIE CBOMCTBA COBPEMEHHBIX MATEPUAIIOB, UCIIOJIb3YEMbIX, B YACTHOCTH,
B TEXHOJIOTMSX OPraHMYECKUX COCIUHEHHUH a30Ta;

- noA0MpaTh MaTepualbl C BBICOKMMHU SKCIUTyaTallMOHHBIMM XapaKTePUCTHUKAMH IS
3aIaHHBIX YCIOBUM JKCILIyaTalluy, IIPOrHO3UPOBATh UX

Braoemy:

- METOJIaMHU OIIPENEIIEHUsI CBOWCTB COBPEMEHHBIX MAaTEPHUAIIOB, UCIIOJIB3YEMBIX, B YACTHOCTH,
B TEXHOJIOTUAX OPraHUYECKUX COCIUHEHUN a30Ta;

- METOJIaMH 3allMThl MAlIUH U allapaToB XMMUYECKUX IIPOU3BOACTB OT KOPPO3HH.

3. KpaTkoe coaepxkaHue JMCUMILIHHbBI
Pa3zpnen 1. ®u3nko-xuMu4ecKne 0CHOBbI MATEPHATOBEICHHUS
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OcHOBHBIE MOHATHS O CTPOEHMHU, CTPYKTYpE U CBOMCTBAX MaTepuaioB. MeToabl M3ydyeHus
CTPYKTYPBI U CBOMCTB MaTEPHUAJIOB.

Crpoenne martepuanoB. OCHOBHBIE THIIBI KpHCTAJUIMYECKHX pemeTok. Kiaccuduxanms
KPUCTAJIJIOB 110 TUIIaM CBA3H. AHU30TPONUS CBOMCTB KpUCTA/IOB. CTpOEHUE peabHbIX KPUCTAIJIOB.
JedekTsl peanpHBIX KPUCTAJUIOB M HMX BIIMSHHE Ha CBOWCTBA METALIOB M CIuiaBoB. CBOMCTBa
mucinokauui. Kpucramnuzanus MerawioB U ciuiaBoB. CaMONpOW3BOJIbHAS —KPUCTAJIU3ALIMUA.
Hecamonpou3zBonbHast KpUCTAJLIIN3aLUS. Amopodnbie MaTepUabl. Hanomarepuaiisl.
AnnoTtponuueckue npeppaieHust MetaiioB. CTpyKTypa HEMETAJUIMUECKUX MarepuanoB. CTpoeHue
[IOJINMEPOB, CTEKJIA, KEPAMUKH.

CaoiictBa marepuanoB. [lokasaremn cBoiictB. Knmaccudukanusi cBoiicTB. MexaHudeckue,
¢bu3nveckne, XHUMHYECKHE, OKCIUIyaTallMOHHBIE W TEXHOJIOTHUYECKHE CBOHCTBA MAaTEepPHAaJIOB.
[Tokazarenn MexaHM4YECKUX CBOMCTB, ONPEeIIeMbIE MPU CTATUUECKUX UCTIBITAHUIX HA PACTSKEHHE
n u3rub. Meroasl ompeneneHuss TBEpAOCTH MaTepuanoB. [lokasaTenu MeXxaHWYECKHMX CBOMCTB,
omnpenesieMble IPU  JTUHAMUYECKUX U [IUKIUYECKUX UCTIBITAHUSIX.

OU3NKO-XUMHUYECKHE OCHOBBI MAaTEPHUATIOBEICHUSI.

OcHoBBI Teopuu cIIaBoB. JlMarpaMMmbl COCTOSIHUSL CILIaBOB. TepMHUHBI M OMNpeAeseHUs.
JluarpaMMbl — «COCTaB-CBOMCTBO». Da30BBI COCTAB CILJIAaBOB. 3aBUCUMOCTH MEXy CBOMCTBaMU
CILJIABOB M TUIIOM Jrarpammbl coctosinus. [Tpasuno H.C. Kypnakosa.

Pa3nen 2. Merauinyeckue MaTepHaJibl

Kenezo m crmiaBel Ha ero ocHoBe. Cramum W 4yryHbl. JKene3oyriaepoaucThie CIUIaBBbI.
CTpyKTypbl CIUIAaBOB Xelle30-yriepo. JuarpamMmbl COCTOSIHUS kKene30-1eMeHTUT. KoMIOHEeHTHI,
(ha3bl U CTPYKTYPHBIE COCTABJISIFOIINE CTAJICH U OEJIBIX YYTYHOB.

KoHcTpyKkiimoHHble MeTaIM4eCKHe MaTepHalibl. YTJIEPOJUCTbIE U JIETMPOBAHHBIE CTAJIH.
Knaccudukanus cranei, onpeneneHne MoHATHS KauecTBa CTalu (TpeOoBaHUs K KauecTBY). Biusaue
yriaepoja U MOCTOSIHHBIX (TEXHOJOTHYECKHX) MPUMECEe Ha KaueCcTBO CTajH, METOIbl YIYyYIlIEHUS
KayecTBa CTaJH (TOBBIIIEHNE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiusiHue ernpyomumx 3JeMeHTOB
Ha cBoiicTBa cranu. KoHcTpyknuoHHbIe cTtanu. WMHCTpymeHTanbHbIe cTanmm. Kriaccudukamms
YIJIEPOJIMCTBIX U JIETUPOBAHHBIX cTasie. MapkupoBka cranieid UyryHsl U TBepible cruiaBbl. CBOKCTBA
1 HazHadyeHue yyryHa. I[Iponecc rpaduruzanuu. YUyrynsl cepsie, 6enble, KOBKHE, BHICOKOIIPOYHBIE,
UX CBOMWCTBA, 00JIaCTh NPUMEHEHHUS, MAPKHPOBKA.

Tepmuueckass oOpabGoTka. Teopuss W mHpakTHKa TEPMUUYECKOW U XHUMHUKO-TEPMHUYECKOMN
00paboTKM MeTalsIoB U CIulaBoB. llpupona, MexaHu3M M YCIIOBUS MPOTEKaHUS CTPYKTYPHBIX
npeBpamieHuid B ctanu. Bunmbl TepMuueckoir o0pabotku ctanmu: omkur I m Il poma, momHbd u
HETOJHBI OTXKUT, HOpMaJIM3als, 3aKaJlKa, OTIIYCK. 3aKaJJMBAEMOCTh U MPOKAJIUBAEMOCTh CTaJeil.
Bnusinue tepmuueckoit 00pabOTKM Ha MEXaHHUECKHEe CBOMCTBA cTainy. OU3nyecKrue OCHOBBI XMMHKO-
TepMuueckoi 00padotku. JAuddy3nonHoe HACBIEHHE TOBEPXHOCTU CTaIM HeMeTallaMu. Busl u
crocoObl 1emeHTanuu. AszotupoBanue ctanu. Juddysuonnas merammsanus. oHHAs XMMHKO-
TepMuUeckas oopaboTka.

[IBeTHBIE MeTaIBl M CIUIaBbl Ha WX ocHoBe. OOmas xapakTepuCTHKAa M KiaccHpUKalus
MEeIHBIX cruiaBoB. JlaTyHu, OpoH3bL, MeqHO-HUKeNeBble cmuiaBbl. OOIIas XapakTepuUcTUKa
AIIOMUHHUEBBIX CIIaBoB. JlepopmupyeMble altOMUHHUEBBIC CIUIABBI, JIUTCHHBIC AIIOMHHHEBBIE
crutaBpl. OOmias XapakTepUCTHKAa MarHWeBBIX CIUIaBoB. JlepopmupyeMble MarHueBbI€ CILIaBBI.
JluTeliHple MarHueBble CIUIaBbl. TWTAaH W CIUIaBbl Ha OCHOBE THUTaHa. BiMsHHe nerupyroummx
AJIEMEHTOB Ha CTPYKTYpPY M CBOMCTBAa TUTAHOBBIX CIUIaBOB. bepuiumii M CIjiaBbl Ha €ro OCHOBE.
TyromniaaBkue METAIJIBI U CIIJIaBBI HA KX OCHOBE.

Pa3nen 3. OcHOBBI KOppo3uN MeTA/LIOB. [IpMHIMIIBI M METOBI 3aIIUTHI OT KOPPO3HH.

OcHoBHBIE TpPUYUHBI KOppo3un MeTtamnoB. [lokasarenu koppo3un. Krmaccudukamms
KOPPO3HMOHHBIX MPOLIECCOB. XUMHUUECKass Koppo3us. ['azoBas kopposus. Koppo3us B KuUIKOCTIX —

116



HEDJIEKTPOJINTAX. JEKTpOXUMHUYECKass Koppo3us. KuHeTuka 3IeKTpOXMMHMUYECKOH KOPpO3UH.
Koppo3us MeTanioB B yCJIOBUSAX TEXHOJOTUYECKUX CPEJl XUMUUYECKUX ITPOU3BOJICTB.

[IpuHOMNBI ¥ METOABI 3alUTBI OT KOPpo3uu. KOpPpPO3MOHHOCTOMKHE METAUIMYECKUE U
HEMETAJNIMYECKHE MaTepralibl. MeTo/1bl 3allUThl MALLUH U anlapaToB XUMUYECKUX ITPOU3BOJICTB OT
Koppo3uu. UTHrHOUTOPBI KOPPO3UH. DIEKTPOXUMUYECKAs 3alIUTa. 3aAUUTHBIC MOKPHITHSI.

Pa3nes 4. Hemeraniimyeckue MaTepuasibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJSIpDHBIX coequHeHuil. CTpoeHue U CBOHCTBa
noJimMepoB. TepMopeakTUBHBIE U TEPMOILIACTUUHBIE TToJUMepbl. CTpoeHUe U CBOMCTBaA MJlacTMAacc.
OcHOBHbIE PA3HOBUIHOCTU IPOMBIIIJICHHBIX MOJMMEPOB M IUIacTMacc. [‘a30HaNoJHEHHbIE
IJ1aCTMACCHI.

Oco0eHHOCTH CTPOCHMS, CBOWCTBA PE3MHOBBIX MaTepuasoB. Pe3nHbl 00IIero HazHayeHUs,
CHelHalIbHbIE PE3UHBI U 001aCTH UX IPUMEHEHHUS.

Jlakokpacounsle Marepuanbl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKA,
1ImnaTjieBKa.

Kepamuueckue wmatepuansl. KoOHCTpyKIHMOHHAs, WHCTpPYMEHTalbHAas W TEXHHUUYECKas
kepamuka. Heopranmueckoe crekno. Kiaccudukanus cTexosll MO Ha3HAYeHHIO U 00JacTH
npumeHenust. Curasisl. ['padut. AcGect. CBoiicTBa U 06JaCTH TPUMEHEHUS.

CMma3ouHble Macna, IUIAaCTUYECKHE CMa3Ku, TBEp/Able cMa304yHble MaTepuanbl. CMaz04HO-
OXJTAXKJAIOIINE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTEepPHAIBI.

AHTUOPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUINYECKUE MaTepHalIbI.

Komnosunmonnsle wmarepuansl  (KM). OOmas  xapakTepuCTUKa — KOMITO3HIIMOHHBIX
MarepuanoB. [JucnepcHo-ynpouennsie KM, cimoucteie KM, Bonokaucteie KM. Komno3unmonusie
Marepuaiabl Ha METaUIMYecKod u HemeTtayunueckod ocHoBe. CAIl (cnedyeHHBIE aTtOMHUHUEBBHIE
NOPOLIKK). ApMHpOBaHHBIE TOJMMEpHble MaTepuanbsl. Kepamuueckne KOMIO3MIIMOHHBIE
MaTepuaibl. YTIJEpoJHble KOMIIO3MIMOHHBIE MaTepuaibl. ['MOpuAHBIE KOMIO3MIMOHHBIE
MaTEepHAIIBL.

Pa3znesn 5. IkoHOMUYeCKH 000CHOBAHHbII BbIOOP MAaTEePHAJIOB.

Bb100p KOHCTPYKLIMOHHBIX MAaTe€pHajoB Ul KOHKPETHOTO TEXHOJOIMUYECKOro Ipolecca,
UCIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJIOTMSIX OPraHMYECKUX COEOUHEHMM azoTta. Kpurepun u
QJITOPUTM BBIOOpPA KOHCTPYKLMOHHBIX MaTEpUaIOB. DKOJIOTMYECKME M HSKOHOMHUYECKHE ACHEKThI
MaTEPHATIOBEICHUS U 3aLIUTHl MATEPUAJIOB OT KOPPO3UH.

4. O0beM yueOHOM JUCUMIIJIMHBI

O0beM AUCITUTUTHHBI
Buner yue6HOM paboTh

3E Axajn.u. Actp.u.
OO0masi TpyA0eMKOCTh IMCUUILIHHBI 110 Y4eOHOMY ILUIAHY 3 108 81
KonTakTHasi pa6oTa - ayIuTOpHbIE 3aHATHSI: 1,3 48 36
Jlexuunu (Jlek) 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
KoHnTakTHas camocrositenbHas paboTa 0,2 0,15

1,1
CaMOCTOSATENbHOE U3YUEHUE Pa3/IeOB AUCIUILUIMHBI 59,8 44 .85
Buja koHTpoJIs: 3auer
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AHHOTauMs padoyeii MporpaMMbl AU CHUILIHHBI
«JIEKTPOTEeXHUKA M NPOMBILILJICHHAS 3JIEKTPOHHKA»

1. Heap qucuunianHbl — GopMupoBaHue Yy 00yJarOMUXCS KOMIETCHIINN, 00€CTIeYHBAIOIIIX
TEOPETUYECKYI0O M  MPAKTUYECKYI0 IOJATOTOBKY BBIYCKHHMKA, YMEIOIIETO BBIOMpAaTh W
IKCIUTYaTUPOBATh AJICKTPOTEXHUYCCKHEC M JJICKTPOHHBIC YCTPOWCTBA, BIAJICIONIETO HABBIKAMHU
WCIIOJIb30BAHUS COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHH Ui aBTOMATU3HPOBAHHOTO
MOJCITUPOBAHUS U PacUETa AEKTPUICCKUX U AICKTPOHHBIX IICTICH.

2. B pe3yabTaTte u3y4eHus AMCUUIJIHHBI 00yYAIOMIMIACS T0JIKEH:

O6nagate CIEAYIOMMMHA yHUBEPCAIBHBIMU  KOMIICTCHIIUSMUA H  WHAUKATOPAMH HX
JOCTHKCHHSI:

YK-2.1, YK-2.4, YK-2.6.

O6nanate cienyronmMu o0enpopecCHOHAIBHBIMU KOMIIETEHITUSMUA M UHIUKATOPAaMHU HX
JOCTHKCHHSI:

OIlK-1.21, OIIK-3.3.

3namo:

- OCHOBHBIC TIOHSATHS, OTPEACIICHUS W 3aKOHBI JICKTPHUSCKUX IIETIeH;

- METOJBI aBTOMATH3UPOBAHHOTO MOJICITMPOBAHMS, aHAJIM3A M pacdéra Ierel MOCTOSHHOTO U
MIEPEMEHHOTO TOKOB, METOJIOJIOTHIO AIEKTPOTEXHUICCKHX U3MEPEHUIA;

- YCTPOMCTBO M MPHUHITUIBI PaOOTHI AIEKTPOTEXHUIESCKOTO M 3JICKTPOHHOTO 000PYIOBaHHUS,
TpaHCHOPMATOPOB, IITCKTPUUSCKUX MAITUH, HICTOYHUKOB ITUTAHHUSL.

Ymemo:

- MPUMEHATh TEXHOJOTMH  aBTOMATHU3WPOBAHHOTO MOJCIUPOBAHUsS, aHaIHM3a, pacuéra u
AKCIUTYaTallMM AJIEKTPUYECKUX CeTeH, MPOMBIIICHHOTO 3JEKTPOOOOPYAOBAHUS M 3JIEKTPOHHBIX
puOOPOB;

- BBIOMpATh JJIEKTPOTEXHUYECKOE U DIIEKTPOHHOE OOOpyHOBaHWE Ui pEIIeHus 3ajad
MIPOEKTUPOBAHUS U peaIU3allii XMMHUKO-TEXHOJIOTHYECKUX MPOIECCOB U TPOU3BOJICTB.

Bnaoemuv:

- METOJ0JIOTHEeH aBTOMATU3UPOBAHHOIO MOJECIUPOBAHUS W pacuyéra DJIEKTPUUECKUX U
AIIEKTPOHHBIX LIETICH;

- MPAaKTUYECKUMU HaBBIKAMH PaOOTHI C AMEKTPOTEXHUUECKON annapaTypoil ¥ 3JeKTPOHHBIMU
YCTPOMCTBaMHU.

3. Kparkoe cogep:xaHue JUCHMILIHHbI.

BBenenue. [IpenMer, OCHOBHBIC MIOHATHS, METOIOJIOTHS JICKTPOTEXHUKU U MPOMBIIIIJICHHOM
31eKTpoHUKU. KpaTkue ucropuyeckue CBEACHUA. 3aJadd M MECTO JUCIMIUIMHBI B TOATOTOBKE
OakanaBpa XUMHYECKON TEXHOJIOTHH.

PA3JIEJT . DJIEKTPUYECKUE L[EITH

1.1. OcHoBHBIE ompeaeeHusl, OMUCAHUS TMapaMeTPOB M  MeTOA0B pacuéra
JIEKTPUYECKHUX Lenei

OcHoBHBIEC TIOHATHUS U 0003HAYCHHSI DTECKTPUUECKUX BEIIMUUH U DJIEMEHTOB JJEKTPUUECKUX
nerer (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, T'OCT 1494-77). WcTOYHUKH U
MPUEMHHUKH dJeKTpudeckoil »Hepruu. OCHOBBI dnekTpobOe3onacHoCcTH. CXeMbl  3aMelIeHHUs
ANEKTPOTEXHUYECKUX YCTPOMCTB.

OcHOBHBIE TIOHSTHSA TEOPUHU dNEeKTpuueckux 1eneil. Knaccudukanus uenei: nuUHEHHbIE U
HEJIMHENHbIE, HEPa3BETBJICHHBIEC U PA3BETBIICHHBIE, C OJIHUM U HECKOJIbKUMHU UCTOUHUKAMU TUTAHUS,
C COCPEIOTOUEHHBIMH U PACIIPECIICHHBIMU [TapaMeTPaMHu.
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OcCHOBHbBIE IPUHLMIIBI, TEOPEMbl M 3aKOHBI 3JIEKTPOTEXHUKH. [IpMHIMI HENpPEepBIBHOCTH
(3aMKHYTOCTH) JIEKTPHUECKOTO TOKA U MarHUTHOTO 1oToka. 3akonsl OMa u Kupxroda.

Merto1b1 MOACIIMPOBAHUS, aHATIM3a U PACUETA JIMHENHBIX AIEKTPUUYECKUX LETNEN MOCTOSTHHOTO
TOKa. AHaiM3 M pacy€T Ppa3BETBJICHHBIX JJIEKTPUUYECKUX LENEH € HECKOJIbKUMU HMCTOYHHKAMH
NUTAHUS IIyTEeM COCTaBJICHMS W PEIICHUS CUCTeM ypaBHEHMH 1o 3akoHaM Kupxroda, npuMeHeHHs
METO/I0B Y3JIOBBIX IIOTEHIIMAIOB U 3KBUBAJECHTHOTO aKTUBHOTO JIBYXITOJIFOCHHKA.

OcHoBHbIE CBOWCTBA M 00JaCTH IPUMEHEHHUSI MOCTOBBIX LIETIEH, TOTEHIIMOMETPOB, JIEIUTEIEH
HaIpsDKEHUS U TOKa.

MarpuuHas 3an¥ch ypaBHEeHHH 1ieTeld B 0000IeHHBIX (hopMax.

1.2. DnekTpuyeckne U3MepeHHus U MPHOOPHI

Metonpl U3MEpEHUs DBJEKTPUYECKUX BEJIMYMH: TpsSMble U KOCBEHHbIE. AHAJOTOBBIE
AIIEKTPOU3MEPUTENbHBIE M LU(POBBIE 3IEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHIMN ACHCTBHUS,
obnactu npuMeHeHus. Vi3MepeHue 3eKTpuYecKX BeIMYMH: TOKOB, HANPSYKEHUH, COMPOTUBIECHHH,
MOIIIHOCTH U SHEPTUHU.

1.3. AHau3 U pacyéT JIMHEeHHBIX Leneil nepeMeHHOro ToKa

CriocoOslI npesicTaBiaeHus (B BUIE BPEMEHHBIX AMAarpaMM, BEKTOPOB, KOMITJIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIUTYyAa, 4acToTa, HayalbHas (aza) CHUHYCOMJAIbHBIX (YHKIHUNA. MrHOBEHHOE,
cpelHee U IeiCTBYIoIee 3HaYeHHsI IEPEMEHHOTO CHHYCOUAATBLHOTO TOKA (HAMPSIKEHHUS).

AKTUBHOE, PEaKTUBHOE U IOJHOE CONMpOTHUBIEHUS BeTBU. Da30Bble COOTHOLIECHUS MEXIY
TOKOM M HampspkeHneM. MOITHOCTh B HEMAX nmepeMenHoro Toka. Kosddurment moraocta (COS())
U €ro TEXHUKO-DKOHOMUYECKOE 3HAYEHHE.

[Ipumenenue anreOppl KOMIUIEKCHBIX YHCENl B AJIeKTpoTexHUKe. KoMIIeKcHBIH MeTon
pacyé€ra TUHEHHBIX CXEM LIeTel NePEMEHHOr0 ToKa. KOMIUIEKCHOE CONTPOTHUBIIEHUE U KOMIUIEKCHAs
MPOBOJAUMOCTh BeTBU. KoMIUIEKCHas MOIIHOCTh M OajlaHC MOIMHOCTH B LEMSX HNEPEMEHHOTO
CUHYCOHJIAJIbHOTO TOKA.

Pe3onaHCHBIE SBIIEHHS B 3JEKTPUYECKUX LEMAX, YCIOBHUS BO3HMKHOBEHUS, NMPAKTHYECKOE
3HauyeHue. Pe3oHaHc HanpshKEHU U TOKOB. YacTOTHBIE CBOMCTBA IeNel MeEpeMEeHHOro Toka. [lonarue
0 JTUHEUHBIX YeTHIPEXTTOMOCHUKAX. [ToHATHE 00 NMEKTPUUECKUX METNAX ¢ MHAYKTHBHON (MarHUTHOM)
CBA3BIO.

Ananus u pacuér Tpéx(aszHbIX Leneil MepeMeHHOro Toka. DJIeMeHThl TPEX(a3HbIX Ieneil.
CrniocoObl m300pakeHus U coenuHeHUs (a3 TpEx(a3sHOro MCTOYHUKA MUTAHUS U TPUEMHUKOB
sHepruu. CoenuHeHue NOTPeOUTENEH SIEKTPOIHEPTHH 3BE30M W TPEYrodbHUKOM. Tpéx- u
YETBIPEXIPOBOIHBIE CXEMBbI IUTAHUS TPUEMHUKOB. Ha3HaueHne HelTpanbHOro npoBoaa. MomHocTs
tpéxdaznoii nenu. Koapduuuent monrnoctu. Texnuka 6€30MacHOCTH MPU SKCILTyaTal[lH YCTPOICTB
B TpEX(azHbIX LEMAX.

[IpuMeHeHnue uisi aBTOMaTU3UPOBAHHOTO MOJIEJIUPOBAHUS U pacuéra Leneil mporpaMmMHBIX
MPOJIYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takxke maketoB mporpamm «Multisimy», «Mathcad»,
«Excel».

PA3JEJL II. DJIEKTPOMATHUTHBIE YCTPOUCTBA U DJIEKTPUYECKUE MAILIMHBI

2.1. Tpancpopmaropsl

Haznauenue u obnactu npumMeHeHus: TpaHcopMaTopoB. YCTpOMCTBO U MPUHLUI JeHCTBUSA
ostHO(azHOTO TpaHchopMmaTopa.

AHanu3 31eKTpOMarHuTHBIX IPOIIECCOB B TpaHC(HOpMATOpPE, CXeMa 3aMeIICHUs.

ITotepu sHeprum B TpaHchopmarope. BHemrnue xapakrepuctuku. IlacropTHble aaHHBIE
TpaHchopMaTopa U onpeseseHie HOMHUHAIBHOTO TOKA, TOKa KOPOTKOTO 3aMbIKaHHUs B MEPBUYHOM
00OMOTKE M U3MEHEHUS HaPsLKEHHUs HA BTOPUYHOM 0OMOTKe.
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2.2. ACHHXPOHHbIE MAILIUHbI

YCTpoiicTBO W TpUHIMI ACUCTBUS TPEX(PA3HOTO ACMHXPOHHOTO AIIEKTPOJBHIATEII.
Bpamaromeecs marautHoe nojie cratopa. MaruutHoe noJie MamuHbl. IIC 0OMOTOK cTatopa u
potopa. Ckoabxenue. Yactora BpaleHus: poTopa. DJIEeKTPOMarHUTHBIII MOMEHT. MexaHn4yecKue u
pabourie XapaKTePUCTHKH.

OHepreruyeckue nuarpaMmel. [lacnoprHeie JaHHbIE.

[Tyck acCHHXpOHHBIX JBUTATENEH C KOPOTKO3aMKHYTHIM U (pa3HbIM poTopoM. PeBepcupoBanue
U PETyJIUpPOBAaHUE YaCTOTHI BpAILEHUSI pOTOpa.

PA3J[EJI [1l. OCHOBbI SJIEKTPOHUKH

3.1. DuemMeHTHas 6a3a COBpEeMEHHBbIX 3JIEKTPOHHBIX YCTPOHCTB

YcnoBHEIE O603H3‘ICHI/I$I, MMPUHIHUIT I[GﬁCTBI/ISI, XapaKTCPpUCTUKH n Ha3Ha4YCHUC
IMOJIYITPOBOAHHUKOBBIX TUOJO0B, TPAH3UCTOPOB, THPUCTOPOB.
I/IHTCFpaJ'IBHBIG MHKPOCXEMBI, UX HA3HAUCHUC, Knaccmbnxaum{ U MapKHUpPOBKaA.

3.2. AcTOoYHHNKH BTOPUYHOI0 3JICKTPONIUTAHUA U YCUWJINTECIHN IJICKTPUYCCKUX CUTHAJIOB

[TonynpoBOAHUKOBBIE  BBIIPSAMUTENN:  KiIacCU(UKALMsA,  OCHOBHBIE  MapaMeTpBhl.
DNEeKTpUYECKUE CXEMBI ¥ IPUHIUI padOThI BHITPSIMUTENS. DIEKTPUUECKUE PUITBTPHIL.

Knaccudukanus 1 0CHOBHbIE XapaKTEPUCTUKH yCUIUTENeH. AHaIN3 paboThl 0THOKACKATHBIX
U MHOTOKacKagHbIX ycunuteneld. OOpaTHbIe CBSI3U B ONEPAIMOHHBIX YCUJIMTENSAX, UX BIMSHUE Ha
napaMeTpsl U XapakTepucTuku ycunutens. OCHOBHBIE TUIIBI ycunuTeneil Ha 6aze OVY.

4. O0bem y4eOHOH TUCUUIJIMHBI.

O0BbeM TUCHUIINHBI
Buna yueOHoi# padoThl
3E Axan. | Acrtp.
q, q,
OO6mrast TpPyA0€MKOCTh JUCIUTLTHHBI 4 144 108
KonrakrHas padora — ayIMTOPHbIE 3AaHATHA: 1,33 48 36
Jlexkuun 0,44 16 12
JlabopaTtopusie 3ansatus (JI3) 0,88 32 24
CamocrositesbHast pabora (CP) 1,67 60 45
KonTtponbHbIE pabOTHI 0,56 20 15
KoHTtakTHas caMocTosTeIbHAS paboTa 0,4 0,3
1,11
CaMOCTOATEIbHOE U3YUEHHUE Pa3IeIOB TUCIUILINHBI 39,6 29,7
Bujabl KOHTpPOJIS:
IK3aMeH 1 36 27
KonrakTHas paboTa — mpoMeXyTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nTOroBoro KOHTpoOJIsi: IK3amMeH

AHHOTanusA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«IIpouecchl ¥ annapaTbl XMMHUYECKOH TEXHOJIOTHH

1. He.]'lb AUCHUMIIVIMHBI — BMCCTC C IUCHUIITIMHaAMH 06H_IGI\/’I XHMHUYECKOH TCXHOJIOTHH,
XUMHUYCCKHUX MPOHCCCOB U PCAKTOPOB U APYIrUMHU CBA3ATb 06meHaquyro )41 O6H.IGI/IH)KeHepHyIO
MOATOTOBKY XHMMHUKOB-TCXHOJIOTOB Ha OCHOBC H3YYCHHA OCHOB THAPABINYCCKUX, TCIIIOBBIX H
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MacCOOOMEHHBIX MPOILIECCOB XHUMHYECKOH TEXHOJIOTUH, YTO HEOOXOJWMO TMPHU MOATOTOBKE
CIIELIMAIUCTOB I10 JTAaHHOMY HAMNPABJIEHUIO UISI HAYYHO-HCCIIEIO0BATENBCKOW U IPOU3BOICTBEHHO-
TEXHOJIOTUUECKOI NeATEIHHOCTH.

2. B pe3yabTaTe u3y4eHus AMCUUIJIHMHBI 00yYAOMIMIACS T0JIKEH:

OOnagate CIEQYIOMMMHA YHUBEPCAIBHBIMU KOMIICTCHIIUSIMH W WHAWKATOPaMH WX
JOCTHKCHHSI:

YK-1-VK-1.1, YK-1.2, YK-1.3, YK-1.4, VK-1.5; YK-2 - YK-2.3, YK-2.10.

O6nanate cienyronmMu o0enpo(pecCHOHAIBHBIMU KOMIIETEHIIUSMUA U UHIUKATOPAMHU HX
JOCTHKCHHSI:

OIIK-2 - OIIK-2.1, OIIK-2.7, OIIK-2.12.

3namo:

— OCHOBBI TCOPHH MTEPSHOCA UMITYJIbCA, TEIIA U MACCHI;

— TIPUHIMITB PU3NIECKOTO MOACTUPOBAHUS TIPOIECCOB;

— OCHOBHBIC YPaBHECHHUS JIBMKEHUS JKHUIKOCTEH;

— OCHOBBI TCOPHH TEIUIOTIEPEIAYH;

— OCHOBBI TEOPUH MACCOTIEpe/ayd B CHUCTEMax CO CBOOOJHON M HEMOJBIM)KHOW TpaHMIICH
pasnena ¢as;

— THUTIOBBIC MTPOIECCHI XUMHYECKON TEXHOJIOTHH, COOTBETCTBYIOIIHE AITAPaThl U METOJIBI UX
pacuera;

— METO/IbI TOCTPOCHHSI SMITUPHUISCKUX U TEOPETUICCKUX MOJISIIeH XUMHUKO-TEXHOJIOTHIECKUX
MIPOIIECCOB.

— OCHOBHBIC TIPUHIIUIIBI OPTaHU3AIUH ITPOIIECCOB XUMHUUYECKOM TEXHOJIOTHH.

Ymemy:

— OMNpeNeNsaTh XapakTep [BUKEHUS >KUIKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTUKH
MIPOLIECCOB TEILIO- U MaccoIepe1auH;

— paccuuThIBaTh MapaMeTpbl U BBIOMPAThH amnmaparypy JUisi KOHKPETHOTO TEXHOJIOTUYECKOTO
mporecca;

— paccuMThIBaTh OCHOBHBIE  XapaKTEPUCTHUKU  XMMHKO-TEXHOJIOTUYECKOTO  Tpoliecca,
BBIOMpATh PALIMOHANIBHYIO CXEMY Ipoliecca.

Braoemy:

— METOJaMH TEXHOJIOTUYECKUX pAcCueTOB OTACIbHBIX Y3JI0B U JIeTaled XUMHYECKOIrO
000pyI0BaHHUS;

— METOJaMH  ONpENeNCHUs]  PAlUOHAIBHBIX  TEXHOJIOIMUECKUX  PEXKUMOB  PabOThHI
000pyI0BaHHUS;

— METOJaMH aHallu3a M pacyeTa MPOILECCOB B MPOMBIIUICHHBIX ammaparax, BblOOpa HX
KOHCTPYKIIUH, OIIPE/IeTICHHs TEXHOJIOTHUYECKHX TToKa3aTelel paboThl anmapaTosB.

3. Kpartkoe cogep:xanue JUCHMILIHHbBI.

Pa3nen 1. F'mapoamnaMuveckue MPouecchl M annapaTbl XAMHYECKOH TeXHOJIOTHHI

1.1. Benenue B gucuumianay. OCHOBHBIE ITOHITUS U OIPEAECIEHHUSL.

[Ipeamer nuctummimabl «IIporiecchl u anmapaTbl XUMUYECKON TexHOIorunY. Kitaccudukanus
nporeccoB. HenpeppiBHBIE U TEPUOANYECKHUE, CTALIMOHAPHBIE U HECTAIIMOHAPHBIE MPOLECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB U OOIIME MPUHIIMITBI pacyeTa anmnapaToB XUMUYECKOU
TEXHOJIOTHH.

Kunxoctn u raszel. Knaccuduxanms >xuaxoctreid. WpeanpHas sxuaxocTh. KamenpHble U
yhnpyrue xKuakoctu. Cuiibl, AMCTBYIOIINE B )KUJIKOCTH: MacCOBbIE M TIOBEPXHOCTHBIE. Hanpsokenus
B JKUJIKOCTSX M ra3ax (TaHTeHIMaJIbHbIe U HOpMallbHbIe). CBONCTBA JKHUIKOCTEH.

Monens HenpepbIBHOH cpenbl. [loHATHE GU3NYECKOTO FIEeMEHTApHOTO 00beMa.
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1.2. OCHOBBI TEOPHUH MIEPEHOCA.

OCHOBBI TEOpUM SIBICHUN MEPEHOCA: aHAJIU3 MEXaHW3MOB, MOJCIUPOBAHUSA U pa3padOTKU
0000IIEHHBIX METOJOB pacueTa THAPOMEXaHWYECKHX, TEIJIOBBIX U MacCOOOMEHHBIX MPOIECCOB U
anmnapatoB. DeHOMEHOJIOTNYECKHE 3aKOHBI IIEPEHOCA UMITYJIbCa, MacChl U SIHEPIUU. MOJIEKyIIpHBIN
U KOHBEKTHBHBIM mepeHoc. OOmMe 3aKOHOMEPHOCTM TI'MAPOJMHAMHUKH, TEIUIONEpesaun M
Maccornepenadn. B3auMMoCBA3b 3THX IPOLECCOB B IPOMBIIUICHHON ammaparype. Poiub sBieHuit
IepeHoca Npyu XUMHUYECKUX NPEBPAILCHUSX.

MarepuanbHble 1 SHEPreTHYeCcKre (TETJIOBbIE) OaIaHChl; OTPE/ICIICHNE MACCOBBIX TOTOKOB U
SHEPreTUUECKUX 3aTpaT. Y CIOBUS PAaBHOBECHS U OINpEAEICHUE HAIPABJIEHUS IPOIIECCOB MEPEHOCA.
OOmwmii BUJ ypaBHEHUI CKOPOCTH MPOIECCOB; ABHKYIIHNE CHIIBI U KHHETHUECKUE KOA(D(PHUIHMCHTHI.
JlumuTHpYIOIIME CTAIUN.

1.3. l'mapocratuka.

Huddepenunanbable  ypaBHEHUsT paBHOBecusi Oinepa. [lokosimascs >KUIAKOCTb TOJ
neictBueM cuibl TskecTH. OCHOBHOE ypaBHEHHME THAPOCTaTUKH. [IpakTuueckue NpUIoKeHUs
OCHOBHOTO YPaBHEHHUSI TUAPOCTATHKHU.

1.4. 'unponuHaMuka.

baanc cun npu IBMKEHUH BS3KOM HECKMMAEMOM JKHJIKOCTH. YPAaBHEHUE HEPA3PBIBHOCTH
(cumomHOCTH) IOTOKA. YpaBHeHue HaBbe-Crokca u ero pusndeckuii CMbICI.

[Togo6Hoe mnpeoOpasoBanue ypaBHeHuss Hasbe-Crokca. be3pasmepHbie mnepemMeHHbIE -
KpUTEpUU TUApoAMHaMHUYecKoro monobus (Ditnepa, PeitHonbaca, ®pyaa, TOMOXpOHHOCTH), UX
¢busznueckuil cMbICH; MapameTpudeckue kputepud. KpurepuanbHoe ypaBHEHUE IBHKEHUS BS3KOU
AKUIKOCTH.

VYpaBHeHUe ABWXKEHUS OuWepa. DHEPreTHYECKHi OalaHC CTallMOHAPHOTO JBHKEHUS
WUJICAIbHOM KUJKOCTH. YpaBHeHUE bepHymim i uaealbHOM MW peanbHOM >KUAKOCTU. Ero
MPaKTUYECKHE TMPUIOKEHUsT (McTeueHue xkuakocted, TpyoOka Ilurto-Ilpanarns). IlpuHImIBL
U3MEpEHUsl CKOPOCTEN U pacXo0B KHUIKOCTU IPOCCENbHBIMHU MPHUOOpPaMU U MTHEBMOMETPHUYECKUMHU
Tpyokamu. OnpeienieHrne pacxo10B IpU UCTEUEHUH KUJIKOCTEH uepe3 OTBEPCTUSI UITH HACAIKH.

IM'uapoauHaMUYecKre PeKUMBI IBYDKCHHS )KUIKOCTEH: JJAMUHAPHBIN U TYpOYJICHTHBIN.

Uucno PeliHonpaca W €ro KpUTHYECKHE 3HAYEHUs. MeXaHW3Mbl JAMHHApHOTO |
TypOynentHoro teueHudd. I[lonsitue TtypOyneHtHoctu. IlpeacraBieHuss 0 TUAPOAUHAMUYECKOM
MOTPAaHUYHOM CJIO€ NP TEYEHUH 110 TpyOaM U KaHallaM U Mpu 0OTEKaHUH Tel.

Pacuer nuametpa TpyOOIIPOBOJOB U anmapaToB; BEHIOOP CKOPOCTEH MOTOKOB U ONTHUMAJILHOTO
nramerpa TpyOOIpoOBOIOB.

Pacnipeniennenne ckopocreil mo paaunycy TpyObl MOCTOSIHHOTO CEUEHHs IMpHU JAMUHAPHOM
CTallMOHAPHOM TeueHUHU. TeueHue B TpyOax u kaHanax. Onpenensonnii HornepeuHblii pasmMep NoToka
B KaHaJllaX MPOU3BOJIBHOM (POPMBI: TUIPABINYECKUN paANYC, SKBUBAICHTHBIN THaMETP.

['mapaBnnueckoe COMPOTUBIICHUE TPU TEUEHUH KUAKOCTEHN U ra3oB. Pacuer motepb Ha TpeHHE
(ypaBHenue Jlapcu-BeiicOaxa) u Ha MecTHbIe cOnpOTHBICHUS. COOTHOIICHHUSI U HOMOTPAMMBbI IS
pacuera kod(hdunrenTa TpeHus. 3aBUCUMOCTH MEXIy pacXoJOM M MepernagoM aaBieHus. Pacuer
Harnopa JJisl IepeMeIeHHs )KUIKOCTEH Yepe3 CUCTeMY TPyOOIIPOBOJIOB U anapaTos.

1.5. [lepemelieHUE KUIKOCTEH.

[lepememienue >XMIKOCTEH C MOMOINBIO MallWH, MOBBIIAOLMX JaBieHHe. OObeMHbIE
(mopiIHeBble, POTAIMOHHBIE M JIp.) M AMHAMUYecKue (LEHTPOOEeKHbIe, OCEBble M Jp.) HACOCHL
OcHOBHBIE MapaMeTpbl padOThl THAPABIMYECKUX MAIIKUH: TPOU3BOAUTEIBHOCTh, HATIOP, MOIIHOCTB,
KIILI.

Pacuer Hamopa u moTpebasieMOl MOLIHOCTH; MOAOOp ABUTraTess K Hacocy. OmpereneHue
JOIYCTUMOM BBICOTBI BCAChIBaHMs. SIBlI€HNE KaBUTALlMU U €TO NIPENOTBPALLEHUE.

Oco6eHHOCTH paboTHI, COMOCTAaBIEHUE M 00IaCTH MPUMEHEHHs] OCHOBHBIX THIIOB HACOCOB -
LHEHTPOOEXKHBIX, MOPIIHEBbIX (IUTyHXKepHbIX) u aAp. CBsa3p Hamopa, MomHoctd u KIII ¢

122



MIPOU3BOIUTEIILHOCTRIO (XapaKTEpPUCTHKH HacocoB). Pabora HacocoB Ha ceTh M WX BHIOOD;
pEryupoBaHUE IPOU3BOAUTEIBHOCTH.

Pa3nes 2. TenuioBble mpouecchl M annaparbl XMMHYECKOH T€XHOJIOTUH

2.1. OcHOBHBIC MOHATHSL ¥ OIPECIICHUS B TEIIONepeIaye.

OcCHOBHBIE TEIUIOBBIE MPOLIECCHI B XMMMUYECKON TEXHOJOTMHU: HAarpEBaHUE U OXJIAXKICHUE,
KOHJICHCALIMS 11apOB U UCHIAPEHUE )KHUJIKOCTEMH.

CranuoHapHbli ¥ HECTallMOHApHBIA MEPEHOC TEIUIOTHL. TemmepaTypHOe IoJie, T'PagueHT
TEeMIIepaTypbl U TEIUIOBOM MOTOK; TEIJIONEpenada W TeIlooTAadya. TeMrepaTyponpoBOAHOCTh —
TEIJIOMHEPLIMOHHBIE CBOICTBA Cpebl.

2.2. IlepeHoc 3HEepruu B JOpMeE TEIIOTHI.

TerutoBoii GanmaHC KaK YacTHBIN CIydall SHEpPreTHudeckoro Oayanca. OnpeneneHue TeTIOBOM
Harpy3Ku ammapaTa Ipd H3MEHEHMH U 03 H3MEHEHHMs arperaTHoro cocTtosiHus. Pacxon
TEINIOHOCHUTEIIEH.

JuddepenunanbHoe ypaBHEHHE MEpEHOCA SHEPIrUu B opMe TEIUIOThI, ypaBHeHUE Dypbe-
Kupxroda u TenaonpoBogHOCTH.

CranuoHapHbI IEPEHOC TEIUIOTHI Yepe3 IJIOCKHE U IMIMHApUYeckue creHku. CoueTaHue
MEXaHHU3MOB IEpeHOCca TEIUIOTHI (TETJIONPOBOJHOCTH, KOHBEKIIUH, U3TYUCHHUS).

KonBekTuBHBIN nEpeHOC TEIUIOTHL. be3pa3smepHsle nepemenHsle — uncia Hyccenbra, lekie,
[Ipannrns, I'pacroda, Dypbe. Pacuer ko3pPuUIMEHTOB TEIIOOTHAYM TPU BBIHYKICHHOW H
€CTECTBEHHOW KOHBEKIINH.

TemooOMeH mnpu u3MeHeHUM arperaTHoro cocrosiHus. Konpencarus mnapo. dopmyna
Hyccenbra. TennooObMeH mpu KUIEHUH.

PannanTtHbI TenmnonepeHoc. Bzanmuoe n3nmydenune ten. PainaHTHO-KOHBEKTUBHBINA ITEPEHOC
TEIJIOTHl. PacyeT moreps TEMIOTHI ammapaTaMyd B OKPYXKAIOIIYIO CpeAy M TEIUIOBOW H30JISALHUU.
OcHOBHOE ypaBHEHHE TEILIONEPEIaYH.

2.3. Tennonepenaya B MOBEPXHOCTHBIX TEMI00OMEHHHUKAX.

Temonepenaua B NOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJTUTUBHOCTh TEPMUYECKUX
conpoTuBiieHnil. CpeiHsis IBUKYIIas cuia Temionepenadn. OnpenesieHue CpeHen IBUKYIIEH CHITbI
B anmaparax pa3jnyHbIX KOHCTPYKIMA. B3anmMHoe HanpaBiaeHue IBMKEHUs TeIJIOHOCUTENen. Pacuer
MMOBEPXHOCTHU TEIIOOOMEHHUKOB.

CrocoObl MOABOJIa W OTBOJA TEIJIOTHI B XMMHMYECKON TexHoyoruu. TpebGoBaHws,
npenbsiBiasieMple K TemioHocuTesnsM. (OOorpeB BOJSHBIM MapoM, BBICOKOTEMIEPATyPHBIMU
OpPraHMYECKUMHU TEIJIOHOCUTEISIMU, TOMOYHbIMH Ta3amu. CnocoOwl 31ekTpooborpeBa. OTBOA
TEITIOThI BOJOM, BO3AYXOM U HU3KOTEMIIEPATyPHBIMU TEIIOHOCUTEIISIMU.

TemnooOmenHbie ammaparbl; uX kiaccudukanusa. OCHOBHbIE THUIBI IMOBEPXHOCTHBIX
TEIUIO0OMEHHUKOB (TpyOYarhblie, MiIacTUHYAThIE, almapaThl ¢ MePEMENINBAOIIUMU YCTPOUCTBAMU U
T.7.) CMecuTenbHbIe TeMII000OMEHHUKH: TPATUPHU, KOHACHCATOPHI CMelIeHHs. BbIOop onTuManbHbIX
KOHCTPYKIIMH M YCIOBHUH OSKCIUTyaTallUM TEII0O0OMEHHbIX amnmnapaTtoB. OCHOBHBIE TEHICHIIMU
COBEPIICHCTBOBAHUS TEIJIOOOMEHHBIX alnapaToB.

Paznen 3. Ilpoumecchl M ammaparbl pas3jiejleHHs] TOMOTEHHBIX cHCTeM (OCHOBHbIE
MaccoO00OMeHHbIE MPoIecChl).

3.1._.OcHOBHBIE NOHATHS U ONPE/ICNEHUS B Maccolepeaaye.

Knaccugukanus npoueccoB MmaccooOMeHa. OCHOBHBIE MOHATHA U onpeaeneHus. [Ipoueccs
co cBOOOIHON M (hMKCUpOBaHHOM TpaHMLed paszznena (a3 u ¢ pasgesstomei (azbl neperopoaxkoi
(memOpanoii). Hocurenu u pacnpenensemsle BeniectBa. CrocoObl BIpakeHHs cocTaBa ¢as.

OU3MKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBEcHblE YCIOBHUA U
olpeielieHne HalpaBJeHUs MepeHoca BemecTBa U3 (asbl B pa3y. Koadduuments pacupeneneHus.
[TonsTHE 0 Macconepeiaue U MacCOOTAAUE.
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Konnentpaunonnoe mojie, rpaJdeHT KOHIEHTPAIMH, OOIIWI W YAENbHBIH MOTOK MAaCCHI.
MonexynsipHas 1uddy3ust B )KUAKOCTSIX, razax (mapax) U TBEPIbIX TEsaxX.

3.2. MexaHu3Mbl IepeHOCa MACCHIL.

VYpaBHEHME HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CHUCTEMBI.

HuddepenunanbHoe ypaBHEHHE KOHBEKTHBHOTO MIEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Juddy3uoHHBIN MOTPAaHUYHBIN CIT0#; MPO(UIM KOHIIEHTPAIUI U CKOPOCTEH B MOTOKAX.

Koadpduuuentsr maccootnaun. OCHOBHBIE MOJENbHBIC NPEIACTABICHUS O MEXaHU3MeE
MaccoOTJauu.

MonenupoBaHie KOHBEKTUBHOTO MaccooOMena. Yucna Hyccenbra, [exne, [Ipanaris, @ypre
U Jp., UX (U3NYECKUN CMBICI, AHAJIOTMM C TEIJIOBBIM I0J00OMEM NPUMEHUTENIBHO K razaMm U
xuakocTaM. Pacuer ko puueHToB MaccooT1auM B anmnaparax pa3nyHbIX TUIOB 0 YPaBHEHUAM
¢ 6e3pa3MepHBIMU TIEPEMEHHBIMH.

Macconepenaya. OcHOBHOe  ypaBHeHHMEe Maccorepenadd. COOTHOLIEHHE  MEXIy
ko3¢ pumeHTaMu Macconepeaui U MacCoOTauu, aiTUTUBHOCTD JU(PGY3HOHHBIX CONTPOTHUBIEHUI.
WNuTencudukaius Macconepeiayu MyTeM BO3AEHCTBUS Ha JIUMUTUPYIOIIYIO CTAHIO.

BnusHue ycnmoBuit  (Temmeparypbl, JaBi€HHs, KOHIIEHTpAlMil) Ha  HalpaBlieHUE
MaccorepeHoca Ha nmpuMepax adbcopOInu; MPUHIIUIIBEI BEIOOpa aOCOPOESHTOB.

3.3. ®a3oBoe paBHOBECHE.

MartepuanbHblii  OalaHC HENPEPHIBHOTO YCTAHOBMBILETOCA Ipolecca MPU  PA3TUYHBIX
croco6ax BeIpaKEHHs COCTaBOB (Pa3 M UX pacxoJ0B; ypaBHEHHS pabOUnX JTUHUIL.

[IpenenbHble KOHLIEHTpALMK PACIpeNesieMOro KOMIIOHEHTa B OT/AAOLIEH U M3BJIEKAIOIIeH
¢azax 1 TNPOTUBOTOYHBIX MPOLECCOB. MaKCHUMalbHO BO3MOXKHAsi CTENEHb U3BJICUYEHUS,
MHUHHUMAJIbHBIA U ONITUMAIBHBIA PACXO/IbI U3BJIEKAOMICH (a3bl.

3.4. Metoab! pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX allapaToB.

Pacuer mnomepedHoro ceuyeHus (OuUaMeTpa) KOJIOHHBI; INPEAEIbHO JIONMyCcTUMas U
HKOHOMHYECKHU ONTHMAaJIbHAsSI CKOPOCTHU CILIONIHOM (ha3bl.

PanoHanbHbIi BEIOOP B3aMMHOIO HalpaBlIeHUs ABMKEHMs (a3 M OpraHu3aluy MOTOKOB B
MaccoOOMEHHBIX ammaparax. Pacuer MaccooOMEHHBIX ITPOLIECCOB U AIapaToB Ul CUCTEM C OJHUM
pacrpeniesiieMblM KOMIOHEHTOM. OCHOBBI pacdera BbBICOTBI MAacCOOOMEHHBIX aIlllapaToB C
HENpPEepbIBHBIM M CTYIEHYAaThIM KOHTakTOM (a3. [IBa OCHOBHBIX METOJA pacyera: Ha OCHOBE
KOA(QQUIMEHTOB Maccoleperaud M Ha OCHOBE IMOHATHUA TEOPETUYECKOM CTYNEHU pa3lesCHMs.
[TonsiTne yncia equHML IepeHoca U BBICOTHI €JMHUIIBI IepeHoca. PakTop Macconepenaun. CpenHss
JBIDKYILIAs cujla Macconepeaayn. BiusHue npo1oapHOro nepeMernBaHys Ha CPEIHIO0 ABHKYIIYIO
cuily Macconepepauu. Ilpomenypa pacdera, ocHOBaHHas Ha OOBEMHBIX KO3(p(UIMEHTaX
Macconepenaud. ['paduueckuii 1 aHATUTHUECKUI METO/IbI pacyeTa.

Pacuer BBICOTBI MacCOOOMEHHBIX alllapaTOB CO CTYNEHYAaTbIM KOHTakToM  (has.
D¢ dexTuBHOCTD cTyneHU o0 Mapdpu. CBs3b uncna eauHul] neperoca u jokansHoro KIIJI crynenu
o Mapdpu. HucneHHslit pacyeT «OT CTYNEHH K CTYNIEHH» U ero rpaduueckas MHTEpHpeTaunus c
HCIOJIb30BAHUEM «KMHETUYECKOH IMHUM». YueT cTpykTypbl noTokoB 1 KIT/[ Tapenku. OcoGeHHocTu
pacuera Tapesib4aThIX KOJOHH Ha OCHOBE MOHATHS TEOPETUYECKOM Tapenku. Yucno el CcTBUTENbHBIX
U TEOPETUYECKUX TapeloK. D(H(HEeKTUBHOCTh TapeKu.

ParmoHanbHbIi BEIOOP B3aMMHOIO HalpaBiIeHUs JABWKEHHs (a3 M OpraHu3aliy MOTOKOB B
MaccOoOOMEHHBIX amlmnaparax.

3.5. AGcopbuus.

OOme NpUHLUMOBI YCTPOHCTBAa M KiaccH(UKAIUS ammaparoB s MacCOOOMEHHBIX
MPOLIECCOB B cucTeMax '"ra3(map)-kuakocts". OCOOEHHOCTH KOHCTPYKIIMIA abcopOepoB.
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OCHOBHBIE THITBI M 00JIACTH IPUMEHEHHUs1 a0COPOEpOB: HACAIOUHBIE U TAPEIbYAThIe KOJOHHHI,
ammapatbl CO CIUIOIIHBIM W CEKUMOHHPOBAHHBIM  0apOOTaXKHBIM ~ CJIOEM, ammapaTsl ¢
JUCIIEPIrUPOBAHUEM SKUKOCTH.

CxeMbl  aOCOPOIIMOHHO-AECOPOIMOHHBIX  YCTAHOBOK C  BBIJICJICHHEM  H3BICYEHHOTO
KOMIIOHEHTa U pereHepaunueil abcopOeHTa (AecopOuued IpU MOBBILIEHHOW TeMIeparype,
MOHM)KEHUEM JABJICHUS, OTJYBKOW HHEPTHBIM HOCUTEIIEM ).

3.6. Juctwmnsanus. PexTudukarus.

Paznenenne auctuuisiMen JKUIKUX TOMOTEHHBIX CMECEH M CKIKEHHBIX ra3oB; 00JacTu
MIPUMEHEHUS U OCOOEHHOCTH MPOBEICHUS IPOLIECCOB P PA3IMYHOM JIaBJICHUM.

[TapoxxuaKOCTHOE paBHOBECHE JJISI CUCTEM C TMOJHOW M OrPAaHUYEHHOM B3aWMMHOMN
PacTBOPHUMOCTBIO U €r0 BIMSIHHE Ha BO3MOKHOCTb pa3zesieHUs] KOMIIOHEHTOB JUCTHILISLIMOHHBIMU
MeToaMu. PacueTr paBHOBecus [Jis UEATbHBIX OMHAPHBIX CMECEH.

[Ipocras u ppakunoHHas eperoHka; neperoHka ¢ aediaermanveil. MarepuanbHelil 6anaHc,
pacueT BbIXOJa MPOAYKTAa M €ro CPEeJHEro cocTaBa IpHU IeperoHke OMHapHBIX cMecell. CXeMbl
ycTaHOBOK. TerioBble OajlaHChl U pacyeT pacxo0B TEIJIOHOCUTENEH sl 3TUX MPOIIECCOB.

Pextuduxarnus. DU3NKO-XMMHUYECKHE OCHOBBI M OCOOEHHOCTH YCIOBUM IPOBEICHUS
npoueccoB. CXeMbl yCTaHOBOK JJIsi HENPEPHIBHOW W TMEPUOIUYECKON PEKTH(PHUKAUU OWHAPHBIX
cmeceil. OCOOEHHOCTH YCTpOMCTBA amnmapaToB (HACAJOUHBIX M TapenbuaThIX KOJOHH) U BbIOOpa
PEXHUMOB UX paboThI IpH pekTU(dUKauu (10 cpaBHEHHUIO ¢ abcopouueit). OCOOeHHOCTH YCTPOHCTBA
Y BapHaHThbl pabOThI HcriapuTeneil u 1ederMmaTopos.

MonenpoBanue M pacyeT MPOLIECCOB U amnmapaToB IMPH HENPEpPhIBHOW peKTU(UKAINH
O6uHapHBIX cucTteM. OCHOBBI YUCIIEHHOTO U rpad0aHaIUTHYECKOT0 METOA0B. MaTepuanbHbli 6aiaHc.
Paboune muanu. OnpeneneHrne MUHAMAILHOTO U padodero (iermoBoro uncia. TemnoBon Oamanc u
pacuer pacxo/10B TeIuIoHOcuTeNel. [IpMHIMIIBI TEXHUKO-3KOHOMUYECKOH ONITUMH3ALIMHU NP pacyeTe
pabouero (herMoBOTO 4MCIia, Pa3MEpOB anmapaTypbl U 3HepreTuyeckux 3arpar. OCHOBBI pacuera
TapenabuaThiX U HACAJOYHBIX PEKTU(UKAIIMOHHBIX KOJIOHH.

Pasnen 4. Ilpoumecchl M anmapartbl pa3jiejieHUs] TeTePOreHHbIX CUCTeM (OCHOBHbIE
rUApoMexXaHuYecKue MPoLecchl).

4.1. Pa3genenue rereporeHHbIx cucreM. OCHOBHBIE TOHATHUS U METOJIBI.

Knaccugukanus xKUIKHX U Ta30BbIX F€TEPOTr€HHbIX CUCTEM: CYCIIEH3MHU, SMYJIbCHUHU, IEHBI,
IIBLIM, TyMaHbl. MaTepualbHbIi 6agaHc IPOLECCOB pa3AeiIeHUs TeTePOreHHbIX CUCTEM.

OneHka 3(p(eKTUBHOCTU U BBIOOP ONTHUMAJIBHBIX IPOLECCOB U allapaToB Ul pa3AeieHus
reTepPOreHHBIX CMecei.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznienenue JKuAKMX M ra30BbIX CUCTEM B I0JIE CUII TshkecTu. Pacuer ckopoctelt cBOOOTHOTO
U CTECHEHHOT'O OCaXJICHHsI TBEP/bIX YAaCTHI] IIAPOOOPa3HON U OTIMUYHBIX OT Hee (JOPM B MOJIE CHIIBI
TSAKECTH.

IIpouecchl OTCTaMBaHUS M YCTPOWCTBO alllapaToB pa3feieHUs CYCHEeH3UH, 3Mynbcuil U
nblIei. PacueT MOBEpXHOCTH OCaXAEHUS M MPOU3BOJUTENBHOCTH OTCTOMHUKOB. YCTpPOMCTBO U
JeCTBUE IUKIOHOB (ITPOCTHIX U OaTapeiHbIX), TUIPOLIUKIOHOB.

4.3. TeueHue »KUAKOCTH Yepe3 HENOoABUKHBIE 3€PHUCTBIE U MCEBA00KIKEHHBIE CIOU.

3HayeHUue TUAPOJMHAMUKHM 3E€PHUCTBIX CJOEB B Ipoleccax (UIbTPOBAaHUSA, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro katanuza U Jp. OCHOBHBIE XapaKTEPUCTUKHU OSTHUX CJIOEB:
JMCIIEPCHOCTD, YJeJbHAs MOBEPXHOCTb, MOPO3HOCTh, SKBUBAIECHTHBIN JUaMeTp KaHaloB. Pacuer
TUIPaBIMYECKOTO CONPOTUBJIEHUS Cios. [WIpaBIMUYECKOE CONPOTHBIIEHHUE CJIOEB HAacaloK
MIPOMBIIIJIEHHBIX MAcCO- U TEIJIOOOMEHHBIX alapaTos.
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Pexxumbl TeueHUs: MOTOKOB B HAcaJ0YHBIX KOJOHHaX. ['mapaBinueckoe COMPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHH (Da3 U pacueT COOTBETCTBYIONIUX CKOPOCTEH.

lapponmuHaMuka  MCEBIOOKW)KCHHBIX  (KUMISAIIKX)  cinoeB.  OOnacTe  MpUMEHEHUS
NceBa00XIKEeHUs.. OCHOBHBIE XapAaKTEPUCTUKH TCEBIO0XKMKEHHOTO COCTOSIHUS. [HmapaBiuyeckoe
compoTuBlieHHEe. Pacder CcKopocTel TICEBIOOKIKEHHUS W CBOOOJHOTO BHTAHUS, BBICOTHI
MICEBIOOXKIKEHHOTO  ¢I0st. OTHOPOAHOE W HEOJHOPOAHOE TICeBIOOXKMKeHue. OCoOeHHOCTH
TICEBIOOKIKCHHS TIOJMIUCIIEPCHBIX CJI0eB. [IHEBMO- W THAPOTPAHCIOPT 3E€PHUCTBHIX TBEPIBIX
MaTepuasoB.

4.4, PuabpTpoBaHME CYCHEH3UI M OUMCTKA a30B OT IIbLUIEH.

Crrentnhrka oBeICHUS 0CAJIKOB KaK 3€PHUCTBIX CIIOEB: COKUMAEMBbIC M HEC)KUMAEMBIC OCAIIKH.
Bunbl  guibTpoBanbHeIX meperopofok. DakTopbl, BIUAIOIINE HA CKOPOCTh (UIBTPOBAHHUS.
OuiIbTpOBaHWE TMPU TOCTOSIHHOW CKOPOCTH (WIBTPOBAHMS. DKCIIEPUMEHTAIBLHOE OIpECIICHHE
KOHCTaHT ypaBHeHUs1 QpriibTpoBanus. Kinaccudukaius u ycTpoiCTBO OCHOBHBIX THUTIOB HEMTPEPHIBHO
U IEepUOANYECKU PabOTaOMKX PUIBTPOB U (DUIBTPYIOIIUX LIEHTPUYT.

4. O0beM yueOHOI TMCUMILIHHBI.

Beero Cemectp
Bunx yaeOHol paboThI A 5 A 6 A
3E Kajl. 3E KaJl. 3E KaJl.
q. q. q.
OO0mas TpyI0eMKOCTh JTUCITUTITHHBI 11 396 5 180 6 216
KonTrakTHasi paboTa — ayIMTOpPHBIE 4.45 160 1,78 64 267 96
3AHATHA:
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie paboTs (JIP) 0,89 32 - - 0,89 32
CamocTosiTeJIbHasi padoTa 4,55 164 2,22 80 2,33 84
CamMocTrosTeTsHOE H3yUeHHE Pa3/IeiioB 4.55 164 222 80 233 84
JUCLHHUILINHEI
Bujabl KOHTPOJISI:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTtakTHass pabota — NMPOMEXKYTOUYHAs 0.8 0,01 0.4 0,01 0.4
aTTecTamus 2,0
IToaroroBka K 3K3aMeHy. 71,2 0,99 35,6 0,99 35,6
Buj UTOroBOoro KOHTpOJIsi: DK3aMeH IK3aMeH
Beero Cemectp
Bun yuebHoit paboThl 2 6
3E AcTtp. 3E Actp. 3E Actp.
q. q. q.

OO611ast TpPYA0EMKOCTh AUCHUTIIHHBI 11 297 5 135 6 162
KonTakTHast paboTa — ayAnTOpHBIEC 4.45 120 1,78 48 2 67 72
3aHATHA:
Jlexun 1,78 48 0,89 24 0,89 24
[Tpaktueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlaGopatopusie padotsl (JIP) 0,89 24 - - 0,89 24
CamocrosiTesibHas padoTa 4,55 123 2,22 60 2,33 63
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CamocrosTenbHOE U3yUeHHE Pa3/IeioB 455 | 123 2,22 60 2,33 63
JVCIIATUTAHBI

Buabl KOHTpOJIA:

9K3aMeH 2,0 54 1,0 27 1,0 27
KoHnraktHas paboTa — IpOMEKyTOYHAs 0.6 0.3 0.3
aTTecTauus 2,0 1 1
[ToaroroBka K K3aMeHy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNITIHHBI
«O0masi XumMu4ecKasi TEXHOJIOT sy

1. Heab AMCHUNJMHBI — TIOJYY€HHE 3HAHUM OO0 OCHOBHBIX NPUHIIMIAX OPraHU3allUH,
CTPYKTYpe, (YHKIIMOHATHLHOM COCTaBE M KOMIIOHEHTaX XHMHUYECKOTO TPOU3BOJICTBA, METOJaX
oneHKH d((PEeKTUBHOCTU €ro (QPyHKIMOHHpPOBaHUS, aHamm3e u cuHTtede XI1C, 00 sHepro- u
pecypcocOeperarmumux, 0€30TX0HBIX U MAJIOOTXOJHBIX TEXHOJIOTHSIX Ha MPUMEpax COBPEMEHHBIX
XUMUYECKUX TTPOU3BOJICTB.

2. B pe3yabTare u3y4yeHus TUCHUIIUHBI 00yYAIOIIHIACS T0JI2KEH:

Obnadams CIEenyONUMA KOMIIETCHIINSAMU U UHIANKATOPAMH UX JOCTHKECHUS

OIIK-2: OIIK-2.4, OIlK-2.8, OTIK-2.13.

3nameo:

— OCHOBHBI€ TPHUHIMUIIBI OPraHU3alMd XUMHUYECKOTO IPOU3BOJICTBA, €T0 HEPAPXHUIECKOMN
CTPYKTYPBI;

— MeTObl OTICHKU 3(h(PEKTUBHOCTH MTPOU3BOJICTBA;

— o01IKe 3aKOHOMEPHOCTH XUMUYECKHUX MPOIECCOB; OCHOBHbIE XUMUYECKUE MPOU3BO/ICTBA.

Ymemy:

— PacCUMUTHIBATh OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOTO IIPOLIECCa;

— BbIOMpATh pallMOHAJIBHYIO CXEMY MPOU3BOJICTBA 3aIaHHOTO MPOAYKTa;

— OLIEHUBATh TEXHOJIOTHUYECKYIO 3(PPEKTUBHOCTH MPOU3BOJICTBA.

Bnaoemy:

— MeToJaMu aHanu3a 3pGEKTUBHOCTH pabOThl XMMHUECKUX MPOU3BOCTB.

3. Kpatkoe conep:xkanue TUCIUINIMHBI:

Pa3znen 1. BBenenue. Xummnueckoe nNpou3BoJACTBO.

XuMHUYecKass TeXHOJIOTus Kak Hayka.llonstue o xumuueckommpousBojcTee. OoOmiue
¢dbyakun  (MHOTO(DYHKIIMOHAIBHOCTE) XUMHUYECKOTOo TMpou3BoAcTBa. OOmas TEeXHOJIOTHYEeCKas
CTPYKTypa XUMHUYECKOro Mpou3BoAcTBa. OCHOBHBIE OIEpalMd B XUMHYECKOM IPOU3BOJICTBE.
OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHTHL. KadecTBEHHbIE M KOJMYECTBEHHBIC IIOKA3aTeln
3¢ (HEKTUBHOCTH XMMHUYECKOTO Tpon3BoacTBa. Kiaccudukamus ceipbsi. BropuuHoe cbipbe (OTXOIbI
MPOM3BOJICTBA W OTXOAbl MOTpeOaeHus). Boma Kak ChIppbe M BCIOMOTATEIbHBIM KOMIIOHEHT
XUMHUYECKOTO IMPOU3BOJICTBA. [IpomblnmieHHas BojgomnoaroTopka. OpraHu3zanys BoJ0000poTa Ha
XUMHUYECKOM TPEANPUATHH. DHEPrOEMKOCTh XMMHUYECKOr0 Mpou3BOJACTBA. (OCHOBHBIE BHJIbI
SHEPreTUYECKnX pecypcoB. IlepBuuHbIe M BTOpPUUYHBIE PHEpreTHUYEecKue pecypcebl. Mepapxudeckas
OpraHu3alys MpoIeccOB B XUMHUYECKOM IMPOU3BOACTBE. MeTOA0JOrnYeCKHe OCHOBBI XUMHUUYECKOU
TEXHOJIOTUU KaK HAyKH: CUCTEMHBII aHAJIU3 CJIOKHBIX CXEM U B3aUMOJEHCTBUN UX 3JIEMEHTOB.

Pa3nen 2. XuMu4yeckoe npou3BOACTBO: XMMHKO-TexHoorn4eckas cucrema (XTC).

CrpyktypaXTC. CocraB XTC: snemeHThl, CBs3M, mnojcucTteMbl. JnemeHTol XTC, wux
knaccudukanus. MHOro(QpyHKIIMOHANBHBIE AJIEMEHTHI. TexHolornueckue cBsizu snemMeHToB XTC
(motoxm). Omucanne XTC. Onucatenbueie u rpadudeckue moaenu X TC. CUCTEeMHBIN MOIX0A K UX
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BeIOOpY Tipu cuHTe3e u aHanm3e XTC. CpoiictBa XTC kak cucremsblllosiBnenne B XTC HOBBIX
KaueCTBEHHBIXCBOMCTB, HE XapAKTEPHBIX JJISl OTJEIbHBIX 3JIEMEHTOB.

Pazgen 3. Ananms u cunres XTC.

[Monssitne m 3amaum ananmza XTC. MatepuanbHbplii W TeruioBod OanmaHcel. Meroanka
COCTaBIICHUS M pacueTa MaTepUaNbHBIX U TerioBbiX OamancoB XTC u ee moacuctem. bamancoBsie
YpaBHEHHS B CXeMax ¢ penukioM. PopMbI IpeACTaBICHUs OalaHCOB (TaOJNHUIIBI, TUATPAMMBI U JIp.).
MarepuanbpHblii OamaHCc A MEXaHHYECKHX, MAaCCOOOMEHHBIX W PEAKIHOHHBIX 3JEMEHTOB U
nojcucteM. O00O0IIEHHBIE CTEXHOMETPHUECKIE COOTHOMICHHUSI U MX PA3HOBUIHOCTH JUIS TIOZCUCTEM.
OHTaNbIUNHBIN, 3HEPreTUdYecKuil (1Mo MOJHOW 3Hepruu) U skceprernyeckuil Oamancsl u KIIJI.
DKCepreTHYeCcKHii aHaIu3 KaKk METO OIIEHKH 3((EKTHBHOCTH MCIIOIB30BAHUS MTOTEHIMAJIA CBHIPhS U
sHepruu. TexHoskoHomuueckuil aHanu3 XTC. OmnpeneneHue OCHOBHBIX — IOKazaresieu
s¢pdpextuBHOCTH XTC. YUyBCTBUTEIBHOCTh K OTKJIOHEHUSIM YCIOBUH SKCIUTyaTallud U HapyLIEHUSM
pexuma, HajexHocTh X TC, 6e30macHOCTh Mpon3BoAcTBa. [[po0OaemMbl mycka U OCTaHOBKHU arperaTos.

[Tonste m 3amaum cuntesza(noctpoenns)X TC.OcHoBuble s3Tanbipazpadotkn XTC. Ponb
MaTeMaTHYEeCKUX U 3BpUCTUYECKHX MeTo0B. OcHoBHbIe KoHIenuuu cuHTe3a XTC. Cunres
ONHOPOAHBIX  moacucTeM. (OCHOBBI INOCTPOEHHUS  ONTHUMAIbHOM  CTPYKTYpbl  IOJCHUCTEM
TEII000MEHHUKOB, Pa3AeIeHUs CII0KHOIN CMeCH, peaKTOPOB.

Pa3nen 4. IlpoMbIlIeHHbIE XHMUYECKHE IPOU3BOACTBA.

[Toctpoenne XTC KOHKPETHBIXIIPOU3BOJICTB M OpraHU3alusi MPOIECCOB B XUMHUYECKHX
peakTopax. [lepcniekTHBHBIE HANIPABIIEHUS B CO3/IaHUU OE30TXO0IHOTO NMPOU3BOJICTBA.

4. O0bEM yueOHOI JMCIUNIHHBI:

O0BbeM TUCHUILIMHEI
Bup y4yeOHoii padoThI - Axan. | Actp,
q, q,

O01masi TPYA0eMKOCTh JUCIHHILIHHBI 5 180 135
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHSI: 1,78 64 48
Jlexmn 0,445 16 12
[Tpaktuueckue 3ausarus (113) 0,445 16 12
JlabopaTtopHusie paboTs (JIP) 0,89 32 24
CamMocTosiTeIbHasi padoTa 2,22 80 60
CaMOCTOATEILHOE U3YUYCHHE Pa3/IeI0B TUCITUTIIMHBI 2,22 80 60
Buja KoHTpOJISI:
IK3aMeH 1 36 27
KoHTakTHas+ paboTa — MPOMEKYyTOYHAs aTTeCTalUs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIst JK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
«CucreMbl ynpaBJjeHUsi XHMHKO-TEXHOJIOTHYEeCKHMHU PO ecCaMm»

1. Ileab AMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS MO TEOPHHM CHUCTEM YIPABICHUS XUMUKO-
texHosiornyeckumu npoueccamu (CY XTII), npuBuTh HaBBIKM M yMeHUs aHan3a cBorcTB X111, kak
00BEKTOB yIPABICHUS U MPAKTUUYECKOTO MPUMEHEHHs TEXHUYECKHX CPEJICTB YIIPABICHHUS.

2. B pe3yabTate H3y4eHHsl JUCHMILIMHBI 00y4AIOLIHMIACS T0JI2KeH:

Obnadamye cleAyOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMHU UX JTOCTH)KEHUS:

OIIK-2.6, OIIK-2.10, OIIK-2.15.

3name:

— OCHOBHBIE IIOHATUS TEOPUH YIIPABICHUS;

128



— CTaTUYECKUE U JMHAMUYECKUE XapaKTEPUCTHUKU OOBEKTOB YIPABJICHUS;

— OCHOBHBIE BU/JIbI cucTeM aBTOMatudeckoro ynpasiaeHus (CAY) 1 3aK0HBI peryJaupoBaHus;

— tunoBble CAY B XUMHUYECKOU TPOMBIILIJIEHHOCTH;

— METO/Ibl U CPEJCTBA U3MEPEHNSI OCHOBHBIX TEXHOJIOTMUECKUX [1apaMETPOB;

— ycroitunBocts CAY;

— OCHOBHBIE MOHATUS 0 HenuHeHHbIX CAY, penelHbIX cucTtemax, JOTMYECKHX alropuTMax
yIpaBJI€HUs, alallTUBHBIX U ONTUMAJIbHBIX CUCTEMAX yIPaBICHHUS.

Ymemy:

— ONPENENsATh OCHOBHBIC CTAaTHYECKHE W JHHAMHUYECKHE XapaKTePUCTUKH OOBEKTOB
yIIpaBJICHUS;

— BbIOMpATh pallMOHAJIBHYIO CUCTEMY PETYINPOBAHUS TEXHOJOTHYECKOIO MPOLIECcCa;

— olleHuBaTh ycTounBocTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIBI TPHOOpoB A AuarHoctuku XTII.

Bnraoemy:

— METOJJaMH TEOPUH aBTOMATHYECKOI'O PEryJUpOBaHMs, OpPraHU3aluud U pacdyéra CUCTEM
ONTUMAJILHOTO YIPABJICHUS MPOIIECCAMU XUMHUYECKON TEXHOJIOTHH.

3. KpaTkoe coaep:kaHue IUCHUTINHBI:

Pa311e.11 1. OcHOoBHbIC MOHATHSA yYunpaBpjgeHusd XUMHKO-TEXHOJOIr'H4Y€CKUMHU MpoueccaMu.

3HaueHne aBTOMATHYECKOTO YIIpABJIICHUA I Pa3BUTUA XUMHUYECKOUN MPOMBIINIJIICHHOCTH.
OcobennocTr YIIPaBJICHUA XUMHUYCCKHUM INMPCANPUATHEM U XUMUKO-TEXHOJIOTHYECKHUM IIPOLIECCOM.
Texnuko-sxkoHOMUYeCKHil >PPEKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM YyrpaBieHHUs. Poib
CUCTEM YIpaBJIeHHA B oOecriedyeHHH O€30MacCHOCTH XHMHUYECKOTrO0 MPOM3BOJCTBA U OXpaHbI
oKpyxatoled cpenbl. OCHOBHBIE TEPMUHBI U omnpenencHus. Mepapxus ympasieHusi. OCHOBHBIE
npuHIUIEl yrnpaieHus. Kinaccudukanus cucrem ynpasneHuss OyHkimoHanbHas crpykrypa CAY.
[Tokazarenu kauecTBa yrnpaBICHHUS.

Pa3nen 2. OcHOBBI T€OPUHM ABTOMATHYECKOT0 YIIPABJIECHHS.

Marematnueckue Monenu CAY. Jlunamuyeckue xapakrepuctuku CAY. Mcnons3oBanue
omnepanuoHHOTO ucuucieHus s ananu3a CAY. TunoBble nuHamMHueckue 3BeHbS. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTHUKU. DKBUBAJICHTHBIE MPEOOpPa30BaHusl CTPYKTYPHBIX CXeM. Y CTOWYMBOCTD
nuHerHbIXx CAY ¢ oOpatHo# cBs3bi0. Kimaccudukarus 1 OCHOBHBIE CBOMCTBA 00BbEKTOB YIIPABICHUS.
Metonpl omnpeneneHUs CBONCTB OOBEKTOB ympaBieHUs. (OCHOBHBbIE 3aKOHBI PEryJupOBAaHMS.
Perynsatopsl Ha OCHOBE HCKYCCTBEHHBIX HEMpOHHBIX ceTeil. LludpoBrie n pobacTHBIE CHUCTEMBI
ynpasieHus. BeiOop 3aKoHa peryliupoBaHus U ONpeAeTeHIe ONTUMAaTbHBIX MapaMeTPOB HACTPOUKH
MIPOMBIIIIJIEHHBIX PErYIATOPOB.

Pa3nen 3. U3mepenne TeXHOJIOTHYECKHUX MapaMeTPOB XHUMHKO-TEXHOJOTHYECKOT0
npouecca.

locynapctBeHHass cUCTeMa MPOMBIIUICHHBIX MNPUOOPOB M CPEICTB aBTOMAaTH3aIUH.
OCHOBHBIE TEPMUHBI U ONPEIEICHUS METPOJorun. Meto bl u3mepenuil. Cpeactsa M3MepUTEIbHOM
TEXHUKH, WX CTaTHYeCKHe U JuHamudeckue cBoiicTBa. [lorpemnoctu u3smepeHuil. CrnocoOsl
nepenaun uHboOpManuu Ha paccrosHue. OpraHuzanus IUCTaHIMOHHOW auarHocTuku XTTI.
N3mepeHne OCHOBHBIX TEXHOJOTMYECKUX MapaMeTpOB: MJaBJICHUS, TEMIIEpaTypbl, pacxoja H
KOJIMYECTBA, YPOBHS KUAKOCTU U CBHITyYUX MATEPUAIOB, COCTaBa M (PU3UKO-XHUMHYECKUX CBOMCTB
BEILIECTB.

Pa3znen 4. OCHOBBI NPOEKTHPOBAHUSA ABTOMATHYECKHX CHCTEM YNPABJIEHUSI XMMHUKO-
TeXHOJIOTHYeCKHUMHM MPOLEeCCAMM.
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Oco6ennoctu ynpasneaus XTII. PerynupoBannue 0CHOBHBIX TEXHOJOTHUECKUX MAPaMETPOB:
pacxona, AaBieHusi, Temmeparypbl, ypoBHs, PH. Texuuueckue cpeacrBa CAY. OcHOBHbIE
Pa3HOBUIHOCTU YIPABJIAIOIIUX YCTPOWCTB. THUIBI, XapaKTEPUCTUKU M PacdET HCIOJHUTEIbHBIX
MEXaHU3MOB M PEryIHupyroumx opranoB. OdopmiieHHe MPOEKTHOTO 3aJaHHUs HAa aBTOMATHU3ALHUIO
TEXHOJIOTHYECKOT0 Mpolecca. BrIOOp ToueK M3MEpeHHs, KOHTPOJIs, YIPaBIseMbIX HapaMeTpoB U
YIPaBIAIOMUX BO3ACHCTBUA. CTaHIApTHl M YCIOBHBIE 0003HAYEHUS JUIS TEXHOJOTHUECKUX CXEM.
OcHoBuble cBeneHuss 00 ACY TII B xumumueckoil mpomsbinuieHHOCTU. [Ipumepst ACY TII B
XMUMHMUYECKON MpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOJBI IO Kypcy. CoOBpeMEHHbIE TEHACHLUU B
pazButuu CY XTII.

4. O6BEM y4eOHOM TUCITUTUTHHEI:

O0beM TMCUMILTHHBI
Bua yueOHoii paGoTbl Axax, | Actp.
3E
q, q,

OO61masi TPYA0eMKOCTh TUCIHIJIHHBI 5 180 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64 48
Jlexun 0,9 32 24
[IpakTnueckue 3anstus (113) 0,44 16 12
JlabopaTtopusie paboTs (JIP) 0,44 16 12
CamocrosiTejibHasi paboTa 3,26 116 87
KoHTakTHas camocTosiTebHAs paboTa 396 115,6 86,7
CaMOCTOSATEIbHOC U3YUEHUE PA3JICIIOB JIUCITUTUINHEI ' 0,4 0,3
Buja uToroBoro KOHTpoJIst 3ayer ¢ OLlEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«XuMHnyeckne Npouecchbl U peakTopbhy

1. Heap OAUCHUIIMHBI — MOJIydeHUE OOYUYaIOUIUMUCS 3HAHUM 00 OCHOBHBIX PEAKIIMOHHBIX
Ipoleccax M peakTopax XUMHYECKOW M He()TEeXHMMHUYECKON TEXHOJIOTHH, B YACTHOCTH: TEOPUU
mpolecca B PEaKIMOHHOM afmapare XUMHYECKOTO NPOM3BOACTBA — XHMHYECKOM pPEaKTope,
METO/IOJIOTUH UCCIIEOBAaHUSI B3aUMOJICHCTBUS MPOLECCOB XMMHYECKUX MPEBPAIICHUN U SBICHUM
MepeHoca Ha BCEX MAcCIITAOHBIX YPOBHAX (OT MOJEKYISPHOrO J0 MacluTada peaklMOHHOTO Y3ia),
METO/IMKE BHIOOpA peakTopa U pacyeTa Mpolecca B HEM.

2. B pe3yabTare u3yueHus AMCUUIJIMHBI 00yYAIOUIMIACS J0JIKEeH:

Obaadams clenyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

OIIK-2.5, OIIK-2.9, OIIK-2.14.

3nameo:

— OCHOBBI TEOPHH XUMHUYECKHUX IIPOIIECCOB U PEAKTOPOB;

— METOJIOJIOTHUIO HCCIEAOBAaHUS B3aWMOJCUCTBUS XUMUYECKHX TMPEBpAIICHU U SBICHUN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSX;

— METOJMKY BBIOOpa peakTopa u pacyéra mpoiecca B HeM;

— OCHOBHBIE PEAKIIHOHHBIE MPOIIECCH] U PEAKTOPBI XUMUUYECKOI TEXHOJIOTHH.

Ymemn:

— IIPOU3BECTH BHIOOP TUMA pEaKTOpa;

— IIPOBECTH pacyeT TEXHOJIOTHUECKUX MMapaMeTpoB AJIsl 3aJaHHOTO MPOIIecca;
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— ONPEICIUTh MapaMeTphbl HAMITyUIlIel OpraHu3aliy Mpoliecca B XAMHUUECKOM PEaKkTope.
Bnaoemn:

— METOJIaMH pacuéTa U aHajIK3a MPOIECCOB B XUMHUECKHX PEaKTOpax;

— METOJIaMH OIPECICHUS TEXHOJOTHUECKUX TIOKa3aTesIeH;

— METOJIaMH BBIOOPA XUMHUYECKUX PEAKTOPOB.

3. KpaTkoe coaep:kaHue IUCHUILINHBI:

Paznen 1. BBenenue B mMaremMaruiyeckoe MoOJAeIHMPOBAHHE XHUMHYECKHX NMPOLECCOB H
peaKkTopoB

[IpencraBnenue o xumuyeckoM peakrope. O030p KOHCTPYKIMM U CTPYKTYPHBIX 3JIEMEHTOB
XUMUYECKUX peakTopoB. CTpyKTypa MpOIECCOB B XMMHUYECKOM peakTtope. MonaenupoBaHHe, Kak
Hay4HBIH METOJ] UCCIIeIOBaHUs MpoliieccoB. CxemMa MaTeMaTHYECKOTO MOISTMPOBAHUS XUMHYECKOTO
peaktopa. Uepapxudeckas CTpyKTypa IpOIIECCOB B XUMHUYECKOM PEAKTOPE U MepapXudecKas CuCTeMa
Mo/ienert. DU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMHUUECKHX MPEBPAIEHUN — CTEXUOMETPUUYECKUE,
TepMOJUHAMUYECKHEe, KuHeThueckue. [lokazaTenn XMMHYECKOTO TPEBpAIEHUs — CTENEHb
MIPEBPAIIEHUS, BBIXOJ[ MPOJIYKTa, HHTErpaibHas U AuQQepeHIinanbHas CeICKTUBHOCTH, CKOPOCTH
PEaKIuu ¥ IpeBparieHus peareHToB. [1yTH moBeImeHus 3PPEKTUBHOCTH XUMUYECKUX TIPEBPAICHHH
Ha OCHOBE 3HAHUS X (PU3HKO-XUMHUICCKHX CBOMCTB.

Pa3znen 2. Xumuuyeckuii nmpouecc

Ompenenenne XUMHYECKOTO Tmpolecca. Kriaccudukamuss XUMHUYECKUX MPOIECCOB TIO
Pa3IMYHBIM TpU3HAKaM. BIUsHUE XMUMHYECKUX MPHU3HAKOB W YCIOBHH MPOTEKAHUS TOMOTEHHOTO
mpouecca Ha ero nokaszarend. CrocoObl uHTeHcuuKkanuu. [loHsTHE ONTUMAIBHBIX TEMIIEPATYp.
OnTuManbHble TeMIepaTypbl st 00paTUMBIX U HEOOPATUMBIX 9K30- M SHIOTEPMUUECKHUX MTPOLIECCOB.

CTpyKkTypa TeTEepOTreHHOTO Mpollecca W ero cocrapismommue (cramuu). HaGmromaemas
CKOPOCTh XUMHUYECKOTO IpeBpanieHus. O6nactu (pexuMsbl) MPOTEKaHUs MpoLiecca, JUMUTUPYIOIIas
cragus. ['eTeporeHHBI XMMHYECKUH mporiecc  "raz(KuakocTh)—TBepaoe". (OO0ocHOBaHUE,
MMOCTPOCHUE U aHAJM3 MATEeMATHYECKOW MOJEIH JJIsl Peakiuid TOpeHHs (MOJENb '"CKUMAFOIIASICS
cdepa') ¥ TOMOXUMHUYECKOH (MOJIENb "¢ HEB3auMOACHCTBYIOIIMM sipoM"). Habmomaemast CKOpoCTh
MIpEeBpALIEHUS, BpeMsl TPEBPaLCHUS U MyTH HHTEHCU(DUKALIMY [T PA3INYHBIX 001acTel MpoTeKaHHs
nporecca. ['eTeporeHHbI XUMUYECKHNW Tporece '"Ta3(3KUIKOCTh)—KHAKOCTh". (OO00CHOBaHHUE,
MOCTPOCHHE U aHAJIW3 MaTeMaTtudeckoil Mojenu. HabGmonaemas ckopocTh IpeBpalieHust 1 00JacTu
npotekanus npouecca. [lyru untencudukanuu Ui pa3indHbIX PeKUMOB IIpolecca.

I'eteporennsiii kaTanu3 Ha TBepAOM KaTanuszarope. OOOCHOBaHUE, TIOCTPOEHUE U aHAIH3
MaTeMaTH4eCKOH MOJETIN Ha KaTaJuTHYEeCKOW MOBEPXHOCTH U B MOPUCTOM 3€pHE KaTaau3aTopa.
Habmonaemasi ckopocth npeBpaiieHus 1 obiaactu npoTekaHus mnpoiecca. CTeneHpb UCnoIb30BaHUS
BHYTpeHHell moBepxHOcTU. IlyTm wuHTeHcHUUKAIMM KAaTAIUTUYECKUX MpoLeccoB. BrusHue
TEIUIONEepeHOca Ha FeTePOTreHHBIN U TeTepOreHHO-KaTaTuTHUYEeCKUA MTPOLIECCHI.

Pasznea 3. Xumuueckuii peakrop

Knaccudukamnus mnporeccoB B peakropax. OOOCHOBaHHE U MOCTPOSHHE MaTEeMaTHYECKHX
MOJENU Tpollecca B peakTopax pasnuyHoro Ttuma. CucreMatusaius U KiIaccU(UKALUA
MaTeMaTHYeCKUX OIMHMCAHUN MPOIECCOB B peakTopax. BiusHHEe CTPYKTypbl MOTOKa (MIealbHOE
CMEIIICHNUE U BBITECHEHUE), CTAIIMOHAPHOCTU pexuMa (TIPOTOYHBIN U MEPUOIUIECKHIT), TapaMeTpOB
U YCIOBMI TPOTEKaHUs IMpoiiecca (TeMiieparypa, KOHIICHTpAIus, JaBJleHHUEe, 00beM PEeaKIIMOHHOM
30HBI, BpeMsl), BHJIa XUMHUYECKON peakiuu (IpocTast U CIOXHasi, oOpatuMas U HeoOpaTumasi) u ee
napaMeTpoB Ha mNpodWIM KOHIEHTpAllMii M TOKa3aTelu Tpollecca B peakTope (CTemeHb
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MpEeBpaIlEHus, BBIXO MPOIYKTa, CEIEKTUBHOCTH Mporecca. OCHOBBI pacyera Mpolecca B peakTope.
CpaBuenue 3¢GQGEeKTUBHOCTH pPAOOTHI PEAKTOPOB, OIMUCHLIBAEMBIX PA3IUYHBIMA MOJCISAMU —
UCaTBHOTO CMEUICHNS U BhITeCHEHUsI. OpraHu3aiisi TEIUIOBBIX MOTOKOB M PEKUMOB B XUMHUYECKHX
peakTopax. Pacripenenenue temneparypbl U KOHUEHTpalUui (CTETIEHU IPEBPALIEHNs) B PEAKTOPE B
peXMMaxX HIICATLHOTO CMEIICHHSI M paclpenesieHus], aanadaTn4eckoM u ¢ TeroooMeHoM. CBs3b
TeMIepaTypbl W CTENEHH NpeBpamieHuss B aauadatndeckoM mpomecce. (CormocTaBieHHe C
M30TEPMHUUECKUM PEKUMOM. UHUCIIO M YCTOHYHMBOCTH CTAlMOHAPHBIX PEKUMOB B aTabaTHUECKOM
peaKkTope UAeaTbHOTO CMEIICHUS M aBTOTEPMUYECKOM PEAKTOPE HICATbHOTO BHITECHEHHS

Paznen 4. IlpomMbllLIeHHbIE XUHMHYECKHE PEAKTOPBI

KoHCTpYKIIMM TPOMBIIUIEHHBIX PEAKTOPOB JUIS TPOBEICHUS IPOIECCOB T'OMOTEHHBIX,
TeTePOreHHBIX M KATAIUTHYECKUX — BBIOOp THIA PEaKkTopa, OCOOCHHOCTH KOHCTPYKTHUBHBIE H

pexuMa.
4. O0bEM yueOHO# JMCIUIIMHBI:
O0beM TMCUMILTHHBI
Bua yueOHoii paGoTbl Axax, | Actp.
3E
q, q,
OO6mas TPyA0eMKOCTh THCIHIIJIHHbI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 48 36
Jlexmun 0,89 32 24
[IpaxTnueckue 3anstus (113) 0,44 16 12
CamocrosiTeJibHasi paboTa 1,67 60 45
KonTtakTHas camocTosiTenbHast pabota 0,4 0,3
1,67
CaMOCTOSATETFHOE N3YUCHUE PA3/IeTIOB TUCITUTIIMHBI 59,6 447
Buja uToroBoro KOHTpoOJIst 3ayer ¢ OLlEHKOM

AHHOTANUA padoyeil MPOrpaMmMbl TUCUUIIIMHBI
«MoaeanpoBaHne XUMHKO-TE€XHOJIOTHYeCKUX MPOIECCOB»

1 Heap qucHMIUIMHBI — puoOpeTeHrne 6a30BbIX 3HAHUM MO0 OCHOBHBIM pa3jeiaM Kypca, a
TaKkK€ YMEHUU U NMPAKTUYECKHX HABBIKOB B OOJAaCTH MOJAEIHUPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
MIPOLIECCOB, UCIIOJIb3YEMBIX MPHU PEIICHUU HAYUHBIX U MPAKTHUYECKUX 3a/1a4.

2. B pe3yabTate u3yuyeHHus JUCHUILIUHBI 00yYAIOUIUICS TOJIKEH:

Obaadams clenyOIUMA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

OIIK-2.2; OIIK-2.3; OIIK-2.8; OIIK-2.11; OIIK-2.16

3nameo:

- METOJbl  TMOCTPOCHUS  OMIUPHUECKUX  (CTATUCTHUECKUX) U  (PU3UKO-XUMUYECKUX
(TeopeTHyecKuX) MOIeTIe XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB;

- METOJbl UJCHTHU(UKAUU MATEMAaTUYECKUX OINHUCAHUN TEXHOJIOTMUYECKUX MPOIECCOB Ha
OCHOBE 3KCIEPUMEHTAIBHBIX JAHHBIX;

- METOAbl  ONTHUMHU3ALMHM  XHMHUKO-TEXHOJOTMYECKUX  IMPOLECCOB €  MPUMEHEHUEM
SMIUPUUYECKUX U/ UITU HUZUKO-XUMHUYECKUX MOJIENEH;

Ymemy:

- IPUMEHATh M3BECTHBIE METOAbl BBIYMCIUTEIBHON MaTEeMaTUKHM W MaTeMaTU4YeCKOU
CTAaTUCTUKH [UIsI PEIICHHUS KOHKPETHBIX 3a/Jad pacyera, MOJCIHPOBAHUS, HUICHTHU(PHUKAUU U
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ONTUMM3ALMKU TIPU MCCIENOBAHUU, NPOCKTUPOBAHMM M YIPABICHUU MNPOLIECCAMU XUMHUYECKOU
TEXHOJIOTHH

- UCIIOJIb30BaTh B CBOEH MPAKTUYECKON [JEATEIIbBHOCTU I JOCTHKEHUS 3TUX LEJer
W3BECTHBIE MAKETHI MPUKIATHBIX IPOIPAMM.

Bnaoemn:

- METOJIAMH MaTeMaTHYEeCKOM CTaTUCTHKU Jii OOpaOOTKU pE3yJbTaTOB AaKTHUBHBIX U
MMACCUBHBIX AKCIIEPUMEHTOB

- METOIaMH BBIYHCIIUTEILHON MaTeMaTUKH ISl pa3pabOTKU U peaan3alii Ha KOMITbIOTEpax
QITOPUTMOB ~ MOJICTUPOBAHMS, HJICHTU(PUKAUKA W ONTUMHU3AIMH XUMHUKO-TEXHOJOTHUECKUX
MPOLIECCOB;

3. KpaTkoe copepxaHue JMCUMILIHHBI

Tema 1. OCHOBHBIE NOHATHS.

OCHOBHBIE TIPUHIMUIIBI  KOMITBIOTEPHOTO  MOJICTUPOBAHUS  XUMHUKO-TEXHOJIOTHYECKUX
nporeccoB (XTII). Marematudeckue HSMIUPUYECKHE U MaTeMaTHYECKHE (U3UKO-XUMUYECKUE
MOJIEIM M  KOMIIBIOTEpHOE  MojenupoBaHue. JleTepMUHMpPOBAHHBIE U  BEPOSTHOCTHBHIC
MareMatudeckue Mojenu. [IpruMeHeHne MEeTOJ0JOTHH CUCTEMHOTO aHaiM3a JUisl PEIICHHs 3a1ad
MoienupoBanus. [[paMeHenre MpUHINIIA «9ePHOTO SIIUKAY) TPU MAaTEMAaTHIECKOM MOJICIIUPOBAHHUH.
ABTOMATH3UPOBaHHBIE CHCTEMBI TpUKIagHON wWHbopMmaTuku. Hepapxuueckas CTpYyKTypa
XUMHUYECKUX MMPOU3BOJICTB M UX MAaTEMaTHYECKUX MoJienel. [IpuMeHeHne KOMIbIOTEPHBIX MOJIENICH
XUMHUYECKUX MPOIECCOB I aHAIN3a, ONTUMHU3AIMN U CHHTE3a XUMHUKO-TEXHOJIOTHIECKUX CHUCTEM.
OcCHOBHBIE TIPUEMBI MATEMaTHYECKOTO MOJICTHUPOBAHMS: SMITUPUUECKHUMN, CTPYKTYpPHBIN ((PpU3HUKO-
XMUMHUYECKUN) 1 KOMOMHUPOBAaHHBIN (TeopeTnueckuit). IlocTpoenune craTuyeckux M TMHAMUYECKHX
Mojienei. Pemenue npsiMbix 3amad. [IpoeKTHBIM M TOBEPOYHBINA (OIIEHOYHBIN) pacueT MpOIECCOB.
Pemenune oOpatnbix 3amay. [lapamerpuueckas u CTpyKTypHas HAEHTU(UKALKSA MaTEeMaTHUYECKUX
MOJieJield. YCTaHOBJICHHE aJICKBATHOCTH MaTeMaTHyeckux wmojened. Crparerus NpOBEACHUS
pacueTHBIX UCCIEA0BAHUNA U KOMIIBIOTEPHOTO MOJIETUPOBAHUS pPealbHbBIX MTPOLIECCOB.

Pasnea 1. IlocTpoeHue sMnUpUYeCKUX MO/IeIed XUMHKO-TEXHOJOTHYeCKUX MPOLECCOB.

Tema 1.1. DopMyJHpOBKAa 32244 ANNPOKCMMAIMH _JAHHBIX JUIS _ONMCAHMS
IKCINIEPHMEHTAJbHbBIX 3aBHCHMOCTEH M NOJVUYEHH DMIIMPHUYECKHX MoJjiesieil nmpoueccoB. Buanl
KpuTepueB anmpokcumanuu. Kputepuil MeTrona HavMEHbIIMX — KBajaparoB. PemieHue 3amaum
alMmpoOKCUMALMKM Il HEJIMHEHHOW M JIMHEWHOW 1o mapamerpaM Mojeneid. MarpuuHas
dhopMyIUpOBKa 3a7a4yd aNMpPOKCUMANMK. AHATMTHYECKUH M AITOPUTMHUYCCKHUN IMOIXOIbI IS
pellIeHsT 3aJaud alnmpoOKCUMAIUW JUIsl JIMHEWHBIX M JIMHEApU30BAaHHBIX MOJEJIECH METOJ0M
HAaMMEHBIINX KBAJIPaTOB.

Tema 1.2. HopmajibHblIii 3aK0H pacnpe/iesieHus Ui BEKTOPHbBIX CJAYYAHHBIX BeJUYUHbBI
U_olnpeJejleHue MX YMCJIOBBIX XapaKTePUCTHK. MaTreMaTH4YecKoe OXKUJIAHUE W JUCIICPCHUS IS
BEKTOPHBIX CIIy4alHBIX BEJIMYUH. [[McCTIepCHOHHBIN U KOPpEISUUOHHBIN aHanu3. [lonsTus nucnepcuun
BOCIPOU3BOJIMMOCTH M aJEKBaTHOCTH, a TakXke - oOcTaroyHol mgucnepcun. OnpenerneHue
BBIOOPOYHBIX KOA(D(DUIIMEHTOB KOppensuuu #u KodhUIMEHTa MHOKECTBEHHON KOPpEJSAIUu.
CraTucTrueckuii Moaxo K ONpeAeNeHUIO OMIMOOK U MOTPEIIHOCTEeH B IKCIIEPUMEHTANIbHBIX TOUKaX
A3MEpPEHUM.

Tema 1.3. PerpeccnoHHBIN M KOPPEJSIMOHHBINA AHAJIN3 JJIS IOCTPOECHHU S YMIIMPHIECKHX
MojieJieii HA OCHOBE IAHHBIX MACCUBHOIO YKcnepuMenTa. [ToHATHS QyHKIINM OTKIUKA U PAKTOPOB.
OcCHOBHBIE JOMNYILEHUS PETPECCUMOHHOTO M KOPPESIMOHHOrO aHanuza. KpuTepuu mnpoBepKu
OJIHOPOJHOCTH Jucrnepcuil. Bpibop Buga ypaBHEHUH perpeccuy, a TakkKe OmpeelieHue
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KO3 (HUITMEHTOB PETPECCHH U UX 3HAUMMOCTH C HCIOJIb30BaHueM kputepus Cteiofenta. [Iporenypa
UCKITIOYCHHSI ~ HE3HAUYUMBIX  KOdPUIMEHTOB  perpeccuu.  OmpeneneHue  aaeKBaTHOCTH
PETrPECCUOHHBIX MOJENEHN C TOMOLIBIO KpuTepus duiepa.

Tema 1.4. OcHOBHBIE I10JI0KEHUS] TEOPUHU IVIAHUPOBAHUS JKCIIepuMeHTOB (1): moIHbI
dakTopubli dkcnepuMedT (IIPI) u 00padoTka ero pe3yibTaroB. OnTUMalbHBIE CBOWCTBA
MAaTpPHIIBI ITITAHKPOBAHUS U CBOMCTBO OpTOroHaIbHOCTH. Onpenenenne ko3hGUIneHToB Moaenei, nx
3HAYMMOCTHU U NMPOBEPKA aICKBATHOCTU ypaBHEHUs perpeccuu. CBOMCTBO POTATa0EIbHOCTH MTOJTHOTO
(aKTOPHOTO SKCIIEPUMEHTA.

Tema 1.5. OcHOBHbIE I10JIOKEHHMSI _TeOPHM _IJIAHUpPOBaHMs dkcnepuMenToB (11):
OPTOTOHAJILHBINA _MEHTPAJbHBIN _KOMNO3UIMOHHLIN _1uiaH _ (OIIKII) »3KcnepUMEHTOB W
o0padorka ero pesyiapraroB. OOecrnieueHue OPTOrOHAJIBLHOCTU MATPUIBl IJIAHUPOBAHUS H
ompeieJIeHUe BEJIMYMHBI 3Be31HOTO Tieda. OnpeneneHue kodGPUIIMEHTOB MOCNN, UX 3HAYMMOCTH
U OIICHKAa aJIeKBaTHOCTH  ypaBHEHHs perpeccud. PacueTHoe BBIYMCICHHUE KOOPAMHAT TOYKH
OonTUMYyMa (SKCTpEMyMa).

Tema 1.6._OnTumMu3anms IKCNEPUMEHTATbHBIX HCCI€I0BAHUI ¢ TIPUMEHEHHEM MeTo/1a
Bokca-Buiabcona. OCHOBHbIE TMOAXOAbl K ONTUMH3ALUN JKCIEPUMEHTAIBHBIX MCCIEIOBAHUN.
DKcrepuMeHTAIbHO-CTaTUCTUYEeCKH MeTo . CTpaTerust IBMKEHUSI K ONTUMYMY 11eJIeBOM PyHKIIUU
(byHKIIMM ~ OTKJIMKA) TPAaTUEHTHBIM MeETOJ0M. Kputepuu IOCTIKEHHS «IOYTH CTallMOHAPHOU
00J1aCTH» M METOJIbI YTOUHEHHUS TIOJIOKEHHS ONITUMAJIBHON TOYKH B ()aKTOPHOM TIPOCTPAHCTRBE.

Pasznea 2. IlocTpoeHue GpU3UKO-XMMHUYECKHUX XUMHUKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 2.1 Dranbl _MaTeMaTHYeCKOro MoOAeJUpPOBaHMs. DOopMyIMpoBKa THUIIOTE3,
MMOCTPOCHUE MaTEeMaTHYECKOTO ONHUCAHUA, pa3padoTKa MOJCIUPYIOMIEro aJfOPUTMA, IMPOBEPKa
aJIecKBaTHOCTH MOJIeIM W  HJAeHTUUKalUsi HMX [apaMeTpoB, pacyeTHbIE HCCIEI0BaHUS
(BBIYMCIIUTEIBHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBjieHHe CHCTEM YPABHEHUH MATEMATHYECKOr0 ONUCAHMUSA MPOLECCOB H
pa3padoTKa (BbIOOP) AJNTOPUTMOB X pellieHUusl. biIoYHbIN NMPUHIIMIT TOCTPOEHUS CTPYKTYPHBIX
MareMmatndeckux wmojeneid. OO0OIIeHHOe ONHMCaHWe ABMKEHUS TOTOKOB (a3 B ammaparax ¢
MIOMOIIBI0 TUAPOJUHAMUYECKUX MOJIEIEH, YYUTHIBAIOIINX COCPEAOTOUYEHHBIE M PACHpE/ICIICHHbIE
MCTOYHUKU BELIECTBA M SHEPruM (TEIUIOTHI). JIoKalbHbIE HHTEHCUBHOCTH MCTOYHHKOB BEIIECTBA U
TEIUIOTHl B MOTOKAX, COOTBETCTBYIOLIUE PA3IUYHBIM (PU3UKO-XUMHUUYECKUX Mpoueccam. OCHOBHbBIE
TUIBl YPABHEHUN MAaTEMaTUYECKOTO OMHUCAHUS XUMHUKO-TEXHOJOTUYECKUX IIPOLIECCOB — KOHEUYHBIE,
0ObIKHOBEHHBIE AU depeHnanbabie 1 quddepeHiaibHble ypaBHEHUS B YACTHBIX MPOU3BOIHBIX.

Tema 2.3 MaTeMaTHuyecKoe MO/IeJUPOBAHNE CTAMOHAPHBIX M TMHAMMYECKHUX PEKUMOB
THAPABINYECKHX IPOIIECCOB B TPYOOIPOBOIHBIX CHCTEMAX, 1J1002JIbHbIE "

J1eKOMIO3UIIMOHHbIE METO/Ibl PellleHUsl CHCTeM HeJMHEHHbIX YPABHEHWil, 2 TaKk:ke SIBHbIE W
HesIBHbIE MeETO/Ibl YMCJAEHHOIO pelleHusl CcHcTeM OObIKHOBEHHBIX Hu(depeHInanbHbIX
ypaBHenmii. CocTaBieHHe YpaBHEHHMI MaTeMaTH4eCKOro omnucaHus npoinecca. I[loctpoeHue
MH(OPMALIMOHHBIX MaTPHI] MaTEMaTHUYECKUX MOJENel 1y BbIOOpa 00Iero airoputMa pemeHus —
MOJENUPYIOIIET0 alropuTMa. Peanuzaiiis aaropuTMOB pPEIICHHsS HETHMHEWHBIX U OOBIKHOBEHHBIX
middepeHnnanbHbIX ypaBHeHU. Onucanue cranuoHapHbix pexxuMoB XTII ¢ npumeHeHnem cuctem
JMHEWHBIX U HETMHEHHBIX ypaBHEHUH. M TepannonHble anroput™el petenus. Ilpumenenne MeTo 108
npocTbix urepauuit u HelotoHa-Padcona mns monydenus pemenus. IlpobGiaema cxoaumocTu
nporiecca peuieHus. JleKoMIO3UIMOHHBINA METO/ PEIIEHHsI CIIOKHBIX CUCTEM KOHEUHBIX YPaBHEHHH.
[Toctpoenue MHGOPMAITMOHHON MaTPUIBI IS BBIOOPAa ONTHUMAIbHOTO AJITOPUTMA PELICHHS 3a/1a4H.
[TonsTne XecTKOCTU cUCTeM U(PPepeHIHUATbHbIX YPAaBHEHUM M KPUTEPUHU KECTKOCTH. SIBHbIE
(ObICTpBIC) U HEsBHBIE (MEIJICHHBIC) METOBI pelieHusl. MeTo bl mepBoro (MeTo | Diinepa), BTOPOro
( Moau¢uMpoBaHHBIE METOABI Diyiepa) U uyeTBepToro mopsiaka ( meronx Pynre-Kyrra). Ouenka
TOYHOCTH METOJIOB — OIIMOOK yceueHus. [lepexoaHple OMMOKM M OIIMOKH OKPYIJICHUS IPH
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YHCIIEHHOM MHTErpupoBannu auddepeHmanbapix ypasHeHUH. CriocoObI 00ecTieueHs CXOIMMOCTH
pemieHusi 3amau. [IlpuMeHeHHe HESBHBIX METOJOB JUIsl  PEHICHUS KECTKHX CHCTEM
muddepeHnnanbHbIX ypaBHeHUNH. OnpeneneHus mara HHTETPUPOBAHUS HUTEPAIIHOHHBIM METOJIOM.
Metonos Kpanka-HukosibcoHna (METO 1 Tpanemuii).

Tema 2.4 MareMaTnueckoe MOJeJTUPOBAHUE CTANMOHAPHBIX PEKMMOB IPOIIECCOB
TeIIoNepelaYd B IJIACTHHYATBLIX M 3MeeBHKOBBIX TelJO0OMEeHHHKAaX. MareMaruueckoe
OTIMCaHUE MPOIECCOB C NMPUMEHEHUEM MOJEJNIeH HIeaJbHOTO CMEIICHUSI M BbhITeCHEeHUs. Bbibop u
rpaduyeckoe TPEICTaBICHHE QJITOPUTMOB pemieHus. [IpuMEHEHHE CTaHIAPTHBIX METOOB
BBIYUCIIUTEIILHON MaTEeMAaTUKH JJI PEIICHUS 3a/1a4.

Tema 2.5 MaremaTnueckoe Mo/eJMPOBAHME CTAUMOHAPHBLIX PEKHUMOB _ IIPOIIECCOB
TeIIonepeaavyu B MPSIMOTOYHBIX M MPOTHBOTOYHLIX TPYOYATHIX TENJI1000MEeHHUKOB, pellieHne
3agayu__ Komm W KpaeBoil _3a/1au¥ __NIpY__MHTETPUPOBAHMU _ CHCTEM _ OObIKHOBEHHBIX
auddepeHNAIBHBIX YpaBHEeHMH. MaTeMaThdeckoe OIMCAaHHUE TPOIECCOB C MPUMEHEHUEM
MOJIeNIed MJeanbHOro BbITeCHEHUA. Pemrenune 3amaun Komwm u kpaeBoi 3amauu. IIpencraBienue
QITOPUTMOB  BBIUMUCIEHUA B BUJIE HWHOOPMAIIMOHHOW MATPHUIBI CHUCTEMBl  ypaBHEHUM
MaTeMaTHYeCKOro OINucCaHus U OJIoOK-cxeM pacdyeroB. Marematuueckoe onucanune XTII c
MPUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX IuddepeHuanbHbIX ypaBHeHU. Omnucanue O0OBEKTOB ¢
pacmpeiefieHHBIMU B TIPOCTpaHCTBE mapaMmerpamu. opmMyIupoBKa HadadbHbBIX M KPAEBBIX YCIOBUHN
3aga4 pemeHus. YucneHHbId anroputMm 1-ro mopsaka i pemenus 3amaun Komm. Merton
IPUCTPENIKU» JIJIS1 PEIICHHS KPaeBOU 3aauH.

Tema 2.6 MaremaTnyeckoe MOAeJIMPOBAHUE CTANMOHAPHBLIX PEKUMOB IPOLECCOB B
peakTopax ¢ Mewajkoil. OmnmcaHne MUKPOKMHETHYECKHX 3aKOHOMEPHOCTEH MpPOTEeKaHUs
MPOM3BOJIBHBIX CIIOKHBIX XUMUYECKUX PEAKIIMMA B )KUJIKOU (aze AJIT MHOTOKOMIIOHEHTHBIX CHCTEM.
OrnpeneneHre KIHOYEBBIX KOMIIOHEHTOB CIIOKHBIX XUMHUYECKUX PEAKIUA C MPUMEHEHUEM METOJIOB
JUHEWHOW aureOpbl - PAHTOB MAaTPHI[ CTEXHMOMETPUUYECKHX KOA(P(GUIIMEHTOB  PEaKIIHH.
MareMaTrnueckoe ONHMCaHUE PEAKTOPHOTO TMpollecca ¢ pyOarmkod i MPOU3BOIBHON CXEMBI
MPOTEKAaHUS XUMHUYECKOW peakiuu. BpiOOp aaropuTMOB pemieHHs 3aJadyd C MPUMEHEHHEM
MH(POPMAITMOHHOW MaTPHUIIBI CUCTEMbI YpPaBHEHUN MaTEMaTHYECKOTO OMUCAHMS W TMPEIACTaBICHUS
NrOpUTMa PELISHUs C TIOMOIIBIO OJIOK-CXEMBI pacdeTa mpolecca.

Tema 2.7 MaTtemaruueckoe Mo/1eJIMPOBAHNHE HECTAMOHAPHBIX PEKUMOB IMPOLIECCOB B
peakTopax ¢ MemAJKol. Maremaruueckas MOCTAaHOBKA 3aJa4ydl JJisd PEaKIUU C MPOU3BOJIBHOU
crexuoMerpuuecko cxemoil. opmynupoBka 3amaun Koy — 3a7a4u ¢ Ha4YadIbHBIMU YCIIOBUSMH.
Pa3znocTHOe mpencrtaBieHHWE  CHUCTEMbl  OOBIKHOBEHHBIX  JU(PPEpEHIHAIBHBIX  ypaBHCHHH.
[Toctpoenre wWHGOPMAITMOHHONW MATpHUIIBI I BbIOOpa anroputMa pemeHus. [ padudeckoe
MPEACTABJICHUE AJITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBI pacyeTa.

Tema 2.8 MaremaTnuyeckoe MO/JeJUPOBAHME CTANMOHAPHBIX PEeKMMOB B TPY0UYaThIX
pPeaKkTopax ¢ NPAMOTOYHBIM U IPOTUBOTOYHBIM JIBUKEHHEM TEIJIOHOCUTeJIel. MaTtemaTuyeckas
MOCTAHOBKA 3aJauyM i1 PEAKUUU C KOHKPETHOM CTEXMOMETPUYECKOM cxeMol. PopMylnpoBKa
3amaun Komm — 3agauM ¢ HayaldbHBIMM YCJIOBUSIMU M KpAaeBOM 3aJaud — 3a/ladyd C KpaeBbIMU
ycnoBusIMU. Pa3HOCTHOE mpeacTaBieHue cucTeM OOBIKHOBEHHBIX TU(depeHIInaIbHbIX YPaBHEHHIH.
[TocTpoenne wuHPOPMAIMOHHBIX MaTpUIl JUIS BbIOOpa anropuTMoB perieHus. [paduyeckoe
MIpe/ICTaBJICHHE aJTOPUTMOB PEIICHUS B BUE OJOK-CXEMBI pacyera.

Tema 2.9 Matemarnueckoe MOAeTUPOBAHNHE HECTAIMOHAPHBIX PEKUMOB IMPOLECCOB B
TPYO4YAThIX PEAKTOPAX M YHWCJCHHbIC AJTOPUTMbI JAMCKPETH3AUUM JUIS pPelleHUsl CHCTEeM
aupdepeHINAIbHBIX YPABHEHUH ¢ YAaCTHBIMU NPOM3BOAHBIMH. MaTemaTuyeckas MOCTaHOBKA
3a/1auu JUIsl PeaklUU C KOHKPETHOW CTEXMOMETPUYECKOM cxemoil. PopMynHpoBKa HaYalbHBIX U
rpaHuYHBIX ycnoBui. JluddepeHiuanbabie ypaBHEHHs B YaCTHBIX MPOU3BOAHBIX - AJTUITHYECKOTO,
napaboJIMYECKOTO ¥ TUIEPOOTUIECKOTO TUTIOB. AJITOPUTMEBI PEIIeHHs YpaBHEHUH MapadoIMuecKoro
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Tuna. MareMaTruyeckass MOJIeJb XUMHUYECKOTO MPEBpAIICHUS B HM30TEPMUUYECKUX YCIOBUSX IS
HECTallMOHAPHOTO MpOoIecca B TPyOUaTHIX anmaparax ¢ y4eTOM IPOJOJBHOTO MEepEeMEIINBaHUS U C
MPUMEHCHHEM OJHOMapaMeTpruieckoi Tuddy3MOHHON MOIENH sl OTIMCAHUS TUAPOIMHAMUYE CKOT
00CTaHOBKH B PEAKIIMOHHOM ITOTOKE. AJITOPUTMBI PEIICHUS B BHJIE CHCTEM HEJIMHEHHBIX YPaBHCHUN,
a TaKke OOBIKHOBEHHBIX MU (DepeHIMATEHBIX YPaBHEHUH TIEPBOTO U BTOPOTO TIOPSITKOB.

Tema 2.10 MaremaTnueckoe MOJeJUPOBAHNE CTANMOHAPHBIX PEKMMOB IPOLIECCOB
HeNnpepbIBHOW MHOTOKOMIIOHEHTHOM pekTHGUKANNH U a6copOuun. MaTteMaThuyeckoe ONucaHue
nporecca MHOTOKOMITOHEHTHON pEKTHU(HUKAIINY B TapeIbyaToil KooHHe. MoenupoBanue Gpa3oBoro
paBHOBECHS M Ipollecca Maccolepefauyd Ha TapelkaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. Y4eT
TEIUIOBBIX OaJaHCOB HA TapesKax IMpH MOJAEIMPOBAHUU Ipolecca B PEKTU(PHUKAIIMOHHON KOJIOHHE.
JIeKOMITO3UIIMOHHBIA ~ JTOPUTM pacdeTra Iporecca peKTU(PUKAIMU B KOJOHHOM  arapare.
MareMatrnueckoe OInmucaHue IMporiiecca MHOTOKOMIOHEHTHOW a0copOuuu B HACaJ0YHOM KOJIOHHE.
MopenupoBaHue mpoiecca MHOTOKOMIIOHEHTHOM Macconepeiaydl B CEKIMSIX HaCaJOYHON KOJIOHHBI.
ANTOPUTM peIlIeHUs] KpaeBOM 3aJladdl Il MOJIEIMPOBAHMS Ipollecca adcopOuuu B HACAJAOYHOM
KOJIOHHE.

Pa3nen 3. OcCHOBBI ONTUMM3ANMH XUMHKO-TEXHOJIOTMYECKUX MPOIECCOB.

Tema 3.1 Peuienue 32124 ONTHMHU3ALUYN C TEPMOJIMHAMUYECKMMH, TEXHOJIOTHYECKUMM,
IKOHOMHYECKHMHU, TEXHUKO-IKOHOMHYECKUMU U IKOJIOTMYECKUMHU KPUTEPUAMH
onTuMaabHocTH. OnTumaneHele pecypcocoeperatomre XTII. Beibop kputepreB onTUMalIbHOCTH
(meneBrix ¢yHKIUK). DOpMyTHpPOBKAa MHOTOKPHTEPUATBHON 3amaun onTuMu3anuu. OcoOCHHOCTH
perieHus: ONTUMHU3ANMOHHBIX 3a1ad XTIl mpu HaTWYUK HECKOJBKHX KPUTEPHUEB ONMTHMAIBHOCTH,
OBPAXHOM XapakTepe L1eJeBoi GyHKINN U HAIUYUK OrpaHu4YeHui 1-ro u 2-ro pona.

Tema 3.2 AJITOPUTMBI _OJIHOMEPHOW ¥ __MHOITOMEPHOW _ONTHMHU3AUMH. MeTobl
CKaHUPOBAHHUA, JIOKAIM3AIMM JKCTPEMyMa, 30JI0TOro ceueHuss U uucen dubonaum B ciiyuae
OJIHOMEpPHOM OoNTUMHU3alUU. MeToabl MHOTOMEPHOM ONTHUMHU3ALMKU HYJIEBOrO, IIEPBOTO U BTOPOTO
nopsAakoB. CUMIUIEKCHBIE, CITy4ailHbIE ¥ TPAAUEHTHBIE METO Il MHOTOMEPHOM onTUMHU3aIuu. Metona
mTpapHbIX QYHKINAN.

3akJiroueHue.

A. Ilpumenenue koMnbloTepHbix Moaenae XTIl npy NpoeKTHPOBAHMM XMMHYECKHX
npou3BoiacTB — B _CAIIP. 3agaun cucteM aBTOMaTu3upoBaHHOTO mpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOIO MpoekTupoBanus. WHpopMmalnmoHHOE U MaTeMaTHYecKoe
obecnieuenue CAIIP. ABTomMaru3upoBaHHOE MPOEKTUPOBAHHWE C MPUMEHEHHEM KOMIIBIOTEPHBIX
moxaenen XTTI.

b. Ilpumenenue komnbloTepHbix Moaeseil XTIl npy ynpaBjeHUH TeXHOJOIHYESCKUMH
npoueccamu — B ACYTIIL. Komnberoreproe moaenupoBanue XTIl B pexxume peaabHOro BpeMEHHU.
Cucrembl mpsMOro HU(PPOBOro (KOMIBIOTEPHOTO) YMPABICHHUS TEXHOJOTHYECKHMMH MPOIECCAMH.
OcobenHocTH peanu3anuu KommbloTepHbIX Mojeneit XTIl B aBTOMaTHM3MPOBAaHHBIX CHCTEMax
ynpaBJieHus TexHojgorndeckumu npoieccamu (ACYTII).

4 O0beM y4yeOHOM JMCUMILINHBI

O0beM IMCHHUIIMHBI
Bua yuyeOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TPyA0eMKOCTh M CIHIIJIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,44 16 12
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CamocrosiTejibHasi paboTa 1,67 60 45
KoHTakTHas caMocTOsATEelIbHAS PaboTa 167 - -
CaMOCTOATENbHOE U3YYEHHUE PA3JIEIOB TUCIUIUINHBI ’ 60 45
Buj koHTpoOJA:

JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOYHAsI aTTECTAIHS 1 0,4 0,3
IToaroToBKa K 9K3aMeHY. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaN U padoyeil MPOrpaMmbl JUCHUTITIHHBI
«@u3nyeckas KyJabTypa U CHOPT»

1 Heas aucuunmiauHbl — (QOpMUpPOBAaHUE MHUPOBO33PEHUS M KYJIbTYPhl JIMYHOCTH,
TPaKJIAHCKOM MO3UIIMK, HPABCTBEHHBIX KAYECTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEILHOCTH B
MPUHATUH PELICHUH, CIOCOOHOCTH MCHOJIB30BaTh pazHooOpa3Hble (OpMbl GU3NUYECKON KYJIBTYPHI,
CIOpTa U TypU3Ma JUIsi COXPAHEHUSI M YKPEIUICHUSI CBOETO 370POBbS U 3JI0POBbSI CBOUX OJU3KUX B
MTOBCEIHEBHOM JKM3HU U MTPO(PECCHOHATIBHOM e TEIIbHOCTH.

2 B pe3yabraTe H3y4YeHUs1 AUCHMILINHBI 00y4aKOLIUICS JOJIKEH:

Obnadams ClenyONUMA KOMIIETCHIIMSIMHA U WHIUKATOPAMHU UX TOCTH)KCHUS:

YK-7: VK-7.1,7.2,7.3,7.4

3Hamo:

- HAyYHO-TIPAKTUIECKHNE OCHOBBI (PH3NUYECKOMN KYJIBTYPHI U 3JOPOBOTO 00pa3a KU3HH;

- BJIUSIHUE O3/JI0POBUTENBHBIX CUCTEM (DM3UYECKOTO BOCIMTAHMS HA YKPEIUICHUE 370POBBA,
podUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI U BPEIHBIX TPHUBBIUEK;

- c110coObl KOHTPOJIS ¥ OLEHKU (PU3UYECKOTO pa3BUTUS U (PU3HUECKOM MOArOTOBIEHHOCTH;

- MpaBUjia U CHOCOOBI IUIAHUPOBAHUS HMHIMBUIYATbHBIX 3aHATHI pa3iUMyHOM IeneBOn
HaIlpaBJICHHOCTH;

- UCTOpHIO (U3NYECKON KYyIbTYpbl W CHOpPTa, MPEACTABIEHUE O 3HAYMMBIX CIOPTHUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MHUPOBOIO YPOBHS, BaKHEUIIINE JTOCTHKEHUS B 001acTh
CHOpTA;

- cnoptuBHbIe Tpaauuuu PXTY um. J[.1. MenaeneeBa, MOMHUTH O MOJIBUTaX CIIOPTCMEHOB B
ronsl Benukoit oreuecTtBeHHO BOHMHEL 1941-1945 T

Ymemo:

- MOJICP)KUBATh JOJDKHBIM YpOBEHb (U3MYECKOW MMOATOTOBICHHOCTH IJisi 00OecredeHus
MOJIHOIICHHON COLMaIbHON U MPO(EeCCUOHANBHOMN IeATEIbHOCTH;

- HCTIOJIb30BaTh ~ OCHOBBI  (DM3MUECKON  KyJAbTYphl  JUIS ~ OCO3HAHHOTO  BBIOOpaA
310pOBbeCOEpEeraronx TEXHOJOTUH C Y4eTOM BHEIIHWX W BHYTPEHHHX YCJIOBHH peanu3alnuu
npodeccuoHaNbHOM 1A TENbHOCTH;

- CAaMOCTOSITENILHO 3aHUMAThCA (PU3MUECKON KYIbTYpPOU U COPTOM;

- OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHM3Ma M COONIO/aTh IpaBuia
TUTHEHBI U TEXHUKH 0€30TIaCHOCTH.

Braoemo:

- CpeAICTBaMH U METOJIaMU YKPETUICHHUS 3/I0POBbsI, (PU3MUECKOTO CAaMOCOBEPIIEHCTBOBAHMUS;

- IOJDKHBIM YpOBHEM (DU3UYECKOW MOATOTOBICHHOCTH, JUIsI 00ECIeYeHMs TOTHOIEHHOU
COIMANIFHOM U TTPO(HEeCCUOHATFHOM JesITEeNLHOCTH.

3 KpaTkoe cogep:kaHue AUCHUNIHHBI
Pasoen 1. Ilpeamer @usnueckas kynprypa u cropt. Uctopust PKuC
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1.1. IPEAMET ®U3NYECKAS KYJIbTYPA U CIIOPT. 3amaun u MeCTO ITUCHUILIMHBI B
MOATOTOBKE OakanmaBpa. Opranuzaiys yaeOHOro mpolecca B paMKax JCHCTBYIOMIEH PEHTHHIOBOMA
cucremMbl. TpebGoBaHMS K 3a4eTy.

1.2. UCTOPHUS CITOPTA. Ilpoucxoxaenue ¢(U3MUECKUX YIPaKHEHUH H  UTp.
HpeBuue onumnuaapl. Onumnuiickoe apmwkeHne. CriopTuBHbIC 00IIeCTBa: UCTOPHUS (PU3KYIBTYPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX Opranu3anuid. CriopTcMeHsbI B rojibl Benkoi 0Te4eCTBEHHOM BOMHBI.

Pasoen 2. OcHOBBI 310pOBOTO 00pa3a KU3HU

2.1. BPAYEBHBII KOHTPOJIb W CAMOKOHTPOJIb HA 3AHSTUIX
®U3NYECKOU KYJIbTYPOI 1 CIIOPTOM.

BpaueOnbiii KOHTpoJIb W BpaueOHOE OCBHUIETEIbCTBOBaHME. [lemarormyeckuit
KOHTpPOJIb. CaMOKOHTPOJIb: €T0 OCHOBHBIE METO/IbI, T0OKA3ATEIH, KpUTEPUU U olleHKHU . [IpodunakTrka
CHOPTUBHOTO TpaBMaTu3Ma. OCHOBHbBIE BUIbI TPaBM Y pa3HbIX crnennanu3anuil. OkazaHue nepBoi
MTOMOIIY JIJIS1 CTY/IEHTOB BY30B XUMHUKO-TE€XHOJIOTMYECKOTO TPOdUIIsL.

2.2. TUrMEHUYECKOE OBECIIEYEHME 3AHATUM  O3J0POBUTEJILHOM
OUBNYECKOU KYJIbTYPOM. I'uruena hpu3n4eckoro BOCIUTAHNS U CHOPTA. PeskuM nutanus npu
3aHATUSX (PU3NUECKOH KyabTypoil u coptoM. ConmanbHas rurueHa. ConuanbHO-0NIacHbIE 00JIE3HU
1 Mepbl NPOPUITAKTUKH.

Pasoen 3. buonorudeckre 0CHOBBI (U3NYECKOM KYIBTYPHI U CIIOPTa

3.1. BUOJIOTMYECKUE OCHOBBI ®U3NYECKOM KYJIbTYPBI M CITOPTA. Opranusm
YyelloBeKa KaK eIuHas caMmopa3BHBaromascs Ouonormyeckass cucrema. dusmueckoe pa3BUTHE
yenoBeKa. JlBurartenpbHas AaxkTHUBHOCTh M €€ BJMSHHE Ha YCTOMYMBOCTb, W aJlalTallHOHHBIE
BO3MOXHOCTH YeJIOBEKa K YMCTBEHHBIM U (PU3UUECKUM HArpy3Kam IpU pa3iINuHbIX BO3JEHCTBUSX
BHEIIHEW CpPEIbI.

3.2. OBPA3 XW3HM M EI0 OTPAXEHUE B ITPO®ECCHUOHAJILHOM
JNEATEJIBHOCTHU. 3pmopoBbe uYenoBeKa KaK IIEHHOCTh. 3IO0pPOBBIM 00pa3 KHU3HHM M €ro
coctapisone. Poib ¥ BO3MOXHOCTH (U3WYECKOM KYJAbTYphl B OO0ECIEUEHUH 310POBBSL.
ConumanbHbIil XapakTep MOCIEACTBUMN JUIsl 30pOBbS OT YHOTpeOJNeHUsI HAPKOTUUYECKUX CPEACTB U
npyrux ncuxoakTuBHbIX BemlecTB ([IAB), momuHra v nuieBbiX J0OaBOK B CIOpPTE, AJIKOTOJS U
TabakoKypeHus. JIOMUHT KaKk MCKYCCTBEHHOE IMOBBINIEHHE (PU3MUECKO paboTOCTIOCOOHOCTH U €ro
OTPULIATEIIbHBIE TIOCIEACTBUA.

Pasoen 4. llpodeccruonanbHo-puKiIagHas Guznyeckas KyabTypa U CIOpT

4.1. OBLIAA OUSNYECKASA U CIIOPTUBHAA ITOAI'OTOBKA CTYIEHTOB B
OBPA30OBATEJIbHOM IIPOLIECCE. Meroauyeckue NPUHIUIBI (U3UIECKOTO BOCIHUTAHUSI.
OcHOoBbl W 9Tambl OOy4YeHHsS [BIKEHUsSM. Pa3Butue ¢usnueckux kadectB. DopMupoBaHue
TICUXUYECKUX KAa4ecTB B Ipolecce ¢puznueckoro Bocnutanusa. CrnoptuBHas noarotoska. CTpykTypa
MOJATrOTOBJIEHHOCTH CIOPTCMEHA. MacCOBBIN CIIOPT U CHIOPT BBICIINX IOCTHKEHUH, UX LEJIH U 331a4U.
CriopTUBHBIE COPEBHOBAHUS KaK CPEJICTBO M METOJ] O0IIel U crieluanbHON (PU3NYECKON MOATOTOBKU
CTYJIEHTOB.

4.2. OUNYECKAS KVJIBTYPA U CIHOPT B IPO®ECCHUOHAJIIBLHOU
JNESATEJIbBHOCTU BAKAJIABPA. Jluuynas u  conuaabHO-dKOHOMHYECKass  HEOOXOJIUMOCTh
NCUX0(pHU3MUECKOM MOArOTOBKHU YesnoBeka K Tpyay. Mecto ITIIPII B cucteme noaroToBku Oyayiiero
cneuuanucra. [IponsBoacTBeHHas ¢pu3nueckas KyJabTypa U cropT. [Ipon3BoacTBeHHAss TUMHACTHKA.
Ocob6enHoctu BbIOOpa (hOpM, METOZIOB M CPEIACTB (PU3MUECKON KyJbTYphI U CIOpTa B pabouee U
cBoOOJIHOE BpeMmst crienuanuctoB. IlpodunakTika npodeccuoHaabHbIX 3a00J€BaHUN CpeICTBAMU
¢u3nyeckoil KynbTypsl M cnopTa. JlOTMOJHUTENbHBIE CpeICTBA MOBBIMICHUS OOWEeH U
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npodeccruoHabHON  paboTocmocoOHOCTH.  BrusHue  MHIUBUIYAIBHBIX  OCOOCHHOCTEH U
CaMOCTOSITEJIbHBIX 3aHATUH (PU3UUECKON KyJIbTYPOH U CIOPTOM Ha OPraHU3M.

4 O0beM yueOHOM TMCUMILINHBI

Cemectp
Bcero
Buner yae6HOM paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
9, q, q.
OO0mast TpyI0eMKOCTh JUCIUTIINHBI TI0 Y4eOHOMY 5 7 1 36 1 36
TUTaHy
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2 72 1 36 1 36
Jlexuunu (Jlek) 0,2 8 0,1 4 0,1 4
[MpakTuaeckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3auer 3auer
Beero Cemectp
. 1 cemectp | 4 cemectp
Bupr yue6HOM paboThI A
3E | Actpu. | 3E | Actpu. | 3E fITp'
OO6mast TpyI0€MKOCTh TUCIHUIUIMHBI TI0 Y4€OHOMY 5 54 1 97 1 97
IUIaHY
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 2 54 1 27 1 27
Jlexuunu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausatus (I113) 1,8 48 0,9 24 0,9 24
Buja nTOroBoro KOHTpoOJIs: 3auer 3auer

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«JJIeKTUBHbIE JUCUMUILIMHBI 0 (PU3UYECKOIl KYJIbType U CIOPTY»

1 Heas qucuumiInHbl — GOpMHUPOBaHUE PU3MUECKON KYIbTYPhI JIMYHOCTH U CIIOCOOHOCTH
HaIpaBJIEHHOTO MCIOJIb30BaHUs pa3HOOOPA3HbIX CPEACTB (GU3MUECKON KYIbTYpHI M CTIOPTa, TypHU3Ma
JUISI COXpAHEHUSI M YKPEIUICHUS 3I0POBbs, MCUXO(PU3MUECKONW MOJATOTOBKM W CaMOIOATOTOBKU K
Oynymiei mpoeCCHOHAIBHON JIEATEIbHOCTH, MOTYYCHUH HAaBbIKA B OJJHOM W3 BBHIOPAHHBIX BHUOB
criopTa.

2 B pe3yabTaTe M3y4eHUs1 JMCUUILUINHBI 00y4arOIMICH JOJIKeH:

Obaadams clenyOIMUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

YK-7-VK-7.1,72,73,7.4

3name:

- HAYYHO-TIPAKTUYECKUE OCHOBBI (PU3NUECKON KyIbTYPHI U 3I0POBOTO 00pa3a *KU3HU;

- BIUSHHUE O3/I0POBUTENBHBIX CUCTEM (DU3MUECKOrO BOCIUTAHMS HA YKPEIUIEHHE 37J0POBbS,
npoQuIaKTUKY MPodEeCCHOHATBHBIX 3a00I€BaHU U BPEIHBIX MTPUBBIYEK;

- CTIOCOOBI KOHTPOJIS M OIIEHKU (PU3UYECKOTO Pa3BUTUA U (PU3MUECKOM MOATOTOBIECHHOCTH;

- TpaBWia ¥ CHOCOOBI TUIAHWPOBAHUSA WHIUBUAYAIBHBIX 3aHATHH pa3IUYHON LelIeBOU
HaIpaBJIEHHOCTH;

- cioptuBHbIe Tpaguunu MXTU-PXTY nm. JI.U. Menneneesa.

Ymems:

- MOJICP’)KUBATh JIOJDKHBIA YpOBEHb (DU3MUECKON MOJATOTOBICHHOCTH HJisl oOecredeHus
MIOJIHOIICHHOM COLMATbHON U MPOPECCHOHANTBHOMN IeATEIHHOCTH;
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- UCTIONIB30BaTh ~ OCHOBBI  (PM3MYECKOW  KyJIbTYpbl  JUIi ~ OCO3HAaHHOTO  BbIOOpa
3I0pPOBBbECOEPETAIONINX TEXHOJIOTUH C Y4eTOM BHEIIHMX W BHYTPEHHHMX YCIOBHH peaau3anuu
npodecCHOHAIBHON IeATETHHOCTH;

- CaMOCTOSITEIBHO 3aHUMAThCS (PU3UUECKON KYIBTYPOIl M CLIOPTOM;

- OCYUIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJroaTh IpaBuUiia
TUTHEHB] U TEXHUKH 0€3011aCHOCTH;

- BBINIOJIHATh MHIMBUAYAJIbHO NOJOOpaHHBIE KOMIUIEKCHI IO (DU3MUYECKOW KyJabType |
Pa3IMYHbIM BUAAM CIIOPTA;

- OCYIIECTBIISITh TBOPYECKOE COTPYTHIUUECTBO B KOJUIGKTUBHBIX (PopMax 3aHIATUH (HU3NIECKOI
KYJIbTYpOH U CIIOPTOM;

- BBINIOJIHATH [IPUEMBI 3AIIUTHI U CaMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHHUS 3/10pOBbs, GU3NUECKOTO CAMOCOBEPIIEHCTBOBAHMSI;

- JIOJDKHBIM YpOBHEM (DU3HYECKON TMOArOTOBICHHOCTH, Il OOecreueHus MOTHOIICHHON
COLIMANIHON U NTPO(EeCCUOHATILHOM JeSITENbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMH HaBbIKAMH B OJIHOM U3 BUJIOB CIIOPTA;

- UCTIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS M YMEHUS B NPAKTUYECKON JEATEIBHOCTH U
MOBCEAHEBHOM KU3HU

3 Kparkoe coaepxxanue JTUCUMILIHHbI

Paszoen 1. OCHOBBI MOCTPOEHUS O3J0OPOBUTEIBLHON TPEHUPOBKHU. TeEOpEeTHUECKO-METOINYECKHE
OCHOBBI (PM3UYECKOH KYIbTYpHI U criopTa. CoziepikaTeabHbIE OCHOBBI 03/I0POBUTEIILHON (hU3HUECKOM
KynbTypbl U criopTa. OCHOBHBIE HANPABJICHUS: 03I0POBUTEIHHO-PEKPEATUBHOE, 0370POBUTEILHO-
peabuIuTaliOHHOE, CHOPTUBHO-pEabUINTALIMOHHOE, TUTHEHUYECKOE. [loBbIIEHNE
(YHKIIMOHATLHOTO  COCTOSIHHS OpraHm3mMa U (U3UYECKOW TOoAroToBIeHHOCTH.  CrmocoObl
periiaMeHTaluu Harpysku: @u3KyJbTypHO-030POBUTENBHBIE METOAUKA U cUCTEMbL. OCHOBHBIE
$ha3pl  0370pPOBUTEIBHOM  TpPeHHPOBKH. OIlleHKa COCTOSHHMSI  3JI0pOBbSI W (DU3MUECKOU
MOATOTOBJICHHOCTH 3aHUMAIOIINXCS (PU3UUECKON KYAbTypoil U cioproM. DyHKIIHMOHATIbHBIE TPOObI
(UCC, A, )KXEJI u T.11.).

Paszoen 2. ]lBuratenbHbple BO3MOXKHOCTH YEJIOBEKAa — BOCMUTAaHUE (DU3UYECKUX KauecTB.
BO®CK ITO. Meroauka opranu3auud U npoBefeHuss BuaoB ucnbiTanui ['TO. Cucrema
B3aUMO/JICHCTBUSL B cdepe Pu3mdeckoil KyiabTypbl U crnopta. Bocnuranue (u3nuecKkux KadyecTs,
oOyuaroniuxcs (0TAeIbHbIE KaYeCTBEHHbIE CTOPOHBI IBUTATEIbHBIX BO3MOXKHOCTEH YEJIOBEKA).

Pazden 3. Metonuka opraHu3allii MU MPOBEICHHUS CHOPTHUBHBIX COPEBHOBAHWM U
(GU3KYIbTYPHO-MACCOBBIX ~ MEpONPUATUH. XapaKTepUCTHKAa CIOPTUBHBIX COPEBHOBAHUH U
(GU3KYIBTYpHO-MAaCCOBBIX ~ Meporpusituil. CHOpPTHBHBIE COPEBHOBaHUS, MPOBOAUMBIE IO
oOLIeNpUHATHIM TpaBuwiaM. EAWHBIN KaneHJapHbIl miaH (U3KYJIBTYPHBIX U CIOPTUBHBIX
MeponpusaTuii). OpraHuzaiys CIOPTUBHBIX Meponpuatuid. Onumnuiickas xaptusa. denepanbHbie
(cmenmnanbpHBIe, HAIMOHANbHBIE) 3aKOHBI cropre. Kraccudukanus CHOPTUBHBIX COPEBHOBAHMIA.
HpascTtBennsie oTHomeHus B cniopre. Fair Play («HecTHas urpay) — kak OCHOBa STUYHOTO MTOBEJCHHUS
B cnopte. Koaekc cnopruBHoi sTuku. Ilpodunaktuka Hapymenuii cnopTuBHOU 3Tuku. BAJIA.
Konexc BAJIA. MexnyHapoaHast KOHBEHIIUS 0 O0pb0e C TIOMMHTOM B CIIOPTE.

4 O0bemM yueOHOM TMCHMIINHBI

B Cemectp
Bun yuebHoi#t paboThl aKageM. 1 2 3 4
yacax
OOmras pr,[[oeMKOCTBH,S[IIZ(I:{I_}I]I/IHJII/IHBI 1o yueOGHOMY 398 56 92 90 90
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KonrakTHasi paboTa — ayITMTOPHbIE 3aHATHUS 192 32 64 64 32
[Ipaktuueckue 3ausarus (113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonraktHas camocrositenbHas padboTa 0,8 0,2 0,2 0,2 0,2
CaMOCTOATENbHOE U3YUEHUE Pa3/IE0B IUCHUIIIUHBI 135,2 238 | 278 | 258 | 57,8
Bua uToroBoro KOHTpoJIs: 3ayeT | 3a4eT | 3a4eT | 3ayeT
B actp. Cemectp

Bun yaeOHoli paboThI 1 2 3 4

qacax

OOmas TpyA0eMKOCTh AUCHMIIIMHBI 10 YYEOHOMY IUIaHY | 246 42 69 | 675 | 67,5

KonTakTHasi paboTa — ayAUTOPHBIE 3aHATHSI 144 24 48 48 24

[Ipaktuueckue 3ausarus (I113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 | 435
KonTakTHas camocTosiTensHast pabora 0,6 0,15 | 0,15 | 0,15 | 0,15

CamMocTosATEeTbHOE U3YUEHUE Pa3IeIOB UCITUTIIMHBI 101,4 | 17,85 20,85 | 19,35 | 43,35

Buja urorosoro KOHTPOJIsA: 3a4€CT | 3a4CT | 3a4€CT | 3a4CT

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHBI
«OcHOBBI HHPOPMAIMOHHBIX TEXHOJIOTHI1»

1. He.ﬂb AUCHUIIJIMHBI — O3HAKOMIJICHHUE CTYACHTOB C TCOPECTUUCCKUMU, IMPAKTUICCKUMU U
MECTOAOJIOTHYCCKUMHU OCHOBaMH COBPEMCHHBIX I/IH(bOpMaI_[I/IOHHBIX cucreM. B paMKax H3Yy4YCHUIA
JUCHUILIMHBI Y CTYACHTOB (bOpMI/IpyTOTCH TECOPETUYCCKHUEC 3HAHWA W IIPAKTUYCCKHUE HaBBIKK I10
HHCTPYMCHTAJIIBHBIM CPEACTBaAM IIPOrpaMMHOI0 obecreyeHus.. CTy,I[eHTBI HN3Yy4arOoT Ha IIPAKTHKE
BHUbBI I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHIA.

332[3'—1]/1 AUCHMUIIJIMHBI — an06peTeHHe CTYACHTAaMH IIPOYHBIX TCOPETHUUYCCKUX 3HAHUH H
MPAKTUYICCKUX HABBIKOB B oOnactu I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHH.

2. B pe3yabTare udydeHus JUCHUIIMHBI 00YYAIOMIUICH 10JI2KEeH:

Obnadamye cleAyOIUMU KOMIIETEHIIMSAMU U UHIMKATOPAMU UX TOCTH)KEHUS:
OIIK-3.1; OIIK-3.3; OIIK-3.5; OIIK-3.7

B pe3ynbraTe 0CBOGHUS AUCLMIIIMHBI CTYJEHT JOJDKEH:

3namo:

— polLlecChl, METOJbl  TOMCKa, cOOopa, XpaHeHHs, OOpabOTKH, MpeICTaBICHHUS,
pacripocTpaHeHus: WHGOpMalMd M CHOCOOBI OCYIIECTBICHHUS TaKUX IPOLIECCOB U METOJOB
(uH(OpPMaITMOHHBIE TEXHOJIOTHN)

— COBPEMEHHbIE HHCTPYMEHTAJbHbIE CpElbl, MPOrPaMMHO-TEXHUYECKUE MIaTGOpPMBI U
IIPOrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTE€UYECTBEHHOTO MTPOU3BO/ICTBA, UCIIOIb3yeMbIe ISl PELICHUS
3a7a4 NpoecCuOHAIbHOM IeSTETbHOCTH, U IIPUHIIMITBI UX PaOOTBHI.

Ymemo:
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— BBIOMpaTh M HCIIOJB30BaTh COBPEMEHHbIC HH(GOPMAIMOHHO-KOMMYHUKAIMOHHBIE H
UHTEJUIEKTYaJbHbIE  TEXHOJIOIMH, HMHCTPYMEHTAJIbHBIE  CpPEAbl, IMPOrPAMMHO-TEXHUYECKHUE
1aT(OPMBbI M TIPOTPAMMHBIE CPEJCTBA, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOJICTBA, ISl PELICHUS
3a/1a4 MpoeCcCHOHATBHOM IeSATEITPHOCTH

— aHAJM3UPOBATh MPOQPECCHOHANBHBIC 3a7a4l, BBIOMPATh U UCHOJb30BaTh noaxomsmue UT-
TEXHOJIOTUH.

Braoemy:

— HaBBIKaMU paboTHI C JeKamumMu B ocHoBe U T-pemennii JanHpIMu

— HaBBIKAMH  TNPUMEHEHHSI  COBPEMEHHBIX  HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX |
MHTEJJIEKTYaJIbHBIX TEXHOJOTUH, WHCTPYMEHTAJIbHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOIO
MIPOU3BOJICTBA, VIS PELICHHUS 3a1a4 MPO(PEeCCHOHATBHON NesITETHHOCTH.

3. Kpartkoe cofep:kaHue JUCHUTLIHHBI

Paspnen 1. Beegenne B HHpopManMOHHbIE TEXHOJIOTHH.

1.1. CtpykTypa ONepalMOHHbIX CUCTEM, MAKeThl MPUKIAAHBIX mporpamm, Microsoft Office.
Knaccuduxkarus nporpamMmmubix cpeactB. CuCTEMHOE U MPUKIIaTHOE TporpammHoe obecrieuenue [1K.
00630p omeparmonHbix cucteM (OC). Ilpunnumsr co3manust u cocraB OC: siapo, uHTEpeEiic,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, wmonynpsbIil npuHImn moctpoeHus. Cpena
WINDOWS: oxHa, uX 351eMeHTHI, paboTa B MHOTOOKOHHOM pPEXXHUME.

1.2. TekcroBbrii penakrop WORD, pemakTopsl MareMaTHUYECKUX M XUMHYECKUX (HOpMYyIL.
Bo3moxxHOCTH CO37aHusl 3JeKTpOHHBIX mpe3eHtarmii (Power point). Co3maHue JTOKYMEHTOB
pa3nmuuHbIX (popM (CTaHTAPTHBIX W HecTaHAApTHHIX). Co3JaHME W PEJaKTHPOBAHHWE TEKCTOBBIX
JOKYMEHTOB C MaTeMaTHIECKUMHU H XUMUIECKUMHU (POPMYIIaMHU.

1.3. Tabmuunsrii nmporeccop EXCEL: o630p, Tumbl W aapecanus siaeek, GopMar sueek,
BCTpoeHHbIe GyHKINH, hopmaTrpoBanue Tadmui. EXCEL: Bo3aMoxHOCTH TaGMMYHOTO peaaKTopa u
HCIOJIb30BAHKE €T0 Ul pelieHusi HHPOPMaIlMOHHBIX U MHKEeHEpHBIX 3aaa4. [loctpoenue rpadukos
U AUarpaMmm.

1.4. EXCEL. Oneparuu ¢ maccuBaMu. PazpaboTka v peanu3anys MpoCTEHIIINX allTOPUTMOB C
WCIIOJIb30BAHUEM BO3MOXKHOCTEH penakTtopa (HaXOXJIECHHE MaKCHUMAJIBHOTO (MHUHHUMAIbHOTO)
AJIEMEHTa BEKTOPA U MAaTPUIIbl, HAX0K/IEHUE CYMMBbI 3JIEMEHTOB BEKTOPA U MAaTPUIIbl, BEIYHUCICHHE
MaTPUYHBIX BbIpaXEHUIT). PellleHne BRIYUCIUTEIBHBIX 3a/1a4 ¢ UCIOJIb30BaHueM Tabmiuil. Pemenue
CJIAY c ucrnonp30BaHreM 0OpaTHOW MaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u quarpamm. Pacuet pyHKIIMOHAIBHBIX 3aBUCUMOCTEH U
MOCTPOCHUE TpadUUYeCKUX H300pakeHUW C HMCHojb3oBaHUEeM cTaHAapTHhIX (GyHkuuii EXCEL wu
Mactepa ¢pyakiuil. [loctpoenue noBepxHocTel ¢ UCTOIb30BaHHEM MacTepa aquarpamm. [loctpoenue
JIMHUW TPEHJA.

Pa3nen 2. ANroput™Mbl H OCHOBBI MporpaMmMupoBaHus Ha si3bike MATLAB.

2.1. AnropuT™msl, TUIBL anropuT™MOB. [loHsATHE anropuTMa u ero cBoiictBa. CriocoObl 3aITUCH
IrOpUTMOB. MOAYIBHBIN NPUHIUIT TOCTPOCHUS AITOPUTMOB | nporpamm. [lakeT koMmblOTepHON
marematnkd MATLAB. XapakTepucTHKU  S3bIKOB  MPOTPAMMHPOBAHHS. ODBOJIONHS U
KIacCU(pUKausl S3bIKOB IPOTPaMMHUpPOBaHUs, HMMIIEPATUBHBIC, (PYHKIHMOHAIbHBIE, JOTHYECKHE,
O00BEKTHO-OPUEHTHPOBAHHbBIE, WX  KOMOMHauuu. [loHATHS  TpaHCHAUMM,  KOMIMJISALMH,
UHTEpOpETallMM, MX pa3iuyus. SI3bIKM HPOTrpaMMHUPOBAaHMS BBICOKOTO YpoBHS. CTpyKTypHOE
nporpaMMHUpoBaHue, ero ocodeHHocTH. O030p MaKeTOB KOMIBIOTEpHOW Martemarnku — Matlab,
Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHblE CTPYKTYpbl M  HPUHUUIBI  CTPYKTYpHOTO
POrpaMMHUpPOBAHUS, WIUIIOCTpalysi. ba3oBble alropuTMHUYECKHE KOHCTPYKIMH (ClleZ0OBaHUE,
BETBJICHUE, MOBTOpEHHE), UX peanu3anuu. OnepaTtopsl s3bika nporpammupoBanus MATLAB.
OcHoBubie pematenn (Solvers) MATLAB s peanu3anuy  BBIYMCIHTENBHBIX  aJTOPUTMOB.
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bubnmoreka crannaptHeiX GyHKIUH size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp,
log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB GyHKIMH OJHON U IBYX NEPEMEHHbIX. Mcnons30Banue QyHKINMA
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmieHue rpadhuKoB(3aroJ0BKH,
MIOJIITUCH IO OCSIM U TIp. ).

2.4. Omnepan HaJ MacCHBaMHU: BEKTOpaMU M MaTpHUIlAMU - CJIOXKEHUE, YMHOXCHUE,
TpPaHCIIOHUPOBaHKE, oOpamieHue (inv), BEIYUCICHHE HOPMBI (norm), panra (rank) u ompenenuTens
MaTpuisl (det ). AITOPUTMBI HAXOXKACHUS MaKCUMAaJIbHOTO, MUHUMAJIBHOTO JIEMEHTa B MAacCHBE,
aJITOPUTMBI COPTUPOBKY M MX peanu3anus (Hanpumep, Selection Sort).

Paznen 3. UYmciaennnle Meronbl. Peanu3zanus mnpocreHuxX ajJropuTrMoB B cpejae
MATLAB.

3.1. UncneHnHble METO/Ibl, XapaKTEPUCTUKA U UX OCOOEHHOCTH, MMOHATHE CXOIUMOCTH METO/1A.
DneMeHTHl TEOPUU MOTPELIHOCTEN, KilacCu(UKalus NOrpeuIHocTel, a0COM0THAS U OTHOCUTENbHAs
MOTPEIIHOCTh, HOHATHE (PYHKIIMU HOPMBI. BBeieHne B CTaTUCTUKY. AJITOPUTMBI JUIsl CTATUCTUYECKOM
o0paboTkn uHGOpMaKUK (BBIUKUCICHHE TOYEYHBIX U HHTEPBAJIBHBIX OIIEHOK pEe3yJIbTaTOB
u3MepsieMoit BeauuuHbl), ux peanuzanuu B [IKM MATLAB. Hcnons3oBanue GyHKImi mMin, max,
median, var, polyfit, polyval.

3.2. Ipubmmwxkenue ¢ynknuil. MuTepnonsuus mHorowieHamu. KycouyHass uMHTepHOISIUS
(crutaitn). Onenka norpenraoctu. @ynkimu MATLAB mist padotst ¢ MHOTOwIeHamu polyld, polyval,
polyfit, polyder, polyint.

3.3. BbluncieHne OIpEAENIEHHbIX WHTETPAJIOB, AJITOPUTMBI METOJOB IPAMOYTOJIbHUKOB,
Tpaneuuii U CHMIICOHA, OLIEHKa MOTPEIIHOCTH METOJOB. Peann3anus aaropuTMOB YHUCIEHHBIX
METO/I0OB BBIYMCIIEHHS olnpeeNeHHbIX uHTerpanoB B cpeae MATLAB, npuMmenenne crangapTHBIX
byukui trapz, quad, integral

3.4. UccnenoBanue GyHKIMH OJHOM nepeMenHoit. Pemenne Henunaelinoro ypasuenus f(x)=0.
Otnenenne KOpHEH. ANTOPUTMBI YTOUYHEHHsI KOpHs (METOJ TOJOBHHHOTO JnejeHusi, HpioToHa,
npocToii uteparuu). CpaBHUTEIBHBIC XapaKTepUCTUKHU. Peanu3anus anroputmoB B cpene MATLAB
1o OJIOK- CXeMaM M C UCTOJIb30BaHUEM peliareneit roots, fzero.

3.5. MUccnenoBanme ¢GyHKIMM onHOM mnepemeHHoW. [lomck skctpemyma  (QyHKIUH
BoruncnuTenbHble aNrOPUTMBI HAaXOXACHUS JIOKAIbHBIX M TJIOOAIbHBIX SKCTPEMYMOB (METO]
JIeNIeHUsl OTpe3Ka IOIoJiaM, METOJ 30JI0TOTO CEUYeHUs), MX pealu3alud Mo OJI0OK- CXeMaM U C
ucnoap3oBanueM pemarens fminbnd B cpene MATLAB.

Pa3znen 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMIbplOTEpHBIE CETH: TOIMOJOTHH CETEH, MX XapaKTEPUCTUKHU. TOIMOJOTHM CETEeW:
3Be3JHasl, WIMHHAS, KoJbleBas. CeTu 3aKkpbhITOrO THUIMA: JIOKAaJbHBbIE U pACIpENeiICHHbIC CETH,
KopropaTuBHble ceTu. IIporpammHo-TexHuueckoe oOecmedeHue: aapecanus, OIepaluoHHas
CUCTeMa, aJanTepbl, ApaiBepbl, MPOTOKONBI (OCOOBIC S3bIKM, Ha KOTOPBHIX OOMEHHBAIOTCA
uHbopManueii KOMIbIOTEPHI B ceTH, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnobGamsuble cetn pasiamudoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxuoctu cetu Untepuer, Cuctema tenekoHdepeHunid. nexkTpoHHas noyta. Jocryn
K uH(popMannOHHBIM pecypcaMm. 3ammra uHbopmanuu. [loHsTHE 0E30MAaCHOCTH KOMIIBIOTEPHOM
nH(pOPMAIIUU: HAJIEKHOCTh KOMITBIOTEpPA, COXPAHHOCTh JAHHBIX, 3aIIUTa OT BHECEHUS M3MEHEHMI
HEYNOJHOMOYEHHBbIMH S50 JINIIAMH, COXpaHEHHUE TallHbl IEPEMUCKU B 3JIEKTPOHHOU CETU AJITOPUTMBI
3alUThl UH(pOPMAIMKU: METOMABI 3allUThl, KOMIBIOTEpHbIE BUPYCHI U O00phOa ¢ HUMU. MeTombl
peanu3anuu 3amuThl HHGOPMAIIUU: TPOTPaMMHBIE, allllapaTHbIe, OPraHU3AIIMOHHBIE.

4.3. Undopmanmonneie cuctembl. CHCTeMbl yrpaBieHHs OaHKamMu M 0a3aMH JaHHBIX.
Penstmonnas monens gaHHbiX. CTpyKTypa 3amucd, METOHbl JocTyna K uHdopmaruu. OOMeH
naHHeMH ¢ ApyruMu npuioxkeHusMu WINDOWS: TekcToBBIMU pelakTopaMy U 3JIEKTPOHHBIMU
TabIUIAMU.
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4.4. Pensumonnas Oa3a manaeix ACCESS. I'maBHOe OKHO, MEHIO KOMAaHJ, IaHEb
I/IHCprMeHTOB. CO3I[aHI/Ie nu OTKpBITI/Ie 633131 JAHHBIX. BBOI[ nu peI[aKTI/IpOBaHI/IC JAHHBIX B pe)KI/IMe
TaOJIMIBI W peXHMe KOHCTpykTopa. dopMupoBaHHE 3ampocoB. 3ampochl HPOCThIE U
MHOTOTa0MUYHbIE, 3anpochl ¢ ycinoBusaMu. Cosnanue oTueToB M (Gopm. TexHonorus peanusanuu
npocteiimux 3aaau cpeacrsamu CYBJl ACCESS.

4. O0beM JUCHUILIMHBI M BU/bI y4eOHOH padoThl

Cemectp
Bun yaeOHOM paboThI I cemectp
3E Axap,.
9,
O0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,36 85
B TOM 4HcJie B (hopMe MPaKTHIECKON MOTOTOBKH 0,5 18
Jlexuuu (JI) 0,47 17
[Tpaktudeckue 3ausTus (I13) 0,94 34
B TOM 4HcJIe B (JOpME MPAKTHYECKON TIOJTOTOBKU 0,25 9
JlabopaTtopusie paboTs (JIP) 0,94 34
B TOM 4Hcie B (hopMe MPAKTHIECKON TIOJATOTOBKU 0,25 9
CamocrositesbHasi pa6ora (CP) 0,64 23
ITepepaboTka yaeOHOTO MaTepuaiia 0,06 2
[ToaroroBka K MPaKTUYECKUM 3aHSATHSIM 0,06 2
[ToaroroBka k 1abopaTopHBIM paboTam 0,06 2
[ToaroroBka K 3K3amMeHy 0,36 13
[ToaroroBka Kk IPOMEKYTOYHOMY KOHTPOJTIO 0,06 2
Jlpyrue BUIBI CaMOCTOSTEILHON pabOThI 0,06 2
Buabl KOHTpOJIs
JK3aMeH 1 36
KonTtakTHas camocTosTebHas paboTa 1 0,4
CaMOCTOSATETLHO U3YUYCHUE Pa3ICIOB JUCITUTUTHHBI 35,6
Bujx uTOroBoro KOHTpoJIsi: DK3aMeH
Cemectp
Bun yue6noit paboTbl I cemectp
3E Actp.
q,
O01masi TPy10€MKOCTh JUCHMIIIIHHBI 4 108
KonTakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 2,36 | 63,75
B TOM 4HCJIE€ B OpMe MPAKTUUECKON MOATOTOBKH 0,5 13,5
Jlexumm (JI) 0,47 | 12,75
[Tpaktueckue 3anstus (113) 0,94 25,5
B TOM 4HcJie B (hopMe MPaKTUYECKON OJATOTOBKU 0,25 6,75
JlaGopatopusie padotsl (JIP) 0,94 25,5
B TOM 4HcJie B (popMe MPaKTUYECKON MOJATOTOBKU 0,25 6,75
CamocrositesbHas padora (CP) 0,64 | 17,25
IlepepaboTka yuebHOTO MaTepuana 0,06 1,5
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[ToaroToBKa K MPaKTUYECKUM 3aHSATUSIM 0,06 1,5
[TonroroBka K 1a00paTOpHBIM paboTam 0,06 15
[ToaroTroBka K 3K3aMeHy 0,36 9,75
[ToaroToBKa K MPOMEKYTOYHOMY KOHTPOJIIO 0,06 1,5
Jlpyrue BHJIbI CAMOCTOSATENBHONW PabOTHI 0,06 1,5
Buabl KOHTPOJIsA ‘
JK3aMeH 1 27
KonTakTHas camocTositennpHas pabora 1 0,3
CaMOCTOSATENHEHO U3YUEHUE PA3JICIOB JUCITUTUIMHBI 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanus padoyeil NPorpaMMbl AN CHMUIIJIMHBI
«IIpoduibHoe nporpaMmMHoe odecnieyeHne ISl pelieHusi 3a1a4 nNpogecCHOHAIbLHOM
AeATeJIbHOCTH»

1. Heab AMCUMINVIMHBI — O3HAKOMJIEHHE CTYJEHTOB C TEOPETUYECKUMH, NMPAKTUUYECKUMU U
METO/I0JIOTMYECKUMU OCHOBAaMHU COBPEMEHHBIX MH(QOPMAIMOHHBIX cUCTeM. B pamkax uzyueHus
JTUCHMIUIMHBL Y CTYACHTOB (DOPMHPYIOTCSI TEOPETUYECKUE 3HAHUS W MPAKTHUUECKHE HABBIKU IO
MHCTPYMEHTAJIBHBIM CpEACTBaM IporpaMMHoro obecredeHusi. CTyAE€HThl HM3Yy4alOT Ha MpaKTUKE
BU/JIbI UH(OPMAIIMOHHBIX TEXHOJOTHH.

3apauM AUMCUMILVIMHBI — NPHOOpETEHUE CTYACHTAMM MPOYHBIX TEOPETUYECKUX 3HAHUH U
IIPAKTUYECKUX HABBIKOB B 00J1aCTH MH(YOPMALIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTaTe n3y4eHUs IMCHUTLIMHBI 00YyYAIOIUICS TOJIKEH:
OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7

B pe3ynbpTaTe oCBOCHUST AMCIMIUIMHBI CTYJACHT JHOJIKEH:

3namo:

— IpOLECChl, METOJbl  MoucKa, cOopa, XpaHeHUs, OOpabOTKH, MpeAcCTaBICHUS,
pacnpocTpaneHuss MHGOpPMAM U CHOCOOBI OCYIIECTBJICHHSI TaKUX I[POLIECCOB M METOJIOB
(mH(MOPMAITMOHHBIEC TEXHOJIOTHUH )

— COBPEMEHHbIE HMHCTPYMEHTAJIbHBIE CpEAbl, MNPOrpaMMHO-TEXHHYECKHE IUIaTGOpMBbI U
MIPOrpaMMHBIE CPEACTBA, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOCTBA, UCIIOJIb3YEMbIE ISl PEIICHUS
3a/1a4 npo¢ecCUOHANBHOMN 1eATeIbHOCTH, H MPUHIUIIBI UX PAOOTHL

Ymemy:

—BbIOMpaTh M UCHOJB30BaTh COBPEMEHHBbIE HH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIE U
UHTEJUJICKTYadbHbIE  TEXHOJOTHMH, WHCTPYMEHTAJIbHBIE  Cpelbl, MPOrPAMMHO-TEXHUYECKHE
mw1aTGOpMBbl U IPOrPAMMHBIE CPEACTBA, B TOM YHCIIE OTEUECTBEHHOTO MIPOU3BOJICTBA, JJISl PEIICHUS
3a/1a4 MpoQecCUOHANBHOMN IeATETHbHOCTH

— aHAJIM3UPOBATh MpodeccuoHaNbHbIe 3aa4i, BRIOUPATh M UCTIONIB30BaTh moaxosmiue UT-
TEXHOJIOTHH.

Braoemso:

— HaBBIKaMU paboTHI ¢ IeKanuMu B ocHoBe U T-peniennii JaHHbIMU

— HaBbIKAMU  TPUMEHEHHUS  COBPEMEHHBIX  HMH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX U
WHTEJUIEKTYaTbHBIX TEXHOJOTUH, WHCTPYMEHTAJIbHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOIO
MIPOU3BOJICTBA, 7S pelIeHHs 3a/1a4 MPOPECCHOHANBHOMN IeATeIHbHOCTH.
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3. Kparkoe cogep:kaHue 1uCHUILINHBI

Paznes 1. IIKM Python n oco6eHHOCTH ero peajin3anuu AJisl pelieHUsl pacYeTHBIX 32124
B XUMHM U XMMHYECKOH TE€XHOJIOTHH

1.1. OOBeKTHO-OpUEHTUPOBAHHBIH S3BIK TpOrpaMMupoBanus Python: 0630p. OcobenHocT u
CBOIicTBa 00BEKTHO-OpHEHTUpOoBaHHOTO TporpamMupoBanus (OOII). Co3ganue W MCMOIB30BaHUE
mactpuOytiuBa Anaconda. Wudpactpykrypsl Spyder, Jupiter, cTpykTypa s3bika. OCHOBHBIC
CTPYKTYpBl JaHHBIX (CIMCOK KOpPTEX, OOBEKThI) U ONepaluu Haja HUMH. ANroputMel. OCHOBHbIE
AITOPUTMUYECKHE KOHCTPYKIMH (CJIeZJOBaHUE, BETBICHUE, IMKJIBI) M UX peanu3anus B Python.

1.2. Beeaenue B mporpammupoBanue Ha si3bike Python. CtpykTypa mporpammel, OTCTYIIHI,
MOy M, orepaTopbl, GyHKUIUM (MMEHOBAaHHbIE W AHOHUMHBIE), ocoOeHHOcTU. CTaHIapTHBIE U
HecTaHAapTHBIE QyHKIUU s13b1ka Python (oOmero HazHaueHus, MaTeMaTHYeCcKie, 00paboTKa CTPOK,
BBO/I/BBIBO/I).

1.3. Pa3paboTka aJiropuTMOB, IPOrpaMMHpOBaHKE U OTJIajKa mporpamMm Ha Python (B cpene
Spyder). Ynpasistomue konctpykuuu if, for, while.

1.4 OG30p mpeaMeTHO-OPUEHTUPOBAHHOW OMONMOTEKH MOomyiell Python mis HaydyHBIX U
MHXEHEpHBbIX BblunciaeHu SciPy (Moxynu scipy W numpy, a Takke matplotlib), cpaBHeHHe c
MATLAB. OcHoBHast cTpykTypa JaHHBIX NumPy 11 BEKTOPHBIX U MAaTPUUHBIX BBIYUCICHHUH
ndarray. OcoOeHHOCTH BBINIOJIHEHUS IEHCTBUI HaJ MaTpULlaMU (CJI0KEHHE, BBIYUTAHNE, yMHOXKEHHE,
oOpaiienue) Ha s3bike Python. MHpopmanmonnsie MatpuuHble QyHKUIMU (HOpMa, OMpPEeNnTeNb,
panr). Meronel ndarray — T, copy, shape, size, ndim u ap., MHAEKCHUpOBaHHE, MATPUYHOE
npou3BeneHne W GyHKIUH Moayis numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

1.5 Tloctpoenue rpadukos Ha s3bike Python ¢ nconszoBanmem Moy matplotlib. @ yakimum
moyist matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka nmapaMeTpoB
Y aHHOTHUPOBaHHE rpauKoB.

Pazgen 2. Meroabl BBIYMCIUTEIbHONH MaTeMaTHKH. OCHOBHBIE ITallbl PellleHUs 32124
Ha DBM. Pemienue cucrem JIMHeHHbIX ajreopanyeckux ypasuenuii (CJIAY)

2.1. IlpsiMble U UTEPAlMOHHBIE YHUCJEHHBIE METOJMbl. DJIEMEHThl TEOPUHU MOTPEIIHOCTEM.
[Tonsatue wHOpMBL. (OCcOOEHHOCTH MAamMHHOW apudmeTuku (KpaTtkuii moBTOp). OCOOEHHOCTH
BBITNIOJIHEHUS IeMCTBUI HaJl MaTpuLlaMH (CII0OkKEHHE, BBIYMTAaHUE, YMHOXKEHHE, 00pallleHIe) Ha SI3bIKe
Python, nandopmarmonnsie MaTpuyHbie QyHKIMHM (HOpMa, ONIPEACIIUTENb, PaHT).

2.2. Pemenue cucrem quHelHbIX anreOpandeckux ypaBHenuit (CJIAY). [ToctanoBKa 3a1aum.
[Torpemnoct. Metoabl ¢ MCHOJIB30BaHMEM OOpPAaTHONW MAaTpHUIBI M METOJ IMPOCTBIX HUTEpaLUil.
Pemenne CJIAY Ha s3pike Python ¢ ucnonb3oBanmem momynedt numpy.linalg u scipy.linalg. u
¢dbynakuuii det, rank, inv, cond, norm, solve.

2.3. O030p wmeromoB pemenuss CJIAY. BeruncnurenbHas yYCTOMYHMBOCTB, CXOJUMOCTD
MeTOoJI0B. OOYCIOBIEHHOCTh CUCTEMBI JMHEHHBIX anredpanueckux ypaBHeHud (CJIAY) u uucio
00yCJIOBICHHOCTH.

Paznen 3. OOpaGorka pe3ynbTaToB HM3MepeHHsi OAHOW Beau4uHbl. Ilpubamxenmue
(pyHKIME MHOTOY/ICHAMH € OJHOW He3aBHCHMOM NepeMeHHOl. Pemmenne cucreM HeJIMHENHHBIX
ypaBHeHuii (CHY) ync/ieHHBIMM MeTOAAMU

3.1. OO6paboTka 5KCIIEPUMEHTAJIBHBIX JAaHHBIX. TOYEUHblE M MHTEPBAJIbHBIC OIICHKH.
@ynkiun Python. Onpenenenue kputepust CTbrofeHTa

3.2. [Ipubnmxenue pyHKIu. MeTo1bl HHTEPHOJSALMU 3aBUCUMOCTEH ¢ 0JTHON HE3aBUCUMOM
nepeMeHHo#. MHTepnoasroHHbIi MHOTOUNIeH Jlarpanika, peannzanus B Python.

3.3. IlpubGnmxenue GpyHkuuin. MeTo 1! annmpoKCUMAIMK 3aBUCUMOCTEHN € 0JTHOM He3aBUCUMOM
nepeMeHHol. Meroa HaumMenbimx ksajapatoB (MHK). HcnonbzoBanue ¢ynkuuit Python mms
anmpokcumaru 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.
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3.4.. AnropuT™MBl METOJIa IPOCTOW MUTepanuu U Metona HerotoHa - Padcona mis pemeHus
CHY. CkopocTh CXOIMMOCTH, OLIEHKHU MorpemHocTi. Peann3anus meronos B Python.

3.5. MeroanKka UCIONB30BaHUs pemiaTeneii B Moayse scipy.optimize, pyHkiuu root scalar,
root.

Paznen 4. Pemenue 3axay MHOTOMEPHOH ONTHMM3AIMM YMCJICHHBIMH MeETOJAMM.
AHaJu3 U peuieHue HupPepeHNAIbHBIX YPABHEHUH Y1 CIeHHBIMH MeTOAAMM

4.1. Knaccudukanus 3a1a4 1 METOA0B ONTUMU3AIMH. METO] TPalMeHTHOTO CITycKa. MeTo.
nepopMUpyeMOTo MHOTOTpaHHUKa. Peanmm3anus metonoB B Python.

4.2. Berpoennsie metonbsl SciPy. Beibop pematens B moayrne scipy.optimize Berpoenusie
meTo bl SciPy, pyHkmum minimize scalar, minimize.

4.3. AnropuTmbl METOJIOB pelieHus quddepeHnnanbHbIX ypaBHeHU. MeTo el Diinepa u ero
Moaudukanuu. Peanusanus metoioB B Python. Beibop pematens B Moayie scipy.integrate, GyHKIMH
solve_ivp, solve_bvp.

4. O0beM TUCHUILIMHBI U BH/bI Y4e0HOH padoThl

Cemectp
Bun yaebHoIi paboThI 2 cemectp
3E Axaj.
9,
OO0u1asi TPY10€eMKOCTb IV CIIUTIJIMHbI 2 72
KonTrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 1,42 51
B TOM 4HcJIe B (JOpME MPAKTHYECKON TIOJrOTOBKU 0,5 18
[Tpaktuueckue 3ansarus (113) 0,47 17
B TOM 4HCJI€ B JOpME MPAKTUUECKON MTOATOTOBKH 0,25 9
JlabopaTtopusie paboTs (JIP) 0,94 34
B TOM YHCJI€ B JOpME MPAKTUUECKON MTOATOTOBKH 0,25 9
CamocrositesbHas padora (CP) 0,58 21
[ToaroroBka K MPaKTUYECKUM 3aHATHUSIM 0,11 4
[Toarororka K 1abopaTopHBIM paboTam 0,25 9
[ToaroToBka K 3K3aMeHy - -
[ToaroroBka K IpOMEXyTOYHOMY KOHTPOJTIO 0,11 4
Jlpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,11 4
Bujx uTOroBoro KOHTpoJIs: 3auer
Cemectp
Bun yue6noit paboTbl 2 cemectp
3E Actp.
q.
OO0masi Tpy10eMKOCTb IV CHUILIMHbI 2 54
KonrakTHasi paboTa — ayMTOPHBIE 3aHATHS: 1,42 | 38,25
B TOM 4HcJie B (popMe MPaKTUYECKOH OJATOTOBKU 0,5 13,5
[Tpaktnueckue 3anstus (113) 0,47 | 12,75
B TOM 4HcJe B (popMe MPAKTUYECKON OJATOTOBKU 0,25 | 6,75
JlaGopatopusie padotsl (JIP) 094 | 25,5
B TOM 4HcJie B (popMe MPAKTUYECKON OJATOTOBKU 0,25 | 6,75
CamocrositesbHas padora (CP) 0,58 | 15,75
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[ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 0,11 3

[ToaroToBka K 1a00paTOPHBIM paboTam 0,25 | 6,75
IToaroToBKa K MpOMEKYTOYHOMY KOHTPOJIIO 0,11 3
Jlpyrue BHJIbI CAMOCTOSTENBHOU PabOTHI 0,11 3
Buja nTOroBoro KOHTpPoOJIs: 3ader

I[I/ICIII/IHJI]/IHLI CrieHaJanu3anum

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«XHMHS IHEPrOHACHIIIEHHBIX COeINHEHU»

1. Heap AuCHUIUIMHBI — O3HAKOMJIEHUE OOYyYarOUIMXcs ¢ OOLMMHU MPUHLIMIIAMHU CO3/IaHUs
SHEPrOHACHIIIEHHBIX MaTepuaioB (OM) Kak XHMHUYECKUX aKKyMYJISTOPOB DHEPrUM -
nHAUBUAyaIbHbIX BB, koMoHeHTOB cMeceBbix BB, mOpoxoB 1 pakeTHBIX TOIIMB, X (PU3NUYECKUMHU
U XUMHYECKMMH CBOMCTBaMHM U CIOCOOaMHM TMOJyYEHHs] TaKWX MaTEpHUajoB, OTHOCSIIUXCS K
Pa3IMYHBIM XUMHUYECKHM KJlaccaMm, a TakKe ¢ MPUHIMIAMM HCIHOJIb30BaHUS OM B BOEHHBIX U
MUPHBIX LEJSX.

2. B pe3yabTare nyueHus AMCUMIIJIMHBI 00yYalOIIMIiCSl 10JI2KEeH:

Obaaoams cleqyOIUMU KOMIETCHIMSIMUA U UHAUKATOPaMU UX JOCTHKEHUS:

MK-2 (I1K-2.6), NK-7 (TIK-7.11, [1K-7.12), IICK-1.1 (IICK-1.1.1, I1CK-1.1.2, TICK-1.1.4,
[1CK-1.1.7), ICK-1.3 (TICK-1.3.2, [ICK-1.3.3, [ICK-1.3.6, IICK-1.3.12, TICK-1.3.13).

SHameo:

— OCHOBHBIE IPUHIUIBI BbIOOpAa HOBBIX 3HEPrOHACHIIIEHHBIX MAaTEpUAIOB U CO3/aHUS
TEXHOJIOTUYECKHX IPOLECCOB UX MPOU3BOJICTBA;

— OCHOBHBIE UCTOYHHUKH CHIPbs JIs TOJIy4EHHUS SHEPTOHACBILICHHBIX COCAUHEHUN, METOABI UX
MIOJIy4EeHHUsl U TPEOOBaHMSI K HCXOAHBIM IIPOAYKTAM;

— TEOPETUYECKHUE OCHOBBI IIPOLIECCOB HUTPOBAHUS U BBIOOpA ammapaTypHOro ogopmieHus
IIPOLIECCOB MOJIY4YECHUS SHEPrOHACHIIIEHHBIX MAaTEPUAIOB;

Ymemy:

— IIPOrHO3UPOBAaTh IEPCIEKTUBHBIE IIyTM CHHTE3a HHEPrOHACBHIEHHBIX COCIUHEHHM C
3aJJaHHBIMM CBOMCTBaMU;

— o0ecnieunBaTh Oe301acHbIe YCIOBUS pabOThI C SHEPrOHACHIIIEHHBIMU MaTEpUaIaMu;

Braoems:

— IPAaKTUYECKUMHU HaBbIKAMU IOJIYY€HHs S3HEPTrOHACBILEHHBIX MaTepHalioB B JaOOPAaTOPHBIX
YCIOBHAX U crioco0amu obecrieueHus: 0€30MacHOCTH SKCIIEPUMEHTATOPaA M OKPY>KAIOIIHX;

— COBpeMEHHOM MH(popMaIuei o MPON3BOACTBY SHEPTOHACKIIIEHHBIX COeMHEHUI B Poccun
U 3a pyoexom;

— HaBBIKAMU U3y4eHHUs U 0000IIeHusT MHPOPMALMK B 00JaCTH XUMHUHU 3HEPTrOHACHIIIEHHBIX
MaTepHaJIoB.

3. Kpartkoe conep:kanue QTUCHUIINHBI:
BBenenne. KpaTkas wucropus pa3BUTHS XUMHUM U TEXHOJOTMH JHEPrOHACBHIIICHHBIX
matepuanioB (OM). Pons DM B pasButun muBuiauzanuu. CoBpeMeHHble TpeOoBaHus k OM.
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[IpeacraBieHuss 0 KOHBEPCUU OOOPOHHBIX MPOU3BOJCTB, TEXHOJIOTHSX JIBOMHOIO Ha3HAYCHUSI.
[Tapametpsl, xapakTepusyromue 3pHEeKTUBHOCTh TEXHOJIOTHH: HATHYNE IIUPOKOU CHIPhEBOM 0askbl,
sKOHOMHUYECKas 3(p(PpeKTHBHOCTD, 6€3011aCHOCTD TEXHOJIOTHUECKAsi U HKOJIOTHYECKasI.

[IpuHUHUIIBI KOHCTPYUPOBAHUS WHIUBUIYAIbHBIX SHEPTOHACHIIIIEHHBIX COCAMHEHUH.

Okcmno3udopueie Tpymmbl. [IpencraBiaeHuss 0 MaTEeMaTHYECKOM MOJICIHPOBAHUH TIPU
n3ydeHur DM U HanpaBJIEHHOM CHHTE3€ MHIUBHUAYAIbHBIX U CMECEBBIX DM.

C-Hurpocoenunenusi.

Paznes 1. OcHoBHBbIe M0J10KeHUs1. COBPEMEHHBIE IIPEICTABIICHUS O CTPOEHUU HUTPOTPYIIIIBI
U HUTPOCOCIMHCHHWA apoOMaTHYeCKOro W  anmudaTudeckoro psaoB. [eomMeTpus MOJIEKYI
HUTPOCOEIUHEHHM.

Teopernueckre  OCHOBBI ~ HUTPOBaHHS.  MeEXaHW3M  HUTPOBAHUS  ApPOMATHUYECKHX
YTJIEBOJIOPOJIOB a30THOM KHUCIOTOM W CMECSIMH Ha ee OCHOBe. HuTpoBaHuWE B TOMOTEHHBIX U
TreTEepOreHHbIX yciaoBuax. HurtpoBanue conssimu HuTpoHus. N- u O-nHutpoBanue. PamukanbHoe
HUTPOBAaHUE ANU(PATUUECKUX U APOMATUYECKUX YTIEBOJOPOJOB B MAPOBOW M KHUAKOM (azax .
MexaHn3M peaKkiuH.

Brnusiaue 3amectuTeneil Ha KUHETHKY, OPHUEHTAIIMI0O M CEJICKTUBHOCTh TMPHU HUTPOBAHUH
apoOMaTUYECKHUX yIJIeBOJIOPOJIOB.

Hutpyromue peareHTsl M CHOCOOBI HUTPOBAaHUS OPraHUYECKUX coenuHeHuH. TexHHKa
0€30MacHOCTH M TIPOOJIEMBI OXpaHbI MPUPOIBI TIPU TTOJTYICHHUH HUTPOCOESTMHEHUH.

Bo3MoxxHOCTH (DU3HKO-XMMHUYECKHX METOJIOB aHATW3a MPH U3YYCHUH HUTPOCOCTUHEHUN H
MPOIIECCOB HUTPOBAHMS, WCIOJB30BAaHUE WX B CHCTEMax VIPaBICHUS TEXHOJIOTUYECKUMHU
MIPOLIECCAMM.

OO6mue mpencTaBlIeHus] 0 TOKCHYHOCTH HUTPOCOCTUHEHUH, 3aBUCUMOCTh BennunH [1JIK ot
CTPOEHUSI HUTPOCOECIUHEHUH.

Pasnea 2. HurpoajkaHbl U HUTPOAJKEHbl. XUMHUS U TEXHOJIOTHUS HUTPOCOEAUHEHHI
anudaTUIECKOTO psija.

®u3nuecKue CBOMCTBA HUTPOAJIKAHOB, UX 3aBUCUMOCTb OT CTPOEHHUS.

XHUMHYECKHE CBOMCTBA HUTpOAIKaHOB. COBpPEMEHHBIE IMPEACTABICHUS O TayTOMEpPUHU
HUTPOCOEIMHEHN, 3aBUCUMOCTb UX KHCIIOTHOCTH OT CTPOEHUS, BIUSHUE Cpebl. | ajorennpoBaHnue,
HUTPO3UPOBAHUE, OKUCIICHUE, BOCCTAHOBJICHUE, TUAPOJIN3, peakiiuu Muxasinsa, Aupu, Mannuxa, 1,3-
nunodsipHoe npucoeannenue O-3¢gpupo auu-GopMbl HUITPOCOSIUHEHUIN.

CriocoObl moayueHuss HUTpoajdkaHoB. Peakumm Maiiepa, tep-Meepa, lllextepa-Kammana,
OKHCJIEHUE OPraHMYECKUX COeIMHEHHM a30Ta, HUTpoBaHue CH-KuCI0T B KUCTIOM U 111€TT0OUYHOM Ccpee,
JIeCTpyKTHUBHOE HUTpOoBaHue. TexHonorus napohazHoro HUTPOBAHUS YIIIEBOJOPOIOB.

Crpoenue, Qu3nyeckue W XHMUYECKUE CBOWCTBA, CIIOCOOBI MOJIyYEHUS U MPUMEHEHHE
HUTpPOMETaHa, JTUHUTPOMETaHa, HUTPO(opMa, TETpAaHUTPOMETaHa, FeKCAHUTPOATaHA. TeXHOJIOTHS
HUTpO(OPMA U TETPAHUTPOMETAHA.

duznyeckue CBONCTBA, OCOOCHHOCTH XMMHYECKOTO TMOBEIEHUS U CHOCOOOB MOTy4eHUs
KUPHOAPOMATHYECKUX HUTPOCOCIUHEHUH, HHUTPOOIEPHHOB, HUTPOKAPOOHUIBHBIX COCTUHEHHH,
HUTPOKAPOOHOBBIX KUCIOT. VX mpuMeHeHue.

Pa3znen 3. Kuciopoacoaep:kamme HutpocoeauHeHusi. HutpocnupThl. 3aBUCHMOCTh UX
(bU3MYECKUX U XUMUYECKUX CBOMCTB OT CTPOCHHUS, CIIOCOOBI MOJIydeHus: U mpuMeHeHue. TexHonorus
HUTPOCHUPTOB U aMUHOCIIMPTOB HA UX OCHOBE.
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Hutpoxucnotsl. 3aBUCUMOCTh (PU3HUECKUX M XUMHUYECKUX CBOMCTB OT cTpoeHus. CriocoObl
IIOJIy4€HUS U IPUMEHEHUE.

Paznen 4. Hurpoamunbl.

C-Hurpoamunbl. ®uznyeckre U XMMUYECKHUE CBOMCTBA. Peakiuu ¢ yqacTeM aMUHOTPYIIIIBL.
Cnioco6b1 monryuenus u npumeHenne. «OcHoBaHust MaHHUXa», UX UCHOJIb30BaHNE B cUHTE3e DM.

N-Hutpoamunel. @usnueckue cBoiictBa. CTpoeHne U Tayromepus. XMMUYECKHE CBOWCTBA.
BoccranoBnienue, ruapoins, aJKWJIMPOBaHUE, AlWIMPOBAHUE, TajlOr€HUPOBAaHUE, HUTPOBAHHUE B
KHCIION U IEIOYHOH cpeie, peakiuu AHpu, ManHuxa, Muxasnsa. CriocoOb! mosrydeHus. MexXaHH3MbI
N-HUTpOBaHHUS NMEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. IIpuMenenue.

duznyeckue M XUMHUYECKHE CBOICTBa, MOJy4YeHUE U MpUMeHeHue ATuieH-N,N’-
OUHUTpAMUHA, AWHUTpaTa AudTaHoJd-N-HUTpamMMHA, HUTPOTYaHUJAMHA, HUTPOMOYEBHHBI, N.N-
JUHUTPAMUHOB. TEXHOJIOTUsl HUTPOTyaHUIMHA.

Paznea S. Opranuyvecue a3uasbl.

Crpoenue, puznyeckue U XuMudeckue cBoicTBa. CriocoObl MOIYYeHUs U IPUMEHEHHUE.

Paznen 6. Iudpropamunsl.

OdTopupyromue u AuGropaMuHUpyrolue areHTbl. CriocoObl MoIydYeHus: U NpUMEHEHHE.

Pasznea 7. O-Hurpocoennnenusi (HUTpo3pupbl).

3aBUCHMOCTh (PU3UYECKUX CBOWCTB OT CTPOCHHUS. XHWMHUYECKHE CBOWCTBA HUTPOIPHUPOB.
[lepearepuduxaiisi, BOCCTAHOBJIEHHE, TUIPOJINU3, TEPMHUECKOE pa3jokKeHHe. TOKCHYHOCTb
HUTPOo3GupoB. CriocoObI MOTyYeHHUS U MPUMEHEHNE HUTPOI(UPOB.

I'muuepuntpunutpat (HUTporiuiepuH). CBoiicTBa M mpUMeHeHHe. TeXHOJIOTus KUIKUX
HUATPOIPUPOB (MHIKEKTOPHBIA METO.).

HuTtpats! nemntonossl. CTpoeHue, CBOMCTBA, CIIOCOOBI MOTYYEHUS U IPUMEHEHHE HUTPATOB
LEJUTI0NI03bI pa3HO# cTeneHu aTepudukannu. Oco6eHHOCTH TeXHOIOTUN O-HUTPOBAHUS LIEJITIOI03bI.

4. O6beM y4eOHON TUCITUTIITUHBI

Bcero 6 cemecTp 7 cemecTp
Buabl yueOHo# padboThl
3E |Axkan.u| 3E |Axan.u.| 3E |Akan. u.

OO0masi TpyA0eMKOCTh M CHUILIHHbI 9 324 4 144 5 180
KonTakTHasi paboTa — ayiuTOpHbIE 355 128 133 48 299 80
3aHSITHSA: ' ' '
B TOM 4mcJjie B opMe NMPAKTHYECKOii 15 54 i i 15 54
MOArOTOBKH ' '
Jlexuu (JIek) 0.89 32 0.89 32 - -
ITpaktuueckue 3anstus (I113) 0.44 16 0.44 16 - -
Jlaboparopusbie 3ansaTus (J1ab) 2.22 80 - - 222 80
B TOM 4HCIIEe B (popMe MpakTHIeCKOn 2 79 i i 9 79
MOATOTOBKH
CamocrosiTesibHast padora: 4.45 160 1.67 60 2.78 100
KoHTakTHas camocTosiTeNbHas paboTa 0.2 0.2
CaMOCTOATENbHOE U3YUEHHUE Pa3/ieioB 4.45 159.8 1,67 60 2.78 99 8
JTMCUITIIMHBI ' '
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JK3aMeH 1 36 1 36 - -
KoHnTakTHas paboTa — MpOMEKyTOUHAS
0.4 0.4 -

ATTECTALUS 1 1 -
[ToaroToBKa K SK3aMeHY 35.6 35.6 -
Bujx KoHTpOJIA: DK3aMeH 3auer

Bceero 6 cemecTp 7 cemecTp

Buasbl yueoHoii padoThl
3E |Acrp.u.] 3E |Acrp.u.] 3E |Acrp.u.
OO0mas TPy10eMKOCTh TUCIHHIJIHHBI 9 243 4 108 5 135
KonrakTHasi paboTa — ayuTOpHbBIE 355 96 133 36 299 60
BaHATHS: ' ' '
B TOM 4HcJje B (popme NpaKTHYECKOH 15 405 ) ) 15 40.5
MOATO0TOBKH ' ' ' '
Jlexiun (JIek) 0.89 24 0.89 24 - -
[Ipaktuueckue 3ausatus (I113) 0.44 12 0.44 12 - -
JlabopaTtopusbie 3ansTHs (J1ad) 2.22 60 - - 2.22 60
B TOM YHCJI€ B JOpME MPAKTUUECKON 9 54 i i 5 54
MOJITOTOBKU
CamocrosiTesibHas padora: 4.45 120 1.67 45 2.78 75
KoHnTakTHas camocrosiTenbHas padboTa 0.2 0.2
CaMOCTOSATENBHOE U3yYEHUE PA3IEIIOB 4.45 159.8 1.67 45 2.18 74.8
MU CITUILTUHE] ' '
JK3aMeH 1 27 1 27 - -
KoHnTakTHas paboTa — mpoMeKyTo4Has
0.3 0.3 -
aTTeCTalus 1 1 -
[TonroToBka K SK3aMeHY 26.7 26.7 -
Bujx koHTpoJs: 9K3aMeH 3auer
AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«Xumuyeckasi GU3MKA IHEProHACHIIMIEHHBIX MATEPHAJIOB»
1. Heab AWMCUMIVIMHBI — U3y4YeHHE TEOPUM BO3HUKHOBEHUS W  Pa3BUTHUSA

CaMOPACTIPOCTPAHSIIOMUXCH (PU3HKO-XUMHYECKHX IPOIIECCOB TOPCHHUS M JICTOHAIMH, KUHETHUKH
XUMUYECKUX PEaKIUi, JIekKaIlMX B OCHOBE B3PBIBUATOIO IPEBPAICHUS SHEPrOHACHIIICHHBIX
coenunenuit (OHC).

2. B pe3yabTaTe H3y4YeHUsI JUCHMUILIMHBI 00YyYAKOIIUICS JOJIKEH:

Obaadams clenyOIUMUA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

IK-1 (TIK-1.2); IICK-1.1 (TIICK-1.1.3, IICK-1.1.5, TICK-1.1.6, TICK-1.1.8); IICK-1.2 (TICK-
1.2.1, TICK-1.2.2, TICK-1.2.4, [ICK-1.2.6, TICK-1.2.7, TICK-1.2.8. TICK-1.2.9. TICK-1.2.10).

3names:

— OCHOBHBIE MPUHIUIIBI BEIOOPA HOBBIX SHEPTOHACHIIICHHBIX COSTMHEHUN;

— KOJINYECTBEHHYI0 TEOPUI0 BO3HUKHOBEHHMS U PA3BUTHUS CaMOPACIPOCTPAHSIOMINXCSA
(U3UKO-XMMHUYECKHUX MPOIIECCOB TOPSHHUSI U IETOHAIINH, TIePeX0/ia TOPEHHS B IETOHAIIUIO;

— COBPEMEHHbIE MPEACTABICHUS O METOJaX pacyeTa M CO3/JaHHsI HOBBIX COCIUHEHUU U
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COCTaBOB C 3aJaHHBIMU (PU3UKO-XUMUYECKUMHU, B3PHIBUATHIMH, MEXAHUYCCKHMH W JIPYTHUMH
ClieHMaJIbHBIMU CBOMCTBAMU;

— KITaCCU(HMKAIUIO DHEPrOHACHINICHHBIX MAaTEPUANIOB W U3JCIUNA C TOYKH 3PEHHS
MPOMBIIIJICHHOW ~ O€30MacHOCTH, TPAHCIIOPTHPOBKU, XPAHCHHs, TMPUMEHEHHS, OCHOBHYIO
HOMEHKJIATYpy MaTEpHAJIOB U U3CIINIA;

— XUMHYECKUE, (PU3UKO-XUMUYECCKHE, JHEPTeTUYCCKHEC W B3PHIBYATHIC XaAPAKTEPUCTUKH
OCHOBHBIX IIPE/ICTABUTENICH UHIMBUIYAIbHBIX U CMECEBBIX SHEPTOHACHIIIICHHBIX MAaTEPHAJIOB;

— TEOPETUIECKHIE OCHOBBI pa3pa0OTKH COCTABOB Ha OCHOBE YHEPTOHACKIIICHHBIX MaTCPUAIIOB;

Ymems:

— TEOPETHUYECKH PACCUUTHIBATh U IKCHEPUMEHTAIBHO OMPEICNSTh TEPMOJIMHAMUYECCKUE U
B3PBIBYATHIE XaPAKTEPUCTUKH SHEPTOHACHIIIIEHHBIX MAaTEPHAJIOB;

Bnaoemw:

— METOJIaMU HCIOJIb30BaHUSI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH Il pacyeTa
CBOMCTB B3pBIBUATHIX BEIIECTB, MPOIECCOB TOPEHUS U JCTOHAIINU;

— METOJIMKaMH pacyeTa ¥ SKCIIEPUMEHTAIBLHOTO ONPEAENICHUS B3PhIBYATHIX XapaKTEPUCTHK U
CHeIUaIbHBIX CBOWCTB SHEPTOHACHIIIICHHBIX MATEPHAJIOB U U3/CIIUN;

— HaBBIKAMHU  OKCIEPUMEHTAIBHOM pabOTBI TO HCCIECIOBAHUIO OHEPTOHACKHIIMICHHBIX
COCOUHCHUH.

3. Kparkoe cogep:xaHue IUCHHUILIUHBI:
BBenenue

DHEpPreTHYecCKue PEeCypchl  UYeIOoBEUYECTBA. XHMMHUecKHe dHeproHocutenu (XOH).
OC0OEHHOCTH PHEPTETHICCKUX TTOTPEOHOCTEH HEKOTOPBIX OTPACIICH TEXHUKH. DHEPrOHACHIIICHHBIC
marepuansl (OHM). KonaencupoBanusie B3pbiBuaThie cucteMbl (KBC). O6mactu mpumeHeHUsI.
OcHoBHbIe npeacTaBuTe u KoHaeHcupoBanHbix BC. Knaccuduxamus 9HM. CriocoOHOCTH BetecTBa
K 9K30TepMHUYECKHM TMpeBpaimieHusiM. Camoyckopsitomuecs peakiud. CrocoOHOCTh (QHU3UKO-
XMUMHUYECKUX TPOILECCOB K CaMOpaclpoCTpaHEHHIO. TeriaoBOe, aBTOKATAIUTUYECKOE M LEMHOE
camoyckopenue. @opMbl U crIoCOObI MHULIMUPOBAHUS B3PHIBHOTO NpeBpaiieHusi. OCHOBHbBIE PEKUMbI
TOPEHUS - TETUIOBOM U XOJIOAHOIUIAMEHHBIH, KHHeTHU4YecKui 1 muddy3noHHbIi. ['opeHre raMuHapHoe
(KOHIYKTHBHOE), TypOyJeHTHOe (KOHBEKTHBHOE). PajaManvoHHBIH peXuM ropeHus. Bi3pbiBHOE
ropenue. Jleronauusa. IIpoGnembl BIPHIBOOE30MACHOCTH B XMMHUYECKOM M MHBIX OTpacCsaX
MIPOMBIIIJICHHOCTH.

Pa3znes 1. OCHOBBI XUMHYECKOH KMHETUKH TEPMUYECKOT0 PACIaa JHEPTrOHACHIIIEHHbBIX
MaTepHuaJIoB
OcHognble nonodxceHun u onpedeneHus XumMuieckoil KUHEmuKy mepmuieckozo pacnaoa
IHEPZOHAChIUeHHbIX Mamepuanoe (IM)

MoHOMOJIEKYIIIpHBIE U OMMOJIEKYISIpHBIC peakiuu. ['myOmHa  mpeBpaleHus.
XapakTtepuctuueckoe Bpems peakiuu  (tr). [apanTuiinblii  cpok  xpaHeHus. [lpuHiun
KBa3MCTALIMOHAPHBIX KOHIEHTpaluil. MakpOCKONMYECKHE CTaJuu CIOXKHBIX peakuuid. Peaxkuuu,
KOHTpoJiupyeMble nuddy3ueid, U 3Heprus akTHUBaUMU. BnusHue TemmepaTrypbl Ha KOHCTaHTY
CKOpOCTH. Peakuyy pasinokeHus ¥ peakliuy oOKucieHus. Mx teMneparypHble 3aBUCUMOCTH. LlenHble
peakuuu. OCOOEHHOCTH OKHUCIICHUS JUOKCHIOM U OKCHJIOM a30Ta.

Tepmuueckuii pacnao paznuunix knaccoe IM.

OcHoBHBIE OcoOeHHOCTH pacnaga OHM  (kuHeTHdeckue XapaKTepUCTUKH, MPOIYKTHI
pacriaga, BblAEICHHME TeIula mpu pacnaae). OCOOeHHOCTH HU3KOTEMIEpPaTypHOTO XHMHYECKOTO
npeBpaiieHuss DM pas3HbIX KiaccoB. Xumuueckas ctoiikocts DOHM (mpu XpaHeHuu, B Ipolecce
MIPOU3BOJICTBA, INPH CHAPSDKEHHM, B YCIOBUAX NpUMeHeHus). [IyT NOBBIIEHHS XUMHUYECKOU
CTOMKOCTH. MeToapl OLEHKM XMMHMUYECKOM CTOMKOCTH. MeToapl UCCIeOBaHUs KUHETUKU
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TepMuueckoro pasioxxkenuss OHM. Heusorepmuueckas kunHeruka. OnpeneneHue KHUHETHUUYECKUX
11apaMeTpoB.

BnusiHue arperatHoro COCTOSIHMS Ha CKOpPOCTh pacmajaa. Peakmum B raszoBoil ¢ase. Poisb
reTepPOreHHBIX MPOLIECCOB. BiusHue o6paTuMocTu peakiuii pacmnaga Ha KHHETUYECKUE TapaMeTphl.

Peakunu B xunkoit ¢asze. ABrokaranu3. JIMHEHHbIM aBTOKaTtanu3. V3MeHeHHEe CKOpPOCTH
ABTOKATAINTUYECKON PEAKLIUU CO BPEMEHEM.

Pacnag TBepapix BemecTB. J(dEKThI, KOTOPblE BO3MYLIAIOT U MacCKUPYIOT TBEpAO(a3HbIi
nporiecc. TonmoxumMudeckue peakuuu npu pacrajae M. Bausnue BHEIIHUX BO3ACUCTBUI Ha pacmna
OHM.

AmmdaTrueckue W apoMaTHYECKHE HUTPOCOSAWHEHHS. MOJICKYISPHBIA U paIuKaIbHBIN
pacnian. Boustaue ctpykrypsl. Hutpo-autpuTtHas neperpynmnupoBka. O0pa3oBanue anu-Gopmel.

Tepmuueckuit pacman HUTpodhupoB. OcoOEHHOCTH pacmana B KUAKoW ¢aze. BrusiHue
cTpykTyphl. Bnusinue Boapl. ['uaponus. OcoOeHHOCTH pacnaja HUTPOKJIETYATKH.

Bropuunsle HUTpaMuHbl. BiinsHue reoMeTpudyeckoil CTpyKTypbl HUTPAMUHHOTO (parMeHTa
Ha KHHETUYECKHE MapaMeTphbl.

Opranndeckue azuel. Tepmudeckoe pasioxeHue ¢ypazaHoB u GpypokcaHoB. Tepmuueckoe
pasznokeHue Terpa3zonoB. OpraHuueckrue AMPTOPaMUHOCOETUHEHUS.

OO61re 3aKOHOMEPHOCTH TEPMHUUECKOTO Pa3JIOKEHHUSI OHUEBBIX cojiei. BiusiHue n30bITouHOM
KHUCIIOTHI WiIK OcHOBaHuUs. CyOnnManus U TepMUYECKOE pa3iokKeHHe.

A3oTHasg kucjoTa. BnusiHHe KOHIIEHTpallMM HAa KUHETHYECKHE 3aKOHOMEPHOCTH pacmnaja.
PacTBOpBI @30THOM KUCIOTHI B OPraHU4YECKUX PaCTBOPUTEISX.

XiopHas kucnoTa. [Ipuunnbl octaHoBKH pacniafa. Biusnue konnenTpanuu. Llennoi npouecc
IIPU PA3JI0KEHUU.

Hutpar ammonus. VOHHBI M paguKambHBI MEXaHU3M paslioKeHus. BinusHue BOJBI,
KHUCJIOTHI M1 aMMHaKa Ha CKOPOCTh pasiioskeHus. BiusHue 1o6aBoK Ha CKOPOCTh PasiioKEHUsI.

[Tepxnopar aMmmonusi. KuHETHMKAa HU3KO- M BBICOKOTEMIIEPATYPHOTO pa3jioKeHUs. BiusHue
M30BITOYHBIX KUCIOT M OCHOBAHHM, pa3inyHbIX J00AaBOK W u3MydeHHs. Tepmudeckoe pa3ioxeHHe
CMECEBBIX CHCTEM Ha OCHOBE IEpXJIOpaTa AMMOHHS.

Juuutpomuaar ammonus. Hurpodopmar ruapasuna.

Pasznen 2. Temodusuka 3K30TepMHUYECKUX XUMUYECKUX MPeBpalleHnil
Aouabamuueckoe gocniamenenue

[IpeoOpazoBanue skcnoHeHmanbHoW ¢GyHkKiMu no J[.A. ®@pank-Kameneuxkomy. Ilomooue
0JIel KOHIIEHTPAIMIi OO TEMIIEPaTYpHI.

CkopocTh BbLACTICHHUS TeIla MPU XUMHUYECKOW peakiuu. DK30TepMUYecKass peaklus B
angrabatrueckux ycioBusx. CKOpOCTh HAKOIUIEHUs Teruia B cucteMe. MakcuMyMm ckopoctu. [lepuon
UHIYKIUN (ta). Kputepuii B3peiBuaTocTu. "BeipoxkaeHue". 3aBHCUMOCTh aqnabaTHYecKoro mepuoaa
MHIYKIIUYA OT HAYaJIbHON TeMIepaTyphbl U JaBIICHUSI.

Teopus "mennoeozo é3pviea"”

Teopuss H.H. CemenoBa u JI.A. ®pank-Kameneukoro. CkopocTh BbIJEIEHUS, MOABOJA,
oTBoJa M HakoruieHus Teria. Kputepuii Cemenona (Se) u @pank-Kameneukoro (Fk). Kputuueckue
YCIIOBUSl TEIUIOBOTO B3pbIBa MPH MOCTOSIHHOM Ko3(duimente ternaooomena. Bpems mporpesa u
NepuoJ HWHIAYKUUHU. 3ajepkka BociuiamMeHeHus. OCHOBHBIE 3a/layd TEOpPUU BOCIUIAMEHEHHMS.
ABTOKaTanuTHuecKuil "TemnoBoi B3pbIB". OuaroBblii "TemoBoil B3pbIB". Bocruiamenenuwe mnpu
annabaTHuecKoM CKaTuu raza. BocriameHeHue B MOTOKe.

3ascuzanue

[lepexon OT CHUMMETPUYHOIO BOCIUIAMEHEHHMSI K HecUMMeTpuuHomy. HecummerpuuhHoe
BOCIUTAMEHEHHUe TuacTuHbl (3amaya S.b. 3enpaoBuya). BocrmameHnenue moinyO0ecKOHEYHOTO Tena.
Bocmiiamenenue u ropenne. MeToibl onpeielieHus] XapaKTepUCTUK BOCIUIAMEHEHHS U 3a’KUTaHUS.

Paznen 3. TepmoannaMuka (pU3MKO-XUMHYECKUX BOJIH
Tepmoounamuueckoe onucanue 60J1HOGbIX NPOUECCOB.
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BosHOBBIE sIBIIEHUS B MPUPOJIEC M TEXHUKE, COIPOBOXKIAIOIINECS CYIIECTBEHHBIMU (PH3HKO-
XMUMHMUYECKUMHU IIPEBPALICHUSIMH - BOJIHBI IUIABJICHUS M KPUCTAIIM3ALUMK, KUIIEHUS U KOHACHCAllUY,
MOJIMMOPQHBIE IEPEXO0bI, TOTIOXUMHUYECKUE PEAKIIMH B BOJTHOBOM pexume. Jndy3noHHbIE BOIHBI,
BOJIHBI IPOIpPEBA M OXJIAXKJIEHUS, 3BYKOBBIC BOJIHBI, YJAapHbIE BOJIHBI M BOJIHBI Pa3pekKECHHUS.
VYpaBHEHMsI COXpaHEHMs] U YPAaBHEHHE COCTOSHUS MCXOJHOIO BELIECTBA U IPOLYKTOB T'OPEHUS U
B3pbIBa, KaK OCHOBAa MAaTE€MaTHYECKOIO OMNMCAaHUS IPOLECCOB PacHpOCTPAaHEHHs]  BOJH
HK30TEPMUYECKUX XUMHUECKUX peakiuid. CBsi3p (QYHKIMHA COCTOSHHS M THUAPOJAWHAMHYECKHX
MEpEeMEHHBIX B JaHHOM CEYeHMHM BOJHBL. Anmabara [toronmo. llpsmas Panes-MuxenbcoHa.
Hedunarpanus. [eronarmus. Ycnoue Kyrs. CranmoHApHOCTh JBWKCHHS W YCTOWYUBOCTH
CTallMOHAPHBIX perieHuid. [lyTn peanu3annuy CHIBHBIX U CIA0bIX BOJHOBBIX IMPOIIECCOB.

Tepmoounamuka openus u 0emoHayuu

Ncxonnsie nonoxenus. Crexuomerpus B3pbriBuaThix cucteM. Kucnopoansiit 6ananc (Kb) u
koa(purment wu30ObITKa okuciautTens (oo). Kucmopomuwii koddduimeHt (A). DKBUBaJICHTHOE
otHomeHwue (). KoMIIOHOBKA U pacyueT 2JIeMEHTapHOTO COCTaBa B3PHIBUATHIX CHCTEM.

Koppensumonnsie Meronpl pacuera AH{°. 3MeHeHMe SHTanbIUU B pe3yabTaTe peakluu
B3pbIBUATOrO npespaiieHus AHr°). OcHoBHbBIE (DOPMBI YpaBHEHUSI COCTOSHUS MPOJTYKTOB TOPEHUS U
B3pbIBa U 001acTu ux npuMeHeHus (cropanue TPT B moxyzaMkHyTOM 00bEMe; cropaHue nopoxa B
3aMKHYTOM 00beMe; IETOHAIUS U pacUIMPEHUE MPOJIYKTOB B3PhIBA).

Ilpooykmut copenus KBC npu ymepennom oasenenuu

TepmoanHamMuueckoe paBHOBECHE B MPOAyKTax ropeHusi. OCHOBHbIE paBHOBECHbBIE PEAKIIUH,
ux sHeprunm I'm66ca ((AGt), xoHcTaHThl paBHOBecHs (K)). TaOmuil BHYTPEHHUX JHEPTrUH U
sHTaNbNUK npoaykToB ropenus. Tpu rpynnsl CHNO - B3pbiBuaThix cuctem. [IpulnmkeHHsbIil pacuer
COCTaBa M TEPMOJMHAMHUYECKHX XapaKTEPUCTHUK MPOIYKTOB CrOpaHUs B PaBHOBECHOM
anuabatuueckoM Impouecce. Jluccoumanus npoAykToB cropanus. OOpa3oBaHHME T'MIPOKCHII
paaukana, OKCHJIOB a30Ta, METaHa, aMMHWAaKa W CHHWJIBHOM KHUCJIOTHI IIPU TOPEHHWU W B3pBIBE.
[Ipoayktel cropanusi ranorencoaepxamnux BC. OOpazoBanue caxku mnpu ropeHun. [opeHue
MeTtauioB. Pacuer coctaBa M TEpMOAMHAMUYECKHMX XAPAKTEPUCTUK MPOAYKTOB CrOpaHUSL.
PaBHOBeCHOE OXJIaKIeHNE TPOTYKTOB CrOpaHus. 3aMOPOKEHHOE PAaBHOBECHE.

Tepmoounamuka npodykmoes eé3pwviea KBC.

MeToap! SKCIIEpUMEHTAIIBHOTO ONPENEICHUs TEIUIOThI, TEMIIEPATYPhl U COCTaBa MPOJAYKTOB
ropenuss W B3pbiBa. Kamopumerpuueckas OomOa beptimo. bomOa buxens. JleToHanmmoHHBII
KaJIOPUMETD.

VYpaBuenne HoOnsa-AGens. KoBostom U cmiia mopoxa. YpaBHEHHE COCTOSIHUSI TPOIYKTOB
B3pbIBa IIpH cBepxBbicokoM fapiaenuH (10°-101 [Ta). TemoBoe (KHHETHYECKOE) TABICHHE U YIIPYTOE
(xonogHoe, craruyeckoe) pAaBiieHue. llpuHIun pacdera cocraBa U TEPMOJAMHAMUYECKHX
XapaKTEPUCTHUK ITPOJTYKTOB B3pbIBA IIPU BHICOKOM JIABJICHUH.

Pa3znen 4. Teopusi ropeHust
Cmauyuonapnoe 2openue

HopmanbHas ckopocth ropenus. 'opeHne ra3oB U J€Ty4yuX B3pbIBUATBIX BELIECTB. 30HA
mporpeBa M 30Ha peakuuu. bananc Temna npu namMuHapHOM ropeHud. HopmanibHast cKOpoCTh
OJIHOCTauIHOTO TopeHus. Benymas cragus ropenus. [[ByxcraauiiHoe ropeHue.

l'openue B3pbIBUATBHIX BELISCTB C TEIIOBBIACICHHEM B KOHICHCHpOBaHHOU (aze. SIBneHue
JUCIIEPTUPOBaHUs IpU TOpeHuu. Beaymas craaus ropeHus..

BnusiHue naBieHHs M HadaJabHOW TEMIIEpAaTypbl HA CKOPOCTb FOPEHUS! KOHIACHCHPOBAHHBIX
cucreM. [IpakTnueckoe 3HaUEHNE yKa3aHHBIX 3aBUCHUMOCTEM.

Pesynbrarel ombiToB mo ropentro KBC pasnumusbIx XumMudeckux KiaccoB. Peakunus B
KOHJICHCHPOBAHHOM U Ta30BOH (a3zax.

3aKOHOMEPHOCTH TOPEHHUSI CMECEBBIX TBEPIBIX PAKETHBIX TOIUIMB. BiumsHue mpuponsl u
pasMepa 4YacTHI] OKHCIMTENSA, NPUPOJBI CBA3YIOLIETO, COOTHOIIEHHUS OKHUCIHUTEIb-TOPIOYEE.
PerynupoBanue OaJIMCTUYECKUX XapaKTEPUCTHUK.
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Mertomp! ornpeiesieHus] CKOPOCTH TOPEHUsT KOHIEHCUPOBAHHBIX crcTeM. bomOa mocTossHHOTO
nasieHus. ManoMmerpuueckas 6om0Oa. McenenoBanus CTpyKTypsl IJIaMEHH.

Tennosasa neycmouuueocms 2opeHus

[Ipenens! pacnipoctpanenus mwiaMmenu. Kpurnueckuii tuamerp ropenns. KoHeHTpanoHHbie
npenensl. TemoBas HeycroMuuBocTh Ipu ropeHun OM. Kputepuii 3enpaoBuua. Kpurepwuii
Hogoxwunosa.

T'uopoounamuueckan HeycmouuugoCmsy 20peHus

ABTOTYpOyNMU3anusi TopeHus xuakocteid no Jlanmay-AuapeeBy. BnmsHue BsI3KOCTH Ha
KPUTHYECKYI0 CKOpPOCTh TopeHus. TypOyleHTHoe (KOHBEKTMBHOE) IOPEHHE IOPOIIKOOOpPa3HbIX
BemiectB. [lepexoa ropenust Ha TypOyIeHTHBINA pexxuM. ONbITEl B 00MOE TOCTOSIHHOTO JIaBJICHUS U B
MaHOMEeTpuYecKoil bomoe.

T'azo0unamuueckas HeyCmouUYUEOCMb 20PEHUA

lNazonuHaMuyeckast HeyCTOHYMBOCTh ropeHuss OM. BnusiHue nokasarens CTENEHU B 3aKOHE
TOPEHUsI Ha Ta30JMHAMUYECKast HEYCTOMYUBOCTD.

Pa3zpnes S. Teopusi neronauuu
Teopusa oemonayuu 2a3oe

[TpaBunio orbopa Uenmena-XKyrs. CkopocTh eTOHAIMU Ta3a. 3aBUCUMOCTh €€ OT TETUIOTHI
B3pBIBA, COCTaBa MPOAYKTOB B3pbIBa, HAYAJIBHOW TeMIEpaTypbl M JaBJIeHUS. T€OpUsS W OTIBIT.
Crpykrypa ppoHTa 1eTOHAMOHHOM BOJIHBL. CIIMHOBAs I€TOHAIIMS B ra3ax.

Yoapuwie ¢onnvt 6 konoencuposannvix eeujecmeax

N3smepenne naBneHns B ygapHoW BosHe. Mertox oTkosia.  Meron  akBapuyma.
DONeKTpOMarHUTHbIA MeToA. YaapHble anauadaThl KOHIEHCHUPOBAHHBIX BELIECTB. TemIiieparypa
YAApHOTO pa3orpesa.

Jlemonayus KOHOEHCUPOBAHHBIX 6eULEC 8

3aBUCUMOCTb HJICaJTbHOW CKOPOCTH JETOHALMHM OT IJIOTHOCTH Hapsiga. Teopus uIeaqbHOU
neronannu KBC Jlannay-CraniokoBrya. YpaBHEHUE COCTOSTHUS MPOYKTOB B3pbIBA MPHU AETOHAIIWH.
MexaHu3M peakiuu Opu JeToHauuu. Temmeparypa JOeTOHaMu. MeToabl pacuera MmapaMeTpoB
JNETOHAIUH. Metonpl  SKCHEPUMEHTAIBHOTO  ONpPENENICHUs  IapaMeTpoB  JETOHALMH
KOHJEHCUPOBAHHBIX DM.

Hecmauyuonapuvie agnenus npu 0emoHayuu KOHOeHcUuposanuvix IM.

JleToHanusi KOHJIEHCHPOBaHHbIX OM ¢ mnorepsMHU. 3aBUCHMOCTb CKOPOCTH JETOHALMH,
JABJICHUSI M TEMIIEpaTyphl B JETOHAIMOHHOW BOJIHE OT AuameTpa 3apsana. Kpurnueckuili nuamerp
neroHanuu. Ilpunnun FO.b. Xaputona. 3aBUCHUMOCTh KPUTHYECKOTO JHMAMETpa JACTOHAIMU OT
HavyaJbHOM TeMIEpaTyphl, INIOTHOCTH 3apsiia, pa3MepoB YacTUll U Ap. (pakTopos. Biusuue o0onouku
Ha CKOPOCTh U KPUTHUYECKUU JHAMETP JETOHAUMHU. Teopus KPUTHUYECKOTO IUaMeTpa AETOHALMU
TOMOTEHHBIX DM.

HuskockopocTHbIE 1€TOHAIMOHHBIE PEKUMBI, MEXaHU3MbI UX PACIIPOCTPAHEHUS B )KUJKUX U
TBepABIX OM.

Pa3nen 6. Bo30y:xxaeHne B3pbIBYATOrO MPEBPALLICHUS
Bo3oyscoenue xumuueckoi peakyuu noo 6030eicmeuem 6HeutHe20 UMnyibca

OcHOBHbIE TOJIO)KEHUS. Buabpl 4yBCTBUTENBHOCTH K BHEIIHUM BO3AecTBUAM. HauanbHble
UMITYJbCHI. M30MpaTenbHOCTh YYBCTBUTENBHOCTH DM K pa3IUyHBIM HaYallbHBIM uMmynbcam. [lytu
BO3HUKHOBEHMSI B3PBIBOB IIPH MPOU3BO/ICTBE, XPAHEHUH U IPUMEHEHUH B3PbIBUATHIX MATEPUATIOB.

Bo3soysicoenue é3pvieuamozo npeepauienus meniogblm UMnY1bCoOM

Bo3nukHoBeHue Benbllikn BB mpu MOCTOSIHHOW TemmepaType Wi MEAJIEHHOM Harpese.
BosnuknoBenne ropenust BB npu ero momkuranuu (Bocruiamenenue BB). DkcnepumeHTanbHbIE
METO/Ibl OIIPEIENICHUS YyBCTBUTEILHOCTH BB K TemnoBoMy Bo31elCTBHIO.

Bo3soysicoenue é3pviea npu mexanuueckux 6030€iicmeuix
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Mexanu3m uHUUMKApPOBaHUSA TBepAbiX BB. KoHuEeHTpauus sHepruu ynpyroro cCxartusl.
Pazpymenune. Pa3orpeB Ha IUIOCKOCTSX CKOJNBbXEHHA. Poimb dacTul, aOpa3MBHBIX MaTepHajIoOB.
Mertoabl ucnbitanus: korpsl K-44-1 u K-44-11, npubopst Nel u Ne2. OcHOBHBIE XapaKTEPUCTUKU
4yBCTBUTEIbHOCTU. Kputuueckoe HampskeHHe, KpUTUYECKash SHEprus, HaUMEHbIIAs BbICOTA
NaJeHUs Ipy3a, 4acTOCTH B3pbiBOB B mpubopax Nel u Ne2. YyscrtBuTenbHOCTh OM K TpEHMIO.
Mertoap! ucnbitanus, konep K-44-111. CpaBHeHHE METOIOB UCTIBITAHUS APYT C APYTOM.

Bo3zoyscoenue é3pvlea npu Ounamuyeckux 6030€icmeusx.

ToueuHoe mHHMNMHUpOBaHWME. MUHHMAIBHBIM WHUIHMMPYIOUIMHA HMIyibC. MHunumpyromee
JNEUCTBHE KalCIOJIEH-AETOHATOPOB. YapHas BOJIHA KAaK pe3yjabTaT M HCTOYHHUK BO3HHUKHOBEHUS
B3pbIBa. KpuTHueckoe naBieHne HHULUUPOBAHUS JETOHALMU. 3aBUCUMOCTh KpUTHUECKOT'O JIaBJICHUS
WHUIMUPOBAHUS JICTOHALIMU OT pa3IuuHbIX (akTopoB. [lepenaua neronamuu uepes nperpany, [om-
tect. Ilepenava nmeronanuu Ha paccTosiHue. Metonbl McnbITaHuid. PaccTostHus Ge30macHbIe 1O
nepeiaue JeTOHALUU.

Bo3zoyscoenue e3pvrieuamozo npespauienus npu 6030eiicmeun 31eKmpuiecKux UMnyabcoe

Bo3znelictBue MocTMKa HakalMBaHMs, 3JIEKTPUYECKOTO Mpo00si pa3psiAHBIX HCKPOBBIX
MIPOMEXKYTKOB, 3JIEKTPUUYECKOTO B3pbIBA METAINIMYECKUX MPOBOJIOUEK HA KOHJIEHCUPOBaHHbIE DM.
UyBCTBUTENBHOCTh KOHACHCUPOBAHHBIX DM K paspsily CTaTUYECKOTO 3JIEKTPUUECTBA.

Ilepexo0 zopenusn ¢ oemonavuio (I117]).

OcHoBHbIE CTaguu Tpolecca. MeToIbl HccIeIoBaHus Mpoliecca, ONpeaesieHNs] CKIOHHOCTH
OM k III'l. Kputnueckue yclioBUS CTAIMOHAPHOTO TOPEHHUS], CPhIBA CTAIMOHAPHOTO PEXUMa Ha
KOHBEKTHBHBI PEXUM. PeXUMBI KOHBEKTHMBHOTO TOpPEHHUs, MeXaHW3M (OpPMHUPOBAHUS YIapHOU
BOJIHBl KPUTHUYECKOM HMHTEHCUBHOCTH. (OCOOEHHOCTH TMepexoja TOpeHHs B JETOHAIMIO B
MTOPOIITKOOOPA3HBIX M BRICOKOILIOTHBIX DOM.

Pasznen 7. Pazpymaromiee aeiicTBue B3pbiBa
O6mwme nonoxxeHus 0 padbore B3pbiBa. DopMbl pabOTHI U OaTaHC SHEPTUU TIPH B3PHIBE.

4. O6beM y4eOHON TUCITUTIITUHBI

Bcero 7 cemecTp 8 cemecTp
Buxp1 yuebuoi paborst 3E |Axkan.u.| 3E |Axan.u.| 3E |Akan. u.

OO0masi TpyA0eMKOCTh AN CHUILIHHbBI 10 360 5 180 5 180
KonTakTHasi paboTa — ayiuTopHbIE 40 144 178 64 299 80
3aHSATHSA: ' ' '
B TOM 4ucJje B GopMe NPaKTHYECKOM 139 50 i i 1.39 50
MOArOTOBKH ' '
Jlexuunu (JIek) 1.33 48 1.33 48 - -
ITpaktuyeckue 3anstus (I113) 0.45 16 0.45 16 - -
JlaGopaTtopusie 3anstus (JIP) 2.22 80 - - 222 80
B TOM 4HCIIe B (popMe MpaKTHIEeCKOH 2 79 i i 5 79
MOATOTOBKH
CamocrosiTesibHas padora: 5.0 180 2.22 80 2.78 100
KoHTakTHas camocTosiTeNnbHas paboTa 0.2 - 0.2
CaMOoCTOATEIHbHOE U3YUEHUE Pa3JIeoB 5.0 1798 2.22 80 2.18 99 8
TUCIIUTUINHEI ' '
JK3aMeH 1 36 1 36 - -
KoHnTakTHas paboTa — MpOMeKyTOUHAS 04 04 i
aTTecTaIus 1 ' 1 ' -
IloaroToBKa K 3K3aMeHy 35.6 35.6 -
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Bujx koHTpOJIA: DK3aMeH 3auer
Bceero 7 cemecTp 8 cemecTp
Bujet yae0Hod padoTh: B3E |Actp.u.] 3E |Actp.u.] 3E | Actp.u.
OO0mas TPyA0eMKOCTb TUCIHIIJIHHbI 10 270 5 135 5 135
KonrakTHasi padoTa — ayiuTOpHbIE
I— 4.0 108 1.78 48 2.22 60
B TOM 4HcJje B (popme NpaKTHYECKOH ) )
HOAFOTOBKH 1.39 37.5 1.39 37.5
Jlexuun (JIek) 1.33 36 1.33 36 - -
[Tpaktuueckue 3ansarus (I113) 0.45 12 0.45 12 - -
Jlaboparopusle 3ansTus (JIP) 2.22 60 - - 2.22 60
B TOM YHCJI€ B OpME MPAKTUUECKON 2 54 i i 5 54
MMOJIrOTOBKU
CamocTosiTeIbHAs padoTa: 5.0 135 2.22 60 2.78 75
KonTakTHas caMOCTOsITENIbHASI paboTa 0.15 - 0.15
CamMOCTOSITENTbHOE U3YUYECHHE Pa3/IEI0B 5.0 134.75 2.22 60 2.18 74.75
TACITATIINHBI ' '
JK3aMeH 1 27 1 27 - -
KonTtakTHas paboTa — mpoMexXyTOYHAs 03 03 i
aTTecTanus 1 ' 1 ' -
[ToaroToBka K SK3aMeHY 26.7 26.7 -
Buja KoHTpOJISA: 9K3aMeH 3auer

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
«XuMHYecKas TeXHoJa0rus OpuzanTHbix JHC»

1. Heas auCUMIVIMHBI — HAy4YHUTh

CTYACHTOB O6I_HI/IM INpuHOUIIaM IIOCTPOCHUA

TEXHOJIOTUYECKHX IPOIIECCOB MPOM3BOJACTBA JHEproHaceimeHHbix coenunenuit (OHC) u ux

SKCIUTyaTaluu.

2. B pe3yabTaTe H3y4YeHUs] JUCHMUILIMHBI 00YyYAKOIIUIICS JOJIKEH:
Obaadams clenyOIUMA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

IICK-1.3 (IICK-1.3.1, IICK-1.3.2, TICK-1.3.3, I[ICK-1.3.4, IICK-1.3.7, TICK-1.3.10, IICK-

1.3.12, TICK-1.3.13)

3nameo:

- OCHOBHBIC ITPUHIUIIBI BBI60pa HOBBIX OJHCEPIOHACBIIICHHBIX COCOUHEHUN M CO3JaHMs
TEXHOJIOTHUYCCKUX IMTPOLECCOB UX MPOU3BOACTBA,

- TCOPETUICCKUC OCHOBBI IIPOLIECCOB HUTPOBAHUA — MCXaHU3M, KHHCTHKY U TCPMOJANHAMUKY;,

- alirapaTrypHoce O(I)OpMJIeHI/Ie mponecCcoOB NMOJYYCHHUA SHCPrOHACBIIICHHBIX MAaTCPHUAJIOB;
- TEXHOJOTUYCCKUC TPOUECCHI MOJIYYCHUSI OCHOBHBIX SHCPIrOHACBIIIICHHBIX COCHHHCHHﬁ;

Ymuemn:
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- CUHTE3MpOBAaTh U II0JIy4aThb HA HEIPEPHIBHOM YCTAaHOBKE OCHOBHBIE YHEPrOHACHIILICHHBIC
MaTepualibl  KJIacCOB  HUTPOAPOMATHUYECKHX COCIMHEHWH, HUTPAMHUHOB, HUTPOIOUPOB U
TeTEPOLUKINYECKUX COCUHEHUN;

- OKCHICPUMEHTAJIBHO  OIpPENENATh OCHOBHbIE (u3nueckne U (PU3UKO-XUMHUECKHUE
XapaKTePUCTUKH YHEPTOHACHIIIEHHBIX COCMHEHUH, TPOBOIUTH UX aHATU3 XUMUYECKUMHU U (PU3ZUKO-
XUMUYECKUMH METOJaMU;

- BBINOJIHATH PAacyeTbl KHUCIOTHBIX CMECEH, OCHOBHBIX IIapaMETPOB TEXHOJOTMYECKHUX
IIPOLIECCOB MOJIyYEHUSI HUTPOCOEANHEHNH;

Bnaoemw:

- COBpEMEHHOM  WHpOpManuell 1O  oOpraHu3amuu W 00beMy  IPOU3BOJACTBY
SHEPTOHACHIIEHHBIX COeTUHEHNH B Poccun u 3a pyoexom;

- HaBBIKAMM  SKCIIEPUMEHTAJIBHOW  padOThl MO  MOJIYYEHMIO M HCCIIEIOBAHUIO
SHEPrOHACHIIIEHHBIX COCTMHEHUM.

3. KpaTkoe copepxaHue JMCUMILIAHBI:

BBenenue

XUMUYECKasi TEXHOJOTHS JHEPrOHACBIIMICHHBIX COCIWHEHUH - pa3fell XUMHUYECKOU
TEXHOJIOTHH, OCOOEHHOCTH KOTOPOTO OOYCIIOBIIEHBI OIACHOCTHIO TIOJY4aeMbIX MPOAYKTOB U
PEaKIMOHHBIX MacC, UCTIOJB3YEMBIX MPU WX MPOU3BOJICTBE.

Pazngea 1. O0mue NpuHUUNBI MOAX0Ja K OPraHU3ANUM TEXHOJOTMYECKHX MPOLEecCOB
NMPOM3BOCTBA JHEPTrOEMKHUX MATEPHAJIOB

®DakTOphl, OMPENEIIONINe IeIeCO00pa3HOCTh CO3/IaHWS HOBBIX W MOJIEPHHU3AINHU
CYIIECTBYIOIMMUX MPOU3BOJCTB. BBHIOOp M CHHTE3 HOBBIX COCIWHECHHM, M3ydeHUE WX (PU3MUECKHX,
XUMUYECKUX M CIeNUaIbHBIX CBOWMCTB, OmNpejaeleHne oO0JacTu wucmoias3oBanus. [lapamerpsl,
onpezensone 3pPeKTUBHOCTh TEXHOJIOTHH: HAIUYUE IIHUPOKON CHIPHEBON 0a3bl, SKOHOMUYECKas
3¢ (HEKTUBHOCTD, TEXHOJOTUYECKAS M KOJIOTHYECKasi 0€30TaCHOCTb.

Pasznes 2. [lpuHnunuaibHas cxemMa mexa 1o noJay4eHur0 HUTPOCOeMHEeHUI.

OcoOeHHOCTH  TIPOM3BOJACTBA HHUTPOCOCAMHEHMM C  TO3UIUN TEXHOJIOTHUECKOU
6e3omacHocTH. CUCTEMBI IpUeMa U XpaHEHHUsI ChIPbsI, 00eCIIedeH s TPOU3BOJICTBA ANEKTPOIHEPTHEH,
TEIUIOM, XJIaJJalTeHTaMH, C’)KaThIMU Ta3aMu. CHCTEMBI pereHepaluy 0TpabOTaHHBIX (a30THOM, CEpHOM
MU YKCYCHOM) KHCJIOT M pacTtBoputesneil. X posis B MpoW3BOJACTBE HUTpOCOenMMHEHUH. OCHOBHBIE
ctaauu npouecca. Oxpana npupo el npu npousBoacTse BB. TexHnonornueckue pemeHus ¢ Leibko
ONTUMM3ALMU pacxoia peareHToB. OpraHu3aius KIUCcI0To- U BOJooOopoTa. buonoruueckast ounctka
CTOYHBIX BOJI. B3pbriBoOe3onacHoe opopmiieHrne CUCTEM BEHTUIISILIMU U cOOpa OTXO0/10B.

Pa3znesn 3. PeakumoHHBI y3es1 B IPOM3BOACTBE HUTPOCOEAMHEeHUIl. JlonmOJIHUTeIbHbIE
rJIaBbl TEOPUHU HUTPOBAHMSA

CucreMbl TOJIrOTOBKM KOMIIOHEHTOB. MeTOJbl  perylupoBaHusi U 00ecredeHus
PAaBHOMEPHOCTH JO3UPOBAHUS KOMIIOHEHTOB B PEAKTOPbl JUIsi MHOTOKOMIIOHEHTHBIX CHCTEM.
TennoTa peakiuu HUTPOBaHUS U pa30aBICHUS KUCIOT U KX CMECEH.

MexaHu3M, KHHETHKA U TEPMOJMHAMHUKA MPO1IecCOB HUTpoBaHMs. HuTpoBaHue B 6€3BOIHBIX
KHCIIOTHBIX CMECSIX: CBA3b CKOPOCTU HUTpoBaHMs ¢ GpyHKuusmu kuciotHoctu (Ho, Hr, M). - 1 o-
Kommnuekcel, KoHKypHpylolee HUTpoBaHue. Pojib KaTHOH-PAANKAIOB B PEAKLIHUIX OKUCIUTEIBHOIO U
«HOPMAaJILHOTO» HUTpoBaHUs, Mco-HUTpOBaHUE: €r0 Pojib B OCHOBHBIX M MOOOYHBIX IMPOIIECcax.
[TapaniensHO IPOTEKAOIINE PEAKIUN TP HUTPOBAHUU.

Karanutnueckoe HutpoBanue. [Ipupoaa TBepabix Katanu3aTopoB. VX BIMsSHUE Ha CKOPOCTh
rpolriecca 1 H30MEPHBINA COCTaB MPOIYKTOB HUTPOBAHMSL.

Paznen 4. Texnosornueckoe opopmiieHre NPOLECCOB HUTPOBAHUSA

HutpoBanue B TOMOTE€HHBIX M T'€TEPOre€HHBIX cucTemax. VMcronb30BaHUE KMHETHYECKOU U
muddy3HOHHONH Mojene Uisi KOJWYECTBEHHOTO OMHMCAaHUSA JabOpaTOPHBIX W MPOMBIIUICHHBIX
MPOILIECCOB HUTPOBAHUS B TE€TEPOTE€HHBIX cucTeMax. OpraHuszanusi MOTOKOB MpPU HUTPOBAHUMU.
Kucnotoo6opor.

158



B3pbpIBOOIIACHOCTh  LIEJIEBBIX  MPOAYKTOB,  PEAKUHUOHHBIX  CMECEH, BO3MOXKHOCTh
BO3HUKHOBEHMSI B3pblBa BO BCIOMOIATENbHBIX CUCTEMaxXx. Mepbl, NOpeaynpexAarolne
BO3HMKHOBEHHE aBapwil. AmnmapaTypHoe oQopMieHHe mpoueccoB. KOHCTpyKInu peakTopos.
KoncTpykuuu cenapatopoB. XMMHUYECKHUE MPOLIECCHI, MPOTEKAIOIIUE B CEMApaTOpe, UX Y4YET IpHU
oueHke onacHoctu npouecca. KUII.

Pazgea S. IIpou3BoaCTBO apOMaTHYECKHUX HUTPOCOCAUHEHU I

XUMHUS HUTPOIPOU3BOJHBIX O€H3011a,. Toiyosa U Apyrux AY . XumHuueckue peakuuu,
MPOTEKAIOIINE TPH TMOJMY4eHHH TpoTwia. KunHernka mnporeccoB. PeaknmonHHas crnocoOHOCTh
HW30MEPOB HUTPOTOJIYOJIOB HA CTAIWSIX HUTPOBAHUS M OYMCTKH. TE€XHOJOTHS TPUHHUTPOTOJIYOJIA.
CoBpeMeHHOE TEXHOJIOTHUYECKOoe O(OPMIICHHE CTaauu HUTpoBaHUs B Poccum u 3a pyOexom.
[lepcriekTrBHBIC TeXHOJOTHUYECKUE Tporiecchl. CTamus OYMCTKH: (U3HYECKHE M XUMHUYCCKHC
METO/IbI; TEXHOJIOTHYECKOe OopmiIeHHe cTaauu ouucTku. Cyllika TpOTUiIa, CTaAUH YeIIyHPOBaHUS
U TpaHymsiuu. OU3UKO-XUMUYECKHE€ OCHOBBI U ammapaTypHoe oOQopMJIeHHE TPOIECCOB.
MaremaTuyeckoe MOAEIUPOBAHKE MTPOLECCA HUTPOBAHUS B TPOU3BOICTBE TPUHUTPOTOJIYOJIA.

XUMHS U TEXHOJIOTHS 3aMEIEHHBIX O€H30JI0B: TPUHUTPOIIPOU3BOAHBIE (heHOJIA, PE30PIIMHA,
xJiopoen3oa, anuiauHa. [loxyyeHue npsiMbIM HUTPOBAHUEM M KOCBEHHBIMHU MeToIaMu. [IpumeHeHune
B cuHTe3e TepMocToiikux BB. Xumus u texnonorus HutpoHagranuHoB. Tepmocroiikue BB.

Pa3nen 6. Texnosorust N-HUTpaMHUHOB

XUMHST ¥ TEXHOJIOTHS apOMaTHYECKUX HUTPAaMHHOB. TeTpuia. OCOOEHHOCTH HHUTPOBAHUS
apOMaTUYECKUX aMHHOB B SApO M MO aTomMy a3oTa. TexHonorus Terpuia. KuHernka, MexaHU3M
mporiecca B Cpelie KOHIICHTPUPOBAHHOM CEpHOM M pa30aBJICHHOM a30THOW KHUCIOTHL L{ukimnueckue
noauHUTpaMuHBL.  OCOOEHHOCTHM CTPOCHHMSI W CBOWCTBA IUKIMYECKHX TOJMHUTPAMUHOB,
nomumopdusm. Obnactu npumeHeHus. Kunetnka u TeruioBbie d3PQPEeKThl HUTPOIHM3a YPOTPOTIHHA.
Texnonmorust rtekcoreHa. CpaBHUTENbHAS XapaKTEPUCTHKAa OTEUYECTBEHHONW ©  3apyOexHOMH
TEeXHOJIOrMU rekcoreHa. [lomydyenue B cpene a30THOM KHCIOTBI M YKCYCHO-a30THBIX KHCJIOTHBIX
cmeceit dnermaruzanus, GU3NKO-XUMHUYECKUE OCHOBBI U TEXHOJIOTHUYECKOE OopMIIeHUE TIpoliecca.
TexHONorus OKTOreHa. Y KCyCHO-aHTHIpUHAs TEXHOJIOrUs OKTOreHa. [Iponeccel kpuctanu3anuu u
peKpHUCTAIUIM3AIIH, GU3UKO-XUMHUECKHE OCHOBBL. BO3MOXHOCTH perynupoBaHus KPUCTAIITHYECKON
Mo u(pUKAIIUU W TpaHyJoMeTpuieckoro cocraBa. [lomyuenue oxrtorena uepe3 [AIIT m TAT.
«bezanrugpuaHasy TexHoJsiorus. llepcnekTuBHbIE TPOLECCHI.

Pasznen 7. Texnosiorusi HUTpo3(pUpoB

Crpoenue u peakuuoHHas crnocoOHOCTh O-HuTpocoenuHeHui. OONacTU MPUMEHEHUS.
Meroapl MOgy4yeHUs M OYMCTKU. TEXHOJIOTHUSI TETPAHUTPOIEHTA’PUTPUTA U HUTPOTIIMLIEPUHA.
OcoOenHoctu anmnapaTypHoro u TEXHOJIOTHYECKOTO 0pOopMIICHHUS. Obecrnieuenue
6e3omacHoctumnpoiecca. Hutpouemnono3a. OcoOEHHOCTH OpraHU3allMy Ipoliecca HUTPOBAHUS
1eston03el. CoBpeMeHHasi TEXHOJIOTHSL HUTPOLeIUTI0N03bl. CTabunu3arms.

Pa3nen 8. MajiouyBcrBuTebHbie BB 1 cocTaBbl

ManouysctButensaple BB (MUBB) wu  cocrael  (MUBC).  VYnmapHoBosHOBas
YyBCTBUTEIBHOCTh KAK OCHOBHAsl XapaKTEPHCTHKA 3TUX CUCTEM. TpU OCHOBHBIX HaIlpaBJIECHUS B
paspabotke MUBB u MUBC: 1) BBenenue HOBBIX 100aBOK B cymiecTByromne BB; 2) cocraBbl Ha
OCHOBE IIMKJIMYECKUX HUTPAMUHOB C IMOJUMEPHBIM CBs3yromuM; 3) HoBble MUBB. Xumus u
texHonoruss 1,3,5-rpuamuno-2,4,6-tpunutpobensona, 2,2°,4,4°,6,6’-rekcanutpoctuibbeHa, 3-
HUTpPO-1,2,4-Tprazon-3-oxa).

Pa3znen 9. TexHoJiorust HUTPOCOECAUHEHM I, MCTIOJIb3yeMbIX B Ka4eCTBe MPOMeKYTOYHbIX
NPOAYKTOB B XUMHYECKOI NMPOMBIILICHHOCTH

Texnomorust HUTPOOEH30Jla ¥  aHWUIWHA; JUHUTPOTONYOJa W  TOJNyWUJICHIAWAMUHA.
[Tpou3BOICTBO TONYUIICH- U +METHIICHIMN301aHaTOB. OCHOBHBIE IOTPEOUTENN HUTPOCOCAMHEHUIA:
MPOM3BOJICTBA TIOJMMEPOB, KpacuTelnell W OWOJIOTMYECKU-aKTUBHBIX BemiecTB. [Iporeccsl
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BOCCTaHOBJIEHUS] HUTPOIPYIIIIbI: MEXaHU3M, KHHETHKA, TepMOAUHaMKKa. Katanu3aTopsl, X cocTaB U
CTpYKTypa. biouHble KaTanu3aTopsl.

4. O6beM y9eOHOM TUCITUTLINHEI

. Bceero 7 cemecTp 8 cemecTp
Bunbt ye6noii paborni 3E |Axkan.u.l 3E |Akan.u| 3E |Axkan. u.

OO0mas TPyA0eMKOCTh TUCIHIIJIHHbI 11 396 3 108 8 288
KonTakTHasi paboTa — ayAuTOPHBIE 445 160 09 30 355 128
3aHSATHS:

B TOM 4HcJe B (popmMe NpaKTHYECKOH 21 76 ) ) 21 76
MOArOTOBKH ' '

Jlexuuu (Jlek) 1.34 48 0.9 32 0.44 16
[Ipaxtueckue 3anstus (113) 0.44 16 - - 0.44 16
JlaboparopHsbie 3aHsaTHs (J1ab) 2.67 96 - - 2.67 96
B TOM YHCIIe B (popMe MPaKTHIESCKON 299 80 i i 299 80
MMOATOTOBKH ' '
CamocrosiTesibHas padora: 4.55 164 11 40 3.45 124
KoHTakTHast camocTosiTeNbHas paboTa - - -
CaMOCTOSATETbHOE N3YUEHHUE Pa3/ieoB 4.55 164 1.1 40 3.45 124
TTVCITMTLTAHBI

JK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — mpoMeKyTo4Has 08 04 04
aTTeCTalus 2 ' 1 ' 1 '
[ToaroroBka K 3K3aMeHy 71.2 35.6 35.6
Buja KoHTpoOJIsI: 9K3aMeH JK3aMeH

. Bcero 7 cemecTp 8 cemecTp
Bujbt yuebuoii padorst 3E |Actp.u.] 3E |Actp.u.| 3E |Actp.u.

OO0masi TpyA0eMKOCTh M CHUILTHHbI 11 297 3 81 8 216
KonTakTHasi paboTa — ayiuTopHbIE 4.45 120 09 o4 355 96
3aHSITHSA:

B TOM 4ucJje B GopMe NPpaKTHYeCKOM 21 57 ) ) 21 57
MOAr0TOBKH ' '

Jlexunn (JIek) 1.34 36 0.9 24 0.44 12
[Ipaktuueckue 3ausatus (113) 0.44 12 - - 0.44 12
JIaGopatopusle 3ansaTus (J1ad) 267 72 - - 267 72
B TOM 4HCIIEe B (popMe MpaKkTHIEeCKON 299 60 i i 299 60
MOJATrOTOBKU ' '
CamocrosiTesbHast padora: 4.55 123 1.1 30 3.45 93
KoHTakTHas camocTosiTeNnbHas paboTa - - -
CaMOCTOSTENILHOE U3yYeHUE PA3IENOB 4.55 123 11 30 3.45 93
U CIUILTAHBI

JK3aMeH 2 54 1 27 1 27
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KoHnTakTHas paboTa — MpOMEKyTOUHAS 06 03 03
aTTeCTaIUs 2 1 1
[ToaroroBka K 3K3aMeHy 53.4 26.7 26.7
Buj KOHTpOJIA: JK3amMeH JK3amMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIITIHHBI
«XHUMHSA ¥ TEXHOJIOTHSI MHHUIMUPYIOIIHUX U ObICTPOrOPSIIMX B3PbIBYATHIX BelIECTB»

1. Ieap AMCHMIIMHBI — O3HAKOMIIGHHE OOYyYarOmUXCS C XUMHYECKHUMH, (UZUKO-
XUMHYECKUMHU ¥ B3PHIBUATHIMHU CBOMCTBAMH HHHUIIMUPYIONINX H ObICTporopsimux BB, meTomamu ux
WCIIBITAHUHN, TTPABHJIaMU O€30TIACHOTO OOpAIICHHUS, TPATUITUOHHBIMU U HOBBIMU TEXHOJIOTHICCKUMH
MIPUEMaMH MTOJTYYCHHUS ITATHBIX HHUITUUPYIOIINX B3PHIBYATHIX BEMIECTB, & TAKIKE C KOHCTPYKIIUSIMH
U YCTPOKCTBAMU, B KOTOPBIX HCITOJIB3YIOTCS HHUITUUPYIOIINE MaTePHAITHI.

2. B pe3yabTaTte u3y4eHusi AUCHUIIMHBI 00YYAOMIUIACS T0JIKEH:

Obnadams ClenyONUMA KOMIIETCHIIMSMU U UHIAUKATOPAMH UX JOCTHKEHUS:

MK-1 (TIK-1.2); NMCK-1.1 (TICK-1.1.1, TICK-1.1.2, TICK-1.1.3, TICK-1.1.4, TICK-1.1.5,
IICK-1.1.7); NCK-1.3 (TICK-1.3.1, TICK-1.3.2, TICK-1.3.4, TICK-1.3.6, IICK-1.3.8, TICK-1.3.9,
I1CK-1.3.12, [ICK-1.3.13).

3nams.

— OCHOBHBIE CBOWCTBA W METOJbI TIOJNYYCHHS] WHHIMAPYIONIUX ¢  OBICTPOTOPSIIHX
B3PBIBYATHIX BEIIECTR,;

— METO/IbI HCITBITAHUS U OTIPEICIICHUS] OCHOBHBIX XapaKTEPUCTHK;

— mpaBuWiia 6e30TacHOTO OOpaIIeHs C STUMH MaTepraIaMu;

Ymemo:

— HCCIIeIOBaTh OCHOBHBIE CBOMCTBA M MPOrHO3UPOBATH IOTEHIHMANBHBIE O0OJIACTH
MIPUMEHEHHSI HOBBIX MHUIMUPYIOIIUX U OBICTPOTOPSIINX MaTeprasos;

Braoems:

— IPaKTUYECKUMH HaBbIKaMu 0e30MacHON paboThl ¢ MHULIUUPYIOIMIUMH U OBICTPOTOPSIIUMU
B3PbIBYATHIMU BEIIECTBAMHU B J1a0OPATOPHBIX YCIOBUSIX.

— nHdopmanrei o MPOUu3BOJACTBY U NPUMEHEHUIO HHULMUPYIOHINX U ObIcTporopsmux BB.

3. Kpartkoe coagep:xaHue TUCHHUILUIUHBI:

BBenenue

CrpykTypa OUCHMIUIMHBIL, JIMTEpaTypa MJjs CaMOCTOSTEIBHOIO u3ydyeHus. Mecrto
naunuupyronux BB (MBB) B psiay sHeproHachllieHHBIX MaTtepuaioB. VcTopuyeckue sTambl
pazButuss VBB u cpenctB mnunumupoBanus. beictporopsimme BB. Dkonormyeckue acnekTsl
ncnoJib3oBanusa BB miis rpaxaaHcKux Lenei ¥ B MPOMBIIIIIEHHOCTH.

Pa3nen 1. OcHOBHBIE CBOIICTBA MHHUIMUPYOIMX U OBICTPOrOPSIIMX B3PbIBYATHIX
BentectB (MUBB u BI'BB)

1.1. Knaccudukanus HBB mno xumuyeckomy mnpusHaky (12 kmaccoB). OCHOBHBIE
npeAcTaBuTeNnd. XapakTepHsle cBoiicTBa VBB, oTnnyaronmme ux OT Apyrux 3>HEProHACBIEHHBIX
MaTepuanoB. Bbicokas CKOpPOCTh HadajdbHOW CTAaJuU B3PBIBUATOrO MpeBpalleHus (TOPeHUs) Kak
KIIH04eBOM (pakrop Juis oObscHeHUs MHorux cBoiictB MIBB. KommuecTBeHHOe pazmuune MexIy
MHUIMUPYIOMIMME U Opu3aHnTHEIMU BB mipu pasButum mpoiiecca nepexoaa ropeHus B JE TOHAIMIO C
TOYKH 3PEHHUSI OCHOBHBIX ITOJIOKEHUNW TEOPUU TOPEHUS IOPUCTHIX CUCTEM.

1.2. OcHoBuble xapakrepuctuku HMBB u BI'BB. HWuunuupyromas crnocoOHOCTb,
YyBCTBUTEIBHOCTD K yIapy, TPEHUIO, JIydy OTHsS, TEPMUYECKasi CTOMKOCTb. METOIbl ONpenciIeHNs
MHUIMHPYIOIIEH CcrnocoOHOCTH. MHUHUMAIBHBIA WHULMUPYIOIIKANA 3apsia. Braustomue ¢axkTopsbl.

161



Komnposeie Meroasl ompeneneHus YyBCTBUTEIBHOCTH. MeToAbl HCCIENOBaHUS TEPMUYECKOU
croiikoctu. Temneparypa BCObIIIKY. Bpems 3a1ep:KKU BCIIBILIKH.

Pa3nesa 2. OcnoBHble npeacrapurenu UBB. Xumuyeckue u B3pbIBYaThie CBOMCTBA.
IIpombinieHHbIE M 1a00paTOPHbIE METOAbI MOJTy4YeHUSs

2.1. BspblBuaTble KOMIUJIEKCHBIE COEJUHEHMsS NEpexXogHbIX MeTamwioB. CrpoeHue
KOMILJIEKCHBIX COeIMHEHU. JIuranapl 1 aHHOHBI JUIsI IOJTyYEHHS ObICTPOrOPSALIMX U HHULIMUPYIOIIUX
BB. BnusHue npupoasl MeTajula, JIMraHaa ¥ IPOTUBOMOHA HA B3pbIBYATHIC CBOMCTBA BELICCTB.
OCHOBHBIE TIPEACTABUTENN, METOIbI TIOTy4EHUS, (PU3UKO-XNUMUYECKHE U B3PbIBUATHIC CBOMCTBA.

2.2. Comu (hynbMHHOBOW KHCIOTHL. DyapbMHHATBI MeTawioB. ['pemydas pryts. Hcrtopus
OTKPBITHs. XHWMH3M MOJy4eHUss U cTpoeHue. DU3MKO-XMMUYECKHE W B3pbIBYATHIC CBOMCTBA.
Bsaumopneiicteue ¢ metamamu. Crioco0 MpPOMBIIIIEHHOTO MPOW3BOJCTBA MO CTagusM. MeTo bl
YHUYTOKEHHUSL.

2.3. A3zotuctoBomopoaHas kuciora. CTpoeHune u cmnocoObl momydeHus. Duzmyeckue,
XMUMHMUYECKHE U B3pbIBUaThle cBoiicTBa. Conu ¢ MeTtamuiamu. [IpoMbliieHHbIE CIOCOOBI MOTy4YeHUs
asuaa HanI/Ifl II0 CTaausaM. q)I/I3I/IKO-XI/IMI/I‘I€CKI/I€ nu B3pI)IB‘-IaTI:I€ CBOﬁCTBa a3nuga CBHHIIA.
B3aumMoseiicTBre ¢ KUCI0TaMH, IMIETI0OYaMH U MeTaJIaMu. [ uaposuTudeckas HecToMKocTh. Crioco6
HpOMI)IHIJ'IeHHOl"O HpOI/ISBOJICTBa 10 CTaausM. BI/IJIBI HpOMBII]_U'IeHHOFO adnuja CBUHIIA. MCTO}ILI
YHI/I'-ITO)KeHI/IfL

2.4. Conu NOIUHUTPOOKCHOEH30510B Kak MIBB M KOMIOHEHTHI MUPOTEXHUUYECKUX CMECEH.
KanueBbie M CBHHLIOBBIE COJM HOJUHUTPOPEHONOB U pe3opuuHOoB. Ctudnar cBunna. dusnko-
XUMUYECKHE W B3pbIBUaThIe cBOMcTBA. O0mactu nmpuMeHeHusl. [IpoMBITIUIEHHBIN CITOCO0 TOJTydeHU st
1o cTagusiM. MeTo1 yHUUYTOKEHUSI.

2.5. Jmazomuautpodenosn. CTpoeHue, CBOWCTBA, METOJAbI TOJy4YeHHs. B3pbiBuatbie
XapaKTepUCTUKU U TpUMeHeHue. [IpoMbIIUIeHHbI cnoco® MoMydeHus Mo cTaausM. MeToJisl
yauutoxxenus.  Conmum  nuazoHUTpoOeH30s0B.  Hutpatsl u mepxjopaThl  MOHO- U
TUHUTPOANA300eH3010B. CIOCOObI OJTYYEHUS U B3pbIBYAThIE CBOMCTBA.

2.6. 5-3amenieHHble TeTpa3oyia B KauecTBe HHUIMHpYomux BB. BausHue npuposs
3aMeCcTUTENs] Ha CKOPOCTh TOpEHHs M B3pbIBUaThle CBOMCTBa TeTpa3osioB. llpomsBoanbie 5-
HUTPOTETpa30Jia Kak nepcrnekTuBHbie «3enenbie» UBB. [ltatnoe BB teTpasen. CtpoeHue, METOIbI
MOJIyYeHUs, XUMHUYECKHE U B3phIBUaThie CBOMCTBA. [IpOMBIIIIIIEHHBIN CTTOCOO MOJTyYEHUS 110 CTAIUSIM.
JIaGopaTopHBIi 1 MPOMBIILIIEHHBINA CLIOCO0 YHUUYTOXKEHUS.

2.7. Oprannyeckue aszuasl kak KMBB. OOmwue MeTroapl MONy4eHHUS U OCHOBHBIC
npencraButenu. Luanyprpuasua u TpuazuaoTpuHATPoOEH30:1. JlabopaTopHbIi cioco0 MoTydeHus,
B3pbIBUATHIEC CBOMCTBA.

2.8. Opranuueckue rmnepekucu. OOmas XapakTepUCTUKa M OCHOBHBIE MPEICTaBUTENN
B3pBIBUATHIX MEpokcuaoB. llepokcuapl arerona. ['excameTHIIEHTpUIIEPOKCUATUAMUH. MeTo bl
MOJIy4€HUS U CBOMCTBA.

2.9. Conmu nuauTpobeHzodypokcana. Crnocod monydeHus. BnusHue monokeHus MeTania B
MOJIEKYJIe Ha B3pbIBUaThIe CBOICTBa coequHenus. Kanuesas counb 4,6-muHUTpoOEH30(DypoKcaHa Kak
MEPCIIEKTUBHOE JKoJIorndecku-6e3onacHoe VBB s ynapHo-BOCHIIaME@HUTENBHBIX KalCIOIbHBIX
COCTaBOB.

Paznen 3. [Ipumenenune UBB. Cpeacrea nHMIMMPOBaHUSA
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3.1. Knaccuduramus CU. Cpencra Bo30yxneHus aeroHarmu. CpeacTBa BOCIUIAMEHEHUSI.
OcnoBuble u BcromorarenbHble CU. Kamncronu-BocruiaMeHUTeNIM W KarCIOJIU-IeTOHATOPHI.
DNEeKTpUUYECKUE U HEITIEKTPUUECKUE CUCTEMbl HUHULIMUPOBAHMUSL.

3.2. CpenctBa mnepenayd HHUIMHUPYIOINIETO M OTHEBOIO UMITYJbCa Ha PACCTOSIHUU.
OrHenpoBOIHBIA W JIETOHUPYIOHMIUH IIHYphl. OCHOBHBIC THITBI IIHYPOB W WX XapaKTCPUCTHKH.
CronuH. Y 1apHO-BOJTHOBAs TPYyOKa.

4. O0beM y9eOHOM TUCITUTLINHBI

O0beM TUCHUTIINHBI

Bun yae6HOMI paboThI
3E Axkan. 4. | AcTp. u.

OOm1ast TPYI0EMKOCTh UCIUILTHHBI 7 252 189
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 3.1 112 84
B TOM 4HcJje B (popMe NPAKTHYECKO# MOAT0TOBKH 11 40 30
Jlexruu 0.6 20 15
[Tpaktuyeckue 3austust (I13) 0.3 12 9
JIaGopatopusie padotsl (JIP) 2.2 80 60
B TOM 4HuCIe B (popMe MpaKTUUECKON OTOTOBKU 2 72 54
CamocTosiTeibHasi padoTa 2.9 104 78
KonTakTHas camocTosiTenbHas paboTta - -
2,9
CamocTosATeIpHOE U3YUEHHE Pa3/Iei0B IUCIUIUIUHEI 104 78
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4 0,3
IToaroToBka K SK3aMeHY 35,6 26,7
Buja KoHTpoOJISI: IK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHBI
«XHUMHS IreTePOUMKINYECKHX COeJUHEHU I a30Ta»

1. Leas 1ucHUNIMHBI — 03HAKOMJICHHE 00YUaIOUIUXCs ¢ OOMIMMHU MPUHIIUIIAMU TIOCTPOCHUS
SHEProeMKuX azoTcojiepkammx rerepouukyioB (DAIY), ux dusnmueckumMu © XUMHYECKUMU
CBOMCTBaMH, a TaK)Ke ¢ 0COOCHHOCTSAMU UCTOJb30BaHusI DAL B BOCHHBIX U MUPHBIX LIETISX.

2. B pe3yabTaTe H3y4yeHHUs JUCHUILIMHBI 00y4AIOIIUIICH 10JI2KEH:

Obaadoams cleqyOIUMUA KOMIIETCHIMSIMA U HHIAUKATOPAMU UX JIOCTHKEHUS:

MK-7 (IIK-7.11); IICK-1.1 (TICK-1.1.1, TICK-1.1.2, TICK-1.1.3, TICK-1.1.4, TICK-1.1.5,
I1CK-1.1.6, TICK-1.1.7); IICK-1.2 (TICK-1.2.11).

3nams.

— OCHOBHBIE MPHUHIMIBI  CO3JaHUS HOBBIX SHEPrOHACHIIICHHBIX  A30TCOJEPKAIIUX
reTEPOLIUKIIOB;

— OCHOBHBIE METO/IbI IOJYYEeHHs U TPEOOBAHUS K UCXOAHBIM POAYKTaM;

— TEOPETUYECKUE OCHOBBI IMPOLECCOB HUTPOBAHMS, OKHUCIEHUS U  a3UAMPOBAHUS
a30TCOAEpKAIIUX IeTEPOLIUKIIOB;

Ymemn:

— IpOrHO3UpoBaTh dA((EeKTUBHBIE TYTH CHHTE3a OSHEPTOEMKUX TeTePOIMKINYECKUX
COCJIMHEHUH;

— OLICHMBAaTh XWMHMYECKHME M DHHEPreTUYECKUE CBOMCTBA HOBBIX SHEPrOHACHIIEHHBIX
MaTepuaios;
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Braoemy:

— [IPAaKTUYECKMMHU  HABBIKAMU  IIOJyYEHUS  DHEPrOHACBIIECHHBIX  TIE€TEPOLMKIOB B
1ab0paTOPHBIX YCIOBUSX;

— COBPEMEHHOM HAyYHO-TEXHUYECKON MHPOPMALUEH 10 MOIYICHUIO U (PU3UKO-XUMHYECKIM
CBOMCTBAM 3HEPrOHACHILIEHHBIX a30TCOAEPKAIIMNX IE€TEPOLUKIIOB;

3. KpaTtkoe conep:kanue IUCHUIIINHBI:

Pa3nes 1. BBenenne. OcHOBHbBIE 10J103keHHsA. MeCTO HUTPOIIPOU3BOIHBIX a30TCOAEPKAIINX
IrCTCPOUMKIIOB B PAAY SHCProCMKHUX MATCPpUAJIOB U OMOJIOTMYECKHA aKTUBHBIX BCUICCTB. OcHOBHBIE
IIOHATHUA O B3aUMHOM BJIMAHHWU HNPUPOABI I'€TCPOATOMA M KOJIbIIa Ha PCAKIMOHHYIO CIIOCOOHOCTD
COGHHHGHHﬁ. ApOMaTI/I‘-IHOCTI) A30THUCTBIX I'CTCPOLMKIIOB.

Homenknarypa rerepolMKInyecKux COeAMHEHNH.

3aMecTUTEIbHAS U TPUBHAJIbHAA HOMCHKIJIATYypa. Cucrema Fqua-BI/mMaHa B IIPUMCHCHHH K
a30TUCTBIM rerepolrkiaM. OCOOEHHOCTH HOMEHKIATYpPhl OJUIUKINYECKUX COEIUHEHHH.

OO011re TpUHLKITBI CUHTE3a TE€TEPOLUKINYECKIX COEIMHEHUH.

[TonsiTe o peakuusax rerepouukinzanuu. Kinaccuduxanus peakuuil HUKJIONPUCOEINHEHUS U
ANEKTPOLMKINYECKUX PEaKIMi Ha MpUMEpe CUHTE3a a30TCOJAepXKaIlMX coeauHeHuil. Peakuuu
KOHJICHCAIIUU B CUHTE3€ a30TUCTHIX T'€TEPOLIUKIIOB.

Pa3nen 2. HacoblleHHbIe a30TCOAEP KALIME TeTEPOLMKIIbI.

ASI/IpI/IHI/IHI)I U a3€TUIUHBI - KaK IMOTCHIHUAJIBHBIC HWCTOYHUKHW B CHHTE3€ OJSHCPrOCMKHUX
coenuHeHuil. CTpoeHHEe, OCHOBHBIE CIOCOOBI MONYYEHUS U XMMHUYecKue cBoicTBa. OcoOeHHOCTH
CHUHTEC3a MOHO- W TMOJUIUKINYCCKUX HUTPAMHUHOB. CuaTe © PCaKIuoOHHasA CIIOCOOHOCTD
MUKIWYCCKUX HHUTPOMOYCBHH. Bmmsgane xucioTHOCTH Cp€abl Ha HalpaBJICHUEC HW CKOPOCTbH
HUTPOBAHMSL.

CoBpeMeHHbIE TpEACTaBIEHUS O cHoco0aXx CHHTE3a KapKacHbIX, MOJMAIPUYECKUX
SHEPrOEMKHUX COCTMHEHUM.

Paznen 3. Azoubl.

[Tuppos1, mupa3os, UMHUIA30J1, TPUA30JIbI, TETPA30Jd M MeHTa30ybl. CTpOCHUE, XUMUUYECKHE
CBOWCTBA M OCHOBHBIE CIIOCOOBI TIOJIydeHHs. BiusHUE CTpOEHUsT a30JI0B U MPUPOJIbI HUTPYIOIIETO
arcHTa Ha OPUEHTALMI0O M KUHETHUKY HUTpoBaHUsA. KocBeHHBIEC CITOCOOBI BBEICHUS HUTPOTPYIIIHI B
CTPYKTYPY a30JI0B.

DHEpProHachlIEHHbIE KOHJEHCHPOBAaHHBIC a30jbl. HutpompousBoaHble OCH3UMHUIA30j1a U
oen3oTpuazona. [lepcrieKTUBHBIEC HAINIpaBJICHUS B XUMUH TeTpaa3aleHTAJICHOB. BiusHue cTpoeHus
Ha TEPMUYECKYIO CTAOMIBHOCTD.

Xumus 1,2,5-okcanmas3oios.

®dypazansl 1 Gpypokcanbl. CTpoeHHE, XUMUYECKHE CBOMCTBA U cOcOObI nonydenus. CuHTe3
SHEProeMKUX MaTEepHaJiOB HA OCHOBE (DypOKCAHOB U (Pypa3aHOB.

Pa3nen 4. AZUHBI.

[IupuavH, nupasuH, NUPUMHUAWH, TUPUIA3UH, TPUA3UHBI U TeTpa3uHbl. CTpoeHuE,
XMMHUYECKHE CBOMCTBA M OCHOBHBIE CIIOCOOBI MOMy4YeHHs. BiusHue cTpoeHUs a3MHOB M MPUPOIBI
HUTPYIOIIETO areHTa Ha OPUEHTALMIO U KHHETUKY HUTpoBaHus. [IpsiMoe HUTpOBaHHE U KOCBEHHBIE
METO/Ibl BBEJICHUSI HUTPOTPYIIHBI B CTPYKTYpy rerepoliukia. OcCoOEHHOCTH a3ua0-TeTPa30IbHOMN
TayTOMEPHHU B PsITy 3aMELIEHHBIX a3UHOB.

[lonyyeHue -SHEProeMKux MaTEepHalOB Ha OCHOBE CHUMMETPUYHOIO  TETpa3uHa.
A3070TeTpa3nHbl B CHHTE3€ SHEPTOHACHIIIEHHBIX COSTMHEHUI U OMOIOTMUECKU-aKTUBHBIX BEIIECTB.
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1,2,3,4-Terpazun-au-N-oKCHIbl Kak HOBBIA KJacc IHEProeMKHX coenuHeHuil. Crparerus
CUHTE3a, COBPEMCHHBIC MPEACTABICHUS O MEXaHU3ME IUKIN3alUU, (U3NICCKHEe U XUMUYECKUE
CBOMCTBA.

4. O0beM yueOHOM THCHHMILINHBI

Bt yue6HO# paGoTh! O0beM TUCUMILTUHBI
3E Akaj. 4. | AcTp. 4.

OO0mast TpyI0eMKOCTh JTUCITUATIIHBI 5 180 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 1.8 64 48
B TOM 4HcJje B (popMe NPAKTHYECKO# MOAT0TOBKH 0.67 24 18
Jlexuun 0.9 32 24
JlabopaTtopubie paboTsl (JIP) 0.9 32 24
B TOM 4HcCI€ B (popMe MPaKTUUECKON OATOTOBKU 0.78 28 21
CamocTrosiTejibHasi pa6oTa 2.2 80 60
KoHTakTHas caMocTOsITeNIbHAs paboTa 29 - -
CamocrosiTeIbHOE H3YUSHHE Pa3/IeoB JUCIUTUINHBI ’ 80 60
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4 0,3
IToAroTOBKA K 3K3aMEHY 35,6 26,7
Bujx KoHTpOJIS: JK3aMeH

AHHOTanusA padoyeil nporpaMmsl AucHUIIMHBI «TexHnonorus cmeceBbix JHC»

1. Heap AuCHUIIMHBI — O3HAKOMJIEHHE O0yJaroIXcsl ¢ OOUMMH MPUHIUIIAMH CO3/1aHus U
COBPEMEHHBIMH TPEOOBAaHUSIMU K CMECEBBIM SHEPrOHACHIIIEHHBIM MaTepHajiaM, HUCIOJIb3yEMBIX B
peXHMe JEeTOHAIMU - CMECEBBIM B3pPbIBUATHIM BEIIECTBAM, MX KOMIIOHEHTHOH 0a30ii, COCTaBOM,
TEXHOJIOTUSIMU TIOJY4YEeHUS, (U3UKO-XUMUYECKUMH M B3pPbIBUATHIMU CBOWCTBaMHU, a TakKXke C
MPUHIUIIAMU UX UCIIOJIb30BAHUS B BOGHHBIX U MUPHBIX LIETSX.

B pe3yabTaTe n3y4eHUs IMCHUIIMHBI 00YYAIOIMICS J0JIKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIIUSIMHI U HHIUKATOPAMU UX JOCTHKECHUS:

MCK-1.1 (TIICK-1.1.1); IICK-1.2 (IICK-1.2.5, TICK-1.2.7, TICK-1.2.8, IICK-1.2.9);
ICK-1.3 (TICK-1.3.1, TICK-1.3.4, [ICK-1.3.8, TICK-1.3.9, TICK-1.3.10, TICK-1.3.12, [ICK-1.3.13).

3uams.

— TEOPETUYECKHE OCHOBBI IIOCTPOEHUSI COCTABOB SYHEPIOEMKHX CMECEBBIX MATEPHAIIOB;

— OPUHLMIBI OJ00pa KOMIIOHEHTOB M 3aBUCHMOCTb Ba)KHEHIIMX CBOMCTB 3HEPrOEMKUX
CMECEBBIX MaTEPHAIIOB OT MPUPOIbI K COOTHOLIEHUSI KOMIIOHEHTOB, TNIOTHOCTH U CTPYKTYPBI 3apsija,
OT BHEUTHUX yCJIOBUH;

— TEXHOJIOTHH TPOU3BOJCTBA, CHAPSDKEHUS M TMPUMEHEHHS, (U3MKO-XUMHYECKUE U
B3pbIBUAThIE CBOMCTBA MPHUMEHSEMBIX HHEPrOEMKHX CMECEBBIX MaTepualoB, NYyTH HX
COBEPIICHCTBOBAHNS;

— COCTaB U Ba)KHEWIIME CBOICTBAa CMECEBBIX YHEPTrOHACHIIIEHHBIX MaTEpHUaJIOB Haubojee
4acTO MPUMEHSIEMBIX B TPOMBIIUIEHHBIX, BOCHHBIX M TEXHUUYECKUX LENX;

— CHUCTeMBbl KiIaccH(UKAMKU TPOU3BOAUMBIX TPOMBIIUIEHHOCTHIO CMECEBBIX B3PBIBUATHIX
BEILIECTB;

Ymemn:

— aHANM3UpPOBaTh HMH(GOPMAIMIO 00 HYHEPrOEMKHX CMECEBBIX MaTepHualiaX, OMpPEeNeNiaTh HX
o0nacTh MpUMEHEHHs B 3aBHCHUMOCTH OT COCTaBa, a TaKXKe MpeiaraTh pelenTypbl COCTaBOB s
onpenenéHHOM 00IacTh MPUMEHEHHUS,

— MPOTHO3UPOBATH MYTH COBEPIICHCTBOBAHUS YHEPTOEMKHX CMECEBBIX MAaTE€PUAJIOB B IJIaHE
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3P PEKTUBHOCTH, SKOHOMHYHOCTH M OE30MAaCHOCTH MO0 KOMIIOHEHTHOH 0a3e, coCTaBy, CTPYKTYpE,
TEXHOJIOTHUSIM TIOJIyYCHHUSI, CHAPSHKECHUS, IPIMEHEHHS,

Braoems:

— HaBBIKAMU pacueTa BaXHEWIIMX B3pPHIBUATBHIX XapaKTEPHUCTUK M 3HAHUEM METOIOB
HKCTIIEPUMEHTAIIBHOTO OIPENIEICHUS] XapaKTEPUCTUK CMECEBBIX SHEPTOHACHIIICHHBIX MaTEpHAJIOB,
BXO/ISIIIUX B TEXHUYECKUE TPEOOBAHMS HA TOTOBYIO IPOAYKIIHIO;

— COBpeMEHHOW MH(popMaIMeld 0 KOMIOHEHTaM, PEeLenTypaM, TeXHOJOTHIM IMOJydeHUS U
00J1acTsIM MPUMEHEHUST CMECEBBIX SHEPTOHACHIIIEHHBIX MaTepuasioB B Poccun u 3a pyoexom;

— HaBBIKAMHU HM3Yy4eHUs, 000O0mEeHNs U aHauu3a MHGOPMAIMK MO BOIPOCAM, CBSI3aHHBIM C
COBEPILIEHCTBOBAHMEM TEXHOJIOTHH TOTYYEHHS U IPUMEHEHHUSI CMECEBBIX YHEPIrOEMKHUX MaTEPHAJIOB.

3. KpaTtkoe conep:kanue IUCHUTIINHBI:

BBenenne. Kparkuii 0030p BO3HUKHOBEHHS U pPa3BUTUS IPOU3BOJICTBA CMECEBBIX
SHEPrOHACHIIIEHHBIX MaTepuanoB B Poccuu u 3a pyOexxoM. 3HaueHHE MCIOJIb30BaHUS CMECEBBIX
SHEPro€MKUX MaTepHaioB B MPOMBIIUIEHHOCTH W BOEHHOM jene. Ilpumepbl X03iHCTBEHHBIX M
HayYHO-TEXHUUYECKUX 3a/a4.

Paszpen 1. O0mas xapakTepuCTHKA CMeCEBbIX JHEPIOHACBIIEHHBIX MaTEPHAJIOB

KpaTtkass xapakTepucTtuka o0O0OJacTH HCIHOJB30BAaHUS CMECEBBIX HSHEPrOHACHIIIEHHBIX
MaTepHuajJoB B HAPOJHOM XO3sIMICTBE M BOEHHOM Jeine. TpeOoBaHUsl, MPEAbIBIIEMbIE K CMECEBBIM
MaTepuagaM UcXos U3 ycinoBui npuMeneHus. O0bEM Mpou3BOACTBA.

Cucrembl KiIacCU(PHUKAIMA CMECEBbIX SHEPrOHACHIIIEHHBIX MaTepUalioB IO B3PbIBYATHIM
CBOMCTBaM, IO COCTaBy, MO YCIOBUSM IpPUMEHEHHs. TexHHyeckue TpeOOBaHUS K CMECEBBIM
SHEProHACHIIIEHHBIX MaTepraiaM pa3Iu4HbIX KJIACCOB.

OCHOBBI TEOpUHU JIETOHAIIMKA CMECEBBIX HEPrOHACHIIEHHBIX MarepHanoB. OCHOBBI TeOpUHU
JETOHAIMU Ta3000pa3HbIX, JKUIKUX M TBEPABIX OSHEPrOHACHIIIEHHBIX CMECEBBIX MaTepUajoB.
CtpoeHnune JeTOHAIMOHHOTO (PPOHTA, 0COOEHHOCTH PACIIPOCTPAHCHUS ACTOHAIIMN BOIM3HU MIPEACIIOB.
JleToHAITMOHHBIC PEXXUMBI C HU3KOW M TIOBBIIEHHOW CKOPOCThIO. BiusiHue GU3nMKo-MexaHUYeCKUX
(akTOpOoB Ha CKOPOCTb M TMpeleNbl pPACIpPOCTPaHEHHs JeTOHauuu. TeopeTndyeckuil pacyér
JETOHAIMOHHBIX XapaKTEPUCTHK cMeceBbIXx BB: ckopoctw paeroHanmu, AaBi€HUs [E€TOHALMH,
pabortocrnocoOHOCTH. MeToAbl  SKCIEPUMEHTATLHOTO  ONPENENIEHUs  AKCIUTYaTallUOHHBIX U
JETOHAIMOHHBIX XapaKTEPUCTUK CMECEH.

OCHOBBI TEOpPUM NPEIOXPAHUTEIBHBIX B3pPbIBYATBHIX BEIIECTB. TEIUIOBBIE THIIOTE3bl O
MEXaHU3ME BOCIUIAMEHEHUS METaHO-BO3AYUIHOM cCpelpl B3ppIBOM. Pa3BuTHE TEOpUH ULENHBIX
peakuuil 11 OOBSACHEHUS MEXaHM3Ma BOCIUIAMEHEHHUS METaHO-BO3JYIIHON Cpeabl B3pPHIBOM.
[IpuHUHKIIBI TOCTPOEHUS COCTaBa MPEIOXPAHUTENBHBIX B3PbIBUATHIX BEIECTB. MeTOAbl UCIIBITAHUS
Ha OIIACHOCTh BOCIUIAMEHEHHUS METaHa W YrOJIbHOW NbUIM. [IpuuuHBI BBITOpaHUs B3pbIBYATBIX
BEIIECTB MPU BEIACHUM B3PHIBHBIX pa0dOT B YroOJIbHBIX IIaXTaX, METOJbl OIIEHKH CKJIOHHOCTU K
BBIFTOPAHUIO U MEPBI IIPEIOTBPALLICHUS BBITOPAHHUS.

Pa3znen 2. OCHOBBI XMMHYECKOH TEXHOJIOTHH MPOU3BOJACTBA CMECEBBIX COCTABOB

XapakTepucTUKa OCHOBHBIX KOMIIOHEHTOB cMeceBoro BB u mpuHIHIBI moa0opa cMeceBbIX
KOMNO3uLui. OKUCIUTENN, CPAaBHUTEIbHAS XapaKTEPUCTUKA. ['0Oprouee B3pbIBYATOE U HE B3PbIBUATOE
(MeTamibl U oprannueckue coequHenus). CeHcubunuzaropsl aetoHanuu. HepTHble 100aBKH U MX
poiib B cocTaBe. [Ipoune noGaBku, XapakTepuCcTUKa U Ha3HaueHue. BiausHue coctaBa B3pbIBYATON
KOMIIO3ULIMM Ha JIETOHAI[MOHHYIO CHOCOOHOCTh, CHOCOOHOCTh K TOpPEHMIO, CTaOUIBHOCTD
B3PBIBUATHIX XapAKTEPUCTHK.

XapaKkTepUCTUKAa OCHOBHBIX XHMHUKO-TEXHOJIOTMUECKUX IPOLIECCOB, MCIIOIb3YyEMBIX B
MIPOU3BO/ICTBE CMECEBBIX COCTABOB: CYILIKA, APOOJIEHUE, CMEIlIEHUE, TPAHYIISIIHS.

AnmnapatrypHoe o¢opMIIeHHE TEXHOJOIMYECKHX IPOLECCOB MPOU3BOJCTBA cMeceBbIXx BB.
KoHcTpykius n xapakTepuCTHKa anmapaToB, UCIOIb3YEMbIX Ul CYIIKH KOMIIOHEHTOB CMECEBOTO
BB, rpy6oro u ToHKOro m3MenbueHus. CMECUTENN HENpephIBHOTO U MEPUOANYECKOTO JICHCTBUS.
I'panynsaropsl, GOPCYHKH, KIACCH(PUKATOPHI.
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OCHOBHBIE TEXHOJIOTUYECKUE CXEMBI IPOU3BOJICTBA B3PhIBUATHIX CMECEH.

TexHOoNOrMUECKHE TMOTOKM TPOU3BOJCTBA MOPOMIKOOOPA3HBIX B3pPHIBUATHIX  CMeECel
IIEPUOANYECKOrO U HEIPEPBIBHOTO JIECUCTBUS.

[Tpon3BoACTBO B3PHIBUATHIX CMECEH, COAEpKALIMX MOJUMEpPHbIE M IUIACTH()UIUpYIOINe
KOMIIOHEHTHI.

[Ipoun3BoaCcTBO Irpy0OTUCTIEPCHBIX U TPaHYINpPOBaHHBIX BB.

Pa3nen 3. CocTaB, 0CO0€HHOCTH HM3rOTOBJIEHHA U CBOIICTBA OCHOBHBLIX THIIOB CMECEBBIX
JHEepProHachIlleHHbIX MaTepuaioB. CMecH Ha OCHOBE AMMHUAYHOM CeJIMTPbI

CMmecu Ha OCHOBE aMMHAYHOM CETTUTPHI.

[TopormkooOpazapie aMMOHUTHL. OCOOCHHOCTH TPOW3BOJACTBA. DUINKO-XHUMHUYECKHAE U
B3pBIBYATHIE CBOMCTBA. [[pMepsl COBpEMEHHBIX COCTaBOB. JIMHAMMOHBI.

['panynupoBaHHble M TpyOOJUCHEPCHBIE B3pbIBUAThIE CMECU. [ paMMOHUTBHI M TPaHYJIUTHI.
CocTaB 1 B3pbIBUaThIE CBOWCTBA. METOABI FOPSYEro U XOJIOAHOTO cMelleHus. ['panynupoBanHsie BB
Ha OCHOBE aMMHAYHOM CEJIMTPBI, HE COJAEpIKallUMe B3PbIBUATBIX KOMIIOHEHTOB. B3pbIBuaThie
CBOICTBa, COCTaB U OCOOEHHOCTH U3TOTOBJICHUSI.

I'excorenconepskamiye aMMOHUTBI. OCOOEHHOCTH MPOU3BOJICTBA. B3pbIiBuaThle CBOMCTBA.
[Ipumepr! cocTaBoB.

BoponamnonHeHnHble B3pbIBUaThie BeliecTBa. OCOOEHHOCTH HM3rOTOBJIEHHS W MPUMEHEHUS.
OMynbCHOHHBIE B3pbIBUaThie BemectBa. (CocraB. @DU3NKO-XMMHYECKHE OCHOBBI ITOJY4EHHS.
B3spoiBuatsie cBoiicTBa. OCOOEHHOCTH TEXHOJIOTHH MOJTYYEHUS.

CMecn Ha OCHOBE XHUAKHUX HUTPOU(DUPOB (IUHAMUTBI W AETOHUTHI). OCOOEHHOCTH
MpOU3BOJCTBA. B3pbiBuaThie cBoicTBa. [IpuMepsl C€OCTaBOB, NEPCIEKTUBBI NPUMEHEHUS U
npon3BoicTBa. HuzkonponenTHsie HUTpormiepunoBbie BB. Ocobennoctu nmpon3Boctea. dusuko-
XUMUYECKUE U B3pPbIBUATHIE CBOMCTBA, IPUMEPHI COCTABOB.

Pazneu 4. CMeceBble B3pbIBYAThIe BEIIECTBA I PA3JIMYHBIX NPOMBINLIEHHBIX,
BOCHHBIX H TEXHHYECKHUX Liesei

BBICOKO2HEPreTHYECKUE JINTHEBBIE U IIPECCOBBIE COCTaBbl. COCTaBBI, COACPIKALLINE KUIKHUE
KOMIIOHEHTHI — )KHUJKUE, TacTO0Opa3Hble, IUIACTUYHBIE, IaCTHUHBIE B3pbIBUaThIC BelecTBa. Kuakue
U TBEpZBIC BCIICHEHHBIEC B3pbIBUAThIC BeUIECTBA. [IpuMepsl cMecell 3TOro THIA, UCHOJIBb3YEMBIX 3a
pyOe)KOM M NMPOU3BOAUMBIX OT€YECTBEHHON IMPOMBIIIJIEHHOCTBIO. B3ppIBUaThie CBONCTBA, 00JIaCTh
npuMeHeHus. [lnacTu3onpHas TEXHOJIOTHSA IIOJyYEHMS CMECEBBIX B3pBIBUATBIX  BELICCTB.
TepMocTolikue cmeceBble B3pbIBUATBIE BEUIECTBA. BO3MOKHOCTH yBEIMYECHMsI JHEPIUMU B3PbIBA
Ooenpunaca 3a c4€T MCIOJIb30BaHUsI KUCIOPOaa BO3ayxa. OTHOTAKTHbIE U ABYXTaKTHbIE 0OBbEMHO-
JETOHUPYIOLINE CUCTEMBI — (PU3NKO-XMMHUYECKHE OCHOBBI IPUMEHEHUs. TepmoOapruieckrue COCTaBbl.

4. O0beM y4eOHOM JUCUHMILINHBI

o O0BeM TUCHUIIINHBI

Bua yae6oi padots: 3E Akana. 4. | AcTp. 4.
OO6m1ast TpYA0EMKOCTh JUCITUILTHHBI 3 108 81
KonTakTHasi pa6oTa — ayINTOPHBIE 3aHATHSI: 0.9 32 24
Jlexkmn 0.9 32 24
CamocTosiTesibHasi padboTa 1.1 40 30
KoHTtakTHas caMmocTosTeNnbHAas paboTa 11 - -
Pedepar ' 40 30
B TOM 4HcJie B (popMe MPAKTUYECKON MOATOTOBKU 0,56 20 15
OK3aMeH 1 36 27
KoHnTakTHas paboTa — MpOMEKYTOYHASI ATTECTAIIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHY. 35,6 26,7
Bujx koHTpOJISA: IK3aMeH

AHHOTausA padoveil NPOrpaMmMbl JUCHUIIIHHBI
«HdopManiuOHHbIE TEXHOJOTMH B XHMHUM IHEPIrOHACHIIEHHBIX MATEPHAJIOB»
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1. leab TMCHUNJIMHBI — TO3HAKOMUThH CTYIEHTOB C COBPEMEHHBIMH HWH()OPMAIMOHHBIMU
TEXHOJIOTHSIMH, TIPUMCHSIONUMUCS Ha Pa3IMYHBIX CTAJUAX HAyYHO-UCCIIEOBATEIBCKON U
WHXEHEPHOW JEATeNbHOCTH B OO0NAacTH CHUHTE3a, CTPOCHUS, TEXHOJIOTHH, MPUMCHCHHUS
SHEPrOHACHIIICHHBIX MAaTEPUAIIOB.

2. B pe3yabTare u3y4eHus AMCHUIIHHBI 00yYAIOMMIACS I0JIKEH:

Obnadams ClenyONMMUA KOMIIETCHIIMSAMU U UHANKATOPAMH UX JOCTHKEHUS:

OIIK-3 (OI1K-3.7); NK-2 (T1K-2.3, TIK-2.4, [1K-2.6, T1K-2.7); IIK-7 (T1K-7.3, T1K-7.10, TTK-
7.11).

3nams:

— OCHOBHBIE BO3MOKHOCTH COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJIOTHHA IS TIOCTAHOBKHU
3aja4, cOopa, aHanu3a U 00pabOTKU IKCIIEPUMEHTATILHOM U TUTEepaTypHON HH(OpMaLUK B 00n1acTu
XUMHH, XUMUYECKON (PU3HKHU U TEXHOJIOTHH YHEPTOEMKHUX MaTEPHAJIOB;

—o00nmacT  TPUMEHCHHS, BO3MOXXHOCTH, TCOPETUYECKUE  OCHOBBI,  OTPAHUYCHUS
KOMITHIOTEPHBIX TIPOTpaMM IS pacdera IMapaMeTpOB B3PBIBUATOTO IPEBPAIICHUS JHEPTOSMKHX
MaTepHaJIOB;

Ymemy:

— OCYIIECTBIIATh TOWCK WH(POPMAIUU 10 (U3UKO-XUMHUYCCKHM, TEPMOXHUMHYCCKHUM,
TerI0(U3NIECKUM U B3PHIBUATHIM CBOMCTBAM SHEPTOCMKHX COCIMHCHHIN B JIOKAJIBHBIX M ON-line
0a3ax JaHHBIX, TOMCKOBBIX CHCTEMAX;

— IPUMCHSTh MPOrPaMMHOE OOECIIeUeHHE JUIS TIOJNYYCHHS JIAaHHBIX C MNPHOOPOB W
000pYyIOBaHUS, IKCIICPUMEHTAIBHBIX YCTAHOBOK, aHAJIN3a B 00pa0OTKH JaHHBIX;

— paccuuThIBaTh (PU3UKO-XUMUYECKHE, CIIEKTPAIbHbBIE, B3phIBUAThIE CBOMCTBA YHEPTOEMKUX
COCAUHCHU;

Braoemy:

— HaBbIKAMU KBaHTOBOMEXAHUYECKOTO pacyeTa CTPYKTYphI, peakiMoHHO# aktuBHOCTH C, N,
O-HuTpocoeqMHEHUH, pacueTa W aHajlu3a KoJIeOATENBHBIX CIIEKTPOB, SHTAJBIIMUA OOpa30BaHUS
SHEPreTHYECKUX MaTepHalIOB C UCIOJIb30BAaHUEM Pa3IMUHbBIX METOJIOB.

— HaBBIKAMHU aHAJIM3a CHEKTPOPOTOMETPUUYECKOH M XpomaTorpadudexod mHPOpManuu c
WCIIOJIb30BAHUEM CTICIIHAIU3UPOBAHHOTO MPOTPAMMHOI0 00ECTICUCHHUS;

— METOJIaMH1 pacueTa OCHOBHBIX ITapaMEeTPOB MPOIIECCOB TOPEHUS U JETOHAIIMHM SHEPTOEMKHUX
COEIUHEHU.

3. Kpartkoe cogep:xaHue TUCHHUILUIUHBI:

BBenenune

3amaun kypca. OcoOEHHOCTH MPUMEHEHUS KOMITBIOTEPOB U MH(POPMAIIMOHHBIX TEXHOJIOTUN
Ha pAa3IMYHBIX CTAAMSAX PELICHUS HAYYHbIX W MHXXEHEpHbIX 3anay. [IpuHUOMNBI NpUMEHEHHs
KOMITBIOTEPOB JUISl YIPABIECHUSI HAYYHBIMU MTPUOOPAMU U SKCIIEPUMEHTAIBHBIMU YCTAaHOBKaMHU.

Pa3nean 1. IlporpaMMHbIe POAYKTHI JJIs1 TEOPETHYECKON U 001eld XUMHHT

[IporpaMMbl KBAHTOBOXHUMHYECKOTO PACU€Ta CTPYKTYPbI, CBOMCTB, pEaKIIMOHHON aKTUBHOCTH
C, N, O-nHuTpocoemuHEeHH ¢ MCHOIB30BAHUEM PA3TUYHBIX METOJIOB  MOJEKYISPHOTO
MozenupoBanus. OCOOEHHOCTH, BO3MOKHOCTH ¥ OTPaHUYEHUS pa3IMYHBIX METOI0B pacyera. Pacuer
Y aHaJIK3 KoJiebaTeIbHBIX CIIEKTPOB. PacueT sHTanbmu 00pa3oBaHUs IHEPTEeTUYECKUX MATEPUATIOB.

Kommnneke nporpamm ACD Labs. O6pa6otka SIMP (CY), TIMP, UK- cnekrpos
HUTpocoenuHenuil. [[pumeHeHne B )KUAKOCTHOM U Tra30Boi Xpomarorpaduu.

Pazpean 2. IlporpaMmMHbie NPOAYKTHI 1JIS PACYETOB MPOLECCOB FOPEeHUs U AeTOHALIUHN
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Kommnexkc mporpamMMm Juid pacuera TEPMOAMHAMMUYECKHX PABHOBECHUH  CIOMHBIX
reTepOreHHbIX MHOTOKOMIIOHEHTHBIX CUCTEM IPU MOBBIIIEHHBIX TEMIIEPATypaxX U JABJICHUSX.

[Iporpamma pacuera TEpMOAMHAMUYECKUX PABHOBECHH  CIIOKHBIX T'€TE€POTE€HHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM IIpM HOBBILIEHHBIX TeMmIepaTypax u JaBieHusx — REAL.
Teopernueckne OCHOBBI, AITOPUTM pacyera, BO3MOXKHOCTH MpPOTrpamMMbl, 00JacTh MPUMEHEHMS,
orpanuueHusi. PacueTsl coctaBa MpPOJYKTOB FOPEHHUS] U UX TEPMOJMHAMUYECKHX MapameTpoB IS
MHOTOKOMIIOHEHTHBIX CUCTEM IIPU NIOCTOSSHHOM JIaBJIEHUU Wi oOobeme. PacueTsl ¢ annabaruyeckum
pacmupeHueM. Y4eT BIMSHUS KHHETHYEeCKHUX (aKTOpoB. PacyeTbl TEmIOTHI TOpEHUs, CHIIBI |
MOTEHIIMAJIa [I0POXa, YIEIbHOT0 UMITY/IbCa, TApaMETPOB B KaMEpPEe CrOpaHusl paKeTHOTO JIBUraTels,
B CEYEHMHU U Ha Cpe3e COoIlIa.

[IporpamMmsbl pacyera nmapamMeTpoB JIETOHALIMH, YAAPHBIX aauadat

[Iporpamma pacuera mapamerpoB aetonaruu SD (Shock & Detonation). Teopernueckuii
0a3uc, alropuT™M pacuera, BO3MOKHOCTH IIPOrpaMMbl, O0JIaCTH TNPUMEHEHMsS], OrpaHUYECHMUS,
CpaBHEHHE C 3apyOEKHBIMHU aHAJIOTAMHU.

Pacuer mapameTrpoB cTanMOHAapHOM JETOHAMM B3pPBIBUATBIX CHCTEM. PacyeTr mapamerpos
JeTOHAIMH, KaK (QYHKIMHU TUIOTHOCTH U COCTaBa CMecH. PaBHOBECHBIE U «3aMOPOKEHHBIE) aa1adaThl
paciupeHus: IpoAYKTOB AeTOHAIMK. PacueT paBHOBECHBIX M «3aMOPOKEHHBIX» yAapHBIX aanadar
(anmmabat ['toroHno) mpoaykToB B3phIBa.

IMporpamma «EXPLOSIVE» nams pacdera mapaMeTpoB JETOHAMH C HWCIOJB30BAHUEM
MOJTYy3MITUPUYECKUX METOJIOB.

Pa3znen 3. Cnenuaju3upoBaHHble HayYHbIe 0a3bl JaHHBIX B 00Jactu DHM

ba3a qaHHBIX TEpPMOAMHAMUYECKUX, TEPMOXUMUYECKUX, TEPMOPU3NIECKIX CBOMCTB BEIIECTB
— ASTD. Ananmm3 oOpaTHMBIX XMMHYECKHX PEaKIUi (BIUSHUS HAa WX NMPOTEKAHWE NABICHUS W
TEeMIIepaTyphl).

ba3za nmaHHBIX TO TEPMOJAMHAMUYECKHUM CBOMCTBaM »3Heprerndeckux wmarepuanoB I[CT-
database. Ee coneprkanue, 00651acT IpuMEHEHHUsI, TOMCK HEOOXOAMMOW HH(POPMAIIHH.

baza nmaHHBIX MO CBONCTBAM U CTAIllMOHAPHOMY TOPEHHUIO DHEPreTUYECKHMX MAaTepHallOB —
FLAME (PXTY wum. JI.M. MengaeneeBa). Conepkanue 0a3bl JaHHBIX, IMOHUCK HEOOXOIMMOM
nH(pOopMaLUY, BO3SMOKHOCTH aHAIIN3A.

baza naHHBIX TO YYBCTBUTEIHHOCTH HHEPreTHMUECKUX MaTEpHUAJIOB K PAa3IMYHOIO poja
MexanudeckuM BosaeictBusM — HAZARD (PXTY wum. JI.M. MenneneeBa). Ilpunnunsr ee
MOCTPOCHHUS U COJIEPKaHKe, IOUCK He0OX0IMMOM HH(pOopMaK, TPUMEPhI IPUMEHEHHUS ISl OLIEHKU
0€30MaCHOCTH XUMHUKO-TEXHOJIOTHYECKIX MPOIECCOB.

[Ipumepsl mpuMeHeHUs on-line 06a3 JaHHBIX JIA TOWCKAa HMHQPOpPMaNHMH 1O (HU3UKO-
XUMHYECKUM, TEPMOXUMUYECKUM, TEPMOIMHAMUYECKUM, B3PHIBUATHIM CBONCTBAM 3HEPreTUUYECKHUX
matepuanos (6a3sl naHHBIX NIST, FACT Thermochemical Database, Shock Wave Database u np.).

Paznen 4. IIporpammnHoe oOecneuyeHue [Jisi yNpaBjieHUs AHAJTUTHYECKUM
o0opynoBaHneM, 00padOTKHM ¥ BU3YAJIU3AIUHN TAHHBIX

[IporpaMmmbl st modydeHuss M 00pabOTKM  CHEKTPOPOTOMETPUYECKOH U
xpomarorpaduueckoit uadopmarmu Xcalibur, Soft Spectra, Omnic, MynsTuxpom.

CrneumanusupoBanHas  nporpamma  STATISTICA. BosmoxxHOCTH ~ TIpOrpammel,
HCIOJIb3yeMble METO/IbI, IPUMEPhI MPUMEHEHHUSI Ut 00paOOTKH U aHAIN3a JTaHHBIX.
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Paspen S. Ilpumenenue WH(POPMALMOHHBIX pecypcoB ceru Internet qis momcka
uHpopmanuu B odaactu JHM

ITouckoBeie cucremsl ScienceDirect, Scopius, Reaxys u np. DnekrpoHHas HaydHas
oubmmoteka E-Library. IlatentHbie 0a3bl manHbix (Ha npumepe Europe’s Network of Patents
Database).

4. O0beM yueOHOM THCHHMILINHBI

Bl yueGHOM paGoT! O0beM TMCHUIIIMHBI
3E Akan. 4. | Actp. 4.
OOmast TPYI0EMKOCTh TUCIUTLTHHBI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0.9 32 24
B TOM 4HcJje B hopMe NPAKTHYeCKOil MOATO0TOBKH 0.22 8 6
Jlexuun 0.45 16 12
JlabopaTtopusie paboTs (JIP) 0.45 16 12
B TOM 4ucIe B (popMe MpaKTUUIEeCKON NOArOTOBKU 0.22 8 6
CamocrosiTesibHasi pabora 2.1 76 S7
KonTakTHas camocTosiTenbHas pabora 0.4 0,3
2.1
CamocTosITebHOE H3YUEHHE Pa3/ieioB JUCIUILINHBI 75.6 56,7
B TOM 4ucIie B (popMe MpakTHIeCKON NOArOTOBKU 1 36 27
Bua koHTpOJIs: 3ader Cc OLEHKOI

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHBI
«IIpoexTupoBanue u ooopynosanue npousoacts IHC u uznenuii»

1. leap AUCHUIIMHBI — 3aKJIO4aeTcs B (GOPMHUPOBAHUM y CTYJACHTOB 3HAHWW OCHOB M
0COOEHHOCTEH MPOEKTUPOBAHUS MPEANPUATUI O MPOU3BOJCTBY SHEPTOHACKIIIEHHBIX MAaTePHAJIOB
(BM), cnerupruecknx TpeOOBaHMM, YAIUTHIBAEMBIX TIPH CO3JIaHUH MPOEKTA.

2. B pe3yabTaTe M3yYeHHUs] TUCHHUILJIMHBI 00YYAKOIIHICS T0JI/KEH:

Obaadoams cleqyOIUMUA KOMIIETEHIIMSIMHA U HHAUKATOPAMU UX JIOCTHKECHUS:

YK-2 (VK-2.3, VK-2.6, YK-2.7, YK-2.10); IK-4 (TIK-4.1, T1K-4.2, TIK-4.3, TIK-4.4, TIK-4.8,
ITK-4.11, I1K-4.12); IIK-5 (TIK-5.1, TIK-5.4, TIK-5.7, T1K-5.10).

3uams.

— OCHOBHBIE ~ OCOOCHHOCTM  MPOEKTHUPOBAHUS  MPEANPHUATHII [0  MPOU3BOJCTBY
SHEPrOHACHIIICHHBIX MaTepUasoB;

— OCHOBHBIE 3Tallbl BHEPEHUS HAyYHBIX pa3pabOTOK B MIPOU3BOICTBO;

— OPUHIMIBI COCTABJICHUA TEXHUYECKOTO 3a/laHdsl Ha MPOEKTHPOBAHHE OMNBITHOM WM
MUJIOTHOM YCTaHOBKH, COCTaB UCXOIHBIX JIAHHBIX JJISl IPOCKTUPOBAHMUS,

— IPUHIIMIIBI BBIOOpA CXEMBI POU3BOJICTBA;

— METOJIbl COCTaBIIEHUSI TEIJIOBOIO M MaTepuUajabHOro OallaHca, pacueTa MacCOOOMEHHBIX
anmnapaToB JJIsl SKCTPAKIMK U MPOLECCOB CYIIKH;

— OCHOBHBIE CTOCOOBI OYHCTKH U 00€3BPEKMBAHUS CTOUHBIX BOJ, pereHepaluu KUCIOT U
PacTBOPUTEIICH.

Ymemn:

— WCIIOJIb30BATh MOJTYYEHHbIEC 3HAHUS JJIS1 peLIEHNs KOHKPETHBIX 3a/1a4 IPU IPOECKTUPOBAHUU
MIPOU3BOJICTBA SHEPTOEMKHUX MATEPUAJIOB;

Braoems:
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— HaBbIKAMU MO0 IOATOTOBKE MCXOJHBIX JAaHHBIX JJIA IPOEKTUPOBAHUSA, COCTABJICHUIO
MaTepHUaTbHOTO M TEIUIOBOTO OajaHca, BHIOOPY TEXHOJIOTMYECKOW CXeMbl MPOU3BOACTBA DM
BBIMNOJIHEHUIO KyPCOBOI'O U JUIIJIOMHOTO IPOEKTA.

3. KpaTtkoe conep:kanue JUCHUIINHBI:

BBenenne. OCHOBHBIE OCOOCHHOCTH TPOCKTUPOBAHHS NPEANPHUATANH IO MPOHU3BOJCTBY
SHEPTOHACHIIEHHBIX MaTepuasioB. Crnennpudeckne TpeOOBaHUS, YYUTHIBAEMbIC TPU CO3JAHUH
npoekTa (KaTerOpuYHOCTh 3JaHHi, HEOOXOJMMOCTh YCTPOHCTBa OOBAaJOBOK M HHBIX 3aIlUTHBIX
COOPY)KCHHﬁ, OT'PAHNYCHHUEC KOJIMYCCTBA B3PbIBUATHIX MATCPHUATIOB HAXOAAIINXCA B 3I[aHI/II/I)

Paznea 1. IlyTs BHeApeHHs HAYYHBIX Pa3pa00TOK B IPOU3BOJACTBO, OCHOBHbIE 3TANbI

Hayunsplii mnouck, paspaboTka TEXHOJOTUHM B J1a0OPAaTOPHBIX YCIOBUSAX, IaTEHTHAs
npopaboTKa, HM3y4yeHHWE pHIHKA IMOTpeOUTeNeld NPOIYKIIMH, MCTOYHUKOB U CTOMMOCTU CBIPbS,
000pyI0BaHUs U TOTOBOM MPOAYKIUH.

Onenka 0e€30IacCHOCTH  BO3MOKHBIX — IPOLIECCOB € TOYKM 3pEHHs] MOXKapo- U
B3pBIBOOE30MACHOCTH, OXpaHbl Tpyda (TOKCHYHOCTH HCXOJHBIX, MPOMEXKYTOUHBIX, MOOOYHBIX
MIPOJIyKTOB U TOTOBOW MPOIYKIIMH), OXpaHa OKPY>KAOIIEN Cpeibl.

Hapa60TKa ONBITHOM napTumr €€ UCIbITaHUS, IIOATOTOBKA OusHec-IIJIaHa U HUCXOOHBIX JaHHBIX
g IOPOCKTUPOBAHHA TIMPOU3BOACTBA, IMATCHTOBAHHC croco0a MOJYYCHHA, TCEXHOJOTUH U
000pyI0BaHUA.

Paznen 2. TexHuuyeckoe 3ajaHMe Ha NPOCKTHPOBAHHME ONBITHON WJIM HNHJIOTHOM
YCTAaHOBKH

TexHonornueckrue mapameTpbl MPOSKTUPYEMOTO POU3BOACTBA, TPeOOBaHMS K MaTepuasam,
Tpe6OBaHI/I$I K HaACKHOCTH, H€O6XO)II/IMI)IG Cp€acTBa aBTOMATHU3aAllMKM W KOHTPOJIA ITapaMETpOB.
TpebGoBanusi TeXHONOrHMUECKOM OE30MaCHOCTH, OXpPaHbl MPUPOIbl, PEMOHTONPUTOTHOCTH
000pynOBaHUs, YCIOBHSI SKCILTyaTal[iH.

Pa3znen 3. CocTraB MCXOAHBIX JAHHBIX /ISl IPOEKTUPOBAHMS

Xapakrepuctuku  BbimoHeHHBIX HUWOKP, o00ocHOBaHME pPEKOMEHIyeMOro METoja
MPOM3BOJICTBA B CPaBHEHMH C U3BECTHBIMH CHOCO0AMH, pEKOMEHJALMU IO I[paBUIaM
TEXHOJIOTUYECKOM  O€30MacHOCTH,  XMMH3M  Ipolecca,  (U3UKO-XUMUYECKHE  OCHOBBHI,
MPUHIUIHATIBHAS TEXHOJIOTUYECKasi CXeMa IMPOU3BOJACTBA, pabouue MapameTpbl, MaTepHalbHBIH
0anaHc U pacxoIHble KOAPPUIIUEHTDI, TaHHBIE JJIs pacyeTa, KOHCTPYUPOBAHUSI U BBIOOpA OCHOBHOTO
00opynoBaHus, PEKOMEHIAINH 110 aHATUTUYECKOMY KOHTPOJIIO B MPOU3BOJICTBE, MEPOTPUATHUS IO
TEeXHHKe 0€30MaCHOCTH M OXpaHe OKPYKaIoLeH Cpebl.

Pasnen 4. KypcoBoe u 1MIiioMHOe POEKTHPOBaHH e

Tematuka mpoektoB. OObeM MPOEKTa: PACUETHO-MIOSICHUTENbHAS 3aMUCKa, TEXHOJOTHYecKast
4yacTh, rpaduyeckas 4acTh (CXeMa TEXHOJIOTMYECKas MNPHUHIIMIHAIbHAS, CXeMa aBTOMAaTH3allhH
MIPOM3BOJICTBA, YEPTEK OJHOTO M3 almaparoB C BXOISIIMMU B HErO0 COOPOUHBIMHM €IUHUIIAMH U
JETAISIMU ).

Brei6op mepuonmyeckoid 1100 HENpephIBHONW cXeM, OOOCHOBaHHE C Y4EeTOM Tpedyemoii
MIPOU3BOIUTENBHOCTH. BHIOOD ONTUMANBHBIX TEXHUYECKUX PEIICHUHN, NCTIOIb30BaHUE MPSIMOTOYHOMN
Y TIPOTHUBOTOYHOM CXeM, PELMPKYIALUS OTPAaOOTAaHHBIX PEAaKIMOHHBIX Cpell, BBIOOP THUIIa peaKkTopa
(cMereHus1, BBITECHEHUS, alnabaTHUECKUE PeakTOphbl, PEaKTOPHI C Pa3/IeIbHBIMU U COBMEIIEHHBIMU
cernapaTropamu, armnapaThl A1 KaTaTUTUYECKUX MPOLIECCOB, U T.11.).

Paznen S. MeToasb! cocTaB/IeHUs] MaTepPHATbHOIO 0ajlaHca

JIumutupyronme HakTopsl — CKOPOCTh XUMUYECKON PeaKklMy UM OTBOJ (IIOJBOJ) Teria OT
peakropa. Pacuer nonHoro o0beMa anmapaToB ¢ y4ETOM 3araca Ha Cilydail BCIIeHUBaHMs, U3MEHEHU
B pelenType, BPEMEHHOTO 3aMeJICHHsI BBIXO/a PEaKIIMOHHOM Macchl U3 anmnapaTa, Heo0X0AUMOCTH
aBapuIHOTO MpeKpallleHHsl Mpolecca MyTeM pa30aBlieHUs] peaKlMOHHOW Macchl. Pacder yncna u
o0beMa eMKOCTeH /sl aBapuiHOIO CJIMBa, BPEMEHH OMOPOXKHEHHUs armapara B Cilydae aBapHH.
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Omnpenenenne CyTOYHOM M 9acOBOM MPOU3BOUTEIBHOCTH II€Xa C YIETOM YMCIiIa pabounX THEH B o1y
1 yncia cMeH. OnpeseneHus ynucia i 00beMa OCHOBHBIX armapaToB. MexaHU4eCKUui U MPOYHOCTHOM
pacueTsl peakTopa.

Br160p THITa TepeMenBaroIIero yCTpoicTBa JUIsi EMKOCTHBIX alllapaToB, pacueT MOTPeOHOM
MOILIHOCTH 3JIEKTPOABUIaTENsl, MEXaHUUECKUI PACUET MEPEMEIINBAIOIIETO YCTPOICTBA.

Pa3nes 6. MeToabl cocTaB/IeHHs TENJIOBOI0 0aj1aHca

Hcnonb3oBaHue NPAaKTUYECKUX JIAHHBIX, pacueT TEeIUIOThl PEAKIUH 10 SHTAJIBIHUAM
o0pa3oBaHUsl BEIIECTB, Y4YET TEIJIOTHI pa30aBICHHUS CEPHOM H a30THOH KHCIOT, TEIUIOTa
Kpuctajum3anuu. Bpibop Tuma TemmooOMEHHOTo YCTpoiicTBa (pyOamiku, 3MeeBuku). Pacuer
HEOOXOMMOW TOBEPXHOCTH TEIUIOOOMEHA HWCXOJs W3 TEIUIOBOTO IMOTOKA, THAPOAMHAMHYECKUX
yCIIOBUH B 00BEME peakTopa 1 3MeeBUKe (pydarike) u Ko3(pPHUIHEHTOB TeTuonepeaayu.

Pasnen 7. 3ammTa okpy:kawiuei cpeabl

Ounctka 1 00e3BpeKMBaHUE CTOUHBIX BOJI, pereHepalus KUCIoT U pacTBopuTeneil. CrocoObl
yaajneHus: 1 00e3BpeKUBAHMSI COIEPIKALUXCSA B HUX HUTPOCOEINHEHUH.

4. O0beM yueOHOM THCHHIIINHBI

5 Bcero A cemecTp B cemecTp
Buibr yue0Holi paboTsl 3E |Axkan.u.| 3E |Axkan.u.| 3E |Akan. u.
OO0mas TPyA0eMKOCTh JUCIHIIHHbI 4 144 2 72 2 72

KonTakTHasi paboTa — ayIuTOpHbIE 1.0 36 0.89 32 0.11 4

3AHATHA:

6 mom uucie 6 popme npaKkmuyecKou 028 10 017 6 011 4
noozomoexku

Jlexmmn 0.56 20 0.56 20 - -
[Tpaktuueckue 3ausatus (113) 0.44 16 0.33 12 0.11 4

6 mom uucie 8 popme NPAKmMu4eckoll 028 10 017 6 011 4

1n0020MOBKU
CamocrosiTeJibHasi padoTa 3.0 108 1.11 40 1.89 68
KoHnTakTHas camocTosiTesnbHas paboTa 0.8 0.4 0.4
CaMOCTOATEIbHOE N3YUEHHUE Pa3/IeioB 3.0 1.11 1.89 i
T CITUIITUHEI 39.6 39.6
KypcoBoii mpoekT 67.6 - 67.6
6 mom uucie 6 hopme NPaKmu4eckou 183 66 i i 183 66
1n0020MOoBKU
Buja koHTpOJIS: 3a4éT ¢ omeHKoM Kypcosoii
MPOEKT
. Bceero A cemecTp B cemecTp
Bujbt yuednoii padorsl 3E |Axkag.u.| 3E |Axkag.u.| 3E Actp. 4.

OO0masi TpyA0eMKOCTh IV CHUTIIHHbBI 4 108 2 54 2 54

KonTakTHasi padoTa — ayANTOpPHBIE
3aHSATHSA:

1.0 27 0.89 24 0.11 3
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6 MoMm Hucie 6 popme npaKmuuecKkoi 0.28 75 0.17 4,5 0.11 3
noozomoexu

Ulexmpm 0.56 15 0.56 15 - -
[MpakTiaeckue 3anstus (I13) 0.44 12 0.33 9 0.11 3
6 mom yucie 8 popme npakmuyeckou 0.8 75 0.17 45 011 3
1n0020MOoBKU ’ ’
CamocTrosiTesibHasi padoTa 3.0 81 1.11 30 1.89 51
KoHTakTHast caMOCTOsATe/IbHAst paboTa 0.6 0.3 0.3

CaMOCTOSITETEHOE U3yYEHUE Pa3/ICIIOB 30 29 7 1.11 29 7 1.89
T CITUTUINHEI ' '

KypcoBoii mpoext 50.7 - 50.7

6 mom uucie 6 popme nPaKmu4eckoul 183 495 i i 183 49,5

n0020moeKu

Bua konTpoJis: 3a4éT ¢ oeHKOM Kypconoi
NMPOEKT

5.2 IncuuminHbl 4acTu, GopMupyeMoOll YHAaCTHUKAMHA 00Pa30BaTe/IbHbIX OTHOLIEHU

AHHOTaNusA padoyeil MPOrpaMMbl TUCHUNIMHBI
«TexHu4yeckass TEPMOAMHAMMKA M TEIJIOTEXHUKA»

1. Heab aucuunaMHbl — cQOpMHUpPOBATH y OOYYalOIIMXCS YPOBEHb MHpOEeCCHOHATbHON
KOMIIETEHTHOCTH, MO3BOJIAIOMINN OyIylIIUM HH)KEHEpaM-TEXHOJOraM C YBEPEHHOCTbIO MPUMEHSTH
(GbyH1aMeHTaJIbHbIE OCHOBBI TEXHUYECKOW TEPMOIMHAMUKH M T'PaMOTHO BBIOMPATh palOHaIbHBIN
PEXHUM DKCIUTyaTalluu OOOPYIOBaHUS XUMUYECKMX IMPOU3BOJACTB NpPHU PELICHUH ONpeAenEéHHOM
TEXHUYECKOH 3aIauH.

2. B pe3yabTaTe M3yYeHUs] TUCHHUIJIMHBI 00YYAKOIIHICS T0JI/KEH:

O6naaate ciaenyromUMH NPOPECCHOHATBHBIMU KOMIIETEHIIUSAMU U UHIMKATOPAMU UX JOCTHKECHHUS:

IK-4 - TIK-4.11, TIK-4.15.

IK-5 - TIK-5.5, T1K-5.8, TIK-5.9.

3namo:

— Hay4yHYI0 TEOPETUYECKYIO 0a3y TEIUIOTEXHUKH, OCHOBHBIE MOCTYNATHI U (PyHJaMEHTAIbHbIE
3aKOHBI IPUKIIATHON TEPMOJIUHAMUKH.

Ymemy:

— MPOBOJUTh KAa4eCTBEHHBIH YrIyONEHHBIA aHaMM3 pekuMa paboThl TEIUIOTEXHHUYECKOTO
o0opynoBaHus Ha peaMeT Haubomnee 3pPEeKTUBHOTO SHEPrONOTPEOICHNUS;

— OLIGHUTh BEJIMYMHY SHEPro3arpaTr KOHKPETHOTO WHKEHEPHOTO O0O0OpYIOBaHUS, UCXOAS U3
TEOPETUYECKON MOJEITH, Ha TPEIMET JOCTOBEPHOCTH U BO3MOXKHOCTHU MPAKTHUECKOH peann3aiiiy.

Braoemno:

— KOMIUIEKCHOM  METOJMKOW  OLEHKH  CTENEHH  COBEPILIEHCTBA  JHEPro-XUMHUKO-
TEXHOJIOTHYECKOM CUCTEMBI C TOUKH 3PEHUS SHEPTOTEXHOJIOTUH, SKOJIOTUU ¥ SKOHOMHUKH.

3. KpaTtkoe conep:kanue JUCHHUILINHBI.

Paznen 1. BBenenne. OcHOBHBIE TOCTYJIATHI M (yHIaAMEHTATbHBIC 3AKOHBI PABHOBECHOM
TepMOAMHAMMKH. BbI0Op 3Ta/IOHHBIX IpoLEecCOB MPe00pa30BaHus JHEPTHH U BEIECTBA

TepmoauHaMuyeckue napamerpbl, GYHKIUN U (YHKIIMOHAJIBI PABHOBECHONH MaKpPOCHUCTEMBI.
VYcnoBue XMMUYECKOTO paBHOBECHS MHOTO(a3HON 1 MHOTOKOMIIOHEHTHOH cucTeMbl. O0beJMHEHHOE
BbIpakeHue | u Il Havan kinaccuueckoil paBHOBECHOW TEpPMOIMHAMUKU B AuddepeHnarbHoM U
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UHTErpajbHOM BHJI€, OCOOEHHOCTH peayln3allii B 3aMKHYTBIX MpOIEccax NpeoOpa3oBaHUsl SHEPTUU
U BellecTBa. PacueT M aHanM3 OCHOBHBIX PABHOBECHBIX ITPOLIECCOB CKATUS a30B B KOMIIPECCOPE.
Pacuer MUHUMAIILHBIX 3aTpaTt SHCPruu B Iponeccax pa3aciiCHuA, OXJIAKACHUA U OKHWIKCHUS I'a30B.
[TonuTponHelil mpoiecc, kak 0000IIarONIMi Mpollecc cCxaTusi (pacIIMpEeHHsi) Ta3oB, MApOB U
[1apora3oBbIX CMECEH.

Pazgen 2. AHaJMTHYeCKMi anmapar HepaBHOBECHBIX IPOLECCOB Npeodpa3oBaHus
JHepruu W BemecTBa. KoimnyecTBeHHasi oOlLeHKA JUCCHNIATHBHON (YHKIMH KakK Mepbl
HeoOpaTHMOCTH NpoLecca, NPOTEKAIIEero ¢ KOHEYHOH CKOPOCTbhIO. JKcepreTH4ecKuii MeTos
aHAJIN3a CTelleHU COBEePIIEHCTBA IHEPIro-XMMHUKO-TeXHOJIOrH4eCKOI CHCTeMbI

Teopust nOKanbHOrO paBHOBECUS OIMCAaHUS HEOOpaTUMBIX MpoueccoB. Cucrema
muddepeHnranbHbIX OalaHCOBBIX ypaBHEHUN MaccChl, SHEPruu, SHTPONUU M KHUHETUYECKUX
COOTHONIECHUH JJIsL OTKpBITOfI MaKpOCHUCTEMBEI. AHalIUTHYECKOE M YHUCIIEHHOE pPEIICHUC OTHUX
ypaBHeHI/II\/'I IJid OpEACJICHUA BCIIMYHUHBI JIOKaTbHOW M HHTCFp&J’IBHOfI JUCCUllallii SHEPrun mnpu
TEUEHUM BS3KUX Cpel, TepMOAU(PPY3HMOHHBIX MPOLECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMaX.
DKceprusi CTallMOHAPHOTO MOTOKA BEIIECTBA.

Pazgen 3. TepmoanHaMmuyeckuii pacyeT U aHAJIN3 HEPABHOBECHBIX MPOLECCOB CAKATHUS
(pacmmpenusi) ra3oB, MapoB M MAPO-Ta30BbIX CHCTEM. JKCEPreTMYecKHid MeTOJ OLEeHKH
CTeleHW COBEPIICHCTBA Mpolecca: onpeaejeHne BeJuduHbl 3kceprerudeckoro KIIJ pexuma
padoThl YCTAHOBKH U IOMCK IyTel ero MOBbIMIEHUS 32 CYeT BHYTPEHHHX JHEPIropecypcoB

Pacuer pakTrueckux 3aTpar SHEpruM B MpoIieccax KOMIPEMUPOBAHUS T'a30B (IIapoB) HA OCHOBE
MHTErpajbHbIX OaJaHCOBBIX ypaBHEHUN MAacChl, MOJHOW SHEPruu, SHTPONUM, KUHETUYECKOU H
MMOTEHIMAJIbHON 3HEpruM, dKcepruu. KoyMuecTBeHHass OLIEHKAa BEIWMYMHBI JAMCCUMNAIMU B
OXJIAKJIAEMOM M HEOXJIAKIAEMON CTYNEHH KOMIIPECCOPHOM YCTAaHOBKH. DHEPrO3KOHOMHUYECKOE
000CHOBaHME  IIE€TIECOO0PA3HOCTH  MHOTOCTYIIEHUATOTO  pekuma  pabOoThl  KOMIIpeccopa.
CpaBHUTENBHBIN aHANIU3 CHOCOOOB OXJIAXACHUS Ta30B (MapoB) B JETaHJEPHBIX YCTAHOBKAaX H
JpOCCENIbHBIX ycTpoiicTBax. Pacuer BenMUMHBI HM30TEPMHUECKOTO 3ddeKTa APOoCcCeTupOBaHUS
Jxoyna-Tomricona Ha mpuMepe MOJIENTM HEUICAJIbHOTO Ta3a.

Pasnea 4. TepmoauHaMuveckue OCHOBBI JHepropecypcocoepe:xkeHusi B XMMHUYECKOM
TEXHOJIOTHH. JHeprocdeperawmme CUCTeMbl B XMMHYECKHMX NPOM3BOJACTBAX NpeBpalleHUsA
JHEPrum 7 BellecTBa. Anaan3 CONPSIKEHHOI CHCTEMBlI, YTWIH3HPYIOLIeH
HHU3KONOTEHIHAIbHbIE TeIJIOBbIEe PeCypChl, HA MPUMepe XO0JOAWIbHBIX MAIIUH M TEIVIOBBIX
HACOCOB

MeToapl OLIEHKH 3HEPropecypcoB Ha OCHOBE MNOHATHS 3Kcepruu. CHHTE3 TEXHOJOTUU U
SHEPreTHYECKUX CUCTEM KaK OCHOBHOW MPUHIUI dHeprocOepekeHus: (Ha mpumepe Mpou3BOJICTBA
amMMuaka M ci1aboil a30THOW KUCIOThI). OCHOBHBIE MPOMBIIUICHHBIE CXEMBbI MOJIYyUYEHHUS XOJI0oAa U
Tpancopmaruu Teruia. CpaBHUTEIBHBIA TEXHUKO-3KOHOMHYECKUN aHaU3 MapOKOMIIPECCHOHHBIX
(ITKXM) u Terioucnoab3yOIMMUX X0I0UIbHBIX MAIIHH.

4. O0beM y4yeOHOH TMCUMIINHBI.

O0BbeM TUCHUILINHBI

Bun yae6HOM paboThI

3E Alflau' AcTp. 4.
OO611ast TpPyA0EeMKOCTh AUCIUTITHHBI 3 108 81
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KonTakTHasi padoTa — ayiuTOpPHbIE 133 48 36

3aHATHS:

Jlexun 0,89 32 24

[TpaxTnueckue 3anstus (113) 0,44 16 12

CamocrosiTejibHasi paboTa 1,66 60 45

KoHrakTHas camocTosiTeNbHas paboTa 0,4 0,3
CaMOoCTOATEeTFHOE U3YUCHHUE Pa3/IeioB 1,66 596 44,7
JUUCIUTITHHEI

Bu1 HTOTOBOT0 KOHTPOJISA: 3ayer ¢ OLEHKOI

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIIMHBI
«IIpoekTMpPOBaHME MPOLECCOB U ANMAPATOB XMMUYECKON TEXHOJIOT UM »

1. Heab AUCHUIIMHBI - CYIIECTBEHHO PACIIUPUTH, CUCTEMAaTU3UPOBATh U HCIIOJIb30BAaTh HA
MIpaKTHUKE 3HAHUI OCHOB TUPABINYECKHX, TEIUIOBBIX U MAaCCOOOMEHHBIX MPOIECCOB XUMHUYECKON
TEXHOJIOTUM, TO3BOJISIIOIIMX  BBINYCKHUKAM  OCYIIECTBJISTH HAYYHO-  HMCCIIEIOBATEIBCKYIO,
MTPOU3BOICTBEHHO-TEXHOJOTUYECKYIO U DKCIIEPTHYIO ACSITEIBHOCTD.

2. B pe3yabTare u3y4yeHus JUCHUIJIMHBI 00yYAIOIIHIACS T0JI2KeH:

O6naaath clieyOIMMU YHUBEPCATbHBIMU KOMIETEHIUAMH U UHAUKATOPAaMH UX JOCTH)KEHHUS:

YK-2 - YK-2.3; YK-2.7; YK-2.10.

Ob6nagate clienylomMUMH MpOo(ecCHOHATBHBIMU KOMIETEHIUSIMA UM HMHIUKATOpaMU HX
JNOCTUKECHHUS:

IIK-4 - T1K-4.5; I1K-4.12.

IIK-5 - [1K-5.3; I1K-5.6; [1K-5.9.

3namo:

— METO/Ibl pacyeTa TeIIo- U MacCCOOOMEHHBIX aNapaTos;

— OCHOBHBIE IIPUHLUIIBI OPTaHU3aLUH POLIECCOB XUMHUYECKOM TEXHOJIOTHH;

— TUIIOBBIE NMPOLIECCH] XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOLINE AINapaTbl U METOABI UX
pacuera;

— METOJbI COCTaBJICHUSI TEXHOJIOTMYECKHUX CXEM C HAHECEHUEM BCEX allllapaToB.

Ymemo:

— COCTaBJISITh MaTepHaIbHbIE U TEIUIOBbIE OATAHCHI AJIsl CUCTEM ra3->KUJKOCTh;

— paccUUTHIBATh MTapaMeTphl TEIJIO- 1 MAaCCOOOMEHHOI0 000PYA0BaHUS U HACOCOB;

— o10MpaTh CTaHIapTHOE 000PYAOBAaHUE, UCTIOIb3YEMOE B XUMUUECKOH TPOMBILIIEHHOCTH.

Braoemyo

— METOJOJIOTMEH pacdyeTa OCHOBHBIX I1apaMETPOB T'MAPOMEXAHMUYECKUX, TEIUIOBBIX U
MaccOOOMEHHBIX MTPOLECCOB;

— OCHOBaMH IIPABUIILHOTO M0A0Opa TEIIO U MAaCCOOOMEHHOT0 000pYy10BaHMS;

— METOJJaMH COCTaBJICHUS TEXHOJIOTHYECKUX CXEM M I'papruecKoro n3o0pakeHusi OCHOBHOI'O
o0opynoBaHusI.

3. KpaTkoe coaepxxaHue JMCUMILIAHBI.
BBenenne. ®u3nKo-XMMHYECKHE OCHOBBI M 0COOEHHOCTH YCIOBHUH MPOBEACHUS ITpoliecca

pasacICHUA KUIKUX TOMOTCHHBIX cMmecei peKTI/I(I)I/IKaHI/IeI‘;I. Onwucanne HpHHHHHHaﬂBHOﬁ CXCMBEI
peKTH(bHKaHHOHHOﬁ YCTaHOBKHU HCIIPECPBIBHOT'O JICNCTBHS. CpaBHeHI/Ie u 00acTu MMPUMCHCHU
HaCalOYHbIX U TapClIbYaTbhIX KOJIOHH. HOCTpOeHI/Ie paBHOBeCHOﬁ JINHUHW Ha OCHOBC IOJTYUCHHBIX
HHAUBUAYAJIBbHBIX 3aJaHUi.
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Pazgen 1. Pacuér pekTH()MKAIMOHHOM KOJIOHHBI.

1.1. Pacuér Hacano4HOil peKTH(PUKANMOHHON KOJTOHHBI HENPEPbIBHOIO ecTBHA (115
TpeX pa3MepoB HACAIKH).

MartepuanpHblii 0anaHc KOJIOHHBL. Pacuér MuHMMaIpHOTO M padodero (hjIerMoBOro 4YMCIA.
[TocTpoenue pabounx JuHUNA. Pacuér ckopocTH MapoB U JuameTpa KOJIOHHBL. OnpeesieHne BbICOThI
HAcaJKU M0 MOIU(UIMPOBAHHOMY YpaBHEHHIO Maccoonepenauu. OnpezaeneHue oOIero uucia u
BBICOTBI €IMHUI] IepeHoca. Pacuér ruipaBinuuecKkoro COnpoTUBICHUS HACAIKHU.

1.2. Pacuér TapesbuaToii peKTH(GUKANMOHHONH KOJTOHHBI HeNPePHIBHOIO /IelCTBHA.

[IpenBaputenbHblii  BbIOOp  Tapenok. MarepuanbHblii  0anmaHc  KOJOHHBL — Pacuér
MUHUMAaJIBHOTO U pabodero (iaermMoBoro umcia. Pacuer CKOpPOCTH MapoB W JAWamMeTpa KOJOHHBL
[TocTpoenue pabouux suHUN. OnpeneneHue BBICOTHI CBETIOrO CJIOS KHUJAKOCTH Ha Tapeiike U
napocojiep>xanust 6apooraxHoro cios. Pacuér koapuimeHToB Maccoonepenady, oOUIero yucia
eauHUI] nepeHoca, dhdextuBHOCTH 110 Mbdpdpu. Pacu€r BoicoThl KOJIOHHBI Ha ocHOBe KII mo
Mbpdpu ¢ nocTpoeHreM KHHETUUECKOHM TUHUM. Pacuér rujpaBnnyeckoro conpoTUBIEHUS KOJIOHHBI.

1.3. CpaBHeHMe JaHHBIX pacyeTa HACAJ0YHON UM TapeJb4yaToil KooHH. ConocraBJieHue
AAHHBIX, MOJYYEeHHBIX 10 MIPOrpaMMaM KOMIILIOTEPHBIX M PYYHBIX pacuéToB. BeiGop
KOJIOHHBI.

Pa3nen 2. Pacuér u BbI0Op TEN1000MEHHUKOB.

Pacuér u BEIOOp TETII00OMEHHUKOB 110 OOIIEl CXeMe: -pacueT TEII0BON HArPY3KH; -
oTpeJieNieHue TEIJIOBOIO PEKUMa U CpeAHEN IBUKYIIEH CUIIBL; - MPUOIMKEHHAs OlIeHKa
K03 (UIIMEHTOB TEMI00TAa4YH, KO3 duLlreHTa Ternonepeaayu, MoBepXHOCTH Fqp; - BBIOOp THMA U
HOPMaJIM30BAaHHOTO BapUaHTa KOHCTPYKIUU; -ONpeIeJICHIE MapaMeTpOB KOHCTPYKIIMH (HaIIpUMep,
JUTSI KOKYXOTPYOHOTO TETJIOOOMEHHHKA: YUCIIa TPYO M YHciia XOI0B, AHAMETpa TPyO, AuaMeTpa
KOXYyXa, TIOBEPXHOCTH TEINIOOOMEHHUKA Fyopy U Ap.); - COMOCTABICHUE OPUEHTUPOBOUHOM Fop 1
Fuopw; - COTIOCTaBIEHHE JaHHBIX, MTOJYYEHHBIX IO TPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX
pacueToB; -TUAPABINYECKHI pacyeT; - BBIOOp ONTUMAIbHOTO BapHaHTa TEIIO0OOMEHHUKA.

2.1. PacuéT K0)XyXoTpyOUuaToTro UCIapUTEIsl.

2.2. Pacuét xoHaeHcaTopa (KOXKyXoTpyOouaToro WM TUIACTUHYATOTO).

2.3. Pacuér nonmorpearens (KOXKyXoTpyO4aToro Wi IIaCTHHYATOTO).

2.4. Pacuér XOJOIWUJIBHUKOB JUCTHUJUIATA W KyOOBOTO OcCTaTka (KOXKYXOTpyOuaThIX WIIH
IJIACTUHYATHIX).

Pasznen 3. 'mapoaunamMuyeckue pacyérnbl.

3.1 Pacuér ruipaBInyecKoro COMpoTUBICHUS TPYyOOIPOBOIOB

3.2. PacuéT onTuManbHBIX JUaMETPOB TPYyOOTIPOBOIOB

3.3. PacuéT u moabop HacocoB

Pasznea 4. I'paduueckoe opopmiienue.

Texnonornueckas cxema. PektudukannonHas KOJIOHHa ONIPEIEIIEHHOTO THIIA C
n300pa’keHNeM JieTaiel KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B pasnene 1.

4. O0beM y4yeOHOI TMCUMILINHBI.

O0BbeM TUCHUIIINHBI
Bup yuyeOHo# padoThl

Axkaa. | Acrp.
q. 4.

3E
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OO0mast Tpy10eMKOCTb JHCIHILIMHBI 2 72 54
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,44 16 12
IIpaxTnueckue 3ansrus (113) 0,44 16 12
CamocrosiTesibHasi paboTa 1,56 56 42
KoHTakTHas camocTosiTenbHasi pabora 0,4 0,3
1,56

CaMoCTOsATENbHOE U3YUCHUE PA3JICIOB JUCITUTIIMHBI 55,6 41,7
Bujx HTOroBOro KOHTpOJIf: KypcoBoii nmpoekT

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIITIHHBI
«Teopus, cBoiictBa u npumerHenue JHC u uznenunii»

1. Hear aMCHMIVIMHBI — H3YY4eHHE TEOPHH IIpollecca Iepeladyd SHEPTHH B3pHIBA B
OKPYXKAIOIIYIO CpeJly, a TaKkKe MPAKTUYECKHX aCTeKTOB NMPUMEHEHHs B3pbIBA, Ha 0a3e AIIEMEHTOB
¢bu3uku TBEPIOTO TENa, Ta30JMHAMUKN U TEOPUH 1T0100uSI.

2. B pe3yabTare u3y4yeHus JHCHHUIJIMHBI 00yYAIOIIMIACA T0/IKEeH:

Obnadamye CIeAYIONMMMA KOMIIETEHIIUSIMA ¥ HHIMKATOPAaMH UX JTOCTH)KCHUS:

IK-7 (I1IK-7.4, TIK-7.5, T1K-7.7, [1K-7.10, I1K-7.11); [ICK-1.2 (IICK-1.2.3, TICK-1.2.8, TICK-
1.2.9).

SHame:

— ¢u3nvecKkue OCHOBBI B3pbIBA B Cpelax C pa3IHYHBIMHA  (DU3UKO-MEXaHHUECKUMHU
XapaKTePUCTUKAMU;

— METOJbl OLIEHKH 3(P(HPEKTUBHOCTU SHEPrOEMKUX MATEPUANIOB MO UX (PU3MKO-XUMHUYECKHM
CBOMCTBaM U BbIOOpa ONTUMAIBHOM 00aCTH MCIIOIB30BaHUS Ul HUX;

— METOIbl UCMOJIb30BAHUS SHEPrOEMKUX MATEpUAIIOB B BOEHHOM JIelle, IIPOMBIIIICHHOCTH,
HayKe;

— XapaKTepPUCTUKU OCHOBHBIX YCTPOICTB U M3JENIUH, UCIIOIb3YIOIIUX SHEPIUIO B3PhIBA,;

— TpeOOBaHUs K SHEPro€MKHUM MaTepHaliaM, BBITEKAIOIINE U3 YCIOBUN X PUMEHEHUS;

Ymemy:

— IIPOTHO3UPOBATh B3pbIBUAThIE CBOMCTBA SHEPrOHACHIIIEHHBIX MaTEpUAJIOB HA OCHOBE HX
(bU3UKO-XUMHUYECKUX XapaKTEPUCTHK;

— pemiath TNpsMble M OOpaTHBIE 3a/Jaud B3pbIBA SHEPrOHACHILIEHHBIX MAaTepHaJIOB B
pa3UYHbIX CPEax;

Braoemy:

— HaBBIKAMU M METOAMKAMU pacueTa Ui pa3IHyuHbIX YCIOBUN NMPAKTHUECKOTO MPUMEHEHUs
SHEPrOHACHIILEHHbIX MaTEpHAJIOB;

— HaBBIKAMU M3y4YeHHS M 00001eHns HHpOopMaIui B 001acTH pa3pabOTKH, UCCIIEJOBaHUS U
MPUMEHEHHsI SHEPrOHACHIILIEHHBIX MAaTEePUAJIOB.

3. KpaTkoe copepxxaHue IMCUMILINHBI:

BBeaenue

Kpatkas xapaktepuctuka obnactu wucmnoibp3oBaHus BB, 3amaum, pemmaembie c
WCIOJIb30BAHMEM DSHEPTHM B3pBIBA, MACCOBBIE B3PBIBBI B MPOMBIIUICHHOCTH, MPHOPUTET
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OTEUYECTBEHHBIX YUEHBIX B 00JIaCTU COBEPIIEHCTBOBAHUS TEXHUKU U TEXHOJIOIMH BECHUS B3PbIBHBIX
pabot. Poct mpousBoacTtBa BB B pa3BUTHIX cTpaHaX, MEPCIEKTUBHI pa3BUTHUA NMpuMeHeHus: BB B
IIPOMBIIIJIEHHOCTH.

Paznea 1. DuiemenThl GU3NKHN B3pbIBA

OneMeHTHl (U3UKU B3pbIBa. SIBIICHHE B3pHIBA. YPABHEHUS COCTOSHHS TPOIYKTOB B3pPHIBA.
MeToibl  3KCIIEPUMEHTAIBHOTO ~ ONPENENIECHUsST YpaBHEHUS COCTOSHUS IPOAYKTOB  B3pbIBa.
B3aumoneiicTBue NpoIyKTOB B3pbIBa C Pa3IMYHBIMU cpefaMu. Pacuer 30HbI paciiupeHus PO yKTOB
B3pbIBa B BO3/IyX€, BOJE U O0Jiee IUNIOTHBIX cpefax. [ uapoanHaMuyeckas TeOpUst BOJIH CKATHS U BOJIH
pasrpysku. Y napHas BoJiHa. [ToHsITHE 0 IEHTpUPOBAaHHOM BOJIHE pa3rpy3Ku. BeluncieHne HayanbHbIX
MapaMeTpoB YAApHBIX BOJH MpPHU B3PbIBE B CpeAax C pa3iIMUYHbIMH (PU3UKO-MEXaHUYECKUMHU
XapaKTepUCTUKaMH (BaKyyM, BO3/yX, BOJia, TOpHas MOPOAa, METal, a0COJIOTHO HenedopMupyeMoe
teno). [lousitue 06 ynapHoit agnadare BelecTBa, 3aMuch yAapHOU aaquadaTsl B 0000IIeHHON Gopme.
DKCIepUMEHTAIbHBIE METOJIbl M3YyYEHUS! CKUMAEMOCTH KOHJIEHCUPOBAHHBIX BELIECTB B 00IacTu
BBICOKHMX U CBEPXBBICOKHX JaBlIeHUH. TeopeTnyeckoe u MpaKTUUECKOE 3HAaUEHNE 3TUX PE3YIbTaTOB.

Pa3nen 2. PaGora B3pbIBa

bananc sHepruu npu B3pbiBe. [loHsTHe 0 Opu3aHTHOM U (pyracHOM JAeWCTBHUU B3pbIBa.
DKcrepuMEeHTAIbHBIE METO/IbI OLIEHKU pabOoThl B3pbIBa. MIMITy/IbC KOHTAKTHOTO B3PbIBA U €0 CBS3b C
paspyuarommum JeicTBueM B3pbiBa. [loHsATHE 00 aKTUBHOM YacTH 3apsia U METObl €€ BIYUCIICHHUS.
MerarenbHoe JeHCTBUE B3phIBA. SIBJIECHHE OTKOJIA U €r0 POJIb B pa3pyllIalONIEM JCUCTBUM B3pbIBA.
KymynsatuBHoe neiictBue B3pbIBa. [ mapommHamuueckas Teopus (HOPMHUPOBAHHS KyMYJISTHBHON
CTpyn U ee OpoHenpoOWBHOrO aAeWcTBUA. BriusHue QOpMbl KyMYyJISATUBHONW TOBEPXHOCTH H
napameTpoB jaeroHanuu BB Ha OpoHenpoOnBHOE NeCTBHE KYMYJIATHBHOTO 3aps/ia.

3aKOHOMEpPHOCTH (OPMUPOBAHUS U PACHPOCTPAHEHUS YOAPHBIX BOJH B JehOpPMUPYEMBIX
cpenax. OKCIIEpUMEHTAIbHBIE METOJIbl ONpPEEICHUsl NapamMeTpoB yIapHBIX BOJIH IIPU B3pbIBE B
pa3InyHbIX cpeax. BEIBO OCHOBHBIX COOTHOILIEHUM, OTIPEEISIIONINX yAeabHbIN pacxoa BB, pacuer
30H pa3pylleHuss U 0e30MacHBIX PACCTOSIHUM MpPHU B3PHIBE C HCIIOJIB30BAHUEM AJIEMEHTOB TEOPHUHU
noao6usi. B3pbIBbI B rpyHTE, B BOJIE, B BO3IyXE€.

Pa3nen 3. [lpumeHenune B3pbIBYATHIX BElleCTB B TOPHOA00bIBAIONIEH MPOMBIILIEHHOCTH

Brnusinue ¢pusnko-MexaHU4eCKHX CBOWCTB FOPHBIX MOPO/I Ha yAeIbHBIN pacxoq BB. CucreMbl
TOPHBIX BBIPAOOTOK Ha OTKPBITOM MOBEPXHOCTH U MO 3eMiieil. MeTo bl BeIeHUs B3PhIBHBIX padoT B
TOPHOM IPOMBIIIEHHOCTH. MeTo1 HakIaHbIX 3apsA0B, IIITYPOBBIX 3apsAaoB, KopoTkozameaneHHoe
B3pbIBaHuE. OCOOCHHOCTH B3PHIBHBIX pabOT B IIaXTaX OMACHBIX M0 a3y U MbUTK. BeiropaHue u Mepsl
060pbOBI ¢ HUM. MeTO/1 CKBaXKUHHBIX 3apsA0B. MeTO ] KOTJIOBBIX U KAMEPHBIX 3apsAa0B. B3pbIBbI Ha
copoc u BbeIOpoc. CoBpeMeHHble TpeOOBaHHS TOPHOAOOBIBAIOIIEH MPOMBIIUIEHHOCTH K
COBEPILIEHCTBOBAHUIO COCTaBa B3PbIBUATHIX BEILIECTB, M3roToBIeHUE BB Ha MecTe npuMeHeHus.

Pa3nen 4. IlppmeneHne B3pbIBYATHIX BelIECTB B METAJLUIYPIrdM, BOCHHBIX M HAYYHBIX
LeJIsX

B3peiBHBIE paboThl B HedTen0OBIBAIONIEH MPOMBIIIICHHOCTH. TOpIeIUpOBaHUEe CKBAaXKHH,
nepdopanus CkBaXKuWH. B3peiBHOE OypeHue ckBaxuH. JIukBumainus aBapuil. Bi3pbiBHbIE paOOTHI B
ctpoutenbeTBe. [locanka Hackinel, KOpueBKa MHEHM, Balka Jjieca. PaspyllleHne cTrapbhiX MOCTPOEK,
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co3zanue BojjoeMoB. Mcnonb3oBanue BB mis 06paboTku MeTasia B3peIBOM. B3phIBHAS mITaMIIOBKA,
CBapka, pe3Kka, B3phIBHOE yrmpouHeHue. TexHonorus U BB, mpumeHsembie sl 3THX BHUIOB padoT.
Hcnonb3oBanue BB nis cHapsikeHMs 00enpunacoB, OCHOBHBIE BU/IbI 3apsJI0B U TUIIbI IPUMEHSIEMbIX
BB. [IpuMmeHeHne 3HEpProeMKUX COCIUMHEHUM JIsI TOHKOTO HEOPTraHMYECKOr0 CHUHTE3a. TEeXHOJIOTus
JETOHAIIMOHHOTO CHHTE3a CBEPXTBEPAbIX MaTepuajoB (HUTpHAa Oopa W YIbTPaIUCIIEPCHOTO
ajMasa), Co3JaHNe CBEPXBBICOKHUX JaBJICHUMN JJIs HAYUHBIX IICJICH.

4. O0beM yueOHOM THCHHMILINHBI

. O0beM TMCHUIIIMHBI
Buz yaebnoit paboru 3E Akan. 4. | Actp. 4.
OOm1ast TPYA0EMKOCTh AUCITUTUINHBI 4 144 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1.33 48 36
Jlexuun 0.88 32 24
[Tpaxtuueckue 3ansarus (113) 0.45 16 12
B TOM 4HCJIe B (hOpMe MPAKTHYECKON TIOATOTOBKU 0,22 8 6
CamocTosiTe1bHAsi paboTa 1.67 60 45
KoHTakTHasi caMOCTOsATENIbHAs PaboTa - -
1,67

CaMOCTOSATETFHOE U3YUEHNE Pa3IeIOB AUCITUTIIMHBI 60 45
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 1 0,4 0,3
[ToaroToBKAa K 9K3aMEHY. 35,6 26,7
Buja KoHTpOJIS: JK3aMEH

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«HMcxoanbie npoaykThl 1 IHC»

1. Heap AMCHMIUIMHBI — O3HAKOMJICHHE OOYYAIOIIUXCSA C XUMHYECKOW TEXHOJIOTHEH
MPOM3BOJICTBA HCXOJHBIX COCIMHCHUHM WCMOJIB3YEeMBbIX IIPH TOJIYYCHHH JHEPTrOHACHIIICHHBIX
marepuaioB (OM). C OCHOBHBIMH TpPHUHIMIIAMH BBIOOpA CHIPHEBOM 0a3bl, €€ BIMSHUEM Ha
AKOHOMHUYECKYIO 3 (PEKTUBHOCTD, TEXHOJOTHYECKYIO M 3KOJIOTHYECKYI0 0€301MacHOCTb.

2. B pe3yabTarte u3yuyeHHusl JUCHMILIAHBI 00yYAIONIUIICS TOJIKEH:

Obnadams CleTyONUMA KOMIIETCHIIMAMHA U UHAMKATOPAMH MX JOCTHKCHHUS

IICK-1.1 (TICK-1.1.1); TICK-1.3 (TICK-1.3.5, TICK-1.3.11, TICK-1.3.12, TICK-1.3.13).

Bnams:

— OCHOBHBIE MPUHIIMAITBI BEIOOPA CHIPhEBOM 0a3bl MPOU3BOACTBA DM

— TEOPETUYECKUE OCHOBBI IIPOLECCOB MOJIYYEHUSI UCXOJHBIX MPOAYKTOB JJisi MPOU3BOJICTBA
OM;

Ymemo:

— [IPOTHO3UPOBATh MEPCIEKTUBHBIE IMYTH Pa3BUTHS TEXHOJOTHH IPOLECCOB IOIYYEHUs
HCXOJIHBIX MPOAYKTOB JJIsl IPOU3BOACTBA OM;

Bnaoemo:

— COBpeMeHHOU uH(popManueld Mo MeToJAaM MPOU3BOJCTBA HCXOIHBIX MPOIYKTOB s
npousBojicTBa DM B Poccuu u 3a pydexom;

— HaBBIKaMU U3y4eHHs ¥ 0000mIeHus nHpopmaluu B 00JacTH XUMHUYECKONH TEXHOJIOTHH.

3. Kpartkoe conep:kanue QTUCHUIINHBI:
Beeaenne. OOmme moaxoabl K BbIOOpPY CbIpbs A mpousBoacTBa OM. DakTopsl,
OTIpeNieNAIONe  Ie1eCO00Pa3HOCTh  CO3[aHMs HOBBIX M MOJEPHHM3AIMU  CYHIECTBYIOIIUX
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MPOU3BOACTB. BBIOOp M CHHTE3 HOBBIX COCIMHEHMH, M3yueHHE MX (PU3MUYECKHX, XUMUYECKUX H
CIELUANBHBIX CBOWCTB, OIpeneNeHue OO0NacTH HCMHOoiIb30BaHus. llapaMmerpsl, OIpenesnsione
3P PEKTUBHOCTh TEXHOJIOTHU: HATUYHE IIUPOKON CHIPhEBON 0a3bl, SKOHOMHUYECKas A3PPEKTUBHOCTD,
TEXHOJIOTHYECKasi M SKOJIOTUYECKas O€30MacCHOCTb.

Pazgen 1. [lonyyenne apoMaTu4ecKux COCAMHEHUN W3 HEPTU M KaMEHHOTO yriisi. BiusHue
TEXHOJIOTUM Ha Ka4yeCTBO IMOJy4aeMbIX YriieBoaopoaoB. [lepBuuHas m BTOpHYHas mepepaboTka
HepTH, TPOIECChl  KPEKWHra, MNUPOJM3a, pUPOPMHHTA,  KATAIUTHYECKUE  CHUCTEMBI.
TepmoanHaMudeckne M KHHETHYECKHE (PAKTOPHI U MX BIMSHUE HA COCTAaB MPOIYKTOB. Brinenenue
apOMaTUYECKHX YTIICBOJIOPOJIOB, OUYMUCTKA OT CEPHUCTHIX U a30TUCTHIX COCMHEHUH COCTMHEHUN.

Pazgen 2. Mcnonbp3oBaHue 3aMENICHHBIX apOMATHUECKUX YTJIIEBOJOPOJIOB B IPOU3BOJICTBE
HHEPTOHACHIIIEHHBIX MAaTEPHAIIOB.

[lonyuenune  ¢denoma, pesopuuHa, (QaypormonuHa, OeH3WIaMuHa, XJIOpOeH3o0Ja.
[ammonmHUpyONHMe U CyTb(QHUPYIONINE areHTHI.

Paznen 3. Ceipbe a5 nosrydeHus: HUITPO3(pUpoB.

HenpenenbHble yriieBOJAOPOABI, SMOKCHIIBI, MOJHCIUPTHI: METOABI CHHTE3a, TEXHOJOTHS,
TpeOOBaHUS K KaUueCTBY.

Pasnen 4. CeipbeBasi 6a3a mpou3BOJCTBA HUTPAMHHOB.

VYKCcycHasi KHCIIOTa, YKCYCHBIM aHTHAPHI, AIbJIETUABI, YPOTPOIHH, TJIMOKCadb. MeTOIbI
MOJTyYEeHUsI, TEXHOJIOTHsSI, TPEOOBAHHI K KQUeCTBY HCXOIHBIX TIPOTYKTOB.

Pa3nen 5. CrippeBas 6a3a NMOJy4eHUsI HOBBIX U MEPCHEKTUBHBIX DM.

Tpua3zonoH, TPOU3BOTHBIE TeKCAa3an30BIOPIIUTAHA, 2-METHITHPHMHUITH/IAOH.

4. O0bem yueOHOH TUCUMIIJIMHBI

O0BbeM TUCHUIIINHDBI
Bun yaeOHo# paboTh IE Akan. | Actp.
q, q,
OO6m1ast TpPyA0€MKOCTh JUCITUTUTHHBI 2 72 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHSI: 0.9 32 24
Jlexkuun 0.45 16 12
[Ipaktuueckue 3ansatus (113) 0.45 16 12
B TOM 4HCJI€ B OpMe MPAKTUUECKOU IMOATOTOBKH 1,1 4 3
CamocrosiTeJibHasi padoTa 1,1 40 30
KonTtakTHas camocTosTebHas paboTa 0,2 0,15
1,1
CaMOCTOSATETLHOE N3YUYCHUE Pa3ICIOB AUCITUTIIMHBI 39,8 29,85
Buja koHTpOJIS: 3auer

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHBI

«OcHoBbI Texnogornii JHM u n3gennii»

JucuummHa «OcHoBBI TexHonoruit OHM u m3nennii» cocrout m3 nByx dacrei. Ilepas
YacTh YMUTAeTCid B MATOM CEMECTpe M SIBISETCS MNEpBOM NpOoQUIMpYOLIeH TUCHMILIMHON IO
cneunanu3anuu. Ee HazHaueHHe — 03HAKOMHUTh OOYYAIOLIUXCS C NEPBUYHBIMM, CAMBIMU OOLIMMHU
NpPEJCTaBICHUSAMU OO0 SHEpProHaChILEHHBIX MaTepHajaX, WX KIacCU(UKAIUU, TEXHOJOTHUSIX
MOJIydeHHUsI, OCHOBHBIX pEXHMax B3pbIBUATOrO IpEBpaIleHUs, OOJacTsIX MpUMEHeHus. B
JambHEeWIeM TOJy4YeHHbIe CTyJeHTaMH B XOJi€ U3y4eHHMs JaHHOW JUCHMIUIMHBI oOIue
NpPEJCTAaBICHUS IMOJy4aroT YIIyOJlleHHOe pa3BUTHE B KypcaX «XHMHS HSHEPrOHACHIIIEHHBIX
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coequHenuiy, «Teopus, cBoiictBa u npumenenue DHC u uznenuit», «XuMuuecKass TEXHOJOTHS
opuzantHbix DHC», «Xumunueckas puznka IHM», «Texnonorus cmeceBsix JHM» 1 Bo BTOpOit
4acTU JAaHHOW JUCLUIIINHBIL.

Bropas yacTh unTaercs B 1eBATOM cemecTpe. Ee Ha3HaueHue — 03HAKOMUTH 00yJaroImuxcs ¢
TEXHOJIOTUSIMU cO3/1aHus U npuMeHeHuss DOHM, ncnoisb3yemMbiX B peKUMe TOPEHUS.

YACTbD 1 (cemectp 5)

1. Heab AucUMIVIMHBI — O3HAKOMIJIEHHE CTYJIEHTOB C OCHOBAaMHU IPOIIECCOB T'OPEHMS U
B3pbIBAa, OCHOBHBIMH BOIPOCAMH B XUMHU U TEXHOJOTMU IPUMEHEHUS SHEPrOHACBILICHHBIX
matepuanos (OHM) — nHaMBUyalIbHBIX U CMECEBBIX B3phIBUATHIX BellecTB (BB), xuakux u tBepabix
pakeTHbIX ToruMB (JKPT 1 TPT) u nopoxoB CTBOJIbHBIX cuCTEM, IMpoTeXHUUeckuX cocTaBos (I1C),
KOMILJIEKCOM TpeOoBaHuM, npeabsaBisgeMbix k DHM.

2. B pe3yabTaTe M3yUyeHUs] TUCHUIJIMHBI 00YYAKOUIUICS T0JIAKEH:

Obnadams ClenyONUMA KOMIIETCHIIMSMU U UHIANKATOPAMH UX JOCTHKEHUS:

IK-3 (I1K-3.4); IICK-1.3 (TICK-1.3.1, [ICK-1.3.8, TICK-1.3.10, TICK-1.3.13).

3nams:

— KpUTEpUU  B3pPBIBYATOCTH XUMHUYECKUX COEAUHEHHMH M  CMeECE€d, COBPEMEHHYIO
knaccudukanuo YHM, ocHOBHBIE POPMBI UX XMMHUUECKOTO TPEBPAIICHNUS;

— MPUHIHUIIBI CO3/IaHUSI UHIMBUAYaJIbHBIX U cMeceBbIXx DOHM;

— OCHOBHBIE HaITpaBJICHUS UCIOab30BaHus JHM B pexxmMax roOpeHus U JeTOHAIUY;

— METO/Ibl HccreloBaHusl (PM3UKO-XMMHUECKUX U B3pbIBUAThIX cBOMCcTB DOHM;

— 3Tanbl HCTOPUYECKOTO PA3BUTHUSI, COBPEMEHHOE COCTOSTHUE U HAMPABJIEHUS MMEPCIEKTUBAMHU
coBepuieHcTBOBaHus DHM;

Ymemy:

— aHanu3upoBathk nHpopMalo 06 DHM, onpeaensars ero mo cocTaBy XapakTEPHBIE PEKUMBI
MpeBpaLEeHUs U 00JIaCTh MPUMEHEHHUS;

— MPOTHO3UPOBaTh MyTH coBepmieHCTBOBaHns OHM B mmane  addekTuBHOCTH,
SKOHOMHMYHOCTH, OE€30MaCHOCTU U SKOJIOTUHU MPOU3BOACTBA U TpuMenenuss DHM;

Braoemw:

— HaBbIKAMHU pacyeTa BAXKHEMIIMX B3phIBYATHIX XapPaKTEPUCTUK M 3HAHUEM METOJIOB
9KCIIEPUMEHTAIIBHOTO ONPENIEICHUS XapaKTEPUCTUK COCTABOB;

— COBpPEMEHHOI MHpOopMaIHeil Mo KOMIOHEHTaM, pPeLenTypaM, TEXHOJIOTUIM MOJIY4YEeHUS U
o0JacTsM MPUMEHEHHS] CMECEBBIX SHEPrOHACHIIIEHHBIX MaTepuaoB B Poccuu u 3a pydexom;

— HaBbIKAaMU HM3y4eHHs, 000OIIeHs] U aHanu3a MH(OPMAIMK [0 BOMPOCaM, CBS3aHHBIM C
COBEPILIEHCTBOBAHUEM TEXHOJIOTHUHU MOJIYYE€HHUS U IPUMEHEHUS CMECEBBIX SHEPIOEMKUX MATEpPUAJIOB.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:
Pa3nen 1. OcHoBHBIE (popMBI XMMHUYECKOT0 npespamenus JHM

[Tonsitne o osHepronaceimeHHbix Marepuanax (DHM). [lonstre 006 OCHOBHBIX (opMax
XUMHUYECKOTO TIpeBpamieHus OM: MeIJIeHHOM TEPMHUYECKOM pa3JIoKEHUH, TOPEHHUHU, JETOHALUU.
[TapameTpsl MpoLECCOB TOPEHUS U JETOHALMU: CKOPOCTh PACIPOCTPAHEHUS, KPUTUUECKHUM TUaMeTp,
BEITMYMHBI JAaBJICHUNA B BOJIHE, TEIJIOTa MPOIECCa, MX 3aBUCHMOCTh OT Pa3jIMYHBIX (DaKTOPOB.
[lepexon ropeHus B IETOHAUIO.

Pa3nen 2. Knaccnpukanus IHM, o01uue cBeneHus
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Uctopuueckuit nyrs pasutus OHM. Ilpunuunel xoHcTpynpoBanuss BB u sHeproemkux
komMnoHeHTOB miopoxoB u TPT. Knaccudpukamuss OM 1o mnpuMeHEHHUIO: OpU3aHTHbIE U
MHULMUPYIOIIKE B3pbIBUaThie BeulecTBa (BB), nopoxa, xuakue u tBEpaplie pakeTHsle Tormsa (OKPT
u TPT), muporexuuueckue cocrassl (I1C). TpeboBanus, npeapsasisiemsie kK BB, mopoxam, TPT u [1C,
UX XapaKTepUCTHKH, 007IacTU NPUMEHEHUS.

Paznea 3. Ilonyyenune maauBuayaababix JHM

OcCHOBHBIE XMMHMYECKHE IIPOLECCHl IOJYyUEHHS uHauBuAyansHeix  BB.  CrocoOsr
opranu3anyvu HOpouecCcCoB B MNPOMBIIIIICHHOCTH. HpOBGIIeHI/IC OCHOBHBIX peaKHI/If/'I MOJIy4CHUA,
BBIJICJIEHUE TPOJAYKTa, OYUCTKAa OT IpHUMECEH, BBINYCK roToBBIX (opM. [Ipumep On0K-cxembl
npousBojctBa BB. CnocoObl momyuenuss usnenuit u3 BB. Iyt oOecrnieuenust Ge3omacHOCTH
IIPOLECCOB. DKOJOTMUECKUE U IKOHOMHUYECKUE ACIEKTBHI.

Pasnean 4. Iloayuenue cmeceBbix JHM

Heo6xomumocTs 1 npuHnmme co3nanus cmeceBbix JHM. KomnonentHas 6a3za cmeceBbix BB.
Tunsl cmeceBsix BB, ux xapakrepuctuku, o6sacTu npuMeHeHHs. [IpHMHIMIIBI KOMIIOHOBKH U
KOMITIOHEeHTHas 6a3a nopoxoB, TPT u IIC. ®yHKuMN NOJUMEPHBIX KOMIIOHEHTOB B OM, MoHsTHE O
1acTU(PUIIMPOBAHHBIX M HAIIOJIHEHHBIX MTOJIMMEPHBIX MaTepraiaxX. AKTUBHbIE U HHEPTHbIE TOPIOYHE
cem3yromue. Crocobbl mepepaboTku cmeceBbix DOHM. Bompockl 0e30macHOCTH W 9KOJIOTUH
TEXHOJIOTHYECKOI0 LIMKJIA SHEPTETUYECKUX MAaTEPHAIIOB.

Pa3nen S. Cucremsl u yeTpoiicTBa, ucnogab3yomue JHM

Knaccudukanus opyxkus, ucnonbsyromiero DHM. Bumasl apTUIEpUiCKUX W PaKETHBIX
cucteM. [IpuHIunsl aeicTBusi, ocoOeHHOCTU. OCHOBHBIE MPOIECCHI, MPOUCXOAALINE B PAKETHOM
JBUTATENe, MPU apTIIICPUIICKOM U BBICTpelie U B razoreneparopax. Knaccuduxaius peakTUBHBIX
neurateneit. Kimaccudukamnus pakeTHsIX ToTumB, mopoxoBs, JKPT u TPT.

Pasznen 6. [Ilpumenenue JHM B pe:xxnmMe 1eTOHAUM

[Ipumenenne BB B rpakmaHCKUX W BOGHHBIX HEAX. Bupl 60empunacoB U Apyrux U3AeIni,
coaepxamux BB, ux xoHcTpykTHBHBIE 0cOOeHHOCTH. bpuzanTHoe U (pyracHoe nericTBUe B3pHIBA.
[Tonsarue o kymynstuBHOM 3 dekre. Macmradbbl npuMmeHeHus: BB B BoeHHOM 11e71e 1 B TpaXJaHCKUX
LETAX.

Pasznen 7. llpumenenue JHM B pe:xxnme ropenust

Pa3noobpa3zue 3a1ay, perraeMpIx ¢ IOMOIIBIO SHEPTeTUYECKUX MAaTEPUAIOB, UCIHOJIb3YEMbIX
B pexxume roperus. ['opeaue BB, mopoxos u nupotexuuueckux coctaBoB (I1C). Duepretudeckue u
OamucTuyeckue xapakrepuctuku nopoxoB u TPT. ['eomerpuueckue hopMbl U pa3Mepbl MOPOXOBBIX
3apsIoB.

Knaccudukanus u macmtadbsl npumenenus [1C. Komnounentst IIC: oxucnurenu, roprouee,
LIEMEHTATOPbl, JAO0ABKM CHEIUAIBHOTO HazHadeHus. DPQexTsl, nocturaembie ¢ mnomoupio [IC.
Ocobennoctu ropenus [1C. TpeboBanus, npeabsapnsiembie k [1C.

Pazgen 8. Meroabl ucciienopanusa csoiicts JHM

PacuetHeie u SKCHICPUMCHTAJIBHBIC MCETOAbI OHNPCACIICHHUA MTapaMETpOB TEPMHUYCCKOI'O
pacnazaa, rop€Hud U ACTOHAIUH. TeHHOTa, TEMIICpATypa U COCTaB IPOAYKTOB T'OPCHUA. PacueTHbie 1
OKCIICPUMCHTAJIbHBIC METOAbI UX OIIPCACIICHH.

[Tonsitue o Qusnueckoil u xumuyeckoi ctoiikoctu DHM, COBMECTMMOCTH KOMIIOHEHTOB
cmeceBblXx DHM, rapantuiinele cpoku xpanenus. [lonstre o wyscteurensHocTn OHM K pasnnuHbiM
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BO3JICHCTBUSAM: TEILUIOBBIM, MEXaHUUECKUM, (YAAp, TPEHUE) U JIp., METO/IbI UX OIIpeAeaeHUs. MeTo1bl
TEPMHUYECKOTO aHAJIN3A.

Paznen 9. IlepcnekTuBbl pazsutusa JHM

Cospemennbie TpeboBanus k OHM. IlepcrnieKTHBHbIE WHAMBUIYAJIbHBIE COCIUHEHUS U
KOMITIOHEHTHI cMeceBbIXx DOHM. IlepcniekTuBbI pa3BUTHSI TEXHOJIOTMH MIOJIyYEHUSI MHAUBUYaIbHBIX U
cmeceBbix OHM. Tlonstue 00 yrunmzanun 3HepreTuieckux matepuanoB. Konsepcust mponsBoicTBa
OHM, nBoHHEIE TEXHOJIOTHH.

YACTD 2 (cemectp 9)

1. Heab TUCHMIVIMHBI — O3HAKOMJICHHE 00YUJaIOIIMXCS C OOIUMH MTPHUHIUTIAMUA CO3TaHUS U
COBPEMEHHBIMH TpPEOOBAHUSMM K SHEPrOHACHIIIEHHBIM MaTepuajiaM, HCIOJIb3yeMbIX B PEKHUME
ropeHust — Xuakux u TtBepAbix pakeTHbIX TOIMB (PKPT m TPT), mopoXxoB CTBOJBHBIX CHCTEM,
ra3oreHepHUpyONINX TOIUIMB, TOIUIMB CIEUUAIbHOTO HAa3HAUEHHUs, a TaKkKe NUPOTEXHUYECKUX
coctaBoB (IIC), ¢ ux KOMIIOHEHTHOH 0a30i, COCTAaBOM, TEXHOJOTHSIMU TOJIYYE€HHUS, OCHOBHBIMH
XapaKTepUCTUKaMH U METOJIaMU MX PEryIMpOBaHUs, a Takke ¢ 00JacTIMM WX HCIOJIb30BAHUS B
BOEHHBIX 1 MUPHBIX LIEJIAX.

B pesyabTaTe uyueHusi AMCUMIJIMHBI 00yYAIOIIMICS 10JI2KEeH:

Obaadoams CleqyOIUMUA KOMIIETEHIIUSMHI U HHIUKATOPAMU UX JOCTH)KEHUS:

IK-3 (I1K-3.4); IICK-1.3 (IICK-1.3.1, [ICK-1.3.8, TICK-1.3.10, TICK-1.3.13).

3nams.

— Kiaccudukanuo, TpeboBaHUs, TpaBuWiIa KOMHNOHOBKM DHM, uCMoNb3yeMbIX B PEKHUME
TOPEHHUS

— TEOPETUYECKHE OCHOBBI PabOThl M OCHOBHBIE MPHUHIMIIBI YCTPOMCTBA >KUIKOCTHBIX U
TBEPAOTOIUIUBHBIX PAKETHBIX JIBUTATElE€H, CTBOJIBHBIX CHCTEM, raszoreHeparopoB, MI/I-
TE€HEPaTOpOB;

— TpeboBaHus K KommoHeTaM DHM, ucnosib3yeMbIX B peKuMe TOPEHUs, HX KIacCU(UKAITHIO,
CBOWCTBA IMPUMEHSEMBIX U IIEPCIEKTUBHBIX KOMIIOHEHTOB, METOAbl UX MOIY4EHUS

— OCHOBHbIE Xapakrtepuctukn OHM, wucnosib3yeMblX B pEXKUME TOPEHHUS M IYyTH HX
peryaupoBaHus;

— B3aUMOCBS3b XapakTepucTuk DHM ucnosib3yeMbIX B peKUME TOPEHUs, U CHAPSKAEMBIX
MU YCTPOUCTB € 00IaCThIO UX MPUMEHEHUS;

Ymemo:

— aHanu3upoBath nHpopmarmio 06 DHM ucnonab3yembIx B peKUMeE FTOPEHHUS, OIPEACIISATh €ro
10 COCTaBY XapaKTEPHbIE PEKUMBI IPEBPAILIEHUS K 00JIaCTh IPUMEHEHUS;

— MIPOTHO3UPOBATh IyTH coBepuieHCTBOBaHUS DOHM, HCHOnb3yeMbIX B pEeXUME TOPEHUS B
r1aHe 3QQPEeKTUBHOCTH, IKOHOMUYHOCTH, OE30MaCHOCTH U SKOJIOTHUHU MPOU3BOJICTBA U IPHUMEHEHUS;

Braoemw:

— COBpPEMEHHOI MH(popMaIHe Mo KOMIOHEHTaM, pPeLenTypaM, TEXHOJIOTUSIM MOJIY4YCeHUS U
obnacTsM MpUMeHeHHsI U XapakTepuctukaM DHM, ucnonp3yeMbix B peskuMe ropenus B Poccun u 3a
pyoexomMm;

— HaBBIKAMU HM3y4eHHs, 000OIIeHs] U aHanu3a MH(OPMAIMK 0 BOMPOCaM, CBS3aHHBIM C
COBEpILIEHCTBOBAHUEM TEXHOJIOTMHU TMOJy4YeHus U npuMeHeHuss DHM, ucnonb3yembix B pexuMe
TOPEHHUsI, TPOTHO3UPOBAHUEM IMEPCHEKTHB TMPUMEHEHHMS HOBBIX KOMIIOHEHTOB, pEUENnTyp H
TEXHOJIOTUH.

3. KpaTkoe coaepxxaHue JMCHMILINHBI:
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Pasnen 1. Beenenue

Lenu, 3agaun 1 OCHOBHBIE pa3Jeiibl Kypca. 3HaUeHHE Kypca JJis IOJrOTOBKU CIELUAINCTOB
B 00JIACTM XHMMHUH, TEXHOJOTMH M NPUMEHEHHUS SHEPreTHdeckux MmartepuanoB. CBs3b Kypca €
00IIeTeOPETUYECKUMHU U CTICIUATbHBIMU TUCIUITIIMHAMH.

Knaccugukanus sHEpreTHUeCKNX MaTepHajioB, UCIOJIB3YEMBIX B pEXHUME TOpeHUs. THuIb
PEaKTUBHBIX JABUTATENC M TOIUIMB, 00JacTH UX NpuMeHeHus. COBPEMEHHOE COCTOSIHME PaKeTHOU
TexHukH B Poccuu u 3a pyoexxom.

Paznes 2. Tpe6oBaHMS K paKeTHBIM TOIJIMBAM. JHepPreTHYecKkne XapakTepuCcTHKHU

TpeboBanusi K pakeTHBIM TOILIMBAM. YAEIbHBIN HMITYyJIbC KaK OCHOBHAs JHEPreTHYecKas
XapaKTePUCTUKA PAKETHBIX TOIUIMB — (PU3UYECKUN CMBICII, 3aBUCHMOCTD OT Pa3IMYHBIX (PaKTOPOB,
€ro MoTepH, MyTH UX CHUXKEHHUS. CBS3b XapaKTEpUCTUK TOIJIMBA U PAKETHl 4Y€pe3 BEIUUYHMHY
YAEIBbHOTO UMITYJIbCA.

Paznen 3. KP/ u )KPT

OcHoBHble wuctopuueckue srtansl co3ganuss JKPJ[. Ilpunnunsr  yctporictea XXP/I,
knaccupukanus KPT. Oxucnurenn u roproune XPJI. Bbeibop cpeau coeauHeHM pa3IudHbIX
kinaccoB. Ilpumensiempie oxucnutean u roproune JKPJI: cBoiicTBa, cmocoObl TOJyYeHHS,
JOCTOMHCTBA, HENOCTAaTKW. OHeprernueckue xapakrepuctuku JKPT. CamoBocmmamensromuecs
TOIUIMBA, TUOpuAHbIE TOMIuBA. OJHOKOMIIOHEHTHBIE TOIUIMBA, XUAKUE TOpOXa. 3aBHCUMOCTb
obnacreit mpumenenus JKPT oT ux cBoicCTB.

Pa3znen 4. BoicokoMoieKyJIsIpHBIE COEAUHEHHS

Knaccugpukanus mnoauMepoB MO XUMHUYECKOMY CTPOEHHIO. MOJEKyIsIpHO-MaccoBOE MU
MOJIEKYJISIpHO-uUClIoBoe  pacnpenenenue. Kongurypanus Makpomosekyia. HanmonexkymnspHas
CTPYKTypa MOJIMMEPOB.

[Tonmyyenne nonumepoB. PanukanbHas noauMepusanus. MIoHHast 1 HOHHO-KOOpAWHAIIMOHHAs
nosmmepu3zanys. [lomukonnencanus. CxoAcTBa U pa3nuyusl NOJMMEPHU3AMK U MOJUKOHCHCAIUH.
Metoabt OpraHu3aluu IPOLIECCOB. BayTpumonexynsipHbie HeperpynnupoBKU u
HoJIMMEpaHaJoruyHble npespanieHus. CIIMBaHME U OTBEPXKAECHUE MOJUMEpPOB. XHMHUYECKas WU
¢bu3nyeckas AeCTPYKLUs, CTaOUIN3ALMS TOJTUMEPOB.

@usnueckue U (Ga3oBble  COCTOSIHMS — IOJMMEPOB, TEPMOMEXaHMYECKas  KpHUBas.
PenakcanmoHnHele mpouecchl B IoJuMepax, rucrepe3uc. VICTHMHHBIE M KOJUIOMJIHBIE PACTBOPHI
nosmmepoB. Ilnactudukanus u HanoJHeHUe NOMUMEPOB. TEeXHOJIOIHs MOJUMEPHBIX MAaTEPUAIIOB.

Paznen 5. Komnonenrnas 6aza TPT

CpaBHeHHUE KHUAKHX U TBEPAbIX pakeTHbIX TOIuMB. OOmactu npumeHenus paker ¢ XKPJ[ u
PATT. OcHoBHble ucTopuueckue stansl pazputus PT u P/I.

Knaccudpukanus TPT mo coctaBy. OcCHOBHBIE THIIBI KOMIIOHEHTOB MeTareiabHbIX BB,
TpeboBanus k HuM. Okucnurenu TPT. TpeboBanus, BIOOP cpean OpraHMUECKUX U HEOPTaHUYECKUX
coenunenuil. [lepxiaopatsl ammonus (ITXA) u kanus — nonydeHue, CBOMCTBA, MapKH BBIITYCKAEMOTO
IIXA. IlepcnextuBHbiec okuciauteau TPT — HuTpar amMmMoHus, nuHuTpamuaaT ammonus (A/JHA),
Hutpodopmar rumapasuHa. [lomyuenue, cBOHCTBA, JOCTOMHCTBA, HEAOCTAaTKU. MeTalnmudeckue
roproyne — (U3UKO-XUMHUUYECKHE OCHOBBI MPHUMEHEHHsA. BbIOOp, JOCTOMHCTBA U HENOCTATKH
Pa3IMYHBIX METAUIMYECKUX ToprounX. [IpuMeHseMple METaIMYECKUE TOpPIOYME — IOJIYyYEHHE,
MapKu, aKTUBHOCTh, cTabunmuzanus. ['uapuasl MetramnoB kak roprouune TPT. TpeGosanus, BeIOOp,
MOJy4YeHue, CBOWCTBA. JlOCTOMHCTBA W HENOCTATKM TOIUIMB C THUAPUAAMHU. OJHEPreTUYECKHe
HanonHutenu TPT. TpeGoBanus, BBIOOp, CBOWCTBA NPUMEHSEMBIX M  IEPCHEKTHBHBIX
SHEPreTUYECKUX HATIOJIHUTEIICH.
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I'oproune ces3yromue Bemiectsa (I'CB) — TpeboBanus, kinaccupuKaiys mo CTpyKType U Mo
COCTaBy, THILy PAacTBOPOB IojiuMepa B IulacTudukarope. XuMuyeckue U (PU3NYECKUE METOMIbI
ctpykrypupoBanust TPT — nocronnctBa u Henocratku. [lomumepnas ocHoBa I'CB — knaccudukarmus,
JOCTOMHCTBA, HENOCTaTKH, obnactu npuMeHeHus. [lnactudukaropsr I'CB — ¢dusnko-xumuueckue
OCHOBBI IPUMEHEHMUSI, Kilaccupukaus, 001acTu NPUMEHEHHUS.

TexHosorust mosiydeHus: HUTPOLEIUIIOI03bl. CBONCTBA HUTPOLIEIUIIOJIO3bI M 00JacTH €€
npuMeHeHHs. TeXHOJOrrs M3roTOBJIEHUS M KOMIIOHEHTHas 0a3a NMUPOKCUIMHOBBIX, KOPJAWUTHBIX,
OaNTUCTUTHBIX, C(HEPUYECKUX, BHUCKO3HBIX W TUIACTU30JBHBIX HHUTPOIEILIIONIO3HBIX OPOXOB.
3aBUCUMOCTh 00JIACTH NPUMEHEHHUS HUTPOLEIUIIOJIO3HBIX IMOPOXOB OT COCTaBa U TEXHOJIOTMH
H3TOTOBJICHUS.

Pa3nen 6. Xapaktepucruku TPT

TpeboBanust k TPT, ocHoBHBIE Xapaktepuctuku TPT. DHepreTrudeckue (3HEProMaccoBbIe)
xapaktepuctukd TPT, ux 3aBUCHMOCTH OT cocTaBa TtormuBa. OOmactu npumenenuss TPT B
3aBUCHMOCTH OT UX SHEPrOMaCCOBBIX XapaKTEPUCTHK.

VYerpoiictBo u  dyHkimonupoBanue PJTT, HeoOXoauMocTh yuera OajuTMCTUYECKHUX
xapaktepucTuk TPT, uX B3aMMOCBS3b C XapakTEPUCTHUKAMM 3apsija, ABUraress U pakersl. [lyTu
perynupoBaHus OaymucThyeckux Xxapaktepuctuk TPT. BnusiHue cOOTHOIIEHHS W JAUCIIEPCHOCTH
KOMIIOHEHTOB Ha Oamnctudeckue xapakrepucTuku TPT. ®duznueckue METOIbl peryaupOoBaHUS
O6ammctuyeckux xapakrepuctuk TPT. PerymupoBanme Oammnctudeckux xapakrepuctuk TPT c
MOMOIIBI0 TOOAaBOK XUMUYECKUX BellecTB. Yipanienue padotoit PATT Ha ee pa3nuyHbIX CTagusIX.

Mexannueckue xapaktepuctukn TPT, HX B3aMMOCBSA3b C XapaKTEPUCTUKAMH 3apsja,
neuratens U pakeTwl. 3apsaapl TPT: crmocoObl pacmosiokeHuss B JBUTATENE B 3aBHCHMOCTH OT
MEXaHUYECKUX CBOMCTB ® coctaBa TPT. OcHOBHbIE KOHCTPYKTHBHBIC (OPMBI, TEXHOJIOTHS
n3rotosyeHus 3apsaoB TPT.

B3priBuarsie xapakrepuctuku TPT kak XapakTepuCTUKH UX O€3011aCHOCTH.

Pa3znea 7. Ob0sactu npumeHenusi mnopoxos u TPT, cneunasbHble BUABI IOPOXOB

Otnuuuss mo TpeOOBaHUSAM U COCTaBY IIOPOXOB, HCIIOJIB3YEMBIX B apTUIUICPUICKUX,
CTPEJIKOBBIX CHCTEMaX M PaKeTHBIX ABUTaTessIX. PerynupoBanue sHepreTu4eckux U 0auiucTHYeCKuX
XapaKTEePUCTUK MOPOXOB, UCIIOJIb3YEMBIX B apTUILUIEPUICKUX, CTPEIKOBBIX CUCTEMAaX.

Jlpyrue ycTpOMCTBa, HCHONB3YIOIIUE HHEPrUI0 IMOPOXOB: IOPOXOBBIE aKKYMYJSTOPHI
nasnenus, MI/l-reneparopsl, mnazeppl. OOmacTu mNpUMEHEHHs, TpeOOBaHUS K TOIUIMBAM.
CriennanbHble BUABI MOPOXOB: HU3KOTEMIIEpATYpHbIE M OECIIaMEHHBbIE MOpOXa, MJIa3MEHHbIE U
Ja3epHbIe OpoXa, TEPMOCTONKHE MOPOXa.

Pasnen 8. [Imporexuunyeckue coCTaBbl

Ocnosuble ceenenus o [1C. Cxonctpa u paznuuus no TpedoBanusM u coctaBy [1C u TBepabIx
toruB. CoBpemenHas knaccudukanus [1C mo uenn nmpuMeneHus. Bo3MOXKHOCTh HCTIOIB30BaHUS
oanoro IIC g pa3nuuHbIX 1eneil Ha MpuMepe JbIMHOTO MOPOXa U KEJIE30ATFOMUHUETO TEPMUTA.

Kommnonentnas 6aza [IC, ee cxoacTBa M pa3indus ¢ KOMIIOHEHTHON 0a30i TBEpAbIX TOIUIMB.
Oxucnurenu I[1C. T'oproune u roproune caszyromue 11C.

OU3NKO-XUMHUYECKHUE OCHOBBI TMPUMEHEHUS, TpeOOBaHMs, KOMIIOHEHTBHI, COCTaB, 001acTu
MIPUMEHEHHUSI OTAENbHBIX Tpynn U BuAoB 11C.

CoctaBel Ui TIONY4YeHHs] CBETOBOTO u3iydeHHs. OcBeTUTeNbHBIE M (DOTOOCBETHTEIbHBIC
cocTaBbl. CUTHAJIbHBIE COCTaBHL. Tpaccupyrouiue coctaBbl. DeliepBepOYHbIE COCTABBI.
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CocraBsl 17151 MHULIMMPOBAHUS, IEpPEJaun U UCII0Ib30BaHUs TEIUIOBOTO M OTHEBOTO UMITYJIbCA.
[MupodopHble ¥  3aKWUraTelIbHBIE COCTaBbl. BocljIaMeHUTENbHBIC, 3aMEUIUTENbHBIE U
HarpeBaTelIbHbIE COCTABBI.

CocraBsl A1 NOIY4YEHUS a’po30Jield. MacKupyrole U CUTHAJIbHBIE a3PO30JIbHbIE COCTABBI.
CriennanbHble a3po30JbHble cocTaBbl. COCTaBbl M YCTAHOBKU JJISl MOXApOTYLIEHHUS. 3alluTa OT
3aMOpPO3KOB, pacmblieHue simoxumukaTtoB u OB. AkTHBHOE BO3ACHCTBHE Ha OOJlaka W TyMaHHBI,
UCCIIEIOBAaHUE aTMOC(EPHI C MIOMOIIBIO HCKYCCTBEHHBIX CBETSIINXCS 00JIaKOB.

3BYKOBBIE U IMUTALIMOHHBIE COCTABbI U U3JIENHSL.

CocraBsl [UIsl TOTY4YEHHUS] XUMUYECKUX MPOAYKTOB. [lonydyeHne nHAMBUAYaIbHBIX BEILIECTB B
ra3oo0pa3sHoM cocTostHUU. llodydeHWe TBEpABIX BEIIECTB METOJaMHU METAUIOTEPMHUH U
CaMOPaCHPOCTPAHSIOLIErOCS BBICOKOTEMIIEPATypHOTO CHUHTE3A.

JIbIMHBIM Opox, kak yHuBepcaibHblil I1C — cocTaB, XapaKTepuUCTHKH, 00JIaCTH TPUMEHEHUS,
TEXHOJIOT U TIOJIy4EHHUS.

4. O0beM yueOHOM THCHHMIIINHBI

Bcero 5 cemecTp 9 cemecTp
Buawbl yue6Hoii padoThl
3E |Axkan.u| 3E |Axan.u.| 3E |Akan u.

OO0mas TPyA0eMKOCTh TUCIIHIIJIHHbI 7 252 3 108 4 144
KontakTHasi padoTa — ayiuTOpPHbIE
I 2.22 80 0.89 32 1.33 48
Jlexmuu (JIek) 1.78 64 0.89 32 0.89 32
[Ipaktuueckue 3ausatus (I113) 0.44 16 - - 0.44 16
CamocrosiTe/ibHas padoTa: 3.78 136 2.11 76 1.67 60
B TOM 4HCJIe B (popMe MpaKTHIECKOH
A —— 1 36 0,5 18 0,5 18
KoHTakTHas caMOCTOsITeIIbHAS padoTa 0,2 0,2 -
CaMOCTOSATEILHOE H3YUCHHUE Pa3/ieioB 3,78 1358 2,11 758 17 60
ITUCIIATUINHEL ' '
JK3aMeH 1 36 - - 1 36
KoHTakTHas padoTa — MPOMEKYTOUHAs 04 i 0.4
aTTeCTaLMs 1 ' - 1 ’
[loaroroBka K 3K3aMeHy. 35,6 - 35,6
Bujg koHTpOJIS: 3auer JK3aMeH

Bceero 5 cemecTp 9 cemecTp

Buabl yueOHoii padoThI
3E | Acrp.u.] 3E |Acrp.u.] 3E | Actp.u.

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 7 189 3 81 4 108

KonrakTHasi padoTa — ayAuTOpHbIE

2.22 60 0.89 24 1.33 36

BAHATHA:

Jlexuunu (Jlek) 1.78 48 0.89 24 0.89 24
ITpaktuyeckue 3anstus (I13) 0.44 12 - - 0.44 12
CamocrosiTe1bHas padora: 3.78 102 2.11 57 1.67 45
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B TOM 4HCIIE B (popMe MpaKTHIECKON 1 97 0.5 135 0.5 135
MOATOTOBKH
KoHTakTHas caMocTosITeNbHAs paboTa 0,15 0,15 -
3,78 2,11 1,7

CaMOCTOSTETbHOE U3yUEHHUE Pa3/IeiiOB 101,85 56,85 45
T CITATIIMHBI
JK3aMeH 1 27 - - 1 27
KoHTakTHas paboTa — MPOMEXKYTOUYHAs

0,3 - 0,3
aTTeCTalMs 1 - 1
[ToaroToBKa K 3K3aMeEHY. 26,7 - 26,7
Bua koHTpoOJIA: 3auer JK3aMeH

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
«OCHOBBI TEXHOJIOTHYECKOH 0€30MaCHOCTH NMPOU3BOACTBA IHEPTOHACHIIIEHHBIX MATEPUAJIOB H
H3aeJIni»

1. Heab aMCUMIUVIMHBI — O3HAaKOMJIGHHE OOyYaromMXcs C OOMMMH NpUHLIHIIAMU
TEXHOJIOTUYECKOW 0€30MacCHOCTH MPH MPOU3BOJICTBE SHEPTOHACHIIICHHBIX MAaTEPUAJIOB U CMEKHBIX
o0nacTeil XMMHYECKOT0 IIPOU3BO/ICTBA.

2. B pe3yabTare n3yueHus AMCUMIIIMHBI 00yYalOIMiics H0JIKeH:

Obaaoams clenyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JTOCTHKEHUS:

IK-6 (ITIK-6.1, ITIK-6.2, TTIK-6.3, TIK-6.4, TTK-6.5, TIK-6.6, TTK-6.7).

Bunames:

— METOJAMKH U aJITOPUTMBI OIIEHKH TT0apO U B3PHIBOOTIACHOCTH TIPOU3BOICTBA;

— OCHOBHBIC OpPTaHM3AIIMOHHBIC M TEXHUYECKUE MOMEHTHI OOECIEUeHHUS] TEXHOJOTHYECKOM
0€3011acCHOCTH MPOM3BOJICTBA SHEPTOCOACPKAIINX MAaTEPUATIOB;

— METOJIMKHU OIICHKH OTIACHOCTH MTPOYKTOB U TPY30B;

Ymemn:

— ONpEeNeNsITh KaTETOPUHHOCTh OMACHOCTH TPOU3BOACTBEHHOTO TpOIlecca, KIacc OMacHOCTH
OCHOBHBIX U TIPOMEXKYTOUHBIX TPOIYKTOB;

— OIIEHMBATh YHEPTeTUUCCKUI SKBUBAICHT aBapHH 10 MacIITadaM pa3pyIieHui;

Braoembo:

— METOJIaMH  BBIYHMCIICHHMS] OJHEPreTUYECKOTO HSKBHUBAJICHTA aBapud; METOJAaMH OILICHKH
BEPOSATHOCTH MOPAKEHUSI.

— QITOPUTMOM  pacdyeTa BO3MOXKHBIX pa3pyIIeHMH W 30H TIOPWKEHHUS Pa3THYHBIMH
MOpaKaroIMUMHU (aKTOpaMU IPH aBapHUsX U B3PbIBAX;

— METOJIaMH OIIEHKH BEPOSTHOCTH ITOPAXKEHHUS.

3. Kpartkoe cogep:xanue IUCHHUILUIUHBI:
BBenenue. KpaTkas XapakTepucTHKa TIPOM3BOACTBA DHEPrOHACHIIICHHBIX MaTepHUAJIOB C
BBIJICTICHHEM €TI0 0COOCHHOCTEH M BOBMOKHBIX aBapuii. OCHOBHBIE aBapuH, XapaKTePHBIE [T JaHHOI
00JacTH MPOMBIIIIEHHOCTH, C aKIIEHTOM Ha B3PBIBBI U MX MOCIEACTBHS, MaTepHANIbHBIN yIIiepo u
JKEPTBBI. 3HAYCHUE TEXHOJOTHYECKON 0€30MaCHOCTH ISl IPEIOTBPAIICHHUS MAaCIITAOHBIX aBapHid.

Paznen 1. Kiuaccupukanus B3pbIBHBIX NPOLECCOB NP aBaAPUSIX

[Ipou3BOACTBO YHEPrOHACHIIIEHHBIX MATEPHAIOB KaK YacThb XMMHYECKOIO IMPOM3BOJICTBA C
BBIJIEJIEHUEM €ro 0COOCHHOCTE! B IJIaHE KOJMYECTBA M MaciiTaba BO3MOXKHBIX aBapuil. OCHOBHBIE
aBapuu, XapakTepHbIe I JaHHOM 00JacTH NPOMBIIIJIEHHOCTH, C aKIIEHTOM Ha B3pPbIBBI U HX
MOCIIE/ICTBUS, MaTepHUasbHbIH yiepO u xkepTBbl. Kiaccudukarius B3pbIBHBIX TPOLIECCOB MPH aBapHUsIX
[0 MCTOYHHUKY SHEPrHUHM U MO NMPHUYMHE UX BO3HUKHOBEHHS. TUNMHMYHBIE CUTYAIMH, MPUBOJAIINE K
TOPEHHUIO U B3PBIBY, POJIb YeI0oBe4ecKoro (hakropa. IIpudnHbI BOBHUKHOBEHUS U Pa3BUTHS aBapuid:
pa3BUTHE SK30TEPMUUYECKOM pEaKMy, BHEIIHEE TETNIOBOE, MEXAHUYECKOE, NIEKTPUUECKOE WIH HHOE
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JHEepreTHYecKoe Bo3leicTBUEe. Pa3BuThe mporecca: BOCIUIAMEHEHHE, ropeHue, aeduarparmus,
neroHauus. IlokapoonacHOCTh W B3pBIBOONIACHOCTH T'a30BO3AYIIHBIX CMECEH W a’po30Jied, UX
XapaKTepI/ICTI/IKI/I U METOObI OHpe,Z[eJIeHI/ISI. I[e(bnarpaum{ 1 AC€TOHalIus ra3oBbIX, aBpO3OHLHLIX nu
KOHI[CHCI/IpOBaHHBIX CUCTCM. B3pBIBLI OCHOBHBIX, HpOMC)KyTO‘-IHBIX nu HO60‘-IHBIX HpOI[}/KTOB B
XUMHUUYCCKOM U UHOM HpOI/I3BOI[CTBe. B3pBIBLI B 3IaHUAX U armapaTax, BHC 3IIaHI/II\/JI. B3prBBI COCYI[OB
JJIS FOpIO‘-II/IX nu HCFOpIO‘-II/IX Ira30B IIOJ JaBJICHUEM, B3pI)IBI)I CMKOCTCﬁ CO CXKHXCHHBIM I'a30M,
IIEPErPETON )KUAKOCTHIO, IAPOBHIE B3PHIBHI.

Pa3nes 2. MeToabl OLIeHKH NOCJIEACTBHIl B3PbIBOB

VYnapnass BOJIHA, TPOTWJIOBBIM OSKBHUBAJICHT, HHEPreTUYECKUM 3aKOH TOJ00Us, 30HBI
paspyuieHus. MexaHn4ecKoe M OCKOJIOYHOE JIEWCTBHME B3pbIBA M YAAPHOM BOJIHBI, IEPBUYHBIE U
BTOPUYHBIE OCKOJIKM. TemioBoe W3IydeHHE OT II0KapOB W B3PBIBOB, OTHEHHBIN IIAp, KPUTEPUU
BOCIUIAMEHEHHSI TEIUIOBBIM U3JIyYEHUEM.
[Topasxenus ozl Ipy B3pbIBE: EPBUYHBIE, BTOPUUHBIE, TPETUYHBIE OPAKEHUSI, 0apOTPaBMBI,
05KOT'M, OCKOJIOYHBIE IOPAKEHHUs], OTPABIICHHUE MTPOYKTaAMH F'OPEHMS U B3pbIBa U BO3MOKHBIMH
TOKCHYECKMMU BeIOpocamu. PacueTr nopaxkaroiux (pakropos, 30H HOpPaKEHUs], CTENIEHU U
BEPOSITHOCTH MOPAKEHUS OT Pa3HbIX (PAKTOPOB.

Paznen 3. Iloxkapo06e30nmacHOCTL U B3PHIBO0E30NACHOCTh XHUMHYECKHX MPOM3BOACTB
OHEpPreTU4ecKuii KpUTEPUM B3PBIBOONIACHOCTH B NMPOMBIIIJIEHHOCTH U €r0 OCHOBHBIE MTOKA3aTEIIH.
Knaccudukanuss 1 MeToabl OLEHKU CTENEHH B3PHIBOONACHOCTH TEXHOJOTHYECKHX IMPOIECCOB U
MaTepHasoB.

MeTtopl TpenoTBpaIleHHs] U yYMEHBIIEHHs] MacIiTaboB aBapuil M B3pbIBOB. [laccuBHBIE
MeTo/bl, oOecneuuBarOIIUe MOXKAapoOE30MacHOCTh M B3PbIBOOE30MACHOCTh  XUMHUYECKHX
MPOM3BOJICTB. MIHEpTHBIE U HEroprouMe pacTBOPUTENN U CPelbl MPOBEACHUS peakluil, MHepTHas
atMocdepa U 3allOJHEHMs anmapaToB M INPOM3BOJACTBEHHBIX 3/4aHuil. besomacHoe u
B3PBIBO3ALIMIIEHHOE 3IeKTpooOopynoBanue. OcnabieHne KpUTHUECKUX JIEMEHTOB YCTAHOBOK VIS
IIPEIOTBPALLIEHHUS Pa3BUTHUS B3PbIBA, [IACCHBHBIE IPEPBIBATEIIN TOPEHUS U IETOHALMH. 3JaHMSI C JIETKO
paspymaeMbpIMi OOJIETYEHHBIMH 3JI€MEHTAaMM KOHCTPYKLUHU JJsl OCIa0JIeHUs] IEHCTBHs B3pbIBa.
bpoHekaObuHBI Ul  B3pBIBOONACHOTO OOOpYIOBaHUS, OOBAJOBKA KPYIHBIX B3PHIBOOIACHBIX
YCTaHOBOK U 3[JaHUH I JIOKAIU3aluH B3PbIBA.

AKTHBHBIE METO/bI OOeCIeUeHHs MM0Kapo0e30MacHOCTH U B3pbiBoOe3onacHocTH. CpeacTBa
aBTOMAaTHYECKOTO KOHTPOJISI, IOXKApOTYILIECHHUS M B3pBIBOIIOJABICHUS HAa HAYaJIbHBIX CTaJHAX.
CropuHKIIEpHBIE U IpeHYEPHBIE cucTeMbl, ruapomnyku, ACIIB.

Pa3znea 4. OcHOBHbBIE TPeOOBAHHUS HOPMATHBOB B3PbIB00E€30MACHOCTH

Kommnexkc  mpodunaktuueckux  Meponpusituii.  IloBeneHue — pykoBoAsAlIero
MIPOU3BOJICTBEHHOI'O IIEPCOHANA B YCIOBUSAX aBapuil U MPOBEICHUS aBPUITHO-BOCCTAHOBUTENBHBIX U
pPEMOHTHBIX pabot. [lpuBredyeHHe NEHTPAIU30BaHHBIX AaBapUHHO-CHACATEIbHBIX, MOXKApPHBIX U
ra3ocracareibHbIX CITyKO0.

OcHoBHbIe TpeOOBaHUS HOPMATHUBOB B3pPHIBOOE30MACHOCTH, METOJMKA WX BHEIPEHUS Ha
MPOU3BOJICTBEHHBIX  OOBEKTaX. OKCIepTH3a MPOEKTHOM  JTOKYMEHTAllMd  B3PBIBOOMACHBIX
MIPOU3BOJICTB, CTAHAAPTHI M TPEOOBAHUS K CUCTEME YIPABJICHHS MPOMBIIIJICHHONW 0€30MacHOCThIO U
OXpaHoM Tpyzaa.

ABapuiiHble Cly4au Ha TPAHCHOPTE, UX UCTOYHUKU U IPUYUHBI, IPUMEPbI KPYITHBIX aBapuil.

Knaccudukamuss omacHbIX Tpy30B, OTHECEHHME K KiaccaM OINAacHOCTH Ha OCHOBaHUU
WCIIBITAHUN TT0 MEXIYHAPOIHBIM METOIUKAM.

4. O0beM yueOHOM TUCHMILINHBI

O0BbeM TUCHUIIINHBI

3E ‘ Akaj. 4.

Bup yuyeOHo# padoThl

AcTp. 4.
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OO6mast TpyI0eMKOCTh TUCIUTITHHBI 2 72 72

KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32 24
Jlexuun 0.56 20 15
[Tpaktuyeckue 3austus (113) 0.33 12 9
B TOM 4HcJIe B (hopMe MPAKTHYECKON TOATOTOBKU 0,17 6 4,5
CamocrosiTesibHasi padora 11 40 30
KoHrakTHas camocTosiTenbHas paboTa 0,4 0,3
1,1

CaMOCTOATENbHOE U3YYEHHUE Pa3JIeNOB IUCIUIUINHBI 39,6 29,7
Buja xonTpoJs: 3auer c oueHkoM

AHHOTANUA padoyeil MPOrpaMmMbl TUCUMILIHHBI
«Hay4yHo-Hcci1e10BaTe/IbLCKUN MPAKTHKYM»

1. Hesap qucuunmiInHbl — GOPMUPOBAHUE Y CTYJACHTOB HaBHIKOB HAYYHO-HCCIIEI0BATEIbCKON
paboThl C HCIOJIb30BAHWEM COBPEMEHHBIX METOJIOB IOJIyYEHHS M HCCIEAOBAHMS CIELUATbHBIX
CBOMCTB SHEPrOHACHIIIEHHBIX MAaTE€pHAJIOB, C NPUMEHEHUEM COBPEMEHHBIX METOJO0B (DU3HKO-
XMMHMUYECKOTO aHalmM3a Uil M3y4eHUs] M OOHapyKEeHHUsS OSTHUX COEAMHEHUH U TNPOAYKTOB UX
MIpEBpAICHUS.

2. B pe3yabTare nyueHus AMCUMIIJIMHBI 00yYalOIIMIiCSl 10JI2KEH:

Obaadoams clenyOmUMUA KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JIOCTHKEHUS:

MK-1 (ITK-1.1, TIK-1.2, ITK-1.5, TIK-1.9, I1K-1.10); IK-2 (TTK-2.1, TIK-2.2, T1K-2.3, TIK-2.4,
I1K-2.5, TIK-2.6, T1K-2.7); IK-3 (I1K-3.1, T1K-3.2, TIK-3.3, T1K-3.4); IICK-1.1 (TICK-1.1.3, TICK-
1.1.4, TICK-1.1.6, TICK-1.1.7, [ICK-1.1.8).

Bunames:

— OCHOBHBIE TPUHIIUITBI OPraHU3AIMHA HAYYHO-HCCIEAOBATEIHCKAX PalOT, ATallbl MPU UX
BBIITOJTHEHUY,

— CYIIECTBYIOIIMH apceHal (PU3MKO-XUMHUUYECKHX METOJOB HCCIICIOBAaHUS M aHAJIN3a,
HCIIOJIb3YEMbIH TIPH BBITIOJHEHUH HAy4YHOH paObOTHI B 00JIACTH XUMHH, TEXHOJIOTMH U UCCIICTIOBAHMS
CBOMCTB SHEPTOHACHIIICHHBIX COCINHCHHIA,

— HOBBIC METO/IbI BBEJICHUS HUTPO- U IPYTUX SHEPrOEMKHUX TPYIII, IIUPOKO MIPUMEHSIEMbIC B
1a00paTOPHOM MPAKTHUKE;

Ymemn:

— UCIOJIb30BATh MMOTYYEHHBIE 3HAHUSA JJISl PEIICHUS KOHKPETHBIX 33/1a4 CHHTE3a SHEPTOEMKUX
MaTepuagoB C 3aJaHHBIMH CBOWCTBAMH, IpH pa3pabOTKEe TEXHOJIOTUU UX TOIYy4YeHHs, IpU
ONPENCICHUN OCHOBHBIX (PU3MYECKHX, AaHAIMTHYECKUX W  CICHHAIBHBIX  XapaKTEPHUCTUK
SHEPTrOHACHIIICHHBIX MaTEPHUAJIOB.

Braoemeo:

— METO0/IaMH TMOKCcKa HH(OPMAIIMU B 00JIACTH SHEPTOHACKHIIIEHHBIX MAaTepUANIOB (CIPaBOYHbIE
W3JIaHusl, SHIUKIIONEINH, TIEKTPOHHBIE 0a3bl TaHHBIX);

— MeTo/laMU  (PU3MKO-XMMHUYECKOTO aHajiu3a MJis yCTAaHOBJICHHS CTPYKTYpPbHI, aHanu3a |
0oOHapyXeHUs SHEPTrOHACHIIICHHBIX COSTMHEHUH.

3. Kpartkoe conep:kanue QTUCHUIINHBI:
Pazgen 1. BoinosiHeHHe HAYYHO-MCCJIE0BATEIbCKOI0 NPAKTUKYMA
1.1 Metozsl cbopa nHpopMaruu i o0ecriedyeHns: HayqHO-UCCIIe10BaTeIbCKON paboThI
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O6mue TpeboBanuss K uHpopManuu, HEOOXOOUMOW Il OOECTeUeHUsT Hay4HO-
WCCIIEIOBATENILCKOM paldOThl: JMOJDKHA CTPOTO COOTBETCTBOBATH IIOCTABICHHOM 3ajade, HOCHTH
MCYUEPIIBIBAIOIINN XapaKTep, OXBATHIBATH IMOCIIECAHNE TOCTHKECHUS B TaHHON O0JIaCTH.

OCHOBHBIE UCTOYHUKH WH(POPMAIINU: TIEPUOTUUECKUE U3AAHUS, CIIPABOYHHKH, JIEKTPOHHBIE
0a3bl JTaHHBIX.

OO011re NCTOYHUKU MHPOPMALUH:

PedepaTuBHBIC )KypHAIIBL.

OTteudecTBEHHBIE CHEUATM3UPOBAHHbBIE KYpPHAIIbI U U3JaHMs, MyOJUKYIOLUIME MaTepHalibl IO
Tematuke Kadeapsr: «boenpunacel u CHeIXUMHUsD», «XUMU4eckas (pusznka», « KHHETHKa U KaTaau3y,
«Xumuueckas texnonorusy, «M3sectus PAH. Cepust xumuueckas», «XUMHUS T€TEPOLUKINYECKUX
coenuHeHui», «KypHan opranmdyeckol xumum» U Ap. Tpyasl KOHepeHIUH Mo TOPEHHI0 U
JIETOHAIU Y.

WNHocTpaHHble crenUaln3upoOBaHHbIE KypHaJbl U U3JaHUs, MyOIMKYIOIIUEe MaTepuaibl 1O
tematuke kadeapsr: «Propellants, Explosives, Pyrotechnics”, “Journal of the Hazardous Materials”,
“Journal of the Energetic Materials”, “Combustion and Flame”, “Thermochimica Acta” u ap.

CripaBOYHUKH U SHIUKIONEINH:

1. Encyclopedia of explosives and related items /ITox pexn. B.T. Fedoroff, O.E. Sheffield// US
army research and development command TACOM, ARDEC. Warheads, energetics and combat
support centr. Picatinni Arsenal, New Jersey, USA. —1960. -V.1. -799 p. —1962. —V.2. —645 p.—
1966. —V. 3. -558 p. —1969. -V. 4. -1029 p. -1972. -V.5. —784 p.-1974.. -V.6. -840 p. — 1975. —
V.7. —637 p. -1978. -V.8. -1005 p. —-1980. -V.9. - 911 p. -1983. — V. 10. —783 p.

2. DHepreTUYeCKrue KOHICHCUPOBAHHBIE CUCTEMBI /KpaTKuii SHIIMKIOTIEIUYECKUIA CIIOBApPS.//
M. Snyc-K, 1999. 595 c.

3. Beilsteins Handbuch der Organische Chemie.

DneKTpOHHbIE 0a3bl TaHHBIX!

1. baza naHHBIX MO TEPMOJUHAMHUYECKUM CBOMCTBAM SHEPrOHACHIIIEHHBIX MAaTEpUATIOB
dpaHxoBepcKOro MHCTUTYTa XuMuueckoit Texnosoruu (ICT).

2. baza JaHHBIX 110 CBOMCTBAM U CTallAOHAPHOMY FOPEHHIO SJHEPrOHACHIIEHHBIX MaTEPUAJIOB
- FLAME (PXTY um JI.M1.Menneneena).

3. baza 1aHHBIX IO YyBCTBUTEIBHOCTU SHEPTrOHACHIIIEHHBIX MATEPUAJIOB K PA3JIMYHOIO pOJIa
MexanndeckuM Bo3aeicTBusM — HAZARD (PXTY um. JI.M1.Menneneera).

1.2. ®U3UKO-XMMUYECKHUE METObI UCCIEAOBAHUS SHEPIOHACHIIEHHBIX MAaTEPUAJIOB

Kpartkas xapakrepucTuka BO3MOKHOCTEH Ka)KJOTO U3 COAEPIKALLUXCS B MPOrpaMMe METOAa
(U3UKO-XMMHUYECKOT0 aHalln3a.

Ucnonb3oBanne MK-ciekTpockonuu Asst UISHTU(DUKAIIUN SHEPTOHACHIIIEHHBIX COSTMHEHUH.
XapakTepucTHUYECKHE YaCTOThl OCHOBHBIX 3Heprocoaepxkamux rpymi: NO2, NO, N3 u ap. Bnusuue
aToMa, CBSI3aHHOTO C HUTPOTPYIIOM, Ha IMOJIOKEHUE HTHUX YacTOT — pas3jiMuue B MOJ0Cax
CUMMETPUYHBIX M AHTUCUMMETPUYHBIX KoJiebaHuit C-HuUTpocoeauHeHUl, N-HUTpPOCOeAUHEHU,
HUTPO3(UPOB, reMANHUTpocoeAnHEeHUH. K -CrieKTpbl NOIMa30TUCTBIX T€TEPOLUKIIOB.

Hcnonb3oBanne merona Yd-crieKTpoMeTpus sl MCCIENOBAHNUS KMHETUKM HUTPOBAHUS U
psla ApYyrux peakuuii CHHTE3a SHEPTrOHACHIIICHHBIX COCIMHEHUI. BiusiHue HUTpOrpynmnel U Ipyrux
SHEPrOEMKHUX I'PYIIII HAa CMEIICHNE MAKCHUMYyMa IOTJIOIEHUS N3Y4aEMBbIX COCTMHEHHM.
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Hcnonp3oBaHWe METOJIOB  Ta30-)KUAKOCTHOW ¥ BBICOKO3()(EKTUBHOM  >KUIKOCTHOU
xpomarorpaduu uis aHamu3a U WIACHTU(GUKALMA HEPrOHACHIIICHHBIX COCIMHEHUNH U MX CMECEH.
OcoOeHHOCTH aHaJ|3a 3TOTro Klacca COSAUHEHHH.

Hcnonws3zoBanue  MerogoB  audQepeHIHaTbHOl  CKAaHHPYIOUIeH — KaJOpUMETPHH,
TEPMOTPaBUMEPUU  JUUISl  ONpPENENCHUS TEPMOJMHAMHYECKUX  XapaKTepUCTHMK M aHajusa
SHEPrOHACHIIIEHHBIX MaTEPUAIOB.

Ucnonws3oBanne wmeromoB [IMP- u  SIMP-cnekrpockonuu Ui  HMASHTH(PHUKALAU |
YCTaHOBJIEHUS CTPYKTYPbl 3HEPrOHACBIIICHHBIX COEAMHEHUN. BiusHue 3Kciio30(popHbIX TPyl Ha
XUMCJIBUT TIPOTOHOB U JIPYTMX aTOMOB.

MeToibl KOHIIEHTPUPOBAHUS CJIENOBBIX KOJMYECTB SHEPrOHACHIIIEHHBIX MaTepHalioB,
MPUCYTCTBYIOIIMX B Mapax M B TBepAod ¢asze. Meroapl ompeneneHuss U OOHApYKEHUS ITHX
COEJIMHEHUH NMPU HU3KUX KOHIIEHTPAIMSIX.

1.3 HoBble TeHJIEHIIMM B HCCIEI0BAHUE CHELHAJIbHBIX CBOWCTB 3HEProcoAepKaImx
MaTepuasoB

a) TepmomnapHbIil METO KCCIIEA0BAHUS CTPYKTYPhI BOJIHBI TOPEHHUS.

0) MccnenoBanue HECTAITMOHAPHOTO TOPEHUSI IPY M3MEHSIOMIEMCSI IaBJICHUH.

B) HccnenoBanue TeMnepaTypHOil 4yBCTBUTENBHOCTH CKOPOCTH TOPEHUSI.

r) HccnenoBanue TermioBbIX 3((EKTOB B3pHIBYUATOTO MPEBPAILIEHUS SHEPrOHACHIIIEHHBIX
MaTepHajoB, COCTaBa KOHJIECHCUPOBAHHBIX U ra3000pa3HbIX MIPOYKTOB B3PbIBA.

1.4 HoBble HampaBiIeHUs] B CHHTE3€ M TEXHOJOTHH SHEPTrOHACHIIEHHBIX COEIUHEHHI

Hcnonb3oBanue coseil HUTPOHUS, cMecel YKCYCHOTO aHTMAPUAA € a30THOM KHUCIOTON (Tpu
OOJILIIIOM M30BITKE a30THOU KHCIIOTHI), CEPHO-a30THBIX KUCIIOTHBIX CMECeH (C HU3KUM COJIep)KaHUEM
CEepHOM KHCIIOTHI U BBICOKMM a30THOM) MPH HUTPOBAHUU a30TCOJEPKALINX TE€TEPOLUKINYECKUX
COECIUHEHU.

Karanmutnueckne mnponeccel B XMMHUM HHUTPOCOCIMHEHMH. Peaknuum HUTpoBaHHS B
MPUCYTCTBUU TBEPAOIro Karanu3aTopa. CBEpXKHUCIOTHBIE KaTauu3aTopbl. BimsHHE CTPYKTYpBI
KaTajn3aTopa Ha U30MEPHBII COCTaB MPOTYKTOB HUTPOBAHUS.

1.5 nnuBuayanbHas HAY4HO-UCCIIE0BaTeNbCcKas padoTa

TemaTtuka WHAMBUIYaTbHBIX Hay4dHO-HcciemoBarenbckux padbor (MHUP) ompenensercs
OCHOBHBIMH Hay4YHBIMU HaIPaBJICHUSMU pabOThl Kadeapbl U BKIIOYAET HCCIEAOBAHUS IO CUHTE3Y,
TEXHOJIOTMH, IIpoLeccaM TOpEeHHs W JETOHAIMM W KAaTAIUTUYECKUM IIpoueccaM B XUMUU
SHEPrOHACHIIIECHHBIX COCTMHEHUM.

4. O0beM yueOHOM TUCHMILINHBI

Bun yueGHoi paGoTs: O0beM THCHMIINHBI
3E Akaa. 4. | AcTp. 4.

OO611ast TPYA0EMKOCTh AUCIUTIIHHbI 6 216 162
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 2.9 112 84
B TOM 4HcJe B (popMe MPAKTHYECKO# MOAT0TOBKH 2.33 84 63
JlaGopatopusle 3ansaTus (JI3) 2.9 112 78
B TOM 4HcJie B (popMe NMPaKTUUECKONW NOrOTOBKU 2.33 84 63
CamocrosiTesibHas padoTa 3.1 104 78
KoHTakTHas camocTosiTeNIbHas paboTa 31 0.2 0.15
CaMocTOsATENbHOE U3YUEHUE PA3/IETI0B AUCITUILIMHbI ' 103.8 77.85
Buja koHTpOJIS: 3auer
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AHHOTAIUs padoyeil MPorpaMMel AU CHUILJIMHBI
«KyabsTypoJiorus

1 Heap AMCHUMIUIMHBI — TPUOOPETEHUE CTYACHTAMH KOMIUICKCHBIX 3HAHWN O MPUHLIUIIAX U
3aKOHOMEPHOCTSIX (PYHKIIMOHUPOBAHUS KYJIBTYpHI B OOIIECTBE.

2 B pe3yabraTe u3y4eHusi AUCUUILIMHBI 00y4alOIIMICS J0JIKeH:

OO6naaath ciaenyrOUMI KOMIIETEHIUAMU U UHIMKATOPAMU UX JTOCTHKEHUS:

VK-5.5, VK-5.8, YVK-5.10,

3uamo:

— NOHATUMHBIN anmnapar KyJlIbTypPOJIOTHH;

TEOPETHYECKUE OCHOBBI KYJIBTYPOJIOTHH;

(hOpMBI U TUTIBI KYJIBTYPHI;
CrocoObl IPUOOPETEHM S, XPaHEHUS U Mepeadul COLIMOKYIbTYPHOTO OIIBITA;

— 0a30Bbl€ IIEHHOCTH KYJIbTYpBHI;

— TEOPHIO ¥ HCTOPHIO MEXKKYIBTYPHO KOMMYHUKAIINH;

Ymemo:

— NMPUMEHSTH TOJTy4YeHHbIE 3HAHUSI B TIPOIIecCe;

— 00BSACHUTH (PEHOMEH KYJIBTYPHI, €€ POJIb B UEIIOBEUECKON KHU3HEIEATSITHHOCTH;

— CaMOCTOSITEIIHHO OCBAaUBATh IEHHOCTH MUPOBOW M OTEUECTBEHHOU KYJIBTYPHI;

Bnaoemy:

— COBOKYITHOCTBIO 3HaHUM, 00ecrneuMBarolIMX MIUPOKYI SPYIUIHUI0 U KYJIbTYpPHBIH
Kpyrosop;

— HaBBIKaMH MPOAYKTUBHOTO JIEJIOBOTO OOLIEHUS C IPEICTABUTEISIMH PA3INYHBIX KYJIbTYP;

— YBaXEHHEM K KYJIbTYpPHBIM LIEHHOCTSIM.

3 Kparkoe coaepxxanue JUCHMIIITHHBI

Pazoen 1. OcnosHuvle npobiemvl meopuu Kyismypbl

1.1 KynbpTyposorusi Kak Hayka

1.2 TIpoGiiema MpOUCXOKIACHUS U OTPEICICHHS KYJIbTYPHI.

1.3 Cucrema  KyJIbTYypHI, CTPYKTYpHast LEJIOCTHOCTh U 3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHUS KYIbTYPHI.

1.4 KynbTypa Kak 3HAaKOBO - CHMBOJIMUECKasi CUCTEMA.

Paszoen 2. JJunamuka u munonozuzayus Kyismypol

2.1 TIpoGnema MTMHAMUKH KYJIBTYPHI

2.2 TIpoGnema TUNONOTU3AIUH KYIbTYpPbI

Paszoen 3. Ilonamue cospemenHot Kyibmypul U poib pOCCULICKOU KYIbMYpbl 8 €€ OanlbHelulem
passumuu

3.1. ITonudouus MUPOBON KyIbTypbl. MUp KYIBTYpHI U KYJIbTYPHBIE MUPBI.

3.2. BzaumoneiictBue KynbTyp: 000COOIEHHOCTb, B3aUMOCBA3b. [J00abHBIE MPOOIEMBI
COBPEMEHHOCTH.

3.3. JlIoMuHaHTHI KyIbTypHOTO pa3Butusa Poccun.

4 O0bemM yueOHOM IMCUMIIINHBI

Bupa yueOHo# padoThl O0BeM THCHUILTHHBI
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3E Axan. | Acrp.
4. 4.

O0mas Tpy10eMKOCTh M CIHIIJIMHBI 2 72 o4
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,9 32 24
CamocrosiTesibHasi paboTa 1,1 40 30
KoHTrakTHas camocTosiTenbHas paboTa 0,2 0,15

1,1
CamocTosITeIbHOE U3YUEHHE Pa3/IeioB JUCIUTUINHBI 39,8 | 29,85
Bua konTpoJs: 3auer

AHHOTaNUA padoyeid NPOrpaMmMbl AMCUUILIMHBI « MeHeIKMeHT»

1 Heab AUCHMILUIMHBI — IIOJIy4EHHE CHCTEMBI 3HAaHUW O 3aKOHOMEPHOCTSX
(YHKIIMOHUPOBAHUST XMMHUYECKOTO IPOM3BOJCTBA B CHCTEME HAlMOHAIBHON HSKOHOMUKH,
Mpe/icTaBlIeHU B 001acTH MEHEIKMEHTa U MapKETHHIa, BKIIOYash METOJO0JIOTUYECKHE OCHOBBI U
3aKOHOMEPHOCTH, (YHKIIMH, METOJbI, OPraHU3allMOHHBIE CTPYKTYPhl, OPraHU3allli0 IPOIIECCOB,
TEXHUKY U TEXHOJOTHIO MEHEPKMEHTA U MAPKETUHTA B YCIOBUSX PIHOYHON SKOHOMHUKH; 3aJI0KEHNE

OCHOB Tpo(heCCHOHATBHOM IeATeTLHOCTH.

2 B pesyabTare n3yueHus AMCUMIIJIMHBI 00yYalOIIMIiCS 10JI2KEH:

Obaadoams clieqyOIUMU KOMIETSHIUSIMUA U UHAUKATOPAMU UX JIOCTHKEHUS:

VK-3.2, VK-3.4, VK-3.5, VK-3.7, VK-3.8

B pesynbraTe n3yueHus: AUCUUIIUHBI CTYJCHT JTOJIKEH:

3namo:

— MPUHIMIBI COCTABJICHUS TEXHUYECKOW JOKyMeHTauuu (rpa@ukoB pabOT, MHCTPYKIIHA,
MIJIAHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYI0BaHKE) U JP.;

— TEOpPEeTUYECKHE OCHOBBI M METOJbI BHIPAOOTKH Lieel M CTpaTeruu OM3Heca; MPHUHIIUIIBI
MOATOTOBKH JIOKYMEHTAIIMH JUIsl CO3/IaHUs CUCTEMbI MEHEIKMEHTA

— KauecTBa NPEIIpUATHUS;

— METO/bI U TEXHOJIOTHH MPUHATHUS U pealli3alliy yIPaBICHUECKUX PEIICHUH.

Ymemo:

— COCTAaBJISATH 3asIBKU Ha 000PYAOBaHHUE;

— pa3pabaThIBaTh TEXHHUUYECKYIO JOKYMEHTAIIHIO;

— MpPUHUMATh YIpPaBJIEHYECKHE PEIICHUS U OPraHW30BbIBATH UX BBIIIOJIHEHUE; COOUPATh,
00OpabaThIBaTh U UCIIOJIL30BAThH YIIPABICHYECKYIO HH(POPMAITHUIO;

— paboTaTh C YyIpaBICHYECKON [JIOKyMEHTallMed, IOJb30BaThCsl 3aKOHAM, HOpMaMu H
MpaBUJIaMU aIMUHUCTPATUBHON JAESATEIbHOCTH;

— pacnpenensiTs 00sI3aHHOCTH U OTBETCTBEHHOCTH;

— HCIIOJIb30BaTh METOJbl MOTHBALlMM [E€PCOHANA; KOHTPOJIHMPOBATH U PEryJupoBaTh
WCIIOJIHEHUE TUIaHOB.

Braoemo:

— HaBBIKAMU MPUMEHEHUS ONTHMAIbHBIX TMOJXOJOB JUIS JUATHOCTHUKU M aHAllM3a PHIHKA,
METO/IaMU PYKOBOJICTBA MIEPCOHAIIOM;

— HHCTpyMeHTamu d(PPEeKTUBHOTO YIPaBICHUS TPEITPUITHEM.

3 KpaTkoe coaep:kaHue I CHUILIHHBI.
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Paznen 1. OcHoBbl ynpaBjienuss mnpeanpusitueM. IlpeaMer, mMeTon u cojep:kaHue
AUCHUILTUHBI «MeHeTKMEeHT».

Teopust ympaBieHUs: yIpaBlieHHE KaKk MOTPEOHOCTh U KakK (akTop ycrexa JesTeIbHOCTH,
CYIITHOCTB U COJIEp)KaHUE YIPABICHUS, MECTO TEOPUHU YIIPABJICHUS B CUCTEME COBPEMEHHBIX 3HAHUIA,
crnienn(uKa ynpaBIeHYeCKON AeATeIbHOCTH, COBPEMEHHBIE MIPOOIJIEMBI YIIpaBieHus. | eHe3nc reopuu
VIpaBICHUS: YIIPABICHICCKUE PEBOIOINH, BOSHUKHOBEHNE HAYIHON TCOPHUHU YIIPABIICHUS, UCTOKH U
TEHJCHIMHU PAa3BUTHUSI POCCUMCKOrO YIpaBJIEHUSA. 3aKOHOMEPHOCTHM W MPHUHLMIIBI YIPaBICHUS:
CyOBeKTUBHBIC U 00BEKTHUBHBIE (haKTOPHI B yrpaBieHuu. CucTeMa yrpaBlieHUs] TPEANPUITHEM U e
cTpykTypa. Orenka 3pPpeKTUBHOCTH yripaBicHus. L{enTpanu3anus u JeeHTpan3aus yIpaBJIeHUs,
JeNIETMPOBaHUE TIOJTHOMOYHIA B Tporieccax ynpapiieHus. OpraHu3aiuoHHas CTPYKTYpa U €€ BHIBI.
OcHoBHBIE TIOHATHS d(PEKTUBHOCTH yripaBieHus. [lokazarenn 3 PpeKTUBHOCTH yIIPaBICHHS.

Paznen 2. OcHOBBI MeHeTKMEHTA.

Ilenm W menemnonaraHWe B YIPaBICHHH: POJb IENH B OPraHU3aldd M OCYIICCTBICHHUH
MIPOIIECCOB  yNpaBJIeHUs, Kiaccuukamuss 1ened, moctpoeHue gepeBa neneil. Coueranue
pazHooOpa3zus nenerd u GyHKIuH MeHemkMeHTa. Cucrema ympaBieHus mno memsiMm. Crparterus u
TAaKTHKa YIIPaBJICHUA. CYHIHOCTI), MNPUHIHUIBEI WU METOJbl INIAHUPOBAHUA. HpOHGCC BI)Ipa6OTKI/I
ctpateru. GopMbl TEKyILIEro miaHupoBaHus. Pa3paboTka ynpaBlieHYECKUX pEIICHUN: TOHATHE U
KJIACCHU(UKAIUS YIIPABIICHICCKUX PEIICHUI, OCHOBOTIOJIAr alOIINE SJICMEHTHI JICSITSIIbHOCTH, YCIIOBHS
U KPUTEPUM TMPHUHATHSA PEIICHWHA, NPOLUECC M MOJEIN TPUHATHS YIPABICHYECKUX PEIICHUH,
pean3anysl yIpaBlIeHISCKHX PeIICHUH.

Pa3znen 3. YnpasiieHue nepcoHasiom.

Bnacte B cucreme ympasneHus. JInaepctBo M cTwib ynpasiieHHs. OTHOLIEHHS BIAcTH B
CUCTCMC YIIPABJICHHA: MMOHATHUEC W TUIIOJIOTHA BJIACTH. Bnacte n ABTOPUTET MCHCIKEPA. HpI/ISHaKI/I,
(GakTopbl U TPOSIBICHUS HEYNPaBIseMOCTH. VICTOUHMKM BJacTH B YIPaBICHUU OpraHu3alyen;
MapTHEPCTBO B Ipolleccax MEHeKMEeHTa. JIuaepcTBO M CTWIb  YIPaBJICHUSA: MPOLIECCHI
(dhopMUPOBaHUS U OCHOBHBIE COCTAaBIISIONINE JIUIEPCTBA, (hopMaibHbie W HehOopMallbHbIE (HaKTOPHI
muaepcTBa. [IposBnenue nuaepcTsa B cTUie yrpaBieHus. TeHIeHIMs pa3BUTHs CTUIIS YIIPaBICHHUS.
MotuBaius AeATeIbHOCTH B YIPaBJICHUU: MOTHUBBI JESTEIbHOCTH YEJIOBEKA U UX POJIb B yIIPABJICHUH,
OCHOBHbIE MOHSTHUSI W JIOTHKa Ipoliecca MOTHUBAIUH, (akTopbl (GOPMUPOBAHHS MOTHUBOB TpYyZa.
Hcnonb3oBaHne MOTHUBALlMM B MpakTHKEe MeHemkMeHTa. PakTopsl 3((HEKTUBHOCTH MOTHBALIUU;
COBPEMEHHbIE KOHULENIMK MOTHBaluu. ['pynmoBas AuHaMHUKa W KOHQUIMKTBI: POJb TPYIIbBI B
MOBEJCHUU U JEATEIbHOCTH 4eJoBeka, GopmupoBanue rpynn. B3aumopeiicTBus B rpymie U B
opranu3anuy. Bo3HUKHOBEHHE, MPOSIBICHUE U PA3HOBUAHOCTH KOHGIHUKTOB. BnusHue koHQIUKTOB
Ha yIpaBJICHUE.

4 O0beM yueOHOM JMCUMILINHBI.

O0BbeM THCHUILTHHBI
Bua yueOHo# padoThl Axan | Acrp.
3E
q, q,
O0mas TpyA0eMKOCTb M CIHIIIMHbI 2 72 54
KonTakTHast paboTa — ayANTOPHBIE 3aHATHSA: 0,89 32 24
Jlexunu 0,44 16 12
[TpakTaeckue 3anstus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocrosiTenbHas paboTa 111 0,2 0,15
CamocTosATenbHOE U3YUEHUE PA3/IEI0B AUCITUILIIMHBI ’ 39,8 29,85
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Buja urorosoro KOHTPOJIsA: 3auer

AHHOTAN U padoyeil MPOrpaMMbl AU CHHUIIHHbI
«CoBpeMeHHbIe PU3NKO-XUMHYECKHE METOAbl AHAIN3a IHEPrOHACHIIEHHBIX COeIMHEeHUI»

1. lleab AUCHUIIHHBI:

- 03HAKOMJICHHE C TEOPETUUYECKUMH OCHOBAMH W aIllapaTypHbIM O(QOPMIECHHEM OCHOBHBIX
(U3HKO-XMMUYECKHX METOJIOB aHaIu3a: MacC-CIEKTPOMETPHH, ONTHYECCKOW CIIEKTPOCKOIHUA H
UMITYJIbCHOM CIIEKTPOCKONHUHU AIEPHOTO MarHuTHoro pezoHanca (AMP);

- 03HAKOMJICHHE C 33J]auaMU, PEUIAeMbIMHU C TTIOMOIIBI0 XUMHUYECKUX U (PU3UKO-XUMHUYECKUX
METOJIOB aHaym3a it BD Marepuaios;

- OpraHu3aIs KOHTPOJIS KAYeCTBA IIEJIEBBIX MPOTYKTOB U PEAKITMOHHBIX MAcC UX MOTYYCHHUS;

- YCTAHOBJIEHUE CTPOCHUSI U OCHOBHBIX (PU3UYECKUX XaPAKTEPUCTUK HOBBIX COCTUHEHUH;

- HCTOJB30BaHUE (PUBUKO-XUMUYECKUX METOJIOB aHaidu3a JJisi OOHapyKeHHs U
uneHtudukanuu BD MarepuanoB mnpu WX HECAHKIIMOHMPOBAHHOM XpaHEHUH, TEPEBO3KaX U
MCCIEIOBAaHUHU OCTATKOB TOCIIE B3PBIBOB TSI MPEIOTBPAILICHUS] IIPOTUBOTIPABHOM JI€ATETLHOCTH.

2. B pe3yabTaTe M3yUeHUs] TUCHUIJIMHBI 00YYAKOUIUICS 10JIAKEH:

Obnadams CIenyONUMA KOMIIETCHIINSAMA U UHIANKATOPAMH UX JOCTHKECHUS

MK-1 (TTK-1.2, TIK-1.5, ITK-1.10); IK-7 (TTK-7.1, T1K-7.2, TIK-7.3, TIK-7.6, T1K-7.8, TIK-7.9,
[1K-7.12); IICK-1 (TICK-1.1.6, TICK-1.1.8).

Bunams:

- TEOPETHUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB XMMHUYECKOTO W  (PU3MKO-XUMHUYECKOTO
aHaM3a PU3NKO-XUMHUYECKOTO BBICOKODHEPTETUUECKUX BEIIECTB;

- COBpEMCHHbIC  (PH3UKO-XUMHUYECKHE W  CHEIUAJbHbIE METOJbl  HMCCIICIOBAHUS
BBICOKOIHEPTETUUECKHUX BEIIECTB U U3/CINN Ha UX OCHOBE;

- METO/IbI UCTIBITAHUN U KOHTPOJIS TTApaMETPOB TEXHOJIOTHYECKUX MPOIECCOB;

- METOJbI 00pabOTKH MOJYyYECHHBIX PE3YJIBTATOB, PA0OTHI C OMOIMOTEKAMH CIIEKTPATIbHBIX
JTAHHBIX U WX MCTIOJb30BaHMs i uaeHTUGukauu BD coennnennit,

Ymems:

- UCIOJIb30BaTh UMEIOIIEECs CHEIabHOE 000pyI0oBaHuEe U MPHOOPHI (PU3HKO-XUMUYECKOTO
aganmsa g uccienosadust BOC u u3zaenuii Ha UX OCHOBE.

Bnaoemw:

- HaBBIKAMH TPOBEJICHUS W OpraHU3aIMU padO0T C MCIOJb30BAaHUEM XUMUUYECKUX M (PU3UKO-
XUMHUYECKUX METOJOB aHaIM3a JUIS PEUISHUs MPOM3BOIACTBEHHBIX, HAYUYHO-HCCICI0BATEIBLCKUX U
KPUMHHAIMCTHYECKUX 3a/1a4;

- TPUHIUIAMH Pa3pabOTKA METOAMK W TMPOrpaMM JUIsl PEIICHHs aHAJUTHYECKUX 3a]a4 B
obmnactu BD maTepuanos.

3. Kpatkoe cogep:xanue TUCHHUILUIUHBI:

BBenenune

CTpykTypa IMCUHUILIMHBIL, JIMTEpaTypa N0 AUCHUILIMHE.

Pa3nen 1. OnTnyeckasi CHEKTPOCKONHUS JHEPTrOHACHIIIEHHbIX MATePUAJIOB

1.1. OcHoBHBIE MOJOKEHUS NEKTPOHHOM CIIEKTPOCKOMUHU B MPUMEHEHUH K OOHAPYKEHUIO U
UICHTU(PHUKAIIMN YHEPTOHACKIIEHHBIX MaTepuaioB (OM). CekTpockomnus B yIbTpaduoiIeToOBON U
BUIUMOUM oOmactu. XapakTepHble OO0JacTH TIOTJIOMIEHHS pPa3HBIX KIAacCoB DM, 3aBUCHMOCTH
CHEKTpOB DM OT uX CTPOEHUS.

1.2. OcHoBHBIE NOJIOKEHUS MOJIEKYIISIPHOM CIIEKTPOCKONHY B TPUMEHEHUU K 0OHAPYKEHUIO
u wuaeHtudukanuu OM. HHpakpacHas CHEKTPOCKOMUS, CIEKTPOCKOMUS KOMOMHAIIMOHHOTO
pacceuBaHus. BBeieHre B TEOpETHUECKHE OCHOBBI METO/I0B, HEKOTOPBIE 0COOEHHOCTH KOHCTPYKIIHH
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pubopoB, (ypbe-criekTpoMeTpsl. VCnoib30BaHUE ONTHYECKUX METOJOB ISl Ka4eCTBEHHOTO H
KOJIMYECTBEHHOTO aHaJH3a OPraHMYeCKUX COSAMHEHUN. MeTo bl 00paboTKH TOTYyYCHHBIX JaHHBIX,
OMOMMOTEKH CIIEKTPOB U UX HCIOJIb30BAHUE I MACHTU(DUKAIIMHE OPTaHUIECKIX COCTUHEHUM.

Pa3nen 2. Xpomarorpagudeckue MeToasl anamsa IC

2.1. Vcnonp3oBanue xpoMarorpauueckux METOJO0B (TOHKOCIOWHAs, KHJIKOCTHAs W ra3o-
KUAKOCTHas xpomatorpadust) npu a"amuze OC. VX BO3MOXHOCTM M UCHOJIB30BaHUE B HAy4HO-
WCCIIEIOBATENILCKOM paboTe, B MPOM3BOJICTBEHHOW TpPAKTHKE W i OOHApYKEHHUS CIETOBBIX
KoimmyectB DM B KPHUMUHAQIMCTHKE M DKOJOTHYECKOM KOHTpoje. OOpaboTka XpomaTorpamm,
OCHOBHBIE XpoMaTorpaduueckue napaMmerpbl, HysneBas (0a3oBas) JIMHUSA, IIyM, JIpeid HyleBol
JIMHUU, XpoMaTorpaduyecKkuil MUK, OCHOBAHUE MHUKA, TJIOMIAh MTUKA, BHICOTA MUK, IMPUHA TTHKA,
00BEM yJIep)KUBAHUS BEIIECTBA, MEPTBEIH 00beM, MPUBEACHHBIN 00hEM YACPKUBAHUS, A0COTIOTHOE
BpeMsl yJIep>)KHUBaHUS BEIIECTBA, MEPTBOE BpeMsI, PUBEICHHOE BpeMsl yaepKUBaHus, 23PPEKTUBHOCTh
XpoMaTorpauueckol  CUCTEMBI, YHCIO TEOPETUYECKUX TapenokK, GakTop YACpKUBAHUSA
(K03pPUIMEHT €MKOCTH), CEJIIEKTUBHOCTb, KOI(PPUIMEHT acUMMETPHH, pa3pelIeHUE IHKOB,
MIOCTPOCHUE KaJTUOpPOBOUHOM 3aBUCHUMOCTH, aOCOJIOTHAas KainuOpoBKa, BHYTPEHHUN CTaHIapT,
BHEIIHWM CTaHAApT, HOPMHPOBKA, KOJMYECTBEHHBIM aHanu3. lVcrnonap30BaHHE NIPOrpaMMHOTO
obecrieuenus (Xcalibur u MynbTUXpoM) TpH TOCTPOCHHH METOjAa aHaiu3a W 00paboTkKe
XpOMAaTOTPaMM.

2.2. Toukocnoitaas xpomatorpadus (TCX) B mpuMeHeHnN K aHAM3y U oOHapyxkeHuto DC.
OcuoBuble TUNBI WwiacTuH s TCX, BeiOop miactuH s aHanm3za JC. CocTaBbl AMIOEHTOB IS
onpenenenuss DM meronom TCX, nmpuHIUIT BEIOOpA AIIOCHTA, BIUSHAE XUMHUYECKUX CBOMCTB DM,
ruAponauTHdecKkas cradbmwibHOCcTh OM. TexHuka BbeImodHeHus aHamuza OM merogom TCX,
MOATOTOBKA U HaHeceHue mpoO. Mcnonb3oBanue o0Opas3oB cpaBHeHUs. YyBCTBUTEILHOCTh METO/1A K
pa3HbIM Kiaccam OM. Metoasl Bu3yanusamuu xpomatorpaMm OM. CBsi3b METO/Ia BU3YyaIU3aI[UU C
XUMUYECKUMH CBOMCTBAMH U CIIEKTPAIBLHBIMHU CBOMCTBaMH DM (Ki1acChl HUTPAMHUHOB, HUTPOA(HUPOB
U TIOJUHUTPOAPOMATHUECKUX coennHeHuit). [IposBisionue peareHThl — pacTBOp AuEeHUIaM1Ha,
pacTBOpBI OCHOBaHMH, peakTuB [ prucca. KonmdecTBeHHBIE METO B B TOHKOCTIOWHON XpoMaTorpadun
— JCHCUTOMETPHSI, OTPAaHUYEHUS METO/A, alllapaTHasl ¥ MporpaMMHasl peanu3anus MeToa.

2.3. BoicokoahpexTuBHAS KUAKOCTHAS B MPUMEHEHWH K aHaM3y U oOHapyxeHuio OC.
[Tpunnun paboTel U YCTPOMCTBO KUIKOCTHOTO Xpomatorpada, tTumnsl xpomatorpados (BOXX, u
CBDXX). OcHoBHBIE THUIBI XpoMaTorpadUuecKuX KOJIOHOK, BBIOOpP KOJOHKH il aHaym3a OC.
CocraBbl 310€HTOB s onpeaesieHnss DM metogom KX, mpuHIHMI BBIOOpa AIIOEHTA, BIIUSHHE
XMUMHUYECKUX CBOMCTB DM, runponutudeckas crabunbHocth OM. Texnuka BbINOIHEHHs aHAIU3a OM
MetoaoM BOXX, noaroroska mpo6, uenrpudyrupoanue, GpuibTpaius, TBepaohazHas IKCTPaAKIIUSL.
OcHoBHBIE THUIIBI AeTeKTOpoB it BOXKX — cmekrpodoToMeTpuyeckuii, AUOAHAS MAaTPHIIA,
pedpakTOMETpHUYECKUii ¥ JETEKTOp 10 CBETOPACCEHBAHUIO, MPUHLMUN JeicTBUsi, oO0nacTu
MPUMEHEHUsSI NpU aHaiu3e OM, OrpaHuYeHHUs, YyBCTBUTEIBHOCTb M JMANA30H JIMHEHHOCTH.
UyBCTBUTENBHOCTh METO/1A K Pa3HbIM KilaccaM OM.

2.4. T'azoBas 1 ra3oXUAKOCTHas XpoMmarorpadus B MpUMEHEHUH K aHAJIN3y U 0OHAPYKEHUIO
OC. Ilpunuun pa®oThl W yCTPOMCTBO ra3oBoro  xpomarorpada. OCHOBHBIE  THUIIBI
XpomaTorpauueckux KOJOHOK, BbIOOp KoJoHku g aHanuza OC. Beibop ycnoBuii aHanmsza,
BIIUSIHUE TEPMHUYECKON CTOWKOCTH U mojsipHocTH OM, BbIOOp TemmepaTypbl TepMoOcCTarta,
M30TEPMUYECKUI U IPOTPAMMHUPOBAHHBIN PEXHUM, BIMSHUE TEMIIEpATyphl UCHIAPUTEN U JETEKTOPA.
Texnuka BbimonmHeHUs aHanm3za OM merogom BDOXKX, moaroroBka mpo0, neHTpudyrupoBaHue,
¢bunbTpanus, TBepaodaszHas skcTpakius. Mcmonp30BaHHEe METOJ0B BBOJA PABHOBECHOTO Mapa H
TBepAO(a3HOW MHUKPOIKCTPAKIMU [UISI aHANM3a JIETYyYdX KOMIIOHEHTOB OM U TPOAYKTOB HUX
MpeBpalieHusl. YHUBEPCAIbHBIE M CEJIEKTUBHBIC JIETEKTOPBI, X NMPUMEHEHUE MpU aHanuze OM,
MPEUMYILECTBA CEIEKTUBHBIX JETEKTOPOB. (OCHOBHBIE THUIIBI JETEKTOPOB — JETEKTOpP IO
TEIUIONPOBOAHOCTH, IUJIAMEHHO-MOHU3AIMOHHBIA  JIETEKTOpP, a30THO-(GOCPOPHBIA  IETEKTOpP,
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IUIAMEHHO-()OTOMETPHUYECKUI JIETEKTOp, JAETEKTOP HJIEKTPOHHOTO 3axBaTa, MPUHIMI JCHCTBHS,
001acTH MPUMEHEHUS NPH aHanuze DM, orpaHMYCHHUs, YyBCTBUTEIBHOCTD U IMANa30H JIMHEHHOCTH.
UyBCTBUTENBHOCTh METOJIA K Pa3HBIM Kjaccam OM.

Pa3nes 3. Macc-cnekrpockonus OM

3.1. Ucnonp30oBaHMEe M OCHOBHBIE BO3MOXHOCTH Macc-criekTpockonnu OM. BBenenue B
TEOPETUYECKUE OCHOBBI MACC-CIEKTPOMETPUHN, KOHCTPYKIIMS U NMPUHIUI PpaObOThl OCHOBHBIX TUIIOB
CEJIEKTOPOB HMOHOB: KBaJpYIOJib, MOHHAs JIOBYIIKA, BPEMSIPOJETHBINM, MarHUTHBIA, MaccoBOE
paspemienue. Kparkas xapakreprcTuka HH(pOpMaIK, IOJIy4aeMoil B METO1aX MacC-CIIEKTPOMETPpUN
U XpOMaro-Macc-CIEKTPOMETPUHU - MPAMOE HU3MEPEHHE MOJIEKYJISIPHOM Macchl BELIECTBa,
HCI0JIb30BAHNE MAaCC-CIEKTPOMETPUN BBICOKOIO Pa3peleHus I MOJIydEHUS] TOUHOTO 3HAUYEHHUS
MOJIEKYJISIPHOM Macchl M pacdyeT OpyTTo-GpopMylly BEIIECTBA, pa3/ielieHue aHATUTHYECKOTO CUTHAJIA
00pa310B BO BPEMEHH, U3yUECHUE psiJla TEPMOAMHAMHUYECKUX IIPOLIECCOB (UCIIapeHue, cyOaumarus).
Oco0eHHOCTH Macc-CHEeKTPOB HUTPOCOETUHEHUH, XapaKTEpHbIE HMOHBI M CXEMbl (hparMeHTaIuu.
OcHOBHBIE METOIbI HIOHU3AIIMU B Macc-crieKTpoMeTpun: «XKecTkuey - nonusanus anekrponamu (10,
El) unnykrtuBHO-cBsizanHOW Twiazmoit (ICP) wu «Msrkue»- xumundeckass wonmsanus (XU, Cl),
XuMudeckas noHuzamus npu armocheprom gasnennn (XUAJL, APCI), MaTpudHO-aKTHBHPOBaHHAS
nazepHas necopouus/monuzanus (MAJIAN, MALDI), nouun3sanus snekrpopacnsuieHuem (MUOP, ESI)
[IpuHnMnHanpHas cxeMa HOHHOTO UCTOYHHKA.

3.2. Kpatkue cBefeHHS O Ta30BOH xpomaro-macc-criekrpomerpuu (I'’X-MC), cTBIKOBKa
xpomatorpada u mMacc-CrieKTpoMeTpa, OTpaHHUEHUS], HaKJIaJblBaeéMble Ha MeToJ aHanu3a. Kparkue
CBEICHUS O XHUAKOCTHOUM xpomato-macc-criekrpomerpun (JKX-MC), crtbikoBka xpomarorpada u
Macc-CIeKTpoMeTpa, orpanuderus u cnenuduka XXX-MC ananusza, obmactu npumenenust XKX-MC.
Ocnosuble unTepdeticel - ESI u APCI.

3.3. Co3ganne MeToja MpOBEIEHUSA aHalM3a B ciaydae ompeaeneHus OM. OO6paboTka u
MHTEPIIpETAlMsl MacC-CIIEKTPOB. BplneneHne MONEKYISpPHOTO HOHA, aHAIU3 HOHOB-3aIIYKTOB.
Hcnonp30BaHne Macc CHEKTPOCKONIMM IIPH YCTAHOBJICHMHM CTPYKTYPBI BEIECTB, HMCIIOIb30BAHHE
OubIMoTeK Macc-CeKTpoB. ba3oBble NPUHLUIBI HCHOJIB30BAHUSA IPOrPAMMHOIO OOecredeHus
Xcalibur. Mertoasr ¢ peructparueii moasoro crekrpa (TIC), BeiOpanHbix HOHOB (SIM) U HOHHBIX
peakmuii (SRM), 0cHOBHBIC IPUHIIKIIBI CO3IaHKST METO1a, cxeMa npoBeacHus MC" skcrieprMenTa.

Pasznen 4. Cnexkrpockonust AMP na aromax H, C, N npu ycTaHOBJIEHUM CTPYKTYPbI
2C

4.1. OcHoBHbIC TIOJIOKEHUS U BUABI criekrpockonuu SAIMP. Teopernueckue ocHoBbl SIMP
sKcnepuMeHTa. KBaHTOBO-MEXaHMYECKOE M MAaKpOCKOIIMYECKOE pacCMOTpeHHe. MarHurHele
cBorictBa smep. Oddexkr 3eemana. YpaBHenus bioxa. IlpeoOpaszoBanne Dypne-AMP.
B3aumMopelicTBre Mex 1y HAMarHUYEHHOCTBIO U AONOJIHUTENIBbHBIM IoJieM (RF). Penakcauus saepHoit
HaMarHM4eHHOCTH.

4.2. Ocnopuble mapamerpbl ‘H SIMP. Xumuueckuit casur. DakTopsl, ONpeaesiolue
MI0JIOKEHHE XMMUYECKOTO CIBUTa. MarHuTHas aHU30TPOINUs (PyHKIMOHAIBHBIX TPYNI U aTOMOB.
CrnuH-crinHOBOE  B3auMmoJjelcTBue. MynbTUIUIETHOCTh cHrHanoB. Kitaccudukanus CIHHOBBIX
cuctem. Slnepubiii >pdexr Opepxaysepa. SIMP okcmepuments Ha sgpax °C, P¥N u N,
XapaKTepUCTUKU €D, LKAl XUMUYECKUX CABUTOB, CTAHAAPTHI.

4.3. Tlpaktuueckue acnektsl SIMP. KoHCTpyKTHBHBIE 0COOEHHOCTH COBpeMeHHbIX SIMP-
crieKTpoMeTpoB. Peructparus u o6padoTka naHHbIX. BEIOOp MeTo1a, pacTBOPUTENS, TEMIIEPATYPHI.
Nurepnperanus pe3ynbraroB. [IporpamMmMHble cpeacTBa uis pacuera cuekrpos AMP.

4.4. llsymepnas SMP cnekrpockonus. OOmue mNOHATHA O KoppeasiuuoHHouH SMP
cnektpockonuu. ['omosimepnas (COSY, TOCSY, INADEQUATE) u rereposmepnas (HSQC,
HMQC, HMBC) asymepnas SIMP cnekrpockonust. Beibop, 1ocTonHcTBa M 007aCTH IPUMEHEHUSI.

Paspnen 5. PentrenoguiyopecueHTHbIE M PEHTI€HOAM(PPAKIHOHHbIE METOABI
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5.1. OcHOBHBIE IPUHIUITBI K BO3MOKHOCTH PEHTI€HOIU(PPAKIINOHHBIX METOIOB IIPH aHAJIH3E
u uneHtudukanuu IC. Teopust audpaknuy PeHTreHOBCKUX Jiydeid. 3akoH bparra. Mcrounuku
PEHTTC€HOBCKOTO H3IydeHHs. KOHCTpYyKIIMOHHBIE OCOOEHHOCTH PEHTTEHOBCKHX AU(DPAKTOMETPOB.
Hudpakuust ©Ha  MOHOKpuctaiuie. Merox Jlays, Meroa  BpallamIerocs KpUCTalia.
PenTrenomndpakiunoHHblid aHanu3 nopomkos, Mero Jebas-1lleppepa. Anroputm pacmmppoBKU U
YTOUHEHHE CTPYKTYyphl BeulectBa. @akTop pacxomaumoctu. [IpencraBieHue sKkcnepUMEHTaIbHBIX
JTAHHBIX.

5.2. OCHOBHBIC TPHHLIUIBI M BO3MOXKHOCTH PEHTTEHO(]DIYOPECIEHTHBIX METOJ0B NpHU
aHanimze M uaeHtuduxkauuu OC. PuszMka PEHTIEHOBCKOH (PIyOpPECLEHTHON CHEKTPOCKOIMH.
Xapaktepuctuyeckoe  usnydeHue. 3akoH Mosznu.  KadecTBEHHBI HM  KOJWYECTBEHHBIM
PEHTIeHO(ITYOPECIEHTHBIN aHaANIN3.

Paznen 6. Xumnueckune metoabl 00HapyxkeHuss M

6.1. OO0mme ™Meronsl OOHApYXEHHS HUTpOCOeAWHEHWH. LIBeTHbIE peakuuu TpU
00HapyXeHUH MOJTHMHUTPOAPOMATUYECKUX COEAUHEHUHN (KOMILIEKCHI SIHOBCKOT0, B3aUMO/IEUCTBHE C
OCHOBAaHUSIMU), HUTPAMMHOB U HUTPO3(UPOB (ompeneneHue ¢ AUPUHUIAMUHOM U PE30PIHUHOM
peakuus I'pucca u t1.1.). TlocnenoBatenpHoe oOHapyxkeHue TpEX kiaccoB BB. Omnpenenenue
anudaTuyecKux HUTPOCOEANHEHUH B TOM YHCII€ HUTPOMETaHa.

6.2. OOHapy)XeHHE TEpPOKCHIOB. MeTONbl  ONpeNeNeHUs]  TPHALETOHTPUIIEPOKCHUIA,
muaneronaunepokcuaa, [ MT/I. Mcnonb3oBanue (epMEHTaTUBHBIX PEaKIUH.

6.3. OOHapy)XxeHHE HEOPraHMYECKMX JHEPrOEMKHX COCIHMHEHWH. MeTOIBl OIpeneeH s
HUTPATOB, HUTPUTOB, XJIOPATOB U MEPXIOPATOB.

4. O0bem yueOHOH TUCUMIIIIMHBI

Bun yaeOHo# paboTh Beero

3E Akaa. 4. | AcTp. 4.
OO6m1ast TPYA0EMKOCTh AUCITUTLTHHBI 5 180 135
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHSI: 1.8 64 48
B TOM 4HcJjie B GopMe NPaAKTHYECKOH MOATOTOBKH 0.45 16 12
Jlexmn 0.45 16 12
ITpaktrueckue 3ansatus (113) 0.45 16 12
JlabopaTtopusie 3anstus (JIP) 0.9 32 24
B TOM 4HCJI€ B JOpMe MPAKTUUECKON MOATOTOBKH 0.5 18 13,5
CamMocTosiTeIbHasi padoTa 3.2 116 87
KoHTakTHas caMocTosITeNIbHAsI paboTa 0.4 0,3

3.2
CaMOCTOSATEILHOE U3YUYCHUE Pa3/ICIOB AUCITUTIIMHBI 115.6 86,7
Bua koHTpOJIA: 3adeT ¢ OEHKOH

AHHOTANUA padoyeil MPOrpaMMbl THCHUIIIMHBI
«OCHOBBI KBAHTOBOI XMMHHU OPraHUYEeCKUX COeJMHEHU a30Ta»

1 He.]'lb AUCUHMUIIMHBI — COCTOUT B U3YUCHHUHU OCHOBHBIX MOHATHUH COBpeMeHHOﬁ KBaHTOBOM XUMHH
1 KBAHTOBO-XUMHYCCKUX METOJOB PACUCTa CTPOCHUA U CBOMCTB XMMHYECKHUX CUCTEM; BO BBCACHUU
CTYACHTOB B KPYI' OCHOBHBIX HpeHCTaBHeHI/Iﬁ 0 XHUMHUYECKOM CBSA3U U MECKMOJICKYIIAPHBIX
B3aHMO/JICCTBUAX U O3HAKOMJIICHMH Ha 3TOM OCHOBE C 0COOCHHOCTSIMH XUMHYECKOM CBSI3H B
XUMHWYCCKUX BCHICCTBAX U O6YCJ'IOBJ'I6HHLIX 3THUM CBOHCTBaMH MaTepruajoB; B OCBOCHHUU pa6OTLI C
OCHOBHBIMH KBAHTOBO-XUMHWYCCKUMH KOMIIBIOTCPHBIMU IIPOTrpaMMaMi, UCIIOJIb3YEMbIMHA HA
ITPAKTHUKE.
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2 B pe3yabTaTe M3y4YeHUs1 JUCHUILINHBI 00y4aKOLIUICS J0JIKEH:

Obnadamye CleAyOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMU UX TOCTH)KECHUS:

NK-1-7IK-1.4, [IK-1.7, I[IK-1.12

3namy:

- OCHOBHBIE MOJIO)KEHUSI KBAHTOBOW XUMHH, COBPEMEHHOM TEOPUM XUMHYECKOW CBSI3U U
MEXKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TPUMEPHI €€ MPUMEHEHUS K KOHKPETHBIM XUMHUYECKUM
CUCTEMaM;

- TPUHIUIB KOJMYECTBEHHOW XapakTepH3allMd aTOMHOW U BJIEKTPOHHOU CTPYKTYPHI
MOJIEKYJIIPHBIX CUCTEM U TOJUMEPOB;

- OCHOBHBIC B3aWMOCBSI3HM MEXKIY JJICKTPOHHOW CTPYKTYpPOH U (DU3UKO-XUMHUYCCKHUMH
CBOMCTBAMM BEIIECTB, JIEXKAIIUE B OCHOBE YIIPABJICHUS CBOMCTBAMH;

- BO3MOHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACUETHBIX METOJIOB U
00yacTu UX MPUMEHUMOCTH.

Ymemns:

- IPUMEHSTh KBAaHTOBO-XMMHUYECKUE TMOJAXOABl U METOJBI ISl pacueTa, MHTEPIPETAIUU U
MPEeACKA3aHMs CTPOCHUSI U CBOMCTB MOJICKYJISIPHBIX CHUCTEM.

Braoemy:

- JJIEMEHTapHBIMUA HABBIKAMU MPUMEHEHHSI KBAaHTOBO-XUMUYECKHUX IMOJIXOJ0B U METOJIOB U
WHTEPIpETAllMd  PEe3yJbTaTOB TMPU PEHICHUH MPAKTUYECKUX TEXHOJIOTHYECKUX 3amad |
CTaHJAPTHBIMA KBAaHTOBO-XHMHUUYECKMMH KOMITBIOTEPHBIMU MTPOTPAMMaMHU.

3 Kparkoe coaepxxanue JTUCUMILIHHBI

Beeoenue. Tlpenmer kBaHTOBOW XUMUHU. POJb KBAaHTOBOW XMMHH B ONMCAHUUA XUMHUYECKHX
SIBIEHUM W MPOLIECCOB. B3aMMOCBs3b KIIACCUYECKON U KBAHTOBOI MOJEIIEH MOJIEKYII.

Pazoen 1. Obuwue nonosicenus K8AHMoBOU Xumuu

1.1. OcHOBHBIC PUOTHKCHUS

OcCHOBHBIE IPUHIMIIBI KBAHTOBOM MEXaHUKH. BaprallmOHHBIN METOI HAXOXKACHHUS BOJTHOBBIX
¢byukuuii. [IpubnuxeHne He3aBUCUMBIX 4YacTHIl. MeTOJl caMOCOTJIaCOBAHHOTO MOJIs Ui aTOMOB.
[Tpubmmkenne HeHTPaIbHOTO MoJs. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTUKH.

1.2. OnHO37EKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJTHOBBIE (DYHKIIMU U METObI UX pacueTa

AHTUCUMMETPUYHOCTh ~ MHOTOXJIEKTPOHHON  BOJHOBOM  ¢yHkuuu. CrnuH-OpOUTANH.
Herepmunant Creiditepa. Metoasl Xaptpu-®oka u Kowna-llIsma, xumuyeckas  TpaKTOBKa
MOJIy4aeMBIX Pe3yJIbTaTOB. DIEKTPOHHBIE KOH(UTYPALIUU aTOMOB.

Pazoen 2. Keanmosas xumus Monexyn

2.1. MouekynspHasi CTpyKTypa U METO/JIbI €€ pacyeTa

[Ipubmmwxenne  bopua-OrmmenreiiMepa,  aauadaTHYEeCKUH  MOTCHOHAI W TIOHSTHE
MOJIEKYISIpHO# cTpyKTypbl. MeTonabl Xaptpu-®oka u Kona-1llsma ans monexysn. [pubmmkenne MO
JIKAO. DnekTpoHHass Koppesaius. MeTon KOHQHUIypallMOHHOTO B3auMojeHcTBUA. Teopus
BO3MYLIEHUNA. DHEPruM AUCCOLUALNHA XUMUYECKHUX CBA3EH.

2.2. Hesmnupuyeckue 1 Mosy3MIMPUUYECKUE METOAbl KBAHTOBOM XUMUHU

Wepapxus meTonoB KBaHTOBOW XuMuU. Hesmmupuueckass KBaHTOBas XUMHUsS. ATOMHbIE U
MOJIEKYJISIpHBIE Oa3MCHbIE HAOOPHI ISl HEOMIUPUUECKUX PACYETOB, UX POJIb B OMHUCAHUU CBOWCTB
Monekyn. [lomysmmnupuueckne Metonabl. BaneHTHOe M T-3MeKTpOHHOE NpUOMIKEeHUs. MeToibl
ITappusepa-llomna-Ilappa u Xrokkensd. TOYHOCTP KBAHTOBO-XMMHYECKUX pPAcCue€TOB CBOMCTB
MOJIEKYIL.

Pa3zoen 3. Xumuueckas c6s36 u peakyuoOHHAsL CNOCOOHOCHb SHEP2OHACHIYEHHBIX COCOUHEHUL

3.1. XuMuueckas CBS3b U MEXKMOJIEKYISIPHBIEC B3aMMOICHCTBHS

OpOutanbHas KapTUHA XUMHUYECKOW CBs3M. KOHCTpyKTMBHas U JIeCTPyKTHUBHAas
unTepdepeHus opoburaneil. MolekynspHble OpOWTaTd M HMX CHMMETpPHIHAs KiacCU(UKAIIUS.
Koppensimonnsle auarpaMMmbl. DIEKTPOHHBIE KOH(MUTYpallMU JBYXaTOMHBIX MOJICKYN. AHaIu3
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3acesnieHHOCTeH opOuTaneil. IlpocTpaHCTBEHHOE pacmpeseneHne BIEKTPOHHONW IUIOTHOCTH U
XMMUYECKas CBs3b. TOMOJIIOTMYECKast TEOPUs XMMUYECKOM CBA3H.

3.2. KBaHTOBO-XMMHUYECKOE OMTMCAHUE XUMHUECKUX PEaKIIUii

[ToBepxHOCTh NOTEHLUANBHON 3Hepruu xumudecko peakuuu. OcoOpie Touku IIIID wu
pPaBHOBECHBIE M IIEPEXOJHBIE COCTOSHUS. MeTOoJpl ONMCaHUs XUMUYECKUX PpEaKLMi: Teopus
BO3MYILIEHUN, METOJ KOOPAMWHATHI peakuuu. [IpuMeHeHne KBaHTOBOM XMMUHM Ul XapaKTepHU3aluu
peaKMOHHON CLIOCOOHOCTH HEPrOHACHILIEHHBIX COEIMHEHU.

3axnouenue. KBaHTOBass XUMHUSI KaK MHCTPYMEHT IIPOrHO3a B XUMUM U XUMHUYECKON
TEXHOJIOTUHU.

4 O0beM yueOHOM TMCUMILINHBI

O0beM IMCHUIIMHBI
Bua yueOHoii paGoTbl Axax | Actp.
3E
4. 4.

O0mas Tpy10eMKOCTh IMCHHIIJIMHbI 2 72 o4
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
Jlaboparopusie pabotsl (JIP) 0,445 16 12
CamocrosiTejibHasi padoTa 1,11 40 30
KoHTakTHas camocTosiTebHAs paboTa 0,2 0,15

1,11
CaMOCTOSATEIbHOC U3YUEHHUE PA3JICIIOB JTUCITUTUINHEI 39,8 29,85
Bua koHTpOJI: 3a4er

AHHOTANUA padoyeil MPOrpaMMbl THCHUIIIMHBI
«OCHOBBI TEXHUYECKOT'0 PeryJIMpOBaHUs U MeTPOJIOTHH»

1. Heap AUCHMILUINHBI — TIOJYYE€HUE CTYJ€HTAMH OCHOBHBIX HAY4YHO-TIPAKTHYECKUX 3HAHHUM
B 00J1aCTH METPOJIOTHH U OCHOB TEXHUYECKOTO PErylupoBaHus Ha Tepputopun PO u 3a pybdexom,
HEOOXOUMBIX JJIsl pelIeHUs 3a7ad oOecleyeHUs €IUHCTBA HM3MEPEHUN W KOHTPOJS KadyecTBa
NpOayKIuu  (YCIIyr), METPOJOTrHYecKOMYy M  HOPMAaTUBHOMY OOECHEUYEeHHUI0  pPa3paboTKH,
MIPOU3BOJICTBA, UCTIBITAHUM, SKCIUTyaTallui U YTUIU3alUU TPOAYKIUH.

2. B pe3yabTaTe H3yuyeHHUs JUCHUILIMHBI 00Y4AIOUIUIACS 10JI/KEH:
Obaadoams cleqyOIUMUA KOMIIETEHIIMSIMA U UHAUKATOPAMU UX JIOCTH)KECHUS:
1IK-4.6, [IK-4.7; IIK-4.8; IIK-4.9; I1IK-4.10; I[IK-4.13; [IK-4.14

3name:

-COBPEMEHHbBIC TCHICHIIUN PA3BUTHS TEXHUKH ¥ XUMUYECKOU TEXHOJIOTHH;

-COBPEMEHHBIE METOIBI U3MEPEHUA PU3UKO-XUMHUUECKUX ITOKA3aTEIEeH U UX ITOrPEIIHOCTENN

- 3aKOHOJIATEIILHYI0, OPraHU3aIMOHHYI0, HAYYHYIO U TEXHHYECKYIO OCHOBBI 00ECTICUCHHSI
€IUHCTBA U3MEPEHUN U CTaHAAPTH3AINH.

-MIOPSAOK pa3pabOTKH, YTBEPKICHHS M BHEIPEHUS CTAHIAPTOB, TEXHUUECKUX YCIOBUIA U
Jpyroit HOpMaTHUBHOW W HOPMATHUBHO-TIPABOBOW JOKYMEHTAIIHUH;

- TEpPCHEKTUBBl TEXHUYECKOTO Pa3BUTUS U OCOOCHHOCTH JESTENbHOCTH OpTraHH3allui,
KOMIIETEHTHBIX Ha 3aKOHOJATEeNbHO-TIPABOBOI OCHOBE B 00JACTH TEXHHUYECKOTO PETYIUPOBAHUS U
yIpaBJICHUS Ka4eCTBOM;

-OCHOBHBIE (DOPMBI TMOJATBEPKICHHSI COOTBETCTBHSI, YUACTHUKOB paboOT Mo cepTUdUKAIUY,
CXeMbI cepTudUKaIuu U AeknapupoBanus B PO u 3a pydexom.
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Ymemn:

-IPUMEHSATH METOJIbl M HCHOJb30BaTh MPUHIMUIBI CTaHIAPTU3aLMUA MpU  pa3paboTKe
HOPMAaTUBHBIX JOKYMEHTOB;

-IPUMEHATh Ha MpakTuke PenepanbHble 3aKOHBI M MEXIYyHApOJHBIE PEKOMEHJIALUU B
00JaCTH METPOJIOTUH U TEXHUYECKOTO PEryIMPOBaHMUS;

-IPpUHUMATh y4yacTUe B TIPOLIECCax TMOATBEPXKICHUS COOTBETCTBUSI PA3HOTO YPOBHS-
aKKpeIUTalluU, IPUEMKE, SKCTIIEPTU3E, JIUIICH3UPOBAHUH, TOCKOHTPOJIE U HA/I30DE;

-UCIOJIb30BaTh ~ TEXHHYECKHE CpPEJICTBA Ui HM3MEPEHUs OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOLIeCcCa, CBOMCTB ChIPhs M MPOLYKIIHH.

MIPUMEHSITh METObl KOHTPOJIS U YIIPaBJICHUSI Ka4eCTBOM MPOIYKIIMU U TIPOU3BOJICTBEHHOTO
rpoiiecca npeanpHusiTUs;

-aHAJIM3UPOBATh JAHHBIC O KAYECTBE MPOIYKIIUU U OTIPENIEIATh IPUIUHBI Opaka;

Braoemns:

- HaBBIKAMHU OCYIIECTBJISITH TOUCK, KPUTUYECKHM aHAIM3UPOBATh W CHHTE3UPOBATh
HH(pOpMAIIUIO, TPUMEHSITh CUCTEMHBIN MMOXO/ IJIsl PEIICHUS TIOCTABJICHHBIX 3a7a4;

- HaBBIKAMHM HCKAaTh HYKHbIE HWCTOYHUKA HMHPOpMAIMM U JaHHBIE, BOCIPUHHUMATb,
aHAIM3UPOBATh, 3ATIOMUHATH U TIepeAaBaTh HHPOPMAIIHIO C UCTIOJIH30BAaHUEM IIU(PPOBBIX CPENICTB, a
TaKKe C MTOMOIIBIO AITOPUTMOB MPH PAbOTE C MOTYICHHBIMH U3 PA3JTMYHBIX HCTOYHHKOB JAHHBIMH C
1e1bI0 3PPEKTUBHOTO MCIOIb30BaHUS MOTYYeHHON HHGOPMAIIH 7S pELIeHHs 3a/1ad.

- HaBBIKAMH aHAJM3UPOBATh, COCTABISATh M MIPUMEHATh TEXHUUYECKYIO TOKYMEHTAIINIO, CBSI3aHHYIO C
npoheCCHOHANBHOW  JEATENHHOCThIO, B COOTBETCTBUU C JICHCTBYIOIIMMH HOPMATHBHBIMHU
JOKYMEHTaMH B COOTBETCTBYIOIIEH OTPaACIH;

- HaBBIKAMU NMMPUHUMATH 000CHOBAHHBIE TEXHHYECKHUE PEIICHUS B TPOPECCHOHAIBHOMN eATETbHOCTH,
BBIOMpaTh 2P HEKTUBHBIC U 0€30TTaCHBIE TEXHUUECKHE CPEJICTBA U TEXHOJIOTHH.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Pa3zoen 1. Memponozus. Ocroghble noHamus u npuHyunvl

[Ipeamer metponorus. Tepmunsl U onpeneneHus. 3akoH PO «O06 obecrieyeHUH €IUHCTBA
m3mepenuit. Knaccuduxamus wusmepenuit» OCHOBHBIC (PU3NUECKHE W XUMHUYECKHUE BEITHMYHUHBI.
CpencrtBa n3Mepennii U ux Buabl. [lorpemnoctu nsMepennii. 'ocynapcTBeHHasi METPOJIOTHYECKAS
ciyk0a. MexayHapogHasi opranu3alys 3aKOHOJaTeIbHOW METPOJIOTHH.

Pazoen 2. Ocnosbt mexnuueckoeo pecyiuposanusi.

3akoHbl PO «O TexHuueckoM perynupoBanumny, «O cranaaptuzauuu B POy, «O 3amure mpas
noTpebutens». TexHuueckue perjaMeHTbl M HOPMATHBHBbIE JOKYMEHTHI, JIEHCTBYIOIIME Ha
tepputopuu PD.

Pazoen 3. Ocnoswvl oyenxu coomeemcmaeust.

®opmbl noATBEpKAEHUST cOOTBeTCTBUS. OOsi3arenbHas cepTudukauud. JlexiapupoBaHue.
JloOpoBobHast cepTuUKaAIa. AKKpPEIUTAIHS.

4. O0beM yuyeOHOM TUCHMILINHBI

O0BbeM THCHUILTHHBI
Bua yuyeOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TPyA0eMKOCTh M CIHIIJIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,88 32 24
Jlexuun 0,44 16 12
[Tpaktnaeckue 3anstus (113) 0,44 16 12
CamocrositesbHast padora 2,12 76 57
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CamocTosITeIbHOE U3YYEHHE Pa3/IeIOB JUCIUILINHBI 212 | 76 | 57

Bujx KoHTpOJIA:

JK3aMeH 1 36 27

KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTAIH 1 0,4 0,3
IToaroToBKa K 9K3aMeHY. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIIMHBI
«MexaHHYecKHe MPOLEcChl U ANNAPATHI B TEXHOJOTHH OPraHUYeCKUX COeJUHEeHNH a30Ta»

1 Heap aucumminHbl — QOPMUPOBAHUE Y CTYACHTOB OCHOB MHKEHEPHOTO MBIIIICHUS.

2 B pe3yabTaTe M3y4eHUs JUCUUILIUHBI 00yYaIOIIUIiCS J0JIKEH:
Obnadams ClenyONUMA KOMIIETCHIIUSIMU U UHIANKATOPAMH UX JOCTHKEHUS
VK-2.1; VK-2.2; YK-2.3; YK-2.4; YK-2.5; VK-2.6; YK-2.7; YK-2.8; YK-2.9; YK-2.10; IIK-5.1; IIK-
5.2; TIK-5.3; TIK-5.4; TIK-5.5; TIK-5.6; I1K-5.7; TIK-5.8; I1K-5.9; T1K-5.10
3nameo:
- TEOPETUYECKUE OCHOBBI ITPOIIECCOB M3MENTBUCHUS i CMEIIICHUS;
- KOHCTPYKIIMM WM TIPUHIIMIIBI JEUCTBUS OCHOBHBIX COBPEMEHHBIX MAIIUH IS WU3MEIbUCHUs |
CMEIICHHS] MaTePHAJIOB;
- METOJMKA pacdyeTa TEXHOJIOTHUEKOTo 000pyIOBaHHSI.
Ymems:
- MPOBOJIUTH MEXaHUYECKUE PACUETHI JIEMEHTOB MAIITMH JJIs1 U3MEIbUCHUS U CMEIIICHUST MaTEpUasIoB.
Bnaoemo:
- HaBbIKaMH aHaJIM3a MEXaHUYECKUX MPOIIECCOB XUMHUYECKUX ITPOU3BO/ICTB;
- TEXHOJIOTMYECKUMH pacuyeTaMu 000pYI0BaHNUS;
- pacdyeTaMy TUIIOBBIX J€TaJIel MallluH, MOJIb3YsCh CripaBouHOi uteparypoid u 'OCT.

3 Kparkoe coaepxxanue JUCHMIIIHHBI
BBeaenue
Ponb npeamera «MexaHnUYeCKHE TPOIIECCH M annapaThl XUMUYECKON TEXHOJIOTHI» B (POPMUPOBAHUHT
WH)KEHEepa XMMHUKa-TeXHOJIoTa. «MeXaHHUeCKHe MPOIECChl U anmnapaTbl XUMUUYECKOU TEXHOJIOTHI
—OCHOBa JJIsl MPOCKTUPOBAHHUS HOBBIX M COBEPIICHCTBOBAHHS JCHCTBYIONIUX TEXHOJOTHYECKHUX
YCTaHOBOK XMMHUYECKUX MPEITPHUATHH.
Pasznen 1. U3MesibueHne TBePABIX BellleCTB
dusnKo-MeXaHUYECKHe CBOMCTBAa MaTepuayioB. CrocoObl WM3MeENbUCHUS. TE€OpHH H3MEIbUYCHUS.
Jpobunku, paspymiaroiiye MmaTepuanl ckaThueMm (IIEeKOBbIE, KOHYCHBbIE, BalKOBbIE). JpoOuiku
yIapHOTO JEHCTBUS (POTOPHBIE U MOJOTKOBBIE APOOMIIKH, MANbIEBble M3MENbYUTENN). MalluHbI
yIapHO-UCTUPAIOIIET0 JACUCTBUA (MENBHUIBI C BpamlaromuMcs OapabaHOM, BUOpPAIMOHHBIE
MeJbHUIB). M3MenpunuTenn pa3aaBluBaIONIEro U UCTUPAIOUIEro JeHCTBUS (OeTyHHbIE MEIbHUIIBL,
KaTKOBO-Tapeb4aThle U3MEIbUUTENH, OucepHble nu3menbuutenu). CrpyitHbie MenbHUlbl. O6macTb
MPUMEHEHHUS], TPUHIINIT JeHCTBUSI, KIacCU(UKAILINSL.
Pa3ngen 2. CMmenienue.
IIpoueccer cmemenus. Kmaccudukanus cmecuteneid. CMeleHHe BBICOKOBSI3KHX IOJIUMEPOB
(uepBsiUHBIC MAaIIMHBI, BaJKOBbIE MalIUHBI). CMecuTeNnu Mepuoaudeckoro aeicTBusa. KuneTnka
nporeccoB cMmenienus. CMenieHne ceimydnx marepuanoB. bapabannbie cMecutenu. YepBsdyHO-
jJonacTHele cMmecutend. JIeHTouHble cMecutenu. beryHkoBble cMmecuTend. LIMpKynasiuoHHbIE
CMECHUTENIM C TICEBJIOOXKMKEHHEM CBIITy4ero MaTepuana OBICTPOBPALIAIOLUIUMCS  POTOPOM.
Ycpenuutenu. CMecuTeNN HEMPEPhIBHOTO AecTBUs. |'paBUTaliMOHHBIE CMecUTeNr. BubpanuoHHbie
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CMCCUTCIIN. HpSIMOTO‘-IHBIG CMCCUTCIIN.

4 O0bemM yueOHOM M CUMILINHBI

O0beM THCHUILINHBI
Bua yueOHoi#i paGoThl Axax, | Actp.
3E
4. 4.
OO0mas TPyA0eMKOCTh JTUCIHIJIHHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32 27
Jlexmun 0,445 16 13,5
Jlabopatopusie padotsl (JIP) 0,445 16 13,5
CamocrosiTesibHas padoTa 2,11 76 57
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15
2,11
CamocTosiTeTbHOE H3YUEHHE Pa3/IeioB JUCIUTUINHBI 75,8 | 56,85
Bua koHTpOJIs: 3a4er

5.3 IucuuIJIMHBI 110 BLIOOPY

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUNIMHBI
«ConuoJsaorusa»

1. Heap aucuunanHbl: GOPMHPOBAHUE Y CTYICHTA I[ETOCTHOTO MPEACTABICHUS O COCTOSTHUN U
OCHOBHBIX HANpPaBJICHUIX Pa3BUTHS COBPEMEHHOTO O0IIIECTBA.

2. I3y4enne AMCUHUILUIMHBI HANPaBJIeHO HAa (POPMHPOBAHHE M Pa3BHUTHE CJeIyIOLIHUX
KOMIIeTeHIHIi:

VK-3.1, VK-3.2, VK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, VK-3.8, YK-5.8, TIK-3.4.

3namo:

— IPUHLUIBI PA3BUTUS COBPEMEHHOI'O O0IECTBA;

— couManbHble PYHKINU U MapaMeTpbl PyHKIIMOHUPOBAHUS COLMAIBHBIX MHCTUTYTOB U
IIPOLIECCOB ;

— OCHOBBI METO/I0B COLIMOJIOTMYECKUX UCCIIE0OBAHUM;

— OCHOBHBIE€ HaIIPABJICHHSI COLIMOJOTHUECKOTO aHaJIN3a OOIECTBEHHbBIX OTHOLIEHUI

Ymemy:

— ONpeAeNATh CeuU(pUKy COLMAIbHOTO B3aUMOJEHCTBUS;

— KPUTUYECKH OLIEHUBATh JIOCTOMHCTBA M HEAOCTATKU PA3JIMYHBIX IMOJX0JI0B K H3YUCHHIO
COLIUYMa;

— ONpeAeNATh cuelu(UKy COLMAIbHOIO B3aUMOICHCTBUS;

— aHAIU3UPOBATh COCTOSIHUE COLUANIBHBIX HHCTUTYTOB U IIPOLIECCOB;

Braoemy:

— NOHATUHHBIM aNnapaToM COLMOJIOTUHY;

— OCHOBHBIMH METOJIaMH cOOpa M aHajM3a COLMOJIOTHYECKON MH(popMauuy;

— OCHOBHBIMH HaBbIKaMH aHAJIM3a COLUAJIBHBIX HHCTUTYTOB M MPOIIECCOB B
oOriecTBe.

3.Kpartkoe coaep:kanue JMCIHHIIIMHbI:

Paznea |. IlonsiTne 1 MCTOPHSA COLMOIOTHH

Conuonoruss Kak Hayka M ydeOHas IUCUMIUIMHA. VICTOpHsS pPa3BUTUS COLMOJIOTHMYECKOM
MbIcTH. COIMOIOTHYECKHE UCCIIeI0BaHMUS.

Pazgen Il. O6mecTBo
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OO1mecTBO Kak IEJIOCTHAs COLMOKYIbTYpHas cucrema. ColuaibHas CTPYKTypa OOLIecTBa.
JINYHOCTH — OCHOBHOMH 3JIEMEHT 00IIEeCTBa.

Paznea |11. CoumanbHble HHCTUTYTHI

Conmonoruss cempu. Couuonoruss KyabTypbl. COLHOJIOTHS MOJUTUKU. DKOJOrHYECKas
COLIMOJIOTHSL.

4 O0beM yueOHOH TN CUNILUTUHBI:

O0beM TUCUMILTUHBI
Bua yueOHo# paGoThl - Axan. | Acip.
4. 4.
OO0masi Tpy10€eMKOCTb IV CIIUTIJIMHbI 2 72 54
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHSI: 0.9 32 24
B TOM 4mcJje B (popMe NPaKTHYECKO# MOAT0TOBKH 0.45 16 12
Jlexun 0.45 16 12
CamocrosiTesibHas padoTa 11 40 30
KoHTakTHas caMoCTOsITeNIbHAS paboTa 11 0,4 0,3
Pedepar ’ 39,6 29,7
Buja uTOroBOro KOHTpOJIs: 3auer ¢ OLEeHKOM

AHHOTaIUA padoyeil MPOrpaMMbl TUCHUIIMHBI
«Kondumkronorus»

1. Heap aucuumauHbl: cHOPMHUPOBATH Y CTYJAEHTOB TMPEACTABJICHHUS O COIUAIHLHOM
KOH(IMKTE KaK OJHOU 13 (POPM COIMATHLHOTO B3aMMOICUCTBH S, KaK O CIIOCOOE PEIICHHS COITUATBHBIX
MPOTUBOPEYUN U yrpaBiIeHUSI KOHQIUKTHBIMU CUTYyallUSIMU U KOH(IUKTaMU.

2. 3yyeHue OMCHUIJIMHBI HANPABJIEHO Ha (POPMHUPOBAHHE M Pa3BUTHE CJIEAYIOIIHX
kommnerenuuii: YK-3.1, YK-3.2, YK-3.3, YK-3.4, VK-3.5, YK-3.6, YK-3.7, YK-3.8, YK-5.8, [IK-3.4
3namo:

- 0COOEHHOCTH TMpeaMeTra KOH(IMKTOJIOTMH;, OCHOBHBIE KIACCMYECKHE KM COBpPEMEHHbIE
COLIMOJIOTHYECKHE TEOPUM M WIKOJBI B OOJACTH COLMOJOTHU KOH(DIMKTA; 3aKOHOMEPHOCTH
COLIMANIHO-3KOHOMHMYECKUX U MOJUTUYECKUX MTPOLIECCOB, BIUSIOUINX HA BOSHUKHOBEHUE U Pa3BUTHE
KOH(JIUKTHBIX OTHOLLICHUH.

Ymems:

- mpuoOperaTh 3HAHMS B MPEAMETHON 00JaCTH KOH(MIMKTOJIOTMHU; padoTaTh B KOMAaHIE,
TOJIEPAHTHO BOCIIPUHUMATh COIIMANIbHBIE, STHUYECKHE, KOH(ecCHOHANIbHBIE U KYJIbTYPHBIC pa3IUiHUs;
aHAJIM3UPOBAThH COLUANBHYIO CTPYKTYPY KOH(MDIMKTA C IIEJIbIO €r0 pa3peleHus;

Braoemy:

- MeToJaMH aHajn3a KOH(IMKTHBIX MPOTUBOPEUYNIl M KOH(IUKTOB B PA3NIUYHBIX 00OIACTSIX
OOIIECTBEHHON >KM3HU M pellaTh MX C TOMOIIBIO COBPEMEHHBIX HCCIEI0BATEIHCKUX METOJIOB;
CIOCOOHOCTBIO HAXOIUTh OPraHU3AI[MOHHO-YIPABIEHYECKHE PELICHUS B KOH(PIUKTHBIX CUTYalIUsX;
BIIAIETh MPAKTUYECKUMU HaBbIKAMU aHATIN3a U pa3pelieHrs KOHQIUKTHBIX CUTYallHIl ¥ KOH(INUKTOB.

3.Kpartkoe conep:kanue IUCHUIINHBI:
Paznen 1.
[Tonsitue u uctopus KoHGIUKTONOrNKH. OOIIast TeEOpHUs KOHGIIUKTA.
Pa3znen 2.
BHYTpUINYHOCTHBIE M MEXIMYHOCTHBIE KOHQIUKTHI. BHYTpUTrpYyNIIOBBIE U MEXIPYIIIOBBIE
KOH(QJIUKTBI.
Paznen 3.
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Kondpmukrer B  opranmzanuu. CoIHMagbHO-TPYJIOBBIE U COIUAIBHO-IKOHOMHYECKHUE
KOH(QJIUKTBI.

4. O0beM yueOHOM TUCHMILINHBI:

O0beM TUCUMILTUHBI
Bua yueOHo# paGoThl - Axan. | Acip.
4. 4.
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHSI: 0.9 32 24
B TOM 4HcJje B (popMe MPAKTHYECKO# MOAT0TOBKH 0.45 16 12
Jlexun 0.45 16 12
CamocrosiTesibHas padoTa 11 40 30
KoHTakTHas caMoCTOsITeNIbHAS paboTa 11 0,4 0,3
Pedepar ’ 39,6 29,7
Buja HTOroBOro KOHTPOJIsi: 3auer c oneHKOM

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«ConHaJIBbHO-TICHX0JI0THYeCKHE OCHOBBI PA3BUTHA JTUYHOCTH»

1. Hean aucuuniuHbl — OpMUPOBAHUE COIMMAIBHO OTBETCTBEHHOW JIMIHOCTH, CIOCOOHOM K
CaMOOpraHu3alyy U Pa3BUTHIO, YMEIOIIEH BBICTPauBATh U PEATM30BBIBATH CBOKO )KU3HEHHYIO
CTPATETHI0, CIIOCOOHOM YIPaBIATh CBOUM BPEMEHEM B HOBBIX COIUATIBHBIX PEATHSIX, B YCIOBHIX
HEMpPEephIBHOIO 00pa30BaHus, YMEIOIIEH OCYIIECTBIATh COI[MAIbHOE B3aUMOJICHCTBUE U
peann30BBIBATH CBOKO POJIb B KOMAH/E.

2. B pe3yabTate H3y4yeHHUs JUCHMILIMHBI 00Yy4aIOUIUIICS T0JKEH

O6naaath ciaenyrOMUMH KOMIIETEHIUAMU U UHANKATOPAMH UX TOCTHKEHUS:

YK-6 - VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-6.6, VK-6.7,

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3namo:

. CYIIHOCTh MpOoOJIeM OpraHu3alMi U CAaMOOPTaHU3AIMK JIMYHOCTH, €€ MOBEICHUS B
IPYIIIE B YCIOBUAX COBPEMEHHOIO OOILIECTBA U HEMPEPHIBHOIO 00pa30BaHuUs;

. METO/bl CaMOOpPraHU3alM U Pa3BUTHs JIMYHOCTH, BBICTPAUBAHUSA U peald3aluu
TPAeKTOPUU CaMOPA3BUTHUS, BBIPAOOTKH ILIeNIENONaraHusi 1 MOTUBAIIMOHHBIX YCTAaHOBOK, Pa3BUTHS
KOMMYHHKATHUBHBIX CIIOCOOHOCTEH U MOBEICHUS B TPYIIIIE;

. OoOLIyI0 KOHLEMIMI0O TEXHOJOTUHA OpraHu3allMil BPEMEHH ¢  TOBBIIICHUS
3¢ GEKTUBHOCTH €0 HCIOIb30BaHUS;

. METOJAUKH U3YyYEHHS COIMAbHO-TICUXOJOTUYECKHUX SBIICHUH B cepe yrpaBieHUs U
CaMOYIpaBJICHUS JIMYHOCTH, TPYIIIbI, OPraHU3aLIUH.

Ymemy:

. TUIAHUPOBATh U PEIIaTh 337a4d JTMYHOCTHOTO U MPO(ECCHOHAIBHOTO Pa3BUTHS;

. AQHAJIM3UPOBAaTh CBOM BO3MOXHOCTH W OTPAaHMYEHUS, MCIOJIb30BaTh METOJIbI
CaMOJMarHOCTUKH, CAMOIIO3HAHMSI, CAMOPETYIISIIIUN U CAMOBOCITUTAHUS;

. yCTaHABIUBATh C KOJUIEraMu (O JHOTPYIITHUKAMHU ) OTHOIICHHUS, XapaKTePU3YIOLTHECS
3¢ dEeKTUBHBIM YPOBHEM OOIIIECHUS;

. TBOPYECKU MPHUMEHSATh B PEUICHUU NMPAKTUYECKUX 3a7a4 UHCTPYMEHTBI TEXHOJIOTUI
OpraHU3aIii BPEMEHU U MOBBINIEHUs 3PPEKTUBHOCTH €T0 UCIOJIb30BaHUS.

205



Braoems:

— COIMAJBHBIMH U TICUXOJOTMYECKMMH TEXHOJIOTHSAMHU CAaMOOPTaHU3allMd M Pa3BUTHS
JMYHOCTH, BRICTPAUBAHUA U pealIN3allii TPAEKTOPUN CAaMOPA3BUTHS;

— MHCTPYMEHTAaMHU ONTHMH3ALUM HCIOJIb30BaHUS BPEMEHH, HABBIKAMU IUIAHUPOBAHHS
JUYHOTO ¥ Y4eOHOTO BPEeMEHHU, HAaBBIKAMH CaMOOOpPa30BaHNUS;

— TEOPETHYECKMMH M MPAKTUYECKUMU HAaBBIKAMH MPEIYNPEXKACHUS W pa3perieHHs
BHYTPHWJIMYHOCTHBIX U TPYIIIOBBIX KOH(MIMKTOB;

— crmocobaMu MOTHBALIMM WICHOB KOJUIEKTHBAa K JMYHOCTHOMY M MPO(ECCHOHATBLHOMY
Pa3BUTHIO;

— CTMOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIICHHIO B KOMaH e, pe(IEKCHU CBOETO MOBEICHHS
U JINJICPCKUMH KauyeCTBAMHU.

3. KpaTkoe cogep:xanue Iy CUHMIUHBI

Pa3zoen 1. Obwecmeso. nHogvle ycio6us u paxmopul pazeumus IUYHOCMU

1. CoBpemeHHoe 00I1ECTBO B YCIOBHSX rio0anu3aiuy U nH(GOpMaTu3aluu.

2. ConpaabHBIE TIPOIIECCHI

3. MHCTHTYTHI CONMaNU3anyy JIMIHOCTH

4. Nuctutyt 0b6pa3zoBaHus

5. CounanbpHas 3HaYUMOCTh MPOPECCHH.

6. «Most mpodeccusi B COBpeMEHHOM POCCHUIICKOM OOIIECTBEY

Pasoen 2. Jluunocms. Coyuanvhvle u ncuxoio2udeckue mexHoar02uu camoopeanuzayuy u
camopazeumusi

1. ITcuxosorust TMIHOCTH

2. CtpaTeruu pa3BUTHUS U CAMOPA3BUTHS JINYHOCTH

3. Camoopranu3zanus 1 camopeanu3anus JMYHOCTH

4. JINYHOCTH B CHCTEME HEMPEPHIBHOTO 00pa30BaHUs

5. lenenonaranue B JUYHOCTHOM U NPOQEeCcCHOHATBHOM pa3BUTHH. [IpakThKyMm
«ITocTpoenue Kapbepb».

Paszoen 3. I'pynna. Coyuanvusie u ncuxonocuyecKkue mextHonrocuu 2pynnogoco noeeoeHus u
Juoepcmeda

1. Komnektus u ero ¢popmupoBanue. [Ipaktukym «llcuxonorus oOmeHus»

2. Crunu pykoBojacTBa u nuaepersa. [lpaktukym «Komangoobpazosanue. JluaepctBo»

3. [IpakTukym «YnpapiieHue KOHQOIUKTHBIMUA CUTYaIUsIMU B KOJJICKTUBE

4. TlpaktukyM «MOTHBBI TUYHOCTHOT'O POCTa»

5. CounanbHO-TICUXOJIOTHYecKoe oOecreueHne yrpaBieHHusl KOJUIeKTUBOM. IIpakTtukym
«HckyccTBO ynpaBiaTh OO0

4 O0beM y4eOHOM 1M CUNIINHbBI

. O0beM THCHUILINHBI
Bua yueOoHo# padoThl
3E Axkan. 4. | Actp.u.
O01mas TPyA0eMKOCTb M CIHIIJIMHBI 2 72 54
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[Tpaktnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHas paboTa 1,11 40 30
KoHTakTHas camocrosiTenbHas paboTa 0,2 0,15
1,11
CaMOoCTOSATENbHOE U3YUEHUE PA3IEI0B AUCITUTIIMHBI 39,8 29,85
Buja KoHTpOJIA: 3auer
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AHHOTAI U padoyeil MPorpaMMsbl AU CHUILJIMHBI
«/HKkeHepHAasI ICUXOJIOTUSD)

1. Heab AWMCUHMIUIMHBI — TPUOOpETEHUE CTYJAEHTAMHM 3HAHUH B OOJACTH MCHUXOJIOTHH
OpraHu3alliy AESITEJIbHOCTHU JIIOJIeH B cUCTEME '"YesoBeK-MallnHa'", 4yeloBeK-IIpodeccuoHanbHas
IeSITeTbHOCTD, Pa3BUTHE MPO(PECCHOHAIBHO BaXKHBIX Ka4eCTB OyAYIIEro CIeIUaInCTa.

2. B pe3yabTarte u3y4yeHus JHCHMIIIHHBI 00yYaIOLIUIiCS 10JIKEH:

O0aagaTh cjeAylOIMMH KOMIETeHIMAMU U HHAUKATOPAMH UX 10CTHKEHH:

YK-3 - VYK-3.1, YK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-3.8;

YK-6 - VK-6.1, YK-6.2, YK-6.3, VK-6.4, YK-6.5, VK-6.6;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3uame:

— OCHOBHBIE TICHUXOJIOTHYECKHE TMOHATUS (NICHXHKA, CO3HAHWE, WHAWBHI, JIMYHOCTD,
WH/IMBUYyIbHOCTb, TICHXHUECKHE MPOIIECCHI, CBOMCTBA, COCTOSHHUS H TIP.);

— METOJBl  TCUXOJIOTUYECKUX UCCIIEIOBAaHUN (oOBeKTUBHBIE, oIMcaTebHbIE,
TICUXOJIOTUYECKOUN TIOMOIIIH);

— mpodeccHOHATBFHO BaXKHBIE Ka4eCcTBa 3HAYNMBIE ISl OyIyIeH CrelnaabHOCTH,

— TICHXOJIOTHYECKYIO CYITHOCTh OOIIEHMS;

— KOHCTPYKTHBHBIE CIIOCOOBI pa3pelieHus] KOH(QIMKTHBIX CHTYaIUH;

— TICHXOJIOTHYECKHE OCOOCHHOCTH PA3BUTHS MAJIOW CONMAIBHON TPYNIIBI (KOJUIEKTHBA),

Ymemo:

— TIPOEKTHPOBATH H IMOJICPKUBATH IICUXOJIOTUIECKN Oe30TacHBIE YCIOBHUS JIEITETLHOCTH B
CJIO’KHBIX CHCTEMaXx 4eJIOBEK-MallllHa;

— paboTaTh B KOJUIEKTUBE, COTPYJHUYATh C KOJUIEraMH, pa3peiaTb KOH()IMKTHBIE CUTYallUH;

— aHANU3UpOBaTh CBOM BO3MOXHOCTH  HCIOJb30BATH METOABI  CAMOAMArHOCTHKH,
CaMOIIO3HAHUS U CAMOBOCIIMTAHUS;

Bnraoemy:

— HaBBIKAMHU IICUXOJIOMMYECKOTO CaMOaHalIN3a U CAMOPETyJIUPOBaHUs, HEO0X0AUMBIMU

— 1751 3¢ (HeKTUBHON 1 Oe30TacHOM MpodhecCHOHaTBHOM NeATeIbHOCTH;

— TEOPETUYECKMMH U MPAKTHUYECKUMHM HaBbIKAMM IUIAHUPOBAHUS MPO(EeCCHOHATBHON
JeATelbHOCTH, LieJIenoaraHus U pa3paboTKU ONTUMAJIBHBIX IPOrpaMM peanu3aliy LelH.

— HaBBIKAMU MEKJIMYHOCTHOI'O OOILEHUSI.

3 Kparkoe coaepxxanue JUCUMIIIHMHBI

Pazoen 1. Ilcuxonocus uenosexa u e2o npogeccuonanbHas 0esimeabHoCmb

OO11ast XapakTepHCTUKA I1CUXO0JIOTUU KaK HAyKH

1.5 OOmas xapakTeprCcTUKa ICUXOJIOTUHU KaK HAyKH. MeTo bl ICUXOJIOT MU

1.6 OOmiee NOHATHE O JTUYHOCTH

1.7 JIn4HOCTb U ee NCUXUYECKUE CBOMCTBA

1.8 Ilo3HaBaTenbHbIE IPOLECCHI TUYHOCTH

1.9 DOMmounoHaIbHO-BOJIEBbBIE MPOLECCHI IMYHOCTU

1.10 ITcuxonorus npogeccuoHanbHOMN AesTeIbHOCTH

Pazoen 2. Yenosek xax yuacmuuk mpy0ooeoeo npoyecca

2.3 OcHOBHBI€ 3Tanbl pa3BUTHs CyObEKTa Tpyia

2.4 TpynoBast MOTMBALIUS M YIOBJIETBOPEHHOCTh TPYIOM

2.5 llenenonaranue W IJIaHUPOBaHUE B MPO(GECCHOHATLHOMN AEATEILHOCTH

2.6 IlpodeccronanbHasi KOMMYHUKAIHS

2.7 Tlcuxonorusi KOH(IMKTA

2.8 Ilcuxonorusi COBMECTHOTO Tpy/a
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2.9 Tlcuxonorus ynpaBieHUs
2.10 Crpecc u ero npoduiakTuka

4 O0bemM yueOHOM M CUMILINHBI

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

O01mas Tpy10eMKOCTb M CIHHIIJIMHbI 2 72 %4
KonTakTHasi paboTa — ayANTOPHBIE 3aHITHSI: 0,88 32,0 24
Jlexun 0,44 16,0 12
[IpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHas padoTa 1,11 40 30
KoHTakTHas camocTosiTenbHas padboTa 0,2 0,15

1,11
CamocTosITeTbHOE U3YUEHHE Pa3/IeioB JUCIUTUINHBI 39,8 | 29,85
Bua konTpoJs: 3auer

AHHOTaIUA padoyeil MPOrpaMMbl TUCHUIIMHBI
«IIpo06JieMbl yCTOHYHUBOTO PA3BUTHS»

1 Heap aucuMmimHbl — cOPMHUPOBATH Y CTYJIEHTOB IEJIOCTHYIO KaPpTHHY MHUpPa Ha OCHOBE
KOHIICTIIINM yYCTOWYMBOTO PAa3BUTHSA, TO3HAKOMUTH CTYACHTOB C IEJISAMH yYCTOWYMBOTO Pa3BUTHS,
MOHATUSMH YCTOMYMBOCTH M HEYCTOWYMBOCTH JIMHAMHYECKHX CHCTEM B OKPYXKAIOIIEM MHPE;
pecypcax W pa3BUTUHU, AHTPOIIOTEHHOM BO3JCHCTBUU HAa OKPYXKAIOUIYIO Cpedy, YIpaBICHUU
KaueCTBOM OKPYXKAIOIIECH Cpeabl.

2 B pe3yJbTaTe U3yYeHHUs JUCHUILUIHHBI 00yYAI0MIUICS T0JIKeH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHIAUKATOPAMU UX JTOCTHKEHUS:

VK-8.1; VK-8.2; VK-8.10; IIK-3.4

3namo:

— OCHOBHBIE OTIPE/ICNICHUS U MPUHIUIIBI KOHIENIIMH YCTOHYUBOTO PA3BUTHUS;

— OCHOBHBIE XapaKTEPUCTUKU OMOTHYECKUX, a0MOTHYECKHX M AHTPONOTEHHBIX (aKTOPOB,
OKa3bIBAIONINX BIUSHUE HA )KUBbIE OPraHU3Mbl, BKIIIOYAsl YEIOBEKa;

— OCHOBHBIE CYIIECTBYIOIINE MPOOJIEMbl, BOSHUKAIOIINE MPU B3aUMOJCHCTBHUU 3KOHOMUKH,
oOliecTBa U OKpYKarollen Cpeibl;

— COBPEMEHHBIE CUCTEMbI HHAECKCOB U UHIUKATOPOB YCTOMYMBOTO Pa3BUTHS, UX OCOOEHHOCTH
U HEJIOCTaTKU;

Ymemy:

— JlenaTh CHUCTEMHBIH aHalu3 CYIIECTBYIOUIUX 3KOJOTO-COLMAIBHBIX, COLMAIbHO-
SKOHOMMUYECKUX U IKOJIOr0-3KOHOMUYECKUX MPOoOIeM;

— HAXOJWTh HauOoJliee pallMOHANBHBIN BapHaHT PELICHUS MOCTABJICHHBIX 33/1a4 C Y4ETOM
KOH(IUKTa B TOTPEOHOCTSIX YEIOBEKA U OIPaHUYCHUSX OKPYKAIOIIEH Cpebl;

Braoemo:

— HaBBIKaAMU TOJIb30BAHMSI COBPEMEHHOMN TUTEPATypOil B 0OJIACTH YCTOWYMBOTO Pa3BUTHS U
9KOJIOTHUH;

— YMEHUEM aHaJU3UPOBATh HOBBIE TEOPETUUECKUE U MPAKTUUECKHE MPOTPAMMBbI M TPOEKTHI,
HaIlpaBJICHHBIE HA JIOCTUKEHUE 1EJIe YCTOMYMBOrO pa3BUTHS;

— IpUeMaMU TPHUHSITUS PEIICHUN MO YPETyIUPOBAHUIO KOH(MIMKTHBIX CHUTYallMid B 00IacTH
YCTOMUYMBOTO Pa3BUTHUS U UCIIOJIb30BAHUS PECYPCOB.
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3 Kpartkoe copep:kanue JHCHUIITHHBI

Beseoenue

Henu, 3amaun u mpeaMeT Kypca. MecTo Kypca B CHUCTEME XHMHYECKOTO OOpa30BaHMSL
DKosornyeckoe 00pazoBaHue U 00pa30BaHUE sl YCTOMYMBOTO Pa3BUTHSL.

Pazoen 1. Ocnoenvie nonamusn Kypca. Odugecmeo u okpyicaouias cpeoa

Poct u pasButHe. YCTOWUMBOCTh U HEYCTOMYMBOCTh AMHAMUYECKUX cucTeM. buocdepa kak
JMHaMHuuYeckas cuctema. YenoBek: Omosiornyeckuil Bua M nuBuian3anus. CUCTEMbI MOJIEPKAHUS
KU3HU U CHUCTEMBbl TMOJJEp)KaHus UuBUIM3anuu. HaceneHwe, NpOU3BOACTBO, COCTOSIHHUE
okpyxaromei cpenpl. [lorstue ycroitunBoro pa3sutus. Pumckuii kiy0 u riobanpHas mpooiieMaTHka.
Heo6xoaumocTts B ycToiunBoM pa3BuTHH. CoaepikaHue M ABOJIOIHS IpeACTaBIeHUi obmiecTBa 00
YCTOMYHMBOM pPa3BUTHUMU.

Pazoen 2. bBuocgepa, ee 3I6onwouyus u ycmouuugocmo. IKocucmemvl 3emau u
ycmouuugocms

OcHoBHble cBenieHus o 1uiaHere 3emis. CtpoeHue u coctaB atMochepbl. MUpPOBOH OKeaH.
Jlutocepa. buotnueckas u abuoTrdeckas coCTaBisolIne Onochepbl: OCHOBHbBIE XapaKTEPUCTUKHU.
[ToToku sHepruu B cucreMe CouHile-3emis.

OcHoBHBIE TIOHATHA dKoJoruu. CUCTEMBI MOJCP)KaHUS KU3HU Ha 3emie: oOmui 0030p.
[Tonsitre sxocucremMbl. CTPYKTypa M COCTaBIIAIONIME SKOCHCTEM. BHIbI, MOMymsIMK, cOOOIIECTBa.
B3anmoperictBue BUI0B B 3KOcHcTeEMax. OCHOBHBIE TUITBI SKOCUCTEM.

[loTokn »sHepruM M BemecTBa B 3KocucTeMax. Tpoduueckue wnenu. Merabonusm u
AJIEMEHTHBIM COCTaB JKMBOM W HEKMBOW Marepuu. (OCHOBHBIE OHWOTCOXUMUYECKUE ITUKITBI
(kpyroBopoTsl BemiecTB). L{ukinynocTs mporieccoB B 6nochepe 1 ycTOHYUBOCTb.

W3menenuss B momynsinusix, cooOIIecTBax, JKOcHcTeMax. Peakuus XHUBBIX CHCTEM Ha
n3MeHeHusa okpyxatomei Cpenpl. Bo3aeiicTBue yenoBeka Ha DKOCHCTEMBI. 3aKOHBI U MPUHIIUIIBI
9KOJIOTHH.

buopazHooOpa3ue U yCcTOWYMBOCTH 3KOCHCTEM. BumoBoe pazHooOpazme - HEoOXoauMoe
YCIIOBHE YCTOMYHBOCTH OHOChHEpPHI.

Pazoen 3. Uenoseuecmeo kak uacmo oOuocgepwvl. Jlemozpaguueckue npoonemot
COBPEMEHHO20 MUpa.

OcoOeHHOCTH uenoBeKa Kak OMOJOruueckoro Buja. /lMHamuka 4eloBEYECKOW MOMYIISIIHH,
POXKJIaeMOCTh, CMEPTHOCTh, BO3pacTHas CTpykTypa. IIpoGieMbl coBpeMeHHOro »JTama pocTa
YHCIIEHHOCTH HaceseHus. [eorpaduueckoe pacnpeneneHue HaceneHusi. Cenbckoe M TOPOICKOE
HaceneHue. YpOanuzauus. Cperna oOuTaHusi 4eloBeKa M OKpyxkKaromas cpena. dopmupoBaHue
TEXHOTEHHOM CpeJIbl.

PerynupoBanue HapomonaceneHusi. CraOunu3zanusi UYWCICHHOCTH  HACEICHHUS  WIH
JETIONMYMSAIUS: OIICHKA MPpeIeIbHON YUCIEHHOCTH HaceleHus 3eMid. Peluruosneie, HpaBCTBEHHbBIE U
COLIMANIbHBIE MPOOJIEMBbl OTPAHUYCHHS] POXKAAEMOCTH U IIJIAHUPOBAHHUS CeMbU. PermoHanbHbIe
0COOCHHOCTH. MBbIIIEHUE, S3bIK, PoJib OOydeHus. HereneTmueckwili KaHal BHJIOBOW IMaMSITH.
[TonoxurenpHble W OTPHUIATENBHBIC MOCIEACTBHUS HATUYMS HET€HETUYECKOW mamsTu. ['eHaepHbie
pOOJIEMBI.

Pazoen 4. Pazeumue u pecypcul

Omnpenenenne pecypca. Krnaccudukamnus pecypcoB. HeBo3oOHOBHMBIE, B0O300HOBHUMBIE,
Heucuepraemble pecypcbl. MarepuanabHble, 3HEpPreTHUecKue U HWH(POPMALMOHHBIE PECYpCHI.
I'enetnueckue pecypcbl 6uocdepsl. CocTOsHME U MUPOBBIE 3allachl OCHOBHBIX BHUJIOB MPUPOIHBIX
pecypcos. ['eorpaduueckoe pacpeaeneHe 3arnacoB MPUPOIHBIX PECYPCOB.

Pa3BuTne nMBMIM3aLMM M PacxXxoJOBaHUE NMPUPOAHBIX pecypcoB. IIpHHIMIBI yCTOHYMBOTO
Pa3BUTHS B OTHOILLICHUU MIPUPOTHBIX pecypcoB. Poiib BO30OHOBUMBIX M HEUCUEPIIAEMBIX PECYPCOB B
yCTOMYUBOM OOIIECTBE.
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Pazoen 5. Aumponozennoe eo3zoeiicmeue na ouocgepy

AHTpPOIIOTEHHBIE BO3MYIIEHHMS] OMOr€OXMMHYECKMX LHMKIOB M JAErpajaius CUCTEM
nojyiepxanus xKu3Hu. [ 1obanbHble, peruoHaIbHbIEC U JJOKAIbHBIE MPOOJIEMBI OKPYKAIOLIEH Cpeibl.

3arpsizHeHne aTMochepbl (KUCIOTHBIE 0K, POTOXUMUYCCKUI CMOT U T.1.). 3arpsi3HEHHE
BHYTPEHHUX BOA © MHpPOBOTO OKeaHa. 3arps3HeHuE JUTOC(ephl; Jerpajanus 3eMedb,
OIYCTHIHUBAHUE.

Pazoen 6. Knumamuueckue nocieocmeus usmeHeHus cocmasa ammocgeput

I'moGanbHbId >HEpPreTHYECKHi OajaHc; MApHUKOBBIM A(PQEKT Kak NpUPOIHBIN (aKkTop
MOJUIEPKaHUsl YCIIOBHI CYIIECTBOBAHUS KUBOM MaTepuu. [lapHukoBsie raspl. ICTOYHUKN U CTOKH
JMOKCH/Ia YIIIepo/ia ¥ APYruX MNapHUKOBBIX ra30B. MI3MeHeHNe KOHLEHTPALUU JUOKCH A YTiiepoJa U
IPYruX NApHUKOBBIX Ta30B B aTMOC(Epe; MEXaHU3M II100aIbHOTO MOTETICHHS.

[TocnencTBus riao0anbHOTO NOTEIJICHUS: TOBBILIEHHE YPOBHS MUPOBOTO OKEaHa, 3aTOIJICHUE
NpUOPEXKHBIX 30H; TasHUE JIEAHUKOB M BEYHOW Mep3J0Thl; JedopMalus KIUMAaTHUECKUX H
CEJIbCKOXO3SUCTBEHBIX 30H M Teorpaduyeckoil CTPYKTyphl MPOU3BOJICTBA IPOJIOBOJIBCTBUS;
M3MEHEHHUsI PaCTUTEIILHOIO TOKPOBA, ONYCTHIHUBAHUE.

Pazoen 7. 3enenasn pesonwoyusn

3eneHass xUMHs. 3e€l€Has SHepreTuka. 3eineHas SKoHoMMKa. [loHATHe HU3KOyriepoaHoMn
(uuknnueckoi) skoHOMUKU. CIEHapuu HU3KOYriaepoAHoro pasutus juisi Poccun. Haumydmime
JOCTYNHbIE TeXHOJOTMH. OCHOBHBIE TNPUHIUIBI 3€IEHOTO MPOU3BOJICTBA. [ OCymapcTBEHHOE
peryaupoBaHue NPHUPOJAOIIONb30BaHuA Ha ocHoBe HJIT. Dkonormdeckuil ciex 4eroBEYECTBA.
3enensii opuc. KapOOHOBBIE MTOJUTOHBI.

Pazoen 8. Mupoeo33penue, smuxa u ycmouiuugoe pazeumue.

[lepexon ot oOmiectBa MoTpebiIeHUs] K ycToMunMBOMY oOmiecTBy. M3MeHeHHE CTPYKTYpbl
noTpeGHOCcTel 00IIecTBa U KPUTEPUEB KauecTBa KU3HU U YPOBHS pazBUTHA. Poib KyabTypHBIX U
PENUTHO3HBIX TPAAULIUNA B TPOOJIEME YyCTONYMBOIO Pa3BUTHA.

Nndopmanus, 3nanue, Hayka, TEXHOJOTHUU. YBEIMUYEHUE POJIM HHPOPMAIIMOHHBIX PECYPCOB
B 00m1eM OanaHce pecypconorpednenus. MUnpopmarmonHoe (MOCTUHIyCcTpruaabHOE) 001ecTBo. Pob
00pa3zoBaHus B yCTOWYMBOM OOIIECTBE.

4 O0beM yueOHOM IMCUMILINHBI

O0BeM TUCHUIIINHBI
Buna yueOHoii padoThI Axax. | Actp.
3E
q, q,

OO0u1ast TPy10€eMKOCTb IV CIIUTIJIMHbI 2 72 54
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 0,9 32 24
Jlekuun 0,45 16 12
[Ipaktuueckue 3ausatus (113) 0,45 16 12
CamocTosiTesibHasi padoTa 1,1 40 30
KoHTtakTHas camocTosTebHAs paboTa 0,2 0,15

1,1
CaMOCTOATEbHOE U3YUEHHUE Pa3JICIOB TUCIUTUINHBI 39,8 29,85
Bujx koHTpoJs: 3a4yeT

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«AHAJM3 TEXHOT€HHOT0 PUCKa»

1 He.]'lb AUCHUIIJIMHBI — (I)OpMI/IpOBaHI/IC KOMIIJICKCAa 3HaHHI>i, MO3BOJIOMIUX OLUCHUTD PUCKU
OT XO3SHCTBEHHOM JEATEIbHOCTH 4YeIOBEKa H COIMYTCTBYIOLIUX en (I)aKTopOB XUMHUYECKOTO H
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(U3MYECKOTO BO3JIECHCTBUS, a TaKKe MPEATOKUTh HOBBIC TPOIECCHI, MO3BOJSIIONIUX CHHU3UTH
TEXHOTEHHBIN PUCK U ymiepO OT Hero.

2 B pe3yJabTare u3y4yeHus JMCHUILIMHBI 00y4AIOIIMIACH T0JI2KeH::

Obnadamye CleAyOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

VK-8.1; YK-8.2; VK-8.10; IIK-3.4

3nams:

— BHJIBI (DaKTOPOB BPETHOTO BO3IACHUCTBUS;

— KJ1accu(UKaIUIO, HCTOYHUKU M OOBEKTHI PUCKOB;

— OCOOCHHOCTH PHCKOB XHMHYECKOTO M (pu3myeckoro (B TOM 4YHUCIE PATUALMOHHOTO)
BO3JICHICTBUS Ha YEJIOBEKA U OKPYKAIOILYIO CPELLY;

— OCHOBHBIE KOHIICTIIIUH YIIPABIICHUS PUCKAMH;

— KOJIMYECTBEHHBIE METO/IbI aHAIHM3a PHCKA.

Ymemy:

— onpenensats BJIK, ;. XUMUYECKUX COETMHEHUI;

— onpenensaTh XI1Kreop, XMMUUECKUX COEMHEHUN;

— pacCUYMTHIBATh aKTUBHOCTH PAJMOAKTHBHOTO IpETapara;

— pacCUYMTHIBATh WHAWBHIYAIBHBIH PICK Ha OCHOBE CTATUCTHUYECKHX JTAHHBIX.

Bnraoemy:

— METOJMKOM YKpYHMHEHHOW OLIEHKH 3KOJIOr0-3KOHOMHUYECKOro yiiepOa OT 3arpsi3HeHUus
OKpYXKAIOILIEH Cpeabl MPEANPUITHEM.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI

Pazoen 1. Toxcukonozusn u Xumu4ueckuii puck

HUctounuku cymiecTBOBaHUA KW3HM Ha 3emuie. KpyroBopoThl BEIIECTB B MPHUPOJE
(6MOTeOXUMHYECKHE ITHKIIBI).

®dakTopsl BpeIHOTO BO3AeUcTBUSA. Oc000€ MECTO XUMHYECKMX HayK B OMTMCAHWU BPETHOTO
BO3JICHCTBUS. YUEHUE O BPEIHOM JICMCTBUU BEIIECTB.

Toxcuxonorus. HanpaBnenus Toxcukosorun. Bpennoe BemectBo. IPdexTsl Bo3aCHCTBUS
BEIIECTB: KCEHOOMOTUKHU, 3aMEHsieMble BellecTBa. TOKCHYHOCTh M omacHocTh. Kiaccudukanus
Bpenubix BemecTB. LDsg, LCso. KpuBas «mo3a-apdexr». MexanuszMm AelcTBUS BPEIHBIX BEIISCTB.
®a3bl BO3/1EHCTBUS BPEIHBIX BEIIECTB.

Toxcuxomertpusi. IloporoBas u OecrioporoBas konuemniuu. ['omeocras. OOparHas CBS3b.
TonepaHTHOCTb.

IAK. TIAK .., TIAKy p., TAK,5., BAKps LK, TIAK, ., BITK, XIIK, BIL

DOMIUPUYECKHE MpaBWIa OLIEHKM TOKCHYHOCTH coeAuHEHUU. OCOOEHHOCTH IMOBTOPHOTO
BO3JICHCTBUSL BPEIHBIX BeUIECTB: aaantanus, kymymsanus. CencuOunuzaius. KomOuHupoBaHHOE
JeCTBHE BPEIHBIX BEIIECTB: CyMMallusl, CHHEPTH3M, aHTarOHU3M.

XUMUYECKUE OMACHOCTH. XHMHUYECKHE OMACHOCTH HOBBIX TexHoJorui. OnacHOCTH
HAHOTEXHOJOTUH. JIeHCTBUS O CHUKEHUIO XUMUYECKOTO PUCKA.

Pa3zoen 2. Honusupyroujee usiyuenue u paouayuoHHulili PUCK

Knaccudukanuss wusnyuenuit. Knaccudukamuss HOHM3MpYOIIUX U3TydeHuid. Hykmua.
W3otombl, n300apsl, M30TOHBL PagnoaktuBHOCTh. CTaOuibHBIE M PAJHOHYKIWIBL. VCTOUHUKH
paauoHykIu10B. PagnoakTuBHbIN pacnaa. Tumnsl paguoakTUBHOTO pacnaia. 3aKOH paJlOaKTUBHBIX
cMelleHud (mpaBuio paauoakTuBHbIX cMmemennit Coamu u @asiHca). PanunoakTHBHBIE PSIBL
[Iponukaromas cmocoOHOCTh HOHU3UPYIOIIUX U3ITYISHUH.

3akoH panuoakTuBHOro pacmana. IlocrosHHas pacnaga. Ilepmoa momypacnaga. Cpennee
BpeMsl )KU3HU. AKTUBHOCTb.
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Henenune suep. ‘lnepubie nenHsle peakuuu. SnepHelii B3pbIB. Kputuyeckas Macca.
[Topaxaromue (akTopsl saepHOrO B3pbiBa. SnepHbiit peaktop. [IpupoaHbIil snepHBId peakTop B
Oxuo. Atomuas snekTpoctanius. Dpdexr BaBunosa — YepeHkosa.

OddexTpr neiicTBUS MOHM3UPYIOMUX U3NydeHHi. [lormoménHas no3a. DKCIO3UITMOHHAS
n03a. OKBUBaJICHTHas J103a. DQQeKTuBHAs SKBUBaJeHTHas nao03a. KomnextuBHas 3¢ddexruBHas
SKBMBaJIEHTHAas 103a. [IpenenbHo nonmyctumas no3a.

Pazoen 3. Ananusz puckoe

VYcroitunBoe pasButMe U OezomacHocTh. OmnacHocTh. TakcOHOMHS — ONACHOCTEH.
Knaccudukarnuss puckoB. [lpupomnslii  puck. TeXHOTCHHBIH pUCK. PaauannoHHBIA PHCK.
Xumuyeckuil puck. OCHOBHbIE MPUHIMIIBI OLIEHKH PUCKA BO3JACHCTBUS XUMHUUYECKUX COEIUHEHUI.
XHAMHUYECKUI KAaHIIEPOT€HHBIA PUCK. XUMHUYECKUI HEKAHLIEPOT€HHBIN PUCK.

Knaccudukanus yposreit pucka. LleneBoit puck. KonnmdecTtBeHHbIE METOIBI aHAJIU3A PUCKA.
HepeBo coOwiThii. [IepeBo 0TKa30B.

NunuBunyaneaeiii  puck. KosuektuBHbil puck. CouuanbHblii puck. [loTeHImanbHBIM
TeppuTOopuaIbHbIi puck. PoHOBBIM puck. Konnenius abcomoTHON Oe3zomacHocTH. KoHuenius
npuemiieMoro pucka. Kpynuele TexHoreHHble kKatacTpodsl. OneHKa, aHaJIU3 U YIPABIEHUE PUCKOM.

4 O0bem yueOHOH TMCUUIIMHBI

O0BbeM THCHUILIMHEI
Buja yueOHo# padoThbl Axan. | Actp.
3E
q, q,

OO0u1ast TPy10€eMKOCTb IV CIIUTIJIMHbI 2 12 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,9 32 24
Jlexmn 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
CamocrosiTeJibHasi padoTa 1,1 40 30
KonTtakTHas caMmocTosiTenbHas pabota 0,2 0,15

1,1
CaMOCTOSATETbHOE N3YUYCHUE PA3ICIOB UCITUTLIMHBI 39,8 29,85
Buja koHTpoJs: 3a4yerT

5.4. lIpakTuku
AHHOTAIIUA NPOrPAMMBI IPAKTHKHU «Y4YeOHasi NPAKTHKA: O3HAKOMHTEIbLHAS MPAKTUKA»

1. Ilesan yyeOHolM npakTuku: O3HAKOMHTEIbHAsA NPAKTHKA — 03HAKOMJICHHUE CTYICHTOB C
METO/I0JIOTMYECKUMHU OCHOBAMH OpraHu3aIiii 00pa3zoBaTEIBHOTO MPpoLiecca Mo Mpo(uITio u3ydaeMoi
nporpamMmbl cneruanuteta Ha kKadeape XTOCA PXTY wum. J[.U. MenneneeBa, OCHOBHBIMH
HaIpaBJICHUSAMHU Hay4YHO-UCCIIEIOBATENbCKOM pPaboThl Kadenpsl B 00JacTU 3HEPrOHACHIIICHHBIX
MaTepuaioB M HU3ACIUN; C JAESITENIbHOCTbIO IPOU3BOJICTBEHHBIX, HAYYHO-UCCIIEIOBATEIbCKUX U
MPOEKTHBIX OPraHU3AlMHA M0 MPOQHIII0 U3ydaeMON MPOTPaMMBbl CIICHUATUTETA, & TAKXKE MMOITyuYeHUE
NEPBUYHBIX NPOPECCHOHATBHBIX YMEHMH M HaBBIKOB IIyTEM CaMOCTOSITEIBHOIO TBOPYECKOTO
BBIIIOJIHEHUS 3a7]a4, IOCTaBJICHHBIX IPOrPAMMOM MPAKTUKH.

OcHoBHOW 3amadyeld y4eOHOW NPAaKTUKU sBISETCS (OPMUPOBAHHE Y OOYUaIOLIMXCS
NEPBUYHOTO NPEACTaBICHUs 00 OCHOBHBIX 00JacTAX, OOBEKTaxX M BHJAX MNpPOodhecCHOHAILHOU
JESTEIBHOCTH, K KOTOPBIM TOTOBSITCSI BBITYCKHHMKHM, OCBOMBLIME IPOrpaMMy CIIELMAIUTETA IIO
BBIOpaHHOM crienuaIn3amnuu.
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Y4eOHbIC MPAKTUKH TIPOBOJIUTCS BO 2-OM U 6-OM ceMecTpax B (hopMe TEOPETUUECKUX 3aHATHI
U OKCKYPCHU.

2. B pe3yabTaTte Npoxo:kaeHUs1 Y4eOHON NPAKTHKHU 00y4AIOIIMIACS T0JIKeH:

Obnadamye CleAyOMUMH KOMIIETEHIIMSAMU ¥ UHIUKATOPAMHU UX JTOCTH)KECHUS:

YK-6 (YK-6.3, YK-6.4, YK-6.6); IIK-1 (I1K-1.1); IIK-2 (TIK-2.1, T1K-2.6, [1K-2.7); IIK-3
(TIK-3.4).

3uamo:

— TOPSIOK OpraHU3allfM, TUIAHUPOBAHMS, MPOBEACHHUS M oOecredeHus 00pa3oBaTEIbHOMN
JEATETBHOCTH M0 MPOIITI0 U3y4aeMOi IPOTrpaMMBbl CIICIIHAIUTETA;

— IOPSIOK  OpraHu3allfy, IUIAHUPOBAHMS, TIPOBEACHUS W  OOECIEYEeHUs Hay4HO-
WCCIIEIOBATENILCKUX PA0OT C MCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA.

Ymemn:

— OCYIIECTBIISATh TMOUCK, OOpabOTKY M aHalu3 Hay4yHO-TEXHHYECKOM HHQOpMaIUH IO
MPOQUITI0 TPONHICHHON MPAKTUKH.

Braoemy:

— CTIOCOOHOCTBI0O W TOTOBHOCTBIO K TPO(ECCHOHATBHON MEATENBHOCTH 10 MPOQHITIO
M3y4aeMOl POTrpaMMBbI CIICIHATATETA,

— METOJOJIOTUIECKUMH  MOJXOJAaMH K OpraHW3aldd  HayYHO-WCCIIEAOBATEILCKOW |
00pa3oBaTebHON JIEATEITHHOCTH.

3. KpaTkoe conepxxaHue y4eOHOM NMPaKTHKH

Paznen 1. O3HakoMieHME C HCTOpPHENW IPOM3BOJACTBA JHEPrOHACBHIIIEHHBIX MAaTEpUAJIOB
(OHM) u uznenuii Ha ©X OCHOBE, OCHOBHBIMHU 00JIACTSMU UX TIPUMCHEHHUSI.

[Tocenienne TeMaTUYECKUX SKCIO3UIIMI MY3€€B U BBICTABOK.

Pa3nen 2. O3HakoOMJIEHHE C TEPCIIEKTUBHBIMUA HAYYHBIMU pa3paboTKaMu B 00JIaCTH CO3AaHUS
U TPUMEHEHUS! SHEProHaChIIIEHHbIX MaTepuanoB U uzzaenuil. [locenienne HaydHbIX JabopaTopHii
Kadeapbl ¥ 3HAKOMCTBO C OpraHu3aiuei paboThl B HCCIIEI0BATEIHCKOM JIA00PATOPHH.

Pa3nen 3. Ilocemenne neiCTBYIONIUX MPEATPUATHH TT0 pa3paboTke U nmpou3BoacTBY DHM u
W3JIeNI Ha UX OCHOBE.

O3HakOMJIEHHE C OCHOBHBIMHM TEXHOJOTMYECKHMMH CTAIUsIMU U CIIOCOOaMH IPOU3BOJICTBA
OHM, cBoiicTBaMu U3JENHMI U 00IACTSIMU UX TPUMEHEHUS.

Pa3nen 4. [loaroroBka oTueTa 0 MPOXOKACHUHN YI€OHOU MPAKTUKH.

TpeGoBanusi, npeabsABIseMble K HAMCAHUIO U MPEACTABICHUIO OTUYETA.

KonkperHoe conepkanue y4eOHOI MPaKTUKHU OMPEHENseTCs C Y4eTOM BO3MOXKHOCTEH U
MHTEPECOB Kadeapbl, OpPraHu3yIoIIel PaKTUKY, U IPUHUMAIOIIEH OpraHU3aIiH.

4. O0beM yueOHOM MPaKTUKU

Bcero 2 cemecTp 6 cemectp
Bun yueOHOM paboOThI
YHCOHORD 3E |Axax . | 3E |Axanu. | 3E | ANV
OO01ast TPYA0EMKOCTh AUCHHUTIIHNHBI 6 216 3 108 3 108
KonTakTHast paboTa — ayAuTOpHBIEC ) ) ) i i i
3aHATHA:
CamocTosiTesibHasi padoTa 6,0 216 3,0 108 3,0 108

8 MoM yucie 6 popme NPpaKkmuyecKkou 598 | 2156 299 1078 | 299 | 1078

n0020MoOGKU
KoHTakTHas camocTosiTenbHas paboTa 0,4 0,2 0,2
NunuBuayansHOe 3aqaHme 6 36 3 18 3 18
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CaMOCTOSITEIIbHOE OCBOCHHE 3HAHUM,
YMEHHIA U HaBBIKOB 10 TIPOTpaMMe 179,6 89,8 89,8
y4eOHO PaKTHKH
Buj KoHTpOJIA: 3auer 3auer
Bcero 2 cemecTp 6 cemecTp
Bun yaebHO# paboThI

YAEOHORP 3E |Acrp.u. | 3E |Acrp.u. | 3E | AT
OO0mast TpyI0eMKOCTh TUCITUTIIHHBI 6 162 3 81 3 81
KonTakTHasi paboTa — ayAuTOPHBIE i i i i i i
3aHATHSA:
CamocrosiTeJibHasi padoTa 6,0 162 3,0 81 3,0 81

8 MoM Hucie 8 hopme NPAKMu4eckoll 5,98 1617 2.99 80,85 299 | 80.85
n0020MmMoeKuU

KonrtakTHas camocTosiTennbHast paboTa 0,3 0,15 0,15
WupuBuayansHO€E 3a1aHKHE 27 13,5 13,5
CaMOCTOSITeIbHOE OCBOCHHE 3HAHUH, 6 3 3

YMEHHI ¥ HaBBIKOB TI0 TTPOTpaMMe 134,7 67,35 67,35
y4eOHOM MpaKTUKU

Bujx KoHTpOJISA: 3auer 3auer

AHHOTaL U IPOrPaMMBbI IPAKTHKH
«IIpousBoacTBeHHAas] MPAKTUKA: TeXHOJIOrHYecKas NMPAKTUKA»

1. Ilesnb NMPOM3BOACTBEHHOM NPAKTHKH: TEXHOJOTHYECKAasl NMPAKTHUKA — TOJy4YCHUE
npodeccHoHAbHBIX YMEHUN U OMBITa MPOPECCUOHABHOM AeATEeIbHOCTH ITyTEM CaMOCTOATEIBHOTO
TBOPYECKOTO BBINIOJIHEHUS 3a/ad, IOCTABJICHHBIX IPOrpaMMOM NPAKTUKH, O3HAKOMIJICHUS C
COBPEMEHHBIMH TEXHOJIOTHSIMUA TIOJIYYeHHsI OCHOBHBIX SHEproHachimeHHbIX coenuHenuir (OHC),
ONBITHBIMU IIPOU3BOICTBaMU NepcreKTUBHBIX DHC B yCIIOBHSX IEUCTBYIOIIETO IPOU3BOICTBEHHOTO
MPEANPUITHS U OTPACIEBOTO HAYYHO MCCIIEIOBATEIBCKOIO HHCTUTYTA.

OcHOBHOM 3a/1aueii MPOU3BOICTBEHHOU MPAKTUKHU SIBISIETCA MPHOOPETEHUE OTbITA Y4acTUs B
pealIbHBIX MPOU3BOJACTBEHHBIX Mpolleccax, MpHUoOpeTeHrne HeoOXOAUMOro KOMILJIEKCA HABBIKOB U
3HaHWUN, HEOOXOTUMBIX JJISl PElIeHUs KOHKPETHBIX TEXHOJOTUYECKHX 3aaad, cOop HH(OpMAIHH,
HE0OXO0IMMOM JIsl BBIIOJIHEHUS KyPCOBOTO IPOEKTa M0 pa3paboTKe KOHKPETHOW TEXHOJIOTUYECKOM
ctaguu npousBojacTea JHC.

KonkpeTHoe coaepxkaHue NpPOU3BOJACTBEHHOW IMPAKTUKHU OINPEAENIeTCs] WHIAWBHUAYAIbHBIM
3a/IaHUEM CTYACHTA C Y4ETOM HMHTEPECOB M BO3MOKHOCTEH OpPraHU3alui, T/I€ OHA BBIIIOJIHSIETCS.
NunuBuayanbHOe 3aqaHue pa3padbaTbIBaeTCs M0 NpoGUIII0 CIeIUATUTETA.

[IpousBoactBenHas mnpaktuka npoBojautcs Ha DKII «3aBoa umenu .M. CsepajioBa» u
OI'VIT «'ocHUUN «Kpucranm» (r. I3epxunck, Huxeropoackoit 0611.).

YueOHas paboTa Ha MPOU3BOJCTBEHHOW MpakTUKe OazupyeTcs HAa 3HAHUAX, MOTYyYEHHBIX
ctygieHtamu B Kypcax «lIpoektupoBanme u  000pyJOBaHHE 3aBOJIOB  MPOU3BOJCTBA
SHEPrOHACHIIICHHBIX MaTepHallioB U u3Aenuil» u «OCHOBBI TEXHOJOTMYECKOH O€30MacHOCTH
MIPOU3BO/ICTBA SHEPTOHACKIIICHHBIX MAaTEPUATIOBY.

2. B pe3yabTaTte NpOX0KIeHHUS T€XHOJIOTHYECKON NPAKTUKH 00y4YaIOIIMICS T0JIKEeH:

Obnadoams clenyOIUMUA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JTOCTHKECHUS:
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MK-4 (TIK-4.1, [1K-4.2, T1K-4.3, [1K-4.4, T1K-4.8, [1K-4.12); IIK-5 (TIK-5.1, T1K-5.3); IK-6
(TIK-6.2); IICK-1.3 (TICK-1.3.1, [ICK-1.3.4, TICK-1.3.12, [ICK-1.3.13).

3uams:

— YCTpOMCTBO  MPOW3BOJACTBEHHBIX JIMHHMA, CTPYKTYpbl W OOOpYyIOBaHHS  IIEXOB,
TEXHOJIOTHYECKHE OCOOEHHOCTH KOHKpeTHOTro npou3Boactea JHC;

— NOPSJIOK OpraHu3alvy, IUIAHUPOBAaHUS, IMPOBEIEHUS U O00ecleyeHus] MpPOU3BOACTBA
ocHoBHbIX DHC ¢ Hcrosib30BaHNEM COBPEMEHHBIX TEXHOJIOTU;

— [OPSJIOK ~ OpraHM3aliy, IJIaHUPOBAHMS, IPOBEACHUS  ONBITHBIX  IPOU3BOJICTB
nepcnekTuBHbIX JHC;

Ymemo:

— OPUEHTUPOBATHCA B COBPEMEHHBIX TEXHOJOTHUAX MPOU3BOJCTBA HHAMBUAYAIbHBIX U
cmeceBblXx DHC n o0nacTsx X NpUMEHEHUS;

— OPUEHTUPOBATHCA B COBPEMEHHBIX TEXHOJIOTUSX CHAapsKEHUS W3AETUM, COoJeprKaliux
WHIuBHAyalIbHBIE U cMeceBble DHC.

Braoemy:

— HaBbIKAMHU aHAJN3a TEXHOJOTMYECKHX CXEM M TEXHHYECKUX PErjaMeHTOB MpPOU3BOJACTBA
ocHoBHEIX DOHC;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K MPO(ECCHOHATBHOM JAEATEIbHOCTH MO MNPOQHIIIO
M3y4aeMoi MporpaMMBbl CIIeUAINTETA.

3. KpaTtkoe conep:kaHue NpoOM3BOACTBEHHOH NMPAKTHUKH: TEXHOJIOTHYECKAS NMPAKTHKA

Paspean 1.

Opeanuzayuonnoe coopanue (PXTY um. /[.U. Menoeneesa):

* 3HAKOMCTBO C ITPOTrpaMMOi, LEJISIMH U 33Ja4aMHU [MPOU3BOJICTBEHHOM MTPAKTHKH;

* pa3zbpsicHEHUE 0COOEHHOCTEN MPOXOKACHUS MPAKTUKU Ha IPEAIPUITUSIX;

* UHCTPYKTaX MO OOLIUM TOJIOXKEHUSIM TEXHUKU O€30TacHOCTH;

* OIpeielieHne MPUMEPHOTO KaJIeHIapHOTO rpaduKa MpoX0oxkKACHUS TPAKTHUKY.

Paznea 2.

Opeanuzayuonnwvie meponpusmus (PKII «3a600 umenu A.M. Ceeponosar», ®I'VII «'ocHUU
«Kpucmanny):

[IpoxoxaeHue pexXKMMHBIX MeponpuaTHil s foctyna Ha Tepputoputo OKII «3aBog nmenun
AM. CsepmioBay. IIpoxokneHue HWHCTPYKTaka IO TEXHHKE Oe3omacHOCTH. I[IpoxokaeHue
CHELHUAJIBbHOTO MHCTPYKTAXA MO PEeXKUMY NPAKTUKU. [IpoxoxaeHue peXKMMHBIX MEpPONPUITUA HA
tepputopun OKII «3aBoa umenu .M. CBepasioBa» U CIELMHCTPYKTaXa M0 cOOpPY MaTepuaioB Jjis
KypcoBOro npoekra. [IpoxoxaeHue pexuMHbIX MEPOIIPUATUM 1 JocTyna Ha tepputopuro OI'VII
«I"ocHUU «Kpucrtammy.

Pazpea 3.

O3nakomumenvHvlie MEPONPUAMUL.

OzHakomienue ¢ ucropueu passutus npoussoacts OKII «3asox nmenu .M. CepioBa»
(my3eit). [Tocemenne HaydHo-mpon3BOCTBEHHOTO LIEHTpPA: 1a00PaTOPUii U OTIBITHBIX MPOU3BOJICTB,
Oecena ¢ BeAymuMHu crienuaniucraMd. O3HaKOMJIGHHE ¢ COBPEMEHHOU TEXHOJOTHEH MpPOU3BOICTBA
HUTPOOEH30J1a, BKJIIOYAs BOMPOCHI IKOJOTUU TPU MPOU3BOACTBE HUTPOCOCTUHEHUN — y4aCTKOB
KaTAJINTUYECKOTO C)KUTAHUSl OTXOJSIIMX Ta30B, PEreHepali CepHOM KUCIOThl. O3HAKOMIIEHUE C
COBPEMEHHOM TEXHOJIOTHEH IPOU3BOJACTBA TPUHUTPOTOIYyoJa. (O3HAKOMIIEHME C COBPEMEHHOM
TEXHOJIOTHEN MPOU3BOJICTBA IEKCOr€HA U TETPaHUTpaTa MEHTAIPUTPUTA, YCTAHOBKOW pereHepanuu
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a30THON KUCJIOTHI. O3HAKOMJIEHHE C COBPEMEHHOM TEXHOJIOTUEH MPOU3BOJICTBA OKTOTE€HA, BKIIIOUYAs
II€YM C)KUT'aHMsI CTOYHBIX BOJ M ydyacTKa pEreHepaluy YKCYCHOTO aHruapuaa. O3HakoMIIEHHE C
COBpPEMEHHOU TexHosiorueil cHapsbkenuss BB. O3nakomiieHHe € COBpPEMEHHOM TEXHOJIOTHEH
MoJIydeHHs: cMeceBbix BB u uzaenuii u3 Hux.

Oznakomnenue ¢ ucropueit @I'YIl «I'ocHUN «Kpucramn» u ero crpykrypoil. Ilocemenne
noapazaenenuii u jgaboparopuit Mucturyra, Oecena ¢ Bemymumu crenuanucramu. [locerenue
ucHbITaTeNbHOrO Komiuiekca. Ilocemienue ucnelTaTeNnbHOro Komiuiekca (rosmroH). Ilocemenue
OTIBITHBIX MPOU3BO/ICTB.

Paznea 4.

Cobop mamepuana 015 bINOIHEHUs KYPCOBO2O NPOEKMA.

N3ydyenue cTpyKTypsl U OOOpYyIOBaHUS LIEXOB IMPOMU3BOJCTBA KOHKPETHOTO MPOAYKTa B
COOTBETCTBUU C MHAMBUIYyaJIbHBIM 3a7aHueM. [logpoOHoe M3ydeHHe ydacTKa MPOU3BOJCTBA IS
MOCJIEYIOLIEr0 NPOoeKTUpoBaHus. M3yuenue annapaTypsl, KOHCYIbTAIIUHU.

N3ydyeHne TeXHUYECKOTO perjaMeHTa 1ieXa B COOTBETCTBUU C MHJMBUIYAIbHBIM 3a/laHUEM.
N3ydeHue cxembl MPOU3BOJICTBA B COOTBETCTBUU C MHAMBUyaIbHBIM 3aJaHueM. KoHcynbTanuu c
pabOTHUKAMH IIeXa.

O3HakoMJIeHHE C amnmaparypod MpOU3BOJACTBA, pa3pabOTKa MpPEanojiaraeMoll CXembl
MIPOM3BOJICTBA B COOTBETCTBUU C MHIMBUAYAIbHBIM 3a/laHueM. KoHcynbTanuu ¢ paboTHUKaMU 1iexa
n pykoBoauTtessiMu npakTuku ot PXTY um. JI.1. Menneneena.

W3ydyeHne KalbKyJISIIMM CTOMMOCTH BBIITYCKAEMOTO TPOAYKTa B COOTBETCTBUU C
WMHUBUAYAJIbHBIM 3aJJaHHEM.

Paspean S.

3aknrouumenvrbie MEPONPUANMUAL

PexxuMHas mpoBepka KOHCIIEKTOB U YEPTEXKEH.

[IpoxoskaeHne 3aKII0YUTETFHOT0 MHCTPYKTAXKa U KOHCY/IbTAlMU B Y4eOHO-METOAHUYECKOM
Hentpe. OdopmueHue oTuéra o mpaktuke. [Ipuem 3adera 1Mo MpakTUKE ¢ y4aCTHEM COTPYIHHUKOB
MpeanpusATHs U npenoaaBaTeneit kadeaps! (mo nexam). OpopmiieHue oTyéTa 0 MpaKkTUKe.

4. O0beM NPOU3BOJACTBEHHOI NMPAKTHKH

Bun yaeOHoM paboThI O0bemM NpakTHKH

3E Axkaja. 4. | Actp. 4.
OO611ast TpPYA0EMKOCTh IUCHUTIIHHBI 6 216 162
KonTakTHasi paboTa — ayIuTOPHbIE 3aHATHS: - - -
CamocTosiTesibHasi padoTa 6,0 216 162
8 MoM uucie 8 hopme npaKmuyeckol no02omoeKu 5,99 215.,8 161,85
KoHTtakTHas camMmocTosTebHAs paboTa 0,2 0,15
WNupuBuayansHOE 3a1aHKe 6 36 27
CamMoCTOsATeIbHOE OCBOCHHUE 3I;IaHI/II/I, YMEHUH U HaBBIKOB 10 179.8 134.75
MPOrpaMMe MPOU3BOJICTBEHHON MPAKTHKHU

Bujx koHTpoOJI: 3auer

AHHOTAUMSA NPOrPaMMbl NPAKTUKH
«IIpou3BoaCcTBEeHHAs MPAKTHKA: HAYYHO-HCCJIeJ0BATENbCKAsA padoTa»
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1. Ilenb NPOM3BOACTBEHHON NPAKTHKH: HAaYYHO-HCCJIEJ0BATEJbCKOH padoTbl —
noJrydeHue, o0oOIIeHNe U CHCTeMaTU3alus JaHHBIX, HEOOXOAUMBIX JJIsl BHIIOJHEHHS BBITYCKHOM
KBAJTM(PUKAIIMOHHON pabOTHI.

[Ipoun3BoacTBEHHAS IPAKTHUKA: HAYYHO-HCCIIEOBATENIbCKask paboTa HalpaBiieHa Ha:

- 3aKpeIieHUe TEOPETUUECKUX 3HAHMW M MPAKTUYECKUX HaBBIKOB, MOJYYEHHBIX B MpOLECCE
00y4eHus 1o MporpamMMe CIeHUuaTITETa;

- mproOpeTeHne HaBBIKOB, HEOOXOAMMBIX B AaTbHEHINEH TPOEeCCHOHATBHOMN NeSTeIbHOCTH;

- mproOpeTeHrne ONbITa MOCTAHOBKH W BBITIOJIHEHHS HAYYHO-HCCIIEIOBATENLCKUX (B Cllydae
BBITIOJTHEHUST HAYYHO-HCCIIEA0BATEIbCKOM pabOThl) M MPOEKTHBIX (B CIydae BBIOJTHEHHS PacuyeTHO-
MIPOEKTHOM paboThI) 3a/1a4;

- OBJIaJICHHE METO0JIOTHEN U METOAaMU 00pabOTKU Pe3yJIbTaTOB UCCIIEI0BAHMUS;

- ydactue B paboTe Hay4yHO-HCCIEA0BaTENbCKOW TpYNNbl, BPEMEHHOTO TPYAOBOTO
KOJUIEKTHBA;

- cOop, MOArOTOBKa M CHCTeMaTH3allMsd MaTepuajgoB [0 TEMaTUKe BBITYCKHOMN
kBanupukaroHHoi padotsl (BKP).

OCHOBHBIMH 33Jja4aMU MPEAUINIOMHON IPAKTUKHU SIBJISIFOTCSI:

- ¢opMupoBaHHE Yy OOYYalOIIMUXCS IIEJIOCTHOIO TMPEACTaBICHUS 00 OpraHu3aluu u
yIOpaBI€HUU OTAEIBHBIMU JTallaMd M IporpaMMaMH IPOBEJIEHUS HaydHBIX MCCIEIOBAaHUN H
TEXHUYECKUX Pa3pabOTOK; O CTPYKTYpe OpraHU3alMi U OCHOBHBIX (PYHKIUSAX HCCIEA0BATEIbCKUX U
yIpaBiIeHYECKUX M0Ipa3iesIeHul;

- yuyacThe B paboTe Hay4yHO-MCCJEeIOBATENbCKON TPYIIbI, MOJpa3AeieHUs, BPEMEHHOTO
TPYAOBOTO KOJUIEKTHBA,

- pa3BUTHE y 00YYaIOIIUXCS IMYHOCTHO-TIPOPECCUOHATBHBIX KAUeCTB UCCIIE0BATEIIS.

B cnyuae Beimosnenus pacdetHo-mipoekTHo BKP ocHOBHOI 3amayeit sisieTcst cOop, aHAIM3,
cucteMaruzamnuss HeoOxomumoi ansa BeimoiHeHuss BKP wudopmanuu mo ¢GyHKIIMOHUPOBAHHIO
TEXHOJIOTMYECKUX JIMHUW MPOU3BOJCTBA SHEPTOHACHIIIEHHBIX MAaTEPUAIIOB.

2. B pe3yabTare NpOXO:KIeHMS  NPOU3BOACTBEHHOH  NPAKTHKH: Hay4HO-
HCCJIeI0BATEIbCKOM Pad0Thl 00y4aloUIUiics J0JKEeH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMHA U HHIAUKATOPAMU UX JIOCTHKECHUS:

[IK-1.1; TIK-1.2; TTK-1.3; I1K-1.5; [IK-1.6; TIK-1.8; IT1K-1.9; I1K-1.10; IIK-1.11; ITK-2.1; TIK-
2.2; 1IK-2.3; TIK-2.4; T1K-2.5; [1IK-2.6; TIK-2.7; TIK-3.1; T1K-3.2; [1K-3.3; [1K-3.4; T1K-7.1; [1K-7.2;
[1K-7.3; TIK-7.4; IIK-7.5; TIK-7.6; I1IK-7.7; 11K-7.8; IIK-7.9; T1K-7.10; T1K-7.11; I1IK-7.12; I1CK-
1.1.1; [ICK-1.1.2; T[ICK-1.1.3; TICK-1.1.4; TICK-1.1.5; IICK-1.1.6; IICK-1.1.7; 1ICK-1.1.8; IICK-
1.2.1; IICK-1.2.2; TICK-1.2.3; T[ICK-1.2.4; IICK-1.2.5; TICK-1.2.6; TICK-1.2.7; TICK-1.2.8; TICK-
1.2.9; I[1CK-1.2.10; [ICK-1.2.11; TICK-1.3.1; [ICK-1.3.2; TICK-1.3.3; TICK-1.3.4; [ICK-1.3.5; I1CK-
1.3.6; [1CK-1.3.7; TICK-1.3.8; [ICK-1.3.9; II1CK-1.3.10; I[ICK-1.3.11; [ICK-1.3.12; TICK-1.3.13.

3name:

— OCHOBBI OPraHU3aIMK U METOJIOJIOTUIO HAYYHBIX UCCIICIOBAHUN;

— COBpPEMEHHbIE HaAYYHbIE KOHIICTIIIUY B 007aCTH SHEPTOHACHIIIEHHBIX MAaTEPUaJIOB;

— CTPYKTYpY U METOJBI YIPaBIEHUS COBPEMEHHBIM MPOM3BOJCTBOM HIHEPrOHACHIIEHHBIX
MaTepHanoB.

Ymemn:
— paboTaTh C HayYHBIMH TEKCTaMHU, TIOJIb30BaTHCS HAYYHO-CIIPABOYHBIM aIlllapaToM;
— 00pabaTbIBaTh, aHATM3UPOBATH MOJIYUYEHHBIC SIKCIIEPUMEHTAILHBIC TAHHBIE;
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— 0OpPMIIATH PE3yIbTAThl HAYYHBIX UCCIIEIOBAHUIH;
— HCIOJIb30BaTh  IIOJyYEHHBIE  TCOPETUYECKHE  3HAHUA  UId  [POEKTHUPOBAHUSA
TEXHOJIOTMYECKUX JIMHUI IIPOU3BOACTB YHEPrOHACHIILIEHHBIX MAaTEPUAJIOB.

Braoemw.:

— HaBBIKAMH CAaMOCTOSITCIIbHOW HAYYHO-HCCIICIOBATEILCKON JEATCIILHOCTH, pPa0OThI C
HMCTOYHUKAMU HAaydIHOUW nH(MOpManuu, peheprupoBaHus HAyIHBIX ITyOTHUKAIUI;

— METOJIaMH TPOSKTUPOBAHUS OCHOBHBIX M BCIIOMOTATEIBHBIX IIEXOB TPOU3BOJCTBA
9HEPrOHACHIIICHHBIX MAaTEPUAIOB, CIOCOOAMH pacyeTa TEXHOJIOTHYECKOTO 000PYI0BaHHS.

3. Kparkoe cojep:kaHue NPOU3BOACTBEHHOH NPAKTHKU: HAYYHO-HCCJIEI0BATEIbCKOM
padoThbI

TemaTtnka NpPOM3BOACTBEHHON NPAKTUKH: HAYYHO-HCCIIEIOBATENbCKOM pPAOOTHI CTYAECHTOB
CHelHaguTeTa MO CHENUAIBbHOCTH «XHMMHYECKass TEXHOJIOTHS SHEProHAaCHIIIEHHBIX MaTepHUajoB
U3JIeNNID) ompenensieTcs TeMaTUKOW HMX BBIMYCKHOM KBaJM(UKAIIMOHHOW paboOThl U MOXET
MIPOBOJUTHCSI B HAYYHO-UCCIIEA0BATEIBCKOM WM MPOEKTHOM (popmare (Ipu BHINOIHEHUH HAy4HO-
HCCTIE0BATEIBCKOM WM PACYETHO-TPOSKTHON pabOTHl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass ~ NMpakTUKa ~ HOPOXOJUT B HAyyHbIX  JlabopaTopusix,
TEXHOJIOTUYECKUX TMOJpa3JeNieHus X, HH(QOPMAIMOHHBIX UEHTPax HAay4YHO-HCCIIEeI0BaTENbCKON
opranu3anuu uinm B nadopatopusx kadenpsl XTOCA PXTY um. 1. . Menaeneesa.

CryneHTsl 3HAKOMSTCS C TeKylleld paboToi J1abopaTopuu, OCBAaUBAIOT METOJbl CHHTE3a,
UCCIIEIOBAaHUSI CBOMCTB OSHEPrOHACHIIIEHHBIX MAaTE€pUaIOB, OMHUPAsChb Ha OMNBIT U HAaBBIKH,
IpUOOpETEHHBIE MPU OCBOGHMM AucUUIUIMHBI «HaydHO-uccienoBaTeNnbCKuil  MPaKTUKYyM»,
MPUOOPETAIOT HABBIKM IMOMCKA HAYYHO-TEXHHMYECKOW WHMOpMaruu U paboThl ¢ 0a3amMu JaHHBIX,
IIPOBOJIAT SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHNUS U UCTIBITAHUS B COOTBETCTBUY C YTBEPXKAEHHOU TEMOMH
BKP, yuacTtByI0oT B 00paboTKe pe3yabTaToOB UCCIEIOBAHUS U MOATOTOBKYU UX K IMyOJIMKALIUU.

IIponsBoacTBEHHAs MPaKTUKA CTYACHTOB, BBINOJHSIONUX PACYETHO-TIPOEKTHYIO BBITYCKHYIO
KBATM(HUKALMOHHYIO pabOTy, NPOXOAUT B IPOMU3BOJCTBEHHBIX I€XaX M TEXHUUYECKUX OTAeIax
IPOMBIIIIEHHOTO NpeAnpusTus. CTyIeHTbl 3HAKOMSITCS CO CTPYKTYpPOIl penpusaTisi, HOpMaTUBHO-
TEXHOJIOTHYECKOH JTIOKyMEHTalel, perJsaMeHTaMy IPOU3BOCTBA, M3Yy4al0T CUCTEMY MEHEIKMEHTA
U KadecTBa npoaykuuu. OCHOBHOE BHHUMaHME yHelnseTcs IPAaKTUYECKHMM  BOIPOCAM
(GYHKIMOHUPOBAHUS TEXHOJIOTMYECKUX JMHMHA IPOM3BOJCTBA IMPOAYKIMM, BOIPOCAM BHEIPEHUS
Hay4YHO-MCCIIEeI0BATEIbCKUX pa3pabOTOK AJIsl COBEPLUICHCTBOBAHUS TEXHOJOIMUECKOTO Ipoliecca.

Bo BpeMmsi npoxoaeHus: NPOU3BOJCTBEHHONW NMPAKTUKU: HAYYHO-HCCIIE0BATENbCKON paboThI
CTYIEHTbl COOMparOT MaTepuajbl IO TEMaTHKEe BBIMYCKHONH KBaJU(HUKAIMOHHONH paboTHI,
AaHAJTM3UPYIOT HUX, HAMEYal0T OCHOBHBIE HAIPaBICHMS M 3aJauyd palboTbl, BbBIPaOATHIBAIOT
METOJI0JIOTHIO PELIECHHsI ITUX 3a/1ay.

KoHkpeTHoe conepkaHue MPOU3BOICTBEHHOMN NMPAKTUKK: HAYYHO-HUCCIIEI0BATEIbCKOM paboThI
olnpenieNnsercss WHAWBUIYaJbHBIM 3aJlaHMEeM CTyJeHTa € Y4ETOM HHTEpecOB M BO3MOYKHOCTEH
OpraHu3aluii, I7ie OHa BBHIIOIHSIETCS.

WnpuBuayanbHOe 3a7aHue pas3pabarhlBaeTcsi MO MPO(UII0 CHEHHAIBHOCTH B CTPOTOM
COOTBETCTBUU C TEMOI BBIITYCKHOM KBaJTM(PUKAMOHHON paboThl CHIEUANINCTA.
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4. O0beM l'lpOl/I3B0)ICTBeHHOI7[ MPaKTUKH: Hay‘lHO-HCCJ]e}IOBaTeJILCKOﬁ paGOTLI

Bcero 10 cemectp 11 cemectp
Bun yueGHOI paboThI AKa.
3E [Akaa.4. | 3E |Axkaa.u. | 3E u.
OO0mast TpyI0EeMKOCTh IUCITUTIIHHBI 31 1116 12 432 19 684
KonTakTHasi paboTa — ayAUTOPHBIE 155 558 6 216 95 342
3AHATHA: ' ;
8 MoM Hucie 8 hopme NPAKMu4eckoll
nOOCOMOGKIL 15,5 558 6 216 9,5 342
CamocrosiTeJibHAsi padoTa 15,5 558 6,0 216 9,5 342
8 MoM Hucie 8 hopme NPAKMu4eckoll
n00COMOGKIL 15,5 558 6,0 216 9,5 342
KoHTakTHas caMOCTOsITeNIbHAs paboTa 0,6 0,2 0,2
NunuBuayaipHOE 3aMaHIe 279 108 171
CaMOCTOSITEILHOE OCBOEHHUE 3HAHMUIA, 6 6 9,5
YMEHHI ¥ HaBBIKOB TI0 TTPOTpaMMe 278,4 107,8 170,8
y4eOHOM MpaKTUKU
Bua xonTpoJs: Kgggg::ﬂ 3auer
Bcero 10 cemectp 11 cemectp
Bun yae6HOM paboThI Actp.
3E |[Actp.u4. | 3E |Axkan.u. | 3E .
OO611ast TPYA0EMKOCTh IUCHUTIIHHbI 31 837 12 324 19 513
KonTakTHasi paboTa — ayIuTOpHbIE
NN 15,5 418,5 6 162 9,5 | 256,5
8 MOM Hucie 8 hopme NPAKMu4eckoll 155 1185 6 162 95 | 2565
1n0020Mo6KU ! ! ! !
CamMocTosiTeIbHasi padoTa 15,5 418,5 6,0 162 9,5 256,5
8 MoM Hucie 8 popme NPaKmuieckoul 15,5 418,5 6.0 162 95 | 2565
1n0020Mo6KU
KoHTakTHas caMocTosITeNbHAs paboTa 0,45 0,15 0,15
NHauBuayabHOE 3aaHIE 209,25 81 128,25
CaMoCTOsITEIbHOE OCBOCHHE 3HAHUM, 6 6 9,5
YMEHHI U HAaBBIKOB 110 TIpOTpaMme 208.,8 80,85 128,1
y4eOHOH MPAKTUKHU
Bujg koHTpOJIS: Kggggl;:ﬂ 3auer

5.5. T'ocynapcTBeHHasi HTOrOBasi aTTeCTALMSA
AHHOTanus nporpamMmsl «BbInoJiHeHHe, MOATOTOBKA K NMpoueaype 3alUThI U 3alMTa
BBINIYCKHOM KBAJIM(PHMKANHOHHOI PadoThD)

1. Ieab rocyiapcTBeHHOH HWTOrOBOM AaTTECTAIMU: BBINOJHEHHE, NMOATOTOBKAa K
npoueaype 3alUThl M 3aIMUTA BHINYCKHON KBATH(UKANUOHHOI PadoThl — BBISIBJICHUE YPOBHS
TEOPETUYECKOM M MPAKTUYECKOM TOATOTOBJIEHHOCTH BBIIYCKHHMKA By3a K  BBINOJHEHHIO
npodecCHOHANBHBIX 337ad W COOTBETCTBUS ero moarotoBku TpedoBanusm DI'OC BO mo
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cneunanbHocTd 18.05.01 Xumudeckass TEXHOJIOTHS SHEPrOHACHIIIEHHBIX MaTEpPHaliOB HU3JCIH,
crienmanu3anus Nel «Xumuyeckasi TEXHOJIOTUSL OPraHUYECKUX COCIMHEHUN a30Ta.

2. B pe3ysabTare rocy1apcTBeHHOI UTOrOBOIi ATTECTAIMM: BHINOJHEHHE, OATOTOBKA K
npoueaype 3amMTbI M 3alUTAa BbINYCKHOH KBaJM(PUKANMOHHON PadoThl y CTy/JIeHTA
npoBepsieTcs: ¢hOPMHUPOBAHHHOCTD CJIEAYIOIIHUX KOMIETEHIHIA, a TaKKe CJeTyIOIIUX 3HAHUM,
YMEeHHi W HABBIKOB, MO3BOJISIOIINX OIEHUTh CTeNeHb TOTOBHOCTH OOyYaIOIIUXCHA K
AajibHeimen npogecCHOHAJIbHOM 1eATeJIbHOCTH:

YK-1; YK-2; YK-3; YK-4; YK-5; YK-6; YK-7; YK-8; YK-9; YK-10; YK-11; OIIK-1; OIIK-2;
OIIK-3; OIIK-4; I1K-1; ITIK-2; T1K-3; I[1K-4; I1K-5; T1K-6; I1IK-7; IICK-1.1; IICK-1.2; [ICK-1.3.
3Hamb:

— TOPSAJOK OpraHu3allvy, TUIAHUPOBAHUS U MPOBEICHUS HAyYHO-HCCIIE0BATEIBCKIX PabOT
C HUCIIOJIB30BAHHWEM MOCICIHUX HAYYHO-TCXHUYCCKHUX I[OCTI/I)KCHI/If/i B oOsacTu SHEProHaChIIICHHBIX
MaTepHaJIOB;

— METOAbI CHHTC3a U HUCCIICAO0OBAHUS (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX, B3pPBIBUATBIX U (1)I/I3I/IKO-
MEXaHNYECKUX CBOMCTB HHIUBUAYAJIBHBIX U CMECCBBIX B3PbIBUYATBIX MATCPUAJIOB,

— COBPEMCHHBIC HAYUYHBIC TCHACHIIMU Pa3BUTHUA SHCPIrOHACBIIICHHBIX MAaTCPHUAJIOB,

— OCHOBHBbIE TEXHOJOrHYeckue mpouecchl 3¢G(GEeKTUBHOTO M 0€30MacHOro MOJIyYeHHS
OHCPTrOHACBIIICHHBIX MaTCPpHUAJIOB U I/ISJIeJ]Hﬁ;

yMmemb:

— CaMOCTOATCIIBHO BBIABJIATH TMCPCICKTHUBHLIC HAIIPABJICHUA HAYYHBIX HCCJ’IC}IOB&HH?I,
000CHOBBIBATh aKTYaJIIbHOCTh, TEOPETUYECKYIO U IPAKTHUUYECKYIO 3HAUMMOCTh IIPOOJIEeMBbI, TPOBOINUTH
SKCIIEPUMEHTAJIbHbIE HCCIEA0BAHNUS C UCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB, AHATU3UPOBATH U
MHTEPIPETUPOBATH MOJTy4YEHHBIEC PE3YJIbTAThI, IOArOTAaBIMBATH OTYETHI U MMyOJIUKAILIUU O pe3yabTaTax
HCCIICIOBAHNI;

— OCYILECTBJIATh TOWUCK U aHaIM3 HaydyHO-TeXHHWYeckol uHpopmanuu B oOnactu
SHEPrOHACHIIIEHHBIX MAaTepPUaJOB W U3JENUA C LEeIbl0 HAayYHO-TPAKTUYECKON M MaTeHTHOM
MOJIEP>KKH MTPOBOJUMBIX HCCIIEI0BaHUMN;

— TPUMEHATH 3HAHUS 110 XUMUU U TEXHOJIOTUU MHAUBUAYAIBHBIX U CMECEBBIX B3PhIBUATHIX
MaTepuaJoB M HUX OTICIbHBIX KOMIIOHEHTOB ISl YIPABJICHUS TEXHOJOTMYECKUM IPOLIECCOM,
MIPOTHO3UPOBAHUS U PETYIUPOBAHUS OCHOBHBIX SKCILTyaTAIlHOHHBIX CBOMCTB, IOCTAHOBKH 33]ay IO
UCCIIEIOBAaHUIO U MPOSKTUPOBAHUIO TEXHOJIOTUH HOBBIX B3PHIBUATHIX MATEPHAIIOB U U3/EIIHI;

61a0emy:

— METOJIOJIOTUEH ¥ METOJMKOW TPOBEJCHMSI HAy4YHBIX MCCIIEOBAHHM;, HaBbIKaMU
CaMOCTOSITEIbHOM HAY4YHOU U MCCIIEI0BATENbCKOM PabOTHI;

— HaBbIKaMH pPa0OTHl B KOJUICKTHBE, IUIAHUPOBAHUS M OPraHU3allid KOJUIEKTHBHBIX
HAy4YHBIX UCCIIEIOBAaHUI; COBPEMEHHBIMH METOJaMH MCCIEAOBAHUS M aHAIM3a SHEPrOHACHIIIIEHHBIX
MaTepHasoB;

— HaBBIKAMHU MPOBEICHHUS HCCIECIOBAHUN HWHAWBHIYaTbHBIX W CMECEBBIX B3pBIBUATHIX
MaTepHaoB, UX UCTIBITAHUA U KOHTPOJIS MapaMeTPOB TEXHOJOTHYECKHUX MPOIIECCOB MX MOTYUESHHUS;

— HaBbIKAMHU BBIMIOJIHEHUS HMHXXEHEPHBIX pPACUYeTOB, 0OECMeUYMBAIONINX MPOBEACHUE
CYIIECTBYIOIIET0 TEXHOJIOTUYECKOTO MPOIecca WM BHECEHHS B HETO HEOOXOAUMBIX JIOTIOJHEHUH U
W3MEHECHU.

3. Kparkoe coaepxkaHue rocyJlapCTBeHHOH HTOrOBOH AaTTeCTALMHM: BbINOJHEHHUE,
NMOAT0TOBKA K NMpoLeAype 3alMThI H 3alMTAa BHITYCKHON KBAJHM(UKAMOHHOHI padoThI
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l'ocynapcTBeHHast UTOroBasi aTTECTAlMs: BBIIIOJIHEHUE, IOJATOTOBKA K IPOLEAYPE 3aLIUTHI U
3alIUTa BRITYCKHOM KBaJIM(UKAITMOHHON paboThl mpoxoaut B 11 cemectpe Ha Oa3e 3HaHUM, yMEHUH
U HaBbIKOB, IIOJyYEHHBIX CTYAEHTaMHM IpU H3YYEHUU JUCHMUIUIMH crenuanbHocTH 18.05.01
XuMHYecKass TEXHOJIOTHsSI SHEPrOHACHIIICHHBIX MaTepHaioB wu3nenuii, cnennanmu3anus Nel
«XMMHYECKAS] TEXHOJIOTHSI OPTAaHUYECKUX COCTMHEHUN a30Ta» U MPOXOIKACHHS MPAKTHK.

l'ocynapcTBeHHast UTOroBasi aTTecTals: BBIIIOJIHEHUE, TOATOTOBKA K IIPOLEAYPE 3aLUThl U
3alIUTa BBITYCKHOW KBATH(DPUKAMOHHOW pabOTHI IPOBOIUTCS TOCYIaPCTBEHHON 3K3aMEHAITMOHHON
KOMHCCHEN.

KoHTpose ypoBHS c(hOPMUPOBAHHOCTH KOMIIETECHIIMH OOYyUJaIOIIMXCsI, MPHOOPETCHHBIX NPU
ocBoeHun OOII, ocymiecTBisercs myTeM IPOBEACHHS 3aIIMTHI BBITYCKHOW KBaJIM(UKALIMOHHOM
pabotel (BKP) u mpucBoenus kpanupukanum «MHKEHEP».

4. O0beM rocyiapcTBeHHOW WTOrOBOii aTTecTAllMU: BBINMOJHEHHE, MOATOTOBKA K
Npoueaype 3alMThl H 3aIMTA BHINYCKHONH KBATU(PUKANMOHHON padoThI

[Iporpamma otHocutcst k 6ioky b3 «I'ocymapctBennas utorosast arrecrauusp» (b3. 01) u
paccuuTaHa Ha COCpeOoTOYeHHOE MpoxoxaeHue B 11 cemectpe (6 kypc) oOyueHust B o0beme 324 4
(9 3ET). [Iporpamma mpeamnosiaraet, YTo 0Oy4JaroImHrecs: UMEIOT TEOPETUUECKYIO M TTPAKTUUYECKYIO
MOJITOTOBKY B 00JIACTH YHEPTOHACKHIIIEHHBIX MAaTEPHAIIOB M U3/ICITHH.

o B 3auerneix | B akanmem. B
Buner yue6HOM paboTh aCTPOHOM.
eMHUTIAX gacax
Jacax
O01mas Tpy10eMKOCTb JUCHUILIMHBI 10 Y4eOHOMY 9 324 243
IJIaHy
KonTakTHas padora (KP): - - -
CamocrositesibHas padora (CP): 9 324 243
B TOM YHCJIE€ B JOpME MPAKTUUECKOU MOATOTOBKH 8 288 216
KonTtakTHas paboTa — HTOroBast aTTeCTaIUs 9 0,67 0,5
Brinonnenue, Hanucanue u opopmiaeHue BKP 323,33 2425
Bua kourpous: 3ammura BKP 3amuta BKP

5.6. ®akyabTATUBBI
AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
«'paxkgaHckas 3a1UTA B YPe3BbIYANHBIX CUTYALUSX»

1. e AMCHMIVIMHBI — TOATOTOBUTH CTYJIEHTA K OCMBICTICHHBIM IIPAKTUYECKUM JACHCTBUSIM
o oOecrneuyeHnro CBOEH 0€30IaCHOCTH M 3alllUThl B YCJIOBUSX BO3HUKHOBEHHS YpEe3BbIYAHON
CUTYallM! IIPUPOJHOTO, TEXHOT€HHOT'O M BOEHHOTO XapakTepa.

OcHOBHOW 3ajauel JUCLUIUIMHBL sBIsieTCs (opMUpOBaHME YMEHMH U  HaBBIKOB,
MO3BOJISIONIMX HA OCHOBE M3YYEHUS OMACHBIX U MOPaXaroMUX (PaKTOPOB YpE3BbIYANHBIX CUTYallUi
IIPUPOJHOTO, TEXHOTEHHOTO U BOEHHOI'O XapakTepa, APYIMX ONACHOCTEH YMENIO PEIIaTh BOIPOCHI
cBOel 6€30IaCHOCTHU C UCIIOJB30BaHUEM CPEICTB CUCTEMBI I'PaKIaHCKON 3aIlIUTHI.

2. B pesyabTare 0CBOCHUSI NUCHHUIIMHBI CTYICHT /10JI7KEH
Obnadamye cleAyOMUMH KOMIIETEHIIMSMU U UHIMKATOPAMH UX JTOCTH)KEHUS:
VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8, IIK-6.1.
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3uamo:

- XapaKTepHCTUKU TIPUPOJHBIX OCICTBHI, TEXHOTCHHBIX aBapuii M  KaracTpod Ha
panuanoHHO, XUMHYECKH M OMOJIOTMYECKH OMACHBIX OOBEKTax, MOpakarouire (hakTopbl JPYrux
OMAaCHOCTCI;

- OCHOBBI BO3JICHCTBHS OMACHBIX (PAKTOPOB UPE3BBIYAWHBIX CHUTYaI[Mil Ha dYeIOBEKa M
IIPUPOIHYIO CPEY, AOMYCTUMbIE IIPEAEIIbHbIE KPUTEPUH HETATUBHOTO BO3AEHCTBHUS;

- Mepbl 0€301MacHOr0 TOBEJACHHSA NpU TNpeObIBAaHMM B pailoHax (30HaX)  IOXKapoB,
PaZAMo0aKTUBHOIO, XUMHUYECKOIO U OMOJIOTMUYECKOI0 3arpsI3HEHMS;

- cnocoObl M CpeICTBa 3alIUTHl YEJOBEKa OT BO3JCHCTBHS MOpakaloumx (akTopoB
Ype3BbIYANHBIX CUTYallUH IPUPOJHOIO, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

Ymemn:

- HCIOJb30BaThb CpPEACTBA 3AIIMThl OPraHOB [JbIXaHUS M KOXHM, MEIUIIMHCKHE s
CaMO3alllUThl U OKa3aHUs TOMOIIM JIPYTUM JIHOISIM;

- IPUMEHSTH NEPBUYHBIE CPECTBA MOKAPOTYLIECHUS U1 JJOKAJIM3allMU U TYILIEHUS 10XKapa,
BO3HHUKIILIETO B ayTUTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0€ M JPYrMM MOCTPaJaBIIMM MEIUIUHCKYIO MTOMOIb C MUCIOJIb30BaHUEM
Ta0eNbHBIX U HOJIPYYHBIX MEIUIIMHCKUX CPEJICTB.

Bnaodemy:

- npuéMamMu IPOBEJCHHS YACTUYHON caHUTapHON 00pabOTKH NMPH BBIXOJE U3 paiioHa (30HbI)
PaMo0aKTUBHOTO, XUMHUYECKOTO U OMOJIOTHUECKOT0 3arpsi3HEHUS (3apaKeHHusl);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUThHI B UpE3BbIUAHHBIX CUTYAIUX.

3. Kparkoe coaep:xanue JUCHMILIHUHbI.

Pazoen 1. Onacnocmu npupoonozco xapaxmepa.

Cruxuiinple OelICTBUSA, SBICHHUSI MPHUPOIBI PA3PYLIUTEIBLHOM CHIIBI - 3EMJETPACEHUs,
HABOJIHEHUS, CEJIEBbIE MOTOKH, OTIOI3HHU, CHEKHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00OBAJIbI, 3aCYXH,
yparaHsbl, OypH, Mo>Kaphbl.

Pa3zoen 2. Onacnocmu mexnoeennozo xapaxkmepa.

ABapuu u KatacTpo(dbl Ha paguaIMOHHO OMACHOM OOBEKTe, XMMUYECKH OIACHOM OOBEKTE,
OMOJIOTMYECKH OMAacHOM OOBEKTE; Ha TPaHCIOPTE (3KEIEe3HOJIOPOKHOM, aBTOMOOMIBHOM, PEUHOM,
aBUAIMOHHOM ); Ha THJIPOCOOPYKEHHSIX; HA KOMMYHAJIbHBIX CHCTEMaX >KU3HE00eCTIeUeHHUS.

Pa3zoen 3. Onacnocmu 6oennoeo xapaxmepa.

[IpumeHeHue OpyKusi MacCOBOTO MOpakeHUs (SAEPHOT0, XMMHUYECKOTo, OMOJOrHYECKOTO0),
OOBIYHBIX CPEICTB C 3aKUTAaTEIbHBIM HAIOJIHEHHWEM, HOBBIX BUJOB OPYXKHUs. 30HBI 3apakK€HUS OT
CPEICTB MOPaKEHUS U X BO3ACUCTBHE HA HACEJIEHUE U OKPYKAIOILYIO IPUPOTHYIO CPELLY.

Pasoen 4. Ioscapras 6e3onacrhocme.

[Toxxapnas onacHocth. [loxkapHas oxpana.Knaccudukanusi moxapoBrnoXapoB B 3JaHUSX U
nomeneHusx. Craanu pa3BUTUA MOKapoB. Jlokanuzanus u TymeHue noxkapos. [lepBuunsie cpencTaa
nokaporymenus: (oruerymmrenu OII -8, OV-2, OBII-5, BHyTpeHHHUI MOKapHBINA BOJOMPOBOM) U
MpaBWJia TMOJB30BaHUS HMMH. ABTOMAaTHUECKHE CHUCTEMBI MOXKAPOTYIICHUS — MPUHKIEPHBbIE U
npendepHbie. OrHeTyIIaIIe BenecTBa — BOJAA, TIEHbI, HETOPIOYHe ra3bl U pa30aBUTENH, TOPOIIKOBbIE
COCTaBbI, TAJIOT€H3aMEIIEHHBIE YTIIEBOJOPOIBI.

Pazoen 5. Komnnexc meponpusamuii epaxcoanckoul 3aujumsl HaceleHusl.

- OmnoBemenne u HHPOpPMHUpOBAHUE HaceneHus o0 omacHocTu. [IpuHsATHE HaceleHHEeM
curHanoB onosenieHus: («Buumanue Bcem!», «Bo3aymiHas TpeBoray, «PanuanuoHHas OMacHOCTbY,
«XuMHueckas TpeBoray, «OT00ii 0MacHOCTHY) U MOPSAOK JSHCTBUS IO HUM. DBaKyallus HaceIeHHs
13 30HBI omacHOCTH. CrocoObl 3Bakyallud OKCTPEHHAs 3BaKyalusi CTyJIEHTOB U3 ayJUTOPUU TPH
BO3HUKHOBEHMH IOXKapa.
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- CpenctBa MHIMBHAYAIbHOM 3amuThl opranoB asixanus (I'TI-7, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PVY-60M, «®enukcy», I' 13K, AL, A3, [13VY-K, UI1-4M, UII-5, UI1-6, KUII-8), koxu
(JI-1, O3K) uenoBeka. MeauIMHCKKE CPEJCTBA 3ALUTHI .

- CpencTBa KOJUIEKTUBHOM 3alllMThl HaceneHus. HazHaueHue, 3aliuTHbBIE CBOWCTBA YOEKHUILL.
IIpotuBopanuanuonnsie ykpbiTHs (IIPY, mnonzemHble memexonHble MEpPEXOJbl, 3ariyOjcHHbIE
CTaHLIMM METPONOJIUTEHA), IPOCTEHIINE YKPBITUS (TpaHILEH, OKOTIbI, TepeKpbIThie 1ienu). [IpaBuna
3aHATHS YOSKHIIA.

Pa3zoen 6. Okazanue nepsoii nomowu.

OxazaHue HepBOM MOMOIIM NPU OKOTaxX, PAHEHUsX, 3apakeHusax. [IpoBeneHne yacTUUHOU
CaHUTApHOM 0O0pabOTKM KOKHBIX IMOKPOBOB YEJOBEKa IIPU BBIXOJE U3 30H PaJUOAKTHBHOIO,
XMUMHUYECKOTO U OMOJIOTHYECKOTO 3apa)XeHUs (3arpsi3HEHUS ), U3 30H MOXKapOB.

Pazoen 7. Jlukeuoayus nocieocmauil upe3euluatiHou CUmyayuu.

ABapuiiHO-cniacaTenbHble pab0OThl. DKCTpEHHAs dBaKyalusi U3 aynutopuu (aboparopuu) B
YCIIOBUAX MOXKapa, paJdalMOHHOTO, XUMHUYECKOTO, OMOJIOTMYECKOIO 3arpsi3HEHUs TEPPUTOPUU C
MCIOJIb30BaHNEM MPOCTEHIUX cpeacTs 3anmThl («Pennkcy, ['J[3K, npotusoraza I'TI-7 ¢ JI1T-3).

4. O0beM yueOHOM THCHHUIIINHBI

O0beM JUCHUTITHHBI
Buja yueOHoOM padoThl
Ay P Axkan. | Acrp.
3E
q, q,
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 2 12 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexnyu 0,44 16 12
CamocrosiTesbHast paé+ora 0,56 20 15
KonTtakTHas camocTosiTenbpHas pabota 056 0,2 0,15
CaMOoCTOATENFHOE U3YUYCHUE PA3ICIOB UCITUTITHHBI ' 19,8 14,85
Buja koHTpoJs: 3a4yerT
AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«IlepeBoa HAy4YHO-TeXHUYECKOi JuTepaTypbi» (PTI.02)
1. Heap AUCHUIIMHBI — TpHOOpEeTEeHHE OO0yJYaIOIMMHUCS OO0IIeH, KOMMYHUKAaTUBHOW W

npodeccuoHalbHON KOMIETEHIIUN, YPOBEHb KOTOPBIX HAa OTJENBHBIX dTanax s3bIKOBON MOATOTOBKH
MO3BOJIACT BBITMOJHATh Pa3JIMYHbIE BHJBI NPO(ECCHOHATILHO OPUEHTHPOBAHHOTO IIEPEeBOJA B
MIPOU3BOJICTBEHHON U HAYYHOU JESITeTbHOCTH.

2. BpesyabTaTen3y4eHHs M CUUILTHHbIO0Y YA IO IINH CHA/I0IKEeH !

Obaadoams cleayOIUMUA KOMIIETEHIIMSIMA U WHIUKATOPAMU UX JTOCTHKEHUSA :

VK-4.3; VK-4.4; YK-4.6; YK-4.8; YK-4.10;

3namo:

— OCHOBHBIE CITOCOOBI JOCTHKEHHSI SKBUBAJIICHTHOCTHU B MIEPEBO/IE;

— OCHOBHBI€ ITPUEMBI IEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHOE€ [IJIs BBINOJHEHUS TMEpeBOJa KOJMYECTBO JIEKCMUYECKUX EAMHMII,
(bpazeonoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX Peauii;

ymems:
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— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBO/IA;

— OCYIIECTBJIATH TNHCHBMEHHBI TEpeBO] C COONIOACHHWEM HOPM  JIEKCHYECKOM
9KBUBAJIEHTHOCTHU, COOJIIOIEHUEM I'PAaMMaTHUYECKUX, CHHTAKCUUECKUX U CTUIIMCTUYECKUX HOPM;

— 0(hOpMIIATH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYIIECTBJIATh MEPEBOA C COONIOJIGHUEM HOPM JIEKCUYECKOW SKBUBAJIEHTHOCTH,
COOIIIOJICHHEM TPaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIMCTHYECKUX HOPM TEKCTa MEpeBoja U
TEMIIOPAJIbHBIX XapaKTEPUCTUK UCXOAHOIO TEKCTA;

enademsn:

— METOJIMKOH MPeNepeBOIYECKOr0 aHaIN3a TEKCTa, CIIOCOOCTBYIOIIEH TOUHOMY BOCIIPUSTHIO
HCXOHOTO BBICKA3bIBAHUS;

— METOJUKOM MOATOTOBKM K BBINOJHEHUIO MEpPEeBOJAA, BKIIOYAas MOUCK MH(pOpMaluu B
CIIPaBOYHOM, CIIELIUATIbHOM JINTEPATypPEe U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMU CHCTEMBbI COKpAIIEHHOM MepeBOYECKOI 3aMCH TP BBIIIOJIHEHUH IEPEBOA;

— OCHOBHOW MHOS3BIYHON TEPMHUHOJIOTHEN CIIENNATIbHOCTH;

— OCHOBaMU pedeprpoBaHus 1 aHHOTUPOBAHUS JINTEPATYPHI 110 CIELUATIBHOCTH.

3. KpaTkoeconep:kanue M CIIUILTHHbI

Pasnen 1. OcHOBHBIE JIeKCHMYeCKHEe W CTWIHMCTHYECKHME 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHUYECKOM JINTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAay4yHO-TEXHHYECKOro mepeBoia. CMBICIOBOW aHAIU3
HayYHO-TEXHMUYECKOTO TeKCTa U ero cerMeHTanus. CTUIUCTHYECKHE OCOOEHHOCTH Hay4yHO-
TEXHUYECKUX TeKCcTOB. IIpeononeHne TpyAaHOCTEH, CBSI3aHHBIX C PACXOXKJIEHHEM CHHTAaKCHYECKHX
CTPYKTYP MHOCTPAHHOT'O U PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHME TIOpsiIKa CJIOB B aHTJIMHCKOM WU PYCCKOM MpeuioxeHusx. [lepeBoa cios,
yCTaHOBJIEHHE 3HayeHHsl cioBa. [lepeBon cBOOOIHBIX U (PPa3eoIOTUYECKUX CIOBOCOYETAHUU.
[TepeBop 3aroIOBKOB TEKCTOB U CTaTEH

1.3 Coxkpamenusa. OcoOeHHOCTH MX TepeBojia. Pa3BuTue HABBHIKOB TEPEBOJIa HA TPUMEPE
TEKCTOB IO TeMe «XuMuueckas tadopatopus» «3mMepeHuss B XuMum.

1.4. Jlexcuueckue TpaHchopMalMd NpU TEPEeBOJEC TEKCTOB IO TEMAaTUKE XUMHH U
XUMHUYECKON TEXHOJIOTHUH.,

Pa3znen 2. OcHOBHBIE TpPaMMaTH4YeCKHe 0COOEHHOCTH NepeBo/a.

2.1. OcobennocTr mepeBoja mpemioxennii B0 BpeMmenax Indefinite, Continuous., Perfect,
PerfectContinuous Ha npuMepe nepeBoia TEKCTOB 110 TEMaTUKe XUMUYeCcKoil TexHosoruu [lepeBon
IPUJATOYHBIX MPEATOKEHHH.

2.2. MeTozp! ¥ IpHEMBI I1EPEBOA CTPAAATEIILHOTO 3a/I0ra Ha IpUMepe MepeBoia TEKCTOB MO
teme "Texnonoruu Oynymero".

2.3. Tunsl yCIOBHBIX HpPEJIOKEHWH, MpaBUiIa U OCOOEHHOCTH MX nepeBoja. llpaktuka
NepeBO/ia YCIOBHBIX MPEUIOKEHUH Ha HpHUMepax TEKCTOB IO PA3JIMYHBIM pas3feiaM XUMHHM U
XUMUYECKON TEXHOJIOTHU.

2.4. MojanpHble TIJ1arojiibl U 0COOGHHOCTH MX TepeBojJia Ha NpHUMepe MEepeBoja TEKCTOB
«Texnonorusy, «I[IpomsbliieHHOE 000PYA0BaHUE»

Pazgen 3. OcoGeHHOCTH NepeBoia NPeAJIoKeH!H ¢ He THYHbIMH (GOopMaMH IJ1arojia

3.1 npuautuB (HeompeneneHHas ¢gopma riarona). Ponb MHQUHUTHBA B MPEUIOKEHUH U
BapHaHTHI MEepeBOjia Ha pycckuil s3bIK. [lpuyactus u repynauidl. BapuanThl nepeBosia Ha pyccKuit
A3BIK.

3.2 UndpuautuBHBIe 060p0THI. O60POT NONOTHEHHE ¢ MHPUHUTHBOM. OOOpOT MOIexKaIIee C
MHOUHUTHBOM. PaznnuyHble BapuaHThI IEPEBOA.

224



3.3 IlepeBoj mpUYACTHBIX OOOPOTOB. AOCOJIOTHBIM NPUYACTHBIA OOOPOT M BapHAHTHI
nepeBoja. Pa3BuTre HaBBIKOB MepeBoia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Pa3nen 4. OcoGennocTu pedepaTuBHOIO NMepeBoIa

4.1. Anroput™m mpeanepeBoa4ecKoil paboThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM IO XMMHUKO-
TEXHOJIOTMYECKOU TEMaTHKE.

4.2. AnropuTt™m cocTaBieHus pedepara o XUMHKO-TEXHOJIOTHIECKOW TeMaTHKe (aHHOTAIIH)

4.3. Anroputm paboThl MO pedepaTuBHOMY MEPEBOAY IO XHUMHKO-TEXHOJOTHYECKOM
TEMaTHUKE.

4. O0beMy4eOHOM M CHUTITTHHBI

Cemectp
Bcero
Bu yueGHO#M paGoTs! 5 cemectp 6 cemecTp
3E Axan. 4. 3E AI:IaIL' 3E Alflaﬂ'

Obmast TpyROeMKOCT® 4,0 1440 | 20 | 720 | 20 | 720
JVCIATUTAHBI
KonTakTHas padora — 18 64,4 0.9 32.0 0.9 32.0
ay/INTOPHbIE 3aHATHSL:
[MpakTuaeckue 3anstus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMOCTOSTeIIbHAS 0.4 0,2 0.2
pabota
C 2!2 l,l 1,1

aMOCTOSTEIBHOE N3YUCHHE 796 398 398
pa3aenoB QUCIUTUIAHBI
Bua uToroBoro KOHTpoOJIs 3auer 3auer

Cemectp
Bcero
But yue6HO# paGoTHI 5 cemectp 6 cemectp
3E Actp.u. | 3E Affp' 3E Affp'

OO61as TpyI0eMKOCTh 4 108 5 54.0 9 54
JMCIUTUTHHBI
KonTakTHas padora — 18 48,3 0.9 24 0.9 24
ayIMTOPHbIE 3aHSITHA:
[Ipaktrueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHasi padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHnTakTHas camocTosiTenbHas 0.3 0,15 0,15
pabota
C 212 1,1 1,1

aMOCTOSITEIbHOE U3yUCHHE 59,7 29 85 29 85
pa3aenoB JUCIUILTUHBI
Bua uToroBoro KOHTpoOJIs 3auer 3auer
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6. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3ALIMU TPOI'PAMMBI CIIEHHUAJIMTETA

6.1 Odmecucremunlie TpedoBanus k peaausanuu OOII cnenuanurera

VYHHBEpCUTET pacmojaraerT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHUHU
MaTepUAIbHO-TEXHUYECKUM 00ecreueHneM 00pa30BaTEeNbHON JESITEIBHOCTH (IMMOMEUICHUSAMH U
obopynoBanuem) s peanm3anuu OOII crienmanureTa.

VYHHUBEpCUTET pacmojaraeT Ha IMpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHHU
MaTepHAIbHO-TEXHUYECKUM 00ecreueHneM 00pa30BaTEebHON JESITEIBHOCTH (IMMOMEUICHUSAMH U
00opyIoOBaHNEM) JUTSI pealTU3aliK IPOTPaMMBI crieranuTeTa 1mo bioky 1 «{ucuurmnHb! (MOTyH )y
u broky 3 «[ocymapcTBeHHast HTOTOBAs ATTECTALUS» B COOTBETCTBUH C YIEOHBIM TUIAHOM.

Kaxnprit  oOyuarommuiicss B TEUEHHE BCEro Tmepuoja oOydeHHs oOecreynuBaeTcs
WHIMBUAYATBHBIM HEOTPAaHHYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON WH(POPMAITMOHHO-00pa30BaTeIbHOM
cpelne yHHMBEpPCHUTETa. OJIEKTpOHHAs WH(OOPMAIIMOHHO-00pa3oBaTelbHas cpeaa oOecreunBaeT
BO3MOXHOCTh JOCTyna oOydarouierocs M3 JI0OOM TOYKM, B KOTOPOH HMeEeTcs JAOCTyH K
WH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTh «MHTepHeT», Kak Ha TEePPUTOPUU YHUBEPCUTETA,
TaK U BHE ee.

DnekTpoHHas HHPOpPMaAITMOHHO-00pa3oBaTeIbHAS Cpe/la YHUBEPCUTETA 00ECIICYNBACT:

— JIOCTYTI K y4€OHBIM IJITaHAM, pabOUnM MTPOrpaMMaM JTUCIUIUIUH (MOJyJIei ), MPaKTUK, SJIEKTPOHHBIM
YU4eOHBIM HW3JaHUSAM H DJCKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM, YKa3aHHBIM B pabodnx
MIPOrpaMMax JAUCHUIUIMH (MOJyJeil), MPaKTHK;

— (opMupoBaHUE IMEKTPOHHOTO MOPTHOIHO 00yUIaOMIEeToCs, B TOM YMCJIE COXpaHEHHE ero paboT u
OIICHOK 3a 3TH paboTHlI;

— (Qukcanuio xoaa oOpa3oBaTENBHOTO MpOIECCa, PEe3yJbTaTOB MPOMEXKYTOYHOW aTTecTallud U
pesyabratoB ocBoeHuss OOII cnenuanurera;

— MpoBeAeHNUE YUEOHBIX 3aHATUMN, MPOIENYp OLICHKH Pe3yabTaTOB OO0YUEHUs, peanu3aiusi KOTOPhIX
MpelycCMOTpeHa C MPUMEHEHHEM OJJIEKTPOHHOTO OOydeHHus, AMCTAaHLIUOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH;

— B3aUMO/ICHCTBUE MEXKIY YYaCTHHKaMH 00pa30oBaTeNIbHOTO MPOLIEcca, B TOM YHCIE CHHXPOHHOE U
(MJIK) aCMHXPOHHOE B3aUMOJICHCTBHS MOCPEACTBOM ceTu «MHTepHEeT».

OYHKIMOHUPOBAHUE AIIEKTPOHHOMN uHGOPMAITMOHHO-00Pa30BaTEIbHOM Cpelbl
oOecrieunBaeTcs  COOTBETCTBYIOIIMMHU  CpPeACTBAaMH  HMH(DOPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH U KBalu(ukanueil pabOTHUKOB, €€ HCIOJb3YIIIUX U  MOJJIEP>KUBAIOIINX.
OYHKIMOHUPOBAHUE AJIEKTPOHHON HH(GOPMAIIMOHHO-00pa30BaTEIbHON Cpelbl COOTBETCTBYET
3aKkoHo1aTeNbeTBY Poccuiickoit denepanuu.

CpenHero1oBoe 4ucio MyOIMKalUi HAyYHO-TIEJarOriuecKux pabOTHUKOB YHUBEPCUTETA 3a
nepuof peanuzanuu OOII cnennanutera B pacuere Ha 100 HaydHO-TIeAArOrUYECKUX PaOOTHUKOB (B
MPUBEACHHBIX K IEJIOYMCICHHBIM 3HAUEHHUSM CTaBOK) COCTaBIsieT HE MeHee 2 B JKypHajax,
UHJICKCUpYeMBIX B 0a3ax nmaHHeIx Web of Science wnu Scopus, win He mMeHee 20 B KypHamax,
UHJCKCUPYEMBIX B PoccuiickoM MHAEKCE HAYyYHOTO IIUTHPOBAHMSL.

6.2 TpeOGoBaHnusi kK MaTepHaIbHO-TexHHYeckoMy oOecnieueHu0 OOII cnenmnanurera

MarepuanbHo-TeXHHUECKas ~ 0a3a  yHMBEpCUTETa  COOTBETCTBYET  JEHCTBYIOLIUM
MIPOTHBOIOKAPHBIM ITPaBUJIaM U HOpMaM M 00eCTIeUnBAET MTPOBEAECHUE BCEX BUIOB AUCIUIUIMHAPHON
U MEXIUCUUIUIMHAPHOW MOJArOTOBKM, NPAKTUYECKOM M HAyYHO-HCCIIEA0BATEIbCKOW palboThI
oOyyaromuxcs, IpeayCMOTPEHHBIX YY€OHBIM IJIAHOM.

[lepeueHp MaTepHaIbHO-TEXHUYECKOTO OO0ECIEUEHHUs] BKIIIOYAET: JIEKLIMOHHbIE Yy4eOHbIE
ayauTopuu (060pyI0BaHHbIE BUJICONTPOEKIIMOHHBIM 000PY/I0BaHUEM ISl IPE3EHTAIMH, CpeACTBAMHU
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3BYKOBOCIIPOM3BE/ICHNUS, SKPAHOM, M UMEIOIIKE BbIX0A B VIHTEpHET), MOMenIeHus ISl TIPOBEICHHS
CEMHMHApPCKUX W TMPAKTHUECKUX 3aHATUH (00OpyIdOBaHHBIE Y4eOHOW MeOenbio), OuOInoTeKy
(umeromyro pabouue KOMIBIOTEPHBIE MecTa JUIsi OOYYarolIUXCsl MO TMPOrpaMMe CIEeHUAINTETA,
OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIIOM K 0a3aM JaHHBIX U BBIX0JI0M B MHTEpHET), TabopaTopuu,
OCHAIIIEHHBIE COBPEMEHHBIM 000PYA0BaHUEM JJIS BBITIOTHEHUS HAYYHO -UCCIIEI0BATENBCKON paboThI,
KOMIBIOTEpHBIE Kacchl. [Ipy MCMONB30BaHUN AIIEKTPOHHBIX M3/IaHUH YHHBEPCHUTET 00ecIiedynBaeT
KaKJ0ro o00ydarolerocss BO BpeMsl CaMOCTOATEIbHOM IOJATOTOBKM paboYMM MECTOM B
KOMIBIOTEPHOM KJIaCCE€ C BBIXOJOM B MHTEpHET B COOTBETCTBUHU C TPYJOEMKOCTHIO M3y4aeMbIX
JMCLUTUIHH.

[Tomemienus npeacTapisoT co0oil yueOHble ayJUTOPUU JJIsl IPOBEICHUS YUEOHbIX 3aHATHI,
MPEIyCMOTPEHHBIX MPOTPaMMON CIIEIUATUTETa, OCHALICHHBIE O0OPYAOBAaHHEM M TEXHHYECKHUMH
cpeacTBaMU OOydYeHHs, COCTaB KOTOPBIX OTpenensercss B pabounmx mporpaMMax AUCIUTUINH
(Momymeit).

MarepuanbHo-Texuuueckoe odbecrnieuenue OOII cenuanurera BKIOYAET:

6.2.1 Odbopyoosanue, Heobxodumoe 8 00pazosamebHOM npouecce

— Obopyoosanue 0ns cummesa, pazpadboOmKu mMexXHOA02UL NOAYYeHUs, HAPAOOMKU U
Nn0020MOBKU 00PA3YO8 8bICOKOIHEPLEMUUECKUX BEUeCE.

JlaGopaTopHbie BBHITSDKHBIC TIKadbl, 1aboparopHas meOenb, jgabopaTopHas CTEKISHHAs W
dapdopoBas XUMHUECKas TOCYJIa, POTOPHBIC HCIIAPUTEIH, TaOOPATOPHBIEC MEIIAIKH MAarHUTHBIC H
BEPXHEIPUBOJHBIC, BEChl AJICKTPOHHbIC TexHUYeckue W aHamutudeckue (Ohaus, Sartorius u ap.),
KOJIOOHArpeBaTe I, TEPMOCTAThl, TUCTHILIATOPBI, IIKa(bl CYIIMIBHBIE, IIKaQbl CYIIHIbLHBIC
BaKyyMHBIC, TI€UH DJICKTPUYECKHUE MY(QeENIbHbIC, YIbTPa3BYKOBas OaHs, IEHTPU(PYTH, TPECCHI
THJIPABIINICCKHUE.

— OOGopynoBanue ons QusuKo-xumuueckoco uccnedosanus u ananuza
BbICOKOIHEP2EMUUECKUX BeUyeCmns U MONIUS, NPOOYKMOB UX 2OPeHUsI U OeMOHAYUL:

Crnexrpodoromerpsr UK u YD, ra3zoBsie v )KHIKOCTHBIE XpoMaTOTpadbl, MacC-CIIEKTPOMETPHI
(BOXX-MC, xpomarorpaduueckas cucrema «Mumuxpom», KXMC), pH-merpsl, pedpakTomeTp,
000pyI0BaHuE ISl TOHKOCIOWHON XpoMaTorpaduu (XpoMaToCKOI), HarpeBaTeIbHbIE CTOJIMKU THITA
Boatnyc mns ompeneneHuss TEMIEpaTypbl IUIABICHHS, JJICKTPOHHBIA CKAHUPYIOIIUHA MHKPOCKOII
«Tecmna BS-340».

— Ilpubopwr u 0bopyoosarue 015 NPoBedeHUs: UCCIe008AHUL CNEYUATbHBIX CBOLUCNE MONIUB
U BbICOKOIHEPSEMUUECKUX BeUjeCs.

- YCTaHOBKH JUTSI ONIPECIICHHUS TEPMHUYECKON CTOWKOCTH, XUMUYECKON U TEPMOIMHAMUYIECKON
COBMECTHMOCTH BBICOKOOHEPT€TUYECKUX BEIIECTB, TOIUIMB M MX KOMIIOHEHTOB: 1) H30TEpPMHUECKHUE
YCTAaHOBKM C MaHOMeTpaMHu THna «bByploH» B KOMIUIGKTE C TEpPMOCTaTaMH, BaKyyMHBIMHU
YCTAaHOBKAMH, HW3MEPUTEIILHBIMU PTYTHBIMH MaHOMETpamu;, 2) aBTOMAaTHYECKas YCTaHOBKa
UCCIIeI0BaHUs TepMUUecKkoii croiikoctu «Bynkany; 3) JICK/TTA/ITA ananuszarop Mettler Toledo,
JICK DTAS 1300; 4) nabopaTopHbie YCTAHOBKH ISl OTIPEICICHUS TEMIICPATyPhl BCIIBIIIKH;

- YCTaHOBKH JUIS HCCIICJOBAaHUS TPOILIECCOB TOPCHHS TOIUIUB U BBICOKOIHEPICTUYCCKUX
BemecTB: 1) ycraHoBku (60MObI) moctosiHHOTO aAaBneHust BIT/1-400 ¢ oxkHamu [Uisi ONTHYECKOM
perucTpalnuy Tpolecca TOPEHHs, KOMIPECCOpPhl BBICOKOTO JABICHHS, MAaHOMETPBHI, TaTUYUKU
JIaBJICHUS TEH30METPHYECKHE; BBICOKOCKOPOCTHBIE ITU(POBbIE BUIACOKAMEPHI; 2) 000pyI0oBaHUE IS
OTpeJieNieHus] paclpefeNieHus] TeMIepaTypsl B BOJIHE TOPEHHS TOIUIMB M BBICOKOIHEPTeTUYECKUX
BEIIECTB C MOMOIIBI0 MUKPOTEPMOTIAp, BKITFOYAIOIIEE YCTAHOBKY AJIsi CBAPKH TepMOTIap, BAIbIIBI IS
MPOKATBIBaHUSI TepMOTap, HaA0Op MPECCHHCTPYMEHTOB JJIsi BHEAPEHUS MUKPOTEpMOTap B 3apsiibl
TOIUTUB U BBICOKODHEPTreTUYECKHX BEIIECTB, PETHCTPUPYIOMIYIO ammapaTrypy (9IeKTPOHHBIH
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yeumurenb SR570, nuudposoii 3anomuHaromuii 12 paspsansiii ocuuuiorpadg ACD-212, kommbioTep)
U TIporpaMMHOe 0OecTiedeHne it 00padOTKU 1 aHATTU3a JaHHBIX;

- YCTaHOBKa [yl MCCJEI0BAaHUS IPOLIECCOB AECTOHAILMM BBICOKOAHEPIE€TUYECKUX BEILLECTB:
B3PbIBHBIE KaMepbl ¢ BO3MOKHOCTBIO IOJpbiBa 0 100 r. B3ppIBUATOrO BELIECTBA B TPOTUIOBOM
SKBHUBAJICHTE, AJIEKTPOMAarHuTHas METOJMKA OIPENEIICHUs NapaMeTPOB JIETOHALUU B KOMIUIEKTE C
perucTpupyomeid anmaparypod  (mudpoBoil  3amOMUHAIONIMK  ocILIOrpad, KOMITBIOTED,
IIPOrpaMMHOE OOECIIeueHue);

- YCTAaHOBKH JIJIs1 OIIPEIEIICHUS] TEPMOXUMHUYECKUX CBOMCTB BHICOKOIHEPIE€TUUECKUX BEILIECTB
u TormB: 1) «domba buxensp» 17151 onpenenaeHust MpoyKTOB U TEIUIOTHI B3PbIBYATOIO IPEBPAIICHMUS;
2) xanopumerpuueckas OombOa u kaimopumerp B-08M nns ompeneneHus TEIUIOTHI CropaHus,
SHTAJIBIINK 00pa30BaHMUs, TEIJIOTHl B3PHIBYATOTO MPEBPALIEHUS, COCTaBa MPOJYKTOB B3pPHIBUATOrO
npeBpaieHusi; 3) razoBelii  Xpomarorpad  JUis  ONpEAETeHHs  COCTaBa  IMPOJIYKTOB
CrOpaHHUsl/B3pbIBUATOTO MIPEBPALCHUS;

- YCTaHOBKHM JJIsi OINpEACNEeHUS YyBCTBUTEIBHOCTU TOIJIMB M BBICOKOIHEPIE€TUYECKUX
BELIECTB K pa3IM4HbIM BHEWHUM BoznedcTBusM: kompbl K-44-11 u K-44-1 nansa onpeneneHus
YyBCTBUTEIBHOCTU K yaapy; konep K-44-1I1 mist onpenenenuss 4yBCTBUTENBHOCTH K TPEHUIO.

6.2.2 Yueono-naznaonvie nocoousn:

KomMmmbroTepHbie npe3eHTauu K JIGKIIMOHHBIM KypcaM, MaKeThl TEXHOJIOTHYECKUX YCTAHOBOK,
MakeThbl 00eNpPUIIacoB, MAKETHI TUIIOBBIX CPEICTB MHUIIUUPOBAHUSI.

6.2.3 Komnviomepul, unghopmayuonno-meneKoOMMyHuUKaAyuonHble cemu, AnNNApamHo-
npozpammubsie U ayOuo6u3yanbHbvle Cpeocmea:

[IepconanbHbple KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeBarensiMu CD u DVD,
MIPUHTEpAMU U MIPOrPaMMHBIMH CPEJICTBAMU, B TOM YHUCIIE IPOrpaMMaMHU JJIs pacyeTa rnapameTpoB
TOPEHUS U IETOHALMH TOIUIMB U BBICOKOOHEPIE€TUUECKUX BEIIECTB, IPOEKTOPHI, SKPaHbl; AYAUTOPHH
CO CTAaLlMOHAPHBIMM KOMIIJIEKCAMH OTOOpa)KeHHUs MH()OPMAILUH € JIF0O0Tr0 3JEKTPOHHOTO HOCUTEIS;
KOIMPOBAJIbHBIE AlllIapaThl; JIOKAJIbHAS CETh C BBIXOAOM B MHTEpHET.

6.2.4 Ileuamnuvie u 31eKmporHbIe 00PA308AMENIbLHBIE U UHPOPMAUUOHHDLIE PECYPChL:

NuapopManimoHHO-METOIMYECKUE MaTepuajabl: y4eOHBbIE TMOCOOMS 10 AMCIUIUTMHAM
BAPUATUBHOW YaCTH IPOTPAaMMBbl; METOJWYECKHUE PEKOMEHIALMH K IPAKTUYECKUM 3aHATHAM;
JJIEKTPOHHBIE y4yeOHbIE H3JaHUs IO JUCLUIUIMHAM BapUaTUBHOM 4YacTH, HAay4YHO-IIOIMYJSPHBIE
IEKTPOHHBIC U3JAHUS.

OneKTpoHHble 00pa3oBaTeNbHBIE pecypchl: KadeapaibHble OHOMMOTEKH 3JIEKTPOHHBIX
W3JIaHUH 10 IUCLUUIUIMHAM OCHOBHOM M BapMATUBHOM YaCTH; MIEKTPOHHBIC IIPE3CHTALNN K pa3/ienaM
JEKIIMOHHBIX KypCOB; y4eOHO-METOJUUECKUE pa3paboTKu Kadeaphl B 3JEKTPOHHOM BUE; yUE€OHbIE
GWIBMBI K pa3jenam JUCHMIUIMH; KadeapallbHble KOMIBbIOTEPHBbIE 0a3bl JaHHBIX MO CHEIHAIbHBIM
CBOMCTBaM TOIUIMB U BBICOKOOHEPIE€TUYECKUX BEILECTB.

[Tomemenus 1t caMOCTOSITENBHONW pabOThl OOYyYaroIUMXCs OCHAIEHbl KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTh «lHTepHeT» M oOecreyeHsl AOCTYIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA.

VYHuBepcurer oOecrneyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3HOHHOIO U CBOOOJHO
pacrpocTpaHseMoro MporpaMMHOI0 00ECIICUEHUS, 8 MOM YUC/1e OMeYecCn8eHHO20 NPOU3EOOC 6a
(cocTaB ompenensercs B padouux mporpaMMax AUCHUUIUIMH (MOIYJel) u noonexcum o0OHO6IEHUIO
npu Heo6xo0umocmu).

IIpu ucnonp3oBaHMU B 00pa30BaTENbHOM IPOLECCE MEYATHBIX M3IAaHUM, B YHHUBEPCUTETE
copmupoBaH OMOIMOTEUYHBbIN (POHJ, YKOMIIJIEKTOBAHHBINA MEYaTHBIMU M3JaHUSMH U3 pacyera He
MmeHee 0,25 sk3eMIUIsipa KaXJ0ro M3 H3JaHMM, yKa3aHHbIX B pabouux Mporpammax JUCHMILIHH
(Momyrneit), mporpamMmax NpakTHK, Ha OJHOro OOYydYalolerocs M3 Yucla JHL, OAHOBPEMEHHO
OCBAMBAIOIINX COOTBETCTBYIOIIYIO JUCHUIUIMHY (MOJYNb), TPOXOSIIUX COOTBETCTBYIOIIYIO
MIPAKTHUKY.
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OOyvaromumMcst oOecriedeH JIOCTyH (yAaleHHBIM JOCTYII), 6 HMoOM uucie 6 ciaydae
npumeHeHusn 3INeKMPOHHO20 O00yueHUs, OUCMAHUUOHHBIX 00pA306AMENbHBIX MEXHON02UI, K
COBPEMEHHBIM MPO(PECCHOHATBHBIM 0a3aM JaHHBIX ¥ WH(POPMALMOHHBIM CHPAaBOYHBIM CHCTEMaM,
COCTaB KOTOPBIX ONpENENAETCs B padOyMX MporpaMMax AWCLUUILIMH (MOAYJIEH) M MOMAJIEKUT
OOHOBJICHHUIO (ITPH HEOOXOIUMOCTH).

OOyuaromuecs U3 4Mciaa WHBAJIUAOB U JIMI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBS
o0ecrieunBarOTCA MEYaTHBIMU U (WJIHM) DJEKTPOHHBIMH 00pa30BaTeIbHBIMU pecypcamu B (opmax,
aJIalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 310POBbSL.

Jlig peanu3an OCHOBHOM 0Opa30oBaTeNIbHON MporpamMmbl MOJATOTOBKHM 10 Iporpamme
cnenuanurera no cnemuanbHocTH 18.05.01 Xwumuueckas TEXHOJOTHS 3HEPrOHAYbIIICHHBIX
MaTepUaJIOB U M3JENIUH, creuuanu3anus «XuUMUYecKas TEXHOJIOTHS OPraHMYEeCKHX COEIUHEHUI
a30Ta» UCTOJIB3YIOTCS (DOHBI YIEOHOM, YIeOHO-METONIECKOM, HAYYHOU, MEPUOIUIECKON HAyIHO-
TeXHUYecKkol  nureparyppl  MHopmanumonHo-oubmuoreunoro  mnenrpa  (MBL)  PXTVY
uM. [I.1. Menneneesa u kadeap, yuacTBYIOIINX B peaTn3aliy MpOTPaMMEI.

NudopmanronHo-6ubauoreunsiii nentp PXTY wum. J[. U. MenneneeBa obGecrneunBaer
MHOOPMALIMOHHYIO  TOJJIEPXKKY ~ pealiu3allid  MporpaMMbl,  COJCHCTBYeT  IMOATOTOBKE
BBICOKOKBaJIH(PUIIMPOBAHHBIX CIELMATUCTOB, COBEPLICHCTBOBAHUIO y4EOHOIO Ipoliecca, HaydHO-
HCCIIEIOBATENIbCKOW pabOThl, COCOOCTBYET PAa3BUTHIO MPO(ECCHOHATBHOM KyJIbTYphl OyIyIIero
CHeIHaIuCTa.

UBL] yauBepcuteTa obOecmeunBaeT OOydYalOMIMXCSd OCHOBHOW  ydeOHOHM, y4ueOHO-
METOIMYCCKON M HAYIHOU JTUTEPATYPO, HEOOXOIMMOM TS peaTn3allii U Ka4eCTBEHHOTO OCBOCHUS
00yyarouMMucs 1o MPorpaMMe CrerrainTeTa 00pa3oBaTeIbHOr0 Mpolecca 1Mo BCEM JAUCHUIUIMHAM,
npaktukaM u ['MA ocHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl MOATOTOBKH CIIEUAIHUCTOB.

O6mmit 06seM MHOTOOTpacHeBoro (Gouma MBI Ha 01.01.2022 cocraBnser 1 719 785 k3.

®donx yuyeOHOM U y4eOHO-METOIMYECKOW JIUTEpaTyphl YKOMILJIEKTOBAH TI€YaTHBIMH
M3JaHUAMU U3 pacyeTa He MeHee 0,25 3K3eMIUIIpOB KaXKA0ro U3 M3JIaHWl OCHOBHOW JIUTEPATYPHI,
MEPEYHCIICHHOW B palo4mMX MporpaMMax IUCIHUIUIMH (MOJyJel), MpakTuk, u He meHee 0,25
AK3EMILISIPOB JIOTIOJIHUTEILHON JIUTEPATYphl Ha OTHOTO 00Y4aroIIerocs.

®DoHA  JOMOJHUTEIBHOW  JUTEPATYpbl BKIIOYAET IMOMHUMO YYEOHOM  JUTEpaTyphl
oduIMalbHbIe, CIPAaBOYHO-OMOIMOrpadguueckue, CHEIUATU3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOexHbIe ePUOANYECKrEe U HHPOPMAIIMOHHBIE U3/IaHuSs.

NuadpopManiioHHO-OMOIUOTEUHBI  IIEHTP  00ECIEUYMBAET  CaMOCTOSATEIbHYIO  paboTy
oOyyaronuxcs B YMTAIbHBIX 3ajaX, MPEJAOCTaBIsIs IIHUPOKUN BHIOOP JUTEPATYphl MO AKTYaIbHBIM
HampaBJICHUsAM, a Takke oOecreynBaeT JOCTyn K NpodecCHOHANbHBIM 0a3aM JaHHBIX,
MH(OPMALMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOywarommuiics obecriedeH CBOOOTHBIM JIOCTYIIOM U3 JIFOOO TOYKH, B KOTOPOi
uMeeTcst foctyn kK cetu MHTepHeT, Kk anekTpoHHO-O0nbanoreynot cucrteme (ObC) YHuBepcurera,
KOTOpasi COACPKUT pa3IUUHbIC U3JaHHsI TI0 OCHOBHBIM M3Yy4aeMbIM JUCIHILIUHAM U c(HOpPMUPOBaHA
IO COTJIACOBAHUIO C MPaBOOOIagaTeNs MU YUeOHON U y4eOHO-METOIMUECKON JTUTEePaTYpHI.

Jl11s 6071€€ OTHOTO U OTIEPATUBHOTO CIIPaBOYHO-0MOIHOrpadguueckoro u "HGOPMAIMOHHOTO
obcnyxuBanus B b1l peann3zoBana TeXHOJIOTHUS AIEKTPOHHOM I0CTaBKU JOKYMEHTOB.
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DJIeKTPOHHbIe HH(OpMallHOHHBIE pecypChl, HCIOJIb3yeMble B pouecce 00y4eHHus

PexBHU3UTHI aorosopa

(HOMep, AaTa 3aKJIIYCHUsI, CPOK

XapakrepucTuka 0u0JMOTEYHOT 0

JIEKTPOHHBII . .
Ne i JAeHCTBHSA), CChIIKA HA calliT (¢onaa, 10cTYNl K KOTOPOMY
IBC, cymma norosopa, NpeaocTaBIseTcs A0r0BOPOM
KOJIMYECTBO KJIIYeil

DNEeKTPOHHO- [IpuHamIeKHOCTH — CTOPOHHSIS Komnexkuun: «Xumus» - uzn-sa HOT,
OoubimoTeyHas PexBusutel norosopa — OO0 «Xumus» - usa-sa Jlaboparopust
cuctema (9bC) «3paTenbcTBO «JIaHb)» 3HaHUH, «XuMHD» - m31-Ba «JIAHbY,
«JTAHDb» Horosop ot 26.09.2020 «Xumusi»-KHUTY (Kazanckuit

Ne 33.03-P-3.1-2173/2020
Cymma noroBopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccpuika Ha caut 9bC —
http://e.lanbook.com

KonunvecTBo kiroyen — 1octyn
JUTSI 3aPETHCTPUPOBAHHBIX
noss3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN OCTE

MEPCOHAIBHON PETUCTPAIIUM Ha
cante OBbC.

HaLlMOHAJIBHBIN UCCIEN0BATEIIbCKUMN
TEXHOJIOTUYECKUN YHUBEPCUTET),
«Xumusa» - uza-sa PU3MATIIUT»,
«udopmarukay - u3a-sa «JIAHbDb»,
«udopmatukan-HarmoHanbHbIM
OTKpBITBII YHUBEPCUTET
«HTYUT», «THX)EHEpHO-
TEXHUYECKUE HAYKN» - U3]I-Ba
«JIAHbY», «Teopernueckas
MexaHukay - nu3a-sa «JIAHbDb,
DKOHOMHKA U MEHEDKMEHT) - U3/-Ba
HamkoB u K., a Takke oTaenbHbIS
W37aHus B COOTBETCTBHUH C
JoroBopom.

[IpuHaIe)KHOCTH — CTOPOHHSS
PexBusutel norosopa — OO0
«M3marenbcTBO «JIaHb)
HoroBop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

CymmMma norosopa —498445-10
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonuuecTBo kimtoueit — noctyn
JUTSL 3aPETUCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMIIbIOTEpA.

Kommexmun: «Xumusay - u3a-sa HOT,
«Xumus» - u3a-sa Jlaboparopus
3HAHUM, «XHUMU) -

KHUTY (Kazanckuii HallMOHAIbHBIN
HCCIIEe10BaTEIbCKUI
TEXHOJOTUYECKHUI YHUBEPCUTET),
«Xumus» - u3ga-sa DUSMATIINT»,
«Mudopmaruka» - HarmoHabHbIN
OTKpBITBI YHUBEPCUTET
«MHTYUT», OxoHOMHUKA U
MEHEKMEHT» - u3a-Ba Jlamkos u K.,
a Tak)Ke OT/AENbHbIC U3JIaHUs U3
KOJUIEKUUW JPYTUX U31ATENbCTB B
coOTBETCTBUU ¢ JloroBopom.
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http://e.lanbook.com/
http://e.lanbook.com/

VY 1aneHHslid 10CTyN NOCTE
MEPCOHAIIBHOM PETUCTPALIMU Ha
caiite OBC.

[Ipunamie)xHOCTh — CTOPOHHSIS
PexBusute! norosopa — OO0
«3marennpcTBO «JIaHby»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymwma jtoroBopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccpuika Ha caut 9bC —
http://e.lanbook.com

KonmuecTBo kimrouei — nocryn
JUTSI 3aPETHCTPUPOBAHHBIX
noss3oBareieit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHblid 10CTyN OCTE
MEPCOHAIBHON pEruCTpalvy Ha
caiite OBbC.

«Xumusa» - u3a-sa «JIAHby,
«Mudopmatuka» - uza-sa «JIAHDby,
«HXEHEPHO-TEeXHUYECKUE HAYKU) -
u3n-Ba «JIAHby, «Teopetnueckas
MexaHukay - u3a-sa «JIAHbDb,
«®Pusuka» - uza-sa «JIAHb», a taxxke
OT/ICNIbHBIC U3JIAHUS U3 IPYTUX
KoJIIeKIui u3garenscrBa «JIAHDb» B
COOTBETCTBUU C JloroBOpOM.

DJIEKTPOHHO - [Tpunamie:xxHOCTh — COOCTBEHHAsT | DJIEKTPOHHBIC BEPCUU YUEOHBIX U
OnbIMoTeYHAS PXTYV. Hay4HBIX 37aHui aBTOpoB PXTY
cuctema MBI o Bcem OOIL
PXTY um. Ccpuika Ha caidt ObC —
I.U. Menpneneesa | http://lib.muctr.ru/
(ma 6aze AUBC
«HpOucy) JlocTyn i mojib3oBarenen

PXTYVY ¢ moboro koMIproTepa
Nudopmannonno- | [IpuHaane:xHOCTh CTOPOHHSA. DnekTpoHHas 6ubIMoTeKa
CIpaBOYHas PexBuzutel kouTpakta — OO0 HOPMAaTUBHO-TEXHUYECKUX U3TAHUM.
cucrema «MHOOPMITPOEKT-Lentp» Conepxut 6osee 40000
«TEXOKCIIEPT» HallMOHAJIBHBIX CTAHAAPTOB U Jp.
«Hopwmpsl, npaBuna, | Konrpakr ot 24.12.2021 HTJ
CTaH1apThl 216-2779A/2021
Poccum».

CymmMma norosopa — 887 604-00
C 01.01.2022 no 31.12.2022

Ccpuika Ha cant 9bC —
http://reforma.kodeks.ru/reforma/
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Kosmuectso ximtoueit — 10
JIMLEH3UH + JIOKAJIBHBIN JOCTYII C
komnbrorepos MBI,

DneKTpoHHas [IpuHauIe)KHOCTE — CTOPOHHSA B Ob/1 nocTynHsbl 31€KTPOHHbIE
oubnmoTreka PexBusutel norosopa — ®PI'bY Bepcun auccepranuii Poceniickoit
JUCCepTalui PI'b ['ocynapcTBeHHON OMONIMOTEKU:
(BB PI'b) Horosop ot 23.04.2021 ¢ 1998 roga — o cnenuanbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMHUYECKHE HAYKH,
«¥Opumueckue HayKn»,
Cymma norosopa — 398 840-00 «[lemaroruveckrie HayKu» 1
«IIcuxonornyeckue HaAyKm»;
C 23.04.2021 o 22.04.2022 ¢ 2004 rona - 1o BceM
CHEIUAILHOCTSIM, KPOME MEIULIUHBI U
Ccpuika Ha caiit ObC — bapmannu;
http://diss.rsl.ru ¢ 2007 roza - o BceM
CHEIUAIbHOCTSIM, BKJII04ast paboThl
KommuectBo xmroueii — 10 [0 MEIUIMHE U (hapMalHH.
muueH3ui + pacnevarka B MBI
b1 BUHUTHU PAH | [IpuHauie:)kHOCTb — CTOPOHHSIS Kpynneiimas B Poccun 6a3 gaHHbIX
PexBusutel norosopa- BUHUTH | mo ecTecTBEHHBIM, TOUHBIM U
PAH TEXHUYECKUM HayKaM. Bxirouaer
Horosop ot 20.04.2022 marepuansl PXK (PedeparuBHoro
Ne 33.03-P-3.1-4426/2022 xyprana) BUHUTHU ¢ 1981 r.
OOmruii oobem bJI — 6omee 28 mitH.
CymmMma morosopa - 100 000-00 JTIOKYMEHTOB
C 20.04.2022 o 19.04.2023
Ccbuika Ha calT —
http://www.viniti.ru/
KonnuecTBo kirouei —
JIOKaJIbHBIN TOCTYIT JUIst
nosb3oBareiieit PXTY B UBL]
PXTYVY.
Hayuno- [IpuHaIe)XKHOCTh — CTOPOHHSIS Hayunas snextponHas Oubnuoreka
ANICKTPOHHAS PexBu3uTHI TOTOBOpA — eLIBRARY.RU — a0 kpynHenmuit
oubnuoreka OOO Hayunas 35eKTpOHHAs poccuiickuii nH(HOPMALIMOHHO-

«eLibrary.ru»

oubaMoTeKa,

Horosop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

CymmMma norosopa — 1 309 275-00

C01.01.2022 mo 31.12.2022

aHAJIUTUYECKUI mopTa B 001acTH
HayKHU, TEXHOJIOI'MH, METULIMHBI U
o0pa3oBaHus, cojepxKalui
pedepaTsl U MOJHBIE TEKCTHI Oosee 29
MJIH Hay4HBIX CTaTei U myOIuKanuii,
B TOM UHCJIE YIEKTPOHHBIE BEPCUU
6011ee 5600 poccuiickux Hay4HO-
TEXHUYECKUX KYPHAJIOB.
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CcrhUIKa Ha CalT —
http://elibrary.ru

KosmuecTBo Kimtouen — 1ocTyn
Jutst moJsib3oBatene PXTY no IP-
ajzipecaM HEOIPAaHUYEH.

VY najnieHHbId TOCTYII ITOCIE
IIEPCOHAJIBHON PETUCTPALUU Ha
caiite HOb.

CripaBouHo-
IpaBoBasi CUCTEMa
I'apanT»

[IpuHaAIEKHOCTD — CTOPOHHSS
Kontpakr ot 27.12.2021

Ne 215-2745A/2021

Cymma xonTtpakta 680 580-00
C 01.01.2022 o 31.12.2022

CchpUIKa Ha CauT —
http://www.qarant.ru/

KonmuecTBo kimroueit — noctyn
s moab3oBarener PXTY mo IP-
aJpecaM HeOTrpaHWYEH

I'apanT — cripaBo4HO-IIpaBOBAas
CHUCTEMA I10 3aKOHOIATEIbCTBY
Poccuiickoit @enepanuu.

DJIEKTPOHHO-
OubaMoTEeYHAs
cHcTEeMa
HM3J1aTeNLCTBA
«OPANT»

[IpuHa1eXHOCTh — CTOPOHHSS
«DNEeKTPOHHOE U3ATEHLCTBO
FOPAIT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

CymmMma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Ccoiika Ha caift — https://biblio-
online.ru/

KonnuecTBo kimtouei — goctyn
JUISL 3apETUCTPUPOBAHHBIX
noJb3oBaTesier PXTY ¢ aro0oro
KOMIIBIOTEpA.

VY 1aneHHsli 10CTyN IIOCe
MIEPCOHAIIBHOW PETUCTpaLlUM Ha
caiite OBbC.

DJNIeKTpOHHAass OMOJIMOTEeKa BKITIOYAET
6onee 5000 HanMeHOBAHUH
y4eOHHUKOB ¥ YIEOHBIX TIOCOOUH 110
BCEM OTpaCIISIM 3HAHUH JUIS BCEX
ypoBHE# npodeccnoHaIbLHOTO
00pa3oBaHus OT BEAYIINX HAYYHBIX
IIIKOJI C COOJTFOICHHEM TpeOOBaHUMA
HOBBIX PI'OCoB.
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DNEeKTPOHHO-
OoubnroTeyHas
cucrema
«KoHcynpTaHT
CTYICHTa»

[IpuHauIeKHOCTD — CTOPOHHSAA
00O «Ilonurexpecypce»
Horosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

Cymma noroBopa — 258 488 - 00
C 16.03.2022 mo 15.03.2023

CchUIKa HA CalT —
http://www.studentlibrary.ru

KonmuecTBo kimrouei — nocryn
JUTSI 3aPETHUCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY maneHHbslid 10CTyN MOCTE
MEePCOHAIBHON PErUCTpPAIIU Ha
carite ObC.

KoMmmiexT n3mannii, BXOAAIINX B
0a3y naHHbBIX «DJIEKTPOHHAS
ounbimoreka TexHuueckoro BY3ay.

10

DIJIEKTPOHHO-
OubIMoTEYHAS
cucrema
«ZNANIUM.COM

»

HpI/IHa)IJ'Ie)KHOCTB — CTOPOHHSAA
000 «3HAHUYM»,

Horosop ot 06.04.2022

Ne 48 36¢/33.03-P-3.1-4378/2022

CymmMma nmorosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchUIKa Ha CauT —
https://znanium.com/

KonundecTBo Kitodeit - foctyn jyist
3aperuCTPUPOBAHHBIX
noJyib3oBateiie PXTY ¢ mro6oro
KOMITBIOTEPA.

Komnnekuust n3nanuii yaeOHUKOB U
y4eOHBIX MOCOOUH MO Pa3TMUYHBIM
OTpACIIsIM 3HAHUU JJI BCEX YPOBHEU
poeCCHOHAIBHOTO 00pa30BaHU.

11

HNudopmanmronHo-
aHaJIUTHYECKas
cucTeMa Science
Index

[IpuHaaneXHOCTh — CTOPOHHSASA
00O «HayuHas anekTpoHHast
OoubIroTEeKa»

Jlorosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

CymmMma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023

CcrlUIKa Ha CalT —
http://elibrary.ru

CucremaTtu3zanus, KOppeKTUPOBKA
npoduneit yuenoix PXTY u
YHUBEpPCUTETA B LIEJIOM. AHAIU3
MyOIMKAIIMOHHON aKTUBHOCTHU
COTPYAHHKOB YHHUBEPCUTETA.
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KosnuecTBo xirouen —
JIOKaJIbHBIN JTOCTYII JUIS
coTpynHukoB MBII.

BecrnaTHble apXUBHBIC KOJUICKIINH, TPHOOpEeTeHHBIE MUHOOPHAYKH JIJIsl BY30B.

Apxus U3narensctBa American Association for the Advancement of Science.Ilaker
«Science Classic» 1880-1996

Apxus NsnarenscTea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3narenscrsa Uacruryra dusukn (BemnkoOpuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOro BBIIYCKA KAXKIOT0 KypHanaa mo 1999, 1874-1999

Apxus nsnarenscrsa Nature Publishing Group. ITaker «Nature» ¢ IepBOro BEIITYCKA
repBoro Homepa mo 2010, 1869-2010

Apxus usnarensctsa Oxford University Press. ITaker «Archive Complete» ¢ iepBoro
BBIITYCKA KayKI0T0 skypHasia mo 1995, 1849-1995

ApxuB m3narenncrBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITYCKA Kaykaoro skypHaia mo 1998, 1890-1998

Apxus m3nareanctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BeImycka
Ka)KJ0T0 KypHaa mo 1996, 1798-1997

Apxus usnarensctsa Cambridge University Press. TTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BBITYCKa Ka)XI0oro xypHaia mo 2011, 1827-2011

Apxus xypHanoB Koposesckoro xumuueckoro oomecrsa(RSC). 1841-2007

ApXHB KOJIEKIIUH KYPHAJIOB AMEPUKAHCKOr0 reou3ndeckoro corwsa (AGU),
npeaocTaBisieMblii n3aarenbcTBoM Wiley Subscription Services, Inc. 1896-1996

becrutatapie oduinanbHbIe OTKPBITBIE pecypchl IHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6beaunsier 6omee 10000 HaydHBIX )KYPHAJIOB 110 PA3IMYHBIM OTPACIISAM 3HAHUI
(oxoJ10 2 MUJTMOHOB cTatei) n3134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pazmernieno 6osiee 3000 KHUAT TIO pa3IUYHBIM OTPACIISIM 3HAHUHN, TIPEIOCTABICHHBIX
122 Hay4yHBIMH U3JATEIbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix BKimrovaet 6osee 300 pereH3upyeMbIX )KypHAIOB TI0 OMOMEIUIIMHE, METUIIMHE
1 €CTECTBEHHBIM HaykaM. Bce craTbu, pa3MmenieHHbIe B 0a3e, HaX0AaTcsl B CBOOOHOM JIOCTYIIE.

4. DnexTpoHHbIH pecypce arXiv https://arxiv.org/

Kpynueimum GecrutaTHpId apXyB 3JIEKTPOHHBIX HAYYHBIX ITYOJUKAIUI TI0 pa3jaesiamM
(hY3uKH, MaTeMaTHKH, THHOPMATHKH, MEXaHUKHU, aCTPOHOMUH U Orojioruu. iMeercs moapoOHbIii
TEMaTUYECKHI KaTalor U BO3MOKHOCTh IMOMCKA CTaTel IO MHOKECTBY KPUTEPUEB.

5. Kostekiust xypHanoB MDPI AG http://www.mdpi.com/

MHoroaucUUIUIMHAPHBINA U(POBOI U3AATEIBCKUN pecypce, ABIseTCs mIaThopMoil st
PEIEeH3UPYEMBIX HAYYHBIX KYPHAIOB OTKPBITOTO AocTyna, u3aawmuxcs MDPI AG (baszens,
HIBetinapus). M3natenbeTBo BoimyckaeT 6osiee 120 pasHooOpa3HbIX 3JEKTPOHHBIX KYPHAJIOB,
HaXOSIIUXCS B OTKPBITOM JOCTYTIE.

6. 3naTenbcTBO ¢ OTKPBIThIM gocTynoM InTech http://www.intechopen.com/

[lepBoe u kpymHeiIee B MUPE U3aTEIbCTBO, MyOIHKYIOIee KHUTH B OTKPBITOM JIOCTYIIE,
oxono 2500 Hayunsix uzganuii. OCHOBHAs TeMaTU4YecKas HAMpPaBIECHHOCTh - (PU3UUYECKUE U
TEXHUYECKUE HAyKH, TEXHOJOTUHU, METUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza nannbIx xumuueckux coequaennit ChemSpider http://www.chemspider.com/

ChemSpider — sTo GecriatHas XumMuUecKkas 0a3a JaHHBIX, TPEIOCTABJISIONIAs OBICTPHIHA
JOCTYII K OoJiee 4yeM 28 MUJUTMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM nH(popmarmu. Pecype
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npunaanexxut KoponeBckoMmy xumndeckomy odmiectBy BennkoO6puranuu (Royal Society of
Chemistry).

8. Komnexrus xypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnekius )xypHajoB, B KOTOPBIX IYOJHKYIOTCS OTYETHI O HOBBIX
HCCIIEIOBAHUAX B 00JIACTH €CTECTBEHHBIX HAYK U MEAULIMHBIL. Bce KypHalibl pa3MelleHbl B
cBoboaHOM Aoctyre (Open Access), Bce CTaThH MPOXOJISAT CTPOTOE HAYYHOE PEIIEH3UPOBAHHUE.

9. US Patent and Trademark Office (USPTOQ) http://www.uspto.gov/

BenomcTBo no matentam u ToBapHbM 3HaKaM CILIA — USPTO — npenocraBinsier
cBOOOTHBIN TOCTYII K aMEPUKAaHCKUM TaTeHTaM, OIyosmkoBaHHBIM ¢ 1976 1. 1o HacTosee Bpems.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[atenTs! (OO MaTeHTHBIE 3asBKH) Oosiee 50 HAMOHAIBHBIX M HECKOJIBKUX
MEXAYHapOAHBIX MaTEHTHBIX OI0pPO, B TOM yuciie ociaHble TekcThl nateHToB CIIIA, Poccun,
®panuuu, Snoxnuu u ap.

11. ®enepanbHbIi WHCTUTYT IIPOMBIIIJIEHHO N cOoOCTBEHHOCTHU (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest ®UIIC cBoboiHOTO J0CTYyMA:

- DnextpoHHsbie Otoyuterenn. M3o0perenus. [lonesnsie Momemn.

- OTKpBITBIE PEECTPHI POCCUMCKUX N300peTEeHUH U 3asiBOK HAa U300peTeHUSI.

- Pedepatsl poccuiickux NaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [lonHbIE TEKCTHI POCCUNCKUX MATEHTHBIX IOKYMEHTOB U3 MOCIEAHET0 0(UIINATBHOTO
OrOJITIeTEHS.

6.3 TpeGoBanus Kk kaapoBbIM ycaoBusaM peasuszanun OOII cnenuaaurera

Peamuzarmuss  OOIl  cnermumanuTeTra oO€CTEUMBACTCS TMENAarOTMUECKHUMHU  paOOTHHKAMHU
YHHBEPCHTETa, a TAKXKE JHMIaMH, TpuBiIekaeMbiMu K peanm3zanuu OOIl creruanuTera Ha WHBIX
YCIOBHSIX.

Kpamudukamms MeIarOTMYECKIX pabOTHUKOB YHUBEPCUTETA COOTBETCTBYET
KBATM(UKAIMOHHBIM TpeOOBAaHUSM, yKa3aHHBIM B KBAIH(PUKAIMOHHBIX CHpPABOYHUKAX M (MJIN)
npo(hecCHOHABLHBIX CTaHIApTaX.

He wmenee 60 TpOIEHTOB YHMCIEHHOCTH TIENArOrMYeCKHX pPaOOTHUKOB YHUBEPCUTETA,
yuactBytonmx B peammzanuu OOIl cnenmanurera, W JIMIl, TPUBICKAEMBIX YHHBEPCHTETOM K
peamuzaru OOII crienuanuTeTa Ha MHBIX YCIOBHSX (MCXOJS M3 KOJMYECTBA 3aMEIIAEMBIX CTaBOK,
MPHUBEJICHHOTO K IIEJIOYHCICHHBIM 3HAYCHUSIM), BEAYyT HAYyYHYIO, Y4eOHO-METOJIUYECKYIO U (HJIN)
MPAKTUYECKYIO padOTy, COOTBETCTBYIOUIYIO IPODHUIIIO MIPETI0IaBAEMOM JAUCIUILIHHBI (MOTYJIIO).

He wmeHee 5 TpOIEHTOB 4YHCICHHOCTH II€arOTHYECKUX paOOTHUKOB YHUBEPCUTETA,
yuactByromux B peanuzauuu OOIl cnenumanurera, W UL, NPUBJICKAEMBIX YHUBEPCHUTETOM K
peanuzanuu OOII crienmanuTeTa Ha UHBIX YCIOBHUAX (MCXOJIS M3 KOJUYECTBA 3aMEIIaeMbIX CTaBOK,
MPUBEJICHHOTO K IICJIOYMCICHHBIM 3HAYCHHSIM), SIBIISTIOTCSI PYKOBOJUTEISAIMU M (W) paOOTHUKAMHU
WHBIX OpraHu3allyii, OCYIIECTBISIONIMMH TPYAOBYIO JEATEILHOCTh B MpodecCHOHANbHOM chepe,
COOTBETCTBYIOIICH MPO(ECCHOHALHON ACATEIBHOCTH, K KOTOPOW TOTOBSATCS BBHIITYCKHUKU (MMEIOT
cTaxk paboThl B JaHHOU mpodeccoHanbHOU chepe He MeHee 3 JeT).

He menee 60 mpoIieHTOB YHCIEHHOCTH MEJAarorndeckux pabOTHUKOB YHHUBEPCUTETA U JIUII,
MIPUBJIEKAEMBIX K 00pa30BaTeNbHON JAESITENbHOCTH YHHUBEPCUTETOM HA MHBIX YCIOBUSIX (HCXOHS U3
KOJIMYECTBA 3aMEIaeMbIX CTaBOK, MPUBEJCHHOTO K IEJIOYHCICHHBIM 3HAUEHUSIM), HMEIOT YUCHYIO
CTETeHb (B TOM YHCIIE YUEHYIO CTENICHb, ONYYEHHYIO B MHOCTPAHHOM IOCY/IapCTBE U MPU3HABAEMYIO
B Poccuiickoit @eneparun) u (wim) yueHoe 3BaHHE (B TOM YHCIIE YY4EHOE 3BaHME, MOJYYEHHOE B
MHOCTpPaHHOM TOCyJlapcTBe U Mpu3HaBaeMoe B Poccuiickoit denepanun).

Oob1ee pykoBoACTBO HaydHBIM conepxkanuem OOII crieruanurera oOCyIecTBISIeTCS HAyqYHO-
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MeIarOTHYECKUM PaOOTHUKOM YHUBEPCUTETA, UMEIOIIUM YUEHYIO CTENEHb (B TOM YHCIE YYEHYIO
CTeNeHb, NPHUCBOCHHYIO 3a pyOexkoM U mnpusHaBaemyio B Poccuiickoit ®eneparun),
OCYILECTBIISIIOLIUM  CaMOCTOSITEJIbHBIE ~ HAay4yHO-HCCIENA0BATEIbCKUE  (TBOPUYECKHUE)  IIPOEKTHI
(Y4acTBYIOIIMM B OCYIIECTBJIEHUU TAaKHUX IPOEKTOB) IO CHELUUAIBHOCTH, MUMEIOIIUM €KErOJIHbIE
MyOJIMKAIUH 110 Pe3y/IbTaTaM yKa3aHHON HAayYHO-HCCIIeI0BATEIbCKON (TBOPUYECKOI) IeATEIILHOCTH B
BEIYIIHMX OTEYECTBEHHBIX U (MJIM) 3apyOEKHBIX PEIICH3UPYEMbIX HAYUHBIX KypHAJIaX U U3JaHUAX, a
TAK)K€  OCYLLIECTBJSIOIIMM  €XKEroAHYI  amnpoOaluio  pe3yJbTaTOB  YKa3aHHOMW  HAay4dHO-
UCCIIEIOBATENIbCKONW  (TBOPYECKOW) JAEATEIbHOCTH HA HALMOHAIBHBIX U MEXJIyHapOJHBIX
KOH(EpEHIIHSIX.

6.4 TpedoBanus k puHaHCOBBIM ycjaoBusAM peasnzauun QOII cneunaanrera

®unancoBoe obecnieuenue peanuzanuu OOII cnenmnanuTeTa ocymiecTBiIseTcs B 00beMe He
HIDKE 3HaUeHHI 0a30BBIX HOPMATHBHBIX 3aTPaT Ha OKa3aHUE TOCYIaPCTBEHHBIX YCIIYT 110 PeaTi3alin
00pa3oBaTeNbHBIX TMPOTPaMM BBICHIETO OOpa30BaHMs — MPOTpaMM CIEIHATUTETa W 3HAYCHHN
KOPPEKTUPYIOIINX  KOA(PPUIIMEHTOB K  0a30BBIM  HOpMAaTMBaM  3aTpaT, OMNpeAesIIeMbIX
MuHuCTEpCcTBOM HayKHu U Bbiciiero oopasosanus Poccuiickoit denepanun.

6.5 TpeGoBaHus K NPUMEHsIEMbIM MEeXaHM3MAaM OLIEHKH KayecTBa 00pa30BaTe/IbHOM
NesiTeJIbHOCTH M oAroToBku odydarommxcs no OOII cnennanurera

KadectBo 00pazoBarensHOM nesATeIpHOCTH U moaroToBku oOydarommuxcs OOl cnermanutera
OTIpeNIeTIsIeTCS B paMKaxX CHCTEMBbl BHYTPEHHEH OIICHKH, a TAK)K€ CHCTEMbI BHEIIHEW OIICHKH, B
KOTOpOIl YHUBEpCUTET MPUHUMAET ydacTue Ha 1I00pOBOJILHOI OCHOBE.

B nensix coBepmencrsoBanus OOIT cnenmanuTera npy NpOBEICHUH PETYISIPHOM BHYTPEHHEH
OIIEHKM KadecTBa 0O0pa30BaTENbHON JEATEIbHOCTH W TOAroTOBKM oOydarommuxcs mo OOIl
CrHienagnuTeTa MpUBJICKAeT paboTomaTeneil u (M) ux oObeAMHEHUS, UHBIX IOPUINICCKUX U (HIIH)
(bu3nYecKuX JUL, BKIIOYas MeJarornyeckux paboTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEH CUCTEMBI OLICHKH KauecTBa 00pa3oBaTenbHOU aearenbHocTy o OOl
cCrelraguTeTa 00yJaromuMcs IPeI0CTaBIAETCS BO3MOKHOCTh OIICHUBAHUSI YCIOBHI, COIEpPKaHNUS,
OpraHM3aliy U KauecTBa 00pa30BaTENILHOTO MPOLIecca B LIEJIOM U OTAEIbHBIX TUCIUIUINH (MOIYIEH)
U TPAKTHK.

Buemnsis onieHKa kayecTBa 00pa3oBaTeNbHOM IEATEIHHOCTH MO MpOorpaMme CHeluaInTeTa B
pamMKax Mpoleaypbl TOCYJapCTBEHHON aKKpEAUTALUU OCYIIECTBISETCS C IENbI0 MOATBEPKIACHUS
COOTBETCTBUSI 00Pa30BaTENbHOM JNEATENLHOCTH MO MporpaMMe cnernuanuteta tpedoBanusm GI'OC
BO.

Buemnsis oneHka kauectBa 00pa3oBaTeNbHOM AeATeIbHOCTH U TIOJTOTOBKY 00YJaIOIIUXCSI IO
OOIl crmenuanurera MOXET OCYHIECTBIATBCS B paMKax MHpodecCHOHAIBbHO-00IIeCTBEHHOM
aKKpeAUTalluy, TPOBOJAUMON paboToAaTeNsIMU, UX OOBEAMHEHUSAMH, a TAKXKE YIMOJTHOMOUYEHHBIMU
UMU OpraHu3alusIMH, B TOM YHCIE€ HHOCTPAHHBIMH OpPraHU3alUsiMHU, JIMOO aBTOPU30BAHHBIMU
HAI[MOHANBHBIMA  TIPO(ECCHOHATBHO-O0IECTBEHHBIMU ~ OPraHU3alliiIM{,  BXOJAAIIMMHU B
MEXAYHApOAHbIE CTPYKTYPHI, C LENbI0 MPU3HAHKS KayecTBa U YPOBHS MOJTOTOBKHU BBIMTYCKHHUKOB
OTBEYAIOLIUMH TPEOOBAHUAM NMPO(HECCHOHATBHBIX CTAaHIAPTOB (IIPU HAJTMYKH) U (W) TpeOOBaHUAM
PBIHKA TPyJa K CHEIHATUCTaM COOTBETCTBYIOMIETO MPOUIIS.

7. HOPMATUBHO-METOJUYECKOE OBECIIEYHEHUE CUCTEMbI OHEHKH
KAYECTBA OCBOEHUA OBYYAIOIIUMUCSH ITPOT'PAMMBI CIIEHHUAJIMTETA

B cootBerctBUM ¢ ®I'OC BO 3++ mo coemmansHoctd 18.05.01 Xumuueckass TEXHOJIOTUA
SHEPrOHAYBIIEHHBIX MAaTepUaIOB U U3JIENHN OIIEHKAa KadecTBa ocBoeHus oOydaromumucs OOIL
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CIEMaIMTETa BKJIIOYAET TEKYILUH KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYI0 arTrectanuio u ['MA
00yJaromuxcs.

HopmaTtuBHO-MeTOIMUEeCKOE ~ OOEcleueHHe  TEKYIIEro  KOHTpOJsi  yCHEBaeMOCTH,
npomexxyrounoil arrecrauuu U I'MA oOywaromuxcs mo OOIl cnenmanuTera OCYIIECTBIISETCS B
cootBercTBUU ¢ PI'OC BO 3++ 1 10KaJIbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHmMpPONb, NPOMENCYMOUHAS, AMmecmayus U ammecmayuoHHble UCHbIMAHUSA
UmMo208oli (20cyoapcmeeHHou umozogot) ammecmayuu eeinyckuukod OOII cneyuanumema

Texymuii KOHTPOJIb U MPOMEKYTOUHAS aTTECTAIMs 110 BCEM BUAAM Y4eOHOU JESTEIHHOCTH
00yJaromuxcsi OCYIIECTBIIAETCS B COOTBETCTBUU C TpeOoBaHWsMHU [loJOKEHHS O pPEHTHHTOBOU
CHUCTEME OLICHKH KadecTBa yueOHOU paboTsl cryaeHToB B PXTY um. JI.M. MenzaeneeBa, mpuHATOrO
pemenueM Yuenoro copeta PXTY um. JI.W. Menneneera ot 26.02.2020, mpoTokos Ne 8, BBeIEHHOTO
B neiicTBue npuka3zoM pekropa PXTY um. [I.11. Menaeneesa ot 20.03.2020 Ne 27 O/I..

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00yJaronuxcsi 00eCIeunBaeT OIEHKY YPOBHS OCBOEHUS
JTUCITUTUINH, MPOXOXKICHUS MPaKTUK, BeinmodHeHus BKP u npoBoauTcs nmpenogaBarenemM Ha J000M
13 BUJIOB YU€OHBIX 3aHATHI. O0sa3amensHoll cocmasnarouieli meKyuie2o KOHmpoJis yCneeaemocmu
AenAemcsa yuem npenooasamenaimu noceuaemMocmu yueonvlx 3anamuil ooyuarouwumucs. Ilo
pe3ynbpTaTaM TEKYIIETO KOHTPOJIS YCIIEBA€MOCTH TPH paza B CEMECTp JUIsl BCEX KypCOB IO BCEM
JTUCITUTIITNHAM TTPOBOJIUTCS aTTECTAIUS 00YJIarOIITUXCS.

[IpomexxyTouHas arTecTamus MpoOBOAUTCS B OpME IK3aMEHOB, 3a4ETOB C OIICHKOHN U 3a4E€TOB
JUISI BCEX KYpPCOB IO JUCHUIIMHAM W TIPAKTHKaM, TMPEIyCMOTPEHHBIM YyUe€OHBIM IIJITAHOM
cnenuanbHOCTH 18.05.01 XmMmuueckass TEXHOJIOTHSI 3HEPrOHAUBIIICHHBIX MATEPHAIOB U W3IEIIHM.
Pesynbrarhl cmaun 3a4eToB OIEHWBAIOTCS HAa «3aUTEHO», «HE 3aUTEHO»; 3a4€TOB C OICHKOW M
9K3aMEHOB — Ha «OTJIMYHO», «XOPOILIO», «yTOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

[Ipu ocBoennn Hactosmet OOII crenuanuTeTa M3ydeHUE YaCcTH JUCIHUIUIMH MOYKET OBIThH
3aMEHEHO Ha OHJIAaH-KYPCHI, IPH YCIOBHUH, UTO B PE3yJIbTaTe OCBOEHUS OHJIaH-Kypca (GOPMHUPYIOTCS
T€ K€ KOMIETEHLUHU (YaCTH KOMIETEHIIMI), YTO ¥ B paMKaxX yKa3aHHbBIX AUCHUIINH. OHJIaiH-Kypc
JOJI’KEeH ObITh BEIOpAH U peain30BaH B COOTBETCTBUU ¢ [looxkeHneM o 3a4eTe pe3yabTaTOB OCBOCHHUS
OTKPBITBIX OHJIAWH-KYPCOB, peain3yeMbIX oOpazoBarelbHbIMU opranm3anusmu, B PXTY um. JI.W.
MenneneeBa, npuHaTOro pemenueM YueHnoro coera PXTY um. .M. Menneneesa ot 27.03.2020,
npotokon Ne 9, BBeaeHHOTO B jeiicTBHe mpukazoM pektopa PXTY wum. JI.M. MenneneeBa oT
27.03.2020 Ne 29 OJ1.

I'MA ocymiecTBisieTcs B COOTBETCTBUHU ¢ TpeOoBaHusiMU [1o0KeHHs 0 TOpSAAKE TPOBEACHHUS
rocy/lapcTBEHHOW UTOTOBOM aTTeCTallMK 10 00pa3oBaTeNIbHBIM MPOrpaMMaM BBICHIEr0 00pa30BaHUs
— porpaMmam OakanaBpHara, mporpaMmam CelragIuTeTa, mporpaMmmam Maructpatypsl B PXTVY um.
J.1. MenneneeBa, npuHaroro pemieHueM YueHoro coera PXTY wum. JI.U. Menpeneera ot
30.10.2019, mporokoa Ne 3, BBegeHHOTO B AeiicTBHE TpuKka3oM pekrtopa PXTY um. J[.11. Menaeneera
ot 14.11.2019 Ne 646A; IlonoxeHus: 0 BHITYCKHON KBATH(PHUKAIIMOHHOMN padoTe At 00ydaromuxcs
mo o0paszoBaTeNbHBIM IpOTrpaMMaM BhICIIEr0o oOpa3oBaHUs — MporpamMmaMm OakajaBpuara,
[porpamMMmam CIlieMaJIMTeTa, mporpammam Maructparypsl B PXTY um. JI.U. Menneneesa, npuHATOro
pemenrieM YueHoro coBeta PXTY um. JI.1. MenaeneeBa ot 30.10.2019, npoTokon Ne 3, BBeieHHOTO
B neiictBue npukasoM pekropa PXTY nm. JI.M. Menneneesa ot 14.11.2019 Ne 640A.

K T'MA nomyckatorcs oOydaromuecs, He HMEIOIINE aKaJeMUYeCKOW 3aJ0KEeHHOCTH U B
MOJIHOM 0ObeMe BbInoTHUBIINE yaeOHbIH maH no OOII cnenuanurera B coorsercTBu ¢ PI'OC BO
3++ no cnemmanbHOocTH 18.05.01 XuMHueckass TEXHOJIOTUSI YHEPTrOHAUBIIIEHHBIX MaTEPUATIOB U
m3nenuit. J{ns mposenenus 'MA B yHHBepcuTeTe €XerogHo (GOpPMUPYIOTCS TOCYAAPCTBEHHBIE
sk3ameHannonHbie komuccun (I'DOK) wu  amennsuumonnsie komuccun. Tembr BKP  orpaxkator
aKTyalbHble MpOOJeMBbl, CBsi3aHHBIE CO crneuuanbHocThi0 18.05.01 Xumuueckass TEXHOIOTHS
SHEPrOHAYBIIIEHHBIX MAaTEPUATIOB U U3JEIHUI. YHUBEPCUTET YTBEPKIAET EPEUCHb TEM BBIITYCKHBIX
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KBaJTM(UKAIMOHHBIX paboT, MpeyiaraeMbIX o0yJaromumcs (J1anee — nepedeHb TeM), U JOBOJUT €To
70 CBEICHMS OOYdJaIOUIMXCsl HE MO3/JHEE 4eM 3a 6 MecsAleB 10 JaThl Havaja TOCYAapCTBEHHOM
UTOTrOBOM aTTECTallUU.

Tema BKP nepconanbHO 7151 KaXKI0TO 00Y4aronIerocsi yrBepKAaaeTcsi IpUKa3oM MPOPEKTOpa
M0 YHUBEPCUTETY IEepeJl Ha4yalOM BBITIOJIHEHUS BBITYCKHOW KBAaTHM(PHKAIMOHHOHN paboThl. J[aHHBIM
MpUKa3oM yTBepxkaaercs Takke pykoBoautenb BKP. Ilepen nawanom BeinosnHenus BKP
00yJaromuiicsi COBMECTHO C PYKOBOJWTENIEM COCTABIISICT WHAWBHUIYAJIBHBIA IJIaH TOATOTOBKU U
BoinostHEHUsT BKP, npenycMarpuBaromumii 04epeIHOCT U CPOKU BBINOJHEHUS OTAEIBHBIX 4acTeu
pabotel. Tekct mnoscHuTenbHON 3anuckun BKP mpoBepsiercss Ha Hanuyue HeENpaBOMEPHBIX
3auMcTBOBaHUU. [IpoBepka ocymiecTBiseTcss B COOTBETCTBUU ¢ llosokeHneM o mopsake NpoBepKU
BBIITYCKHBIX KBaJIM(PHUKAUMOHHBIX pabOT M Hay4yHbIX [JOKJIAaJ0B OO0 OCHOBHBIX pe3yJbTaTax
MOATOTOBJIEHHBIX HAYYHO-KBAJIN(PUKAIIMOHHBIX paboT (auccepTaliuii) Ha 00beM 3aMMCTBOBAHUS U UX
pa3MmelieHus B 3JeKTpoHHO-OmOmmoreunot cucreme PXTY wum. JI.U. MenneneeBa, npUHSITHIM
pemenueM Yuenoro copeta PXTY um. J[.U. Menaeneesa ot 30.10.2019, mpotokon Ne 3, BBeZIeHHBIM
B neiictBue npukazoM pekropa PXTY um. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

3amura BKP npoBoanTcs Ha oTKphIThIX 3aceqanusix ' DK ¢ yuactuem He MeHee IBYX TpeTei
ee cocraa. ['paduk 3amutel BKP cocTaBnsieTcst mo corimacoBaHuio ¢ 00y4aromMMuUCs U JOBOIUTCS
JI0 CBeJCHHUSI oOydarommxcs He mo3aHee, yeM 3a 30 mHei mo Havana pabotel ['OK. PesymbraTh
pabotel I'DOK omnpenensitorcs OLEHKAMU — «OTJIMYHO», «XOPOLIO», «yIOBJIETBOPUTEIHHOY,
«HEYIOBJIETBOPUTEIBHO» U OOBSBISIOTCS B TOT k€ JEHb Mocie o(GOpMIIEHUS B YCTaHOBICHHOM
MOPSIKE TPOTOKOJIOB 3acenanuii komuccuii. [1o okonuanuu pabotsl npencenarens ' 9K cocrapiser
OTUET O MpoJeNaHHOH padoTe.

Jli1s oOy4aroniuxcst U3 Yucjia MHBAIMJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSAMU 370POBbSI
I'MA nmpoBoguTCcsi C y4eToM OCOOEHHOCTEH MX TCHUXO(DHU3UYECKOTO PA3BUTHUS, WHIUBUIYyaTbHBIX
BO3MOYHOCTEH U COCTOSIHUSA 3I0POBBSI.

8. PABOYME ITPOI'PAMMBI TIUCHHUIIINH, ITIPAKTUK U TT'HA

PabGoumne mporpammel nucuuIinH, Tpaktuk u ['MA (nepedrcienne TUCIUTIINH, TPAKTHK U
I'A u3 ydeOHOTO IJ1aHa):

HNHocTpaHHBIN S3BIK

Hcropus (uctopus Poccuu, BceoOimast uctopusi)
dunocodus

[IpaBoBeneHne

OKO0I0THUSI

DKOHOMUKA U YIPaBlIeHUE MPOU3BOJACTBOM
Be3omacHOCTE XKU3HEAEITEILHOCTU
Maremartuka

dusnka

0. OOmas 1 HeopraHuYeCKass XUMHUS

1. Opranunueckas XUMHs

12. dusnueckas XUMHUI

13. Ananutuyeckas XUMUS U (PU3UKO-XMMUYECKHE METO/IbI aHATTN3a
14. Komnouanas XuMHs

15. BeruucianTenspHast MaTeMaTHKa

16. UnxenepHas rpaduka

17. KomnbrotepHas rpapuka

18. Mexanuka

RN~ E
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19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
o1,
52.
53.
54,
55.
56.
S7.
58.

59.
60.

MarepuajioBeieHUE U 3a11UuTa OT KOPPO3UHU

DNEKTPOTEXHUKA U MTPOMBIIICHHAS 3JIEKTPOHUKA

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OO0mmas XuMHYECKasi TEXHOJIOTHS

Cucrembl ynpaBJIeHUs] XMMUKO-TEXHOJIOTUYECKUMHU MPOIECCaMU

XUMHUYECKUE TTPOLIECCH U PEAKTOPHI

MoienupoBaHrEe XUMUKO-TEXHOJIOTHYECKHUX MTPOLECCOB

®dusnydeckas KylIbTypa ¥ CIOPT

DNEeKTUBHBIE TUCIMILIMHBI IO (PU3NYECKON KYJIbTYpPE U CIOPTY

XUMUS SHEPrOHACHIIEHHBIX COEAUHEHUN

Xumudeckas: GU3HMKa SHEPrOHACHIIIICHHBIX MATEPHAIOB

Xumunueckas TexHosorus opuzantaeix JHC

XUMHS ¥ TEXHOJIOTUSI MHUIIUUPYIOMIHUX U OBICTPOTOPSIIINX B3PHIBUATHIX BEIIECTB
XUMHS TETEPOIUKINYECKUX COCTMHEHUN a30Ta

Texnonorust cmeceBbix DHC

NudopmanrioHHbIe TEXHOJIOTHU B XMMUHU YHEPTOHACHIIIIEHHBIX MaTEpUAJIOB
[TpoextupoBanue u odopyaoanue npousBoacts JHC u uznenmit

TexHuueckass TEpMOIMHAMUKA U TEIUIOTEXHUKA

[IpoexkTupoBaHue MPOILIECCOB U AMMAPATOB XUMUYECKOU TEXHOJIOTHUHI

Teopusi, cBoiicTBa u npuMmenenrne JHC u uznennit

Hcxonnbie npoaykrsl s OHC

OcHoBrl TexHonornt OHM u u3nenuit

OCHOBBI TEXHOJIOTHYECKOH 0€30TTaCHOCTH MTPOM3BOJICTBA YHEPTOHACKIIIICHHBIX MAaTEPUAIOB U
U3 aenni

Hayuno-uccnenoBatenbCkuil TpakTUKYM

Kyneryponorus

MeunemkMeHT

CoBpemeHHble (U3NKO-XUMHUYECKUE METO/Ibl aHAIN3a SHEPTOHACHIIIEHHBIX MaTepPHAaJIOB
OCHOBBI KBaHTOBOW XMMHUHU OPraHUYECKUX COECIMHEHUN a30Ta

OCHOBBI TEXHHMUYECKOT'O PETyJIUPOBAHUS U METPOJIOTUH

MexaHudeckue poIeCcChl U almapaThl B TEXHOJIOTMH OPraHUYEeCKUX COCIMHEHUN a30Ta
ConmoJiorus

Kondnukromorus

CounanbHO-TICUXO0JIOTUYECKUE OCHOBBI PAa3BUTHUS JIMUHOCTH

WNHxxeHepHas ICUX0JIOTUS

[IpoGneMbl yCTOMYHNBOTO pa3BUTHS

AHanu3 TEXHOTEHHOI'O pUcCKa

VYueOHnas npaktuka: O3HaKOMUTENbHAS [TPAKTUKA

[IpousBoacTBeHHAs MpakTHKa: TEeXHOJIOrnuecKast NpakTHUKa

[IpousBoicTBEHHAs MPAaKTUKA: HAYYHO-UCCIIEOBaTeIbCKask paboTa
l'ocynapcTBeHHast utoroBasi arrectauus: BollonHeHHe, TOATOTOBKA K MPOLIEAYypEe 3alIUThI U
3aIMTa BBIMTYCKHOM KBATH(PUKAITIOHHOW pabOThI

I'paxxnaHckast 3anuTa B Ype3BbIYAHBIX CUTYALIUSIX

[lepeBo HAyYHO-TEXHUUYECKOW JTUTEPATYPbI

Bxomsamux B OOIl no cnemmanbHoct 18.05.01 Xumudeckass TEXHOJOTHS 3HEPrOHAUYBIIIEHHBIX
MaTepuaioB M W3ACNUN, crenuanu3anus «XUMUYecKas TEXHOJIOTMS OpPraHMYeCKUX COEAUHEHUN
a30Tay», BHITIOJIHEHBI B BUJI€ OT/AEIbHBIX JOKYMEHTOB, SIBIIIOMIMXCS HEOThEMJIEMON YaCThbIO TAHHOMN

OOIL.
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9. ®OHAbI OHEHOYHbIX CPEJACTB JJIA IIPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOMN ATTECTAIIMA U THA OBYUYAIOIIUXCS
OOII CITIEHUAJIMTETA

B cootBerctBun ¢ ®I'OC BO 3++ no cnemmansHocTH 18.05.01 XuMmudeckast TeXHOIOTHUS
SHEPTOHAYBIIICHHBIX MAaTEPHAJIOB M M3ACTHHA ISl aTTeCTalluu OOyJaroIUuXcs Ha COOTBETCTBHE UX
MEPCOHAIBHBIX AOCTMXKEHUH noatanHbIM TpedoBanusaM OOII cnenmanurera pazpadoranst POC 1o
KaXa0i aucuuruinHe, npakTtuke, ['VIA, BKIIIOYArOIMEe THIOBBIC 3aJaHHs, KOHTPOJIbHBIE pabOTHI,
TECTBI, BOIPOCHI K 3aUeTaM M SK3aMEHaM, CPEJCTBa M METOJbI OIICHKH, MO3BOJIIOIINE OLIEHUTH
3HaHUS, YMEHUS, HABBIKM M YPOBEHb NPUOOPETEHHBIX KOMIIETEHITHIA.

®OC no nucuuruiHaM, npaktukam, I'MA paspabatsiBatoTcst B cooTBeTCTBUM € [lopsiakom
pa3paboTKK M yTBEPKICHUS 00pa30BaTENbHBIX MPOTPaMM, , YTBEPKACHHBIM PEIICHHEM YYEHOTO
coera PXTY wum. JI.U. Menneneea ot 25.06.2020, npotokos Ne 12, BBeIEHHBIM B JCHCTBHUE
npuka3zoMm pekropa PXTY um. JI.H. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucummiauHam, npaktukam u ['MA (mepedens nucuuniauH, npaktuk U [MA wu3
y4eOHOTO IJIaHa):

WNHOCTpaHHBIN SA3bIK
Ucrtopus (uctopus Poccuu, BceoOmast uctopusi)
Ounocodus
[IpaBoBeneHne
DKOJOTHS
DKOHOMHMKA U yIpaBJeHHE TPOU3BOICTBOM
be3onacHOCTh JKU3HEAEATENBHOCTH
Maremaruka
®dusuka
. O61as u HeopraHuyeckasi XuMus
. Oprannyeckas XuMHs
. Ou3nyeckas XUMUS
. AHanutuyeckas XuMus U (PU3NKO-XUMHYECKHE METO/IbI aHATTN3a
. Komnounnnasa xumus
. BeruncnurenbHas maTemaTuka
. UnxenepHnas rpaduka
. Kommnprorepnas rpaduka
. Mexanuka
. MartepuanoBeieHHE U 3alIUTa OT KOPPO3UU
. DIIEKTPOTEXHUKA U MPOMBILUIEHHAS 3IEKTPOHHUKA
. [Iponieccel 1 anmnapaTbl XMMHUYECKON TEXHOJIOTUH
. Ob1as xuMuuecKas TEXHOIOTHS
. CucTeMbl yIpaBJIeHUs] XUMHUKO-TEXHOJOTMYECKUMHU MPOLEcCaMu
. XUMHYECKHUE POLIECCH] U PEAKTOPHI
. MoaenupoBaHue XMMHUKO-TEXHOJIOTHUECKHUX MTPOLIECCOB
. dusnyeckas KylnbTypa U CIOPT
. DNEKTUBHBIE NUCUUIUIMHBI IO (PU3UYECKOM KYIbTYPE U CIOPTY
. X¥MHS SHEPTrOHACHIIEHHBIX COECANHEHUI
. Xumudeckasi pU3MKa SHEPrOHACHIIIEHHBIX MAaTEPHUATIOB
. Xumudeckas TexHonorus opuzantaeix JHC
. XUMUS ¥ TEXHOJIOTUSI HUIIMHUPYIOIIUX W OBICTPOTOPSIINX B3PhIBUATHIX BEIIECTB
. XUMHUS TETePOIMKINYECKUX COCIMHEHH a30Ta

BOooo~Noa~wWdE
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33. Texnonorus cmeceBbix JHC

34. UndopMaiiioHHbIE TEXHOJIOTUU B XUMHH YHEPTOHACBIIIIEHHBIX MaTEPHAJIOB

35. IIpoektupoBanue u obopynosanue npousBoacts JHC u uzpenuit

36. Texnuueckasi TepMOIMHAMHKA U TETJIOTEXHUKA

37. IIpoexkTupoBaHKUE MPOIIECCOB U ANMAPATOB XUMUYECKOU TEXHOJIOTHUH

38. Teopus, croiictBa u mpumenenne JHC u uznenuit

39. Ucxoansie mpoaykTsl aust DHC

40. OcHoBbl Texuosioruii OHM u usnennii

41. OCHOBBI TEXHOJIOTUYECKOM O€3011aCHOCTH MPOU3BO/ICTBA SHEPrOHACKIILIEHHBIX MaTEpUAIOB U
1531 (SH150%1

42. HayuHO-uCCIIe10BATENLCKUI IPAKTHKYM

43. Kynbrypoiorus

44, MeHeKMEHT

45. CoBpeMeHHbIE (PUZNKO-XUMUYECKUE METO bl aHAJIN3a SHEPTOHACHIIIICHHBIX MAaTEPHAJIOB

46. OCHOBBI KBAHTOBOH XHMHH OPTaHUIECKUX COCTMHEHUH a30Ta

47. OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U METPOJIOTHH

48. MexaHnu4eckre POIIECCHI U allapaThl B TEXHOJIOTUH OPTaHUYECKUX COCIMHEHUH a30Ta

49. Coruoorus

50. Kondumkronorus

51. ConnanbHO-TICUXOJOTHYECKUE OCHOBBI PA3BUTHS JIMYHOCTH

52. nxeHepHast ICUXOJIOTHS

53. TIpo6seMbl yCTOHIHBOTO Pa3BUTHS

54. AHanu3 TEXHOTEHHOTO PUCKa

55. YueOHnas npaktrka: O3HaKOMHUTEIIbHAS MPAKTHKA

56. IIpousBoacTBeHHAsl MpaKTUKa: TexHOIornueckas mpakThuKa

57. IIpon3BoACTBEHHAS MPAKTHKA: HAYYHO-UCCIIEI0BaTeIbCcKas paboTa

58. 'ocynapcTBeHHasi UTOTOBAs arTecTalys: BeInogHeHe, MOAroTOBKa K MPOLelype 3alluThl U
3aIlMTa BHITYCKHON KBATM(UKAIIMOHHON PabOTHI

59. I'paxxgaHckas 3alMTa B Ype3BbIYAHHBIX CUTYAIHSIX

60. IlepeBoa HAyYHO-TEXHUYECKON JTUTEPATYPhI

Bxomsamux B OOII mo cnenmansHoctr 18.05.01 Xumuyeckass TEXHOJIOTHS HEPrOHAYBIIIEHHBIX
MaTepuajIoB M W3ACIWN, CHEIUaIn3anus «XUMUYECKas TEXHOJIOTHS OPraHUYEeCKHUX COSAMHEHUUN

a30Ta», BBIIIOJHEHBI B BUAC OTACIIBHBIX JOKYMCHTOB, SABJIAIOIINXCA HEOTHEMJIEMOM YaCThIO HaHHOfI
OOII.

10. METOAUYECKHUE MATEPHUAJIBI 110 JUCHUIIJIMHAM, IIPAKTUKAM U I'HA

Mertoauyeckue MaTepualibl MO AMCHUIUIMHAM, Tpaktukam u [MA (mepeueHb TUCIMILIMH,
npakTuk u ' MA u3 yuebHoro iana):

HNHOCTpaHHBIN A3BIK

Uctopus (uctopus Poccuu, BceoOiias uctopusi)
dunocodus

IIpaBoBeneHue

Okonorus

DKOHOMUKA U YIpaBJIeHUE POU3BOJCTBOM
be3onacHOCTb KU3HEAEATEILHOCTH
Marematuka

ONoGa~LNE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

du3uka

OO0mas u HeopraHu4YecKass XUMUs

Opranuueckasi XUMUS

duznyeckas XUMHS

Ananutudeckas XuMus U (PU3UKO-XMMUYECKHE METO/IbI aHATTN3a
Konnongmas xumus

BrruucinrensHas MaTeMaTHUKa

WNuxenepHas rpaduka

KowmmbrotepHas rpaduka

MexaHuka

MarepuanoBeieHHE U 3alIUTa OT KOPPO3UU

DNEeKTPOTEXHUKA U TTPOMBITIICHHAS SJIEKTPOHUKA

[Ipoueccel u anmapaTbl XUMUYECKOW TEXHOJIOTHHU

OOmas xuMu4ecKas TEXHOIOTHUS

Cucremsl ypaBJIeHUs] XHMHKO-TEXHOJIOTUYECKUMHU MPOIECCaMU
XUMHUYECKUE TIPOIIECCH U PEAKTOPHI

MopenupoBaHue XMMUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB

®dusndeckas KyIbTypa U CIOPT

DNeKTUBHBIE TUCIHUIUIMHBI TI0 (PU3UYECKON KYyJIbTYpe U CIOPTY

XUMUS SHEPrOHACHIIIEHHBIX COEANHEHUN

Xumudeckasi (pu3UKa SHEPTOHACHIIICHHBIX MAaTEPHATIOB

Xumuyeckas TexHosiorus 6puzanTabix DHC

XUMHS ¥ TEXHOJIOTUSI HHUIIMAPYIOMHUX U OBICTPOTOPSIINX B3PHIBUATHIX BEIIECTB
XUMUS T€TePOIUKINYECKUX COCTMHEHUMN a30Ta

Texnonorus cmeceBbix JHC

NudopManroHHbIe TEXHOJIOTHH B XMMHUHU YHEPTOHACHIIIIEHHBIX MaTEpUaIOB
[TpoextupoBanue u obopynoanue npousBoacts JHC u uznenuit
TexHuyeckas TEpMOJMHAMUKA U TEMJIOTEXHHUKA

[IpoexkTupoBaHue MPOILIECCOB U ANNAPATOB XUMUYECKOU TEXHOJIOTHH
Teopusi, cBoiicTBa U npuMmeHenrne DHC u uznenuit

Hcxonnbie npoayktsl s DHC

OcHoBbI TexHosornii DHM u usnenuit

OCHOBBI TEXHOJIOTHYECKOHN 0€30TTaCHOCTH MTPOM3BOICTBA SHEPTOHACHIIIICHHBIX MAaTEPHAIIOB U
U3 aenni

Hayuno-uccnenoBarenbCKkuil IpakKTUKYM

Kynbryponorus

MenexkMenT

CoBpeMeHHbIC (PU3UKO-XMMHUYECKHUE METO/Ibl aHAJIM3a YHEPTOHACKIICHHBIX MaTEPHAIIOB
OCHOBBI KBAaHTOBOW XMMHUU OPraHUYECKUX COCTMHEHUMN a30Ta

OCHOBBI TEXHUUYECKOTO PEryJIMPOBaHUS U METPOJIOTUU

MexaHn4ecKre MpOIECChl U anmnapaThl B TEXHOJIOTMH OPraHUYECKUX COCIMHEHUM a30Ta
Counmoorus

Kondnukronorus

CounanbHO-TICUXOJIOTUYECKHUE OCHOBBI PA3BUTHS JIMUHOCTH

WNnxxeHepHas CUX0JI0TUs

[IpoGnembl yCTOMYMBOTO Pa3BUTHS

AHanu3 TEXHOTEHHOT'O pUcKa

YueOHas npaktuka: O3HaKOMUTENbHAS TPAKTUKA

[IpousBocTBeHHAs MpakTHKa: TEeXHOJIOrnYecKast MpakTUKa
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57. [Ipon3BoacTBEHHAs TPAKTHKA: HAyYHO-UCCIeI0BaTeIbckas paboTa

58. 'ocynapcTBeHHas UTOTOBast aTTecTalus: BhINoaHEeHUe, TOATOTOBKA K MPOLEAYPE 3aLIUTHI U
3alUTa BBITYCKHON KBaTM(PUKALMOHHOW PabOThI

59. I'paxkaHcKast 3aIUTa B YPE3BbIUANHBIX CUTYALUAX

60. [lepeBoa HayYHO-TEXHHUUYECKON JTUTEPATYPHI

Bxogaumx B OOIIl mo 18.05.01 Xwumuueckass TE€XHOJIOIMSI HHEPrOHAYBIIIEHHBIX MaTEpUalOB U
W3ENUd, crhenuanm3anus «XHMHYECKash TEXHOJIOTMS OpPraHWYECKHX COCAVUHEHUM a30Tay,
BBIIIOJIHEHBI B BUJIE OTAEIBHBIX JOKYMEHTOB, SBJISIOLIUXCS HEOThbeMIIeMOol yacTbto faHHoi OOIL

11. PABOYAS TIPOI'PAMMA BOCIIUTAHUA

Pabouas mporpamma Bocnurtanus, Bxojsdmas B OOIl mo cnenumansHoctn 18.05.01
XUMHUYECKasi TEXHOJIOTHS DHEPrOHAYBIIICHHBIX MAaTepUAIOB W W3JCIHUH, CIerHaTu3aIs
«XUMHUYECKasi TEXHOJIOTHS OPraHMYECKUX COCTUHEHHWH a30Tay, BBHINOJHEHA B BHUJE OTACIHHOTO
JOKYMEHTA, SIBJISIFOIIErocs HeoTbeMiieMol yacTbio fanHoi OOIL.

12. KAJIEH)IAPHI;IPI IIJIAH BOCIIUTATEJBbHOMW PABOTBI
Kanennapnsrii murad BocriutaTenbHOUM padoThl, Bxoasmuii B OOI mo cnermansroctr 18.05.01
XuMHUYecKasi TEXHOJIOTHS DHEPrOHAYBIIIEHHBIX MAaTEepUAJIOB W  W3JACTUN, CIeIHaTnu3aIus

((XI/IMI/I'—IGCK&?I TCXHOJIOT U OpFaHquCKHX COG)II/IHGHI/Iﬁ a30Ta», BBIIIOJIHEH B BHJI€E OTACIBHOIO
JIOKYMEHTa, SIBJISIFOLIETOCS HEOTheMieMoi yacThio qanHoi OOIT.
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	Нормативно-методическое обеспечение текущего контроля успеваемости, промежуточной аттестации и ГИА обучающихся по ООП специалитета осуществляется в соответствии с ФГОС ВО 3++ и локальными нормативными актами университета.
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