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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHasbHass o0Opa3oBaTejbHAs NpPorpaMMa  BbICHIEr0
00pa3oBaHus — MPOrpaMMa MoAroTOBKHU HHKEHEPOB (1aJiee — mporpamma cneuuaaurera, QOII
crenua uTeTa), peanusyeMas ¢eaepanibHbIM TOCYAapCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM
YUPEXKIEHUEM BBICIIET0 00pa3oBaHus «POCCHIICKII XMMHKO-TEXHOJIOTUYECKHI YHUBEPCUTET UMEHU
JA.W. MengeneeBa» B COOTBETCTBHUM C (helepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICHIETO O0pa3oBaHUs — CHeNUANUTET 1o crenuaibHocT 18.05.01 Xwumwuueckas
TEXHOJIOTMSI SHEPrOHACBHIIICHHBIX MAaTE€pUalIOB M HW3JACIUN, Cclenuain3amus «XuMHUdecKas
TEXHOJIOTUSI OpPTaHWYECKHX COCIMHEHHMH a30Ta», MPEACTaBIseT COO0OW KOMILUIEKC OCHOBHBIX
XapaKTepUCTUK 00pa30BaHUs U OPraHU3alMOHHO-TIEIArOrnYeCKuX yCIOBH, KOTOPBIN MpeacTaBIeH
B BHUJE y4yeOHOro IUIaHAa, KaJIEHAApHOrO y4eOHOro rpaduka, pabouumx MOporpamMm JUCIUIUIMH
(Momyseil), OLEHOYHBIX M METOJWYECKUX MaTepuanoB, palbouell MporpamMmbl BOCHHTAHHUS,
KaJICHJapHOTO TUIaHA BOCITUTATENBHOM paboThl, (hopM arTrecTanuu.

1.2 HopmaTuBHBIe [OKYMEHTHI /Jisi Pa3pa0doTKH NPOrpamMMbl cHenuajguTera I0
CHeNNAaTbHOCTH COCTABIISAIOT:

— ®enepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-®3 «0O6 o6pazoBanuu B Poccuiickoit
®enepanun;

— Ilpuka3z Munobpuayku Poccum ot 07.08.2020 Ne 907 «O06 yTBepKIeHUH (enaepalibHOTO
roCy/IapCTBEHHOr0 00pa30BaTeNbHOTO CTaHAApTa BBICHIETO O00pa30BaHUS - CHEHUAIUTET IO
cnenuanbHocTy 18.05.01 Xumuueckas TEXHOJOTUs SHEPrOHACHIIICHHBIX MAaTE€pHAJIOB U W3JEIHH
(manmee — OPI'OC BO cmneunmanmurer mno crenuaiabHocTH 18.05.01 XuMuueckas TEXHOJIOTHS
HHEPrOHACHIILIEHHBIX MAaTEPUAJIOB U U3ENINN);

— IIpodeccuonanbupiii crangapt 40.011 «Crneunanuct mo Hay4HO-HCCIEAOBATEIBCKUM U
OTBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEPXKACHHBIM MpUKa3oM MUHHCTEpCTBA Tpylda H
couuanbHoM 3ammThl Poccuiickoit @enepannu ot 04.03.2014 Ne 1211;

— IlIpuka3 Munucrepcta oOpazoBanus U Hayku PO ot 23.08.2017 Ne 816 «O0 yTBepk1eHUU
[Topsinka TpUMEHEHWs OpTaHU3AlMSIMH, OCYIIECTBISIONIUMHU O0pa30BaTENbHYIO AESITEIbHOCTD,
AIIEKTPOHHOTO OO0Y4YeHMsI, JAWCTAHIMOHHBIX OO0pa30BaTENIbHBIX TEXHOJOTMHA MpU peann3alnuu
00pa3oBaTeNbHbIX porpamm» [DI1eKTpOHHBIN pecypc]. Pexum JOCTYyTIA:
http://pravo.gov.ru/proxy/ips/?dochody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA%E
0%E7/ (nara obpammenus: 11.03.2022).

— Ilpuka3 MuHucTepcTBa Hayku U Bbiciiero ooOpaszoBanHusi Poccuiickoit ®enepanum,
MunucrepcTBa npocserenus Poccuiickoit @enepannu ot 05.08.2020 Ne 885/390 «O mpaxkTuuecko
MOJATOTOBKE 00yJaroIuxcsi» [DnexTpoHHbIH pecypc]. Pexxum JIOCTyna:
http://pravo.gov.ru/proxy/ips/?docbody=&link _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mara obpamenus: 11.03.2022).

— Ilonoxenne 00 opraHu3aud W  HCIOJB30BAHMM DJIEKTPOHHOTO OOYy4eHHUS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN MPH pean3ali 0O0pa30BaTENbHBIX MPOTPAMM B
dbenepalbHOM  TOCYJapCTBEHHOM  OFOJDKETHOM  00pa30BaTEIbBHOM  YUPEKJICHHH  BBICIIIETO
oOpa3oBanus «PoccHiiCKHiI XMMHKO-TeXHOJOTH4eckrii yHuBepcuteT umenu (.M. MenneneeBay,
npuHsToe pemenneM YueHoro coBera PXTY um. [I.1. Menneneesa ot 27.03.2020, mpotokomn Ne 9,
BBeZICHHOE B JieiicTBue mpuka3oM pekropa PXTY um. /.M. Menneneesa ot 27.03.2020 Ne 29 O
[DneKTpoHHBIH pecypc]. Pexum JIOCTYyTIa:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxkenne_I0uIOT.pdf naTa
oOpatenus: 11.03.2022);

— Ilonoxenne o TmpakTUYeCKOW  MOAroTOoBKE  oOydaromuxcs B (eneparbHOM
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http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7/
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%F0%E8%EA%E0%E7/
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
https://muctr.ru/upload/university/departments/uu/local_doc/Положение_ЭОиДОТ.pdf

TOCYJapCTBEHHOM  OIO/DKETHOM  O0pa3oBaTEIbHOM  YUPEKIEGHHWHM  BBICHIETO  0Opa3oBaHUSs
«Poccuiickuii XMMMKO-TEXHOJIOTrM4YecKuid yHusepcurer umenu .M. Mennpeneesa», npuHATOE
pemienuem Yuenoro coBera PXTY um. JI.1. MenneneeBa ot 25.11.2020, nmpotokon Ne 4, BBeieHO B
nercreue npukazom pekropa PXTY um. JI.M. MenneneeBa ot 26.11.2020 Ne 117 O] [DnexTpoHHBIH
pecypc].Pexxum JloCTyna:
https://muctr.ru/upload/university/departments/uu/local_doc/TTonoxenrne%200%20npaktrueckoii%20
noaroroske.pdf (mara obpamenus: 11.03.2022).

[Tpu ocBOCHMYM MUCHUIUIMH M TMPAKTUK CTYACHTHI JOJDKHBI UCIIOJIB30BATh HH(POPMAITHOHHEIC
U MHPOPMAIIMOHHO-00pa30BaTeIbHbIE PECYPCHI CAEAYIONIUX TOPTAJIOB U CATOB:

— Cucrema QenepalibHbIX 00pa30BaTeNbHBIX MOPTANOB. CHCTEMa OTKPHITOrO 00pa30BaHMUs.
Koncantuuroseii unentp HMOC OO PO [DnekrponHsii pecypc] — Pexum gocrtyna:
http://www.openedu.ru/ (nara obpamienus: 11.03.2022).

— HWudopmanmonnas cucrtema «EqmHOEe OKHO IocTyma K 00pa3oBaTelbHBIM pecypcamy.
URL.: http://window.edu.ru/ (zara obpamenus: 11.03.2022).

— OOIIO: coorBercTBue TpeboBanusimMm GI'OC [DnektponHslit pecypc] — Pexxum gocryma:
http://fepo.i-exam.ru/ (nata oopamenus: 11.03.2022).

1.3 O0mas xapakTepucTHKAa NPOrpaMMbl ClielIUATUTETA

Llesabl0 mporpaMMbl criequa nuTeTa SBISETCS CO3JaHME JUIA OOYyYaroLIUXCs yCIOBUN JUis
npruoOpeTeHuss HeoOXOAMMOTO Ui OCYIIECTBICHUS TMPO(PECCHOHATBHON IESITEIHHOCTH YPOBHS
3HAHUM, yMEHMH, HaBBIKOB, OINbITA JEATEIBHOCTM M TOATOTOBKM K 3alllUTe BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboThI.

[Tomyyenue oOpa3oBaHusl MO O0Opa30BaTENILHOW MpPOrpaMMe BBICIIETO OOpa30BaHUS —
nporpaMMe CHEIHMaJnTeTa JOMYCKAaeTCsl TOJNBKO B 00pa30BaTENbHOW OpPraHM3alUU  BBICIIETO
00pa30BaHus U HAYYHOI OpraHM3anuu (Jlajee — opraHu3ams).

OO0yuenrne 1O 00pa3oBaTEBLHOM MPOrpamMMe BBHICHIETO OOpa3oBaHUsi — MPOTPaMMe
crienManuTeTa B 00pa3oBaTesIbHOM OpraHU3alMy OCyIIeCTBIsIeTCs B 0uHOM hopme oOyueHus. O0beM
NporpamMmsbl crnenuaaurera coctaniser 330 3aueTHBIX €IUHUI (Jajiee — 3.€.) BHE 3aBUCHMOCTH
NpUMEHSEMbIX 00pa3oBaTeNbHbIX TEXHOJIOTUH, peaJi3alud HNpOTrpaMMBbl  CIIEUAIUTETa ¢
UCTIOIB30BAaHUEM CETEBOM (DOPMBI, pean3aliy MPOTrPaMMBI CIICIUAIUTETA 110 WHIAWBHIYATHBHOMY
y4yeOHOMY IIaHy.

O6beM mpo rpaMMBbl CIIEHUANNTETA, PEATU3yeMblil 3a OUH Y4eOHBIM r'0Jl, COCTaBIISIET HE
6onee 70 3.e. BHE 3aBUCHUMOCTH OT IMpPHUMEHSEMBIX OOpa30BaTENIbHBIX TEXHOJIOTHH, peaau3anuu
NpOTPaMMBI  CIIEIMATIUTETa C HCIOJB30BAHWEM CETEBOW (DOPMBI, pean3alud IMPOTrPaMMBbI
CrienMaiuTeTa Mo UHAUBUIYaTbHOMY YUeOHOMY IUIaHy (32 UCKIIOYEHUEM YCKOPEHHOI'0 00ydeHus),
a pu ycKopeHHOM o0ydeHuu - He 6omee 80 3.e.

Cpox mnoJiydeHusi o0pa3oBaHUsl 110 TNporpamMMme CIelUaauTeTa (BHE 3aBHCUMOCTH OT
MPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOIOTHI):

B OYHOH ¢opme 00ydeHHs, BKJIIOYAsT KaHUKYJBI, MPEJOCTABIAEMBbIE MOCIE MPOXOXKICHUS
rOCyIapCTBEHHOW UTOTOBOM aTTeCTalluu, COCTABIISIET 5,5 JIET;

pu 00YYEHUH 110 UHAUBUYAIbHOMY YUeOHOMY IJIaHy MHBAIUI0B U Juil ¢ OB3 MoxeT ObITh
YBEIIMYEH MO0 WX 3asABJICHUI0 He Ooiiee 4eM Ha | Tox Mo CpPaBHEHHIO CO CPOKOM ITONYUEHUS
o0Opa3oBaHusl.

[Tpu peanmu3zanuu mporpaMmsbl crierpanuTera OpraHu3anys BIpaBe MPUMEHSTh AJIEKTPOHHOE
o0Oy4yeHHe, TUCTaHIIMOHHBIE 00Pa30BaTebHbIE TEXHOJIOTHH.

Peanmzanust mporpamMMbl CieMANIATETa C TMPUMEHEHHEM HCKIOYUTEIBHO AIIEKTPOHHOTO
00y4yeHHsI, AMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX 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 00yUeHHEe, TUCTaHIIMOHHbBIE 00pa30BaTeNbHbIE TEXHOJIOTUH, TPUMEHSIEMbIE TPU
00Oy4€HHUH MHBAJIUAOB U JIML C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0pOBBS (Hajiee - UHBAIUIbI U
muna ¢ OB3), momkHBI mpenycMaTpuBaTh BO3MOXKHOCTH IpueMa-iepefadu uHdopmanuu B
JOCTYIHBIX JUISI HUX (hopMax.

Peanmusamuss  nmporpammsl  cnenuanuTeTa  ocyuiectBisercss — OpraHusainuen  Kak
CaMOCTOSITENILHO, TaK U MTOCPEJICTBOM CETEBOM (POPMEI.

OOpazoBatenbHasi JEATEIBHOCTh [0 TMpOrpaMMe CHElHaTUuTeTa OCYIIECTBISETCS Ha
rocy1apcTBEHHOM sA3bike Poccuiickoit depepanuu, €Cad MHOE HE ONPEACIICHO JIOKAJIBHBIM
HOPMAaTHBHBIM aKTOM OpraHU3aLUH.

[Iporpamma cnenuanurera, coaepXKallas CBEICHMs, COCTAaBJIAIOIME TIOCYIapCTBEHHYIO
TaliHy, pa3pabaTbIBaeTCsi W pealu3yercs ¢ COONIoJICHHEeM TpeOOBaHUM, MPEAyCMOTPEHHBIX
3aKoHOAATeNnbCTBOM Poccuiickon ®enepanyu M MHBIMA HOPMATUBHBIMU IIPABOBBIMU AKTaMU B
00J1aCTH 3alIUThI TOCYIapCTBEHHON TallHbI.

CrpykTypa mnporpamMmbl cHeHuaJuTeTa BKIIOYAeT oO0sA3aTEIbHYIO YacTh U 4YacTb,
dbopMupyeMyro ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUH.

[Iporpamma crienuanuTeTa COCTOUT U3 CIECAYIOMINUX OJOKOB:

- brok 1 «/{ucuunnuuel (MOIyIN)».

. biok 2 «IIpakTukay.

- biok 3 «I"'ocynapcTBEeHHas UTOrOBasi aTTECTALIUS.

CTpyKTypa nporpaMmsbl criel{HaJIuTeTa

O0BeM nporpaMmsl CrieUAINTETA
CrtpyKTypa nporpaMmsl cieliuaguTeTa
U ee OJIOKOB B 3aYETHBIX €IMHULIAX
bnoxk 1 Jucuuniuzel (MOyN) He MeHee 250
brnok 2 IIpakTuka He MeHee 33
brnoxk 3 I'ocynapcTBeHHast HTOroBast arTecTalus HEe MeHee 6
OO6beM nporpaMmbl CielUaIuTeTa 330

B brnok 1 «/lucuumianasl (MOyJIN)» BXOJAAT JUCHUILUIMHBI (MOIYIN) 10 GUI0COPUU, UCTOPUU
(uctopuu Poccun, BceoOliei HCTOpUN), HHOCTPAHHOMY $I3bIKY, O€30IIaCHOCTH KHU3HEIEATEbHOCTH.

[IporpaMMa crnenuanuTeTa JOJKHA 0OECIEUMBATh peaIM3allio JTUCHUIUIMH (MOJyseil) mo
(bu3nueckoil KylnbType U CIopTy:

B 00beMe He MeHee 2 3.e. B paMmkax bnoka 1 «/Iuctummnel (Moaymnn)»;

B o0beMe He MeHee 328 aka/JleMHYeCKUX 4YacoB, KOTOpBIE SBISIOTCS 00A3aTeNbHBIMM JUIs
OCBOEHUS, HE IEPEBOJATCS B 3.€. U HE BKJIIOYAIOTCS B 00BEM MPOrpPaMMBbI CIIEHUAINTETA, B PaMKaX
AIIEKTUBHBIX TUCIMIUIMH (MOAYIIEH).

Jucuummueel (MOoaynu) 1Mo (U3MYECKON KyJIbType U CIOPTY pPEaTU3yIOTCSAB MOpSIKe,
ycraHoBiieHHOM Opranuzauueit. s uaBanuaoB u i ¢ OB3. Opranusanus ycraHaBIMBaeT 0COObIH
MOPSAIOK OCBOEHUS AUCHUILINH (MOAYNEH) Mo PU3NYECKON KyIbTYpe U CIIOPTY C YUETOM COCTOSIHUS
UX 3/10POBBSL.

Jst munr ¢ OB3 opraHm3ais yCTaHABIMBAET OCOOBIA TMOPSAOK OCBOCHUS AWCITUILUIHH
(Monmynei) mo (GU3MYECKOH KyJabTYype M CHOPTY C YYETOM COCTOSHHUS UX 3/0pOBbS
(https://www.muctr.ru/sveden/ovz/).

B bnok 2 «lIpakTtuka» BXOIAT yueOHas M NMPOU3BOJCTBEHHAs NMPAKTHKHU (Iajiee BMECTe -

MPAKTHKN).


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

Tunel yaeOHON TPaKTUKH:

O3HAKOMUTEIbHAs! IPAKTHKA.

Tunel NpOU3BOICTBEHHON ITPAKTUKHU:

TEXHOJIOTHYecKas (IPOEKTHO-TEXHOJIOTNYECKast) IPaKTHKa;

Hay4YHO-MCCIIeJ0BaTeNIbCKas padorTa.

Opranuzanus:

BBIOMPAET OJMH WM HECKOJBKO THUIIOB y4eOHOW MPAKTUKU U OAMH HJIM HECKOJBKO THIIOB
IIPOM3BOJICTBEHHOM MTPAKTUKH U3 IPUBEACHHOIO NEPEYHSI;

BIIPAaBE€ YCTAHOBUTH JOMOJHUTEIBHBIM THIT (THUIBI) y4eOHOW W (WMJIM) MPOW3BOJICTBCHHOM
NPaKTUK;

yCTaHABJIMBACT 00BEMBI IPAKTUK KAXKJIOTO THIIA.

B bnok 3 «l'ocymapcTBeHHass UTOroBasi arTecTalUs» BXOAMT BBIIOJHEHHE, MOATOTOBKA K
IpOLEeType 3alUThI U 3aLUTa BBITYCKHON KBAIN(UKAIMOHHONW PaOOTHI.

[Ipu pa3paboTke MporpamMMbl CIIEHUAIUTETa O0YJAIOUIMMCS 00eCIIeUnBACTCSI BO3MOKHOCTD
OCBOCHHMS AJIEKTUBHBIX TUCIHILINH (MOAYIel) 1 (haKyIbTaTHBHBIX AUCUUIUINH (MOJyJIEH ).

@akynbTaTUBHBIE JUCUUIUIMHBI (MOAYJIM) HE BKIIOYAIOTCA B 00BEM IPOrpamMMbl
crieiMaauTeTa.

B pamkax mnporpaMMbl CHeIMANIATETa BBIACISAIOTCS OOs3aTenbHas YacTh M 4YacTh,
dopmupyemMasi yqacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

K oO0s3arenbHOM 4acTH NMporpaMmbl CIELUAINTETa OTHOCATCS IUCLMILIMHBI (MOIYIH) U
IOpakTUKH,  oOecrneuuBaromiue  (GopMUpOBaHHE  OOLIENPO(ECCHOHAIBHBIX  KOMIIETEHIIHH,
onpezaenseMbix PI'OC BO.

B 00s13aTenbHy0 YacTh IPOTpaMMBbI CIICIIHATTUTETA BKITFOYAIOTCS, B TOM YHCJIE:

JUCLUIUIMHBL (Moaynu) 1o ¢unocoduu, uctopun (ucropun Poccuu, BceoOmiel uctopun),
UHOCTPAaHHOMY $I3bIKY, O€30MaCHOCTH KHU3HEIEATEIbHOCTH;

JTMCHIUTUTAHBI (MOIYIN) TTO (PU3HUECKON KYIBTYpE U CIIOPTY, pealln3yeMble B paMkax bioka 1
«IucuurmHbI (MOTYIIN ).

JvcuuiuinHel (MOAYNIH) M TPaKTHKH, oOecrieuuBarolmiye (OpMHUPOBAHHE YHUBEPCAIbHBIX
komnereHimi, omnpenenssemMpix @OPI'OC BO, a Ttakke nNpoecCHOHATbHBIX KOMIETEHIHH,
ompenenseMbix OpraHu3anueil caMOCTOSTENTHHO, MOTYT BKJIIOYAThCS B O0SM3aTENBHYIO 4YacTh
IporpaMMbl ClieUManuTeTa U (WIM) B 4YacTh, (OPMUPYEMYIO YYaCTHUKaMU 0Opa30BaTENIbHBIX
OTHOLLEHUHN.

O0wem 00s3aTenbHOM yacTH 0e3 yuera o0beMa TOCYAapCTBEHHOW HTOrOBOW aTTecTaluu
JIOJIKEH COCTaBIIATh HE MEHee 65 MPOLEHTOB 00111ero o0bemMa NporpaMmbl CleUAINTETA.

1.4 TpeGoBaHus K NOCTyNAOLIEMY

TpeboBanus Kk mocrymnarouieMy onpeaesstoTcs (heaepantbHbIM 3aKOHOJATEILCTBOM B 001aCTH
oOpa3oBanusi, B ToM uucie [lopsikoM nmpuema Ha oOydeHue Mo oOpa3oBaTeNbHBIM MPOTpPaMMaM
BbICILIEr0 00pa3oBaHus — IPOrpaMMaM CHelHauTeTa Ha COOTBETCTBYIOIINUN yueOHbIN TO.

2 XAPAKTEPUCTUKA MPO®ECCUOHAJBHOM JEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBLHIUX ITPOI'PAMMY CIHHEINUMAJINTETA



2.1 O6nacte poeccHoHaTbHOMN IEeATeTLHOCTH U cdepa MpoPeCcCHOHATBHON ACITEIHPHOCTH
BbINYCKHUKOB, ocBouBIInX OOII crienmanurera, BKIOYAET:

40 CxkBo3Hble BHUABI MPOPECCHOHATBHON IESITENLHOCTH B MPOMBILIUIEHHOCTH (B cdepe
OpraHW3allMy ¥ TPOBEICHHS HAyYHO-HCCIICIOBATEIIbCKIUX U ONBITHO-KOHCTPYKTOPCKUX padoT B
00JacTH XMMHYECKOT0 U XUMHUKO-TEXHOJIOTUYECKOTO MMPOU3BO/ICTBRA).

BBITyCKHUKH MOTYT OCYIIECTBIATH MPO(HECCHOHATBHYIO NEATEIHHOCTh B IPYTUX O0JIACTAX
npoecCuoHaNbHOM eATENbHOCTH U (WiH) chepax mpodhecCHOHATBLHON NeSTeIbHOCTH MIPU YCIOBUU
COOTBETCTBUS YPOBHS UX 00pa30BaHUS U MOTYYCHHBIX KOMIIETCHIINI TPEOOBAHMSIM K KBTI (DUKAIHH
pabOTHHKA.

2.2 Tunmel 3agad ¥ 3ama4u TPO(ECCUOHATBHOW NEATEIHHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B pamkax ocBoeHust OOII cnenuanurera:

HAaY4YHO-UCCJIEA0BATEIbCKHUI;

TEXHOJIOTUYECKHUIA;

3KCIEPTHO-aHAJTUTUYECKUM.

2.3 O6bektamu TpodeCCHOHATBHONW JEATENBHOCTH BBIMYCKHUKOB, ocBouBmux OOII
CHEeIHAINTETa, WK 00JIaCThIO (001aCTAMI) 3HAHUS SBIISIOTCS:

WHIUBUAYAIbHBIE U CMECEBbIE YHEPrOHACHIIEHHBIE MAaTepUANIbl U U3JENIUS HAa UX OCHOBE,
pacyeTHble METOABl TMPOTHO3UPOBAHMS HSHEPreTHUECKUX XapaKTEPUCTHK SHEPTOHACHIIICHHBIX
MaTepuaIoB; METOJbl M MPHUOOPHI ISl UCCIEAOBAHUS U OIEHKU 3()(HEKTUBHOCTU U MPAKTUYECKOM
MIPUTOTHOCTH HEPTOHACHIIIICHHBIX MAaTEPUATIOB M U3CIIHA.

3 CTPYKTYPA TIPOI'PAMMBI CIIEHUAJIMTETA

Copepxanrie U opraHuzanus o0pa3zoBaTellbHOTO mporecca npu peanusanuu OOIT Beicmiero
obpazoBanusi — crnenuasurer mo cnemuanbHocTH  18.05.01 XumMuuyeckasi TeXHOJIOTHS
IHEPrOHACHIIIEHHBIX MATEPHAJIOB U U3/1eJINH pErIaMEeHTUPYETCS:

—y4eOHBIM TUIaHOM;

—KaJIeH/IapHbIM y4eOHBIM IpauKoOM;

—paboyrMu IporpaMMamMu JTUCIMITIMH (MOayIei);

— paboYuMU MPOTpaMMaMHU MPAKTHUK;

—IpOrpaMMOii TOCYIapCTBEHHOM UTOTOBOM aTTECTAIINN;

—(hoHIaMU OIICHOYHBIX CPEJ/ICTB;

—METOJUYECKIUMH YKa3aHUsIMH 10 cooTBeTcTBYyomIeit OOII.

—paboueit mporpaMMoii BOCIIUTAHHS;

—KaJIeHIapHBIM TUIAHOM BOCIIUTATEIHHON paOOTHI.

3.1 YueOHbIii nIaH

VYueOnsbiit mnan OOII cnennanuTeTa BKIIOYAET NEpeYeHb AUCHUIUIMH (MOAYJIEH), PaKTHUK,
aTTECTAllMOHHBIX HCIBITAHUN TPOMEKYTOYHOM M TOCYJAapCTBEHHOM MTOTOBOM aTTECTAIUU
oOyJaromuxcs, Ipyrux BUIOB Y4eOHOHl NeATeIbHOCTH C YKa3aHHeM HMX OObeMa B 3a4ETHBIX
€IMHUIIaX, MOCJIEI0BATENbHOCTH U pacIpeesieHus] o mepuoaaM oOydeHHs; BBIIENSETCS 00beM
KOHTakTHOM paboThl oOywarouuxcs ¢ MpenojaBatesneM (IO BUAaM Y4YEOHBIX 3aHATHI) H
CaMOCTOSITENIbHON pabOTHl 00YJAIOLINXCS B aKaIeMUYECKUX (aCTPOHOMUYECKHX ) yacax. /s kaxaon
JUCHUIUIMHBL  (MOIyJNsl) M TNpakTUKWA —yKa3bpiBaeTca (opMa MIPOMEXKYTOUHOM aTTecTaluu
o0yJaromuxcs.

Y4eOHblii 11aH NpeACTaBICH B MPUIOKEHHH.

3.2 KasennapHublii yueOHbI rpadpuk



[TocemoBaTenbHOCTh pEANM3AMKM MPOTPAMMBl  CHENHAINTETa MO TOJaM W CEMECTpam
(BKIJIIOUYAs] TEOpETUYEeCKOe O0Y4eHHe, MPAKTUKH, MPOMEXYTOUHBIE U TOCYAAPCTBEHHYIO UTOTOBYIO
aTTeCTaIlH, KaHUKYJIbI, IPUBOIUTCS B KaJICHAApHOM yueOHOM Trpaduke.

Kanengapusiii yaeOHBIN TpaduK MPEICTaBICH B MPHIOKEHHH.

3.3 Padoume nporpaMmMbl THCHMILJIMH (MO/LY.J1€ii)
B OOII cnenunanureTa B NPUIOKEHUH IPEACTABICHbBI Bce padouue mporpamMMbl JUCLUIUIMH
(Mopmyneit).

3.4 TIporpaMMbl PAKTHK

OOII cneuuanuTera mpeaycMaTpuBaeT JOCTATOUHBIN ISl POPMHUPOBAHUS, 3aKPEIUICHUS U
Pa3BUTHS NPAKTUYECKUX HABBIKOB M KOMIIETEHIIMI 00beM npakTHkH. [IpakTuka npeacrasiser co0oit
BU/JI YU€OHBIX 3aHSTHUI, HEIIOCPEICTBEHHO OPUEHTUPOBAHHBIX Ha MPO(ECCHOHATBLHO-TIPAKTUYECKYIO
NOArOTOBKY oOyuarommxcsi. IlpakTuka 3akperuisieT 3HaHUS W YMEHHUs, [pHoOpeTaeMble
00y4JaromMMHUCS B PE3yJIbTaTe OCBOEHHUS TEOPETUYECKMX KYPCOB, BBIPaOAThIBAET IMPAKTUYECKHE
HaBbIKU u CIOCOOCTBYET KOMIUIEKCHOMY (hopMHUPOBAHHIO YHHUBEPCAIbHbIX,
oOmienpodeccuoHaIbHbIX, MPO(ecCHOHATBHBIX KOMIIETEHINHN o0y4aromuxcs. [IporpaMmel mpakTuk
IIPUBE/ICHBI B IPUIIOKEHUH.

[Ipu peanuzanuu OOII ciennanuTeTa Npe1ycMaTpUBAIOTCS CIEIYIOLIME BUIbI IPAKTHK:

— y4eOHas IpaKTHKa: 03HAKOMUTEbHAs IPAKTHUKA;

— IPOU3BOACTBEHHAs ITPAKTHUKA: TEXHOJOTUYECKAs IPAKTUKA;

— IPOM3BOJCTBEHHAs [TPAKTUKA: HAyYHO-HUCCIIEeI0BaTeNIbCcKasi paboTa.

3.4.1 YueOHasi IPAKTHKA: 03HAKOMHTEJIbHAS MPAKTHKA

Tun npakTUKU: 03HAKOMUTENbHASA. 3aadyaMy [IPaKTUKU SIBJISIETCS O3HAKOMJIEHUE CTYJEHTOB
C METOAOJOTMYECKMMH OCHOBAaMHM OpraHU3aldd o0pa3oBaTeNbHOrO IMpolecca Mo Mpoduito
u3ydyaeMoil mporpammsl crernuanurera Ha kKadenpe XTOCA PXTY um. .M. Menneneesa,
OCHOBHBIMHM  HAIpPaBJICHUSMU HAay4YHO-UCCIENIOBATEIbCKOW paboThl Kadeapsl B  obiacTu
HHEPrOHACBHIIIEHHBIX MaTEpUajOoB M M3AENUHN; C AESITEIbHOCTHIO MPOU3BOACTBEHHBIX, HAYUHO-
UCCIIEIOBATEIbCKUX M MPOEKTHBIX OpraHu3aluil 1Mo mnpodmio HU3yyaeMoil Mporpammbl
CHelualnTeTa, 03HaKOMIIEHHE C TEXHOJOTUSMHU JIBOMHOTO Ha3HAUEHUS B YCJIOBUSX JIEHCTBYIOIIETO
NPOU3BOJICTBEHHOTO  NPEANPUATHS  XUMHUKO-MEXaHHYECKOro  Hpoduiis,  MPOU3BOIALIETO
SHeproHacellleHHble Matepuanbl (OHM), a Takke mnoiydyeHHUE NEPBUYHBIX NPOPECCHOHAIbHBIX
YMEHMM U HAaBBIKOB ITyTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBINOIHEHMS 3a]ay, MOCTABIECHHBIX
IIPOrpaMMOM MPAKTUKH.

[IpakTtuka ocymectisercss B PI'BOY BO «PXTVY um. [I.U. MenaeneeBa» (2-oit cemectp),
BO OI'VIT «®IAT «Coro3y» (r. I3epxxkurckuii MOCKOBCKOM 00.1.).

3.4.2 TIpon3BoJcTBEeHHAS MPAKTHKA: TEXHOJOTHYECKAs MPAKTHKA

THun npakTUKK: TEXHOJIOTUYECKas IPAKTHUKA.

3aiagyamMy IPAKTUKHU SBISIOTCS (POPMHUpPOBaHUE Y 00yUaIOIINXCsl KOMIIETEHIIUM, CBSI3aHHBIX C
TexHoJorueu npoussoacrsa JHM; 03HaKOMIJIEHHE C OpraHU3alMed U CTPYKTYPOU NMPEANPUATUH 110
npous3BoacTBY OHM; popmupoBanue y o0ydaromuxcs cnocoOHOCTH M TOTOBHOCTH OCYILECTBISTh
QHAJIN3 U CHUHTE3 TEXHOJOTHYeCKuX cxeMm rmpousBojacTtBa OHM, pabotath ¢ HOpMaTHUBHO-
TEXHUYECKOH JOKyMEHTaluel; MpuoOpeTeHUe OmbITa y4acTUsi B PEaTbHBIX IMPOU3BOICTBEHHBIX
mpoueccax, KOMIUIEKCA HAaBBIKOB W 3HAHWW, HEOOXOJUMBIX JJIsi pELIEHUS KOHKPETHBIX
TEXHOJOTHYECKHX 3a/1a4; cOop nHpopmannu, HeoOX0IMMOM JJis BBIIOJIHEHUS! KyPCOBOI'O MPOEKTA IO
pa3paboTKe KOHKPETHOM TEXHOJIOTNYEeCKOM cTaauu npousBojacTea DHM.



[IpousBoacTeennas npakrrka npoBoautcs Ha OKII «3aBox umenu .M. Ceepanosay, OI'YII
«@TocHUN «Kpucrammy, ®I'YII HUMMam (r. J3epxunck, Huxeropoackoit o00i51.), U Ha
MPEANPUITHIX IPYTHUX TOPOJOB, C KOTOPHIMH 3aKJIFOUEHBI JIOTOBOPHI O IIPOBEJACHUH MPAKTHK.

3.4.3 [Ipou3BoACTBEHHAS NMPAKTUKA: HAYYHO-UCCIIeA0BaTEIbCKasA padoTa

Tun npakTuky: Hay4yHO-HUCCIEI0BaTENIbCKas padoTa

3ajayaMy PAKTUKU SIBJITFOTCS:

- 3aKpEIUICHUE TEOPETHUUYECKHUX 3HAHUM U NMPAKTUYECKUX HAaBBIKOB, IOJIYYEHHBIX B IPOLIECCE
00y4eHHsI [0 ITporpamMme CIelHaaInuTeTa;

- IpUOOpETeHrEe HaBBIKOB, HEOOXOJUMBIX B JalibHEHIIEH MpodeccuoHanbHON 1esTeNbHOCTH,
pa3BUTHE TMYHOCTHO-TIPO(ECCHOHANBHBIX Ka4eCTB UCCIIEI0BATEIS;

- (hopmupoBaHHE LIETOCTHOTO MPEACTABICHUS 00 OpraHU3alluy U YIPaBICHUH OTAEIbHBIMU
dTarmaMy U IPOTrpaMMaMH TPOBEJCHUS HAYYHBIX HCCICIOBAHUNA M TEXHHYECKHUX pa3padOTOK; O
CTPYKTYpE OpraHM3alid ¥ OCHOBHBIX (YHKIHSAX HCCIEIOBATEIBCKUX M YIPABICHYECKHX
NO/Apa3/ielICHUN;

- IpUOOPETEHHUE OTIBITA IIOCTAHOBKHU M BHIITOJHEHUS HAYYHO-HUCCIIEIOBATEILCKUX 3a/1a4;

- OBIIQJICHHE METOJIOJIOTUEH U METO1aMU 00pabOTKHU pe3yNIbTaTOB UCCIIEIOBAHMS;

- yyacTHe B paboTe Hay4YHO-HCCIIENOBATENbCKOM TPYIIbI, MOApa3AelieHusl, BPEMEHHOTO
TPYIOBOTO KOJUIEKTUBA;

- MojJy4YeHwe, OO0OOIIeHHE M CHCTeMaTH3alldsi [aHHBIX [UISl BBIMOJIHEHUS BBITYCKHOMN
KBann(puKaroHHoi padotsl (BKP).

[Ipaktuka ocymectBiasiercas B ®I'bOY BO «PXTY um. .M. MenneneeBa», B ®I'bYH
Wuctutyr Oprannueckoil Xumum wum. H. JI. 3enmunckoro PAH, u B apyrux UHCTUTyTax H
NPEANPUITHSIX, C KOTOPBIMHU 3aKIKOYEHBI JOTOBOPHI O MPOBEIECHNUHU MTPAKTHUK.

3.5 lIporpamma rocyaapcrBenHoil urorosoi arrecrauuu (I'MA)

[Iporpamma TOCYHapCTBEHHOW HWTOTOBOM artecTtanuu sBisercs mnpuioxenuem k OOII
CIICLIMAIUTETA.

B rocynapcTBeHHYI0 HTOTOBYIO aTTECTAIMIO BXOAUT BBIMOJHEHUE, TOATOTOBKA K MPOLEAYpPE
3aIIUTHI U 3alIUTa BHITYCKHOW KBaM()UKAIIMOHHOW PabOTHI.

3.6 ®ona ouenounbix cpeacts (POC)

®OC coznaercs B coorBeTcTBUU ¢ TpeOoBanusamMu OI'OC BO nnst atrecTanuu oOydarommxcs
Ha COOTBETCTBHE MX Y4YEOHBIX TOCTHIKEHHI MO3TamHbIM TpeboBaHUsM cooTBercTBYIOIIEH OOII
CIeIHAJITETa JUIS TIPOBEJCHUS TEKYIIETo OICHUBAHUS, a TakKe IMPOMEKYTOYHOH aTTeCTaIUd
obOyuaromuxcsi. ®OC sBHsSETCS COCTABHOM YacThbl0 HOPMATHBHO-METOAMYECKOTO 0OecredeHUs
CHCTEMBI OLIEHKHU KauecTBa ocBoeHus ooyuatomumucs OOII, Bxoaut B coctaB OOII criennanurera.

OOC — KOMIUIEKT METOAMYECKHX MaTepuaioB, HOPMHUPYIOMIMX MPOLEAYPhl OLIEHWBAHUS
PE3yJIbTaTOB O0yUYEHUSI, T.€. YCTAHOBJICHUS COOTBETCTBHUS YUECOHBIX JIOCTIKEHUH 3aIUTAHUPOBAHHBIM
pesynbratam oO0ydenus u TpeboBanusm OOIIl cmenmanutera, paboyux MPOrpaMM JAUCHIHUTLIINH
(Momyneil) U MpaKTHK.

®OC chopMupoBaH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OI[CHUBAHHUS:

— BAIMJTHOCTH: O0OBEKTHI OIICHKH JIOJIXKHBI COOTBETCTBOBATH IIOCTABJIICHHBIM IIEJISIM O0YJICHHSI,

— HAQ/ISKHOCTU: UCTIOIB30BAaHUE €TUHOOOPA3HBIX CTAHAAPTOB U KPUTEPHUEB VISl OIICHUBAHUS
JIOCTHKCHHIA,

— OOBEKTHBHOCTH: pa3Hble 00yJaroImuecs MOKHBI UMETh PaBHbIE BO3ZMOKHOCTH JAOOUTHCS
ycrexa.

®OC no gucnumivHam, npaktukam, [ A npuBeaeHb! B IPUIOKEHUH.

WNuBanmaaM W JUIaM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI (110 MX 3asBJICHHIO)
MPEIOCTaBIsACTCS BO3MOXKHOCTh 00yuenus mo OOII ciennanuTera, yYuThIBarOIIe 0COOEHHOCTH UX
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NCUXO(U3UUECKOTO PAa3BUTHUS, HMHAWBUIYATbHBIX BO3MOXXHOCTEH M, MpU HEO0OXOJUMOCTH,
o0ecreunBaroeil KOPPEKIUIO0 HAPYIICHUM PA3BUTHS U COLIMAIIBHYIO aIall TALlUIO.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PaGouast mporpamMma BocmHMTaHMSA, pa3padOTaHHAas W YTBEPXKICHHAs 0Opa30BaTEILHOM
OpraHu3alei, ompenenseT KOMIUIEKC OCHOBHBIX  XapaKTEPHCTUK  OCYIIECTBISIEMOM B
00pa3oBaTeNbHONW OpraHU3allil BOCIMTATENBHOW pabOThl 1O COOTBETCTBYIOLIEH OCHOBHOMU
00pa3oBaTeNLHON MPOrpaMMme:

— 1IeJTb, 33/1a41, OCHOBHbIEC HAIPABJICHUS U TEMBI BOCIIUTATEILHON pabOTHI;

— BO3MOXHBIE (OPMBI, CpEICTBA M METOJAbl BOCIHMTAHMSA, BKIIOYAs HCIOIb30BaHHE
BOCIHUTATEIHLHOTO MOTEHIINAIA TUCIUILIIH (MOTyJIeH);

— MOAXOAbl K HWHAWBUAYAIM3alUU COJCPXKAHUS BOCHHTAHUS C YYETOM OCOOCHHOCTEH
00ydJaromuxcs;

— moka3atenu 3(PQGEKTUBHOCTH BOCIUTATENBHOM pabOTHl, B TOM YHUCIE IUIAHUPYEMbIE
JMYHOCTHBIE PE3yIbTaThl BOCIIUTAHUS, U MHBIE KOMITOHEHTHI.

3.8. KajienpapHplii niiaH BOCIUTATEIbHONH PadoThI

Kanenmapuplii 1uiaH BocnMTaTeabHOW pPalOTHI, pa3pabOTaHHBIH M YTBEPHKACHHBIN
00pa30oBaTeIbHOW OpraHu3alel, COIEpPKUT KOHKPETHBIM IepedeHb COOBITUH M MEepONpUSTHH
BOCIIUTATEIIbHOM HANPABICHHOCTH, KOTOPHIE OPraHU3YIOTCS M TPOBOAATCS 0Opa30BaTENbHOM
opranuzanye M (WiM) B KOTOpBIX oOOpa3oBaTelbHas OpraHu3alus NpPUHMMaeT yvacTue, B
COOTBETCTBUU C OCHOBHBIMU HAIIPABICHUSAMHU U TEMaMHU BOCIHUTATEIbHOW pabOThl, BHIOpAaHHBIMU
dbopmamu, cpeicTBaMH U METOAaMHU BOCIIUTAHUS B y4€OHOM IOy MJIH MEpUOe 00yUeHHUS.

4 PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI CIIEHHUAJIMTETA

CoOBOKYNHBIN O0XHAAaeMbIl pe3ynbTaT o0pa3oBaHus MO 3aBepuieHMH ocBoeHus OOIl
CHelMaliuTeTa OIpeaenseTcss NpUOOPEeTaeMbIMH BBITYCKHUKOM KOMIIETEHIMSMH, T.€. €ro
CIIOCOOHOCTSIMU TPUMEHATh 3HAHUSA, YMEHHS, HAaBbIKM M JIMYHBIE KAayeCTBA B COOTBETCTBUU C
3aga4aMy Mpo(hecCHOHAIbHON eI TeIbHOCTH.

B pesynbprate ocBoenust OOII cnenuanuTeTa y BHITYCKHUKA JO0JKHBI OBITH C(OOPMUPOBAHBI
YHUBepcaJbHbIe, 001IenpodeccuoHanbHble U MPodhecCHOHaIbHBIE KOMITETEHIIHH.

Boeinycknuk, ocsousinii OOI, nomken o01aaath CleayrOIUMHA KOMIETEHITUSAMHU.

4.1 YuuBepcajJbHbI€e KOMIICTCHIMHU BBINTYCKHUKOB 1 HHAUKATOPLI UX TOCTHKCHUSA

Kareropus Kon u HanMeHoBaHMe Kon u HanMeHoBaHME HHAMKATOpa
YHUBEPCAIBHBIX YHUBEPCAIBHOU JOCTH>KEHHS] YHUBEPCAJIBHON KOMITETCHIINH
KOMIIETEHIIMH KOMIIETCHIIUH
YK-1.1 3HaeT MeTO bl MOUCKA, KPUTUIECKOTO
YK-1. Cnocoben A - KP
aHaJIM3a U CUHTe3a UHPOpMaIHH,
OCYILIECTBIAThH

MIPUMEHEHUSI CUCTEMHOTO MTOIX0/1a,
OCHOBaHHOT'0 Ha HAyYHOM MHPOBO33PEHUU
MIpH pelIeHNH 3a]1a4 MpodeccuoHaIbHOM
JESATEIBHOCTH.

YK-1.2 YMmeer aHanu3upoBaTh 3aaady,
BbLJIENIsAs €€ 0a30BbIE COCTABIISIOLIHE.

CucreMHOE U | KpUTUUECKUI aHAIN3
KPUTHYECKOE pOOJIEMHBIX CUTYyallui Ha
MBIIUICHHAE OCHOBE CHCTEMHOTO
M0JIX0/1a, BBIpa0aTHIBATh
CTpaTEruIo ICUCTBUI
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUH

Kon n nanmenoBanue
YHUBEPCAIbHOMN
KOMIIETCHIIMHI

KO,I[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHBHOﬁ KOMIICTCHIIM U

YK-1.3 YMeeT HaXoauTh U KPUTHICCKU
aHaJTM3UPOBATh HH(OPMAILIHIO, HEOOXOIUMYIO
JUISL peIlIeHHs] TOCTAaBICHHOM 3a/1a4H.

YK-1.4 Ymeer onpenensath U OLEHUBATD
BapHaHTHI BO3MOXKHBIX PELICHUI 3a1a4u.
YK-1.5 Bnazeer HaBbIKaMH pacCMOTPEHMUS
BO3MOJXKHBIX BApUAHTOB PEILICHUs 3ajauH,
OLICHUBAHMSI UX JOCTOMHCTB U HEIOCTATKOB.

Pazpabotka u
peanu3anus
IIPOEKTOB

YK-2. Criocoben
yIPaBIATh MPOSKTOM Ha
BCEX JTamax ero
’KH3HEHHOTO LIMKJIa

YK-2.1 3naer mpaBwia U YCIOBHOCTU IIPH
BBIIIOJIHEHUH KOHCTPYKTOPCKOI
JOKYMEHTAIUH ITPOEKTA.

YK-2.2 3HaeT 0CHOBBI pacyeTa Ha IPOYHOCTb,
KECTKOCTb M  YCTOHYMBOCTb  3JIEMEHTOB
00opy0BaHUs XUMHUYECKOMN
IPOMBIIIJIEHHOCTH.

YK-2.3 3Haer TEXHOJOTHYECKHUE PACUETHI
anmnapaToB XUMHUYECKOH MPOMBIIIIEHHOCTH.
YK-2.4 VYmeer omnpeaensaTb OXHIAEMbIC
pe3yibTaThl  MPOEKTUPOBAHMS  3JIEMEHTOB
000py0BaHUS XUMHUYECKOH
IPOMBIIIJICHHOCTH.

YK-25 VYmMeer mnpoeKkTHpOBaTh peHICHHE
KOHKPETHOW 3aJaud  TPOEKTa, BbIOMpas
ONTUMANBHBIA  crocod W HUCXonsd U3
JEUCTBYIOIMX MPAaBWI U YCIOBHOCTEW IpHU
BBIMIOJIHEHUN TIPOCKTHOM JOKYMEHTAIlMH |
UMEIOIUXCS PECYPCOB U OTpaHUYEHUI.
YK-2.6 Ymeer pemaTb KOHKPETHBIE 3aJauM
mpoekta  TpeOyemMoro KadectBa M 3a
YCTAaHOBJICHHOE BpPEMSI.

YK-2.7 VYmeer mnyOau4HO MpPEACTABIATH
pe3yabTaThl PEIICHUsT KOHKPETHOW 3ajauu
IpOEKTAa.

YK-2.8 Brnanmeer cmocobamMu u TpHeMamu
U300paKEHHUsI ~ DJIIEMEHTOB  XUMHMYECKOIO
0o0OpyIOBaHUSI B OJHOHW W3 TpapuUeCKUX
CHCTEM.

YK-29 Bmageer wmerogaMu — MEXaHUKH
NPUMEHUTEIBHO K pacyeraM armnapaToB
XUMHAYECKOH TPOMBIIIEHHOCTH.

YK-2.10 Brnageer HaBBIKAMH TPOEKTUPO-
BAHMS NPOCTEUINUX anmnaparoB XWMHYECKOU
POMBIIIIECHHOCTH.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUH

Kon n nanmenoBanue
YHUBEPCAIbHOMN
KOMIIETCHIIMHI

KO,I[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHBHOﬁ KOMIICTCHIIM U

Komangnas
pabora u
JTUACPCTBO

YK-3. Criocoben
OpraHu30BaTh U
PYKOBOAUTH pabOTOM
KOMaH/Ibl, BbIpabaThIBast
KOMAaH/IHYIO CTPaTETHIO
IUIS TOCTHKECHUS
[IOCTABJIEHHOM 111

VYK-3.1 3Haer M IIOHMMAaeT OCOOEHHOCTH
IOBEICHUS pabOTHHUKOB PEITPHUSITHIA
XUMHUYECKON TPOMBIIUICHHOCTH.

YK-3.2 3HaeT OCHOBHBIE THIIBI COLIMAIBHBIX
B3aHMOJICHCTBUIA u COLIMAJIBHO-
TICUXOJIOTHYECKHE KpuTepun 3(H(PEeKTUBHOCTH
YIPABJICHHUS KOJUICKTHBOM.

YK-3.3 VYmeer mnpenBuierb pe3yabTaThl
JIMIHBIX nercTBHi n IJIAHUPOBATh
IOCJIENOBATEIbHOCTD IIATOB JJIS JOCTHIKEHHS
3aJIaHHOTO Pe3yJIbTaTa.

YK-3.4 YmeeT B3aMO1€1iCTBOBATH C IPYTUMU
YJICHaMH KOMaHJIbl, B TOM YHUCJIC Y9aCTBOBATh
B oOmeHe wuH(poOpMamue, 3HAHUSAMH U
OITBITOM.

YK-3.5 YmMmeer ucnonb3oBaTh COBPEMEHHBIC
COLMAILHO-TICUXOJIOTHYECKHE  TEXHOJIOTHHU
YIPaBICHUS KOJIJICKTUBOM.

YK-3.6 Bnageetr ocHOBHBIME MeTOAaMH cOOpa
U aHaiu3a HHQOpPMAIMH, CIIOCOOCTBYIOIIEH
Pa3BHTHIO OOIIEH KYJIbTYPBI U COITUATH3AIIH
JUYHOCTH.

YK-3.7 Bnageer cmocobamMu MOTHBAIlAU
YJICHOB KOJUICKTUBA K JIMYHOCTHOMY U
pohecCuOHATFHOMY Pa3BUTHIO

YK-3.8 Bmageer cmocobamMu U MeTOmAMH
MIPE3EHTAINH PE3YJITATOB pa0OTHI KOMAH/IHI.

KommyHnukanus

YK-4. Cnocoben
MPUMEHSTh COBPEMEHHBIE
KOMMYHHUKATHBHBIC
TEXHOJIOTUH, B TOM YHCJIC
Ha THOCTPAHHOM(BIX )
s3bIKe(ax), Is
aKaJIeMU4eCKOro 1
npodeccrnoHalIbHOTO
B3aUMOJICHCTBUA

YK-4.1 3naer Ha TOCYJapCTBEHHOM W
MHOCTPAHHOM  fA3bIKaX  KOMMYHUKaTHBHO
preMIIeMble CTUIIH JIEJI0BOTO OOIIEHUS
YK-4.2 3naer OCHOBHBIE CHoco0bI
COUETAEMOCTH  JIEKCHUYECKUX  €OUHHUL] U
OCHOBHBIE CJIOBOOOPA30BATENIbHBIE MOAEIH,
pyc+CKUE SKBUBAJIEHTHI OCHOBHBIX CIJIOB H
BBIpKEHUI MPOpeCcCHOHANTBHON peyH.
YK-4.3 3HaeT OCHOBHBIC NPHUEMbBI U METOJIBI
pedepupoBaHus u aHHOTHUPOBAHUSA
JUTEpPATypsl IO CHELUAIBHOCTH, IPUEMBI
paboThl C OPUTHHAJIBHOW JMTEpPATypod IO
CIEIMAIBHOCTH.

YK-4.4 3Haer mnDaccUBHYIO U aKTUBHYIO
JEKCUKY, B TOM uYHuCle, OOIICHAy4yHYI0 H
CHEHaIbHYI0 TEPMUHOJIOTHIO, HEOOXOAUMYIO
JUIsl pabOThI Ha/l TUTIOBBIMU TECTAMH.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUH

Kon n nanmenoBanue
YHUBEPCAIbHOMN
KOMIIETCHIIMHI

KO,I[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHBHOﬁ KOMIICTCHIIM U

YK-4.5 YMmeer wucnosib3oBaTh HHGPOPMAIIH-
OHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTUH TIpU
noucke HeoOxoammon  umHMOpMAIUU B
nporecce peneHHs CTaHJIaPTHBIX
KOMMYHHKATHBHBIX 3aga4 Ha
TOCY/IapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
YK-4.6 VYmeer pabotaTh C OpPUTHHAIBHOU
JUTEPATYPOH MO CIEUUATBHOCTH CO CIIOBAPEM.
YK-4.7 YMeer BeCTH JICJIOBYIO TIEPEIHCKY Ha
WHOCTPAHHOM  SI3bIKE, BECTH  PEYCBYIO
NeSITeJIbHOCTh  MPUMEHHUTEIBHO K  chepe
ObITOBOM u npodeCCHOHATBHON
KOMMYHHKAIIHH.

YK-4.8 Bnageer  BeaeHHEM  JIEIOBOM
HNEpeNUCK € y4eToM  OCOOEHHOCTEH
CTHJIUCTUKH opHUIHATEHBIX u
HEO(DUIIMATBHBIX TTHUCEM, COIMOKYJIbTYPHBIX
pa3nmuunii B (hopmMaTe KOPPECTIOHACHIIMH Ha
rOCYJapCTBEHHOM M HHOCTPAHHOM SI3bIKAX.
YK-49 Bnageer  HaBBIKAMH  pPEUEBOM
NeSITeJIBHOCTH ~ TIPUMEHHUTEIBHO K cdepe
ObITOBOM u npoecCHOHATEHON
KOMMYHHUKAIINH, OCHOBaMHU MyOJIMYHOM peyu.
YK-4.10 Bnameer OCHOBHON WHOSI3BIYHOU
TEPMHUHOJIOTHEH CHeNHaTbHOCTH, OCHOBAMU
pedepupoBaHus " AHHOTHUPOBAHHUS
JUTEPaTyphl MO CIEIUATBHOCTH.

MexkynpTypHOE
B3aNMOJICHCTBHE

YK-5. Criocoben
aHATM3UPOBATH U
YUUTHIBATh pa3HoOOpa3ue
KYJBTYp B MPOIIECCE
MEXKYJIbTYPHOTO
B3aNMOJEHCTBUSI

YK-5.1 3Haer OCHOBHBIE 3aKOHOMEPHOCTHU
UCTOPUYECKOr0  mpolecca W JTalbl
UCTOpHUYECKOTO pa3BuThs Poccuu.

YK-5.2 3HaeT  JTHO-KYJbTYpHBIE u

COLIMAJIbHO-TIOJINTUYECKHE IIPOLIECCHI
CTaHOBJICHUS POCCUICKOMN
roCyIapCTBEHHOCTH.

YK-5.3 3naer mecto u poib Poccun B ucropuu
YeJI0BEYeCTBA U B COBPEMEHHOM MHPE.
YK-5.4 3naer OCHOBHBIE Dpa3lenbl |
HarnpaslieHus ¢puaocodun, a TakKe METOJIBI U
npueMsl (pUI0cO(CKOro aHanusa mpoodIeMm.
YK-5.5 3naer HpaBCTBEHHBIC IICHHOCTH,
MPEJCTABIICHUS. O COBEPIIEHHOM YeJIOBEKE B
Pa3IUYHBIX KyJIbTypax.

YK-5.6 VYwmeer oCMBICIHBATH COIHMAIHHO-
MOJUTUYECKHUE MIPOILIECCHI, COOBITHS U SIBIICHUS
B Poccum m wmmpoBoM cooOmiectBe B WX
JMHAMUKE M B3aUMOCBS3H, PYKOBOJCTBYSICH
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUH

Kon n nanmenoBanue
YHUBEPCAIbHOMN
KOMIIETCHIIMHI

KO,I[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHBHOﬁ KOMIICTCHIIM U

NPUHIUIIAMA  HAay4YHOW OOBEKTUBHOCTU W
UCTOpH3MA.

YK-5.7 Ymeer dhopmupoBaTh u
apryMEHTUPOBAHHO OTCTaWBaTh COOCTBEHHYIO
NO3MIMI0 [0  pa3juyHbIM  TpodIemMaM

HCTOPUH.
YK-5.8 Ymeer nmoHuMaTh W aHaIU3HPOBATH
MHUPOBO33pEHYECKHE, COILIMATTLHBIC "

UHAMBHUAyaJIbHbIE MPOOJIEMbl COBPEMEHHOMU
KU3HU.

YK-5.9 Ymeer rpaMOTHO BECTH IUCKYCCHUIO,
apryMEHTHPOBAaHHO OTCTanBaTh CBOIO
HNO3UIMI0 [0 3HAYUMBIM  (UIOCOPCKUM
npoOjemMaM COBPEMEHHOM >KU3HU, OMUPASICh
Ha HapaboTaHHBIH B uUCTOpuU (uocodpuu
Marepuai.

VYK-5.10 VYmeer HEAMKPUMUHALMOHHO U
KOHCTPYKTHUBHO B3aNMO/ICHICTBOBATH c
JIOABMH C YYE€TOM HX COLIMOKYJIBTYPHBIX
OCOOCHHOCTEH! B LENsSIX  YCHEHIHOIo
BBIMOJHEHHUST MNPOodEeCcCHOHANBHBIX 3a7ady U
YCUJICHUS COITUAIIbHOM MHTETPAIIH.

YK-5.11 Brnageer mnpeacTaBiIeHUsIMH 00
HCTOPHHU KaK HayKe, OCHOBAMHU UCTOPHYECKOTO
MBIIUTCHHUS.

YK-5.12 Bmageer mnpencraBieHusMHA 00
OCHOBHBIX 3Talax B UCTOPUU YEIOBEYECTBA U
UX XPOHOJIOTHH.

YK-5.13 Bmageer HaBeIKaMH  aHaln3a
HMCTOPUIECKUX NCTOYHUKOB.

YK-5.14 Bnaneer HaBblkamMu (uinocockoit
KyJIbTYpbl U1  BBIPAOOTKH  CHUCTEMHOTO
I[EJIOCTHOTO B3TJIs1/1a Ha ICWCTBUTEILHOCTb.

Camoopranunsa-
U U caMopas-
BUTHE (B TOM
qucIe 310pOBbE-
cOepexeHne)

YK-6. Cniocoben
ONPENEIUTh U PEeaTn30BaTh
MIPUOPUTETHI COOCTBEHHOM
NEeSITEIbHOCTH U CIIOCOOBI
€€ COBEpILIEHCTBOBaHUS Ha
OCHOBE CAMOOIIEHKH U
00pa3oBaHMs B TCUCHHE
BCEM KU3HU

YK-6.1 3Haer comuanbHO-TICHXOJOTHYECKUE
TEXHOJIOTUH Pa3BUTHUS U CAMOPA3BHUTHSI.
YK-6.2 3naer CBOH JUYHOCTHEIE,
CHTyaTHBHbIC, BPEMEHHBIE U JIPYTUE PECyPCHI
Y UX MIPEJEIbI.

YK-6.3 YMmeer miaHupoBaTh U pemaTh 3a1aqu
COOCTBEHHOTO npodeccHOHaTBHOTO "
JMYHOCTHOTO Pa3BUTHSI.

YK-6.4 YMeer  KpUTHYECKH OLICHUBATh
3 PEKTUBHOCTh HCIIONB30BAHHUS BPEMEHU M
JPYTUX pecypcos npu pelIeHU
TIOCTABJICHHBIX 33]1a4.
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUH

Kon n nanmenoBanue
YHUBEPCAIbHOMN
KOMIIETCHIIMHI

KO,I[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHBHOﬁ KOMIICTCHIIM U

YK-6.5 Ymeer OCMBICIINBATh CBOU
COOCTBEHHBIC JICUCTBUS TIPU YIIPABJICHUU
KOJUICKTHUBOM M CAMOOPTaHH3aI[HH.

YK-6.6 Bnaneer MPEI0CTaBICHHBIMU
BO3MOXXHOCTSIMU JIJII TIPUOOPETEHUST HOBBIX
3HAHUN U HABBIKOB.

YK-6.7. Brageer conualbHO-IICHXOJIOTHYEC-
KHMH TEXHOJOTHSMHU Pa3BUTHUSA JIMYHOCTH,
BBICTpPAaUBaHUS M peaju3allid TPaCKTOPHUHU
CaMOPAa3BUTHS.

YK-7. CriocobeH
MOJIICPYKUBATH TOJIXKHBIH
YPOBEHb (hU3NYECKOI
IIOATOTOBJIIEHHOCTH IS
obecreyeHus
TOJTHOIIEHHOM COITMaTLHOM
1 Ipo(hecCUOHATBEHOM
IEeITEILHOCTH

VYK-7.1 3naeT Hay4YHO-TIPAKTUYECKUE OCHOBBI
(¢u3NYecKoil KyIbTypsl M 30POBOTO 00pasa
KU3HU; BJIMSHHE O3JOPOBHUTEIBHBIX CHCTEM
(U3NYECKOTO BOCIUTAHUS Ha YKPEIJICHHE
3I0pOBbS; CIOCOOBI KOHTPOJIA U OLEHKHU
¢uszndyeckoro  pasBUTHA U (PU3HUECKOU
MOJTOTOBICHHOCTH;, TpaBuUja U CHOCOOBI
TUTAHUPOBAHMS WHIVUBUAYAIBHBIX — 3aHITHN
pa3IMYHOI 11eTIeBOM HAIMIPABICHHOCTH.
YK-7.2 YMeer nojiepxuBaTh  JIOJKHBIH
yYpOBEHb (PU3UYECKON MOATOTOBICHHOCTH JIs
oOecrieyeHUs IOJHOLUEHHOW COLMAIBHOW U
npohecCUOHATBLHOM NeSTeNbHOCTH.

YK-7.3 Ymeer WCIIOJIb30BATh OCHOBBI
¢u3nyeckoil KynpTypbl Ul OCO3HAHHOTO
BBIOODA 3/10pOBbECOEpEraroINX TEXHOJIOTUH ¢
Y4E€TOM BHEIIHUX M BHYTPEHHHUX YCIOBUUI
peanuzanuu npogdeccroHanbHOI
JESATEIBHOCTH.

VYK-7.4 Bnangeer cpeiactBaMu W METOJaMU
YKpeTIeHus 310pOBbS, ¢bu3nvecKoro
CaMOCOBEPILIEHCTBOBAHUS; JOJKHBIM
YpOBHEM (PU3UYECKON MOATOTOBIEHHOCTH IS
o0OecrieyeHrs TMOJHOLUEHHOW COLMAIBbHOW U
npogecCuOHATIBHOM J1eTETbHOCTH.

besomacHocTh
JKU3HEIEATEIb-
HOCTH

YK-8. Criocoben
co3JaBaTh U
MO/ICP)KUBATH
0e30macHbIe yCIOBUSA
JKH3HEACATEILHOCTH, B
TOM YHCIIE NIPU
BO3HHUKHOBEHUHU
YpE3BbIYANHBIX CUTYaLIUI

YK-8.1 3naer oOCHOBHBIE TexXHOC]EpHBIC
OITACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKHU.
YK-8.2 3nHaer xapaktep  BO3ACHUCTBHS
BPEIHBIX U OMACHBIX (PAKTOPOB HA YEIIOBEKA U
MPUPOJTHYIO CPEy, METOJBI 3aIUTHl OT HHUX
MIPUMEHHUTEIHHO K chepe CBOEH
npodeccnoHanTbHOM e TENbHOCTH.

YK-8.3 YMeer o OecneunBarh Oe30mMacHbIC
v/ KoM(OpTHBIE YCIOBHS TpyAa Ha
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Kareropus
YHUBEPCATbHBIX
KOMIIETEHIIUH

Kon n nanmenoBanue
YHUBEPCAIbHOMN
KOMIIETCHIIMHI

KO,I[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHUA YHHBepcaHBHOﬁ KOMIICTCHIIM U

paboueM MecTe, B TOM YHCJIE C TOMOIIBIO
CPEJICTB 3aIIHTHI.

VYK-8.4 Vwmeer BBIBIATH H  YCTpPaHATH
MpoOJIeMbI, CBS3aHHBIE C HAPYIICHUSIMU
TEXHUKU 0€30IaCHOCTH Ha paboueM MecTe.
YK-8.5 Ymeer ocymecTBisiTh ACHCTBHS IO
NPEIOTBPALICHAIO YPE3BBIYAWHBIX CUTYaIUH
(mpupoHOTO u TEXHOTCHHOTO
IPOMCXOXJICHUS) Ha pabo4YeM MeCTe, B TOM
YHCIIE C IIOMOIIBIO CPEICTB 3AIUTHI.

YK-8.6 YMeer BbIOMpaTh METOMBI 3aIUTHI OT
OIMACHOCTEHW TMPUMEHUTEBHO K cdepe cBoei
PO eCCUOHATILHOM I TEITLHOCTH.

YK-8.7 Bnameer  3aKOHOJATCIBHBIMH U
NPaBOBBIMU aKTaMHU B 00JIaCTH OE30MaCHOCTH
51 OXpaHbl OKpY>Karoleu Cpensbl,
TpeOOBaHUSAMH K 0E30IaCHOCTH TEXHUYECKUX
pernmameHToB B cdepe mpodeccrnoHATbHOMI
JeSITeIIbHOCTH.

YK-8.8 Bnazgeer criocobamu M TEXHOJIOTUSIMA
3alUTHI B YPE3BBIYAHHBIX CUTYAIUSIX.

YK-8.9 Bnaneer mNOHATHHHO-TEPMHHOIOTH-
YECKUM ammapaToM B 00JacTH 0€301MacHOCTH.
YK-8.10 Briageer HaBBIKAaMH parMoOHAIHA3A-
UU  NPoQecCUOHANBHON JESTENIBHOCTH ¢
1enp0 o0ecrieueHus: 0€30MacHOCTH U 3aIUTHI
OKpYKarolleu Cpebl.

Nuxmro3uBHas
KOMIIETEHTHOCTb

YK-9. Criocoben
HCII0JIL30BaTh 0a30BEIE
neEeKTONIOTUYECKUE
3HAHUS B COIIMATBHON U
npodeccnoHanbHOM

chepax

YK-9.1 3paer M IOHMMAaeT OCOOEHHOCTH
IIOBEICHUS YJIEHOB KOJUIEKTHBA c
OTPAaHHUYEHUSMH TI0 3]IOPOBBIO.

YK-9.2 YMmeer B3aNMMOJENCTBOBATh C
YJICHAaMH KOJUIEKTHBA C OTPAaHUYCHHSIMH TIO
3JI0POBBIO.

YK-9.3 Bnaneer pueMaMu aHaJIn3a
COOCTBEHHBIX JICHCTBUU TMpU OOIIEHUU C
YJICHaMH KOJUIEKTHBA C OTPAaHUYCHHSMH TI0
3JI0POBBIO.

ODKOHOMMYECKAst
KyJIBTYypa, B TOM
qrcie
¢uHaHCcOBas
IPaMOTHOCTh

YK-10. Criocoben
MPUHUMATh 00OCHOBaHHBIC
SKOHOMHNYCCKHUEC peIHeHI/ISI
B PA3JIUYHBIX 00JIACTSIX
KNU3HECOACATCIIBHOCTHU

YK-10.1 3uaer
KyIbTYpBl, B
IPaMOTHOCTH.
YK-10.2 YMmeeT UCIIONB30BaTh 3HAHUS OCHOB
SKOHOMHKH TIpU TPUHSATHU OOOCHOBAHHBIX
penIeHni B Pa3TMIHBIX o0JacTax
eI TENLHOCTH.

OCHOBBI ~ 3KOHOMMYECKOU
TOM 4uciae (puHAHCOBOM
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Kareropus Kong u naumeHoBanue Kon u HaumeHnoBaHue nHaUKaTopa
YHUBEpCaIbHBIX YHUBEPCATBHOU JTOCTH)KCHHS] YHUBEPCATbHON KOMITETCHIIUH
KOMIIETEHIIAI KOMIIETEHIINHU

YK-10.3 Binaneer HaBBIKAMHU BBIOOpaA
9KOHOMHYECKH OOOCHOBAHHBIX pEIICHUN B
pa3IUYHBIX 00JIACTAX KM3HEACATEIbHOCTH.

VYK-11.1 3naer MIpaBOBBIC HOPMBI,
(dbopMupyrone HETEPIUMOE OTHOIIECHUE K
YK-11. Cnocoben KOPPYIIIMOHHOMY MTOBEICHUIO.
T'paskanckas ¢dopmupoartps Hetepnumoe | YK-11.2 YMmeer peanu3oBbIBaTh HETEPIUMOE
OIS OTHOIIICHHE K OTHOIIICHHE K KOPPYIIIMOHHOMY TIOBEJICHUIO B
KOPPYIIIHOHHOMY pa3nuYHBIX chepax AesITeILHOCTH.
IOBEIEHUIO YK-11.3 Bnageer metogamu GpopMUpPOBAHUS

HETEPIUMOIO0 OTHOLIEHUS K KOPPYNLHOH-
HOMY IIOBEJICHUIO.

4.2 O6IHerO(1)eCCI/IOHaHBHBIC KOMIICTCHIWHU BBITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUA

HaumenoBaunue
KaTeropuu

(rpymrbl)
OIIK

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa

Koza u saumenosanue OIIK
A 0 noctkenus OITK

OIIK-1.1 3HaeT OCHOBBI
mQepeHINaTIbHOT0 U HHTETPATBHOTO
ucyuCIeHus, TudhepeHITHaATbHBIX
YpaBHEHUH, TEOPUU BEPOSITHOCTEN U
MaTeMaTHYECKOW CTATUCTHKH.
OIIK-1.2 3HaeT MaTeMaTH4YeCKUE TEOPUU U
METO/IBI, JISKAIINE B OCHOBE MAaTEeMaTHUECKUX
MOJIEIIEH.
OIIK-1.3 3HaeT OCHOBHBIE TaIIbI
Ka4eCTBEHHOT'0 M KOJIMYECTBEHHOTO
OHK-1. Criocoben XUMHAYECKOTO aHaJIN3a, TEOPETUIECCKHE
HCTO/Ib30BATh OCHOBBI M TPUHLIUIIBI XUMUYECKUX U (PUUKO-
O61eHayuHas Z:::gg?g{ii‘:lea XUMHYECKUX MeT(V)ILOB aHaJIN3a, METOIBI
[TOATOTOBJICH- YHHBIC H METPOJIOTHUECKOH 00pabOTKU Pe3ysIbTaTOB
UH)KEHEPHBIE 3HAHUS JUIS AHAIH34.
peniCHHd 3a1a9 OIIK-1.4 3naeT pu3nyecKkue OCHOBBI
npo(eCcCHOHATBHOI MEXaHHUKH, PU3UKU KoeOaHUI U BOJIH,
ACATCITPHOCTHA 9JICKTPHUYECTBA U MarHeTus3ma,
ANEKTPOJMHAMUKH, CTATUCTUIECKON (PH3UKU
Y TEPMOJMHAMUKHU, KBAHTOBOW (DU3HKH.
OIIK-1.5 3HaeT TeopeTUYECKHE OCHOBBI
o011eit 1 HeOPraHN4YEeCKOM XUMHUU U
MOHUMATh MPUHLUIIBI CTPOEHUS BEIIECTBA U
MPOTEKAHHUSI XHMUYECKHX TTPOIIECCOB;
OIIK-1.6 3HaeT OCHOBBI KJIacCUPUKALIUN
OpPTaHUYECKUX COCTMHEHNH, CTPOSHHE,
CIOCOOBI OTYYECHHUSI 1 XUMUUYECKHE CBOMCTBA
Pa3IMYHBIX KJIACCOB OPraHMYECKUX

HOCTb
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HaunmenoBanue
KaTeropuu

(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHue WHIUKAaTOpa
noctmxkenns OIIK

COEIMHEHUI, OCHOBHEIE MEXaHU3MBI
MPOTEKAHUS OPTAHUYECKUX PEAKIIHIA.
OIIK-1.7 3HaeT OCHOBBI (PU3NYECKON XUMUHU
KaK TEOPETHUYECKOTO pyHIaMEHTa
COBPEMEHHOUW XUMHH U TTPOIIECCOB
XUMHUYECKOA TEXHOIOTHH.

OIIK-1.8 3HaeT 0CHOBHEBIE ITOHATHS U
COOTHOIIICHUS TEPMOJIUHAMUKHU
MMOBEPXHOCTHBIX SIBIICHUI, OCHOBHBIE
CBOMCTBA JUCIEPCHBIX CUCTEM.

OIIK-1.9 3Haer 0CHOBHEBIE KJIACCHL, COCTAB,
CTPYKTYPY U XapaKTEPUCTHKU COBPEMEHHBIX
MaTepUaioB, UCIIOIb3YEMBIX B XUMUYECKOU
TEXHOJIOTHH

OIIK-1.10 YmMeer npoBOANTH aHAIIN3
(yHKIUH, penrath OCHOBHEIC 3a/1a4U TCOPHH
BEPOSITHOCTH M MATEMATHYECKOM CTAaTUCTHUKH,
penraTh ypaBHEHUS U CUCTEMBI

g hepeHIMATBHBIX YPaBHCHHH
MPUMEHUTEIBHO K PEaJIbHBIM ITPOIIECCaM,
MPUMEHSTh MATEMaTHICCKHE METOIBI IPU
PEIICHUH THUIOBBIX TPO(PECCHOHATILHBIX
3aad.

OIIK-1.11 YMmeet BBIOpaTh METO/I aHATH3A
IUIA 3aJaHHON aHAJIUTHYECKOH 3a4a4u U
MIPOBECTU CTATUCTUYECKYIO 0OPabOTKY
pe3yNbTaTOB aHATUTHYECKUX OIPEACTICHH.
OIIK-1.12 YwMmeer pemiath TUMIOBBIC 33Ja4H,
CBSI3aHHBIE, CBSI3aHHBIE C OCHOBHBIMU
paznenaMu (PU3HMKH, HCITOJIB30BATh
(u3nuecKkre 3aKOHBI PU aHATTU3€ U PEUICHUH
npo6JieM mpoPecCHOHAIBHON NeATETLHOCTH.
OIIK-1.13 YMeeT BBIIOJIHATL OCHOBHEIE
XUMHUYECKHE OTICPAIUH, ONIPEICIISTh
TEPMOJMHAMHYCCKHAC XapaKTEPUCTUKH
XUMHYECKHUX PEAKIINii U PaBHOBECHBIE
KOHIICHTPAIINN BEIICCTB.

OIIK-1.14 YMeer UCIIOIB30BaTh XUMHUYECKHE
3aKOHBI, TEPMOJTUHAMUYECKHE CITPABOYHBIC
JIAaHHBIE U KOJINYECTBEHHBIE COOTHOIIEHUS
HEOPTaHMYECKON XUMUU TSl PEeLICHHS
npodeccnoHaNbHbIX 3a1ad.

OIIK-1.15 YMeeT cuHTE3UpPOBATh
OpPTaHUYECKUE COCTUHEHHUS.

OIIK-1.16 YMmeet mporHO3upoOBaTh BIUSHHE
pa3IuYHBIX (haKTOPOB HA PABHOBECHE B
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HaunmenoBanue
KaTeropuu

(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHue WHIUKAaTOpa
noctmxkenns OIIK

XUMHYECKHUX PEAKIIHSIX; OMPEACIIATh
HAIpPaBJIEHHOCTH IIPOLIecca B 3aaHHbBIX
HaYaJIbHBIX YCIIOBHSIX; YCTAHABIINBATh
IpaHuUIlbl 00J1acTel ycTounBOCTH (ha3 B
OJIHOKOMIIOHEHTHBIX ¥ OMHAPHBIX CUCTEMAX;
OTIPECIISATh COCTABhI CYIIECTBYIONIMX (ha3 B
OMHApPHBIX T€TEPOreHHBIX CUCTEMAX;
COCTaBIISITh KWHETUYECKIE YPABHCHHUS B
muddepeHanbHON 1 HHTErpaIbHON Popmax
JUISL KHHETUYECKU TPOCTBIX peakuuil u
IPOTHO3UPOBATH BIIMSHUE TEMIIEPaTyphl Ha
CKOpPOCTH MpoIiecca.

OIIK-1.17 YMeeT npoBOUTH PacyeThl C
UCTIOJIb30BAHNEM OCHOBHBIX COOTHOIICHHIA
TEPMOJAMHAMHKYU TTOBEPXHOCTHBIX SIBJICHUN U
pacdeTsl OCHOBHBIX XapaKTEPUCTHK
JUCTICPCHBIX CUCTEM.

OIIK-1.18 YMeet noadupaTh MaTepUabl C
BBICOKHMH JKCILTyaTaIHOHHBIMU
XapaKTePUCTUKAMU IS 33JaHHBIX YCIIOBHM
9KCILTyaTaluH, IPOTHO3UPOBAThH HX
paboTocrnocoOHOCTh

OIIK-1.19 Binageer ocHoBamMu
(hyHTaMEHTAIBHBIX MAaTEMaTHYCCKIX TCOPUI
Y HaBBIKAMH HCIIOTH30BAHHS
MaTeMaTUYECKOTO anmapaTa; MeToAaMu
CTATUCTUYECKON 00pabOTKN HHPOPMAIIHH.
OIIK-1.20 Brnageer MeTo1aMu TPOBECHUS
XUMHYECKOTO aHAJIN3a U METPOJIOTHUSCKOH
OILICHKH €T0 Pe3yJbTaTOB.

OIIK-1.21 Brnageer MeTo1aMu IPOBEICHUS
(hU3HUECKUX U3MEPECHUI, METOIaAMH
KOPPEKTHOM OIEHKH MOTPEUuTHOCTEe!N mpu
MIPOBEJICHUU (PU3NICCKOTO IKCIICPUMEHTA.
OIIK-1.22 BnasieeT TeOpETHUECKUMHU
METOJIaMH OIMHUCAHUSI CBOMCTB MPOCTHIX U
CJIOKHBIX BEIIIECTB Ha OCHOBE JICKTPOHHOTO
CTPOCHHS MX aTOMOB U TOJOXKEHHS B
[Teproanieckoii cucTeMe XMMHUYECKIX
3JIEMEHTOB, SKCIIEPUMEHTATHHBIMU METOIaMH
omnpezaeneHus: GU3NKO-XUMHUECKUX CBOWCTB
HEOPTaHWYECKUX COCAMHCHUH.

OIIK-1.23 Brageet sKCcriepuMEHTATbHBIMH
METOJIaMU CHHTE3a, OYUCTKH, OTpeIeICHUs
(PM3HKO-XMMUYECKHX CBOWCTB U
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(rpymrbl)
OIIK

Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHue WHIUKAaTOpa
noctmxkenns OIIK

YCTaHOBJICHHSI CTPYKTYPBI OPTaHUUYECKUX
COCTUHEHUN.

OIIK-1.24 Bnaneer HaBBIKAMU BBEIUUCIIEHUSI
TETUIOBBIX I(P(PEKTOB XMMUYECKUX PEaKIHii
IIPH 33JJaHHOM TeMIIepaType B YCIOBHUAX
IIOCTOSIHCTBA JAaBJIICHHS U 00BEMa;
KOHCTaHT PAaBHOBECHS XUMUYECKUX PEAKITUI
IIPH 33JJaHHOM TeMIIepaType; NaBJICHU
HACBIIIIEHHOTO Mapa HaJl MHAUBHIYaTbHBIM
BEIICCTBOM; COCTaBa COCYIIECTBYIOMUX (a3 B
JIBYyXKOMITOHEHTHBIX CUCTEMaX.

OIIK-1.25 Brnageer MeToiaMu onpeaeIeHHs
KOHCTAHT CKOPOCTH XUMHUYECKHX PEaKIIHHA
pa3IMYHBIX TOPSAIKOB MO pe3yabTaTam
KHHETUYIECKOTO IKCIICPUMEHTA.

OIIK-1.26 Biameer MmeTogamMu poOBEICHUS
JUCTICPCHOTO aHAN3a, CHHTE3a TUCIIEPCHBIX
CUCTEM U OIICHKH WX arperaTuBHON
YCTOWUYMBOCTH.

OIIK-1.27 BnageeT MeTogaMHU 3aI{UThI
MAIIMH U annapaToB XUMUYECKUX
MPOU3BOJICTB OT KOPPO3UH

Uccnenosa-
TeabCKas
IMOJTOTOBJIEH-
HOCTb

OIIK-2. Criocoben
UCIIOJIb30BaTh COBPEMEHHOE
TEXHOJIOTHIECKOEe 1
AHATUTUYECKOE
obopyioBaHuE MPU
MPOBEJICHUH HAYYHOTO U
TEXHOJIOTUIECKOTO
IKCIIEPUMEHTA, IPOBOIUTH
00paboTKy U1 aHATU3
MOJTyYEHHBIX Pe3yIbTaTOB

OIIK-2.1 3HaeT OCHOBBI TEOPUH TIEpEHOCA
UMITyJIbCa, TeTJIa U MACChI; IPUHITUITBI
(hb13MUECKOTO MOJECIUPOBAHUS XUMUKO-
TEXHOJIOTMYECKHUX IPOLIECCOB; OCHOBHBIE
yYpaBHEHUS JBUKEHUS )KUIAKOCTEN; OCHOBBI
TEOPUU TEIUIONEPEAAUN; OCHOBBI TEOPUN
Maccolepeayu B CUCTEMax cO CBOOOAHON U
HEMOABIKHON IpaHMLel pasaena ¢as;
TUIIOBBIE TPOLIECCHI XMMHUECKON
TE€XHOJIOTHH, COOTBETCTBYIOIINE aNlapaThl U
METOJIbl UX pacyera.

OIIK-2.2 3HaeT MeTOABI TOCTPOCHUS
OMIUPHUUECKUX (CTATUCTHUECKUX) U (PU3HUKO-
XUMHYECKHX (TEOPETUYECKUX ) MOJIeeH
XUMHKO-TEXHOJOTUYECKUX ITPOLIECCOB.
OIIK-2.3 3HaeT MeTOABI OIITHUMHU3AIIAN
XUMHKO-TEXHOJIOTUYECKUX IIPOLIECCOB C
MPUMEHEHUEM SIMIIUPUUYECKUX U/ UITU PUUKO-
XMMHYECKUX MOJICIICH.
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HaunmenoBanue

KaTeropun Konx 1 HauMeHoBaHne HHANKATOPA
P Kox u nanmenosanue OIIK A A p
(rpymbr) noctmkenus OITK
OIIK

OIIK-2.4 3HaeT OCHOBHBIC TTPUHIIMITHI
OpraHHU3aIi XUMUYECKOTO MTPOU3BOJICTBA,
€ro UepapXu4ecKoi CTPYKTYpHI; o0IIHe
3aKOHOMEPHOCTH XUMUYECKHUX MTPOLIECCOB;
OCHOBHBIE XUMUYECKHE [TPOU3BOJICTBA.
OIIK-2.5 3HaeT OCHOBBI TEOPUU TIpOIlECcca B
XUMHYECKOM PEaKTOPEe, METOI0JIOTHIO
WCCIICIOBAHMSI B3aMMO/ICHCTBHSI IPOLIECCOB
XMMHYECKUX MPEBPAILCHUHN U SIBICHUN
nepeHoca Ha BCeX MacITaOHBIX YPOBHSX,
METOJUKY BbIOOpa peakTopa U pacueTa
nporiecca B HeM; OCHOBHBIE PEaKIIMOHHBIE
MPOLIECCH U PEAKTOPhI XUMUYECKON U
HEPTEXMMHYECKON TEXHOIOTHH.

OIIK-2.6 3HaeT OCHOBHBIE TIOHSTHS TEOPHH
yIpaBICHUS TEXHOJIOTUYECKUMU
IpOIIECCaMH; CTATHYECKUE U JUHAMHYECKUE
XapaKTePUCTUKU O0OBHEKTOB U 3BEHHEB
yIIpaBJICHUS; OCHOBHBIE BUJIBI CHCTEM
ABTOMATUYECKOTO PEryIHUPOBAHUS U 3aKOHBI
yIIPaBJICHUS; TUTIOBBIE CHCTEMBI
aBTOMAaTHUYECKOTO YIPaBJICHUS B XUMHUECKON
MPOMBIIITIEHHOCTH; METOJIBI M CPENICTBA
JIMarHOCTUKU U KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYIECKUX MTapaMeTPOB.

OIIK-2.7 YMeeT onpeaensiTh XapakTep
JIBYDKEHUS J)KUAKOCTEH U Ta30B; OCHOBHBIE
XapaKTEPUCTHKH MPOIECCOB TEIUIO- U
Maccornepeiaul; pacCYUThIBATh apaMeTphl U
BBIOMPATH anmaparypy Uit KOHKPETHOTO
XMUMHKO-TEXHOJIOTMYECKOr 0 Mpoliecca.
OIIK-2.8 YMeer paccunTBIBATH OCHOBHEIC
XapaKTePUCTUKH XMMHUYECKOI0 Tpoliecca,
BBIOMPATH PAITMOHAIBHYIO CXEMY
MIPOU3BO/ICTBA 33/IaHHOTO MPOIYKTA,
OILIEHUBATh TEXHOJIO-THYECKYIO
3(PEeKTUBHOCTH MPOU3BOJICTRA.

OIIK-2.9 YMeer BbIOpaTh TUI peakTopa u
paccynTaTh TEXHOJIOTHUECKHUE MapaMeTPhI
JUIS 33JJAaHHOTO MPOILECCa; ONPEIEIUTh
napaMeTphl HAMTydIIeld OpraHu3aIii
polecca B XMUMHYECKOM PEaKTope.
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(rpymrbl)
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Koxa n saumenosanne OIIK

Kon n HaumeHnoBaHue WHIUKAaTOpa
noctmxkenns OIIK

OIIK-2.10 YmMmeer onpenensiTb OCHOBHbIC
CTaTUYECKHE U TUHAMUYECKHE
XapaKTEPUCTUKU 0OBbEKTOB; BEIOUPATH
palMOHAIBHYIO CUCTEMY PETyIHMPOBAHUS
TEXHOJIOTUYECKOT0 IpolLecca; BEIOUPaTh
KOHKPETHBIE THIIbI TPHOOPOB ISt
JIMArHOCTHUKU XUMHKO-TEXHOJIOIMYECKOTO
mporecca.

OIIK-2.11 YMeeT NpUMEHATh METO/IbI
BBIYMCITUTENIFHOW MaTEeMaTHKH U
MaTeMaTHYeCKOW CTATUCTHKY JUIS
MOJICTUPOBAHMS U OTITUMH3AINN XUMHUKO-
TEXHOJIOTUYECKUX ITPOLIECCOB.

OIIK-2.12 Bnaneer merogaMu
TEXHOJIOTHYECKUX PACYETOB OTACIHHBIX
y3JI0B XUMHUYECKOT0 000py10BaHHUS.
OIIK-2.13 Brnageer MeTo1aMy ONpeACTICHHS
ONTUMAJIBHBIX U PALIMOHAIBHBIX
TEXHOJIOTUIECKUX PEKUMOB PaOOTHI
000pyI0BaHus.

OIIK-2.14 Bnaseer MeTOIaMH pacyeTa u
aHaJI3a MpOLECCOB B XUMUYECKUX
peaKkTopax, OnpeaeIeHNs TEXHOIOTHUECKIX
nokasaresel mpolecca; MeTolaMu BbIOOpa
XUMHYECKHX PEaKTOPOB.

OIIK-2.15 Bnaseer MeTo1aMH yIIpaBICHUS
XUMHUKO-TEXHOJIOTMYECKUMU CUCTEMaMH U
METOJaMHU PETYIHPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX MTPOLIECCOB.

OIIK-2.16 BnaseeT makeTaMu MPUKIaTHBIX
IporpaMM JJIsi MOAETUPOBAHUS XUMUKO-
TEXHOJIOTHYECKUX MTPOIECCOB.

IIpoussoxct-
BEHHO-
TEXHOJIOTHYEC-
Kas
MOATOTOBJICH-
HOCTbH

OIIK-3 Croco0eH moHu-
MaTh MPHUHIIUIIBI pA0OTHI CO-
BpPEMEHHBIX HH(POpPMAaIHOH-
HBIX TEXHOJIOTHI U UCIIOIE-
30BaTh UX AJIA peHIeHI/ISI 3a-
Jad poQecCHOoHaNbHOM Jie-
ATCIBbHOCTH

OIIK-3.1 3Haer TeXHUUECKUE U
MIPOrPaMMHBIC CPEJICTBA PeaTU3aIHH
MH(OPMAIIMOHHBIX TEXHOJIOTHH, OCHOBBI
paboThI B JTOKABHBIX U TTI00ATBHBIX CETAX U
nH()OPMAIIMOHHON 0E30ITaCHOCTH, THIIOBBIE
YHCIIEHHBIE METO/IbI PEIICHUS
MaTeMaTHYECKHX 33719 U aJITOPUTMBI UX
peali3aIvH.

OIIK-3.2 3Haet MeToabl uACHTU(DUKAITIH
MaTEMAaTHYECKUX OIMUCAHUI
TEXHOJOTHYECKHUX MPOIIECCOB HA OCHOBE
AKCIICPUMCHTAIBHBIX JIAHHBIX.
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noctmxkenns OIIK

OIIK-3.3 Ymeer paboTaTh B Ka4ecTBE
TI0JIH30BATEISI IEPCOHATBHOTO KOMITBIOTEDA,
WCIIOJIb30BaTh YHCICHHBIC METOIBI JIS
pelIeHUs MaTeMaTHYeCKHX 3a/ad,
UCIIOJIB30BAaTh SI3bIKH U CHCTEMBI
MIPOrPaMMUPOBAHHUS [T PEIICHUS
poQeCCHOHATBHBIX 33/1au.

OIIK-3.4 YMmeeT mpuMEHSTh METOIbI
BBIYHCITUTEIILHON MaTeMaTUKH U
MaTeMaTHYECKOW CTATUCTUKY JIJIsl 00pabOTKH
PE3YJITaTOB SKCIICPUMEHTA.

OIIK-3.5 Binageer MmeTtogamMu moucka u
obMeHa HH(pOpMaIKEH B rI100abHBIX U
JIOKQJTbHBIX KOMITBIOTEPHBIX CETSX,
TEXHUYECKUMH U TPOTPAMMHBIMH
CpEICTBAMU 3aIIUTH HHPOPMAIHH ITPU
padboTe ¢ KOMIIbIOTEPHBIMU CUCTEMAaMH,
BKJTIOYAsi IPUEMbI aHTUBUPYCHOM 3aIIIUTHI.
OIIK-3.6 Bnaneer meronamu
MaTeMaTHYECKOW CTATUCTUKY JIJIsl 00pabOTKH
PE3yJIbTaTOB aKTUBHBIX M MTACCHBHBIX
IKCIIEPUMEHTOB.

OIIK-3.7 Bnaneer MeTogamMu UCIIOJIb30BAHUS
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTHIA
JUTSL PEIICHUST TTOCTABJICHHBIX 3a1a4
npohecCuOHaNbHON NeSTENbHOCTH.

Opranuzanuu-
OHHO-YTIPaB-
JIEHYEeCKas
MOJrOTOBJIEH-
HOCTB

OIIK-4 Cnocoben
OpraHU30BBIBATH
CaMOCTOSTENIBHYIO U
KOJUICKTUBHYIO
MIPOU3BOJICTBEHHYIO U
HAy4YHO-UCCIICIOBATEIECKYIO
JeSITENIbHOCTb,
pa3pabaThIBaTh TUTAHBI U
IIPOTPaMMBI IIPOBEACHUS
HAyYHBIX HCCIEAOBAHUN U
TEXHUYECKUX Pa3paboToOK

OIIK-4.1 3HaeT OCHOBBI POCCHICKOM
MIPABOBO CUCTEMBI U POCCUHCKOTO
3aKOHOJATENHCTBA, IPABOBBIC U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe
npodeccnoHaTbHOM e TEIbHOCTH.
OIIK-4.2 3HaeT npaBoBbIe HOPMBI,
peryIupyroIre OTHOIICHNE YeIOBeKa K
4eJI0BEKY, OOIIECTBY, OKpYXKarollel cpere.
OIIK-4.3 3HaeT OCHOBBI TPYAOBOTO
3aKOHOJIATEITLCTBA.

OIIK-4.4 3naeT 5KOHOMHYECKHE OCHOBBI
MIPOU3BOJICTBA U PECYPCHI PEATIPUATHS.
OIIK-4.5 3HaeT mOHATHUS: TOBAp, YCIyTa,
pabota, ce0eCTOMMOCTh MPOAYKITUH,
KkiaccuuKanus 3aTpaT Ha TPOU3BOJCTBO U
peanu3aiuio NpoIyKInu.
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OIIK-4.6 3naet knaccudukaimo
MPEANPHUATHIH 110 TIPABOBOMY CTATYCY;
KaTerOpUHU TEXHOJIOTUIECKUX CIIOCOO0B
IIPOM3BOJICTBA; IPHHIIUIIBI K METOIbI
HOPMHUPOBAHHMSI U OTIATHI TPYAA.

OIIK-4.7 3HaeT MeTobl pa3pabOTKu
OIIEPATUBHBIX IIAHOB Pa0OTHI IEPBUYHBIX
IIPOM3BOJICTBEHHBIX TOAPa3ICICHHIA.
OIIK-4.8 3HaeT GakTophl, OIPEICIIIONNe
YCTOHYHBOCTH OMOC(hEPHI, XapaKTEPUCTUKH
BO3PACTaHUs aHTPOIIOTEHHOTO BO3/ICHCTBHS
Ha MPUPO.TY, TI00ATBHBIC TIPOOIEMBI
9KOJIOTHH Y TIPUHIIUIIBI PAIIHOHATBHOTO
IPHUPOJIOTIONH30BAHUS, METOIBI CHIKESHUS
XO03sIMCTBEHHOTO BO3JIeHCTBHS Ha Ouocdepy,
OpraHU3aIMOHHBIC U ITPABOBBIC CPEICTBA
OXpaHbl OKPYKAOIIEH CPEJIbI, CIOCOOBI
JOCTUKECHHS YCTOWIMBOTO PA3BUTHSL.
OIIK-4.9 YMeer ucnonb30BaTh U COCTaBISATh
HOPMAaTUBHBIC U MPABOBHIC TOKYMEHTHI,
OTHOCSIIHECS K MPodecCHOHATEHOM
JESATSIILHOCTH, TIPSATPUHIMATD
HEOOXO0IMMbIE MEPHI K BOCCTAHOBJICHUIO
HaApYIICHHBIX MPaB.

OIIK-4.10 Ymeer peann30BbIBaTh paBa U
CBOOO/IBI YEJIOBEKa B pa3IMIHBIX chepax
KU3HEJEATSIIbHOCTH.

OIIK-4.11 YMmeeT ucnonabp30BaTh 3HAHUS
OCHOB YKOHOMUKH TIPH PEIICHUN
MIPOU3BOJICTBEHHBIX 3a/1a4.

OIIK-4.12 YMeeT oCymecTBISITh B 00IIeM
BH/IE OLIEHKY aHTPOIIOT€HHOT'O BO3ICHCTBHS
Ha OKPYKAIOIIYIO CPEy C y4eTOM
CHEIM(PUKHA TTPHPOTHO-KITMMATHICCKUX
YCJIOBUH.

OIIK-4.13 YMeeT ucnonbp30BaTh
HOPMAaTHUBHO-TIPABOBBIC AKTHI MPU PadOTE C
3KOJIOTUYECKOM IOKYMEHTALUEH.
OIIK-4.14 Bnageetr ocHOBaMH
XO03SIICTBEHHOTO TIpaBa.
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OIIK-4.15 Brnageetr MeToiaMu yIpaBieHUs
MIEPBUYHBIMH TPOU3BOICTBEHHBIMHU
MOIpa3IeICHUSIMH.

OIIK-4.16 Bianeer meTogamu pa3paboTKu
MIPOU3BOJICTBEHHBIX MPOTPAMM U CMEHHO-
CYTOYHBIX TUTAHOBBIX 33JJaHUH ydacTKam
MIPOU3BOICTBA U aHAIM3a UX BBIMOJIHEHUS.
OIIK-4.17 Bnaneetr MmeTomamMu
HSKOHOMHYECKOH OIIEHKH yliepoa oT
NESATCIILHOCTH TPEATPHUSATHSL.

OIIK-4.18 Bianeer meTogamMu BeIOOpa
paIMOHAIIBHOTO CIIOC00a CHIKECHHS
BO3JCHCTBUS HA OKPYKAIOIIYIO CPENY.
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4.3 HpO(l)GCCHOHa.]ILHLIe KOMIICTCHIUMUU BBINTYCKHUKOB U HHAUKATOPbI UX JOCTUKCHUA

OcHoBaHue
3agaua npodeccuoHaIbEHBIA
o OO0BeKT uau 00J1acTh Konu Kox u HaumenoBsanue (pody
npohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUS HanMmeHoBanue [1IK nHaukaropa pocruxkenus 1K
NeATeILHOCTH O0600111eHHBIE TPYIOBBIC
byHKIIUU

Tun 3agau HpO(l)eCCI/IOHaJILHOﬁ JACATCJIbHOCTH: Hay‘lHO-I/ICCJ'Ie)IOBaTeJIBCKI/Iﬁ

VYyacTtue B Hay4HO-
HCCIIEA0BATEIIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX
paborax (manee -
HHUOKP),
HaIpaBJIEHHBIX Ha
COBEPILIEHCTBOBAHUE
MIOJIy4YEHUS U
HCIIOJIb30BAaHNUS
SHEPrOHACHIIIEHHBIX
MaTepUasoB U
W3/1eNINN U U3yYeHUE
HUX CBOICTB;

Pazpabotka
MpOrpamMM, METOJUK,
TEXHUYECKUX CPEICTB
TSl TPOBEJICHUS
HCCIIeOBaHUM
CBOICTB
CYIIECTBYIOIINX U
HOBBIX
SHEPrOHACHIIIEHHBIX

WHauBunyanbHble U
CMeECeBbIE
SHEPIrOHACHIIICHHBIC
MaTepHuasl U
U3JIeNUs Ha UX
OCHOBE;

pacyeTHbIE METO/bI
IIPOTHO3UPOBAHUS
HHEPIreTUYECKUX
XapaKTEPUCTUK
DHEPrOHACHIILIEHHBIX
MaTepHaJoB;
METO/bI U TPUOOPHI
JUISL UCCIIETIOBAHNUS U
OLICHKH

b PeKTUBHOCTH U
[IPaKTUYECKON
MIPUTOJHOCTH
OHEPrOHACHILLEHHBIX
MaTepHaloB U
U3JICIIUN.

K- 1

CIOCOOEH MPUMEHSITh
COBPEMEHHBIC METOJIbI
UCCIICIOBAHMS,
TUTAHUPOBATh U
IPOBOJIUTh
HEOOXOTUMBIN
OKCIICPUMEHT,
KOPPEKTHO
o0pabaThIBaTh U
aHAJTU3UPOBATh
MOJTyYeHHBIC
pe3ysbTaThI

IK-1.1

3HaeT COBPEMEHHBIE METO/bI,
UCTIOJNIB3YIOIIHECS TPU
IIPOBEJICHUH HAayYHBIX
UCCIICIOBAaHUM, TPUHIIUIIBI
OpraHU3alKi U OCHOBHBIE
9Tarnbl BHITOJIHEHHS HAYYHO-
UCCIIeIOBATEIbCKON PabOTHI;
IK-1.2

3HaeT TEOPETUIECKHNE OCHOBBI
COBPEMEHHBIX METOJIOB
HCCIIEIOBaHUSI XUMUYECKUX,
(U3NKO-XUMHUYECKUX,
B3PBIBYATHIX CBOWCTB
9HEPrOHACHIIIEHHBIX
MaTepuasos;

IK-1.3

3HaeT METO/Ibl U AITOPUTMBI
JUIsL KOPPEKTHOT'O aHAJIK3a U
00paboTKH Pe3ysIbTaTOB
HAYYHBIX HCCJIE0BaHU;
[1K-1.4 3naet ocHOBHBIE
I0JIOKEHUSI KBAHTOBOM XMMUM,
COBPEMEHHOU TEOPUH
XMMHYECKOMU CBSI3H U

Amnanu3 TpeGoBaHUN K
poecCHOHATTLHBIM
KOMIICTCHIIHSIM,
MIPEIBSABISEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJTOTOBKH Ha PBIHKE
Tpyna, 06001eHue
3apyOeKHOTO OMBITA,
MIPOBEJICHUS] KOHCYJIbTAIIUN C
BEIYITUMHU padOTOIATEIISIMH,
00BETMHEHUSMU
paboTojaTeneil oTpaciu, B
KOTOPOH BOCTpeOOBaHBI
BBIITYCKHHUKH B paMKax
HaIpaBIIEHHUs TTOJITOTOBKHU.

[TpodeccrnonanbHbIi
crangapt 40.011
«CrnenuanucT o Hay4Ho-
UCCIJIEI0BATEIbCKUM U
OTIBITHO-KOHCTPYKTOPCKUM
pa3paboTkam»,
YTBEPKICHHBIN ITPUKA30M
MuHucTepCTBa TpyAa U
COITMAJIbHOM 3aIIUTHI
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

MaTepHuaioB 1
U3CTINI;

O0paboTka 1 aHAIIN3
pe3yJIbTaToB
IKCIIEPUMEHTAILHBIX
HCCIICIOBAHUM,
bopmynupoBanue
BBIBOJIOB, ITIOJIOTOBKA
OTYETOB U
myOIuKanuii o
pe3ynbraTax
HCCIIeAOBaHUIM,
3aIluTa
WMHTEJIEKTYaTbHOM
COOCTBEHHOCTH,

VYuyacrtue BO
BHEJIPEHUU
pesynsTatoB HUOKP;

ITouck u ananm3
HAyYHO-TEXHUYECKOH
nH(popmMaluu B
obOmactu
HEPTOHACHIIIEHHBIX
MaTepuasoB U

MEKMOJIEKYJISIPHOTO
B3aUMOJCICTBUSA
IPUMEHHUTENIBHO K
9HEPrOHACHIIIEHHBIM
MarepHalam;

IK-1.5

YMeer ucnonb30BaTh
COBpEMEHHbIE 000PY0BaHUE U
IpuOOPHI ISl TPOBEACHUS
HEO0OXOAMMBIX
9KCHEPUMEHTATbHbIX
HCCJICIOBAHUIA;

[1K-1.6

YMeer npuMeHSITh METOIbI
BBIYMCITUTEILHON MaTeMaTHKH
Y MaTeMaTHYECKOU CTATUCTHKH
U1 00pabOTKU PE3yJIbTaTOB
IKCIEPUMEHTA;

IK-1.7

YMeer npuMeHSITh KBAHTOBO-
XUMHUYECKHE OIXO0/IbI U
METOJIBI IJIsl pacueTa,
UHTEpIpeTalu U
MpeCKa3aHus CTPOCHHS U
CBOWCTB 3HEPrOHACHIIICHHBIX
COCIUHCHHIA,

I1K-1.8

Poccuiickoit deneparuu

ot 04.03.2014 Ne 121w,
O60061eHHas TpynoBas
byHKIUSA

B. [IpoBenenue Hay4yHO-
HCCIIE0BATEIIbCKUX 1
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboToK mpu
UCCIIETIOBAaHUH
CaMOCTOSITEITLHBIX TEM.

B /02.6. ITpoBenenue padbot
110 00paboTKe U aHAINU3Y
HAyYHO-TEXHHYECKOH
nH(pOpMaLUU U pe3ybTaToOB
HCCIIEIOBAHU I

(ypoBeHB KBATM(PUKAIIH —

6).
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

U3JEINH C HENIBI0
Hay4HO-IIPAaKTUYECKOU
M TIaTEHTHOMU
MIO/ICPKKH
MPOBOJIUMBIX
HCCIICIOBAHUI.

Brnageer npuHiunamu
pa3paboTku
9KCIIEPUMEHTAJIbHBIX METOAUK
U TIPOTpaMM JIJIsl IPOBEACHHUS
Hay4YHBIX HCCIICIOBAHUN;
IK-1.9

Bnageer undopmanueii no
COBPEMEHHBIM METOJ1aM
HAYYHBIX MCCIIEIOBAHUN B
npeaMeTHou obiiactu B Poccun
U 32 pyOexom;

I1K-1.10

Bnaneer npaktuueckumu
HaBBIKAMU MIPUMEHEHUS
COBPEMEHHOT0 000pYI0BaHUS U
pUOOPOB ISl BHITIOJTHEHUS
Hay4YHBIX MCCIIEN0BaHUN;
IK-1.11

Bnageer metonamu
IPUMEHEHHUS COBPEMEHHBIX
CHUCTEM KOMITBIOTEPHOU
MaTEMAaTHUKH 7151 KOPPEKTHOTO
aHayn3a u 00paboTKu
Pe3yNIbTaTOB HAYYHBIX
HCCIEIOBAHMI;

IK-1.12

Bnaneer HaBbikamu
IIPUMEHEHUSI KBAHTOBO-
XUMHYECKHX METOJIOB U

28




OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

CTaHJAPTHBIX KBAHTOBO-
XUMHUYECKUX KOMITBIOTEPHBIX
IIpOrpamm IpH pelICHUU
UCCIIEI0BATEIbCKUX 3a1ay.

IK- 2

CriocobeH u3yyartb
HAyYHO-TEXHUYECKYIO
nHpopmMaruro,
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT 110
TEMaTUKE
HUCCIEeOBaHUN

[IK-2.1

3HaeT OCHOBHEBIE METOIBI,
UCITIOJIB3YIOIITUECS TIPH
MPOBEJICHUH HAyUYHBIX
HCCJICIOBaHUMN
SHEPTOHACHIIICHHBIX
MaTE€pUAJIOB U U3JICITIUI;
[1IK-2.2

3HaeT OCHOBHBIC ATAIIbI
BBINIOJIHEHHS] HAYYHO-
HCCIIEI0BATENbCKON paboThI;
[1IK-2.3

3HaeT OCHOBHBIC BO3MOKHOCTHU
COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTUN
JUIS TIOCTAaHOBKH 3aj1a4, cOopa,
aHayn3a u 00paboTKu
SKCHEPUMEHTAIBHON U
JTUTEPATYPHOU HH(POPMAIIHH 110
TEMAaTHKE UCCIICIOBaHMI;
[1IK-2.4

YMeeT oCcylecTBIATh MOUCK
Hay4YHO-TEXHUYECKOMN
nH(pOpMALIUY IO TEMaTHKE

AHanu3 TpeboBaHM K
po¢ecCHOHATBLHBIM
KOMITETEHIIHSIM,
HPEIbSBIAEMBIM K
BBIITYCKHUKAM HalpaBICHUS
IOJITOTOBKU Ha PhIHKE
Tpyna, 06001eHne
3apy0e’KHOI'0 OIBITA,
MIPOBE/ICHUS] KOHCYJIbTAINN C
BEAYIIUMH paboTOAATEISIMH,
00bEINHEHUIMU
paboTtopareneit oTpaciu, B
KOTOpOM BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaIpaBJICHUS TTOATOTOBKH.

[Tpodeccrnonanbublii
craugapt 40.011
«CrenuasucT 1o Hay4Ho-
UCCIIE0BATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM
paspaboTKam»,
YTBEPKICHHBIN IIPUKA30M
MuHncrepcTBa Tpyaa u
COIIMAJIBHOM 3aILUTEHI
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

UCCJIEJIOBAaHU B JIOKAJIbHBIX U
on-line 0a3ax JaHHBIX,
pa3IMYHBIX TOUCKOBBIX
CUCTEMAX;

[IK-2.5

YMeer npemiiaraTe ¥ pemarb
3a/1a4yu, CBSI3aHHbBIE C
IIPOBEJCHUEM HayUHBIX
UCCIIEJIOBaHMI B 00J1aCTH
SHEPrOHACHIILIEHHBIX
MaTepuaoB U U3JENUI Ha
OCHOBE aHaJIn3a Hay4yHO-
TE3HUYECKOM nH(popMaluu;
IK-2.6

Biageer coBpemMeHHOM
nH(pOpMaIuel 0 COCTOSHUN
UCCIIeIOBaHU B 00J1aCTH
SHEPrOHACHIIIEHHBIX
COCIIMHEHUM U U3CIIUN B
Poccuu u 3a pybexowm;
MK-2.7

Brnageer HaBbIKaMu U3y4eHUS U
00001eHust HHpopMaIUK Mo
TEMaTHKE UCCIeIOBaHNH.

Poccuiickoit denepanyn

ot 04.03.2014 Ne 121H,
O06o0uieHHas TpyaoBas
GbyHKIHS

B. [IpoBenenue Hay4yHo-
UCCIIEZIOBATEIbCKUX
OIBITHO-KOHCTPYKTOPCKHUX
pa3paboToK mpu
UCCIIEJOBAaHUU
CaMOCTOSITETIbHBIX TEM.

B /02.6. TIpoBeneHue pabot
1o 00paboTKe U aHAIU3Y
HAYYHO-TEXHUYECKOM
MH(QOPMALIUH U Pe3yJIbTaTOB
UCCJIEJOBAHUI

(ypoBeHb KkBamupuKanuu — 6).

IK-3

[K-3.1

AHanu3 TpeOoBaHMIA K
po¢heCCHOHATHHBIM
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OcHoBanue

3agada npodeccnoHaIbEHBIA
. N OO0OBeKT Uau 001aCTh Kon n Kon u HaumeHnoBanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU
CnoocobeHn 3HaeT OCHOBHbIE IIpaBujia U KOMIIETCHIUSAM,
IIPEACTABIIATH TpeOOBaHMs 110 0OPMICHHIO IIPEABSBISIEMBIM K
pe3ynbTaThl pe3yJILTATOB HaydHBIX BBIITYCKHUKAM HarpaBJICHUs
HCCIIENOBAHUI;

WCCJICIOBAHMUSI B
dbopmax OTYETOB,
pedepaTos,
nyOIuKanui u

MOJATOTOBKH Ha PBIHKE
Tpyna, 06001eHue
3apyOeKHOTO ONBITA,
MIPOBE/ICHUS] KOHCYJIbTAIUN C

I1K-3.2

YmeeT opopMIISTh pe3yiabTaThl
Hay4YHBIX UCCIICJOBAaHHI B BHJIE
pedepaToB, OTYETOB,

MyOJTUIHBIX IyOIMKaLKi ¢ Y98TOM BEJIYIIIMMH pabOTOATENSIMU,
00CyXICHHUIH, tpeboanuiit TOCToB, a Takke | OOBCIANHCHUSIMH
¢opmynuposath CIIEUAIbHEIX TPEOOBAHMIA paborosareneit orpaciu, B
[IPAKTUYECKUE Poccuiickux u 3apy0eKXHbBIX KOTOPO# BOCTpeOOBaHbI
pPEKOMEHOAUH 110 Hay4YHO-TCXHUYCCKUX U3JIaHUM; BBIITYCKHHKH B paMKax
HCIIOJIb30BAHUIO 1IK-3.3 HaIlpaBJIE€HUs MOATOTOBKH.
Pe3yJIbTATOB HAydHBIX | ¥ MEET $opmyrpoBaTh
I/ICCJ'ICI[OBaHI/Iﬁ BBIBO/JIbI, TPAKTUYCCKHUEC HpO(l)CCCI/IOHaJILHHﬁ
peKomeHIanuu 1o pesyiabrataM | cranpapt 40.011
Hay4YHBIX UCCIIEJOBAHUN; «CrenuanucT 1o Hay4Ho-
IK-3.4 HCCIIEIOBATEIILCKUM U
Bnaneer npaktuueckumu OIIBITHO-KOHCTPYKTOPCKHM
HaBBIKaMH U3JIOKEHUS paspa60TKaM»,v
pe3yJIbTaTOB UCCIICOBAHUH B YTBCPIKCHHBIN MPUKA30OM

MuHucrepcTBa Tpyaa u
COIMAJIbHOW 3aITUTHI
Poccuiickoit ®enepaunn
ot 04.03.2014 Ne 1218,
O060061eHHas TpyoBast
byHKIHS

B. [IpoBenenue HayuHo-
HCCIIEI0BATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX

BUJIE pedhepaToB, OTYETOB,
myOJIMKaLui, IpeICTaBIeHUs
uXx B (hopMe myOIMUHBIX
JIMCKYCCUH U TOKJIAJIOB.
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OcHoBanue

3agada npodeccnoHaIbEHBIA

. " OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody

pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)

3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

pa3paboToK mpu
HCCIIEIOBAHUHU

CaMOCTOSITETIbHBIX TEM.
B /02.6. TIpoBeneHue pabot
1o 00paboTKe U aHaINU3y
HAy4YHO-TEXHUYECKOU
uH(opMaLuK U pe3yIbTaToB

UCCJIEJOBAHUN

(ypoBenb kBanupukanuu — 6).
IICK-1.1 [ICK-1.11 ITpodeccronanbHbIi
['0TOB CHHTE3UPOBAThL U | 3HAET OCHOBHBIE METOIbI cranaapt 40.011

UCCIIeIOBaTh (PU3HKO-
XUMHUECKUE,
B3PBIBUATBIE CBOMCTBA
WHIVBUAYAJIBHBIX U
CMECEBBIX B3pPBIBUATBIX
MaTEpUaJIOB

HOJIyYEHUS B3phIBUATHIX
MaTepuaioB pa3IMuHbIX
KJIACCOB U TPeOOBaHUS K
HCXOJHBIM IPOIYKTaM;
IICK-1.1.2

3HAET TEOPETUUECKUE OCHOBBI U
MEXaHU3Mbl OCHOBHBIX
XUMHUYECKHUX PEaKIIHH,
MIPUMEHSIEMBIX JIJISl CHHTE3a
HHEOTOHACHIIIEHHBIX
COE€IUHECHUI;

IICK-1.1.3

3HaeT COBPEMEHHBIE METO/IbI
HCCIIeIOBaHMs, pacuera u
MIPOTrHO3UPOBAHUS (PUUKO-
XUMHYECKHX, B3PBIBUATBIX U
JIPYTUX CHELHAIbHBIX CBOWCTB
MHIUBUAYAIBHBIX U CMECEBBIX
B3pPbIBYATHIX MAaTEPUAJIOB;

«CrneuuainucT 1Mo Hay4yHo-
HCCIIEI0BATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM
pazpaboTKam,
YTBEPXKICHHBIN MPUKA30M
MunucrepcTBa Tpyaa u
COLIMATbHOMN 3alUThI
Poccuiickoii @enepannn
ot 04.03.2014 Ne 1214n,
O06o0meHHas TpynoBast
byHKIHS

B. IIpoBenenune Hay4dHo-
UCCIIEI0BATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
pa3paboToK mpu
UCCIIeIOBaHUU
CaMOCTOSITEIIbHBIX TEM.

B /02.6. [IpoBenenue paboT
110 00paboTKe M aHATU3Y
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

I[ICK-1.1.4

YMeeT nporHo3upoBaTh
MEPCIEKTUBHBIC ITYTH CUHTE3a
SHEPrOHACHIIIEHHBIX
COEMHEHH C 33]ITaHHBIMHU
CBOMCTBaMH;

I[ICK-1.1.5

YMeer o1leHUBaTh XUMUYECKUE
U DHEPreTUYECKUE CBOMCTBA
HOBBIX SHEPTOHACKIIIICHHBIX
MaTepuasos;

I[ICK-1.1.6

YMeeT sKCIepUMEHTAIBHO
ONpeNEsATh OCHOBHBIE
¢usnueckue, GU3NKO-
XUMHUYECKHUE U B3pPhIBUATHIE
XapaKTEPUCTUKU
SHEPTOHACHIIIICHHBIX
COEIMHEHUH, TPOBOAUTH MX
aHaJIN3 XUMUYECKUMHU U
(bU3UKO-XUMUYECKUMHU
METO/IaMH;

IICK-1.1.7

Bnaneer npaktuueckumu
HaBbIKAMU TOJIYYESHUS
WHJIMBUIYAIBHBIX U CMECEBBIX
B3PBIBUATHIX MATEPUATIOB B
71a00paTOPHBIX YCIOBUSX;
IMCK-1.1.8

HAaYYHO-TEXHUYECKOU
MH(OPMALIUH U Pe3yJIbTaTOB
HCCIIEJOBAaHNN

(ypoBeHb kBayubuKayu — 6).
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OcHoBanue

3anaua . OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (npodeccHonamL I
npodeccuoHaIbHON CTaHJapT, aHAJIN3 OTIBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JESTeIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUU
Brnageer naBbikamu
HKCHEPUMEHTAIBHON paboTHI 110
UCCIICJIOBAHHUIO (PU3UKO-
XUMHYECKHX, B3PBIBUATHIX
CBOWCTB MHIUBUIYaTbHBIX H
CMECEBBIX B3PBIBUATHIX
MaTepUaoB.
MCK-1.2 I[ICK-1.2.1 [TpodeccronanbHbI
CnocobeH 3HaeT OCHOBHbBIE METO/IbI, crannapr 40.011
pa3zpabaThIBaTh HCIIOJIB3YIOIIHECS IIPU «CrnenuanucT o Hay4Ho-
METOJAMKHU U NIPOBEICHNU MCCIICIOBAHHI HCCIIEA0BATEIIbCKUM U
IPOrpaMMBbl WHANBUAYAJIbHBIX N CMECCBBIX | orpITHO-KOHCTPYKTOPCKHM
NpoBeeHus B3PBIBYATHIX MATEPUAIIOB, HX paspaGoTKam»,
UCCIJIEIOBaHUM MCIIBITAHIH, YTBEPKIACHHBIN TIPUKA30M

WHJUBU1yaJIbHBIX U
CMECEBBIX B3PbIBUATHIX
MaTepUalioB, UX
ACIBITAaHUH

IICK-1.2.2

3HaeT KOJIMYECTBEHHYIO
TEOPHIO BOSHUKHOBEHUS U
pasBuTHA
CaMopacIpoCTPAHSAIOMINXCS
(U3NKO-XUMHUYECKUX
MIPOIIECCOB TOPEHUS
JIETOHALINH, TIepeX0/1a TOPEHUs
B JICTOHAIINIO;

IICK-1.2.3

3HaeT (pu3nuecKrue OCHOBBI
B3pBIBA B CPEax C Pa3InIHBIMU
(bU3NKO-MEeXaHUYECKUMHU

XapaKTEePUCTUKAMY,
I[ICK-1.2.4

MuHucTepCTBa TPYAA U
COITMAJIbHOM 3aIIUTHI
Poccuiickoit ®enepanuun
ot 04.03.2014 Ne 121H,
O06o0011eHHas TpyaoBast
byHKIMS

B. IIpoBenenue HayuHO-
WCCIIEIOBATEILCKUX U
OIBITHO-KOHCTPYKTOPCKHUX
pa3paboToK mpu
UCCIIEIOBaHUU
CaMOCTOSITEITEHBIX TEM.

B /02.6. [IpoBenenue padot
110 00paboTKe U aHAINU3Y
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

3HaeT COBPEMEHHBIE
IIPEICTAaBICHMS O METOJAX
pacuera ¥ co3/1aHusl HOBBIX
COETMHEHUI U COCTABOB C
3aJJaHHBIMH (DU3HUKO-
XUMHYECKUMHU, B3PbIBUATHIMH,
MEXaHUYECKUMHU U JPYTUMU
CHelHabHBIMH CBONCTBaMU;
I[ICK-1.2.5

3HaeT NPUHLIUIBI TO00pa
KOMIIOHEHTOB M 3aBUCUMOCTh
BAYKHEUIIUX CBOMCTB
HEPrOEMKHUX CMECEBBIX
MaTepHaoB OT IPUPOIBI U
COOTHOIIEHUS] KOMIIOHEHTOB,
TJIOTHOCTU U CTPYKTYPBI
3aps/ia, OT BHEIIHUX YCIIOBHUIA;
ICK-1.2.6

YMeeT TeopeTUIecKn
paccuUMTHIBATH U
9KCIIEPUMEHTAJILHO ONPEEIATh
TEPMOJIUHAMHUYECKHUE U
B3PBIBUATHIE XaPAKTEPUCTUKH
SHEPrOHACHIIIEHHBIX
MaTepuasos;

I[CK-1.2.7

YMeer npeasiaraTh U peiath
3a/1auu, CBA3aHHBIE C
MPOBEJICHUEM MCCASTOBAaHUM

Hay4YHO-TEXHUYCCKOMN
uHpOpMAaLIUU U Pe3yIbTaTOB
HUCCIIEIOBAHUN

(YpoBeHb KBaJIM(hUKAITHH —

6).
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3amava
pohecCHOHATBLHOM
JeSITeTbHOCTH

OO0BbeKT uiu 001aCTh
3HAHUSA

Konn

HauMmeHoBauue I1K

Kox u naumenosanue
nHaAuKaropa goctmxenus [1K

OcHoBaHue
(mpodeccroHambHBII
CTaH/IapT, aHAJIU3 OIIbITA)
O060011eHHBIE TPYIOBBIE

byHKIIUU

WH]JIUBUYAJIBHBIX U CMECEBBIX
B3PBIBUATHIX MATEPUAJIOB, UX
HCIIBITAHHI;

IICK-1.2.8

YMeer nporHo3upoBaTh
B3pbIBYATHIC CBOMCTBA
SHEPTOHACHIIICHHBIX
MaTepHUAJIOB HA OCHOBE UX
(bU3UKO-XUMHUYECKUX
XapaKTEePUCTHK;

I1ICK-1.2.9

Bnaneer merogukamu pacuera
Y DKCTIEPUMEHTAJILHOTO
ONpeJIeIeHUs B3PbIBUATHIX
XapaKTEPUCTHK U CHEIUATBHBIX
CBOWCTB SHEPrOHACKIIIIEHHBIX
MaTepHaloB U U3/EIINA;
I1CK-1.2.10

Bnaneer naBbikaMu
IKCIIEPUMEHTAILHOM paboThI MO
HUCCIIEIOBAaHUIO
SHEPTrOHACHIIIEHHBIX
COCIUHCHHI,

I[ICK-1.2.11

Brnaneer ocHOBHBIMU
IKCTIEPUMEHTATbHBIMH
METOJIaMH CUHTEe3a, aHaJIn3a
SHEPTrOHACHIIIEHHBIX
COCIUHEHHI, KOMITJICKCHOT'O
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OcHoBaHue
3agava npodecCuOHaTbHBIN
A . OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JESTeIbHOCTH O0600111eHHbIE TPYIOBBIE
byHKIIUU
UCCIIeIOBaHMS UX (PU3UKO-
XUMHYECKHUX U B3PBIBUATHIX
CBOJCTB.
Tun 3apa4 npogeccMoOHAIBLHOM 1eITeJILHOCTH: TEXHOJIOTHYeCKH i
Opranuzanus TexHomornueckue IIK-4 [1K-4.1 Amnanu3 TpeGoBaHUN K
3G HEKTUBHOTO U npoueccsl nmoaydenus | CnocobeH OCyIeCcTBIATh | 3HAET OCHOBHBIE OCOOEHHOCTH | mpo(eCcCUOHAIbHBIM
0€301acHOTO BEJICHUS | SHEPTOHACHIIICHHBIX | TEXHOJOTHYCCKHUI HIPOCKTHUPOBAHMS IPCAIIPUATHH | KOMIIETCHIIUSM,
TEXHOJIOTUYECKUX MaTEpPUAIIOB U npouecc B coorBercTBum | 1O NPOU3BOACTBY MPEABSABISIEMBIM K
MIPOLIECCOB MOTYYCHHS | U3ACTUi; c periiaMeHTOM y | SHCProHACHIIICHHBIX BBIITYCKHUKAM HalpaBiICHUS
SHEPTrOHACHIIEHHBIX | METOJbI M IPHOOPBI | MCIIOJIB30BATh MaTepHaJoB, [IO/IOTOBKH HA PHIHKE
MaTepuasoB U JUISL UCCTIEIOBAHUS M | TEXHUYECKUE  CpEeACTBa 3HK_4'2 Tpyna, 06001eHue
y HACT OCHOBHBIE ITAITBI
1763 (17178 OIICHKHU TUTSt KOHTPOJIA ero aeT OCHOBHBIC 5Ta 3apyOeKHOTO OMBITA,
BHEJIPEHUS HAyUHBIX .
BBHITIOJTHEHUE 3¢ (HEeKTUBHOCTH U OCHOBHBIX I1apaMETPOB, MPOBEJICHUS KOHCYIbTALIUN C
9 pa3paboTOK B IIPOU3BOJICTBO;
WHXCHEPHBIX MPAKTUICCKON HOPM  BBIPaOOTKH U [K-4.3 BEIIYIIIMMH pabOTOIaTEISIMU,
acueToB MPUTOHOCTH TEXHOJOTUYECKHIX ' bEAMHEHUSIMU
P 5 CTOB, PHTOJHO CXHOIIOTHHECC 3HaeT MPHUHIIUIIBI COCTABICHUS 06 5 C/MHCHHAM
00ecreunBarOIINX OSHEPTOHACHIIICHHBIX | HOPMAaTUBOB TEXHUMECKOTO 3a0aHAT Ha paboToliatesnei OTpaci, B
MIPOBEACHUE MaTepuaos u PacxozloBaHuA  CBIPBA, | pnoexrHpoBanHe onBITHON i | KOTOPOH BOCTpEOOBaHbI
CYIIECTBYIOIIETO W3JIeTU; OQHEPreTHUYECKUX 3ATPAT, | 1yoTHOH YCTAHOBKH, cocTap | BPITYCKHUKH B pamKax
TEXHOJIOTHYECKOTO o0opynoBaHue AJs CBOWCTB CBIPBsI M TOTOBOH | yexotHBIX NAHHBIX JUIS HaIpaBIIEHHUs TTOJITOTOBKHU.
nmponecca uin IMPOMU3BOJACTBA U MMpOAYKIINH, MPOEKTUPOBAHUS;
BHECEHHUS B HETO nepepaboTKu o0ecrieueHne K-4.4 HpO(bCCCI/I4O(;{(a)JiIIiHHI/I
o TaH, T .
HEO0OXOMMBIX SHEPTOHACHIIICHHBIX | TPeOOBaHMIA 10 | 3HaeT MPUHITUIIBI BEIOOPA cratap
. ] «Crienuanmucet 1o Hay4qHo-
JOMONHEHUH 1 MaTeprasos 1 CTaHJapTH3AIH, CXEMBI TIPOU3BOJICTBA; HCCIIEI0BATEIECKAM 1
WU3MEHEHNN; W3JIEITHN. cepTUPUKALNH, I1K-4.5 OIIBITHO-KOHCTPYKTOPCKHM
pa3pa60TKa 3KOHOMHYECKOM 3HaeT METOAbI COCTAaBJICHU S pa3pa60TKaM»,
MEPOTIPHUATHH 110 TEIJIOBOTO U MAaTEPUAIIBHOTO YTBEPXKICHHBIN MPUKA30M
MunucTepcTBa Tpyaa U
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OcHoBanue

3agada npodeccnoHaIbEHBIA
. N OO0OBeKT Uau 001aCTh Kon n Kon u HaumeHnoBanue (1pody

pohecCHOHATBLHOM CTaH/IapT, aHAIHU3 OIIBITA)

3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

00€eCIeUEHHIO 3P PEKTBHOCTH OanaHca, pacueTa COLIMATIbHON 3aIUTHI
TpeGyeMoro KauecTna KauecTBY POIYKLHH MacCOOOMEHHBIX aIlapaToB Poccuiickoii Deneparmm
S JUIs SKCTpaKim 1 mporeccon | OT 04.03.2014 Ne 121w,

KOHTPOJTIO HaJl UX
BBITIOJHEHHUEM, 110
MIPEIYIPEKICHUIO U
YCTPaHEHUIO CITy4YacB
HapYIICHUS
TEXHOJOIMYECKOIO
periamenTa;
OpraHu3alys u
ydacTue B
HCIBITAHUAX TOTOBOM
TIPOJTYKIHH;
KOHTPOJIb HAJl
coOMI0ICHUEM
TEXHOIOTHYECKOH
TUCITUTITUHBL, paz0op
CIIy4aeB ee
HapYIICHUS U aHATHA3
BBI3BIBAIOIINX UX
[IPUYHH,
IMOATOTOBKA U
KOPPEKTHPOBKA
TEXHOIOTHYECKOH
JOKYMEHTAITIH;
y4acTHe B
MTPOBEJICHUH OIBITHBIX

CYIIKH;
[1K-4.6

3HaeT 3aKOHOAATEIIbHYIO,
OpTaHU3AIMOHHYI0, HAYIHYIO
U TEXHUYECKYIO OCHOBBI
obecrieueHus €IMHCTBA
U3MEpEeHUil, CTaHIapTU3aluU U
MOJITBEPKICHUST COOTBETCTBUS,
O0COOCHHOCTH JIeATEIbHOCTH
opraHu3aiui B 00JacTu
TEXHUUYECKOTO PEryIUpOBaHUS
U YIIPABJICHUS KA4eCTBOM;
[1K-4.7

3HAEeT OCHOBHBIE CXEMBbI
cepTUUKAILMU U
nexsapupoBanus B PO u 3a
pyoexoM;

[1K-4.8

YMeeT ucnonab30BaTh
TIOJTYYCHHBIC 3HAHUS [T
pellieHrs KOHKPETHBIX 3a/1a4
IIPH POCKTHPOBAHUH
MIPOU3BOJICTBA
SHEPTOHACKHIIIEHHBIX
MaTepuasos;

O06o0uieHHas TpyaoBas
GbyHKIHS

B. IIpoBenenue Hay4yHo-
UCCIIEI0BATENbCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pa3paboToK mpu
UCCIIEJOBaHUU
CaMOCTOSITEIILHBIX TEM.

B /02.6. IIpoBeneHue pabot
1o 00paboTKe U aHAIU3Y
Hay4HO-TEXHUYECKON
uH(opMaLuK U pe3yIbTaToOB
UCCJIEJOBAHUI

(ypoBenb kBanupukamum — 6).
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

paboT Mo BHEJPEHUIO
HOBBIX PELENTyp,
METOJIUK, OCBOCHUIO
HOBBIX CTaHJIAPTOB,
HOBBIX MPUOOPOB;
aHaJIU3 pacxoja ChIpbs
U MaTepuasoB,
pa3paboTka
MEPOTPHUITHIA 110 UX
HSKOHOMUH U
SHEProcOePEKEHUIO;
ydacTue B pa3paboTke
MEpPOIPUATHHN 110
CHIDKEHHIO
aBapUHHOCTH,
TpaBMaTU3Ma
npodeccnoHanbHOM
3a00J1eBaEMOCTH, 110
MEXaHHU3aIU U
aBTOMaTH3AIHA
IIPOLIECCOB.

[1K-4.9

YMeeT mpuMeHsITh METOIbI
KOHTPOJISI U YIIPaBICHUS
KauyeCTBOM IMPOTYKITUH H
IIPOM3BOJICTBEHHOTO Ipoliecca
MPEIPHUATHS, aHATH3UPOBATH
JAaHHBIC O KaueCTBE

N NIVER

I1K-4.10

YMeer ucnonb30BaTh
TEXHUYECKUE CPECTBA IS
M3MEPEHUs] OCHOBHBIX
napaMeTpoB
TEXHOJIOTUIECKOTO TpoIiecca,
CBOICTB CHIPbS U IPOIYKIIHH,
I1K-4.11

YMeeT OleHUTh BETUYUHY
PHEPro3aTpaT KOHKPETHOTO
TEXHOJIOTUYECKOT0 Ipoliecca,
€ro SKOHOMHUYECKYIO

3¢ (HeKTUBHOCTH;

I1K-4.12

Brnaneer HaBbIKaMu 1O
MTOJITOTOBKE MCXOTHBIX JIAHHBIX
JUTSI IPOCKTUPOBAHUS,
COCTaBJICHUIO MaTEePHAIHLHOTO
U TEIUIOBOTrO OanaHca, BBIOOPY
TEXHOJOTMYECKON CXEMBbI
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OcHoBanue

3amava npodecCHOHAILHBIN
" OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

MPOU3BOJICTBA
3HepFOHaCBIH_[eHHBIX
MaTepUalioB;

I1K-4.13

Brnaneer HaBeIKaMH
HUCITIOJIB30BAHUS OCHOBHBIX
MHCTPYMEHTOB U MPaBUII
TEXHUYECKOI'O PETYIMPOBAHUS
U yIPaBIICHUS KAYECTBOM;
I11K-4.14

Brnaneer HaBeIKaMH
HUCITIOJIB30BAHUS HOpMaTI/IBHHX
JIOKYMEHTOB 10 KQ4ECTBY,
CTaHJapTH3aLUU U
cepTuUKaIy MPOTYKTOB U
W3S,

I1K-4.15

Brnaneer KoMIIIIeKCHOM
METOAUKOMN OLCHKH CTEIICHU
COBEPIIIEHCTBA YHEPIO-
XHUMHKO-TEXHOJIOTHYSCKON
CUCTCMBI C TOYKH 3peHI/I$I
HSHEPTrOTEXHOJIOTUH, FIKOJIOTUU
U DKOHOMMHKHU.

[1K-5

CIOCOOEH MPOBEPSITh
TEXHUYECKOE COCTOSIHHUE
obopymoBaHus,

[K-5.1

3HAET KOHCTPYKINH, TUIIAKH U
KpuTepUn paboTOCIOCOOHOCTH
TEXHOJIOTUYECKOTO

AHanu3 TpeOoBaHMIA K
po¢eCCuOHATHHBIM
KOMIIETSHIIHSIM,
MPEABABIACMBIM K
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OcHoBaHue
3anaua . OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (npodeccHonamL I
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIeATEeIIbHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU
OpTraHHu30BBIBATH €TI0 O60py,HOBaHI/I$I, arperaTros BBIITYCKHHUKaM HaIIpaBJICHU
npoHIaKTHIECKUE XUMHYECKON TEXHOJIOTHH; IOJATOTOBKU HA PHIHKE
OCMOTpBI U TEKYIIUN Tpyaa, 00001IeHKE
PEMOHT, I'OTOB K [1K-5.2 3apyOeKHOr0 OIbITa,
OCBOCHHUIO 1 3uaeT OCHOBEI TCOpHH HPOBEIEHHS KOHCYIbTAMI ¢
ODOPYAOBAMIL MAIIIUH U almnapaToB 06T’eHHHeHHm\fI’I
XUMHUYECKON TEXHOJIOTUU; paborozaresieii oTpaci, B
[K-5.3 KOTOPOH BOCTPeOOBaHBI
3HAeT TUIIOBBIE IIPOLIECCHI BBIITYCKHUKH B paMKax
XUMHUYECKON TEXHOJIOTUH, HaIpaBJI€HUS MOJITOTOBKH.
COOTBETCTBYIOIIHUE arnnaparbl U
METO/IbI UX pacyeTa; [TpodeccnonanbubIi
[IK-5.4 craugapt 40.011
3HaeT METOJUKH pacyeTa «Crienmanmcet no Hay4Ho-
TEXHOIOMMIECKOro HCCIIeI0BATEIbLCKUM U
06OpY/IOBAHHS; OIBITHO-KOHCTPYKTOPCKUM
[IK-5.5 pa3pa60TKaM»,v
YTBEPIKACHHBIN MPHUKA30M
3HaeT Hay1HYIo MunucrepcTBa Tpyaa u
TEOpETUIECKYIo 0a3y COLHAIBHOMN 3aIIHTDI
TETUIOTEXHHUKH, OCHOBHBIC Poccuiickoii ®exepauun
OCTYJIaThl U ot 04.03.2014 Ne 121m,
¢dbyHIaMeHTalIbHbBIE 3aKOHBI O06o00meHHas TpyoBas
NPUKJIaJHON TepMOAMHAMUKH; | QyHKIUS
[1IK-5.6 B. [IpoBenenue Hay4Ho-
YMeeT paccunThIBaTh HCCNCNOBATCIBCKHX 1
[apaMeTphI TEILIO - U OIBITHO-KOHCTPYKTOPCKUX
MaccoOOMEHHOTO pa3paboTOK Ipu
HCCIIeIOBAaHUU
obopynosanns, moxonpars CaMOCTOSITEJIbHBIX TEM.
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

CTaHJapTHOE 00OPYJOBaHUE,
HCIIOJIb3YEMOE B XUMHYECKON
IIPOMBIIITIEHHOCTH;

I1K-5.7

YMeeT Npou3BOIUTE PacueThl
110 OCHOBHBIM KPUTEPUAM
paboTocrmoco0HOCTH U
KOHCTPYHPOBaHUS
000pyI0BaHUS U alnapaToB
XUMHUYECKON TEXHOJIOTHH C
Y4€TOM NPOU3BOACTBEHHON
TEXHOJIOTUH U JKCILTyaTaluy;
[1K-5.8

YMeeT OLeHUTh BEINUUHY
SHEepro3aTpaT KOHKPETHOTO
MHXEHEPHOro 000pyJ0BaHMs,
IPOBOJIUTH YIITYOJIEHHBIN
aHaJInu3 pexxuMa padoThl
TEIJIOTEXHUYECKOT O
000pyI0BaHUS HA MIPEIMET
HauOosiee 3 PeKTUBHOTO
HHEPronoTpedIeHNs;

[1K-5.9

Bnaneer meTonoioruei
pacueTa OCHOBHBIX
apaMeTpoB
T'MIPOMEXaHUYECKHUX,
TEIUIOBBIX U MacCOOOMEHHBIX
IIPOLIECCOB, OCHOBaMU

B /02.6. [TpoBenenue pabot
o 00paboTKe U aHATN3Y
Hay4HO-TEXHUUYECKOU
MH(QOPMALUH U Pe3yJIbTaToB
HCCIIEJOBAaHNN

(ypoBeHb KBamupuKanuu — 6).
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OcHoBanue

3amava npodecCHOHAILHBIN
" OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

MIPABHIIBHOTO TI0JI00pa TEII0 U
MaccOOOMEHHOI0
000opyI0BaHus;

[1K-5.10

Bnaneer ocHOBHBIMU
METOJIaMH pacyeTa, HaBbIKaMu
KOHCTPYUPOBaHUA U
HpOCKTI/IpOBaHI/Ifl annapaTOB n
000pyI0BaHUST XUMUYECKOM
TCXHOJIOI'HN.

I1K-6

CrocobeH 1oOMUBaTbLCs
COOJTII0ICHHST HOPM
OXpaHbl TPy/Aa, IPABHI
TEXHUKU 0€30ITaCHOCTH,
MIPOU3BOJICTBEHHON
CaHWUTapUU U TOKAPHOU
0€30ITaCHOCTH Ha
paboueM MecTe

ITK-6.1

3HaeT METOJUKU U aITOPUTMBI
OIIEHKH TOXapo U
B3PBIBOOIIACHOCTH
MIPOU3BOJICTBA;

[1K-6.2

3HaeT OCHOBHBIE
OpraHU3aIlMOHHbBIC U
TEXHUYECKUE MOMEHTHI
obecrneyeHnss HOpM OXpaHbl
TpyAa, IPOU3BOJICTBEHHOM
CaHUTApPUU, TEXHOJIOTUYECKON
0€3011acHOCTH MTPOU3BOJICTBA
AHEProcoAeprKaIIUX
MaTepHuaioB U U3JEIINH;
ITK-6.3

3HAeT METOJIMKH OLIEHKU
ONacHOCTH MPOAYKTOB U

TPY30B;

AHanu3 TpeboBaHM K
poheCCUOHATILHBIM
KOMIICTCHIIHSIM,
MPEIbSABISIEMBIM K
BBIITYCKHUKAM HAIPaBJICHUS
MOJATOTOBKU Ha PHIHKE
Tpyna, 06001eHne
3apy0eKHOTO OTIBITA,
MPOBEJICHUS KOHCYJIBTAIHN C
BEIYLIUMHU pabOTOAATEISIMH,
00bEINHEHUIMU
paboToaTeneil oTpaciu, B
KOTOPOH BOCTpeOOBaHBI
BBIITYCKHHUKH B paMKax
HaIpaBIIEHHUs TTOJITOTOBKHU.

[TpodeccrnonanbubI
craugapt 40.011
«Crienanuct no Hay4Ho-
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

[1K-6.4

YMeer onpenenarsb
KaTerOpUMHOCTb OIIACHOCTH
MIPOU3BOJCTBEHHOTO IIpolLiecca,
KJIACC OITACHOCTH OCHOBHBIX U
MIPOMEXKYTOUHBIX POIYKTOB;
[1K-6.5

YMeer oneHuBaTh
SHEPreTUYECKUIl S5KBUBAJICHT
aBapuy 10 MacIradam
pa3pylleHHUi;

[1K-6.6

Brnaneer metonamu
BBIUHCJIEHHSI SHEPTeTUYECKOTO
SKBMBAJICHTA aBapuu;
METOJIaMH OLIEHKU
BEPOATHOCTH NOPAKEHUS;
ITK-6.7

Bnaneer anroputmMoMm pacuera
BO3MO>XKHBIX pa3pyLICHUN 1
30H MOPaXEHUS pa3IMUYHbIMU
HOpaKaroIMUMHU (aKkTopamMu
IIPU aBapUsIX U B3PbIBaAX.

HCCIIeI0BaTEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM
paspaboTkam»,
YTBEPKACHHBII IPUKA30M
MuHuCTEpCTBA TPy U
COLIMATIbHOM 3alIUThI
Poccuiickoit denepanyn

o1 04.03.2014 Ne 121H,
O0o001meHHas TpyIoBast
GbyHKIHS

B. IIpoBenenue Hay4qHo-
HCCIIEIOBATEIbCKHUX H
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboToK mpu
UCCIIEIOBAaHUU
CaMOCTOSITETIbHBIX TEM.

B /02.6. ITpoBeneHue pabot
1o 00paboTKe U aHAU3Y
HAYYHO-TEXHUYECKOM
MH(QOPMALIUH U Pe3yJIbTaToOB
UCCIJIEJOBAHUI

(ypoBeHb kBayuukamu — 6).

I1CK-1.3

Cnoco0OeH npUMeHSATh
3HaHUA 110 XUMHUHU U
TEXHOJIOTUHI
HHIWBHUAYAJIbHBIX U
CMECCEBLBIX B3PbIBUATHIX

I[ICK-1.3.1

3HaeT OCHOBHEIEC CBOMCTBA,
METOAbI TEXHOJOTHUCCKHE
MPOIIECCHI TTOTYICHUS
WHJUBU1yaJIbHBIX U CMECEBBIX

AHanu3 TpeOoBaHHIA K
po¢eCCUOHATHHBIM
KOMIIETSHIIHSIM,
MNPEABABIACMBIM K
BBIMTYCKHUKAM HAIpaBICHU
MMOATOTOBKH HA PHIHKE
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

MaTepHaAIOB U UX
OTACIIHbHBIX
KOMITOHEHTOB JJIs
YIPaBJICHUS
TEXHOJIOTHYSCKUM
MPOLECCOM,
MIPOTHO3UPOBAHUS U
peryianupoBaHUs
OCHOBHBIX
AKCIUTYaTalMOHHbBIX
CBOMCTB, ITOCTAHOBKH
3aJ1a4 110 UCCJIEIOBAHUIO
Y IPOEKTUPOBAHUIO
TEXHOJIOTUH HOBBIX
B3pBIBYATHIX MaTEPUAIOB
" U3JIeTIN

B3pBIBUATHIX MaTEPHAIIOB
pa3INYHbBIX KJIACCOB,;

[1CK-1.3.2

3HaeT OCHOBHBIEC IPUHITUITBI
BbIOOPA HOBBIX
HHEPTOHACHIIIEHHBIX
COEMHEHUH U CO3JIaHUSs
TEXHOJIOTUYECKHX MPOIIECCOB
WX MPOU3BOJICTBA;
[1CK-1.3.3

3HaEeT TEOPETUIECKHUE OCHOBBI
MPOLIECCOB HUTPOBAHUS —
MEXaHHU3M, KHHETHKY U
TEPMOJUHAMUKY;

[1CK-1.3.4

3HaeT anmaparypHoe
odopmIIeHHE TTPOIIECCOB
MOJTyYeHUs
9HEPTOHACKHIIIEHHBIX
MaTepUajIoB pa3INYHbIX
KJIACCOB;

[1CK-1.3.5

3HaeT TEOPETUYECKUE OCHOBBI
MIPOIIECCOB MOJTyYEHHUS
HCXOJHBIX MPOJTYKTOB IS
MIPOU3BOJICTBA

Tpynaa, 06001eHe
3apy0eKHOTO OTIBITA,
MIPOBE/ICHUS] KOHCYJIbTAIUN C
BEIyIIUMU padOTOIATEIISIMH,
00bEINHEHUAMA
paboTtoxareneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIMTYCKHUKHU B paMKax
HAIPaBJICHUS TI0ITOTOBKHU.

[TpodeccrnonanbubIi
craugapt 40.011
«CrenuanucT 1o Hay4Ho-
MCCIIEIOBATEITLCKUM 1
OIBITHO-KOHCTPYKTOPCKUM
pazpaboTkam»,
YTBEPKICHHBII MPUKA30M
MuHucrepcTBa Tpyaa u
COIMAJIbHOM 3aIUTHI
Poccuiickoit denepanyn
ot 04.03.2014 Ne 1218,
O06o00mieHHas TpyaoBas
byHKIHS

B. [IpoBenenue HayuHo-
HCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboToK mpu
WCCJICIOBAaHUN
CaMOCTOSITETIbHBIX TEM.

B /02.6. [IpoBenenue pabot
1m0 00paboOTKE U aHATN3Y
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

HHEPIrOHACHIILEHHBIX
MaTepuaios;

I1CK-1.3.6

YMeeT CHHTE3UpOBaTh
OCHOBHBIE SHEPIOHACHIIIEHHBIE
MaTepuabl Pa3IUYHbIX
KJIACCOB;

I1CK-1.3.7

‘YMeeT BBINONHSTH PacueThl
KHUCJIOTHBIX CMECel, OCHOBHBIX
[1apaMeTPOB TEXHOJIOTUUYECKUX
IIPOLIECCOB MOIY4YECHHUS
HUTPOCOEINHEHNUH;

[1CK-1.3.8

VYMmeeT uccaenoBaTe OCHOBHBIE
CBOMCTBA U MIPOTHO3UPOBATH
NOTEHIMAJIbHBIE 00J1aCTH
IIPUMEHEHHUS HOBBIX
B3pPbIBYATHIX MAaTEPHUAJIOB
pa3IMYHBIX KJIACCOB;
[1CK-1.3.9

YMeeT aHanu3upoBaTh
nH(popMaIro 00 YIHEPrOEMKUX
CMECEBBIX MaTepuaax,
oTpeneNniTh uX 001acTh
MPUMEHEHHUS B 3aBUCIMOCTH
OT COCTaBa, a TAKXKe
npejyiaraTh pelenTypsl

Hay4HO-TEXHUUYECKOU
MH(OPMALIUH U Pe3yJIbTaTOB
UCCJICJOBAHUI

(ypoBeHb KBanmupuKanuu — 6).

46




OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

COCTaBOB JJIs1 OIIPENCIEHHON

obnactu IMIPUMCHCHU A,

I1CK-1.3.10

YmMmeer IIPOTHO3UPOBATH ITYTHU

COBEPIIICHCTBOBAHHUS
YHEPTOEMKHX CMECEBBIX
MaTepHuasoB B TUIAHE

3¢ (HeKTHBHOCTH,
SKOHOMHYHOCTH U
0€30ITacHOCTH 110

KOMITOHEHTHOH 0a3e, COCTaBy,

CTPYKTYpE, TEXHOJIOTUAM
MOJIyYEHUSl, CHAPSIKEHMUS,
IIPUMEHEHUS;

I1CK-1.3.11

YMeer NporHo3upoBaTh
NEPCIIEKTUBHBIE ITyTU
pa3BUTHS TEXHOJIOTHU
IIPOLIECCOB MOJIYYEHHUS
HCXOJHBIX MPOJYKTOB JUIs
IIPOU3BOJICTBA
HHEPrOHACHIILEHHBIX
MaTepUaios;

[1CK-1.3.12

Bnaneer coBpeMeHHOM
nH(popMalmen o

47




OcHoBanue

3anaua . OOBeKT uiu 001acTh Kon u Kon n nanmenoBanue (npodeccHonamL I
mpodeccHoHATLHOH 3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K CTaH/IAPT, AHAIHS OMLITA)
JEATEIIBHOCTH O060011eHHbIE TPYIOBBIE
byHKIIUU
OpraHu3alu U 00beMy
IIPOU3BOJICTBA
MHIVBUAYAJIBHBIX U CMECEBBIX
B3PbIBYATHIX MAaTEPUAJIOB,
HCXOJHBIX NPOJIYKTOB U
KOMIIOHEHTOB B Poccun u 3a
pyoexoM;
[1CK-1.3.13
Brnaneer HaBbIKaMu U3y4eHUs
1 000011IeHNs HHPOPMAIUH B
00J1aCTH XUMHUYECKOU
TEXHOJIOTUY UHIMBUYaJIbHBIX
U CMECEBBIX B3PBIBUATBIX
MaTEepUasoB.
Tun 3axa4 npoecCHOHAIBHOM eATEJIbHOCTH: IKCIIEPTHO-aHAJTUTHYECKH I
VYuactue B 3kcnieptuse | Pacuernsie  metons | [IK-7 IK-7.1 ITpodeccronanbHbIM
aBapUMHBIX CUTyallUl | MPOTHO3UPOBAHUS Crocoben B cocraBe | 3HAaeT TEOPETHYECKHE OCHOBBI | crammapt 40.011
npu paborax ¢ DHEPreTUUECKUX IpyMHIbI MPOBOJIUTH | COBPEMEHHBIX METOJIOB «CnenuanucT 1o Hay4Ho-
DHEPTOHACHIIEHHBIMI | XapaKTEpUCTUK DKCIIEPTU3Y XHMHYECKOTO U (PH3HKO- HCCIIENOBATEIBCKAM U
MaTepuallaMu U HHEPrOHACHIIIECHHBIX | IIPOUCIIECTBUN ¢ | XMMHYCCKOro ananusa OIIBITHO-KOHCTPYKTOPCKUM
U3JIEHSIMU; MaTepuasoB y4acTUEM BBICOKOIHCPreTHICCKHX pazpaboTkam»,
y4JacTHe B 3KCIIepTH3e HHEPrOHACHIIIEHHBIX BCIICCTB, YTBEP>KJIECHHBIN MPHUKA30M
YpE3BBIYANHBIX MaTepHaJIOB U U3AEIINN TK-7.2 MuHuncTepcTBa Tpyaa u

CHTyaHHﬁ, HMCBIIUX
MECTO C
HUCIIOJIB30BaAHHUEM

3HaeT coBpeMeHHbIe (PU3UKO-
XUMHUYECKHE U CIIELIATIbHBIE
METOAbI UCCIICIOBAHUSA
BBICOKOOHEPTETHUECKHUX

COLIMAJILHOM 3aIllUTEI
Poccuiickoit @enepanun
oT 04.03.2014 Ne 121n,
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OcHoBanue

3agada npodeccnoHaIbEHBIA
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody

pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)

3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

SHEPTOHACHIIICHHBIX BEILECTB U U3AEIINN Ha UX OO6o0meHHas TpyaoBas
MaTEepUasoB. OCHOBE; byHKImsA

ITK-7.3

3HaeT METOIbI 00PabOTKH
MOJTYYEHHBIX PE3yIbTATOB,
paboThI ¢ OMOIMOTEKAMU
CIEKTPAIBHBIX JaHHBIX U UX
WCIIOJIb30BaHUS AJIs
UICHTH(HUKAIIUN B3PBIBUATHIX
MaTepHaloB;

[1K-7.4

3HaeT METObI OLIEHKHU

3¢ (HEeKTUBHOCTH YHEPTOEMKUX
MaTepUasoB Mo UX (PU3HUKO-
XUMHYECKUM CBOMCTBAM H
00J1aCTH WX MCTIONBb30BAHMUS,
[TK-7.5

3HaeT XapaKTePUCTUKHI
OCHOBHBIX YCTPOMCTB U
W3JIEIHIA, UCTIONB3YIOIINX
SHEPTHIO B3PHIBA;

I1K-7.6

YMeer ucnonb30BaTh
UMeIoIIeecs CreraIbHoe
000pyI0BaHNE U COBPEMEHHBIE
npubopsl GU3UKO-
XUMHYECKOTO aHaln3a JUIst
WCCJICJIOBAHMSI B3PBHIBYATHIX

B. [IpoBenenue HayuHo-
MCCIICIOBATEILCKUX U
OIBITHO-KOHCTPYKTOPCKHX
pa3paboToK mpu
UCCIICIOBAaHUU
CaMOCTOSITEITbHBIX TEM.

B /02.6. ITpoBenenue padbot
110 00paboTKe U aHAINU3Y
HAYYHO-TEXHHUYECKOU
nHpOpPMALIUU U PE3yTHTATOB
UCCIIEA0BAaHUN

(ypoBeHb KBATM(PUKALINH —

6).
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

MaTEPUAJIOB U U3JICIMI Ha UX
OCHOBE;

[K-7.7

YMeer pemars npsiMbie 1
oOpaTHbIE 3a7]aul B3pbIBa
HHEPrOHACHIIIEHHBIX
MaTepUajoB B Pa3IMYHbIX
cpenax;

[1K-7.8

Brnaneer naBbikamu
MIPOBEJICHUS ¥ OpTraHU3aIluu
paboT ¢ UCIOJIb30BaHUEM
XUMHYECKUX U (PU3UKO-
XUMHUYECKHX METOJIOB aHATTN3a
JUTS pEIICHUS
MIPOU3BOJICTBEHHBIX, HAYYIHO-
HCCIICIOBATEILCKUX U
KPUMUHAIUCTUYECKUX 33]1aY;
ITK-7.9

Brnaneer mpuHnmMmnamu
pa3paboTKu METOIUK U
MIPOTPaMM JIJTSL PEIICHUS
aHATMTUYECKUX 33124 B
00J1aCTH YHEPTOHACKHIIIICHHBIX
MAaTEepHAJIOB U U3JIEIINIA;
I1K-7.10

Bnaneer HaBbIKaMU U
METOJIMKAMHU pacueTa Jiis
Pa3JIMYHBIX YCIOBHMA
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OcHoBanue

3amava npodecCHOHAILHBIN
A . OO0BekT uiau 00J1acTh Kon u Kong 1 naumenosanue (1pody
pohecCHOHATBLHOM CTaHJapT, aHAJIU3 OMBITA)
3HAHUA HauMmeHoBauue I1K nHaAuKaropa goctmxenus [1K
JIEATENLHOCTH O060011eHHBIE TPYIOBBIE
byHKIIUU

NPAaKTHYECKOTO ITPUMEHEHHS
HHEPTOHACHIICHHBIX
MaTepHaloB;

[K-7.11

Brnaneer HaBbIKaMu H3y4eHUS
1 000011IeHNs HHPOPMAILUH B
obnactu pa3paboTKH,
WCCIICIOBAHMSI U IPUMEHEHUS
SHEPTrOHACHIIIEHHBIX
MaTepuaoB;

[K-7.12

Brnageer metogamu ¢usuko-
XUMHYECKOTO aHaJIN3a JUIst
YCTAHOBJIEHUSI CTPYKTYPHI,
aHayin3a U oOHapYKEHUS
HHEPTrOHACHIIIEHHBIX
MaTepHaoB.

51




5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 JIucuuMniuHbl 00513aTeJIbHOI YacTH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«PyccKkuil A3bIK (KAK HHOCTPAHHBbIN)»

1. Heab AMCHUTIMHBI — COBEPIICHCTBOBAHHUE SI3IKOBOM KOMIICTECHIIMK U (POPMUPOBAHHE
Yy HHOCTPaHHBIX CHEIHATHCTOB HE(YUIIOIOTHIECKOTO MPOGUIIS MPAKTUIECKAX HABBIKOB BIIAJCHUS
COBPEMECHHBIM  PYCCKMM  SI3BIKOM  C  y4eToM  Npo(eCCHOHAJIbHOW  OpHUEHTAIUU
(Il cepTuduKaMOHHBIA YPOBEHb) M CIOCOOHOCTH PEaTM30BbIBATH CBOM KOMMYHHKATHBHBIC
HAMEpPEHUs B y4eOHO-TIPOdECCHOHATBHOM, YUeOHO-HAYYHOW M COLMATBHO-KYJIBTYPHOU cdepax
oO1eHus.

2. B pe3yabTaTe H3y4eHHUs AUCHUILIMHBI 00yJaIONIUICS 110 MporpaMMe DaKajiaBpuara
JIOJKEH:
obnadams CIEIYONIMMA KOMICTCHIIUSIMH H HHIUKATOpaMu UX noctmxkenus: VK -4.1; VK
-4.2; VK-4.3; VK-4,4; O[IK- 6,3.
3uame.
—  KOMIIO3UIIMOHHYIO M JIOTHKO-CMBICJIOBYIO OPraHM3alHi0 YYeOHBIX W HAyYHO-ITOMYJISPHBIX
TEKCTOB;
—  JICKCUKO-TPAMMATHYECKUE CPEJICTBA BRIPAKECHUS PA3HOTO POJa CMBICIIOBBIX OTHOIICHUH Ya-
CTEH y4eOHOTO M Hay4IHO-TIOMYJISIPHOTO TEKCTA;
—  JICKCUKO-TPAMMATHYECKHE CPEJICTBA BBIPAKEHUS OIICHKH XapakTepa WH(OpMAIUK MepBUY-
HOr0 Y4eOHOr0 M Hay4HO-IOMYJISIPHOIO TEKCTa M CIIOco0a ¢€ U3JI0KEHHS aBTOPOM;
—  OCHOBHBIC IIPUEMbI KOMITPECCHUH CIIOKHBIX CHHTAKCHYCCKUX €TUHHUII;

Ymemns:

—  YHUTaTh ¥ TOHUMATh PA3HOOOPA3HbIE TUIIHI TEKCTOB; MPUMEHSThH Pa3HbIE CTPATETUN U TAKTUKU
YTCHMSI, UCTIONIB3YS Pa3IMIHBIC BUIBI UTCHUS: M3ydaroliee, 03HAKOMHUTEIILHOE, IPOCMOTPO-
BO€ (MTOMCKOBOE, pehepaTUBHOE);

—  3aduKCUpOBaThH B COKPAIIEHHOM BHJIe HH(POPMAIIHIO, UCIIONIB3Ysl KOMIIPECCHIO Ha BCEX YPOB-
HAX: TEKCT, a03all, PeIJIOKEHHE;

—  TepenaTh COoJACpPIKAHME TYKOW peUr C pa3HOH CTEMEHBI0 TOYHOCTH U TIOJTHOTHI, C AJIEMEHTAMU
OIIEHKH, COCJIaThCSl HAa HCTOYHUK MH(pOpManuu;

—  TIOCTPOUTH COOCTBEHHOE PEeueBOE MPOU3BEACHHE THUIIA COOOIICHMSI, TOBECTBOBAHUS, PACCYK-
JICHUS WJIA CMEIIIaHHOTO THITA; COCTABHUTH IIJIaH, TE3UCHI CBOETO COOOIIICHUSI.

Braoemw:
— CpeICTBAMH CBSI3U TPEMIOKEHHA W YacTell TekcTa (KOMITO3WUIIMOHHBIMH, JOTHYECKHUMH,
CTPYKTYPHBIMH U Jp.);
—  3aKOHAMU W MPaBHJIAMH KOMMYHHKAIIMH, HABBIKAMH ITyOTMYHON pedH, apryMeHTaIuH, Bee-
HUS TUCKYCCHUH).

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

Pazoen 1. Buipasicenue cyovbexmno-00beKxmHvlx OmMHOWEHULL.

OOpa3oBaHue MACCUBHBIX KOHCTPYKIIMH COBEpIIEHHOTO M HECOBEPIIEHHOTO BHJIA.
Tpanchopmanus MacCUBHBIX KOHCTPYKITUH COBEPIICHHOTO M HECOBEPIICHHOTO BU/Ia B AKTHBHBIE
KOHCTPYKLIMU M HA00OPOT.

Pazoen 2. Buipasicenue onpedenumenbHuvlx OMHOULEHUL.
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OO6pa3oBaHre aKTUBHBIX MPUYACTUH HACTOSIIETO M MpoIeanero BpemeHu. O0pa3oBaHue
MACCUBHBIX MPUYACTHI HACTOSIIEr0 W MPOMICANIET0 BPEMEHU. 3aMEeHa MPUYacTHOrO 00opoTa
CHUHOHMMHUYHON KOHCTPYKIIUEH CO CJIOBOM KOMOPbL.

Paszoen 3. Hzyuarowee umenue yuebHbiX meKCmMo8 No CReYUAIbHOCMU U HOCMPOeHUe Ha
UX OCHOBE YCMHO20 U NUCbMEHHO20 8bICKA3bIGAHUSL.

Pabora ¢ Ttexctom «EcrecTBeHHble Hayku. Hayunblii Meron nosHanus». Hanucanue
IUIaHa TEKCTa: BOIPOCHOT0, Ha3bIBHOTO, Te3ucHoro. Paborta ¢ tekcrom «lIpeamer xumump».
Hanucanue niaHa TekcTa: BOIIPOCHOT0, Ha3bIBHOT'O, TE3UCHOTO.

Pazoen 4. Bvipasicenue cyowvekmno-obvekmuwix omuowerutl. Kpamxue npunacamenvhoie.
Kparkue npunararenshsie. OOpa3zoBanue W (PyHKIIMOHHUPOBaHME B pedd. Pycckue riaroisi
JBU)KEHHSL.

Pa3zoen 5. Buowl pycckoeo enacona. [eenpuuacmue.

OcHoBHbIE 3Ha4eHHsI U CHOCOOBI 00pa3oBaHMs IJ1aroJioB  COBEPIIEHHOTO U
HECOBEPIIEHHOIO BHUJAA. YNOTpeOJEHHE IJIarojoB COBEPIIEHHOIO M HECOBEPIIEHHOI'O BHJA.
Heenpudactue. JleenpudacTHbIN 000POT.

Pazoen 6. HUzyuarowee umenue yueOHbIX MeEKCMO8 NO CNEYUATbHOCMU U HAYYHO-
NONYIAPHBIX MEKCMO8, NOCMPOEHUE HA UX OCHOBE YCIMHO20 U NUCbMEHHO20 GblCKA3bIBAHUS.

Paborta ¢ TekcToM «ATOMHO-MOJEKYJsipHas Teopus. J[0Ka3aTelbCTBO CYIIECTBOBAHUS
aToMOB U MoJekym». CocraBieHue Te3ucHoro Iuiana. Hamucanue te3ucoB. Paborta ¢ TekcTom
«3aKoH coXpaHeHusl Macchl ¥ 3Heprun». CocTaBiIeHHE TE3UCHOT'O IJIaHA U TE3HCOB TEKCTA.

Pa3zoen 7. Cunmaxcuc npocmoeo u cioicH020 NPeoIoNHCeHU.

CriocoObl BbIpa)XeHHsI BpEMEHH B IIPOCTOM NpeiokeHnN. CriocoObl BhIpakeHUsI BPEMEHU
B CJIO’KHOM IIPEIIOKEHHH.

Pazoen 8. Cunmakcuc npocmozo u croxicHo2o npeoorHceHus.

CrocoObl  BbIpaXEHHSI MPUYMHBI B IMPOCTOM U CIOXHOM MpeiokeHuu. CrocoOsl
BBIPKEHHUSI CIICJICTBUS.

Pazoen 9. Hzyuarowee umeHue yueOHbIX mMeKCMO8 NO CHEYUATbHOCIU U
nocmpoeHue Ha Ux OCHO8e YCMHO20 U NUCbMEHHO20 8blCKA3bIGAHUS.

Pabora ¢ texctom «llepumoguueckuii 3akoH. Mcropus oTkpeiTus». Hamucanue
pe3tome. Pabota ¢ TekctoM «OCHOBHBIE TOHATHS XUMUN». Hanncanue pestome.

Paszoen 10. Cunmakcuc npocmozo u ciosicHo20 npedsioHCceHUs..

CniocoObl BbIpa)ke€HUsl YCIOBHUS B IPOCTOM U CJIOXKHOM IpeoxkeHun. CrocoObl
BBIPQXEHHS 1IEH B TIPOCTOM H CJIOKHOM MpeiokeHnn. CrocoObl BRIPAKEHUS YCTYMUTEIbHBIX
OTHOIIEHUH B MPOCTOM U CJOXKHOM TMPEMIOKEHUU. AJTOpUTM TpaHchopMaluu MPOCTOTrO
IPEJIOKEHHS B CII0KHOE U HA000POT.

Pazoen 11. Hszyuarowee umenue yueOHbIX MeEKCMO8 NO CHEYUATbHOCMU U
NOCMpOeHUe Ha UX OCHOBE YCMHO20 U NUCLMEHHO20 8blCKA3bl8AHUSL.

Pabora ¢ tekcrom «Mcropus pa3BUTHS XMMUYECKUX 3HaHUN». PedepupoBanue
Tekcta. Pabora ¢ Tekctom «Macmradbl XUMUYecko MHAYyCcTpun». Pedepuposanne. Cpencrra
odopMIIeHUST BBICKA3bIBAHHS B JUCKYCCHH.

4. O0beM y4eOHOH JUCIUIIMHBI

CemecTtp Cemectp
Bcero 1 ) 3 1
Buj yueGHoii pa6oTI ceMecTp ceMecTp ceMecTp ceMecTp
3E Axan. 3E Axaj. 3E Axan. 3E Axan. 3F Axag.
q, q. q, q. q.

Oo01as Tpy10eMKOCTh

90 (3240 | 20| 720 (20| 720 (20 72,0 | 3,0| 108,0
AUCHHUILTHHBI

KonTakTHas padora —
ayIUTOPHbIE 3AHATHS

36 (1290|109 | 320 [ 09| 320 |09 320 [09]| 32,0
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IIpakTrueckue 3aHATHS

(I13)

3,6

128,0

0,9

32,0

0,9

32,0

09| 320 |09 320

CamocrogaTeabHas
padora

4,4

160

1,1

40

1,1

40

1,1 40 |11 40,0

KoHnrtakTHas
caMmocTosiTenpHas pabora

CaMOCTOATEIBLHOE
U3YYCHHE Pa3/IeiioB
JOUCIHUITIINHBI

0,6

4,4

159,4

1,1

0,2

39,8

1,1

0,2

0,2

39,8

1,1 1,1

39,8 40,0

Buasbl koHTpOJIA:

Bua xontpous u3 YII

DK3aMeH

1,0

36,0

1,0 36,0

KonraktHas pabora -—
IPOMEXKYTOUHAs
aTTecTanus

[ToaroroBka K 3K3aMeHY.

1,0

0,4

35,6

- 0,4
- 1,0

- 35,6

Bua utorosoro
KOHTPOJIAA:

3auer

3auer

3auer IK3aMeH

Bun yuebnoi

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemecTp 4 cemectp

paboThI

3E

Actp.

3E

Actp.
9.

3E

Actp.
9.

AcTp. 3E AcTp.
4. 4.

3E

Oo6mas

TPYAOEMKOCTh 9

JUCIUILINHBI

243

54,0

54

2 54 3 81

KontakTHas
pabdora —
ayIMTOPHbIE
3aHATHA:

3,58

96,75

0,89

24

0,89

24

0,89

24 1089 24

IIpaxTrueckue
3anstus (I13)

3,6

96

0,89

24

0,89

24

0,89

24 1089 | 24

CamMmocTosiTeJIbHAS
pabora

4.4

120

1,11

30

1,11

30

1,11

30 (1,11 30,0

KonTakTHas
CaMOCTOSITEIbHAS
pabota

CaMoCTOSTEILHOE
M3y4yeHUe pa3/IeioB
TUACIUTITUHBI

4.4

0,45

0,15

0,15

0,15

119,55

1,11

29,85

1,11

29,85

1,11

1,11

29,85 30,0

Buabl koHTpOJIA:

Bua kouTpoJs u3
Y11

IK3aMeH

1,00

27,00

1,00 | 27,00

KonraktHas pabota
—  MPOMEXYTOYHAS
aTTecTanus

1,00

0,30

1,00 | 0,30
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IloaroroBska k

A 26,70 - - - 26,70
9K3aMEHY.
Bua utorosoro

A 3auer 3auer 3auer IK3aMeH
KOHTPOJIA:

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIHMHBI
«HcTopus (mcropust Poccun, Bceoduiasi ucropusi)»

1 deap aucuMnauHbl — GOPMUPOBAHHE y CTYACHTOB LIEJIOCTHOTO MPEICTaBICHHUS 00
HCTOpUYECKOM IIpouuioM Poccun, ee MecTe BO BCEMHUPHO-HCTOPUYECKOM IIPOLIECCE.

2 B pesyabraTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOIUICS T0JI/KEH:

Obnadamye cleayoUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

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

3Hamy:

— OCHOBHBIE HalpaBJIEHUs, IPOOJIEMBI U METO/Ibl HCTOPUUYECKON HAYKHU;

— OCHOBHBIC JTallbl M KJIIOYEBble cOObITHS HMcTopuu Poccum um Mmupa; ocoOeHHOCTH
pPa3BUTHSL POCCHUICKOTO TOCYHApCTBA, BBINAIOMIMXCS JEATeNIeil OTEUEeCTBEHHOW W BCEOOIIEH
UCTOpUH.

Ymemo:

— COOTHOCUTHb OOIIME HCTOPUYECKHE MPOLECcChl M OTHeNbHble (DAKTHI; BBIABIATH
CYLIECTBEHHbIE YE€pPThl MCTOPUYECKHUX IIPOLIECCOB, SBJIECHUI M COOBITUM; aHAIU3UPOBATh
COLMAJIbHO-3HaYMMBbIe ITPOOIIEMBI;

— (QopmynupoBaTh U apryMEHTUPOBAHO OTCTauBaThb COOCTBEHHYIO IO3ULHUIO TIO
Pa3IMYHBIM NIPOOJIEMaM UCTOPHH.

Braoemn:

— NPEeACTaBICHUAMHU 00 UCTOPUU KaK HayKe, €€ MeCTe B CUCTEME 'yMaHUTApHOI'O 3HAHUS;

— NPEJCTaBICHUSAMU 00 OCHOBHBIX ATANax B UCTOPUM YEJIOBEUECTBA U UX XPOHOJIOTUY;

— KaTeropUaJbHO-NIOHATUIHBIM alllapaToM U3y4aeMOM TUCLHUIIINHBL;

— HaBBIKAMM AHAJIN3a UICTOPUYECKUX UCTOUYHUKOB.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Paspen 1. Hcropusi B cucreMe COLNHAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI
METOJ0JI0THH HMCTOPHYEeCKOi HayKu. OCO0EHHOCTH CTAHOBJICHHMS TOCYJAPCTBEHHOCTH B
Poccuu o cpaBHEHHIO € eBPONEHCKUMH PAHHECPEAHEBEKOBBIMH IOCYAapCTBaMU.

1. MecTo ncropuu B cucreMe Hayk. /[peBHeiilee npouuioe YeaoBeyecTBa 1 NnepBble
uuBuan3anum. [Ipenmer ncroprnyeckoit Hayku. Ponb Teopun B no3Hanuu npouuioro. CymHocTb,
(bopmbl, GYHKIIMHM UCTOPUYECKOTO 3HaHUs. [IoHATHE HCTOPUYECKOTO MCTOYHUKA, KIIacCU(UKAIUS
HUCTOPUYECKUX HCTOYHMKOB. Mcropus Poccum — HeoTwhemiiemas 4acTb BCEMUPHOM HMCTOPHH;
o011ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUH.

AnTponorene3. Heonutnueckas peomtouus. CouumanbHblii  cTpoil. PasnokeHue
nepBoObITHOM o0muHEL. [{uBunuzanun Ipesnero Boctoka. ['ocynaperBa antuunoctu. Haponsl u
JIpEBHENIINE rocyaapcTBa Ha Tepputopun Poccuun. OTHOrenes cnapsiH. Benukoe Ilepecenenue
HapozoB B III-IV Ba.

Tpaguionnsle  QOpMBI  COIMAIBHON  OpraHM3allud  €BpPONMEMCKMX HapoJOB B
JIOTOCYIapCTBEHHBI IEPUOA. BO3HMKHOBEHHE pPAHHECPEIHEBEKOBOM TI'OCYIapCTBEHHOCTH B
EBporne.

OTHOKYJIBTYpHBIE M COLIMAIBHO-TIOJIMTUYECKUE TPOLIECCHl CTAaHOBJIEHUS POCCHHCKON
rocygapcrBeHHOCTH. Hawano poccuiickoil rocynapcrBeHHOCTH. J[lpeBHsAss Pycw. Ilpunstue
XPHUCTUAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBBS BO BCEMHPHO-HCTOPHYECKOM IIPOIIECCE.
Pycckue 3emnu B XI1-XIII BB. MoHroM0-TaTapckoe HamiecTBUue Ha Pych. DkcnaHcus B 3amajiHble
Y CEBEpO-3alaJHbIe PyCCKUE 3eMIIA. Bennkoe KHKECTBO JINTOBCKOE U Pycckoe rocynapcTso.
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CknanplBaHHE€ OCHOB HallMOHAJIBHBIX TocyaapcTB B 3amaaHoit EBpome. OO6pa3oBanue
Poccuiickoro rocynapcrsa, €ro MICTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsi. Y wucrokoB HoBoro BpemeHun. OcC0OEHHOCTH COCJIOBHO-
npeacTaBuTeNbHO MoHapxuu B EBpome m Poccun. Hawano XVII Beka — smoxa BceoOriero
eBporeiickoro kpusuca. Poccuss B XVI B. - XVII BB. CHHXpOHHOCTh KPU3UCHBIX CUTyalluid B
pasHbIx cTpanax. «CmyTHOe BpeMs» B Poccum.

I'enesuc kanuranusma. Ero ¢opmbl U cocyiiecTBoBaHHME C 3jieMeHTaMH (eomanusma.
OcoOenHocty pa3nuuHblx pernoHoB Esponel. dopmupoBanue MupoBoro peiHka. Iloxbem
MaHy}akTypHOro rnpousBoicta. DopmMupoBaHre BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccuu. «BTtopoe m3mganue» kpenoctHuuectBa — CobOopHoe
yinoxenue 1649 r. u opunuyeckoe opopMieHne KpenocTHOro npasa. CeKysapu3aius pPycCcKon
KYJIbTYPBI.

Pa3nea 2. Ot HoBoro k HoBelimemy Bpemenn. Poccuiickas umnepus B XVIII —
Hayajie XX B.

2.1. XVIII Bek — BeKk MOJepPHHM3allMd M MpocBemienus. laeliHele u CcoOIUaIbHO-
nosutuieckre uCToku IIpocsemenns. OCHOBHBIE YEPTHI IPOCBETUTENBCKOU UIEOJIOTHH: YETI0OBEK
U TOCYIapCTBO, «ECTECTBEHHOE MPaBO», dTUKA. M ies mporpecca Kak rocroICTBYIOIIEE TEYEHUE B
00I11eCTBEHHON MBICIIH.

Pedopmbr Ilerpa | kak mepBas MONBITKa MOACPHHU3AIMH CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nMnepun. OCHOBHBIE HAIPABIICHUS «EBPOIEU3ALMU» CTPAHBI.
DBOIIONNS COMMAIBHON CTPYKTYpHI obmecTBa. JlanpHeimee pacumpenue rpanul Poccuiickoit
umnepun. Poccust B amoxy mpocserieHHoro adcomtotusma. Poccust u EBpoma B XVIII Beke.
N3MeHeHus: B MEXAYHAPOIHOM MOJ0KEHNN PoccuiicKoi nuMIiepuu.

2.2. XIX croserne. IIpombimeHHbiii nepeBopor B EBpome m Poccum: oOmiee u
ocobenHoe. Baxuelimme ycnoBust nepexona Poccun k MHAYyCTpHaIbHOMY OOIIECTBY — PEIICHHE
KPECThSIHCKOT'O BOIIPOCA U OIPaHUYECHHE CaMOJeprKaBus. [IMTeIbHOCTD, HEMTOCIIE0BATEIbHOCTD,
UKIMYHOCTH Tpolecca Oypkya3Horo pedopmupoBanus. EBporeiickas peBomonus 1848—-1849
rr. toru, 3HayeHne, ICTOPUYECKUE TTOCIIEICTBHS.

Ponb cyObexkTuBHOrO (hakropa B mpeonosneHun orcraBaHus. Pedopmbr XIX Beka, ux
3HayeHue. O0mecTBeHHbIe BIKEeHUS B XIX Beke.

2.3. Poccusi m Mup Ha py0e:ke BeKOB: KpU3HChI pa3BuTHs. OOIIMe HTOTH POCCHICKOM
MOJepHH3aLuu K Hadany XX Beka.

CootHomienne noiautuueckux cui B Poccun B Hauane XX Beka. Hapacranue xpusuca
camoznepxaBus. IlepBas poccuiickas peBomtonusi. OOpa3zoBaHHE TOJUTHYECKUX MapTHH.
I'ocynapcTtBenHas nyma Hadana XX BeKa Kak IEPBBIM ONBIT POCCUICKOIO MapaMeHTapHU3Ma.
CronpinuHckas arpapHas pedopma. IlepBas mupoBas BoiiHa M ywyactue B Hell Poccun.
®eBpanbckas peBosonus 1917r. u KopeHHbIE U3MEHEHHS B TOJIUTHYECKOMN )KU3HU CTPaHbI.

Pasnen 3. BcemnpHo-ucropnuyeckuii npouecc 1 XX Bek. OT COBETCKOro rocy1apcraa
Kk coBpeMeHHOH Poccun. OCHOBHBIE TEHICHUMH MHPOBOIO Pa3BUTHS HA COBPEMEHHOM
Jrare.

3.1. Hayano HoBeiinmero Bpemenu. ®opMupoBaHWEe W CYIIHOCTH COBETCKOTO CTpOSI.
Mapkcu3M Kak MJeO0JOrMuyeckasi OCHOBAa DPEBOJIIOIMOHHBIX NpeoOpa3oBaHUl M poccHiickue
peanuu. IloaroroBka u mobema OKTIOphCKOro BoopyxkeHHoro BoccTanusi B Ilerporpane. II
Bceepoccuiickuii cbe3n COBETOB M €ro peuieHus. JDKOHOMHYECKass W COLUaibHas IMOJIUTHKA
OOJIBIIEBUKOB.

Hroru nepsoii MUpOBO# BOMHBI. Bepcanbckas cucTeMa MEXIYHAPOIHBIX OTHOIICHU.

I'paxnanckas BoiiHa W uHOcTpaHHass uHTepBeHUuA. Cynpba u 3Hadenne HOIla.
YTBepkIeHue OAHOMAPTHIHON monuTudeckoil cuctembl. ObpazoBanue CCCP. Ilonutuueckas
6oprOa B maptuu u rocynapcrse. CCCP B roas! mepBoix marminetok (koHer 20-x rr. — 30-e 1T.).

MupoBoii 3koHOMUYeckuil Kpu3uc 1929-1933 rr. u BapuaHTBl BBIXOJA U3 HETO.
Toramurapusm B EBpore. dopmupoBanue pexuma JudHOW BiaacTH CTallMHA M KOMAaHIHO-
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aIMUHUCTPATUBHOM cucteMbl yripaBieHus rocyaapctBoM. Koncturynuss CCCP 1936 r. Buennss
nonutuka CCCP B 20-30-¢ rr. [estrensHocth KoMuHTEpHA.

3.2. Bropass mupoBasi Boiina. Beaukas OtedecTBeHHasi BoiiHa: «be3 cpoka
aaBHOCTH». MockBa 1 MockoBckas 001acTs B roasl Bennkoit OredectBeHHON BOHHBI. OCHOBHBIE
sranbl Benukoit OTeyecTBeHHOM BOMHBI. KOpeHHOI MepesioM B X0/1€ BOMHBI.

CoBerckuil ThII B rojbpl BOiHBI. boppba B Thuly Bpara. IlapTuzaHckoe IBHKEHUE.
YenoBeueckne U MaTepuaibHbIe IOTEPU B XOJ BOMHBL.

Pemarommii Bkiag CoBerckoro Coro3a B pa3rpom (ammsma. HropaOeprekuit mporecce Hal
HAI[UCTCKUMHU BOCHHBIMH MPECTYMHUKAMU. Xa0apOBCKUI IpoIiecc.

3.3. CCCP u mup c nocjieBoeHHOTro nepuojaa ao 1991 r. MzameHeHre COOTHOIICHUS CHIT
B MHUpE I0CJ€ BTOPOH MHpPOBOM BOMHBI. Hauano «xonomHoil BoWHBDY. «/lokTpuHa TpymsHa» u
«[Inan Mapmamnay. @opMupoBaHue OUIIOIAPHOTO MHpa. B3aWMOOTHOIIEHHS CO CTpaHAMHU
«HapogHoi nemokparum». Cozmanue CoBeTa dKOHOMHYECKOW B3ammorioMornn. KoHQIHMKT ¢
IOrocnaBueii. Opranuszauus Cepepoarnantuueckoro jorosopa (HATO). Coznanue
Opranuzanun BapiiaBckoro noroBopa. Boiina B Kopee. TpyaHOCTH MOCIEBOEHHOIO Pa3BUTHSA
CCCP. VYxectoueHHe MOJIMTUYECKOTO pPEXKUMA U HICOJOTMYECcKOro KoHTpois. llombiTku
o0OHOBIIeHUS «TocyaapcTBeHHOro cormanu3may. XX cvesql KIICC u ocyxenue KynbTra TIMYHOCTH
Cranuna. «OTTemnensy B JyXOBHOH cdepe.

DOkoHomuueckne pedopMbl cepenuHbl 60-X TOAOB, MPUYMHBI MX HE3aBEPIIEHHOCTH.
«I"ocynapctBo OnarogeHcTBusi». IV u V Pecnyonuka Bo ®@panuuu. ObOpa3oBanue u Pa3Butue
OPI'. «OxoHoMuueckoe uyno» SAnonun. Pacnag konoHuanbHOU cuctembl. HeokoHcepBaTtusm
BenukoOpuranuu. Peiironomuka B CIIIA.

Hapacranue kpu3HCHBIX sBlIeHUH B cOBeTCKOM oOriectBe B 70-¢ — cepeaune 80-X roos.
Hosas Konctutyuus CCCP. Konuenuus «passutoro counanuzmay. Buemmnss nonutuka CCCP
B KoHIIe 60-x Hayase 80-X IT.: OT pa3psAaKu K 00OCTPEHUIO0 MEXAYHAPOAHONH OOCTAaHOBKH.

«Ilepectpoiikay»: CylHOCTb, LI€TH, 33]Ja4l, OCHOBHbIE 3Tanbl, pe3ynbrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBIE TeHIEHIMH MHPOBOI0 Pa3BUTHA HAa COBPEMEHHOM JTale.
CraHoBJjieHHMe HOBOI poccuiickoil rocyaapcrBeHHocTH (¢ 1991- mo Hacrosmiee Bpems).
JInbepanbHas KOHLIETILNS POCCUUCKUX pedopM: EPEXO0/1 K PHIHKY, POPMUPOBAHUE I'PAXKIaHCKOTO
oOriecTBa U MpaBoBoro rocyaapctsa. «IllokoBas Tepanus» skoHOMUYeCcKUX pedopM B Hauase 90-
x ronoB. Koucrutynus Poccuiickoit ®enepauun 1993r. MexHalmoHaabHble OTHOILEHUS.
[TonuTnyeckue mapTuu U oOlIeCTBEHHBIE ABMKEHUS Poccun Ha coBpeMeHHOM atarne. Poccus Ha
yTH MojaepHu3auuu. Poccus B cucTeMe MUPOBOM IKOHOMHMKHM M MEXAYHApPOIHBIX CBSI3EH.
Muposoii 3xoHomuueckuit kpusuc 2008—-2011 rr. HoBele reononuruyeckoe peajini B MUPE U UX
BIUSHUE Ha BHEWIHIO MNonuTuKy Poccuiickoiri ®enepanuu. I[nobanbHble MmpoOIemMbl
COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHMIIINHBI.

O0bem 1MCHMIIIMHBI
Bup y4yeOHoii padoThI Axax. | Actp.
3E
4. 4.

OO01asi TPy10€eMKOCTh M CHUIIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 13 48 36
Jlexun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
CamocTosiTe]IbHAs1 padoTa 1,7 60 45
KonTtakTHas camocrosiTenbHas paboTa 17 - -
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI ' 60 45
Bua koHTpoJIs:
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9K3aMeH 1 36 27
KonTtakTHas paboTa — MpoMeXKyTOYHAS ATTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY. 35,6 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH
AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Puiocopusn»
1. Heap gucuumiaunbl «Dunocopus» — cHopMUPOBATH Y CTYACHTOB KOMILIEKCHOE

IpeJCTaBlIeHue O poiu U Mecte (uiaocopuu B CHCTEME T'yYMAHUTApPHBIX, COLIMAIBHBIX U
€CTECTBEHHBIX HAYK, IO3HAKOMHUTH X C OCHOBaMH (PMIOCO()CKOTO 3HAHUS, HEOOXOTUMBIMH JIJIs
pellIeHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. B pe3yabTarte H3y4eHHs TUCHMIIIMHBI 00y4AIOIMIiCA JOJIKeH :

OO6nagath caeayOIMMH KOMIIETEHIUSAMU U MHAUKATOPAMU UX TIOCTUXKEHUS

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

3namo:

- OCHOBHOE COJIepKaHHe IIIaBHBIX (PUI0CO(CKHUX KO U HANPaBICHUH, IPEACTaBUTENEH
9THUX IIKOJ, CBS3b U pa3inuyue ux GpuinocoPpckux uaei, CBI3b HCTOPUKO-(PUIOCOPCKUX KOHIISTIIIUN
C COBpEMEHHBIMU IIPOOJIEMaMU MHAUBU1YaJIbHOM U 0OILIECTBEHHON KU3HU,

Ymemn:

- [OHUMAaTh U AHAJIW3HPOBATb MHUPOBO33PEHUECKUE, COLUAIbHBIE M WHIUBUAYAJIbHbBIE
po0JIeMbl COBPEMEHHOM JKU3HH;

- TIpaMOTHO BECTU JAMCKYCCHUIO, aHAJIU3UPOBATh OCOOEHHOCTH MEXKYJIBTYPHOIO
B3aMMOJICHCTBHS, 00YCIOBIEHHBIC Pa3IMUUeM dTUUECKUX, PEIUTHO3HBIX U IIEHHOCTHBIX CHCTEM,
onupasicb Ha HapaOOTaHHBIN B HCcTOpHH (pritocodhuu Marepua,

- IPUMEHSATH MOJTydeHHbIE (PUIOCO(CKIE 3HAHUS K PEIICHUI0 TPo(eCcCHOHATBHBIX 3a/1ay;

Braoemy:

- IpeICTaBIeHUSIME O (priocoun Kak HayKe M CHCTEME IIEHHOCTEH, €e MECTe B CHCTEME
TYMaHUTapPHOTO 3HAHUS;

- ocHOBaMM (punoco()CcKOro MbIIUICHHS; KaTeropualbHBIM ammapaToM H3y4aeMoil
TUCIUIUIAHBL,  (QUIOCOPCKUMU METOJaMHU  aHaldu3a pPa3Id4yHbBIX M[poOJjeM, HaBbIKAMU
dunocockoit  KymbTypsl  JJiE  BBIPAOOTKM  CHCTEMHOTO, I€JOCTHOTO  B3IJIAla Ha
JNENCTBUTENBHOCTh U MECTO XUMHH U XMMUYECKOM TEXHOJIOTUH B IIEIOCTHOM KapTUHE MUDA.

3. Kparkoe conepxanue Q11 CUUIITTHHbBI

Beenenue. (DHHOCO(bHH, €C IPOUCXOKACHUC U POJIb B O6H_ICCTBC.

Pa3nea 1. OcHoBHBIC pu10cOCKHE HIKOJIBI.

AnTnuHas ¢uiocodus (nocokpatuku, coductel, Cokpar, J[emoxpur, IlnaToH,
ApucroTenb, IMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHbIE NPOOIEMBbI CpeAHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Punocoduss Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas knaccuyeckas ¢uinocopus. Pycckas punocodus XIX —
XX BB. OcHOBBI MapKcUCTCKON punocodun. OCHOBHbIE HANIPaBJIEHUS] COBPEMEHHON (PHITIOCOPHH.

Paspnen 2. dunocodgeckue KOHUENUMH ObITHS U MO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢unocopuu. I[loHATHS MaTepHaIbHOTO U HJEATBHOTO.
OcHoBHBIE (unocockue HampaBieHUS: MaTepHaau3M U uaeanusM. [lpuHiun riaobaabHOro
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4YHON KapTUHE MUpAa.

Konneniumu npocTpaHcTBa U BpeMEHH B UCTOPUU HHIIOCOMUHN U HAYKH.

[Tpoucxoxaenne cozHanus. Poib Tpyna B MpoMCX0XKAECHUN CO3HaHMs. M eanucTuieckue
U MarepualMCTHYEeCKue KoHuenuuu co3HaHusa. Co3Hanme u  Mo3r. Co3HarenbHOE |
6ecco3narenbHoe. CozHaHue U s13bIK. CoO3HAHME U CaMOCO3HAHHME.
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Konuenmun rHoceonoru B HCTOpUM  (DUIOCOPUU: CEHCYalnH3M, paluOHAIIU3M,
CKENTHIM3M, arHOCTUIIN3M, KOHIICTIINS BPOXKJICHHBIX HeH, anpuopu3M. JlnaiekTuka mo3HaHus:
YYBCTBEHHOE U pariuoHagbHOe. OCHOBHBIEC TEOPHH UCTUHBI.

Pa3nea 3. IIpo6sembl yetoBeka B puiiocopum.

Yenosek kak npeamer ¢unocodcekoro ananuza B uctopun punocodun. [Ipoucxoxaenne
YeJOBeKa: NPUPOJIHBIE M CONHMAIbHBIE YCIOBUS aHTPOIOCOIMOreHe3a. buomormueckoe u
COLIMaJIbHOC B YCJIOBCKE. I/IHI[I/IBI/II[, HUHAUBUAYAJIBbHOCTD, JTUYHOCTD.

CMBICT JKU3HM U TIpeJHa3HaueHHe yenoBeka. JKu3Hb, cMepTh, OeccmepTue. J[BrxeHue
HEHAaCWJIHsI, €ro poJib B coBpeMeHHOW >ku3HHM. llemm w nenHoctu. Cpoboma BomM |
OTBCTCTBCHHOCTH JIMYHOCTH. HpaBCTBeHHLIe, PCIMTIUO3HBIC, 3CTCTUYCCKUC ICHHOCTH.

Pasznen 4. ®usnocodusi ucropuu u od1ecTBA

YenoBeK B CUCTEME COLMANIBHBIX CBsA3eH. JIMUHOCTHL M Macchl, CBO001a U HEOOXOAUMOCTb.
Qunocodust ucropuu: (opManHoHHAs W IUBWIN3AMUOHHAS KOHIEHIUH HCTOPUYECKOTO
pazBuTus. [IporpeccucTckre W UHMKIMYECKHE MOJAEIM pa3BUTHA. [o0anbHBIE TPOOIEMBI
coBpeMeHHOCTH. KoHIlenus ycTORYMBOTO pa3BUTHS U ClICHApUK OyIYIIEro.

O6mecTBo U ero cTpykTypa. ColnanbHasi, MOTUTUYECKas U 1yXoBHas ceprl oOIIecTBa.

Konnenmnuu rocyaapctsa B uctopuu guiiocodcekoit mpicau. ['paxkaanckoe o01IECTBO U IPABOBOE
roCy1apcTBo.

Paznen 5. ®usocodcekue npodieMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpYyKTypa Hay4yHOTO 3HAHHS, €T0 METOJbl U (OPMBI.
Hayunsie peBostonuu M cMEHa THUIIOB pallMoHATbHOCTU. Hayka B cOBpeMEHHOM mupe. DTHKa
HayK{ U OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHomIeHUsT Hayku U TeXHUKU. ColuanbHble TMOCIEACTBUS HAYYHO-
TEXHUYECKOTO Mporpecca. ITHYECKUE U IKOJIOTUIECKNE UMIIEPATUBBI PA3BUTHS HAYKU U TEXHUKH.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mpobiaemMa XUMHUH KaK HAyKH U
npousBoacTBa. llemm w®  3agaum  xumudecko  TexHojoruu. Chnenmuduka XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (QyHIaMEHTAIbHOE U MPUKIATHOE, SMIIMPHUECKOE  TEOPETUIECKOE.
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4. O6beM y4eOHON TUCITUTITMHBI

Buasl yueOHoI paboTh 3E Axan. 4. Actp. 4.
O01mas TpyA10eMKOCTb 1Y CHUTNITHHBI 3 108 81
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 1,33 48 36
Jlexuuu: 0,89 32 24
[TpakTHyeckue 3aHATHS: 0,44 16 12
CamocrosiTeibHas padoTa: 1,67 60 45
KonTakTHas camocTosTenpHas paboTa 0,4 0,3
1,67

CaMOCTOSTEIbHOE U3YUEHUE PA3JICTIOB TUCITUTIIINHBI 59,6 447
Buja xkoHTpoOJIS: 3ader c oneHkoM

AHHoOTauus padoyeii nporpammsl JucuumInHbl «[IpaBoBenenne»

1. Hegb OMCHMIVIMHBI — OBJaJE€HHE OCHOBAMHU IPABOBBIX 3HAHUH, (HPOPMHUpPOBaAHME
IIPABOBOM KYJBTYpPbl aKTUBHOT'O, 3aKOHOIIOCIYIITHOT'O IPa)K1aHUHA.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4YalIIMiici MO0 mporpamme
CIIelNAIUTeTa JOJI/KeH:

Obaaoams cleqyOMUMU KOMIETCHIUSIMHA U UHANKATOPAMH UX JOCTH)KECHUS |

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.

3namy:

— OCHOBBI POCCHUUCKON IMPABOBOM CHUCTEMBI U POCCUHCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opranu3an ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX MPAaBONPUMEHUTEIBHBIX U
IIPABOOXPAHUTENbHBIX OPIaHOB;

— [IpaBOBbIE M HPABCTBEHHO-3THYECKHME HOPMBI B cdepe mpodhecCHoHaTHLHOU
JeSITEIIbHOCTH;

— [IpaBOBbIE HOPMBI, PETYJIUPYIOLIUE OTHOILIEHUE YEJIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpYKaroIleH Cpese;

— IpaBa U 00s13aHHOCTH T'PaK1aHUHA;

— OCHOBBI TPYJIOBOT'O 3aKOHOJIATENIbCTBA;

— OCHOBBI XO31CTBEHHOIO 11paBa;

— crneur(uKy MpaBOBOTO peryaupoBaHus Oyaymiei npopeccuoHaaIbHON 1eATeIbHOCTH.

Ymemy:

— UCIOJIb30BaTh 3TUYECKHUE U MPABOBBIE HOPMBI, PETYJIUPYIOLIME OTHOLIECHUE YEJIOBEKA K
YeJloBeKy, OOIIECTBY, OKpYXarollel cpee, MCIONb30BaThb IpaBa M CBOOOJBI 4YEJIOBEKa U
rpakAaHUHA [P pa3paboTKe COLUATIbHBIX MPOEKTOB;

— HCIOJIb30BaTh U COCTaBJISTh HOPMATUBHBIE U MPABOBbIE IOKYMEHTHI, OTHOCSIIHECS K
npodeCCHOHATBHON JEATeNbHOCTH, NPEANPUHUMATh HEOOXOAUMBIE MEPbl K BOCCTAHOBJIEHUIO
HapyILIEHHBIX MPaB;

— peanu30BbIBaTh IMpaBa M CBOOOABI YEJIOBEKA M TpakIaHMHA B PazIMuYHBIX cdepax
KU3HEJEATENIbHOCTH;

— aHAJIM3UPOBATH COJIEP)KaHUE HOPMATUBHBIX AKTOB, IPAKTUKY UX MPUMEHEHHUSI.

Bnaoemy:

— OCHOBHBIMH HaBBIKaMU cOOpa U aHaIM3a NpaBoBOi HHoOpManuy;

— IOPUJIMYECKON TEepMHUHONOTHEH, HaBbIKAMU pPAa0OTHI ¢ HOPMATHUBHBIMU IPABOBBIMU
aKTaMH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

[Tonstne m npusHaku rocypapctBa. Popmbl rocynapcrsa. DyHKIMM TOCyHapcTBa.
[Tonsitue u npuszHaku npaBa. OCHOBHBIE TPABOBbIE CUCTEMBbI COBPEMEHHOCTH. [loHsITHE M BUABI
WCTOYHUKOB mpaBa. OmpeneneHue 3aKkoHAa M TMOJ3aKOHHBIX akTOB. JleHCTBME HOPMATHUBHBIX
MIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [ToHsATHE PaBOBBIX HOPM, UX CTPYKTYpa.
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Cucrema mpaBa. YactHoe u myOnuuyHOe mpaBo. MaTepualbHOE M TpOIECCyajbHOE IPaBo.
[TpaBooTHOLIEHKE: OOBEKT, CYOBEKT U CO/IepKaHKe MpaBooTHOEeHUN. FOpuanueckue GpaxTol.

Koncturynus — ocHoBHoM 3akoH Poccuiickoit ®denepamnuu. denepatuBHOE yCTPOHCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB WU MpUHIUN pazzaeneHust Biacred B PD. Ilousitue
rpaxaanctBa. [IpusHanue, cobioieHne, 3aluTa paBHBIX MPaB )KEHITUH U MYXYHH KaK OCHOBHasi
00513aHHOCTb TOCY1apCTBA.

[TonsTHe M peaMeT aqMUHUCTpAaTUBHOTO TipaBa. O6mmas xapakrepuctuka Kogexca PO 06
aIMUHUCTPATUBHBIX IPABOHAPYIICHUSIX. AJIMUHUCTPATUBHBIE IPABOHAPYLICHUS: IOHATUE U
IpU3HAKU. AJJMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U NpUHLUIEL. [loHsATHE, TpU3HAKU U
BU/JIbl AIMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTe W mnpeaMET YrojJOBHOIO IIpaBa. YTOJIOBHAs OTBETCTBEHHOCTH: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHHUs. lloHsaTue mnpectymieHus: mnpusHaku, crpykrypa. Cocras
npectymienua. Coyyactue B npecTymieHnd. OOCTOATENbCTBa, MCKIIOYAIOIINE MPECTYIMHOCTh
nessHus. IloHsThe, nenum W BUIBI HakKa3aHWW. YTOJIOBHAsT OTBETCTBEHHOCTh 33 COBEPLICHUE
MpeCTyIUIEHUH. Y CIIOBHOE OCYKIEHHE, OCBOOOXKICHHE OT yroJIOBHOU OTBEeTCTBEHHOCTH. [Ipenmer
U OOBEKT KPUMHUHATUCTHKH. MeTtoapl ¥ 33hayd  KpUMUHATUCTHKH.  [loHATHE
KpuMuHanucTudeckoii  uaeHtudukamuu. OOBEKTHI U BUABl  KPUMHHATUCTHYECKOMN
uaeHtudukanuu. KpuMunanucruyeckas Texuuka. KpumuHanucTuieckast TaKTHKA.

DKOJIOTMYECKOE TPABO: MOHATUE, MPEAMET METOJ U MCTOYHUKH HKOJIOTMYECKOTO IMpaBa
P®. Ilonsatne, BUABI U CTPYKTYpa JKOJOTMYECKUX IPABOHAPYIICHHM, OTBETCTBEHHOCTh 34 MX
COBEpIICHHUE.

[Tonstue undopmanuu. OTBETCTBEHHOCTh 32 HApyIIEHUE 3aKOHOJATENILCTBA O 3aIllUTE
uHpopmauuu. [locynapcTBeHHass TaliHa: TOHATUE, 3alllUTa, [PaBOBOE PEryIUpPOBaHUE
roCy/IapCcTBEHHOU, ciy:xeOHoi u wuHOW wuHpopmanuu. KoudbunenuuanbHas uHboOpManus:
MOHSITHE, BUBI U 3aIMTA. 3alIUTa IEPCOHAIBHBIX JAHHBIX T'PakIaHUHA.

[lonsiTue, mnpeagMeT © METOJ TIpaxKJaHCKOro mnpasa. [loHsATHE TpakIaHCKOTrO
paBOOTHOLIEHUs, ero  cneuu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIIECHHS.
[IpaBoeecnocoOOHOCTh CYOBEKTOB TPAXKAAHCKOTO MPABOOTHOMICHHS. ['pax1aHe Kak CyOBEKTHI
rpakaaHckoro npasa. Ou3ndeckue U IPUINIECKUE JIUIIA: TOHATHE, IPU3HAKU, KIIACCU(PUKALIUS.
KOpunuueckue pakrol. [IpaBo cooctBeHHOCTH. [ToHsAITHE aBTOpCKOTO MpaBa. [loHsTHE MaTeHTHOTO
npaBa. [lonstue wuHTemIekTyanbHol cobctBeHHOCTH (MC) W UCKIIOUMTENBHOrO IpaBa.
Knaccudukanus UC. Cucrema npaBoBoi OXpaHbl MHTEIIEKTYaIbHOM COOCTBEHHOCTH, aBTOPCKHX
Y TIATEHTHBIX IPaB.

ITonaTne xo3siicTBeHHOrO (MpeanpUHUMATENbCKOro) npasa. [Ipeaqmer Xo3sicTBEHHOrO
(mpeAnpUHUMATENbCKOI0) MpaBa, NMPU3HAKH, METOAbI NpPaBOBOro peryinupoBanus. [lonsTue
XO35ICTBEHHO! U MPEAIPUHUMATENBCKON JESITEIBHOCTH.

[IpaBoBO€ perynupoBaHHue ceMEeHBIX OTHOIICHUN. 3aKJIIOUEeHUE U MpeKpalleHue Opaka.
[TpaBa u o6s13aHHOCTH poauTenei u aetell. AmMMeHThl. @OPMbI BOCIUTAHUS A€TeH, OCTaBIIMXCS
0e3 morneyeHus: poAuTeNeH.

[Ipeamer u wmertox TpyAoOBOro mpasBa. TpyAOBOW [JOTOBOP: TOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopsl. McHUIUIMHA TPYAA.

[lonsatne m wucroku koppynumu. HopmaruBHoe omnpeneneHue koppynuuu. IIpuuamHbl
pacripocTpaHeHus koppynuuu. Hakasyemble n HeHakazyemble (Gopmbl Koppynuuu. CKphIThIE
(maTentHble) Qopmbl Koppynuuu. Dopmbl KoppynuuH-ipecTyIuieHus. PopMbl KOpPYILUHU-
npoctynka. DopMbl MOTUTHYECKOW Koppynuuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe
NpOoTUBONEUCTBUS Koppynuuu. PenepanbHblii  3akoH oT  25.12.2008 Ne 273-@3 «O
MPOTUBOAECUCTBUN KOPPYIILIUN».
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4. O6beM y4eOHON TUCITUTITMHBI

By yueOnol paboThl 3E Akaja. 4. | Actp. 4.
OO01mast TpPyA0eMKOCTh TUCIUTIITNHBI 2 72 o4
KontakTHasi pa6oTa — ayAUTOPHbIE 3aHATHSL: 0.9 32 24
Jlexknun 0.45 16 12
[Tpaktuueckue 3austus (I113) 0.45 16 12
CamocrosiTesibHas padoTa 1.1 40 30
KoHTakTHas camocTosATeNbHas paboTa 0,4 0,3
1,1

CamocTosITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 39,6 29,7
Bua konTpoJs: 3ayer Cc OLEHKOI

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«IKOJIOTHD»

1. Heap aucuMmiIdHbl — cOpMUPOBATh Yy CTYACHTOB IPEACTABICHHE O COBPEMEHHBIX
IKOJIOTHYECKUX TpodiieMax, 0 (PU3UKO-XUMUYCCKUX TPOIECcCcax, MPOTEKAIOMUX B Pa3IMIHBIX
KOMIIOHEHTaX OKPYKAIOIIEH Cpeibl U O CTETIEHHU aHTPOIIOT€HHOT'O BO3/ICUCTBHUS HAa 3TU MPOIIECCHI;
BBIPA0OTAaTh y CTYICHTOB HaBBIKM CHCTEMHOTO MOX0/1a K U3YYCHHUIO U PEIICHUIO SKOJIOTUUECKHUX
npo0JsieM, BO3HUKIIUX B PE3yJbTaTe MPOMBIILICHHO-XO3SHCTBEHHON NEATEIHHOCTH YelOBEKa,
pPa3BUTh MBIIIUICHHE, [IO3BOJISIIONIEE NPABUIBHO OLIGHUBATh JIOKAJIbHBIE M  OTJAJICHHBIC
MOCIIEACTBHSI IPUHUMAEMBIX PEHICHUI TSl OKPYXKAIOLIEH Cpeibl M YeloBeKa.

2. B pe3yabTaTe M3y4YeHUN IMCHMILINHBI 00y4al0 M IACH J0JIZKeH:

Obaadame CIIeNYIOMUAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

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

Buame:

* OCHOBHBIE 3aKOHBI OOIIEH KOOI UH;

* 3aKOHOMEPHOCTHU CTPOEHUSI U QYHKIIMOHUPOBAHUH Ouochepsl;

* COBPEMEHHBIE KOJIOTHYECKHE MPOOIEMBI;

* OCHOBHBIE TIPUHIIUITBI 3AIIUTH TPUPOIHOM CPEebl OT AHTPOMOTEHHBIX BO3CHCTBUM;

* CTPOCHHE OCHOBHBIX Teocdep 3eMiIM U OCHOBHBIE (PU3UKO-XHMMHUECKHE MPOIECCHI,
MPOTEKAIOIINE B HUX;

* OCHOBHBIE TIOHATHS U IPUHIIUIBI KOHLIETIIIMY YCTOMYMBOTO pa3BUTHS;

* OCHOBHBIE CBEJICHUS O TI00ATBHOM TpoOIeMaTHKE, TPUPOIHBIX PECypcax, MIaHETapHBIX
rpaHMIaX, AHTPOIIOT€HHOM BO3JECMCTBUM Ha OKPYXKAIOLIYI0 Cpely, YIpaBIE€HUU KauyeCTBOM
OKpYKarollIeu Cpeibl,

* IPUHLINIIBI 3€JIEHON XUMHH;

Ymemn:

* paccMaTpuBaTh KOHKPETHBIE MYTH PELISHUS MPOOIeM OXpaHbl IPUPOJIBI B PA3TUYHBIX
reorpa)UueCKuX U SIKOHOMHUYECKUX YCITOBUSX;

* NPUMEHATh TOJIYYCHHbIE 3HAHUS JUISI OLIEHKU COCTOSIHMUSI OKpYXarolled cpeabl u
PaIMOHAIBHOTO MCTIOIB30BAHMS IPUPOIHBIX PECYPCOB;

* UCIOJB30BaTh CETEBHIE KOMITBIOTEPHBIE TEXHOJIOTUHM M 0a3bl JaHHBIX IS PELICHUS
KOHKPETHBIX 9KOJIOTHUYECKHUX MPoOIIeM;

* IPUMEHATH TOJYYCHHBIC 3HAHWS B MpoIlecce NanbHeWIeld ydeObl, Mpu H3yUCHHH
PO ECCHOHATBHBIX M MPOGUIBHBIX TUCIUTIINH, U B OyayIel MpakTUIeCKOn JesATeIbHOCTH;

Bnaoems.:

* 0a30BBIMU TEOPETUUECKUMU 3HAHUSIMU B 00JIACTH IKOJIOTHH.

* 0A30BBIMH 3HAHHUSIMH B 00JIACTH SKOHOPMUPOBAHUS,

* IOHSATUWHBIM aImapaToM B 00JACTH OOIIEH YKOJIOTHH, PAITMOHAIIBHOTO MCIIOIb30BaHUS
MPUPOJHBIX PECYPCOB U 3aLUTHI OKPYKAIOIIEH CPEJIbI;
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¢ MCTOAAMH I/II[eHTI/I(i)I/IKaHI/II/I JJOKAJIBPHBIX OKOJIOTHYCCKUX HpO6J’I€M, OICHKH HuX
3HAa4YMMOCTH.

3 KpaTkoe coaepskanue Iy CHUNITHHBI

Beeoenue, ocnosnvie nonamus

Henu, 3amaun QuCHUIUIMHBL. MECTO NUCHUUIUIMHBI B CHUCTEME OOIIEro W XHMMUYECKOIO
oOpa3oBaHus. JKoJOrHueckoe oOpa3oBaHHe M OOpa3oBaHME [UJIsl YCTOMYMBOIO pPa3BUTHSL.
OO011ecTBO U OKpY»KaroIias cpesa.

Pazoen 1. Oobwue e6onpocwvt 3Ikonozuu. buocgepa. buorkonozus. buocghepa u
ycmouuueocms

1.1  OcHoBHble 3aKkoHbl d3KoJOorMU. buoskornorus. Ilonstue 006 sKoOcucTeMax.
YcToitunBoOCTh dKOCHCTEM buocdepa, ee IBOMIONHS U YCTONYMBOCTh. DKOCHCTEMBI 3eMIIU U
ycroinunBocTh. OCHOBHBIE CBEICHUA O Tu1aHeTe 3eMisi. OCHOBHBIE MOHSATHS SKOJOTHUHU. 3aKOHBI U
npuHIUnbel  dkosioruu. [loToku »sHepruu ©  BemectBa B 3kocucTemMax. (OCHOBHBIE
OMOTreOXMMHUYECKHE ITUKIIBI (KpyroBOpPOTHl BemlecTB). LlukimnyHOCTh mporeccoB B Ouochepe u
YCTONYUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBO Kak uacTh Ouocdepsl. Jlemorpaduyeckue
npobisieMbl./luHaMuKa 4YenoBeUEeCKOM MOMYJALMH, POXAAEMOCTb, CMEPTHOCTh, BO3pAaCTHAas
cTpykTypa. [IpobiieMbl coBpeMeHHOTro 3Tara pocTa YUCIEHHOCTU HaceneHus. [ eorpaduueckoe
pacnpenesenre HaceneHus. PerynupoBanyue HapoJOHACEICHHUS.

Pazoen 2. Cmpoenue u cocmae 2eochep 3emau. Ocnoenvle u3uko-xumuueckue
npoueccol, npomekaroujue 6 2eocghepax

2.1 Atmocdepa 3emmu. CtpoeHue armocdepbl, posib (OTOXUMUYECKHX pPEaKIuil B
¢dopmupoBanun cocraBa armochepsl. [lapaukoBeiii 3¢dexr. [lapHrKOBBIE Ta3bl B aTMOChepe.
KnumaTtndeckue mociaencTBUs aHTPOIOTeHHOHN JesTenbHOCTH. PacmpeneneHue KOHIEHTpaLUU
o30Ha B artMocdepe. O30HOBBIA citoil. [Ipupomubrii 1uka o30Ha. COBpEeMEHHOE COCTOSIHHE
030HOBOTO cios. [TocnencTBus pazpyieHus: 030HOBOTO €105 3eMJIIU 7S ueloBeka u 6uochepsl B
uesnoM. CtparochepHblii 030H U TporochepHbId 030H: CXOJCTBO M pazyinyus. MexayHapoaHoe
COTPYIHUYECTBO B 0OJACTH OTpaHUYCHHE MPOU3BOJICTBA U MCIIOIB30BAHHUS 030HOPA3PYIIAIOIINX
BelecTB. MOHpeanbCKuil NpoTOKOJI. KHCIIOTHBIE AOKIM U NPOLECCHl OKUCIEHUS IPUMECEH B
tponocepe. PoTOXUMUUECKUN CMOT.

2.2. 'unpocdepa 3emnu. Bunel Box Ha 3emie. [IpecHbie Boabl. I'naponornyeckuil uKi.
['moGanpHBIE SKONIOTHYECKUE TTPOOIeMbl ruapocdepbl. [ 1aBHbIe KATHOHBI U AHUOHBI IPUPOTHBIX
BOoZl. KHCIIOTHO-OCHOBHOE paBHOBECHE B MPHUPOJHBIX Bojaax. Ll[emodyHOCTh MPUPOIHBIX BO/I.
OCHOBHBIE IPUYUHBI, 3TAIbI U TIOCIEACTBUS 3aKUCIEHUS IPUPOIHBIX BOJOEMOB. OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC TPOIIECCHI B MPUPOAHBIX BogoemMax. CTpaTuduKaIus MPUPOTHBIX BOJTOEMOB.
[Tpoueccrl adTpodukanmu BogoeMoB. [IpudnHbI U OCIEICTBUS.

2.3. JIutocdepa 3emmu. 3emuas kopa. [Tousa. Ctpoenue nouBeHHoro ciosi. CocTaB MouB.
Opranunyeckue BeniecTBa B mouBe. Posib KUBBIX OPraHU3MOB B (HOPMHUPOBAHUH TOYBEHHOTO CIOS.
Tsxenpie MeTasibl B mouBe. Jlerpanamnus noys. BogHas u BeTpoBas 3po3us MOYB.

Pazoen 3. Aumponozennoe 6o3oeiicmeue Ha OKPYIHcaruwylo cpeoy u payuoHaIbHoe
npupooononv3osanue

3.1. Ilpuponmubie pecypcel. [lonsiTue 00 OTXOAaX MPOHM3BOACTBA M TMOTPEOICHHUS.
MainootxoiHble 1 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 [lonsiTHE O MIAaHETAPHBIX TPAHUIIAX. AHTPOTIOTCHHBIE HAPYIIICHHSI OMOT€OXMHYECKHUX
UKIIOB a30Ta U ochopa. OCHOBBI YKOHOpMHPOBaHUs. OCHOBHBIC TPUHITUIIBI 3€JICHOM XUMUMU.

Pazoen 4. Ycmoiniuueoe pazeumue

VYceronunBoe pazButue. Mctopus cTaHOBIEHUS NOHATUA. BKilag OTEUECTBEHHBIX YYEHBIX.
[emu ycroitunBoro pazsutust OOH. MexnyHapoHOe COTPYAHUYECTBO B 00JIACTH YCTOHYHUBOTO
pa3Butusa. lIpoMBIIUIEHHAs JKOIOTHUS U 3€leHas XHUMHS KaK HMHCTPYMEHT oOecreueHus
yCcTOMUMBOTO pa3BuTus. ColMaibHasi OTBETCTBEHHOCTh XUMHUKOB. JKOJOTHYECKAS ITHKA.
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4. O6beM y4eOHON TUCITUTITMHBI

O0BbeM THCHHUTIITHHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q, q,
OO01asi TPY10€eMKOCTh M CHUTIITHHBI 2 12 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexkuun 0,45 16 12
[Tpaktrueckue 3ansatus (113) 0,45 16 12
CamocrosiTejibHasi padoTa 1,1 40 30
KoHTtakTHas camocTosTenbHas paboTa 0,2 0,15
1,1
CamocrosTenbHOE U3YUYEHHUE Pa3esioB JUCIUILUIMHEI 39,8 | 29,85
Bua koHnTpoJs: 3a4yer

AHHOTanuA padoyeil MpOrpaMmbl AHCUUIIMHBI
«IKOHOMMKA U YNIPaBjeHHe POU3BOACTBOM
1. Heap JMCHMNJIMHBI: TOJXYYEHHE CHUCTEMBbl 3HAHUM 00 HSKOHOMHYECKUX
3aKOHOM€pHOCTHX CI)YHKIII/IOHI/IpOBaHI/IFI XUMHUYCCKOT' O HpOI/I3BOI[CTBa B CUCTEMC HaHHOHaﬂbHOﬁ
SKOHOMHKH, 00yu4eHHE SKOHOMHUECKOMY MBIIUICHUIO U UCIIOJIb30BAHUIO 3HAHUHN B TPAKTHYECKON
EITEIbHOCTH.

2. B pe3yabtare u3yYeHHUs] IMCHUILUIMHBI oOydawmmiicas 1Mo mnporpamme
CHEeIHATHTETA T0JKEH:

Obnadamye CIEeAYIOMAMI KOMIIETCHIIUAMHU HHIUKATOPAMU UX JOCTHKCHHS:

YK-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,

Buame:

— OCHOBBI 9KOHOMUKH B PA3IUYHBIX cepax KU3HEIEATeIIbHOCTH,

— HOpPMaTHUBHBIE MTPABOBBIE AKThI, PETJIAMEHTUPYIOIINE ACSITENbHOCTD MPEATIPUATHS;

— METOJIbI pa3paboTKU OTMEePaTHUBHBIX M MPOU3BOICTBEHHBIX TUIAHOB;

— METO/JIbI U CITOCOOBI OTLIATHI TPYAQ;

Ymems:

— COCTaBIISITh 3aBKU Ha 00OPYI0BaHMUE;

— COCTaBJIATH OTYETHI 110 BHIIOJIHCHUIO TEXHUYCCKHUX 3aJaHUM;

— COCTaBJISITh TEXHUYECKYIO IOKYMEHTAIIUIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBHUSAX JIEHCTBYIOIIETO MPOU3BOJICTBA;

— TOTOBUTh HUCXOJHBIE JaHHBIE I BBIOOpa M OOOCHOBAaHHS HAYYHO-TEXHUYECKUX H
OpTaHU3AI[MOHHBIX PElIeHUI Ha OCHOBE YKOHOMUYECKOTO aHaJIN3a;

— pa3pabaThiBaTh ONEPATUBHBIC IUIAHBI PabOT TMEPBUYHBIX  IPOW3BOJICTBEHHBIX
Mopa3/IeICHU;

Brnaoemw.

— METOJlaMH ¥ MHCTPYMEHTaMH TMPOBEIEHUS JKOHOMHUYECKOTO aHajau3a 3arpar u
pe3yIbTaTOB JIEATEIHHOCTH MPOU3BOJICTBEHHBIX MOIpa3/IelICHU;

— WHCTPYMCHTAMH TUTAHUPOBAHHSI W BBITIOJHEHHS MEPOIPHUATHH 10 TPOU3BOACTBY
POYKIMK;

— OCHOBAaMH YKOHOMHYECKUX 3HAHHWH B Pa3IMYHBIX Chepax KU3HEACITCITHHOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Pa3nea 1. Beenenne. OCHOBBI pbIHOYHON IKOHOMHMKH
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1.1 Oxonomuueckue nompedbnocmu, 61aza u pecypcol. JIKOHOMUUECKUE CUCMEMbL U UX
cyugnocmsp. OOILECTBEHHOE MTPOU3BOICTBO U AKOHOMHUYECKUE OTHOIIEHUS. [Ipon3BoACTBEHHBIE
BO3MOYKHOCTH OOIIECTBA U YKOHOMHUYECKUI BbIOOP. KprBasi mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBarollell NpeaenbHON MONE3HOCTUM. TUIIBI M MOJENH SKOHOMHYECKHUX CHCTEM.
DNeMEeHT KOHOMHYECKON cUcTeMbl. TpaaunronHas 3xkoHoMuYeckas cucrema. CoOCTBEHHOCTS:
(dbopMBI 1 TTyTH UX TpeoOpa3zoBaHUS.

1.2 Poinounsiii mexanuszm cnpoca u npeonoxcenus. Cogepuiennas u necogepuieHHas
KouKypenyuu. ToBapHbI (pHIHOYHBINA) THUI OOIIECTBEHHOTO Mpou3BojAcTBa. CyIIHOCTh U
YCIIOBUSI BOSHUKHOBEHHUS phIHKA. BUbI phIHKOB U UX cTpykTypa. OyHKIMHU priHka. ToBap u ero
cBoiictBa. Cripoc U npeuiokKeHne Ha pblHKe. [loHATHE «31acTUYHOCTBY. DIIaCTUYHOCTH CIIpoca U
IOpeUIoKEHUs,, ToueuyHas M pgyrosas. CoBeplleHHass M HECOBEPLIEHHAs KOHKYPEHIIHH.
Mononomnus. Makcumu3zanusi IpuObLTH MOHONOIUCTOM. OIIUTONONHS.

1.3 Ilonamue HaAuUOHANLHOU IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE
nokazamenu. IIOHATHS COBOKYIIHOTO CIIPOCA W COBOKYIIHOTO TPEAJIONKEHHS, (HAKTOPHI,
BIMSIONME HAa WX u3MeHeHus. [lorpeOnenuss u cOepexeHus. DKOHOMHUYECKHH KPYrooOOopoT.
[TpousBoacTBO, 0OMeH U pacnpenenenue. [loTpebienue, coepexeHre, HHBECTUIIMA TOBAPOB U
YCIIYT.

1.4 @unancosasa cucmema u unancosas nonumuxa oougecmea. 1 ocynapCTBEHHBIN
OI0/KET M TOCyIapCTBEHHBIN Aoar. Hamoru u HamoroBas cucrema.

Pa3pen 2. JxoHOMHYeCKHE OCHOBBI YIIPABJICHUS IPOU3BOACTBOM

2.1 Ilpeonpuamue Kaxk cyOveKm pPbIHOYHO20 X03AUCHEA. DKOHOMUYECKHE 3aKOHbI U
OCOOEHHOCTM HUX IposBIEHUS Ha mnpeanpuatuud. Ponp cnenuamucrta XUMHYECKOR
npoMbIIUIeHHOCTU. [Ipeanpusitue B cHCTEME pPBIHOYHOW SKOHOMUKH. llpenmpusartue — kak
CyOBeKT M  OOBEKT MPEANPUHUMATENHCKON  JIEeATENbHOCTH. 3aKoHoAaTelbHas  0asza
NpeIPUHUMATEIBCKON J1eATeNbHOCTH. HOpMaTHBHO-TIPABOBBIE AaKThl, PETJIaMEHTHUPYIOIINE
JeATEeTbHOCTh mpeanpusaTus. OpraHu3alMOHHO-TIPABOBBIE (OPMBI  MPEANPUHUMATEIHCKOM
JESATETLHOCTH U KpUTEPUU UX BbIOOpa. @opmbl cOOCTBEHHOCTH. BHEIIHSASI 1 BHYTpPEHHSS cpelia
MpEeANPUITHS.

2.2 Mamepuanvno-mexnuueckaa 60aza npouzeoocmea. CplppeBasi W TOIUIMBHO-
JHepreTuueckas 0a3za XMMHMUYECKHX TNpou3BoAcTB. [IpousBojacTBeHHas mporpamMma U
MIPOU3BOJICTBEHHAs] MOIIIHOCTD MpeAnpuatus. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKIIHH.
OKoHOMHYeckoe OOOCHOBaHME BbIOOpa ChIpbsl W TomiuBa. PecypcocOepexeHue.
AJbTepHATUBHBIE UCTOUYHUK CBIPbs U SHEPruu. Opranu3anus CKIaJICKOro X03sicTBa.

2.3 Mamepuansno-mexuuyeckue pecypcul npeonpuamus. OcHoBHbIE
MIPOU3BOJICTBEHHBIE (DOHIBI XUMUYECKUX TIPEATNPUATHNA: TTOHATHE, KJIacCU(DUKAIMA U CTPYKTYpa.
[lonsiTHe W CTPYKTypa OCHOBHBIX cpeACTB. OlLleHKa OCHOBHBIX CpEACTB. METONbl OLIEHKU
OCHOBHBIX (oH0B. [loKazaTenu UCmoNb30BaHNsS OCHOBHBIX TPOU3BOJCTBEHHBIX (OHIOB. MI3HOC
U aMopTu3auusi OCHOBHBIX (oHIO0B. OreHka 3¢G(EeKTUBHOCTH HCHOIb30BaHUS OCHOBHBIX
MIPOU3BOJCTBEHHBIX (HOHMOB. Bocmpons3BoncTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpelcTBa
MPEINPUATH: TIOHSITHE, COCTaB U CTPYKTypa. McTounuku GpopMupoBaHusi OOOPOTHBIX CPEJICTB.
O6opaurBaeMOCTh 0OOPOTHBIX CpeCTB. MaTepuanbHbIe 3aMackl Ha Mpeanpuiatun. OnpeaeneHue
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

2.4 Tpyooewvie pecypcvr npeonpuamusa. llepcoHan TpeanpusiTHs U €ro CTPyKTypa.
OcCHOBBI OpraHu3anuu Tpyaa Ha npeanpusTui. IHHEeKTHBHOCTh MCIONB30BAHUS MEepCoHANa U
pabouero BpemeHu. [Ipon3BOAUTENHHOCTh TpyAa M omiuata Tpyaa. Opranuzarus 3apaboTHOMN
wiatel Ha npeanpustid. CocTaB U CTPYKTYypa MPOMBIIUIEHHO-TIPOM3BOACTBEHHOTO MEPCOHAA.
[Tpon3BoUTENHHOCTD TPy/Aa: TIOHITHE, TIOKA3aTeW U METObI u3MepeHus. UHauBuayanpHas u
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oOliecTBeHHass ~ MPOU3BOJIUTENBHOCTh  TpyHda. PesepBsl M (pakTOophl  MOBBIICHUS
IIPOU3BOIUTENBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIAThl TPYAA HA IPEIIPUSITHH.

Pa3neu 3. TexHNKO-IKOHOMHYECKHI aHAJIN3 HHKEHEPHBIX pPelleHn i

3.1 /Ioxo0bl u pacxoovl Ha nPou3800CME0, U Pealu3ayuio nPOOYKYUu nPpeonpusmus.
W3nepxku  TPOW3BOACTBA TMPOAYKIMU (C€OECTOMMOCTH), TPHUOBLUIb, PEHTA0CIBHOCTH U
neHooOpazoBanue. IloHATue 3arparbl Ha MPOU3BOACTBO M  peaM3allvi0  IPOAYKLIHU
(cebecTouMocTb). Bunbl 1 3Hauenue knaccudukanyu 3atpar. CTpykTypa 3aTpat Ha IPOU3BOJICTBO
U peanuzanuio npoaykuuu. OcOOEHHOCTH pacuera 3aTpaT Ha MPOU3BOJACTBO M PealU3alUIo
IPOAYKIMH B KOMIUIEKCHBIX IPOM3BOCTBaX. OCHOBHBIE ITyTH CHUKEHUS 3aTpaT Ha IPOU3BOJICTBO
npoaykuuu. Jloxoasl npeanpustus. [lonsrue npuObUIM W A0XOAA MPEINPUATHS, METOIBI UX
pacuera. PeHraGenbHOCTh, €€ BUABI M MeTOIbl pacueta. I[lyTw mMOBBILIEHUS NOPUOBLIM U
peHTa0eIbHOCTH Ha MPEATNPUATHUSX.

3.2 Ilenoobpa3zoeanue u uenoean nonumuka. lleHa Ha NPOLYKIUIO U TNPUHLUIIBI
neHooOpa3zoBanus. Buasl neH. CTpykTypa 1eHbl, cucTeMa 1ieH. B3auMocBs3u 1IeH U U3/IepiKEK.
IlenoBas monutuka. Pa3paboTka 11eHOBOM CTpaTeruH.

3.3 Dunancoso-kpeoummsle OMHOWEeHUA npeonpusamuil u cucmema
Hanozooonoxycenua. llonarue, coctaB U CTpyKTypa ¢uHaHCOB mnpeanpuatusa. CyIIHOCTb,
¢byHKIMM U 3a7a4n puHaHCOB npeanpuaTus. CoOCTBEHHbIE U 3a€MHbIE (PMHAHCOBBIE PECYPCHI.
bananc noxonos u pacxonoB. Haiorosas nonurtuka. [punuuns! Hanoroo6noxenus. Hanoru u
IJIaTEXKHU, YCTAHOBJICHHBIE 3aKOHOAATEIHCTBOM: BHJBI, CTaBKH, OOBEKTHl HAIOrOOOJIOKEHUS U
CPOKH YILIAThl HAJIOTa B OFOJIKET.

4. O6beM yueOHOM TUCIUILIINHBI

Bun yuebnoit paboTsl 3E Axap. u. Actp. u.
OO0mmas Tpya10eMKOCTh JUCITUTIMHBI 4 144 108
KontakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 0,9 32 24
Jleknuu 0,45 16 12
[TpakTrnueckue 3ansatus (113) 0,45 16 12
CamocTrosiTesibHasi padoTa 2,1 76 57
KoHTakTHas caMocTosATeNIbHAs paboTa 21 - -
CamocTosITeTbHOE H3YUCHHE Pa3/IeNIOB UCITUTLIMHBI ' 76 57
JK3aMeH 1 36 27
KonTtakTHasi paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
IToaroToBKa K K3aMeHY. 35,6 26,7
Bujx koHTpOJIS: JK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI
«be30macHOCTh KU3HEACATEILHOCTH

1. Heas aucuunimHbl — GopMUpoBaHHEe MPOodecCHOHANBbHON KYIbTYphl 0€30MacHOCTH,
OJ KOTOPOH MOHMMAaeTcs TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH MCIIONB30BaTh B
npo¢eCCHOHATIBHON EeSTeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAaHUM, YMEHUI 1 HaBBIKOB
s obecnieueHus: Oe3omacHOCTH B cdepe MpodecCHOHATBHON eATEeTbHOCTH, XapakTepa
MBIIIEHHS ¥ IIEHHOCTHBIX OPUEHTAINH, TPH KOTOPBIX BOMPOCHI 6€30IaCHOCTH pacCMaTpUBAIOTCS
B KaUeCTBE NMPUOPUTETA.

2. B pesyabrare wu3y4eHHsl AMCHMIUIMHBI O0y4YalOIIWICA MO Mporpamme
CIelNATUTETA JOJIKEeH:

Obaaoams cleayomUMy KOMIETECHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

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

3name:
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- OCHOBHBIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

- XapaKTep BO3JEHCTBUS BPEIHBIX ¥ ONIACHBIX (DAKTOPOB Ha YEIOBEKA U IPUPOIHYIO CPELY,
METO/BI 3aIUTHl OT HUX MPUMEHUTENIBHO K cepe cBoel MpodecCHOHATBHOMN NesITeTbHOCTH

Ymemu:

- UACHTU(UIIMPOBATH OCHOBHBIE OITACHOCTHU CPEbl OOMTAHUS YEIOBEKa,;

- OIICHMBAaTh PUCK HX peaIM3alldd, BBIOUPATh METOABI 3aIIUTHI OT ONACHOCTEH
IPUMEHHUTENBHO K cepe cBoeil mpodeccnoHanbHON AEATENBHOCTH U CHOCOOBI oOecneueHus
KOM(OPTHBIX YCIOBUH KU3HEACATEIHHOCTU

Bnaoemw:

- 3aKOHOJIaTeJIbHBIMU M IPaBOBBIMM AaKTaMH B 00jacTé O€30IaCHOCTH U  OXPAHBI
OKpY’Kalolen cpenbl, TpeOOBaHUSIMU K O€30MacHOCTH TEXHUYECKHUX DPETJIaMEeHTOB B cdepe
npodecCuOHAIBHOM 1S TeIbHOCTH;

- crioco0amMy U TEXHOJIOTHSIMH 3aLUThI B YPE3BbIUAHHBIX CUTYAIHIX;

- MOHATUHHO-TEPMUHOJIOTUYECKUM alIapaToM B 00JacTu 6€30MacHOCTH;

- HaBbIKAMHU PALMOHAIN3ALUU NPO(ECCHOHAIBHON AEATENbHOCTH C LENbI0 00eCIeUeHUs

0€30MaCHOCTH U 3aIIUTHI OKPYKAIOIIEH Cpe/ibl.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

1. BBenenue B Oe3omacHocTb. OCHOBHBIE MOHATUS U ompeneieHus. besomacHocts u
YCTOMUYMBOE pa3BUTHE.

2. Yenosek u Texaocdepa. CTpykTypa TeXHOC(HEPHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpemeHHOe cocTosIHHE TeXHOCc(hephl U TeXHOCEepHOIl 0e30MacHOCTH.

3. UnenTudukanus 1 BO3JCHCTBIEC HA YSIIOBEKA BPEIHBIX M OMACHBIX (DAKTOPOB CPEIIbI
oOuTaHusl.

Krnaccudukanus HETaTUBHBIX (AKTOPOB Cpelbl OOWUTAHUS 4YeIOBEKAa. XHMHUYCCKUC
HeratuBHbIE (akTophl (BpenHbIE BellecTBa). MeXxaHWYecKHe M aKyCTHYEeCKHe KoJeOaHus,
BUOpalUss W TIyM. ODJIEKTPOMATHUTHBIC W3IY4YCHHS H TOJA. VOHM3MpYIONIHE W3ITydeHUE.
Onekrpuueckuii Tok. OmacHble Mexanuueckue Gaxtopsl. [Iporecchl TopeHus U M0XapoB3PHIBO-
OIIaCHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE ANEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOTIOTEHHOTO M TEXHOT€HHOTO MPOUCXOXKICHUSI.

OcCHOBHBIE TPUHITUIIBI 3aLTUTHL. 3allUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETATHBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYecKHX Bo3AeiicTBUM M ¢usnueckux mnoiueil. OGecrnieueHue
0e30MacHOCTH  CUCTeM, paboTarommxX TOJ JaBleHHeM. be30macHOCTh  IKCITyaTaluu
TpyOOIIPOBOJOB B XMMHMYECKOM MPOMBIIITIEHHOCTH. be3omnacHas skcruryaTanusi KOMIPECCOPOB.
AHanu3 1 OLlEHUBaHUE TEXHOTC€HHBIX U MPUPOJHBIX PUCKOB.

5. Ob6ecnieueHre KOM(POPTHBIX YCIOBUM ISl )KU3HU U JIEATEIBHOCTH uesoBeka. [lonsTue
KOM(DOPTHBIX MU ONTHUMAJIBHBIX YCIOBUI. MUKpOKIUMAT nomerieHuii. OCBelIeHne U CBETOBas
cpelia B IOMEIICHHH.

6. [Icuxodusnonornueckre u YProHOMUIECKIE OCHOBBI O€30MACHOCTH.

[Icuxuueckue mporecchl, CBOMCTBA U COCTOSIHUS, BIUAIONINE Ha O0e30macHOCTh. Buabl u
YCIIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AIlIUTHI B YCIOBUSX UX pPEATU3ALIHH.

Oo6mue ceenenus o UC. [Toxkap v B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 0OBEKTaX.

Pagunanyonnsie aBapuu. [lpubopsl  paguanMOHHON, XUMHYECKOHW pa3BeAKUd U
JIO3UMETPUYECKOT0 KOHTPOJIsl. Upe3BbluailHble CUTYallMd BOGHHOTO BPEMEHH. 3allluTa HaceIeHUs
B UPE3BBIYAWHBIX CHUTYyalHsIX. YCTOWYHUBOCTh (PYHKITMOHUPOBAHHS OOBEKTOB SKOHOMHUKH B
Ype3BbIYANHBIX CUTYaLIUSIX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEIEATSITLHOCTH.

3akoHOJATEeNbHBIE W HOPMATHBHBIC IPABOBBIE OCHOBBI YIPABIEHUS O0€30MaCHOCTHIO
KHU3HEACSITEIbHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBieHHs Oe3zonmacHOCThi0. (CTpaxoBaHuE
puckoB. ['ocynapcTBeHHOE yIpaBiieHHe 6€30MaCHOCTBIO.

4. O0beM y4eOHOM TUCIUTLINHBI
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Bun yueOHOM paboThI 3E Akana. 4. | Acrtp. 4.

OO0mmas TpyA0€MKOCTh JUCIUATLIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHITHS: 1,3 48 36
Jlexun 0,89 32 24
JlaGopaTopust 0,44 16 12
CamocTrosiTeJbHast padoTa 1,67 60 45
KoHTakTHasi caMoCTOsATE/IbHAs paboTa 0,4 0,3
[ToaroToBka K J1abOpaTOpHBIM padoTaM 1,67 20 15
CaMOCTOSITeIbHOE H3YUCHUE Pa3/Ie]IOB TUCITUIIINHE 39,6 29,7
Bua konTpoJs: 3ader Cc oueHKOI

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«MaTteMaTHKa»
1. Heap AucHUIIMHBI - (OPMHUpPOBAHUE Y CTYJICHTOB CHUCTEMbl OCHOBHBIX ITOHSATHH,

HCIOJIB3YCMbIX JIA IOCTPOCHUSA BaOXHEHIINX MaTeMaTHYCCKHUX MOI[CJ'IGIZ n MaTCMaTHYCCKHX
MCTOHOB JJId OIMMCAHUA PA3JIMYHBIX XUMUKO-TCXHOJIOT'MYCCKHUX ITPOUCCCOB.

2. B pe3yabTare H3y4YeHHs TUCHMIIMHBI 00y4AIOIMIiCS JO/IKeH:

Ob6nadams cneayrOIUMU KOMIIETEHIIUSAMYI U MHAUKATOPAMH UX JOCTHXKEHUS:

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

3uamo:

OCHOBBI (D (HEepPeHINATEHOTO W HMHTETPAILHOTO HCUUCIEHUS, Iu(QepeHInaIbHbIX
ypaBHEHUI

MaTeMaTHYeCKUue TEOPUHM M METO[Ibl, JIeKalllieé B OCHOBE IMOCTPOEHHsI MaTeMaTHYECKUX
MOJICIICH;

OCHOBBI IPUMEHEHUSI MAaTEMaTUYECKUX MOJIeNIell U METO/I0B.

Ymemn:

BBIOMPATh MaTeMaTUYeCKHe METO/Ibl, IPUTOIHBIE IS pEIIeHUs] KOHKPETHOM 3a/1auu;

HCIIOJIB30BATh MATEMATUYCCKHUEC NOHATUSA, METOJAbI U MOJCIIN Ui OIIMCAHUA PA3JIMYHBIX
mMponecCoB;

BBIABJIITE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, JICKANIUC B OCHOBC KOHKPCTHBIX ITPOUCCCOB;

UCIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKUAaHHBIX;

OPUMEHATh MaTeMAaTHYECKHE 3HAaHHSI HAa MEXIUCIUIIINHAPHOMYPOBHE.

Bnaoemy:

OCHOBaMM (hyHJIaMEHTaJIbHBIX MAaTEeMaTHYECKUX TEOpUH M HaBbIKAMM HCIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

METO/IaMH CTaTUCTUYECKON 00paboTKu HH(OpMAIIH.

3. KpaTrkoe coaepskanue Q1 CHUNIITHHBI

1 CEMECTP

BBeaenue
[Ipeamer u meronbpl MareMatuku. OmnucaHWe OCHOBHBIX pa3ienoB Kypca. lIpaBuna u

TpeOOBaHUS MPU U3YUEHUH Kypca.

Paspnen 1. diemeHTHI anredpbl
YucnoBble MHOXKECTBA, KOMIUIEKCHBbIE yncna. Onpenenurenu II u I mopsakos. Bektopsr:

OCHOBHBIE TIOHATHUS, CKAJIPHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEIEHUS BEKTOPOB.
AHanuTHueckas reoMeTpus: psMasl Ha INIOCKOCTH, KpuBble 11 mopsiika. Matpuisl: nelicTBus Hal
MaTpullaMH, MPUBEJEHUE K CTylneH4yatoMy BuIy W Buay [aycca. Panr marpuusl. ObpaTHas
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Matpunia. Teopema Kponekepa-Kanemnu. Pemenue cucreM JnUHEHHBIX —alreOpandecKux
ypaBHeHHiH. CoOOCTBEHHBIE YHcia U BeKTOpbl. KBagpaTuunsie popMal.

Paznen 2. ®ynkuus ogHoi nepemenHoii. [lpenen pynkuun. HenpepbIlBHOCTH PyHKIIMM

Oynaknusg. Crocobsl 3amanus ¢yHkiuu. l[lpenen ¢yakmuum B Touke. OTHOCTOPOHHHE
npenensl. [Ipeaenst Ha OeckoHedHOCTH. beckoHeyHO Manbie U OeCKOHEUHO OoJbire QyHKIUY,
WX CBOMCTBA 1 B3anMHasi cBsi3b. CBoOMCTBa npesenoB. [lepBbiii 1 BTOpO# 3amedaTesbHbIe TPEAEIb.
HenpepsiBHOCTh (hyHKIIMM B TOuKe W Ha mpoMexyTke. CBoiicTBa (QpyHKIMI, HENPEPHIBHBIX Ha
otpeskax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(DUKALINS.

Paznea 3. IuddepennuanbHoe ucuncienne GyHKIUN OHOM NMepeMeHHOM

[Tpon3BonHas (QyHKIMM, €€ TeoOMeTpUYECKHid M MexaHudeckuid cmbica. [IpaBuina
muddepennmpoBanus. Tabmuua OCHOBHBIX mpou3BoAHbBIX. Juddepenuman ¢yaxnum, ero
OPUMEHEHHUS K MNpHOIMKEHHBIM  BbIYHMCIEHUSM. HBapuaHTHOCTH  (GOpPMBI  [EPBOTO
muddepennmana. IlpowsBognas cnoxHoit ¢yHkiuu. HuddepenuupyemMocts (QyHKIUU:
OTIpeieNieHue, TEOPEMBI O CBs3H AU (HEepeHIMPYEMOCTH C HETIPEPHIBHOCTHIO H C CYIIECTBOBAHUEM
npou3BoHOM. OCHOBHEIE TeopeMbl Tuddepermansaoro ncuncienus: Poms, Jlarpanxka, Komm.
[IpaBuiio Jlomurans (packpbiTue HeompeneneHHocTel). [Ipon3BogHbIe BBICHINX MOPSAIKOB.
JlokanbHblii 3kcTpeMyMm ¢yHKIMH. HeoOXoauMble W JOCTATOYHBIE YCIOBUS SKCTPEMYMA.
[TpaBuiio uccnenoBaHusi PyHKIMM HA MOHOTOHHOCTh M AKCTpeMyM. [IpH3HaKu BBITYKIOCTH U
Boruyroctd ¢yHkuuu. Toukm meperm6a. HeoOxommmoe W JOCTaTOYHOE YCIOBHSA Ieperuoa.
AcuMITOTH PYHKINHU, UX BUIBI U CLIOCOOBI HaxoxaeHus. OO011as cxema uccieoBanus GyHKIH,
MOCTPOCHUE UX TPAPUKOB.

Pa3nen 4. UnterpanbHoe ucuucjieHne (pyHKIMU OHOM NepeMeHHOi

[TepBooOpasnas pynkuus. HeompeaeneHHbI HHTETpaT U €ro CBOMCTBA. Ta0ymiia OCHOBHBIX
MHTETpaJIoB. MeTOABbl MHTETPUPOBAHUS: HENIOCPEACTBEHHOE UHTETPUPOBAHNUE, HHTEIPUPOBAHNE
IOJICTAHOBKOM, HMHTEIpUpOBAaHHE M0 dYacTAM. VIHTerpupoBaHHE paLMOHANBHBIX JApPOOEH.
WuTerpupoBaHne  HEKOTOPBIX  UPPALMOHAIBHBIX UM  TPUTOHOMETPUYECKHX  (DYHKLHMH.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuil cMpicil. CBOWCTBA ONPEEIEHHOIO MHTETpaa.
®opmyna Hetorona-Jleltouuna. Teopema o0 cpeaHeM 3HAYCHMH. 3aMeHa MEPEMEHHON u
UHTEIPUPOBAHUE II0 YacTAM B ONpeIelIeHHOM uHTerpaie. I[IpunoikeHHs OnpenereHHoro
MHTETpasla K BBIYMCIEHUIO IIomaaei miockux ¢uryp. [loHsTre HECOOCTBEHHBIX MHTETPaJIOB:
ONpEeIETeHUs, CBOMCTBA, METO/IbI BEIYUCIICHHUS.

2 CEMECTP

Paznea 5. {udpepennnaibHoe HeuncieHne (PYHKIMM HECKOJILKUX MepeMeHHbIX. JJIeMeHThI
TEOPHH MOJIA

OyHKIMM JIBYX M Oojee NEpeMEHHBIX: ONpejeieHue, 00JacTh OIpeleNeHus, 00JacTh
M3MEHEHHUs, TeOMeTpHUYecKass WHTeprpeTanus, JuHUU ypoBHs. llpenen QyHKkuMuM B TOUKe.
YactHble Mpou3BOAHbIE (HAa mpuMepe (QYHKIMHU JBYX mnepeMeHHbIX). [duddepenunpyemoctsb
(GYHKIMU HECKOJIbKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenumupyemoctu. ITomHas
npousBosHas. [IpousBonnas cioxuod (ynkiuu. Ilonseii muddepenunan. MHBapHaHTHOCTH
noigHoro  jguddepeHnuana.  AHaTUTHYECKUM  NpU3HAaK  MojdHoro  auddepeHnuana.
HuddepenurpoBanre (QyHKIMM OJHOM M JBYX IEPEMEHHBIX, 3a/JlaHHOM HesIBHO. YacTHbIe
IIPOU3BOIHBIE U TIOJHBIE MU depeHIrabl BEICIINX TOPAAKOB. Teopema 0 paBeHCTBE CMEIIaHHBIX
OPOM3BOJIHBIX (U1 (YHKIMH ABYX INepeMeHHbIX). JIoKalbHbIe SKCTpeMyMbl (YHKIUHU JBYX
NEPEMEHHBIX: HEOOXO0JMMOE U JOCTATOYHOE YCIOBHUS SKCTPEMyMa. Y CIIOBHBIN SKCTPEMYM (METO[
MHOxuTenen Jlarpamxka). Hanbomnpiiee n HanMeHbIniee 3HaYeHUE () YHKIINH B 3aMKHYTOM 00J1aCTH.
OcHoBHble moOHATUS Teopuu nonsd. CkangpHoe 1mone. [loBepxHOCTM W JMHUM  YPOBHS.
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[IpousBogHas no HampaBiaeHUO. ['pagueHT CKAJISIPHOTO MOJIs U €ro cBoicTBa. BekTopHoe moie.
Juseprennus nons. Porop nomns. CBA3b MEXKIy I'PaJUEHTOM U IIPOU3BOJHOM 110 HAIIPABJIEHUIO.
Pa3nes 6. KpaTHble mHTerpaJbl
JIBOMHOM WHTErpayl: OINpeleIeHHe, T€OMETPUUYECKUM CMBICH, CBOHCTBAa. Bbruucienue
JBOMHOTO MHTErpaja B JI€KapTOBOM M NOJIAPHON cucremax koopauHaT WHrerpan Ilyaccona.
TpoKHON MHTErpall: ONpeAcIIEHHE, T€OMETPUYECKUI CMBICI, CBOWCTBA. BhIuKCIIEHHE TPOMHOTO
uHTerpana. [Ipuioxenus qBOMHOTO U TPOMHOTO UHTETPAJIOB.

Pazjnen 7. KpuBoJsiuHeiiHbIe M IOBEPXHOCTHbIE HHTETPAJIbI

KpuBonuHelHbIi HHTErpaJl IO KOOPAWHATAM: OTIpeJIeIeHUE, CBOMCTBA, Beruncienue. Pabora
B cunoBoMm mnojne. ®opmyna I'puna. KpuBoiuHEiHblE HMHTErpajibl, HE 3aBUCALLUE OT IIyTH
uHTerpupoBanus. [lotenunansHas QyHKUUSA, MOTeHIHAIbHOE moje. [ToHsTHe MOBEPXHOCTHOTO
unrerpana. [lotok Bektopa uepe3 moBepxHocTb. Teopema ['aycca-Octporpanackoro. @opmyna
Crokca.

3 CEMECTP

Pa3nen 8. luddepennuanbubie ypaBHEeHHs NEPBOro NMOPsiAKa

JuddepenunanbHple  ypaBHEHMs: MOPSAAOK, peIIeHUE, TeopeMa CYLIECTBOBaHUA U
€IMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHeHHs ¢ pa3feisIOIIMMUCSA IEPEMEHHBIMU.
Onnoponneie muddepeHranbabple ypaBHeHus. JIuHeiHbsle audQepeHnnanbable ypaBHEHUS
NIEPBOTO MOPSKA. Y PaBHEHUS B MOJHBIX U depeHuanax. HTerpupyromuii MHOKUTEb.

Pasznen 9. lu¢pepenuunaibHbie ypaBHEHHS BTOPOr0 U N-I'0 NOPSIAKA

JuddeperunanbHple ypaBHEHUS] BTOPOrO MOPSAJKA, JOMYCKAIOIIME MOHMKEHHE IMOPSAIKA.
Jluneitapie quddepeHnnaIbHbIe YpaBHEHHS BTOporo nopsiaka. CpoiicTBa pemeHui. JInHelHas
He3aBUCHMOCTh QyHKIui. Onpenenurens Bporckoro. CTpykTypa o0ImIero pemeHus JMHEHHOTO
TuddepeHMaIbHble  ypaBHEHUS BTOpPOro mnopsaka. PDyHAaaMeHTalbHas CUCTEMa pelleHU.
Jlunelinple oaHOpOAHBIE AUDdepeHInanbHble ypaBHEHUs BTOPOTO MOPAIKAa C MOCTOSHHBIMU
kod(uimentTaMu: mocTpoeHue oomiero pemeHus. Meroa Ditniepa. JInHelHbIE HEOTHOPOAHBIC
muddepeHIManbHble YpaBHEHHsI BTOPOTO MOPsiIKa C MOCTOSHHBIMU Kodpdunuentamu. O61iee u
Y4aCcTHOE peleHHs] HEOJAHOPOIHBIX ypaBHeHUH. JInuneitnble nuddepennnanbtbple ypaBHEeHHs N-TO
HOpsi/IKa: CBOMCTBA peIIeHUH, TEOpeMbl O CTPYKType OOLIero peueHus, METOJA BapHaluu
NOCTOSIHHBIX. JIuHelHble ud@depeHIranbHble YpaBHEHUS N-TO TOpSAAKAa C IOCTOSHHBIMU
KO3 puLmeHTaMu. AJTOPUTM ITOCTPOECHHUSI OOILETO PELICHHUS.

Paznen 10. Cuctremsl 1udepeHIHATBHBIX YPABHECHH I

Cuctembl quddepeHIManbHbIX YpaBHEHUI MEpBOro Mopsjaka: oOlMe MOHATHS, Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH 0011ero pemeHns. Cuctemsl JIMHEHHBIX U depeHInanIbHbIX
YpaBHEHUH MEPBOTO MOpsJIKa: MHTETPUPOBAHUE METOJOM HCKItoueHHs. CHUcTeMbl JTMHEWHBIX
TuddepeHIMaIbHbIX YpaBHEHUH NIEpBOro MOPs/IKa: CBOMCTBA PEICHHUH, TEOPEMBI O CTPYKType
o0IIero pemeHusi, METOJA BapuallM TNOCTOSHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOAHBIX U
HEOTHOPOAHBIX AU (depeHITnaTbHBIX YPaBHEHUN C MTOCTOSTHHBIMU KOd(hpuiimenTamMu. DIeMEeHTHI
TEOpUHU YCTOMUMBOCTH. METO bl YUCIIEHHOTO perieHus TuddepeHInalIbHbIX YpaBHEHUH.

Paszpnen 11. YncioBbie 1 GyHKIMOHATBbHBIE PSAAbI

YucaoBble pAbl: OCHOBHBIE TOHATHUS, CBOMCTBA CXOISIIMXCS PSI0B, HEOOXOAUMBINA PU3HAK
cxonuMmoctu. I'apMonmyeckuii psn. Paner  Jupuxue. IlpusHaku cpaBHEHHsS pAIOB €
MOJIOKUTENbHBIMU uieHaMu. [lpusHak JlanamOepa. MHTerpanbHbIil U paguKaabHbIA HMpPU3HAKU
Kommu. 3nakodepenyrommecs: psiapl: npu3Hak JleiiOHuIa. 3HaKONIEpEMEHHBIE PSJIbI: TOHSATHS
a0COJIIOTHON M YCIIOBHOM CXOJIMMOCTH, IPU3HAK a0COTIOTHON CXOAMMOCTH, CBOMCTBA a0COIIOTHO
Y YCJIOBHO CXOASIIUXCSPSAIOB.
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OYHKIMOHATIbHBIE DPSIIbI: OCHOBHBIE MOHATHUS, 00JacTh cXOauMOCTU. CTEleHHBbIE PSIbL:
panuyc, MHTEpBaj, ob6nactb cxoaumoctd. CBoiicTBa cremeHHBbIX psAAoB. Psapr Teitnopa u
MakopeHa: CBOWCTBA, YCIOBHE CXOIMMOCTH PsAia K UCXOIHON (PYHKIIH, OCHOBHBIC PA3TI0KEHHS.
Pasnoxxenue Qpynkuuu B psig MakiopeHa ¢ HOMOIIbIO OCHOBHBIX Pa3iiokeHUi. [ 1aBHOe 3HauUeHue
byakuun. OxBuBaieHTHbIe (yHKIuU. [Ipumenenue psmoB Teinopa um MakiopeHa s
BBIUMCJIEHUS IPEEIIOB.

4 CEMECTP

Pa3nes 12. Teopusi BeposiTHOCTel. Ciry4yaiiHble BeJIMYUHBI M MX 3aKOHBI pacnpe/e/eHust

[Ipeamer Tteopum BeposiTHocTer. CiydaitHbie coObITHSA. [IpOTHBOMOIOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHas yactoTa. Kiaccuyeckoe U reoMeTpudeckoe
OINpE/ICNICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BEpOSITHOCTEH. MeTolbl BBIYMCICHUS
BeposATHOcTe. [IpocTpaHcTBO  3nemeHTapHbIX  coOblTHi. Kiaccuueckoe —ompezaeneHue
BEPOATHOCTH. Alredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHH, TPOTUBOMOIOKHBIX
COOBITHI, CyMMa BEPOATHOCTEH HECOBMECTHBIX COOBITHIA, OOpa3yIOIIUX TMOJHYIO TPYIILY.
AKCHOMaTHYECKOE OomnpelieleHne BeposTHOCTU. CTaTUCTUYECKOE OIPENEICHUE BEPOSTHOCTH.
VYcnoBHas BEPOSTHOCTb. T€OpeMBbI O BEPOSITHOCTH NMPOU3BEICHUS 3aBUCUMBIX U HE3aBUCUMBIX
coObiTuii. [Tonnas BepositHOCTh. [loBTOpHBIE McHbITanus. @opmyna bepuymnu. JlokanbHas u
MHTEerpanbHas Teopemsl Myaspa-Jlaruaca. @opmynallyaccona.

[TonsiTue ciydaiiHo# BenunHbl. J{MCKpeTHbIE U HENPEPbIBHBIE CIIy4aiiHbIE BEIMUNHBI. 3aKOH
pacmipeneneHusi ciydaiiHOW BenwuuHBL. DYHKIUMS pachpeneiieHHs, €€ CBOWCTBa, Tpaduk.
[In0THOCTH pacmpenesieHus HENPEPhIBHOW cly4yailHOW BENUWYHMHBI (TJIOTHOCTH BEPOSTHOCTH).
®dopmyna AJig BEpOATHOCTH M1OIIaJaHUsl HEPEPHIBHOM CIIy4ailHOM BEIMUYHMHBI B JAHHBIA HHTEPBAJL,
BBIPA)KEHHBIN Yepe3 IUIOTHOCTh BEPOSITHOCTH, TEOMETPHUECKUI cMBICI (popmyiibl. BuHOMEIamBHOE
pactpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpefeseHue, HOPMalIbHOE
pacrpeneneHue, SKCIIOHEHIIMAIIBHOE PACIIPEAEIICHHE.

Pa3nes 13. MaTemaTu4eckasi CTaTHCTHKA

[Tpenmer maremarnyeckoil craTUCTHKU. OCHOBHBIE 33J]a4d MaTE€MaTHUYECKOM CTATHCTUKU.
Bri6opounsiit meton. Cratuctudeckoe onucanue. Beibopku. ['muctorpamMmma v MoJUroH 4acToT.
Craructudeckas (amnupudeckas) GyHKIUs pacnpenenaeHus. BeIOopoyHbIe XapaKTEpUCTUKU U UX
pactipenenenus. CocrostenbHble, 3((EeKTUBHbIE CMEIIEHHbIE M HECMEIIEHHbIE OLIEHKU
napameTpoB. CTaTUCTUUECKOE Cpe/lHee, CTATUCTHYECKAs JUCTIEPCUsl U CTATUCTUYECKOE CpEeHEe
KBaJPAaTUYHOE KAaK TOYEYHBIE OLIEHKM HEU3BECTHBIX: MAaTEMaTU4YECKOTO OKHMJIAHMs, TUCIIEPCUH,
CpEIHEro KBaJpaTUYHOIO OTKJIOHEHUS. JlOBEPUTEIbHBIE UHTEPBAJIBI U UHTEPBAJIBHbBIE OLICHKHU.
JloBepuTenbHbIE OLIEHKH HEU3BECTHOW BEPOSITHOCTH MO OONbLIMM BbIOOpKaM. [loBepurenbHas
OIICHKa MAaTe€MaTH4YECKOr0 OXHUAAHUSA IPU HEU3BECTHOM Aucnepcuu. [loBepuTenbHas OLEHKa
CpeIHEero KBaJgpaTUYHOro OTKJIOHeHUs. TouHble BbIOOpouHBIe pacnpeaeneHus: CreroneHta (-
pacnpenenenue), ®umepa-Crenekopa (F-pacnpenenenue), Ilupcona (y?-pacupeneseHue).
IIpoBepka CTaTHUCTHYECKUX THUIOTE3. MaremMaTH4eCcKue METOAbl IIPOBEPKU CTATUCTUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUH KOPPEISALIMH.
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4. O0beM yueOHOU AUCITUILIMHBI

Cemectp
Buj yueoHoli padoThI Bcero 1 2 3
3E AKajg.4. 3E AKaja.u. 3E AKaja.u. 3E AKaja.u. 3E AKaja.u.
O01mas TpyA0eMKOCTh M CHUILIMHBI 19 684 5 180 4 144 5 180 5 180
KonTakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 8,0 288 2,66 96 1,78 64 1,78 64 1,78 64
Jlexmn 4,0 144 1,33 48 0,89 32 0,89 32 0,89 32
[Mpaxtrueckue 3ansatus (I13) 4.0 144 1,33 48 0,89 32 0,88 32 0,89 32
CamocTosiTeJIbHAsI padoTa 8,0 288 2,34 84 1,22 44 2,22 80 2,22 80
KonTakTHas caMocTosTeabHas padora 0,4 0,4 - - -
CaMOCTOSITEIIBHOE U3YyUEHNE PA3IEIIOB 8,0 2,34 1,22 2,22 2,22
R yHeHtme p 287,6 83,6 44 80 80
Bua koHTpoIsi — DK3aMeH 3 108 - - 1 36 1 36 1 36
KonrakTHas paboTa — MPOMEKYTOYHASI ATTECTAIUS 12 ) 04 04 04
3 ’ - 1 ' 1 ' 1 '
[ToaroroBka Kk SK3aMeHY. 106,8 - 35,6 35,6 35,6
Bua uTOroBOro KOHTpPOJIs: 3aueT ¢ OEeHKOM JK3amMeH JK3aMeH JK3amMeH
Cemectp
Bua yueOHoii padoTsl Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTtp.u. 3E AcTp. u.
O0masi TpyA0eMKOCTh IH CITHILJINHBI 19 513 5 135 4 108 5 135 5 135
KonTakTHasi padoTa — ayAUTOPHBIC 3AHATHS: 8,0 216 2,66 72 1,78 48 1,78 48 1,78 48
Jlexuuu 4,0 108 1,33 36 0,89 24 0,89 24 0,89 24
[Tpaktrueckue 3ausatus (113) 4.0 108 1,33 36 0,89 24 0,88 24 0,89 24
CamocTosiTeJbHast padoTa 8,0 216 2,34 63 1,22 33 2,22 60 2,22 60
KoHTakTHas caMOCTOsTeIbHAsS padoTa 0,3 0.3 - - -
CaMOCTOSITENIbHOE M3yUEHNE Pa3/IEIOB 8,0 2,34 1,22 2,22 2,22
e, YHUCHHE P 215,7 62,7 33 60 60
Bua koHTposIsi — DK3aMeH 3 81 - - 1 27 1 27 1 27
KoHnTakTHas paboTa — MPOMEXKYTOUYHAs aTTECTAIUS 3 09 ) . 03 . 03 1 03
IoAroToBKa K DK3aMEHY. 80,1 - 26,7 26,7 26,7
Bug uTOroBOro KOHTpPOJIs: 3ader ¢ OLEHKOM IK3aMeH IK3aMeH IK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl AUCUUIIIMHBI
«Pusuka»

1. Heab AMCHMIVIMHBI — IpUOOpeTeHHEe 00YyYaroLUMMKCS 3HAHUN IO OCHOBHBIM paszeiam
(GU3UKK ¥ YMEHUIO IPUMEHSTh UX B JJPYTUX €CTECTBEHHOHAYYHBIX JUCUUIUINHAX.

2. B pe3yabrare n3y4eHust AMCUMILIMHBI 00y4AIOLINICS JOJIKEeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

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

3uams:

- (huznYecKre OCHOBBI MEXAHHKH, (PU3UKU KOJICOaHUH U BOJH, SJIEKTPHUUECTBA M MAarHETU3MA,
JIEKTPOJUHAMUKH, CTATUCTUYECKOM (U3MKM M TEpPMOJMHAMMKH, KBAaHTOBOH (DM3MKM; CMBICI
(byHAaMEHTaIbHBIX (PU3MUECKUX 3aKOHOB, IPUHLIMUIIOB U MOCTYJIATOB; UX (POPMYINPOBKU U IPAHULIBI
NPUMEHUMOCTH; CBSI3b IMIMPOKOTO Kpyra (pu3nuecKux siBICHUH ¢ pyHIaMEHTAIbHBIMU TPUHIUIIAMU
¥ 3aKOHAMH (DU3HMKH; OCHOBHBIE METOABI PEIICHUS 3a1ad 10 OMHCAHUIO (U3UYECKUX SIBICHUMH;
METO/1bl 00pabOTKH pe3yabTaToOB (PU3UUECKOT0 SIKCIEPUMEHTA.

Ymemu:

- IPUMEHSATHh TEOPETHUYECKHUE 3HAHUS U SKCIEPUMEHTAJIbHBIE METOJbl MCCIEAOBAHUS IPU
pemmeHnn npoeCCHOHATBHBIX 337a4; MPOBOANUTH PACYEThI, OCYIIECTBIIATH AHAIHU3 U Ha OCHOBE 3TOTO
JienaTb 0OOCHOBAaHHBIE BBIBOJIbI; aHAIM3MPOBATH PE3YJbTaThl HAOMIOAEHUN M HKCHEPUMEHTOB C
IPUMEHEHUEM OCHOBHBIX 3aKOHOB M IPHUHUUIOB (U3UKU; OINpENeNATh Xapakrep (pusnueckux
IPOIIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIBHON MH(OpMAIMKM NPU TOMOLIN I'padUuKOB, TAOIHUIl U
YpaBHEHHIA; TPEICTABIATH 00pabOTaHHYIO0 YKCIIEPUMEHTANBHYIO U TEOPETUYECKYI0 HH(OpMAIIIO B
YCTHOM M MHMCbMEHHOM (hopMe, B TOM YHUCIIE C HUCHOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH .

Braoemy:

- HaBbIKaMU pabOoThI € IUPOKUM KPYrom (pu3ndeckux npudopoB v 000py10BaHMS; HABBIKAMU
000CHOBaHMS CBOUX CY)KJICHHUI U BBIOOPA METO/1a UCCIIEOBAHMSL.

3. Kparkoe conepxxanue Q1M CUMILTAHBI.

Paszoen 1. Ocnoevl mexanuxu.

Kunematuka touku. Mexannueckoe neuwxkenue. Tpaekropus. [Tyts nepemerienue. CKopocTb
u yckopeHue. OTHOCHUTENBHOCTh IBMKEHMs. TUIbl OBMKEHHMS B KHMHEMaTuke. PaBHOMepHOe H
paBHOIIEpeMeHHOe JIBHXKeHue. ['paduueckoe npeacrasieHue ApmxeHue. CBoOOJHOE MajeHue Tell.
PaBHOMepHOe nBMKEHHE 1O OKpyxkHOcTU. OcHoBbl JuHamuku. [lepBeiii 3akoH HreloToHa.
WnepunansHele cucteMbl otcuera. [IpuHnun otHocurensHocTH [Manmunes. Macca. Cuna. Btopoit
3akoH HproToHa. YcnoBus paBHOBECHS Tell. 3aKOHBI COXpaHEHMsI B MexaHuke. Mmmynbce Tena. 3akoH
COXpaHEeHMs UMITyJbca. MexaHuueckas pabora. MomHocTb. Mexanndeckasi SHEprusi Tejna. 3aKoH
COXpaHEHHUs PHEPTHH B MeXaHUKe. MexaHuueckue KoieOaHus U BOJIHbIL. ['apMoHMUecKre KoebaHus..
Maremarnuecknii MasTHUK. [IpyxuHHBIN MasTHUK. [IpeBpalmieHne sHEpruu Npu rapMOHUYECKHUX
KosiebaHusxX. PacpocTpaHeHne MEXaHHYECKUX BOJIH B YIIPYTHX Cpe/iax.

Pa3zoen 2. Ocnogvl monexyniapHou ¢husuxu.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKON Teopun. ATOMHas rumnoresa. Macca u
pazmep ™monekyn. Ywuceno Asoragpo. MpeanbHblii ra3. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-
KUHETHYECKOW Teopuu. AOCONIOTHAs TeMIlepaTypHas MIKaua. YpaBHEHUE COCTOSHHS HIeaJbHOTO
raza. M3orepMuyeckuii, U30XOpHbIA 1 N300apHbIi nporecchl. CMech uaeanbHbIX ra3on. IlonsaTre o
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¢dazoBbIX mepexonax. B3auMHble mpeBpaleHus KUIKOCTe U ra3oB. Vcmapenue u koHAeHcamusl.
Hacpiennsplil 1 HeHachIeHHbIN napbl. Kunenue xxuakoctu. BiiaxxHocTh BO31yXa.

Pa3zoen 3. Octogvl mepmoounamuxu.

[leppoe Hawano TtepMoauHaMUKU. BHyTpeHHsss 5Heprus. KoaudyecTBo — TEIUIOTHI.
Temnoemkocth BemiectBa. Pabora B TepmomuHamuke. IlepBoe nauanmo tepmonumHamuku. U ero
NpUMEHEHHE K pa3iIMyHbIM IpoueccaM. AnuabaTHbI mpouecc. Bropoe Hayano TepMOIWHAMHKH.
HeoOpatumocts npoueccoB B npupoje. Ilonsarue o BropoM Hawaie TepMoauHaMuku. [IpuHimn
neucTBus TemaoBeIX apurareneit. KIIJ TermnoBeix aurarencii. UaeanbHas TemnoBas MalldHa.

Pa3zoen 4. Quszuueckue 0cHO8bI MeXAHUKU.

IIpeamer kuHemaruku. Ilepememenue, ckopoctb, yckopeHue. Kunemarnueckue
XapaKTEpUCTUKU BpAallaTEIbHOIO JABM)KEHHA. 3aKOHbl HbroTOHA. 3aKOH BCEMHUPHOIO TATOTEHUS.
3aKOH BCEMHUPHOTO TATrOTEHUsA. JIBMXKEHUE Tella NMEepEeMEHHON Macchl. YpaBHEHUsT Melepckoro.
®opmyna [{uonkoBckoro.Ynpyruii u Heynpyrui yaapel mapoB. MOMEHT MHEPLUUU MaTepUaIbHOU
TOYKH U TBepaoro tena. KnnemaTtnka rapMoHUYecKkux koiiebanuid. {uddepeHnmansaoe ypaBHEHHE
rapMoHuYeckux koseOanuil. [loHsATHE O 3aTyXalolUX U BBIHYKICHHBIX KosieOaHusx. BoiHoBoe
JIBUKEHHE. BOIHBI IPOAOIBHBIE U MONIEPEUHBIE.

Pazoen 5. Monexynapunas ¢puzuxa u mepmoounamuxa.

DneMeHTHl TEPMOJIMHAMHUKH WM (QHU3MUECKOoW KHHETHUKU. MneanbHbiid ra3. Pacmpenenenue
bonpiiMana u ero oOmedusnyeckuii cmbicia. PeanbHblii Ta3. YpaBHenue Ban-nep-Baanbca.
Tepmoannamuueckuit Mmeto] B pusuke. PaBHoBecHbie coctosiHus. Hauana tepmoannamMuku. [{ukibL.
DOHTpOIUsS M €€ CTAaTUCTUYecKoe ToyikoBaHue. SIBnenue mnepeHoca. Huddys3us. 3akon Duka.
TemnonpoBoaHocTs. 3akoH Dypbe. BHyTpeHHee TpeHue (BI3KocTh). 3akoH HploToHa.

Pa3zoen 6. Dnekmpocmamuka u nocmosiHHbILL 21eKMPULECKULL MOK.

3akon Kymona. Teopema Octporpanckoro-I'aycca. Jlumonb.  Judnektpuku B
AIIEKTPOCTATUYECKOM IIOJIE.

Pazoen 7. Dnexmpomacnemusm.

3akon  Awmmepa. 3akoH  buo-Capapa-Jlammmaca. Cuna  Jlopenma.  Marnetuxw.
DNeKTpOMarHuTHasl MHAYKIUs. Y paBHeHne MakcBesa.

Pa3zoen 8. Onmuxa.

WNnurtepdepennus BoaH. Audpakuus Bons. [Tonspuzanus BonH. TennoBoe nzinyuenue. 3aKoH
Kupxroda. Tumoreza Ilmanka. KBaHTOBOE 0OBSICHEHHE TEIJIOBOTO W3JIydeHHS. DPGheKT
Komnrona. A nepnast mogens atoMa. Iloctynatel bopa. Atom Bogopona no bopy.

Paszoen 9. Dnemenmul keanmosou gpuzuxu.

I'mnoresa ne bpoia. BonHoBoe ypaBHenue IlIpenuHrepa st CTallMOHAPHBIX COCTOSIHHIA.
Onprter  lltepna-I'epnaxa. MuorosnektponHsni arom. Oddexr 3eemana. [lpuamun Ilaymu.
KBanToBbIE cTaTCTHUECKHE pacnipeneneHus bo3e-Onnmrelina u @epmu-/{upaxa. PoHOHBI. 3aKOHbI
Jebas n DitHmTeHa. XapakTepUCTUKHU siipa: 3apsiJl, Macca, SHEPrusl CBSA3M HYKJIOHOB. SlnepHble
peaxkiuu. OyHnaMeHTanbHbIE B3aUMOICHCTBUS U OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YaCTHII.
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4. O6beM y4eOHON TUCITUTITMHBI

Beero Cemectp
Bun yae6HO# paboThI 1 2 3
3E |Akan. 4. 3E |Axkan. 4. 3E |Axkan. u. 3E | Axam. 4.

Obmas TpyRoemKocTs 14 | 504 | 2 72 6 | 216 | 6 216
JUCIUILTAHBI
Konrakrnas pagora - 577 | 208 | o088 | 32 | 267| 9 | 222| 80
ay/INTOPHbIE 3aHATHS:
Jlexuun 2.22 80 0.44 16 0,89 32 0,89 32
JlaGopaTopHbIie paboThI 1.33 48 - - 0,89 32 0,44 16
[Ipaktuueckue 3ausarus (I113) | 2.22 80 0.44 16 0,89 32 0,89 32
CamocrosiTesibHas padora | 6.23 224 1.12 40 2,33 84 2,78 100
KonraktHas 0.2 0.2 ) )
camocTosITeNbHas padoTa
CaMOCTOSITEIbHOE H3yIEeHUE 6.23 112 233 278

i 2238 39,8 84 100
pa3aeNnoB AUCIUILTUHBI
JK3aMeH 2 72 - - 1 36 1 36
KonrtaktHas  pabora  — 08 ] 0.4 0.4
IIPOMEXYTOYHAs aTTECTALUA 2 - 1 1
[ToaroroBka Kk sK3aMeHy 71,2 - 35,6 35,6
Bupa xoHTpoJIs: 3auer JK3aMeH JK3aMeH

Beero Cemectp
Bun yae6HO# paboTh 2 2 3
3E |Actp. u. 3E |Actp.u. | 3E |AcTp. u. 3E | Actp. u.
LIOmp e e 14 | 378 2 54 6 162 6 162
JTUCIUILTAHBI
Konrakrnas pagora — 577 | 156 | 088 | 24 | 267| 72 | 222| 60
ay/INTOPHbIE 3aHATHS:
Jlekuu 2.22 60 0.44 12 0,89 24 0,89 24
JlaGopatopHble paboThI 1.33 36 - - 0,89 24 0,44 12
[Tpaktnueckue 3anstus (I113) | 2.22 60 0.44 12 0,89 24 0,89 24
CamocrosiTesibHasg padora | 6.23 168 1.12 30 2,33 63 2,78 75
fa?\?oT:TK;:I{::nLHaﬂ pabota 0.15 0.15 ] ]
CamocTosITenbHOe H3y4YeHUEe 6.23 112 233 278
167,85 29,85 63 75

pa3ienoB AUCITUTUIMHBI
JK3aMeH 2 54 - - 1 27 1 27
KonrtaktHas  pabora  — 0.6 i 0.3 0.3
IIPOMEKYTOYHAS aTTECTALUS 2 - 1 1
[ToaroroBka K 3K3amMeHy 53,4 - 26,7 26,7
Bua konTpoJs: 3auer IK3aMeH JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl AUCUUIIIMHBI
«O0mas ¥ HeOpraHm4vecKast XuMus»

1. leap AUMCHMIVIMHBI —TIPHOOpPETEHHWE 3HAHUNM M KOMIETeHIHH, (OopMUPOBaHUE
COBPEMEHHBIX TIPEJCTABICHUN B 00JIACTH TEOPETUICCKIX OCHOB XMMHH U XMMHH JJICMEHTOB.

2. B pe3yabTaTe u3y4eHus AUCHUUIIMHBI 00yYAOMIUIACS T0JIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMAMYA U MHANKATOPAMH UX JOCTH)KCHHS:

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

3name:

— 3JIEKTPOHHOE CTPOCHUE aTOMOB M MOJICKYJ;

— OCHOBBI TEOPUU XMMHUYECKOW CBS3U B COCIMHEHUSX PAa3HBIX THUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCHUPOBAaHHOM COCTOSTHUH;

—OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAaHUs XWUMHUYECKUX TMPOIECCOB M XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSTHUS;

— METO/Ibl ONMMCAHMUSI XMMHUYECKUX PAaBHOBECHI B pacTBOpax 3JIEKTPOJIMTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COCIMHCHHUIA;

— TIOJy4YCHHE, XUMHUYECKHE CBOMCTBA IMPOCTHIX U CIIOKHBIX HEOPTaHUIECKHUX BEIICCTB.

Ymemn:

— BBINOJHATH OCHOBHBIE XHWMHYECKHE OIEPAIMH, OMNPEICIATh TEPMOIMHAMUYCCKUE
XapaKTEPUCTUKHA XUMHUUYECKHUX PEAKIIUN U PaBHOBECHBIC KOHIICHTPAIIMH BEIICCTR;

— HCIIOJIb30BaTh OCHOBHBIE XMMHYECKHUE 3aKOHBI, TEPMOAMHAMHYCCKUE CITPABOYHBIC TAHHBIC
JUTSI peIeHUs TpodecCHOHABHBIX 33/1aY;

— IIPOTHO3UPOBATH BIUSHUEC PA3IUYHBIX ()aKTOPOB HA PABHOBECHE B XMMHUYECKUX PEAKITUAX.

Brnaoemw.:

— TEOPETHUYECCKUMH METOaMH OITUCAHWS CTPOCHHS M CBOMCTB MTPOCTHIX U CIIOXKHBIX BEIICCTB
Ha OCHOBE JICKTPOHHOTO CTPOCHHS UX aTOMOB U MTOJIOKCHHUS B IEPHOMISCKON CHCTEME XUMHUYECKUX
2JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMU pa0OThI B XUMUYECKOM TabopaTopuu;

— DKCIIEPUMEHTAILHBIMHA METOAMH OIPEICICHIS HEKOTOPBIX (PU3UKO-XUMHYECKUX CBOHCTB
HEOPTaHMYECKUX COCTMHCHU.

3. Kparkoe cogep:kanue JTUCHHUIINHBI

Pa3zoen 1. TIpuHIUTIBI XUMHH

1.1. Ctpoenue aroma.
BonHoBble cBoiicTBa MaTepHaNbHBIX O00BEKTOB. YpaBHenue 1ne bpoinsa. CooTHomieHue
HeonpeneneHHoctei ['elizenoepra. [lonsTre o kBaHTOBOI MexaHMKe U ypaBHeHuH Lllpeaunrepa.

1.2. Tlepnonnyeckuil 3aK0H U NEPUOJUYECKAs] CUCTEMA.
CoBpemenHast (popMyIUpOBKa NEPUOAMYECKOTO 3akoHa. Ilepuogmueckast cucremMa U €e CBSI3b CO
CTpPOEHHEM aTOMOB. 3ar0JIHEHHE JIEKTPOHHBIX CJI0€B M 000JI0YEK aTOMOB B IEPUOAMUYECKOI CUCTEME
anemenToB .M. Menaeneena.

1.3. OKuCIUTENBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.
CreneHn OKHCICHUS. BaxHeWIlne OKHUCIUTENIM W BOCCTAHOBHUTENHW. BaXHEWIIHe CXeMbl
IIPEBPAILCHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.
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1.4. Xumuueckas CBsi3b U CTPOCHUE MOJIEKYI.

KoBaneHnTHass cBSI3b, OCHOBHBIE IMOJOKEHUS METOHA BAJIEHTHBIX CBsA3EH. PaccMoOTpeHHe cxem
NEepeKphIBaHUS aTOMHBIX OpOuTaneil mpu oOpa3oBaHMM CBs3eil B Mousiekynax. [mOpummsarus
BOJTHOBBIX (yHKIMI. OCHOBHBIE IMOJOXKEHHSI METOJla MOJCKYJSIpHBIX opOutaneit (MO JIKAO).
Meton I'mmnecnin.O0mue  cBegeHHS O  KOMIUIEKCHBIX — COEAMHEHHUSAX, HX  CTPOCHHE.
MexxMonekyiisipHas ¥ BHYTPUMOJIEKYISIpHAss BOAOPOJAHAs CBs3b. MoHHas CBsA3b Kak MpeaesibHbIN
ciydyail KOBaJIGHTHOM cCBsizu. OOIIME NPEACTABICHUS O MEXKMOJEKYISIPHOM B3aUMOJCHCTBUU:
OPUEHTALIMOHHOE, UHAYKIIUOHHOE, JUCIIEPCUOHHOE B3aUMO/IEUCTBUSI.

1.5. [ToHsiTHE O XMMUYECKOUN TEPMOIMHAMUKE.

TepMmoanHaMuyeckrue QYHKIMH COCTOSHUS (XapaKTepucTruueckue QyHKINK). BHyTpeHHSS dHEPTHs
Y DHTAJBINS, UX QU3NYSCKUN CMBICI. TepMOXUMHUS U TEPMOXHUMHUUYECKUE YpaBHEHUS. 3aKkoH ['ecca u
cnenctus u3 Hero.llonaTue 06 sHTponUU, aOCOTIOTHAS SHTPOIUS U CTPOEHUE BellecTBa. M3ameHeHue
SHTPONUHU B PA3IHYHBIX MIPOIECCAX.

1.6. IToHsiTHE O XUMHUYECKON KMHETHKE. X UMUUYECKOE PAaBHOBECHE.

OnHocTaauitHbIe U CIIOKHBIE PeaKlUU. 3aKOH JIeUCTBYOmMUX Macc. KoHCTaHTa CKOPOCTH peaKIluu.
MonekyIapHOCTh U TOPSJIOK PEaKUUU. 3aBUCUMOCTb CKOPOCTH pEaKLHMH OT TeMIIepaTyphl;
SHTAJbIIUS aKTUBALUU. | OMOT€HHBIN U T€TEPOreHHbIN KaTallu3.

Uctunnoe u kaxymeecss paBHoBecus. KoHcranta xumuyeckoro paBHoBecus. CmelieHue
XUMHYECKOr0 paBHOBecus, npuHuui Jle-lllarense — bpayHa.

Oueprus ['n66ca, ee cBs3b ¢ SHTpOMNUEH U SHTaNbIHeH. Ousndeckuii cmpica sHepruu ['ud0oca.
DOHTPONUUHBIA U SHTANBNUKHBINA (akTopsl mporecca. Ces3b AG®; ¢ KOHCTaHTOI paBHOBECHSI.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, conpoBokaarolre 00pa30BaHNe KUAKUX HCTUHHBIX PaCTBOPOB HEAIEKTPOJIUTOB
1 3JIEKTPOJIUTOB. ACCOLIMUPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOIUTHL. CTENEHb TUCCOUAIUY.
Koncranra pucconmanuu. PaBHOBecue B cHUCTEME, COCTOSIEH W3 HACHIIIEHHOTO pacTBOpa
MaJopacTBOPUMOIO 3JIEKTPOJINTA U €ro KpHUCTauloB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coenuHeHuil. PaBHOBecue quccoluanuy BoJbl, HOHHOE IIPOU3BEIEHUE BOJbI U €r0 3aBUCUMOCTD OT
teMriepatypsl. llkana pH. I'maponus conen.

Paszoen 2. Heopranuueckast XUMHsI

2.1. Xumus S-371eMeHTOB. 2.2. XUMusl P- 2JIEMEHTOB.

Bonopoa-nepBelil  3€MEHT MEPUOJNYECKON CHCTEMBI, €ro JIBOWCTBEHHOE ITOJIOKECHHUE.
Onementsl 1-2 m 13-18 rpynn nepuoaudeckod cHUCTEMBL. 3aKOHOMEPHOCTH B HM3MEHEHHUH
AIIEKTPOHHBIX KOH(UTYpaIuii, BENTUYUH PAJANYCOB, AIEKTPOOTPUIATETFHOCTH U SHEPTUH HOHHU3AINH
aTOMOB. THUINWYHBIE CTEMEHU OKHUCICHUS. XHUMHYECKHE CBOWMCTBA TMPOCTHIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOSCHHWU W CBOMCTBAX OCHOBHBIX THIIOB COEAMHEHUH, WX TOJyYCHHE.
[IpupoaHble coeuHEHUs], TOTyYEeHUE U IPUMEHEHUE.

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

OnemeHTbl 3—12 rpynn NepUOJAYECKONM CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHECHHH
ANIEKTPOHHBIX KOH(HUTyparuii, BETUYNH PaJANYCOB, SHEPTHH HWOHHU3AINU, XapaKTEPHBIX CTETCHEH
OKUCIIEHUS, KOOPAWMHAIMOHHBIX uucen aroMoB. llpupoaHble COEIMHEHHs, TOJIYy4YeHHE U
COTOCTaBJIeHHE (U3MYECKUX W XUMHUYECKHUX CBOMCTB MPOCTHIX BemecTB. CTpoeHHEe W CBOMCTBa
OCHOBHBIX TUIIOB coenuHenuii. Ocodennoct f- reMeHTOB.
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4. O6beM y4eOHON TUCITUTITMHBI

Beero CemecTtp
Bup yueOHoii padoThl 1 2
3E Axkan. 4. 3E | Axan. u. 3E | Axaz. 4.
B D 12 432 7 252 5 180
JUCITUTUTUHBI
Konrakruas paora - 5,36 193 [311| 112 |222| 80
ayJUTOPHbIE 3aHSITHSI:
Jlexrun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (I13) 0,89 32 0,89 32 - -
JIaboparopusie paboTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHas padoTa 4,67 168 2,89 104 1,77 63,8
KoHTakTHas caMOCTOSTEIIbHAS 02 ) )
paborta 4,67 2,89 1,78
CamocrosiTenbHOE U3yUYEeHHE 167.8 104 638
pa3ziesIoB AUCITUILIMHBI ' '
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas padora — 08 04 0.4
MIPOMEKYTOYHASI ATTECTAIIMS 2 ' 1 ’ 1 '
[ToaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrakrHas paborta — 001 02 ) ) 0.01 0.2
MIPOMEXKYTOUYHAs ATTECTALIHS ' ' ’ '
Bua uTOoroBoro KOHTpoOJIA: IK3aAMEH sk3ameH, KP
Cemectp
Bun yueoHoii pabornbl Beero 1 2
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.
Dl mpypeeuicsns 12 324 7 189 5 135
JUCITUTUTUHBI
Konraxruas paora - 5,36 193 [311| 112 [222| 60
ay/INTOPHbIE 3aHATHS:
Jlexnun 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ausatus (I13) 0,89 24 0,89 24 - -
JlabopaTtopusie padoTsr (JIP) 2,66 72 1,33 36 1,33 36
CamocrosiTesbHasi padora 4,67 126 2,89 78 1,77 47,85
KoHTakTHas caMOCTOSTEIbHAS 015 i )
padora 4,67 2,89 1,77
CamMoCTOSTETbHOE U3YUYECHUE 19585 78 4785
pa3AeNnoB JUCUUILIAHBI ! '
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27

78




KonTaktHas padora — 0.6 0.3 03
MIPOMEKYTOYHASI ATTECTAIIMS 2 1 1
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7
KypcoBasi padora 0,01 0,2 - - 0,01 0,15
KonrakTHas pabora — 0,01 0,2 ) ) 0,01 0.15
MIPOMEXKYTOYHAS ATTECTALIUS

Buja uroroBoro KOHTpoOJIs: IK3aMeH sk3ameH, KP

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Oprannyeckass XuMHsD

1. Heap QUCHMIVIMHBI — MPUOOPETEHUE CTYACHTAMH 3HAHWK O CTPOCHHWU OPTaHUYECKUX
COCIMHEHUH, OCHOBHBIX XMMHYECKHUX CBOMCTBAX Pa3IUYHbIX KIACCOB OPraHUYECKUX COCAMHEHUHN U
METO/axX MX IOJIy4eHHsI, KaK MPOMBIIIJICHHBIX, TaK U JIA0OPATOPHBIX ; IPUOOPETEHHE  3HAHWNA U
HaBBIKOB ISl OCYILIECTBIICHHS CHHTE3a OPraHMYECKHUX BEILECTB.

2. B pe3yabTare u3y4eHusi AUCHUMILIMHBI 00y4YaKOIIUIICA J0JI/KEeH:

Obnadamye cneayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-1.6; OIIK-1.15; OIIK-1.23

3namo:

— TEOPETUYECKHE OCHOBBI CTPOEHHS U CBOMCTB pPa3jMYHBIX KJIACCOB OPraHUYECKHX
COCJIMHEHM;

— crnocoObl MOJYYEHHUs] U XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX
COCJIMHEHM;

— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHNS OPraHUYECKUX PEaKIIMA;

Ymemn:

— MPUMEHSATH TEOPETUYECKUE 3HAHUS JUIsI CHHTE3a OPraHUYECKUX COETMHEHUH pa3IMuHbIX
KJIACCOB;

— aHaAJIM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPIraHUYECKUX COCAMHEHUN;

— COCTaBJIATh CXEMBI CUHTE3a OPIraHMUYECKUX COSIUHEHNUH, 3aJaHHOTO CTPOSHHUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PHUKAIIUNA OPTraHUYECKUX COCTUHEHUH;

— OCHOBHBIMH T€OPETUYECKUMHU MPEACTABICHUSIMU B OPTaHUYECKON XUMUU;

— HaBbIKAaMH 00OCHOBaHMs pallMOHAIBHBIX CIOCOOOB MOJIyYEHHs] OPraHUYECKUX BEIECTB.

3. Kparkoe conep:kanue JUCHUNIHHBI

Paszoen 1. Teopemuueckue ocHo8bl OpeanuuecKoOU XUMUU.

1.1. ITpupona KOBaJIE€HTHOM CBS3H.

ITpupona xoBaneHTHOMU cBsizu. Dopmyisl JIbtonca. @opmanbHbIil 3apsa. ATOMHbBIE OpOUTAIH
(AO). Tunel mnepekpbiBanusi opOuTaned. [IpyHIMI MakCUMalbHOTO IepeKpbiBaHus. Teopus
rubpumuzanuu AO. Teopust OTTaTKUBaHUS AJIEKTPOHHBIX Nap BajieHTHOH oOonouku (OJIIBO) u
dbopma MoseKyn. ATOMHO-OpOUTaNbHBIE MOAENH. [10SIPHOCTS KOBAJIGHTHOM CBsI3U. MHAYKTHBHBII
apdexT 3amectureneid. JlemokaauM3oBaHHAs KOBAJIGHTHAas CBSA3b, YCIOBHS JEJIOKAJTU3AIUH.
Conpsokenue, Buabl comnpstkeHus. [lonsitue o kpocc-compsbkeHHH. CrocoObl M300pakeHUs
JIEJI0KAaJIN30BaHHON KOBAJIEHTHOM CBs3U. Teopus pezoHaHca. CBEpXCOIpPSHKEHHUE.

1.2. Teopus MOJIEKYISIPHBIX OpOUTAIEH.

Teopust monekynsapusix opoutaneit (MO). OcHoBHble nonoxenus teopun MO JIKAO; m-
[Mpubmwxkenne. Meton MOX. Pacuer sTuieHa. AHanu3 pe3yabTaToB pacdeTa dTWieHa, 1,3-
Oyranuena, akponenHa. COOCTBEHHBIE SHEPrMM M COOCTBEHHBIE KO3((UIMEHTHL. [paHUuYHBIE
opoutanmu: B3MO u HCMO. OnexkTpoHHBIE MJIOTHOCTH, 3aps]bl Ha aromax. MousekysspHas
auarpaMma. JHepreTuyeckas quarpaMma U rpaduueckoe nzoopaxenne MO. DkcnepuMeHTalbHbIe
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METO/Abl KBAaHTOBOM XUMHUHU. [loTeHIManbl MOHM3AaLMHU M SJIEKTPOHHOE CPOJACTBO OPraHUYECKUX
MOJIeKyJI. DOTOMOHU3ALMS METaHa.

1.3. [ToHsiTHE O MEXaHU3ME OPTAaHUYECKON PEaAKIUU.

Knaccugukanust opraHndeckux peakiyii: Mo TUIy MPEeBpalleHus], IO TUITYy pa3pbliBa CBA3CH,
1o xapakrepy aktuBauuu. Knaccudukanus pearentos. [lonstue o MexaHu3mMe XUMHUECKOH PEaKIUH.
OHepreruyeckass avarpaMma. OHeprus akTuBauuu. IlepexonHOe COCTOSHHME W WHTEpMEIUar.
AKTUBHUPOBaHHBIN KOMIUIEKC. CKOPOCTBIMMUTHpPYIOIIAs cTaaus. PaHee M mo3gHee mepexoaHble
cocrosanus. [Tocrynar Xommonna. Kuneruka peakuuu. TepMOIMHAMUKA PEAKLIAH.

1.4. KucnoTsl 1 OCHOBaHUS B OPraHUYECKOW XUMUHU.

Kucnorsl u ocHOBaHus B opranndeckoit xumuu. Teopus bpéucrena. KonndecrBeHHas oLeHKa
kucioTHocTH U ocHoBHOCcTU. OH-, CH- m NH-Kucnotel. Dnektponnsie 3G ¢GeKTsl, BIUSIOMKE Ha
KHCJIOTHOCTh U OCHOBHOCTb OPTaHUYECKUX COECTUHEHUM.

OO60061eHHas KOHLEMUUsT KUCIOT M ocHOBaHu# Jlbtouca. KucioTHO-OCHOBHbBIE peakIuu
JIstounca. [IpomMexyToOUHbBIE COEAMHEHMSI U YaCTULBl OPTaHUUECKUX PEAKLUNA: JOHOPHO-AKIEITOPHbIE
KOMIUIEKChI, HOHHBIE Mapbl, KapOOKaTHOHBI, KapOAHUOHBI, HOH-PATUKAIBL.

KonngectBeHHOE onricanue 31eKTpoHHBIX 3 dekToB 3amectutenei. [lonstue o 6,p-aHanmse.
Peakunonnas cepus. 6-Konctanrtel, ux Bunael. YpaBHeHnus ['ammera u Tadta. Yuér crepuueckoro
dakTopa.

1.5. Crepeounzomepus.

Tumbr  cTepeonszomepoB: KOH(GOPMEpHL, TE€OMETPUYECKHE H30MEPHl, OSHAHTHOMEPHI.
Onrtuueckass wu3zoMepusi. XHUPAIbHOCTb. XHUpaJbHAas MOJIEKyJa. ACHUMMETPUYECKUH LEHTP.
OnTuueckass aKTHMBHOCTb. OHAHTHOMEpbI, aHTuUnonabl. Panemuyeckas cmecb. CrocoOsl
MPOCTPAHCTBEHHOTO HW300pa)KeHHsI ONTHYECKUX u30MepoB. OTHocuTeNnbHass ©  abCONIOTHAS
koHpurypamuu. Ilpoexnmm @umepa. D,L-Homenknarypa. R,S-Homenknatypa. Ilonstue 006
ONTUYECKON aKTUBHOCTU COEJUHEHUW C JIBYMs aCUMMETPUYECKMMHU LIeHTpaMu. [[uacrepeomepsl,
Mme30-, 3pumpo- U mpeo-(Hopmsl.

Pazoen 2. Ankanvl, yuknoaikamvl, aikeHvl, aiKUHbL U NOJTUEHDL.

2.1. Ankassl.

I'omonornueckuii psg. Uzomepusa. Homenknatypa. Crioco6s! noinyuenus. [IpoctpancTBenHoe
U 3JIeKTpoHHOE cTpoeHue. Konpopmaiuu, crnocodbl n300paxeHus, CpaBHUTENbHAsT YCTOHUYNBOCTb.
®usnueckue cBorcTBa. [loTeHIIMaNB HOHU3AIUHY U AJIEKTPOHHOE CPOJICTBO, OOIIIAst XapaKTePUCTUKA
peaknMoHHON crocoOHocTH. Peaknuu ankaHoB. ['ajmoreHnpoBaHue MeTaHa. MexaHM3M peakLUH.
TennoTsl OTAENBHBIX CTaIUN U CyMMapHbIN TeroBol 3¢ dext. KuneTnka raioreHnpoBaHus MeTaHa.
OHepreTuyeckass quarpamma peakiuu. JHeprus aktuBauuu. llepexomHoe coctosHue. Peakuun
raJOreHupOBaHUs TOMOJIOTOB METaHa: OpHEHTAaLMS, peakIMOHHas CIIOCOOHOCT®,
PETHOCENEKTUBHOCTh. P/l yCTOWYMBOCTH alKUJIbHBIX pajnKajoB. [lpyrue paaukaibHble (LIETHbIE U
HellenHbIe) peakuuu ankaHoB. Peakuus KonoBanosa, MexanusMm peakuuu. Cynb(poxiopupoBaHHe 10
Puny, mexanusm peakuuu. [ToHsiTHEe 00 HOHHBIX peaklUAX ajaKkaHOB. IOH MeTOHHS.

2.2. llukiioankaHsbl.

I'omonoruueckuii paa. M3omepus. Homenxiatypa. CriocoOsl moydenus. IlpoctpanctBeHHOE
u aekTpoHHoe cTpoeHue. Kondopmauuu. Tunbl HampspkeHHH B LMKIIax (YyrioBoe, TOPCHOHHOE,
TpaHCaHHYJIsIpHOE). OTHOCUTENbHAsE YCTOMUMBOCTH IUKJIOAIKAaHOB. (DU3NYecKHe CBOWCTBA.
[ToTeHnManbl HMOHW3AUMU U DJIEKTPOHHOE CPOJACTBO, OOIIas XapaKTepUCTHKA PEAKIMOHHOM
cnocoOHocTH. KoHbpopmanum 1MKIOrekcaHa. OKBaTOpUANbHbIE UM aKCHAJbHBIE  CBS3M.
[TpocTpaHcTBEHHAs U30MEPUS 3aMEILIEHHBIX IMKJIOTeKcaHoB. Peakiuu nukioankanoB. OcoO0eHHOCTH
peakuuii MajblX LUKIOB. BaskHeWIne peIcTaBUTENN: UKIIONPOIIaH, [IMKJIONEHTAH, [IUKIIOTeKCaH,
JIEKAJIMHBI, CTEPOUIbI, aJaMaHTaH.

2.3. AnKeHBI.
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I'omonornuecknii psia. Uzomepus. Homenknarypa. CriocoOsl mosryduenusi. [[poctpancTBeHHOE
CTPOEHHUE U IIPOCTPAHCTBEHHAS U30MEPUS AIKEHOB. DJIEKTPOHHOE cTpoeHue. du3nueckrue CBOMCTBA.
[ToreHnnanbl HMOHM3AUU U DJIEKTPOHHOE CPOJACTBO, OOIIAs XapaKTepUCTHKA PEAKI[MOHHOM
CIIOCOOHOCTH.

Peakuuu ankeHoB. Peakiuu 35eKTpoQHIBHOTO MPUCOEAWHEHUS AJIKEHOB: MPUCOEIUHEHUE
rajioreHOBOJIOPOJIOB, BObI, TJIOT€HOB; MEXaHU3Mbl peakuuil. Peakius OKCUMEpKypUpOBaHUS-
JEMEPKYpUpPOBaHUs, MEXaHU3M peakiuu. [uapoOopupoBaHHE alKEHOB, MEXaHU3M pEaKLHUU.
Brusinue ctpoeHus ankuiabopaHa Ha PErHOXMMHIO peakinuu. TpaHchopManuu alKuiIOOpaHOB B
coeMHEHUs Npyrux kiaccoB. OCOOEHHOCTH MOJIyYEHUs CIIUPTOB Uepe3 KUCIOTHO-KaTaIu3upyeMoe
MPUCOCANHECHUE BOJBI, OKCHMEPKYypUPOBaHUE-ICMEPKYPHPOBAHUE U THIPOOOPUPOBAHUE C
MOCIEAYIOUUM OKHUCJIEHHEM. PermocenekTUBHOCTh peakluid 3IeKTPO(UIBHOTO MPUCOSIUHEHHUS.
[TpaBui0 MapKOBHHMKOBA M €T0 TEOPETHYECKOE OOBSICHEHHUE.

CBoOogHOpaguKaIbHOE MpUCOSAMHEHHE OpoMoBogopoaa (mepekucHbiil dddext Kaparmra),
MEXaHU3M peakuuu. Peakuuu paaukaibHOTO 3aMEIIeHUs aJKEHOB, MPOTEKAIOIINE C COXpaHECHUEM
JBOMHOW CBSI3U: aJUTMJIBHOE TalloreHUpOBaHUE (XJopupoBaHue 1o JIbBOBY, raJloreéHUPOBaHUE 10
Bomto-Lurnepy), mexanusmsl peakiuidi. O30HOIN3 AJIKEHOB C MOCIEAYIOIIMM BOCCTAHOBJICHHUEM,
3aBUCUMOCTb CTPOEHHUSI MPOAYKTOB O30HOJIM3a OT YCIOBUK BOCCTAaHOBJICHHUS. DNOKCUIUPOBAHUE
ankeHoB (peaxuus [Ipunexaesa). Cun-TUruIpoOKCHIINPOBAHKUE aJIKEHOB: peakius Baruepa, peakuus
Kpure, meron Maiinca, peakuus BynBopna); MexaHU3Mbl peakiuil. Axmu-AUTAAPOKCUINPOBAHUE
ankeHoB (peakius [IpeBo), mexanusm peakunu. Tpancpopmainus aqTKkeHOB B allbJIETHAbI, KETOHBI U
KapOoHOBBIE KUcI0T. OKUCICHHNE aTKEHOB B MPUCYTCTBUU cojeil mamtanus (Bakep-nporiecc).

IanpodopmummpoBanue AJIKEHOB, MOJTyYeHue CIIUPTOB u aJbJICTUIOB.
KommiekcoobpazoBanue oneuHOB ¢ MEpeXOJHBIMU MeTaulaMd. ['OMOT€HHOE U TeTepOTeHHOE
ruapupoBanue. Kapoensr u kapoeHonapl. CTPOCHHE CHHTIICTHBIX M TPUILICTHBIX KapOeHOB. MeTo1bI
reHepanuu kapOeHoB. Peakium ankeHOB ¢ KapOeHaMU U MX aHAJIOraMH, CTEPEOXHMHUs Ipolecca.
Peaknus Cummonca-Cmurta. [lonmumepusanus ajakeHoOB (MOHHAS, paldKaibHAas, KOOPAUHAIIMOHHAS).
CrepeoperynspHble TMONMUMEphl. BakHeilne NpeAcTaBUTENU: OTHIICH, NPONWICH, OYTEHBI,
LUKJIOTE€KCEH.

2.4. ATKUHBL.

I'omonoruuecknii psia. Uzomepus. Homenknarypa. CriocoOsl mostyuenusi. [IpoctpanctBeHHOE
U DJIEKTpOHHOE cTpoeHue. Pusmueckue cBoicTBa. [loTeHUManbl HMOHU3AIMU U JIIEKTPOHHOE
CPOJICTBO, 00111ast XapaKTepUCTUKA peaKIIMOHHOM criocoOHocTH. Peakiuu ankunos. CH-Kucnotnocts
TEPMHUHAIFHBIX aJTKWHOB, MONyYE€HUE HATPUEBBIX, TUTUEBBIX, MATHUEBBIX, MEIHBIX U CEPEOPSIHBIX
MPOU3BOJHBIX AJTKUHOB. AIECTUJICHUIBI, CTPOCHHE U CBOMCTBA. Peaknuu 3ieKTpoPuIBLHOTO
MPUCOSANHEHUS, UX MEXaHU3Mbl U cTepeoxuMus. HykneoduinbHoe MpUCOSAMHEHHE K alKHHAM,
MexaHu3M peakiuu. OkxucieHue ankuHOB. CTEpeoceNeKTUBHOE BOCCTAHOBIEHHE alIKMHOB:
TFeTEPOreHHOE TUAPUPOBAHUE AIKMHOB M BOCCTAHOBJIEHHE IIEIOYHBIMH METAUNIAMH B KUIKOM
ammuake. Murpanus TpoilHO! CBSI3U B TepMHUHANIbHOE MosioxkeHne. Onuromepusanus. Baxueime
MPEACTABUTENN: all€TUIICH.

2.5. AnKamueHbl ¥ TIOJTUEHBI.

I'omonoruueckuit psaa. Kmaccupukanms. M3omepus. Homenknarypa. CriocoObl omydeHusl.
Annensl. [loHsiTHE O CTPOCHMHM W CBOWCTBaX. AJIKQAWEHBI C COMPSIKCHHBIMH JIBOMHBIMH CBSI3SIMH.
[IpocTpaHcTBEHHOE ©  DJIEKTPOHHOE CcTpoeHue Oyta-1,3-aueHa. XapakTepuCTUKa — CBSI3Eil.
Conpsixenne. OLiEHKH dHEpruu conpsbkeHus. duszndeckue cBoicTBa. [loTeHIMansl HOHU3AUUHA U
AIIEKTPOHHOE CPOJICTBO, O0IIast XapaKTEPUCTHKA PEAKIIMOHHOW CITIOCOOHOCTH.

Peaknmm  anka-1,3-gueroB. OcoOeHHOCTH peaknuid mnpucoenuHeHus: 1,2- u 1,4-
(compspkeHHOE) TpucoenuHeHue. MexaHu3mbl  peaknuil. [loHsTHE © KHHETHYECKOM U
TEPMOJIMHAMHUYECKOM KOHTPOJE pEeaKIUil dSIEKTPOPUIBLHOTO TPUCOSAWMHEHUS K aJKEHaM.
[IpuMeHeHre B mpOMBIIUIEHHOM cuHTe3€. [loHsATHEe 0 HATypaJlbHOM M CHHTETHYECKOM KaydyKax.
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Baxwueitimue mnpencraButenu: Oyra-1,3-AMeH, IUKIONEHTAAUCH, IUKIOAIKAJAUCHBI, TEPIICHBI,
MIOJINEHBI, KAPOTHUH.

[lonsTHe O NEPULMKIMYECKUX PEAKIUsAX, HX OCOOCHHOCTH U  Kiaccuukarus.
Huxnonpucoenunenue. Luxnonumepusanus ankeHoB. Peakiuu Junbca-Anpaepa. Konuenius
rpaHuYHbIX opOuTaneii. OOBICHEHHE OCOOCHHOCTEW MpoTekaHus peakiuu Jlunbca-Anbaepa ¢
NO3HMLIMK KOHILEIIMH TPaHUYHBIX opOutaneil. Mcmonp3oBanue peakuuu Junbca-Ambaepa i
CHUHTE3a OUIMKIMYECKUX U TMOJULUUKINYECKUX COCAMHEHUH, oHOo-npaBuio. IloHsatue o
rerepopeakuuu [unbca-Anbiepa (xesneTporHsle npouecchbl). Opmo-XUHOAUMETAHbI KaK pEarcHThl B
peaknusix [lunbca-Anbaepa: cnocoObl WX TeHEpaludd U NMPUMEHEHHE B OPraHMYecKOM CHHTE3E.
OnexTpouuknuueckue peakuuu. [Ipasuno Bynsoppa-Xoddmana. 3aBHCHMOCTh CTEPEOXUMHUH
MIPOJIYKTOB IEKTPOLMKIM3ALUN OT YCIOBHM OocyllecTBieHus npouecca. [lonstue o peakuumsax 1,3-
JUTIOJISIPHOTO ITUKJIONPUCOSAMHEHUS: TPUMeEpHI 1,3-1unonsipouiioB, pErHOXUMHES U CTEPEOXUMHUS
mporecca.

Pazoen 3. Apomamuueckue coedunenus.

3.1. ApOMaTU4HOCTb.

OcobeHHOCTH (PU3MUECKUX M XUMUYECKUX CBOWCTB OeH30ia. COBpEMEHHBIE MPEICTaBICHUS
0 cTpoeHuHu OeH3ona. ApoMaTHUeCKUid XxapakTep OeH305a. DHeprus conpsbkeHus. Pacyer Monekybl
Oensona mo merony MOX: puarpaMma >3HEpPreTMdyecKux ypoBHEW, sHeprun MO. Dueprus
JEJIOKaIN3aluu - SIEKTPOHOB (3Heprusi pesonanca). I'papuueckue uzodbpaxenus 1-MO. B3MO u
HCMO 6en3ouna.

Kputepun apomatumunoctu. IIpaBuno Xrokkens. ['paduueckuii MeTOq MOCTPOSHUS
JuarpaMMmbl  SHEPreTMYECKUX ypOBHEM apoMaruyeckux coeauHeHudl (meroxn  dpocra).
HebGenzounnpie  apoMaTUyecKWe  COCNMHEHUS,  HEUTpalbHBIE  MOJEKYIbl W  HOHBI.
AHTHapOMaTUYHOCTh U HEAPOMATUYHOCTh. [IOHATHE O TOMOAPOMATUYHOCTH.

3.2. CoequHenust OEH30ILHOTO PsijIa.

N3omepus. Homenxmarypa. CrocoObl monydeHusi. I[IpocTpaHCTBEHHOE U AJIEKTPOHHOE
cTpoeHue. Pusnueckue cBoiicTBa. [loTeHIManbl MOHU3AIMM U 3JIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTepUCTHKA PEAKIIMOHHOW CIIOCOOHOCTH.

Peaknuu snexkrpoduiibHoro 3amenieHus. Peakuun GeH3ona: HUTpOBaHUE, TalOr€HUPOBAHHE,
cynb(pUpoBaHUEe, ATKUIUpoBaHME U auunupoBaHue no Ppunemo-Kpadprcy. YcenoBus peaxiuil.
Craauu o0pa3oBaHMs U CTPOEHHUE IEKTPO(DUIBHBIX areHTOB. MSIKHe U JKECTKHE 3JIEKTPO(QUIIbL.
Mexanusm peakiuu Se2(Ar). t-Komrekcbl. CTpoeHHE G-KOMIUIEKCOB. DHEpreTHYecKas Auarpamma
peakmuu. CkopocthimMmutHupytomas craaus. Kunernueckuit wmzoronubii sddexr. [lonstue o
KUHETMYECKOM U TEPMOJMHAMHMYECKOM KOHTPOJIE peakuuil OMMOJIEKYISPOro 3JaeKTO(GUILHOrO
3aMelleHus] B apOMaTHUEKOM Psily Ha IpUMeEpe peaklMu cyab(hupoBaHusl.

Bnusaue 3amectuteneil B OEH30JbHOM KOJIbIIE HAa HANpaBJI€HHE M CKOPOCTb pPeaKLUi
MEKTPO(UIBHOTO 3aMEICHHs: aKTUBUPYIOIINE U JC3aKTUBUPYIOIINE Opmo-Inapa-opueHTaHThl |,
NIe3aKTUBUPYIOIIUE Mema-OopueHTaHTbl. [loHATHe 00 wunco-3aMeleHNuH, unco-OpUCHTAHTHI.
OpueHTupytollee AecTBHE 3aMeCTUTENeH KaKk OTpa)KeHHE JIEKTPOHHOTO CTPOEHHSI G-KOMILJIEKCa.
@dakTophl MaplUUANbHBIX cKopocTed. [lpyrue (akTopbl, BIHAIONIME HAa COOTHOIIEHHE H30MEPOB.
CornacoBaHHasi U HECOTJIACOBaHHAs! OPUEHTAIIMS IBYX U O0Jiee 3aMeCTUTENEH.

Karanutnueckoe rugpupoBaHue apeHoB. BoccraHoBieHue apeHoB mo bépuy, mMexaHusm
peaKkuu; 3aBUCUMOCTb CTPOEHHSI MPOJIYKTa BOCCTAHOBIIEHUS OT 3aMECTUTENS B OEH30JIbHOM KOJIBIIE.
Oxucnenue ankuiaOeH3onoB. BaxHeimme mnpencraButenu: OEH30J, TONYOJd, KCHUJIOJIBI, KyMOJI,
CTHPOJL

OOpsicHeHHEe peakIuii OMMOJIEKYJIIPHOTO JIEKTPO(UIBHOTO 3aMEIIEeHUs] B apOMaTHYECKOM
psaay c¢ no3unuu teopun MO. Konuenuus rpaHndHbIx opOuTaneid. Peakuny KUCIOT U OCHOBaHUM,
JIOHOPOB U akUenTopoB ¢ no3unuu Teopun MO. TloHsATHE 0 3apsSA0BOM U OpOMTATIEHOM KOHTpPOJIE
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OpraHMYECKUX PEAKIMI Ha MpUMepe peaklnii OMMOJIEKYIISIPHOTO AIEKTPOPUIBHOIO aPOMATUYECKOTO
3amernienus. [IpaBuina opuenTanmy B peakusax SEAr B TepMUHaX KOHIICTIMY TPAaHUYHBIX OpOuTanei.
Pasoen 4. I'anocenonpouszeoonsie u memanioopeanuyecKue coeoOuHeHus.

4.1. 'anoreHonpousBoIHbIE

Knaccudukanus. Homenkmnarypa.

Anxun- u ammrainorenuibl. Usomepus. Homenknarypa. CriocoObl nony4eHus..
[IpocTpaHcTBEHHOE U ANEKTPOHHOE cTpoeHue. Pusnueckue cBoiicTa. lloTeHnansl nonu3anuu u
3JIEKTPOHHOE CPOJICTBO, OOIIAs XapaKTEPUCTUKA PEaKIIMOHHONW CIIOCOOHOCTH.

Peakuuu HykJ1e0pUIBHOTO 3aMEIICHUS Y HACBIILIEHHOTO aToMa U SuMuHupoBanus. [Tonstue
HYKJICO()UIBHOCTH U OCHOBHOCTH PEareHToB. AMOUICHTHBIC HYKJICO(UIIbHbBIE PEareHThI.

bumonekynsapHblidi MexaHHW3M HYKI€O(hUIbHOTO 3amemieHuss (Sn2). BrusHue oTaenbHBIX
(akTOpPOB Ha PEAKIMOHHYIO CHOCOOHOCTH T'aJIOTEHONPOM3BOJIHBIX: CTPOCHUE CyOCTpaTa, XapakTep
YXOASIIEH TpYIIbl, CWIa HYKICOPWIBHOIO peareHra, mnpupoja pactBoputena. CTepeoxumus
peakuuii SN2.

MOHOMOJIEKYJISIPHBI  MEXaHU3M HYKJICO(UIHHOIO 3aMelleHus. BiusHue OoTAeIbHBIX
(GakTOpOB Ha PEAKIMOHHYIO CHOCOOHOCTH TaJIOT€HONPOU3BOAHBIX: CTPOEHHE CyOCTpaTa, Mpupoaa
HYKJIEOUIHHOTO areHTa u pactBoputeis. AuuaoguibHelil katanus. Crepeoxumus peakuuid Sn1.

Bnusinue pactBopuTeis Ha HAIIPABJIEHUE U CKOPOCTh PEAKINM HYKI€0(UIbHOTO 3aMELLEHUSI.

Peakuuu snumunupoBanus. B-Onumunupoanue. Mexanusmsl E1 u E2. buMonekynspHbIit
Mexanusm ortmersienus (E2). Bmusiaue otaenbHbix (akTopoB (CTpykTypa cyOcTpaTa, mpupoaa
peareHTa ¥ pacTBOpUTENS, TEeMIlepaTypa) Ha PEaKIUOHHYIO CIOCOOHOCTh Tallor€HaIKaHOB.
Crepeoxumus peakuuii E2. HanpaBnenue peakuuil oTmieruieHus: npaswia 3aiieBa u ['opmana.
@DakTOophl, BAUAIOIINE Ha HAITPABICHUE PEAKIUN OTIIEIJICHUS: YCTOWYMBOCTD AJIKEHA U CTEPUUECKHUE
apdextsl. [lonsatue o HenykneopuinpHbXx ocHoBaHusx ([ABY, JABH, ryanuauner). KonkypeHuus
peakuuii Sn1 u E1, SN2 u E2.

Bununranorenunsl.  CriocoObl  mosydenusi. OCOOEHHOCTHM  CBSI3W  yTJIEPOJI-TAJIOTEH.
PeaknnonHass cmocoOHOCTh B peaklUUaX HYKICO(PHIBHOTO 3aMENIeHHs, SIMMHHHUPOBAHMS,
ANIEKTPOPUIBHOTO PUCOETUHEHUS.

Apomarnyeckue rajoreHonpon3Boanbie. OCOOEHHOCTH CBSI3U YIVIEPOJ-TAIOreH U peakiuu
3aMelleHUs rajioreHa. MexaHnu3M 3aMelleHHs TaTOreHa B aKTHBUPOBAHHBIX rajoreHapeHax (Sn2(Ar)
WIK MEXaHW3M MPUCOEANHEHUA-OTIICIICHUs). [IpakTHueckoe mnpuMeHeHune peakimii Sn2(Ar):
pearent Cenrepa (2,4-nunutrpodropOeH3on) B ompenencHUu N-KOHIIEBOM aMHHOKCHIJIOTHI B
nentujaax. HeakTuBupoBaHHbIE rajJoreHONPOU3BOAHBIE APOMATUYECKUX YTIIEBOJOPOAOB; aPUHOBBIM
MEXaHM3M 3aMEIlleHNUs TajoreHa (MeXaH|u3M OTIIEIUICHU-IPUCOEANHEHN ). DIEKTPOHHOE CTPOCHHE
U CcrocoObl TeHepaluu apuHOB. BakHeimime mnpeacTaBUTENN: METUICHXJIOPUA, XJIOPOPOpM,
JTUXJIOpATaH, (PEOoHbI, FEKCaXJIOPLUUKIOreKCaH, BUHUIXJIOPUA, Te(IIOH, XJIOpPOEH30, XJIOPOIpPEH,
JJIT. Dxonoruyeckue mpodaemMbl IPUMEHEHUS Tal0r€HONPOU3BOIHBIX.

4.2. MeTamiopraHu4ecKre COeTUHEHHUS.

Tunsl cBsizeld B 2JIEMEHTOPraHMUYECKUX COEAMHEHHUAX. XapaKTEpUCTHUKA CBA3EH yriepon-
AJIEMEHT B 3aBUCHUMOCTH OT TMIOJIOKEHMsI d3JeMeHTa B llepumonuyeckoil cucTteMe 3JIEMEHTOB.
Mertamiopranndeckue  coeauHeHus. Homenkinarypa. CnocoObl  MONydeHUs  JUTHH- |
MarHMiopraHndeckux coeauHennii. Peakius ['punbsapa, mexanuszm. CTpoeHue peakTUBOB [ puHbspa
B KPUCTaJUINYECKOM COCTOSIHMM M B pacTBope, paBHoBecue Illnenka. X peakuuu ¢ COEqMHEHUSIMH,
COJIepKalllUMK  aKTHBHBIM aTOM BOJIOPOJAA: KHCIOTaMH, CHHpTaMH, aMuHamu. Peakmum c
KapOOHUJIHbHBIMU COETMHEHUSIMU (JIMOKCUIOM YTIIepoa, albAeTuaaMu, KeToHaMu ). BzaumopeiicTBue
¢ HuTpuiamu. Peakuus ['puHbspa ¢ rajoreHuaMu pa3iMyHbIX 3JE€MEHTOB KaK METO]l MOIY4YEeHHUS
DIIEMEHTOPTraHUYECKUX  coeAVHEHMH. [IpuMeHeHne  JUTHHOPraHWMYECKUX  COEAUHEHMH B
OpraHMYECKOM CHHTE3E.
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Kommnekcel mepexoausix MeramuioB. OOIias XapakTepHCTHKa MEPEXOJHBIX METAJIOB M
auraijoB. CrtpoeHue. Tumbel HpeBpaleHUs] KOMILJIEKCOB IEPEXOAHBIX MeTaiioB. IlonsTtue o
katanutuueckom mukie. Peakunu Cy3yku, Xeka, Kymanel, Conorammupsl u bymiBansaa-Xaprsura.
Mertaresuc onepuHOB. VX ponb B Karaiau3e MPOMBIIUICHHO BA)XKHBIX OPTaHWYECKHX PEaKIHid H
ACUMMETPUYECKOM CUHTE3E.

Pasoen 5. Cnupmot, ghenonvt, npocmoie 3¢pupuvl u okcupamvi. Opeanuyeckue coeOUuHeHUs cepbl.

5.1. CoupTsl.

Opnoaromueie crnupthl. Knaccudukanmss u  HOMeHkiIaTypa. CrnocoObl  MOTy4YeHHS.
[IpocTpaHncTBEHHOE M 3JIEKTPOHHOE CTpoeHue. BomopoaHsle CBS3M B cCOUpTax, BIUSHHUE Ha
¢usnueckue cBoicTtBa. [loTeHIMansl HMOHM3ALUMM W DJIEKTPOHHOE CPOJACTBO; 00IIas
XapaKTepUCTUKA PEaKIUOHHOW crmocoOHocTh. Xumudeckue cBorctBa. OH-KucmoTHOCTB:
o0pa3oBaHNe aJTKOKCHJIOB, UX CTPOCHHE M CBOWCTBA. OCHOBHOCTh M HYKJICO(MMIBHOCTH CHHPTOB H
QIIKOKCHJI-MIOHOB: pEaKlUu aJKUIUPOBAHUS U alIupoBaHus. Peakuus >TepupUKalIi, MEXaHU3M
peakmu. [Tomydenne >pupoB HEOPraHMUECKUX KHUCIOT. Peaknnu HYKI€O(QHIBHOTO 3aMelleHus
CIIUPTOB: 0COOEHHOCTH peakmuii Sn1 u  Sn2, peakIuoHHas CIOCOOHOCTh, CTEPEOXUMMUS,
neperpynnupoBku  Barnepa-MeepBeilHa W HOHATHE O HEKJIACCHUYECKUX KapOOKaTHOHaXx.
[IceBomoranoreHuIpl: 00pa3oBaHNe ME3UIIATOB, TO3UIATOB U TPU(DIATOB U3 CIIUPTOB, UX CTPOCHUE U
UCIIOJIb30BaHUE B OpPraHMYEcKOM cuHTe3e. Peaknuu snuMuHupoBaHus. KucinoTHo-karanusupyemast
JeruapaTanusi:  MEXMOJIEKYJsIpHas ~ JerujapaTtanusi, BHYTPUMOJIEKYJSIpHas  JAETUApATaLUs;
MEXaHU3MBbI, PEaKIIMOHHAs CIIOCOOHOCTh, HampaBiieHue oTmemwieHus. I[IpaBuno 3aiinesa.
Karanutnueckas neruaparanus. Jleruaparanus ¢ UCIOJIb30BAaHHEM CIELUAIbHBIX PEAareHTOB:
neruapatauus o bépmxkeccy (bypreccy) m mo UyraeBy. Peakiuu cnupToB ¢ TajlloreHUAaMU
docdopa u ceppl: MexaHU3MBbI U CTepeoxumusi. B3auMopeiicTBie CIUPTOB C OKCUTaOTEHUJIAMU
docopa u cepbl. BinusHue pacTBopuUTENs HAa HANpPABIEHUE PEAKLIHUU CIUPTOB C XJIOPUCTHIM
THUOHUJIOM, MEXaHu3Mbl peakuuil. OkxucieHue cnuproB. B3aumopaeilcTBue CHUPTOB C
nepMaHraHaToM Kauus 1 okcuaom mapranna (1V). Okucienue cnimpros coequaeHusiMu xpoma (V1)
— pearent [IxoHca, peareHT Kosumnsa, pearent Cappera. OKHCIEHHE C HCIOJIB30BaHHE
aKTUBHPOBAHHOrO auMeTUicyiabdokcuna: okuciaenue no CeépHy u no Kopu-Kumy. Oxucienue
CIHMPTOB COCMHEHUSIMU TUIIEPBAIIEHTHOrO Hoaa (okuciaeHne pearenToM /lecca-Maptuna). [Tonstue
0 3aIIUTHBIX TPYMNIax CIOMPTOB — CUJIMIOBBIE 3(QUPHI CHUPTOB M TETParuApONUpaHUIIbHAS 3aLIUTA:
CrocoObl BBEICHUS, YCTOHYMBOCTR B XOA€ CHHTE3a U cHocoObl ynaneHus. [IpuMeHeHue B
MIPOMBITIUIEHHOCTH. CIIUPTHI B OMOJIOTHH.

MHoroatoMuble cnupthl. ['mukonu. I'munepun. Crioco6s! nonydenus. Gusznueckue u
XUMHUYECKHE CBOMCTBA. [IpakTryeckoe mpumMeHeHue.

5.2. ®eHodbI.

Knaccupukanus wu Homenknarypa. CnocoObl mnonyueHus. @Pusnyeckue CBOICTBa.
ITpocTpaHCTBEHHOE U BIEKTPOHHOE CTpoeHue. lloTeHiuansl HOHU3aMKU U DJIEKTPOHHOE CPOACTBO;
00111ast XapaKTEePUCTUKA PEAKIIMOHHON CIIOCOOHOCTH. XUMHUYECKHE CBOMCTBA. Peakiuu rugapokcu-
rpynmnel. KucinotHocts. BriustHue 3amectureneil B KoJblle Ha KHUCIOTHOCTh. OOpa3oBaHue
(eHOKCHI0B, UX CTpOEHHEe U CBOiicTBa. Peakuuu ankuiaupoBaHUS M allMIUpOBaHUS (PEHOJOB,
MEXaHU3M peakuuu. Peaknum apoMaTHuUecKOro sjapa: TaJlOoT€HUpPOBAaHUE, HUTPOBAHUE,
cynb(pupoBaHWE, HUTPO3WPOBAHUE, peakius [arrepmana, peakmus [yOeHa-Xema, peakius
Bunscmaiiepa-Xaaka. Peakuust KonbOe, ee MexaHW3M M BIMSHHUE DPa3IUYHBIX (AKTOPOB Ha ee
pesynbraT. Peaknus Peiimepa-Tumana. BzaumonelictBue ¢ ¢popManbaeruioM, MEXaHU3M PEaKIuu.
['mapupoBanue u okucineHue ¢enonoB. CrabuibHble (PEHOKCHIbHBIE paauKanbl. DeHoIbHbIe
cTabuiM3aTopbl MOJIMMEPHBIX MarepuaioB. lleperpynnupoBku amunioBBIX (TeperpynimpoBKa
Knsiizena) u crnoxxHsIx 3¢upoB (neperpynnupoBka @puca) penosnos. [IpumeHeHne B IPOMBIIIIICHHOM
OpPraHUYECKOM CHUHTE3E.

5.3. Ilpocteie 3¢upsl.
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Knaccudukanmss u  wHOmMeHknatypa. CmocoObl monydenus. Dusmyeckue CBOWCTBA.
[IpocTpaHCTBEHHOE W AJIEKTPOHHOE CTpPOCHHME. XHUMHUYecKue cBoiicTBa. OcHOBHOCTh. Peakuun
KHCJIOTHOTO PpACIIEIJICHUs: MEXaHW3Mbl W HampaBieHue peakuui pacmerienus. OxuciaeHue
KHUCIIOpOJOM Bo3ayxa. [IpuMeHeHne B OpraHn4eckoM CUHTE3E.

Huknnueckue 3¢upsl. Kpayn-a¢upsl. KomiekcooOpa3oBanue ¢ MHOHaMU METAJLIOB.
[IpuMeHeHue B aHAIUTUYECKOW XUMUU, OPraHUYECKOM CUHTE3€ U TEXHOJIOTHH.

5.4. OkcupaHsl.

N3omepus. Homenkuarypa. CrniocoOsr IIOJIyYECHHUS. dusnueckue CBOMCTBA.
IIpocTpaHCTBEHHOE U 3JEKTPOHHOE CTPOEHUE ATHICHOKCHAA. XMMHYECKUE cBOWcTBa. Peakuuu c
PAaCKpBITHEM DIOKCHIHOTO KOJbLIa IO/ JEHCTBHEM pa3JIMYHBIX HYKJICO(DUIBHBIX PEareHTOB.
MexaHu3Mbl peakuuii W HAlpaBlIE€HUE PACKPBITUS Kousblla. KUCIOTHBII M OCHOBHBIA KaTalu3
HYKJICO(MIBHOTO PaCKpPBITUSI OKCHPAHOBOTO LUKJIA. [IpMeHeHrne B MPOMBIIIUIEHHOM OPTaHMYECKOM
CUHTE3E.

5.5 Opranuueckue COeUHEHUS CEPBI.

Knaccudukanus n Homenkinarypa. Tuonsl u Tuodgupsl. Crioco6sl nomydeHus. Guzndeckue
cBoiictBa. IIpocTpaHcTBEHHOE U 3JEKTPOHHOE cTpoeHHe. OOIas XapakTepUCTUKA PEaKLIMOHHOU
CIOoCOOHOCTH. XUMHUYecKHe CcBoicTBa. KucinoTHocTs U OCHOBHOCTH. HykiieopuibHbII CBOICTBA.
Peaxuun oxucnenusi. Cynbdokcuasl u cyiabonsl. [Ipumenenne cynb)OKCHIOB B OpraHMYECKOM
cunte3e. HykneodunpHbie cBoiicTBa cynbpokcuioB, ux amOuaeHTHbIN xapaktep. CH-KucnotHocTs.
Peaxnusa Kopu-YHaiikoBckoro.

Pa3zoen 6. Anvoecuowt u kemonwvi. Kapbonoguvle Kuciomi u ux YyHKYUOHAIbHBLE NPOU3BOOHDbIE.

6.1. Anberuasl U KETOHBI.

Knaccudukammss u  HoMmeHknarypa. CnocoObl mnonydenus. Dusznyeckue CBOICTBA.
[TpocTpancTBEHHOE U 3JIEKTPOHHOE cTpoeHue. [loTeHnnansl HOHNU3AKMK U 3JEKTPOHHOE CPOJCTBO;
oO1m1as XxapakKTepUCTHKA PeaKIIMOHHOM criocoOHOCTH. XUMUYecKue cBoiicTBa. OCHOBHOCTD. Peakiuu
HYKJICO(DHUIIBHOTO TPHUCOCIUHEHUS: OO MEXaHW3M, OCHOBHBIM M KHCJIOTHBIM KaTalius,
crepeoxumusi. Peakiu npucoeauneHust O-HyKI€o(pHIOB: BOJbI, OJHOATOMHBIX M MHOTOATOMHBIX
CIIUPTOB, aJIKOKCH/I0B; MEXaHU3MbI peakiuil. [IoHsATHE 0 3aIIUTHBIX TPYIaxX albJerHI0B U KETOHOB:
OKCOJIaHBl, CHOCOOBI WX CHHTE3a, YCTOHYMBOCTL B XOJ€ CHHTE3a M CIIOCOOBI yJaJICHUS.
[Tpucoenuuenne S-HYKICOPHUIOB: TUAPOCYIb(GUTA HATPUS W THOJIOB, MEXaHU3MBI peakiwi. 1,3-
JluTnaHbl W MX HUCMHOJNb30BaHME B CHHTE3€ albAErHI0B M KeToHOB. KoHuenuus oOparieHus
HOJIIPHOCTH KapOoHWIbHOUM rpymnmbl. [Ipucoennnenne C-Hykineo(uiaoB IUaHUI-aHUOHA, AJKHUHUI-
MOHOB, METAJJIOOPTaHMYECKUX COEAMHEHUH, WinaoB (ocdopa (peakuus Burrtura), mMexaHU3MBI
peakuuii. [TonyyeHune aqIuIOBBIX M NpPONAapruiIoBBIX cnuptoB. Peaknuu ¢ N-Hykneodunamu:
aMMHaKa, TNEPBUYHBIX W BTOPUYHBIX AMHMHOB, THIPOKCHUJIAMUHA, TUJIPA3UHOB, MEXaHU3MBI
peakmuii. Peaknuu ¢ ranoreHonykiaeodunamu. OTHOCUTENbHAsT PEAKIMOHHAS CIOCOOHOCTH
aJbJIETHJI0B U KETOHOB.

CH-KucnotHocTh M KeTo-€HOJIbHasg TayroMepus. EHonmszamus. Peaknum c ydactueM o-
BOJIOPOAHBIX AaTOMOB. Peakiuu o-rajoreHupoBaHMsi, H30TONHOTO OOMEHa U paleMU3alluy;
MEXaHU3MbI PEaKIi, KUCIOTHBIM 1 OCHOBHBIA KaTaldu3 3TUX peakluil. EHOISAT-UOHBI, UX CTpOEHUE
U CcrHocoObl TeHepupoBaHUS. JIBONCTBEHHass peakIMOHHAs CIOCOOHOCTh  EHOJSAT-MOHOB.
ANKWIMpOBAaHWE U  AlWJIMPOBAHUE  CHOJAT-MOHOB, MEXaHU3Mbl peakuuil.  AJbJ0NBHOE
MpUCOEIMHEHNE U KPOTOHOBAsI KOHJEHCAIIUS: MEXaHU3Mbl PEaKIMii, KUCIbIH U OCHOBHBIN KaTalu3.
[TepexpecTHast anb0JbHAsE KOHIEHCALUS, €e 0COOEHHOCTH U HeocTaTku. HanpasieHHas anbaoiaHas
KOH/ICHCAIUSI C MCIOJIb30BAHUEM JIMTHUEBBIX U KPEMHUEBBIX €HOJATOB. [lepekpecTHas anbaoibHast
KOHJICHCAIUSI apOMAaTHYECKUX albJICTHIOB WK (opMaibIeruaa ¢ amupaTHIeCKUMHU albAeTHAAMU U
keroHaMu  (koHneHcauus — Kunsiizena-lllmunara).  Peakums — Ilepkuna, ee  MeXaHU3M.
AMUHOMETHIIMPOBAHUE albJCTUIOB U KETOHOB (peakuust MaHHHMXa), ee MeXaHu3M. Peakuus
aJIbJACTU/IOB U KETOHOB C O-TAJIOT€HO3aMENICHHBIMH CIOXKHBIMH ddupamu (peakuus Pepopmarckoro).
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Peakuun oxkuciieHns: OKUCIEHUE peakTUBOM J[»koHCa, peakTuBOM ToileHca, COeAMHEHUSMA
maprania (VII). OxucieHne 0-METUICHOBBIX TPYII albJETHA0B U KETOHOB JHOKCHUIOM CEJEHA.
Peakuus baiiepa-Busuurepa, ee MexaHusm, BIMSHUE CTPOEHUS CyOCTpaTa Ha pe3yJbTaT pPeaklHMHU.
Peaxkuus Kanmnunuapo, ee mexanusM. IlepekpectHas peakuus Kannunuapo. Boccranosienue
albJCTHIOB M KETOHOB C IOMOINBIO KOMIUIEKCHBIX ruapumoB (NaBHis, LiBHi4, LiAlIHa),
0COOEHHOCTH MPOIECCa, KOHTPOIb XEMOCEIEKTUBHOCTH BOCCTAHOBIICHUS B IPUCYTCTBHH JPYTUX
byHKIIMOHANBHBIX Ipynn. CTepeoXuMus BOCCTAHOBICHUS KapOOHUIBHON TPYIIIBI B XUPaIbHBIX
cybctparax: mpaBuno Kpama. BoccranoBinenue kapOOHUIIBHBIX COCAMHEHUN O aJIKaHOB
(BocctanoBienue o Kinemmenceny u no Kmxnepy-Boasdy).

Peakuuu apoMaTHuecKuX ajbJErMI0B M KETOHOB C YYacCTUEM AapOMAaTHYECKOro sjapa.
[IpumeHeHue B IPOMBIILIIEHHOM OPIraHUYECKOM CUHTE3E.

6.2. KapOoHOBBIE KUCIOTHI M UX (DYHKIIHOHAJIbHBIE TIPOU3BOTHBIC.

OpHoocHOBHBIE KapOoHOBbIE KHCIOTHL. Kiaccudukauus u HoMmeHkiaTypa. CrocoObl
nosyueHus. [IpocTpaHCTBEHHOE M 3JEKTPOHHOE CTpoeHHE. BonopoaHble cBA3M B KapOOHOBBIX
kuciorax. Pusznueckue cpoiicrBa. Xumuueckue coiictea. OH-KucinotHocTs. 3aBUCUMOCTD MEXIY
CTPOCHHEM H KHUCJIOTHOCTBIO. Opmo-3pdext. OCHOBHOCTh KapOOHOBBIX KHUCIIOT. Peakius
sTepuduUKaluK, ee MexaHu3M. BzaumMmopeiicTBue ¢ aMMHaKOM, MEPBUYHBIMH M BTOPUYHBIMU
amMuHamH, MexaHu3Mm peakuuil. Ilonstue o koHngeHcupyrommx peareHtax Ha npumepe N,N'-
TUIUKIIOTEeKCUIKapOoIMMMuIa, MexaHu3M  mpouecca. OOpa3oBaHuEe  TajJOreHaHTHUIPUIIOB,
MEXaHM3Mbl peakuui. Peakuuum KapOOHOBBIX KHCJIOT C YYacTHEM O-YIJIEPOAHBIX aTOMOB: O
rajoreHupoBanue 1o [emno-Donprapay-3eIMHCKOMY, MEXaHHU3M peakiuu. BoccraHoneHue.
Peakuuu  nekapOOKCHWIMPOBAaHUSA: DJIEKTPOJIU3 coyie  KapOoHOBbIX kucior 1o Koibbe,
nekapookcunupoBanue 1o Jroma u no boponuny-XyHcauKKepy, MEXaHU3M PEaKIUU.

OyHKIMOHAJIbHBIE IIPOU3BOHBIE, KapOOHOBBIX KHCJIOT: raJIoreHaHTuAPU bl
(auMnarajgoreHubl),  AHTMAPUIBL,  CIOXKHBIE  AQUpbl, amuipl, HUTPWIbL. — OcoOeHHOCTH
MPOCTPAHCTBEHHOTO M JJIEKTPOHHOrO CTpOo€HHs. KHCIOTHBIM M OCHOBHBIM KaTalu3 B XUMHH
(GYHKIIMOHATBHBIX MPOU3BOIHBIX KAPOOHOBHIX KUCTOT. [IoHATHE 0 HYKIIeO(UITEHOM KaTalusze.

lanorenanruapunel. CrocoOwl monydeHusi. BzaumonerictBue ¢ Baxkueumumu N- u O-
HyKJeohunamu (Boaa, CIUPTH, aMMHUAK, aMUHBI, THIPAa3UH, METAINIOOPTAHUYECKHUE COeTMHEHUS
— w™eton [I'mnmana s cuUHTe3a KapOOHWJIBHBIX COCIMHEHUM), MEXaHU3MBl PEAKIUM.
BoccranoBnenue 1o anpaernioB no PozenmyHay-3aiilieBy M IpU INOMOLIM KOMIUIEKCHBIX
ruzpuioB. Bzanmoneiicteue ¢ nuazoMeTaHoM (peakuusi ApHaTa-OucTepTa), MEXaHU3M PEaKIUU.

Croxnble 3¢upbl. CriocoOs! nonyueHus. ['uaponu3 cinoxHbeIx 3UpOB B YCIOBUAX KUCIOTO U
OCHOBHOTO  KaTajlu3a, MEXaHU3Mbl  IpoLEeccOB.  AMMOHOIM3, MEXaHU3M  peaKIuu.
[Tepesrepudukanus, MeXaHU3M peakiuu. Peaknuu ¢ METaNIOOpPTaHUYECKUMH COCIUHEHUSMU,
BOCCTAHOBJIEHHE JO CIHUPTOB M anbaeruyioB. CrnoxHoapupHas koHaeHcauus Konsiizena, ee
mexanusM. llepekpectnas konaeHcauus Kisiizena. BHyTpuMonekynsipHas KOHJIEHCALUs
CIOXKHBIX 2(QUPOB NUKAPOOHOBBIX KHUCIOT (KoHAeHcamus [(ukmana). KoHaeHcamusi CIIOXHBIX
3(UpOB ¢ KAPOOHUIBHBIMU COCTUHEHUSMU. AIIMIIONHOBAS KOHJICHCAIIHSI.

AHTHAPUAB KapOOHOBBIX KUCIOT. CrmocoObl mosydeHus. Peakmum aHTUAPHIIOB KHUCIIOT.
KereH, nomnydeHnue u cBoicCTBa.

Hutpunsl. CriocoOpl monydenus. Kucnblif v 1enodHoil Tvaponu3 HUTPUIIOB, MEXaHU3M
npoueccoB. BoccTaHOBIEHHE KOMIUIEKCHBIMU THPHIaMU METAJJIOB /10 aMUHOB M aJIbJETUIOB.
B3aumonelicTBue ¢ MarHuii- ¥ JIMTHHOPTraHWUYECKUMHU COEIUHEHUSIMU. KHCIOTHO-KaTam3upyemoe
B3aMMO/IEiCTBUE HUTPUJIOB cO criupTamu (peakus [Ilunnepa). Peakiius HUTPUIIOB C HEHACHIIIEHHBIMU
coenuHeHUsIMU (peakuus Putrepa).

Awmuipl. CiocoOsl moydeHusi. ['uaponns, MexanusM peakuuu. BoccTaHoBieHHe 10 aMUHOB.
Herunpararus amunos. [leperpynnuposku 'opmana u Kypimyca, MexaHu3mMbl peakiui.
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Brictue xupHble KuCIOTH. CriocoObl momydeHus. Ou3ndecKkue U XUMUYECKHE CBOWCTBA.
OyHKIMOHAIbHBIE TMPOU3BOJHBIEC BBICIIUX >KHUPHBIX KHUCJIOT. BbICHINE JXKUpHBIE KHUCIOTHI B
ouosoruu. Ilpocteie mumuuabl: kupbl U Macia. Bocku. Crnoxuele nunuasl. [Ipocrarnanausl,
0COOEHHOCTH MOJICKYJIIPHOU CTPYKTYPBHI.

MHOTOOCHOBHBIE ~ KapOOHOBBIE  KHCIOTHL.  JIMKapOOHOBBIE  KHCIOTHI  KHPHOTO H
apomatuyeckoro psjga. Homenknarypa. CnocoObl mojydeHus. Dusnueckue M XUMHYSCKHE
coiictBa. OH-KucmotHocts. OOpa3oBanue (YHKIMOHAJIBHBIX IPOHM3BOAHBIX. Peakmuu,
MpOTEKaIIMe MpU HarpeBaHuu. [{UKIuueckre aHTUAPUALI: TOJy4deHHe, cBoWcTBa. IIpuMeHeHue
JTUKapOOHOBBIX KHUCJIOT B MPOMBIIIIEHHOM OPIaHUYECKOM CHHTE3E.

1,3-/lukapOoHMIIbHBIE COSMHEHUS (MAIOHOBBIN A(UP, alleTOYKCYCHBIN 3(UP U €ro aHAJIOTH),
ux crnocoObl monydenus, crpoenue, CH-kuciaotHocTh. EHONSATHI 3(MpOB: CTpOCHHE, peaKIuH
ANKWIMPOBAaHUS, alWIMPOBAaHUA, TUAPONU3a, JeKapOoKcumiupoBaHus. KUCIOTHOE U KETOHHOE
pacieruieHue aneToykcycHoro 3¢upa. CuHTE3bl KapOOHOBBIX KHCJIOT W3 MaJIOHOBOTO 3dwpa.
[TomryueHne KHUCIOT W KETOHOB W3 aleTOyKcycHOro 3¢wupa. 1,3-/lukapOoHHUIBHBIE COSAMHEHUS B
peakimn Muxasns. Peakumu konaeHcanuu 1,3-aukapOOHUIIBHBIX COEAMHEHUI C alibJIeTHAaMH
(peakuust Kuésenarers).

6.3. a,p-Henaceiennbie KapOOHUIbHBIE COSIMHEHHUS.

o,B-Henacoliennsle  kapOoHuIbHBIE coefuHeHus. CrnocoObsl monydeHus. Duznueckue
cBoiicTBa. [IpoCcTpaHCTBEHHOE M 3JICKTPOHHOE CTPOCHHME. XMUMHUYECKUe cBoiicTBa. HykieoduibHoe
PUCOEINHEHHE K O,3-HEeHACHIIIEHHbIE KApOOHUIBLHBIM COSAMHEHUSIM: 1,2-pucoequHeHue (IpsmMoe
npucoenuHenne) u 1,4-npucoeauHeHue (CONMPsDKEHHOE MPHUCOCIWHEHUE, peakius Muxadis).
Honopel u aknentopbl Muxadna. DakTopbl, BIUSAIONIME HA THUIl MPUCOCAUHEHHUE: CTPOEHUE
cyOcTpara, cTpoeHue peareHrta. llpucoennHeHrne METAIJIOOPTaHUYECKUX COEIMHEHUN: PEaKTHBOB
['punbsApa, IUTUHOPraHUYECKUX COCIMHEHUN M JTUTUUAHAIKUIKYNpAToB. [IpsiMoe U conpsskeHHOE
MpPUCOEANHEHNE [TUaHUI-aHUOHA, KOHTPOJIb YCIOBHI Ipoliecca Al BbIOOpa THUIA MPUCOCTUHEHHUSL.
[Tpucoeaunenue O-, N- u S-nykneodunos. 3HaueHne peakuu Muxasisi B OpraHu4eckoM CHHTE3€.
Enamunneiii Mmeton Ctopka. AHHeaupoBaHHE 1O POOMHCOHY, MOHATHE O KacKaJaHBIX (JIOMHHO)
MpolLIecCax.

Pazoen 7. A3omcoodeporcawue coeounenus u cemepoyuriuyeckue coOeOuHeHusl.

7.1. HutpocoearHeHUsI.

Knaccupukanus u HomeHkiatrypa. CmocoObl monyueHus. IIpocTpaHcTBeHHOE U
9JEKTpOHHOE cTpoeHue. [loTeHnumanbpl WMOHM3AIMKM M DJIEKTPOHHOE CPOJCTBO; 0OOmIas
XapaKTepUCTUKA PEAKIIMOHHON CTOCOOHOCTH. XUMHUecKue cBoiicTBa. TayroMepust NEpBUYHBIX U
BTOPUYHBIX alIM(PAaTUIECKUX HUTPOCOETUHEHUN. [IpUurHbBI TOABMKHOCTH aTOMa BOJIOPO/Ia MPH 0O~
yrinepoaHoMm arome. CH-KucinoTHocTh TepBUYHBIX W BTOPUYHBIX HHUTPOAIKAHOB W JKUPHO-
apOMAaTUYECKUX HUTpocoenuHeHui. Peakuun co menouamu. CtpoeHue coneil. BzaumoneiictBue
HUTPOHAaT-MOHOB C KapOOHWIBHBIMU COEIMHEHUAMH (peakius AHpH). ApomaTHyecKue
HUTPOCOEAUHEHUs. Peaklum BOCCTAHOBJIEHHMS HUTPOAPEHOB B KHUCIOW M IIEJIOYHOM cpenax.
[IpomexyTouHblE  MPOAYKTHl ~ BOCCTAHOBIEHHS  HUTPOTPYNNBl  (HUTPO30COCAMHEHUS,
ApUJITHUIPOKCUIIAMUHBI, A30KCH -, 230- U TUJPA30COEIMHEHUs ). BeH3uanHoBast meperpynmnupoBKa.
CenekTUBHOE  BOCCTAaHOBJIIEHHWE  HUTPOTPYINBl B  JAUHUTpoapeHax. lIpumeHenue B
MIPOMBINTUICHHOCTH; TOKCHYHOCTh HUTPOCOETMHEHHH.

7.2. AMUHEL

Knaccudukammss wu HomeHknatypa. CmocoObl monydenus. @Ousnyeckue CBOWCTBA.
[IpocTpaHcTBEHHOE H DIEKTPOHHOE CcTpoeHue. [loTeHIMansl HMOHW3AUHMU U DIIEKTPOHHOE
CPOJCTBO; 001Iasi XapaKTepUCTHKA PEAKIIMOHHON cOoCcOOHOCTH. XUMHUUYecKue cBoicTBa. CTpoeHue
U OCHOBHOCTh. Peaknuum ¢ KHCIOTaMH, CTPOEHHE COJIe, WX HOMEHKJIaTypa H CBOWCTBA.
AJIKUIMpPOBaHUE U allUIIMPOBAHUE; MEXAHU3MBI 3TUX peakuuil. YeTBepTUUHbIE aMMOHHUEBBIE COIH U
OCHOBAHMSI: TIOTyYeHHUE, CTPOCHUE, CBOMCTBA; PACIICTICHUE YeTBEPTUIHBIX AMMOHHEBBIX OCHOBAHHI,
HanpaBienue peaknuid. [IpaBuno ['opmana. EHamMuHBL: alkuIupoBaHHE €HAMHUHOB, COMPSKEHHOE

MMPUCOCAUHCHUC CHaMHHOB K OL,B-HeHaCLIH_IeHHLIM Kap6OHI/IJ'IBHBIM COCANHCHUAM.
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Unentudukauus u paszaeieHue MEPBUYHBIX, BTOPUUHBIX U TPETUUYHBIX aMHUHOB C MOMOIIBIO
O0enzoncynbdoxiopuna (mpodba XwuucOepra). Peaknmuu aMuHOB C a30THUCTOW KHUCIOTOM.
Oco0OeHHOCTH peakUuuil 3IeKTPOPMIBHOTO 3aMElICHHs B apOMaTHYECKUX aMHMHax (HUTPOBAHUE,
raJIoreHUpOBaHue, CcynbpupoBanue, GopmrmupoBanue). [[oHATHE O 3aMUTHBIX TPYIIAX AMUHOB:
alleTHJIbHAS 3allMTa, 3allUTa MPOU3BOAHBIMU YrojbHOW KHCIOTHI (BOC- m Fmoc-) — ycranoBka
3aIIUThl, YCTOWYMBOCTH BO BpPEMsl CHHTE3a M CHOCOOBI ynajeHus. AIMIMPOBAHUE AMUHOB IIO
OeH301pHOMY KoJbIy. Okucienre aMuHoB. N-okcuipl aMuHOB, pacieruienue N-okcunos o Koymy.
[TpuMeHeHue B MPOMBIIIJICHHOM OPraHU4YeCKOM CHHTE3€. AMHUHBI B OUOJIOTHH.

7.3 A30- ¥ 1Ma30COCTUHEHUSI.

[Tonydyenue nqua3ocoeIMHEHNI peaKUE THa30TUPOBAHMS: YCIOBHS IPOBEACHUS PEAKLIUH U
MEXaHM3M, MPUPOJA HUTPO3UPYIOUIETO pPEAreHTa; pa3jinuus B YCTOMUYMBOCTH HACBIIMIEHHBIX U
apomMaTH4yecKnX auazocoeauHeHuid. dusnueckue cpoucTBa. [IpOCTpaHCTBEHHOE M 3IEKTPOHHOE
CTPOCHHME apOMATHUYECKUX JUA30COCAUHEHUH B 3aBucuMoctd oTr pH cpenpl, TayromepHbie
npeBpameHus. XUMHYECKHe CBOMCTBA. Peaknuu, MpoTeKarolye C BBIACICHUEM a30Ta: 3aMEIlCHUE
MUA30HUEBOM TpyNmbl Ha TUAPOKCU-, aJKOKCUTpymiy, ¢GTop, Hoa. Peakuuu paaukanbHOTO
3aMeIIeHMs] JIMa30TPYIIbl Ha XJIOp, OpoM, IIMAHOTPYIITY, HHUTPOTPYIITY, BOJIOpOX, Peakiuwm,
npoTeKaromye 0e3 BhIACICHUS a30Ta: BOCCTAHOBICHHE JI0 apHIITHIpa3uHOB. A3ocoueTanue. A3o-
Y JTMa30COCTABJISIONINE, YCIOBUS COUSTAaHUS ¢ aMiuHaMu U peronamu. [lonydeHne u npuMeHeHHE
a30COEIMHEHUH, a30KpacuTenu. JluazoMmeraH, NoJy4YeHUE U PEaKUU ¢ KUCIOTAMHU U KETOHAMM.

7.4 T'eTepOIUKINYECKUE COSTMHEHUSI.

Knaccudpukanusa. [erepouukinyeckue apomaruueckue coequHeHUs. OcCOOEHHOCTH
MOJICKYJISIPHOW CTPYKTYpbl. [ISTHUYICHHBIE TETEPOIUKINYCCKHE COCIWHEHUS: (ypaH, MHPPOI,
tuodpen. Homenknarypa. CrocoOsl momyueHusi. [IpocTpaHCTBEHHOE M 3JEKTPOHHOE CTPOCHHE.
ApomartndHocTh. OCOOEGHHOCTH peakmuid AICKTPOUIBLHOrO 3aMmerneHus. Anuao(poOHOCTS.
[Tpumenenrne MoOIUGUUIMPOBAHHBIX JJIEKTPOPHUIBHBIX peareHTOB. PeakimoHHAas CHOCOOHOCTh U
opuenramusi. OpOutanpHbelii KOHTpOdb. NH- KwucnotHocts mmppona. Baxkueimme peaxnuu
nupponar-anuoHa. [[MppONbHBIA UK - CTPYKTYPHBIM (parMeHT MPHUPOAHBIX U OHOJIOTHYECKH
aKTUBHBIX coeauHeHud. lllecTUwieHHblE W TONUSAAEPHBIE TE€TEPOUUKINYECKHE COCTUHECHUS:
NUPUANH, XUHOJIUH, akpuauH. [TupuarH. DIeKTpoHHOE CTPOEHUE U apOMaTUYHOCTh. OCHOBHOCTD U
HYKJICOPMIHHOCTh. Peakuuu 371eKTpoGUIBHOTO U HYKICO(UIBHOTO 3aMEIIEHHUs: pPEeaKIMOHHAs
crocoOHOCTh U opueHTanus. [Tupuana-N-okcu, ero CTpoeHue, CrocoObl MOMYUEHUS U XUMUYECKHUH
cBorictBa. Tayromepusi 2- u 4-rTuapokcu U amMUHONUPUAUHOB. CoOeAMHEHUsT C HECKOJbKUMHU
rerepoaroMaMu B IIUKJIE: JMUA30Jbl, OKCA30Ibl, JUA3WHBI U TpHasuHbL. OOIas XapaKTepUCTHKA
XUMUYECKUX CBOMCTB. [ 'eTeporukinyeckue cCoeIMHEHUsI B OMOJIOTHH.

Paszoen 8. Onemenmul 6uoopeanuueckou xumuu.

AmuHokucnotel. Krnaccudukamus. 3amMeHUMbIE W HE3aMEHUMBIE  (l-aMHUHOKHUCIIOTHI.
Homenknarypa. CriocoObl oTydeHus o.-aMIHOKapOOHOBBIX KUCIIOT U 3-aMUHOKAPOOHOBBIX KUCTIOT
(peakuust PogmonoBa). DHAHTHOCENEKTUBHBIA CHHTE3 aAMHUHOKHUCIOT. XHWMHUYECKHE CBOWCTBA.
KucioTHO-OCHOBHBIE CBOMCTBA, LIBUTTEP-UOH, U303JIEKTpUUECKash TOUKA. Peakiiuu aMUHOTPYIIbl U
peakuy KapOOKCUIIBHOW TPYIIBI, OCOOCHHOCTH WX peanu3anuu. OTHOIIEHHWE K HarpeBaHUIO
pa3IMYHBIX AMUHOKUCIOT. 3allMTHbIe Tpynnbel aMuHOKHcHOT. llentuasl. Homenknatypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHue. llentuanbiii cuHTe3. CTpaTerus HMCIOIb30BaHUS
3alIMTHBIX TPYII B mentugHoMm cuHteze (Boc- m Fmoc-crparerun). KonaeHcupyromme peareHTsl.
[lenTuHBIN CUHTE3 HA TIOJUMEPHOU MOJUTOXKKE. THIBI TOJMMEPHBIX MaTpHI, cMosia Mappuduia.
Peanuzanus nponecca u ero apromarusanusi. OnpeaeneHre NepBUYHON CTPYKTYPhI OJUIETITHIOB.
Ompenenenne N- u  C-KOHIEBBIX aMHUHOKHCIOT. Mertonq Damana. BpoMiinaHoBBI  METOSI.
®epmeHTaTuBHOE paciienieHue. CeKBeHHpOBaHUE TOJUIIETITHIOB.

VraeBonasl.
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Knaccudukanmss  yrimeBogoB. Monocaxapunbl. OcobeHHocTH cTpoeHHs. D-YrieBomsl.
CrniocoObl n300pakeHus MOJIEeKya MOoHocaxapuaoB: dopmynsl Ouiepa, TomneHca, Xeoypca u ap.
KoHdopMannoHHblii aHAIM3 MOHOCaXapuaoB. DnuMepbl. AHOMEpBl. MyTapotanusi. XUMHUYECKHE
cBoiictBa. Peakuuu 1O TUAPOKCUIBHBIM TpyHdnaM: T[JIHUKO3WIMPOBAHHE, AlWIMPOBAHHE,
ankunupoBanue. Peakuumm 1Mo  KapOOHMJIBHON — TpyIne: OKUCIEHHE U BOCCTAHOBIICHHE.
BoccranasnuBaromue 1 HEBOCCTaHABJIMBAKOIIME caxapa. EHonuszanus. Onumepusauus. Peakuus c
denmnruapazunom. CuHTe3 W Jerpagauus MoHocaxapuaos: cuHte3 Kunmanu-®Oumepa wu
nerpamanus o Pyddy. erpanamus no Bosmro.

Pazoen 9. Jlabopamophuwiii npaxmuxym.

besomnacHbie premsl U npaBuia padoThl B 1a00paToOpun OpraHMuecKOl XUMHUU.

Xpomarorpadus. Bunet xpomarorpadpuu. Ilpumenenne TCX s wuneHTudukanum
OPTraHWYECKUX COCAMHEHHH. AJICOPOCHTBI M AMIOEHTHI, Ucmoiab3yeMble B TCX. BwiOop asmroeHTa.
Ob6Hnapy:xenue BemectB. Koo duuueHT ynepxuBanusi.

OO6mue meroapl paboThl B aboparopun opranmdeckoir xumun. Ilocyma, Hambonee dacto
npuMmensiemas B 1aboparopuu. HarpeBanue. Oxnaxaenue. [lepemenmBanue.

Meroasl OYMCTKM TBepAbIX BemlecTB. Bosronka (cyonmumanus). I[lepeocaxnenue.
[Tepexpucrannuzanus. OmnpeneneHue TeMIEpaTypbl IUIAaBICHUS. MeToa «CMelmaHHOW MpoOkIy,
JEnpeccusi TeMIepaTyphl MIaBICHUS.

Metoabpl 04MCTKY XKUIKUX BemliecTB. [Ipocras u ppakumonHas neperonka. Ileperonka npu
aTMoc(hepHOM 1 MOHMKEHHOM JIaBJICHUH.

MeToapl BbIAENIEHUS OPraHUYECKUX BELIECTB M3 PEAKIMOHHOW CMECH. OKCTpPaKIMsL.
[leperonka c BoAsHbIM IapoM. OTrOHKa pacTBOPUTEIIS.

MeTobI CrIeKTpabHON HICHTU(UKAIIMY OPTaHUYECKUX COCTUHEHHM.

CuHre3bl opraHuueckux BeulecTB. OOlue mpaBwia MOATOTOBKM M IPOBEIACHMSI CHUHTE3A.
3amava U CyIIHOCTh IKCIEpUMEHTa. TeopeTndeckue OCHOBBI Iporecca. BeIOOp ycioBuil peakiuu.
Pacuer cuntesa. Texnuka 6e3onacHoctu. [Ipubop s nposenenus cunresa. [IpoBenenue ombiTa.
KoHTpoub 3a xon0M peakuuu. Belienenue, O4ucTKa U aHaiuu3 MpOAYKTa.

4. O6beM yueOHON JUCITUTITMHBI

Beero Cemectp
Bun yae6HO# paboTh 3 4 5
3E |Akag. 4. 3E |Akag. 4. 3E |Axkan. u. 3E |Akxan. u.
Ul mpyeeuyins 15 | 540 6 216 | 6 | 216 3 108
JUCLUTUIMHBI
Konrakrnas pagora — 622 | 224 |222| 80 |[222| 8 |178| 64
ayMTOPHbIE 3AHATHA:
Jlexuun 2.67 96 1.33 48 1.33 48 - -
[Tpaktuyeckue 3austus (I13) | 1.78 64 0.89 32 0.89 32 - -
JIaGopatopHble paboThI 1.78 64 - - - - 1.78 64
CamocTosiTeibHasi padora | 6.78 | 244 | 2.78 100 | 2.78 | 100 1.22 44
KonrakTtHas 0.2 i i 0.2
caMOCTOsATENIbHAs paboTa 6.78 278 578 199
CamocrosaTenbHOE U3ydYeHue 243.8 100 100 438
pa3aenoB AUCIUTUIAHEI
JK3aMeH 2 72 1 36 1 36 - -
KonraktHas  paGora  — 0.8 0.4 0.4 i
IIPOMEXYTOYHAs aTTeCTallHs 2 1 1 -
[ToaroroBka K SK3aMeHY 71,2 35,6 35,6 -
Buj kouTpoas: JK3aMeH JK3aMeH 3auer
| Bun yuebHol paboTbl | Bcero | Cemectp
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3 4 5

3E |Actp.4. | 3E |Actp.4. | 3E |Actp.u. | 3E |Actp. u.
D s 15 | 405 6 162 | 6 | 162 3 81
JUCIUILINHBI
KonrakrHas padora — 622 | 168 |222| 60 |222| 60 |178| 48
ay/INTOPHbIE 3aHATHS:
Jlexumn 2.67 72 1.33 36 1.33 36 - -
[Tpaktuyeckue 3austus (I13) | 1.78 48 0.89 24 0.89 24 - -
JlabopaTopHbIie paboThI 1.78 48 - - - - 1.78 48
CamocrosiTesibHas padora | 6.78 150 2.78 75 2.78 75 1.22 33
KonrakTHas 0,15 i i 0,15
caMmocTosiTeNbHast paboTta 6.78 578 578 192
CaMocTosTenbHOE U3yUeHUE 149,85 75 75 32.85
pa3aenoB AUCHUIUIMHBI
JK3aMeH 2 54 1 27 1 27 - -
KonrtaktHas  pabora  — 0.6 0.3 0.3 i
IIPOMEXYTOYHAs aTTECTALNA 2 1 1 -
IToAroToBKa K 9K3aMEHY 53,4 26,7 26,7 -
Buj konTpoas: JK3aMeH JK3aMeH 3auer

AHHOTaNUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«Du3nueckass XUMHS»

1. leap AMCUMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIONINX XOJOM
XUMHYECKOTO IMpolecca, MOKa3aTb OOJACTH MPWIOKEHHS 3TUX 3aKOHOB M HAYyYUTh CTYyJEHTa
IrPaMOTHO IPUMEHSThH X MIPH PEIICHUU KOHKPETHBIX TCOPETUUCCKUX U IPAKTHUECKUX 3a/1a4, TOHSATh
OCHOBHBIE KMHETHYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX MPOIIECCOB U POJIb KaTallnu3a
IUTS XUMHAYECKON TEXHOJIOTHH.

2. B pe3yabTare u3y4eHus AUCUMIIMHBI 00yYAIOLIUIICA TOI/KEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMHU U UHIAMKATOPAMH MX JOCTHKCHHUS:

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

Buame:

- OCHOBHBIC 3aKOHBI (DU3MYECKONM XWUMHUHU, B3aUMOCBSI3b (UINYECKUX U XUMHUYECKUX
XapaKTePUCTHUK TPOIIECCa;

- MyTU OMpEJENICHNUs BAXHEUIIUX XapaKTePUCTUK XHUMHUYECKOTO paBHOBECHs (KOHCTAHTHI
pPaBHOBECHS, PAaBHOBECHOTO BBIXOJAa TPOJYKTA, CTEIEHU IPEBPAIICHUS HCXOJHBIX BEIIECTB) U
BIUSHUS PA3NUYHBIX (PAKTOPOB HA CMEIICHUE XMMHUECKOTO PABHOBECHS;

- TEPMOJIMHAMUYIECKOE OIMMCAHNE CBOWCTB UICATHHBIX M HEUICATHLHBIX PACTBOPOB, MMOIXOIBI K
HAXO0XJICHUIO MapIHaATbHBIX MOJISPHBIX BETMYHMH KOMIIOHEHTOB PacTBOPA.

- TCOPHIO TaTbBAaHUYCCKHX SBJICHHIA,

- TEOPUH KHUHETUKU, MYTH TEOPETHYECKOrO pacyeTa CKOPOCTeH XHMHUYECKHUX PEaKIui u
OTpaHWYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBHBIE 4YepThl TOMOTE€HHOTO U TETePOTeHHOTO KaTaiu3a, MPUYUHBI YCKOPECHHUS
XUMHUYECKOTO TIpoIecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemn:

- IPUMEHATh TEOPETUYECKHE 3HAHUS U OKCIICPHUMCHTAJIbHBIC METOJBI HCCICIOBAHUS
(bU3MYECKON XUMUU TP pelIeHUH MPOoQecCUOHANBHBIX 33/1aY;

- TIPEJICKa3bIBaTh M HAXOJUTh ONTHMAJILHBIC YCIOBUS MPOBEACHUS XHMHUECKOTO MpoIiecca ¢
[ENbI0 TOTYYSHHS] MAKCHMAIIbHO BO3MOYKHOTO BBIX0OJ]a HHTEPECYIOIIETO MPOAYKTa;
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- IPUMEHATh TEOPETUYECKHWE 3HAHUA ¢ OKCIICPUMEHTAIBHBIE METOABl HCCIICIOBAHUS
(1)H3H‘-I€CKOI>1 XUMHUHN OJIA peL[IGHI/DI BOHpOCOB, BO3HHUKAKOIINUX HpI/I H3quHHH KHNHCTUKU XUMHNUYCCKHUX
peaKIuii;

- HpOBOI[I/ITB aHaJIn3 " KpI/ITI/I‘-IeCKI/I OILICHHUBATHb HOJIY‘-ICHHBIG BKCHepI/IMeHTaJIbHBIe JaHHBIC,
00001aTh 1 1esaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKMX METOJOB (DU3MUYECKON XUMHUM JUIl PELICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

- HABBIKAMM OIIPEZCICHUSI COCTOSHHSA PABHOBECHS M CaMOIPOM3BOJIBHOTO HAIIPaBJICHHUS
XUMHYECKOI0 IPOLIECCa;

- 3HAaHUSMHU OCHOBHBIX 3aKOHOB (PU3MUECKOW XUMHM I COAEPIKATEIIbHOW MHTEpIpEeTaluu
TEPMOJIMHAMUYECKUX PACYETOB;

- METOAAMM OINPEIEIICHUs NOPAAKAa U CKOPOCTH PEaKLUHU, YCTAHOBIEHUS JMMUTUPYIOLIEH
CTaJuU U MEXAHU3Ma N3y4aeMOW XUMHUYECKOU peaKlvy;

- HaBBIKAMM  COCTaBJICHMS TalbBAHWYECKUX DJIEMEHTOB JUId ILE€JIed  ONpElEeICHHUs
TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS HCCIIEyEMOU PEaKIIUH;

- 3HAaHUSMU OCHOBHBIX 3aKOHOB XHMHYECKOM KWHETHKH, BIIMSHHUS PA3IUYHBIX (PAKTOPOB
(TeMmieparypsbl, 1aBJI€HUS, KaTaJIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKIUH.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

5 Cemectp

Pa3nea 1. XumMnueckass TepMOIUHAMHUKA

1.1. ITepBsIii 3aKOH TEPMOIMHAMHUKHN

TepMonuHaMuyeckue CUCTEMBI M TEPMOJMHAMUYECKHE MapaMerpbl. OKCTEHCUBHBIE H
UHTEHCUBHBIE CBOMCTBA cUcTeMbl. TepMoanHamuueckuit npouecc. PyHKIMU COCTOSIHUA U QYHKIIUU
npouecca. BHyTpeHHsIs s3Heprust U SHTaNbINS, UX cBOWCTBa. TerioTra U pabota Kak (OpMbl Iepe1auu
sHepruu. Paborta pacmmpenus raza u mnosiesHas pabotra. POpMYIMPOBKH NEpBOTrO Hauaia
TEPMOJMHAMUKHU. B3aMOCBS3b TEIIOTHI, padOThl U U3MEHEHUS] BHYTPEHHEN 3HEPTUU B U30XOPHOM,
1n300apHOM U M30TEPMHUECKOM Ipolieccax. TemmoéMKOCTh BelecTBa — U30XOpHas WM U300apHas,
MOJIsIpHAas, yAeabHas. TermmoéMKOCTh nieaabHBIX T'a30B, B3aMMOCBS3b MOJISIPHBIX TerutoéMKkoctel Cp
u Cv uzaeanbHOro rasza. TemnoéMKOCTh TBEPIBIX BEIIECTB U JKUAKOCTEH. 3aBUCUMOCTb MOJISIPHOMN
1300apHOM TEIUIOEMKOCTH BEIIECTBA OT TEMIEpaTyphl, SMIUPUYECKHE ypaBHEHUs (CTENEHHbIE
psizibl), UX MPUMEHUMOCTh. 3aKOH KyOoB Jlebas, nmpaBuio [ronmonra u Iltu. Cpenusst uzobapHast
TEIUIOEMKOCTh BEIECTBA B MHTEpBaje TemrepaTyp. TemmepaTypHas 3aBUCHUMOCTbH MpPHUPAICHUS
sHTanbnuu BemecTBa (Ht — Ho) mpu moctosHHOM naBieHHH C y4€ToM (ha30BBIX MEPEXOJIOB.
TennoBoit 3hdextT xummueckoro mporecca. OCHOBHOE cTaHmapTHOEe cocTosiHue. CTaHAapTHBIE
SHTAJBIIUK O0pa3oBaHMA U cropaHus BemecTB. [IpumeneHue 3akoHa ['‘ecca [UIs1 BBIYMCIIEHUS
TEIUIOBBIX 3()(PEKTOB XUMUUECKUX U (PU3UKO-XUMHUECKHUX MpoieccoB. CBA3b TEMIOBbIX 3()(eKxToB
IpY TOCTOSIHHOM 00BbEME U NP MOCTOSHHOM JaBICHUU. 3aBUCUMOCTb TEIUIOBOTO 3 deKTa peaKkiuu
oT Temmeparypsl. BriBog u anaim3 ypaBHenuss Kupxrodha B nuddepennuanpHOi  (opme.
WuterpupoBanue ypasHeHust Kupxroda.

1.2. BTopoii 3aK0H TepMOIUHAMHKH.

Camorpou3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE, 00paTUMble U HEOOpaTHUMbIC, PaBHOBECHBIE
(KBa3MCTAaTUYECKHE) W HEpaBHOBECHbIE Mporiecchl. PaboTa paBHOBECHOIO W HEPABHOBECHOTO
npoueccoB. @DOpMYyIMPOBKM BTOPOTO Hayajla TEPMOJMHAMUKH. OHTPONMS KAaK KpUTEpHUH
HAIpPaBJIEHHOCTH CaMONPOU3BOJIBHBIX IPOLIECCOB M PAaBHOBECHS B HM30JMPOBAHHBIX CHCTEMaX.
3aBUCUMOCTbH DHTPOIUH BELIECTBA OT MAapaMEeTPOB COCTOSIHUA (TeMIIepaTyphl, JaBlIeHUs, 00beMa).
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Pacyer u3MeHEHHs SHTPONMM B PA3IMYHBIX MpPOLECCaX, CBSI3aHHBIX C HW3MEHEHHEM COCTOSHUS
U/ICTBHOTO T'a3a, @ TAKXKE YUCTHIX TBEPABIX HITH )KHUIKUX BEIIECTB. MI3MEHEeHHE SHTPOINH B ITPOLIECcCe
CMEIIIeHUs UJeallbHbIX ra3oB. M3meHeHune sHTponuu npu (a3oBbix nepexopax. TemaoBas Teopema
Hepncra, nocrynar Ilnanka (Tperbe Hauano TepMmoauHaMuku). CTtaTHcTHUECKass MHTEpIIpeTaIus
BTOPOT0 Hayalla TepMOJWHAMUKH, ypaBHeHHe bonbimana-Ilnanka. Boruncnenue aOCcoIOTHOM
SHTPONHMH BeHIeCTBAa. PacueT M3MEHEHHs] SHTPONHHM B XUMHUYECKUX PEAKIHSIX IPU Pa3THIHBIX
temneparypax. O6benunenHoe ypasuenue | u |l 3akonoB Tepmoannamuku. JHeprus ['eapmronbia u
sHeprus 'mb0ca Kak KpUTEpUHU HAINPABICHHOCTH MPOILIECCOB U PAaBHOBECHUS B 3aKPHITHIX CHCTEMaX.
Xapakrepuctudyeckue (yHkuuu. 3aBucuMOcTbh »Hepruu ['enmpmronpua u 3Heprun ['ubbca ot
napaMeTpoB COCTOSIHUS. TeMreparypHas 3aBUCUMOCTh dHepruu [ mb0ca BemecTBa ¢ yaéTom (a3oBbIX
nepexo1oB. Pox dazoBoro nepexosna (nmepBwiid, BTopoi). YpaBHenus ['nooca-I'enpmromneia. Pacuer
W3MEHEHHUI CTaHAAPTHBIX 3Hepruil [ m66ca u ['enbMronipia B XAMHUYECKUX PEaKUsIX MPH Pa3InIHbIX
TeMIepaTypax.

CucteMbl TEpPEeMEHHOTO COCTaBa. XHUMHUYECKHH TIOTEHIHAI KOMIIOHEHTAa CHCTEMBI.
3aBUCHUMOCTh XMMHUYECKOTO0 MOTEHIIMaja OT JABJICHUS M TEMIEpPaTyphbl. YCIOBUS PABHOBECUS U
CaMOIIPOU3BOJILHOTO MPOTEKaHMS MpOIiecca B CUCTEMAaX IEPEMEHHOTO COCTaBa.

1.3. Xumudeckoe paBHOBECHE.

MartepuanbHblii  0anaHC XMMMUYECKON peakluu, CTENeHb IPEBpAllleHus, XUMHUYECKas
nepeMeHHas. YpaBHEHUE HU30TePMbl XUMHUECKOH peakiuu (u3orepmbl Bant-I'odda). Xumuyeckoe
CPOJICTBO. AHANW3 YpaBHEHUs HM30TEPMBI UIA ONpEICNICHHs] HAlpaBJICHUS CaMOIPOM3BOJIHLHOTO
NPOTEKaHUs XHMHUYECKON peakluud OT JaHHOTO MCXOAHOTO (HEPaBHOBECHOTO) COCTOSIHHSL.
TepmoauHaMuyeckass KOHCTaHTAa XHMMHYECKOTO pPAaBHOBECHS W OMIHUPUYECKHE KOHCTAHTHI
xummuuaeckoro paBHoBecus (Ky, Ke, Kn, Kp), ypaBHeHUSs UX CBS3M 7S peaklUU B UCaIbHOM ra30Boit
cmecu. KoHCTaHTBI paBHOBECHsI JUIi TOMOTCHHBIX M TE€TEPOT€HHBIX PEaKIHid, HICANbHBIX U
HEUJICaTbHBIX PEAKIMOHHBIX CHCTeM (Ha mpuMmepax). CMelleHre XMMHUYECKOTO PaBHOBECUS MpHU
u3MeHeHuu obuiero nasneHus (T = const) u npu noOaBiIeHUM B cucTeMy UHEpPTHOrO rasza (T = const,
P = const).

Bnusiane TemmepaTypbl Ha KOHCTaHTY XMMHYECKOTO PaBHOBECHS, YPaBHEHHUS H300apbl U
M30XOpbl XUMUYECKOW peakiuu. BbIBoA, aHANIM3 M WHTETPUPOBAHWE HA3BAaHHBIX YpPaBHEHHH Ha
npuMepe ypaBHEHHs M300apbl. Pacder cpeqHero W MCTHMHHOTO TEIUIOBOTO I(PQeKTa XUMHUECKUX
peaxiuil U3 3aBUCHUMOCTH TEPMOJMHAMUYECKON KOHCTAHTHI paBHOBECHs OT TeMIileparypbl. Pacuer
KOHCTAaHT PABHOBECHS XWMHUYCCKUX PEaKIUid W3 CTAaHJAAPTHBIX TEPMOJWHAMUYCCKUX (DYyHKIIHN
BelleCTB. BhlunclieHne KOHCTaHT PaBHOBECHS XUMHUYECKUX PEAKIUW MO CIPABOYHBIM JaHHBIM O
KOHCTaHTaX paBHOBECHUS peaKkInii 00pa30BaHUsI COCAMHEHUH U3 MTPOCTHIX BEIIECTB.

Pa3nen 2. ®a3oBbie paBHOBeCHS B OJHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®a3oBbie nepexo sl U GazoBasi AUArpaMMa COCTOSHUS AJI1 OTHOKOMIOHEHTHBIX CUCTEM

®daza, KOMIIOHEHT, YKCIO0 cTeneHer cBooowl. [IpaBuno da3 I'nb6ca. [Ipumenenne npasuia
¢da3 T'mbOca ans ananm3a (Ha30BBIX PABHOBECHIl B OJHOKOMIIOHEHTHBIX cHcTeMax. J[marpamma
COCTOSAHUA OHHOKOMHOHGHTHOﬁ CHCTEMBI, eé (1)330BBI€ IIOJIA, JUHUU 1 TpOﬁHBIe TOYKH, BEIpAXKAIOIINEC
COOTBETCTBEHHO oOaHO(a3Hoe, nByxdaszHoe u TpexdasHoe paBHOBecus. HacwlleHHBINH Tmap,
TEMIICpATypHasd 3aBUCHUMOCTH JAaBJICHUS HACBIIICHHOI'O I1apa. KpI/ITI/I'-IeCKaﬂ TOYKa, KPUTHYCCKOC
COCTOSTHUE BEIIeCTBa, ero 0cOOeHHOCTU. BhIiBoM M aHanu3 ypaBHeHus Kamelipona. 3aBUCUMOCTD
TEMIIEpaTyphl IUIABJICHHS OT BHEIIHErO JABJIECHUs, MHTErpHUpOBaHHE ypaBHeHUs Kianelpona s
paBHOBECHsI TBEpJO€ TENO - KUAKOCThb. PaBHOBecusi ¢ ra3oBoil ¢a3oii, ypaBHenue Kiameipona-
Knaysnyca, BBIBOJ U UHTCTPHUPOBAHUC YPABHCHUS IJIA OIMMCAHUSA JIMHUA HUCIIapCHUA U CY6J'H/IMaIII/II/I,
UCToNib3yeMble AomnyiieHus. OnpeaeneHue KOOPAUHAT TPOHHON TOUYKH.

2.2. OnpeneneHre TepMOIMHAMHUYECKUX (QYHKIIUN Tporiecca (pa3oBoro mepexoaa
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[Ipumenenue  ypaBHEHUS Knaneiipona-Knaysuyca  mma  pacuera  U3MEHEHUSA
TepMOIMHAMHUYECKUX (GYHKIUH Tipu (a30BBIX MpeBpalIeHUsIX. B3anMOCBs3b SHTANBIUHN TUIABIICHUS,
UCIIApEHHUs U BO3TOHKU B TPOHHOM TOUKe. DMIUpUUECKOoe IpaBuiio TpyToHa.

Pa3znen 3. TepmoauHaMuvecKkasi TEOPUsi PACTBOPOB

3.1. OcHOBBI TEpPMOJUHAMUKHU PacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUYHHbI

Knaccudpukanun pactBopoB. [lapuuanbHble MOJSIpHbIE BeIMUYUHBL. YpaBHeHus [ub0Oca-
Mrorema (BbIBOA M aHanu3). MeToabl ONpeesieHUsl NMapLHUAIbHBIX MOJISIPHBIX BEIMUYUH (METOA
KacaTeJIbHBIX M METOA OTpe3KoB). OTHOCUTEIbHbIE MapLUalbHbIE MOJISIPHBIE BEIMYUHBI
(mapuuanbHble MOJISIpHBbIE (QYHKIMK cMemeHust). TepMoannamuueckue pyHKIUN CMEIICHHUS.

3.2. TepMoauHaMM4YECKOE ONHUCAHUE UICATbHBIX U HEUCAIBHBIX PACTBOPOB

WneanbHble (COBEPILIEHHBIE) pACTBOPHl. XMMUUYECKUM MOTEHIIMAI KOMIIOHEHTa UEAIbHOTO
pactBopa. TepMoauHamuuyeckue (YHKIMHM CMEUICHUs s WIealdbHBIX pPacTBOpPOB. PaBHOBecue
"upeanbHbIA pacTBOp-map', 3akoH Payns, rpaduyeckas naTepnperanus 3akoHa Payns. IIpenensHo
pa30aBieHHbIE PacTBOPBI, 3aKOH I'eHpU. YpaBHEHHE XUMUYECKOT0 MOTEHLMANA JJIsl PACTBOPUTENS U
pacTBopeHHOro BelecTBa. HenneanbHble (peaabHble) pacTBOPBI, TOJIOXKUTEIbHBIE U OTPULIATEIbHbBIE
OTKJIOHEHUS OT UeaabHOCTH (0T 3akoHa Payns). CtanaapTHBIE COCTOSHUS KOMIIOHEHTOB pacTBOPA.
CuMMeTpuuHas U HECUMMETPUYHAs CUCTEMbl CpaBHEHHMs. Pacdyer akTMBHOCTEM M pallMOHAJIbHBIX
K03(PULIMEHTOB aKTMBHOCTH KOMIIOHEHTOB pacTBopa. TepMoauHaMuyeckue (yHKLHUU CMEIICHUS
JUTSL HEMJICJIbHBIX PACTBOPOB. 3aBUCHMOCTh aKTUBHOCTH M KO3(p(PHIIMEHTa aKTUBHOCTH KOMIIOHEHTA
OT TEMIIEPATYPHI U JaBJICHHUS.

3.3. KomnratuBHbBIE CBOWCTBa pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEUIECTB B JIETY4eM
pacTBopuTEIIe

KomnuraruBasle cBoiicTBa pa30aBiICHHBIX PAaCTBOPOB HEJIETYYHMX BEIIECTB B JIETYYHX
pacTBOpuTENAX (IMOHM)KEHUE JaBJICHUS HACBILICHHOTO Iapa pacTBOPHUTENsS HaJ PacTBOPOM IO
CPAaBHEHMIO C YHUCTHIM PACTBOPUTEJIEM, MOBBIIICHUE TEMIIEPATypbl Hauaja KUIEHUS U IOHUKEHUE
TeMIIepaTypbl Hayajia OTBEpAEBaHUs PACTBOPOB, OCMOTHYECKOE JJaBJIeHUE). DOYIIIMOCKONMMYECKas 1
KPUOCKONUYECKasi KOHCTAHThl pacTBOpUTENA. BBIBOJI ypaBHEHHS, CBS3bIBAIOIIETO ITOHUKEHHE
TEMIIEPATYpPhI Hayajla OTBEPJAEBAaHUS ¢ KOHLEHTpauuen pactBopa. OcMoOC, OCMOTHYECKOE J1aBIICHUE,
oOpatHbIii ocMoc. Vcnonb3oBaHNE KOJUIMTATUBHBIX CBOMCTB Ui ONpEAENIEHUs MOJISIPHOM Macchl,
CTENEHM JUCCOLMALMU WIN CTEINIEHH aCCOLIMALUU PaCTBOPEHHOTO BEILIECTBA.

Pazgen 4. ®a3oBble paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX

4.1. PaBHOBEcHE «KUJKUN PACTBOP - HACBILIEHHBIN Nap» B IBYXKOMIIOHEHTHBIX CUCTEMAaX.

JlnarpaMmbl «J1aBJI€HUE-COCTaBY», «TEMIIEPAaTypa-coCTaBy», «COCTAB Mapa-CoOCTaB >KUIKOCTH
JUTSL UI€TBHBIX M HEUICATBHBIX pacTBOPOB. [IpuMenenne npasuiia a3 K HCCIeOBAHUIO JUATPAMM.
3akonbl [n06ca-KoHoBanoBa. AseoTponus, TEPMOJAWHAMHUYECKOE YCIOBHE TOYKH a3e0Tporna.
[TpaBuio peraara. @U3NKO-XUMHUECKHE OCHOBHI pa3/eNICHHsI JKUAKIX CMECeld METOaMHU MePeroHKN
U peKTU(DHUKAIHH.

4.2. PaBHOBECHE «GKHIIKOCTH-TBEPIOE» B IBYXKOMITOHEHTHBIX CHCTEMaX.

Tepmuueckuii aHau3, KpUBbIE OXJIAXK/IEHUS, IOCTPOCHUE TUarpaMMbl TUIABKOCTH MO0 KPUBBIM
oxyaxaeHusi. CHCTEMBI C OTPaHUYCHHOW W HEOTPAHWYECHHOW PAaCTBOPHUMOCTHIO KOMIIOHEHTOB B
TBEPJOM cocTossHUU. M3o0Mopdu3M. Tumsl TBEpAbIX pacTBOPOB. JJuarpaMmsl miIaBKocTH U30MOp(HHO
KPUCTAJUTU3YIONUXCS BEIECTB. JJnarpaMMbl TUTaBKOCTH CHCTEM C OTpPaHHYEHHON PacTBOPUMOCTBIO
B TBEPJIOM COCTOSIHUU. DBTEKTHYECKOE M MEpUTEKTHUYECKoe paBHOBecus. OmpeneseHHe cocTaBa
ABTEKTUYECKON JKUKOCTH IOCTPOEHUEM TpeyronbHuka Tammana. [Ipumenenue npasuia a3 ['md6ca
K UCCIIEIOBAaHHIO (Da30BbIX PABHOBECHUH.

6 cemecTp
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Pasznes 5. PacTBOpbI 3J1EKTPOJINTOB

5.1 PacTBOpPBI 37EKTPOJIUTOB B CTATUYECKUX YCIOBUAX

TepMoauHaMUUECKOE ONKMCAHUE CBOWCTB PACTBOPOB JJIEKTPOIUTOB. AKTHUBHOCTH U
KO3 PHUIMEHTH aKTUBHOCTH 3JICKTPOJIUTA ¥ MOHOB B PacTBOpPE, CPEAHHME MOHHBIE KOA((PHUIMEHTHI
aKTUBHOCTH. CBsI3b aKTUBHOCTH 3JIEKTPOJIUTA CO CPEJAHEN MOHHON aKTUBHOCTBIO M KOHUEHTpAIMel
ANEKTPOJIUTA. WNonnass cuma pactBopa. IlpaBuno wuonHOW cuibl. OCHOBHBIE TOJIOKEHUS
3JIEKTPOCTATHYECKOM TEOPUHU CHIIbHBIX AIeKTpoiuToB [lebas-Xiokkens. [IpenenpHbiil 3akon Jlebas-
XIOKKeTsi, BTOPOE€ M TPEeThe MNPHUOIMKEHHS TEOpUH, Trpaduueckoe TMpeAcTaBIeHUE OSTUX
3aBUCUMOCTEM.

5.2 PacTBOpPBI AJIEKTPOIUTOB B TMHAMUYECKUX YCIOBUSIX

[IpoBoanuku snextpuyeckoro toka | u |l pona, noHHass U 3IEKTPOHHAs MPOBOIUMOCTb.
VenbHasi, MOJISIpHAs U SKBUBAJICHTHAS 3JIEKTPUUECKHE ITPOBOJIMMOCTH, B3aUMOCBSI3b MEXKy HUMHU.
3aBUCUMOCTb YJIEIbBHOM W MOJISIPHOM AJIEKTPUYECKON MPOBOJMMOCTEH OT KOHIEHTpAIIMH,
TeMIIepaTypbl W TpUPOAbl pacTBoputelisas. CKOpOCTh M TMOABUKHOCTH (aOCOJIOTHAs CKOPOCTH
JIBUKCHHS) MOHOB. 3aKOH HE3aBUCUMOTO IBW)XEHHs HMOHOB (3akoH Kombpaymia). IlpenenbHbie
MOJISIPHBIE JIEKTPOIPOBOHOCTH MOHOB. DCTA(PETHBIM MEXaHU3M MEPEHOCA DJIEKTPUUECTBA HOHAMH
TUAPOKCOHUS U THApPOKcUia. Yucia nepeHoca MOHOB. DJIEKTPOINPOBOAHOCTh PACTBOPOB CHIIBHBIX
AJIEKTPOJIUTOB, YpaBHEHUE KOpHs KBajpaTHoro (ypaBHenue Kombpaymia). Ilpumenenue teopun
CUWJIbHBIX 3JIEKTPOJIUTOB AJIsi OOBSCHEHHS 3JEKTPO(OPETUYECKOr0 U pellakcallnoHHOro 3¢ deKToB
CHIDKEHUS AJIEKTPONPOBOAHOCTH. BiusHME moJield BBICOKOW HANPSIKEHHOCTU U BBICOKOW YaCTOTHI
MIEPEMEHHOTO  TOKa  HA  JJIGKTPONPOBOJHOCTH  PAacTBOPOB.  METOAMKH  U3MEPEHHS
ANEKTPONPOBOAHOCTU. KOHIYKTOMETpHUUYECKOE OMpEIeTICHUE CTENEHU M KOHCTaHThI JUCCOIHAITUN
CnalbIX DJIEKTPOJIUTOB, TEIJIOTH, SHTPONUU © dHepruu [ubOca mporecca AMCCOIUAINH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COCTMHECHHI.

Pa3zjnen 6. JaexkTpoxumMuyeckue CUCTEMbI (1I€1H)

6.1 DJIC 1 21n€KTpOaHBIE TTOTEHIIUAIIBI

DNeKTpOXUMHUECKHE CUCTeMbl (uenu). Bo3HMKHOBEHHE CKayka NMOTEHLMalda Ha TpaHUIle
paznena npoBoaHuKoB | u Il poga. JIBoWHO# 1eKTpUYeCKUil Coi. DINEKTPOXUMUYECKUH MTOTSHIIHAT,
rajibBaHu-1oTeHnran. O6paTuMsbIe 3JIEKTPOJIbl U 00paTUMBbIE JIEKTPOXUMHUYECKHE LIENH (JIEMEHTHI).
ONEKTPOABMKYIAasg CUJla TaJbBAHMYECKOTO 3JIEMEHTA, YCIOBHBIM 3JIEKTPOIAHBIM IMOTEHIMA
(morenmman B BojopoaHou mmikane). CBsa3p OJIC ranpbBaHWYECKOHW IIEMU C  DJIEKTPOJIHBIMU
noteHuanamu. [Ipasuno 3nakoB 3/]C 1 3MeKTPOJHBIX MOTEHIHUANOB. TepMoIMHaMHUUEcKasi TEOPUS
raJbBaHUYECKUX sIBJICHUN. BbhiBoa 1 ananu3 ypaBHeHuUs: HepHcTa, Beipaxatoiiero 3aBucumMocts IJ[C
rajqbBaHUYECKOIO 3JIEMEHTA OT AaKTUBHOCTEW KOMIIOHEHTOB 3JIEKTPOJHON peaklHH. YpaBHEHUE
['u60ca-I'enbMronbia st SAEKTPOXUMHUYECKUX cUcTeM. 3aBucuMocTh JJIC rampBaHMYECKOTO
3JIeMeHTa OT Temmeparypbl. Kiaccuduxaius 31eKTpoJoB: 3JEKTPOJbl MEPBOr0 M BTOPOTrO POAa,
ra3oBble, OKHCIIMTEIbHO-BOCCTAHOBUTENIbHBIE. YpaBHeHHEe HepHcTa U1 moTeHuuana 3JeKTPOJ0B
BCEX BUJIOB.

6.2 I'anpBaHUYECKHUE DIEMEHTHI

Tunbl raabBaHUYECKHX 3JIEMEHTOB: XUMHUYECKHE, KOHILEHTPAIMOHHbBIE, C TEepPeHocoM, 0e3
nepeHoca. Juddy3noHHbI MOTEHIMAN, MEXaHHW3M BO3HHUKHOBEHHS M METOJbl €ro YCTpaHEHUs
(cBenmeHus K MUHMMaNbHOU BennunHe). Metoauka uamepenus J/1C 1 31eKTpOAHBIX TOTEHIIUAIOB.
[TprMeHeHre MOTeHIIMOMETPUH [Tl OTIpeieTICHUS] TEPMOAMHAMUYECKUX XapaKTEPUCTUK XUMUYECKUX
peakiuii, TpOTEeKAaOUUX B raJlbBAHUYECKON 11€MTH, KOHCTAaHT XUMHUYECKOTO PAaBHOBECHSI, AKTUBHOCTEN
U KO3(p(GUIUEHTOB aKTUBHOCTH D3JIEKTPOJIUTOB, pH pacTBOpoB, NMpOM3BEAECHHS] PACTBOPUMOCTU
MaJjopacCTBOPUMBIX COEAMHEHUH. XUMUYECKUE UCTOUHUKHU TOKA.

Pasznen 7. XuMmnueckass KHHETHKA
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7.1 ®opmanbHasi KHHETUKA

TepmoaunaMuyeckas BO3MOXHOCTh IIpoOLleCCa M €ro IpakTudeckas (KUHEeTHdeckas)
ocymecTBUMOCTb. [Ipeamer u 3amaun XuMuU4eckoi KuHeTUKH. OCHOBHBIE MOHATHUS (OpMaTbHOU
KUHETHKHM: CKOPOCTb XMMHUYECKOH peakiuH, MOJEKYISIPHOCTb, YacTHBIM M OOLIMI MOPSAIOK.
OcHOBHOH MOCTyJaT XMMHWYECKOM KHHETUKH, KUHETUYECKOE YPaBHEHUE CKOPOCTH PEAKIUH.
KoHcTaHTa CKOpPOCTM XMMHYECKOM peaklud, pPa3MEpHOCTb KOHCTAaHTBI CKOPOCTH. MeToubl
OIpesieNIeHUs] CKOPOCTeH XMMHUYECKUX peakiuid. [IpocTeie (1eMeHTapHbIE) U CIOXKHBIE PEaKIHH.
Kunetnka mpocThiX M (OpPMaJIbHO MPOCTHIX OJHOCTOPOHHMX TOMOTEHHBIX peakiuid. Peaximu
IEpBOro, BTOPOrO U TpeThero nopsakoB. JluddepeHunanbHas M HUHTErpajgbHass (OpPMbI
KMHETUYECKUX YPAaBHEHUH, KUHETHYECKHE KpuBble. JIMHEHHOE NpelncTaBlIeHHE KHHETHYECKUX
KPHUBBIX JUIsl PEAKLUN pa3JIMYHbIX OPSAAKOB. Bpems nomnynpespaunieHus. Peaknuy HyneBoro nopsaxa.
Merton n30biTka (M3o0ssanun) OCTBaIbAa ONPEAETICHNUs YaCTHBIX MOPSJIKOB MO0 COOTBETCTBYIOIEMY
pearenty. Juddepenmanbupie 1 HHTErpaJIbHbIE METOIBI OIIPECIICHUS MOpsAKa peakuuu. Pazmuue
KOHLEHTPALlMOHHOIO M BPEMEHHOro mnopsakoB. CioxHple peakuuu. [IpuHImn He3aBUCHUMOIO
IPOTEKaHUs 3JEMEHTapHbIX peakiuil. OOpaTumble M HapajljielbHble PEAKLHUU MEPBOro MOPSIKA.
Juddepennnanpaple ypaBHEHHUS, OMHUCHIBAIOIINE CKOPOCTU STHUX PEAKIUi, MX HWHTETPUPOBAHUE.
Kunerndeckue KpuBble U KaXXI0TO U3 pearupyomux BemecTs. [locnenosarensusie peakuuu 1-ro
nopsiaka. Cucrema quddepeHaabHbIX YpaBHEHUH, ONMCHIBAIOLINX KUHETUKY MOCIEI0BATENbHbIX
peakuuil. Kunetndeckue ypaBHEHUs 1 KHHETUYECKUE KPUBBIE JUUIS BCEX YYACTHUKOB peakIuu. Bpems
JOCTHMKEHUSI MAKCUMaJIbHOW  KOHLEHTPALlUM  IPOMEXYTOYHOTO  BEUIECTBA.  3aBUCUMOCTH
MAaKCUMaJIbHOW KOHIIEHTPALMK IIPOMEKYTOYHOI'O BEIIECTBA OT COOTHOLIEHUS KOHCTAHT CKOPOCTEMN
OTHENBHBIX  CTaAMA  IOCIEAOBATENBHONM  peakuuu. [IpuHOMI  JIMMHTHpYIOIIEH  CTaauu
NIOCJIEZI0BATEIbHON XUMUYECKON peakiuy. CTalMOHAapHBIN PEXUM IIPOTEKAHUs II0CIIEN0BATENIbHbBIX
peakuuii. Meron  KBa3sUCTAlMOHAPHBIX KOHIEHTpanuii, o0jgacTb MNpUMEHEHUs. BriusHue
TEeMIepaTypbl Ha CKOPOCTh XUMHUECKOW peakuuH, NpuoOamkeHHoe mpasuiao Banrt-I'oddda.
VYpaBaenue Appenuyca B auddepeHIranbHoil U uHTerpaibHoi dopme. DPdexTuBHAsS dHEPTrUs
aKTMBAallUM W  NPEIIKCIIOHCHIHMAIBHBIA  MHOMHTENIb, METOABl MX  OIpENENeHUus U3
DKCIEPUMEHTAJIbHBIX TaHHBIX.

7.2 Teopun XUMHUYECKON KUHETUKHU

Teopuss axktuBHbIX (OuHapHbIX) coyaapeHuir (TAC). CkopocTh peakluMu Kak YHCIIO
CTOJIKHOBEHHUI aKTHBHBIX MOJIEKYJI B €IMHUIy BpeMeHH. KoHCTaHTa CKOpPOCTH OMMONEKYJISIpHON
peakuuu. PU3HUEeCKUN CMBICH IPEAIKCIOHEHIIMAIBHOTO MHOKHUTEIS M SJHEPTUH aKTUBALMHU B PaMKax
TEOPUM aKTUBHBIX coyaapeHuid.  Crepuueckuil (akTop, HEOOXOAMMOCTbH €ro BBEJIEHUS B
KMHETUYECKOE YpaBHEHHE peaklMH. /JOCTOMHCTBA M HENOCTAaTKM TEOPUH aKTHBHBIX COYIApEHHM.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta3oBbIX peakuuii B pamkax TAC, cxema JluHnemana.
HcTonkoBaHue INPUYMH HU3MEHEHUS IOpsKa MOHOMOJIEKYJSIDHOM peakuuu IpH HU3MEHEHHH
JIABJICHUS.

Teopuss mnepexomgHoro coctosiHus (aktuBupoBaHHoro kommiekca) (TIIC wumm TAK).
Ocnosuble nonoxxenus TIIC, kuneTnueckas cxema peakyu. [[oBepXHOCTh NOTEHIIMAIBEHOM YHEPTHH,
KOOPJIMHATA PEaKIUH, IyTh peakuu. AKTUBUPOBAHHBIM KOMIUIEKC M €ro0 CBOMCTBA, MCTUHHAA
sHeprus axkTuBanuu. CKOpOCTh pEAKIUU — CKOPOCTh paclaja aKTUBUPOBAHHOIO KOMIUIEKCA
(CKOpOCTh €ro MpOXOXKIACHHs uepe3 MOoTeHUUalbHbIH Oaprep). KBasurepmoannamuyeckas ¢opma
ypaBHeHus TIIC, sHTanbmus U SHTPONMS AKTHBALMM, TPAHCMUCCHOHHBIN Kod(dduuueHt. CBs3b
SHTAJIBIIUU aKTUBALUU C 3((HEKTUBHON (IKCTIEPUMEHTAILHON) SHEPriuel akTUBAIUH.

7.3 @OTOXUMHUYECKHE U LEITHBIE PEAKIIUN

@DOTOXMMHUYECKHE peaKlUh, TMEepBUYHbIE M BTOPUYHBIE (POTOXMMUYECKHE TPOLECCHI.
dotoaucconuanus u poronus. Potopuszndeckue (Je3aKTUBALMOHHBIE) TPOLECCHI PU MOTTIOIEHUN
u3nmydeHus. 3akoHsl Goroxumuu: I'porryca-Jlpenepa u OiinmTteiina-llITapka. KBaHTOBBIN BBIXO/.
Kunetuka  mpoieccoB, HpPOMCXOJAIIMX C  ydacTHeM  (OTOBO30YKIEHHBIX  MOJIEKYIL
Cencubmmmzatopel, CeHcuOunuzupoBaHHble (oToxumudeckue peaknuu. OCHOBHBIE DPa3THUIHs
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peakiuii ¢ GOTOXUMHUYECKUM U TEPMHUYECKUM HHHUIMHpOBaHHEM. DOTOXMMHUYECKHUE IMPOLECCHl B
atMocdepe, GoToCHHTE3.

enusie peakuuu. [Ipumepst peakinii, MPOTEKAOIINX O IETHOMY MexaHu3My. OCOOCHHOCTH
U OCHOBHBIE CTaIuM IEMHBIX peakuuid. MexaHu3Mbl 3apOKIEHUS, Pa3BUTHS U OOpbIBa LEMEil.
JluHeWHBI W KBaJApaTH4YHBIA OOpBIB Ieredl. 3BeHO Ienw, iMHa [enu. HepasBeTBieHHBIE H
pa3BETBICHHbIE LleNHble peakuuu. KuHeTuka Hepa3BeTBIEHHBIX LENHbIX peakuui. Craaun
pa3BeTBICHHONW LIeMHON peakuuu. BeposTHOCT, 00phiBa M pa3BeTBiCHUs Ienu. Pa3Butue
Pa3BETBJIICHHBIX LICITHBIX PEAKIIMI BO BPEMEHH, CTALIMOHAPHBIN U HECTALUOHAPHBIN PEKUMBI TCUEHUS
peakuuu. IlpenenvHble sABIEHHMS B PAa3BETBIEHHBIX peakuusax. HWKHUA M BEpXHUN Mpeaelibl
BOCIJIaMEHEeHUS (B3pbIBa) IleMHON peakiuu. [lomyocTpoB BocIiaMeHeHusl.

Paznen 8. Karanus

I'oMoreHHbli M rereporeHHbl Kartanu3. ABTokaTain3. OCHOBHBIE 3aKOHOMEPHOCTH
KATAIMTUYECKUX peakuuid. BiusHue Karanms3aropa Ha TEPMOAMHAMUYECKHE U KHUHETUYECKHE
XapaKTEpUCTUKU XUMHUYECKUX peakuuil. CelleKTUBHOCTD JAEUCTBUA KaranusaTopa. Katamutudeckas
AKTUBHOCTb, yJ€JIbHAsl KaTaIUTUYECKasi aKTUBHOCTh. ['oMoreHHbIi katanu3. CIUTHBIN U pa3esibHbIN
MEXAHU3MBbl KaTaIUTHUYECKUX PEAKLUH, SJHEPreTUUYECKUE JuarpaMMbl B3aUMOACHCTBUS PEAreHTOB C
KatannzaropoM. O0muil ¥ cnenuuyeckuii KUCIOTHO-OCHOBHBIN KaTanu3. DPPeKTUBHAS KOHCTAHTA
CKOPOCTH DPEakLMH, KaTaJu3upyeMOM BEIECTBAMM C KHCIOTHO-OCHOBHBIMH CBOMCTBaMHU.
Karanutuueckne KOHCTaHTBI CKOPOCTH peakuuu. ['ereporeHHslil katanu3. CKOpOCTb reTepOreHHO-
KAaTaJIUTHUYECKONM peakuuu. Tumel TIeTEepOreHHbIX KaTajau3aTopoB. 3aKOH  JAEHCTBYIOLIMX
noBepxHocted. Pomp axcopOuum B rereporeHHoOM —mporecce. KuHeTnka reTeporeHHo-
KaTaJIMTUYECKUX PEAKIUH, He TUMUTHPYEeMBIX 1ud¢y3uein. OTpaBiieHue KaTaau3aTopoB.

4. O0beM y4eOHOM JUCHUILIMHBI

Bcero Cemectp
Bun yuebnoit paboThl > 6
3E Axan. 3E Axan. 3E Axan.
q. q. 9.
OO01mas TpyA0EMKOCTh AUCHIHUTIINHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ay1uTOpPHbIE 534 | 192 2,67 9% 267 9%
3aHSITHSL:
Jlexiuu 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
JlaboparopHbie padboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 168 2,33 84 2,33 84
[ToaroToBka K 1a00paTopHbIM paboTam 84 42 42
KonTtakTHas camocTosiTenbHasi pabota 4,66 - - -
C 2,33 2,33
aMOCTOSITENIbHOE U3yYEHUE Pa3JIeoB 84 42 42
JACITUTUTAHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMEKyTOUHAS 0.8 0.4 0.4
aTTecTaIus 2 1 1
[ToaroToBKa K 3K3aMeHY 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
. Cemectp
Bun yuebnoit pabotbl Bcero 5 5
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3E Acrtp. 3E Acrtp. 3E Acrtp.
q q, q

OO01mast TpyA0€MKOCTh TUCIUTLITHHBI 12 324 6 162 6 162
i‘::;‘;”a" padoTa —aymHIOpHLIe | 5o | 4 | 067 | 72 | 267 | 72
Jlexuyu 1,78 48 0,89 24 0,89 24
[TpakTaeckue 3arstus (I13) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHas padoTa 126 2,33 63 2,33 63
[ToaroToBka K J1abOpaTOpHBIM paboTam 63 31,5 31,5
Comscrommenos e paron | [ 238 288 |
JIACIIUILIUHBI & 63 315 315
Buabi KoHTpOJIA:
IK3amMeH 2 54 1 27 1 27
KoHtakTHass pabota — MPOMEXKYTOYHAs 0.6 0.3 03
aTTecTanus 2 1 1
[ToaroToBka K 3K3aMeHy 53,4 26,7 26,7
By MTOroBOro KOHTpoOJIA: JK3aMeH JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«AHAJINTHYECKAsi XUMHSI H (PU3NKO-XHUMHUYECKHEe MEeTOIbI AHAJIN32»

1. Meap AMCHUIVIMHBI — TpuoOpeTeHHe OO0YYaloUUMKCA 3HaHMA M KOMIIETEHLIUH,
HEOOXOIUMBIX JIJISl pPELICHHS] KOHKPETHBIX 3aJ]ad XMMHUECKOT 0 aHalln3a.

2. B pe3yabTare u3y4eHusi JMCHUILIMHbBI 00y4YaKOIIMIiCS JOIKEeH:
Obaaoams creayomMy KOMIETEHIIUSIMHA U UHAUKATOPAMH UX JIOCTHIKEHUS:

OIIK-1.3; OIIK-1.11; OIIK-1.20;

3name:

— OCHOBHBIE TOHSATHS, TEPMHUHBI, METOJbI U TMPHUEMbl Ka4€CTBEHHOTO M KOJIMYECTBEHHOTO
XHMHYECKOI'0 aHAIIN3a;

— TEOPETUYECKUE OCHOBBI (PU3UKO-XUMHUUECKHX METOJIOB aHAJIN3a;

— MPUHIUIBI padOTHl OCHOBHBIX MPHOOPOB, UCTIONB3YEMBIX JI MPOBEACHUS KaUeCTBEHHOTO
1 KOJIMYSCTBEHHOTO aHAIIN3a;

Ymemo:

— IPUMEHSTh MPUOOPETCHHBIE MPAKTHUYECKUE HABBIKK B MPO(HECCHOHATBLHON JeATEThHOCTH
JUTSL pEIIEHUs KOHKPETHBIX aHAIMTUYECKHUX 3a/1a4;

— MPOBOJUTH OOOCHOBAaHHBIM BBHIOOpP METOJa aHadM3a C y4eToM ILened W O0coOeHHOCTel
JTAaHHOW MPAKTUYECKOM 3a]1auu;

— MPOBOJUTH PACUETHI HA OCHOBE MPOBEICHHBIX HCCIIEI0BaHU;

— IPOBOJUTH METPOJIOTHYECKYIO OLIEHKY pE3yJbTaTOB KOJUYECTBEHHOTO XHWMUUYECKOIrO
aHaan3a

Bnaoemy:
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— OCHOBaMHM METPOJIOTHYECKOH OIEHKH pPE3yJIbTaTOB KOJWYSCTBEHHOTO XHMHUYECKOTO
aHajau3a;

— MpUeMaMHu MHTEPIPETALUU Pe3y/IbTaTOB aHAIN3a Ha OCHOBE KBAJIMMETPUYCCKHUX OLICHOK;

- MeTO[[OJ’IOI‘PIeﬁ XUMHNYCCKUX nu (I)I/I3I/IKO-XI/IMI/I'-ICCKI/IX MECTOI0B aHaJlk3a, IJ_II/IpOKO
HCIIOJIb3YEMBIX B COBPEMEHHOW aHATMTUYCCKOM MTPAKTUKE

3 Kpartkoe cogep:xaHue JTUCHUILIAHBI

Pasoen 1. BBeneHne B COBpPEMEHHYIO aHATUTHUECKYI0 XUMHIO. MneHTHdukanus MOHOB
3JIEMETOB B pacTBOpE

1.1. AHanuTHYeCKast XMMHS KaK OCHOBA METO0B U3YUYEHUS U KOHTPOJISI XUMUYECKOTO COCTaBa
BEIIECTB B MAaTEpUaIbHOM IPOM3BOJACTBE, HAyUHBIX HCCIEIOBAHUSX, B KOHTpOJIE OOBEKTOB
OKPYXKAarOILEH Cpebl.

Bunpl ananmza. AHaTUTUYECKUUA CUTHAJI KaK HOCUTEIb KAYECTBEHHOM M KOJIMYECTBEHHOM
uHpopmanuu 00 oOBeKTe aHanmM3a. XUMHUYECKHE, (DU3UKO-XMMHUYECKHE METOABl aHalu3a, HuX
B3aMMOCBS3b, COOTHOIIIEHHE U MPUMEHEHHE. AHaIUTHYeCKas GpopMa U aHATUTHYECKHUE MPU3HAKH.
CHCTeMHBIH MOAXO0M K aHAIM3y cMeceil 31eMeHTOB. COBpeMEHHbIE (PU3UKO-XUMHYESCKHE METOIbI
UACHTU(DUKAIINY SJIEMEHTOB U coequHeHul. [Ipumeps! penieHus 3a1a4 aHAIUTUYECKOTO KOHTPOJIS B
XUMHUYECKON TEXHOJIOTHH, B aHAIIN3E¢ 00bEKTOB OKPYKAIOIIEH CPEIbl U JP.

1.2. 3amaun 1 00BEKTEI XUMUYECKOr0 aHaJINU3a.

DNEeMEHTHBIN, MOJCKYJISPHBIA, (a30BbId W W30TONHBIM aHanu3. KolWdecTBEeHHBIH U
KaueCTBEHHBIH aHAlU3 OPraHUYECKUX W HeopraHumdeckux BemiecTB. Crenupuka aHAIUTHYECKUX
peakuuid, WCHOJIb3YeMBIX B aHAM3€ OpraHUYecKuX coenuHeHuil. OCHOBHBIC TpeOOBaHUS,
peIbsABIsEMble K METOJIaM XUMUYECKOro aHanusa. [ pynmnoBble, 001Iue, YacTHbIC, XapaKTEpHbIE U
cnenuuIHbIe peakuuu. [1yTu MOBBIICHUS N30UPATETLHOCTH AHATUTHICCKUX PEAKIUH.

MeTtponoruueckre OCHOBBI aHATUTHYECKUX METO/I0B. OCHOBHBIE UCTOYHUKHU MOTPEITHOCTEN
pe3yabTaTOB aHajiu3a U CrocoObl WX oneHku. OOIIas XapakTepucTUKa XMMUYECKOTO aHalin3a Kak
U3MEpPUTENbHOTO mpouecca. OCHOBHbIE aHAIUTUKO-METPOJIOTHYECKHUE XaPAKTEPUCTUKU METOAOB U
pe3ylnbTaToB  aHaiuu3a, CnocoObl WX  OUEHKU: 1penen  oOHapyxkeHHs, Ko3(hdUIHEHT
YyBCTBUTEIBHOCTH, HWXHSS W BEPXHAS TPAaHMIA OMNPENETSEMBbIX COACPKAHUMN, CEIEKTUBHOCTD,
MPEIU3UOHHOCTH B YCIOBUAX CXOJUMOCTH (TIOBTOPSIEMOCTH) U BOCIIPOM3BOAMMOCTH, IPABUIILHOCT,
AKCIpeccHOCTh. CpaBHEHHE METOOB MO UX aHAITMTHUKO-METPOJIOTUYECKUM XapaKTEPUCTHUKAM.

Bri6op Merona anammza. IlocranoBka aHanuTHdeckoil 3amaun. Kpurepuu BbIOOpa MeTona
aHanmuza. CocTaBlieHHE pallMOHAIBHON CXEMBbI aHallM3a C Y4YeTOM CBOMCTB OOBEKTa aHAIW3a U
OTIEpAIIMii 110 MOJATOTOBKE MPOOBI K aHAIM3Y, TPEOOBAHMM K pe3ylbTaTy aHaIN3a U €r0 CTOMMOCTH.
MeTtonsl pa3neneHus W KOHIEHTpUpoBaHuA. [uOpumHble Meroabl aHanuza. (OcobeHHOCTH
OTIpENICTICHUsI MAaJbIX COJEPKaHUM HEOPraHMYEeCKUX W OpPraHWYECKUX BEIIECTB. AJTOPUTM
MPOBEJCHUS aHanu3a: OTOOp cpeAHeil mpoObl, MOATOTOBKAa MPOObI K aHaIM3y, H3MEpEeHHe
AQHAJTMTUYECKOTO CUTHAJIa U €r0 METPOJIOTUYECKAsl OILIEHKA, PacueT pe3yJIbTaTOB aHalM3a U UX
WHTEpIpeTaLHus.

XWMHYECKHE PABHOBECUS B TOMOTEHHBIX W TETEPOTE€HHBIX CHCTEMax, NMPUMEHSEMBIX B
AHAJTUTUYECKON XUMHUH.

OCHOBHBIE THIIBI PEAKIIUNA, TPUMEHSIEMBIX B AHATUTUYECKON XUMHUH (OCAXKACHUS, KHCIOTHO —
OCHOBHBIE, KOMIUIEKCOOOpa30BaHUsl, OKUCICHUI-BOCCTaHOBIIEHHUsT). COCTOSIHIE MOHOB DJIEMEHTOB B
pactBopax. KOHCTaHTBI  paBHOBECHS  AHATUTUYECKUX  PEAKIUA:  TEPMOAMHAMUYECKHUE,
KOHILICHTPAllMOHHbIE,  yclOBHbIE.  (DakTOpbl, BIUAIONIME HAa  XUMHUYECKOE  pPaBHOBECHE
(kommuIekcooOpa3oBaHue, 00pa30BaHHE MAaJIOPACTBOPUMBIX COCIUHEHUN, HW3MEHEHHE CTCICHH
OKHUCJIEHUSI ONPENENsieMOr0 UOHA, BIUSHUE MPUPOJIbI pACTBOPUTENS,, HOHHOW CHUJIbI, TEMIEPATYPHI,
COCTaBa pacTBOpa).
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PaBHOBecHUs B aHATMTUYECKH BaKHBIX IIPOTOJIMTHYECKUX cUcTeMax. KOHCTaHThI KUCIIOTHOCTH
U OCHOBHOCTH. YpPaBHEHHs MaTepUAIbHOr0 OajaHca peakTaHTOB cHucTeMbl. Bprumcnenue pH
pPAcTBOPOB KUCJIOT U OCHOBAaHWM pPa3iIMYHON CHJIbI, CMECEH KUCIOT M OCHOBAaHUH. XUMHUYECKHE U
dusnKo-xuMHUecKue crocoos! onpeaeneHus pH pacrBopos. BydepHbie pacTBOpHI, UCTIOIB3YEMbIC B
XHMHUYECKOM aHaJIM3€e: UX COCTaB, CBOMCTBA (OydepHas eMKOCTh, 001acTh OydepupoBaHus), pacueT
pH, npuMeHeHnEe B aHATUTUYECKON XUMHUH.

AHanmuTHYecKue peakliui KOMIIJIEKCOOOPa30BaHus, OCAKICHUS, OKUCICHHUSI-BOCCTAHOBIICHMS.
PaBHOBecHsT aHAIMTHUYECKUX pEaKIUil KOMILIEKCOOOpa3oBaHUS U ympasieHune umu. OOmme,
CTYIEHUYaThle M YCJIOBHbIE KOHCTAHTBl YCTOMYMBOCTH KOMIUIEKCHBIX coequHeHuil. Pacuer
KOX(P(UIIMEHTOB TOOOYHBIX peakiuii. Vcrmonp3oBaHue peaknuii KOMIUIEKCOOOpa3oOBaHUs B
aHAJIUTUYECKOW XUMHMU (OOHapyKeHMEe M KOJMYECTBEHHOE OIpeiesieHHe, MacKUpOBaHHE,
KOHLEHTpUpoBaHue). Vcrnonb3oBaHuE peakuMili OCaKIEHUS B aHAIMTHUECKUX LENIIX U HX
xapakrepucTtika. KoHcTaHTa paBHOBECHS peakIMil 0Cca)IeHUS-pACTBOPEHNUS; (PAKTOPbI, BIUSIOLIUE
Ha pacTBOPUMOCTb OCaJKOB. Pacuer ycnoBuil ocakeHusl U pacTBOpEHUs: 0caakoB. OKUCIUTENBHO-
BOCCTaHOBUTEJNIbHBIE paBHOBecUs. CTaHAApTHBIN, U pealbHbI OKUCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
noteHuuanbl. @akTopbl, BIAMSIONIME HA HAIIPABJIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
KoHcTanTa paBHOBECHs U €€ XMMHMKO-aHAJIMTUYECKOE 3HAUEHHE.

Opranuueckre aHaTUTUYECKUE PEareHThl B aHAJIN3€ HEOPraHUUECKUX BEILECTB.

Opranuyeckue COEIMHEHMs, NpPUMEHsEeMble B XUMHYecKOoM aHanuze. OpraHudeckue
anamutrueckue pearentsl (OP). Knaccngukanus OP mo tumny peaknmii ¢ HeOpraHH4eCKUMH HOHAMH.
Kommnekcoobpasytomme OP u  crpoeHue HX MOJIEKYJI: (YHKIMOHAIbHO-aHAIUTUYECKAd MU
AQHAINTUKO-aKTUBHAas TIpymnmnbl. OCOOEHHOCTHM M IpeumyllecTBa ucrosb3oBanus OP, oOnactu
npuMeHeHus. Teopus neilcTBus komiuiekcooOpasyromux OP: yuer nonHoro cocrostuus OP u
MeTauia. ['mrnore3a aHaJIOrMM M NPAaKTHUYECKUE BBIBOABLI M3 Hee. lIpupoma XMMHUYECKOM CBs3U B
komiuiekcax OP ¢ noHaMu MeTayuloB U ee MpOsIBJICHHE B IIBETHOCTU KoMmiuiekcoB. Peakuuu OP ¢
xpomodopHbeiMU 3neMeHTamMu. OP-ocagutenu. PactBopumocts OP M MX KOMIUIEKCOB C¢ MOHaMU
METAJIJIOB B BOAE W B OpraHnyeckux pactBoputensix. IIpumenenne OP nns aHammTH4ECKOro
KOHIEHTPUPOBAHUS.

Paszoen 2. XapakTepucTuka METOJJOB KOJIMYECTBEHHOI'O aHATIN3a

MeToapl KOJMYECTBEHHOTO aHanu3a. [IpuHIunbel M 3a7adydl KOJIMYECTBEHHOTO AaHau3a.
Knaccugukarus MeTo10B KOJMUECTBEHHOr0 aHanu3a. TpeboBaHusl, IPpeabIBIsSeMble K XUMUYECKUM
peakuusM B KOJMYECTBEHHOM aHaju3e. DTambl KOJUYECTBEHHOTO OMNpPENEICHUs. XapaKTepUCTHKA
pE3yJIbTaTOB KOJIMYECTBEHHOTO XHMMHYECKOro aHainu3a. OnpeneneHue COAEp KaHMs BEIIECTBA B
pactBope, pacuetHbie Gopmyasl. CrnocoObl TPEACTaBICHUs] PE3yJIbTAaTOB aHaiuza. [Ipumepsl
IPUMEHEHHS METOJOB MAaTEMaTHMYeCKOM CTaTHUCTUKM Il OLIEHKM pe3yJbTaTOB aHaln3a.
[TpaBHIIBHOCTH U MPELIM3UOHHOCTD PE3YJIbTaTOB AHAIU3A.

2.1. Peakumm ocaxJIeHMs B KOJMYECTBEHHOM aHanu3e. [ paBUMETpUUYECKHMH aHaIW3.
CymHocTh TpaBUMeTpUyecKoro aHanuza. Ocaxaaemas U rpaBuMerpudeckas GopMbl; TpeOOBaHMUS,
peabsABIseMble K HUM. BaxHeilue omepanuu (3Tanbl) rpaBUMETpUYecKoro aHanusa. [Ipomecc
oOpa3oBanusi ocaakoB. DakTopbl, BIUAIOINIME Ha TMOJHOTY OcCaxJeHus. BpiOop ocaxmaromiero
pearenta. Heopranmdyeckue ¥ OpraHM4YecKHME OCAAUTENM B T'PaBUMETPUYECKOM aHAJIN3E.
Teopetnueckoe 000CHOBaHHME BBHIOOpA ONTUMAIBHBIX YCIOBUH OCAXKICHHUS KPUCTAIIMYECKHX U
aMOpQHBIX OCaaKoB. Buabl 3arps3HeHHs OCaJAKOB M CrmocoObl uX ouucTku. [lomyueHue
rpaBUMeTprUeckuX Qopm. MCTOYHMKM MOrpentHocTeil, TOYHOCTh U MYTH TOBBIIMIEHUS TOYHOCTH
IrPaBUMETPUYECKUX ONpEAENICHN. BpbrunciaeHus B IpaBUMETpUYECKOM aHanu3e. KOHKpeTHbIE
IpUMEphl NMPAKTUYECKUX ompeseseHnid. JOCTOMHCTBA U HEIOCTaTKH TPaBUMETPUUYECKOTO METOJa
aHain3a. OcaguTenbHOE TUTPOBAHNUE.

2.2. Mcnonp30BaHue IPYrux peakyii B aHATUTUUYECKON XUMUU. TUTPpUMETPUUECKHE METOIbI
ananu3a. [lpunnun tutpumerpun. TutpoBanue u ero stamnsl. ['padudeckoe nzo0paxkeHue mporecca
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TUTPOBAaHUSA — KpUBBIC THUTPOBaHMs, HX BHIbl. CKa4yoK Ha KpPUBOW TUTPOBaHUA, TOYKa
skBuBasieHTHOCTU (T.D.) M koneunas touka TutpoBaHus (K.T.T.). IlepBuuHble M BTOpPUYHBIE
CTaHJapThl. [IpueMbl TUTPUMETPUUECMKOrO aHaIu3a: MpsiMoe U 00paTHOE TUTPOBAHUE, KOCBEHHBIE
METOABL. MeTposiorudeckas XapaKTepUCTHKAa TUTPUMETPUYECKMX METONOB. Tumbl peakuuu,
UCMONb3yeMbIX B TUTPUMETPUUECKOM aHalu3e; TpeOOBaHMs, MPEAbSABISIEMbIE K HHUM.
Knaccugukanust THTpUMETPUIECKUX METOJIOB aHAIIN3A.

2.2.1. Meroapl KUCIIOTHO-OCHOBHOT'O TUTpOBaHuUs. CyIIHOCTh METOAA KUCIOTHO-OCHOBHOTO
TUTpOBaHUsA. KpuBble KHCIIOTHO-OCHOBHOTO TUTpOBaHMs. PacueT M mOCTpOeHHE TEOPETHUECKUX
KPUBBIX TUTPOBAHMS CHJIbHBIX M CJIAOBIX OJHOOCHOBHBIX HPOTOJINTOB. PaKTOPHI, BIMUAIOLIME HA
BEJIMYMHY CKayKa Ha KPUBBIX KHCIOTHO-OCHOBHOTO TUTpOBaHMs. CrtocoObl yCTaHOBICHHS KOHEUHOM
TOYKHM TUTpOBaHMsl. KMCIIOTHO-OCHOBHBIE MHIMKATOPBI, HHTEPBAJ NEPEX0[a OKPACKA MHIUKATOPA,
nokasaresnb TutpoBanus (pT). [IpaBuio BeIOOpa MHAMKATOpA ISl KOHKPETHOTO CIy4ast THTPOBAHHUAL.
WNHaukaTopHble NOIPENIHOCTH M MX OLEHKA. [IpakThueckoe NpUMEHEHHE METOAA KHUCIOTHO-
OCHOBHOTO THUTpOBaHUA. Vcmonb3oBaHUME HEBOAHBIX pPACTBOPUTENEH B KHCIOTHO-OCHOBHOM
TUTPOBAHUMU.

2.2.2. KOMIUIEKCOHOMETPUYECKOE TUTPOBaHUE. VCToIbp30BaHUE KOMILIEKCOOOpa30BaHUS B
XUMHUYECKOM aHanu3e. Heoprannueckue u opraHudeckue aurasjpl. KOMIUIEKCOHBI U UX CBOMCTBA.
OcobeHHOCTH peaklui KOMIUIEKCO0Opa3oBaHus (XenaTooOpa3oBaHus) HOHOB MeTauioB ¢ D/[TA.
VYCII0BHBIE KOHCTaHTBl YCTOMYMBOCTM KOMIUIEKCOHATOB M HX IIPAaKTHYECKOE HCIIOJIb30BAHUE.
O6ocHoBaHME BBIOOpA ONTHUMAIBHBIX YCJIOBUN KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUs. Kpupble
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUA. DaKTOPBI, BIMSIOIIME HA BEJIMYMHY CKAa4Ka HA KPUBBIX
tutpoBanus. Criocods! ycranosnenus T.3. u K.T.T. MeTtannoxpoMHble HHIUKATOPbI, TPUHLIUI UX
neiictBus. BeiOop nHAKMKaTOpa 17151 KOHKPETHOTO CiIy4asi THTPOBaHMs. AHAINTHYECKHE BO3SMOXHOCTH
METOJIa KOMIUIEKCOHOMETPUYECKOT0 TUTpPOBaHMs. [IpuMeHEeHHe KOMIUIEKCOHOB B aHAJIUTUYECKOU
XUMHH B KA4E€CTBE MAaCKUPYIOIUX areHTOB.

2.2.3. MeToJibl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUS. OOIas XapaKTepUCTHKA
METOJIOB OKHCIIMUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. (OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN
NOTEHLIMAl ¥ OKHUCJIHUTEIbHO-BOCCTAHOBUTENbHAA peakius. DakTopbl, BIMSIONIME HAa BEIUYUHY
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOIO  NMOTEHIMAna. KOHCTaHTBI paBHOBECUS  OKHUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX peakuuil. BbIOOp TUTpaHTa M ONTHMAabHBIX YCIOBUH TUTpoBaHus. Kpusbie
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOIO TUTPOBaHUsA. DaKTOpBI, BIUAIOIIME HA BEJIMYMHY CKAayKa Ha
KpuBONl TUTpoBaHMs. MHAMKANUS KOHEUYHOM TOYKM THUTPOBAHMSI XUMHUYECKUMH U (PU3HKO-
XUMHYECKMMH MeTonamu. [lepmanranaromerpus. XapakTepuCTUKAa METOAA. Y CIOBUS MPOBEACHUS
NepMaHraHaTOMETPUUYECKUX olpeneneHuil. BemlecTBa, onpenensiemble epMaHraHaTOMETPUUECKUM
MeTonoM. JlocronHcTBa M HenoctaTku Merona. Momomerpus. XapakTepucTHKa METOJA, YCIOBHSA
IIPOBEJCHUSI MOJIOMETPUYECKOr0 OIpe/eleHns BemecTB. JIOCTOMHCTBA M HEIOCTAaTKH METOAa.
AHanuTnueckue 0coOEHHOCTH JAPYIMX METOAOB OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMS
(xpomaTomeTpusi, OpOMaTOMETpHsl, BaHAIATOMETPUS, LIEPUMETPUSI) B XMMUUECKOM aHATIU3E.

Paszoen 3. Du3nKo-XUMUUECKUE METO/IbI aHATTN3a

3.1. Beenenue B pusuko-xummuueckue Meto bl ananuza (DXMA).

OXMA - cocTaBHas 4aCTh COBPEMEHHOU aHanuTH4Yeckoi xumuu. Knaccupukanus Gusnuko-
XUMHYECKHX METOJIOB aHanu3a. AHATUTHYECKHM cUrHan Kak MH(opMaTuBHasi (YHKIHMS COCTaBa
BellecTBa U ero koaudectsa. OTHOcUTENbHBIM Xapaktep wusMepenuid B DPXMA. Ilpenen
OoOHapyXeHHsI U 4yBCTBUTENbHOCTh MeTona. dopmyna Kaiizepa. Bepxuuil 1 HIKHUNA JMana3oHbI
OnpeAensieMbIX coaepkaHui. JIMHEWHBI Iuana3oH ONPENENAEMbIX KOHIEHTpAlUil. OTaJOHBI.
[TprieMbl KOTMYECTBEHHBIX U3MEPEHUI (BHEILIHEr0 U BHYTPEHHETO CTaHAapTa, 100aBOK, TUTPOBAHUS,
mudpdepenimanbaple  Metoab)) B PXMA, wuX XapakTepuUCTHKa M YCJIOBHUS TNPUMEHEHUS.
AHanuTHYecKue U MeTpoJsiornyeckue xapakrepuctuku @XMA.

3.2. CnekTpalibHbIE METO/Ibl aHAJIM3A.
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Knaccudukanmsi crekTpaabHbIX METOJOB aHanu3a. llojydeHne XMMHKO-aHATUTHYECKOMN
uHGOpPMALIUU TIPH B3aUMOJCHCTBUU 3JIEKTPOMAarHUTHOTO M3JIy4eHHs ¢ BemiecTBOM. Onrtudeckue
METO/bl aHajau3a. ATOMHAas U MOJEKYJspHas CHEKTpOcKonus. AOGCOPOLMOHHBIE U IMHUCCHOHHBIE
METO/Ibl aHAIM3A.

ATOMHO-DMHMCCHOHHBIA  CIIEKTPajbHBIA  aHanu3. TeopeTnyeckue OCHOBBI  aTOMHO-
OMHCCHOHHOTO  CIIEKTPAJbHOrO aHaiu3a. VICTOYHWKM BO30YXKIEHHUS CIEKTPOB. ATOMHO-
SMHUCCHUOHHBIE JIMHEWYaTble CHeKTphl. IlpaBuia oTOGOpa 3JIEKTPOHHBIX IEPEXOJOB. 3aIUCh
CHEKTPAJbHBbIX JUHUI B BHUAE TepMOB. CXEMBbl 3JEKTPOHHBIX IE€PEXOJOB B aTOME ILIEIOYHOIO
metayuia. Pacnpenenenue boiblMaHa M 3acelleHHOCTb YPOBHEH BO30YXJIEHHOIO COCTOSIHHUA.
@akTophl, BIUSIOLIME HA WHTEHCUBHOCTb CIEKTpalbHbIX JUHUM. [Ipoueccel noHM3anuu U
camonoryomeHus B miazme, gopmyna Caxa. CrnekTpajibHble MPUOOPBI U CHOCOOBI perucTpanuu
cnekTpa (BusyaubHbIH, (oTtorpaduueckuii u Qorosnexrpuueckuii). KauecTBeHHBI aHAIU3,
pacmiMppoBKa SMUCCHOHHBIX CIEKTPOB M MJEHTU(UKALMA 3JIEMEHTOB MO UX CIEKTpaMm.
KonnuecTBennwlii  ananm3, ¢opmyna Jlomakuna-Illaiibe. [IpakTuka aTOMHO-IMHUCCHOHHOM
CIEKTPOCKONUU. ATOMHO-DMHCCHOHHBIM aHaW3 C HMHAYKTHBHO CBSI3aHHOM IIIa3MOH. XUMHKO-
CIEKTpaJIbHbIE METO/Ibl AHATIN3A.

ATOMHO-3MHMCCHOHHAass  ¢oTroMeTpus  IulaMeHu. ['a3oBble  IUIaMeHa  Kak — BHJIBI
HU3KOTEMIIEPATYpHON IUIa3Mbl, HUX XapakTepucTuka. biok-cxema mamMeHHoOro ¢oromerpa.
Bo3MoxHOCTH MeTola M €ro OrpaHu4yeHus. AHUOHHBIH W KaTHOHHBIM 3ddexTs. MeToabl
KOJIMYECTBEHHBIX ~ ONpeAeNieHnid B  miamMeHHod  Qoromerpuu. Ilpemen  oOHapyxeHHS,
IPELU3UOHHOCTb, CEJIEKTUBHOCTb. O0IaCTH IPUMEHEHUS.

AToMHO-abcopOnmoHHast  criektpodoromerpus.  OOmas  XapakTepUCTHKAa  METOJa.
[Tornomenue 3IEKTPOMATHUTHOTO M3JIy4eHUs CBOOOJHBIMH aToMaMmH. biok-cxema mnpubopa.
VIcTOYHUKH MOHOXpOMAaTHYeCKOro m3iydeHus. CrocoObl aToMu3amuu MpoObl. MomymisTop, ero
Ha3zHaueHue. M30upaTenbHOCTh, JOCTOMHCTBA U HeNOCTaTKU MeTona. CpaBHEHHE aHATIUTHUYECKUX
XapaKTEpUCTHK METOJI0B aTOMHON aOCOpPOLIMK M aTOMHOW SIMUCCHH.

3.3. MonekynspHas cnekrpockonus. Crekrpodoromerpuueckuil ananus. MeToabl
ONTUYECKON MOJIEKYISIPHOM creKTpockonuu. lloryomenne 53IeKTPOMarHUTHOTO —M3JIY4EHHUS
MOJIEKYJIaMH. ODJIEKTPOHHBIE TEPEXOJbl U CIEKTPBI MOIJIOMEHUs MOJIEKYl. CXEMbI 3JIEKTPOHHBIX
nepexo/10B. CpaBHEHNE aHATMTHYECKUX CUTHAJIOB, 00ycioBIeHHbIX d-d*—nepexoaamu, nepexogamu
C IEPEHOCOM 3apsja u m-n*—Tnepexoamu. 3akoH byrepa-Jlambepra-bepa. Monsipublil ko3 duriment
noriouieHust CrnocoOsbl ero ompeneneHus. ONTUMHU3alus yCIOBUM aHATUTHUECKUX OIpENeIeHHM.
Bei0op ontuManbHOM AMMHBI BOJbI U paboyero cBeTopmibTpa. KOHTpacTHOCTh aHATUTHYECKON
peakuuu. OTkiaoHeHus oT 3akoHa byrepa-JlamOepra-bepa. CpaBHeHnue ¢oromeTpun u
crekTpodoToMeTpuu. Anmaparypa ajs CleKTpo- U GOTOMETPUUYECKHX U3MEPEHUN. XapaKTepUCTHKa
dboToMeTpUYECKUX METOJI0B aHanu3a. M30upaTenbHOCTh B CIEKTPOPOTOMETPUH U €€ 00ecreueHHUE.
[TpyuHIMT aATUTUBHOCTH MOTJIOUICHUS B aHAJIN3€ OMHAPHBIX CMECE MOTJIOLIAIOIUX BEIIEeCTB, METO/
@upopara. TouHOCTh pe3ynabTaToB (OoTOMETpHUecKUX ompeneineHuil. Juddepenunanbuas
¢doromerpus. Meron OaHO- M JABYCTOpOHHeH muddepeHnuanbHoi  (GoTtoMeTpun. MeTos
CHEKTPO(YOTOMETPHUUECKOTO TUTPOBAHUSI.

TypOunumerpudeckuid U HedenoMeTpHuecKuil MeToJbsl aHanu3a. PaccesHue cBera
JUcnepcHbIMU cucTeMaMmu. CBsI3b ONTHYECKON IUIOTHOCTH C KOHIIEHTpAlMeW OIpeaesieMoro
BemecTBa. Koap¢unuent MyTHOCTH cHCTeMBl. TeopeTHdyeckue OCHOBBI TYypOUIUMETpPUHM U
Heemomerpun. YpaBHeHue Poames. TpeOGoBaHus, mpeabsBisieMble K HCIOJb3yeMbIM PEaKITUSIM.
TypOuanmMeTpudeckuii KHHETHYECKU MeTo 1. BO3MOKHOCTH METO/I0B.

JlromuHectieHTHbIE MeTonbl aHanmu3a. dnyopecuenuus u ochopecuenuus. [Ipumenenue
HHEPreTUUECKO auarpaMmbl SIOIOHCKOTO NMPH PACCMOTPEHUM CHUHIJIET-CUHIJICTHBIX M CHHIJIET-
TPUILIETHBIX AJIEKTPOHHBIX TNepexojoB. KonebarenpHas penakcanys W BHYTPEHHSSI KOHBEPCHS.
KBaHTOBBII 1 SHEpreTHYecKuid BIX0 1bl. DAKTOPBI, BIUSIIOIINE HA HHTEHCUBHOCTD (DIyOPECLIEHIIUH.
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TemmnepaTrypHoe M KOHIIEHTpalMoHHOE TyiieHue Quyopecuennuu. [IpaBmio Crokca-JIommens.
CBsI3b CTPOEHUSI MOJICKYJIBI OPTraHUYECKOTO COCTUHEHHUS C €ro CIOCOOHOCTHIO K (hIIyOpECHEHIIHH.
3epKaibHasi CHUMMETpHUs CIEKTPOB IOIVIOLIEHUA W HcIyckaHus (mpaBuwio JleBmmHa). 3akoH
BaBunoBa. Cxema (iayopumeTpuuecKux H3MepeHHil. BpiOOp MEepBHYHOTO H  BTOPHYHOTO
cBeToGmibTpoB. ['pagynpoBoyHas  3aBUCUMOCTb M KOJIMYECTBEHHBIH  aHanmu3. OOmas
XapaKTEepUCTUKA METOA.

Pazoen 4. DnexTpoxuMuyeckne MeTo sl anainuza (OXMA).

Knaccupukanums OXMA. Knaccupukanust 31€KTpOJOB U DIEKTPOXUMHUECKHUE METOIBI.
[Tonspuzyembie W HenosisipuzyeMble dJekTpoabl B OXMA. Hcnonab3yemble XUMHYECKHUE U
IIEKTPOXUMHUYECKUE PEAKLUU, TpeOOBaHMs, NPEAbSBISIEMbIE K 3TUM peakuusM. Bo3MoxkHOCTH
OXMA.

KonnykToMeTpusi 1 KOHAYKTOMETpUdeckoe TuTpoBanue. OOIIas xapakTepucTHKa METOJa.
VY aenpHas U DKBUBAJICHTHAS JIEKTPOIIPOBOIHOCTL PACTBOPOB JIEKTPOJIUTOB. [10ABUKHOCTE HOHOB.
[IpsiMass KOHOYKTOMETPHUSI U KOHIAYKTOMETpUYECKOe TUTpoBaHue. KpuBble TUTpoBaHusA. DakTopHI,
BIMAIONIME HA XOJ KpPUBBIX TUTpoBaHus. llpuHnunuanbHass cXeMa YCTaHOBKM  JUId
KOHJYKTOMETPUYECKMX HM3MEPEHUH, MWCIOJIb3yEeMbIE  JJIEKTpOAbl. BoO3MOXHOCTM  MeTOJa,
JIOCTOMHCTBA, HefocTaTKu. IIpuMeps! onpeneneHuil. .

Bricokouactornoe tutpoBanue. OcobenHoctu metoa. [IpuHiunuansHas cxema yCTaHOBKH.
Hcnonb3yemble UHAYKTUBHBIE M €MKOCTHbIE O€33/1eKTpojHble suelku. DOpMbl KPUBBIX
BBICOKOYACTOTHOTO TUTpOBaHus. Annaparypa. Bosmoxxnoctu Merona. Ilpumepsl onpeneneHuil.

[loreHunomeTpuss M NOTEHIMOMETpUUYEcKoe TUTpoBaHue. OmpezneneHue  MeToJa.
Hcnons3zyemple siueiikd. VIHIMKATOpHBIE 3JIEKTPOABI M DJIEKTPOAbl CpaBHEHMs. Monomerpus.
JlonHaHoBckui U nu¢dy3MoHHBIN noTeHuuansl. Kiaccudukaiys MOHOCENEKTUBHBIX 3JIEKTPOJIOB.
OcCHOBHbIE XapaKTEPUCTHUKU HOHOCEJIEKTUBHBIX JJIEKTPOJOB PA3IWYHBIX THUMNOB. [IpuunHbI,
00ycJI0BIMBaOIIME N30MPATENLHOCTD AMEKTPOI0B. YpaBHeHue Hukonbckoro-OiizeHMana. MeTo bl
ompeneneHus Kod((QUIMEHTOB CEIEKTUBHOCTH, BEPXHET0 W HIKHETO Tpejeia Jauana3oHa
onpeneNsgeMbIX CoJepkKaHUU. YTIOBOW KOAIPOHUIMEHT HIEKTpPOAHOW (QyHKIMH. MeToabl
KOJIMYECTBEHHBIX OIpeAeTeHUI 1 yclioBus ux npumeHenus. [Ipsmas norennuomerpust (pH-metpus,
uoHomerpus). Bo3moxHocTM  Meroma.  Mertoasl  TuTpoBaHuMA.  OOpa®oTka — KPHBBIX
MOTEHLIMOMETPUYECKOTO TUTPOBaHUsA. MeToabl 106aBOK.

Bonbramnepomerpudeckue MeTo bl aHanu3a. Kiaccuueckas nonsiporpadusi, OCHOBBI METOAA.
[TpuHuMnuanbHas cxeMa nojsiporpaduueckoil yctaHoBKU. Vcronb3yeMble 3JeKTpo/ibl, TpeOOBaHMs,
IpeIbsABIsEMBbIE K AIeKTpoaaM. [lonspusanuoHHble KpUBbIE MHANKATOPHBIX AJIEKTPOAOB. PTyTHBIN
KamaroUui d3JeKTpoa, TBepable snekTpoasl. [lomsporpammel. MHTepnperamus mnoasporpamm.
OctarouHblil U KOHAeHcaTOpHBINA Toku. DapaneeBckuil Tok. CBOMCTBA peenbHOro 1up(y3HOHHOTO
ToKa. YpaBHeHue MibkoBuua. YpaBHeHue nomisiporpaduyeckoit BosHbl I'elipockoro. Ilorennuan
1oJ1yBOJIHBEL. BbI0Op M HazHaueHue nossiporpaduyeckoro GpoHa. AHOMaIMM Ha NOISpOrpaduyeckux
KPUBBIX M HMX YycTpaHeHue. KauecTBEHHBI M KOJIMYECTBEHHBIH MOISIPOrpapUuecKuil aHaIn3.
CoBpeMeHHbIE  HaNpaBlIeHUs  pa3BUTUS  BoibTamrepoMeTpuu. OOJaCTHM  HMCIOJIB30BaHMA.
B03MOXXHOCTH, TOCTOMHCTBA U HEAOCTATKU METO/1A.

Amnepomerpuueckoe TuTpoBaHue. OOIas xapakTepucTHka Merojaa. BeiOop ycnmoBuii
aMIIEpOMETPUUYECKUX H3MepeHuil. [IpuHIMnuanbpHas cxema yCTaHOBKM Il aMIIEPOMETPHYECKOTO
TUTPOBaHUA. THUIBl KPHUBBIX THUTPOBaHUSA. buamMnepoMeTpuyeckoe THUTPOBAaHHUE, YCIOBHUS
aMITIEPOMETPUYECKUX U3MEPEHHUU C IBYMS WHIUKATOPHBIMHU AJIEKTpoJaMu. KpuBble TUTpOBaHUS.
Bo3MoHOCTH, OCTOMHCTBA U HEOCTATKUA MeToza. [IpruMephl MpakTUYECKOTO UCIIOIb30BAHUS.

Kynonomerpuueckuii meron ananuza. Krnaccudukanus MeTOAOB — KYJIOHOMETPHHU.
O6venunennsiit 3akoH @apanes. Beixon mo Toky. [Ipsimas KyJIoHOMETpHs M KYJIOHOMETPUYECKOE
tutpoBanne OcobGeHHocTH MeToq0B. KynoHoMeTpus mpu KOHTPOTUPYEMOM MOTEHLIMANE U IPHU
KOHTpoJrpyeMoM Toke. [lomspusanmoHHble KpuBble. BpiOop moreHimanza pabodero sieKkTpoaa.
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Pacyer konmuecTBa  JNEKTPHYECTBA, 3aTPAYEHHOTO HA  DJICKTPOXMMHMYECKYI)  PEaKLHIO.
[IpyHuunuanbHas  cXeMa  KYJOHOMETPUYECKOHM  YCTAHOBKH. Obnact  TpPUMEHEHWUS.
Kynonomerpuueckoe TtutpoBanue. Bbibop Toka snekrponuza. OCOOEHHOCTH TI'€HEPUPOBAHHOIO
tuTpanTa. CriocoObl MHIMKAIMKA KOHEYHON TOUYKH TUTPOBAHUS (BU3YaJbHBIC U HHCTPYMEHTAIbHBIC).
[IpyHuMnuanpHas CcXeMa YCTAaHOBKM JJI KYJIOHOMETPUYECKOro TUTpoBaHMs. IIpakrtnueckoe
IPUMEHEHHUE METO/Ia, €r0 JOCTOMHCTBA U HEJOCTaTKH.

OnekTporpaBuMeTpuueckuii  aHanu3. CrocoObl BBITOJIHEHHUS —ompenencHuil. Oomas
XapakTepucTrka Meroa. [Iporecchl, mpoTeKaroue mpu JIeKTpoiu3e. BeiOop 31eKTpoaoB. Y coBust
aneKkTpoocaxaeHus. TpeOoBaHMs, NpenbsBIAEMble K ocajkaM Ha 3iekTpoaax. Mcmosnb3oBanue
ANIEKTPOOCAXKACHUS I LelNed KOHUEHTPUPOBAHUSA, OIpPEAEIeHUs U pas3zaeieHus. BHyTpeHHMI
JNEKTpoNn3. JJ0CTOMHCTBA U HEAOCTATKA METO/A.

Paszoen 5. Xpomarorpaduyeckre METOAbI. ABTOMAaTH3AIUS METOIOB aHAIIN3A.

Teopernueckue OCHOBBI  Xpomarorpaduueckux MerogoB. OOsacTM  NPUMEHEHUS
xpomarorpauyecknx MeTOJ0B aHanm3a. XpomaTtorpamma. llapamerpsl yaepkuBanusi. Pusmko-
XMMHUYECKHE OCHOBBI XpomaTorpaduueckoro npouecca. Kinaccuduxanus MeTonoB xpomarorpapuu
[0 arperaTHOMY COCTOSIHHIO (ha3, IO MEeXaHH3MYy pasfelieHus u crocody odopmieHus mporecca.
OcHoBbl xpomarorpaduyeckoro pazaeneHus. Koadduuuent pacnpenenenus u koddduiumeHt
pasaenenns. OCHOBHOW 3akoH Xxpomatorpaduu. B3aumMocBsi3b (GOpPMBI BBIXOJHOW KPHBOH H
U30TE€PMBbI COPOLMM B KOJOHOYHOW XpomaTorpaduu, aHAIUTUYECKUN acleKT 3TOW 3aBUCUMOCTH.
@DaKTOpbI, BIUSIONINE HA CKOPOCTD JIBUKEHHUS XpoMaTorpadudeckoit 30Hbl. Teopust TeopeTudecKux
tapenok. Teopernyeckas Tapesnka. BeicoTa, SKBUBaJIeHTHasl TEOPETUUECKOM Tapeske. Kunetndeckas
TEOpHUs xpomarorpadum. YpaBHeHue Ban-Jleemrepa. Kpurepun 3¢ (heKTUBHOCTH
xpomarorpaduyeckoro npouecca. CTeneHb pasfeieHus U KpUTepuil cenektuBHocTH. Kpurepuii
paznenenus. OnTUMHU3aLus IPOLECCOB Pa3esIEHUsI CMECEH BEILLECTB.

5.1. Xpomartorpaduueckue METOIbI.

5.1.1. l'azoxuakocTHas xpomarorpadus. OOmias xapakTepucTuka Mmetoaa. [I[puHiunuansHas
cxeMma ra3oBoro xpomarorpada. YCTpoWCTBO M Ha3HaueHHE Y3J0B Xpomatorpada. TpeOoBanus,
NpeIbsABIsEMble K HEMOABI)KHOM M TNOJABMKHOM (azaMm. JleTekTopsl, uX Kilaccudukauus Hu
TpeOOBaHUS K HUM.

Metoapl  uaeHTU(UKALMKM BELIECTB B ra3oBoil xpomarorpaduu. JluHelHble U
Jorapu(pMHUECKUEe HWHAEKCHl yrepkKuBaHus. KoppersuuoHHbIE ypaBHEHMs: CBS3b IapaMeTpOB
yIEpKUBaHHUSI KOMIIOHEHTOB C UX (PU3MKO-XMMHUYECKMMH cBoiicTBamMH. KauecTBeHHBIN aHaIu3 MO
JorapupMHUECKUM HHAEKcaM yiep:kuBaHus KoBaya. MeTo/ibl KOJMYECTBEHHOIO aHAINU3a: METOJ
a0COIOTHONW TPaJgyUpOBKH, METOJ HOPMHPOBKH, METOJ BHYTpEHHero cranjaprta. llompaBouHble
KO3(QQUIMEHTH K IUIomaasiM MNUKOB. Ilpumepsl NpakTHYECKOro MCIOJIBb30BAaHUS Ta30BOU
xpomarorpadumu.

5.1.2. YKunkocraas xpomarorpagus. Knaccudukanus METOI0B JKUIKOCTHOH
xpomatorpadpuu. OcobenHoctn BIXKX. IlpuHiunuanpHas cxema >XKUAKOCTHOIO Xpomartorpada
BbICOKOTO faBieHus. Tumbl gerektopoB B BOXKX. XKunkoctHo-ancopouronnas BOXXX. Hopmanbho-
¢da3zoBeiii 1 oOpareHo-(pa30BbIi BapHaHTBI: COPOCHTHI, IIOCHTHI, pa3/ieiiseMble BEUIECTBA. THIIBI
B3aUMOJICHCTBUS COpPOEHT-BEILECTBO, COPOEHT-INMIOCHT, 3MtoeHT-BemecTBo B BDXKX. daktop
€MKOCTH, ero ¢usnyeckuil cwmbici. ['paaueHTHOe 3nroupoBaHue. BiusHue >¢dexkTuBHOCTH,
CEJIEKTUBHOCTU M €MKOCTH KOJIOHKH Ha pas3felIeHuE CMECEM aHAIM3MPYEMbIX BellecTB. MeTozsl
UAeHTU(UKAIIMN BEIIECTB W KoJmdecTBeHHOTro aHanm3a B BOXKX. JlocTomHCTBa W HEIOCTATKH
BD2XX. Non-napuas xpomatorpadusi, IpuMepbl IpaKTUYeCKOro ucnoibs3oBanus BOXX B ananuse.

PacnipenenurensHas OymaxkHass xpomaTtorpadus. OcCHOBBI OyMa)xxHOW Xpomarorpadum.
[TonBwxkHass u HemoaBWXHast (a3bl. MUKCOTpONHBIA psin  pacTtBoputeneil. TpeGoBanus K
xpomatorpaduueckoii O6ymare. Xpomarorpapuyeckue mnapaMmerpbl. THIBI  XpOMaTOTpPaMM:
OJTHOMEpHas1, IByMEpHasi, Kpyronas, alieKTpodopernyeckas. Mero oOpaiieHHbIX (a3. 3aBUCUMOCTb
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(GopMBlI MSITHA OT BUJIa U30TEPMBI pacipeaeseHus. MeToab! HIeHTU()UKALUN BELECTB HAa OyMaXHON
xpomarorpamme. KonmuecTBeHHBIN aHanu3 B MeToje OymMaxHON XxpomaTtorpaduu. /locTonHCTBa U
HejocTaTku Metosa. O01acTh NPUMEHEHUS.

5.1.3. HonooOmennas u wuoHHas xpomatorpagus. CymHocts Merona. TpebGoBaHus,
OpeabsBisieMble K peakusiM HOHHOro obomeHa. OcoOeHHOCTHM HMOHOOOMEHHOM XpoMaTorpaduw.
HNonoobmennoe paBHoBecue. Koncranta nonHoro oomena. M3orepmbl noHHoro ooOMeHa. Biusiaue
KOHCTaHTbl HOHHOT'O 0OMeHa Ha (hopMy U30TepMbl HOHHOTO oOMeHa. K03 uimeHT ceneKTHBHOCTH.
CunTteTnyeckne HMOHOOOMEHHHMKHM, KAaTHOHUTHI W aHUOHMTHL. Kitaccudpukamuss U CBOWCTBA.
Cop6uronHble psizibl. Buibl 00MEHHOM eMKOCTH HOHOOOMEHHUKOB. BbIOOp OnTHMaNIBHBIX yCIOBUN
MOHOOOMEHHOTO pas3ieiieHus BeulecTB. llpuMeHeHne WOHOOOMEHHOW Xxpomarorpadguu B
AHAINTUYECKOM XMMHMM OPraHMYECKHX M HEOPraHWMYECKHX COCAVMHECHHW: DPAa3AClICHUE, OYMCTKA,
KOHIIGHTpUpOBaHWEe MW T.A. [lpuMepsl mNpUMeHEHHs HOHOOOMEHHOW Xpomarorpapuu B
TeXHoOJIorn4eckux mnpoueccax. MonHas xpomartorpagus. biok-cxema noHHOro xpomarorpada.
Pazpensronue 1 KOMIIEHCAIMOHHBIE KOJIOHKH. JleTekTophl. [I[puMeHeHre B aHaIUTUYECKON XUMUMN.
AHaIUTHYECKHE BO3MOKHOCTH METO/1A.

5.1.4. Temp-xpomarorpadusi. IlomemwxkHas w HemonswxkHas ¢aszpl. OOmee ypaBHEHHE,
onucelBarolee mpouecc reinp-xpomatorpaguu. CopOeHtsl. OOmMN, BHEIMIHUNH W BHYTPEHHMH
o0bembl rens. [lapamerpsl smroupoBanus. Beipakenue s koddduumeHta pacnpeneneHust u
KOHCTAaHTBhl JIOCTYyNHOCTU. Bo3MoxkHOCcTH renb-xpomaTtorpaduu. Ilpumepsl NpakTHUECKOro
HCIIOJIb30BaHU.

5.1.5. bymaxHasa pacnpenenutenbHas xpomarorpadus. [loxsuxHas, HemoaBuxkHas ¢asa.
OcoOeHHOCTH IUIOCKOCTHOM Xpomarorpaguu. ®akrop paszzneneHus. Buubl pacnpenenuTenbHbIX
xpomarorpaduit

5.2.ABTOMaTHU3aLMs METOJIOB XUMUYECKOTO aHAIU3a.

ABTOMAaTHMYECKMA W aBTOMATU3MPOBAaHHBIM aHaJIW3: Lead M 3anadd. JluckperHble
aBTOMaTU4yecKue aHanu3arophl. IlpuHuMn neWcTBUsA, NOCTOMHCTBA M HenocTarku. IIporounsie
METOJbl aHalIu3a pacTBOpPOB. HempepbIBHBIN NPOTOYHBIM AHAIW3 M NPOTOYHO-MHKEKIIMOHHBIN
aHaJIN3.

4 O0beM yueOHOH THCHMILINHBI

Beero Cemectp
Bun yae6HO# paboThI 3 7
3E Akan.u. | 3E | Akap.u. | 3E | Axkax. u.
OOu1ast TPYA0EMKOCTh IUCIUIIIIUHBI 9 324 4 144 5 180
KonTtakTHas padora — ay1uTOpHbIE 447 160.8 178 64 267 9%
3aHATHSA:
Jlekmun 0.89 32 0.44 16 0.44 16
JIaboparopusie pabotsl (JIP) 3.58 128.8 1.33 48 2.22 80
CamocTosiTelIbHAs1 padoTa 4.56 164 2.22 80 2.33 84
KO6HTaKTHa$[ CaMOCTOSITeNTbHAS 08 0.4 04
e 4.53 2.21 2.32
aMOCTOSITEIIEHOE U3yUeHHE 163.2 796 836
pa3enoB AUCHHUILUIMHEI
3auer ¢ 3auer ¢
Bua uTOoroBoro KOHTpoJIA: . "
OLICHKOii OLIEHKOii
. Cemectp
Bun yue6HO# paboTh Bceero 3 ‘ 7
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3E Actp.u. | 3E | Actp.u. | 3E | Actp.u.
OO01m1as TpyA0€MKOCTh JTUCITUTLIMHBI 9 243 4 108 5 135
KonTakTHasi padoTa — ayIMTOPHBIE 447 1206 178 48 2 67 79
3aHATHA:
Jlexuu 0.89 24 0.44 12 0.44 12
JlabopaTtopusie paboTs (JIP) 3.58 96.6 1.33 36 2.22 60
CamocTosiTeibHasi padoTa 4.56 123 2.22 60 2.33 63
KO6HTaKTHa$I CaMOCTOATENbLHAS 06 03 03
léa 078 4.53 2.21 2.32
aMOCTOSITEIIbHOE H3yICHHE 199 4 59.7 62.7

pa3IesIoOB TUCIHUILIMHBI

3auyer ¢ 3auyer ¢
Bua uToroBoro KOHTpoJIA: " “

OLICHKOI1 OLICHKOI1

AHHOTanuA padoyeil NpOorpaMMspl JUCHHUIJIMHBI
«Kosnonagnas xumus»

1 Heap AUCHMIUVIMHBI — TpHOOpeTeHHe OO0ydJaromMMHCs 0a30BbIX 3HAHWKA B OOJIACTH
TEPMOJUHAMMKH [TOBEPXHOCTHBIX SIBICHUH W CBOMCTB JUCIEPCHBIX CUCTEM U IOIYYEHHE YMEHUH B
YacTU UCIOJB30BaHUS 3TUX 3HAHUN IPU UCCIEAOBAHUHU, MPOECKTUPOBAHUHU U CO3/IaHUU pEabHbIX
CHCTEM, SBIIAIOUIMXCS B OOJIBIIMHCTBE CIy4aeB JUCIIEPCHBIMU.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

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

3namop:

— MPU3HAKK 0OBEKTOB KOJUIOMIHOM XUMHUU U UX KJIacCU(UKAIIHIO.

— OCHOBHBIE IIOHATHS M COOTHOLIEHUS TEPMOAMHAMMKU IOBEPXHOCTHBIX SBJICHUUI
(TepMOIMHAMUKa TOBEPXHOCTHOIO CJIOS; aire3usi, CMauMBaHWE M pacTEKaHUE KUIKOCTEH;
JMCIIEPCHOCTh M TEPMOAMHAMUYECKHE CBOMCTBA Tel; aacopOLusi ra3oB M MapoB, aacopOLus u3
pacTBOpPOB).

— OCHOBHBIE T€OpUHU (HU3NUECKOH aCcOpOIIH.

— OCHOBHBIE€ TIPEJCTABJIIEHUS O CTPOEHUH JIBOMHOIO AJIEKTPUYECKOTO CJOs; HPHUPOAY
IIEKTPOKUHETHYECKOIO IOTEHIIMANIA; OCHOBHBIE 2JIEKTPOKMHETUYECKUE SIBIICHHUS.

— ycnoBUs TNpuUMeHMMOcTH 3akoHa CTokca; 3akoH OWHImTeHHa — CMOJIYXOBCKOTO,
TUIICOMETpHUecKoe ypaBHeHHe Jlamaca.

— IPUPOAY CEOUMEHTAlMOHHOM M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB IIAB kak JMOQUIBHBIX CHCTEM; OCHOBHbIE MosiokeHus: teopun AJIDPO; npuuuHbel U
OCOOEHHOCTH OBICTPON M MENJICHHOW KOaryiasiuu, KOHUEHTPAUWOHHOM W HEUTpaln3allMOHHON
KOAryJIsSILHH.

— TUNBl CTPYKTYpP, BO3HMKAIOUIME B JIMCIEPCHBIX CHCTEMax, MPUYUHBI M YCJIOBHUS HUX
00pa30BaHus; KIACCU(PHUKAIMIO TUCTIEPCHBIX CHCTEM 10 UX PEOJIOTHUYECKUM CBOHCTBAM.

Ymemos:

— pacCUMTHIBATh MAPaMETPbI, KOTOPBIMH XapaKTEPU3YIOT IUCIIEPCHOCTD.

— MPOBOJIUTh PAaCYeThl C HCIOJB30BAHUEM OCHOBHBIX COOTHOLICHHM TEPMOAMHAMHKHI
MOBEPXHOCTHBIX SIBJICHUM.

— paccUMUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH MMOPUCTOM CTPYKTYPHI.

— pacCUMTHIBATh BEIMUMHY JIEKTPOKMHETUUECKOTO OTEHIIMAA 110 JaHHBIM JIEKTPOOCMOCA
U anekTpodopesa.
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— pacCYMTHIBATh HHTETPATBHYIO U JU(P(EPCHIIMATBHYIO KPUBBIE PACTIPEICICHUS YaCTHII 10
pa3mMepam.

— pacCUMTBHIBATh M AHAIM3UPOBATH IMOTCHIIMAIBHBIC KPUBBIC IMAPHOTO B3aUMOJICHCTBUS
YaCTHII.

— pacCUHTHIBATh M U3MEPATH BI3KOCTh TUCIICPCHBIX CHCTEM.

Bnaoems:

— MPEACTABICHUSAMHU O POJIA MOBEPXHOCTHBIX SIBIICHUH M JHUCIIEPCHBIX CHCTEM B TEXHHKE U
pupoie.

— METOJIaMH M3MEPEHUS TTOBEPXHOCTHOTO HATSKCHHS, KPaeBOro yria.

— 3HAHUAMHU O METOHaX I/I3MepeHI/I$I aIICOp6L[I/II/I 148 yI[eHLHOﬁ HOBerHOCTI/I.

— 3HAHUSAMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHeHUs [ enpmrosbiia — CMOITyXOBCKOIO;

— METOJaMH OTIPEJICIICHUS MIEKTPOKUHETHIECKOTO TIOTEHIHAA.

— METOJIOM CEIMMEHTAIMOHHOr0 aHaIu3a.

— METOJaMH OTNPECIICHUS KPUTUICCKON KOHIICHTPAIIUU MHIICIUI000pa30BaHus;

— METOJIJaMH UCCIICIOBAHMSI KHHETUKU KOATYJISIINH.

— METOAaMH I/I3MepeHI/I$[ 1 aHaJIn3a KpI/IBBIX TCUCHUA.

3 Kpartkoe conep:kanue JMCHUILTHHBI
Paznen 1. IlpeaMer v npu3Haky 0OBEKTOB KOJJIOWAHON XUMHUU

Komnonnnas xumus - Hayka O IOBEPXHOCTHBIX SBJIGHUSX W JIUCIEPCHBIX CHUCTEMaXx.
OCHOBHBIE TIOBEPXHOCTHBIC SIBJIICHHS: aJre3us U CMauyMBaHUE, KalWUIAPHOCTb, aacopOuus,
AIIEKTPUYECKHE SIBJICHUS HA TIOBEPXHOCTAX U AP.

OcCHOBHBIE NIPHU3HAKU JUCIHEPCHBIX CUCTEM - TETEPOrE€HHOCTh U JUCIEPCHOCTS;
MOBEPXHOCTHASI DJHEPTHsl; KOJMYECTBEHHBIC XapaKTEPUCTUKH aucriepcHocTd. Kimaccudukarms
JUCIIEPCHBIX CUCTEM II0 arperaTHOMY COCTOSIHUIO TUCHIEPCHOHN (ha3bl M AMCIEPCUOHHOM Cpesbl.
Knaccugukarus cCBOOOIHOAMCIIEPCHBIX CUCTEM II0 pa3MepaM YacTHII U TI0 B3aUMOJICHCTBUIO MEXTY
JMCTIEPCUOHHOM cpeoil 1 nucnepcHoi (azoil. Poib MOBEpXHOCTHBIX SABJIEHUH U TUCTIEPCHBIX CUCTEM
B IIPUPO/IE, IPOMBILUIEHHOCTH U, B YaCTHOCTH, XUMUYECKOM TEXHOJIOTHH.

Pasnen 2. TepmoanHaMuKa NOBEPXHOCTHBIX SIBICHUN

OOmias XxapakTepHUCTUKa TOBEPXHOCTHOW 5Hepruu. lloBepxHOcTHas sHepruss B 0OLIEM
yYpaBHEHHH 1-T0 M 2-rO0 Haval TepMoAUMHAMHKHU. II0BEpXHOCTHOE HaTsSHKEHHE KaK Mepa DHEPIUH
I'n66ca wmexdazHoli mnoBepxHOCTU. [lOBEPXHOCTHOE HATSKEHHWE - XapaKTEPUCTHKA IPUPOJIBI
compukacaronmxcs ¢a3z u ux BzauMojaencTBs. CBONHCTBA MOBEPXHOCTEH JKUIKUX U TBEPIBIX TEIl.
VYpaBHenue ['n66ca-I'enpmromibia Aas BHYTPEHHEH YAEIbHOM MOBEPXHOCTHOW 3HEPruu (MOJHOM
NOBEPXHOCTHOW 3HEpruM). 3aBUCUMOCTb JHEPreTHUECKUX IapaMeTpoB IOBEPXHOCTU  OT
temneparypsl. [Ipoiieccbl caMONPOU3BOIBLHOTO YMEHBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AzcopO1usi ¥ NOBEPXHOCTHOE HaTspkeHue. CBsi3b BEIMYHMHBI AJCOPOIMM C TapameTpamu
CHUCTEMBI: H30TE€pMa, W3OMHMKHA U H30cTepa aacopbumu. Meton u30bITKOB ['1OOCa.
dyHraMeHTaIbHOE aAcOpOIMOHHOE ypaBHeHHWe [mb0ca. I'mbOcoBckas azncopOuus. YactHoe
BbIpaxkeHHe ypaBHeHUs [ nOOca. [1oBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-UHAKTUBHBIE BELIECTBA.

Anresus, cMauMBaHME M pacTeKaHWE SKMIKOCTeW. Axare3ust u koresus. Ilpupoma cun
Mex(ha3zHOTO B3auMoACHCTBUA. YpaBHeHHE Jltorpe st paboThl aare3uu. CMaunBaHUE U KPaeBOM
yron. 3akoH HOHra. CBszp paboThl aare3uu ¢ KpaeBbIM yriaoM (ypaBHenue [lrompe-FOHra).
JInodpuneupie u 1MOGOOHBIE MOBEPXHOCTH. MeTonAbl OINpeAeNeHusl KpaeBbIX YIJoB. BrusHue
NOBEPXHOCTHO-aKTUBHBIX BeecTB (ITAB) Ha cmaunBanue. Pacrekanue sxuakocreit. Koaddunuent
pactexkanuss mo [apkumacy. Dddexr Mapanronn. MexdasHoe HaTsHKEHHE HA TPAHUIE MEKTY
B3aMMHO-HACBIIICHHBIMU XUAKOCTAMU M TIpaBWio AHTOHOBA. IIpakTHueckoe 3HaueHMe aaresuw,
CMauMBaHUS U PACTEKAHMUS.
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JlucnepcHOCTh M TepMOAMHAMHUYECKHE cBoMcTBa Ten. [IpaBmino a3 'nb6ca m TUCTIepCHOCTS.
BinusHue KpuBHM3HBI IOBEPXHOCTH Ha BHYTpEHHee JaBieHue Tten (ypaBHeHue Jlamnaca).
[ToBepxHOCTHAsE 3HEprusi U paBHOBecHbIC (GopMbl Ten. Ilpuniun ['m66ca-Kropu. 3akon Bynboda.
Kanwmnsipusie siBaenust (ypaBHenue JKiopeHa), MX poOJib B NPUPOAEC U TEXHOJOTHMU. METO/bl
onpezieNieHus] TMOBEPXHOCTHOTO HATSKEHUS. 3aBUCUMOCTh TEPMOJMHAMUYECKOW PEaKI[MOHHOM
CIIOCOOHOCTH OT AUCIIepCHOCTH. Y paBHeHHe KenbBruHa. BiusiHue qucnepcHOCTH HAa paCTBOPUMOCTb,
KOHCTAHTY paBHOBECHUSI XUMUYECKOM peaklnu, TeMiepaTypy (ha3zoBoro nepexosa.

[MosydeHue MUCHEPCHBIX cUCTeM. MeToabl ITucneprupoBanus. YpaBHeHue PeOunaepa s
paboThl AHMcHeprupoBaHus. AACOpPOIIMOHHOE TOHMWXKEeHHE mnpodHocTH (dddext Pebunaepa).
['omoreHHass W TeTeporeHHas KoHAeHcauus. MeractaOuinbHoe cocrosHue. JHeprus [ubbca
o0Opa3oBaHus 3apojbliia HOBOU (ha3bl, KpUTHUECKUI paanyc 3apojsiia. J[Be craguu oOpa3oBaHUs
HOBOW (pa3bl. CBsi3b KUHETHKH O0Opa3oBaHUS HOBOW (ha3bl C MEPECHIICHHEM. YIPaBICHHE
JTUCIIEPCHOCTbIO TMPU TOMOTEHHOW KoHJeHcanuu. [IpuMepsl MONyd4eHHS ITUCHEPCHBIX CHUCTEM
MeToaMH (PU3HYECKOM U XUMHUYECKON KOHIEHCAIUH.

Paznen 3. AncopOiinoHHbIE paBHOBECHS

Knaccudpukanus wmexaHu3moB ajacopbumu (pusudeckas ancopOmms, XeMmocopOomwsi u
noHoobMeHHas ancop6ius). [lpupona agcopouronubix cuil. OcoOEHHOCTH COCTABISIONINX cHl BaH-
nep-Baanbca (OpueHTAlMOHHBIX, MHIYKIUOHHBIX U JIUCTIEPCUOHHBIX) TIPH aJCOPOIMHU. YpaBHEHUE
JUTSI TOTEHIIMABHOM SHEPTUU B3aUMOICHCTBUS aToMa (MOJIEKYJIbl) C MOBEPXHOCTHIO TeNa.

AncopOuusi ra30B M MapoB Ha OJIHOPOAHON NOBEPXHOCTU. 3akoH I'eHpu. YpaBHeHue
U30TEPMbI MOHOMOJIEKYIAPHOM ancopoumu Jlenrmiopa u ero ananus. OnpeneneHrue KOHCTaHT ATOTO
ypaBHeHUs (IuHeWHas Qopma ypaBHeHHs Jlenrmiopa). VYpaBHenue @peitnanuxa. Teopus
MOJIMMOJIEKYISIpHOM  ancopbuun bpyHayspa, Ommera, Temnepa (BOT), ypaBHeHHE H30TEpMBI
aacopbuuu, ero ananu3. Jluneitnas gopma ypaBaenust BOT u pacuer ero koHcTaHT. OnpeneicHue
yaAeJIbHOU oBepXHOCTU MeTo1oM BOT.

AncopObuus ra3oB M NapoB Ha HNOPUCTBIX Marepuanax. KojaumuecTBeHHbIE XapaKTEpUCTHKU
MOPUCTBIX MarepuanioB. [lopucTble Tena KOPMYCKYISPHOH, KPHUCTANIMYECKOM U TyOuaToid
CTPYKTYpbl, MeToAbl ux mnonydeHus. Knaccuduxanus nop no JyOmHuHY M ee B3aUMOCBSI3b C
TEOPHUSMHU aACOPOLIUH.

Teopusa kanwuApHON KOHAEHCauuu. KanuiisipHO-KOHIEHCAlMOHHBIN rucrepesuc. Pacuer
UHTETpabHON U TuddepeHIranbHOM KPUBBIX pacipeeneHus o0bema mop mno pasmMepam.

OcobeHHocTH aIcOpOIIMKM Ha MUKPOTIOPUCTHIX MaTepranax. [lotentmansuas reopust [lonsHu.
ANCOpOLIMOHHBIM  MOTEHIMAN. XapakTepucTtudeckas KpuBas ajacopOuuu. TemmepaTypHas
WHBAapUAHTHOCTh U a(PUHHOCTH XapaKTEPUCTHUECKUX KPUBBIX. OO0OIEHHOE ypaBHEHUE TEOPHUH
JlyOounuHa OOBEMHOTrO 3arOJHEHHs] MHUKPOIIOpP, YAacTHBIE Cllydad STOTO ypaBHEHHs (ypaBHEHHE
Hybununa-PamymkeBuua). AacopO1us ra30B U MapOB B XUMHUECKOM TEXHOJIOTHH.

AncopOuusi TOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crtpoenust moiekyn [IAB nHa
MOBEPXHOCTHYIO aKTUBHOCTh, MpaBuiio Jrokio-Tpayde. 3aBUCUMOCTh MOBEPXHOCTHOTO HATSHKEHUSI
OT COCTaBa pacTBOpa Mpu COOMIOACHUH 3akoHa ['eHpu u ypaBHeHus JleHrmiopa. YpaBHEHHE
[[IumkoBckoro. YpaBHEHUS COCTOSTHUSI Ta3000pa3HBIX MOBEPXHOCTHBIX (aICOPOIIMOHHBIX) TIJICHOK.
Tunbel TOBEPXHOCTHBIX IUIEHOK M OIpeEJeNieHre MX Xapakrtepuctuk. Becobl Jlenrmiopa. dakrtopsl,
OTpEENAIONINE arperaTHOEe COCTOSIHME aJCOpPOLMOHHBIX IJIeHOK. OnpeneneHne CTPOCHUS
a/IcCOpPOIIMOHHOTO CI0st U pa3MepoB Mosekyn [TAB.

Pasnen 4. Dnexrpudeckre sSBJICHHs HA IOBEPXHOCTH

JBoitnoit snektpuueckuii cior (JIDC), mexanmsmbl obpazoBanus JIOC. CooTHouieHUs
MEXAY AJIEKTPUYECKUM MOTEHIIMAJIOM W MOBEPXHOCTHBIM HaTsDKeHHEeM (ypaBHeHus Jlummmana).
DIIEeKTPOKAMMIISIPHBIE KpUBBIEC U onpenenieHne napametpos JJIC mo 3TUM KpUBBIM.
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O6mme npencraBinenus o teopusix crpoeHus [ID9C. Teopus I'ym — Uenmena. YpaBHeHue
[Tyaccona-bonsimana mis auddysnoit vactu JI9C u ero pemenne. Tommuna quddy3Horo cios u
BIUSHUE Ha Hee pa3nu4HbIX (akTopoB. J[BOWHON snekTpuueckuid cioil mo teopum llITepHa,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus JIIC. Munenisl 1 UX CTpOEHHUE.

UYetbIpe BUIA SIEKTPOKMHETUYECKUX SBICHUH. DIEKTPOKUHETUYECKUI MOTEHIIMA U BIUSHUE
Ha HETo Pa3Nu4HbIX (PakTopoB. YpaBHeHHE | enbMronpia-CMOIyXOBCKOTO JUIsi CKOPOCTH MEepeHoca
Opyu  3JIEKTpoocMoce H  3iekTpodopese. DPQeKTsl, HE YUUTHIBAEMbIE OSTUM ypaBHEHHUEM
(TIOBEpXHOCTHAsI MTPOBOAUMOCTbD, 3IEKTPOGOPETUUECKOE TOPMOKEHHUE, PellaKCalluOHHBINA 3(PPeKT).
[TpakTHyeckoe UCTOIb30BaHUE IJICKTPOKMHETUYECKUX SBICHUI.

Paznien 5. KuHeTnyeckue CBOMCTBA AUCIIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIMOHHOTO aHann3a. CBs3b CKOPOCTU OCAKICHHS YaCTHUI] C UX Pa3MEPOM.
YcnoBus cobmonenust 3akoHa Crokca. CeIuMEHTAIIMOHHBIM aHAIN3 MOJIMJUCIIEPCHBIX CHCTEM.
KpuBas cemumentauuu. Kpupble pacmnpeneneHusi 4acTUll MO paanycaMm. OKCIIEPHUMEHTaJIbHbIC
METO/IbI B CEIMMEHTAIIMOHHOM aHaJIH3e.

MonekynsipHO-KUHETHUECKasE ~ MpUpoJa  OpPOYHOBCKOTO  JBIKEHHUs. CBSI3p  MEXKIY
CpPEeIHEKBaIpaTUYHBIM CABUTOM dYacTull ¥ Koddduuumentom auddys3un (3akoH DiHIITEIHA-
CMoOIyXx0BCKOr0). DKCiepuMeHTalIbHAs MPoBepKa 3akoHa DifHinTeitHa-CmonyxoBckoro. Cienctus
U3 TEOPUU OPOYHOBCKOTO JIBHIKEHHUSI.

CenumeHTanimoHHO- AU Y3UOHHOE paBHOBECHE, TUIICOMETPUYECKHUIA 3aKOH.
CenuMeHTAIIIOHHAS. YCTOMYMBOCTD JIUCIIEPCHBIX CUCTEM.

Paszien 6. ArperatuBHas yCTOMYMBOCTD M KOAryJISALUsS AUCIIEPCHBIX CUCTEM

OO01ue BOnpochl yCTOMUHMBOCTH AUCIEPCHBIX cucTeM. CelMMEHTAallMOHHAsl U arperaTuBHas
ycroiuuBocTU cucteM. JlnoduiabHbie 1 I1M0()OOHBIE CUCTEMBI: CaMOIIPOU3BOJIBLHOE OOpa3oBaHUE
OJITHUX U HE00X0AUMOCTh cTabunu3anuu Apyrux. Kpurepuii nuodunsHoctu cuctem no Pebunnepy-
Hlykuny.

JInopuneHele gucnepcHele cucteMbl. Knaccubpukanus wu o0mias —XapaKTepUCTHKA
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOAMHAMUKA U MEXaHU3M MHUlleI000pa3oBanus. CTpoeHue
mutest [TAB. Como6un3zarus. OcHOBHbBIE (PaKTOPBI, BIUSIONINE HA KPUTHUYECKYIO KOHIIEHTPALIUIO
mutemooopazoBanust (KKM). Meroas! onpenenenust KKM. Ilpumenenne [TAB.

JInoobuble tucnepcHble cucTeMbl. PaKTOPbl YCTOMYMBOCTH JIMOPOOHBIX cucTeM. buicTpas
U MeaneHHas koarynsuua. Kuneruka koarymsnuu no CmonyxoBckoMy. OmnpeneneHue CKOpocTH U
BPEMEHH TOJIOBUHHOM KOAryJysiuy. 3aBUCUMOCTb YHCJIA YaCTUL] Pa3HOIO NOPSAIKA OT BPEMEHH.

OcHoBHble TmONIOKEHUsT Teopun J[epsaruna, Jlanmay, @epses, OepOeka (IJIDO).
PacknuHMBarolee JaBiIe€HUE U €r0 COCTABIAIOIINE. DHEPIUs 3JIEKTPOCTATUYECKOTO OTTAJIKUBAHUS
IpU B3aUMOJEUCTBUU crabo3apsKeHHbIX MoBepxHocTel. Cuibl W sHeprust nputsbkeHus. OOmiee
YpaBHEHHE MJI1 DHEPrMM B3aUMOJEHCTBUA JUCIEPCHBIX dYacTul. [loTeHuManbHble KpUBBIE
B3aMMOJICHCTBUS YacCTHIl B HMOHOCTAOMJIM3MPOBAHHBIX JMUCIEPCHBIX cucTeMax. [loTeHUIuanbHbINH
Oapbep M €ro 3aBUCHUMOCTh OT TONIMHBI AuQdy3HOro cios. Koarynsnus B mepBoM U BTOPOM
MUHUMYMax. HeliTpanu3amnonHasi 1 KOHIICHTPaIMOHHAas Koarysmus. [lopor ObICTpoil Koarymsiuu.
[MpaBuno  Mymere-I'apau.  3akon  Jlepsruna.  CraOunuzanmusi  JMCHEPCHBIX  CHUCTEM
BBICOKOMOJIEKYJISIpHBIMU  coequHeHnssMu (BMC) u ITAB. Meroasl OYMCTKH IPOMBIIIJIEHHBIX H
OBITOBBIX CTOKOB, OCHOBaHHbIE HAa U3MEHEHHH arperaTMBHON U CEIMMEHTAIIMOHHOW yCTOWYUBOCTH
JUCIIEPCHBIX CUCTEM.
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Paznen 7. CTpyKTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA AUCTIEPCHBIX
CUCTEM

Tumsl CTpyKTYp, 00pa3yIOMIMXCS B arperaTUBHO-YCTOMYMUBBIX M arperaTUBHO-HEYCTONYHBBIX
JUCIIEPCHBIX cucTeMax. JKUAKOKPUCTAININYECKOE COCTOSIHUE arperaTiBHO-YCTOMUMBBIX JUCIIEPCHBIX
CUCTEM.

Bo3nukHoBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYMBBIX  (JMO(OOHBIX)
JIMCTIEPCHBIX CUCTeMaX. B3auMoOCBsA3bp MEXIQy BHUIAOM IOTEHIMAJIbHOW KPUBOW B3aMMOJECUCTBHUS
yactul (o Teopun JJID®O) u THIOM BO3HHUKAIOMUX CTPYKTYpP. KoaryasnuoHHO-TUKCOTPOITHBIE U
KOH/ICHCAllHOHHO-KPUCTAJIM3AllMOHHbIE CTPYKTYphl. [lepexon ogHux cTpyktyp B apyrue. Teopus
CTpYKTypooOpa3oBanusi ((PU3MKO-XMMHUYECKass MEXaHWKA) KaK OCHOBA IIOJIYY€HHUS HOBBIX

MaTepUasoB.

Peonornuecknii MeTo1 HCCIIEI0BAHUS JUCTIEPCHBIX CUCTEM. OCHOBHBIE IIOHATHUS U U]ICAJIbHBIE
3aKOHBI peojoruu. MojenupoBaHue peoIOrMYECKUX CBOMCTB Ten. Monens Makcesuia, MOZAeEIb
KenpBuna-®doiirra, Moaeab bunrama.

Knaccupukauus AuCEpCHBIX CHUCTEM IO  CTPYKTYpHO-MEXAaHUYECKHM  CBOMICTBaM.
HpI0TOHOBCKHE U HEHBIOTOHOBCKME XHMAKOCTH. [IceBnonnacTuueckne U IUIaTaHTHBIE KUAKOCTU U
TBEp00Opa3Hble Tejla. BS3KOCTh JKHUIKUX arperaTMBHO YCTOMUYUBBIX JHUCHEPCHBIX CHCTEM.
VYpaBHenuss Oinmreilina, I[Hraynunarepa, Mapxka-Kyna-XayBunka. Peosornueckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX KUIKOOOPA3HBIX M TBEPIOOOPA3HBIX CHCTEM.

8. 3akiroueHue
[ToBepxHOCTHBIE SABJICHHS U JUCTIEPCHBIE CUCTEMbBI B XUMHUYECKOM TexHomoruu. Kosmnonnnas
XHAMHS M OXpaHa OKPYKAOLIEH CPEeIbl.

4 O0bem yueOHOH TUMCHMILINHBI

O0beM TUCUMITUHBI
Bup yueOHoit padoTbl Axan. | Acip.
3E
u, 4,

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 5 180 135
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 1,78 64 48
Jlexuun 0,89 32 24
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 2,22 80 60
KoHTakTHas camocTosiTenbHas paboTa - -
CaMOCTOSITEIbHOE U3YUYCHUE Pa3/IeNIOB JUCIUILIHHGI (TIOATOTOBKA | 2,22 80 60
K Ja0opaTopHbIM paboTam)
Bua konTpoJs:
JK3aMeH 1,0 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIIHS 10 0,4 0,3
[ToaroToBka K 3K3aMeHy. ' 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTanus pado4eil nporpaMmsl AucuuIIMHbI « MH:KeHepHas rpagukay»

1 eab AMCHUIUIMHBI — HAYYUTHh CTYJEHTOB CIOCOOaM OTOOpa)K€HHsI MPOCTPAHCTBEHHBIX
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(GopM Ha IUIOCKOCTH, BBIOJHEHHIO M YTEHUIO YepTeXeW MeTojaMu TIpaduuecKoil CHCTeMbl
«Kommacy» u npaBuiaM 1 ycJI0BHOCTSIM, IPUMEHAEMBIM I1pu 3ToM (ctangapram ECKJ).

2. B pe3yabTrarTe u3ydyeHus JUCHUILIHHBI 00yYAIONIUIICS 10JI/KEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KECHUS:

VYK-2.1; YK-2.5; YK-2.8.

3uame:

— cI10co0bI 0TOOPaKEHUS IPOCTPAHCTBEHHBIX (DOPM HA IIOCKOCTH;

— MpaBuja U YCIOBHOCTHU IIPU BBIIIOJHEHUH YEPTEKEN;

— BH/Ibl CAMMETPHUHU T'€OMETPHUECKUX (PUryp;

— BU/IbI U3JEJINN U KOHCTPYKTOPCKUX JTOKYMEHTOB;

— OCHOBHbIE BUJbl TIpaUyecKUX HH(POPMAIMOHHBIX CUCTEM, 0a30Byl0 TIpaduUecKyro
CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM Iporiecce.

Ymemn:

— BBIIIOJIHATD ¥ YUTATh YEPTEIKU TEXHUUECKUX U3AEIUN C YIETOM JEHCTBYIOIIUX CTaHAApTOB;

— BBIIIOJIHATD U YATATh CXEMbI TEXHOJOTMYECKUX IIPOLIECCOB;

— HCII0JIb30BaTh CPEACTBA KOMIIBIOTEPHOU IpaUKH JIJIsl U3TOTOBIICHUS YEPTEKEH.

Braoemw:

— crnoco0aMu ¥ mpueMaMu U300pakeHus IPEIMETOB Ha IJI0CKOCTH;

— rpaduueckoii cucremon «Kommacy.

3 Kpartkoe conep:xanue JMCHHUIITHHbI

Pa3nen 1. O01mue npaBuia BbINOJIHeHHs YepTexeii. [[paBuia BeImoaHeHUS U 0hOpMIICHUS
yeprexeil B coorBerctBUM ¢ ['OCT. T'eomerpuueckue mnoctpoeHus. OCHOBHbIE CBEIEHHUS O
rpagpuueckoil cucteme «Kommacy.

Pa3nea 2. [IpoennpoBanue reoMmerpudeckux puryp. Meron npoexuuii. [Ipsimbie 1 kpuBbie
auauu. ITnockocts. IToBepxHoctu. I'eomerpuueckue Tena. CUMMETpHsT T€OMETPUUYECKUX (QUTYD.
Omnpenenenne HaTypaJdbHON BEIMYMHBI OTpe3Ka MpsAMOM M Tuiockoi ¢urypel. Ilepeceyenune
reoMeTpHUYecKuX 00pa3oB.

Pa3nen 3. M300paxkennst npeameros no I'OCT 2.305-2009. U3nenusi 1 KOHCTPYKTOPCKHE
AOKyMeHThI. 300paxenus. AxcoHoMmeTpuueckue ueptexu wuzaenuil. CozgaHue TpeXMEpHbIX
Mojieneit npeameroB. Co3gaHKue acCOMATUBHBIX YEPTEXKEW Ha OCHOBE TPEXMEPHOM MOJENH.

Bunsl u3genuii M KOHCTPYKTOPCKHMX JTOKyMeHTOB. CxeMmbl. Pe3pObl: 00pa3oBaHue,
KJaccupukanus, n300paxxeHue 1 0003HaYCHHE Ha YepTeKe.

Pa3znen 4. U3o00paxxkeHus: aAerajneil 1 MX coeJUHEHMIl. DCKU3bl U TEXHUYECKUE PUCYHKHU
netanei. Pe3sb00oBbIe n3nienus u coeAMHeHus. J{pyrue Bubpl pa3beMHbIX U HEPa3beMHBIX COCTUHEHUN
Jeranei.

Pazgen 5. Yeprexu cOopounbix equnnu. [IpaBuia BeinosHeHU U 0(OpMIIEHUS] COOPOYHOTO
yeprexa. [IpaBuna BeimosHeHUS 1 0(OpMIICHHS YepTexa O0IIero BUIa.

Pazgen 6. leranupoBanue ueprexed cOOpoyHbIX eauHmu. [IpaBuna peranmupoBaHus
yepTexkel cOOPOUHBIX eIUHHIL. BBIMoNHEHHEe TeoMeTpUUYecKX Mojeneil neranei B rpaduueckoin
cucreme «Kommacy.

4 O0beM yueOHO AMCUUIJIMHBI.

Beero Cemectp
Bun yae6HO# paboThI L 2
3E AI;aﬂ. 3F AI;a;[. 3E AI;az[.
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OO61mast TpyA0€MKOCTh JUCIUTITIHBI 6 216 3 108 3 108
KonTtakTHasi pa6oTa — ayIMTOpHbBIE 267 9% 133 48 133 48
3aHATHS:
B TOM 4mucJie B popMe NpaKTHYECKO
N — 1,44 52 0,72 26 0,72 26
Jlexuuu 0,88 32 0,44 16 0,44 16
[Tpaktuueckue 3ansatus (I113) 1,34 48 0,67 24 0,67 24
B TOM 4HCIIe B (hOpMe PAKTHIECKON 1.44 52 0.72 26 0.72 26
MOJITOTOBKH
JlaGopaTtopusie padoTs (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHast paboTa 3,33 120 1,67 60 1,67 60
KonTakTHas camocTosTensHas pabora
(3a4eT ¢ OLEHKOH) 08 0.4 04
Kypcosas pabora 19,8 - 19,8
KonrakrHas CaM?CTOﬂTeHBHaﬂ pabora 3.33 0.2 167 ] 167 0.2
(mpuem KypcoBoii paboThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CamocTosTenpbHOE H3YUCHUE Pa3/IesioB 632 416 216
JUCIATUTHHBI
3aver ¢
3auyer ¢ OLIEHKOIA,
Bujx uTOrOoBOro KOHTpOJIS: OICHKOI KypcoBas
padora
Beero - Cemectp

Bun yuebHoit paboTbl . A(:{Tp. . A(;Tp. . A(;Tp'
OO1ast TPYA0EMKOCTh AUCITUTUTAHBI 6 162 3 81 3 81
KonrTakTHas padoTra — ayiuToOpHbIE 267 72 1,33 36 1,33 36
3aHATHS:
B TOM 4HCJe B (popMe NPAKTHYECKOM 1,44 39 0,72 195 | 072 | 195
MOJATOTOBKH
Jlexnun 0,88 24 0,44 12 0,44 12
[TpakTuueckue 3anstus (I13) 1,34 36 0,67 18 0,67 18
B TOM YHCIIe B (hopMe PAKTHICCKOH
P oM wicie b popye P 144 | 39 | 072 | 195 | 072 | 195
Jlaboparopusbie pabotsr (JIP) 0,44 12 0,22 6 0,22 6
CamocrosiTesibHasi paboTa 3,33 90 1,67 45 1,67 45
KonTakTHas camocTosTensHas pabora 06 03 0.3
(3a4eT C OlEHKOH)
KypcoBast pabota 3,33 | 14.85 | 1,67 - 1,67 | 14.85
KoHTakTHas camocTosiTelbHas paboTa 0.15 i 0.15
(mpueM KypcoBO#t pabOThI)
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[ToaroToBka K KOHTPOJIBHBIM paboTam 27 135 13.5
CamocTosTeIbHOE H3YUYCHHE Pa3IeIOB
YACHHE pasa 47.4 31.2 16.2
JIUCITUATLINHBI
3auer ¢
3auyer ¢ OLIEHKOIA,
Bua uToroBoro KOHTpoJIA: .
OlIeHKOM KypcoBasi
padora

AHHoOTauus padoyeii nporpaMmmsl JucHuInHbl « KoMnbloTepHas rpagukay

1 Ieab JMCHMIUIMHBI — pa3BUTHE TMPOCTPAHCTBEHHOTO MPEICTABICHUS, HABHIKOB
TBOPYECKOT'O M JIOTMYECKOT0 MBILUIEHUS, CIOCOOHOCTEN K aHAIU3y U CHHTE3Yy IPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (POPM M COOTHOILICHUH MEK Y HUMH, 03HAKOMJICHHE C METO/IaMU KOHCTPYUPOBAHHS
IPOCTHIX NMPOMBIIUIEHHBIX JieTajel, OCHOBHBIMU INpaBHJIaMH U HOPMaMM BBIIIOJHEHUS 4YepTexew,
ycraHoBleHHbIME cTangapTamu ECKJI, TeXHHYecKMMH CpeIcTBaMH U IIPOTPaMMHBIM 00ecrieueHueM
aBTOMATH3allMU IPOEKTHO-TpahuIecKux padboT.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00YYaIOMMIiiCS JOKeH:

Obnadamye cleayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

YK-2.5; YK-2.7; YK-2.8.

3namy:

- OCHOBHBIE BHJIbI TpadUUeCKUX WH(OPMAIIMOHHBIX CHCTEM;

- 6a30By10 rpaUUECKyI0 CUCTEMY, UCIIOIb3YEMYIO B yU€OHOM IPOLIECCE;

Ymemn:

- BBIIOJHATH Irpa)uyeckue U TEeKCTOBblE KOHCTPYKTOPCKUE JOKYMEHTBI C HCIOJIb30BAHUEM
rpadpuveckux HMH(POPMAIMOHHBIX CHUCTEM, C YYETOM JEHCTBYIOUIMX CTaHJApTOB W JPYrou
HOPMAaTHUBHOM JJOKYMEHTAIIH;

Braoemy:

- HaBbIKaMHM O(QOPMIIEHHSI KOHCTPYKTOPCKHUX JOKYMEHTOB C HCIIOJIb30BaHUEM I'pauuecKUx
UH(POPMALMOHHBIX CHCTEM.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pa3nea 1. O6mue npuemsl padorsl B cucteme Komnac. OcHoBHbIE 371eMEHTHI HHTEpdelica
KOMITIAC 3D LT. Opranuzanus nomomu B pabore rpapudeckoro penaktopa. Ilopspox u
MIOCJIEIOBATEIBHOCTD MONTyYeHHsI n300paxenus Aeraneid. Co3maHue W peJaKTHPOBAHHUE YEPTEKEH.
Odopmnenue yeptexa. Y cI0BHbIE 0003HAUCHUS.

Pa3znea 2. Co3nanme TpexMepHbIX Moaeseil. Ockusbpl. Onepauuu. OToOpakeHUE ETasu.
JlononHuTenbHbIe KOHCTPYKTUBHBIE lIEMEHTHI. PeiakTpoBanue getany. PeakTupoBaHue nmapameTpoB
00beKkTa.. YTpaBieHHE BHIMMOCTBIO 3JeMeHTOB. Co3/1aHue acCOIMAaTUBHBIX UYEpTEKEH Ha OCHOBE
TpPEXMEpHOU MOJIEeIH.

Pasgen 3. Aaropurmbl Bu3yaau3anuu u3zo0paxenuid. O030p rpadguyeckux cHUCTEM.
PenakTupoBanue BHU3yanu3MpoOBaHHBIX M300paxeHuil. Pabora B penaktope KOMITAC-3D. O630p
COBPEMEHHBIX KOMITBIOTEPHBIX TPaPHUECKUX IPOTPAMM.

4 O0beM yueOHO# JUCUUIJIMHBI.

B
Bun yueGroii paGots! cero B 8 cemecTpe
3E Akan. 4. | AcTpoH.u
OO0mast TpyA0eMKOCTh TUCIIUTUTHHBI 3 108 81
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KonrakTHas padora — ayiuTopHbIE

3aHATHSA: 1,32 48 36
Jlexnun 0,44 16 12
JlabopaTtopHsie paboTsl (JIP) 0,88 32 24
B ToM uncie B popme npakTHUECKON 0,44 16 12
[TOJATOTOBKH

CamocrosiTejibHasi padoTa 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
CaMoCTOsATEIbHOE U3YUCHHUE Pa3/IeiioB 1,67 50,8 44,85
JIACIIUILTNHBI

Bua uTOroBoro KOHTpoJIs: 3auer

AHHOTanuA padoyeil MporpaMMbl TUCHUIIMHBI « MeXaHNKa))

1 Heab AUMCHMIVIMHBI — HAay4YUTh CTYJIEHTOB TBOPYECKOMY MOJIXOAY K BBIMOJIHEHUIO
WH)KEHEPHBIX PACUYETOB HA IIPOYHOCTh, JKECTKOCTb M YCTOMYHMBOCTH D3JIEMEHTOB KOHCTPYKIUH,
JieTajlell ¥ y3JI0B MAlllUH U allapaToB.

2. B pe3yabTrare u3y4eHus AMCUMILIMHBI 00y4AIOLINIACSH JOJIKEH:

Obnadamye cleayomUMU KOMIIETCHIUSAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:

VYK-2.1; YK-2.2; VK-2.4; YK-2.5, VK-2.6, YK-2.7; YK-2.8; YK-2.9; YK-2.10; [1K-5.1; I1K-5.2;
[1K-5.6; I1K-5.7; TIK-5.10.

3nameo:

— OCHOBHBIE YPAaBHEHHs M METOJbl PELICHMs 3a/1ad CONPOTUBIICHUS MaTEpUAIOB U JeTalled
MalllMH;

— OCHOBHBIE METOJbl PAcueTOB Ha IPOYHOCTbH, JKECTKOCTb M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKIMI MalllvH U anmnaparos;

— OCHOBBI TEOPHUH pacyeTa JeTajae U y3JI0B MAIlUH U alllapaToB XMMUYECKOU TEXHOJIOTUH.

Ymemu:

— MPOBOIUTH PACYETHl DJIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METOAOB COIPOTHUBIICHUS
MaTepHaJoB;

— paccUMTHIBATh U KOHCTPYUPOBATH JETAIN MAIIHH 110 UCXOIHBIM JaHHBIM;

— IIPOU3BOAUTH PACUEThI 10 OCHOBHBIM KPUTEPUSIM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS
JleTanei MallvH.

Braoemy:

— HaBBIKAMM pacyeTa COIPOTUBIICHUS MaTEpUAJIOB aHAIIUTUYECKUMHU METOAAMH;

— HaBBIKAMM BbIOOpa MaTEpPHAIIOB 110 KPUTEPUSIM ITPOYHOCTH;

— pacdyeTaMy TUIOBBIX J€TaJIell MaIlIUH, 0JIb3YACh cClipaBoYHOM uteparypoi u 'OCTamu.

3 Kpartkoe coaep:xaHue TUCUHUILIHHBI

Pazgen 1. Onpenenenue peakuuii onop. Pacrskenune-cikatue. AGCOIIOTHO TBEPIOE TEIO.
DJIEMEHTHI CTaTUKHU. Y paBHEHUs paBHOBECUs. OCHOBHBIE JIONYIIECHHS U MPUHIMIBI COMPOTUBICHUS
marepuaioB. Hampsbkenus, aedopmamum u nepememenus. 3akoH ['yka. Iloctpoenue »smrop
BHYTPEHHUX YCWIMH, HANpPsOKEHUM M IEpEeMEIICHUN. YCIOBHE NPOYHOCTH IIPU PACTSHKECHUH
(cxaTum).

Pa3nea 2. Kpyuenne. U3ru6. 3axon ['yka npu cisure. Buyrpennue cunoBbie GakTopsl pu
KpY4eHHUU. Y CIIOBHE MPOYHOCTH NMPH KpydeHuu. [loHsTHe uncToro u nomnepeyHoro nu3ru6os. [pasuia
MOCTPOEHHUS SMIOP MONEPEYHBIX CHJI M U3THOAIOLINX MOMEHTOB. Y CJIOBUE MPOYHOCTH MIPU U3THOE.
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Pasznea 3. Ciio:kHOe HanpsizkeHHOE cocTOsiHUE. OCHOBBI TEOPUM HANIPSKEHHOTO COCTOSTHUS
U TUIOTE3bl NPOoYHOCTH. TOHKOCTEHHBIE cocyabl. OmnpeneneHne HAaNpPsHKEHUH MO0 O0e3MOMEHTHOU
Teopuud. PacdeT ckaThIX CTEp>KHEN HA yCTOMYUBOCTb.

Paznean 4. Jleranm mammu. CoenuHeHus AeTaiedl mamuH. Banbl M ocu, UX ONOPHI U
COeIMHEHMS. MeXaHnuecKue nepejadmu.

Pazgen 5. Pacyer XxmMmuueckoro ammapara ¢ MeXaHH4YeCKHMM IepeMelInBAIIIM
ycTpoiictBoM. BpiOOp KOHCTPYKIIMOHHBIX MaTepuanoB. PacdeT OCHOBHBIX T'€OMETPUYECKUX
pa3MepoB anmapara. Beidop ¢uanies, npusoja. Pacuer dnanmneBoro coenuuenus. Beiobop Memanku.
Pacuer Memanky Ha IpOYHOCTh. PacyeT MMNOHKM B CTynuile Memanku. Pacuer Bajiia Mellanku Ha
BUOpoycTOiiunBOCTh. Pacyer Banma MemIajgkud Ha NMPOYHOCTh. BBIOOp M pacyeT KOMILICKTYOLIHX
anemeHToB. OdopmiieHne MosSICHUTENbHOM 3amucku. Yeprex oOlero Buja ammapara ¢ BHIAMH,
paspe3aMu, CEYCHUSMH M BBIHOCHBIMH 3JIEMEHTAMH, JAIOUIMMH TOJHOE Ipe/CcTaBlieHHe 00 ero
ycTpoiicTBe M npuHLUIEe paboThl. YepTe:ku cOOpouUHBIX enuHul] u getaneil. OdopmieHue
crerupuKaIum.

4 O0bem yueOHOH TUCHMILINHBI.

Cemectp
Bcero 3 Z

Bun yuebnoit paboTbl

3E Axkan. 3K Axkan. 3E Axkan.
q. q. 9.
OO0wast TpyA0E€MKOCTb AUCHUILINHBI 7 252 5 180 2 72
KonrakTHas padoTa — ayAuTOpPHbIE
SAHATHS: 2,22 80 1,78 64 0,44 16
6 mom uucie é popme npaKmuyeckoi 0.94 34 072 26 022 8
no020moeKu ' ’ ’
Jlexnun 0,89 32 0,89 32 - -
[Tpaktrueckue 3ausatus (113) 1,33 48 0,89 32 0,44 16
8 MOM Hucne 8 hopme NPpaKmudecKou
OOLOMOGKLL 0,94 34 0,72 26 0,22 8
CamocrosiTeqibHasi padoTa 4,78 172 3,22 116 1,56 56
KonTakTHas camocTosTensHas paboTa 04 04 )
(3a4eT ¢ OIEHKOM) ' '
KypcoBoii mpoexT 55,6 - 55,6
KonrakTHas camocrositenpHasi pabota 04 ) 04
(TIpueM KypCOBOTO MPOCKTA) 4,78 ' 3,22 1,56 ’
PacueTHo-rpaduyeckue paboThl 18 18 -
[ToaroToBKa K KOHTPOJIBHBIM paboTam 18 18 -
CamocTosTenpbHOE H3YUCHNE Pa3/IeNioB 79.6 79.6 )
JUCIUIIINHEI ' '
Buja uTOroBoro KOHTpoOJIs: Ogua(:,e;o% Kﬁgg‘éi‘;ﬂ
) Beero . CemMmectp .
Bun yuebnoit paboTbl
3K Actp. 3K Actp. 3K Actp.
q. q. .

OO1mas Tpya0eMKOCTb JUCIMILUIMHBI 7 189 5 135 2 54
KonrakTHas paboTa — ayAuTOpPHBbIE
JAHSATHSI 2,22 60 1,78 48 0,44 12

6 MOM uucie 8 hopme npaKmuueckou 094 255 072 195 022 6
noozomoexu ! ' ' ' '

Jleknuu 0,89 24 0,89 24 - -
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[TpakTnueckue 3ansatus (113) 1,33 36 0,89 24 0,44 12
6 mom yucie 6 hopme npaKmuueckoul 0.94 o5 5 072 195 0.22 6
Nn0020Mo6KuU ' ' ' ' '
CamocrosiTeabHasi padorTa 4,78 129 3,22 87 1,56 42
KonTakTHas camocTosTensHas padora 03 03 )
(3a4eT C OICHKOM ) ' '

KypcoBoii mpoeKT 41,7 - 41,7
KonTakTHas camocTosTensHas padora 03 _ 03
(IpueM KypCcOBOI0 MPOSKTA) 4,78 ' 3,22 1,56 ’
PacuerHo-rpaduueckue paboTh 13,5 13,5 -
IToaroroBka K KOHTPOJIbHBIM padoTam 13,5 13,5 -
CamocTosATeIbHOE U3YUYCHHE Pa3/ICiIOB 59 7 59 7 )
JUCLHMILIMHBI ! !

Buj MTOroBOro KOHTPOJIS: Oia;[egocﬁ Rzg(c)(éi;m

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI
«MarepuaJioBeJleH€e U 3aIIIUTA OT KOPPO3UMN»

1. ].le.]]b AUCHHUIIJIMHBI — HpI/IO6peTCHI/Ie CTyACHTaMH 3HAaHUK 00 OCHOBHBIX THUIIAX,
CTPOCHUHU U CBOMCTBaX COBPECMCHHBIX MAaTCPUAJIOB, UCITIOJIb3YEMbIX, B HACTHOCTH, B TCXHOJIOTHUAX
OPraHu4YCCKux COG,Z[I/IHGHI/Iﬁ a3o0Ta.

2. B pe3yabTaTe U3y4eHusi AUCHUILIMHBI 00yYAKOIIUIICA TOIKEH:

Obnadamyp CleAYONIMMA KOMIIETCHIIMSIMUA ¥ UHIMKATOPAMH HX JIOCTUKCHUS:

VK-2.2, VK-2.4, YK-2.10; OIIK-1.9; OIIK-1.18; OIIK-1.27.

Buame:

- OCHOBHBIE KJIACCHI COBPEMEHHBIX MAaTEPUAIIOB, UCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHSIX
OpPTaHUYECKUX COSIMHEHUI a30Ta;

-COCTaB W CTPYKTYpy  COBPEMEHHBIX MAaTEpPHAJIOB, HWCIOJIb3YeMBIX, B YAaCTHOCTH, B
TEXHOJIOTHSX OPraHUYEeCKUX COCTUHEHHM a30Ta;

- XapaKTEePUCTUKH COBPEMEHHBIX MaTEPHUAJIOB, UCIOIb3YEMbIX, B YACTHOCTH, B TEXHOJOTHUSIX
OPraHUYEeCKHX COCIMHEHUH a30Ta;

- npuHATyl0o B Poccuiickoii  ®enepaiiui  MapKUPOBKY OCHOBHBIX IPOMBIIUICHHBIX
MaTepuasos;

- B3aUMOCBSI3b MEXKy CTPYKTYpPOU, CBOMCTBAMH U YCIIOBHUSIMH DKCIUTYaTaI[iH COBPEMEHHBIX
MaTepuasoB, UCIIOIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSAX OPTaHUYECKUX COCTMHEHUN a30Ta;

Ymems:

- OICHWBATh W YIPaBJIATH CBOMCTBAMH COBPEMEHHBIX MATEPHAJIOB, HUCIOJIL3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHIX OPTraHHYECKUX COCTUHEHHI a30Ta;

- OIIPEJIENISITh OCHOBHBIC CBOMCTBA COBPEMEHHBIX MAaTEPHAIIOB, UCIIOIB3YEMbIX, B YACTHOCTH,
B TEXHOJIOTHSIX OPTAaHMYECKUX COSMHEHUN a30Ta;

- moaOupaTh MaTepuajbl C BBICOKHMH JKCIUTYaTallHOHHBIMH XapaKTePUCTUKAMH IS
3aJJaHHBIX YCIIOBHUU KCIUTyaTaI|H, TPOTHO3UPOBATH MX

Bnaoems.:

- METOJIaMH OTIPEJICIICHUS CBOMCTB COBPEMEHHBIX MAaTEPHAJIOB, HCITOJIb3yEeMbIX, B YACTHOCTH,
B TEXHOJIOTHSIX OPTAaHMYECKUX COSMHEHUN a30Ta;

- METO/IaMH 3aIIUTHl MAIIMH U aNlapaToB XUMUYECKUX MTPOU3BOJICTB OT KOPPO3UH.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI
Paznen 1. ®u3uko-xuMn4ecKue 0OCHOBbBI MaTEePHAJIOBEICHUS
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OCHOBHBIE TIOHATHSL O CTPOCHUH, CTPYKTYPE U CBOMCTBAaxX MaTepuaioB. MeTolbl U3y4eHUs
CTPYKTYpPBI U CBOMCTB MaTEpHUAJIOB.

Crpoenune MmatepuasnioB. OCHOBHbIE THIBI KpUCTaJUIMUECKMX pemeTok. Kiaccuduxauus
KPHUCTAJIJIOB 110 TUIIAM CBSI3U. AHU30TPONHMS CBOMCTB KpUCTaLuIoB. CTpOEHUE peallbHbIX KPUCTAIIIIOB.
JledexTbl peanbHBIX KPUCTAJUIOB M MX BIMSHUE Ha CBOWCTBA METAlIOB M cruiaBoB. CBONCTBa
quciokauni. Kpucranmnmzanus weramioB U criaBoB.  CaMONpou3BOJIbHAS KpPUCTAJIU3ALUA.
HecamonpousBoibHas KPUCTAJIIN3aLUS. AmopdHble MaTepUabl. Hanomarepuainsl.
AmioTponnueckue npeBpaiieHust MetaiioB. CTpyKTypa HEMETAIUIMYECKUX MaTepuanoB. CTpoeHue
IIOJINMEPOB, CTEKJIA, KEPAMHUKH.

CaoiictBa marepuanoB. Ilokazarenu cpoiicTB. Kiaccudukanus cpoiicTB. MexaHuuyeckue,
¢du3nyeckrue, XUMHUYECKHE, SKCIIyaTallUOHHbIE U TEXHOJIOTMYECKHE CBOICTBa MaTepHasoB.
IToxazarenu MEXaHMYECKUX CBOMCTB, ONPEEIIIEMbIE IPU CTATUYECKUX MCIIBITAHUSIX HA PACTSHKEHUE
u u3rub. Meronpl ompezaeneHUs TBEpIOCTH MarepuanoB. [lokazaTenm MeXaHHMYECKUX CBOMCTB,
ornpezensieMble IPH  JUHAMMUYECKUX U IUKJINYECKUX UCIIBITAHUSAX.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHoBBI Teopuu cIIaBoB. JlMarpaMMbl COCTOSIHUSL CILJIaBOB. TepMUHBI M OIpEAEICHUS.
Jnarpammsl — «cOCTaB-CBOMCTBO». Da30BbIN COCTaB CILIABOB. 3aBUCUMOCTb MEXKIY CBONCTBaMU
CIUJIaBOB M TUIIOM auarpammsl coctosiHus. [Ipasuio H.C. Kypnakoga.

Paznen 2. Merajuinyeckue MaTepuaJibl

XKeneszo u cmnaBel Ha ero ocHoBe. Cramum M uyryHsl. JKene3oyriepoiucTbie CIUIaBbI.
CTpyKTypBl CIIIaBOB XK€JIe30-yriiepold. JluarpaMmel COCTOSIHMS Kele30-IeMEHTUT. KOMITOHEHTHI,
(da3bl ¥ CTPYKTYPHBIE COCTABIISIFOIINE CTAJICH U OCIBIX YyTYHOB.

KOHCTpyKIIMOHHBIE METAIUIMYECKUE MaTepUaibl. YTJIEPOAUCTBIE M JIETMPOBAHHBIE CTAJIM.
Knaccudukarus cranei, onpeieieHne MOHsITHS KauecTBa cTau (TpeOOBaHUs K KauecTBy). Biusiaue
yriepoja U MOCTOSHHBIX (T€XHOJOTMYECKUX) NMpUMecel Ha KauecTBO CTaJld, METOJbl YIIy4LIeHHUs
KayecTBa CTAJH (TOBBIILIEHUE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BiausHue erupyromumx 3J1eMeHTOB
Ha cBoicTBa cranu. KoHcTpykiuoHHbIe cTamu. WMHcTpymeHTanbHble cTanu. Kiaccuduxanms
YIIIEpOAMCTBIX U JIETUPOBAHHBIX cTaneil. MapkupoBka craneit UyryHsl 1 TBepable ciiiaBbl. CBoiCTBa
U Ha3HadyeHue uyryHa. [Ipouecc rpaputuzanuu. UyryHsl cepble, 6eble, KOBKHE, BBICOKOIIPOYHBIE,
UX CBOMCTBA, 00JIaCTh NPUMEHEHUS, MApKUPOBKA.

Tepmuueckass obpaboTka. Teopus U TNpakTHKa TEPMUYECKOH M XHMHKO-TEPMHUYECKOU
00paboTKM MeTalioB U cIulaBoB. IIpupona, MexaHuW3M U YCJIOBHSI NMPOTEKAHMSI CTPYKTYPHBIX
npeBpalieHuid B ctanu. Bunel Tepmuueckoit o6padotku cramu: orxur I u Il ponma, momHslil u
HENOJIHBIM OT)KUT, HOPMaJ3allus, 3aKajika, OTIYCK. 3aKaJluBa€MOCTh U MPOKAJIMBAEMOCTh CTajeH.
Bausinue repMudeckoit 00paboTKM Ha MeXaHUYecKre cBoicTBa ctanu. du3nyeckue OCHOBBI XUMUKO-
Tepmudeckon o0pabotku. nddy3noHHOE HACHIIIIEHUE TTOBEPXHOCTH CTall HEMeTalaMu. Bussl u
crocoObl IleMeHTaluu. A3oTupoBaHue craid. Juddys3nonHas mertaumsauus. VoHHas XUMHKO-
TepMHueckas 00padboTka.

L[BeTHBIE MeTaUIBl M CIJIaBbl HAa MX OCHOBe. OOmIas XapakTepHCTUKa W Kiaccuukanus
MeAHbIX cruiaBoB. JlaTyHu, OpoOH3bI, MeAHO-HUKeJeBble cIUlaBbl. OOmIas XapaKTepHUCTUKA
QIIOMUHUEBBIX CIUIaBOB. Jleopmupyemble alllOMUHUEBBIE CIUIaBbl, JUTEHHbIE ATIOMHHUEBBIE
crutaBbl. OOmiasi XapakTepuUCTHKAa MarHueBbIX CIUIaBOB. Jlepopmupyemble MarHueBbIE CILIABBI.
JIuTeliHbple MarHueBble CIUIaBbl. THUTAaH M CIUIaBbl HAa OCHOBE THUTaHA. BiusHue nerupyromumx
AJIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TUTAHOBBIX CIUIABOB. bepHIUIHMIl M CIUIaBbI HA €ro OCHOBE.
TyronnaBkue MeTaJlIbl U CIUIaBbl HA UX OCHOBE.

Paspnen 3. OcHoBbI KOppo3uu MeTa/10B. IIpMHIMIIBI 1 METO/ABI 3AIIUTHI OT KOPPO3HUH.

OcHOBHBIE TNPUYMHBI KOppo3uu MetauioB. [lokazarenu xopposuu. Knaccudukanums
KOPPO3HOHHBIX IPOLECCOB. XUMHUYECKass Koppo3us. ['azoBas kopposus. Koppo3us B xKHAKOCTSIX —
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HE3JIEKTPOJIUTAX. OJIEKTPOXUMHYECKass Koppo3us. KuHeTnka »IEeKTPOXMMHUYECKON KOPPO3HH.
Koppo3ust MeTajijioB B yCIIOBUSAX TEXHOJOTMYECKUX CPEJl XMMUUYECKUX POU3BOJICTB.

[IpuHIMIBI ¥ METONbI 3allUThl OT KOppo3uu. KOppo3MOHHOCTOMKHE METAUIMYeCKUe U
HEMETAJUIMYECKHE MaTepuaiibl. MeTo bl 3aIlUThl MAIIUH U alllapaToB XUMUYECKUX ITPOU3BOJICTB OT
KOppo3uu. IHruOUTOPHI KOPPO3UH. DIEKTPOXUMHUYECKAs 3aIIUTa. 3al[UTHbIC TOKPBITHSL.

Pa3nea 4. Hemerainyeckue MaTepuaJbl

Martepuansl Ha OCHOBE BBICOKOMOJEKYISPHBIX coenuHeHuil. CTpoeHue u CBOilCTBa
0JIMMEpOB. TepMOpEaKTUBHBIE U TEPMOILIACTUUHBIE NOAMMeEpbl. CTpOEHUE U CBOMCTBA IJIacTMACC.
OcHOBHBIE Pa3HOBUAHOCTH MPOMBIIIJICHHBIX MOJMMEPOB M IUIacTMacc. ['a30HANONHEHHBIE
IJIACTMACCHI.

Oco0eHHOCTH CTpOEHHMsI, CBOMCTBA PE3MHOBBIX MaTepuanoB. Pe3uHbl 00IIero Ha3Ha4YeHMUs,
CIEIMaJIbHbIE PE3UHBI U 00JaCTU UX IIPUMEHEHMUSL.

Jlakokpacounsle matepuasibl (JIKM). OcnoBubie Buabl JIKM. Kpacku, naku, rpyHTOBKa,
INAaTIEBKA.

Kepamuueckue wmatepuansl. KoHCTpyKUIMOHHas, WHCTpYMEHTalbHAass U TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kiaccupukamuss crekon 1Mo Ha3HAYCHHIO W 00JacTh
npumenenus. Curamisl. ['padut. Acbect. CBoiicTBa U 001aCTH TPUMEHEHHUSL.

Cma3ouHble Macia, IJIAaCTUYECKHE CMa3KH, TBEp/AblE CMa304yHble Marepuanbl. CMa3z04HO-
OXJIQXKJAIOTHE KUIKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MAaTEPUAJIbI.

AHTU(GPUKIMOHHBIE METAJUIMYECKUE U HEMETANTNYECKUE MaTepHAIIbI.

Kommosurmonneie  marepuaniel  (KM).  OOmias XapakTepuCTHKa  KOMITO3HIIMOHHBIX
matepuainoB. [ucnepcHo-ynpodenusie KM, cnoucteie KM, Bonoknucteie KM. Komno3unuonusie
MaTepuaibl Ha MeTalimyeckod M HeMmeramimdyeckod ocHoBe. CAIl (cneueHHble altOMUHUEBBIE
MOPOILKK). ApPMHUpPOBaHHBIE TMOJMMEpPHbIe MaTrepuanbl. Kepamudyeckue KOMIO3UIIMOHHBIE
MaTepuaibl. YTJEpOJHble KOMIIO3ULIMOHHBbIE MaTepuaibl. [HMOpuAHBIE KOMIIO3ULMOHHBIE
MaTepHuabl.

Pa3nes 5. JxoHoMHYeckn 000CHOBAHHBIH BbIOOP MaTepuasoB.

Bb100p KOHCTPYKIIMOHHBIX MAaTEpHUaloB Uil KOHKPETHOTO TEXHOJOIHMUYECKOro Ipolecca,
UCIIOJIb3YEMBIX, B YAaCTHOCTH, B TEXHOJOIMSIX OPraHMYeCKUX CcoequHeHHi a3zota. Kpurtepunm wu
QITOPUTM BBIOOpPA KOHCTPYKLMOHHBIX MaTepUaoB. DKOJOIMYECKHE M SKOHOMHYECKUE ACHEKThI
MaTepuaIoBEIEHUS U 3aIIUThl MAaTEPHAJIOB OT KOPPO3UHU.

4. O0beM y4eOHOH JUCHHILINHBI

O0BeM TUCIMITITMHBI
Bunpsl yaeOHOM paboThI

3E Axapn.4. Actp.u.
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3 108 81
KonTakTHas padoTa - ayIuTOpPHbIE 3aHATHA: 1,3 48 36
Jlexumu (JIek) 0,9 32 24
[TpakTuueckue 3anstus (I113) 0,4 16 12
CamocrosiTesbaas pa6ora (CP): 1,7 60 45
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15

1,1
CamocTosATenbHOE H3YUYCHHE Pa3aeoB JUCIUTUTHHEL 59,8 44,85
Bua konTpoJs: 3auer
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AHHOTauus padoyeil NporpaMMbl JTUCUUILTHHBI
«JIEKTPOTEXHNKA U MPOMBINLJICHHAS JIeKTPOHUKA)

1. Hesap aucuumiIuHbl — GopMHUpoOBaHUE Yy 00YUAIOIIMXCS KOMIETEHIIHH, 00eCIIeYnBaIOIIIX
TEOPETHUYECKYI0 U MPAKTHYECKYI0 TMOATOTOBKY BBIITYCKHHUKA, YMEIOUIETO BbIOUpaTh U
9KCITyaTUPOBATh AJIEKTPOTEXHUYECKHUE M JJIEKTPOHHBIE YCTPOWCTBA, BIAJICIOLIETO HAaBBIKAMU
WCIIONIb30BAaHUSI COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH JUIS aBTOMATU3UPOBAHHOTO
MOJICJIMPOBAHUS M pacu€Ta IEKTPUUYECKUX U AJIIEKTPOHHBIX LIETIeH.

2. B pe3yJbTare n3ydyeHHus JUCHUIIMHBI 00yYAIOMIMIACS 10JIKEH:

OO6nagath ClEOyIOIIMMHU ~YHUBEPCAIBHBIMH KOMIIETEHIMSIMH U HMHAUKATOpaMH UX
JIOCTHOKCHUSI:

YK-2.1, YK-2.4, VK-2.6.

Ob6nagarh cieqyrmuUMu 00ImenpodeccCHOHATbHBIMA KOMIETCHIIMSIMHA ¥ WHAMKATOPaAMH UX
JOCTH>KEHUS:

OIlK-1.21, OIIK-3.3.

3namo:

- OCHOBHBIE TIOHSITHS, ONIPEACIICHUS M 3aKOHBI JIEKTPUUECKUX IETeH;

- METO/Ibl aBTOMaTU3UPOBAHHOTO MOJEIIMPOBAHNS, aHATIM3a U pacuéTa Lelel MOCTOSTHHOTO U
MEPEMEHHOTO TOKOB, METOJIOJIOTHIO JIEKTPOTEXHUYECKUX U3MEPECHHIA;

- YCTPOMCTBO M MPHUHIMIBI PAOOTHI IEKTPOTEXHUUECKOTO U AJIEKTPOHHOIO 000PYIOBaHMS,
TpaHchOpMaTOpPOB, JIEKTPUUECKUX MAIIWH, UCTOYHUKOB TUTAHUSI.

Ymemo:

- MPUMEHITh TEXHOJIOTMM aBTOMATHU3MPOBAHHOTO MOJEIMPOBAHUS, aHAIW3a, pacuyéra u
SKCITyaTalluu JJIEKTPUYECKUX CETel, MPOMBIILIEHHOTO 3JE€KTPOOOOPYAOBAHUS M 3IIEKTPOHHBIX
puOopoB;

- BBIOMpATh DJIGKTPOTEXHUYECKOE U DIIEKTPOHHOE OOOpYyIOBaHUE HJsl pEIIeHHUs 3ajad
MIPOCKTUPOBAHUS U PEeATU3AIMN XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB U TIPOU3BOJICTB.

Bnaoemu:

- METOJIOJIOTHEH aBTOMATH3WPOBAHHOTO MOJICTUPOBAHUS M pacu€ra HJICKTPUUYECKUX U
ANIEKTPOHHBIX LIETEH;

- MPAaKTUYECKUMHU HaBBIKAMU PAOOTHI C SJIEKTPOTEXHUUECKOU anmapaTypo 1 3J1eKTPOHHBIMU
YCTPOMCTBAMMU.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Bgenenue. [Ipenmer, OCHOBHBIE MOHATHS, METOAOJIOTHS SJIEKTPOTEXHUKU U TPOMBILIIIEHHOM
ANEeKTpOHUKHU. KpaTkue ucTopuyecKkue CBEICHHs. 3aqadyd M MECTO JUCIHUIUIMHBI B TOJTOTOBKE
OakanaBpa XMMHUYECKOIN TEXHOJIOTHH.

PA3JIEJT 1. DJIEKTPUYECKHUE [JEITH

1.1. OcHoBHBIE ompenejieHUusi, OMUCAHUS TNAPaAMEeTPOB W  MeTOA0B pacuéra
JJICKTPHUYECKHX Lemnei

OcHOBHBIE TTOHATHUS U 0003HAYCHUSI DJICKTPUUECKUX BEIMYMUH U DJIEMEHTOB JJICKTPHUCCKUX
neneri ('OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77). VCTOYHUKH U
MPUEMHUKHN  DJICKTpUYecKor sHeprur. OCHOBBI 3nekTpoOe3omacHOCTH. CXEeMBbI  3aMelIeHHs
ANEKTPOTEXHUUECKUX YCTPOUCTB.

OcCHOBHBIE TIOHATHSI TEOpUM dJEKTpudeckux nenen. Kmaccudukamms neneit: nuHEHBIE U
HEJIMHENHbIe, HEPa3BETBICHHBIEC U PA3BETBIEHHBIC, C OJJHUM U HECKOJIbKUMU UCTOUHUKAMU MUTAHUS,
C COCPEIOTOUYCHHBIMH U pacIpeAeICHHBIMU MTapaMeTPaMHu.
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OcCHOBHbIE TPUHIIMIIBI, TEOPEMbl M 3aKOHBI 3JEKTPOTEXHUKH. [IpUHIMN HENpepbIBHOCTU
(3aMKHYTOCTH) 3JIEKTPHUYECKOTO TOKA U MAarHUTHOTO 1OTOKa. 3akoHsl Oma u Kupxroda.

MeTo1p1 MOJIETMPOBAHUS, aHAIN3A U pacuy€Ta JIMHEHHBIX 3JIEKTPUUECKUX LENei MOCTOSHHOTO
TOKa. AHanM3 W PAacy€T pa3BETBICHHBIX JIIEKTPUYECKHX IEMed C HECKOJbKHMMU HCTOYHHKAMU
MUTAHMS IIyTEeM COCTABJICHMSI U PEIEHUs] CUCTeM ypaBHEHUH 1o 3akoHaM Kupxroda, npumeHeHus
METO/IOB Y3JIOBBIX MOTEHIIMAJIOB U SKBHUBAJICHTHOTO aKTUBHOTO JBYXIIOJTIOCHHUKA.

OcHoBHbIE CBOMCTBA U 001aCTU IPUMEHEHHUSI MOCTOBBIX LIETIEeH, TIOTEHIIMOMETPOB, JeJIUTENeH
HaNpsOKCHUS U TOKA.

MarpuyHas 3anmuch ypaBHEHHUH 1eTield B 0000IeHHBIX (hopmax.

1.2. DnexkTpuyeckne U3MepeHus1 M NPUOOPbI

Metoabl HU3MepeHMsI 3NEKTPUYECKUX BEJIMYMH: MpsIMblE M KOCBEHHbIE. AHAJIOTOBBIE
AIIEKTPOU3MEPUTENIbHBIE U LU(POBBIE 3JEKTPOHHBIE MPUOOPHI: YCTPOHCTBO, MPUHIMI JEHCTBHS,
oOnacti npuMeHeHus. M3MepeHne 3J1eKTpUUeCcKUX BEJIMYMH: TOKOB, HAPSKEHUH, COITPOTUBIICHUH,
MOIIIHOCTH U YHEPIHH.

1.3. AHaau3 u pacyéT JTUHeHHBIX HeNei mepeMeHHoro ToKa

CriocoOrl npescTaBieHus (B BUAE BPEMEHHBIX AUArpaMM, BEKTOPOB, KOMIIJIEKCHBIX YMCEN) U
napaMeTpsl (aMIUIMTY/AA, 4acToTa, HadajibHas (a3a) CMHYCOMAAIbHBIX (pyHKUMHA. MrHOBEHHOE,
cpeaHee U JIeHCTBYOIIee 3HaUeHUs IEPEMEHHOT0 CUHYCOUAAIBHOIO TOKA (HAIIPSKEHMS).

AKTHUBHOE, pEaKTHUBHOE M IOJHOE CONPOTHUBIIEHUS BeTBU. Da30Bble COOTHOLICHUS MEXIY
TOKOM U HampsbkeHrHeM. MOIIHOCTh B LEMsX nepeMeHHoro Toka. Koadpduiment momHoctu (COS(¢))
U €r0 TEXHUKO-3KOHOMHUYECKOE 3HAUCHHUE.

[IpumeHeHue anreOppl KOMIUIEKCHBIX 4YMCEN B 3JEKTpOoTexXHHKe. KoMIUIeKcHbI Meron
pacuéra JUHEHHBIX CXeM LeNell nepeMeHHOro Toka. KoMiiekcHoe conpoTUBIEHHE U KOMIUIEKCHAs
IPOBOJUMOCTh BeTBU. KoMIIIeKCHass MOIIHOCTh M OajlaHC MOIIMHOCTU B IENAX [EePEMEHHOTrO
CHUHYCOMIAJILHOTO TOKA.

Pe3oHaHCHBIE SIBIIEHUS B DJIEKTPUYECKHX LEMAX, YCIOBHUS BO3HHUKHOBEHHS, MPAKTHUECKOE
3Ha4yeHMe. Pe30HaHC HaNpsKeHUH M TOKOB. YacTOTHBIE CBOMCTBA LeNel IEpeMEHHOro Toka. [lonstue
0 JJMHEWHBIX YeThIpEXTOMOCHUKAX. [ToHsATHE 00 2JIEKTPUUECKUX LIETAX C MHAYKTUBHOMN (MarHUTHOI)
CBA3BIO.

Ananmu3 u pacdyér Tpéx(dazHbIX Leneil NepeMeHHOro TOoKa. DJIeMEHThl TPEX(a3HbIX Lenei.
CnocoObl u300pakeHuss M coequHeHus: (a3 Tpéx(pazHOro HCTOYHMKA NMHUTAHUS U IPHUEMHUKOB
sHepruu. CoequHEHUe MOTpeOUTeNel SIEKTPOIHEPTuH 3BEe3A0H M TpeyroibHUKOM. Tpéx- u
YeTHIPEXIIPOBOIHBIE CXEMBI INTAHUS NPUEMHUKOB. HazHaueHne HeliTpalibHOTO NpoBoaa. MOIHOCTH
Tpéxdasznoit nenu. Koapdunrent momuoctu. TexHnka 6€301MacHOCTH MPU IKCILTyaTalluu YCTPOMCTB
B TpEX(a3HbIX LETsIX.

[Ipumenenue nias aBTOMaTHU3MPOBAHHOTO MOJEIUPOBAHUS U pacyéra Lenel MporpaMMHBIX
NPOAYKTOB, pa3paboTaHHBIX Ha Kadesape, a Takke makeToB mporpamm «Multisimy, «Mathcady,
«Excel».

PA3JIEJT II. 3JIEKTPOMATHUTHBIE YCTPOMUCTBA U JIEKTPUYECKHUE MAILIIMHBI

2.1. Tpanchopmaropsl

Hasnauenue u o0mactu mpuMeHeHUs: TpaHCHOPMATOPOB. Y CTPONCTBO U MPUHITUI JCHCTBHUS
omHo(pazHoro Tpanchopmaropa.

AHanu3 3JIeKTPOMArHUTHBIX MPOIIECCOB B TpaHC(hOpMaTope, cxeMa 3aMelIeHHs.

[Totepu sHeprum B TpaHchopmaTope. BHermHume xapakTepucTuku. [lacmopTHBIE HTaHHBIE
TparcopmaTopa U onpejesieHne HOMHHAIBHOTO TOKa, TOKa KOPOTKOTO 3aMBIKAHUS B TICPBHYHOM
00MOTKE ¥ M3MEHEHHsI HAIIPSHKEHHSI Ha BTOPUYHONH OOMOTKE.
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2.2. ACHHXPOHHbIE€ MAILIMHBI

YCTpoiicTBO W OPHHIMI ACHCTBUA TPEX(PA3HOTO aACHHXPOHHOTO 3JICKTPOJBHUTATEIIS.
Bpamaromeecss marHuTHOE T0s1e cTatopa. MarauTHoe moje MmamuHbel. DJ[C 0OMOTOK cTtatopa u
poropa. Ckonbxenue. Yactora BpamieHus: poropa. DJIEeKTPOMarHUTHbI MOMEHT. MexaHu4yeckue u
paboune XapaKTEePUCTHKHU.

DHepreTudeckue AuarpaMmel. [lacnopTHeie 1aHHbIE.

[Tyck acCMHXPOHHBIX JIBUTATENIEH ¢ KOPOTKO3aMKHYTHIM U (Da3HbIM poTopoM. PeBepcupoBanue
Y PEryJIMpOBAHUE YaCTOTHI BpAILICHUSI POTOPA.

PA3JIEJI 11I. OCHOBBbI JIEKTPOHUKH

3.1. DuieMeHTHas 6a3a COBPEeMEHHbIX 3JIEKTPOHHBIX YCTPOHCTB

VcaoBHEIE O603H3‘ICHI/IH, IIPUHIAIL HeﬁCTBHH, XapaKTCPUCTHUKHU n Ha3HA4YCHUC
MOJIYITPOBOJHUKOBBIX JUOJ0B, TPAH3UCTOPOB, TUPUCTOPOB.
I/IHTCFpaHBHBIG MHUKPOCXEMbI, UX HA3HAYCHUC, KHaCCI/IQ)HKaHI/IH U MapKHUpPOBKa.

3.2. UCTOYHHKH BTOPUYHOTI0 JICKTPONIUTAHUA U YCHJIUTECIN IJIEKTPHYCCKUX CUTHAJIOB

[lonynnpoBOHUKOBBIE ~ BBIIPSAMUTENU:  KJIacCU(UKALMsI,  OCHOBHBIE  IapaMeTpBhI.
DJEeKTpUYECKHEe CXeMbl U MPUHLUI pabOThI BBIIPAMUTEINS. DIEKTPHUUECKUE (PUIBTPHI.

Knaccugukanus 1 OCHOBHBIC XapaKTEPUCTHKHU YCUIIUTENCH. AHAIN3 paOOThI OHOKACKAIHBIX
U MHOTOKaCKaJHbIX ycuiauTeneil. OOpaTHbIE CBSI3U B ONEPALMOHHBIX YCHJIUTENAX, UX BIUSHHE Ha
napaMeTpbl U XapakTepUCTUKH ycunutens. OCHOBHBIE TUIIBI ycuiuTeneil Ha 6aze OVY.

4. O0beM y4eOHOH JUCHHUILINHBI.

O0BbeM TUCHHUIIIHHEI
Bup yuyeoHoii padoTbl
3E AKkagn. Actp.
q. q.
OO61mast TpyA0eMKOCTh TUCIUTUTMHBI 4 144 108
KonTakTHasi padoTa — ayIuTOPHBIE 3aHIATHSI: 1,33 48 36
Jlexun 0,44 16 12
JlaGoparopuble 3ansTus (JI3) 0,88 32 24
CamocrositesbHas padora (CP) 1,67 60 45
KonTtposnpHbIe paboThI 0,56 20 15
KoHnTakTHas camocTosiTelbHas paboTa 0,4 0,3
1,11
CamocTosiTenbHOE U3YUYEHHE Pa3/IeTI0B JUCIUILIUHBI 39,6 29,7
Buabl KOHTpOJIA:
IK3aMeH 1 36 27
KonTtakTHas paboTta — mpoMexXyTOYHAast aTTECTaIHsI 1 0,4 0,3
[ToaroroBka K sK3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: IK3amMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
«IIpouecchl ¥ annmaparbl XMMHUYECKOH TEXHOJIOTHI

1. Heap AMCHMIVIMHBI — BMECTE C AMCUUIUIMHAMHM OOIIEH XMMHUYECKOH TEXHOJIOTHH,
XUMHYECKHX TMPOIECCOB U PEAKTOPOB M JIPYTMMH CBSI3aTh OOIEHAYYHYI0 M OOLIEHHKEHEPHYIO
MIOATOTOBKY XHMMMKOB-TEXHOJIOTOB Ha OCHOBE HM3Y4EHHMS OCHOB T'HAPABIMYECKHUX, TEIJIOBBIX H
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MacCOOOMEHHBIX IMponeccoB XHMHYIECKOM TECXHOJIOTMH, 4YTO HCO6XO,I[I/IMO IIpru IOATOTOBKE
CIICHUAIMCTOB IO JAHHOMY HaIPaBJICHUIO IJIA HaquO-HCCHCHOBaTGHBCKOﬁ " IMPOU3BOACTBCHHO-
TEXHOJIOTHYECKON JACATCIIbBHOCTH.

2. B pe3ysbTare n3yueHus JUCHUIJIMHBI 00yYAIOMINIACS TOJIKEH:

OO6nagath ClEOYIOIIMMH YHUBEPCAIbHBIMH KOMIIETEHIUSIMU U WHIAUKATOpAMU  UX
JIOCTUKEHHUS:

YK-1-VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5; YK-2 - YK-2.3, YK-2.10.

O6nagarh clieqyrmMUMU 00IenpodecCHOHATEHBIMA KOMIETCHIIMSIMA ¥ WHAMKATOPaAMH UX
JOCTHKEHUS:

OIIK-2 - OIIK-2.1, OIIK-2.7, OIIK-2.12.

3nameo:

— OCHOBBI TEOPUU NIEPEHOCA UMITYJIbCA, TEIIA U MACCHI;

— TPUHIHITB GPUINIECKOTO MOACITUPOBAHUS MTPOLIECCOB;

— OCHOBHbBIE YPABHEHHUSI IBUKEHHUS KUIKOCTEH;

— OCHOBBI TEOPUH TEIUIONIEPEIavn;

— OCHOBBI TEOPUH MAaccolepenayd B CUCTEMax CO CBOOOJHON M HEMOJIBI)KHOW TpaHUIICH
pasnena ¢as;

— THUIIOBBIE MTPOLIECCHl XUMUYECKON TEXHOJOTMHU, COOTBETCTBYIOIIME alnapaTbl U METOAbI UX
pacuera;

— METOJBbI TIOCTPOEHUS SMIIMPUYECKUX U TEOPETUUECKUX MOJICIIEH XUMHKO-TEXHOJIOTUYECKUX
IIPOLIECCOB.

— OCHOBHBIE ITPUHLIMIIBI OPraHU3alUU MPOLUECCOB XUMUYECKOU TEXHOJIOTHH.

Ymemy:

— ONPEACNATh XapakTep [BW)KEHUS JKMIKOCTEM M Ta30B; OCHOBHBIC XapaKTEPUCTUKHU
MIPOLIECCOB TEILIO- U MAaCCOIEepeaayy;

— pacCUUTHIBaTh MapaMeTPhl U BHIOWPATH aNmmaparypy sl KOHKPETHOTO TEXHOJIOTHUUECKOTO
mpolecca;

— pacCUMThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHUMHKO-TEXHOJOTHYECKOTO  IPOIIEcca,
BBIOMpATh pallMOHATFHYIO CXEMY Ipoliecca.

Braoemy:

— METOJaMHM TEXHOJOTMYECKHUX pPACUETOB OTHEIBHBIX Y3JIOB U JACTalel XUMHUYECKOTO
000pyI0BaHNS;

— METOJaMHM  ONpENENCHHs]  PallMOHAIBHBIX  TEXHOJOTHUYECKUX  PEKUMOB  pabOTHI
000pyI0BaHNS;

— METOJIaMM aHallu3a M pacyeTa MPOIECCOB B MPOMBINIJICHHBIX amnmnaparax, BbIOOpa HX
KOHCTPYKITUH, OTIPEICTICHUSI TEXHOJIOTUUECKHUX TTOKa3aTesiel paboThI anmaparosB.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

Paznea 1. 'mapoanHamMuyeckue Npouecchl M annaparbl XMMUYeCKON TEXHOJIOTUH

1.1. Brenenwne B tuciuminHy. OCHOBHbBIC IOHATHS U ONIPEICICHUS.

[Tpeamer nuctummumnbl «IIporeccs U anmapaThl XUMUYECKON TeXxHOIoTumY. Kitaccudukanmst
npoiieccoB. HenpepbiBHBIE U TEPUOANUECKHUE, CTALIMOHAPHBIE U HECTAIIMOHAPHBIE MPOLECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB M OOIINE MPUHIIUITHI PAacUeTa anmapaToB XUMHUIECKOM
TEXHOJIOTHH.

Kunxoctn u ras3el. Knaccuduxamms skuakocreir. MpeanpHas sxuakocT. KamenbHble U
ynpyrue KuakocTu. Cuiibl, JEMCTBYIOIINE B )KUIKOCTH: MACCOBBIE M TTOBEPXHOCTHBIE. HampsokeHust
B )KHJIKOCTSIX W ra3ax (TaHTeHIMaTbHbIE M HOpMalibHBIE). CBOMCTBA KUIKOCTEH.

Monens HenpepbIBHOM cpenbl. [loHsTHE PU3NYecKoro 31eMeHTapHOro 00beMa.
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1.2. OcHOBBI T€OpHUM NIEPEHOCA.

OCHOBBI TEOpHUHU SIBJICHUN MEPEHOCA: aHAIN3 MEXAaHMW3MOB, MOJICIMPOBAHUS U Pa3pabOTKU
0000IIEHHBIX METOOB pacueTa I'MIPOMEXaHMUYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX MPOLECCOB U
annaparoB. DeHOMEHOJIOrNYECKUE 3aKOHBI [IEPEHOCA UMITYJIbCa, MACChl U S3HEPTUU. MOJIEKyIIpHBIN
U KOHBEKTMBHBIM mepeHoc. OOmuMe 3aKOHOMEPHOCTH THUIPOJAMHAMMKH, TEIUIONepelaun u
Macconepenadd. B3anMOCBs3b 3THX IPOLIECCOB B IPOMBIILICHHON amnmnaparype. Pomnb sABieHMi
IIepeHoca IPYU XUMHAYECKUX NIPEBPALLECHUSX.

MatepuanbHble U 3HEpreTHYeCKue (TEII0BbIe) OanaHChl; ONPENETICHUE MACCOBBIX IIOTOKOB U
JHEPreTUYECKHUX 3aTpar. Y CIOBHs PAaBHOBECHS U OINIPEAEICHUE HAIIPABICHUS IIPOLECCOB IIEPEHOCA.
OOuwmii BUJ ypaBHEHUIH CKOPOCTH MPOLECCOB; JABMKYIIME CHIIBI U KUHETHYECKUE KOA(PPUIIMECHTHI.
JIumuTHpyomue cTaauu.

1.3. l'uapocraTtuka.

Huddepenunanbuple  ypaBHeHHs paBHoBecus Oinepa. Ilokosmiascs KUAKOCTb M0
neifictBueM cuibl TskecTH. OCHOBHOE ypaBHEHHE THUAPOCTaTUKHU. [IpakTuueckue NpuiIoKeHUs
OCHOBHOT'O YPaBHEHMSI TUAPOCTATUKH.

1.4. T'uaponuHamuka.

bananc cun npu IBHKEHUH BA3KOM HEC)KMMAEMOM >KMIKOCTH. YpaBHEHHE HEPA3pBIBHOCTU
(crmomHoCTH) OoTOKA. Y paBHeHue HaBbe-CTokca 1 ero pu3nueckuii CMbICII.

ITonoGHoe mpeobOpa3oBanue ypaBHeHuss HaBbe-CTokca. bespa3mepHble NepeMEHHbIE -
KpUTEpUU TUApOAMHaMUYeckoro mnojaodus (Dinepa, PeiiHonbaca, ®pyna, rOMOXpPOHHOCTH), UX
du3nyeckuil cMbIci; mapaMmeTpudeckue kpurepuu. KpurepuanbHoe ypaBHEHHE ABMXKEHMS BA3KOM
AKUJKOCTH.

VYpaBHeHHe [BUXKEHUs Oiiepa. DHepreTMueckuil OajlaHC CTAl[MOHAPHOTO JIBMIKECHUS
UJCANBHON JKMIKOCTH. YpaBHEHME bepHyImu Ui HIEalbHOM W PEAIbHOM KMIKOCTH. Ero
IOpaKkTUYeCKHe MpUIoKeHus (ucredeHue xuakoctei, TpyOka [lurto-Ilpanarns). IlpuHummne
U3MEPEHUsI CKOPOCTEH U PAcX0JI0B JKUIKOCTH JPOCCEIbHBIMH MPUOOPAMHU U MTHEBMOMETPUIECKUMU
TpyOkamu. Onpenienenne pacxo10B PU UCTEUEHUH KUAKOCTEH Yepe3 OTBEPCTHUS HITH HACA/IKH.

I'unpoauHamMuueckye peskrMbl IBUKEHUS )KUJIKOCTEN: TaMUHAPHBIN U TypOYJIEHTHBIH.

Uucno PeiliHonmpAaca W €ro KpUTHYECKHE 3HadeHHMs. MeXaHu3Mbl JIaMMHAPHOTO U
TypOyneHnTHoro TeueHuil. [lonsitue TtypOyneHtHocTu. [lpencraBieHuss o TUAPOJAWHAMUYECKOM
HOTPaHUYHOM CJIO€ NP TEYEHUH 110 TpyOaM U KaHajlaM U IPpU OOTEKaHUH Tell.

Pacuer nuamerpa TpyOONIpOBOAOB U anmapaToB; BHIOOP CKOPOCTEN MOTOKOB ¥ ONTUMAJIbHOTO
JaMeTpa TpyOomnpoBOIOB.

Pacnipenenenne ckopoctedl mo paauycy TpyObl MOCTOSIHHOTO CEYEHHs NP JaMHUHApHOM
CTAallMOHAPHOM TeueHHH. TeueHue B TpyOax 1 kaHanax. Onpenensromuii mornepeyHslii pazMep MoToka
B KaHaJjaxX MPOU3BOJIbHON (JOPMBI: THIPABINYECKUI paglycC, SKBUBAICHTHBIN TuaMeTp.

I'mnpaBnuueckoe CONPOTUBIIEHUE ITPU TEUEHUH KUIKOCTEN U ra3oB. Pacder noreps Ha TpeHUe
(ypaBuenue [lapcu-BeilicOaxa) m Ha MecTHbIE conpoTuBIeHNsA. COOTHOIICHUSI U HOMOTPAMMBI JJIst
pacuera ko3¢ uIMeHTa TPEeHUs. 3aBUCUMOCTH MEXAY PAacXoJOM U IepenaaoM AaBieHus. Pacuer
Haropa Jjs IepeMelIeHNs KUAKOCTEN Yepe3 CUCTEMY TPyOOIIPOBOAOB U annapaTos.

1.5. Ilepemenienue sKUIKOCTEH.

[lepemenienue KUAKOCTEH € TMOMOILIBIO MAIlMH, TOBBILIAIOIUX AaBieHue. OO0beMHbIE
(mopIIHEBbIe, POTAlMOHHBIE U Jp.) U AMHAMHUYECKue (LeHTpOOEeKHbIe, OCEBbIE U Jp.) HACOCHI
OcHoBHbIE NTapamMeTpbl padOThl TUAPABINUYECKUX MAIIUH: POU3BOAUTEIBHOCTh, HAIIOP, MOIIIHOCTbD,
KTIII.

Pacuer Hamopa m moTpeOisieMol MOIIHOCTH; Mog0op aBurartens K Hacocy. OmpenencHue
JIOITYCTUMOMN BBICOTHI BCAChIBaHUS. SIBJI€HNE KaBUTALIMU U €r0 MPeA0TBpaIleHuUE.

OcoGeHHocTH paboThl, COMOCTaBICHUE U 00JIACTH MPUMEHEHHS] OCHOBHBIX THIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUTyHXKEpHbIX) u Ap. CBsa3p Hamopa, MomHoctd u KIII ¢
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MIPOU3BOUTEIIPHOCTBIO (XapaKTepUCTUKH HacocoB). Pabora HacocoB Ha ceTb M WX BBHIOOD;
peryjanupoBaHue MPOU3BOAUTEILHOCTH.

Pa3znes 2. TermioBble mMpouecchbl U ANNAPATHl XUMHUYECKOH TEXHOJIOTHHU

2.1. OcHOBHBIC TOHATHS U ONPEICIICHUS B TEIIONepeaaye.

OCHOBHBIE TEIUIOBBIE MPOLECCHl B XMMUYECKON TEXHOJOTHMU: HArPEBaHHUE U OXJIAXKICHHUE,
KOH/JICHCALIUS TAPOB U UCHAPEHHE JKUJIKOCTEH.

CrauuvoHapHbIl M HECTAllMOHAPHBIA NEPEHOC TEIUIOTHL. TeMiiepaTypHOE IoJie, I'PaJUEHT
TEeMIIEpaTypbl M TEIJIOBOM IMOTOK; TEIUIONepeaada M TeIiooTnavya. TeMrepaTypornpoBOJIHOCTh —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEJIbI.

2.2. IlepeHoc sHepruu B PopMe TemIO0ThI.

TennoBoii 6anaHc Kak YaCTHBIA CiIydail sHepreTndeckoro d6amanca. OnpeaeeHue TerioBOr
Harpy3ku amnmnapara Opd HM3MEHEHMM U 03 HM3MEHEHHs arperarHoro coctosHus. Pacxop
TEIJIOHOCUTEJIEH.

JuddepeHnnansHoe ypaBHCHHE IEPEHOCa SHEPTUU B POpME TEIUIOTHI, ypaBHEeHHE Dyphe-
Kupxroda u TerionpoBoAHOCTH.

CranuoHapHBIi MMEPEeHOC TEIJIOTH Yepe3 IUIOCKUE U UWIuHApUuYeckue creHku. CoueraHue
MEXaHHM3MOB IePEHOCa TEIUIOTHI (TEIIONPOBOAHOCTH, KOHBEKIUH, U3ITYYCHHUS).

KonBekTuBHBIN nIEpeHOC TEIUIOTHL. be3pasmepHsle nepeMennslie — yncia Hyccenbra, [lekie,
[Mpanntns, I'pacroda, dDypne. Pacuer ko3hPuIMEHTOB TEINIOOTHAYM TPU BBIHYKICHHOW H
€CTECTBEHHOW KOHBEKIIUU.

TemnmooOmMeH mpu u3MeHeHUM arperaTHoro coctosiHus. Konpencamus mapo. dopmyna
Hyccenbra. TennooOMeH pu KUIEHUH.

PannanTtHblil Tenonepenoc. Bzaumuoe uznyuenue ten. PaqnaHTHO-KOHBEKTUBHBIN MIEPEHOC
TEIJIOTHl. PacdeTr moreph TEIUIOTHI ammapaTraMd B OKPYXKAIONIYIO Cpeay W TEIUIOBOWM H3OJISIUU.
OCHOBHOE ypaBHEHHE TEILIONEPEIayu.

2.3. Tenonepeiaya B MOBEPXHOCTHBIX TEILIOOOMEHHUKAX.

Temnmonepenaua B TOBEPXHOCTHBIX TEIUIOOOMEHHUKAX. AJJUTUBHOCTh TEPMUYECKUX
conpoTtuBiieHud. CpenHsist ABMXKYIAs CHiia Teruionepeaaun. OnpeneneHue CpeHer IBUKYIIEH CHITbI
B anmaparax pa3IMuHbIX KOHCTPYKIMH. B3anMHOe HanpaBiieHne ABUKEHUS TeIIOHOcuTenei. Pacuer
MOBEPXHOCTHU TEMI000OMEHHUKOB.

CrocoOsl mOABONA W OTBOAA TEIJIOTHI B XHUMHUYECKOH TexXHONOTudu. TpebGoBaHwMs,
NpeabsBIsieMble K  TerioHocuTenssM. (OOorpeB BOASHBIM TApPOM, BBICOKOTEMIIEPATYPHBIMHU
OpPTaHMYECKUMHU TEIJIOHOCHTENSIMU, TOMOYHBIMU Ta3amHu. CrocoOwl 3nekTpooborpeBa. OTBOA
TETJIOTHI BOJIOM, BO3IYXOM U HU3KOTEMITEPATYPHBIMH TETUIOHOCUTEIISIMHU.

TenmnmooOmenHble ammapathl; uX kiaccupukanusa. OCHOBHBIE THUIBI TOBEPXHOCTHBIX
TEIJI000MEHHUKOB (TpyOuaThie, MIaCTUHYAThIe, annapaTsl ¢ MePEeMENIUBAIONUMA YCTPOMCTBAMU U
T.1.) CMecuTenbHble TeII000MEHHUKH: TPaJUpHU, KOHIEHCATOPHI CMelleHrs. BeiOop onTuMambHBIX
KOHCTPYKIIMA W YCIOBUM OKCIUTyaTalldd TEIMJI0OOMEHHBIX ammapaTtoB. OCHOBHBIE TEHACHIIMHU
COBEpIIICHCTBOBAHUS TEIUIOOOMEHHBIX annapaToB.

Pazgen 3. Ilpoumeccsl M anmapatbl pasiejieHMsi TOMOIeHHBIX cHCTeM (OCHOBHBIE
Macco0OMeHHbIEe NPOoLecChI).

3.1. OcHOBHBIC TOHATHS M ONPEICIICHUS B Maccolepeiaye.

Knaccudukanus mporeccoB MaccooOMeHa. OCHOBHBIC TIOHITHS U omnpeaeneHus. [Ipomecchl
cO CBOOO/HOM M (PMKCHPOBAHHOW TpaHMIIEH pazzena ¢a3 u ¢ pasfenstomei ¢Gaspl MeperopoaKoi
(memOpanoit). Hocutenu u pacnpenensembie BemecTBa. CriocoObl BRIpaKEHUs cocTaBa ¢as.

DU3NKO-XMMHUUYECKHE OCHOBBI MAacCOOOMEHHBIX TIPOIeCCOB. PaBHOBECHBIE YCIIOBUS U
ompejieNieHue HalpaBJIeHHs TepeHoca BemecTBa u3 (assl B dazy. KoadduiimeHTs! pacmpeneaeHus.
[TonsiTre 0 Macconepeaue U MaccooTAaye.
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KonuenTpannonHoe mosie, rpaAMeHT KOHIEHTpAlUu, OOIMH U yIelIbHBIH MOTOK MAaccChl.
MonexynsipHas 1updy3us B )KUAKOCTSX, razax (mapax) ¥ TBEp/bIX TEIax.

3.2. MexaHU3MBbI [1IEPEHOCa MACChI.

VYpaBHEeHHE HEPa3PBIBHOCTH ISl IBYXKOMIIOHEHTHOM CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCAa MAacChl B OMHAPHBIX Cpeax.

Judy3noHHBIH MOTPaHUYHBINA CI10H; MPO(UIN KOHIIEHTPALUK U CKOPOCTEH B IOTOKAX.

Kosdbdunuentst maccootnaun. OCHOBHBbIE MOJIEIbHBIE MPEJICTaBICHUS O MEXaHU3ME
MaccoOTauHu.

MopenupoBanrue KOHBEKTHBHOTO MaccooOmena. Uncna HyccenbTa, [ekie, [Ipanatis, dypee
U Jp., UX (U3UYECKUH CMBICI, AHAJOTHHM C TEIUIOBBIM NOJO0MEM NPHUMEHUTEIFHO K razaM u
KuakocTaM. PacueT koapduimeHTOB MaccooTiauM B anmaparax pa3iuyHbIX TUIOB MO YPaBHEHUSIM
¢ 6e3pa3MepHBIMH ITEPEMEHHBIMHU.

Maccomnepenaya. OcHoBHOe  ypaBHeHHEe Maccomnepenaud. COOTHOLIEHHE — MEXIY
K03 pHIHEeHTaMU MaccoTmepeiaud 1 MacCOOTIauH, aJJIATUBHOCTD TU(P(HY3HOHHBIX COMTPOTHBIICHUH.
HuTeHcudukaius Macconepeiayu myTeM Bo3AeHCTBUS Ha JIUMUTUPYIOLIYIO CTAIUIO.

Bnusinue ycinoBuil  (Temmeparypbl, JaBJI€HMs, KOHILIEHTpalMil) Ha HaIpaBlieHUE
MaccolepeHoca Ha IpuMepax adbcopOIy; MPUHIIKITBE BEIOOpa aOCOPOCHTOB.

3.3. @a3oBoe paBHOBECHE.

MartepuanbHblii  OallaHC HENPEPHIBHOTO YCTAaHOBHBIIETOCA IIpoliecca TMpPU  PA3ITUYHBIX
crioco0ax BhIpaKEHUS COCTaBOB (a3 M UX PacXo/I0B; ypaBHEHHs pabounX JTHHUK.

[IpenenpHble KOHLIEHTPALMK PACIpeesieMOro KOMIIOHEHTa B OTAAIOIIEeH U M3BIEKAIOLIEH
dazax g MOPOTUBOTOYHBIX MPOIECCOB. MaKCHUManbHO BO3MOXKHAsI CTENEHb W3BICUCHUS,
MUHUMAaJIbHBII 1 ONTUMAaJIbHBIM pacxo/bl U3BJIEKAOLICH (a3bl.

3.4. Metojibl pacuéra pa3MepoB MaCCOOOMEHHBIX KOJOHHBIX annaparos.

Pacuer mnomepeuHoro ceueHus (quameTrpa) KOJOHHBI; MPEAEIbHO JAONYyCTUMAas |
HKOHOMUYECKHU ONTHUMAaJbHAasi CKOPOCTHU CIUIONIHOM (a3bl.

ParonanbHeli BEIOOp B3aMMHOTIO HampaBlIeHUs JABWKEHHs (a3 M opraHu3allu MOTOKOB B
MaccOOOMEHHBIX armnaparax. Pacuer MaccOOOMEHHBIX MPOIIECCOB U alapaToB JJIsl CUCTEM C OJHUM
pacnpenenseMbiM KOMIOHEHTOM. OCHOBBI pacyeTa BBICOTBI MAacCOOOMEHHBIX ammnapaToB C
HEMPEPbIBHBIM U CTYNEHYAaThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METOJla pacueTa: Ha OCHOBE
KOA((UIIMEHTOB Maccolepeayd M Ha OCHOBE IOHATUS TEOPETUYECKOM CTYNEHU pa3/ieieHHUs.
[TonsiTve yKClIa €IMHUL TIEPEHOCA U BBICOTHI eAMHMILIBI TepeHoca. daktop Macconepenaun. CpenHss
JBIKYIIasl CUJIa Macconepenadn. BiausHue npo1obHOro nepeMeIuBalys Ha CPEJHION0 JBUKYIIYIO
cuiny Maccornepenaun. [Ipormeaypa pacdera, OCHOBaHHasT Ha OOBEMHBIX KO3 UIIMEHTAX
Mmacconepenaud. I'papuueckuii 1 aHATUTUYECKUI METOIBI pacyeTa.

Pacyer BBICOTBI MacCOOOMEHHBIX ammaparoB €O CTYNEHYaTbIM KOHTAakTOM  (as.
D¢ dekTuBHOCTH cTyeHu 1mo Mapdpu. CBs3b uncia equHull nepeHoca u JoxkansHoro KIIJ] ctynenu
no Mapdpu. UucneHHbIH pacdyeT «OT CTYNEHH K CTYNEHU» U ero rpaduyeckas MHTEpIpETaLus ¢
HCIIOJIb30BaHUEM «KUHETHYECKON TUHUNY. Y4eT cTpykTyphl moTokoB U KIIJI Tapenku. Ocobennoctu
pacueTa TapesibuaThiX KOJJOHH Ha OCHOBE MOHSTHS TEOPETUUECKOM Tapesiku. Yncino 1eiCTBUTENbHBIX
U TEOPETHUECKUX TapesoK. P(PEeKTUBHOCT TapEIIKH.

PanmonanbHbIi BBIOOp B3aMMHOIO HalpaBlieHUs ABM)KEHUS (a3 U OpraHu3ally MOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OO0mupe TPUHIUIBI yCTPOMCTBA H KIAacCH(UKAIUSA anmapaTtoB s MacCOOOMEHHBIX
MPOIIECCOB B cucTeMax '"ra3(map)-KuakocTs". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.
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OcCHOBHBIE TUIIBI M 00JIACTH IPUMEHEHHUS a0COPOEPOB: HACAI0OUHBIE U TAPEIbYaThle KOJOHHBI,
ammapatbl  CO CIUIOIIHBIM M CEKIMOHHPOBAaHHBIM  0apOOTaXKHBIM  CJIOEM, ammapaTbl ¢
JUCIIEPrUPOBAHUEM JKUJKOCTH.

Cxembl  aOCOPOIIMOHHO-IECOPOLIMOHHBIX  YCTAaHOBOK C  BBIJICJIGHHEM  HM3BJICUYCHHOTO
KOMIIOHEHTa U pereHepanueii abcopOeHTa (mecopOumell mpu TMOBBIIICHHON TeMmmepaType,
HNOHUKEHUEM JIaBJICHUs, OTYBKOM HHEPTHBIM HOCUTEIIEM).

3.6. Juctmwiuisiius. Pexkrudukarus.

Paznenenne aucTwiUIsIIMEN KUJIKUX T'OMOIEHHBIX CMECed M CXKM)KEHHBIX Ta30oB; 00jacTu
IPUMEHEHHS U OCOOCHHOCTH IIPOBEIEHUS IIPOLIECCOB IPHU PA3IMYHOM JABJICHUH.

[TapoXuIKOCTHOE pPABHOBECHE JJISI CUCTEM C TMOJHOW M OrPAaHUYEHHOW B3aWUMHOU
PacTBOPUMOCTBIO U €T0 BJIHMSAHHUE HA BO3MOXKHOCTb Pa3eieHUs] KOMIIOHEHTOB JUCTHLIALUOHHBIMU
metonaMu. Pacuer paBHOBecHs ISl UI€ANBHBIX OMHAPHBIX CMECEH.

[Ipocras u (paxroHHast IEPEroHKa; neperonka ¢ aeduermanueir. MarepuanbHblil OanaHc,
pacyeT BbIXOJAa IPOAYKTa U €ro CpPEeJHEro cocraBa IpH IeperoHke OMHapHBIX cMmeceid. Cxembl
ycTaHOBOK. TernsoBble OaaHChl U pacyeT pacXoA0B TEIUIOHOCUTENEH JIIsl 3TUX MPOLIECCOB.

Pextudukanus. PU3NKO-XUMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBHMH IPOBEICHUS
nporeccoB. CxeMbl yCTaHOBOK JJIsl HENPEPHIBHOW M NEPUOJUYECKON peKTU(UKAUK OMHApHBIX
cmeceil. OCOOEHHOCTH yCTpOMCTBA ammapaToB (HACAJOYHBIX M TapenbuaThlX KOJOHH) M BbIOOpA
PEXKUMOB UX pabOThI TpH peKTUUKaLUU (TI0 CpaBHEHUIO ¢ abcopbuueit). OCOOEHHOCTH YCTpOIHCTBa
Y BapUaHThl pabOThl UCHIApUTENEH U Je(IerMaTopoB.

MogenupoBaHie ¥ pacdeT IMPOLECCOB M amlapaToB IMPH HEMPEPHIBHON PEKTH(PHKAINN
O6uHapHbIX cucteM. OCHOBBI YMCICHHOTO U Irpa)0aHaTUTHYECKOI0 METO10B. MaTepuaibHblii OajlaHC.
Paboune muann. OnpeneneHue MUHUMAIIBHOTO U pabouero (iermoBoro uucia. TernaoBoit 0anaHc u
pacueT pacxo/0B TelIoHocuTeNel. [I[pMHINIIBI TEXHUKO-D)KOHOMUYECKOW ONITUMU3ALIUU IIPH PACUETE
pabouero ¢uierMoBOro 4yucia, pa3MepoB amnmaparypbl U dHepreTudeckux 3arpar. OCHOBBI pacyera
TapeapyaThiX U HACaJ0YHbIX PEKTU(UKAIIMOHHBIX KOJIOHH.

Pa3znean 4. Ilpoumecchl W anmaparbl pasjeieHHs] T'eTEPOreHHbIX CHCTeM (OCHOBHBbIE
THAPOMEXaHU4YeCKHe MPoLecchl).

4.1. Pa3nenenne rereporeHHnIx cucreM. OCHOBHBIE TOHSITUS M METOBL.

Knaccuukanus *UAKUX U ra30BbIX I€TEPOTEHHBIX CUCTEM: CYCHEH3HMH, dSMYJIbCHH, TEHBI,
IBLIY, TyMaHbl. MaTepuanbHbIi 0ajJaHC MPOLIECCOB Pa3/IEIeHUs TETEPOT€HHBIX CUCTEM.

Onenka 3¢ ()eKTUBHOCTH U BBIOOP ONTUMANIBHBIX MPOILIECCOB U alNapaToB JUIsl pa3/ieieHUs
TETEPOTrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKICHHUSL.

Paznenenue »KuAKUX U ra30BbIX CUCTEM B TOJI€ CUII TshKecTH. Pacder ckopocTeit cBOOOIHOTO
U CTECHEHHOT'O OCAXJEHMsI TBEPJIbIX YAaCTHI] IAPOOOPA3HOM U OTIMUYHBIX OT Hee (JOpM B MOJIE CHUJIIBI
TSKECTH.

IIpoueccel oTCTaMBaHMs M YCTPOMCTBO ammapaToB pa3leleHUs] CYCHEH3UN, AIMYIbCUM H
npuled. Pacuer MOBEPXHOCTHM OCaXIECHHS M MPOU3BOJHUTEIBHOCTH OTCTOMHHKOB. Y CTPOMCTBO M
NeiicTBUE IMKIOHOB (ITPOCTHIX M OaTapeUHBIX ), THAPOIIMKIOHOB.

4.3. TeueHue KUJIKOCTH Yepe3 HETIOIBUIKHbBIE 3€PHUCTHIC U NICEB/I00KIKEHHbIE CIIOU.

3HaueHue TUIPOAMHAMUKH 3EPHUCTBIX CIIOEB B Mpoleccax (QUIbTPOBAHMS, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro karaimu3a U JAp. OCHOBHBIE XapaKTEPUCTUKH OSTUX CJIOEB:
JUCIIEPCHOCTD, YJENbHAs MOBEPXHOCTh, MMOPO3HOCTh, 3KBUBAJIEHTHBI JUaMETp KaHaioB. Pacuer
TU/IPABIMYECKOr0 CONPOTUBJIEHHS cios. [HWapaBiMueckoe COMPOTHUBIEHHWE CIIOEB HACaloK
IPOMBIIIJICHHBIX Macco- U TeMJI000MEHHBIX alapaTos.
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Pexxumpl TedeHMs] MOTOKOB B HACaJIOYHBIX KOJIOHHAX. [ 'mapaBiIMyeckoe COMpPOTHUBIICHUE,
SIBIICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEpCUU (ha3 U pacueT COOTBETCTBYIONINX CKOPOCTEH.

l'unponuHamMmuka  MCEBIOOKMKEHHBIX  (KUMOSAIMIMX)  cinoeB. OO6macTe  mpuUMEHEHHS
nceBAO0KIKEHUsI. OCHOBHBIC XapaKTEPUCTHKHU ICEBIO0KIKEHHOTO COCTOSIHHS. | MapaBInYecKoe
compoTuBiieHHe. Pacder cKopocTed TIICEBIOOKIKEHUS H CBOOOJHOTO BHTAHHUS, BBICOTHI
MICEBAO0XKIKEHHOr0 cinosi. OTHOpPOIHOE U HEOJHOPOAHOE IMceBAoOXKIKeHHe. (OcoOeHHOCTH
TICEBIOOXKIDKEHUST TOMUAUCIICPCHBIX ClIoeB. [IHEBMO- M THUAPOTPAHCIOPT 3EPHHUCTHIX TBEPABIX
MaTepuasoB.

4.4, ®unbTpOBaHKWE CYCIIEH3UH M OYMCTKA Ia30B OT IbLICH.

Crennrka moBeIeHUS OCAIKOB KaK 3€PHUCTBIX CIIOEB: CKUMAEMBIC U HEC)KUMAEMBIE OCA/IKH.
Bunel QuubTpoBanbHbIX Meperoponok. DakTophl, BIUSAIOIIME HA CKOPOCTh (UIBTPOBAHHUS.
OWIBTPOBAHUE TPH TMOCTOSHHON CKOPOCTH (UIBTPOBAHHS. DKCHEPUMEHTAIBHOE OIpEIeTICHUE
KOHCTaHT ypaBHeHUs QribTpoBanus. Kiaccudukanus u ycTpoiicTBO OCHOBHBIX TUIIOB HETIPEPHIBHO
U TIEPUONYECKU pa0OTAOIMUX PUIBTPOB U QUIBTPYIOMIUX HEHTPUDYT.

4. O0beM y4eOHOH JUCHHUILINHBI.

Bcero Cemectp
Bun yuebHo# paboTh 5 6
3E Axan. 3E Axan. 3E Axag.

q, q, q,
OO011as TpyA0€MKOCTh JTUCIUILIMHBI 11 396 5 180 6 216
KonrakTHas paboTa — ayAuTOpPHbIE 4.45 160 1,78 64 267 9%
3AHATHA:
Jlexuuu 1,78 64 0,89 32 0,89 32
ITpakTuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
JlaGopaTtopHsie padoTs (JIP) 0,89 32 - - 0,89 32
CamocrosiTeJibHAsI padoTa 455 164 2,22 80 2,33 84
CamMocTosATeIbHOE U3YUEHUE Pa3/IeoB 4,55 164 2,22 80 2,33 84
JIUCITUIUINHEI
Bujabl KOHTPOJIS:
9K3aMeH 2,0 12 1,0 36 1,0 36
KonTakTHass paboTa — MPOMEKYTOUHAS 0.8 0,01 0.4 0,01 0.4
arTecTanus 2,0
[ToaroToBka K 9K3aMEHY. 71,2 0,99 35,6 0,99 35,6
Bujx HTOroBOro KOHTPOJIs: IK3aMeH IK3aMeH

Beero Cemectp
Bunx yaebnoit paboTht > 6
3E Acrtp. 3E Acrtp. 3E Acrtp.

q, q, q,
OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 11 297 5 135 6 162
KonTakTHas padoTa — ayiuTOpHbBIC 4.45 120 1,78 48 2,67 72
3AHATHA:
Jlexnun 1,78 48 0,89 24 0,89 24
[Tpaktuyeckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
JlaGopatopusbie padotsl (JIP) 0,89 24 - - 0,89 24
CamocrosiTeJibHAasi pa6oTa 455 123 2,22 60 2,33 63
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CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIOB 4,55 123 2,22 60 2,33 63
TUCIIAILINHEI

Buabl KOHTpOJIA:

9K3amMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTa — MpPOMEKYTOUHAS 0.6 0.3 0.3
aTTecTalus 2,0 1 1
[ToaroToBKa K K3aMeHy. 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH IK3aMeH

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«O01mas XuMH4YeCKas TEXHOJIOTHs»

1. lesp AUCHUIUIMHBI — TIOTYYCHHWE 3HAHWK OO0 OCHOBHBIX IPUHIUIAX OpTaHHU3aIH,
CTPYKType, (YHKIIMOHAILHOM COCTaBE M KOMIIOHEHTaX XHMHYECKOTO IPOW3BOJCTBA, METOJaX
omneHkH 3(pdexTuBHOCTH ero (QyHKIMOHUpOBaHWs, aHamu3ze M cuHTe3e XTC, 00 sHepro- u
pecypcocOeperarommx, 6e30TX0AHbIX U MAJIOOTXOJHBIX TEXHOJOTHIX Ha MpPUMEpax COBPEMEHHBIX
XUMHUYECKHUX TIPOU3BOICTB.

2. B pe3ysibTaTe n3yueHus JMCUMIJIMHBI 00y4AIOMIUIACS JOJIKEH:

Obaaoams cleayOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-2: OIIK-2.4, OIIK-2.8, OIIK-2.13.

3uame.

— OCHOBHBIC TPHHIUIBI OpraHU3allMd XWMHUYECKOTO IPOU3BOJICTBA, €0 HEPAPXUUCCKOMN
CTPYKTYpHI;

— METOBI OIICHKH 3(PPEKTUBHOCTH TPOU3BOJICTBA;

— o0I1IMe 3aKOHOMEPHOCTH XUMHYECKHUX MPOIIECCOB; OCHOBHBIC XUMUYECKHE ITPOU3BOICTRA.

Ymemn:

— pacCUMTHIBATh OCHOBHBIE XapAKTEPUCTUKH XUMHUYECKOTO MPOIIEeCCa;

— BBIOMPATH PAIlMOHATBHYIO CXeMY IIPOU3BOJICTBA 33JaHHOTO TIPOAYKTA;

— OLIEHUBATh TEXHOJIOTHUYECKYIO 2P PEKTUBHOCTH MPOU3BOJICTBA.

Bnaoemsy:

— MeToAaMu aHanu3a dPPEeKTUBHOCTH PabOThl XUMHUECKUX MPOU3BOICTB.

3. KpaTkoe conepskaHue JUCHUILINHBI:

Paznen 1. BBenenue. Xummuuyeckoe npou3BoJACTBO.

Xumudeckass TeXHOJOrusi kak Hayka.llonstue o xummueckommpouspojcte. OOmue
¢GyHKIIMM (MHOTOQYHKIIMOHAIBHOCTh) XHMHYECKOTO Mpou3BoAcTBa. OOmas TexHoJorudeckas
CTPYKTYpa XHUMHUYECKOrOo Npou3BOAcTBAa. OCHOBHBIE OIEpalid B XUMUYECKOM IIPOU3BOJCTBE.
OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHTHI. KauecTBEHHBIE M KOJIHWYECTBEHHBIE IMOKa3aTeNIn
3¢ (HEeKTUBHOCTH XUMUYECKOT0 TPpou3BocTBa. Kinaccudukanus ceipbsi. BropuuHoe chipbe (0TXOABI
MPOM3BOJICTBA W OTXOABl TMOTpeOneHus). Boga kak ChIpbe€ M BCIIOMOTATEIBHBI KOMITOHEHT
XUMHYECKOTO TMPOU3BOJCTBA. [IpomblliuieHHass BOAOMOATOTOBKa. OpraHusaius BOJ000OpOTa Ha
XUMUYECKOM TPEANPUATHH. DHEPrOEMKOCTh XUMHUYECKOTO Mpou3BoJicTBa. OCHOBHBIC BUJIBI
SHEPTEeTUYECKUX pecypcoB. llepBuuHBIC W BTOPUUYHBIE YHEPreTHUYECKUE pecypchl. Mepapxudeckas
OopraHu3alys MpOoIEeCCOB B XUMHUYECKOM MPOU3BOACTBE. METOI0I0THYECKHE OCHOBBI XUMHUUYECKOU
TEXHOJIOTHH KaK HAYKH: CUCTEMHBIN aHAJIN3 CIIOKHBIX CXEM M B3aUMOJICHCTBUM UX DJIEMEHTOB.

Pazpnen 2. Xumuyeckoe npou3BoACTBO: XUMHUKO-TeXHOJI0rn4eckas cucrema (XTC).

CrpyktypaXTC. CoctaB XTC: snemeHTbl, CBs3H, nojcuctembl. OneMeHThl XTC, ux
knaccudukanus. MHOTOQYHKIIMOHATFHBIE JJIEMEHTHI. TexHoIornYeckue cBs3u dJaeMeHToB XTC
(motokm). Onmucanue XTC. Onucarensubie u rpaguaeckue moaenu X TC. CUCTeMHBIN TOIX0] K UX
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BeIOOpY npu cuHTe3e u aHaimm3e XTC. CpoiictBa XTC kak cucremslllosBnenne B XTC HOBBIX
KaueCTBEHHBIXCBOMCTB, HE XapaKTEPHBIX VISl OTAEIbHBIX 3JIEMEHTOB.

Paznen 3. Anaau3 u cunres XTC.

[lonatne wm 3amaum ananmm3za XTC. MarepuanbHblii W TeIUIOBOM OanmaHChl. Meronuka
COCTaBJIEHUS U pacyera MarepuanbHbIX M TermioBblx OanaHcoB XTC u ee noacucrem. banancossie
YpaBHEHHS B CXeMax ¢ peuukiaoM. @opMbl mpeacTaBieHus 0aJaHcoB (TaOIUIbl, AUATPAMMBI U JP.).
MarepuanbHblii OamaHCc A7 MEXaHHYECKHX, MACCOOOMEHHBIX U PEAKIHOHHBIX 3JIEMEHTOB U
noacucreM. O600IEHHbIE CTEXHOMETPUUYECKHE COOTHOIIEHUS M X PA3HOBUAHOCTHU AJIS IIOACUCTEM.
DOHTaJIbIUIHBIN, dHEPTeTUYeCKUi (10 TOJHOW SHEpruu) u dKcepreruueckuid Oamancel u KILJI.
OKcepreTHuecKuil aHainu3 Kak MeTo/ OLIeHKH 3((EeKTUBHOCTH MCIIOIb30BaHUs TOTEHIMANIA ChIPbs U
sHepruu. TexHoskoHomuueckuii aHain3 XTC. OmnpeneneHue OCHOBHBIX — IOKazareseu
s¢¢pextuBHOCTH XTC. YUyBCTBUTENBHOCTD K OTKJIOHEHHSIM YCIOBUH SKCIUTyaTallud U HAPYLICHUAM
pexxuma, HagesxkHocTs X TC, 6e30macHOCTh MPon3BoACTBA. [Ipo0ieMbl MycKa 1 OCTAHOBKHU arperaros.

[Tonstue u 3amaun cunteza(noctpoenus)X TC.OcHoBHble 3Tamnbipazpadotkun XTC. Poib
MaTEMaTUYECKUX M IBPUCTHYECKUX MeTooB. OcHoBHble KoHuenuuu cuHre3a XTC. Cunres
OHOPOAHBIX  moacucTeM. (OCHOBBI IOCTPOECHHS  ONTHUMAJIbHOM  CTPYKTYphl  IOACHUCTEM
TEII00OMEHHUKOB, Pa3/IeieHUs CII0KHOW CMECH, peaKTOPOB.

Pa3nea 4. IlpomblniIeHHbIe XMMHYeCKHe ITPOM3BO/ICTBA.

IToctpoenne XTC KOHKPETHBIXIIPOM3BOJACTB M OpraHU3alus IMPOLECCOB B XUMHUYECKHX
peaxTopax. [lepcriekTHBHBIC HAIIPABIICHHS B CO3/IaHUM 0€30TXOJHOTO IPOU3BOCTBA.

4. O0bém y4eOHOM TUCIUITIHHBI:

O0beM TUCUMITUHBI
Bup yuyeoHoii padoTbl - Axan. | Acrp.
q. 9.

O01mas TpyA0eMKOCTh M CIUTIHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSI: 1,78 64 48
Jlexnun 0,445 16 12
[Tpaktuueckue 3ansatus (I113) 0,445 16 12
JlaGoparopusie paboTsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 2,22 80 60
CamocTrosiTenbHOE U3YUEHHE Pa3/IesIOB AUCIUILIMHBI 2,22 80 60
Buja koHTpOJS:
JK3aMeH 1 36 27
KonTakTHas+ paboTa — IpoMeXyTOUHAs aTTecTalus 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Bujg nTOroBoro KOHTpoOJst IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«CucreMbl ynpaBJjieHHsI XMMHKO-TEXHOJIOTHYECKHMH MPOLECCAMM»

1. eap AMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS [0 TEOPHUH CUCTEM YIPABICHHUS XHUMHKO-
texHojornueckumu nponeccamu (CY XTII), npuBuTh HaBbIKU U yMeHUS aHanu3a cBoricTB XTI, kak
00BEKTOB YIPaBIECHUS U IPAKTUYECKOTO IPUMEHEHHUS TEXHUYECKUX CPEICTB YIPaBICHUSI.

2. B pe3yabTaTte H3y4eHHsl TUCHMILIMHBI 00y4AIOIIHMIACHA T0JI2KeH:

Obaaoams cleayOmUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

OIIK-2.6, OIIK-2.10, OIIK-2.15.

3namey:

— OCHOBHBIE ITOHSTHS TEOPUH YIIPABJICHUS;
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— CTaTUYECKUE U TUHAMUYECKHE XapaKTePUCTUKU O0OBEKTOB YIIPABICHUS;

— OCHOBHBIE BU/Ibl CUCTEM aBTOMaTHuecKoro ynpasieHus (CAY) u 3aKkOHbI peryJInpOBaHus;

— tunoBbie CAY B XMMHUYECKOW TPOMBIILICHHOCTH;

— METOJIbI ¥ CPEJICTBA U3MEPEHUSI OCHOBHBIX TEXHOJOTUYECKUX MTAPaMETPOB;

— ycroituuBocth CAY;

— OCHOBHBIE MOHATHS 0 HeNMHENHBIX CAY, penelHbIX CUCTEMax, JOTUYECKUX aJIrOpUTMax
YIOPaBJICHUS, AIaITUBHBIX U ONTUMAJIBHBIX CUCTEMAX YIIPaBICHUSI.

Ymems:

— OIIpeNeNIsiTh OCHOBHBIE CTaTUYECKHE U JAMHAMUYECKUE XapaKTePUCTHKU OOBEKTOB
YIpaBJICHHUS;

— BBIOMPATDH PAllOHAIBHYIO CUCTEMY PETYJIUPOBAHUS TEXHOJIOTHYECKOI0 MPOIecca;

— olleHUBaTh ycToMuuBOCTh CAY;

— BBIOMPATh KOHKPETHBIE TUIIBI IPUOOPOB 1i1s AuarHoctuku X TIT.

Braoemy:

— METOJIaMH TEOPUU aBTOMATUYECKOT'O PEryJWpOBaHUs, OpraHU3allMd U pacuéra CHUCTEM
ONTUMAIBHOI'O YIPaBJIEHUS MPOLIECCAMU XUMHYECKON TEXHOIOTHUHU.

3. KpaTkoe conepskanue JUCHUILINHBI:

Pa3nes 1. OcHOBHBIE IOHATHS YIIPABJIeHHS XUMHUKO-TEXHOJIOTH4YeCKHMH MPOLEeCCAMH.

3HaueHUE ABTOMATUYECKOIO YIPABJIEHUS Ul Pa3BUTHUS XUMHUYECKON ITPOMBIIIJIEHHOCTH.
Oco0OeHHOCTH YNpaBJIEHUS XUMUYECKUM HPEIIPUITUEM U XMMHKO-TEXHOJIOIMYECKUM IPOLIECCOM.
TexHuKO->KOHOMHUYECKUH 3()()eKT BHEAPEHHS aBTOMATH3MPOBAHHBIX CHUCTEM YyIpaBieHus. Poib
CUCTEM YyIpaBjieHHs B oOOecreuyeHUH Oe30MacHOCTH XHMHYECKOTO IPOU3BOJICTBA U OXPaHBI
oKpyxatomeid cpeapl. OCHOBHbIE TepMUHBI U omnpeneneHus. Mepapxust ynpasieHusi. OCHOBHBIE
npuHIUnb! ynpasieHus. Knaccudukanus cuctem ynpasienus OyHknuonansHas ctpykrypa CAY.
IToxazarenu kauyecTBa yNnpaBJICHHUS.

Pazgen 2. OcHOBBI TEOPHHU ABTOMATHYECKOT0 YIIPaBJICHHS.

Marematnueckne mogenu CAY. Jlunamnueckue xapakrtepuctuku CAY. Hcnonb3zoBanue
olepanMoHHOro ucuucienus ains ananusza CAY. Tunosble TuHAMUYECKHE 3BEHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJIEHTHBIE IPE0OpPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOMUUBOCTh
muHeHbIX CAY ¢ o6paTtHoi cBs3bio. Kitaccugukaiiys 1 OCHOBHbIE CBONCTBA OOBEKTOB yIpPaBICHUS.
MeTtonbpl omnpeneneHus CBONCTB OOBEKTOB ympasiieHUs. OCHOBHBIE 3aKOHBI PEryJIHpPOBaHUS.
PerynsaTopsl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX cereil. L{udpoBbie U podacTHbIE CHCTEMBI
ynpasieHus. BeiOop 3aKoHa peryiarpoBaHus U ONpezesieHue ONTUMAaIbHBIX TapaMeTPOB HACTPOUKH
IIPOMBILUIEHHBIX PETYJIATOPOB.

Pazgen 3. U3MepeHue TeXHOJOTMYECKHX MNapaMeTpPOB XHMHMKO-TEXHOJOTHYeCKOro
npouecca.

l'ocynapcTBeHHass cUCTeMa MPOMBIIUICHHBIX MPHOOPOB M CPEACTB  ABTOMATH3ALHH.
OCHOBHBIE TEPMUHBI U ONpPEIEIeHUsT METpoJaoruu. Meroael nsmepenuit. CpeacTsa M3MepUTEIbHON
TEXHUKH, WX CTaTWYecKHe M JAuHamuueckue cBoiictBa. Ilorpemmnoctn u3mepenuit. CrocoOsl
nepegaun wHOpManuu Ha pacctossHue. OpraHuzanusi IUCTaHIUOHHOW muarHoctukud XTI
W3mepeHre OCHOBHBIX TEXHOJOTMYECKHMX IIapaMETpOB: [OABJIICHMS, TEMIIEpATypbl, pacxoxa H
KOJIMUECTBA, YPOBHSI KMJIKOCTH U CBHITYYHX MaTepUasoB, COCTaBa M (PU3NKO-XMMHUYECKUX CBOICTB
BEILECTB.

Pa3znen 4. OCHOBBI NPOEKTHPOBAHMS ABTOMATHYECKHMX CHCTEM YNPABJCHUS XUMMKO-
TE€XHOJIOTHYeCKMMH NPOoLeCcCaAMM.
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Ocobennoctu ynpasnerus: X TI1. PerynupoBanne 0OCHOBHBIX TEXHOJIOTHYECKUX MApaMETPOB:
pacxoja, JAaBieHus, Temmeparypbl, ypoBHs, PH. Texuuueckue cpeacrBa CAY. OcHOBHbIE
Pa3HOBUAHOCTH YIPABJIAIOMIUX YCTPOUCTB. THIMBI, XapaKTEPUCTUKH M Pacd€T HCIOJIHUTEIbHBIX
MEXaHH3MOB H PETYIUPYIOIMUX opraHoB. OdopMieHHE MPOSKTHOTO 33aJaHUs Ha aBTOMAaTHU3AIIUIO
TEXHOJIOTHYECKOro mporecca. BeiOop Touek u3MepeHus, KOHTPOJIA, YIpaBIsIeMbIX [1apaMeTpoB U
YIPaBISIOMUX BO3AeHCTBUI. CTaHIapThl U YCIOBHBIE 0003HAYEHHS ISl TEXHOJIOTHYECKHUX CXEM.
OcHoBubie cBeaeHusi 00 ACY TII B xumudeckoit mpombinuieHHOCTH. [Ipumeper ACY TII B
XUMUYECKON MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJABI MO Kypcy. CoOBpeMEHHbIE TEHIEHIMU B
pazButuu CY XTIIL

4. O6bEM yueOHOM TUCIUIUIMHBIL:

O0beM TUCUMILIUHBI
Bun yuyeOHo# padoThI Axax. | Actp.
3E
4. 4.

O01masi TPy10eMKOCTh TUCIHILIHHbI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlekuun 0,9 32 24
[IpakTuueckue 3ansatus (113) 0,44 16 12
JlabopaTopHbie paboTsl (JIP) 0,44 16 12
CamocrosiTejibHasi padoTa 3,26 116 87
KoHTakTHas camocTosiTelbHas paboTa 396 115,6 86,7
CaMOCTOsITEeIbHOE H3YUYCHHE Pa3/ICJIOB JUCIIUILUIMHBI ' 0,4 0,3
Bujg nToroBoro KOHTpOJIst 3a4er c oneHKOM

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«XHMHYeCKHe MPoUecchl 1 PeaKTOPbD»

1. eap TMCHUILUIMHBI — MTOTy4eHHE OOy4YarOIIMMUCS 3HAaHUM 00 OCHOBHBIX PEAaKLMOHHBIX
Ipoleccax U peakTopax XUMHUYECKOW M He(PTEeXMMHUYECKOM TEXHOJOTMH, B YAaCTHOCTU: TEOPHH
mpolecca B PEaKUUOHHOM ammapare XUMHUYECKOro IIPOM3BOJCTBA — XHMHUYECKOM pEakTope,
METO/OJIOTUH HCCIEA0BAaHUS B3aUMOJECUCTBHUS NPOLECCOB XUMUYECKUX IPEBPAILCHUM WU SIBICHUI
IepeHoca Ha BCEX MACHITa0HBIX YPOBHSX (OT MOJEKYJISPHOTO JO MaciuTaba peaklMOHHOIO y3ia),
METOAMKE BBIOOpA peakTopa U pacdera Ipolecca B HEM.

2. B pe3yabTarte u3y4yeHusl TUCHHUIIHHBI 00yYAIOIIMIACH T0I2KeH:

Obnadamye cleayOMUMU KOMIIETCHIIUAMHU ¥ UHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-2.5, OIIK-2.9, OIIK-2.14.

3namey:

— OCHOBBI TEOPUH XMMHUYECKHUX IIPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO HCCIEAOBAHUS B3aMMOJCHCTBHUS XUMUYECKHX IMPEBPAIECHUNA W SIBICHUN
nepeHoca Ha BceX MacIITaOHBIX YPOBHSIX;

— METOJIUKY BbIOOpa peakTopa U pacdyéra npolecca B HEM;

— OCHOBHBIE PEAKIIMOHHBIE MPOLECCHl U PEAKTOPBl XUMHUYECKOW TEXHOJIOTHH.

Ymemy:

— MPOU3BECTHU BBIOOP TUIIA PEAKTOPA;

— IIPOBECTH PACYET TEXHOJIOTMYECKUX ITapaMETPOB Ul 3aJaHHOT'O IIPoLiecca;
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— OIIPECIUTh IMapaMeTPhl HAWTYUIIIeH OpraHU3aI[uH IMPOIIecca B XUMHUECKOM PEakTope.
Brnaoemy:

— METOZaMH pacuéra ¥ aHalu3a MPOIECCOB B XUMUYECKHIX PEaKTOpax;

— METOJZIaMH OIPE/ICIICHHUS TEXHOJOTHYECKHX TTOKa3aTeIeH;

— METO[aMH BBIOOpa XUMHUYECKUX PEAKTOPORB.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Pa3znesn 1. Beegenne B MaTemMaTuyeckoe MOAeJHPOBAHHE XMMHMYECKHMX INPOLECCOB H
peaKkTopoB

IIpencraBnenue o xumMuuyeckoM peaktope. O030p KOHCTPYKIMH M CTPYKTYPHBIX 3JIEMEHTOB
XUMHUYECKUX peakTopoB. CTpyKTypa IpOLIECCOB B XMMHUYECKOM peakTope. MojenupoBaHue, Kak
Hay4yHbI METOJ MCCie10BaHus poueccoB. Cxema MaTeMaTH4eCKOI0 MOJIEIMPOBAHUS XUMUYECKOTO
peakropa. Mepapxuueckasi CTpyKTypa IPOLECCOB B XUMUUECKOM PEaKTOpe U UepapXHuyecKasi CHCTEMA
mojeineil. DU3uKo-XuMUUeCKHe 3aKOHOMEPHOCTH XMMUYECKUX IPEBPALLCHUN — CTEXMOMETPHUECKUE,
TepMOJMHAMHUECKue, KuHeTuueckue. [lokazarenn XUMHUYECKOro TMpeBpallleHus — CTENEHb
IpEeBpallEHMs], BBIXOJ MPOAYKTa, UHTErpajabHas U TudepeHanbHas CeJIeKTUBHOCTH, CKOPOCTU
peakuuy 1 npeBpaleHus peareHToB. [1yTu noBbimeHus 3 HEeKTUBHOCTH XMMUYECKUX ITPEBpAILCHHUH
Ha OCHOBE 3HaHMA UX (PU3UKO-XUMHUECKUX CBOWCTB.

Paznen 2. Xumuueckuii mpouecc

Omnpenenenue xumuyeckoro mnpouecca. Knaccupukanus XUMHYECKMX HPOLIECCOB IO
pasIMYHBIM MpHU3HAaKaM. BiMsHUE XUMHUYECKUMX NPU3HAKOB M YCIOBHUN MPOTEKAHUS T'OMOI€HHOTO
nporecca Ha ero nokasarenu. CrocoOsl MHTeHCHpUKanuu. [[oHsATHE ONTUMABHBIX TEMIIEpATyp.
OnTumanbHbIe TEMIIEPATYPhI sl 00paTUMbIX M HEOOPATUMBIX 3K30- U 3HI0OTEPMHUUECKHX ITPOLIECCOB.

CrpyKTypa TeTeporeHHOro Ipolecca MW ero cocrapistomue (craaun). Habmromaemas
CKOpPOCTh XMMHUYECKOro npeBpaiieHus. O6aactu (pexXuMbl) MPOTEKaHUs PoLecca, TMMUTHPYIOMAs
craaug. ['ereporeHHelii XuMuyeckuil mpouecc '"raz(xuakoctb)—TBepnroe". OOocHOBaHUE,
MOCTPOCHHE M aHAINU3 MAaTeMaTHYeCKOM MoJenu s peakuuil ropeHus (Mojenb 'CKuMaromascs
cdepa) 1 TonoxuMHUUYeCcKoi (MozeNb "¢ HeB3auMoieHcTByIoMM sipoM™). Habmrogaemas ckopocTh
IIpEeBpaleHMs], BpeMsl IPEBPAIICHUS U TyTH UHTEHCU(DUKALMK JJIs pa3IMYHbIX 001acTel MPOTEeKaHUsI
npoiiecca. ['eTeporeHHbpli XUMHUYECKHMU Tpolecc "Ta3(3KUIKOCTb)—KUIKOCTh". OOOoCHOBaHUE,
MOCTPOCHME U aHAINU3 MaTeMaThyeckoi mMozenu. Habmogaemass CKopocTh MpeBpalleHns U 00JacTu
npoTekanus nporecca. [lyTn MHTeHCUpUKAIMK IS pa3IMUHBIX PEeKUMOB MpoLecca.

I'ereporennsiii katanu3 Ha TBepAOM Karaimuzarope. OOOCHOBaHHE, MOCTPOECHUE U AHAIIN3
MaTeMaTUYeCKON MOJEeNM Ha KaTaJUTHYEeCKONM MOBEPXHOCTHM U B MOPUCTOM 3€pHE KaTalus3aropa.
HaGnromaemast ckopocTh NpeBpalieHus u 00jaacTu nmpoTekanus npouecca. CTeneHb HCIOJIb30BaHUS
BHYTpEeHHEH moBepxHOCTH. IlyTM wWHTeHCHM(UKAIMKM KaTaTUTHYECKHX NpoleccoB. BrusHue
TEIUIONEPEHOCa Ha FeTePOTreHHbIN U TeTepOreHHO-KaTaIUTHUECKUN TPOLECCHI.

Paszpnen 3. Xumuyeckuii peakrop

Knaccudukanus mporneccoB B peaktopax. OO0CHOBaHHE U MOCTPOCHHE MaTEMaTHUYECKUX
MOJIENI TIpollecca B peakTopax paznuyHoro tuma. Cucrematuzanus W Kiaccudukanus
MaTeMaTUYeCKUX OINHCAaHUN MPOIECCOB B peakTopax. BiusHue cTpyKTypbl MOTOKa (MaeaabHOE
CMEIIIEHNE U BBITECHEHUE), CTALIMOHAPHOCTH peKuMa (IPOTOYHBIA U TIEPUOIUYECKU), TapaMeTPOB
U YCIIOBMH MPOTEKaHUs Ipolecca (Temreparypa, KOHIEHTpalus, JaBlIeHUue, 00beM peakIMOHHON
30HBI, BpeMsl), BUJa XUMUYECKON peakluu (IIpocTas U CloXKHas, oOpaTuMmas 1 HeoOpaTuMasi) U ee
napaMeTpoB Ha MNpoQuid KOHIEHTpalMii W TMoKa3aTelud TMpolecca B peakTope (cTeneHb
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MpeBpaleHHs], BBIXOJI MPOIYKTa, CEIEKTUBHOCTH Iporiecca. OCHOBBI pacyeTa Mpoliecca B peakTope.
CpaBuenue 3G (HEeKTUBHOCTH pPAOOTHI PEAKTOPOB, OIMCHIBAEMBIX PA3JIMYHBIMA MOJCISAMU —
UJealbHOTO CMEILIEHUS U BhITecHEeHUS. OpraHu3aius TeIIOBbIX TOTOKOB U PEKHUMOB B XUMHUYECKUX
peakTopax. Pacmipenenenue temneparypbl U KOHLUEHTpalUl (CTENIEHU MPEBpAIICHUs) B PEaKTOpe B
peKUMax HJICATbHOTO CMEUICHUS M paclpelesieHus], aainadaTndeckoM U ¢ TermmooomeHoM. CBs3b
TEMIIEpaTypbl W CTENEHM TpeBpalleHuss B aauabaruyeckoM mpouecce. CorocraBieHue ¢
U30TEPMUYECKUM PEKUMOM. YHCIO U YCTOMYMBOCTH CTAlIMOHAPHBIX PEXUMOB B aanabaTHYeCcCKOM
peaxkTope u1earbHOro CMEIICHHUS U aBTOTEPMUYECKOM PEAKTOPE UJICAbHOTO BHITECHEHUS

Paznen 4. IlpombllieHHBbIe XHMUYECKHE PEAKTOPBI

KoHCTpyKIIMM TPOMBINICHHBIX PEAKTOPOB JUIA TPOBEJACHHUS IPOLECCOB T'OMOTEHHBIX,
TeTepOreHHBIX M KaTaIUTUYECKUX — BBIOOp THUIIA PEaKTOpa, OCOOEHHOCTH KOHCTPYKTHUBHBIE U
pexHUMa.

4. O0bém y4eOHOM TUCIUIIHHBI:

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axax. | Actp.
3E
4. 4.

OO0mas Tpy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTejibHasi padoTa 1,67 60 45
KoHTtakTHas camocTosTenbHas paboTa 0,4 0,3

1,67
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 59,6 44,7
Buja nToroBoro KOHTpoJst 3ader ¢ oneHKOM

AHHOTauA padoyeil NpOorpaMMspl JUCHHUIJIMHBI
«MopaeaupoBaHue XUMHKO-TEXHOJIOTMYECKUX MPOLECCOB)

1 Heas aucuuniauHbl — npuodpeTeHrne 0a30BhIX 3HAHUW MO OCHOBHBIM pa3jeliaM Kypca, a
TaKk)K€ YMEHUU W MPAKTHUYECKUX HABBIKOB B O0JIACTH MOJEIMPOBAHUS XHMHUKO-TEXHOJIOTHUECKHUX
MPOLECCOB, UCMOJIb3YEMBIX ITPU PEIICHUU HAYYHBIX U MPAKTUYECKUX 3a]1a4.

2. B pe3yabTaTe u3y4eHusi AUCHUILIMHBI 00YYAKOIIUICS TOIKEH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

OIIK-2.2; OIIK-2.3; OIIK-2.8; OIIK-2.11; OIIK-2.16

3name.

- METOJBI  TOCTPOCHHSI  SMIMPHUYECKHX  (CTATUCTUYECKMX) M (PU3HKO-XUMHYCCKHX
(TeopeTHdecKux) MoIele XUMHUKO-TEXHOJIOTHIECKIX MTPOIECCOB;

- METOJBI HMJCHTHU(PUKAUN MATEMAaTHUYECKUX OIHMCAHWN TEXHOJOTHYECKHX IPOIECCOB Ha
OCHOBE IKCIIEPUMEHTATbHBIX TAaHHBIX;

- METOJBI  ONTHMH3AIMH  XUMHKO-TEXHOJOTHYECKMX  TPOIECCOB C  NPHUMEHECHUEM
OMIUPUUYECKUX U/ UITU PUZUKO-XUMHUECKUX MOJIEINEH;

Ymemy:
- IPUMEHATh HW3BECTHBIE METOAbl BBIYMCIUTEIBHOM MATEMAaTUKHM M MaTeMaTUYeCKOU

CTaTUCTUKH JJIA PEIICHHA KOHKPETHBIX 3aaad pacucTta, MOACIUPOBAHUA, I/IJIGHTI/I(l)I/IKaHI/II/I n
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ONTHMH3AIMKA TP WUCCIICAOBAHUH, MPOCKTUPOBAHWHM W YIPABICHUH TPOICCCAMH XUMHUYECKOU
TEXHOIOTHH

- UCTIOJIb30BaTh B CBOCH NPAKTHYECKON MAEATEIBHOCTH JUIS JIOCTHOKCHHUS JTHX IEJIeH
W3BECTHBIC IMAKETHI MPUKIIAIHBIX POTPAMM.

Brnaoemsy:

- METOJJAMM MAaTEMaTHYEeCKOW CTAaTUCTUKH MJii OOpabOTKM pe3y/lbTaTOB AKTHUBHBIX H
MACCUBHBIX KCIICPUMEHTOB

- METOJIaMH BBIUYMCITUTEILHOW MAaTeMaTHUKH JIJIsl pa3pabOTKU U peain3alii Ha KOMITBIOTepax
QITOPUTMOB ~ MOJICIIMPOBAHMS, MJICHTU(PUKAIMKA W  ONTHMH3AIMH XUMHUKO-TEXHOJIOTHYCCKUX
MPOIIECCOB;

3. Kpartkoe cogep:xaHue JUCUMIIHMHbBI

Tema 1. OcHOBHbIC HOHATHS.

OCHOBHBIE ~ TPUHLMIIBI  KOMIBIOTEPHOI'O  MOJEIUPOBAHMS  XMMUKO-TEXHOJOIMUYECKUX
npouecco (XTII). MaremaTnueckue >MIMPUYECKHME U MaTeMaTH4YeCKHe (U3MKO-XUMHUYECKHE
MOJEIM U  KOMIIBIOTEPHOE  MOJeNupoBaHHe. JleTepMUHHpPOBAHHBIE M  BEPOSTHOCTHBIE
MaTemaTtuueckue mozenu. IIpuMmeHeHrne MeTol0JIOrMM CUCTEMHOTO aHallu3a JUIs pelleHus 3ajaad
MojenupoBanus. [lpumeHeHne npuHIuna «4epHoro suKay» Npyu MaTeMaTH4eCKOM MOJICIMPOBAHUH.
ABTOMaTH3UPOBAHHbBIE CHUCTEMBl MpHUKIagHONM uHPopmaTuku. HMepapxuyeckas CTpyKTypa
XMMHUYECKHX MIPOU3BOJICTB U UX MaTeMaTH4YeCKUX Mojeinel. [lpumeHenne KoMnblOTEpHbIX MOEIeH
XUMHUUYECKHX MPOLIECCOB JUIsl aHAIM3a, ONTUMU3ALMH U CUHTE3a XUMUKO-TEXHOJIOIMUYECKUX CUCTEM.
OCHOBHBIE NPUEMbl MaTEMaTHYECKOTO0 MOEIUPOBAHMS: 3MIMPHUUYECKHUM, CTPYKTYpHBIHA ((hu3uko-
XUMHUYECKHMI) U KOMOMHUPOBaHHBIN (TeopeTnueckuii). IlocTpoeHne craTu4eckux U AUHAMUYECKUX
mojeneil. Pemmenne npsmMeix 3anad. [IpoekTHBIH U MOBEpOUYHBINH (OLIEHOUHBINH) pacyeT MPOLECCOB.
Pemenne oOpatHbix 3amad. [lapamerpudeckas W CTPYKTypHas HACHTU(DUKALUS MaTEMAaTHYECKUX
Mojenell. YCTaHOBJIEHHE aJIeKBaTHOCTH MaTeMmaThdeckux wmojeneil. Crparerus NpoBeAeHUs
pacUeTHBIX UCCIIEJOBAaHUHM U KOMIIBIOTEPHOI'O MOJIETUPOBAHUS pPEabHBIX IIPOLIECCOB.

Pa3nea 1. IlocTpoenne SMNIUpHIECKUX MOJeIeH XHMHAKO-TEXHOJIOTHYEeCKHX MPOLECCOB.

Tema 1.1. @DopmyJupoBKa 331a4¥ _aNNPOKCHMALMHU _JAHHBIX JUIS _ONMCAHUSNA
JIKCHEPUMEHTAJbHbIX 3AaBHCHMOCTEH M 0JYyYeHH IMINPUYECCKUX Mo/ieJieil nmpoueccoB. Buabl
KpUTepueB amnmnpokcuManuu. Kpurepuii MeTrona HaMMEHbIIMX — KBaJpaToB. PemnieHue 3agadu
alIpoOKCUMAallMM JJI1 HEIWHEWHOM W JIMHEHHOM II0 Ilapamerpam Mozeled. Marpuynas
dbopMynupoBKa 3aJaud anmnpoKCUMaluu. AHAJIUTUYECKHN M alrOpUTMUYECKUI MOAXOIbl s
pelIeHUs 3aJa4yd  aNNpOKCHUMALMU [ JIMHEMHBIX M JIMHEAPU30BAHHBIX MOJEIEH METOI0M
HaMMEHBIIINX KBAIPaTOB.

Tema 1.2. HopMaJIbHBI 3aKO0H pacnpeaeaeHUs AJIsi BEKTOPHBIX CJAYYANHBIX BeJIHYMHbI
U_omnpejeseHHe UX YHMCIOBBIX XaPAKTEPUCTHK. MaTeMaTH4ecKoe OKHMIAHWE M JTUCIIEePCUs JUIs
BEKTOPHBIX CIIy4alHBIX BEJIMYUH. JIUCTIEPCUOHHBIN U KOPPEIALUOHHBIN aHanu3. [lonsaTus qucnepcun
BOCIIPOM3BOJUMOCTH M aJ€KBaTHOCTH, a TaKXke - OCTarTo4HOM jucrepcuu. OnpeneneHune
BBIOOPOYHBIX KO3(PPUIMEHTOB KOppelmsiuud U Kod((UIHMEHTa MHOXKECTBEHHOH KOppesIuu.
CraTtucTH4ecKuii MoaXo/A K ONpeAeseHUIO OMMOOK U MOTPEIIHOCTEN B AKCIIEPUMEHTAIBHBIX TOUKaX
U3MEPECHU.

Tema 1.3. PerpeccoHHbIH ¥ KOPPEISIIMOHHBIA AHAJIN3 IS MOCTPOESHUA DMIUPHUECKHX
MojieJieil HA OCHOBE JAHHBIX ACCHBHOIO0 3KcnepuMeHnTa. [ToHsTHS QyHKIINM OTKIIUKA U (PAKTOPOB.
OCHOBHBIE JOMYIICHUS PETPECCUMOHHOTO M KOPPEISLUMOHHOrO aHanuza. KpuTepuu NpoBEepKH
OJIHOPOJIHOCTH Jucriepcuii. BbpiOOp Buga ypaBHEHHUW pETPEecCHH, a TakKe OIMpeercHre
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K03 (UIIMEHTOB PErpeccuy U X 3HAUMMOCTH C UcToyib3oBaHueM kputepusi CteioaeHTa. [lponenypa
UCKITIOYCHHS] ~ HE3HAYUMBIX  K0d(pdummeHntoB  perpeccuu.  OmpeneneHue  aaeKBaTHOCTH
PErpecCUOHHBIX MOJENEH € MOMOIIbIO KpuTepus duiiepa.

Tema 1.4. OCHOBHBIE N0JIOKEHNUSI TEOPHH IJIAHUPOBAHUS IKCIIepUMeHTOB (1): MoIHbIH
dbaxTopubiii 3kcnepuMeHT (IIPI) M 00padoTka ero pe3yabraroB. OnNTUMalbHbBIE CBOMICTBA
MAaTpPHIIbI TUTAHUPOBAHWS ¥ CBOMCTBO OpTOroHanbHOCTH. OnpeneneHne K03 PUIMeHTOB MOACIeH, UX
3HAYUMOCTH U IIPOBEPKA aJIeKBATHOCTH ypaBHEHUs perpeccu. CBOWCTBO pOTaTaOeIbHOCTH MOJHOTO
(aKTOPHOTO IKCIIEPUMEHTA.

Tema 1.5. OcHOBHbIE TOJI0KEHHUs _TeOPHHU _IJIaHMpoOBaHusi 3kcnepumenton (11):
OPTOTOHAJIbHBIN _IIeHTPAJIbHbIA __kKoMIO3MuMoHHbI _miad _ (OLIKII) jkcnepuMeHTOB M
00padoTka ero pe3yabTaroB. OOecrieueHne OPTOrOHAJIBLHOCTU MATPUIBl IUIAHUPOBAHUS U
orpezesieHue BEeIHMUMHbI 3Be31HOTO Tuieya. Onpenenenre kKodhGUIUEHTOB MOJIENH, UX 3HAYUMOCTH
M OLIGHKa aJICKBaTHOCTH  YypaBHEHHs perpeccuu. PacueTHOoe BBIYHMCICEHHE KOOPAUHAT TOYKHU
onTuMyma (3KCTpeMyMa).

Tema 1.6._OnTuMu3anusa IKCHEPUMEHTATbHBIX MCCIEI0BAHUI C IPUMEHEHHEM MET0/1a
bokca-BuibcoHa. OCHOBHBIE TOAXOAbl K ONTUMHU3ALMU SKCIEPUMEHTAIBHBIX HCCIEAOBaHUM.
DKCIEepUMEHTAIBHO-CTaTUCTUUECKUI MeToA. CTpaTerust ABUKEHUS K ONTUMYMY 1IEJIEBOM (HYHKIIMH
(pyHKIMM ~ OTKIIMKA) TPaJWEHTHBIM METONOM. KpuTepuu AOCTHKEHUS «IIOYTH CTAIlMOHAPHON
00JaCTH» ¥ METO/IBI YTOYHEHUS TTOJIOKECHUS ONITUMAIBFHOU TOYKH B (DAKTOPHOM IIPOCTPAHCTBE.

Pa3znea 2. [locTpoeHue GpU3NKO-XUMHYECKUX XUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB.

Tema 2.1 3Jranbl _MareMaTH4ecKOro MojaeaupoBaHus. DopMylHpoBKa THUIIOTE3,
MOCTPOCHUE MAaTEMaTHYECKOro OMHCAaHUSA, pa3padoTKa MOJEIHMPYIOIIETr0 alropuTMa, MpoBepKa
aJIeKBaTHOCTH MOJIEIM W  HACGHTU(UKALMUS UX [apaMeTpoB, pACUETHBbIE HCCIEAOBAHUS
(BBIUMCTUTEIBHBIN SKCIIEPUMEHT).

Tema 2.2 CocTaBJjieHHe CHCTEM YPABHEHH MATEMATHYECKOIr0 ONMCAHMUS MPOLECCOB U
pa3padoTka (BbIOOP) AJTOPUTMOB X pellieHUs. BIOYHBINA TPUHLIKIT TOCTPOCHUS CTPYKTYPHBIX
MaTeMaTuueckux Moaeneil. O000IIeHHOe oNMucaHue IBUKEHHS TOTOKOB (a3 B ammapaTax ¢
MOMOIIBIO TUAPOJUHAMUYECKUX MOJIEEH, YUUTHIBAIOIIMX COCPEIOTOYCHHBIE U pacIpe/iesieHHbIE
MCTOYHUKHU BEIIECTBA U dHEPrUH (TEIUIOTHI). JIokalbHbIE MHTEHCUBHOCTH MCTOYHUKOB BEIECTBA U
TEIJIOTHl B MOTOKAX, COOTBETCTBYIOIINE PA3IMUYHBIM (PUBHKO-XUMHYECKUX Mporeccam. OCHOBHbBIE
TUTBl YPABHEHUN MaTEMaTHYECKOTO OMUCAHUS XMMHUKO-TEXHOJOTUYECKUX IPOLIECCOB — KOHEUHBIE,
0OBIKHOBEHHbBIE TP PepeHnanbable U TuddepeHIaibHble ypaBHEHUS B YACTHBIX MPOU3BO/IHBIX.

Tema 2.3 MaremaTu4yeckoe MOJAeJIMPOBAHME CTAIIMOHAPHBIX M TMHAMWYECKUX PEKMMOB
THAPABJIWYECKMX  NPOLECCOB B TPYOONPOBOAHBIX  CHCTEMAaX,  IJ100aJbHbIE W
JAE€KOMIIO3UIIMOHHbIE METO/bl PelIeHUs CUCTEM HeJIMHENHHbIX YPABHEHHIl, a TaK:Ke sIBHbIEe M
HesIBHbIC METO[Abl YMCJICHHOIO pelleHUsl CHCTeM OObIKHOBEHHBIX jauddepeHunanbHbIX
ypaBHenmii. CocTaBjieHHEe ypaBHEHHH MaTeMaTHUYeCKOro oOmucaHusi rmpoirecca. lloctpoeHue
WH(OPMAIIMOHHBIX MATPHIl MATEMATHUECKUX MOJENel I BhIOOpa OOIIero airopuTMa perieHus —
MOJICIIUPYIOIIETO ajdropuTMa. Peanmuzamusi anropuTMOB PEIICHHs] HETMHEWHBIX W OOBIKHOBEHHBIX
muddepeHIMaNbHBIX ypaBHeHHH. Onucanue craiimoHapHbIx pexumoB X TII ¢ mpumMeHeHneM cuctem
JMHENHBIX U HEIMHENHBIX ypaBHEHMN. VTepaninoHHble anropuTMel pemenus. [Ipumenenne metoos
npocTeix wurepanmii u HeloToHa-Padcona nns momydenus pemnenus. [IpoGiema cxoauMocTH
nporiecca perieHus. JleKOMITO3UIIMOHHBINA METO/I PEIIEHUS CJIOKHBIX CHCTEM KOHEYHBIX YpaBHEHUH.
[TocTpoenne nHGOPMAITMOHHONW MATPHUIIBI JIJIsT BBIOOpA ONTUMAIBHOTO aJITOPUTMA PEIICHUSI 3a/1a4H.
[TonsiTrie xecTKOCTH cucteM auddepeHInanbHbIX YpaBHEHHH W KPUTEPUU IKECTKOCTH. SIBHBIC
(ObIcTpBI€) U HEsBHBIE (MEJICHHBIE) METO/IbI pelieHusl. MeTo bl nepBoro (Meroxa Jiiepa), BTOPOro
( MommduIMpoBaHHBIE METOBI Diiniepa) U verBepToro mopsiaka ( mMeron Pynre-Kyrra). Onenka
TOYHOCTH METO/0B — OmMOOK yceueHus. I[lepexonHble OMMOKM M OMMOKH OKPYIJIEHUS TPU
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YUCJICHHOM MHTETPUPOBaHHH IUDPepeHTnanbHbIX ypaBHeHNH. CiocoObl o0ecreueHrs CX0IUMOCTH
pemienuss 3agaud. lIpumMeHeHHME HESBHBIX METOJOB JUIS  PEIICHUS JKECTKUX CHUCTEM
mubdepeHIMaNbHBIX YpaBHeHHH. OnpeseneHus mara HHTErpUPOBaHUS UTEPALIIOHHBIM METOJIOM.
Meronos Kpanka-Hukonbcona (MeTo] Tpamemmii).

Tema 2.4 MaremaTnuyeckoe MOJCJUPOBAHNE CTALNMOHAPHBIX PEKUMOB IIPOLECCOB
Telulonepeaayd B IJIACTUHYATBLIX ¥ 3MEeBHKOBBIX TeIJIOOOMEHHHKAaX. MareMaTtuueckoe
OIMCaHUE MPOILIECCOB C MPUMEHEHHUEM MOJeNiel HIeabHOIO CMELIEHUS U BhITeCHEHUs. Buibop u
rpaduyueckoe TPENCTaBICHHE AJITOPUTMOB pemieHus. [IpuMEHEeHHe CTaHIapTHBIX METOJOB
BBIYHMCIIUTEIILHOM MAaTEMATUKH JJIs1 PEIICHUS 3aa4.

Tema 2.5 MaremarTnueckoe MOJeJMPOBAHME CTANMOHAPHBLIX PEKMMOB _ NPOIIECCOB
Telionepeaayyu B MPAMOTOYHBIX M NIPOTHMBOTOYHBIX TPYOYATHIX TENJI000MEHHUKOB, PellicHHE
3agayn  Komm  w_ kpaeBoM 3aJayM _NIpM__MHTEIPUPOBAHMHU _ CHCTEM OOBIKHOBEHHBIX
auddepeHMaNbHBIX YPABHEHWH. MareMaTuyeckoe OINUCAaHUE IPOLECCOB C MPUMEHEHUEM
MoJieNield uaealbHOro BbiTecHeHUs. Pemenne 3amaun Komm u kpaeBoi 3ajmaun. IlpencraBienue
QITOPUTMOB  BBIUYMCICHUW B BUJAE HMHGOPMAIMOHHOW MATPHUIBI CHUCTEMBbl ypPaBHEHUM
MaTeMaTHUYeCKOro OmHcaHus U OJIOK-cxeM pacuyeToB. Marematuueckoe onucanne XTII c
NPUMEHEHHEM CHCTeM OOBIKHOBEHHBIX AH(QepeHInanbHbIX ypaBHeHUH. Onucanue oOBEKTOB C
pacupeeeHHbIMU B IPOCTpaHCTBE napamerpaMu. @opMyaupoBKa HaYaIbHbBIX M KPAEBbIX YCIOBUMI
3aja4y pewieHus. YucneHHbld anroputMm l-ro mopsaka Uit pemeHus 3azaun Komm. Meroa
CIPUCTPEIKU» JJI PELICHUS] KPaeBOM 3a/1auu.

Tema 2.6 MaremaTnuyeckoe Mo/ieJIMPOBaHUE CTAIMOHAPHBIX PEeKMMOB IPOLECCOB B
peakTopax ¢ Memajakoil. OmnucaHne MUKPOKUHETHUYECKHX 3aKOHOMEPHOCTEW MPOTEKaHUs
MIPOU3BOJIBHBIX CIOKHBIX XUMHUYECKUX PEAKIHI B ®KUAKON (a3e Iisi MHOTOKOMIIOHEHTHBIX CHCTEM.
OrnpezesieHne KIF0UEBbIX KOMIIOHEHTOB CJIOXKHBIX XUMHUYECKUX PEAKIMNA C MPUMEHEHHEM METOJ/IOB
JUHEHHONW anreOppl - paHroB MATPHUI] CTEXUOMETPUYECKUX KOIPPHUIMEHTOB  PpEaKIUu.
MaremaThueckoe OMHMCaHHE PEaKTOPHOro mpolecca ¢ pyOamkoll s HPOU3BOIBHONW CXEMBI
MPOTEKaHUs XUMUYECKOW peakiuu. BpiOop anropuTMOB pelleHus 3ajauyd C MPUMEHEHHEM
WH(POPMAITMOHHOW MATPHUIIBI CUCTEMBI YPaBHEHUN MATEMaTUYECKOTO OMUCAHMS W TMPEJCTaBICHUS
aITOpUTMa PEIIeHHsI ¢ TOMOIIbIO OJIOK-CXEMBI pacdera Impolecca.

Tema 2.7 MaTtemaTnueckoe MO/ieJMpPOBAHUE HECTAIIMOHAPHBIX PeKUMOB IPOLECCOB B
peaKTopax ¢ MewaJkoil. MaremaTuueckass NMOCTAaHOBKA 3a7aud JJIs PEaKUUH C MPOU3BOJIBHOMN
crexuoMeTpuueckon cxemon. @opmynupoBka 3agaun Komm — 3a7auu ¢ HAYAJIbHBIMHU YCIIOBUSIMH.
PasHocTHOEe TpencTaBlIeHHE CUCTEMbl OOBIKHOBEHHBIX Au((depeHlnaTbHbIX  YpPaBHEHHA.
[Toctpoenue wuHOpPMAIMOHHOW MaTpHIBI AN BbIOOpa anroputma pemieHus. [ 'paduyeckoe
IpeJICTaBICHNUE AITOPUTMa PELICHHsI B BUI€ OJIOK-CXEMBI pacyera.

Tema 2.8 MaTemaTnueckoe MoJeJMPOBAHME CTAIMOHAPHBIX PEKMMOB B TPYO4YaThIX
peaKTopax ¢ NPSMOTOYHLIM U IPOTHBOTOYHLIM JIBUKEHHEM TeIJIOHOCUTeJIeil. MatemaTnueckas
MOCTAaHOBKA 3aJauM JJI1 PEAKIUU C KOHKPETHOM CTEXHMOMETPUYECKOM cxeMoil. PopMynHpoBKa
3amaun Komm — 3aaun ¢ HayaidbHBIMH YCIOBHSIMA W KpPaeBOW 3aJaud — 3aJladydl C KPacBbIMHU
ycIoBUsIMU. Pa3HOCTHOE MpecTaBleHUue CUCTeM OOBIKHOBEHHBIX MU (EpPEHIINMATBHBIX YPaBHEHH.
[Toctpoenne uHGMOPMALMOHHBIX MaTpUIl IS BbIOOpa anropuTMoB pemieHus. ['paduyeckoe
MPEJICTaBICHUE AITOPUTMOB PEIICHHSI B BHJIe OJIOK-CXEMBI pacyera.

Tema 2.9 MaremaTnueckoe MOJCJUPOBAHNE HECTALMOHAPHBIX PEKHMOB IPOLECCOB B
TPYOYATHIX PEAKTOPAX M YNCJIEHHbIE AJTOPUTMbI _JIUCKPETH3ALUH JIJIsl_pellleHHsl CHCTEM
auddepeHINAIBHBIX YPABHEHUI ¢ YACTHBIMM NPOU3BOJAHBbIMHU. MaTeMaTuyeckasl MoCTaHOBKa
3a/1auu JUIsl PEAKLIUHA C KOHKPETHOM CTEXMOMETPUYECKOM cxeMoil. POpMynMpOBKa HAaYaJIbHBIX U
rpaHu4HbIX ycinoBuid. Jluddepenimanbapie ypaBHEHHs B YACTHBIX MPOU3BOIHBIX - DITUITHYECKOTO,
napaboINIECKOTO U THIEPOOIMIECKOTO TUIIOB. AJITOPUTMBI pEIeHUsT YpaBHEHUH TapaboIuIECKOTO
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Tuna. Marematudeckass MOJENIb XMMHYECKOIO IPEBPALICHHUS B M30TEPMHYECKHX YCIOBMSX JUIA
HECTAllMOHAPHOI'0 IpoIiecca B TpyOUaThIX amnmapaTax ¢ y4eTOM IPOAOIbHOIO NEPEMELINBAHUS U C
IPUMEHEHHUEM OJIHONIapaMeTpudeckoi 1uddy3noHHON MoenH JUIsl ONMCAHUS THAPOANHAMHUYECKOM
00CTaHOBKM B pEAKLIHOHHOM IOTOKE. AJITOPUTMBI PEILIEHNUS B BU/I€ CUCTEM HEJIMHEWHBIX YPaBHEHUH,
a TakyKe OOBIKHOBEHHBIX (D (epeHInaIbHBIX YPaBHEHHUH IEPBOr0 U BTOPOrO MOPSIIKOB.

Tema 2.10 Martemaruyeckoe MoOJAeJIHPOBAHME CTANMOHAPHBIX PEKMMOB IPOIECCOB
HenpepbIBHO MHOTOKOMIIOHEHTHOM pekTHdUKaNuY U 20copOuun. MareMaTn4ecKkoe ONUCaHue
npolecca MHOTOKOMIIOHEHTHON peKTH(PHKAIIMN B TApeIbYaToil KooHHe. MoaenrpoBanue pa3oBoro
paBHOBECHs M IIPOIECCa MacCOIlepelladd Ha TapesKkaX B MHOIOKOMIIOHEHTHBIX CHUCTEMax. Y4YeT
TEIUIOBBIX OAJlaHCOB Ha TapesiKax MpU MOJCIMPOBAHHUH IMPOIECCa B PEKTH(PHUKAIMOHHON KOJIOHHE.
JIeKOMIIO3UIIMOHHBIM  JITOPUTM  pacyeTa Mpolecca pPEeKTU(UKALUMU B KOJIOHHOM armaparte.
MaremaTnueckoe onucaHue Ipolecca MHOTOKOMIIOHEHTHONH aOcopOLMu B HAcaJ04HOW KOJIOHHE.
MonenupoBaHue nporecca MHOTOKOMIIOHEHTHOM Macconepeaun B CEKLUAX HACAJOUHON KOJOHHBI.
ANropuTM pelleHuss KpaeBoW 3ajauM JIsl MOJEJIMPOBaHUS Ipolecca abcopOLuM B HAcaJ04HOM
KOJIOHHE.

Pa3nes 3. OcHOBBI ONITHMHU3AIMH XHMHKO-TEXHOJIOTHYECKHX MIPOLIECCOB.

Tema 3.1 Penienue 3a1a4 ONTHMH3AINH € TEPMOAMHAMUYCCKMMH, TEXHOJIOTHYECKMMH,
JKOHOMHMYECKHMH,  TEXHMKO-IKOHOMHUYCCKHMH u IKOJOrHYEeCKUMH KpUTEepUAMHA
onTuMalbHOCTH. OnTHManbHbIe pecypcocOeperaromue XTII. Beibop KpuTepreB oNTHMaIbHOCTH
(ueneBbIx ¢yHKuui). DopMyIUpoBKa MHOTOKpUTEpUANBbHOM 3afaun ontumusanuu. OcobeHHOCTH
pelieHns onTUMM3AlMOHHBIX 3afady XTIl mpu HaIM4YMM HECKOJIBKUX KPUTEPUEB ONTUMAJIbHOCTH,
OBPA)XHOM XapakTepe 1ieJ1eBoi (yHKIMU U HaJIMYUK OrpaHudeHuit 1-ro u 2-ro poza.

Tema 3.2 AJITOPUTMBI  OTHOMEPHOW W MHOIOMEPHOM ONTHMM3aIUH. MeTonbl
CKaHHPOBAHMUS, JIOKAIM3ALMK JKCTPEMyMa, 30JI0TOro ceueHuss U uucen @PubOoHauun B ciydae
OJIHOMEPHOM OnTHUMM3alMHu. MeToasl MHOIOMEPHON ONTHUMHM3alUU HYJIEBOIO, IEPBOrO U BTOPOIO
nopsakoB. CUMIUIEKCHbIE, CIy4aiiHble ¥ IPaJUeHTHbIE METO/Ibl MHOTOMEPHOW ONTUMHU3aluu. Meroa
mTpadHbIX GYHKINH.

3ak/roueHue.

A. Ilpumenenne xkoMnblOTepHbix Monesaei XTIl npu NpoeKTHPOBAHMN XHMHUYECKHUX
npousBoacTB — B _CAIIP. 3agaun cuctem aBTOMatu3upoBaHHOro mnpoektupoBanust (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOTO IpOeKTUpoBaHUsi. VHpopManMOHHOE M MaTeMaTh4yecKoe
obecneuenne CAIIP. ABToMaTtu3MpoBaHHOE NPOEKTUPOBAHHWE C MPUMEHEHHEM KOMIIBIOTEPHBIX
mozenen XTII.

b. Ilpumenenue komnboTepHbIX Moaeaein XTIl npy ynpaBjeHUH TEXHOJIOIHYECKUMH
npoueccamu — B ACYTII. KomnetorepHoe monenupoBanue XTI B pexume peanbHOro BpEMEHH.
Cucrtembl mpsAMOro IU(PPOBOro (KOMIBIOTEPHOI0) YIPABIEHHUS TEXHOJOTMUECKUMH MPOLIECCaMH.
OcoOenHocTy peanu3anuu KommbioTepHbIX Mozeneil XTIl B aBTOMaTH3MpPOBaHHBIX CHUCTEMax
yIpaBiieHUs TexHoiornyeckumu nporneccamu (ACYTII).

4 O0beM yueOHOH TUCHMILINHBI

O0bemM IUCUUIIMHBI
Bup yueOHoit padoTbl Axax. | Acrp,
3E
u. 4.

O0mas Tpy10eMKOCTh JIMCIUILTHHBI 4 144 108
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,89 32 24
JlabopaTtopHsbie padoTsl (JIP) 0,44 16 12
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CamocTosiTe1bHAs1 padoTa 1,67 60 45
KoHTakTHas camocTosiTelIbHas paboTa 167 - -
CaMocTosITeIbHOE U3YUEHUE PA3/AEIO0B IUCIUILIMHbI ’ 60 45
Bua koHnTpoJs:

9K3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIIHS 1 0,4 0,3
IToaroroBka K K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Du3nyecKkas KyJbTypa U CIIOPT»

1 ear aucHMNJIMHBI — (QOPMHUPOBAHUE MHUPOBO33PCHUS W KYIbTYpPhl JIMYHOCTH,
rpakJaHCKOW MO3UIIMHM, HPABCTBEHHBIX KAY€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B
INPUHITUU PEIICHUH, CIOCOOHOCTH UCIOJb30BaTh pa3HOOOpa3Hble (GOPMbI GU3NYECKON KYIbTYpBHI,
CIIOpTa W TypU3Ma JUIS COXPAHEHHS M YKPEIUICHUSI CBOETO 3/I0POBbS U 3[I0OPOBBSI CBOMX OJNU3KHX B
MIOBCEIHEBHOM KU3HU U IPOPECCUOHATIBHOM 1S TETLHOCTH.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4YaI0IIMIACH 10JI2KeH:

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMU HX JOCTHUKCHHUS

YK-7: VK-7.1,7.2,7.3,7.4

Buame:

- HAYYHO-TIPAKTHYECKHE OCHOBBI (PM3NYECKOM KYIbTYPHI U 3J0POBOr0 00pa3a K13HU;

- BIIUSIHUE O3JI0POBUTEIBHBIX CUCTEM (DU3UYECKOTO BOCIHMTAHHS HA YKPEIUICHUE 37J0POBbS,
npoUIaKTUKY MPOPECCHOHATBHBIX 3a00I€BaHUN U BPEIHBIX MTPUBBIYCK;

- CIIOCOOBI KOHTPOJIS ¥ OLIEHKH (PU3UYECKOTO Pa3BUTHS B (PHU3UIECKON TIOITOTOBICHHOCTH;

- IpaBUJia U CHOCOOBI IJIAHUPOBAHUS WHAMBHUIYaIbHBIX 3aHSATUN pa3IMYHON 1IeJIeBOM
HaIpaBJICHHOCTH;

- UICTOpHIO (U3MYECKON KyIbTYyphl U CIOpPTa, MPEACTABICHHE O 3HAYMMBIX CIIOPTUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO 1 MUPOBOT'O YPOBHS, BXKHEUIIINE JTOCTHKEHUS B 00JIaCTH
CIIOPTa;

- cioptuBHbIe Tpaguuuu PXTY um. JI.1. Menneneesa, MOMHUTB O MOJABUTAX CIIOPTCMEHOB B
roasl Bemukoit oreuecTBeHHOM BOWHBI 1941-1945 1T

Ymemn:

- IOJACPKUBATh JOJDKHBIM YPOBEHb (PU3WYECKOW IMOATOTOBICHHOCTH I OOecredeHus
MOJTHOLIEHHOM COIMAIBHON U TTPO(ECCHOHATILHOMN ACSATEIHHOCTH,

- UCTIOJb30BaTh ~ OCHOBBI  (DM3MYECKOW  KyIbTypbl  JUII  OCO3HAHHOTO  BBIOOpaA
3/I0pOBbECOEpEerarouX TEXHOJIOTUNH C Y4eTOM BHEIIHUX W BHYTPEHHUX YCIOBHUI pealu3aiuu
poeCCHOHAIBHON e TETHLHOCTH;

- CAaMOCTOSITETTLHO 3aHUMAThCs (PU3NUECKON KYyIbTYPOH U CIIOPTOM;

- OCYIIECTBJISATh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpraHuW3Ma W COOJII0/IaTh MpaBHIia
TUTHEHEI U TEXHUKH 0€30I1aCHOCTH.

Bnaoemn:

- CpeICTBaMH M METOJIaMU YKPEIUJICHUS 3I0POBbs, PU3HMUECKOTO CaMOCOBEPIIIEHCTBOBAHMS;

- IOJDKHBIM YpOBHEM (DU3HUYECKON TMOATOTOBIEHHOCTH, M OOECTeueHUs MOTHOLIEHHOM
COLIMANTLHON U TIPO(ECCUOHATILHON JAESITEeNEHOCTH.

3 Kpartkoe coaep:xkaHue TUCUHMILIHHBI
Pasoen 1. Ilpenmer @uznyeckas Kynbrypa u cnopt. Ucropus @KuC
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1.1. ITIPEAMET ®U3NYECKAS KYJIbTYPA U CIIOPT. 3amaun u MeCTO JTUCITUILINHEI B
MoAroToBKe OakanmaBpa. OpraHu3zaius y4eOHOro mpolecca B paMKax JIEHCTBYIOMIEH PEHTHHTOBOM
cucreMsl. TpeOoBaHUs K 3a4eTy.

1.2. UCTOPUA CITOPTA. IlpoucxoxaeHue QGU3HMUECKUX YIPAKHEHHUH U UTP.
Hpesuue omumnuaasl. Onumnuiickoe apmwkeHne. CriopTuBHbIE 001IecTBa: UCTOPHS (PU3KYIBTYPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX opranu3anuii. CnopTcMeHbl B ro/ibl Bennkoil 0TeuecTBEHHOM BOWHBL.

Pasoen 2. OcHOBBI 3710pOBOT0 00pa3a KU3HU

2.1. BPAYEBHBIMI KOHTPOJIb W CAMOKOHTPOJIb HA 3AHATUAX
®U3UYECKOU KYJIBTYPOH U CITOPTOM.

BpaueOHpiii KOHTpOJIb W BpaueOHOE OCBUJETENbCTBOBaHUE. llemaroruueckuit
KOHTPOJIb. CAMOKOHTPOJIb: €r0 OCHOBHBIE METO/IbI, IIOKA3aTeIH, KpUTEPUH U olleHKHU. [IpodunakTuka
CHOPTUBHOrO TpaBMaTu3Ma. OCHOBHbBIE BUIbI TPABM Yy pa3HbIX cnenuannzauuid. OxasaHue rnepBoiu
MOMOIIH JIJIsl CTYJICHTOB BY30B XMMHUKO-TEXHOJIOTUYECKOTO POQHIIS.

2.2. TUIMEHWYECKOE OBECIIEYEHME 3AHATUN  O3JIOPOBUTEJILHOU
OUBNYECKOUN KYJIbTYPOM. I'uriena Gpu3n4eckoro BOCIUTAHUS U CIOPTA. PexuM muTanus npu
3aHATUAX (PU3NYECKO KyabTypol u cioproM. ConuanbHast rurueHa. ConpanbHO-onacHble 001e3H
U Mepbl NPOPHUIAKTUKY.

Pasoen 3. buonoruueckue OCHOBBI (U3NYECKOHN KYIBTYpHI U CIIOPTa

3.1. BUOJIOTUYECKUE OCHOBBI ®U3NYECKOM KYJIbTYPBI U CIIOPTA. Oprauusm
YyelloBeKa KaK €JIuHas caMmopas3BUBawollascs Ouosjorumyeckas cucremMa. dusmueckoe pa3BuUTHE
yelioBeka. JlBurarenpHas aKTMBHOCTh M €€ BJIMSHHUE HA YCTOMYMBOCTh, U aJlalTAllMOHHBIE
BO3MOYKHOCTH Y€JIOBEKa K YMCTBEHHBIM M (PU3MUECKUM HArpy3KaM IpU Pa3IMYHbIX BO3AEHCTBUIX
BHEIIIHEN CPEBI.

32. OBPA3 XW3HM UM EI'O OTPAXEHUE B IIPO®ECCHOHAJILHOU
JEATEJIBHOCTU. 3popoBhe uenoBeka Kak IEHHOCTb. 3JIOpOBBIM 00pa3 »KU3HU U €ro
cocrapisitone. Poib ¥ BO3MOXHOCTH (DU3MYECKOM KyJNbTYpbl B OOECHEYEHHUU 370POBbSL.
ConmanbHbIN XapakTep MOCIEACTBUHN Ul 370POBbS OT YNOTPeOJIeHHUsS HAPKOTHMUYECKHX CPENCTB U
Opyrux ncuxoakTuBHbIX BemiecTB (ITAB), nonmmHra m numeBbIX J100aBOK B CIOPTE, aIKOTOJS U
TabakoKypeHus. JIONMHT KaKk MCKYCCTBEHHOE MOBBIIEHHE (PU3NYECKON pabOTOCIIOCOOHOCTH U €To
OTPHULATENIBHBIE MTOCIIECTBUS.

Pas3zoen 4. IlpodpeccronanbHO-IpUKIaHas pU3NUYecKas KyJbTypa U CIIOPT

4.1. ObIIAA OUSNYECKAA U CIIOPTUBHAA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Meronuueckue NPUHLUIB (U3NYECKOTO BOCIHUTAHMUSL.
OcHoBbl M 3Tanbl oOyueHUs JABIKEHUAM. Pa3putue ¢usnyeckux kauecTB. DopMupoBaHue
NICUXUYECKUX KauecTB B Ipolecce puznueckoro Bocnutanus. CroptuBHas noaroroska. CTpykrypa
MOArOTOBJIEHHOCTH CIIOPTCMEHA. MaccoBBIN CIIOPT U CIIOPT BBICUINX JOCTHKEHUH, UX L€ U 3a1a4H.
CrnopTuBHBIE COPEBHOBAHMSI KaK CPEICTBO U METO]T OOIIEH M CTIeIHAIbHON (PU3UIECKOU MOATOTOBKH
CTYJEHTOB.

42. OUSNYECKAS KVYJBTYPA U CIHOPT B IPO®PECCHOHAJIBHOMN
HAEATEJIBHOCTU BAKAJIABPA. Jluunas ©  cOIManbHO-d’KOHOMHUYECKAasT  HEOOXOJIUMOCTh
ncUX0(pHU3HMUECKON OArOTOBKHY uenoBeka K Tpyay. Mecto IIIIDII B cucteme moAroToBKH OyayIIero
cnenuanucta. [Ipon3BoacTBeHHas gpusndeckas KynbTypa U criopt. [IpousBoicTBeHHAs THMHACTHKA.
OcobenHoctu BbIOOpa (hOpM, METOZOB M CPEACTB (PU3MUECKON KyAbTYpHI M CHOpTa B pabouee U
cBOOOJIHOE BpeMs crieruanucToB. Ilpodunaktuka npodeccnoHaabHbIX 3a00J€BaHUNA CpeaCTBAMU
¢busznyeckoil KyabTypsl U crnopTa. JlONMOJHUTENbHBIE CpEACTBA IMOBBILIEHUS OO0ImIEeH U
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npodeccuoHaIbHOW ~ paboTocnocoOHOCTH.  BimsiHMe  MHAMBUAYaTbHBIX  OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATUH (PU3NUECKON KYJIBTYpOU U CIIOPTOM Ha OPTaHU3M.
4 O0beM yueOHOH THCHHMILINHBI
Beero Cemectp
Bunbt yueOHOM paboThI I cemectp 4 cemectp
3E Axan. 3E Axan. 3F Axan.
q. 9. q.
OO0mmas TpyA0€MKOCTh TUCIUILUIMHBI TI0 Y4eOHOMY 2 79 1 36 1 36
IJIaHY
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHSATHSI: 2 72 1 36 1 36
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4
ITpaktrueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bujx UTOroBOro KOHTPOJIS: 3ader 3ager
Beero Cemectp
N 1 cemectp | 4 cemectp
Buapl yue6HOI paboThl A
3E | Actp.u. | 3E | Actp.u. | 3E f{Tp'
OO61mas TpyA0€MKOCTh AUCHUIUINHBI TI0 y4eOHOMY 5 54 1 97 1 97
TUIaHY
KontakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 2 54 1 27 1 27
Jlexruu (JIek) 0,2 6 0,1 3 0,1 3
ITpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
Bujx HTOroBOro KOHTPOJIS: 3ager 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«DJIeKTHUBHbIE TUCUMILUIMHBI 10 (PU3MYECKOH KYJIbTYpe U CIIOPTY»

1 Heap aucuuminHbl — GopMupoBaHue (GU3MUECKON KyJIbTyphl JUYHOCTH U CIIOCOOHOCTH
HaIlpaBJIEHHOTO UCIIOJIb30BaHMsI Pa3HOOOPA3HBIX CPEACTB (PU3UUECKOM KyJIbTYphl M CIOPTA, TYpU3Ma
JUISL COXPaHEHUsl U YKPEIUIEHUS 3/I0pOBbs, MCUXO(U3MUECKON MOJITOTOBKH U CaMOMNOJTOTOBKH K
Oyaymei nmpodeccHOHaNBbHON JIeSTeTbHOCTH, MOJyYeHUH HaBbIKa B OJJHOM W3 BBIOpPAaHHBIX BHU/I0B

cropra.

2 B pe3yabTaTe H3y4eHHUs! AMCHUILINHBI 00YYAIOLIUICS 10JI7KEeH:
Obaaoams clieayomUMU KOMIETECHIUSIMH U UHAUKATOPAMH UX JIOCTHIKEHUS:

YK-7-VK-71,7.2,7.3,7.4
3name:

- HayYHO-TIPAaKTUYECKHE OCHOBBI (PU3UUECKOM KyJIbTYpHI U 310pOBOr0 00pa3a *KHU3HH;

- BIIMSIHME O3JI0POBUTENIBHBIX CHUCTEM (DU3MUECKOr0 BOCHUTAHMS Ha YKpEIUIEHUE 3[0pPOBbS,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN U BPEAHBIX PUBBIYCK;

- CIIOCOOBI KOHTPOJIS M OLIEHKU (PU3UYECKOT0 pa3BUTHA U (PU3UUYECKOM MOATOTOBIEHHOCTH;

- MpaBWJa M CIOCOObI IJIAHUPOBAHUS HWHAWBUAYAIBHBIX 3aHATHHA pPa3IMYHON 1ieJeBOM

HAITPaBJICHHOCTH,

- cnoptuBHble Tpaguuud MXTU-PXTY um. /1. Menaeneesa.

Ymems:

- IOJIICP)KUBATh JOJDKHBIA ypOBEHb (DM3NYECKOH MOATOTOBIEHHOCTH JUIsl OOecredeHust
MOJIHOLIEHHOM COIMaNbHOM U MpodeccroHaIbHON 1eATeNbHOCTH;
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- ICIIOJIb30BaTh ~ OCHOBBI  (hU3MYECKOM  KyJIbTYpbl Ul OCO3HAaHHOrO  BbIOOpa
3/10pOBbECOEpEratoIIuX TEXHOJIOTUH C Y4YETOM BHEIIHUX W BHYTPEHHUX YCIOBHUI pealn3anuu
npodecCuOHAIbHOM 1S TeIbHOCTH;

- CAMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYIbTYPOH B CIOPTOM;

- OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U coOuoJaTh MpaBUiia
THUTUEHBI ¥ TEXHUKU 0€30IacHOCTH;

- BBIMOJIHAT MHJIUBUAYAJIBHO IOJOOpaHHBIE KOMIUIEKCHI 10 (DU3MUYECKOH KyIbType U
pa3IMYHBIM BUAAM CIIOPTa;

- OCYLIECTBIISATh TBOPUECKOE COTPYTHUUECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUH (HPU3NIECKON
KYJIBbTYpPOH U CIIOPTOM;

- BBIIOJIHATh IIPUEMBI 3aIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

- CPEICTBAMHU U METOJIaMH YKPEIUICHHUS 3J0POBbs, PU3NUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;

- JOJDKHBIM yPOBHEM (PM3UYECKON MOJIrOTOBICHHOCTH, ISl OOeCHeueHHs IMOJHOLEHHON
COLMAJIbHON U MPO(eCcCHOHANBHON JesTeNbHOCTH;

- TEXHHYECKUMH U TAKTUYECKUMH HABBIKAMU B OJJHOM M3 BUJOB CIIOPTa;

- ICIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOH JEATEIbHOCTH U
ITOBCEJHEBHOM KU3HH

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI

Pa3zoen 1. OCHOBBI MOCTPOEHUS 03OPOBUTEIBLHON TPEHUPOBKHU. TEOPETHUECKO-METOJUUECKHE
OCHOBBI (PU3MUECKON KyIbTYpbI U criopTa. CopeprkaTelbHble OCHOBBI 0310POBUTEIBHON (pr3nueckon
KyJIbTYypbl U criopTa. OCHOBHBIE HANpaBICHUS: 03JOPOBUTEIbHO-PEKPEATUBHOE, 03/10pPOBUTEIIBHO-
peadmInTalMoHHOE, CHOPTHUBHO-peabMIINTAlIMOHHOE, TUTHEHUYECKOE. [ToBbiIEHME
(YHKIIMOHAJIBHOTO COCTOSIHUS oOpraHusMa M (usmueckod moAroroBiieHHOCTH.  CrocoOsl
pernameHTanuyu Harpysku: DU3KyIbTypHO-0310pOBUTEIIBHBIE METOAMKU M CUCTEMbI. OCHOBHBIE
da3pl  0370POBUTENHHOW  TpeHUPOBKH. OIleHKa COCTOSHHMS  3JI0pOBbSI U (U3HUECKOU
HOJrOTOBJICHHOCTH 3aHUMAIOIINXCS (PU3NYECKON KylbTypoil u criopToM. DyHKIIMOHAIBHBIE TPOOBI
(UCC, A, KEJ u 1.11.).

Pasoen 2. JluratenpHble BO3MOXHOCTH YEJIOBEKAa — BOCHUTAHHE (U3NYECKUX KadyecTB.
B®CK I'TO. Meronuka opranu3auuu u mnpoBeaeHus BuaoB ucneitanuid ['TO. Cucrema
B3aUMOJIEICTBUA B cdepe (u3nyecKol KyIbTypbl M cropra. BocnuTtaHue (u3nyeckux KayecTs,
oOyuaromuxcst (OTAeIbHbIE KaYECTBEHHbIE CTOPOHBI JIBUTATENIbHBIX BO3MOXKHOCTEH YEIIOBEKA).

Pasoen 3. Meronuka opraHu3allid M TPOBEACHUS CIIOPTUBHBIX COPEBHOBAHUH H
(GU3KYIBTYPHO-MACCOBBIX ~ MEPOINPHUATHI. XapaKTepUCTHKAa CIIOPTUBHBIX COPEBHOBAHUN H
(GU3KYIBTYpHO-MACCOBBIX ~ MeponpusaTuil. CHOpTHUBHBIE COPEBHOBaHMS, HPOBOJUMBIE  I10
OOLIENPUHATHIM TpaBwiaM. EaMHBIA KaneHJapHbId IUIaH (U3KYJIBTYPHBIX M CIIOPTUBHBIX
MeponpusaTuii). OpraHusanysi CHOPTUBHBIX Meponpusatuii. Onumnuiickas xaptusd. DenepanbHble
(criennanbHble, HallMOHAJIbHBIE) 3aKOHbI crnopTe. Kinaccudukanus CHOPTHUBHBIX COPEBHOBAHUM.
HpasctBennsie oTHomeHus B criopte. Fair Play («HecTHas urpa») — kak 0CHOBa ’TUYHOT'O TOBEICHHS
B crnopre. Koneke cnopruBHoit atuku. IIpodumnaktuka HapymeHuid cnoptuBHOM 3Tuku. BAJIA.
Konexc BAIA. MexayHapoiHasi KOHBEHIMS 0 O0phO€ C IOIMHIOM B CIIOPTE.

4 O0bemM yueOHOH TUCHHMIIINHBI

B Cemectp
Bun yaeOHO# paboThI aKazieMm. 1 2 3 4
yacax
Oo6mas pr,[[OCMKOCTBHIJ[II;;L}III/IHHI/IHBI o yueOHOMY 328 56 92 90 90
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KontakTHas paboTa — ayAuTOPHbIE 3aHATHS 192 32 64 64 32
[Tpaktuueckue 3ansatus (I113) 192 32 64 64 32
CamocrositeabHasi padora (CP) 136 24 28 26 58
KonraktHas camocrositenbHast pabora 0,8 0,2 0,2 0,2 0,2
CamocrosaTenbHOE U3y4eHUE Pa3esioB JUCIUTUTUHEL 135,2 238 | 278 | 258 | 57,8
Buja nToroBoro KOHTpoOJIs: 3ayer | 3ayeT | 3aueT | 3ayer
} B acp. Cemectp
Bun yuebnoit pabotbl qacax 1 2 3 4
OO1mmast TpyA0eMKOCTb AUCIUIUIMHBI TI0 YIeOHOMY IUTaHY | 246 42 69 675 | 67,5
KonTakTHasi padoTa — ayiuTOPHBIE 3aHATHS 144 24 48 48 24
[Tpaktueckue 3anstus (I13) 144 24 48 48 24
CamocrositesbHasi padora (CP) 102 18 21 195 | 435
KonraktHas camocrositensHast pabora 0,6 0,15 | 0,15 | 0,15 | 0,15
CamocrosaTenbHOE U3Y4eHUE Pa3IesioB JUCIUTUTHHBI 101,4 | 17,85 20,85 | 19,35 | 43,35
Buja nToroBoro KOHTpoOJIs: 3aueT | 3aueT | 3ayeT | 3a4er

AHHOTaNuUA padoyeil MPOrpaMMbl IHCUUIIMHBI
«OcHOBBI HHPOPMALMOHHBIX TEXHOJIOTHID»

1. Heab AUCHMIIMHBI — O3HAKOMJIEHHE CTYJEHTOB C TEOPETHYECKUMH, ITPAKTUUECKUMHU U
METOJ0JIOTUYECKMMHU OCHOBAMU COBPEMEHHBIX HH(OPMAIMOHHBIX cHUCTEM. B pamkax u3ydeHus
JUCIUIUIMHBL Y CTYIAEHTOB (POPMHUPYIOTCS TEOPETHMUECKHE 3HAHMUS U IMPAKTUUYECKHE HAaBBIKU I10
UHCTPYMEHTAJIBHBIM CPEACTBAM MpOrpaMMHOro obecredeHus. CTyAeHTHl M3y4aloT Ha MpPaKTUKE
BU/IbI UH()OPMALIMOHHBIX TEXHOJIOTHI.

3ajaynl JUCHMILUIMHBI — TIPUOOpETEeHHE CTYJIEHTaMU MPOYHBIX TEOPETUYECKUX 3HAHUM U
MPAKTUYECKUX HaBBIKOB B 00JIACTH MH(POPMAIIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTare M3yYeHHs JMCHUIIIHHBI 00yUYaIOIIMIiCSl 10JI2KeH:
Obnadamye cleayoOMUMU KOMIIETCHIIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:
OIIK-3.1; OIIK-3.3; OIIK-3.5; OIIK-3.7

B pe3ynbraTe 0cBOEHUS TUCHUIUIMHBI CTYAEHT JOJIKEH:

3namey:

— IIPOLECChl, METOAbl MOHCKa, cOopa, XpaHeHuUs, oOpabOTKH, TpeAcTaBlIEHUS,
pacrpocTpaHeHuss HWH(POPMALMU U CIOCOOBI OCYIIECTBICHHS TAaKHX IPOLIECCOB M METOJIOB
(uHpOpPMAaIIOHHBIE TEXHOIOTHH )

— COBPEMEHHBbIE HHCTPYMEHTAJbHBIE CpEJbl, MPOTrPAMMHO-TEXHUYECKHE IUIATGOPMBI H
IPOrpaMMHBIE CPE/ICTBA, B TOM YUCIIE OTEUECTBEHHOTO MPON3BOCTBA, UCIIOIb3YEMbIE I PEIICHUS
3aa4 NpoQecCuOHaIbHOM eI TeNbHOCTH, U IIPUHIIMITBI UX PaOOTHI.

Ymems:
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— BBIOMpAaTh W HCIIOJB30BaTh COBPEMEHHBIE HWH(GOPMAIMOHHO-KOMMYHHUKAITMOHHBIE |
WHTEJUICKTYaJIbHbIE ~ TEXHOJOTUM, HMHCTPYMEHTAJbHBIE  CpEIbl, MPOrPAMMHO-TEXHUYECKHE
m1aTdOpPMBI M IPOTPaMMHBIE CPEICTBA, B TOM YHCIIC OTEYECTBEHHOT'O TIPOU3BOCTRA, ISl PEIICHHS
3a/1a4 MpoeCCHOHATBHOMN IeATeTbHOCTH

— aHAJIM3UPOBATh MPO(eCCHOHANIbHBIE 3aa9d, BEIOUPATh M UCIIOIB30BaTh moaxosimme UT-
TEXHOJIOTHH.

Bnaoemsy:

— HaBBIKAMU padOTHI ¢ JIeKanMu B ocHoBe U T-pemenuii fanHbIMH

— HaBbIKAMH  TPUMEHEHHUS  COBPEMEHHBIX  HH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX M
WHTEJUICKTYaJIbHBIX TEXHOJOTUM, WHCTPYMEHTAJIbHBIX CPEICTB, B TOM YHCIIE OTEUYECTBEHHOIO
MIPOM3BOICTBA, IS PEIICHUS 3a/1a4 MPOo(hEeCCHOHATBLHOM NEeSITEIIbHOCTH.

3. Kparkoe cogep:xanue TUCHMILTHHBI

Pa3nes 1. BBenenune B nHpOpMaMOHHbIE TEXHOJIOTHH.

1.1. CTpykTypa OnepairoHHbIX CUCTEM, MMaKeThl MPHKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHBIX cpeacTB. CHCTEMHOE U MPUKIIAHOE TporpaMmmHoe obecrieuenue [1K.
00630p omepanuonnsix cucreM (OC). Ilpunnumner co3manus u coctaB OC: sapo, uHTepdeiic,
npaiiepbl. Kpatkas xapakrtepuctuka WINDOWS, monynpHbI mpuHIun moctpoenus. Cpena
WINDOWS: okHa, ux 3J1eMEHTHI, pab0Ta B MHOTOOKOHHOM PEXUME.

1.2. TekctoBeiii penakrop WORD, pemakTopsl MareMaTHUYECKUX W XMMHUYECKHX (OPMYIL
Bo3MoxHOCTH CcO3[aHUsl AJEKTPOHHBIX mpeseHTanmii (Power point). Co3gaHue JOKYMEHTOB
pa3nuuHbIX (QopM (CTaHZApTHBIX M HecTaHAapTHHIX). Co3maHMe W PEJaKTHPOBAHHWE TEKCTOBBIX
JIOKYMEHTOB C MaTeMaTUYECKUMHU U XUMUUYECKUMHU (POPMYJIaMH.

1.3. Tabmmunsiii npoueccop EXCEL: o630p, Tumel U agpecanus sdeek, (opmar sdeek,
BCTpoeHHbIe QyHKIIMHU, popmaTrpoBanue Tadnui. EXCEL: Bo3aMokHOCTH TaOIUYHOTO peakTopa u
UCTIOJIB30BaHUE €T0 JUIS PelIeHUs HH()OPMAIIMOHHBIX U MH)KEHEPHBIX 3a1a4. [locTpoenne rpadukoB
U lHarpamm.

1.4. EXCEL. Onepanuu ¢ MaccuBaMu. Pa3zpaboTka u peanu3ais IpoCTSHITNX aIrOPUTMOB C
UCTOJIb30BAaHUEM BO3MOXKHOCTEH pelakTopa (HaXOXJA€HHE MAaKCUMaJIbHOTO (MMHHUMAJIBHOTO)
DIIEMEHTA BEKTOPA W MATPHIIBI, HAX0XKJICHHE CYMMBI 3JIEMEHTOB BEKTOpa M MAaTpPHUIIbI, BEIYHCICHHIE
MaTPUYHBIX BBIpAXKEHUH). PerlleHne BHIUMCINUTENBHBIX 3a/1a4 C UCIOIb30BaHUEM Tabuul. Pemenue
CJIAY c ucrnosnp3oBaHueM oOpaTHON MaTpPUIIBI.

1.5. EXCEL IToctpoenue rpa¢pukoB u auarpamm. Pacuer pyHKIMOHATIBHBIX 3aBUCUMOCTEH U
MOCTPOCHUE TpadUICCKUX H300paKCHHU C WCIONb30BaHUEM cTaHmAapTHRIX (QyHkmmii EXCEL u
mactepa ¢pyHKkIMi. [locTpoeHne noBepXHOCTEN ¢ HCIOIB30BaHNEM MacTepa quarpaMm. [loctpoenue
JIMHUN TpEeHA.

Pazgen 2. AropurmMbl M 0CHOBBI IPpOrpaMMupoBaHus Ha a3bike MATLAB.

2.1. Anroputmsl, TUIBl anropuT™MoB. [loHsATHE anropuTMa u ero cBoiicTBa. CocoObl 3amucu
ITOPUTMOB. MOTyJIbHBIN MPUHIIMIT TTOCTPOSHUS AJITOPUTMOB U Mporpamm. Ilaker kommnbroTepHON
matematuku MATLAB. XapaktepucTuku s3bIKOB  NPOTrpaMMHUPOBAHMS.  DBOJIOLUS U
KJaccu(uKalus A3bIKOB IMPOrPAaMMHMPOBAHUS, HWMIEpAaTHUBHbIE, (YHKIMOHAJIBHBIE, JIOTMYECKHE,
O00BEKTHO-OPHEHTHPOBAHHBIE, WX  KOMOMHAamWU. [IOHATHS  TpaHCHSAIMH,  KOMIJISITUH,
UHTEpHpeTallii, HUX pa3nuyus. SI3bIKM NpPOrpaMMHUpPOBAHUS BBICOKOTO YypoBHA. CTpyKTypHOE
nporpaMMHpOBaHue, ero ocodeHHocTu. O030p MaKeTOB KOMITIOTEpHOH Mmarematuku — Matlab,
Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTyphl M  TNPUHIUIBI  CTPYKTYPHOTO
IpOrpaMMHUPOBAHUs, WUIIOCTpalMs. ba3oBble anropuTMHYECKHEe KOHCTPYKIUH (Clie0BaHHE,
BETBJICHHE, IOBTOpEHHUE), X peanusanuu. OmnepaTopsl s3blka nporpammupoBanuss MATLAB.
OcnoBuble pemarenu (Solvers) MATLAB s peanu3anuy  BBIYUCIHTENBHBIX  alITOPUTMOB.
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bubnuoteka ctangapTHeIX QyHKIUH size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp,
log, sqrt, numa2str, disp, printf.

2.3. [Toctpoenue rpadukoB GyHKIIMU OJHOM M IBYX MepeMeHHBIX. Vicronb3oBanue GyHKINMA
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, obopmienue rpadukoB(3aronoBKu,
HOJIKCH IO OCAM U TIp.).

2.4. Onepauuu HaJ MacCMBaMHU: BEKTOpaMU M MaTpULlaMH - CJOXKEHHUE, YMHOXKEHUE,
TpaHCIIOHUPOBaHKE, oOpaiieHue (inv), BRIYUCIECHHE HOPMBI (norm), panra (rank) u ompenenuTens
matpuisl (det ). AIrOpUTMBI HaXO0XKIEHUSI MaKCHMaJIbHOTO, MUHUMAJIBHOTO 3JIEMEHTa B MAacCHBE,
AJITOPUTMBI COPTUPOBKHU H MX peanu3anus (Harmpumep, Selection Sort).

Paznen 3. YuciaenHble Meroabl. Peanm3anmusi mpocreidmmx aJropurMoB B cpejae
MATLAB.

3.1. YucneHHble METO/IBI, XapAKTEPUCTUKA U UX OCOOCHHOCTH, MMOHATUE CXOAMMOCTH METO/IA.
OJeMeHTBl TEOpUH MOTPELIHOCTEN, KilacCu(UKaLys MOorpemHocTel, abCOM0THAsE U OTHOCUTEIbHAS
HOTPEIIHOCTb, MOHATUE (PYHKIIUU HOPMBI. BBe/IeHNE B CTaTUCTUKY. AJITOPUTMBI ISl CTATUCTUYECKOM
00paboTku uHGoOpManUU (BBIYMCICHHE TOYEYHBIX M HHTEPBAIbHBIX OLIEHOK Ppe3yJbTaToB
u3MepsieMoil BennunHbl), ux peanuzanuu B [IKM MATLAB. Hcnonb3oBanue GpyHKImMA min, max,
median, var, polyfit, polyval.

3.2. lpubmmwkenne ¢ynkumit. UaTepnonsamuss MHOorowieHamu. KycouHas MHTEpPHOJSAIHSA
(crutaitn). Ouenka norpernoctd. @yukin MATLAB mis pabotsl ¢ maorowtenamu polyld, polyval,
polyfit, polyder, polyint.

3.3. BplunciieHHE OIpENeIEHHBIX WHTErpajoB, aJrOPUTMbl METOJOB IPSIMOYTOJbHHUKOB,
Tpaneuuii 1 CHUMIICOHA, OLIEHKA IOrPEUIHOCTH METO/M0B. Peanuzanusi aJropuTMOB YMCICHHBIX
METOJ/IOB BBIYMCIICHUS OMNpe/eieHHbIX nHTerpayioB B cpeae MATLAB, nmpumeHneHne cTaHmapTHBIX
bynkuwmii trapz, quad, integral

3.4. UccrnenoBanue GyHKIMH OHON epeMeHHOM. Perienue HenuneitHoro ypasaenus f(x)=0.
Otpenenue KOpHEH. AJTOPUTMBI YTOYHEHHsS] KOpPHS (METOJ IOJIOBUHHOrO aeneHusi, HploToHa,
npoctoil urepaun). CpaBHUTENIbHbIE XapakTepucTUKU. Peanusanus anropurmos B cpeae MATLAB
10 OJIOK- CXeMaM U C UCIIOJIb30BaHUEM peliaTeneii roots, fzero.

3.5. HUccnenoBanue ¢yHkuuu oaHoil mnepemeHHoM. [lowck »skcTpemyma (QyHKUIUU
BolunicnuTenbHble aIrOPUTMbl HAaXOXKIACHMSI JIOKAJIBHBIX M TIJIOOATBHBIX 3KCTPEMYMOB (METOA
JIeNIeHUs] OTpe3Ka IOIojaM, METOJ 30JI0TOr0 CEYeHMs), MX peau3aluu Mo OJIOK- cXeMaM U C
ucnonp3oBanueM pematens fminbnd B cpene MATLAB.

Pasnen 4. Komnbrorepusblie cetu. ba3bl JaHHBIX.

4.1. KomnblOoTEpHbIE CETHU: TOIOJOTUU CETEeW, UX XapakTepucTuku. Tomosoruu ceteil:
3B€3[Has, IIMHHAs, KoubleBasd. CeTu 3aKkpbITOrO TUNA: JIOKAJIbHBIE M PACHPENEICHHBIE CETH,
KoprnopaTtuBHble ceTH. lIporpamMmmHO-TeXHHUYECKOe oOecnedeHue: ajapecalus, OIepaluoOHHAs
cucTeMa, ajanTepsl, JApaiiBepbl, MPOTOKOJBI (0COObIE S3BIKM, Ha KOTOPHIX OOMEHHBAIOTCA
uHpopMarlreit KoMmplTepsl B ceTh, Hanpumep, 1CP, TCP/IP, UDP).

4.2. TnobGampHbie cetn pasnmuuHoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Boamoxknoctu cetu Untepuer, Cuctema TenekoHpepeHunid. JnekTpoHHas noyra. Jloctyn
K MHQOPMALMOHHBIM pecypcaM. 3amuta uHpopmanuu. [loHsTHe 0€30mMacHOCTH KOMIBIOTEpHOU
uH(pOpMalLMU: HAJEKHOCTh KOMIIBIOTEpPA, COXPAHHOCTh JAHHBIX, 3aIIUTa OT BHECEHUS M3MEHEHH
HEYIOJIHOMOUYEHHBIMU 50 IUIiamMu, COXpaHEHHE TaliHbI IEPENMCKH B 3JIEKTPOHHOM ceTH AJTOpUTMBI
3alUThl MH(OPMALMK: METOJIbl 3aIIUTHI, KOMIbIOTEpHbIE BHPYCHl U O0phOa ¢ HUMHU. MeTojibl
peanu3alyy 3auThl HHOPMALUK: TIPOTpaMMHBIE, allapaTHble, OpraHU3alMOHHbIE.

4.3. Undopmannonusle cuctembl. CHucTeMbl ympaBieHHs OaHKamMH M 0a3amMH JaHHBIX.
Pensiunonnas mozxenbs AaHHbIX. CTpyKTypa 3amucH, MeETOJbl JocTyna K uHpopmarmu. OOMeH
naabiMEA ¢ Apyrumu nipuioxeHusMa WINDOWS: TekCTOBBIME pemakTopaMy W DIIEKTPOHHBIMH
TabIUIaMHU.
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4.4. Pensumonnas 0Oasza mauneix ACCESS. I'maBHoe OKHO, MEHIO KOMaH, IaHEIb
uHCTpyMeHTOB. Co3aHne U OTKPBITHE 0a3bl NaHHBIX. BBOJ M pelakTHPOBAaHUE JAHHBIX B PEKUME
TaOJIMIBI W PEKHUME KOHCTpyKTOpa. DopMHpoBaHHME 3alpoCOB. 3alpochl IPOCThIC H
MHOTOTa0IMYHBIC, 3ampockl ¢ ycinoBusMu. Cosmanue or4eToB U (opM. TexHOJIOTHS peanu3aiuu
npocreimux 3ana4 cpeactsamu CYBJ[ ACCESS.

4. O0beM TUCUMIIMHBI M BUJbI Y4eOHOH padoThl

Cemectp
Bun yuebno# paboThl I cemectp
3E Axkan.
q.
O0mas Tpy10eMKOCTh JIMCIUILTHHBI 4 144
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 2,36 85
B TOM 4HcCIe B GopMe MPAKTHUECKON TOJTOTOBKU 0,5 18
Jlexuuu (JI) 0,47 17
[TpakTuueckue 3ansatus (113) 0,94 34
B TOM 4HcIe B GopMe MPAKTHYECKON TOJATOTOBKH 0,25 9
JlaGopaTopHsie paboTsl (JIP) 0,94 34
B TOM 4HcIe B GopMe MPAKTHYECKON TOJATOTOBKH 0,25 9
CamocrositesbHas padora (CP) 0,64 23
ITepepaboTka yueOHOrO MaTepuaa 0,06 2
[ToaroroBka kK MPaKTUYECKUM 3aHSATUSIM 0,06 2
[ToaroroBka K J1abopaTopHbIM paboTam 0,06 2
[ToaroToBKa K 3K3aMeHY 0,36 13
[ToaroroBka K NpOMEKYTOYHOMY KOHTPOJIIO 0,06 2
Jlpyrue BUJIbI CAMOCTOSITENIEHOM PabOTHI 0,06 2
Buabl KOHTpOJIs
JK3aMeH 1 36
KonTakTHas camocTosiTesibHas padboTa 1 0,4
CamocTosTeNnbHO U3YUYEeHUE Pa3/IesIOB JUCIUILIMHEI 35,6
Buj HTOroBOro KOHTpOJIsi: JK3aMeH
Cemectp
Bun yuebHoit paboThl L cemectp
3E Actp.
9.
O0mas TpyA0eMKOCTb JMCIHILIHHBI 4 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,36 | 63,75
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,5 13,5
Jlexrum (JI) 0,47 | 12,75
[TpakTuueckue 3austus (I13) 0,94 25,5
B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,25 6,75
JlaboparopHbie padboTs (JIP) 0,94 25,5
B TOM 4ucIIe B popMe MPAKTUYECKON MOATOTOBKU 0,25 6,75
CamocrositesibHas padora (CP) 0,64 | 17,25
[TepepaboTka yueOHOro MaTepuaa 0,06 1,5
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[ToaroroBKa K MPaKTUYECKUM 3aHSATHSIM 0,06 1,5
IToaroToBka K J1abOpaTOpHBIM paboTaM 0,06 1,5
[ToaroToBKa K 9K3aMeHY 0,36 9,75
IToaroToBKa K MpOMEKYTOUYHOMY KOHTPOJTFO 0,06 15
Jpyrue BUIbI CAMOCTOSITENILHON PabOTHI 0,06 15
Buabl KoHTpOJIS |
IK3aMeH 1 27
KonrtaktHas camocTosiTenbHas pabora 1 0,3
CaMOCTOSTEIbHO U3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 26,7
Bu/1 H”TOr0BOr0 KOHTPOJIS: OK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«IIpodunanHoe nporpaMmmHoe odecniedeHne JJIsl pelieHUus 3a1a4 NpoeccCHOHAIbHOM
AeATeJIbHOCTH»

1. Hegp AUCHUIUIMHBI — 03HAKOMJICHUE CTYJIEHTOB C TEOPETUYECKUMHU, IPAKTUUECKUMHU U
METOA0JIOTUYECKMMU OCHOBAMU COBPEMEHHBIX HH(OPMALMOHHBIX cHUCTeM. B pamkax wu3ydeHus
JUCHUTUTMHBL Y CTYJIEHTOB (OPMHUPYIOTCS TEOPETUYECKHE 3HAHUS M MPAKTUYECKHE HABBIKA IO
UHCTPYMEHTAJIBHBIM CPEJICTBaM HporpaMMHoro oOecrneyeHus. CTyAEHTHl M3y4arOT Ha IMPAKTHUKE
BUBI HH()OPMAITMOHHBIX TEXHOJIOTHH.

3aja4u AUCUMILUIMHBI — NMPUOOPETEHHE CTYJAEHTaMHU IPOUYHBIX TEOPETUYECKUX 3HAHUU U
IPAKTUYECKUX HaBBIKOB B 00J1aCTH UH(YOPMALIMOHHBIX TEXHOJIOTUH.

2. B pe3yibTaTe H3y4YeHUs] AUCHUILIMHBI 00y4AIO M IACH 0JIZKeH:
OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7

B PE3YIbTATEC OCBOCHUA AWCHUILIMHBI CTYACHT JOJIKCH!

3nameo:

— IpolecChl, METOAbl  TOUCKa, cOOopa, XpaHeHHs, OOpabOTKH, MpPEICTaBICHHUS,
pactipocTpaHeHuss WH(POPMAMM M CHOCOOBI OCYHIECTBICHHS TaKUX MPOIECCOB W METOJOB
(uH(pOpPMAIOHHBIE TEXHOJIOTHN)

— COBPEMEHHBIE HMHCTPYMEHTAJbHBIE CpENbl, MPOTPAMMHO-TEXHUYECKHE IUIaTGOPMBI H
IpOTrpaMMHBIE CPEJCTBA, B TOM YHCIIE OT€YECTBEHHOIO IPOU3BOJICTBA, CIIOIb3yeMbIe JJIS PELICHUs
3a1a9 IpoecCHOHATBHON eI TENFHOCTH, U TIPUHIIAITEI UX PaOOTHI.

Ymemy:

— BBIOMpaTh ¥ HCIOIB30BaTh COBPEMEHHBIE HWH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE |
UHTEJUIEKTYyaJbHbIE  TEXHOJIOTUH, HMHCTPYMEHTaJbHbIE  CpPEIbl, IPOrPaMMHO-TEXHHUYECKHUE
1aThOpMBI U IPOTPAMMHBIE CPEACTBA, B TOM YHCJIE OTEUECTBEHHOTO TIPOM3BOJICTBA, ISl PEIICHHS
3aJa4 IpogecCUOHATIBHOM J1eITeNbHOCTH

— aHAJM3UPOBATh MPOQeCcCHOHATBHBIC 3a7aul, BEIOMPATh U UCIOJIB30BaTh moaxosmue UT-
TEXHOJIOTHH.

Bnaoempy:

— HaBBIKaMU paboTHI C JekamuMu B ocHoBe U T-pemennii fanHbIMu

— HaBBIKAMH  TIPUMEHEHHsS] COBPEMEHHBIX  HMH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX |
UHTEJUIEKTYaJbHBIX TEXHOJIOTUH, MHCTPYMEHTAJbHBIX CPEICTB, B TOM YHCIE OTEYECTBEHHOI'O
MIPOM3BOJICTBA, ISl PEIICHHUS 33134 MPo(ecCHOHATBHON A TETBHOCTH.
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3. Kparkoe cogep:xanue JTUCUMIIIHHbBI

Pa3nea 1. IIKM Python u oco6eHHOCTH ero peajin3anuu 1Jisl pelieHUs pAcYeTHBIX 32124
B XUMHM U XMMHYeCKOH TEeXHOJIOTHH

1.1. OO6BeKTHO-OPUEHTUPOBAHHBIH SA3BIK IpoTrpaMMupoBanus Python: 0630p. OcobenHocT u
CBOiicTBa 00BEKTHO-OpHEeHTHpOoBaHHOTO nporpammupoBanus (OOII). Co3nanue U UCHOIB30BAHHE
muctpuOytuBa Anaconda. Wudpactpykrypel Spyder, Jupiter, cTpykTypa s3bika. OCHOBHBIE
CTPYKTYpbI JaHHBIX (CIIUCOK KOPTEX, OOBEKThI) U ONEpaluyd Haja HUMHU. AIroput™mbl. OCHOBHBIC
QITOPUTMUYECKHE KOHCTPYKIIUH (CIIeJOBaHUE, BETBICHUE, IMKJIbI) U UX peanu3anus B Python.

1.2. Beenenue B mporpammupoBaHue Ha si3pike Python. CtpykTypa mporpamMmbl, OTCTYIIBI,
MOJYJIH, ONepaTopbl, (YHKIMU (MMEHOBAaHHBIE M AHOHUMHBIE), ocobeHHocTH. CTaHIapTHBIE U
HecTaHIapTHBIC PYHKIUU si3bIka Python (oO1ero HaznadeHusi, MaTeMaTudeckue, o0padoTKa CTPOK,
BBO/I/BBIBOJT).

1.3. PazpaboTka anropuTMoB, porpaMMHUpOBaHe U OTiajaKa nmporpaMm Ha Python (B cpene
Spyder). Ynpasnstomme konctpykuui if, for, while.

1.4 OG30p mpeIMeTHO-OpPUEHTUPOBAHHON OubOMMoTekn Moaynel Python ansg HayyHBIX M
WH)KEHEPHBIX BBIYHMCICHUH SciPy (Momymu scipy u numpy, a Taxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHast cTpykTypa JaHHbIX NumPy juisi BEKTOPHBIX MU MATPUYHBIX BBIYUCICHUI
ndarray. OcoO€HHOCTH BBITTOITHEHUS ICHCTBUN HAJl MaTpHUILIaMU (CIIOKEHHE, BEIYUTAHNUE, yMHOKEHHE,
oOpaienue) Ha sizbike Python. MHbopmanmonnbie Matpuynble QyHKIUH (HOpMa, OMpPEIEIUTENb,
panr). Metoasl ndarray — T, copy, shape, size, ndim u np., WHIEKCHpOBaHHE, MATPUYHOE
npousBenenue u GyHKIUM Moayis numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

1.5 INoctpoenue rpadgukoB Ha si3bike Python ¢ ucrons3oBanueM Moy matplotlib. @ynkiuu
Moyt matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka napamMeTpoB
Y aHHOTUPOBaHUE TpadUKOB.

Pa3znesn 2. Meroabl BbIYMCIUTEIbHOH MaTeMaTUKH. OCHOBHBIE 3TaNbl pelieHus 3a41a4
Ha OBM. Pemienue cucrem JMHEHHBIX anredpandeckux ypapaenuni (CJIAY)

2.1. IlpsaMble U WUTEpallMOHHBIE YHCIIEHHBIE METOJIbl. DJIEMEHTBhl TEOPUHU MOTPEUIHOCTEH.
[Tonstue HopMmbl. OCOOEHHOCTM MAaIIMHHOM apudmeTuku (kpaTkuii mnoBTop). OcobeHHoCTH
BBITIOJTHEHUS! IEHCTBUI HaJ MaTpUILIaMH (CII0’KEHNE, BBIMUTaHUE, YMHOXKEHUE, 00pallleHIe) Ha A3bIKE
Python, nnpopmanronssie MaTpuyHble QYHKIUHN (HOPMa, ONIPEIEINTENb, PAHT).

2.2. Pemenue cucreM nuHelHbIX anreOpanyeckux ypaBHenuit (CJIAY). IToctanoBka 3amaun.
[Torpemnoctu. MeToabl ¢ HUCHOIB30BaHHEM OOpAaTHOW MAaTpHUIl U METOJA INPOCTBIX HUTEpaLUil.
Pemenne CJIAY Ha s3pike Python c¢ ucnonb3oBanueM mopayineil numpy.linalg u scipy.linalg. u
dbynkmmii det, rank, inv, cond, norm, solve.

2.3. O630p meronoB pemenus CJIAY. BerumcnurensHas yCTOWYHUBOCTh, CXOJAHUMOCTD
MeTo10B. OOYyCIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHeHud (CJIAY) u ymcio
00YCIIOBIICHHOCTH.

Pasnen 3. OOpaGorka pe3yabTaTOB HM3MepeHUs OJHONW BeauduHbl. I[lpubdamkeHue
(pYyHKIIMM MHOIOYIEHAMH C OIHOM HEe3aBHCHMMOM NepeMeHHOi. Pelienne cucreM HeJIMHEHHBIX
ypaBHenuii (CHY) yncjieHHBIMH MeTOAaAMH

3.1. OOpaboTka H3KCIEPUMEHTATBHBIX JaHHBIX. TOYEYHBIE W WHTEPBAIHHBIC OIICHKH.
O®ynkuuu Python. Onpenenenne kpurepus CTpiofieHTa

3.2. [lpubmmxenne GyHkiuit. MeTo1bl MHTEPIOJSAINHA 3aBUCUMOCTEN ¢ OJTHOM HE3aBUCHMOMN
nepeMeHHol. HTepnonsioHHbIil MHOrowieH Jlarpanka, peanuzanus B Python.

3.3. [Ipubmmxenne GpyHKIMN. MeTObI alMpOKCUMAITIU 3aBUCUMOCTEHN C OHOM HE3aBHCUMOM
nepemeHHoil. Meron HauMenbiux kBajaparoB (MHK). McnonszoBanue ¢ynkumii Python ans
anmpokcumariu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

146



3.4.. AnropuTMBI METOJIa TIPOCTOM UTepanuu U Merona HeroToHa - Padcona st pemeHus
CHY. CxopocTh CXOUMOCTH, OLIEHKU NOTpemHocTy. Peanuzanus metonos B Python.

3.5. MeTouka MCIIOJIb30BaHUS peliaTeseii B Moayse scipy.optimize, ¢dyHkuuu root scalar,
root.

Pasnen 4. Pemenue 3a1a4 MHOrOMEpPHO#H ONTHMHU3AUMH YHUCJICHHBIMH MeETOJAMU.
AHaau3 u pemieHue auddepeHunAIbHBIX YPABHEHUI YHCIEHHBIMH MeTOIaMU

4.1. Knaccudukarus 3a1a4 ¥ METOJIOB ONTUMH3aUA. METO/I TPaIMeHTHOTO cIycka. MeToa
nedhopMUpyeMOro MHOTOrpaHHuKa. Peanu3amnus metonos B Python.

4.2. Berpoennble MeTonibl SciPy. Beibop pemarenst B moayne scipy.optimize BerpoeHHbIe
metoab! SciPy, yHkiun minimize scalar, minimize.

4.3. AaropuTMbI METOZI0B perieHus qudepeHnnanbHbIX ypaBHeHHH. MeTonbl Diepa u ero
moaudukanyn. Peanuszanus metonoB B Python. Beibop pemarens B Moayiie scipy.integrate, G yHKIHH
solve_ivp, solve_bvp.

4. O0beM AUCHUIJIMHBI H BUIbI Y4eOHOH padoThl

Cemectp
Bun yuebHoit paboThl 2 cemectp
3E Axag.
9.
O01mas TpyA0eMKOCTb 1Y CHUILTTHHBI 2 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 51
B TOM 4YHCJIe B (hopMe NPAKTUIECKON MOATOTOBKH 0,5 18
[TpakTnueckue 3anstust (I113) 0,47 17
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKH 0,25 9
JlaGopaTtopHsie paboTs (JIP) 0,94 34
B TOM 4HCIIE B GOopMe MPAKTHUECKON IO OTOBKH 0,25 9
CamocrositenbHas padora (CP) 0,58 21
IToaroToBKa K MPAaKTUYECKUM 3aHATUAM 0,11 4
[ToaroToBka K 1a00paTopHbIM paboTam 0,25 9
IToaroToBKa K 3K3aMEHY - -
[ToaroroBka K MPOMEXYTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue BUbI CAaMOCTOSTENIbHOM paboThI 0,11 4
Bu HTOroBOro KOHTPOJIA: 3auer
Cemectp
Buz yaebHoit paboTbl 2 cemectp
3E Acrp.
q.
O01mas TPy10eMKOCTh JTMCIUILTHHBI 2 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHITHUSI: 1,42 | 38,25
B TOM 4ucIe B popMe MPAKTUYECKON OJATOTOBKU 0,5 13,5
[TpakTuueckue 3ansatus (I113) 0,47 | 12,75
B TOM 4ucIe B popMe MPAKTUYECKON OJATOTOBKU 0,25 | 6,75
JlaboparopHbie padboTs (JIP) 0,94 | 255
B TOM 4ucIe 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
IToaroroBka K J1abopaTopHBIM paboTam 0,25 6,75
[ToaroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO 0,11 3
Jlpyrue BUbI CaMOCTOSITENHHON pabOThI 0,11 3
Buj nTOroBoro KOHTpoOJIs: 3auer

I[I/ICIII/II[.]'[HHLI crneuuaJam3anmumn

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«XHMMHUS FIHEPrOHACHINIEHHBIX COeIUHEeHUI»

1. lesb AUCHMIVIMHBI — O3HAKOMJIEHUE O0y4aroUMxcs ¢ OOUIMMH NPUHIMIAMHU CO3/1aHus
SHEPrOHACHINEHHBIX MaTepuanoB (OM) Kak XUMHYECKHX AaKKyMYyJISTOpPOB JHEPruM -
uHANBUAYalbHbIX BB, koMmoHeHToB cMeceBbix BB, MOpOX0OB U pakeTHBIX TOIUIMB, UX (PU3MUYECKUMHU
U XUMHUYCCKHMH CBOWCTBAMH M CIOCOOAMH TIOJYyYEHHUS TaKHX MATEPHAJIOB, OTHOCSIIHUXCS K
pa3IMYHBIM XHMHMUYECKHM KjlaccaMm, a TakKe C NPHUHIMIAMU HCIOJb30BaHUS OM B BOCHHBIX U
MUPHBIX LETISX.

2. B pe3yabTaTe M3y4YeHUN IMCHMILINHBI 00y4al0 M IACH J0JIZKEeH:

Obradame CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH HX JOCTHUKCHHUS

MK-2 (I1IK-2.6), K-7 (IIK-7.11, TIK-7.12), ICK-1.1 (TICK-1.1.1, TICK-1.1.2, TICK-1.1.4,
I1CK-1.1.7), ICK-1.3 (TICK-1.3.2, [ICK-1.3.3, TICK-1.3.6, IICK-1.3.12, TICK-1.3.13).

Buams:

— OCHOBHBIC TPHUHIHUIBI BHIOOpPA HOBBIX HHEPrOHACHIIMICHHBIX MATEPUAJIOB M CO3JaHUS
TEXHOJIOTMYECKUX MPOLECCOB UX MPOU3BOJICTBA;

— OCHOBHBIE UCTOUYHHKH CHIPHS JIJIS TOTYUYEHUSI SJHEPTOHACHIIIECHHBIX COSTUHEHUM, METOTbI UX
MOJTy4eHUsI U TPeOOBAHUS K UCXOTHBIM MTPOYKTAM;

— TEOPETHYECKUE OCHOBHI MPOIECCOB HUTPOBAHUS M BHIOOpa ammapaTrypHOro ohOpMIICHUS
MIPOIIECCOB MOJTYYEHHUs SHEPTOHACHIIIICHHBIX MAaTEPHAJIOB;

Ymemo:

— MIPOTHO3UPOBATh MEPCIEKTUBHBIE MYTH CHUHTE3a SHEPrOHACHIIIEHHBIX COEJUHEHUN C
3aJaHHBIMH CBOMCTBAMH;

— obecreunBaTh O€30MacHbIE YCIOBHS padOThI ¢ YHEPTOHACKHIIIIEHHBIMA MaTepHallaMu;

Brnaoemn:

— MPAKTUYECKIUMH HaBBIKAMU TOJIYYEHHUSI YHEPTOHACKHIIIEHHBIX MAaTEPUAJIOB B IA0OPATOPHBIX
YCIIOBUSX U crlocoOamu obecreueHus 0€30MacHOCTH YKCIIEPUMEHTATOPa U OKPYKAIOIITNX;

— COBpEMEHHO nH(popMalnei mo Mpou3BOICTBY YHEPTOHACKHIIIEHHBIX COeqMHeHHI B Poccun
U 32 pyOexom;

— HaBBIKAMU U3YYEHHUs U 00001IeHuss nHOpMAIMK B 0OJACTH XUMHUU DYHEPTOHACKHIIEHHBIX
MaTepHaoB.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:
BBenenmne. Kparkas wuctopusi pa3BUTHS XUMUU U TEXHOJOTHMH HHEPrOHACBHIIICHHBIX
marepuaioB (OM). Porp OM B pasButum nusuiauzanuu. CoBpeMeHHble TpeOoBaHus kK OM.
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[IpencraBiaeHnss 0 KOHBEPCHUM OOOPOHHBIX IPOM3BOJCTB, TEXHOJOTHSX JABOMHOIO Ha3HAYCHMS.
[TapameTpsl, XapakTepu3yromue 3PGEeKTUBHOCTh TEXHOJIIOTUN: HATMYUE MUPOKON CHIPHEBOM 0a3kbl,
sKoHOMHUECKas 3()(PEeKTUBHOCTD, 0€30MACHOCTh TEXHOJIOTHYECKAs U AKOJIOTHYECKAsI.

[IpyHIMIIBI KOHCTPYUPOBAHWS MHIUBUIYaIbHBIX SHEPTOHACHIIICHHBIX COCINHEHUN.

Okciuio3ugopHele rpynmnbl. [IpenctaBieHuss 0 MareMaTHYeCKOM MOJEIMPOBAHUU IPU
u3ydeHuu OM u HanpaBICHHOM CUHTE3€ MHAMBUYAJIbHBIX U CMECEBBIX OM.

C-Hurpocoenunenus.

Pa3znes 1. OcHoBHBIE N0J10:KeHHsI. COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU HUTPOTPYIIIIBI
U HUTPOCOEJAMHEHHH apoMaTH4ecKoro u amudaruyeckoro psnoB. [‘eomerpuss Moiekys
HUTPOCOEIUHEHUN.

Teopernueckne  OCHOBBI ~ HUTPOBaHUSA. MexXaHU3M  HHUTPOBAHMS  apOMaTUYECKUX
YIJIEBOJOPOAOB a30THOM KHUCIOTOM M CMECSIMH Ha ee OCHOBe. HuTpoBaHME B TIOMOIEHHBIX H
reTeporeHHelx ycnoBusax. HurtpoBanue comssmu HutpoHus. N- u O-nutpoBanue. PaaukaibHoe
HUTPOBAaHWE aNU(paTHYECKUX U APOMATHUECKUX YTIJIEBOJOPOJIOB B IMMApPOBON M KHUIKOH (azax .
MexaHu3Mm peakuum.

BnusHue 3amectuTenell Ha KMHETHKY, OPUEHTALMI0 M CEJIEKTHMBHOCTb IIPM HUTPOBaHHUU
apoOMaTHYECKHUX YIJIEBOJOPOIOB.

Hutpyromue peareHTsl W CIOCOOBI HUTPOBAaHUS OPraHUYECKHUX COeAMHEHHWH. TexHuka
0€30MacHOCTH U IPOOIJIEMBI OXPaHbl IPUPOABI IIPU NOJYYEHUN HUTPOCOEAUHEHUH.

Bo3MokHOCTH (DU3UKO-XMMHUYECKUX METOJOB aHAIM3a MPH MU3yYEeHUHU HUTPOCOECIUHEHUN U
IIPOLIECCOB HUTPOBAHMSI, HCIOJB30BAHME HUX B CHCTEMax YIPABJICHHUA TEXHOJIOTMYECKUMHU
IIPOLIECCAMM.

OO6mume npeacTaBiaeHUs 0 TOKCUYHOCTU HUTPOCOETUHEHUHN, 3aBUCUMOCTh BennuuH [1JIK ot
CTPOEHUS HUTPOCOEANHEHUH.

Paznesn 2. HurpoasikaHbl M HUTPOAJKEHbl. XUMHUS U TEXHOJOTUS HUTPOCOECIUHEHUH
annaTUYECcKoro psja.

duznyeckue cBONCTBAa HUTPOAJIKAHOB, X 3aBUCUMOCTb OT CTPOECHHSI.

XUMUYECKHE CBOWCTBA HUTPOAJKaHOB. COBpPEMEHHBIE IPEACTABICHUS O TayTOMEPUHU
HUTPOCOEIUHEHHM, 3aBUCUMOCTb UX KUCIIOTHOCTU OT CTPOEHMS, BIUsHUE cpeabl. ['aorennpoBanue,
HUTPO3UPOBAHUE, OKUCIIEHUE, BOCCTAHOBIIEHUE, TUIPOIN3, peakiinu Muxasns, Aapu, Mannuxa, 1,3-
nunodsipHoe npucoeannenue O-3pupos ann-hopMbl HUITPOCOESAUHEHUH.

CrniocoObl momyueHus: HUTpoankaHoB. Peakumu Maiiepa, Ttep-Meepa, Illextepa-Kannana,
OKHCJICHHE OPTaHNYECKUX COEIUHEHMH a30Ta, HUTpoBaHue CH-KUCIIOT B KNCIION U IETIOYHOM Cpele,
JECTPYKTUBHOE HUTpOBaHUE. TexHonorus napoa3sHoro HUTPOBAaHHUS YIII€BOIOPO/IOB.

Crpoenue, Qu3myeckue M XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJYyYEHUS M MPUMEHEHHE
HUTPOMETaHa, AMHUTPOMETaHa, HUTPOPOpPMa, TETPAHUTPOMETAaHA, TeKCAaHUTPOITaHA. TexXHONOorus
HUTpO(OpMa U TETPaHUTPOMETAHA.

dusnyeckue CBONCTBA, OCOOCHHOCTH XUMHYECKOI'O TMOBEAEHHUS U CIOCOOOB MONTY4YEHHUS
KUPHOAPOMATHUECKUX HUTPOCOECTUHEHUM, HUTPOOIE(PUHOB, HUTPOKAPOOHUIILHBIX COECTUHEHHH,
HUTPOKapOOHOBBIX KUCIOT. VX mpuMeHeHHe.

Pa3znea 3. Kucinopoacoaepskamue HuTpocoeaumHenus. Hutpocnuprsl. 3aBUCHMOCTb HX
(bu3NYECKUX U XUMUYECKUX CBOMCTB OT CTPOEHUS, CIIOCOOBI MOJIy4eHUs U IpUMeHeHue. TexHonorus
HUTPOCIUPTOB U AMUHOCIIUPTOB HA UX OCHOBE.

149



Hutpoxucnorsl. 3aBUCUMOCTh (PU3UUECKUX U XUMHYECKUX CBOMCTB OT CTpoeHus. CriocoOb
MOJIyYeHUS! U IPUMEHEHUE.

Paznen 4. HurpoaMuHbl.

C-Hurpoamunbl. ®usnyeckre 1 XMMUYECKHE CBOMCTBA. Peakiuu ¢ yyacTueM aMUHOTPYIIIIBI.
CrniocoObI nonydenus u npuMmenenue. «OcHoBanusi ManHuxa», X UCIOJIb30BaHUE B CUHTE3e DM.

N-Hutpoamunsl. @usnueckue cBoiictBa. CTpoeHHE U TayTOMEpUs. XUMUUYECKHE CBOWCTBA.
BoccranoBnenue, ruaponus, aJKWIMPOBaHME, alUIMPOBAaHHUE, TajlOre€HUpPOBAaHUE, HUTPOBAHME B
KHCJION | IIEIIOYHOU cpene, peakiuu Aapu, Manauxa, Muxasis. CriocoObl moinydeHus. MexaHu3Mbl
N-HUTpOBaHUS NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. [IpumeHeHue.

dusnyeckue M XHUMHUYECKHME CBOMCTBA, IOJIYy4EHHE U IpuUMEHeHue HTuieH-N,N’-
JUHUTpAMUHA, JUHUTpaTa JuATaHOJ-N-HUTpaMuHA, HUTPOTYaHUIWMHA, HUTPOMOUYEBHHBI, N.N-
JUHATPAMUHOB. TeXHOJIOTUS HUTPOTryaHUANHA.

Pa3znen 5. Oprannyecue a3uabl.

Crpoenue, pu3nUecKrue 1 XUMUYECKHe CBOMCTBA. CIIOCOOBI MOTYYEHUS U TPUMEHEHHE.

Paznen 6. Indpropamunsl.

Oropupyromue U AMPTOpaMUHUPYIOIIKE areHThl. CrocoObl MOTY4YeHHs U TPUMEHEHUE.

Paszpnen 7. O-Hurpocoennnenusi (HUTpo3(pupbI).

3aBUCUMOCTh (DM3MYECKHX CBOWCTB OT CTpOCHHS. XWMHUYECKHE CBOHCTBA HHUTPOIPHPOB.
[lepesrepuduranys, BOCCTAHOBICHWE, THIPOIN3, TEPMHUUECKOE pas3okeHue. TOKCHYHOCTH
HUTPO3GupoB. CriocoObl MOTyUeHUsI U MPUMEHEHHE HUTPOI(DUPOB.

I'muuepuntpunutpat (HUTporiumepuH). CBoiiCTBa M HpUMEHEHHE. TEeXHOJIOTUS KUIKUX
HUTPOIPUPOB (MHKEKTOPHBII METON).

HuTtpatsl nemrtono3sl. CTpoeHue, CBOWCTBA, CIIOCOOBI TIOTYYECHUS M IPUMEHEHUE HUTPATOB
[EJUTIONO03BI pa3Hoi ctenenu atepudukanun. OcobeHHOCTH TeXHOIOTUH O-HUTPOBAHUS 1IEIITFOIO03bI.

4. O6beM y4eOHON JUCITUTITMHBI

Bcero 6 cemecTp 7 cemecTp
Buabl yueOHoii padorsl
3E |Axan.u.| 3E |[Axkan.u.| 3E |Axkan 4.

O0mas TpyA0eMKOCTb JHCIUILTHHBI 9 324 4 144 5 180
KonrakTHas padora — ayiuTopHbIe 355 128 133 48 299 80
3aHATHSA: ' ' '
B TOM 4HcCJe B (pOpMe NPAKTHYECKOH 15 54 ) i 15 54
MOJATOTOBKH ' '
Jlextmu (JIex) 0.89 32 0.89 32 - -
[Ipaktrueckue 3ausatus (I13) 0.44 16 0.44 16 - -
JlaGoparopusbie 3ansaTHs (J1ad) 2.22 80 - - 2922 80
B TOM 4HcCIIe B popMe MPAKTHUECKON 2 79 i i 5 79
[OATOTOBKH
CamocrosiTesibHas padora: 4.45 160 1.67 60 2.78 100
KoHTakTHas camocTosiTenbHas pabora 0.2 0.2
CaMocCTOsATEIbHOE N3yUEHUE Pa3/IeioB 4.45 159 8 1,67 60 2.8 99 8
JUCLIMIIMHBI ' '
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JK3aMeH 1 36 1 36 - -
KonTakTHas paboTa — MpOMeKyTOUHAs
0.4 0.4 -

aTTeCTalMs 1 1 -
[ToaroToBka K HK3aMEeHY 35.6 35.6 -
Bua KoHTpOJIA: IOK3aMeH 3auer

Bcero 6 cemecTp 7 cemecTp

Buabl yueOHo# padoThI
3E |Actp.u.] 3E |Acrp.u.| 3E | Actp.u.
OO0wmast TpyA0eMKOCTh 1M CHUILTTHHBI 9 243 4 108 5 135
KonrakTHasi pa6oTa — ayquTOpPHbBIE 355 96 133 36 299 60
3aHATHSA:
B TOM 4HcJe B (pOpMe NPAKTHYECKOH ) )
HOrOTOBKH 1.5 40.5 1.5 40.5
Jlexun (Jlex) 0.89 24 0.89 24 - -
[Ipaktuueckue 3ausarus (I13) 0.44 12 0.44 12 - -
JlaboparopHeie 3aHsaTus (J1ad) 2922 60 - - 2922 60
B TOM 4YHCJIe B (POpME MPaKTUUECKON 2 54 ) i 5 54
[OATOTOBKH
CamocrosiTesibHas padora: 4.45 120 1.67 45 2.78 75
KonrtakTHasi camocTosTeNbHas paboTa 0.2 0.2
4.45 1.67 2.78
CaMocTOsITeIbHOE U3YUCHHE Pa3IeTIOB 1598 45 748
T CLUTIIIMHBI
JK3aMeH 1 27 1 27 - -
KonrtakTHas paboTa — mpoMexxyTodHast
0.3 0.3 -
aTTecTalus 1 1 -
[ToaroroBka K 3K3aMeHy 26.7 26.7 -
Buja KoHTpOJIS: JK3aMeH 3auer
AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«Xumuyeckasi GU3UKA IHEProHACHIMIEHHBIX MAaTEPHATIOBY
1. Heab AUCHMIJIMHBI — U3YYCHHE TEOPUHM  BO3HUKHOBEHHMS W  Pa3BUTHUA

CaMOpacHpOCTPAHSIOMUXCS (PUIUKO-XUMUYECKUX MPOILECCOB TOPEHUS M JETOHAIUU, KUHETHUKH
XMMHYECKUX PpEAKIHA, JIKAIMMUX B OCHOBE B3PHIBUATOrO IMPEBPAICHUS SHEPrOHACHIIIEHHBIX
coenuaeHuit (QHC).

2. B pe3yabTare u3yuyeHus: TUCHHUIIMHBI 00y4arOIIUIiCS T0IKEH:

Obnadoams CleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKEHUS:

IK-1 (TIK-1.2); IICK-1.1 (TICK-1.1.3, TICK-1.1.5, TICK-1.1.6, [ICK-1.1.8); ICK-1.2 (TICK-
1.2.1, [ICK-1.2.2, TICK-1.2.4, TICK-1.2.6, [ICK-1.2.7, TICK-1.2.8. TICK-1.2.9. [ICK-1.2.10).

3namw.

— OCHOBHBIE MPUHIIMITHI BHIOOPA HOBBIX YHEPTOHACKHIIIICHHBIX COCTMHECHHUI,

— KOJIMYECTBEHHYI0 TEOPHUIO0 BO3HUKHOBEHHMSI M PA3BUTUA CaMOPACHPOCTPAHSIOIIMXCS
(UBUKO-XUMHYECKUX MPOIIECCOB TOPEHHS U IETOHAIIUU, TIEPEX0/Ia TOPEHUS B JCTOHAIIHIO;

— COBpPEMEHHbBIC MPEACTABICHHUS O METOJAaX pacyeTa W CO3JaHHUS HOBBIX COCIUHEHUUA H
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COCTaBOB C 3aJlaHHBIMU (U3UKO-XUMHYECKUMHU, B3PBIBUATHIMH, MEXaHWUUYECKUMH W APYTHUMH
CHEHUAJIbHBIMU CBOMCTBAMH;

— KJIaCCU(UKALUIO DSHEPrOHACHINICHHBIX MAaTepUaIOB W U3JENHA C TOYKUA 3pPEHUS
MPOMBINIJICHHOH  0€30MacHOCTH, TPAHCIOPTUPOBKH, XpaHEHHs, MPUMEHECHHs, OCHOBHYIO
HOMEHKJIATypy MAaTepHUaIOB U U3JICIIN;

— XUMUYECKHEe, (U3HKO-XUMHYECKHE, DHEPreTUYECKHE U B3PBIBYATHIC XapPaKTCPUCTUKH
OCHOBHBIX IIPEICTABUTENICH UHIUBUIYAIbHBIX U CMECEBBIX YHEPrOHACHIIIEHHBIX MaTEPUAJIOB;

— TEOPETUYECKHE OCHOBBI pa3pa0OTKH COCTABOB Ha OCHOBE DHEPTOHACKIIIIEHHBIX MATEPHAJIOB;

Ymemo:

— TEOPETUYECKU PACCUUTHIBATh M SKCIEPUMEHTAIBHO OMPEACNISTh TEPMOJUHAMUYECKUE U
B3PbIBUATHIC XaPAKTEPUCTUKH SHEPTOHACHIIIICHHBIX MAaTEPHAJIOB;

Bnaoemn:

— METOJIaMH MCIIOJIb30BaHUS COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTUM Il pacuera
CBOMCTB B3pBIBUATHIX BEIIECTB, MPOIECCOB TOPEHUS U ACTOHALIUU;

— METOJMKAMH pacyeTa v SKCIEPUMEHTAIBHOTO ONPEACIICHUS B3PhIBUATHIX XapAKTEPUCTUK U
CIIeIIMaIbHBIX CBOMCTB YHEPrOHACHIIIIEHHBIX MAaTEPUAJIOB U U3/ICTU;

— HaBbIKAMHU  JKCIEPHUMEHTAIBHOM pPabOTBI 1O MCCICIOBAHUIO OSHEPTrOHACHIIICHHBIX
COEeIMHEHUI.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:
Beenenue

DHepreTuyeckiue pecypchl 4YeloBedecTBa. XuMmudeckue sHeproHocutenu (XOH).
OCOOEHHOCTH YHEPreTUIECKUX MOTPEOHOCTE HEKOTOPHIX OTpacieil TEXHUKH. DHEPrOHACHIIICHHBIC
matepuansl (OHM). KonnencupoBannbie B3pbiBuaThie cuctembl (KBC). OOGnactu npumeHeHHS.
OcHoBHble npeacTaBuTens KoHaeHcupoanHbix BC. Knaccudukanus 9HM. CiocoOHOCTE BemiecTBa
K 9K30TepMHYECKUM TpeBpameHusmM. Camoyckopsitomuecs peakiuuu. CrnocoOHOCTh  (U3UKO-
XUMHYECKHX TMPOIECCOB K CaMOpaclpOCTpaHeHHIO. TeraoBoe, aBTOKATATUTHUECKOE M IIETHOE
camoyckopenue. @opMbI 1 CIOCOOBI HHUITUMPOBAHMUS B3PBIBHOTO NpeBpaiieHusi. OCHOBHBIE PEKUMBI
TOPEHUS - TETIOBOM M XOJIOTHOIUIAMEHHBIH, KHHeTHYecKui U nud y3noHHbIN. ['opeHrne naMuHapHoe
(KOHIYKTUBHOE), TypOyJeHTHOe (KOHBEKTHBHOE). PaauannoHHBIH pexuM TopeHus. Bi3peiBHOE
ropenue. Jleronanusa. IIpoGmeMbl BIPHIBOOE30MACHOCTH B XHMMHUYECKOM M HMHBIX OTpacisix
MIPOMBIIIJICHHOCTH.

Pa3nes 1. OCHOBBI XUMH4Y€CKOIl KHHETHKH TEPMHYECKOI0 Pacnaga JHeProHachIIeHHbIX
MaTepHuaJIoB
OcHogHble noN0XCEHUA U OnpedeNeHUA XUMUYECKOI KUHEMUKU MepMU1ecKozo pacnaoa
IHePeOHaACHIUEeHHBIX Mamepuanos (IM)

MoHoMoIeKyIsIpHble W OUMOJIEKYJISIpHbIE peakuuu. [nyOuna  mpeBpamieHus.
Xapakrepuctudeckoe Bpems peakuuu  (tr). ['apanTuiiHplii  cpox  xpaHeHud. [IpuHiun
KBa3UCTAllMOHAPHBIX KOHIEHTpAMi. MaKpOCKOIUYECKHUE CTaAuu CIOXKHBIX peakiui. Peakmuw,
KOHTpoJMpyeMble Au(dy3ueil, U sHeprus axkTUBaUuU. BiusHue TemrepaTypbl Ha KOHCTaHTY
ckopoctu. Peakuuu pasinokeHus U peakuu okucieHus. Mx remneparypHsie 3aBUCUMOCTH. LlenHble
peaxkiuu. OCOOEHHOCTH OKUCTIEHUS TUOKCHIOM U OKCHJIOM a30Ta.

Tepmuueckuit pacnao paznuunsix knaccoe IM.

OcHoBHbIe oOcoOeHHOCTH pacrnaga OHM (kuHeTHdeckue XapakTepUCTUKH, MPOIYKTHI
pacmnana, BbleNneHue Teria npu pacrage). OCOOEHHOCTH HU3KOTEMIIEPaTypPHOIO XHUMHUYECKOTO
npespauieHuss OM pa3HbIX KiaccoB. Xumuueckas croiikocts OHM (mpu xpaHeHuu, B mpouecce
MIPOU3BOJICTBA, MPU CHAPSDKEHUHU, B YCIOBHUSX HpuUMeHeHus). IlyTH NOBBIIIEHHS XUMHUYECKOU
CTOUKOCTH. MeToapl OIEHKHM XHUMHYECKON CTOMKOCTH. MeToAsl HCCIEIOBAaHUS KHHETUKU
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Tepmuueckoro pasnoxenuss OHM. Heuwszorepmuueckas kuHetwka. OmnpeneneHue KUHETHYECKUX
[apaMeTpoB.

BnusiHue arperaTHOro COCTOSIHMS Ha CKOpPOCTh pacmana. Peakmum B razoBoi (aze. Ponb
reTepOreHHBIX MpoIeccoB. BiusHue 00paTuMOCTH peakiuil pacnaaa Ha KWHETHYECKHE [TapaMeTphl.

Peakuuu B xunkoi ¢aze. Arokaranu3. JIuHeWHbI aBTOKaTtanu3. VM3MeHEeHHE CKOPOCTH
ABTOKATAJIMTUYECKON PEAKLIUHA CO BPEMEHEM.

Pacnag TBepabix BemiecTB. D((eKThl, KOTOpble BO3MYILAIOT U MAacKUPYIOT TBepAo(ha3HbIi
npoiiecc. TonoXxuMu4ecKue peakuuu npu pacnaze M. BnusHue BHEIIHUX BO3/ICUCTBHI Ha pacnaj
OHM.

AnudaTtrueckue M apoMaTUYECKHUE HUTPOCOEIUHEHUS. MONEKYNISIpHBIM W paguKalbHbBIN
pacniaa. Baustnue crpykrypsl. Hutpo-uutpuTtHas neperpynmnupoBka. O0pa3oBaHue anu-Gopmsl.

Tepmuueckuii pacriag HETpodhupoB. OcoOEHHOCTH pacmana B >kuiukou ¢asze. BrusHue
cTpykTypbl. Biustnue Boabl. ['maponus. OcobeHHOCTH pacmaa HUTPOKISTYaTKH.

Bropuunbie HUTpamMuHBI. BiusHue reoMeTpudeckoi CTpYKTypbl HUITPAMHHHOTO (hparmMeHTa
Ha KUHETUYECKHUE NapaMeTphl.

Opranuveckue a3unpl. TepMudeckoe pasioxkenne (GypasaHoB U GypokcanoB. Tepmudeckoe
pasioxeHue Terpa3onoB. Oprannyeckue AUPTOPAMUHOCOETUHEHUS.

OO61re 3aKOHOMEPHOCTH TEPMUUECKOT0 Pa3JIOKEHUS OHUEBBIX colie. BinsHue n30bITOUHOM
KHCJIOTHI WM OCHOBaHUs. CyOnuManus 1 TEpMUYECKOE Pa3ioKeHHeE.

A3oTHas kucinora. BiusHuEe KOHLIEHTpallMM HAa KUHETUYECKHE 3aKOHOMEPHOCTH pacmnaja.
PacTtBOpBI a30THOM KUCIIOTHI B OPraHUYECKUX PACTBOPUTEIIAX.

XnopHas kucioTa. [ IJpyunnsl ocTaHOBKM pacniaaa. BiausHue koHueHnTpanuu. Llennon nmpouecc
P PA3JI0KEHUU.

Hutpar ammonus. MOHHBIM M paJuKaJbHBIA MEXAaHM3M pas3lIokKeHUs. BnusHue BoOxBI,
KHUCIIOTHI K aMMHaKa Ha CKOPOCTh pa3iokeHus. BnusiHue 100aBOK HA CKOPOCTh Pa3IoKEHUSI.

[Iepxsnopar amMoHusi. KuHeTuka HU3KO- M BBICOKOTEMIIEPATYPHOTO pa3iiokeHus. BinusHue
M30BITOUYHBIX KUCJIOT U OCHOBAaHUM, Pa3MYHBIX J00ABOK U U3NydeHus. TepMuueckoe pasioKeHHe
CMECEBBIX CUCTEM Ha OCHOBE IIEPXJIOpPATa aMMOHHSI.

Junutrpomunat ammonus. Hutpodopmar ruapasuna.

Paznes 2. Tensiopuznka 3Kk30TepMUYeCKUX XUMHYECKUX NPeBpaLleHH i
Aouabamuueckoe 6ocniamenenue

[IpeobpazoBanne skcnoneHnuanbHor ¢Gyakuuu o .A. ®pank-Kameneuxomy. Ilomodue
NI0JIEN KOHILIEHTPALUi ITOJIF0 TEMIIEPATYPBI.

CkopocTh BbIIEIEHMS TeIUla MNP XUMUYECKOW peakIHMH. DK30TepMUYecKas peakuus B
aanabaTudeckux yciaoBusax. CKOpOCTh HAKOIJIEHUS Teria B cucteMe. MakcumyM ckopoctu. [lepron
UHAYKIMH (ta). Kpurepuit B3peiBuatocTu. "Beipoxkaenue". 3aBUCMMOCTb auabaTHUECKOro nepuoia
MHAYKIIMY OT Ha4aJIbHOM TeMIlepaTyphl U 1aBJICHUSI.

Teopus "mennosozo e3pviga’’

Teopus H.H. CemenoBa u [[.A. ®pank-Kamenernkoro. CkopocTb BbIAEIEHUS, MOJABOAA,
oTBoJa M HakorieHus Teruia. Kpurtepuii Cemenona (Se) u @pank-Kamenenkoro (Fk). Kputnueckue
YCIIOBHS TEIUIOBOTO B3pbIBa NMPH MOCTOSHHOM Ko3(dduuuente teruioodMeHa. Bpems mporpeBa u
nepuoj; MHAYKIMH. 3ajepkka BocriamMeHeHHs. OCHOBHbBbIE 3a/Jayd TEOPUM BOCILIAMEHEHHS.
ABTOKatanuTUuecKuil "TeruioBoil B3phIB". OuaroBblii "TersioBoi B3pbIB". BocmiameHnenue mpu
a7nabaTuYeckoM CxKaTUM raza. BocriaMmeHeHne B OTOKE.

3arxcuzanue

Ilepexon OT CHMMETPUYHOIO BOCINIAMEHEHMS K HecMMMeTpuuHoMmy. Hecummerpuunoe
BOCIIJIaMEHEeHHe TutacTHHbI (3a7ava S1.b. 3enpnoBuua). Bocnmamenenue moiyO€CKOHEYHOTO Telna.
Bocmuiamenenue u ropenue. MeTtoibl onpeieneHus XapakTepUCTHK BOCTNIAMEHEHUS U 3aKUTaHusl.

Pa3nea 3. TepmoannamMuka pU3MKO-XUMHYECKUX BOJIH
Tepmoounamuueckoe onucanue 60JH06bIX NPOUECCOE.
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BonHoBbIE sIBIEHUS B MPUPOAE U TEXHHUKE, COMPOBOKIAIOUINECS CYIIECTBEHHBIMU (PU3UKO-
XUMHUYECKUMHU MPEBPAICHUSIMH - BOJIHBI TUIABJICHUS M KPUCTAILTU3allMU, KUTICHUS U KOHJICHCALIUH,
NOJIMMOpP(]HBIE EPEX0bl, TOMOXUMHUECKUE PEAKIIMU B BOJIHOBOM pexkxuMe. [1uddy3noHHbIE BOJIHBL,
BOJIHBI TIPOrpeBa W OXJIAXKJEHUS, 3BYKOBBIC BOJIHBI, YJapHble BOJHBI M BOJHBI Pa3pEKECHHUS.
YpaBHEHUs] COXpaHEHHUS M YpPaBHEHME COCTOSHUS MCXOJHOI'O BELIECTBA U IPOJAYKTOB T'OPEHMS U
B3pbIBa, KAaK OCHOBAa MAaTEMaTHYECKOIO OIHCAaHUS IPOLECCOB  PACIPOCTPAHEHUS  BOJIH
9K30TEPMHUYECKUX XUMHUYECKHX peakuuid. CBs3b (QYHKIHUH COCTOSHUS W TUAPOJAMHAMUYECKUX
NEpPEMEHHBIX B JaHHOM CEYeHHMH BOJHBI. Anamabara [toronumo. llpsmas Panes-MuxenbcoHa.
Hednarpanus. J[leronamusa. VYcioBue Xyrs. CranmoHapHOCTh JABM)KCHHS W YCTOWYHMBOCTH
CTallMOHAPHBIX pelieHuid. [1yTu peanu3anuu CHUIbHBIX U CIIa0BIX BOJHOBBIX MPOLIECCOB.

Tepmoounamuka zopenus u oemonayuu

Hcxonnpie nonoxenust. CTexuoMeTpus B3pbIBUaThIX cucteM. Kucnmopoansiii 6amanc (Kb) u
kodpuimeHT u30bITKa okucautens (o). Kucmopommeiii xoddduiment (A). DKBUBAICHTHOE
otHomeHue (). KoMImoHOBKa U pacyeT 3JeMEHTapHOT0 COCTaBa B3PBIBYATHIX CHCTEM.

Koppensumonnsie Metonsl pacuera AH:°. M3MeHeHMe SHTanbIUM B PE3yJbTaTe peakluu
B3pbIBUATOrO MpeBpatieHust AH°). OcHoBHbIE (HOPMBI ypaBHEHUSI COCTOSHUSA MPOIYKTOB TOPEHUS U
B3pbIBa U oOsiacT uX npumenenus (cropanue TPT B momy3aMkHyTOM 00BEME; CrOpaHHe TIOPOXa B
3aMKHYTOM 00beMe; I€TOHALUS U PACUIMPEHNE IPOAYKTOB B3phIBa).

IIpodykmut 2openua KBC npu ymepennom oasnenuu

TepMonnHaMuyeckoe paBHOBECHE B IPOAYKTaxX ropeHusl. OCHOBHbIE paBHOBECHbBIE PEAKIINH,
ux sHepruu ['m66ca ((AGt), xoHcTtanThl paBHOBecHs (Kjp). TaOmuupl BHYTPEHHHX HHEPrUil U
SHTaNbNUN npoaykToB ropeHus. Tpu rpynmnsl CHNO - B3pbiBuaThix cucteM. [IpubiamkeHHbIi pacueT
cocTaBa U TEPMOJMHAMUYECKHX XapaKTEPUCTHUK IPOJYKTOB CrOpaHus B PaBHOBECHOM
aanabatudeckoM Tmpouecce. Jluccoumanus mnpoaykToB cropanus. OOpa3oBaHHE THAPOKCUI
paaMkana, OKCUIOB a30Ta, METaHa, aMMHMAaKa M CUHWIBHOM KHUCJIOTHI IIPU TOPEHUU U B3pBHIBE.
[Tponykrsl cropanus ranoreHconaepxkaumx BC. OOpa3zoBanue caxu npu ropeHuu. ['openue
MeTtaiioB. PacueT coctaBa W TEPMOAMHAMHYECKHX XapaKTEPUCTUK MPOAYKTOB CrOpaHMS.
PaBHOBecHOE oxJ1aXk/1eHNE IPOAYKTOB CrOpaHus. 3aMOPOKEHHOE paBHOBECHE.

Tepmoounamuxa npoodykmog e3pviea KBC.

MeTobl SKCIIEPUMEHTAIBHOTO ONPEIEIICHNs TEIUIOTHI, TEMIIEPATYPbl U COCTaBa IPOJYKTOB
ropeHuss u B3pbiBa. Kamopumerpuueckas Oomba beptino. bomba buxens. [leToHarmoHHbBIN
KaJIOPUMETP.

VYpasuenune HoOns-AGens. KoBomoMm u cuiia mopoxa. YpaBHEHHE COCTOSIHUSL NPOJYKTOB
B3pBIBa Ipu cBepxBhicokoM fapiennd (10°-10* ITa). TemnoBoe (KMHETHYECKOE) JABIEHHE U YIIPYTOE
(xomogHOe, craThyeckoe) JaBieHue. lIpuHIMI pacdera cocTaBa M TEPMOJMHAMHYECKHX
XapaKTepUCTHK MPOAYKTOB B3phIBa IIPU BHICOKOM JIaBJICHHH.

Pa3nen 4. Teopus ropennst
Cmauyuonapnoe zopenue

HopwmanbHast ckopocTh ropeHusi. ['opeHue razoB u JIeTy4yuX B3pbIBUATBIX BEILECTB. 30HA
IIporpeBa M 30HA peakuuu. bamaHc Temna mpu jJamMuHapHOM ropeHud. HopmanbeHas ckopocTh
OJHOCTaAUMHOrO ropenud. Beayias ctagusa ropenus. JByxcraanitHoe ropeHue.

['openne B3pbIBUATBHIX BEUIECTB C TEIUIOBBIIEICHHUEM B KOHJICHCHPOBAaHHOU (a3ze. SIBieHue
JUCIIEPrUpOBaHUs IpU TOpeHnu. Benymas craaus ropeHus.

Bnusinue naBieHust M HadaabHOW TeMIlepaTypbl Ha CKOPOCTb FOPEHUs KOHJEHCHPOBAHHBIX
cucteM. [IpakTnueckoe 3HaUEHUE YKa3aHHbBIX 3aBUCUMOCTEH.

Pesynprarel onbiToB 1o ropeHnto KBC paznmnyHpIX XMMHUYECKHX KJiaccoB. Peakuus B
KOHJEHCUPOBAHHOM M ra3oBoil (a3zax.

3aKOHOMEPHOCTH TOPEHHUsI CMECEBBIX TBEPIBIX PAKETHBIX TOIUIMB. BinsHHME NpUponabl U
pa3Mepa 4YacTHIl OKHCIMTENS, TNPUPOABl CBSA3YIOIIET0, COOTHOIIEHUS OKHCIUTEIb-TOpIOYee.
PerynupoBanue 0aJIIMCTHYECKUX XapaKTEPUCTHK.
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MeTtob! onpenieseHusi CKOPOCTH TOPEHUs KOHEHCUPOBAHHBIX CUCTeM. bomOa mocTosHHOTO
nasieHus. Manomerpuueckas 6om0Oa. MccnenoBanus CTpyKTyphl IJIaMEHHU.

Tennosasa neycmoituueocmp 20peHusn

IIpenens! pactipocTpanenus miaMeHu. Kpurtnueckuii fuamerp ropeHus. KoHIeHTpaunoHHble
npenensl. TeroBas HeycToMuuMBOCTH mpu ropeHun OM. Kputepuit 3enbpoBuua. Kputepuit
HoBoxwuiosa.

Tuopoounamuueckan Heycmouuueocmsy 20peHuUs

ABTOoTypOynu3anus ropeHusi >kunkoctei mo Jlannmay-AuapeeBy. BimsHue BsS3KOCTH Ha
KPUTHYECKYIO CKOPOCTh ropeHus. TypOyieHTHoe (KOHBEKTHBHOE) TOpPEHHE IMOPOIIKOOOPa3HBIX
BenlecTB. [lepexona ropenus Ha TypOyneHTHBIN pexxuM. ONbIThl B 60MOE MOCTOSIHHOTO JABJICHUS U B
MaHOMETPUYECKOH GoMbe.

T'azo0unamuueckan HeycmouuueoCcms 20peHus

lNazopnHamuyeckas HeyCTOMUMBOCTh ropeHuss OM. BiusHue nokazarenst CTENEHU B 3aKOHE
TOPEHHUsI Ha Ta30JMHAMUYECKast HEYCTOMYUBOCTbD.

Paznen 5. Teopus neroHanuu
Teopusa oemonayuu 2azoe

[IpaBuno or6opa Yenmena-XKyrs. CkopocTh neToHaIuu ra3a. 3aBUCUMOCTh €€ OT TEeTUIOThI
B3pbIBA, COCTaBa IPOAYKTOB B3pbIBA, HAUYAJIbHOM TeMHeEpaTypbl M JaBieHUs. Teopuss U OMBbIT.
Crpykrypa ppoHTa NeTOHAIMOHHON BOJHBL. CIIMHOBAS JCTOHAIIMS B ra3ax.

Yoapuwie 6onnvt 6 konoencuposannvix eujecmeax

WN3mepenne naBneHus B ygapHod BoiHe. Merton ortkosma. Merox  akBapuyma.
DONEKTPOMarHUTHBIA METOA. YaapHble aauadaThl KOHIACHCHPOBAHHBIX BEIIECTB. Temmeparypa
YAApHOT'O pa3orpesa.

Jlemonayus KOHOEHCUPOBAHHBIX 8eUieCnE

3aBUCUMOCTb MJI€AIbHONM CKOPOCTU JAETOHAIMM OT IUIOTHOCTU Hapsaa. Teopus maeanbHOI
neronauu KBC Jlannay-CraHrokoBuya. Y paBHEHHE COCTOSIHUS IPOAYKTOB B3pbIBA MPU JETOHALINH.
Mexanu3m peakuuu OpU JeTOHaUMHu. Temmeparypa aeToHauuu. MeToasl pacdera MapameTpoB
JIETOHAIUH. Meroabsl  SKCIEPUMEHTAIBHOTO  OMNPEACNICHHs  MapaMeTpoB  JETOHAIUU
KOHJIEHCUPOBaHHBIX DM.

Hecmayuonapnule saenenus npu 0emonayuu Konoencuposannvix IM.

JleToHaMsi KOHJIEHCUPOBaHHbIX OM ¢ moTrepsMu. 3aBUCHMOCTb CKOPOCTH JE€TOHAIIUH,
JIABJICHUS W TEMIIEpaTyphl B JETOHAIIMOHHOW BOJIHE OT AuameTpa 3apsaa. Kpuruueckuit nuamerp
neroHaruu. [lpunmun 1O.b. Xaputona. 3aBUCUMOCTh KPUTHYECKOTO JMAMETpa JACTOHAIMH OT
HAYaJIbHOM TeMIepaTyphl, INIOTHOCTH 3aps/a, pa3MepOB YaCTHIL U JIp. (hakTopoB. BnusHue o0omouku
Ha CKOPOCTh W KPUTHYECKUN TuUaMeTp ACTOHAIMH. Teopus KPUTHUECKOTO IUamMeTpa JCTOHAINU
TOMOTEHHBIX DM.

HuskockopocTHbIE JETOHAIIMOHHBIE PEXKUMBI, MEXaHU3MBbI UX PACIIPOCTPAHEHUS B )KUJIKUX U
TBEPABIX DM.

Pa3nea 6. Bo30ykaeHue B3pbIBYATOrO NpeBpaLCeHUs
Bo3oyycoenue xumuueckoii peakyuu noo 6030eicmeuem 6HeuHe20 UMnY1oca

OCHOBHBIE MOJIOKEHUS. BUIbI 4yBCTBUTEIBHOCTH K BHEIIHUM BO3JAeCTBUAM. HayanbHble
UMIYIbChl. 130UpaTenbHOCTh YYBCTBUTENBHOCTH DM K pa3IMYHBIM Ha4allbHBIM UMITyIbcaM. [lyTtu
BO3HUKHOBEHMUSI B3PHIBOB MPH MPOU3BO/ICTBE, XPAHCHUH U IPUMEHEHHUH B3PBIBUATHIX MaTEPUATIOB.

Bo3zoyscoenue 3pvieuamozo npeepauienus menioéblm UMNYi1bCoM

Bo3nuknoBenue Benblliku BB mpu mocTosHHOW TemmepaTrype Wi MEIJICHHOM Harpese.
BoznukHoBenue ropenust BB npu ero momxuranuu (Bocruiamenenue BB). DkcnepumeHTanbHble
METO/Ibl OTIPEJIETICHUSI YyBCTBUTEIBHOCTH BB K TemioBoMy Bo31eiCTBUIO.

Bo3zoyscoenue 63pviea npu mMexanuuecKux 6030eiUcmeusnx
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Mexanusm HHUIMHUPOBAHUS TBepAbiX BB. KoHIEeHTpanus sHeprud ympyroro Cxatusl.
Paspymienue. Pa3zorpeB Ha MJIOCKOCTSX CKOJbXEHHS. Poib yacTuil aOpa3suMBHBIX MaTepUajioB.
Mertoas! ucnsitanus: xkonpsl K-44-1 u K-44-11, npuGopst Nel u Ne2. OcHOBHBIE XapaKTEpUCTHKH
YyBCTBUTEIBHOCTH. KpuTHueckoe HampsikeHue, KpUTHYECKas SHEprusi, HauMeHbIIas BbICOTA
NaJieHUs Tpy3a, 4acTocTH B3pbIBOB B npubOopax Nel m Ne2. YUysctBuTEnbHOCTH DM K TPEHHIO.
Mertoas! ucnbitanus, konep K-44-111. CpaBHeHre METOIOB UCIIBITAHUS APYT C JPYTOM.

Bo3oyscoenue e3pviea npu ounamuueckux 6030€iCmeusXx.

Toueynoe uHULMUpOBaHWE. MUHHUMAIBHBIA MHULMHUPYIOLMN KMMIYibC. MHHIMMpyrolee
JICMCTBHUE KaICIOJEH-IETOHATOPOB. YIapHas BOJIHA KaK PE3yJbTaT U HMCTOYHMK BO3HUKHOBEHUS
B3pbIBa. KpuTHUeckoe naBieHre MHULIMUPOBAHUS J€TOHAIIMU. 3aBUCUMOCTb KPUTHUUYECKOTO IABJICHUS
MHUIMMPOBAHUS AETOHALMH OT pa3inuHbIX (akTopoB. [lepenada neronanuu uepes nperpany, [am-
tecT. [lepenaua peroHanuu Ha paccrosHue. Meroabl ucnbiTaHui. PaccrosHus Oe3omacHbie IO
nepegaye JeTOHAIMU.

Bo3zoyscoenue 3pvieuamozo npespauienus npu 6030eicmeuu INeKmMpPUIecKux UMny16coe

BoznelicTBue MOCTHMKa HaKalMBaHHs, AJIEKTPUYECKOTO MPOOO0S pa3psIHBIX HCKPOBBIX
IPOMEXKYTKOB, IEKTPUUYECKOTO B3phIBa METAJUIMUYECKUX MPOBOJIOYEK HAa KOHJAECHCHUpPOBaHHbIE DM.
UyBCTBUTENBHOCTh KOHAEHCUPOBAHHBIX DM K pa3psily CTaTUYECKOIr0 3JIEKTPUUYECTBA.

Ilepexoo zopenusn 6 oemonavuio (I11'/]).

OcHoBHbIE cTaguu nporecca. MeTopl ncciel0BaHus MpoLecca, ONPEAeICHUs CKIOHHOCTH
OM k III'A. Kputnueckue yciaoBusi CTAllMOHAPHOI'O T'OPEHUs, CPbIBA CTALIMOHAPHOTO pEeXUMa Ha
KOHBEKTHBHBII pEXHUM. PEXMMBI KOHBEKTHBHOTO TOPEHHUS, MEXaHM3M (POPMHUPOBAaHUS yIapHOU
BOJIHBI KPUTMYECKOH MHTEHCUBHOCTH. (OCOOEHHOCTH IE€pexoja TOpeHUs B JCTOHALUIO B
MOPOIIKOOOPA3HBIX U BRICOKOIUIOTHBIX DM.

Pazgea 7. Pazpymarouiee geiicTBHe B3pbIBa
O61ue nonosxxeHust o padbote B3pbiBa. Dopmbl paboThI U OanaHc YHEPTUH MPU B3PHIBE.

4. O6beM yueOHOM TUCIUILINHBI

Bcero 7 cemecTp 8 cemecTp
Buner yeonoii padorsl 3E |Axan.u.| 3E |[Axkan.u.| 3E |Axkan 4.

O0mas TpyA0eMKOCTb JHCIUILTHHBI 10 360 5 180 5 180
KonrakTHas padora — ayiuTopHbIe 40 144 178 64 299 80
3aHATHSA: ' ' '
B TOM 4HcJe B (pOpMe NPAKTHYECKOH ) )
HOrOTOBKH 1.39 50 1.39 50
Jlexuum (Jlex) 1.33 48 1.33 48 - -
[Tpaktuueckue 3ausarus (I13) 0.45 16 0.45 16 - -
JIaboparopusbie 3anstus (JIP) 2.22 80 - - 2.22 80
B TOM 4HcCIIe B (hopMe MPaKTHUECKON 2 79 i i 5 79
[TOATOTOBKH
CamocrosiTesibHas padora: 5.0 180 2.22 80 2.78 100
KonTakTHas camocTosiTenbHas padoTa 0.2 - 0.2
CaMOCTOSTENIbHOE N3YUYEHUE PA3/IEIO0B 5.0 2.22 2.78
—— 179.8 80 99.8
JK3aMeH 1 36 1 36 - -
KoHnTakTHas paboTa — MpOMEXKyTOUHAs 0.4 0.4 i
aTTeCTaIUs 1 ' 1 ' -
[ToaroToBKa K 9K3aMeHY 35.6 35.6 -
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Bua KoHTpOJIA: JK3aMeH 3auver
Bcero 7 cemecTp 8 cemecTp
Bupt yuednoii pabornt 3E |Actp.u.] 3E |Acrp.u.| 3E | Actp.u.
OO0mas Tpy10eMKOCTb JHCIUILTHHBI 10 270 5 135 5 135
KonTakTHasi pa6oTa — ay1iuTOpPHBIE
S AHSTHS: 4.0 108 1.78 48 2.22 60
B TOM 4HcJe B popMe NPpaKTHYECKOM ) i
HOrOTOBKH 1.39 37.5 1.39 37.5
Jlexuuu (JIex) 1.33 36 1.33 36 - -
[Tpaktrueckue 3ansatus (I113) 0.45 12 0.45 12 - -
JlaGopaTopusie 3ansatus (JIP) 299 60 - - 299 60
B TOM 4YHCJIe B (pOpME MpaKTUUYECKON 9 54 ) i 2 54
[OATOTOBKH
CamocrosiTesibHas padora: 5.0 135 2.22 60 2.78 75
KonTakTHas camocTosiTenbHas paboTa 0.15 - 0.15
CaMoCTOsTEIbHOE U3YUEHHUE Pa3/IeioB 5.0 2.22 2.78
[ — 134.75 60 74.75
JK3aMeH 1 27 1 27 - -
KonTakTHas paboTa — MPOMEKyTOUHAS
0.3 0.3 -
aTTeCTalMs 1 1 -
[lonroroBka K 3K3aMeHy 26.7 26.7 -
Buja koHTpoOJIA: IK3aMeH 3auyer
AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«XumMnueckas TexHosaorus opuzantuoix JHC»
1. Heap AUCHUNJIMHBI — HAY4YUTh CTYJAEHTOB OOIIMM TPUHIMUIIAM TOCTPOCHUS

TEXHOJIOTMYECKHUX TIPOILIECCOB IPOU3BOJICTBA BSHEproHachleHHbIX coequHeHuit (OHC) u wux

9KCILTyaTaluu.

2.B pe3yJjbTaTe H3YUYCHUSA TUCHUIITTHHBI Oﬁy‘lﬁlOIllHﬁCﬂ JOJIZKECH:
Obnaoamp CJICAYIOMIUMHA KOMIICTCHIIUAMU U HHAUKATOPaMU UX NOCTHIKCHUA!

ICK-1.3 (IICK-1.3.1, TICK-1.3.2, TICK-1.3.3, TICK-1.3.4, TICK-1.3.7, T[ICK-1.3.10, IICK-

1.3.12, TICK-1.3.13)
3name:

- OCHOBHBIE TPUHIIMIBI BBIOOpPA HOBBIX JIHEPTrOHACHIIIEHHBIX COCAMHEHUN W CO3JaHUS
TEXHOJIOTHYECKUX MPOIECCOB X MPOU3BOJICTBA;
- TEOPETUYECKHE OCHOBHI IIPOIIECCOB HUTPOBAHUS — MEXAaHU3M, KHHETUKY U TEPMOIMHAMUKY;
- anmaparypHoe o(opmIIeHHE IPOIIECCOB MONYUYEHUs YHEPTrOHACKHIIIEHHBIX MaTepUaOB;
- TEXHOJOTUYECKHE MPOLIECCHI MOJYYEHHUS] OCHOBHBIX YHEPTOHACKIIIEHHBIX COSUHEHUN;

Yumems:
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- CHHTE3MpOBaTh U IOJIy4aTh HA HENPEPBIBHOM YCTAaHOBKE OCHOBHBIC DHEPIrOHACHIIICHHBIE
MaTepuaigbl KJIACCOB HHUTPOAPOMATHYECKMX COCJUHEHUN, HUTPAMHHOB, HUTPOI(QUPOB U
reTePOLUMKINYECKUX COCMHEHUN;

- OKCIIEPUMEHTAJIBHO  OIpPENENIATh OCHOBHbIE (u3MuecKkue M  (PU3MKO-XUMHUYECKUE
XapaKTEPUCTHKH SHEPrOHACHIIIEHHBIX COSIMHEHUH, TPOBOIUTH UX aHAIN3 XUMUYECKUMU U (PU3UKO-
XUMUYECKUMU METOJAMU;

- BBIIIOJIHATH pAacyeTbl KHUCIOTHBIX CMECEH, OCHOBHBIX I1apaMETPOB TEXHOJOTHYECKHX
IIPOLIECCOB ITOIYYEHUsI HUTPOCOECANHEHNN;

Braoemn:

- COBpEMEHHOH  HMH(poOpManueil 1mo  opraHuszaquu 4 00beMy  INPOU3BOACTBY
HHEPTOHACHIIIEHHBIX cCoeMHEeHNH B Poccuu u 3a pyoexom;

- HaBbIKaMHM  3KCIIEPUMEHTAJIbHOW  paboThl MO  MOJYYEHHIO M HCCIEI0BaHMIO
OYHEPrOHACHILIECHHBIX COCIUHECHUMN.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

BBenenne

XUMUYECKasi TEXHOJOTHS HHEPrOHACBHIIMICHHBIX COCIMHEHUNA - pa3fen XHMUYECKOU
TEXHOJIOTUH, OCOOEHHOCTH KOTOPOrO OOYCIOBIEHBI OMACHOCTHIO TONYYaeMBIX MPOAYKTOB H
PEaKLMOHHBIX MacC, UCTIOIb3YEMBIX IPU UX MPOU3BOJICTBE.

Pa3znea 1. O0mue NpUHOMNBI MOAX0AAa K OPraHU3alMM TEXHOJOTHYECKHX IPOLECCOB
NPOM3BOJCTBA JHEPrOeMKHUX MaTEPHAJIOB

@akTophl, ONpEAEISAIOIUE LEeIeco00pa3HOCTh CO3/JaHUS HOBBIX UM MOJEpPHHU3ALUU
CYIIECTBYIOIIUX IPOU3BOJCTB. BHIOOD M CHHTE3 HOBBIX COCIMHEHWH, M3ydeHHE HUX (PHU3HMUECKHUX,
XUMHYECKHX U CIEeUUalIbHBIX CBOWMCTB, OIpeaeNcHHe o0nacTu Hcmonb3oBaHus. llapamerpsl,
omnpenensonue 3p(HEeKTUBHOCTh TEXHOJIOTUU: HATMYUE NIMPOKON CHIPhEBOM 0a3bl, SKOHOMUYECKas
3¢ (peKTUBHOCTD, TEXHOJIOTUYECKAs M SKOJOTHYecKasi 0€30MacHOCTb.

Pazpen 2. [lppHUMNMaIbHASA €XeMa LeXa M0 MOJYYeHHUI0 HUTPOCOEANHEHHI.

OcoOeHHOCTH  TIPOM3BOJACTBA HHUTPOCOCAMHEHUN C  TMO3UILIUNA TEXHOJIOTHYECKON
6e3omacHocTH. CHCTEMBI PUEMa M XpPaHEHUS ChIPbsi, 00eCeueH sl IPOU3BOJICTBA HIIEKTPOIHEPTUEH,
TEIUIOM, XJIaJJareHTaMu, CKaTbIMU Ta3amu. CHcTeMBbl pereHepaluy 0TpabOTaHHbIX (a30THOM, CEpHOM
U YKCYCHOW) KHCIOT M pacTBopuTeneil. X ponb B MpoM3BOACTBE HUTPOCOEAMHEHUH. OCHOBHBIE
craauu npouecca. OxpaHa npupobl pu npousBoacTse BB. TexHonornueckue pemeHus ¢ Leabko
ONTUMM3ALMU pacxo/ia peareHToB. OpraHu3anus KUCJI0TO- U BoJoobopoTa. bruonoruueckast ouncrka
CTOYHBIX BOJI. B3pbIiBoOe30macHoe opopmiieHre CUCTEM BEHTWISIIMU U cOOpa OTXOJIOB.

Paznen 3. PeakumoHHbIH y3e/1 B IPOU3BOACTBE HUTPOCOeAMHEHUIH. [|0MOITHUTEIbHbIE
IJ1aBbl TEOPUH HUTPOBAHUS

Cucrembl TOATOTOBKM KOMIIOHEHTOB. MeTOAbl  peryaupoBaHHs U oOecreyeHHs
PaBHOMEpPHOCTH JO3UPOBAaHUS KOMIIOHEHTOB B PEAaKTOPbl /i MHOTOKOMIIOHEHTHBIX CHCTEM.
Tennora peakiuy HUTPOBAHUS U pa30aBlIeHUs KMCIOT U UX CMECEH.

MexaHu3M, KUHETHKA U TEPMOJMHAMUKA POLIECCOB HUTpoBaHUs. HUTpoBaHue B O€3BOIHBIX
KHCJIOTHBIX CMECSIX: CBSI3b CKOPOCTU HUTpOBaHMs ¢ QyHKuusMH kuciotHocTd (Ho, Hr, M). - 1 o-
Kom1uiekcsl, KOHKypHUpyollee HUTpoBaHue. Posib KaTHOH-PaAMKAJIOB B PEAKLUAX OKUCIUTEIBHOTO U
«HOPMaJIbHOT0» HUTpOBaHUs, Mco-HUTpOBaHUE: €r0 POJb B OCHOBHBIX U MOOOYHBIX IMPOIIECCaX.
[TapaniensHO MpOTEKArOIINUE PEaKIM IPU HUTPOBAHHH.

Karanutnueckoe HutpoBanue. IIpupona TBepabIx KaTanu3aTopos. VX BIMsHHE Ha CKOPOCTh
mpolecca 1 H30MEpHbBIN COCTaB MPOAYKTOB HUTPOBAHUS.

Pa3nea 4. Texnosoru4eckoe oopmiieHre NpoLeccoB HATPOBAHUSA

HutpoBanne B rOMOT€HHBIX M I€TEPOTE€HHBIX cHcTeMax. lcroiap30BaHNE KMHETHUECKOU U
mubdy3noOHHOH Mojene JUIsi KOJIWYECTBEHHOIO OINHCaHUs Ja0OpaTOPHBIX W MPOMBINIIEHHBIX
IIPOLIECCOB HUTPOBAHUSA B TETEPOreHHBIX cucTeMax. OpraHuzanus NOTOKOB IPU HUTPOBAaHUM.
Kucnoroo6opor.
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B3pbIBOONACHOCTH ~ LENEBBIX  NPOAYKTOB,  PEAKUHOHHBIX  CMECE€H, BO3MOXHOCTh
BO3HUKHOBEHHS B3pbIBAa BO  BCIOMOIaTeIbHBIX CcHUCTEMax. Mepbl, MNpeaynpexiaroinme
BO3HUKHOBEHHE aBapuil. AmnmaparypHoe odopmieHue mnpoueccoB. KoHCTpykuuu peakTopos.
KoHcTpyknuu cenapaTtopoB. XUMHUYECKHE MPOLECCH, MPOTEKAIOIIME B CENapaTrope, UX y4deT IpH
oneHke onacHoctu npouecca. KUII.

Paszgea S. IIpon3BoaCTBO apOMATHYECKUX HUTPOCOETUHECHUM

XUMHS HUTPOIPOU3BOJHBIX O€H30Ia,. Todyona U JApyrux AY . XuMHUYECKHE peaKIHH,
[IpOTEKallue IpU IMojlyueHun Tpotuna. KuHetuka mnporneccoB. PeakiuoHHas crnocoOHOCTb
M30MEpPOB HUTPOTOJIYOJIOB HAa CTAAUAX HUTPOBAHUS M OUYMUCTKH. TEXHOJOrWs TPUHUTPOTOIIYOJIA.
CoBpeMeHHOE TEXHOJIOTHYEeCKoe odopMIIeHHE CTaauu HUTpoBaHUS B Poccum u 3a pyOexowm.
[lepcriekTuBHBIE TeXHONOTUYECKUE mporecchl. Cranus OYUCTKU: (U3NYECKUE M XUMHUYECKHE
METO/IbI; TEXHOJIOTHYECKOe oopMiIeHHE CTaauu ouuCcTKU. CylIka TpOTHIIA, CTa UM YEIIyHPOBAHHS
U rpanymsinud. QOHU3MKO-XMMUYECKHE OCHOBBI M ammaparypHoe o¢GOpMIIEHHE IPOLECCOB.
MaremaTnueckoe MOJEINPOBAHKE MTPOLIECCa HUTPOBAHUS B IPOU3BOACTBE TPUHUTPOTOILYOJIA.

XUMHUS ¥ TEXHOJIOTUS 3aMEIICHHBIX O€H30JI0B: TPUHUTPOIPOU3BOIHBIE (PeHOa, pe30pIUHAa,
xyiopOen3oa, anninHa. [lomydenne npsMbpIM HUTPOBaHUEM M KOCBEHHBIMH MeToAaMu. [Ipumenenue
B cuHTe3¢e TepMocToiikux BB. Xumus u texnonorus aurpoHadraauHoB. TepmocToiikue BB.

Pa3neu 6. Texnosioruss N-HUTpaMUHOB

XUMHUS ¥ TEXHOJOTUS apOMAaTUYECKUX HUTPaMHHOB. Terpmi. OCOOEHHOCTH HUTPOBAHUS
apoMaTHYECKUX aMUHOB B SIpO U 1O aToMy as3oTa. TexHosorusi terpuia. KuHeTuka, MexaHu3m
mpolecca B cpeie KOHIEHTPUPOBAHHON CEpHOI U pa30aBiIeHHOM a30THOM KUCIOTHL. Llukinueckue
NOJUHUTPaMUHBL. OCOOEHHOCTHM CTPOEHHMSI M CBOMCTBA LMKJIMYECKUX IOJMHUTPAMUHOB,
nonumopduzm. Obnactu npumeHenus. Kunetnka u TemioBeie 3QGEKTbl HUTPOIU3a YPOTPOIHHA.
Texnomorust rekcoreHa. CpaBHHUTENIbHAs XapaKkTEPUCTHUKA OTEUYECTBEHHOM U  3apyOekHOM
TEXHOJIOTMM rekcoreHa. Ilonydyenue B cpene a30THOM KHUCIOTBI MU YKCYCHO-a30THBIX KHCJIOTHBIX
cmeceit drermMatu3anys, PU3NKO-XMMUYECKHE OCHOBBI M TEXHOJIOTHYECKOE 0(OpMIIEHHE TpoLiecca.
TexHomorust OKTOreHa. Y KCyCHO-aHTUIpUAHAs TEXHOJIOTUs OKToreHa. [Iponeccel kpucramm3anuu 1
peKpUCTAIIN3aLUH, PU3UKO-XUMHUECKHE OCHOBBI. BO3MOXHOCTH perynupoBaHus KpUCTAIITNYECKON
MOIUGUKAIMM U TpaHyloMeTpudeckoro cocraBa. llomydenue oxtorena uepes HAIIT u TAT.
«besanrunpunnas» rexsHonorus. IlepcrnekTuBHbIE MPOIIECCHI.

Pazgen 7. Texnosoruss HUTPpO3(pupos

CrpoeHue u peakuMoHHas crnocoOHOCTh O-HuTpocoenuHeHud. OOjacTH MPUMEHEHHUS.
Metoabl MOAy4YEeHUS W OUUCTKU. TEXHOJOTHs TETPAHUTPONEHTAIPUTPUTA U HUTPOTIIMLIEPUHA.
OcobenHoctH anmapaTypHOTo " TEXHOJIOTHYECKOTO oopMIIeHHS. OGecnieuenune
6e3onmacHocTumnpornecca. Hutpouemntonoza. OcoOEHHOCTH OpraHM3alldd Mpoliecca HUTPOBAHUS
1eso036l. CoBpeMeHHas TEXHOJIOTHSI HUTPOLIEIUTI0N103bl. CTadunu3arius.

Pa3nes 8. ManouyBcrBuTeabHbIe BB 1 cocTtaBbl

ManouysctBurensiele BB (MUBB)  u  cocrael (MUBC).  YnapHoBonHOBas
YYBCTBUTEIBHOCTh KaK OCHOBHAsl XapaKTEPUCTHKA STUX CUCTEM. TpH OCHOBHBIX HaIlpaBJIECHUS B
pa3pabotke MUBB u MUBC: 1) BBeneHue HOBBIX A00aBOK B cyuiectByromue BB; 2) cocraBbl Ha
OCHOBE IHMKIUYECKUX HUTPAMHUHOB C MOJUMEPHBIM cCBsi3yromuM; 3) HoBele MUBB. Xumus u
texHojorus 1,3,5-tpuamuno-2,4,6-tpuHnuTpodeH3ona, 2,2°,4,4°,6,6’-rekcaHuTpocTHIbOCHA,  3-
HUTPO-1,2,4-Tpuazon-3-oHa).

Pa3znen 9. TexHos10rust HITPOCOECAMHEHHUH, MCIIOJIb3yeMbIX B Ka4eCTBe MPOMEKYTOYHBIX
NMPOAYKTOB B XMMHY€ECKOI NMPOMBbIILICHHOCTH

TexHomnoruss HUTpOOEH30Jla ¥  AHWIWHA; JUHUTPOTONyoJa W  TOJYWJIEHAMAMHUHA.
[Tpou3BOACTBO TOMYUIIEH- U +METHICHANN30IMaHaTOB. OCHOBHBIE MOTPEOUTEN HUTPOCOSTMHEHHIA:
MIPOM3BOJICTBA IMOJIMMEPOB, KpacuTene U OHOJOTrMYecKH-aKTUBHBIX BemlecTB. [Iporeccsl
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BOCCTaHOBJIEHUsI HUTPOTPYIIIIbL: MEXaHU3M, KHHETHKA, TepMOAMHaMuKa. KatannuzaTopsl, UX cocTaB U
CTPYKTypa. bio4yHble KaTanu3aTopsl.

4. O0beM y4eOHOM TUCIUTLINHBI

. Bcero 7 cemecTp 8 cemecTp
Bue1 yae0noii padorsi 3E |Axkan.u., 3E |Axap.u.| 3E |Axkan. u.

OO0mas Tpy10eMKOCTh THCIUILTHHbI 11 396 3 108 8 288
KonTakTHasi padoTa — ay1uTOpHBIE 445 160 09 32 355 128
3aHATHSA: ' ' '
B TOM 4HcJe B popMe NPpaKTHYECKOH 21 76 ) ) 21 76
MOArOTOBKH ) )
Jlexuuu (Jlek) 1.34 48 0.9 32 0.44 16
[IpakTuueckue 3ansatus (I113) 0.44 16 - - 0.44 16
JlaGopaTophsbie 3ansTus (JIad) 2.67 96 - - 2.67 96
B TOM 4HcCIie B (hopMe MPaKTHIECKON 297 80 ) i 299 80
MOATrOTOBKU ' '
CamocrosiTesibHas padora: 4.55 164 1.1 40 3.45 124
KoHnTakTHas camocTosiTenbHas padboTa - - -
CaMOCTOSTEIbHOE N3YUEHUE Pa3/IEIoB 4.55 164 11 40 3.45 124
TTUCIUILTAHBI
JK3aMeH 2 72 1 36 1 36
KonTakTHast paboTa — mpoMexyTOYHas 08 04 04
aTTeCTalus 2 ' 1 ' 1 '
[ToaroroBka K 3K3aMeHy 71.2 35.6 35.6
Buja KoHTpOJIS: IK3aMeH DK3aMeH

_ Bcero 7 cemecTp 8 cemecTp

Buap1 yuebuoii padorst 3E |Acrp.u.| 3E |Acrp.u.| 3E | Actp.u.

O0mas TpyA0eMKOCTb JUCIUILTHHBI 11 297 3 81 8 216
KonrakTHas padora — ayiuTopHbIE 4.45 120 09 o4 355 96
3aHATHSA: ' ' '
B TOM 4HcCJIe B (popMe NPAKTHYECKOH 21 57 ) i 21 57
MOJAr0OTOBKH ) )
Jlexuun (JIek) 1.34 36 0.9 24 0.44 12
[Ipaktrueckue 3ansatus (113) 0.44 12 - - 0.44 12
JlaGoparopusbie 3ansaTHs (J1ad) 267 72 - - 267 72
B TOM 4HCIIe B (hopMe MPAKTHIECKON 299 60 ) i 299 60
MMOATrOTOBKU ' '
CamocrosiTesibHas padora: 4.55 123 1.1 30 3.45 93
KoHTakTHas camocTosiTeNbHas paboTa - - -
CaMOCTOSTENEHOE U3YIEHHE PA3IEIoB 4.55 123 11 30 3.45 93
TTUCIUILTAHBI
JK3aMeH 2 54 1 27 1 27
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KoHTakTHast paboTa — MPOMEKYTOUHAS 06 03 03
aTTeCTalMs 2 1 1
[ToaroroBka K 3K3aMeHy 534 26.7 26.7
Buj koHTpOJIS: JK3ameH JK3amMeH

AHHOTaN U padoyeil MPOrpaMMbl AU CHUIIMHBI
«XHMHS ¥ TEXHOJIOTHSI HHHIMUPYIOIIHUX U ObICTPOrOPSIIMX B3PbIBYATHIX BEleCTB»

1. Ilear AMCUMIUIMHBI — O3HAKOMJICHHE OOYYAIOMUXCS C XUMHYECKUMH, (UZHKO-
XUMHUYECKUMH M B3pbIBUATHIMHU CBOMCTBAMU MHULIMUPYIOWUX U ObicTporopsimux BB, metogamu nx
UCIBITAaHUH, IPaBUJIaMU O€30MacCHOTO O0pallleHusl, TPAJUIIUOHHBIMI U HOBBIMU TE€XHOJIOTHUECKUMU
IMpueMaMu IMOJYUCHUA WTATHBIX HHUIUUPYIOINIUX B3PbIBYATBIX BCIICCTB, a TAKKC C KOHCTPYKIUSAMU
U YCTPOHCTBAMU, B KOTOPBIX HCIIOJIb3YIOTCS HHUIIUUPYIOLINE MaTePHAIIbI.

2. B pe3yabTraTe ndydyeHust JUCHHUILIMHBI 00yYAI0IIUIACH T0JIKEH

O6Jza0amb CJICAYIOUMHU KOMIICTCHIUAMU U HUHAUKATOPAMU UX NOCTHIKCHUA:

MK-1 (IIK-1.2); INCK-1.1 (TICK-1.1.1, IICK-1.1.2, TICK-1.1.3, TICK-1.1.4, TICK-1.1.5,
[1CK-1.1.7); IICK-1.3 (IICK-1.3.1, TICK-1.3.2, TICK-1.3.4, TICK-1.3.6, TICK-1.3.8, TICK-1.3.9,
[1CK-1.3.12, TICK-1.3.13).

3nameo:

— OCHOBHBIC CBOWCTBA ¥ METOJbI TOJYYCHUS WHUIMHUPYIOUIMX U OBICTPOrOPSIIUX
B3PBIBYATHIX BEIICCTB;

— METO/Ibl HCIIBITAHHS U ONPEACICHUS OCHOBHBIX XapaKTEPHUCTHUK;

— mpaBmIIa 0€30MacHOr0 OOPAIICHHUS C STUMHU MaTepHaIaMU;

Ymemsn:

— HCCIIeI0OBaTh OCHOBHBIC CBOMCTBA M IPOTHO3UPOBATH IOTCHIMAIBHBIC 00JIACTH
MPUMCHCHHUS HOBBIX MHUIIMUPYIOMIUX U OBICTPOTOPSIIMX MaTEPUAIIOB;

Braoems.:

— MPAKTUICCKUMH HaBBIKaMU 0€30MacHON pa0dOThl ¢ HHUIMUPYIONIUMH U OBICTPOTOPSITUMHU
B3pPBbIBYATHIMH BEIIECTBAMU B JTA0OPATOPHBIX YCIOBHSIX.

— nHdopmaluet o MPOU3BOJCTBY U MPUMEHEHUIO MHULIUUPYIOUX U ObicTporopsmux BB.

3. Kparkoe conep:kanue QUCHUIIUHBI:

Brenenne

CtpykTypa [OWUCUMIUIMHBI, JHUTEepaTypa M CaMOCTOATEIbHOrO H3ydeHus. MecTo
unnnuupytomux BB (MBB) B psny sHeproHachleHHBIX MaTepuayioB. Mcropuyeckue 3tambl
pazsutuss VIBB u cpenctB muunumupoBanus. beictporopsimue BB. Dxonornueckue acnekThl
ucnonb3oBanus MIBB 115 rpakjaHCKKX LEJIeH U B IPOMBIIUICHHOCTH.

Paszpen 1. OcHOBHBIE CBOICTBA HHUIMUPYOLIMX H OBICTPOrOPSILMX B3PBIBYATBIX
BemiecTB (UBB u BI'BB)

1.1. Knaccupukauus HMBB mno xumuyeckomy mnpusHaky (12 kmaccoB). OCHOBHbIE
npeacTaBuTeNny. XapakTepHbsle cBoiicTtBa VBB, orTnnuaromuye X OT APYTMX DHEPrOHACHIMICHHBIX
MaTepuaioB. BbICOkas CKOpPOCTh HauyalbHOW CTaJuU B3PHIBYATOrO IpEBpaIleHUs (TOpPEHHs) Kak
KJII04eBOil (akTop g oO0bscHeHHs MHOrux cBoiictB MIBB. KomndectBeHHOe paznuumne Mexmy
MHUIUUPYIOIMIMMH 1 Opu3anTHeIME BB npu paszButun npoiecca nepexoaa ropeHus B A€ TOHALIUIO C
TOYKU 3PEHUSI OCHOBHBIX ITOJIOKEHUN TEOPUU T'OPEHHUS IIOPUCTBIX CUCTEM.

1.2. OcHoBuble xapakrtepuctuku VBB wu BI'BB. WHunuupyromas crnocoGHOCTS,
YyBCTBUTEIBHOCTb K YIapy, TPEHUIO, JIydy OTHs, TEPMHUUYECKasi CTOMKOCTb. MeToAbl ONpenciIeHUs
MHULUHUPYIOMIEH crnocoOHOCTH. MUHUMAaNbHBIA WHUIUHUPYIOMIUNA 3apana. Bausioniye ¢akTopsl.
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KompoBele MeTOnIbI ONpeneneHuss 4YyBCTBUTEIBHOCTH. METONbl HCCIENOBAHUS TEPMUYECKON
cTorkocTH. TeMmrieparypa BCIbILKU. BpeMs 3a/1epKKu BCIBILIKY.

Pasznea 2. OcHoBHblIe npeacraBute/in UBB. XuMuyeckue u B3pbiBYaThIe CBOICTBA.
IIpomblnieHHBIE U JIA0OPATOPHBIE METOAbI MOJTYYEHUSI

2.1. BspbiBuaThle KOMIUICKCHBIC COCIMHEHHS IEpPeXOJHbIX MeTamioB. CrTpoeHHe
KOMIIJICKCHBIX COGI[I/IHCHI/If/’I. .HI/II‘ AHAbI 1 aHUOHBI IJIA HOJIy‘-IeHI/ISI GBICTpOFOpHH_[I/IX nu I/IHI/IL[I/II/Ip}IIOH_II/IX
BB. BumsHue npuponabl Meraiia, JUTaHAa W MPOTHBOMOHA HA B3phIBYATHIC CBOMCTBA BEIICCTB.
OCHOBHBIG HpeI[CTaBI/ITeJII/I, METOAbI HOHY'-IGHI/ISI, (I)I/I?;I/IKO-XI/IMI/I‘-IGCKI/IC nu B3pBIB‘IaTBIe CBOﬁCTBa.

2.2. Comu ¢ynbMHHOBOM KHUCIOTHL. DynbMuHATBI MeTauioB. I'pemydas pTyth. HcTopus
OTKPBITHS. XHUMH3M TOJydYeHHUs] U cTpoeHue. DU3MKO-XMMHUYECKHE W B3pbhIBYATHIC CBOMICTBA.
Bzaumopeiicteue ¢ meramuiamu. Crioco0 NPOMBIIIIEHHOTO MPOU3BOJCTBA MO cTaiusM. MeTosl
YHUYTOXKEHUS.

2.3. AzotucroBojopoaHas kuciora. CtpoeHue U cnocoObl mnoiaydyeHus. PDusmnueckue,
XMMHYECKHE U B3phIBUaThie cBOMCTBAa. Comn ¢ Meramuiamu. [IpoMbIuieHHBIE CIIOCOOBI OTYYCHHUS
azpuga Hatpus 1o craausM. QPU3MKO-XMMHUYECKHME M B3pbIBUATBIE CBOMCTBA a3uja CBHUHIA.
B3aumoneiicTBue ¢ Kkucnotamu, meaodyaMu U MeTajulaMu. ['uaponuruyeckas HecTokocTh. Crocob
IIPOMBIIIJIEHHOIO INIPOM3BOJCTBA IO CTaausM. Buabl IPOMBIIUIEHHOTO a3ujaa CBHHLA. MeToasl
YHUUYTOXKEHUS.

2.4. Conu moavHUTPOOKCHOEH30510B Kak VBB 1 KOMIIOHEHTHI MUPOTEXHHUUYECKUX CMECEH.
KanueBbie W CBUHIIOBBIC COJM MOJMHUTPOPEHOIOB M pe3opruHoB. CtudHar cBuHNa. Dusmko-
XUMHUYECKHE U B3pbIBUaThie cBoicTBa. O6nactu npumMeHeHus. [IpoMBbIlUIeHHBIH cI0C00 MOTy4YeHUs
1o craausiM. MeToj1 yHUUTOKECHHSI.

2.5. Juazogunutpodenon. CTpoeHue, CBOWCTBA, METOIbl IMONy4YeHHs. B3pbiBuaThIe
XapaKTepUCTUKU M TpuMeHeHHe. [IpOMBINIUIEHHBI CMOCcO0 TOJYyYeHHsS MO CTaausM. MeTomabl
yanutoxkeHua.  Comum  aua3oHUTpoOeH30moB.  HuTpatel u  mepxjiopaThl  MOHO- U
JTUHUATPOIMa300eH30J10B. CriocoObI TTOJTYyYEeHHs M B3phIBUYATHIE CBOMCTBA.

2.6. 5-3amelnieHHbIe TeTpa3oia B KadecTBe WHuIMMpyroummx BB. Buushue mnpuposs
3aMECTUTENS] Ha CKOPOCTh TOPEHHs M B3pbIBUATHIE CBOMCTBA TeTpa3oioB. I[IpomsBonHblie 5-
HUTPOTETPA30J1a Kak nepcrnekTuBHble «3enenbie» BB. Illtatnoe UBB TeTpasen. Ctpoenue, MeTOIbI
MOJIyYEHUs, XUMUUECKHE U B3phIBUaThIe CBOMCTBA. [IpOMBIIIITIEHHBIN CITOCOO MOJIYyYEHUs 110 CTAAMSIM.
JlaGopaTOpHBIi U MPOMBINUIEHHBIA CIIOCO0 YHHUUTOXEHHUS.

2.7. Opranuueckue a3uasl kak MBB. OOmwue Meroabl MOJy4eHUS U OCHOBHbBIE
npencraButenu. Luanyptpuasun u TpuasuIoTpuHUTpoOeH301. JlabopaTopHblil criocol momyyeHus,
B3PbIBUATHIE CBOMCTBA.

2.8. OpraHqucxne TICPCKUCH. 061_]_[2[51 XapaKTCPUCTHKAa W OCHOBHBIC MNPCACTABUTCIIN
B3pPbIBYATBIX IICPOKCHUIOB. HePOKCI/IJII)I anecToHa. FGKCaMeTI/IJ'IeHTpI/IHepOKCI/I)IJII/IaMI/IH. MGTO)]I)I
MOJIY4YCHHUA U CBOICTBa.

2.9. Comu guauTpoben3zodypokcana. Crocob momyuenus. BiusiHue moyiokeHus MeTaia B
MOJIEKYJie Ha B3pbIBUaThIE CBOMCTBA coennHeHus. KanueBas comnb 4,6-TUHUTPOOECH30(ypOKCcaHa KakK
NEepCIeKTUBHOE 3KoJjiornuecku-0ezonacHoe MIBB ans ynapHo-BoCIIaMEeHUTENBHBIX KaICIOIbHBIX
COCTaBOB.

Pa3nea 3. llpumenenue UBB. CpeacrBa nHMUMHPOBaHUS
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3.1. Knmaccudukamuss CU. Cpencta Bo30yxaeHus aeToHanuu. CpeacTBa BOCIUIAMEHEHHUS.
OCHOBHBIG U BCIIOMOI'aTCJIIBHBIC CI/I KaHCIOJII/I-BOCHHaMCHI/ITeJII/I nu KaHCIOJII/I-I[eTOHaTopLI.
DIIEKTPUYECKHUE W HEIIEKTPUUECKUE CUCTEMbl MHUITUUPOBAHUSI.

3.2. CpenctBa mnepenayd WHULMHUPYIOUIETO M OTHEBOIO MMITYJIbCa Ha PaCcCTOSHUU.
OrHenpoBOIHBIA W JETOHUPYIOIIUN IIHYPHl. OCHOBHBIC THIIBI IIHYPOB W WX XapaKTEPUCTHKH.
CronuH. Y 1apHO-BOJIHOBAs TPyOKa.

4. O0bpeM y4eOHOM TUCIUILINHBI

O0beM TUCHUNINHBI

Bun yaeOHoO# paboThI
3E Akan. 4. | Actp. u.

OO0mmas TpyA0€MKOCTh JUCIUTLIHHBI 4 252 189
KonTakTHasi padboTa — ayIMTOPHbIE 3aHATHSI: 3.1 112 84
B TOM 4HcJe B (popMe NPAKTHYECKOH MOATOTOBKHU 1.1 40 30
Jlekuun 0.6 20 15
[Tpaktrueckue 3ansatus (113) 0.3 12 9
JlaGopaTtopHsie padots (JIP) 2.2 80 60
B TOM 4HCJIe B (hOpME MIPAKTUICCKON TOJITOTOBKU 2 72 94
CamocrosiTesbHasi padoTa 2.9 104 78
KoHTakTHast caMoCTOsTEIbHAs paboTa - -
2,9
CaMOCTOsITeTbHOE U3YICHUE PA3/ICIIOB IUCITUIIIINHBI 104 78
JK3amMeH 1 36 27
KonTakTHas paboTa — MpOMEKYTOYHAs aTTeCTAIUS 1 0,4 0,3
[ToaroToBKa K 3K3aMEHY 35,6 26,7
Bujx koHTpOJIS: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«XHMHA reTepolUuKINYeCKNX COeJUHEHNH a30Ta)

1. Heab AMCHUNIMHBI — 03HAKOMJIEHHE 00YUaIOIUXCsl ¢ OOIIMMU TPUHLIUIIAMU TOCTPOEHUS
HHEPrOeMKHX a30TcoAepKammx TerepouukioB (DAI), uxX QUINYECKUMH € XUMHYECKHUMHU
CBOMCTBAaMH, a TAK)K€ C 0COOCHHOCTSMU UCTIONB30BaHMsI DAL B BOCHHBIX U MUPHBIX IIEJISIX.

2. B pe3yabTaTe M3y4eHUs IMCHUILIAHBI 00y4AIOIIMIACH 10JI2KEeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHKCHHUS:

IK-7 (IIK-7.11); ICK-1.1 (IICK-1.1.1, TICK-1.1.2, TICK-1.1.3, TICK-1.1.4, TICK-1.1.5,
[1CK-1.1.6, TICK-1.1.7); IICK-1.2 (TICK-1.2.11).

Buame:

— OCHOBHBIE MPUHLMIBI  CO3[IaHHUS HOBBIX JHEPrOHACHIIIEHHBIX  Aa30TCOAEPIKALIUX
TETEPOIIUKIIOB;

— OCHOBHBIE METO/IbI MOJTYyUYCHUS U TPEOOBAHUS K UCXOTHBIM MTPOTYKTaM;

— TEOPETHYECKHUE OCHOBBI TPOIIECCOB HUTPOBAHMS, OKHCICHUS W  a3WJIMPOBAHUS
a30TCOAEPIKAIIUX T€TEPOLIMKIIOB;

Ymemo:

— MPOTHO3WPOBaTh A(PPEKTUBHBIE TMYTH CHHTE3a HDHEPrOEMKHX TETEPOIMKINICCKUX
COE€IUHEHMI;

— OLICHMBAaTh XWMHMYECKHME M DHEPreTUYECKHE CBOWCTBA HOBBIX JHEPrOHACHIIIEHHBIX
MaTepHuaos;
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Bnaoemn:

— MPAaKTUYECKMMHM  HAaBBIKAMH  IIOJIYYCHHS  DHEPrOHACHIIICHHBIX  TIETEPOIUMKIOB B
71a00PAaTOPHBIX YCIOBUSX;

— COBPEMEHHOI Hay4YHO-TeXHUYCCKOU HH(OPMALIMEH 110 TOJYyYSHUIO U PU3NKO-XUMHYCCKUM
CBOMCTBaM SHEPTrOHACHIIICHHBIX a30TCOJIEPKAIINX TeTEPOIUKIIOB;

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Pa3neu 1. Beegenne. OcHOBHBIE 10J10keHHsA. MeECTO HUTPOIIPOU3BOJHBIX a30TCOAEPKALLIUX
TETEPOLMKIIOB B PSAY SHEPrOEMKUX MAaTepHAIOB U OMOJIOTMYECKH aKTUBHBIX BeulecTB. OCHOBHBIE
MOHSITHS. O B3aUMHOM BIIUSIHUU TIPUPOJIBI T€TEPOATOMa U KOJIbIIA HA PEAKIMOHHYIO CIIOCOOHOCTH
COEIMHEHUN. ApPOMaTUYHOCTh a30TUCTBIX IT'€TEPOLUKIIOB.

Homenkiatypa rerepolMKiIn4ecKux COeIMHEHUM.

3amecTuTeNnbHas U TpUBHANIbHAsI HOMEHKIaTypa. CucreMa ["anya-Buamana B npuMeHEeHUHU K
A30TUCTHIM TeTeporukiaM. OcOOCHHOCTH HOMEHKIIATYPhI TOTUITUKINYECKUX COCTUHCHHUM.

OO0111e NPUHIUIBI CHHTE3a TeTePOLUKINYECKUX COSTMHEHUM.

[TonsTHe 0 peakusax rerepouukimanun. Kinaccudukanus peakuuii UKIONPUCOSTHHCHUS U
3JIEKTPOLMKINYECKUX PEAKUMHA Ha IMPUMEpPE CHUHTE3a a30TCOJAEpXkallMX coequHeHul. Peakuuum
KOH/JICHCAIIUU B CUHTE3€ a30TUCTHIX T€TEPOIUKIIOB.

Pa3znen 2. HacblneHHbIe a30TCOAepKaALIME TeTEePOIUKIIbI.

ABUpHIMHBI U A3€TUJIMHBI - KaK IMOTEHIHUAIbHBIE HCTOYHHUKH B CHHTE3€ SHEPrOEMKHUX
coenuHeHuil. CTpoeHHe, OCHOBHBIE CIOCOOBI MOJYYEHUS M XUMHYecKHe cBoiicTBa. OcoOeHHOCTH
CHHTE3a MOHO- M TMOJHUIMKINYECKUX HUTpaMUHOB. CHHTE3 W pPEaKIMOHHAs CIOCOOHOCTH
LUMKJIAYECKUX HUTPOMOYEBUH. BilMsHME KUCIOTHOCTM Cpelbl Ha HAMNpaBlIEHUE U CKOPOCTb
HUTPOBAHUS.

CoBpeMeHHBIE TPEICTaBICHUS O CIOCO0aX CHUHTE3a KapKacHbBIX, MOJHUAPUYECKUX
SHEPrOEMKUX COCIMHEHUN.

Pa3znea 3. A304bl.

[Muppost, mupaszon, UMHUIA30JI, TPUA30JIBI, TETPA30JI U TEHTa30Jbl. CTpoeHHEe, XUMUICCKUE
CBOICTBA M OCHOBHBIE CITOCOOBI MONyueHUsl. BausHue cTpoeHus a3010B ¥ MPUPOJIbI HUTPYIOIIETO
arcHTa Ha OPHCHTAIMIO U KHHETUKY HUTpOBaHUS. KOCBEHHBIE CIIOCOOBI BBEJICHUS HUTPOTPYIIITHI B
CTPYKTYpY a30JI0B.

DHEproHachIIICHHbIE KOHJACHCHPOBAHHBIE a30Jibl. HUTpONpOu3BOHBIE OCH3MMHUIA30JIa U
Oenzorpuazona. [lepcriekTBHBIC HANIPABICHUS B XUMHUH TeTpaa3aleHTAIICHOB. BiusHue crpoeHus
Ha TEPMUYECKYIO CTA0OMIBHOCTD.

Xumus 1,2,5-okcaanas3onos.

®dypazansl u pypokcanbl. CTpoeHHE, XUMHUYECKHE CBOWCTBA U cTIOCOOKI ony4yeHus. CuHTe3
PHEPTOEMKHX MaTEepHaIOB Ha OCHOBE (hypOKCaHOB U (ypa3aHOB.

Paznen 4. A3uHbl.

[MupuanH, nWpasWH, TUPUMUAIAH, THPUAA3UH, TPHA3UHBI W TeTpasuHbl. CTpoeHHe,
XUMHUYECKHE CBOWMCTBA M OCHOBHBIE CIOCOOBI MONydeHUsl. BriusHue CTpOeHUs a3MHOB M TPUPO/IBI
HUTPYIOIIETO areHTa Ha OPUEHTAINI0 W KHHETUKY HUTPOBaHUs. [IpsMoe HUTpOBaHWE H KOCBEHHBIC
METOJIbI BBEJCHHUS HUTPOTPYIIBI B CTPYKTYpy rereporukia. OCOOCHHOCTH a3uI0-TeTPa30IbHOM
TAyTOMEPHH B PSAIY 3aMEIICHHBIX a3HHOB.

[TonydeHne HHEProeMKHMX MaTEpUaJOB HAa OCHOBE CHMMETPHYHOTO TeTpa3uHa.
A30J0TeTpa3uHBI B CHHTE3€ SHEPTrOHACHIIICHHBIX COCTUHEHUI W OMOJIOTHYCCKH-aKTHBHBIX BEIICCTB.
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1,2,3,4-Terpazun-nu-N-oKCHUIIbI KaK HOBBIH KJIACC YHEPTOEMKHUX coenuHeHumid. CTparerus
CUHTE3a, COBPEMCHHBIE MPEACTABICHUS O MEXaHMW3ME LUKIU3AlUU, (PU3NICCKUE U XUMHYECKUE
CBOMCTBA.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

. O0beM TUCUMILIUHBI
Bun yaeOHO# paboThI el

3E Akaja. 4. | Actp. 4.

OO011ast TpyA0EMKOCTh JTUCITUILUIMHBI 5 180 135
KonTakTHasi padboTa — ayINTOPHbIE 3aHATHSI: 1.8 64 48
B TOM 4HcJe B (popMe MPAKTUYECKOH MOATOTOBKHU 0.67 24 18
Jlexmuu 0.9 32 24
JlabopatopHusie pacoTsl (JIP) 0.9 32 24
B TOM 4YHCJIC B (hOpMe IPAKTUUYSCKON OATOTOBKH 0.78 28 21
CamocrosiTesibHAas pa6oTa 2.2 80 60
KoHTakTHas caMoCTOosATeNbHAs paboTa 99 - -
CaMOCTOSTEIbHOE N3YUCHHE PA3ACIOB JUCIUTLIMHBI ! 80 60
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHASI aTTECTALIHS 1 0,4 0,3
IToaroroBka K sK3aMeHY 35,6 26,7
Bua konTpoJs: 3K3aMeH

AHHOTanus padoyveil nporpaMmmbl JucHUILIHHBI «TexHonorus cmeceBbix JHC»

1. lesb AUCHUILINHBI — O3HAKOMIICHUE O0yYarOMXcs ¢ OOMMU MPUHIUIIAMEU CO3/IaHus U
COBPEMEHHBIMH TPEOOBAaHUSIMU K CMECEBBIM HHEPrOHACHIIIEHHBIM MaTepHaiaM, HUCIOJIb3yeMbIX B
peXKHMME JIETOHAIIMH - CMECEBHIM B3PBIBUATHIM BEIIECTBAM, WX KOMIIOHCHTHOH 0a30i, COCTaBOM,
TEXHOJIOTHUSIMU TONYYeHHS, (DU3UKO-XUMUYECKUMH U B3pPbIBYATHIMH CBOWCTBAMH, a TaKkKe C
MIPUHITMIIAMHA UX UCTIOJIb30BAHUS B BOCHHBIX H MUPHBIX IIETISX.

B pe3yabTare uzyueHus TMCHHNJIMHBI 00yYAOMINIACS T0JIKEH:

Obaaoams cleayOIMU KOMIETSHIIUSIMA U UHANKATOPAMH UX JTOCTHKEHUS:

MCK-1.1 (TICK-1.1.1); TICK-1.2 (TICK-1.2.5, TICK-1.2.7, TICK-1.2.8, TICK-1.2.9);
IICK-1.3 (TICK-1.3.1, [ICK-1.3.4, TICK-1.3.8, [ICK-1.3.9, IICK-1.3.10, [ICK-1.3.12, TICK-1.3.13).

Buname:

— TEOPETUYECKHE OCHOBHI TIOCTPOSHUSI COCTABOB YHEPTOEMKHX CMECEBBIX MAaTCPHAIIOB;

— MPUHIMIBI TOJ00pa KOMIIOHEHTOB W 3aBHCHUMOCTH Ba)KHEWUIIUX CBONCTB DHEPrOEMKHUX
CMECEBBIX MaTEPHAIIOB OT MPUPOBI M COOTHOIICHUSI KOMITOHEHTOB, TUIOTHOCTH M CTPYKTYPBI 3apsijia,
OT BHEIITHUX YCIIOBHIA;

— TEXHOJIOTHMHM TPOW3BOJICTBA, CHAPSHKEHUS W TPUMEHCHHS, (OU3UKO-XUMHYCCKHE U
B3pbIBYATHIE CBOWCTBA NPHUMEHSEMBIX JHEPrOEMKHX CMECEBBIX MAaTepUaANOB, NYTH UX
COBEPITIICHCTBOBAHHS,

— COCTaB U Ba)KHEWIIME CBOMCTBAa CMECEBBIX JHEPrOHACHIIIEHHBIX MaTEepHAOB HauOolee
4acTO MPUMEHSEMbIX B TPOMBIIIJICHHBIX, BOCHHBIX i TEXHHUSCKUX IEIISX;

— CHUCTeMBI KJIaCCH(UKAIIMKA TPOU3BOAUMBIX MPOMBINIUICHHOCTHIO CMECEBBIX B3PBIBYATHIX
BEIIECTB;

Ymemn:

— aHANM3UPOBaTh MH(GOPMAIMIO 00 PHEPrOEMKHX CMECEBBIX MaTepUalax, OMPENesTh HUX
00JacTh MPUMEHEHUS B 3aBHCHUMOCTH OT COCTaBa, a TakXKe MpeiaraTh PelenTypbl COCTABOB s
onpenenEHHON 001aCTH MPUMEHEHHUS;

— MPOTHO3MPOBATH ITYTH COBEPIIICHCTBOBAHUS YHEPTOEMKHX CMECEBBIX MaTepHAJIOB B IUIAHE
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3 PEeKTUBHOCTH, SKOHOMHUYHOCTH M O€30MMacCHOCTH 1O KOMIIOHEHTHOH 0a3e, COCTaBy, CTPYKType,
TEXHOJIOTUSIM TTOJTYUSHHsI, CHAPSKCHUSI, IPUMCHEHUS,

Braoemw:

— HaBBIKAMHU pacyeTa BaXXHEHIIMX B3PBHIBUATHIX XaPAKTEPUCTUK U 3HAHHEM METOJIOB
AKCIIEPUMEHTAJILHOTO OIPEACICHHS XapaKTePUCTHK CMECEBBIX JHEPrOHACBHIIICHHBIX MaTEPHAJIOB,
BXOJISIIIIUX B TEXHUYECKUE TPEOOBAHUS HA TOTOBYIO TIPOIYKIIHIO;

— COBPEMEHHOW MH(pOpMAaIHel 0 KOMIOHEHTAaM, PElenTypaM, TEXHOJIOTHIM MOJIyUYCHUS U
00J1acTsIM MPUMEHEHUS] CMECEBBIX SHEPrOHACHIIICHHBIX MaTepuaioB B Poccun u 3a pyoexom;

— HaBBIKAMHU HM3Y4YCHHUs, 000OIEHNS U aHadu3a MH(OpPMAIMK MO BOMPOCaM, CBS3aHHBIM C
COBEPIIICHCTBOBAHUEM TEXHOJIOTUU TIOTYYEHUS U TPUMEHEHHUS CMECEBBIX YHEPTOEMKHUX MATEPHAIIOB.

3. KpaTkoe conep:kanue TUCHUNIUHBI:

BBenenne. Kpatkuii 0030p BO3HHUKHOBEHUS M pa3BUTHS IPOU3BOJCTBA CMECEBBIX
SHEProHACHIIIEHHBIX MaTepuaioB B Poccum u 3a pyOexoM. 3HauyeHHE MCIOJIB30BAHUSI CMECEBBIX
OHEProéMKNX MAaTEPHUAJIOB B IMPOMBIIUICHHOCTH W BOCHHOM Jeie. [IpuMepsl XO3SHUCTBEHHBIX H
HAyYHO-TEXHUYECKUX 3a/1a4.

Paznen 1. O6uas xapakTepuCTHKA CMeCeBbIX JHEProOHACHIIEHHBIX MATEPHAJIOB

KpaTtkass xapakrepucThka o0OJacTH UCIHOJIB30BAaHUS CMECEBBIX OIHEPrOHACKHIIIEHHBIX
MaTepuajoB B HAPOJHOM XO34iCTBE M BOCHHOM jeine. TpeGoBaHUs, MPeIbsiBIsSeMble K CMECEBBIM
MaTepHajaM UCXOMs U3 ycIoBui mpuMeHeHus. O0bEM IPOM3BOICTBA.

CucreMbl KiIacCH(PHUKAIMU CMECEBBIX SHEPrOHACHIIICHHBIX MaTepUaioB MO B3PBHIBUATHIM
CBOICTBaM, IO COCTaBy, IO YCJIOBUAM MpuMeHeHHs. TexHuueckue TpeOOBaHUS K CMECEBBIM
HHEPTOHACHIIEHHBIX MaTepHaliaM Pa3InYHbIX KJIACCOB.

OcCHOBBI TEOpUHU JIETOHAIIMU CMECEBBIX IHEPTOHACHIIIEHHBIX MaTepuaaoB. OCHOBBI TEOPUU
JNETOHAIMU Ta3000pa3HbIX, KHIKUX M TBEPIBIX SHEPTOHACHIIICHHBIX CMECEBBIX MAaTEPHAJIOB.
CtpoeHre NeTOHAIMOHHOTO ()POHTA, OCOOCHHOCTH PACIPOCTPAHEHUS ACTOHAIIUN BOJIM3H MPEICIIOB.
JleToHAIMOHHBIE PeXUMBI C HU3KON M MOBBIIIEHHON CKOPOCThIO. BrusHue (pu3nKo-MexaHUYeCKUX
(GakTOpOB Ha CKOPOCTh M TMIPENeNbl PaclpOCTpAaHEHHs JETOHAIMH. TeopeTHdecKuit pacuér
JNETOHAIMOHHBIX XapaKTEPUCTUK cMeceBbIXx BB: ckopocTu neroHanuu, OaBieHHS AETOHAIWH,
paboTocrmocoOHOCTH. MeToAbl  SKCIEPUMEHTANBLHOTO — ONPENENCHUS JKCIUTYyaTallHOHHBIX |
JIETOHAITMOHHBIX XapaKTEPUCTHK CMECEH.

OCHOBBI TEOpUHU TMPENOXPAHUTENBHBIX B3PHIBYATHIX BEIIECTB. TEIUIOBbIE THUIIOTE3BI O
MEXaHH3ME BOCIUIAMEHEHUS METaHO-BO3IYITHOW CpeIbl B3PHIBOM. Pa3BUTHE TeOpWUH IICTHBIX
peakuuid s OOBSCHEHUS MEXaHW3Ma BOCIUIAMEHEHHUS METaHO-BO3IYIIHOW CpeIbl B3PHIBOM.
[TpuHIMIIBI TOCTPOEHUS COCTaBa MPEAOXPAHUTEIBHBIX B3PHIBYATHIX BEUIECTB. METOIbI UCIIBITAHUS
Ha ONACHOCTh BOCIUIAMCHEHHUS METaHa W YroJbHOW NBUIM. [IpWYWHBI BBITOpaHHS B3pPHIBYATHIX
BEIIECTB MPHU BEACHUU B3PHIBHBIX PAa0OT B YrOJIBHBIX IIaXTaX, METOJbI OIIEHKH CKJIOHHOCTHU K
BBITOPAHUIO U MEPHI MPEOTBPAIICHUS BHITOPAHHUS.

Paznen 2. OcHOBBI XMMU4Y€ECKO# TEXHOJIOTHH MPOU3BOICTBA CMeCeBBIX COCTABOB

XapakTepucTuKa OCHOBHBIX KOMIIOHEHTOB cMeceBoro BB u mpuHIMIBI moa0opa cMeceBhIX
KOMTIO3UIHi. OKUCITHTENH, CPAaBHUTEIIbHAS XapaKTeprucTuka. [ oprodee B3ppIBUATOC U HE B3PHIBUATOC
(MeTasibl U opraHuyeckue coeanHenus). CeHCMOUIM3aTopsl AeToHauu. FHepTHBIE TOOABKH U MX
ponb B coctaBe. [Ipoune mo0aBKku, XapakTepuCTUKa M Ha3HaueHWe. BiusHue cocTaBa B3phIBYATOMN
KOMITO3HMIIMM Ha JETOHAIIMOHHYIO CIIOCOOHOCTh, CIOCOOHOCTh K TOPEHUI0, CTaOMIHHOCTH
B3pBIBYATHIX XapaKTEPUCTHK.

XapakTepucTHKa OCHOBHBIX XHMHKO-TEXHOJIOTHYECKHX IPOIECCOB, HCIIONIB3yeMbIX B
IIPOU3BOJICTBE CMECEBBIX COCTABOB: CYIIIKa, IPOOJIEHNE, CMELIEHUE, TPAHYIISIIHS.

AmnmaparypHoe ohopMIeHHE TEXHOJOTHYECKHX IMPOIIECCOB MPOM3BOACTBA CMeceBhIX BB.
KoHCTpyKITHS 1 XapaKTepUCTHKA ariiapaToB, UCIOIb3YEMBIX IS CYIIKH KOMIIOHEHTOB CMECEBOTO
BB, rpy6oro u ToHKoro m3menbueHus. CMECHTENU HEMPEPHIBHOTO U MEPUOJUYECKOTO IEHCTBUS.
['panynsTopsl, GOpCyHKH, KIacCU(PUKATOPHI.
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OCHOBHBIE TEXHOJIOTHYECKUE CXEMBI IPOU3BOICTBA B3PhIBUATBIX CMECEH.

TexHonmornueckue IMOTOKM IPOMU3BOJCTBA IOPOLIKOOOpPA3HBIX  B3PbIBUATBIX  CMecei
IIEPUOIUYECKOr0 U HENIPEPBIBHOIO EHCTBHUSL.

[Tpon3BOACTBO B3pBIBUATBHIX CMECEH, colepKalMX MOJIMMEpHbIE M IJIAcTU(UIMPYOLIUE
KOMITOHEHTHI.

[Tpon3BoCTBO IpyOOIUCTIEPCHBIX U TPaHyIMpOBaHHBIX BB.

Pa3pnen 3. CocTaB, 0COOEHHOCTH M3roTOBJIEHUS M CBOIICTBA OCHOBHBIX THIIOB CMeCEBBIX
JHEProOHACBHINIEHHBIX MaTepuaJoB. CMecH HA OCHOBE AMMHAYHOM CeJTUTPbI

CMmecu Ha OCHOBE aMMHMAYHOU CEJIUTPHI.

ITopomkoo6pa3zHple aMMOHUTBI. OcoOeHHOCTH Ipou3BOACTBA. (DU3NKO-XUMHUECKHE H
B3pbIBUATBIE CBOMCTBA. [IprMephl COBpEMEHHBIX COCTABOB. JIMHAMMOHBI.

I'panynupoBaHHble U TpyOOAMCIIEPCHBIE B3pbIBUATHIE CMECH. [ paMMOHHUTBHI U T'PaHYJIUTHI.
Cocras 1 B3pbIBUaThIE CBOMCTBA. METO/1bI FTOPSYEro U XO0JIOAHOTO cMelleHus. I'panynrpoBanHsie BB
Ha OCHOBE aMMHUA4YHOM CEJIUTPBI, HE COJACpIKAlUe B3PHIBYATBIX KOMIIOHEHTOB. B3pbiBuarbie
CBOWCTBA, COCTaB U OCOOCHHOCTH U3TOTOBIICHHUSL.

I'excorenconepxkamume amMMOHUTBI. OCOOEHHOCTH MPOU3BOJCTBA. B3pbiBuaThie CBOMCTBA.
ITpumepsl cocTaBoB.

BononanosnnenHsle B3pbIBUaThie BemiecTBa. OCOOEHHOCTH HM3TOTOBJICHUS M MPUMEHEHHMS.
OMyJbCHOHHBIE B3pbIBUaThie BemlecTBa. CoctaB. PU3MKO-XMMHYECKUE OCHOBBI IOJTYYEHMS.
B3peiBuatsie cBoiicTBa. OCOOEHHOCTH TEXHOIOIUU TOTY4EHHUS.

CMecn Ha OCHOBE XHIKHX HHUTPOUPHUPOB (IMHAMUTBHI M JeTOHHUTHI). OcobeHHOCTH
IIPOM3BOJACTBA. B3pbiBuaThle cBoOMcTBA. IIpuMmepsl COCTaBOB, NEPCIEKTUBBI IIPUMEHEHUS U
npou3BocTBa. HuskonpoueHTHble HUTporaunepuHoBbie BB. Oco6ennoctu npoussojacTa. PU3uKo-
XUMHYECKHE U B3PBIBUATHIE CBOMCTBA, IIPUMEPHI COCTABOB.

Pasnen 4. CMmeceBble B3pbIBYAThie BeIEeCTBA [JIsl PA3JMYHBIX NPOMBINLICHHBIX,
BOCHHBIX M TEXHUYECKHUX Lesei

BricokoaHepreTuueckue JIMThEBbIE U PECCOBBbIE cocTaBbl. COCTaBbl, COAEpKAILINE KUAKUE
KOMITOHEHTBHI — )KUJIKUE, TACTO00Opa3Hble, INIACTHYHBIE, 2JIACTUYHBIE B3pbIBUAThIE BellecTBa. Kuakue
1 TBEpJbIE BCIICHEHHBIC B3pBIBUATHIE BellecTBA. IIpumepsl cMecel 3TOro Tuma, MCIOJIb3yEeMbIX 3a
pyOEKOM U MPOU3BOAMMBIX OT€UECTBEHHOM MPOMBIIIJIEHHOCThIO. B3phiBUaThie CBOWCTBA, 00J1aCTh
npuMeHeHud. IlnacTru3onbHass TEXHOJOTMS TIOJNYYEHUS CMECEBBIX B3pBIBUATBIX  BEIIECTB.
TepMmocToOliKME CMECEBBIE B3PBIBUATHIE BEIIECTBA. BO3MOXXHOCTH YBEIMYEHMS SHEPIMU B3phbIBA
6oenpunaca 3a c4€T MCIOJIb30BAHUS KUCIOPOAa Bo3yxa. OIHOTAKTHBIE M JBYXTaKTHbIE 00BEMHO-
JETOHUPYIOLUE CUCTEMBI — (PU3NKO-XUMUYECKHE OCHOBBI TpUMEHEeHMsI. TepMoOaprueckre CoOCTaBbl.

4. O0beM y4eOHOH JUCIHIJIMHBI

. O0beM AU CHUITHHBI

Bu yuebuoi paborei 3E AKaa. 4. | AcTp. 4.
OO0I11ast TPYA0EMKOCTh JHCIUILIHHBI 3 108 81
KonrakTHasi pa6oTa — ayJAUTOPHbIE 3aHATHSL: 0.9 32 24
Jlexun 0.9 32 24
CamocrosiTesibHas padoTa 1.1 40 30
KoHTakTHasi caMOCTOsITeNIbHAsI paboTa 11 - -
Pedepar ' 40 30
B TOM YHCJIe B (hOpMe TPAKTUICCKON TTOJITOTOBKH 0,56 20 15
JK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEXKYTOYHAS aTTECTAIHS 1 0,4 0,3
IToaroroBka K 9K3aMEHY. 35,6 26,7
Bua kouTpoJsn: 3K3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«I/IH(I)OpMalIl/IOHHI)Ie TEXHOJOI'iM B XUMHUHN 3HepFOHaCl)lllleHHl)IX MaTepl/laJIOB»
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1. Heab TMCHUMIMHBI — MO3HAKOMUTH CTYICHTOB C COBPEMEHHBIMH WH()OPMAIMOHHBIMU
TEXHOJIOTUSIMU, TPUMEHSIOIIUMUCS Ha pPa3IMYHBIX CTaAUSIX Hay4YHO-UCCIIEIOBATEIbCKON U
WHXXEHEPHOM  JEsATENbHOCTM B O0JacTH CHUHTE3a, CTPOCHMS, TEXHOJOTUHU, NPUMEHEHUS
SHEPrOHACHIIIEHHBIX MaTePUATIOB.

2. B pe3yabTaTe M3y4eHUs IUCUUILINHBI 00y4YaI0IIMIACH JOJIZKEeH:

Obaaoams cliefyOIMUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-3 (OI1K-3.7); IIK-2 (T1K-2.3, [1K-2.4, T1K-2.6, [1K-2.7); IIK-7 (I1K-7.3, I1K-7.10, [1K-
7.11).

3uamo:

— OCHOBHBIC BO3MOKHOCTH COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJOTHHA JII TIOCTAHOBKHU
3a1a4, coopa, aHamu3a U 00pabOTKH SKCIIEPUMEHTAIBLHON U JIUTEpaTypHON HH(pOpMaUU B 00J1aCTH
XUMHUH, XUMUYECKON (PU3UKHU U TEXHOJIOTHH SHEPrOEMKUX MaTEepPHAaOB;

—o0nmacT  MPUMEHEHHS, BO3MOXXHOCTH, TEOPETHMUYECKHE OCHOBBL,  OTPAHUYCHUS
KOMITBIOTEPHBIX MPOTpamMM ISl pacdera MapaMeTpoB B3PBIBUATOIO MPEBPAIIECHUS YHEPTrOCMKHUX
MaTepuasos;

Ymemn:

— OCYIICCTBIIATh TMOWCK HMHPOPMAUU 1O (U3HKO-XUMHUYCCKHM, TEPMOXUMHYCCKHUM,
TEMIO()U3UYECKUM U B3PBIBYATHIM CBOWCTBAM IYHEPrOEMKHX COCAMHEHHN B JIOKAIBHBIX U ON-line
0a3ax JaHHBIX, TOMCKOBBIX CHCTEMAX;

— IPUMEHSATH TMPOTpaMMHOE oOecrieueHrue IS TMOJy4YeHUus JaHHBIX C TpuOOpoB U
000pyI0BaHus, SKCIEPUMEHTAIBHBIX YCTAHOBOK, aHAIN3a U 00pabOTKU JaHHbIX;

— paccuuThIBaTh (PU3UKO-XUMUYECKHE, CIIEKTPAIbHbIE, B3PbIBUATHIC CBOMCTBA SHEPTOEMKUX
COCIMHEHN;

Braoemu:

— HaBBIKAMHU KBAaHTOBOMEXAHHUYECKOTO pacueTa CTPYKTYpPbI, peakIIMOHHON akTUBHOCTH C, N,
O-HUTpOCOEIMHEHUH, pacyeTa W aHalu3a KoJeOaTelabHBIX CIEKTPOB, DHTAIBIUU O00pa30BaHUS
HHEPreTUUECKUX MaTepUalIOB C UCIIOIb30BAaHUEM PA3IMYHbBIX METOJIOB.

— HaBBIKAMHU aHalM3a CHEKTPOPOTOMETPUUYECKON M XpomaTtorpadudexoit mHopManuu c
HCIIOJIb30BaHUEM CHELMATU3UPOBAHHOIO IPOIPaMMHOT0 00eCTIeUeHMS;

— METOJIaMU pacyeTa OCHOBHBIX [1apaMETPOB MPOIIECCOB TOPEHMSI U JETOHAIIMU SHEPTOEMKUX
COCTUHEHUH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Beenenne

3anaun kypca. OcOOEHHOCTH NMPUMEHEHHS] KOMITBIOTEPOB U MH()OPMALIMOHHBIX TEXHOJIOTUI
Ha pa3jMuYHbIX CTAJUSAX pEHICHHs HAy4YHBIX W HHXXEHEepHbIX 3aaay. [IpuHIMNbl nmpUMeHeHus
KOMITBIOTEPOB JJIsl YIPABICHHS HAYYHBIMH NTPHOOpAMH U SKCIIEPUMEHTAIBHBIMU YCTAHOBKAMHU.

Pa3pea 1. IlporpamMHbIe NPOAYKTHI 1JIsl TEOPETHYECKON M 001Ieil XMMHUHT

[IporpaMMbI KBAHTOBOXMMHUYECKOTO pacueTa CTPYKTYphl, CBOWCTB, pEaKLIHOHHON aKTUBHOCTH
C, N, O-HHTPOCOCOWHEHWH C WCIOJB30BAaHHEM pA3JIMYHBIX METOJOB  MOJICKYJISIPHOTO
mMoaenupoBanusi. OcO6eHHOCTH, BO3MOYKHOCTH M OTPaHUYEHUS pa3IMYHBIX METO/I0B pacueTa. Pacuer
U aHaJIM3 KoJjeOaTeIbHBIX CIEKTPOB. PacueT sHTanbNuu 00pa3oBaHUs YHEPTETHUECKUX MAaTepHAIIOB.

Kommnexc mporpamm ACD Labs. O6pabotka SIMP (CY), IIMP, UK- cmekrpos
HUTpocoeauHeHni. [IpumMeHenne B ®KUAKOCTHOM U Ta30BOM XpoMaTorpadum.

Pa3nea 2. IIporpaMmMHbIe NPOAYKTHI JIsl PACYETOB MPOLECCOB FOPEHHUs M 1eTOHALMHA
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Kommnekc mporpaMm ans  pacdeTra TEPMOAMHAMHUYECKUX  PABHOBECHM  CIIOXKHBIX
reTepOreHHBIX MHOTOKOMITOHEHTHBIX CUCTEM IPY MOBBIIICHHBIX TEMIIEPATypaxX U JaBJICHHUSX.

[IporpaMMa pacueta TEpMOJAMHAMUYECKUX PABHOBECUM  CIOXKHBIX I'€TEPOTr€HHBIX
MHOIOKOMIIOHEHTHBIX CHCTEM IIpH [OBBILIEHHBIX TemIeparypax u jaasineHusax — REAL.
Teopernueckne OCHOBBI, AJITOPUTM pacueTa, BO3MOXKHOCTH IPOrpaMMbl, O0JIACTH MPUMEHEHMS,
orpanuueHus. PacueTsl coctaBa NMPOJYKTOB OPEHUS U UX TEPMOAMHAMUYECKUX NapamMeTpPOB JUIsS
MHOTOKOMIIOHEHTHBIX CHCTEM IIPH MTOCTOSIHHOM JaBlIeHUH Wi o0beMe. Pacuetsl ¢ annabarnyeckum
pacuIMpeHreM. Y4eT BIMSAHUS KHHETHYECKUX (PakTOpoB. Pacyersl TEmaoThl TOpeHHs, CHUJbl U
NOTEHIMAaJa OPOXa, YAEIbHOTO UMITYJIbCA, IapaMETPOB B KaMepe CropaHMsi paKeTHOIO JABUraTels,
B CEUEHUHU U Ha Cpe3e COILa.

[Tporpammsbl pacueTa nmapaMeTpoB JETOHAIMH, YAAPHBIX aguadaT

[Iporpamma pacuera mapamerpoB aetoHanuu SD (Shock & Detonation). Teopernueckuii
0a3uc, alropuT™M pacueTa, BO3MOXKHOCTH IIPOrpaMMbl, 0O0JacTH TNPUMEHEHHs, OrpaHUYCHMS,
CpaBHEHHUE C 3apyOCIKHBIMU aHAJIOTAMHU.

Pacuer mapaMerpoB cTallMOHApHOM JETOHALMM B3pPBIBYATBIX CHCTEM. Pacder mapamerpos
JIETOHAIINH, KaK (DYHKIIMHU IJIOTHOCTH U COCTaBa cMecH. PaBHOBECHBIE U «3aMOPOKEHHbBIE) aquadaThl
pacuMpeHus MPOJAYKTOB JIeTOHAIMH. PacueT paBHOBECHBIX M «3aMOPOKEHHBIX» YAAapHbIX aauadar
(anmabar ['toronno) npoayKkToB B3phIBa.

[Iporpamma «EXPLOSIVE» mis pacdera mapaMeTpoB NETOHAMKA C HCIIOJB30BaHUEM
HOJYIMIIMPUYECKUX METOJIOB.

Paznen 3. Cnenuaau3upoBaHHblie HaAy4YHble 0a3bl JaHHBIX B 00aactu JHM

ba3a naHHBIX TEPMOIUHAMUYECKHUX, TEPMOXUMHUECKUX, TEPMOPUINIESCKUX CBOKCTB BEUIECTB
— ASTD. Ananu3 oOpaTUMBIX XMMHMYECKHX peakUUi (BIUSHHUS Ha MX NMPOTEKAaHUE AABICHUS U
TEMIIepaTyphbl).

baza naHHBIX MO TEpPMOAMHAMHYECKMM CBOMCTBaM »3Heprernyeckux Marepuano I[CT-
database. Ee conep:xanue, o01actu mpUMEHEHUsI, TOUCK HEOOX0AUMOI HH(OpMAaIIHH.

ba3a naHHBIX MO CBOMCTBAM M CTallMOHAPHOMY TOPEHHUIO 3HEPIETUYECKUX MATEPUAIIOB —
FLAME (PXTY wum. JI.W. MengeneeBa). CoaepxaHue O0a3bl JaHHBIX, MOUCK HEOOXOIUMOM
uH(pOpMali1, BO3SMOKHOCTH aHAJIN3A.

ba3a naHHBIX MO YYBCTBUTEIBHOCTM HHEPreTUYECKUX MATEpPHAIOB K Pa3IMYHOrO poja
MexaHnndeckuM BozaeiictBusiM — HAZARD (PXTY um. .M. MenneneeBa). [lpunuumnsr ee
MOCTPOCHMS U COZIep KaHue, MOMCK He0OXOAMMO HH(pOopMaIMK, TPUMEPBI TPUMEHEHUS JUIs OLIEHKU
0€30MacCHOCTH XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

[Ipumepsl npumMeHeHust on-line 6a3 AaHHBIX [JIs ToMcka HWHGOpMAUU MO (PHUUKO-
XUMHUYECKUM, TEPMOXUMHUUYECKUM, TEPMOIMHAMUYECKUM, B3PbIBYATHIM CBOMCTBAM 3HEPIETUYECKUX
matepuanoB (6a3sl qanHbIX NIST, FACT Thermochemical Database, Shock Wave Database u nip.).

Pasnen 4. IlporpammHoe oOecrmedeHue JJIsi  yHPaBJEHHS  aAHAJTUTHYECKHM
o0opynoBaHueM, 00padOTKU M BU3YaJIM3allUU JAHHBIX

[Iporpammbl At moilydyeHMss M OOpabOTKM  CHEKTpPOpOTOMETpUYECKOH U
xpomatorpaduueckoii uadopmanuu Xcalibur, Soft Spectra, Omnic, MynbTHXpOM.

Cnenuanu3upoBaHHass ~ IporpaMmma STATISTICA. Bo3MoxHocTH MPOrPaMMBlI,
UCIIOJIb3YEMbIE€ METO/IbI, TPUMEPHI IPUMEHEHHUS ISl 00paOOTKH U aHAIN3a JaHHBIX.
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Pasnen S. Ilpumenenue uHGOpMAUMOHHBLIX pecypcoB cetu Internet ajasi momcka
uHpopmanuu B odaacTu JHM

[TouckoBeie cuctemsl ScienceDirect, Scopius, Reaxys u np. DnekTpoHHas Hay4yHas
oubmmoreka E-Library. Ilarentnbie 0a3bl manubix (Ha mpumepe Europe’s Network of Patents
Database).

4. O0beM y4eOHOMH JUCHHUILJIMHBI

B yue6Hoi paboThI O0beM TUCUMIITIMHBI
3E Akaa. 4. | Acrtp. 4.
OO011as TpyA0€MKOCTh JUCITUILIMHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0.9 32 24
B TOM 4HcJIe B (hopMe NPAKTHYECKOI MOATOTOBKH 0.22 8 6
Jlexumu 0.45 16 12
JlaboparopHbie paboTsl (JIP) 0.45 16 12
B TOM 4YHCJIe B (hOpMe IPAKTUIECKON MOATOTOBKH 0.22 8 6
CamocrosiTeibHasg paGora 2.1 76 S/
KoHTakTHas camocTosTelbHas paboTa 04 0,3
2.1
CamocTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUILIMHBI 75.6 56,7
B TOM 4YHCJIe B (hOpMe NIPAKTUYECKON MOATOTOBKH 1 36 27
Buj konTpoJs: 3auer ¢ oeHKOI

AHHOTauUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«IIpoexTnpoBanue u o6opyaosanue npouspoacrs JHC u uzaeanii»

1. Heap AucoMIUIMHBI — 3aKii04aercs B (OPMUPOBAHMM Yy CTYAEHTOB 3HaHWH OCHOB U
0CcOOEHHOCTEH MPOEKTUPOBAHUS NPEANPHUATUN MO MPOU3BOJCTBY SHEPrOHACHIIIEHHBIX MaTEpUAIOB
(OM), cnenudpuueckux TpeOOBaHUM, YUUTHIBAEMBIX ITPH CO3JIAHUU MPOEKTA.

2. B pe3yabTare H3y4eHHsl AUCHMILIMHBI 00y4AIOIIHIICA T0JI2KeH:

Obaaoams cliefyomUMy KOMIETECHIIMSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

YK-2 (VK-2.3, YK-2.6, YK-2.7, VK-2.10); IK-4 (IIK-4.1, [1K-4.2, TIK-4.3, T1K-4.4, [TK-4.8,
[1K-4.11, TIK-4.12); IIK-5 (ITIK-5.1, TIK-5.4, TIK-5.7, TIK-5.10).

3namy:

— OCHOBHbIE ~ OCOOEHHOCTHM  NPOEKTHPOBAHUS  NPEANpPUATHH 1O  MPOU3BOJCTBY
HHEPrOHACHIIIEHHBIX MaTEPUAIIOB;

— OCHOBHBI€ 3Tallbl BHEPEHUS HAYYHBIX Pa3pabOTOK B IPOU3BOJICTBO;

— NPUHLMIIBI COCTAaBJIICHUS TEXHUYECKOTO 3a/JaHHs Ha MPOEKTUPOBAHUE ONBITHOM WU
MUJIOTHOW YCTaHOBKH, COCTAaB NCXOJHBIX JIaHHBIX AJI1 IPOEKTHPOBAHMS;

— IPUHIUIBI BHIOOPA CXEMBI IPOU3BOJICTBA,

— METO/Ibl COCTAaBJICHUS TEIUIOBOTO M MaTepHajbHOro OajaHca, pacueTa MacCOOOMEHHBIX
anmnapaToB JJIsl SKCTPAKIMU U IPOLECCOB CYIIKH;

— OCHOBHBIE CIIOCOOBI OYMCTKH U 00€3BPEKMBAHUS CTOYHBIX BOJI, pEreHepaluu KUCIOT U
pacTBOPUTEIIEH.

Ymemo:

— WCIOJIb30BAaTh MOJYYCHHbIE 3HAHUS JUISI PEILIEHUS] KOHKPETHBIX 33/1a4 NPU MPOESKTUPOBAHUU
IIPOU3BOJICTBA PHEPTOEMKHUX MAaTEPUAIIOB;

Bnaoems:
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— HaBbIKAMU 110 TOATOTOBKE HCXOAHBIX JAHHBIX JUISI NPOEKTUPOBAHUS, COCTABICHHUIO
MaTepHaJIbHOTO M TEIUIOBOrO OanaHca, BHIOOPY TEXHOJIOTMYECKOH CXeMbl Mpou3BoacTBa OM u
BBINOJIHEHUIO KYPCOBOTO U IUIUIOMHOI'O IIPOEKTA.

3. Kparkoe conep:kanue JTUCHUIIHHBI:

Beenenne. OCHOBHBIE OCOOEHHOCTH IPOEKTUPOBAHMS NPEANPHUATHH 110 IPOU3BOJCTBY
HHEPTOHACHIIIEHHBIX MaTepuanoB. Creuudpuueckne TpeOOBaHMS, YYUTHIBAEMBIC INPH CO3JaHUU
npoekTa (KaTeropu4yHOCTh 3JaHUN, HEOOXOAMMOCTb YCTpOHCTBa OOBaJOBOK M HHBIX 3alUTHBIX
COOPYKEHHM, OrpaHUUYEHUE KOJIMYECTBA B3PbIBUATHIX MATEPUAJIOB HAXOASIIUXCS B 3aHUN)

Pasznea 1. IlyTh BHeApeHUs HAYYHBIX Pa3pad0TOK B IPOU3BOACTBO, OCHOBHbIE ITANbI

Hayunblii mouck, pa3pabOTKa TEXHOJOTMH B JIAOOPATOPHBIX YCIOBHSX, ITaT€HTHAs
npopaboTKa, M3y4yeHHE pBIHKAa I[OTpeOUTesIed NPOAYKLMH, MCTOYHUKOB U CTOMMOCTH CBIPbS,
000py10BaHUs U TOTOBOM IPOAYKIIHH.

OneHka 0e30MacCHOCTH BO3MOXKHBIX IIPOLIECCOB € TOYKM 3pEHUs MOXKapo- U
B3pPBIBOOE30MACHOCTH, OXpaHbl Tpylda (TOKCHYHOCTH HWCXOAHBIX, NPOMEXKYTOUHBIX, MOOOYHBIX
IPOAYKTOB U TOTOBOW MPOAYKIIMH), OXpaHa OKPY>KaIOLIeH Cpe/bl.

HapaboTka onpITHOW TapTHH €€ NCTIBITAaHHS, TIOATOTOBKA OM3HEC-TIIIaHA U UCXOAHBIX JTaHHBIX
JUIs TPOEKTUPOBAaHUS IPOU3BOJCTBA, NATEHTOBAHUE CIOCO0A IOJIyYEHUs, TEXHOJOIMH M
000pyT0BaHUs.

Paznen 2. TexHumuyeckoe 3aJaHHe Ha TNPOEKTHPOBAHME ONBITHOM MJIM NHJIOTHOM
YCTAaHOBKH

TexHonornyeckue napameTpsl NPOEKTUPYEMOIO MPOU3BOJICTBA, TPEOOBaHUS K MaTepUaiaMm,
TpeOOBaHUSI K HAIEKHOCTH, HEOOXOIMMBIE CpPEACTBA aBTOMATH3AalMA M KOHTPOJIS IMapaMeTpOB.
TpeboBaHMsT  TEXHOJOIMYECKOW  O€30MaCHOCTH, OXpaHbl IPHUPOJBI, PEMOHTONPUTIOAHOCTh
000py/10BaHUs, YCIOBHSI SKCILTyaTalluu.

Pazgen 3. CocTaB MCXOAHBIX IAHHBIX A1 IPOEKTHPOBAHUSA

Xapaktepuctuku BbimosiHeHHBIX HUMOKP, o0OocHOBaHuMe peKkoMeHIyeMoro MeTojaa
NPOM3BOJICTBA B CPaBHEHUM C M3BECTHBIMH CHOCOOaMH, pEKOMEHJAMKM [0 IMpaBUiIaM
TEXHOJOTMYEeCKOM  Oe30MacHOCTH,  XHMMHU3M  Ipouecca,  (PU3MKO-XMMUYECKHE  OCHOBBI,
NPUHIUNHMATIbHAS TEXHOJOTHMYECKass cXeMma IPOU3BOJCTBA, pabouyue MapaMeTphl, MaTepHabHBIN
OasiaHC U pacxo/iHble KO (UILIMEHTHI, TaHHbIE AJIs pacyeTa, KOHCTPYUPOBAaHUS U BEIOOpa OCHOBHOTO
000pyI0BaHUs, PEKOMEHJAIIMK MO0 AaHATIUTHYECKOMY KOHTPOJIIO B MPOU3BOACTBE, MEPOIIPHUATHS O
TEXHHMKE 0€30MIaCHOCTU U OXpPaHE OKPY’KaIOLIEH Cpebl.

Pa3nea 4. KypcoBoe u Aun10MHOE IPOEKTHPOBaHUE

Temartuka npoektoB. OObeM NMPOEKTA: PACUETHO-TIOSICHUTEIbHAS 3aMMCKA, TEXHOJIOTHYECKast
4acTh, Ipaduueckas 4yacTh (CXeMa TEXHOJOrMuYecKas NPUHLIMIIMAIbHAS, CXeMa aBTOMAaTH3allUH
MIPOU3BOJICTBA, YEPTEXK OJHOTO M3 ammaparoB C BXOASIIMMU B HErO0 COOPOYHBIMHM €IUHUIIAMH U
JIETaISAMK ).

Brei6op mnepuoguueckoir MO0 HENmpephIBHONW cXeM, OOOCHOBaHHE C Y4YeTOM TpedyeMoil
POU3BOIUTENHEHOCTH. BBIOOp ONTHUMAIBHBIX TEXHUUYECKUX PEIICHHH, HCTIOb30BaHHE TPSIMOTOYHOM
U MPOTUBOTOYHOM CXeM, PELUPKYIALNS OTpaOOTaHHBIX PEAaKLIMOHHBIX CPEll, BHIOOP THIIA peaKkTopa
(cMereHus1, BBITECHEHUS, aia0aTHUECKUE PEaKTOPhI, PEaKTOPHI C pa3eIbHBIMUA U COBMEIIEHHBIMU
cenapaTopamu, anmaparsl AJi KaTaTUTHUYECKUX MPOILIECCOB, U T.1.).

Pa3nea 5. MeToasbl cocTaB/IeHHs MAaTePHAJBLHOIO 0ajaHca

Jlumutupyromue GakTopel — CKOPOCTh XUMHUUECKON peakuu UM OTBOJ (ITOJBOA) TeIia OT
peakropa. Pacuer nosiHoro oo6beMa anmnapaToB C y4ETOM 3araca Ha Cilydail BCIIeHUBaHMS, U3MEHEHHH
B pelenType, BPEMEHHOTO 3aMeJJICHHsI BbIX0/1a peaKLIMOHHON MaccChl U3 armnapara, He00X0IUMOCTH
aBapUItHOTO MpEeKpallleHHUs Mpolecca MmyTeM pa30aBieHusl peaklMOHHOW Macchl. Pacuer umcna u
o0bemMa eMKOCTEHl Uid aBapUWHOIO CJIMBa, BPEMEHH OMOPOXKHEHHS ammapara B Cilydyae aBapuM.
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Ornpezenenne CyTOYHOM M 9aCOBOM MPOU3BOAUTEILHOCTH 11€Xa ¢ YIETOM YHCIIa padOUnX THEH B TOTY
1 yrcina cMeH. Onpezesienus yucia 1 00beMa OCHOBHBIX arapaToB. MexaHWYeCKUl U MPOYHOCTHOMN
pacueTsl peakTopa.

Br160p TuMa mepeMenmBaroIero yCTpoicTBa Ak EMKOCTHBIX allllapaToB, pacdyeT NOTpeOHOMH
MOIIHOCTH 3JIEKTPOABUTATEINSI, MEXaHUUECKUN pacyeT MepeMENINBaOIIEro yCTPOilCTBa.

Pa3nes 6. MeToabl cocTaB/ieHUs TENJIOBOI0 0aj1aHca

Hcnonb30BaHue MNpPaKTUYECKUX JAaHHBIX, pacueT TeIUIOThl pPEaKIUH IO DSHTaJIbIHUIM
o0pa3oBaHHUS BEIIECTB, YYeT TEIUIOTH pa30aBleHUsT CEPHOM W a30THOM KHUCIOT, TEIJIoTa
Kpuctauim3anud. Bwibop Tuma TermmooOMeHHOro ycrpoicTBa (pyOamiku, 3MeeBHKH). Pacuer
HEOOXOUMOM TMOBEPXHOCTH TEIUIOOOMEHA HMCXOMAS M3 TEIUIOBOTO IMOTOKA, THUAPOJAUHAMUYCCKUX
YCJIOBHH B 00BEME peaKTopa U 3MeeBUKe (pydaike) u Kod(pPUIMeHToB TeIUIonepeaadn.

Pa3jnen 7. 3ammTa okpy:kamomei cpeabl

Ounctka 1 00e3BpeKMBaHIE CTOUHBIX BOJI, pereHepalus KUCIoT U pacTBopuTeneil. CriocoObl
yAaJIeHUs] B 00€3BPEKUBAHUS COJIEPHKAIIUXCA B HUX HUTPOCOCTUHEHUH.

4. O0beM y4eOHOM JUCHUIIMHBI

Bceero A cemecTp B cemecTp
Axkan.4.| 3E |Akaa.uy.| 3E |Akaa. 4.

Buabl yueOHoii padorsi 3E

OO01mast TpyA0eMKOCTh 1M CHUILTTHHBI 4 144 2 72 2 72

KonrakTHasi padoTa — ayAUTOPHBbIE 10 36 0.89 32 0.11 4

3aHSITHS:

6 mom uucie 6 popme npaKmuuecKou 0.8 10 0.17 6 0.11 4
no02omoseKu

Jlexmun 0.56 20 0.56 20 - -
[Tpaktuueckue 3ansatus (I113) 0.44 16 0.33 12 0.11 4

6 mom uucne 8 popme nPaKkmuyecKoll

0.28 10 0.17 6 0.11 4

1n0020MoGKU

CamocrosiTesibHast padoTa 3.0 108 1.11 40 1.89 68

KoHnTakTHas camocTosiTenbHas paboTa 0.8 0.4 0.4

CaMocCTOsTeTbHOE U3YUEHHUE Pa3/IeioB 3.0 396 1.11 396 1.89 i

I CIIMIIJIMHBI ) )

KypcoBoil mpoekT 67.6 - 67.6

6 MoM uucie 8 hopme NPaKmMu4eckoll 183 66 i ) 183 66

1n0020Mo6KU ' '

Bua koHTpoJIs: 3a4€T ¢ OLeHKOH Kg’;’ (f:::;m
. Bcero A cemecTp B cemectp

Buabr yue0Holi padoTsI 3E |Akan.u.] 3E |Akax.u| 3E |Actp.u.
OO0mas Tpy10eMKOCTh JHCIUILTHHBI 4 108 2 54 2 54

KonrakTHas padora — ay1uTOpHbIE
SAHATHUA:

1.0 27 0.89 24 0.11 3
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6 MoM Yuce 8 hopme npaxmuuecKkoil 028 75 0.17 45 011 3
noo0zomoeKu

Jlexnun 0.56 15 0.56 15 - -
[paktuueckue 3ansaTus (I113) 0.44 12 0.33 9 0.11 3

6 Mmom uucie 8 hopme nPaKmu4eckoll 0.8 75 0.17 45 0.11 3
noo2omosKku ' ’ ' ’ '
CamocrosiTeJibHasI padoTa 3.0 81 1.11 30 1.89 51
KoHTakTHas caMoCcTosITelIbHAs paboTa 0.6 0.3 0.3
CaMOCTOSATEIbHOE U3YUCHHUE Pa3/IeiioB 3.0 297 1.11 9.7 1.89 i
TACIUTIIINHEI ' '

KypcoBoii mpoekT 50.7 - 50.7
6 MmoM uucie 8 hopme NPAKMu4ecKoll 183 495 i ) 183 195
1n0020moeKu ' ' ' '
Buja KoHTpOJIS: 3a4éT ¢ omeHkKomi K{fg g;)::;m

5.2 lucuunjauHbl 4acTu, popMupyeMoil yHaCTHUKAMHU 00Pa30BaTeJIbHbIX OTHOLLIEHH I

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«TexHnuyeckasi TepMOJIMHAMHUKA M TEIJIOTEXHHUKA)»

1. Heab aucuumauHbl — cHOpMHpPOBATH y OOYYAIOMIMXCS YPOBEHb MPOQPECCHOHATBHON
KOMIETEHTHOCTH, TO3BOJISIONUN OyIyIIUM HHXKEHEPaM-TEXHOJIOTaM C YBEPEHHOCTHIO MPUMEHSTh
dyHaaMeHTaTbHBIE OCHOBBI TEXHUYECKONH TEPMOJWHAMHKH M TPAMOTHO BBIOMPATH pallMOHAIBHBIN
PEKUM HKCIUTyaTallil OOOPYZOBAaHUS XMMHUYECKHX IPOU3BOJACTB IPH PEIICHUU ONpeneIEHHON
TEXHUYECKOH 3a]1a4H.

2. B pe3ysbTare H3y4eHHs JUCHMIIIUHBI 00yYAl0OLIUICS T0JIKeH:

Obnanath cnenyrmuMu MpodecCHOHATBHBIMUA KOMITETEHIIMSIMA M HHAMKATOPAaMH HX IOCTHKCHUS:

IIK-4 - T1IK-4.11, ITK-4.15.

IK-5 - TIK-5.5, TIK-5.8, T1IK-5.9.

3namy:

— Hay4YHYIO TEOPETHUYECKYIO 0a3y TeIUIOTEXHUKH, OCHOBHBIE NTOCTYJIAThl U (PyHaMEHTaJIbHbIE
3aKOHBI TTPUKIIAJTHON TEPMOTNHAMHKH.

Ymemy:

— MPOBOJIUTh KAYECTBEHHBIN YTIyOJNEHHBIA aHAIM3 peXHMa PaOOTHI TETIOTEXHUYECKOTO
o0opyoBaHus Ha mpeaMeT Hanbosee 3(h(heKTUBHOTO SHEPrONOTPEOICHUS;

— OIICHHUTH BEJIIMYHMHY DHEPro3arpar KOHKPETHOTO WH)KEHEPHOTO O0OpYIOBaHHS, UCXOMS U3
TEOPETUYECKON MOJEIH, Ha MPEIMET JOCTOBEPHOCTH U BO3MOXXHOCTH MPAKTUYECKOMN peasln3aliiuy.

Bnaoemp:

— KOMIUIEKCHOM ~ METOJMKOM  OLEHKM  CTENEeHH  COBEPILIEHCTBA  DHEPro-XMMHKO-
TEXHOJIOTUIECKOH CUCTEMBI C TOUYKH 3PEHUS SHEPTOTEXHOJIOTHH, SIKOJIOTUN U YKOHOMHKH.

3. Kparkoe cogep:kaHue JUCHHUIINHBI.

Paspnen 1. Beenenne. OcHOBHBIE IOCTYJI1aThI M (PYHAAMEHTAJIbHbIE 3AKOHbI PABHOBECHOM
TepMOAMHAMHMKH. BbI0Op 3TaJIOHHBIX IPoLEcCOB NMPeo0pa3oBaHNus JHEPTHH U BeleCTBA

TepMonnHaMuyeckue napamerpsl, PyHKIMHN U (PyHKIHOHAJIBI PaBHOBECHON MAaKpOCHUCTEMBI.
YciioBre XUMHUYECKOT0 PaBHOBECHS MHOTO(a3HONW 1 MHOTOKOMITOHEHTHOH cucteMbl. O0beTMHEHHOE
BoIpaxkeHre | u Il Hawanm kimaccuueckod paBHOBECHON TepMOIMHAMUKU B Tu(depeHIHaTbHOM U
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MHTETPAIIbHOM BHJIE, OCOOCHHOCTH pealli3allii B 3aMKHYTBIX Ipolieccax MpeoOpa3oBaHUs SHEPIHU
u BeulecTBa. PacueT M aHaJM3 OCHOBHBIX PABHOBECHBIX IIPOLIECCOB CHKATUS ra30B B KOMIIPECCOPE.
Pacuer MUHUMAaNIBHBIX 3aTpaT HEPIUM B IIPOLECCaX Pa3JeieHUs, OXJIAKICHUS U OKUKEHUS Ta30B.
[TonmutponHelii mpolecc, kak 0000maIMIMI mpolecc cxarus (pacllupeHus) Ta3oB, MaApoOB U
[1apora3oBbIX CMECEH.

Pasnesn 2. AHAJIUTHYECKHMI anmapar HePaBHOBECHBIX IPOLECCOB IMpeodpa3oBaHMs
JHepruu M BemecTBa. KoauyecTBeHHasi OLEHKA AMCCHNATHBHOH (YHKIMHM Kak Mepbl
HeoOpaTUMOCTH Mpolecca, NPOTEKAKIIEr0 ¢ KOHEYHOI CKOPOCTHIO. JKCePreTHYECKN MeTo
aHAJIM3a CTENEeHH COBEPIICHCTBA IHEPro-XUMHKO-TEXHOJIOIHYECKON CHCTEMBbI

Teopuss nOKaTBPHOrO PpABHOBECHS OMNHMCAaHUS HEOOpaTUMBIX TpormeccoB. Cucrema
mubdepeHIManbHBIX 0aTaHCOBBIX ypaBHEHUN MacChl, SHEPrUU, SHTPONUU M KHUHETUYECKUX
COOTHOLIEHUN JJIs1 OTKPBITOM MAaKpOCUCTEMBI. AHAJIUTUYECKOE U YHUCIEHHOE PEUIEHHE 3TUX
YPaBHEHUH JUIsl ONPEIEIICHUs BEJIUYMHBI JIOKAJbHOW M MHTETPAIbHOM AHMCCUIIALUM 3HEPTUU IIPU
TEUCHUH BSI3KUX Cpell, TepMOAU(PPY3MOHHBIX MPOLECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMaXx.
DKceprus CTallMOHApHOTO MOTOKA BEIIECTBA.

Paszpnen 3. TepmoamHaMu4veckuii pacyeT U aHAJIM3 HEPABHOBECHBIX NMPOLECCOB C:KATHUSA
(pacuiupenusi) ra3oB, NapoB M MAapO-Ta30BbIX CHCTEM. JKCEPreTHYeCKHil MeTO] OLEHKH
CTelleHU COBepIIeHCTBA Mpouecca: onpeaeneHue BeJuIuHbl dkceprerudeckoro KII/L pexnma
pPadoThl yCTAHOBKH U MOMCK IyTeil ero NMoBbILIEHNS 32 C4eT BHYTPEHHHUX JHEPropecypcoB

Pacuer (hakTrueckux 3aTpar I3HEPrHH B MPOIIECCaX KOMIIPEMUPOBAHUS T'a30B (IIapOB) HA OCHOBE
MHTETPAIbHBIX OaJaHCOBBIX YpPaBHEHHM MAacChl, MOJHOW SHEPTUU, HHTPONHH, KUHETHUYECKOH U
NOTEHLMAIbHOW DJHEpPruu, oKcepru. KonnuecTBeHHass OLEHKAa BEJIMYMHBl JMCCUIALMU B
OXJIAKJAEMOW M HEOXJIAXJAAEMON CTYNEHU KOMIIPECCOPHOW YCTaHOBKH. DHEPro3KOHOMHUYECKOE
000CHOBaHHE  II€JIeCOO0PAa3HOCTH  MHOTOCTYIIEHYaTOro  peXuMa  paboThl  KOMIIpEccopa.
CpaBHMTENbHBIM aHaIM3 CMOCOOOB OXJIAXJEHHs ra3oB (MapoB) B JIETaHAEPHBIX YCTAHOBKAX H
JpocceNbHbIX ycTpoiicTBax. Pacder BeNWYMHBI HM30TEPMUYECKOro 3¢ ¢eKra IpoccCeTupOBaHUS
Jxoynsa-ToMiicoHa Ha mpuMepe MOJEIN HEUACATBHOIO ra3a.

Pa3znen 4. TepmoamHaMmnueckue OCHOBBI JHepropecypcocOepesxeHuss B XHMHYECKOH
TeXHOJIOTHH. JHeprocdeperapmye CHCTeMbl B XHMHYECKHX INMPOU3BOACTBAX NpPEBPAlICHHSA
JHEPIruu n BellecTBa. AHaan3 CONPSIKEHHOM CHCTEMBl, YTHIH3UpYIOLIei
HHM3KONOTEHIHAJIbHbIE TelUIOBble pecypchl, Ha NMpUMepe XO0J0JAMIbHBIX MAIIMH M TENJIOBBIX
HaCOCOB

MeToapl OLIEHKH 3HEPropecypcoB Ha OCHOBE MOHATHS dKcepruu. CHUHTE3 TEXHOJIOTHH U
HHEPreTUYECKUX CHCTEM KaK OCHOBHOM MPUHIMII 3HEprocOepexeHus (Ha mpuMepe MpOU3BOICTBA
aMMuaka M ciaboil a30THOW KUCIOThI). OCHOBHBIE MPOMBIIUICHHBIE CXEMbI MOJTYYEHHs X0J0Ja U
TpaHncopmanuu Teria. CpaBHUTENbHBIN TEXHUKO-D)KOHOMUYECKUH aHaIU3 MapOKOMIIPECCUOHHBIX
(ITKXM) 1 TerIOuCTIONB3YIOMIMX XOJIOJMIBHBIX MAIIIHH.

4. O0beM yueOHOI JUCUMIIIIMHBI.

0O0BneM TUCHUILINHBI

Bun yae6HO# paboThI

3E Alf:m' AcTp. 4.
OO01mas TpyA0€MKOCTh AUCIUTIINHBI 3 108 81
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KonTakTHas padoTa — ay1iuTOpHBIE 1,33 48 36

3aHATHSA:

Jlexiun 0,89 32 24

ITpaktrueckue 3ansatus (113) 0,44 16 12

CamocrosiTesibHas pa6oTa 1,66 60 45

KoHTakTHas camocTosTebHas paboTa 0,4 0,3

CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 1,66 59,6 447
JACITUIIIHHBI

Bua uToroBoro KOHTpoJIf: 3a4der ¢ OLEHKOM

AHHOTaN U padoyeil MPOrpaMMepl AU CHUILIMHBI
«IIpoekTHpOBaHME MPOLECCOB U ANNAPATOB XUMHUYECKOH TEXHOJIOTHM»

1. leap TUCHMIVIMHBI - CYIICCTBEHHO PACIIMPHUTh, CHCTEMATU3HPOBATh M HMCIIOJIB30BaTh Ha
NPaKTUKE 3HAHUN OCHOB THJIPABIMYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX IMPOIECCOB XMMHUYECKON
TEXHOJIOTUHM, TIO3BOJISIOIIMX  BBIMYCKHUKAM  OCYIICCTBISTh HAYYHO-  HCCIIEOBATENIbCKYIO,
MPOM3BOJICTBEHHO-TEXHOJIIOTUIECKYIO M SKCIIEPTHYIO ACATEIBHOCTb.

2. B pe3ysibTaTe H3y4yeHHs TUCHHILIAHBI 00yYAIOIIUICS T0JIKEH:

OO6nanath CleayOUMMHA YHUBEPCATbHBIMU KOMIIETCHIIUSIME ¥ MHIUKATOPAMHU MX JOCTH)KCHUS:

YK-2 - YK-2.3; YK-2.7; YK-2.10.

OO6manath ciaenyrOmuMu  MPOo(hecCHOHATBHBIMA  KOMIICTCHIIMSIMA W HMHIWKATOPAMH HX
JOCTHOKCHUSI:

IK-4 - TIK-4.5; T1K-4.12.

MK-5 - T[IK-5.3; T1K-5.6; T1K-5.9.

3nams:

— METOJIBI pacyeTa TeIuIo- 1 MacCCOOOMEHHBIX arIaparoB;

— OCHOBHBIE TIPUHIIMITBI OPTAaHNU3AIUH MTPOIECCOB XUMUYECKOH TEXHOJIOTHH;

— TUTIOBBIE MPOIECCH XMMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIUE aNIapaTbl 1 METOIbI UX
pacuera;

— METO/Ibl COCTABJICHHSI TEXHOJIOTHYECKHUX CXEM C HAHECEHHEM BCEX arIaparoB.

Ymemo:

— COCTaBJIATh MaTePHAIHHBIE U TETUIOBBIE OANAHCHI JJISi CHCTEM Ta3-KUIAKOCTh;

— pPacCUYMTHIBATH TAPAMETPHI TETJIO- 1 MAaCCOOOMEHHOTO 000PY/I0OBaHUS U HACOCOB;

— noIoMpaTh CTaHIApPTHOE 00OPY0BAHUE, UCTIOIB3YEMOE B XUMUYECKOI TPOMBILIIEHHOCTH.

Braoemu

— METOZOJIOTHEH pacyeTa OCHOBHBIX MapaMEeTPOB THUAPOMEXAHHYECKHX, TEIUIOBBIX |
MacCOOOMEHHBIX IPOIIECCOB;

— OCHOBaMH IMPAaBUIILHOTO MOAOOpa TEIIO0 K MAaCCOOOMEHHOT0 000PY/I0BaHMS;

— METOJ[aMHU COCTABJICHHS TEXHOJIOTHYECKUX CXEM M IpauuecKoro n300paxeHusi OCHOBHOTO
000pyT0BaHUs.

3. KpaTrkoe coaepxkanue 1M CHUILIHHBI.
BBenenune. ®u3nko-XMMHUECKHAE OCHOBBI H OCOOCHHOCTH YCJIOBHI IMTPOBEICHUS TIpoIecca

pa3aciICHUA KUAKUX TOMOTCHHBIX cMmeceit pCKTH(bHKaHHCﬁ. Onucanue HpHHHHHHaﬂBHOﬁ CXCMbI
pCKTH(bHKaHHOHHOﬁ YCTAHOBKH HCIIPCPBLIBHOT'O ,Z[eﬁCTBHﬂ. CpaBHCHI/IC 1 00J1aCcTH MPUMCHCHUA
HAaCaJOYHbIX U TapC€Ib4YaTbIX KOJOHH. HOCTpO@HI/Ie paBHOBeCHOﬁ JIMHUK Ha OCHOBC IMOJTYYCHHBIX
HHIUBHUIYAJIbHBIX SallaHI/IfI.
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Pazgea 1. Pacuér pekTupuKkanmoHHOH KOJIOHHBI.

1.1. Pacuét Hacano4Hoil pekTH(UKANNOHHON KOJOHHBI HENPEPbIBHOIO AeiicTBUSA (1151
TpexX pa3MepoB HACAIKH).

MartepuanbHblii 6ananc KoJOHHBI. Pacuér MuHHMManIbHOro U pabodero (uierMoBOro 4YUCIa.
[Toctpoenue pabouux 1uHUA. Pacuér ckopocTu nmapoB u Auamerpa KoJIoHHbL. Onpe/esieHrne BEICOTHI
HACaJKU 10 MOAUMDUIIMPOBAHHOMY YpaBHEHHUIO Maccoonepenadyn. OmpepeneHue oOLIEro yucia u
BBICOTBI €JUHUI] TIEpeHOca. PacuéT ruipaBIndeckoro COnpoTUBIEHUS HACAIKU.

1.2. PacuéTt TapeabyaToil peKTHPUKAIMOHHOH KOJTOHHBI HENMPEPbIBHOIO /1eiiCTBHUSL.

[IpenBaputenbHblid  BBIOOp  Tapesiok. MarepuainbHblii  OajaHC  KOJOHHBL.  Pacuér
MUHHMAaJIBHOTO M pabouero ¢uerMoBoro ymucia. Pacyer ckopocTu mapoB M Juamerpa KOJOHHBI.
[Toctpoenne pabGouux nuHHMA. OmnpeneneHre BBICOTHI CBETIOTO CIIOS JKUIKOCTH HAa Tapelike U
napocojiep>kanusi 6apooraxHoro cios. Pacuér koaddunueHToB Maccoonepenauu, oOUIero yucia
eauHUI] repeHoca, 3phekTuBHOCTH 1m0 Mpapdpu. Pacy€r BbicoThl KOMOHHBI Ha ocHoBe KIIJI mo
Mbpdpu ¢ nocTpoeHNEM KUHETUUECKOM JIMHUU. PacuéT ruipaBinyeckoro COnpoTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACAJ0YHOM U TapeJb4aToil Ko1oHH. ConocraBJ/ieHHe
JAHHBIX, N0JIY4YeHHBIX 10 POrPAMMAaM KOMIIBIOTEPHBIX U PYYHbIX pac4éToB. Beioop
KOJIOHHBI.

Pa3nes 2. Pacuér u BbI6OP Ten1000MEeHHUKOB.

Pacuér u BeI60p TETII00OMEHHUKOB 110 O0IIEH CXeMe: -pacueT TeIIOBON HArPY3KH; -
oTpezieNieHUe TEIIOBOTO PEKUMa U CPeHEH IBUKYIIEH CUITBL; - MPUOIMKEHHAs OLICHKA
K03 (UIIMEHTOB TEII00TAa4uH, KO3 dUllMeHTa Teronepeaayu, moBepxXHocTu Fqp; - BBIOOP THIIA U
HOPMaJIM30BaHHOI'O BapHaHTa KOHCTPYKLUU; -ONPEIeJICHUE [TapaMeTPOB KOHCTPYKIMU (HalIpUMep,
JUTS KOKYXOTPYOHOTO TeTJI000MEHHHKA: Yiciia TPYO M YHcia X00B, IuaMeTpa Tpyo, AnaMeTpa
KOXKyXa, TOBEPXHOCTH TEIIIO0OMEHHUKA Fropy 1 JIP.); - COMOCTABICHNE OPUEHTUPOBOYHON Fop U
Fuopw; - COTIOCTaBI€HNE JAaHHBIX, MTOJYUYEHHBIX MO MTPOTrPaMMaM KOMIBIOTEPHBIX U PYYHBIX
pacyeToB; -TUAPABINYECKUI pacyeT; - BBIOOp ONTHMAaIbHOIO BapHaHTa TEINIOOOMEHHUKA.

2.1. Pacuét KOXKyX0oTpyO4YaToro uCrapuTes.

2.2. Pacuét koHaeHcaTopa (KOKyXOTpyOUuaToro Win IIIaCTUHYATOTO).

2.3. Pacuét nozmorpesares (KOXXyX0oTpyOuaTOro WM IJIACTUHYATOTO).

2.4. Pacuér XOJIOMMIBLHUKOB TUCTHIIIATA M KyOOBOTO OCTaTKa (KOXKYXOTPYOUaThIX HITH
IJIACTUHYATHIX).

Pa3nen 3. 'mapoanHamMuyecKkne pacuéTsol.

3.1 Pacuér rupaBInyecKoro CONpOTUBIICHHS TPYyOOIIPOBOIOB

3.2. PacuéT onTUMaNBHBIX TUAMETPOB TPYOOIIPOBOJIOB

3.3. Pacuér u moxbop HAcCOCOB

Pa3nea 4. I'paduueckoe opopmiieHue.

TexHonornueckas cxema. PekTuuKaMoHHas KOJIOHHA ONPEIeIEHHOTO THIIA C
n300pakeHHeM JeTajlell KOHTaKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pazfene 1.

4. O0beM y4eOHO JUCUMIIIIMHBI.

O0BbeM TUCHUIIJINHBI
Bup y4yeoHoii padoThI

Axkan. | Acrp.
4. 4.

3E

176



OO0mast Tpy10eMKOCTb M CHUILIHHbBI 2 72 54

KonrakTHas padora — ayI1MTOPHbBIE 3aHATHS: 0,44 16 12
[IpakTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTejibHas padoTa 1,56 56 42
KonrtaktHas camocrositenbHas pabora 0,4 0,3
1,56
CamMocCTOosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 55,6 41,7
Bua uTOroBoro KOHTpoJIs: KypcoBoii npoekT

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Teopus, coiictBa u npumenenne JHC n nzgeamii»

1. Henp AUCHUIUIMHBI — HM3yY€HUE TEOpUU TMpollecca Mepedauyd SHEpPruu B3phIBa B
OKPYXKAIOIIYI0 Cpely, a TAaKKe MPAKTUYECKUX acleKTOB MPUMEHEHUs B3pbIBa, Ha 0a3ze 3JIEMEHTOB
¢busuky TBEPAOTO TENa, TA30JUHAMUKU U TEOPUU MTOI00MUS.

2. B pe3yabTaTe M3y4YeHUs1 AUCHUILIMHBI 00y4arOIMiCs T0JIKeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

[IK-7 (IIK-7.4, I1K-7.5, T1K-7.7, [1K-7.10, ITK-7.11); [1CK-1.2 (IICK-1.2.3, T[ICK-1.2.8, IICK-
1.2.9).

3namy:

— (puznueckre OCHOBBI B3pbIBA B Cpelax C pas3IMYHbIMU  (PU3UKO-MEXaHUUYECKUMHU
XapaKTEePUCTUKAMH;

— METOJIbI OIICHKH Y(P(HEKTHBHOCTH YHEPTrOEMKUX MATEPHAIOB MO0 UX (DU3UKO-XUMHUYCCKUM
CBOICTBaM U BBHIOOPA ONTHUMAIIBHOM 00JIACTH MCTIONB30BAHUS TS HUX;

— METOJIbl UCIIOJIb30BAaHUS IPHEProOEMKUX MATEPUAIOB B BOCHHOM JIeJie, MPOMBIIIIIEHHOCTH,
HayKe;

— XapaKTEPUCTUKHU OCHOBHBIX YCTPONCTB U U3AEIINN, UCMIOJIB3YIOIINX SHEPTHIO B3PbIBA;

— TpeOOBaHUS K YIHEPrOEMKHUM MaTepHaliaM, BHITEKAIOIINE U3 YCIOBUI UX MPUMEHEHUS;

Ymems:

— MPOTHO3MPOBATh B3PHIBUATHIE CBOMCTBA DHEPrOHACHIIIEHHBIX MaTEPUATIOB Ha OCHOBE HX
(OUBUKO-XUMHYECKUX XapPaKTEPUCTHK;

— pemiath TpsMble W OOpaTHBIE 3aJa4dl B3phIBA DHEPrOHACHIIIEHHBIX MaTE€pUalIOB B
Pa3IMYHBIX CPENax;

Braoemy:

— HaBBIKAMHU M METOJUKAMH pacyeTa JUIsl pa3IMYHbIX YCIOBUM MPAKTUUECKOTO MPUMEHEHUS
SHEPrOHACHIIICHHBIX MAaTEPUAIIOB;

— HaBBIKAMU U3y4eHUS U 00001IeHusT nHPopManuu B 00J1acT pa3pabOTKH, UCCIEIOBAHUS U
MPUMEHEHHUS SHEPTOHACHIIIICHHBIX MAaTEPUAIIOB.

3. Kparkoe conep:kanue TUCHUIIHHBI:

BBenenue

Kpatkas xapaktepuctuka oOnactu ucnonb3oBanust BB, 3amaum, pemaemble ¢
UCIIOJIb30BAaHUEM JHEPruM B3pbIBA, MAaCCOBBIE B3pPbIBBI B MPOMBIIUIEHHOCTH, TNPHOPUTET
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OTEYECTBEHHBIX YUCHBIX B 00JIaCTH COBEPIICHCTBOBAHMSI TEXHUKU M TEXHOJIOTMU BEIEHUS B3PBIBHBIX
pabot. PocTt npousBojactBa BB B pa3BUTHIX cTpaHax, NEpCIEKTUBBI pa3BUTHs NpuMeHeHUs BB B
IPOMBIIIJICHHOCTH.

Pa3nea 1. DiieMenThI (pu3nKH B3pbIBa

OneMeHTHl (U3UKU B3pbIBa. SIBJICHHE B3pbIBA. YPABHEHUS COCTOSHHS MPOIYKTOB B3phIBA.
Metonbl  HKCHEPUMEHTANbHOTO ONpEAEICHHUS YPABHEHUS COCTOSHMS IPOAYKTOB  B3pBIBA.
B3anmoselicTBue NpoIyKTOB B3pbIBa C pasINYHbIMU cpeAaMu. Pacder 30HbI paclIupeHus NPOyKTOB
B3pbIBa B BO3/1yX€, BOJie U OoJiee IUNIOTHBIX cpenax. ['uapoauHaMudeckas Teopus BOJIH CKaTHs U BOJIH
pasrpy3ku. Y japHas BojiHa. [IoHsTHE 0 IEeHTPUPOBAHHOW BOJIHE pa3rpy3Kku. BeruncieHne HayaabHbIX
napaMeTpoB yJapHBIX BOJIH TIPU B3phIBE B Cpelax C pPa3IMYHBIMH (U3UKO-MEXaHHYECKUMHU
XapaKTepUCTHKaMHU (BaKyyM, BO3AyX, BOJIa, TOPHAs MOPOa, METAJLI, a0COIIOTHO HenehopMupyeMoe
teno). [TonsTue 06 ymapHoii aguadarte BemiecTsa, 3auch yaapHO# aquadatel B 00001eHHO0# Gopme.
DKcIepUMEHTAbHBIE METOABl M3YUEHHUS C)KMMAEMOCTH KOHJICHCHPOBAHHBIX BEIIECTB B 00JacTh
BBICOKMX U CBEPXBBICOKHX JlaBIeHUH. TeopeTnyeckoe 1 MPaKTUYECKOe 3HaU€HUE 3TUX PE3YJIbTaTOB.

Pa3znen 2. Pabora B3pbiBa

bananc sneprum npu B3pwiBe. lloHsATHE O OpHM3aHTHOM W (yracCHOM JEHCTBHH B3pbIBA.
DKcrepruMeHTaTbHBIE METO/IBI OLIEHKU paOOTHI B3pbIBa. MIMITyIIbc KOHTAKTHOTO B3pPBIBA M €0 CBSI3b C
paspymanmM JeiictBueM B3pbiBa. [loHsTHE 00 aKTHMBHOM YacTH 3apsiia ¥ METOJIbI €€ BBIYHCIICHHUSI.
MerarenpHoE IeUCTBUE B3pbIBA. SIBIIEHHE OTKOJA M €r0 POJb B Pa3pyLIAIOIIEM JIECHCTBUM B3pbIBA.
KymynaruBroe neiictBue B3peiBa. ['mapoanHamuueckas Teopus (GOpMHUPOBAaHUS KyMYJISSTUBHOU
CTpyun U ee OpoHenpoOuBHOro paeWcTBus. BnusHue (OpMbl KyMYISATHBHOM MOBEPXHOCTH H
napameTpoB JieToHauuu BB Ha GpoHenpoOuBHOE 1efiCTBHE KyMYJIATUBHOTO 3apsijia.

3aKOHOMEPHOCTH (POPMUPOBAHUS M PACIPOCTPAHEHHS YAAPHBIX BOJH B J1e(OPMHUPYEMBIX
cpelax. DKCIIEpUMEHTAIBHBIE METOJBl ONPEAEICHUS NapaMeTPOB YAAapHBIX BOJH IIPU B3pBIBE B
Pa3JIMYHBIX cpelax. BeIBOJ OCHOBHBIX COOTHOIIEHUH, ONPEIEIAIOMINX YACIbHbIN pacxon BB, pacuer
30H pa3pylleHuss U O€30MacHBIX PACCTOSIHUM MPHU B3PHIBE C HUCIOJIB30BAHUEM AJIEMEHTOB TEOPHUU
no106ust. B3pbIBBI B IpyHTE, B BOJIE, B BO3JIyXE.

Pa3nen 3. [IpumeHeHue B3pbIBYATHIX BellleCTB B TOPHO100bIBaIOIEH NPOMBIILIEHHOCTH

Bnusiane Gpusnko-MexaHH4eCKUX CBOWCTB FOPHBIX MOPOJ Ha yaeIbHbIN pacxoa BB. Cucremsl
TOPHBIX BEIPAOOTOK Ha OTKPBITON MOBEPXHOCTH M MOJI 3eMiieil. MeTo bl BeIeHUs B3PBIBHBIX paboT B
TOPHOM ITPOMBIIITIEHHOCTH. MeTo1 HakJIaiHbIX 3apsA0B, IITYPOBLIX 3apsAa0B, KopoTkozaMeieHHOE
B3pbIBaHuE. OCOOEHHOCTHU B3pBIBHBIX PadOT B IIaXTaxX OMACHBIX I10 ra3y M NbUIH. Beiropanue u Mepsl
00pbrOBI ¢ HUM. MeTOo/T CKBaXKMHHBIX 3apsA10B. MeTO/1 KOTJIOBBIX U KAMEPHBIX 3apsAa0B. B3pbIBbI Ha
copoc u BeIOpoc. CoBpemMeHHBIE TpeOOBaHWS TOPHOAOOBIBAIOIICH MPOMBIIIJIEHHOCTH K
COBEPILECHCTBOBAHUIO COCTaBa B3PBIBUATHIX BEIIECTB, M3roTOBIeHNE BB Ha MecTe npumeHeHusI.

Pa3nea 4. IlpuMeHeHue B3pbIBYATHIX BellleCTB B METAJLIYPIrUM, BOEHHBIX M HAYYHBIX
nesasx

B3peiBHbIE paboThl B HeTe0OBIBAONICH MPOMBIIUIEHHOCTH. TOpHeIupoBaHUe CKBaXHUH,
nepdoparys ckBaxuH. B3pbiBHOEe OypeHue ckBaxuH. JIukBunanus aBapuil. B3peiBHbIE paOoThI B
ctpoutenbeTBe. [locagka Haceilel, KOpYeBKa IHEH, Bajka jeca. Pa3pyllieHue crapelx HOCTPOEK,
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co3nanue BogoeMoB. Mcrionp3oBanne BB mis 06paboTku MeTasuia B3psIBOM. B3pbIBHAS MITAMITOBKA,
CBapkKa, pe3Ka, B3phIBHOE ynpouHeHue. TexHomnorus u BB, mpumensiembie I 3THX BHIOB padoT.
Ucnons3zoBanue BB 1151 cHapsbxkeHust 0oenpuiacos, OCHOBHbBIE BUIbI 3aPsI0B U TUIIbI IPUMEHSIEMbBIX
BB. [IpuMmeHeHne 3HEpProeMKUX COCIUHEHUM ISl TOHKOTO HEOPTaHUYECKOr0 CUHTE3a. TeXHOJIOrus
JETOHAIMOHHOTO CHHTE3a CBEPXTBEPIBIX MaTepuanoB (HUTpuga Oopa W YIBTPAIUCIIEPCHOTO
ajMasa), CO3J1aHHe CBEPXBBICOKUX JABJICHUI JUISl HAYYHBIX LEJEH.

4. O0beM y4eOHOM JUCHUILIMHBI

O0BbeM TUCHUIIINHBI
3E Akan. u. | Actp. u.

Bun yuebHol paboTbl

OO01ast TPYA0EMKOCTh AUCHUILINHBI 4 144 108
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1.33 48 36
Jlexuu 0.88 32 24
[TpakTnueckue 3anstus (113) 0.45 16 12
B TOM 4Hclie B (hopMe MPAKTUUECKON MOJITOTOBKU 0,22 8 6
CamocrosiTesibHas padoTa 1.67 60 45
KonTtakTHasi camocTosiTenbHas paboTta - -
1,67
CamocTosiTeIbHOE H3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 60 45
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAS ATTECTALHS 1 0,4 0,3
IToAroToBKa K 3K3aMEHY. 35,6 26,7
Bujx koHTpOJIS: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Hcxomubie npoaykThl 1 JHC»

1. Henp AUCHUIUIMHBI — O3HAKOMIIEHHE OOYYAIOIIMXCS C XHUMHUYECKOM TEXHOJIOTHEU
MIPOM3BOJICTBA HCXOJHBIX COCIWHEHUH WCIONB3YEMBIX TMPU TIOTYYCHHH SHEPTrOHACHIIIICHHBIX
maTtepuaioB (OM). C OCHOBHBIMH MpPHHIIMIIAMH BBIOOpA CHIPHEBOW 0a3bl, €€ BIMSHUEM Ha
YKOHOMHYECKYIO 3P PEKTUBHOCTD, TEXHOIOTHYECKYIO U IKOJIOTUIECKYIO 0€301aCHOCTb.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAIOUIUIACS T0JIKEeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

MCK-1.1 (TICK-1.1.1); TICK-1.3 (IICK-1.3.5, TICK-1.3.11, I[ICK-1.3.12, TICK-1.3.13).

3uamo:

— OCHOBHBIE NPUHIUIIBI BEIOOpPA CHIPHEBO 0a3bl Mpon3BoOACTBa DM;

— TEOPETHUYECKHE OCHOBBI MPOIIECCOB MOJNYUYEHUSI UCXOIHBIX MPOAYKTOB JUIsl IPOM3BOJICTBA
OM;

Ymemo:

— MIPOTHO3UPOBATh MNEPCIEKTUBHbIE MYTH Pa3BUTHUS TEXHOJOTUHU IPOLECCOB MOIYYEHUS
UCXOJHBIX IPOJYKTOB JUIsl MPOM3BOACTBA OM;

Bnaoemy:

— COBpEMEHHOI HH(popManueld Mo MeToJaM MPOU3BOJCTBA HMCXOAHBIX MPOAYKTOB JUIS
npousBojicTBa OM B Poccun u 3a pydexom;

— HaBBIKAMU M3y4eHHUs U 00001eHHs HH(POPMAIUY B 00JIACTH XMMUYECKON TEXHOIOTHH.

3. Kparkoe conep:kanue JTUCHUIIAHBI:
BBegenne. OOmme noaxoasl K BbIOOPY ChIpbs JUIsi mpousBoacTBa OM. dakrtopsl,
OTIpeNieNAIoNUe  1e1eCOO0Pa3sHOCTh  CO3JaHMs HOBBIX M MOJEPHHU3AIMHM  CYIIECTBYIOLIMX
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IPOM3BOJCTB. BBIOOp M CHMHTE3 HOBBIX COCIMHEHMH, M3ydyeHHE MX (PU3MUECKUX, XMMHYECKHX U
CHELMATbHBIX CBOMCTB, OIpeNeleHnue OOJIACTH MCMONb30BaHus. llapamerpbl, Ompenensione
3¢ (EeKTUBHOCTh TEXHOJIOIMU: HATMYKME LIUPOKON ChIpheBOM 0a3bl, 3KOHOMHUECKas 3(PPEKTUBHOCTb,
TEXHOJIOTUYECKasi M SKOJIOTUYECKas Oe30MacHOCTb.

Pa3nen 1. [TonyyeHne apoMaTHYECKUX COCIMHEHUNM W3 He(PTH W KaMEeHHOro yriisi. BiausHue
TEXHOJIOTUM Ha Ka4yeCTBO MOJy4YaeMbIX YriieBojoponoB. IlepBuunas m BTOpHYHas nepepaboTKa
He(TH, TPOLECChl  KPEKHHra, NHPOJau3a, pPUPOPMHUHIA,  KATATUTHUUECKUE  CUCTEMBI.
TepmoauHaMuyeckue M KUHETHYECKHE (PaKTOPhl U UX BIMSHUE HA COCTaB MPOJYKTOB. Brinenenue
apOMAaTUYECKUX YIIIEBOJOPOJOB, OUMCTKA OT CEPHUCTBIX U a30TUCTBIX COCAMHEHUH COeTUHEHN.

Pazgen 2. Vcnonp3oBaHue 3aMEIIEHHBIX apOMAaTHYECKHX YTJIEBOJOPOAOB B MPOU3BOJICTBE
SHEPrOHACHIILEHHBIX MAaTEPUAJIOB.

[lonyyenne  ¢eHonma, pe3opuuHa, ¢UIyporimOnMHA, O€H3WIaMuHa,  XJIOpOEH30Ia.
[amronuHUpyonme U Cylnb(QUPYIOLIE areHTh.

Pazaen 3. Ceipbe Ui HOTYYEeHUST HUTPOIDUPOB.

HenpenenbHble yriieBOOpO/Ibl, 3MOKCH/bI, HMOJUCIUPTHI: METO/Abl CHHTE3a, TEXHOJOIHMS,
TpeOOBaHUS K KAYECTBY.

Pazgen 4. CoipbeBast 6a3a npou3BOJCTBA HUTPAMHHOB.

VYKcycHasi KHUCIOTa, YKCYCHBIM aHTHIPHI, AIbICTUABI, YPOTPOIHH, TJIMOKCAIb. MeETObI
HOJIy4EHHUs1, TEXHOJIOI s, TpeOOBaHUS K KAYECTBY UCXOHBIX IPOJTYKTOB.

Pa3nea 5. CrippeBas 6a3a Moay4eHHUS] HOBBIX U NEPCIEKTUBHBIX DM.

TpuazonoH, npou3BOHbIE FreKCaa3au30BIOPIUTAHA, 2-METUIIIUPUMUIHIIOH.

4. O0beM y4eOHOH JUCHHUILIMHBI

O0BeM TUCHUILTAHBI
Bun yae6HO# paboThI 3K Axan. | Actp.
q. q.
OO011ast TpyA0€MKOCTh JUCITUILIMHBI 2 712 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0.9 32 24
Jlexun 0.45 16 12
[Tpaktuueckue 3ausatus (I113) 0.45 16 12
B TOM 4ucJie B pOopMe NPAKTUYECKON MOJATOTOBKU 11 4 3
CamocrosiTeJibHAas pa6oTa 1,1 40 30
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
11
CaMOoCTOSATEIbHOC U3YUCHHE PA3/ICIIOB IUCITUTIIHHBI 39,8 29,85
Bua konTpossi: 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI

«OcHoBbI TexHogoruii JHM n nzaenmii»

Jucnunnmaa «OcHoBbl TexHosnornit OHM n m3penuin» coctouT u3 IByX 4dacteld. Ilepas
YacTh YWTAETCS B ISATOM CEMECTpe U SBISAETCA MEpBOH MNpOoPUIMpYOIEH AUCHUILIMHON IO
cnennanu3anuu. Ee HazHaueHHe — O3HAKOMHUTH OOYYalOIIUXCs C MEPBUYHBIMU, CAMBIMU OOLIMMHU
MPEJICTAaBICHUSIMH 00 HSHEProOHACHIIIEHHBIX MaTepuanax, HX KiIacCU(QHUKalUU, TEXHOJOTHUIX
MOJy4YEeHHUsI, OCHOBHBIX pPEXHMAax B3pbIBUATOrO IpeBpalleHUs, OO0NacTAX NpuUMeHeHus. B
JaIbHEWIIEM [IOJIyY€HHblE CTYJEHTaMH B XOJ€ U3YYeHHUs JaHHOM JUCIHUIUIMHBI oOIIue
NPEJICTaBICHUs] TOJYy4aroT YIIIyOJIeHHOE pa3BUTHE B Kypcax «XHUMHS 3HEPrOHACBHIIICHHBIX
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coequHenui», «Teopus, cBoiictBa n npumenenne DHC u uznenuit», «XuMHYECKass TEXHOJIOTHUS
opuzantabix DHC», «Xumuueckas ¢uszuka DHM», «Texnonorus cmeceBsix DHM» u Bo BTOpOit
4acTHU JaHHOU JUCHMILTUHBL.

Bropas yacTtb unTaercs B 1eBITOM cemecTpe. Ee Ha3HaueHne — 03HaKOMUTh 00y4aroIuxcs ¢
TEXHOJIOTUSIMU co3/1aHus U npuMeHeHuss DHM, ncrosb3yeMbIX B peKUME TOPEHHUS.

YACTD 1 (cemecTp 5)

1. Ieab AMCHMIVIMHBI — O3HAKOMJIEHHE CTYJIEHTOB C OCHOBaMHU IIPOLIECCOB T'OPEHUS U
B3pbIBa, OCHOBHBIMH BOMNPOCAMH B XUMHUU M TEXHOJOTUU TMPUMEHEHHUS SHEPrOHACHIIICHHBIX
maTepuanoB (OHM) — unAMBUAYyaIbHBIX U CMECEBBIX B3phIBUATHIX BellecTB (BB), »kuakux u TBepabix
pakeTHbIX TOIMB (XKPT u TPT) 1 nopoxoB CTBOJIBHBIX cUCTEM, TMpoTeEXHUYEeCKUX cocTaBoB (I11C),
KOMILJIEKCOM TPeOOBaHUH, MpeIbsBIseMbIx K DHM.

2. B pesyabTrare nu3y4eHusi AMCUMILIMHBI 00y4AIOLINICS JOJIKEeH:

Obnadamye cneayomUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

MK-3 (T1K-3.4); ICK-1.3 (TICK-1.3.1, TICK-1.3.8, [ICK-1.3.10, I1CK-1.3.13).

3namy:

— KpUTEPUHU  B3pBIBUATOCTH XUMHUYECKUX COCOUHEHMM M  CMeced, COBPEMEHHYIO
kiaccupukanuo SHM, ocHoBHbBIE (POPMBI HX XUMHUYECKOT'O IIPEBPALLICHHUS;

— INPUHLMIIBI CO3/1aHUS UHAUBUYaJIbHBIX U cMeceBblx DHM;

— OCHOBHbIE HallpaBJIeHUs UcIosib3oBaHus DHM B pesxrMax ropeHus u AeTOHalMY;

— METO/IbI HCCIIEIOBAHUS (PU3UKO-XMMHUYECKUX M B3PhIBUATHIX CBOCTB DOHM;

— 9Tanbl HCTOPUUECKOIO Pa3BUTHS, COBPEMEHHOE COCTOSIHUE U HAIPaBJICHUS IEPCIEKTUBAMU
coBepienctpoBanust JHM;

Ymemy:

— a”HanM3upoBaTh HHGopMmarmo 06 DHM, onpenensTs ero No COCTaBy XapaKTepHbIE PEXKUMBI
IpeBpaleHus U 00JIacTh PUMEHEHUS;

— [IPOTHO3UpPOBaTh MyTH coBepiieHcTBoBaHuMs OHM B mmaHe 3ddexTuBHOCTH,
HKOHOMHUYHOCTH, 0€30MIaCHOCTH U 3KOJIOTUH MPOU3BOACTBA U IpuMeHeHus JHM;

Braoemw:

— HaBBIKAMHM pacyeTa BaXHEHIIMX B3PBIBUATBIX XapPAKTEPUCTUK M 3HAHMEM METOJIOB
DKCIEPUMEHTAIBHOTO ONPEIEIEHUS XapaKTEPUCTUK COCTaBOB;

— COBPEMEHHOI MHpOopMaIueil 1o KOMIIOHEHTaM, PelenTypaM, TEXHOJIOTHSIM MOIyYeHUs U
00JacTsM MPUMEHEHHS] CMECEBBIX SHEPTrOHACHIIIEHHBIX MaTeprasioB B Poccun u 3a pyoexoMm;

— HaBBIKAMHU M3Yy4eHHUs, 0000IIEHHUs U aHaau3a MH(OpPMAIMK MO BONPOCaM, CBA3AHHBIM C
COBEPLICHCTBOBAHUEM TEXHOJIOTUHU TIOJYyYEHHUS U IPUMEHEHHUS CMECEBBIX SJHEPTOEMKUX MAaTEPHUAJIOB.

3. Kparkoe cogep:xaHue TUCHMILIUHBI:

Pa3nea 1. OcHoBHBIE (pOpMBI XUMHYECKOro npespamenns JHM

Ilonatue o sHeproHaceimeHHbIX MaTepuanax (DHM). Ilonartue 06 ocHOBHBIX (opmax
XUMHYECKOI0 IMpeBpamieHns OM: MEIUIEHHOM TEPMHMUYECKOM pPa3jOXKEHUH, TOPEHHUH, ETOHALNU.
[TapameTpsl POLIECCOB TOPEHNUS U AETOHAIMH: CKOPOCTh PaclpOCTPAHEHUs], KpUTUYECKUH AUaMeTp,
BEJIMYMHBI JABJICHUHA B BOJIHE, TEIJIOTAa NpOIecca, MX 3aBUCUMOCTh OT PA3JIMYHBIX (DaKTOPOB.
ITepexon ropeHust B IETOHALIUIO.

Paznen 2. Knaccupukauus IHM, o0mme cBereHust
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Uctopuueckuii nyts pazsutuss OHM. Ilpunuunsr koHctpyupoBanuss BB u sHeproemkux
komroHeHTOB mopoxoB u TPT. Knaccupukamuss OM 1o mnpuMeHEHUIO: OpHU3aHTHbIE U
WHULIMUPYIOIIME B3phIBUaThIe BemecTBa (BB), mopoxa, xunkue u TBEpabie pakeTHbie Torua (OKPT
u TPT), nuporexanueckue coctassl (I1C). Tpebosanus, npenpssisiembie kK BB, mopoxam, TPT u I1C,
WX XapaKTEPUCTUKHU, 00JIACTH TPUMEHEHHUSI.

Paznea 3. Ilonyyenue uaanBuayaababix OHM

OCHOBHbIE XHMHYECKUE IPOLECCHl IOTYYEHUS uHauBuayanbHeIX  BB.  CmocoOsr
OpraHu3allii MpPOLECCOB B IPOMBIIUICHHOCTH. [IpoBeNeHHEe OCHOBHBIX peakUuil MOJydYeHHs,
BBbIJICJICHUE IPOJYKTa, OYHUCTKA OT MpuMeced, BBIIYCK ToTOBbIX ¢(opM. I[Ipumep OGi0K-cXeMBl
npou3BojacTBa BB. CnocoOsl momyuenust msnenuii w3 BB. Ilytu obGecrieuenusi GezomacHOCTH
IPOLIECCOB. DKOJIOIMYECKHE U IKOHOMUYECKHE aCIIEKTHI.

Pasnea 4. Ilonyyenune cmeceBbix IJHM

Heo0OxomuMocTh ¥ IpUHITUIIEL co3anust cMeceBbix DHM. KommonenTHas 6a3a cmeceBsix BB.
Tunbl cmeceBbix BB, nx xapaktepuctuku, obsactu npumeHeHus. IIpuHIMIBI KOMIOHOBKH M
KoMInoHeHTHas 0a3za nmopoxoB, TPT u I1C. dyHKuMK NOAMMEPHBIX KOMIIOHEHTOB B DM, noHsTHE O
IUIACTU(HULIUPOBAHHBIX Y HATIOJHEHHBIX IOJIMMEPHBIX MaTepranax. AKTUBHbBIC U HHEPTHbIE TOPIOYHe
cBasyromue. CrnocoObl nepepaboTku cmeceBblx OHM. Bompockl 6€30macHOCTM W 3KOJIOTMU
TEXHOJIOTMYECKOT0 IIUKJIA SJHEPreTUYECKUX MAaTEPHUAIIOB.

Paznen 5. Cucrembl 1 ycTpoiicTBa, ucnojb3yomue JHM

Knaccudpukauusa opyxus, ucnonssytomero DHM. Buael apTUiuiepuiickux M pakeTHBIX
cucteM. [lpuHiuns! neiictBusi, ocoOeHHOCTH. OCHOBHBIE MPOLECCHI, TPOUCXOAIINE B PAKETHOM
JIBUTaTele, MpH apTUIUIEPUHCKOM U BBICTpese U B razoreHeparopax. Kinaccudukanus peakTUBHBIX
neurareneil. Kiiaccugukanuus pakeTHbIX TOIUIMB, 1opoxos, JKPT u TPT.

Pa3nea 6. [lpumenenue JHM B pe:xkume neToHALUM

ITpumenenne BB B rpaxiancKkuxX ¥ BOGHHBIX 1eNsX. Busl 6oenpunacoB U Ipyrux U3AeIui,
conepxkamnx BB, nx KoHCTpykTHUBHBIE 0coOeHHOCTH. bpuszantHoe u (yracHoe aeiicTBue B3phIBa.
[TonsiTHe 0 KymynaTUBHOM > dexte. Macmtadsl npuMeHeHrst BB B BoeHHOM Jiene 1 B rpak JaHCKUX
LEeTAX.

Pasnea 7. llpumenenne JHM B pe:kume ropeHust

PaznooOpasue 3a7au, peraeMbiX ¢ MOMOLIbIO SHEPTETUYECKUX MAaTEpUANIOB, HCIOIb3YyEeMbIX
B pexxumMe ropenus. ['openne BB, nopoxoB u nuporexunueckux coctaBoB (I1C). Duepreruueckue u
OarrcTuyeckre Xxapakrepuctuku mopoxoB U TPT. I'eomerpuueckue GopMbl 1 pazMepbl TOPOXOBBIX
3aps0B.

Knaccudpukanus u macmradel npumenenus 11C. Kommnonents! [1C: okucnurenu, roproyee,
[IEMEHTATOPHI, JOOAaBKH CIENUATBLHOTO HaszHaueHWs. DddekTsi, mocturaembeie ¢ momorisio [IC.
Oco0Gennoctu ropenus [IC. TpeboBanus, npeabssisemsie k [1C.

Paznen 8. Meroabl ucciaenosanuda ceoiicts JHM

PacueTHpie u OKCIICPUMEHTAJIBHBIC MCTOABI OIPCACICHUA TMMapaMETPOB TEPMUUCCKOTO
pacnaaa, rop€Hud U ACTOHALIUH. TCHJ'IOTa, TEMIICpATypa U COCTAaB NPOAYKTOB IOPCHUA. PacueTHbie 1
SKCHICPUMCHTAJIbHBIC METOJAbI UX ONIPCACIICHU.

[Tonstre o ¢usmveckold U XuMU4eckor croiikoctu DHM, cCOBMECTUMOCTH KOMIIOHEHTOB
cmeceBblx OHM, rapantuiinbsie cpoku xpanenus. [lonstue o uyBctBuTenbHocT DHM K pa3zinuuHbiM
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BO3/ICHICTBUSAM: TEIJIOBBIM, MEXaHUYECKUM, (YAap, TPEHUE) U JIP., METObI UX orpeaeneHus. MeTo bl
TEPMHUECKOT0 aHAJIN3A.

Pa3nea 9. IlepcniekTuBbl pazsutusa JHM

CoBpemennbie TpeOoBanus k DHM. IlepcrieKTHBHBIE WHAWBUIYAIbHBIE COCIUHEHUS U
KOMIIOHEHTHI cMeceBbIX DHM. IlepcnieKTuBbI pa3BUTHSI TEXHOJIOTMH IIOJYUYEHUSI UHAUBUTyaJIbHBIX U
cmeceBbix OHM. [lonsitue 06 yTHin3anum s3HepreTuyeckix mMarepuanos. KoHBepcus mpousBocTBa
OHM, nBolHbBIE TEXHOJIOIHUH.

YACTD 2 (cemecTp 9)

1. lesb AUCHUILUINHBI — O3HAKOMJICHUE 00yYaroUMXcs ¢ OOMMU MPUHLIUIIAMEU CO3/IaHus U
COBPEMEHHBIMH TPEOOBAHHMSIMH K SHEPrOHACHIIICHHBIM MaTepuanaM, HCIOIb3YEMBIX B PEKHUME
ropeHust — XUAKUX W TBepAbIX pakeTHbIX TOmIuB (JKPT m TPT), mopoxoB CTBOJBHBIX CHCTEM,
ra3oreHepUpyOIUX TOIUIMB, TOIUIMB CHEHUAIBHOTO HA3HAYCHUS, a TaKXKe MUPOTEXHUYECKUX
cocraBoB (IIC), ¢ uX KOMIOHEHTHOW 0a30i, COCTABOM, TEXHOJOTHUSMHU ITOTYYCHHS, OCHOBHBIMU
XapaKTepUCTUKAMU M METOJIaMU MX PETyIUpOBaHHUA, a TAKKe C OOJACTSIMHU HMX HCIOJIb30BaHUS B
BOEHHBIX U MUPHBIX LETAX.

B pe3yabTare nzyueHus JMCUMIJIMHBI 00yYAIONINIACS T0JIKEH:

Obaaoams cleqyOMUMU KOMIETSHIIMSIMA U UHAUKATOPAMH UX JTOCTHXKECHUS:

MK-3 (T1K-3.4); ICK-1.3 (TICK-1.3.1, TICK-1.3.8, [ICK-1.3.10, I1CK-1.3.13).

3namy:

— kJaccuukanuio, TpedoBaHus, mpaBuia KOMIOHOBKH OHM, uCHONB3yeMbIX B pekHMe
TOpEHUS

— TEOPETHUYECKHE OCHOBbI PabOThl M OCHOBHBIE IMPHUHLMIIBI YCTPOMCTBA >KUIKOCTHBIX U
TBEPAOTOIUIMBHBIX PAKETHBIX JIBUraTelied, CTBOJBHBIX CHCTEM, ra3oreHeparopoB, MI/I-
TEHEPaTOPOB;

— TpeboBaHus kK komnoHeTam OHM, ncnonb3yeMbIx B peskuMe ropeHus, UX Kiaccupukaiuio,
CBOICTBa MPUMEHSIEMBIX U MEPCIIEKTUBHBIX KOMIIOHEHTOB, METO/IbI UX MOJTYYECHHUS

— ocHOBHbIe XapakTepuctukn OHM, wucnonb3yeMblX B peXHME TOpEHUS W NyTH HUX
peryinupoBaHus;

— B3aMMOCBA3b XapakTepucTuk DHM HConap3yeMbIX B peXUME FOPEHUs, U CHAPSKACMBIX
UMM YCTPOUCTB ¢ 001aCThIO0 UX IPUMEHEHHUS;

Ymemn:

— a”Hanmu3upoBaTh HHpopMmaruo 060 DHM ucnonap3yembIx B pexKUME FTOPEHMS], OIPEEINIATh €ro
10 COCTABY XapaKTEPHbIE PEKUMBI ITPEBPALICHUS U 00JIaCTh IPUMEHEHMUS;

— IIPOTHO3UPOBaTh IYTH COBEpIIeHCTBOBaHUSA OHM, nCnonb3yeMblX B peXHME TOpEHMs B
iaHe 3G PeKTUBHOCTH, SKOHOMUYHOCTH, O€30MaCHOCTH U 3KOJIOTUH MIPOU3BO/ICTBA U IPUMEHEHUS;

Bnaodemu:

— COBPEMEHHOI MH(pOopMaIueil 1o KOMIIOHEHTaM, pPelenTypaM, TEXHOJIOTHSIM MOJyYeHUs U
oOracTsM puMeHeHusl U xapakrepuctukam DHM, ucnonpzyembix B pexkume ropenust B Poccun u 3a
pyOexom;

— HaBBIKAMU HU3Yy4YeHUs, 0000IIeHHUS M aHaiM3a WHGOPMAIMU IO BOMPOCAM, CBS3aHHBIM C
COBEpIIEHCTBOBAHUEM TEXHOJIOTUU TONy4YeHUuss U npumeHeHus DHM, ucnonb3yeMbIXx B pexuMe
TOpEeHUs,, MPOrHO3UPOBAHMEM TIEPCHEKTUB TPUMEHEHHUS HOBBIX KOMIIOHEHTOB, pELENTyp H
TEXHOJIOTU.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:
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Pa3nen 1. Beenenue

Lenu, 3anaum 1 OCHOBHBIE pa3/ieNbl Kypca. 3HaUeHHE Kypca JUIsl TOATOTOBKU CHEIIUATMCTOB
B 00JacTW XHWMHHU, TEXHOJOTMU M NIPHUMEHEHHUs JHeprerudyeckux matepuanoB. CBs3p Kypca ¢
06H.I€T€OpeTI/I‘I€CKI/IMI/I H criequaJIbHbIMU JUCHUITJIMHAMMU.

Knaccudukanus sHepreTHuecKux MaTepHalioB, UCHOIB3YEMBIX B peXUME TopeHus. Tumbl
PEaKTUBHBIX JBUTATE]CH U TOMIMB, 00JacTu UX npuMeHeHus. COBpEeMEHHOE COCTOSIHHE PaKeTHOM
TEeXHHUKHU B Poccuu u 3a pyOexom.

Pa3zneus 2. TpeOoBaHMs K PAKETHBIM TOIJIMBAM. JHEPreTu4ecKue XapakTepucTuKN

TpeboBanusi Kk pakeTHbIM TOIUIMBAM. YJIEJIbHBIA UMIYJIbC KaK OCHOBHAs SHEpreTudeckas
XapaKTEPUCTHKA PAKETHBIX TOIIMB — (PU3NYECKUN CMBICI, 3aBUCHMOCTD OT pa3jIM4YHbIX (PaKTOpPOB,
€ro MmoTepu, MyTH HUX CHIDKEHHUS. CBS3b XapaKTEpPUCTUK TOILUIMBA M PAKETHl uYepe3 BEIUYHHY
YAEJIBbHOTO UMITYJIbCA.

Paznen 3. /KPIA u ’KPT

OcHoBHble uctopuueckue Htanbel co3ganus JKPJl. [lpunuunsr ycrpoiictBa KPJI,
knaccupukanus XKXPT. Oxkucnurenmn m roproune JKPJ[. BriGop cpeam coenmuHeHHH pa3iWYHBIX
knaccoB. [lpumensembie okucnutenu u roproune JKPJ[: cBoiicTBa, cnocoObl mondy4deHwus,
JIOCTOMHCTBA, HENOCTaTKU. OHepreruueckue xapaxrepuctuku JKPT. CamoBocnnamenstoniuecs
TOIIMBA, THOpHIHBIE TOIUMBa. OJHOKOMITIOHEHTHBIE TOIUIMBA, JKUAKHE IMOPOXa. 3aBHUCHMOCTH
obnacreit npumenenus JKPT ot ux cBoicTB.

Pa3nes 4. Boicokomolieky/isipHble cOeIUHEHUSA

Krnaccudukanuss nommMepoB IO XHMHUYECKOMY CTPOEHHIO. MOneKyIsipHO-MaccoBoe M
MOJIEKYJIsIpHO-4McIoBOe  pacnpenenenue. Kondurypamus Makpomonekyn. HanmonexkynspHas
CTPYKTYpa IOJIMMEPOB.

[Tonmyyenue nonumepoB. PanukanbHas noauMepusanus. MoHHast 1 MOHHO-KOOPAWHALIMOHHAS
nonuMepuszanus. [lomunkonaencanus. CXoncTBa U pa3iauyus NOJUMEPU3ALMH U TMOJIMKOHICHCALUH.
Meronsl OpraHusamuu IIPOLIECCOB. BrytpuMonexyispHbie IIEPETPYIIIUPOBKU 3
MOJIMMEPAHATIOTUYHbIE TpeBpalieHus. CIIMBaHUE M OTBEPXKIACHHE IOJIMMEPOB. XUMHUYECKas H
bu3nyeckas AeCTpyKIUs, CTaOMIM3anus NOJIMMEPOB.

duznueckue u (1)2130BBIG COCTOSAHUA IMOJIMMEPOB, TCPMOMECXaAHNUUCCKaA KpHBasd.
PenakcanmoHHbIE TIpoLECCHl B MOJIMMEpPAxX, THCTepe3uc. VICTHMHHBIE M KOJUIOMIHBIE PacTBOPBI
MMOJIMMEPOB. HJ'IaCTI/I(l)I/IKaHI/ISI M HAITOJITHCHUC TTOJIMMEPOB. TexHomorns MOJIMMEPHBIX MaTCpHAIOB.

Paznen S. Komnonentnas 6aza TPT

CpaBHeHHUE )KUJKUX U TBEPIBIX pakeTHbIX ToumB. Obnactu nmpuMeHenus paket ¢ JKPJI u
PATT. OcHoBuble uctopuueckue 3tansl pa3sutus PT u PJI.

Knaccupukanus TPT mo cocraBy. OCHOBHBIE THUIIBI KOMIIOHEHTOB MeTaTenbHbIX BB,
tpeboBanus Kk HUM. Oxucaurenu TPT. TpeboBanus, BEIOOp cpey OpraHUYECKHX U HEOPTaHUUECKUX
coenunenuil. [lepxmopatel ammonust (I1XA) u kanus — nonydeHue, CBOMCTBA, MapKH BBIITYCKaeMOTO
ITXA. IlepcnextuBHble okucaurenan TPT — Hutpar ammonus, AuHUTpamuaar ammoHus (A/JHA),
HuTpodopmar ruapasuHa. llomyueHue, cBOICTBa, JOCTOMHCTBA, HENOCTaTKH. MeTalandeckue
roproyne — (QU3NKO-XMMHUYECKHE OCHOBBI MpPHUMEHEHHs. BbIOOp, JAOCTOMHCTBA M HEIOCTATKH
pPa3IMYHBIX METAUIMYECKUX Toprouux. [IpuMeHsemble MeTAIIMYECKHME TOpIOYUE — IIOJy4EHHE,
MapKH, aKTUBHOCTb, cTabunm3amus. ['uapuasl MetamuioB kak roprourne TPT. TpeGosanus, BeIOOp,
NoJlyueHue, cBoWcTBa. JIOCTOMHCTBA M HENOCTAaTKM TOIUIMB C TUAPUIAMH. ODHEPreTHYECKHE
HanonHutenu  TPT. TpeGoBanus, BBIOOp, CBOMCTBA NPUMEHSIEMBIX M  IEPCHEKTHBHBIX
HHEPreTUYECKUX HAITOJTHUTEIICH.
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I'oproune cBs3yronue BemniectBa (I'CB) — TpeGoBanus, kiraccuukanus Mo CTPyKType U 10
COCTaBy, THILy PacTBOPOB IOJIMMEpa B IUIACTH(QHUKATOpe. XUMHUYECKHE U (DU3UYECKHE METObI
crpykrypupoBanusi TPT — noctonncTBa u Hegoctatku. [Tonmumepnas ocaoBa I'CB — knaccuduxarus,
JIOCTOMHCTBA, HEIOCTaTKH, oOnactu npuMeHenus. [Inactudukaropsr I'CB — ¢usnko-xummuueckue
OCHOBBI IPUMEHEHUS, KJIaccu(puKanus, 00J1aCTH IPUMEHEHHUS.

TexHonorus moyiydeHUuss HUTPOUEIUTIONI03bl. CBONCTBA HHUTPOLIEIUIIONIO3bI U OOJACTH €€
npUMeHEeHHs. TeXHOJIOTUSI M3TOTOBIICHHS M KOMIIOHEHTHas 0a3a MUPOKCHIIMHOBBIX, KOPAMTHBIX,
OQJUTMCTUTHBIX, C(EPUYECKUX, BHUCKO3HBIX U IUIACTU30JbHBIX HUTPOLEIUIIONO3HBIX IMOPOXOB.
3aBUCHUMOCTh 00JaCTH TNPUMEHEHHS HHUTPOLECIUIIOJIO3HBIX IMOPOXOB OT COCTaBa U TEXHOJIOTMH
U3TOTOBJICHHUS.

Pa3znea 6. Xapakrepucruxku TPT

Tpebosanust k TPT, ocHoBHble xapakTtepucTuku TPT. DHepreruueckue (3HEproMaccoBble)
xapakrepuctuku TPT, ux 3aBucuMocTh OT coctaBa TtoruBa. OOnactu npumenenuss TPT B
3aBUCUMOCTH OT UX SHEProOMacCOBBIX XapaKTEPUCTHK.

Ycrpoiicteo u  dyaknuonupoBanue PJITT, HeoOXoAMMOCTh ydera OaJTUCTHYCCKHX
xapakrtepuctuk TPT, ux B3auMOCBS3b C XapaKTepUCTUKAMM 3apsja, ABuraress v paketsl. [lytu
perynupoBanus Oamnctudeckux xapaktepuctuk TPT. BrnusHue cooTHOIIEHUS U TUCHEPCHOCTH
KOMIIOHEHTOB Ha Oamiuctudeckue xapakrepuctuku TPT. ®dusznueckue MeToabl peryaupoBaHUS
Oamnmuctuueckux xapaktepuctuk TPT. PerynupoBanume Oamnmuctudeckux xapaktepuctuk TPT c
MOMOIIBIO T0OABOK XMMUYECKUX BemlecTB. YnpasieHue padoroit PITT Ha ee pa3nuuHbIX cTaausX.

Mexannueckne xapakrepuctuku TPT, HX B3aMMOCBA3b C XapaKTEPUCTHKAMH 3apsija,
nBurarenss U pakersl. 3apsiabl TPT: cmocoObl pacmosioeHuss B JBUTraTelie B 3aBUCHMOCTH OT
MeXaHU4eCKuX CBOMCTB M coctaBa TPT. OcHOBHBIE KOHCTPYKTHBHBIE (DOPMBI, TEXHOJIOTHS
HU3roTOBIIeHUA 3apsiaoB TPT.

B3peiBuatsie xapakrepuctuku TPT kak xapakTepucTUKH UX 0€30MacHOCTH.

Paszpen 7. O0actu npumMeneHusi nopoxos u TPT, cieunaiabHbIe BUABI IOPOXOB

Otnuuusg 1o TpeOOBaHMSAM M COCTaBYy IIOPOXOB, HCIONB3YEMBIX B apTHIIEPUICKHX,
CTPEJIKOBBIX CUCTEMaX M PAKETHBIX ABUraTesnsx. PerynupoBanue sHEpreTHYecKuX 1 0auICTHYECKUX
XapaKTEpUCTHK IIOPOXOB, UCIIOJIb3YEMBIX B apTUIUIEPUICKUX, CTPEIKOBBIX CUCTEMAX.

Jlpyrue ycTpOWCTBa, HCIOJIB3YIOIUE HHEPTUI0 IIOPOXOB: IOPOXOBBIE AKKYMYJSATOPHI
nasienusi, MI/JI-reneparopbl, mnaszepsl. OOnacTM mnpuUMEHEHHs, TpeOOBaHUS K TOILJIMBAM.
CrneuunanbpHble BUABI MOPOXOB: HU3KOTEMIIEpaTypHble M OECIUIaMEHHBbIE MOpPOXa, IUIa3MEHHbIE U
Ja3epHbIE TIOPOXa, TEPMOCTOMKHE IOPOXa.

Pasznen 8. [Iuporexnnyeckune cOCTaBbI

Ocnosuble cBenenus o [1C. CxoacTsa u pa3nuuus no TpedoBanusM u coctaBy [1C u TBepabIX
toruuB. CoBpeMenHas knaccudukanus [1C mo nenn npuMeHeHus. Bo3MOXHOCTh HCIIONH30BaHHUS
OHOI'0 IIC A Pa3INIHBIX ueneﬁ Ha MpuMEPE IIMHOT'O MMOpoXa 1 KEJIEC30ATIOMUHUECTO TCPMHUTA.

KommnonentHas 6a3a [1C, ee cxoacTBa U pa3nudus ¢ KOMIIOHEHTHON 0a30i1 TBEpbIX TOILIHB.
Oxucnurenu [IC. I'oproure u roproune cazyrouue [1C.

DU3HUKO-XUMHUUECKHUE OCHOBBI MIPUMCHCHUA, Tpe6OBaHI/I$I, KOMIIOHEHTBI, COCTaB, o0acTu
MpUMEHEHUs OTAeNbHBIX rpynn u BuaoB [1C.

CocraBbl I TIOJIYYeHHS] CBETOBOTO m3iaydeHHUs. OcBeTUTENbHBIE W (POTOOCBETHUTEIHHBIC
coctaBbl. CUTHAJIbHBIE COCTaBBL. Tpaccupytoiiue coctaBbl. DeliepBepOUHbIE COCTABBI.
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CocraBsl [u1s1 THULIMMPOBAHUS, TIEPEadd U HCIIOJIb30BAHMSI TEIUIOBOTO M OTHEBOTO UMITYJIbCA.
[TupodopHble ¥  3aXWraTelbHbIE COCTaBbl. BocrulaMeHHWTENbHBIE, 3aMEUIMTENbHBIE U
HarpeBaTeJIbHbIE COCTABBI.

CocraBbl A5 MOJIy4eHHs a’po3osieil. MacKUpyOIue U CUTHAIbHBIE a3PO30JIbHBIE COCTABBI.
CrneuunanbHble a3po30JbHble cocTaBbl. COCTaBbl M YCTAHOBKU ISl MOXKApOTYLIEHMs. 3aluTa OT
3aMOpO3KOB, paclbUleHHe sA0XUMUKaToB U OB. AkTuHBHOE BO3JeiicTBME Ha 00jaKa W TyMaHbl,
UcciIe0BaHUE aTMOC(EPHI C ITOMOIIBI0 HCKYCCTBEHHBIX CBETSIIIUXCS 00IaKOB.

3BYKOBbIE€ 1 MMUTALIMOHHBIE COCTaBbl U U3IENIHSL.

CoctaBsl U1 IOTY4YECHHS] XUMUYECKUX NTPOLYKTOB. [lonydeHre HHIMBHyaIbHBIX BEIIECTB B
ra3oobpasHoM cocrossHuW. llodydeHue TBEpABIX BEUIECTB METOAAMH METAUIOTEPMHUH H
CaMOpacCIpOCTPAHSIOLIEr0Cs BBICOKOTEMIIEPATyPHOTO CHHTE3A.

JBIMHBIH TOpOX, Kak yHuBepcanbHblil [1C — cocTaB, XapakTepUCTUKH, O0IACTH IPUMEHEHHS,
TEXHOJIOTHS TIOJIy4YEHHUS.

4. O0beM y4eOHOM JUCHUILIMHBI

Bcero 5 cemecTp 9 cemecTp
Bupabl yueOHoii padoThI
3E |Axkan.u| 3E |Axkan.4y.| 3E |Axan. u.
OO0mas Tpy10eMKOCTb M CHUILIHHBI 7 252 3 108 4 144
KOHTaK”-l"Haﬂ padoTa — ayIMTOpPHBIE 299 80 0.89 32 1.33 48
BAHATHUA:
Jlexuunu (Jlek) 1.78 64 0.89 32 0.89 32
[Tpaktrueckue 3ausarus (I113) 0.44 16 - - 0.44 16
CamocTrosiTesqibHasi padora: 3.78 136 211 76 1.67 60
B TOM 4HcCIIe B (hopMe MPAKTHIECKON 1 36 0.5 18 0.5 18
[TOATOTOBKH
KoHnTakTHas camocTosiTenbHas paboTa 0,2 0,2 -
3,78 2,11 1,7
CaMocCTOsTeIbHOE U3YUEHHUE Pa3/IeioB 1358 758 60
T CITUTIIMHBI
JK3aMeH 1 36 - - 1 36
KonTtakTHas paboTa — MpOMeEKYyTOUHAs
0,4 - 0,4

aTTeCTalMs 1 - 1
[ToAaroToBKa K K3aMEHY. 35,6 - 35,6
Bujx koHTposs: 3auer JK3aMeH

Bcero S cemecTp 9 cemecTp

Buabl yuedHoii padorsl
3E |Actp.u.] 3E |Acrtp.u.] 3E | Actp.u.

OO0masi Tpy10eMKOCTb 1M CHUIIUHbBI 7 189 3 81 4 108

KontakTHas padoTa — ayTuTOPHbIE

2.22 60 0.89 24 1.33 36

BAHATHUA:

Jlexumu (JIek) 1.78 48 0.89 24 0.89 24
[Tpaktuueckue 3ansatus (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 (hOpMe MPAKTUIECKON 1 27 0.5 135 05 135
MOATOTOBKH
KoHTakTHas camocTosiTelbHast paboTa 0,15 0,15 -
3,78 2,11 1,7

CaMocTosITeIbHOE U3YUECHHE Pa3IeTIOB 101,85 56,85 45
TUCIUILINHEI
JK3aMeH 1 27 - - 1 27
KonTtaktHas paboTa — MPOMEKYTOUYHAs

0,3 - 0,3
aTTeCcTalusI 1 - 1
IloaroToBKa K 9K3aMeHY. 26,7 - 26,7
Bujg KoHTpOJIA: 3auer IK3aMeH

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«OCHOBBI TEXHOJIOTHYECKOH 0€30M1aACHOCTH NMPOU3BOACTBA JHEPTrOHACHIIIIEHHBIX MATEPUAJIOB U
M3 eJIni»

1. Heab JMCHUIUIMHBI — O3HAKOMJICHHE OOYYaOMUXCA C OOMMMH TNPUHIUIIAMH
TEXHOJIOTHYECKOW 0€30MacCHOCTH IPH MPOU3BOJICTBE YHEPTOHACKHIIICHHBIX MAaTECPHAIIOB U CMEKHBIX
obJyacTeit XUMUYECKOTO TPOU3BOICTRA.

2. B pe3yabTaTe M3y4eHUus1 AUCHMILINHBI 00y4ar0IMIiCs T0JIZKeH:

Obaadoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

MK-6 (TIK-6.1, I[1K-6.2, T1K-6.3, T11K-6.4, I1K-6.5, T1K-6.6, I1K-6.7).

3namy:

— METOAMKH U AJITOPUTMBI OLICHKH T10KapO U B3PbIBOONIACHOCTH IIPOU3BO/CTBA;

— OCHOBHbBIC OpPIaHU3ALOHHbIE W TEXHUYECKHE MOMEHTBHI OOECIIEYEHHUS! TEXHOJIOTHYECKON
6€30MacHOCTH MPOU3BOICTBA FHEPTOCOAEPIKAILUX MaTePHAIIOB;

— METOAMKH OLIEHKU OIIACHOCTH MPOJYKTOB U IPY30B;

Ymemy:

— OINpENENATh KaTETOPUIHOCTh ONACHOCTH MPOM3BOJICTBEHHOIO IPOLECCA, KJIACC ONACHOCTH
OCHOBHBIX U IIPOMEXYTOUHBIX MPOTYKTOB;

— OLIEHMBATh SHEPreTUYECKUN SKBUBAIEHT aBapUH M0 MaclITabaM pa3pylieHHii;

Braoemu:

— METOJaMU BBIYMCIIEHUS] HHEPreTMYECKOro SKBUBAJIEHTA aBapUM; METOJaMH OLIEHKU
BEPOSITHOCTU TIOPAKEHHUS.

— QIFOPUTMOM  pacueTa BO3MOXKHBIX pa3pylIeHUH W 30H [OPAKEHHUs] pPa3IMUHBIMU
HOpaXAOUIMMU (DaKTOpaMH IIPU aBapusX U B3pbIBAX;

— METOJaMH OLIEHKH BEPOSITHOCTH MOPAXKEHHUSI.

3. Kparkoe conep:kanue TUCHUNIAHBI:
BBenenmne. Kparkas xapakTepucTHKa HPOM3BOACTBA HSHEPrOHACHIINIEHHBIX MaTEpHUaJioB C
BbIJIEJICHHEM €r0 0COOEHHOCTEH U BO3MOXKHBIX aBapuil. OCHOBHBIE aBapUU, XapaKTEPHbIE I TaHHOM
00J1aCTH TPOMBIIIJIEHHOCTH, C aKIIEHTOM Ha B3PBIBBI M MX IMOCIEJICTBUS, MaTepUANbHbIA yiiepo u
’KepTBbI. 3HAUEHUE TEXHOJIIOTUYECKOM 0€30MacHOCTH AJIsl IPEIOTBPAIEHHS] MaCIITA0OHBIX aBapHid.

Paszpen 1. Knaccugukauus B3pbIBHbIX IPOLECCOB NPH ABApPUAX

IIpon3BOCTBO PHEPrOHACHIIIEHHBIX MATEPHAIOB KaK 4acTh XMMHUYECKOIO IPOU3BOJACTBA C
BbIJIEJICHHEM €ro 0OCOOCHHOCTEH B IUIaHE KOJIMYEeCTBa U MaciiTaba BO3MOXKHBIX aBapuil. OCHOBHBIE
aBapuu, XapakTepHble JUIA JaHHOM 00JacTH NPOMBIIIJIEHHOCTH, C aKIIEHTOM Ha B3PBIBBI U MX
MOCIEACTBHSI, MaTepUaIbHbIN yiepO u skepTBhl. Kitaccugukaiys B3pbIBHBIX IPOIECCOB MPU aBAPUIX
M0 UCTOYHHUKY DHEPIMH U MO NPUYMHE UX BO3HUKHOBEHUS. THUNHUYHBIE CUTYyallUd, MPUBOJSALIUE K
TOPEHHUIO U B3PBIBY, POJIb YeloBeuecKoro (akropa. [IpuurHbI BOSHUKHOBEHUS M PAa3BUTHUS aBAPHIA:
pa3BUTHE IK30TEPMUYECKON peaKkiuy, BHEIIHEE TEIJIOBOE, MEXaHUYECKOE, IIEKTPUUECKOE UIIH HHOE
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JHEepreTuveckoe Bo3JeicTBHE. PasBuThe Tporecca: BOCIUIAMEHEHHE, TropeHue, aediarpanus,
neroHanus. [10’kapoornacHOCTh M B3PBIBOONACHOCTh T'a30BO3IYIIHBIX CMECEH M a’po30Jieh, HX
XapaKTePUCTUKU W METOJbI omnpenencHus. Jledmarpamust u JAeTOHANMS Ta30BbIX, a3PO30JbHBIX H
KOHJICHCHPOBAHHBIX CHUCTEM. B3pBIBBI OCHOBHBIX, MPOMEXKYTOUYHBIX M IOOOYHBIX MPOIYKTOB B
XUMHUYECKOM M HHOM IIPOU3BOJICTBE. B3pHIBHI B 3IaHUSX U ammapaTax, BHE 31aHui. B3pbIBEI COCYI0B
JUISE TOPIOYMX W HETOPIOYUX Ta30B IO JABJICHHEM, B3PHIBBI €MKOCTEH CO CXKM)KCHHBIM Ta3oM,
MEPErpeToi JKUAKOCTHIO, TAPOBBIC B3PHIBHI.

Pa3znes 2. MeToabl OlIeHKH NOCJI€ACTBUN B3PHIBOB

VYnapHas BOJIHA, TPOTHUJIOBBIM SKBHUBAJICHT, JHEPreTUYECKUM 3aKOH T0J00MS, 30HBI
paspyiieHus. MexaHH4ecKoe M OCKOJIOYHOE JIEHCTBHE B3pbhIBA W YAApHOW BOJIHBI, TIEPBUYHBIC U
BTOPUYHBIE OCKOJKH. TeIUIOBOE M3JIy4eHHME OT II0KapOB W B3PBIBOB, OTHEHHBIN IIAp, KPUTEPHUU
BOCIUJIAMEHEHUS TEIIJIOBBIM U3 TyYECHUEM.
[TopaskeHus moze Ipu B3pbIBE: TIEPBUYHBIC, BTOPHYHBIC, TPETUYHBIE TOPAXKEHUS, 0apOTPaBMBHI,
OXXOI', OCKOJIOYHBIC HOpa)KeHI/ISI, OTpaBJIeHI/IC HpO,Z[yKTaMI/I I‘OpeHI/ISI nu B3pBIBa U BO3MOKHBIMHU
TOKCHYECKHMU BbIOpocamu. PacdeT mopaxaronux GakTopoB, 30H MOPAKEHUS, CTCTICHH 1
BEPOSTHOCTH MOPAXKEHUS OT pa3HbIX (PaKTOpPOB.

Pasznen 3. IMoxapo06e30nacHOCTL M B3PbLIBO0OE30NACHOCTh XMMHUYECKHMX IPOU3BOACTB
OHEPreTM4ecKuil KpUTEPU B3PBIBOOIIACHOCTH B NPOMBIIUIEHHOCTH M €r0 OCHOBHBIE IIOKA3aTENH.
Knaccugukanuss 1 MeTOIbI OLEHKH CTETIEHH B3PHIBOONACHOCTH TEXHOJIOTHYECKHX IPOIECCOB U
MaTEepUasOB.

MeTtoapl npenoTBpallleHUs M yYMEHbUIEHHS MaciuTa0oB aBapuil M B3pbIBOB. [laccuBHBIE
METOJIbl, OOECHeUnBaOIIUE I[0XKAapoOE30MacHOCTh M B3PbIBOOE30NIACHOCTh  XHMHUYECKUX
IIPOU3BOJCTB. MIHEpTHBIE M HErOpIHOYME PACTBOPUTENN U CpPeIbl NPOBEIEHUS PEAKLUM, WHEPTHAS
atMocdepa s 3alOJHEHWs anlapaToB ©  INPOU3BOACTBEHHBIX 34aHW. besomacHoe u
B3pBIBO3AIIUIICHHOE 3JIeKTpoobopynoBanue. OcnalbieHne KpUTHYECKUX 3JIE€MEHTOB YCTaHOBOK IS
IIPEIOTBPALLCHNS Pa3BUTHS B3PbIBA, [IACCUBHBIE IPEPBIBATEIN TOPEHUS U IE€TOHALIMH. 3AAHUS C JIETKO
pa3pylaeMbIMi OOJIETYEHHBIMU 3JI€MEHTaMU KOHCTPYKLUHMHU Ui OCIa0leHUs] JIeHCTBUS B3pbIBA.
BbponekabuHbI U1 B3pBIBOONIACHOTO OOOPYIOBaHUS, OOBAJOBKa KPYMHBIX B3PBIBOONACHBIX
YCTaHOBOK U 3[JaHUM JUIsl TOKaJIM3alluK B3pPbIBa.

AKTUBHBIE METO/BI OOECIIEUeHHs M0KapoOe30MacCHOCTH U B3pbiBoOe3onacHocTH. CpeacTsa
ABTOMATUYECKOTO KOHTPOJISI, MOXApOTYUIEHWs] M B3PBIBONOAABICHUS HAa HAYAJIBHBIX CTaIUsAX.
CrnpuHKIEepHbIE U JpeHYepHble cucTeMbl, Tuaponymku, ACIIB.

Pasnen 4. OcHoBHBbIE TPeOGOBAHUSI HOPMATHBOB B3PbIBO0E30MACHOCTH

Kommnexkc  mpodunaktudeckux — Meporpusituil.  IloBeneHwe — pykoBojsfmiero
IIPOM3BOJICTBEHHOIO MIEPCOHAJIAa B YCIOBUAX aBapUil U IPOBEJCHUS aBPUIHO-BOCCTAHOBUTENIBHBIX U
PEMOHTHBIX paboT. I[IpuBredYeHHE LEHTPAIN30BaHHBIX AaBapUITHO-CIIACATENbHBIX, MOXAPHBIX H
razocracaTeabHBIX CITYXkO0.

OcHOBHbIE TpeOOBaHUS HOPMATHUBOB B3PHIBOOE30MACHOCTH, METOJIMKAa MX BHEApPEHHs Ha
NPOM3BOJICTBEHHBIX  O0OBEKTaX. OKCHEpTU3a MPOEKTHOW JOKYMEHTAllMd  B3PBIBOOMACHBIX
MIPOU3BOJICTB, CTAHAAPTHI U TPEOOBAHUS K CUCTEME YIIPaBJICHUsI IPOMBIIUIEHHON 0€30MacHOCThIO U
OXpaHoH Tpyaa.

ABapuiiHble cllydau Ha TPAHCIOPTE, X UCTOYHUKHU M MPUYHUHBI, IPUMEPHI KPYITHBIX aBapuil.

Krnaccudukanus omnacHeIX Tpy30B, OTHECEHHE K KiaccaM ONAcHOCTH Ha OCHOBaHUH
VCIIBITAHUH 10 MEXIYHAPOJHBIM METOANKAM.

4. O0beM yueOHOW JUCUMIIJIMHBI

O0bpeM IUCHUNINHBI

3E \ AKan. 4.

Buj yueOHoit padoThl

AcTtp. 4.
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OO01m1ast TpyA0€MKOCTh TUCITUTLIHHBI 2 12 72

KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 0,89 32 24
Jlekiuu 0.56 20 15
ITpaktrueckue 3ansatus (113) 0.33 12 9
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKHU 0,17 6 45
CamocTosiTejibHasi padoTa 1.1 40 30
KonTakTHas camocTosTenbHas paboTa 0,4 0,3
1,1

CamocTosITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 39,6 29,7
Buja koHTpOJIS: 3a4er ¢ oneHKoM

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«HayuyHo-ucc/1e10BaTeIbLCKUI MPAKTHKYM))

1. Heasb AucuMmInHbI — GOPMUPOBAHUE Y CTYJCHTOB HaBHIKOB HAYYHO-UCCIIEI0BATEIbCKON
paboThl C HCIOJIL30BAHMEM COBPEMEHHBIX METOJOB TOJYUYECHHUS] M HCCIECIOBAHUS CIEIUATbHBIX
CBOWMCTB JHEPrOHACHIIICHHBIX MAaTEPUAIIOB, C TNPHMECHCHHEM COBPEMCHHBIX METOJOB (DH3UKO-
XUMHYECKOTO aHanM3a JJs HM3yuyeHUuss U OOHapyXeHHs JTUX COCJUHEHHH U MPOJIYKTOB HUX
MpEeBpaICHHS.

2. B pe3yabTaTe M3y4YeHUs1 TUCUMUILINHBI 00y4YaI0OIMIACH TOJIKEeH:

Obradame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHIAUKATOPAMH UX JIOCTHIKCHUS:

IK-1 (IIK-1.1, IIK-1.2, TIK-1.5, TIK-1.9, T1K-1.10); IK-2 (TIK-2.1, ITK-2.2, TIK-2.3, [IK-2.4,
I1K-2.5, TIK-2.6, TIK-2.7); IK-3 (T1K-3.1, TIK-3.2, I1K-3.3, T1K-3.4); IICK-1.1 (IICK-1.1.3, TICK-
1.1.4, [ICK-1.1.6, TICK-1.1.7, [ICK-1.1.8).

Buamo:

— OCHOBHBIE TMPHUHIUIBI OpPTaHU3alUKd HAYyYHO-HUCCIIEOBATENbCKUX paboT, 3Tambl MPH HUX
BBIIIOJIHEHNH;

— CYLIECTBYIOIIMN apceHan (U3UKO-XUMHUECKUX METOJOB HCCIEIOBaHUS M aHaju3a,
MCIIONIb3YEMBIN MPH BBIMOJIHEHUN HAYYHOU paOOoThI B 0071aCTU XUMHUH, TEXHOJIOTUU U UCCIEIOBAHUS
CBOICTB 9HEPTrOHACHIIIICHHBIX COSAMHEHUI;

— HOBBIC METOJIBI BBEJICHUSI HUTPO- U IPYTHX SHEPrOEMKHUX TPYII, IIHPOKO MPUMEHSIEMBIC B
1ab0opaToOpHOI MPaKTUKE;

Ymemo:

— WCIOJIb30BAaTh IMOTYYCHHBIC 3HAHUS JIJTS PEIICHUS KOHKPETHBIX 33/1a4 CHHTE3a SHEPTOEMKUX
MaTepuajoB C 3aJaHHBIMH CBOHCTBAMH, TpPHU pa3pabOTKEe TEXHOJOTUU WX TIOMyYCHHS, TpU
OTpE/ICICHUH  OCHOBHBIX  (DM3WYECKHMX, AaHAIMTHYECKAX W  CHCIHATBHBIX  XapaKTEPUCTHK
HHEPrOHACHIIIEHHBIX MaTEePHAJIOB.

Bnaoemy:

— METOJIaMH IOMCKa HH(POPMAITUHU B 00JIACTH SHEPTOHACHIIIICHHBIX MaTEPHUAJIOB (CIIPaBOYHBIE
U3JIaHUSs, SHIUKIIOTEINH, dJICKTPOHHBIE 0a3bl TaHHBIX);

— MeToJIaMU  (PU3MKO-XUMHUYECKOTO aHalim3a IS YCTAHOBJCHHS CTPYKTYpBI, aHalIW3a M
OOHapYXCHHS SHEPTOHACHIIIICHHBIX COCTMHECHUH.

3. Kparkoe conep:kanue JTUCHUIIAHBI:
Pa3nes 1. BoinosiHeHHe HAYYHO-HCCJIEI0BATEIbCKOI0 NPAaKTHKYMa
1.1 Metoapl coopa nHbOpMaIuu 11T 00ECTICUCHHS] HAyYHO-HCCIIeIOBATEIHCKONW PaObOThI
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O6mme TpeboBaHuss K WHGOpPMAIMU, HEOOXOAMMOW s oOOecleueHus HaydHO-
UCCIIEIOBATEIbCKOW pPa0OTHI: JOJDKHA CTPOTO COOTBETCTBOBAThH ITOCTABJICHHOM 3ajade, HOCHUTH
MCUEPIIBIBAIOIINI XapaKTep, OXBAaTHIBATh MMOCIEIHNE TIOCTUKECHHUS B JaHHON O0JIaCTH.

OcCHOBHbBIE UCTOYHUKN MH(POPMALIUU: IEPUOJNYECKUE U3AAHUS, CIIPABOYHUKH, JIEKTPOHHbIE
0a3bl JaHHBIX.

OO1u1re NCTOYHUKH UHPOPMALIUH:

PecdepatuBHbIe KypHAIIBI.

OteuecTBEHHBIE ClIEUATU3UPOBAHHbBIE KYPHAIIBI U U3J1aHUs, yOIUKYOIME MaTepHalbl 110
Tematuke kadenpsl: «boenpunacel U CieLXUMus», «XuMudeckas puznka», «KuHeTnka u KaTamusy,
«Xumnueckas texHoiorusy, «M3sectus PAH. Cepus xumnueckas», «XUMHUsI T€TEPOLUKINIECKUX
coeauHeHuiy, «KypHan opranumyeckod XuMum» u JAp. Tpyasl KoH(epeHUUH MO TOPEHHIO U
JETOHALUY.

WHocTpaHHble crieqUalu3upOBaHHbIE KYPHAIbl U U3JaHUs, MyOIMKYIOUIME MaTepHajbl 110
tematrke kadeapsi: «Propellants, Explosives, Pyrotechnics”, “Journal of the Hazardous Materials”,
“Journal of the Energetic Materials”, “Combustion and Flame”, “Thermochimica Acta” u ap.

CripaBOYHUKH U SHIMKJIONEINHN !

1. Encyclopedia of explosives and related items /TTox pen. 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. DHepreTHYecKue KOHJCHCUPOBaHHbBIE crcTeMbl /KpaTKuil SHIMKIONeIMYeCKUi CIoBapsb.//
M. fAnyc-K, 1999. -595 c.

3. Beilsteins Handbuch der Organische Chemie.

DNeKTpOHHBIE Oa3bl JaHHBIX !

1. ba3a gaHHBIX N0 TEPMOAMHAMHUYECKMM CBOMCTBAM HSHEPrOHACHIIICHHBIX MaTEPHAIOB
®panxoBepckoro uHCTUTYTa XumMuieckoit Texuonoruu (ICT).

2. ba3a 1aHHBIX O CBOMCTBAM U CTAllMOHAPHOMY F'OPEHHIO SHEPTOHACBILEHHBIX MATEPHATIOB
- FLAME (PXTY um JI..Menneneera).

3. ba3za 1aHHBIX 110 YyBCTBUTEIBHOCTH SHEPTOHACHIIIEHHBIX MaTEPHAJIOB K Pa3IMYHOTO poja
mexaHnnueckuM BozaeiicteusiMm — HAZARD (PXTY um. J[..Menneneesa).

1.2. ®U3UKO-XMMUUECKHE METO/IbI HCCIIEI0BAHUS DHEPIOHACKIILIEHHBIX MAaTEPHAIIOB

KpaTkas xapakTepucTHKa BO3MOKHOCTEH Ka)XXJ0r0 U3 COACPKAILIUXCS B IPOrpaMMe METOAA
(U3UKO-XMMHYECKOTO aHAIN3a.

UcnonszoBanne MK-criekTpockonu 11t UACHTH(GUKAIIIN YHEPTOHACHIIIICHHBIX COSTMHEHUH.
XapaKkTepuCTUUECKHE YaCTOThl OCHOBHBIX 3Heprocoaepskamux rpynm: NOz, NO, N3 u np. Bnusuue
aToMa, CBSI3aHHOIO C HUTPOIPYIIION, HA IIOJOKEHHE OTUX YacTOT — pasiMuhe B I0J0CaX
CUMMETPUYHBIX M aHTUCUMMETPUYHBIX KojiebaHuii C-HUTpocoennHeHUH, N-HUTPOCOEINHEHUH,
HUTPOIPUPOB, TeMAUHUTpocoeAnHeHUH. K-criekTpbl MOIMa30TUCTHIX TE€TEPOLIUKIIOB.

Hcnonp3oBanne metona Yd-cnekTpoMeTpus ISl UCCIEN0BAaHUS KUHETUKM HUTPOBAaHUS U
psiaa Ipyrux peakiuil CHHTe3a SHEPrOHACHIIIEHHBIX COEIMHEHUI. BiMsHNe HUTPOTrpyNIbl U IPyrux
HSHEPrOEMKHX I'PYIII Ha CMENIEHUE MAaKCUMYyMa MOMIONIEHUS N3Yy4aeMbIX COEIMHEHUM.
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Hcnons3oBaHne METOOB Ta30-)KUJIKOCTHOW W BBICOKOA(M(EKTUBHON  KUIAKOCTHOU
xpomatorpadum AJisg aHaTU3a ¥ UACHTH()HUKAIIMN YHEPTrOHACHIIIEHHBIX COSAMHCHUN M UX CMECCH.
OCco0CHHOCTH aHaIM3a 3TOTO Kjacca COSAUHCHUM.

Hcnons3oBanue METOJIOB muddepeHnranbHON CKaHUpYIOIIen KaJIOPUMETPHH,
TEpMOTpaBUMEPUU  JUIsl  ONpPEACICHUS TEPMOAMHAMHYECKUX  XapaKTEpPUCTUK U  aHallu3a
SHEPrOHACHIIICHHBIX MAaTEPUATIOB.

Hcnonb3oBanne wmeronoB [IMP- u SIMP-cnektpockonuu Ui HISHTH(PUKALIUU H
YCTaHOBJICHUS CTPYKTYPBhl SHEPrOHACHIIIEHHBIX COSUHEHNN. BiusiHIE 2KCII1030(OPHBIX TPYIIT Ha
XHUMCJBUT TPOTOHOB U IPYTUX aTOMOB.

Meroabl KOHIEHTPUPOBAHUS CJIEIOBBIX KOJUYECTB HSHEPrOHACHIIICHHBIX MAaTEepUasoB,
NPUCYTCTBYIOIIMX B Mapax W B TBepAod ¢asze. Meroapl ompeneicHuss U OOHAPYKCHHS STUX
COCIMHEHUH TPU HU3KUX KOHIIEHTpAIUsIX.

1.3 HoBbie TeHIAEHUMH B KCCIECAOBAaHUE CHEIUAIBHBIX CBOMCTB JHEProcoaepKaiimx
MaTepHUaJIOB

a) TepmonapHbIli METO/ HCCIIEIOBAHUS CTPYKTYPHI BOJIHBI TOPEHUSI.

0) MccnenoBanue HECTAIIMOHAPHOTO TOPESHUS MPH U3MEHSIONMIEMCS TaBJICHUH.

B) lccrnenoBanue TeMnepaTypHoOil 4yBCTBUTEILHOCTH CKOPOCTH TOPEHHUS.

r) UccnenoBanue TerioBeIX 3¢ (EKTOB B3PHIBYATOTO IMPEBPANICHHS YHEPTOHACHIICHHBIX
MaTepUaIoB, COCTaBa KOHJICHCHPOBAHHBIX M ra3000pa3HBIX MPOTYKTOB B3PHIBA.

1.4 HoBble HampaBiieHUs B CHHTE3€ U TEXHOJIOTUM SHEPTOHACHIIIIEHHBIX COCAMHEHUI

Hcnonb3oBaHue coseil HUTPOHUS, cMecell YKCYCHOTO aHTHIPUAA C a30THOW KHCIOTOU (Tpu
0OJIBIIIOM M30BITKE a30THOW KHUCJIOTHI), CEpHO-a30THBIX KUCIOTHBIX CMecel (C HU3KUM COICPKAHHEM
CEepPHOM KHCIIOTHI W BBICOKMM a30THOW) MPH HUTPOBAHUHU a30TCOJEPIKAIIUX TE€TEPOIMKINYECKUX
COE€IUHEHMH.

Karanutuueckue mnporeccsl B XMMHUM HHUTPOCOCIMHEHMH. Peaknuum HUTpoBaHUS B
MPUCYTCTBUU TBEPJAOTrO Karanuszatopa. CBEPXKUCIOTHBIC KaTalW3aToOpbl. BIuUsHUE CTPYKTYphI
KaTaJau3aTopa Ha U30MEPHBIM COCTaB MPOYKTOB HUTPOBAHHS.

1.5 nnuBuyansHas HayqyHO-HCCIIeIoBaTeNbcKas paboTa

TemaTtuka WHAUBHIYaNBHBIX HaydyHO-HccaenoBaTenbckux pabor (MHUP) ompenensiercs
OCHOBHBIMHM HAayYHBIMH HaIpaBIEHUSAMH PaOO0THI Kadeaphl U BKIIOUYAET UCCIIECIOBAHUS 110 CUHTE3Y,
TEXHOJIOTHH, TIPOIeccaM TOPEeHHMs] W JCTOHAIIMM M KATAJIUTUYECKUM TMpoIeccaM B XHUMHHU
SHEPrOHACHIIIEHHBIX COCTUHEHUN.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bun yuebHoit paboThl Obn.em e anuE!
3E Axkaa. 4. | Actp. 4.

OO011as TpyA0EMKOCTh JTUCIUILIHHBI 6 216 162
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS: 2.9 112 84
B TOM 4HcJie B popMe NPAKTHYECKOI MOATOTOBKH 2.33 84 63
Jlaboparopusie 3ansaTus (JI3) 2.9 112 78
B TOM 4HcClie B (hopMe MPAKTUIECKON MOITOTOBKU 2.33 84 63
CamocrosiTejibHasi padoTa 3.1 104 78
KonTakTHas camocTosTenbHas paboTa 31 0.2 0.15
CaMoCTOsITeIbHOE U3YUYEHHUE Pa3JIeSIOB TUCIUILIIMHBI ' 103.8 77.85
Buja kouTpoJs: 3auer
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AHHOTauus padoyeil NporpaMMbl JTUCUUILTHHBI
«KyabTypoJorus»

1 eab AMCHUNIMHBI — IPUOOPETEHUE CTYIEHTAMU KOMILJIEKCHBIX 3HAHUM O MPUHLIMIAX U
3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHUS KYJIbTYpHI B OOILIECTBE.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00y4YAIOIIUIICA T0JIKEH

OObnanaTh ciaeIyrOMUMH KOMIETCHIUSIMHI U MHINKATOPAMU UX JOCTHKCHHS:

VK-5.5, VK-5.8, VK-5.10,

3namy:

— TOHATUUHBIN anmapar KyJlIbTYpPOJIOTHH;

— TEOPETUUYECKNUE OCHOBBI KYJIbTYpPOJIOTUH;

— (OPMBI U TUTIBI KYJIBTYPBI;

— CIOCcOOBI MPUOOPETEHHS, XPAHEHUS U MTEPEaddl COLMOKYIBTYPHOTO OIIBITA;

— 0a30Bble [ICHHOCTHU KYJIBbTYPHI;

— TEOPHIO U UCTOPUIO MEKKYJIbTYPHONH KOMMYHUKAIINH;

Ymemn:

— IPUMEHATH NOJy4YEHHBIE 3HAHUS B IIPOLIECCE;

— 00BACHUTH (PEHOMEH KYJIBTYpHI, €€ POJIb B UEIOBEUYECKOH KU3HEACATEIIHOCTH;

— CaMOCTOSITEIIbHO OCBAaUBAaTh LIEHHOCTU MUPOBOM U OT€UECTBEHHON KYJIbTYPBI;

Braoemw:

— COBOKYITHOCTBIO 3HaHUH, O0OECMEUYHBAIOIIMX I[IHUPOKYI0 OJPYAULUI0O U KYJIbTYPHBIN
Kpyrosop,

— HaBbIKaMH IPOAYKTUBHOI'O JIEJIOBOT0 OOIIEHUS € IPEACTABUTEISIMU PA3IMUHBIX KYJIbTYD;

— YBaKEHHUEM K KYJIbTYPHBIM LIECHHOCTSIM.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Pa3zoen 1. Ocnognvie npobremvl meopuu Kynvmypovl

1.1 KynpTyposorus Kak HayKka

1.2 TIpoGaema MPOUCXOXKICHUS U ONPEICIICHUS KYJIbTYPHIL.

1.3 Cucrema KYJIbTYpBHI, CTPYKTYypHast L[EJIOCTHOCTb u 3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHUS KYIbTYPHI.

1.4 KynbTypa Kak 3HaKOBO - CHMBOJHYECKas CUCTEMA.

Pa3zoen 2. Jlunamuka u munonozuzayus Kyaismypol

2.1 TIpobnema TMHAMHKH KYJIBTYPHI

2.2 TIpobnema THITOIOTU3AIMH KYJIbTYPHI

Pa3zoen 3. [lonamue cogpemenHol Kyibmypul U pojib POCCUUCKOLL KYIbMYPbl 8 €€ OaibHeluem
passumuu

3.1. [Momudouust MUPOBOH KyIBTYpEl. MUpP KYITBTYpHI M KYJIBTYPHBIE MUDBHI.

3.2. B3aumojielicTBue KylIbTyp: 00OCOOJEHHOCTh, B3aMMOCBS3b. | JI00QIBHBIC MTPOOIEMBI
COBPEMEHHOCTH.

3.3. JloMHHAHTHI KyAbTypHOTO pa3Butus Poccum.

4 O0beM yueOHO# JUCUMIIJIMHBI

Bun yueOHo# padoThI O0BeM TUCHUIITINHBI
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3E Axan. | Acrtp.
q, q,

O01asi TPy10€eMKOCTh 1M CHUIIIHHbBI 2 12 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 0,9 32 24
Jlexun 0,9 32 24
CamocrosiTejibHas padoTa 1,1 40 30
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15

1,1
CamocTosTenbHOE U3Y4eHHUE Pa3aesioB JUCIUILUIMHEIL 39,8 | 29,85
Bua koHTpoJIs: 3auer

AHHOTanuA padoyeil NporpaMmbl IUCHUUIIMHBI «MeHeIKMEeH T

1 I_Ie.m, AUCHUILIMHBI — MOJIY4CHHUE CUCTCMBbI 3HAaHUM O 3aKOHOMCEPHOCTAX
q)YHKI_II/IOHI/IpOBaHI/IH XUMHUYCCKOTO IIPOHU3BOACTBA B CHUCTCMC HallMOHAJILHOM OKOHOMHMKHU,
Hpe,I[CTaBJ'IeHI/Iﬁ B oOjacTu MCHCIDKMCHTA U MApPKCTHHI'A, BKIIIOYasA MCTOAOJIOTHUYCCKHUEC OCHOBLI M
3dKOHOMCPHOCTH, (I)YHKI_[I/II/I, MCTOJbI, OPraHU3aAllMOHHBIC CTPYKTYPbI, OpraHHU3allluI0 IIPOUCCCOB,
TCXHUKY U TCXHOJIOIT'MIO MCHCIPKMCHTA U MAPKETHUHI'A B YCIIOBUAX prHO‘lHOﬁ 3KOHOMHMKH,; 3aJI0KCHUC

OCHOB MPpo(heCCHOHATBLHOMN TEeITEIILHOCTH.

2 B pe3yabTaTe U3y4eHUsi AUCHUIIMHBI 00yYAKOIIUICA TOIKEH:

Obaaoams clieqyomUMy KOMIETCHIIMSIMA U UHAUKATOPAMU UX JOCTUKECHUS:

VK-3.2, VK-3.4, YK-3.5, VK-3.7, VK-3.8

B pe3ynbrate u3yueHus: AUCUMILTUHBI CTYIEHT JTOJIKEH:

Buame:

— TPUHIUIBI COCTABJICHUS TEXHUYECKOW JOKyMeHTamuu (rpadgukoB pabOT, MHCTPYKIUH,
IUTAHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyI0BaHUE) U IP.;

— TEOpeTUYEeCKHEe OCHOBBI U METOJBI BHIPAOOTKH IENei M CTpaTeruu OM3HEeca; MPHUHIIMIIBI
MOJITOTOBKH JJOKYMEHTAITUH JIJIS CO3/IaHUSI CHCTEMBI MCHEKMECHTA

— KadecTBa MPEIIPUSTHS,

— METOJIbI i TEXHOJIOTUH MPUHSATHUS ¥ PEATH3AIMH YIIPABICHICCKUX PEIICHUI.

Ymems:

— COCTaBIIATH 3aIBKU Ha 00OPYIOBaHHUE,;

— pa3pabaTrhiBaTh TEXHUYECKYIO JOKYMEHTAITHIO;

— MPUHUMATH YIPABJICHYSCKUE PEIICHUS W OPTaHW30BBIBATH WX BBHIMOJIHEHUE, COOHMPATH,
00pabaThIBaTh U UCIOJIB30BATh YIIPaBICHYECKYIO HH(POPMAIIHUIO;

— paboTaTh ¢ YyNpaBICHUECKON JOKyMEHTalluel, MOJIb30BaThCS 3aKOHaM, HOpMaMu H
MPaBWJIaMHU aJIMHHHCTPATHBHOMN JCSITEITLHOCTH;

— pacmupeneNaTh 00S3aHHOCTH M OTBETCTBEHHOCTB;

— HCIIOJIB30BaTh METOJBI MOTHBAIlMM IIEPCOHANA; KOHTPOJIMPOBATH W PETYIHPOBATH
HCIIOJIHEHHE IIJIAHOB.

Brnaoemw.:

— HaBBIKAMU TPUMEHCHHS ONTHMAJBHBIX TOJXOJOB JUIS JUArHOCTUKHA W aHAll3a PBIHKA,
METOJITaMHU PYKOBOJICTBA TIEPCOHAIIOM;

— HMHCTpYMeHTaMH 3()PEKTUBHOTO YIPABICHUS PEIIPUITHCM.

3 Kparkoe coaep:xanue JUCUMIJIMHBI.
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Pasnen 1. OcHoBbl ynpasjeHusi npeanpusitrueM. Ilpeanmer, mMerom M colepkaHue
AUCHHUILIMHBI «MeHeTKMeHT».

Teopust ynpapieHusi: yrpaBieHHE KakK MOTPEOHOCTh U Kak (akTop ycrexa JesTelIbHOCTH,
CYILIHOCTh U COJIepKaHue YIIpaBIEHUs, MECTO TEOPUH YIIPABICHHUS B CUCTEME COBPEMEHHBIX 3HAaHUM,
cnenuduKka ynpaBJIeHYECKOM JesTeIbHOCTH, COBPEMEHHBIE MPOOJIeMbl YIIpaBieHus. | eneznuc reopun
YIOPABJICHUS: YIIPABICHYECKUE PEBOJIIOIIMHU, BOSHUKHOBECHUE HAYYHOU TEOPUH YIPABIICHUS], UICTOKU U
TEHJEHLUNU pa3BUTUSA POCCUUCKOrO YIPABICHUA. 3aKOHOMEPHOCTH W IPUHLHUIIBI YIPABICHUS:
CyOBEKTUBHBIC M OOBEKTUBHBIC ()aKTOPHI B ypaBieHUU. CucTemMa yrpaBieHHs TPEIIPUITACM U €€
cTpykTypa. Ouenka a¢dektuBHOCTH ynpasieHus. LlenTpanuzanus u qeneHTpanu3aius ynpapieHus,
JIeJIeTUpOBaHKE MOJTHOMOYHUH B Mpolieccax ynpaieHus. OpraHu3aluoHHas CTPYKTypa U €€ BUJBL.
OcHosHble oHATHA 3G deKkTUBHOCTH yrpasieHus. [lokazaTenu 3¢ (HeKTUBHOCTH yIIpaBIICHUS.

Paznen 2. OcHOBBI MeHeIKMEHTA.

Lenu u uenenosiaraHue B YIPaBICHUU: POJb LIEIM B OPraHU3alMUd U OCYILECTBICHUU
MPOIIECCOB  YIpaBlieHUs, Kiaccupukamus I1eneid, TmocTtpoeHue jnaepeBa meneit. Coderanue
pa3HooOpaszus uened u QyHkuuii MeHemkmenrta. Cucrema ynpapieHus mno uensm. Ctpaterus u
TakThKa yrpapieHus. CyIHOCTh, NPHUHIMIBI U METOIbI IUIaHUpoBaHUs. [Iporecc BBIpaOOTKH
ctparerun. Gopmbl TekyIliero miaHupoBanus. Pa3paboTka yrnpaBlIeHUECKUX PEIICHUM: MOHITHE U
KJIAaCCHU(UKALIUS YIIPABIICHYCCKUX PEIICHUI, OCHOBOIIOIATAIOIIUE AIIEMEHTHI JCSTSIIbHOCTH, YCIIOBUS
U KPUTEPUHM NPHUHATUS PELIEHUN, MNPOUECC M MOJEIHM NPUHATUS YIPABICHUYECKUX PpEUICHUH,
peanu3anus yrpaBieHYECKUX PEIICHUM.

Pa3pnen 3. Ynpasiienue nepcoHaiom.

Bnacte B cucreme ymnpapnenus. JluaepcTBo U cTuib yrnpasieHus. OTHOIICHHS BJIACTH B
CHUCTEME YNPABJICHUS: TIOHIATHE U TUIIOJOTUsS BIacTH. Bnacts u aBTopuTeT MeHemxkepa. [Ipuznaku,
(bakTopel W MPOSBICHUS HEYIpaBiIsieMOCTH. VCTOYHMKM BJacTH B YINPaBICHUU OpraHU3alUECH;
MapTHEPCTBO B IMpoleccax MEHEKMEeHTa. JIuaepcTBO M CTWIIb  YHPABICHUS: IPOLIECCHI
(GOpPMHUPOBAHUS U OCHOBHBIE COCTABJISIONINE JTUACPCTBA, (hopMaIbHbIe U HeopMaIbHbIC (DaKTOPHI
nuaepctBa. [IposBieHne nunepcTBa B CTUIIE yIpaBieHUs. TeHIeHINs pa3BUTUS CTUIIA YIIPaBJICHUSI.
MoTuBanus AeSITENHHOCTU B YIIPABJICHUH: MOTUBHI ACSITEIILHOCTH YEJIOBEKA M UX POJIb B YIIPABICHUH,
OCHOBHBIE TOHSTHS U JIOTHKa Ipoliecca MOTHBAIUH, (pakTopsl (GOPMUPOBAHHUS MOTHUBOB TPYJa.
Hcrnonp30BaHMEe MOTHBALIMM B TPAKTUKE MEHEKMeHTa. DakTopsl 3(HPEKTUBHOCTH MOTHBAIINH,
COBpEMEHHBIE KOHIEMIIMK MOTHBAIMHU. ['pynmoBas AWHAMHKA U KOHQIHKTBL POJb TPYNIBl B
MOBEJICHUU U JCATENBHOCTU 4YeOBeKa, (OpMHpOBaHUE TpyIil. B3auMopeicTBus B rpyIrme U B
opranu3aini. Bo3HUKHOBEHHE, MPOSBICHUE U Pa3HOBUIHOCTH KOH(MIUKTOB. BiusiHIe KOHPIUKTOB
Ha yIpaBJICHUE.

4 O0beM yueOHO#H THCHMILINHBI.

O0beM TUCUMILTUHBI
Bup yueOHoit padoTnbl Axan. | Acrp.
3E
q, q,
OO0masi TPy10€eMKOCTb 1M CHUILIHHBI 2 72 54
KonrTakTHas padora — ayiuTOPHBIE 3aHATHS: 0,89 32 24
Jlexmuu 0,44 16 12
[IpakTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocrosiTelibHas paboTa 111 0,2 0,15
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeTIOB JUCIIUILIMHbBI ’ 39,8 29,85
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Buja uToroBoro KOHTpoJIs: 3ader

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«CoBpeMeHHbIE (PM3MKO-XUMHUYECKHE METO/IbI AHAJIN3a IHEPrOHACHIIIIEHHBIX COeINHEHNID)

1. Heab AucHUNIMHBI:

- O3HaKOMIJIEHHE C TEOPETHYECKHMMH OCHOBAaMH U ammapaTypHbIM O(OpMIIEHHEM OCHOBHBIX
(bU3UKO-XMMHUYECKUX METOJIOB aHaIM3a: MacC-CHEKTPOMETPHUM, ONTHYECKON CIEKTPOCKONHUU H
HMITYJIbCHOM CTIEKTPOCKOIIHH SIZIGPHOTO MarHUTHOTO pe3oHanca (IMP);

- O3HAKOMJICHHUE C 33/1a4aMH, PEIIAEMbIMU C TIOMOIIbIO XUMHUYECKUX U (PUIUKO-XUMHUYECKUX
METOJI0B aHanu3a A1 BO marepuaios;

- OpraHu3aIys KOHTPOJIS KauecTBa LIEeJEBbIX MPOAYKTOB U PEaKIIMOHHBIX MAaCcC UX MOTYYCHHUS,;

- YCTaHOBJICHHE CTPOCHUS U OCHOBHBIX (PU3NYECKUX XAPAKTEPUCTUK HOBBIX COCIMHEHUM;

- HCIOJIb30BaHHE (PU3MKO-XMMUYECKHX METOJOB aHaimu3a il OOHapyXeHus U
uaeHtuukanun BD wmaTepuanoB mpu HMX HECAHKIMOHUPOBAHHOM XPaHEHUU, IEPEBO3KAX H
UCCJIEJOBAaHUM OCTATKOB I10CJIE€ B3PHIBOB JIJIsl MPEJOTBPAIECHUS IPOTUBOIPABHOM 1€ATEIbLHOCTH.

2. B pe3yabTrare u3y4eHust AMCUMILIMHBI 00y4AIOLINIACSH JOJIKEeH:

Obaadoams cleqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

MK-1 (ITK-1.2, TK-1.5, T1K-1.10); NK-7 (I1K-7.1, I1K-7.2, T1K-7.3, TIK-7.6, TTK-7.8, TIK-7.9,
[1K-7.12); ICK-1 (IICK-1.1.6, [ICK-1.1.8).

3namy:

- TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOJIOB XHMHUYECKOTO M  (DU3MKO-XMMHUYECKOTIO
aHanm3a PU3UKO-XMMHUYECKOTO BHICOKOIHEPTEeTUYECKHIX BEIIECTB;

- COBpEeMEHHble  (U3MKO-XMMUYECKHME W  CIeUHajJbHble METOAbl  HCCIEIOBAaHUA
BBICOKOAHEPreTUUECKUX BEIIECTB U U3JEJINNA HA UX OCHOBE;

- METOJbl UCIIBITAHUN U KOHTPOJIS MapaMeTPOB TEXHOJOTHUYECKHUX MPOIECCOB;

- METOJbI 00paOOTKU TMOJYYEHHBIX PE3YJIbTATOB, PabOTHI ¢ OMOIMOTEKaMU CIEKTPaTbHBIX
JAHHBIX U UX MCTIONB30BAHUS JUIsl HIeHTUGUKauuu BO coennnenui;

Ymemu:

- UCIIOJIb30BaTh MMEIOIIEeecs CliealbHOe 000pyI0BaHUE U MPUOOPBI (PHU3UKO-XUMUYECKOTO
aHanu3a Juis uccnenoanusd BOC u u3aenuii Ha UX OCHOBE.

Braoemy:

- HaBbIKaMU NPOBEJICHUS U OpraHu3alluu padoT C UCIOJIb30BAHUEM XUMUYECKUX U (PU3UKO-
XMMUYECKUX METOJOB aHaJIM3a JJIs PEUICHUs MPOU3BOJCTBEHHBIX, HAYYHO-UCCIIEIOBATEIbCKUX U
KPUMHMHAJIMCTUYECKHX 3a/1ay;

- TpUHOMIAMH pa3paOOTKW METOAMK M MpOrpaMM JJisl PELIeHUs aHAJIUTHYECKHX 3a7ady B
obnactu BD marepuanos.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

BBenenue

CtpyKTypa JUCHUIUINHBL, IUTEpaTypa 110 AUCLHUIUIMHE.

Paszpen 1. OnTrnuyeckasi CIEKTPOCKOINUS JHEPIrOHACHIIIEHHBIX MATEPHAIOB

1.1. OcHOBHBIE MOJIOKEHUS IITEKTPOHHONU CHEKTPOCKONMUH B IPUMEHEHNHU K OOHAPYKEHUIO U
UACHTU(DUKAIIMY SHEProHachIIIeHHbIX MaTepranoB (OM). CrnekTpockonus B yiabTpaduoneToBoil u
BUAMMOI oOnacTu. XapakTepHble 00JacTH IOIJIOUICHMs Ppa3HBIX KiaccoB DM, 3aBHCHMOCTh
CIEKTPOB DM OT UX CTpOECHHUSI.

1.2. OcHOBHBIE MOJOKEHUS MOJIEKYJISIPHON CIIEKTPOCKOINH B IPUMEHEHUH K OOHAPYKEHHIO
u wuneHtupukaunn OM. HHpakpacHas CHEKTPOCKOIHUS, CIEKTPOCKONHS KOMOHHAIIMOHHOTO
pacceuBaHus. BBeseHne B TeopeTHUECKHE OCHOBBI METO/10B, HEKOTOPbIE 0COOCHHOCTH KOHCTPYKIUH
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npubopoB, (Gypbe-crieKTpoMeTpsl. Mcrnonb30BaHNEe ONTHUECKUX METOIOB Ul KauyeCTBEHHOTO MU
KOJINYECTBEHHOT'O aHAJIN3a OPraHMYECKUX COeAMHEHHH. MeTo sl 00paboTKH MOTyYSHHBIX TaHHBIX,
O1OIMOTEKH CEKTPOB U UX UCIOJIb30BAHUE JUISl HACHTU(DHUKALIMY OPIraHUYECKUX COCIUMHEHUH.

Paznea 2. Xpomatorpadguueckue meroabl anaausa IC

2.1. Ucnonp3oBaHue XpoMaTorpapMueckux METOAOB (TOHKOCIOHHAs, *KMJIKOCTHAas U Ia30-
XKHUJIKOCTHas Xxpomarorpadus) npu anamuze DC. VX BO3MOXHOCTH M HCIHOJIH30BAHWE B HAYYHO-
UCCIIEI0BATENbCKOW paboTe, B NPOU3BOJACTBEHHOM IpaKTHUKE U Ui OOHapyXeHHs CIEIOBBIX
KoiuuecTB OM B KPUMHUHAIMCTUKE M 3KOJIOIMYECKOM KoHTposie. OOpaboTka Xpomarorpamm,
OCHOBHBIE XpoMaTorpaduyecKkue mapameTpbl, HyJeBas (0a3oBas) JWUHHS, IIyM, Apedd HyIeBOM
JMHUHU, XpOMaTorpagpuueckuii MUK, OCHOBAaHHME THKa, TUIOMIAAb IHKa, BEICOTA MHKA, IIMPUHA TTHKA,
00BbEM yZIepKUBaHUs BEILIECTBA, MEPTBbIH 00bEM, IPUBEIEHHBIN 00bEM yIIEepKUBaHUA, aOCOIIOTHOE
BpeMs1 y/Iep>KUBaHUS BEIIECTBA, MEPTBOE BpeMs, IPUBEICHHOE BpeMs yAepKuBaHus, 3P PpeKTUBHOCT
XpoMmarorpauyeckoif CHUCTEMBbl, 4YMCIO TEOPETHYECKHX TapeiokK, (HaKkTop yAepKUBaHUs
(KO3 UIHEHT EMKOCTH), CEeJIEeKTUBHOCTh, KOI()(UIMEHT acUMMETpHH, pa3pelieHue ITHKOB,
HOCTPOCHHE KaIUOPOBOYHOM 3aBUCHUMOCTH, a0CONIOTHAs KalWOpOBKa, BHYTPEHHUH CTaHAApT,
BHEIIHUWA CTaHAAPT, HOPMHUPOBKA, KOJWYECTBEHHBIM aHanu3. lcronb3oBaHWE NPOrpaMMHOIO
obecrieuenns (Xcalibur 1 MynbTHXpoM) NpH TOCTPOSHHHM METOJa aHajdW3a W 00paboTKe
XpOMaTOIPaMM.

2.2. Toukocnoinas xpomatorpadus (TCX) B mpuMeHeHun K aHanu3y u ooHapyxkenuto JC.
OcuoBubie Tunbl wiactud s TCX, Beibop mmactun ans aHanmmuza DC. CocTaBbl AIIOCHTOB IS
onpenenenus DM merogom TCX, MpUHIKIT BEIOOpA AIIOCHTA, BIUSHUEC XUMHUYECKUX CBOMCTB DM,
rugporuTuieckas cradbmibHocTh OM. Texnuka BboImonHeHUs aHamu3za OM  meromgom TCX,
HOJArOTOBKA U HaHeceHHe Npo0. Vcronb3oBaHue 00pa3oB cpaBHEHHs. UyBCTBUTEIBHOCTh METO/1A K
pa3HbIM Kilaccam OM. Mertoabl Bu3yanuzauuu xpomarorpamm OM. CBs3b MeTO/1a BU3YyaJIM3aLUHU C
XMMHUYECKHMMHU CBOMCTBAMHU M CIIEKTPAJIbHBIMU CBOIicTBaMU DM (KJIacChl HUTPaMUHOB, HUTPO3(HUPOB
U TIOJIMHUTPOAPOMATHUYECKUX coennHeHwit). [IposBisitomue peareHTl — pacTBop AudeHuIaMuHa,
pacTBOpbI OCHOBaHUH, peakTuB I pucca. KonnuecTBeHHbIE METOABI B TOHKOCIOWHOM XpoMaTorpapuu
— JIGHCUTOMETpPHUS, OTPaHUYEHHSI METO/1a, alnapaTHas ¥ MporpaMMHasl peajin3alusi MeTo/1a.

2.3. BoicokoapexTrBHAs KHUJIKOCTHAs B NPUMEHEHUH K aHanu3y U oOHapyxkeHuto OC.
[TpuHuMn paboThl U YCTPOMCTBO KHUAKOCTHOTO Xpomatorpada, Tumsl xpomatorpados (BOXKX, u
CBD2XX). OcHoBHblE TUIIBI XpOMaTOrpauyecKux KOJOHOK, BBHIOOp KOJIOHKHM Juist aHanuza OC.
CocraBsel 3mi0eHTOB i onpenenenus OM metonom KX, mpuHUun BbIOOpa 3JI0EHTA, BIMSHHE
XUMHUYECKHX CBOMCTB DM, rusiponurudeckas crabuiabHocTb OM. TexHuka BeIOTHEHN aHanu3a OM
metogoMm BOXX, noaroroska npob, ieHTpuyrupoBanue, GuibTparus, TBep1opazHas SKCTPaKIIHSL.
OcHoBHBIE THNBI JeTekTopoB a1 BOXX — cmekrpodoromerpuueckuil, QUOAHAs MaTpulia,
pedpakTOMETpUUYECKM M JIETEKTOp 10 CBETOpPacCeMBaHMIO, MPUHLUI JecTBUs, o0nacTu
IPUMEHEHH MpU aHainu3e OM, OrpaHHYeHMs, YyBCTBUTEIBHOCTb W JHANa30H JIMHEWHOCTH.
UyBCTBUTEIBHOCTh METOJIA K Pa3HBIM Ki1accam DM.

2.4. 'a30Bas ¥ ra30’KUIKOCTHAsE XpoMarorpadus B MPUMEHEHUH K aHAJIM3y U 0OHAPYKEHUIO
OC. [IlpuHmunm paGoTel W YCTPOMCTBO Tra3oBoro xpomarorpada. OCHOBHBIE  THIIBI
Xpomarorpauyeckux KOJOHOK, BBIOOp KOJMOHKM s aHanuza DC. BpiOop ycnoBuil ananmsa,
BIIMSIHUE TEPMHYECKOWM CTOMKOCTH M TOJAPHOCTH OM, BBIOOp TemmepaTrypbl TEpMOCTaTa,
M30TEPMUYECKUIN U IPOrPaMMHUPOBAHHBIN PEXHUM, BIUSHUE TEMIIEPATYPhl UCIIAPUTENS U IETEKTOPA.
Texnuka BeimosHeHHMsT aHanm3a OM metomom BDXXX, moaroroBka mpoO, meHTpudyrupoBaHue,
¢mibTpanus, TBepaodazHas sKcTpakius. Mcnonb3oBaHMe METOAOB BBOAA PaBHOBECHOTO Mapa U
TBep0a3HOW MHKPOIKCTPAKIIMK ISl aHajdu3a JIETy4YuX KOMIIOHEHTOB OM U MPOIYKTOB HX
IIPEBpaLICHNsI. YHUBEPCAIbHBIE U CEJIEKTUBHBIE JETEKTOPBI, UX NPUMEHEHHE NpU aHanuze OM,
MPEUMYIIECTBA CEJIEKTUBHBIX JeTeKTOpoB. (OCHOBHbBIE THIBI JETEKTOPOB — JIETEKTOpP IO
TEIUIONPOBOAHOCTH,  IUIAMEHHO-MOHU3AIMOHHBIA  JIETEKTOp, a30THO-(POCHOpHBIN  JEeTEeKTOp,
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IUIAMEHHO-(OTOMETPUYECKUI JETEKTOp, JETEKTOp 3JIEKTPOHHOIO 3axBaTa, NMPUHLMI JEHCTBHS,
o0jacTu NPUMEHEHUS TIPH aHaIu3e DM, orpaHUyYeHUs], YyBCTBUTEIBHOCTD U AUANA30H JUHEUHOCTH.
UyBCTBUTENBHOCTh METOA K Pa3HbIM KilaccaM OM.

Pa3nea 3. Macc-cniekTpockonust M

3.1. Ucnonp3oBaHHE M OCHOBHBIE BO3MOXKHOCTH Macc-cnekTpockonuu OM. Baenenue B
TEOPETUUECKHE OCHOBBI MacC-CIIEKTPOMETPUH, KOHCTPYKIMS U MPUHIMI PaObOThl OCHOBHBIX TUIIOB
CEJIEKTOPOB MOHOB: KBaJpyNoJb, HMOHHAs JIOBYILIKA, BPEMSIPOJIETHbIN, MarHUTHBIA, MaccOBOE
paspemienue. Kparkast xapaktepuctuka HHGOPMALIHUH, [TOJTy4aeMOi B METOIaX MacC-CIIEKTPOMETPHH
U XpOMAaTO-Macc-CIEKTPOMETPUU - MpsIMOE M3MEpPEHHE MOJIEKYJIIPHOM Macchl BEILECTBa,
UCII0JIb30BaHUE MacCC-CIIEKTPOMETPUHU BBICOKOI'O pa3pelleHus IJis MOJIyY€HUsS TOYHOTO 3HAYEHMSI
MOJIEKYJISIPHOM Macchl M pacueT OpyTTo-(hopMyily BellecTBa, pa3JelieHHe aHaIUTUYECKOI0 CUTHaa
00pa3IoB BO BpEMEHHU, U3yUEHHUE PsAJla TEPMOJAMHAMUYECKUX MTPOLIECCOB (MCHapeHue, cyonumarus).
Oco0eHHOCTH Macc-CIEKTPOB HUTPOCOEIMHEHHMH, XapaKTepHble MOHBI U CXEMBbl (hparMeHTaluH.
OcHOBHBIE METO/1bI HOHU3ALIUU B Macc-clieKTpoMeTpun: «JKectkue» - monnzauus anekrponamu (M09,
El) unnykrusHo-cBsi3annon tiasmoi (ICP) u «Msirkuey»- xummdeckas wonmszanus (XU, Cl),
xuMudeckast nonuzaus npu armocheprom nasnennn (XA, APCI), maTpu4uHO-aKTHBUPOBAaHHAS
nazepHas necopouus/monuszanus (MAJIIN, MALDI), nonusanus snekrpopacnsuicauem (MIP, ESI)
[TpuHuMNIMaIbHAS CX€Ma MOHHOTO UCTOYHHKA.

3.2. Kpatkue cBenenuss o rasoBoil xpomarto-macc-cuektpomerpuu (I'X-MC), cTbhIkOBKa
xpomarorpada u Macc-ClieKTpoMeTpa, OrpaHUYCHUS, HAaKJIapbIBaeMble Ha MeTo/ aHanu3a. KpaTkue
CBEJIEHUS O XMJKOCTHOM XpomaTo-macc-crniekrpoMerpun (KX-MC), cTbikoBKa xpomarorpada u
Macc-creKTpomerpa, orpanndeHus u cnenuduka XKXX-MC ananmza, oomactu npumenerus XXX-MC.
Ocnosnble untepgeticet - ESI u APCIL

3.3. Cozmanme MeToAa MPOBEACHUS aHaimu3a B ciydae ompexaeneHus OM. OOpaborka u
UHTEpIpeTalys Macc-CHEKTPOB. BblieneHne MOJEKyIspHOro HOHA, aHajlu3 HOHOB-aJTYKTOB.
Hcnonp3oBaHne Macc CIEKTPOCKONHU IPU YCTAHOBJIEHWU CTPYKTYpBI BELIECTB, HCIIOJIb30BAHUE
6uOnMMoTeK Macc-creKTpoB. ba3oBble NPUHLIMIBI HCHOJIB30BAHUS IMPOrPAaMMHOTO OOecTedeHus
Xcalibur. Meronas ¢ peructpanueit momsoro crektpa (TIC), BeiOpanHbix HOHOB (SIM) ¥ HOHHBIX
peaximii (SRM), OCHOBHBIE IPUHIIMIIBI CO3/IaHUS MeTO/Ia, cxeMa nposeaeHus MC" skcriepuMeHTa.

Pa3nea 4. Cnexrpockonust AMP na atomax H, C, N npu ycTaHOBJIeHMH CTPYKTYPBbI
2C

4.1. OcHoBHbIe nonoxeHust U BuAbl cnektpockonuu SAMP. Teopernueckue ocHoBbl SIMP
JKCIEepUMeEHTa. KBaHTOBO-MEXaHMYECKOE M MAKPOCKOIMYECKOE pacCMOTpeHHe. MarHurtHele
cBoiictBa saep. Oddext 3eemana. VYpaBHenuss bnoxa. IlpeoOpasoBanue @ypore-AMP.
B3anmoseiicTBre Mex 1y HAMarHUYEHHOCTbBIO U IOMOIHUTENBbHBIM 1TosieM (RF). Penakcauus saepHoit
HaMarHUYeHHOCTH.

4.2. OcHoBuble mapamerpbl ‘H SIMP. Xumuueckuil casur. DakTophbl, OIpelessIOIIUe
MOJIO)KEHNE XMMMYECKOTo c/BUra. MarHuTHas aHU30Tponusl (YHKIIMOHAIbHBIX TPYHI M aTOMOB.
CruH-criMHOBOE  B3auMoJeiicTBUe. MyNbTUIUIETHOCTh CUTHANOB. Kitaccugukaius CIHHOBBIX
cuctem. Snepusiii ddext Opepxaysepa. IMP skcmepumentsl Ha sapax ~C, PUN u N,
XapakTepUCTUKHU AJIEP, MIKAJIBI XUMUYECKUX CBUTOB, CTAHIAPTHI.

4.3. Tpaktuueckue acrektel SIMP. KoHCTpyKTHBHBIE OCOOCHHOCTH COBpeMeHHBIX SIMP-
cnekTpoMeTpoB. Perucrparus u o6pabotka naHHbIX. BeIOOp MeTona, pacTBOpUTENs, TEMIIEPATYPHI.
WNuTtepnperanus pe3ynpratoB. [IporpammHble cpeacTsa uist pacuera cuekTpoB SAMP.

4.4. JiIsymepnas SMP cnekrpockonus. OOmmue MOHATUS O KoppensuuoHHo SAMP
cnektpockonuu. ['omosimepras (COSY, TOCSY, INADEQUATE) u rereposinepnas (HSQC,
HMQC, HMBC) asymepnas SIMP cnekrpockonus. Beibop, 1tocronHcTBa 1 007aCTH IPUMEHEHUSI.

Pa3pnen 5. PenTrenoguyopecueHTHbIE M PEHTICHOAM(PPAKIMOHHbIE METObI
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5.1. OcHOBHbIE NPUHLHUITEI K BO3MOKHOCTH PEHTI€HOAU(PPAKIIMOHHBIX METOJIOB ITPH aHAJIN3E
u uneHtupukanun DC. Teopus audpaxnum peHTreHOBCKUX Jiyueil. 3akoH bparra. Mcrounuku
PEHTTeHOBCKOT0 u3ny4deHUs. KOHCTpYKIIMOHHBIE OCOOCHHOCTH PEHTIC€HOBCKHUX IU(PAKTOMETPOB.
Hudpakuuss Ha  MoHOKpuctayuie. Merox Jlays, MerTon  Bpamiaroomierocs KpHcTaa.
PentrenoaudpakiinoHHbiii aHanu3 mopomkos, Meroa Jlebas-Illeppepa. Anroput™ pacmudpoBKH U
YTOYHEHHE CTPYKTYyphl BemiectBa. dakrtop pacxoaumoctH. IlpencraBieHue 3kcnepHMEHTaIbHbBIX
JAHHBIX.

5.2. OcHOBHBIE TPHUHLUIBI W BO3MOXKHOCTH PEHTTEHO(IYOPECHEHTHBIX METOJIOB TIpHU
aHamu3e W uneHTHPukanum OC. Pu3uka PEHTICHOBCKOW (DIYOpPECIEHTHONW CHEKTPOCKOIHUH.
XapakTepucTuueckoe u3inydeHue. 3akoH Mosnu. KadecTBeHHBII M KOJMYECTBEHHBIN
PEHTIeHO(ITYOPECHIEHTHBIH aHAIN3.

Pa3znesn 6. Xumuueckue MeToabl 00HApY:KeHust IM

6.1. O6mme MeToAsl OOHApYXKEHHMS HUTpOocoenWHEHHWH. LIBeTHbIe peakuuu TNpu
00HapyXEHUH MOJIMHUTPOAPOMATUYECKUX COEAMHEHNN (KOMIUIEKCHI SIHOBCKOI0O, B3aUMOJAECHCTBHE C
OCHOBaHUSIMHU), HUTPAMHHOB U HUTPOd(UpOB (ompezeneHue ¢ AUGUHWIAMUHOM U PE3OPLIUHOM
peakmusi I'pucca u t1.1.). IlocnenoBatenbHoe oOHapyxkeHue TpEx kinaccoB BB. Omnpenenenue
anudaTuyecKuX HUTPOCOSAUHEHUN B TOM YHCIIe HUTPOMETAHA.

6.2. OOHapyXeHHe TMEepOKCHAOB. MeToabl OmpeAeNieHUus TPUaLETOHTPUIIEPOKCUIA,
muaneronaunepokcuaa, ' MT/L. Mcnonp3oBanne (epMEHTATUBHBIX PEaKITHiA.

6.3. OOHapyXeHHe HEOPraHMYEeCKHX SHEProeMKUX COeAMHEHUU. MeToapl ompeneneHus
HUTPATOB, HUTPUTOB, XJIOPATOB U MEPXJIOPATOB.

4. O0beM y4eOHOH JUCHUILIMHBI

Bun yuebHoit paboThl Beero
3E Akan. 4. | Actp. 4.

OO0I11ast TpYA0€MKOCTh JHCIUILIHHBI 5 180 135
KonTrakTHasi paboTa — ayAUTOPHBIE 3aHATHS: 1.8 64 48
B TOM 4YHCJe B (pOpMe MPAKTHYECKON MOATOTOBKHU 0.45 16 12
Jlexnun 0.45 16 12
[Tpaktuueckue 3austus (I13) 0.45 16 12
Jlaboparopusie 3ansaTus (JIP) 0.9 32 24
B TOM 4Hclie B (hopMe MPAKTUUYECKON MOJITOTOBKU 0.5 18 13,5
CamocrosiTesbHasi padoTa 3.2 116 87
KonTakTHas camocTosTeNbHas padoTa 39 0.4 0,3
CaMOCTOsITeTbHOE U3YUICHUE Pa3JIC]IOB TUCITUILIINHBI ' 115.6 86,7
Buja koHTpoOJIs: 3ader ¢ OLEHKOI

AHHOTanusA padoyel NpOrpaMMspl JUCHUILIMHBI
«OCHOBBI KBAHTOBOI XMMHMH OPTraHN4YeCKUX COeIMHECHHUI a30Ta)

1 Heab AucuunIMHbI — COCTOUT B U3YYEHUH OCHOBHBIX IMOHATHUM COBPEMEHHON KBAaHTOBOW XUMHUHU
Y KBAHTOBO-XHUMHUYECKHX METOJIOB pacuyeTa CTPOCHHS U CBOMCTB XMMUYECKUX CUCTEM; BO BBEICHUU
CTYAEHTOB B KPYI' OCHOBHBIX IPEJICTABICHUN 0 XUMUYECKOMN CBSI3U U MEKMOJIEKYIISIPHBIX
B3aMMOJIEHCTBUSIX U O3HAKOMIIEHUHM Ha 3TOM OCHOBE C 0COOCHHOCTSIMH XMMHUYECKOH CBSI3U B
XUMHYECKHUX BEIIECTBAX M OOYCIOBICHHBIX 3TUM CBOMCTBAMU MaTEPUAJIOB; B OCBOCHHH PaOOTHI C
OCHOBHBIMHM KBaHTOBO-XMMHUUYECKUMH KOMITbIOTEPHBIMH MPOrpaMMaMH, UCITOIb3yEMbIMU Ha
MPaKTHUKE.
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2 B pe3yjbTaTe H3yYeHHUs TUCHHUILUIMHBI 00yYAIOIIUICH T0JIKEH

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU U WHAUKATOPAMH UX JTOCTH)KECHUS:

NK-1-71IK-1.4, IIK-1.7, [IK-1.12

3uame:

- OCHOBHBIE IIOJIOKEHUSI KBAaHTOBOM XUMHUH, COBPEMEHHOW TEOPHMM XMMHYECKOM CBS3M U
MEXMOJIEKYJIIPHOTO B3aMMOJEHUCTBUS U IPUMEPHI €€ NPUMEHEHUS K KOHKPETHBIM XUMUYECKHUM
CUCTEMaM,;

- NPUHLUIBl KOJHWYECTBEHHOW XapaKTEepU3allMM ATOMHOM M JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJIIPHBIX CUCTEM U ITOJINMEPOB;

- OCHOBHBIC B3aMMOCBSI3U MEXAY OJJIEKTPOHHOW CTPYKTYpol M (DU3MKO-XMUMHUYECKUMHU
CBOMCTBAMM BEILECTB, JIE)KAIUE B OCHOBE YIIPABJICHUs CBOMCTBAMU;

- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMUYECKHX DPACUETHBIX METOIOB M
00J1aCTH UX NPUMEHUMOCTH.

Ymemn:

- NPUMEHATh KBAHTOBO-XMMMUYECKHE IOIXOJbl U METOABI AJI pacueTa, MHTEPIpETaluyu U
IIPEICKA3aHMUs CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemw:

- JJIEMEHTAPHBIMU HABBIKAMU IPUMEHEHMS KBAaHTOBO-XMMHUYECKHMX IOJXOJ0B U METOJOB U
UHTEPIPETALIMA  PE3YJAbTAaTOB IIPU PEUICHUWM IPAKTUYECKMX TEXHOJIOIMYECKMX 3aJad U
CTaHJAPTHBIMA KBAaHTOBO-XMMHUYECKMMU KOMIIBIOTEPHBIMU IIPOrpaMMaMU.

3 Kpartkoe coaep:xaHue JUCHUILUIHHBI

Beeoenue. Tlpenver kBaHTOBOM XUMHUU. POJIb KBAHTOBOI XMMHUU B ONMMCAHUH XMUMHYECKUX
ABJICHUH U NPOLIECCOB. B3anMOCBS3b KJIACCUYECKONW U KBAHTOBOUM MOZEIIEN MOJIEKYIL.

Pazoen 1. Obwue nonoscenus K6aHmMoBoU Xumuu

1.1. OcHOBHBIC TPUOTMKCHUS

OcHOBHbIE IPUHIUIIBI KBAHTOBOM MEXaHUKHU. BapuaninoHHBIH METOT HAX0KIEHUS! BOJTHOBBIX
¢bynkuunit. [IpubamrkeHre HE3aBUCHMBIX YacTHIl. MeToa caMOCOTIacOBAaHHOTO MOJI JJIsi aTOMOB.
[TpubnmxeHne NEeHTPaIbHOIO MoJiA. ATOMHBIE OpOUTANIN U UX XaPAKTEPUCTUKH.

1.2. OgHO’1EeKTPOHHBIE U MHOTORJIEKTPOHHBIE BOJTHOBBIE (PYHKIIMU M METO/IbI UX pacyera

AHTHUCUMMETPUYHOCTh  MHOTODXJIEKTPOHHOM  BOJHOBOM  (yHKumu. CrnuH-OpOHUTAIH.
Herepmunant Creiitepa. Mertonsl Xaptpu-®oka u Kona-Illoma, xumuueckas  TpakTOBKa
MOJIy4aeMBIX PE3yJIbTaTOB. DJIEKTPOHHbIE KOH(UTYpAIIH aTOMOB.

Pa3zoen 2. Keanmosas xumus monexyn

2.1. MonekynsipHasi CTpyKTypa U METO/Ibl €€ pacueTa

[Tpubmuxenne  bopha-Onmnenrelimepa, anuabaTH4yecKUid  MOTEHIMAd M TOHSATHE
MOJIEKYJIApHOH CTpYKTYpbl. Metoasl XapTpu-doka u Kona-Illsma mist monexyn. [pubnmxenne MO
JIKAO. OnektpoHHas Koppemsauus. Meronx KOH(QUIYpallMOHHOrO B3auMojeicTBusa. Teopus
BO3MYILEHUH. DHEPruM JUCCOLMALNU XUMUYECKUX CBSI3EH.

2.2. Heomnupuueckue 1 NOJyIMIMPUUECKUE METOIbI KBAHTOBOM XUMHUU

Hepapxust MeToi0B KBaHTOBOM XMMHH. Hesmmupuueckas kBaHTOBas XUMHsA. ATOMHBIE H
MOJIEKYJIsIpHbIe Oa3ucHbIE HAOOPHI Ul HEAMIMPHUECKUX PACUETOB, UX POJb B ONMHMCAHUHM CBOMCTB
mosekyn. Ilomysmnupudeckue metonsl. BaneHTHoe M m-3reKTpoHHOE NpUOIMKEeHHs. MeTosl
ITappusepa-Ilomna-ITlappa u Xrokkens. TOYHOCTP KBAaHTOBO-XMMHYECKHUX pPacdyeTOB CBOMCTB
MOJIEKYJL.

Pasoen 3. Xumuueckas cé:a3v u peakyuonHas cnocoOHOCMb IHEP2OHACHIWYEHHBIX COEOUHEHUL

3.1. Xumuueckas CBsi3b B MEKMOJICKYIISIPHBIE B3aNMOICHCTBUS

OpOuranbHas KapTHMHA XUMHYECKOM cBs3M. KOHCTpyKTHBHass U JAECTPYKTHBHAs
uHTepdepeHus opOutanei. MosekynspHble OpOMTAaTM M UX CHMMETpUIHAs KiacCU(pUKalLUs.
Koppensuuonnsle auarpaMmbl. DJIEKTPOHHbIE KOH(MUIYpallMd JABYXaTOMHBIX MOJIEKYJ. AHaIu3
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3acenleHHOCTeN opoOuTtaneid. [IpocTpaHCTBEHHOE pacmpeneieHrue >SJIEKTPOHHOW IIJIOTHOCTH H
XUMHUYECKasl CBSI3b. TOMOJIOrMYecKasi TCOpUst XUMUUYECKON CBSI3U.

3.2. KBaHTOBO-XMMHUYECKOE ONMHUCAHNE XUMHUUYECKUX PEAKLIUM

[ToBepXHOCTh MOTEHUMAIBHON 3HEPTUU XUMHUYecKoi peakuuu. OcoObie Touku 11D u
PAaBHOBECHBIE M IIEPEXOJIHbIE COCTOSHHUS. MeToAbl OMMCaHUS XMMHYECKUX pEaklHil: Teopus
BO3MYIIEHUHN, METOJI KOOPAUHATHI peakiuu. [IpumMeHeHne KBaHTOBOM XUMUU JJI XapaKTepU3aluu
PEaKIMOHHON CIIOCOOHOCTH SHEPrOHACHIIICHHBIX COeIMHEHUH.

3axnouenue. KBaHTOBasi XUMUSL KaK HHCTPYMEHT MPOTHO3a B XUMHUHU U XUMUYECKON
TEXHOJIOTHH.

4 O0beM yueOHOH THCHHMILINHBI

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

O0masi Tpy10eMKOCTb 1M CHUILTHHbBI 2 12 54
KonrakTHasi pa6oTa — ayAuTOPHBIE 3aHATHSI: 0,89 32 24
Jlexun 0,445 16 12
JlabopaTtopusbie padoTsl (JIP) 0,445 16 12
CamocTrosiTesbHasi padora 1,11 40 30
KoHTakTHas camocTosiTellbHast paboTa 0,2 0,15

1,11
CaMoCTOsTEIbHOE H3YUYCHHE PA3/ICIOB JTUCITUILUIMHBI 39,8 29,85
Buja koHTpOJIsS: 3a4er

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJJMpOBAHUS H METPOJIOT UM

1. Henp AMCOMINIMHBI — NTOJIyYEHUE CTYJ€HTAMH OCHOBHBIX HAYYHO-TIPAKTUYECKUX 3HAHUU
B 00J1aCTH METPOJIOTUH M OCHOB TEXHUYECKOTO PEryIupoBaHus Ha Tepputopun PO u 3a pybdexom,
HEOOXOMUMBIX Ui pelleHHs 3ajay oOecreueHHs] €AMHCTBA W3MEPEeHUIl M KOHTpOJsS KayecTBa
Opoaykuuu  (yclyr), METpOJIOTMYECKOMY M  HOPMAaTMBHOMY OOECHEYEHHI0  pa3pabOTKH,
IIPOU3BOJICTBA, UCIIBITAHUN, DKCIUTyaTallui U YTUIN3alUuU IPOAYKIIHH.

2. B pe3yabTare u3y4eHus AUCHUUILIMHBI 00yYAKOIIUICH OJIKEH:
Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIMKATOPAMH MX JOCTHKCHHUS:
IIK-4.6; [IK-4.7; [IK-4.8; I[IK-4.9; [IK-4.10; I[IK-4.13; I[IK-4.14

Bname:

-COBPEMEHHBIE TCH/ICHIIUU PAa3BUTHS TEXHUKU U XUMUYECKOU TEXHOJIOTHH,

-COBPEMEHHBIC METO/IbI U3MEPECHUS (PHU3UKO-XUMHUECKUX IMOKa3aTeIeH U UX MOrPeITHOCTEH,;

- 3aKOHOJIATEIILHYIO, OPTaHU3ANNOHHYIO, HAYYHYIO M TEXHHYECKYI0 OCHOBBI 00CCIICUCHUS
€IMHCTBA U3MEPCHHH M CTaHIapTU3AIINH.

-ITIOPSIIOK Pa3pabOTKH, YTBEPKIACHHS M BHEJIPSHUS CTAHIAPTOB, TEXHHYECKUX YCIOBUN U
JIPYro HOPMaTUBHOW U HOPMATHBHO-IIPABOBOM JIOKYMEHTAITUH;

- TIEPCIEKTHBBI TEXHUYECKOTO PA3BUTHS W OCOOCHHOCTH JCATCIILHOCTH OpTaHHW3aIlfii,
KOMIIETCHTHBIX Ha 3aKOHOJATEILHO-IIPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PETYIMPOBAHUS H
YIIPABJICHHUS KA4ECTBOM;

-OCHOBHBIC (POPMBI MOATBEPXKJACHHUS COOTBETCTBHS, YJACTHHUKOB padOT MO CEepPTHQHUKAIUH,
CXEMBbI cepTU(DHKAIIUN U ACKIapupoBaHus B PD u 3a pyOekoM.
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Ymems:

-IIPUMEHSITh METOABbl W WCIIOJIB30BaTh IPUHIIUIMBI CTAHJAPTHU3AIMA TIpU  pa3pabOTKe
HOPMATHBHBIX JOKYMEHTOB;

-IpUMEHSIThL Ha mpakTuke DenepanbHbIC 3aKOHBI M MEXKIyHApOJHBIE PEKOMEHAAIIMUA B
00J1aCTH METPOJIOTUH U TEXHUYECKOTO PETYIUPOBAHUS,

-IPUHUMATh y4YacTHE B IIPOIeccax MOATBEPXKIACHUS COOTBETCTBHS Pa3HOTO YPOBHSA-
aKKpEJAUTAINH, IIPUEMKE, SKCIIEPTH3E, JIUIICH3UPOBAHUH, TOCKOHTPOJIC U HAA30DE;

-MCTIONIb30BaTh ~ TEXHMYECKHE CpPEICTBA JUIA HM3MEPEHUS OCHOBHBIX  IapaMETPOB
TEXHOJIOTHYECKOT0 MPOoIIecca, CBONCTB ChIPhS M TIPOTYKITHH.

MIPUMEHSATh METOAbI KOHTPOJIS M YIIPABICHUS Ka4eCTBOM MPOAYKIIMH U MPOU3BOJICTBEHHOTO
rpoIecca MpearnpusiTUs;

-aHAJIM3UPOBATh JIAHHBIC O KAYECTBE MPOIYKIIMU U OTMPECIATh TPUIUHBI OpaKa;

Braoemn:

- HaBbIKAMHM OCYIIECTBIIATh IOUCK, KPUTUYECKUN aHAIM3UPOBAaTh U CHUHTE3UPOBATH
uH(OPMAIINIO, TPUMEHSITh CUCTEMHBIN TIOIXO]T IJIsl PEIICHHSI IOCTABJICHHBIX 33]1a4;

- HaBBIKAMHM HCKaThb HYXHBIE HCTOYHUKA HH(DOpMALMM U JaHHBIE, BOCIPUHUMATH,
AHAIM3UPOBATH, 3aIIOMUHATh W IEPEAaBaTh HHPOPMAIIHIO C UCTIOIL30BaHUEM ITU(PPOBBIX CPEJICTB, a
TaK)Ke C MMOMOIIBIO AITOPUTMOB IPHU pabOTE C MOIyYEHHBIMU U3 PA3TMYHBIX HICTOYHUKOB JAHHBIMU C
1EeNTBbI0 3P PEKTUBHOTO HCIIOIB30BAHMSI IIOTYICHHON HH(DOPMAIIIH [Tl PEIICHUS 3a]1a4.

- HaBBIKAMH aHAJIM3UPOBATH, COCTABJIATH U MIPUMEHSITh TEXHUYECKYIO IOKYMEHTAIHUIO, CBSI3aHHYIO C
npodecCHOHANBbHOM  JESITeTbHOCThIO, B COOTBETCTBUM C JICUCTBYIOUIMMH HOPMATUBHBIMU
JOKYMEHTaMH B COOTBETCTBYIOIIEH OTPACIIH;

- HaBBIKAMH IPUHUMATh 0OOCHOBaHHbBIC TEXHHUUECKUE PEIICHHS B TPO(PECCHOHAIBHOM AeSITeNbHOCTH,
BEIOUpaTh 3P PEKTUBHBIC U OE30MMACHBIC TEXHUYECKHUE CPEJICTBA M TEXHOJOTHH.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

Pazoen 1. Memponozus. Ocro6nble NOHAMUS U NPUHYUNBI

[Ipenmer metponorusi. Tepmunsl u onpenenenus. 3akoH PO «OO6 obecrnieueHUU €TUHCTBA
u3mepenuii. Knaccudukanmst msmepenwity OCHOBHBbIC (DH3UYECKHE W XUMHUYECKUE BEITHYMHBI.
CpenctBa nsmepenuit u ux Buasl. [lorpemnocty usmepenuid. I'ocyjapcTBeHHass METPOIOrHYECKast
cinyx0a. MexxayHapoiHas OpraHU3aIis 3aKOHOIaTEIbHON METPOIIOTHH.

Pazoen 2. Ocnoswvt mexnuueckoeo pe2yruposanusi.

3akonbl PO «O TexHudyeckoM perynupoBanuny, «O crannaptuzanuu B POy, «O 3amute mpas
notpedurens». TeXHWYECKHe perjiaMeHThl W HOPMATHBHBIE JOKYMEHTBI, JECHCTBYIOIIME Ha
teppuropuu PO.

Pazoen 3. OcHnosvl ouenxu coomeemcmasusi.

®opMbl TIOATBEpPXKAEHUsI cooTBeTCTBUS. O0si3arenbHas ceptudukanus. [exmapupoBanue.
JloGpoBonbHast cepTudukanus. AKKpeauTaIus.

4. O0beM y4eOHOH JUCHUIIMHBI

O0bemM IUCUUIIMHBI
Bup yueOHoit padoTbl Axax. | Acrp,
3E
u. 4.

O0mas Tpy10eMKOCTh JIMCIUILTHHBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHITHUSI: 0,88 32 24
Jlexun 0,44 16 12
[TpakTuueckue 3anstus (I113) 0,44 16 12
CamocrosiTesbHasi padora 2,12 76 57
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CaMocTosITeNbHOE U3YUYEHUE PA3/AETIO0B IUCIUILIMHBI 2,12 ‘ 76 ‘ o/

Bua koHTpoJIs:

9K3aMeH 1 36 27

KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMeEHY. 35,6 26,7
Buja uToroBoro KOHTpoJIs: IK3aMeH

AHHOTaN U padoyeil MPOrpaMMepl AU CHUILIMHBI
«MexaHHYecKHe MPOIecChl U ANMAPATHI B TEXHOJOTHU OPraHMYeCKUX CoeTMHEHUI a30Ta»

1 Heap qucuuminHbl — OpMUPOBAHUE Y CTYJCHTOB OCHOB UHKEHEPHOTO MBIIIICHUSI.

2 B pesyabTaTe H3y4eHUs] JUCHUILINHBI 00y4aIOUIICH TOJIKEH:
Obnaoams cleAyOIUMU KOMIETEHIUAMU U MHAUKATOPAMHU UX JIOCTHXKEHUS:
VYK-2.1; VK-2.2; VK-2.3; YK-2.4; VK-2.5; VK-2.6; YK-2.7; VK-2.8; YK-2.9; VK-2.10; I1K-5.1; TIK-
5.2; IIK-5.3; IIK-5.4; IIK-5.5; T[1K-5.6; T1K-5.7; I1K-5.8; I1K-5.9; I1K-5.10
3nams:
- TEOPETUYECKHE OCHOBBI ITPOLIECCOB U3MEJIBYEHUS] U CMELLICHUS;
- KOHCTPYKLIMH M TPUHUUIBI JEHCTBUS OCHOBHBIX COBPEMEHHBIX MAIUWH JJIi W3MEIbYEHHS U
CMEILIEHHs] MaTepUaJIOB;
- METOJIMKA pacueTa TEXHOJIOTHYEKOT0 000pyI0BaHUSI.
Ymemns:
- IPOBOAUTH MEXAHUYECKHE PACUEThI 3JIEMEHTOB MAIIMH JIUIsl U3MEJIbYEHUS U CMEILICHUSI MaTepUaoB.
Bnaodemu:
- HaBbIKaMU aHAJIM3a MEXaHUYECKUX MPOLIECCOB XUMUYECKHUX MPOU3BOJICTB;
- TEXHOJIOTMYECKUMH pacueTaMy 000pyA0BaHMS;
- pacyeTamMM TUIOBBIX J€Tajlel MallliH, NO0JIb3YACh clipaBo4HoM utepaTypoil u I'OCT.

3 Kpartkoe conep:kanue JMCIHUIITHHbI
Beenenue
Ponb npenmera «MexaHuueckre MpoLecchl M annapaThl XMMUYECKOW TEXHOJIOTUN» B POPMUPOBAHUU
MH)XEHEpa XUMHKa-TEXHOJora. «MexXaHnuecKrue MpoLecChl U annaparbl XUMUYECKOW TEXHOJIOTHID)
—OCHOBa Il IPOEKTUPOBAHHSA HOBBIX W COBEPUICHCTBOBAHMS JIEUCTBYIOIIMX TEXHOJIOIMUECKUX
YCTaHOBOK XMMUYECKUX MPEITPUATUH.
Paspnen 1. U3menbuyeHue TBEPAbIX BelLIECTB
dusnKo-MexaHu4eckue cBoiictBa marepuanoB. CrocoObl M3MeNbYEeHUs. TeOopHM H3MEIbUeHHS.
HpoOunku, pazpymaronime maTepualn cxathueMm (IEKOBbIe, KOHYCHBIE, BajKOBbIe). JIpoOuiku
yJIapHOTO JeMcTBUS (POTOPHBIE MU MOJOTKOBBIE JIPOOMIIKH, IMANbLEBbIE M3MENbUYUTENIN). MaIIuHbI
YIapHO-UCTUPAIOIIETO JCUCTBUS (MENBHHUIBI C BpallaronmMmcs OapabaHoM, BUOpaIMOHHBIC
MEJNIbHUIIB!). MI3MenpuuTeNnn pa3aaBiuBaroIlero U UCTHPAIOIIEro JeHCcTBUs (OeryHHbIE MeIbHHIIbI,
KaTKOBO-TapesbyuaThle U3MENbUUTENN, OucepHble n3menpuntenu). CtpyiiHple MenbHuUlbl. O01acTb
MPUMEHEHUS, TPUHIIUIT ACUCTBUS, KIaCCUPUKALIUS.
Paspnen 2. Cmemenue.
[Tponieccer cmemenus. Knaccudukanus cmecuteneil. CMelleHHe BBICOKOBA3KUX IOJUMEPOB
(uepBsiUHBIC MAIIMHBI, BaJIKOBBbIE MamiMHbl). CMecuTenu mnepuogudeckoro nedctBus. Kunernka
nporeccoB cmemieHus. CMelleHne chlmydyux marepuaioB. bapaGanuele cmecurtenu. YepBsdHo-
jonactHele cmecutenu. JleHtounsle cmecutenu. beryHkoBble cMecutenu. L{upkynsuuoHHbIE
CMECUTENIN C TICEBJOOXKIKEHHEM CBIMY4Yero Marepuana ObICTPOBPALIAIOIIMMCS  POTOPOM.
Yepeaautenn. CMecuTenn HENPEPHIBHOTO ACHCTBUs. [ paBuTaIimonasie cMecutenu. Bubpamonasie
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CMECUTCIIN. HpHMOTO‘IHHe CMECUTCIIN.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMILIUHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
4. 4.
OO01asi TPY10€MKOCTh THCHUTIITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,89 32 27
Jlexkuun 0,445 16 13,5
JlabopaTtopHsie paboTsl (JIP) 0,445 16 13,5
CamocrosiTesibHas padora 2,11 76 S57
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
2,11
CamocTosTenbHOE U3YYeHHUE Pa3aesioB JUCIUILUIHHEI 75,8 | 56,85
Buja koHTpOJS: 3a4erT

5.3 Jlucuun/juHbI 10 BLIOOPY

AHHOTaNuUA padoyeil NPOrpaMMbl IUCHUIIMHBI
«Coumnosorus»

1. eab AucUMIIMHBL: HOPMUPOBAHHE Y CTYJIEHTA 1I€JIOCTHOI'O MIPEACTABIECHUS O COCTOSIHUM U
OCHOBHBIX HaIlpaBJIEHUSIX PAa3BUTHUS COBPEMEHHOIO O0IIECTBA.

2. I3yyeHne AMCUHUILIMHBI HANPABJIeHO Ha (OpMHMPOBaHHE M Pa3BUTHE CJeIYIOLIHUX
KOMIIeTeHIUIi:

VK-3.1, YK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-3.8, YK-5.8, [IK-3.4.

3nams:

— NPUHLUIBI PA3BUTHUS COBPEMEHHOI'O OOIIECTBA;

— couuanbHble QYHKIMU U TapaMeTpbl PyHKIIMOHUPOBAHMSI COLIUATBHBIX HHCTUTYTOB U
IIPOLIECCOB ;

— OCHOBBI METOZIOB COLIMOJIOTMYECKHUX UCCIEA0BAHN;

— OCHOBHBIE HAINPaBJIEHUSI COLIMOJIOTHYECKOI0 aHAIN3a OOIIECTBEHHBIX OTHOLLIEHUI

Ymemn:

— ONPENENITh CIeUU(PUKY COUAIBHOIO B3aUMOJCHCTBYS;

— KPUTHUYECKH OLIEHUBATh JIOCTOMHCTBA U HEIOCTATKH PA3JIMYHbIX [TOJIX0JI0B K U3YUEHUIO
COLIMYMa;

— OIpeaeNsTh crienu UKy COLUaIbHOIO B3aUMOICHCTBYS;

— aHaJIM3UPOBATH COCTOSIHUE COI[MAJIbHBIX HMHCTUTYTOB U MIPOLIECCOB;

Bnaoemy:

— MOHATUIHBIM aNnapaToM COLUOJIOTUH;

— OCHOBHBIMHU MeTOZamMH cOopa M aHajn3a COLUOJIOTUYECKON HMH(pOpMaLnu;

— OCHOBHBIMHM HaBBIKAMM aHaJIM3a COLUAIBHBIX NHCTUTYTOB M IIPOLIECCOB B
oOmiecTse.

3.Kparkoe conep:kaHue IMCHUIIHHBI:

Paznea |. [TonsaiTHe ¥ McTOPHUSI COLUOJIOTHH

Conmonorusi kak Hayka M y4yeOHas aucuuIUIMHA. VcTopus pa3BUTHS COLMOJIOTMYECKOM
MbIcau. COLIMOIOIMUYECKNE UCCIIEOBAHHUS.

Pasznea Il. O0mecTBo
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OO01IecTBO Kak LENIOCTHAsI COIMOKYIbTypHas cucreMa. ColuanabHas CTPYKTypa OOIIecTBa.
JIM4HOCTH — OCHOBHOM 3JIEMEHT OOIIIECTBA.

Pa3nen I11. CounajibHbIe HHCTHTYTBI

Cormmonorust cembu. Comuonorust KyiabTypbl. COIMOJIOTHS TMOJUTHKHA. IKOJIOTHYeCKas
COLIMOJIOTHSL.

4 O0bem yueOHOH TUCUMILUIUHBI:

O0beM TUCHUIIJIMHBI
Bun yuyeOHo# padoThI - Axan. | Actp.
q. q.
Oo61asi TPY10€MKOCTh JUCIHILIHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSL: 0.9 32 24
B TOM 4YHcJe B opMe MPaKTHYECKOH MOATOTOBKH 0.45 16 12
Jlexkuun 0.45 16 12
CamocTrosiTesbHasi padora 1.1 40 30
KoHTakTHasi caMOCTOsTEIbHAs paboTa 11 0,4 0,3
Pedepar ' 39,6 29,7
Bua HTOroBOro KOHTpPOJIst: 3auyer c OEHKOI

AHHOTaNUA padoyeil NPOrpaMMbl IUCHUIIMHBI
«Kondummkronorus»

1. Heap aucUMIUIMHBI: CHOPMHUPOBATH y CTYACHTOB IPEACTABICHHUS O COLHMAIBHOM
KOH(JIMKTE KaK OJHOM 13 (OPM COLIMATIBHOIO B3aUMOJIEHCTBHS, KaK O ClIoco0e pelIeHns COLMaTbHbIX
IPOTHBOPEYMI U YIPaBICHUS KOHPIUKTHBIMU CUTYalUsIMU H KOH(PIUKTAMH.

2. N3yyeHne NUCHUILUIMHBI HANPaBJeHO HA (OpPMHpPOBaHHMEe M Pa3BUTHE CJETYHIINX
kommerenmmii: YK-3.1, YK-3.2, VK-3.3, VK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-3.8, YK-5.8, [IK-3.4
3uamo:

- 0COOCHHOCTH TIpeaMeTa KOH(DIUKTOJIOTHH, OCHOBHBIC KIACCUYECKHE W COBpPEMEHHBIC
COILIMOJIOTHYECKUE TEOPHHM M IIKOJIBI B 00JACTH COIMOJIOTUM KOH(IUKTA; 3aKOHOMEPHOCTH
COIMATbHO-9KOHOMHYECKUX U MOJUTHYCCKHX MPOIECCOB, BIMSIOMINX Ha BOSHUKHOBEHHE U Pa3BUTHE
KOH(JIMKTHBIX OTHOIICHU.

Ymems:

- mpuoOpeTaTh 3HAHHWS B MPEIMETHOW O0JIACTH KOH(MIMKTOJIOrMU; paboTaTh B KOMaHJE,
TOJIEPAHTHO BOCIIPHHUMATh COI[HANIbHBIC, STHUYECKHE, KOH()ECCHOHAIBHBIC U KYJIbTYPHBIC PA3THUHS;
aHAJTM3UPOBATh COIMATIBHYIO CTPYKTYPY KOH(IIMKTA C IEJIbI0 €r0 Pa3pelieHus;

Bnaoemw:

- METOJIaMH aHaJIM3a KOH(MDIUKTHBIX MPOTHBOPEYM W KOH(IUKTOB B PA3IMYHBIX 00JIACTAX
OOIIECTBCHHON KM3HU M peIlaTh WX C TIOMOIIBID COBPEMEHHBIX HCCIIEIOBATEIIBCKUX METOJIOB;
CHOCOOHOCTHIO HAXOAUTh OPTaHU3AIMOHHO-YIIPABJICHYECKUE PEIICHNUS B KOH(DIUKTHBIX CUTYaIUSX;
BJIaJICTh MPAKTHYECKUMHU HAaBBIKAMHU aHAIIN3a U pa3perieHns KOH(IMKTHBIX CUTYAIUI] ¥ KOH(DIHUKTOB.

3.Kparkoe coaepxxanue JMCUUILIUHBI:
Paszpgen 1.
[TonsiTre u uctopus KoHQIUKTONOrHH. O0IIAas TEOpUS KOHPIHUKTA.
Pasznen 2.
BHYTpUITUYHOCTHBIC ¥ MEKITUYHOCTHBIC KOH(PIUKTHL. BHYTPUTPYIIIOBBIE U MEKTPYIIIOBHIE
KOH()JIMKTBI.
Pazgen 3.
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Kondmukrer B opranmsanuu. ConuanbHO-TPYJOBBIE ¥ CONUAIBHO-?KOHOMHYECKHE
KOH(JIUKTHI.

4. O0beM y4eOHOH TUCHUIIINHBI:

O0BLeM TUCHUILTHHBI
Bun yuyeOHo# padoThI - Axan. | Acrp.
q, q,
O061asi TPY10eMKOCTh TUCIHILTHHbI 2 12 54
KonrakTHasi pa6oTa — ayAUTOPHbIE 3AHATHUS: 0.9 32 24
B TOM 4YHcJie B opMe MPaKTHYECKOH MOATOTOBKH 0.45 16 12
Jlexkuun 0.45 16 12
CamocrosiTesibHas padora 1.1 40 30
KoHTtakTHas camocTosTeNbHas paboTa 11 0,4 0,3
Pedepar ! 39,6 29,7
Bua HTOrOoBOro KOHTpoOJIs: 3aueT ¢ OLEHKOI

AHHOTaNuUA padoyeil MPOrpaMMbl AU CHUNINHBI
«ConuajJbHO-NICUX0JI0THYECKHEe OCHOBBI PA3BUTHS JTUYHOCTH

1. Hesas AucHMIUIMHBI — GOPMHUPOBAHHE COIIMATIEHO OTBETCTBEHHOM JIMUYHOCTH, CIOCOOHOM K
CaMOOpTraHU3aIliy ¥ PA3BUTHIO, YMCIOIICH BBICTPAUBAThH U PEATM30BBIBATH CBOIO )KH3HECHHYIO
CTpaTeruio, ClIoCOOHOM yMpaBisTh CBOMM BPEMEHEM B HOBBIX COIMANIbHBIX PEATHIX, B YCIOBUIX
HEMPEePBIBHOTO 00pa30BaHUs, YMEIOMICH OCYIECTRBISITh COITUAIEHOE B3aUMOICHCTBUE U
pean30BbIBATH CBOIO POJIb B KOMaH/IE.

2. B pe3yabTare u3y4eHusl AUCHUIIMHBI 00yYAOMIUIACS T0/IKEH

OO6nagath cIeAyOIMMI KOMIIETEHIUSMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:

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;

3nams:

. CYUIHOCTh MPOOJIEeM OpraHM3alMd U CAMOOPTaHMU3AINH JIMYHOCTH, €€ MOBE/ICHHUS B
TPYIIE B YCIOBUSX COBPEMEHHOT'O OOIIECTBA M HEMTPEPHIBHOTO 00pa30BaHUS;

. METOJIbIl CaMOOPTaHU3allMd U PA3BUTHUS JHMYHOCTU, BBICTPAMBAHHS U pean3aluu
TPACKTOPUU CAaMOPA3BUTHS, BEIPAOOTKH IIEJICTIONaraHuss U MOTHBAIIMOHHBIX YCTAHOBOK, Pa3BUTHS
KOMMYHHUKATHBHBIX CIIOCOOHOCTEW U TIOBEJICHUS B TPYIIIIE;

. OOMIYI0 KOHIENIMIO TEXHOJIOTUH OpTraHM3alMM BpPEMEHU H  IOBBIIICHUS
3¢ (HEKTUBHOCTH €T0 UCIIOJIb30BAHMUS;

. METOJIMKH M3y4eHUS COIMMATBLHO-TICUXOJIOTUYECKHX SBIICHUH B chepe yrnpaBiIeHUS U
CaMOYIPaBIIEHUS JIMYHOCTHU, TPYIIIBI, OpraHU3aIHH.

Ymems:

. TUTAHUPOBATh U PeIlaTh 3a7a4i JMYHOCTHOTO U MPO(PECCUOHAIBHOTO PA3BUTHS;

. aHAJIM3UPOBATh CBOM BO3MOXKHOCTH ¥ OTPAaHUYCHHS, WCIIOIH30BaTh METOJIbI
CaMOJIMAarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU ¥ CAMOBOCIIUTAHUS;

. YCTaHABIIMBATH C KOJUIEraMH (O JHOTPYIITHUKAMH ) OTHOIIICHHSI, XapaKTEPHU3YIOIUECS
3¢ (HEeKTUBHBIM YPOBHEM OOIIIEHUS;

. TBOPUYECKH NMPUMEHSATh B PEIICHUH MPAKTHYECKUX 3a/1a4 HHCTPYMEHTBI TEXHOJIOTHI
OpTraHU3aIi BPEMEHH U MOBBIIIEHUS 2P (HEKTUBHOCTH €T0 UCIIOJIb30BaAHUS.
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Braoemy:

— COLMAJBHBIMH M TICUXOJOTHUYECKHMMU TEXHOJIOTHSAMU CaMOOPTaHHW3allMd M Pa3BUTHA
JIMYHOCTH, BBICTPAUBAHUS U PEATU3alM1 TPAEKTOPUH CaMOPa3BUTHS;

— HMHCTPYMEHTAaMH ONTHMM3ALMU MCIIOJIB30BAaHUS BpPEMEHM, HaBBIKAMHU IUIAHHUPOBAHUS
JMYHOTO U Y4eOHOIr0 BpEMEHH, HaBbIKAMU CaMOOOpa30BaHMs;

— TEOPETHYECKMMM M MPAKTUYECKMMU HABBIKAMH NPEAYNPEXKICHUS W Ppa3pelIcHHs
BHYTPUJIMYHOCTHBIX U IPYIIIOBBIX KOH(IIUKTOB,;

— cnoco0aMi MOTHBAIlMM WIEHOB KOJUIEKTMBA K JIMYHOCTHOMY M HPO(ECCHOHATHHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHUIO B KOMaHJIe, pe(IIEKCUU CBOETO TIOBEIACHHUS
U JINJICPCKUMU KauyeCTBaMHU.

3. Kpatkoe coaep:kanue A1 CHUIIUHBI

Pasoen 1. Obwecmeo. nosvie ycnogus u pakmopsl pazeumus TUYHOCMU

1. CoBpemeHHOE OOIIECTBO B YCIOBHAX III00ATH3AIMH U HH()OPMATH3AIHH.

2. ConuanbHbIe IPOLECCHI

3. MHCTHTYTHI COManu3anuy JINIYHOCTH

4. Nactutyt oOpa3zoBaHUs

5. ConuanpHasi 3HAaYMMOCTb IIPOPECCUN.

6. «Most mpoheccrst B COBpEMEHHOM POCCHIICKOM OOIIIECTBE

Pasoen 2. Jluunocmo. Coyuanvuvie u ncuxonocuieckue mexHoi0cuu Camoopausayuu u
camopazeumus

1. Ilcuxonorust IMYHOCTH

2. Ctpareruu pa3BUTHUS U CaMOPA3BUTHSI TMIHOCTH

3. CamoopraHusanus 1 camopeain3anus JHYHOCTH

4. JIN9HOCTH B CHCTEME HEMPEPHIBHOTO 00pa30BaHMS

5. llenenonarane B JMYHOCTHOM M NpPO(ecCHOHATbHOM  pa3BUTHU. [IpakTHkym
«ITocTpoeHne Kapbepb».

Paszoen 3. I'pynna. Coyuanvnvie u ncuxonozuyeckue mexmoio2uu 2pynnoso2o noeeoeHus u
Jauoepcmea

1. Konnextus u ero popmupoBanue. [Ipaktukym «Ilcuxomnorus oOmeHus»

2. Ctunum pykoBojcTBa U uaepctsa. [lpaktukym «KomanmoobpazoBanue. JlnnepctBo»

3. IIpakTukym «YmnpaBneHue KOHQIUKTHBIMU CUTYALUSIMH B KOJIJIEKTHBE»

4. TlpakTukyM «MOTHBBI TUYHOCTHOTO POCTa»

5. ConuanbHO-TICUXOJIOTMYECKoe OOeCleYeHne YIpaBleHUsl KOJUIEKTUBOM. IIpakTukym
«MckyccTBO ynpaBisTh co00i»

4 O0beM yueOHOH THCHHMIIINHBI

. O0beM TUCHUILIHHBI
Bup y4yedHoii padoThl

3E Akan. 4. | Acrtp.u.

O0mas TPy10eMKOCTh JIMCIUILTHHBI 2 72 54
KonTakTHasi padoTa — ayIuTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexnun 0,44 16,0 12
[TpakTuueckue 3ansatus (I113) 0,44 16,0 12
CamocrosiTesibHas padora 1,11 40 30
KoHTakTHas camocTosiTelbHas paboTa 0,2 0,15
1,11
CaMOCTOSTeIbHOE N3YUCHHE PA3JICIIOB JIUCITUTLIHHBI 39,8 29,85

Bua konTpoJs: 3auer
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AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIMHBI
«WHKkeHepHAasT ICUXOJIOTHSD)

1. Leab AMCHUIUIMHBI — TPHOOPETEHHE CTyAEHTAMH 3HAHUN B O0JIACTH TICUXOJOTUHU
OpraHu3aliK JCeSTEIbHOCTHU JIIOJIeH B cucTeMe "deloBeK-MallnHa'", 4eJoBeK-MpodeccuoHalbHas
JeSTeNIbHOCTD, Pa3BUTHE MPOPECCHOHANIBHO BAXKHBIX KAYECTB OyAYIIEro CIeUAINCTA.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIUHBI 00yYAIOIIUIICA T0JIKEH:

O6aagath cjeAyIOIMMMH KOMIETeHIMAMU U HHAUKATOPAMHU UX JOCTHIKEHUS

YK-3 - VYK-3.1, YK-3.2, YK-3.3, YK-3.4, VK-3.5, YK-3.6, YK-3.7, YK-3.8;

YK-6 - VK-6.1, VK-6.2, YK-6.3, YK-6.4, VK-6.5, VK-6.6;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3uame:

— OCHOBHBIC TICHMXOJIOTUYECKHUE TMOHATUSA (IICUXUKA, CO3HAHHE, WHIMBHI, JIHYHOCTH,
WH/IMBUYAJIbHOCTh, IICHXMYECKUE MPOIECCHI, CBOMCTBA, COCTOSHHUS U TIp.);

— METOHBI TICHXOJIOTHYECKUX WCCIIEIOBAaHHIA (0OBEeKTUBHEIE, OIMcaTebHbIE,
MICUXOJIOTHYECKON TTOMOIIIHN);

— npodeccruoHAIbHO Ba)KHBIE KaueCTBa 3HAYUMbIE Ui Oyaylell crienuaaibHOCTH;

— TICHUXOJOTUYECKYIO CYIIIHOCTh OOIIEHUS;

— KOHCTPYKTHBHBIE CIIOCOOBI pa3peieHns KOH(MINKTHBIX CUTYAIIHiA;

— TICHUXOJIOTHYECKHE OCOOEHHOCTH Pa3BUTHUS MAJION COIUANBHOMN TPYIIBI (KOJIEKTUBA);

Ymems:

— TPOEKTHPOBATDH U MOAJCPKUBATH IICUXOJIOTUIECKU O€30TacHbIE YCIOBHS IESTEILHOCTH B
CJIO’KHBIX CHCTEMax YeJIOBEK-MallliHa,

— paboTaTh B KOJUIEKTUBE, COTPYIHUYATH C KOJIJIETaMH, pa3pemarb KOH()IUKTHBIE CUTYalluu;

— AHATM3UPOBaTh CBOM BO3MOXHOCTH HCIOJB30BATh METOABl  CAMOJMArHOCTHKH,
CaMOIIO3HAHUS U CAaMOBOCIIMTAHUS;

Braoemy:

— HaBBIKAMH TICHXOJIOTHYECKOTO CaMOaHaIIN3a M CAMOPETYIIMPOBAHUS, HEOOXOANMBIMU

— 11t 9ppexTuBHOM 1 6e30macHoi NpoeccuoHaNbHON AEITETbHOCTH;

— TEOPETUYECKMMH U TPAKTHUYECKUMH HaBBIKAMH TUTAHUPOBAHHS TMPOGECCHOHATLHON
NeSITebHOCTH, 1eJIeNoaraHus U pa3paboTKH ONTUMANIbHBIX MPOTPaMM peau3aliuy LelH.

— HaBBIKAMU MEXJIMYHOCTHOTO OOIIEHUS.

3 KpaTkoe coaepikanue TuCHUNIUHBI

Paszoen 1. Ilcuxonozus yenosexa u e2o npogheccuonanbHas 0essmenbHoOCmy

OO1ast XapakTepUCTHKA T CUXOJIOTUN KaK HayKu

1.5 OOu1ast xapakTepUCTHKA ICUXOJIOTUU KaK HAyKH. MeTo/ bl ICUXOJIOTHH

1.6 OOGriee MOHATHE O IUIHOCTH

1.7 JIM4HOCTb U ee MCUXUYEeCKHe CBOWCTBA

1.8 Tlo3HaBaTenbHBIC IPOIECCHI TMYHOCTH

1.9 DMounoHanbHO-BOJIEBBIE MPOLIECCHI IUYHOCTH

1.10 Ilcuxomnorust mpodeCCHOHATHLHON TeATeIbHOCTH

Pasoen 2. Yenosex xak yuacmuuk mpyooeo2o npoyecca

2.3 OCHOBHBIE dTalbl Pa3BUTHS CYOBEKTa TPY/Ia

2.4 TpynoBast MOTHBALIUS U YIOBJIETBOPEHHOCTH TPYAOM

2.5 llenenonaranue W IJITAHUPOBAaHUE B MPO(ECCHOHATLHON JIEATEIEHOCTH

2.6 IIpodeccuonanbHasi KOMMYHUKAIUSA

2.7 Tlcuxomorus KOH(MIMKTA

2.8 TlcuxoJyioTHst COBMECTHOTO TPyAa
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2.9 Tlcuxonorust ynpaBjieHuUs
2.10 Crpecc u ero npoduiakTuka

4 O0bem yueOHOH TUCHMILINHBI

O0BbeM THCHHUTIIHHBI
Bun yueOHo# padboThbI Axax. | Actp.
3E
q, q,

O01asi TPY10€eMKOCTh M CHUTIITHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
Jlexkuun 0,44 16,0 12
[Tpaktuueckue 3ausarus (113) 0,44 16,0 12
CamocrosiTesibHas padora 1,11 40 30
KoHTtakTHas camocTosTenbpHas pabora 0,2 0,15

1,11
CamocTosTenbHOE U3YUeHHUE Pa3aesioB JUCIUILUIHHEL 39,8 | 29,85
Buja koHTpOJS: 3ader

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«I1po6emMbl yCTOHYNBOIO Pa3BUTHSD)

1 Heab qucuumInHbl — cOpMUPOBATH Y CTYJCHTOB IIEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHIENIMN YCTOMYMUBOTO PAa3BUTHUS, MO3HAKOMHUTH CTYIACHTOB C ILIETSIMU YCTOWYHBOTO Pa3BUTHS,
MOHSATUSMHU YCTOMYMBOCTH M HEYCTOMYMBOCTH JMHAMHUYECKHX CHCTEM B OKPYKAIOIIEM MHUDE;
pecypcax W pPa3BUTHH, aHTPOMOTEHHOM BO3JCHCTBUU HAa OKPYXKAIOIIYIO Cpedy, YIpaBICHUU
Ka4ueCTBOM OKPYXKAIOIIEH CPEbI.

2 B pe3yabTare N3y4eHHs JMCUMILINHBI 00y4aI0IIMIACH 10JI2KEeH:

Obnadams CIeyOUMMA KOMITIETCHIIUSIMU U UHIAUKATOPAMH HX JOCTHKCHHUS:

VK-8.1; VK-8.2; VK-8.10; IIK-3.4

Buame:

— OCHOBHBIE ONpPEIETICHUS U MPUHIUIIBI KOHIIENIIMN YCTONYMBOTO Pa3BUTHUS;

— OCHOBHBIE XapaKTEPUCTUKU OMOTHUECKUX, aOMOTHYECKUX W AHTPOMOTEHHBIX (haKTOPOB,
OKa3bIBAIOUIUX BIMSHUE HA )KUBBIE OPraHU3MbI, BKJIIOUYAsl YEJIOBEKa;

— OCHOBHBIE CYIIECTBYIOIINUE MPOOJIEMbI, BOSHUKAIOIINE MPU B3aUMOJICHCTBUU SKOHOMUKH,
o0m1ecTBa U OKPYXKaroIIe cpebl;

— COBPEMEHHBIE CHCTEMbI MHJIEKCOB U HHIMKATOPOB YCTOMYHBOTO PA3BUTHS, ©X OCOOEHHOCTH
W HEJIOCTATKH;

Ymemn:

— JenaTh CHUCTEMHBIM aHaIM3 CYLIECTBYIOIIUX 3KOJOr0-COUMAIBHBIX, COLIMAIBHO-
YKOHOMHUYECKUX U DKOJIOTO-9KOHOMHUYECKHUX TTPOOIIeM;

— HAXOAWTh HaWOOJiee PalMOHANBHBIN BapUaHT PEUICHUS MOCTABIEHHBIX 33a1a4 C Y4ETOM
KOH(JIMKTa B TOTPEOHOCTSIX YEIOBEKA U OTPAHUYCHUSIX OKPYXKAIOIIEH CPeIbI;

Bnaoems.:

— HaBBIKaMH TI0JIb30BaHUSI COBPEMEHHOM JINTEPAaTypOi B 00JACTH YCTOMYMBOTO PA3BUTHS U
9KOJIOTHH;

— YMEHHUEM aHAIN3UPOBATh HOBBIC TEOPETUUCCKHE M MTPAKTUUECKHUE MPOTPAMMBI U TIPOEKTHI,
HallpaBJIEHHbIE HA IOCTH>KEHUE 11eJIe YCTOMUHUBOTO pPa3BUTHS;

— TIpUeMaMu TIPUHSATHS PEIICHUH MO0 YPeryJIUpPOBaHUI0 KOH(MIUKTHBIX CHTYalluid B 00JIacTH
YCTOMUYMBOTO Pa3BUTHUS U UCIIOJIB30BAHUS PECYPCOB.
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3 KpaTkoe coaepxanue TUCHMINIHHBI

Beeoenue

Lenun, 3amaun ¥ mpeaMeT Kypca. MecTo Kypca B CHCTEME XHMHUYECKOTO OOpa3OBaHMSL.
Dkonoruyeckoe oOpazoBaHue U 00pa30BaHUE 711 YCTOWYUBOTO Pa3BUTHSL.

Pa3zoen 1. Ocnoenvie nonamus Kypca. Oduiecmeo u okpyicaouias cpeoa

Poct u pazBuTne. YCTOHYMBOCTh M HEYCTOMYMBOCTh JUHAMUUYECKHX CHUCTEeM. bruocdepa kak
JUHAMUYecKas cucrema. YenoBek: Omojoruueckuil Buj u nuBmwinzanusa. CHCTEMBbl MOAJICPKAHUS
JKU3HH W CHUCTEMbl TMOJAJIepKaHWs UMBUIM3anuu. HaceneHue, NpPOU3BOACTBO, COCTOSIHHE
oKkpyxaro1e cpeabl. [lonstue yctoiiunBoro pa3sButus. Pumckuii kiry0 v rinobanbHas npoOiemMaTHKa.
HeoOxonumocts B ycToiturBoM pa3BuTuu. CoaepikaHue U 3BOJIOLKS MPEACTaBIeHUN 001ecTBa 00
YCTOMYHMBOM pPa3BUTHUHU.

Pazoen 2. buocghepa, ee reonwouua u ycmoiiuueocms. IKocucmemvl 3emau u
ycmouuueocmos

OcHoBHble cBefieHus o muaHeTe 3emis. CTpoeHue u coctaB arMocdepsl. MUpOBOi OKeaH.
Jlutocdepa. brnotndeckas n abMOTHYECKAs! COCTABIISAIONINE OUOC(Ephl: OCHOBHBIE XapaKTEPUCTHKH.
[Totoku sHepruu B cucteme CouHile-3emIis.

OcHoBHbIE TTOHATHSL SKOJOTMU. CHUCTEMBI MOJJCPKAHUS KU3HU Ha 3emiie: oOmmuid 0030p.
[Tonsitue sxkocuctembl. CTPYKTYpa M COCTABISIONINE IKOCHCTEM. BUIIBI, MOMYSIIK, cOO0OIIeCcTBa.
BsanmopeiicTBre BUI0B B 3KocucTeMax. OCHOBHBIE THITHI SKOCHCTEM.

[ToToku »HepruM u BemiecTBa B 3KocucTemax. Tpoduueckue wnenu. Metabonusm u
DIIEMEHTHBIM COCTaB JKMBOW M HEXHBOW Marepun. OCHOBHbIE OWOTCOXMMHYECKHE IIHUKIIBI
(xpyroBopoThl BemiecTB). L{IUKInYHOCTH TpoIieccoB B 6rochepe u yCTONYUBOCTb.

V3MeHeHHsT B TOMYISLUAX, COOOIIECTBAX, JKOCHCTeMax. Peakuusi >KUBBIX CHUCTEM Ha
u3MeHeHus okpyxarwmeid Cpenbl. BozneiicTBue yenoBeka Ha 3KOCHUCTEMBI. 3aKOHBI U MPUHIUIIBI
HKOJIOTHH.

buopa3znoobpa3zue u ycToMuMBOCTH 3KOcHUCTeM. BujgoBoe pasHooOpaszue - HE0O0X0oaAuMoe
yCIIOBUE YCTOMUMBOCTH OHMOC]EpPHI.

Pazoen 3. UYenoeeuecmeo kak uacmov Ouocghepvl. /[lemozpaguueckue npoodaemot
COBPEMEHHO20 MUpA.

OcobeHHOCTH YenoBeKa Kak OMOJOrMyeckoro Buja. JJuHamuka uenoBeuecKo MOmyssiiuu,
POXKIaeMOCTh, CMEPTHOCTh, BO3pacTHas CTpyKTypa. IIpoOiembl COBpeMEHHOro JTama pocTa
YHUCICHHOCTH HaceneHus. ['eorpaduueckoe pacmpeneneHue HaceneHus. CenbCcKkoe U TOpOACKOe
HaceneHue. YpOanuzauusa. Cpena oOuTaHus uenoBeKa M OKpykaromias cpena. dopMupoBaHue
TEXHOTE€HHOM CpeJibl.

PerynupoBanue HapononaceneHus. CraOunm3anusi 4YHUCICHHOCTH  HACEIEHMSI  WIIHU
JETIONYJISIIKS: OLIEHKA MpeIebHOM YMCIEeHHOCTH HacesleHus 3eMiu. Pennuruo3sele, HpaBCTBEHHBIE U
COLMAIbHBIE TPOOJIEMBI OTPAaHHUYEHHS POKIAEMOCTH W IUIAHWPOBAHUS CEMbH. PermoHabHBbIC
0coOeHHOCTH. MpIluleHue, A3bIK, poib oOyueHus. HereHermueckuit kaHal BUAOBOM MaMSTH.
[TonoxuTenpbHBIE W OTPHUIIATENFHBIC TIOCIEICTBHS HAIMYHMS HETEHETHYECKOW mamMsATH. [ eHaepHbIe
poOIeMBI.

Pa3zoen 4. Pazeumue u pecypcwi

Omnpenenenue pecypca. Knaccudukanus pecypcoB. HeBo3oOHOBHMBIE, BO300HOBHMBIE,
HercuepraeMble pecypchl. MarepuaibHble, JHEpreTHYeckrne H HH()OPMAIMOHHBIE PECYPCHI.
['enetnueckue pecypcebl 6uocdepsl. CocTosiHHE U MUPOBBIE 3arlachl OCHOBHBIX BUJIOB IPUPOIHBIX
pecypcoB. ['eorpadudeckoe pacnpeaeneHue 3anacoB MPUPOJIHBIX PECYPCOB.

Pa3zButue nMBMIM3ALMU U PACXOAOBAHME MPUPOAHBIX pecypcoB. [IpHHLUIBI yCTOWYMBOTO
Pa3BUTHS B OTHOLICHUW NIPUPOIHBIX pecypcoB. Poiib BO3OOHOBUMBIX M HEHUCUEPIIAEMBIX PECYPCOB B
YCTOMYMBOM OOIIIECTBE.
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Pazoen 5. Aumponozennoe 6o3oeiicmeue Ha ouocgepy

AHTpPOTIOTCHHBIE BO3MYILICHHS OHMOTCOXMMHUYECKMX LUKIOB W Jerpajalus CHUCTEM
nojaepkaHus ku3Hu. ['1odanbHbIe, perioHaIbHbIC U JIOKATbHbIE IPOOIEMBI OKPYXKAIOIIECH Cpeibl.

3arpssHenne armocheps! (KUCIOTHBIE JOXKAU, POTOXMMHUUYECKHH CMOT U T.1.). 3arps3HeHue
BHYTPEHHUX BOJ ¥ MHpPOBOro OKeaHa. 3arpsi3HEHUE JUTOC(epbl; JAerpajauus 3eMellb,
OITYCTBIHUBAHUE.

Pazoen 6. Knumamuueckue nocieocmeusn u3meHeHus coCmasa ammocgepot

I'moGanbHbI 3HEpPreTHYeCKHii OajaHc; MApHUKOBBIM A(PQEKT Kak MpUPOIHBIN (akTop
NOJJICp>KaHUS YCIOBHM CyIlIeCTBOBaHUS kUBOM Matepuu. [lapHukossie Ta3pl. ICTOYHUKN U CTOKU
JUOKCH/IA YIIIepo/ia ¥ IPYruX MapHUKOBBIX ra30B. MI3MeHeHNe KOHLEHTpAalUK AUOKCH A YIriiepoJa U
JIPYTUX NapHUKOBBIX Ia30B B aTMOC(eEpe; MEXaHU3M I7100aIbHOrO MOTETICHUS.

[TocneacTBus rinodabHOrO NOTEIVIEHUS: TOBBILLIEHUE YPOBHS MUPOBOI'O OKEaHa, 3aTOIJICHUE
NpUOPEXKHBIX 30H; TasHUE JIEAHUKOB M BEYHOW MEpP3NOThL, nedopManus KIMMATHUYECKUX H
CENIbCKOXO3SHUCTBEHBIX 30H W Treorpaduueckoil CTPYKTYphl TPOHM3BOJCTBA IPOJIOBOIBCTBHUS;
W3MEHEHHUS PAaCTUTEIHHOIO MTOKPOBA, OMYCTHIHUBAHUE.

Pazoen 7. 3enenan pesonwoyusn

3eneHas Xxumus. 3elieHass dHEpreTHKa. 3ejeHas >KOHOMHUKa. [loHSATHE HHU3KOYIIIEpOIHOM
(umuknuuyeckoil) skoHoMHMKHU. ClieHapuu HHU3KOYyrjiaepoaHoro passutus Juist Poccun. Hammywmine
JIOCTynHbIe TeXHOJOruH. OCHOBHBIE NPUHIUIBI 3€JEHOTO MPOU3BOJACTBA. [ OCydapcTBEHHOE
perynupoBaHue Ipupojonois3oBaHuss Ha ocHoBe HJ/IT. Oxonormyeckuil cien 4eaoBeyecTBa.
3enenslii opuc. KapOoHOBBIE MOIUTOHBI.

Pa3zoen 8. Mupoeos3penue, 3muka u ycmouuugoe pazgumue.

[lepexon ot obmiectBa moTpebiaeHHs] K yCTOMUMBOMY oOmiecTBy. M3MeHEHHE CTPYKTYpHI
noTpeOHOCTEN O0IIeCTBa U KPUTEPUEB KAueCTBa KU3HU U YpOBHS pa3BUTUA. Poib KyJIbTypHBIX U
PENIMTHO3HBIX TPAAULIUNA B TPOOIIeMe YCTOMYHUBOTO Pa3BUTHL.

Wudopmanus, 3HaHue, HayKa, TEXHOJIOTHH. Y BEIHMUEHHE POJIM WH(POPMAIIMOHHBIX PECYPCOB
B 0011eM OanaHce pecypcomnorpebienus. MapopmanmonHoe (MocTuHAYyCTpHalibHOE) 0011ecTBo. Poib
00pa3zoBaHus B yCTOWYHUBOM OOIIECTBE.

4 O0beM yueOHOH THCHMIIINHBI

O0BeM TUCHUILTAHBI
Bup yuedHoii paGoTbl Axax, | Acrp,
3E
q, q,

OO01asi TPy10€eMKOCTb M CHUIITHHBI 2 12 54
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTejibHasi pa6oTa 1,1 40 30
KoHTakTHas camocTosiTellbHas padboTa 0,2 0,15

1,1
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0B JUCIUILIMHbI 39,8 29,85
Bupa koHTpOJIS: 3a4er

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI
«AHAJIN3 TEXHOT€HHOT0 PUCKA)

1 Hesab AucuumInHbI — GOPMHUPOBAHNE KOMILIEKCA 3HAHUM, MTO3BOJISAIOIINX OLEHUTh PUCKH
OT XO3SIICTBEHHON [EATENbHOCTH 4YEJIOBEKa M COMYTCTBYIOIIMX €l (DaKTOpOB XMMHMUYECKOTO H
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(GU3NIECKOTO BO3JCHCTBHS, a TaKKe NPEIVIOKUTh HOBBIC IPOILECCH], TO3BOJIIFOIINX CHU3HUTH
TEXHOTEHHBIN PUCK U yIIEepO OT HEro.

2 B pe3yabraTe H3yYeHUs] JUCHHUILUINHBI 00y4aIOIUIICS T0JI/KEH:

Ob6aaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

VK-8.1; VK-8.2; VK-8.10; IIK-3.4

3namo:

— BHJIBI ()AaKTOPOB BPEIHOTO BO3ICHCTBUS;

— KJ1accu(uKaImo, ICTOYHUKH U OOBEKTHI PUCKOB;

— 0COOCGHHOCTH PHUCKOB XUMHYECKOTO M (DU3MUYECKOTO (B TOM YHCIE PaJAUAlMOHHOIO)
BO3/ICIICTBUS HA YEJIOBEKA U OKPYXKAIOILYIO CPELY;

— OCHOBHbIE KOHILIENIINH YIPaBICHUS PUCKAMU;

— KOJINYECTBEHHBIE METO/Ibl aHANIN3a PHUCKA.

Ymems:

— onpenensats BIAK, ;. XuMHUecKUX COeTMHEHMIA;

— onpeneniatb XIIKieop. XHMUYECKUX COCIMHEHUN;

— paccUMTHIBaTh AKTUBHOCTH PAIMOAKTUBHOTO Mpenapara;

— pacCUUTHIBATh MHIUBUIYAIbHBIM PUCK HA OCHOBE CTATUCTUYECKUX JTAHHBIX.

Braoemy:

— METOAMKOM YKPYNHEHHOW OLIEHKH SKOJIOr0-3KOHOMHUYECKOro YIepda OT 3arpsi3HEHUs
OKpYKarollel CpeJibl MPEANPUATUEM.

3 Kpartkoe coaep:xanue JUCUMILIHHBI

Pazoen 1. Tokcukonozua u xumuueckuii pucK

Hcrounnku cCymecTBOBaHMS JKM3HM Ha 3emiie. KpyroBopoThl BELIECTB B MPUPOAE
(OMOreoXMMHUYECKUE LIUKIIbI).

dakTtopsl BpeaHoro BozjeiicTBua. Ocoboe MecTo XUMHUYECKUX HayK B OMMCAHUHM BPEIHOTO
BO3JICUCTBUS. YUEHHE O BPEAHOM JICHCTBUM BEIIECTB.

Tokcukonorus. Hanpasnenus Tokcukonoruu. BpenHoe BemiectBo. DhdekTsl Bo3AEHCTBUSA
BEIIECTB: KCEHOOMOTHKH, 3aMEHsSEMble BellecTBa. TOKCHYHOCTh M omacHocTh. Kiaccudukanus
BpenHbix BemecTB. LDso, LCso. KpuBas «no3a-addext». Mexanusm AeHCTBUS BPEIHBIX BEILECTB.
@Da3bl BO3ICHCTBUS BPEIHBIX BELIECTB.

Tokcukomerpus. IloporoBas m OGecroporoBass koHuenuuu. ['omeocrasd. OOpaTHas CBS3b.
TonepaHTHOCTB.

K. ITOK c., ITAKwp., ITAK 5., BAKp.s ILIKs, ITAK, x., BITIK, XTIK, BII.

OMIIMpUYECKHE MpaBWiia OLEHKH TOKCUYHOCTH COeAMHEHHH. OCOOEHHOCTH IMOBTOPHOTO
BO3/CUCTBUS BpPEAHBIX BEIIECTB: ajanTtanus, kymyssuus. CencuOunmsanus. KomOuHHpoBaHHOE
JICMCTBHE BPEIHBIX BEIIECTB: CYMMAIMsl, CHHEPTU3M, AHTATOHU3M.

XHWMHUYECKHE OMACHOCTH. XHMHMUYECKHE OMNACHOCTH HOBBIX TexHoJorui. OnacHOCTH
HAHOTEXHOJOTH. J[eMCTBUS MO CHUKEHUIO XUMUYECKOTO PUCKA.

Paszoen 2. Honusupyrowee uzyuenue u paouayuoHHylil puck

Knaccupukanusa wusnyuenuil. Krnaccudukanus uoHM3Mpyrommx usnydeHuil. Hykmua.
N3otonsl, n300apsl, M30TOHBI. PaanoakTuBHOCTH. CTaOWibHblE W PaAMOHYKIHMIBL. McTouHukn
paauoHyKInI0B. PanqnoakTuBHEIM pacnaa. TUIBI paguoakTUBHOTO pacnana. 3aKOH paJIlOaKTHBHBIX
CMellleHni (mpaBwiio paauoakTuBHbIX cMmemeHnid Coxmu n dasgHca). PagmoakTuBHBIE pAIBIL.
[IponuKkaromiasi crtocOOHOCTh HOHU3UPYIONTUX U3TyUEeHUMN.

3akoH paauoakTuBHOro pacnazna. IlocrosHnas pacnanma. Ilepuon momypacmana. Cpennee
BpeMsI JKU3HU. AKTUBHOCTb.
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Henenue spaep. SnepHple uenHble peakuuu. SnepHbid B3pbIB. Kputumueckas Macca.
[Topaxatomme ¢akTopsl SASPHOrO B3pbIBa. SAnepHbiil peaktop. [IpupoaHblil saepHbIi peakTop B
Oxuto. ATomHas aekTpoctaniys. D¢ ekt BaBunora — Uepenkona.

OddexTer neiicTBUS MOHM3MpYIOMMX W3NydeHUi. [lornoménnas no3a. DKCIO3UITMOHHAS
no3a. DKBUBaJEHTHast 1o03a. DQQexTuBHas >KBUBaJeHTHas no3a. KomnektuBHas s¢dekTuBHas
SKBMBaJIEHTHas 103a. [IpenensHo nonmyctumas 1o3a.

Pazoen 3. Ananu3 puckoe

VYcroitunBoe pasButHe u  OezomacHocTh. OmacHocTh. TakCOHOMHS — OMACHOCTEH.
Knaccudukanust puckoB. Ilpupomnsiii puck. TexHOTeHHBIH pHUCK. PamuanvoHHBIN pHCK.
Xumuyeckuil puck. OCHOBHbIE NIPUHIMIIBI OLIEHKH PHUCKa BO3JECHCTBUS XMMHUUYECKUX COECIUHEHHM.
XUMHUYECKUN KaHIIEPOT€HHBIN PUCK. XMMHUUYECKUI HEKAHIIEPOTCHHBIN PUCK.

Knaccudukanus yposneii pucka. LleneBoii puck. KonnmuecTBeHHbIE METO/IBI aHATIHM3a PHUCKA.
HepeBo coOwiTHii. [[epeBo 0TKa30B.

NunuBunyansueiii  puck. KosektuBHbii puck. ConuaneHblii puck. IloTeHIManbHBIM
TeppuTopuanbHblii puck. MoHoBbIN puck. Konuenuus aGcomoTHol Oe3omacHoctu. Konuemmus
npuemieMoro prucka. KpymnHsie TexHorennsie katactpogsl. OnieHKa, aHaN3 ¥ YIIPABICHUE PUCKOM.

4 O0beM yueOHO THCHHMILINHBI

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axax, | Acip,
3E
q, q,

OO0masi Tpy10€eMKOCTb M CHUILITHHbBI 2 12 54
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTesbHasi padoTa 11 40 30
KoHnTakTHas camocTosiTellbHas paboTa 0,2 0,15

1,1
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIMHBI 39,8 29,85
Bupa koHTpOJIS: 3a4er

5.4. IlpakTukn
AHHOTAIUS MPOTPaAaMMbI NPAKTHKH «Y4eOHas NpakTuka: O3HaAKOMUTEIbLHAS MPAKTHKA»

1. Iean yyeOHoM npakTHKH: O3HAKOMHTEIbHAs MPAKTHKA — O3HAKOMJICHHUE CTYJIEHTOB C
METOA0JIOTMYECKMMH OCHOBaMU OPraHU3aluU 00pa30BaTEILHOrO IpoLiecca Mo IPOQHITI0 U3ydaeMOil
nporpammbl criermanutera Ha kKagpeape XTOCA PXTY wum. .M. MenneneeBa, OCHOBHBIMU
HaIpaBJIEHUSIMU Hay4HO-HCCIIEI0BAaTENbCKOW paboThl Kadeapsl B 001acCTH 3HEPTrOHACHIIIEHHBIX
MaTepUaioB W M3JEIUN; C JEATEIBHOCTHIO NPOU3BOACTBEHHBIX, HAYYHO-HUCCIIEJOBATEIbCKUX U
MPOEKTHBIX OpPraHu3aluil Mo Npoduito U3yyaeMol MporpamMmbl CIIEHUAINTETa, a TAKKE MOTyYeHHE
NEPBUYHBIX MNPO(PECCHOHANBHBIX YMEHHH M HAaBBIKOB IyTEM CaMOCTOSITEIBHOIO TBOPYECKOTO
BBITIOJTHEHUS 33/1a4, IOCTaBJICHHBIX TPOTrPAMMOM MPAKTUKH.

OcHOoBHOW 3amayeil y4yeOHOM TPAaKTUKU sBiIsSETCS (OPMUPOBAHHME Y OOYyYarOIUXCs
MEPBUYHOTO MpPEJCTaBICHUS 00 OCHOBHBIX 0O0JacTix, oOBeKTax M BHUAAX MNpodeccHoHaTbHOU
JESATEIIBHOCTH, K KOTOPBIM TOTOBSITCSI BBITYCKHMKH, OCBOMBILIME IPOrpaMMy CHELUAJINATETa II0
BBIOPAHHOM CIICIIMATTA3AIIIH.
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VYueOHbIC MPAKTUKU MPOBOJAUTCS BO 2-OM M 6-0M ceMecTpax B OpMe TEOPETUICCKUX 3aHATHI
Y OKCKYPCHH.

2. B pe3yabTaTte NpoxoKIeHUs Y4eOHOH NPAKTHKU 00y4aIOMMiics JO/IKeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

YK-6 (VK-6.3, YK-6.4, YK-6.6); IK-1 (ITK-1.1); IIK-2 (IIK-2.1, TIK-2.6, T1K-2.7); IK-3
(IIK-3.4).

3uams:

— HOPSIIOK  OpraHU3alliK, TUTAHUPOBAHMS, MPOBEACHUS M obecrieueHus: o0pa3oBaTeNbHOU
JESITeIbHOCTH 110 IPOGUIII0 U3y4yaeMOl IPOrpaMMBbl CIIELUAIUTETA;

— IOPSIIOK  OpraHu3alyM, IUIAHUPOBAHMs, MPOBEAEHUS M  OOecledyeHus Hay4dHo-
UCCIIEIOBATEIbCKUX PA0OT C UCHOIB30BAHUEM COBPEMEHHBIX TEXHOJOTHA.

Ymems:

— OCYILLECTBIIAATh IIOUCK, OOpabOTKy M aHaJIW3 HAyYHO-TEXHUYECKOH HH(pOpMalMu 110
npo U0 NPoiiIeHHON NPaKTUKY.

Braoemy:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K TPO(PECCHOHATBHON MAEATEIBHOCTH 10 MPOQHITIO
U3y4aeMol porpaMMbl CIIELUAINTETA;

— METO/AOJIOTUYECKMMU  MOJXOJaMM K OpraHu3alMd HayYHO-HCCIIEZOBATENILCKOM U
00pa3oBaTeNbHON AESTEIHHOCTH.

3. Kparkoe conepxanue yueOHOM NPaKTUKH

Pa3zgesn 1. O3HakoMieHME C HUCTOpUEH MPOM3BOJACTBA HHEPrOHACHIIIEHHBIX MAaTEpHalIOB
(OHM) u u3nenuit Ha UX OCHOBE, OCHOBHBIMH 00JIaCTAMHU UX IPUMEHEHHUS.

[Toceenne TeMaTnYeCKUX SKCIO3ULIUN MY3€€B U BHICTABOK.

Pazgen 2. O3HakomiieHHE C IEPCIEKTUBHBIMU HayYHBIMH pa3paboTKaMM B 00JaCTH CO3aHUs
U MPUMEHEHHs YHEPrOHACBILIEHHBIX MaTepuanoB U uzaenuil. I[locemenne HayuHbIX jgabopaTtopuii
KadeIpsl ¥ 3HAKOMCTBO C OpraHu3alieil paboThl B UCCIIE0BATEIbCKOM J1abopaTOpHH.

Pazgean 3. Iocemenue neicTByrOmuUX NpeaAnpuaTuii no pazpadorke u npoussoactsy OHM u
W3JIeJIMI Ha UX OCHOBE.

O3HaKoMJIEHHE C OCHOBHBIMH TEXHOJOIMUECKUMM CTaJAMSIMU U CHOCOOaMM INPOU3BOCTBA
OHM, cBoiicTBamMu n3eANIi U 00JACTSIMU UX TPUMEHEHUSI.

Pa3nea 4. [loaroroBka ot4era o NpOX0KI€HUN Y4€OHOM MPAKTUKH.

TpeboBanust, npeabaBiIsieMble K HATMCAHUIO U TPE/ICTaBIECHUIO OTYETA.

KonkperHoe conepkaHue y4eOHON MPaKTUKH OMNPEIENSEeTCSs C Y4eTOM BO3MOXKHOCTEH U
UHTEpecoB Kadeapbl, OpraHu3yrollel NpakTUKY, U IPUHUMAIOIIEH OpraHu3aluy.

4. O6beM yueOHOM PaKTUKU

Bcero 2 cemecTp 6 cemecTp
Bup yaeOHOM paboThI
i P 3E |Akan.u. | 3E |Axkan.4. | 3E Alflall'
OO011as TpyA0EMKOCTh JTUCITUILIHHBI 6 216 3 108 3 108
KonTakTHas paboTa — ayAUTOPHBbIE ) ) ) ) i i
3aHSATHS:
CamocrositesibHasi padoTa 6,0 216 3,0 108 3,0 108

8 MOM Yucne 8 popme NPpaKmuieckou 508 | 2156 299 1078 | 299 | 1078

1n0020mMo6KU
KoHTakTHasi caMoCTOsATeIbHAs paboTa 0,4 0,2 0,2
WNupuBuayansHoe 3a1aHue 36 18 18
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CamocTosATeIbHOE OCBOCHHE 3HAHUH,
YMEHUI U HABBIKOB I10 TIPOrpamMme 179,6 89,8 89,8
y4eOHON MPaKTUKHU
Bua koHTpOJIsA: 3auer 3auer
Bcero 2 cemecTp 6 cemecTp
By yueOHoOl paboThI

YHEOHOUP 3E |Actp.u. | 3E |Actp.u. | 3E | ATP
OO011ast TpyA0EMKOCTh JTMUCIUILIHMHBI 6 162 3 81 3 81
KonTakTHas padoTa — ay1uTOpPHbIE ) ) i i i i
3aHATHS:
CamocrosiTeJibHAsA padoTa 6,0 162 3,0 81 3,0 81

8 MOM uucie 8 hopme NPAKMuU4ecKoul 5,98 1617 2.99 80,85 299 | 8085
nO020MO6KU

KonTakTHas camocTositensHas pabora 0,3 0,15 0,15
WuauBUyalbHOE 33aJaHKE 27 13,5 13,5
CaMOCTOsITEILHOE OCBOCHHE 3HAHUM, 6 3 3

YMEHHI U HABBIKOB 110 TIpOrpamMme 134,7 67,35 67,35
y4eOHON NTPAKTUKH

Buja koHTpOJIS: 3auer 3ader

AHHOTaNUs NPOrPpaMMbl IPAKTHKH
«IIpousBoacTBeHHAas NPAKTHKA: TexHOMOrn4ecKas MPaKTHKA»

1. Ileab NpoM3BOACTBEHHON NPAKTHKHU: TEXHOJIOTMYecKas NPAKTHKA — IOJIy4YeHHE
po(hecCHOHANBHBIX YMEHHUI U ONbITa MPO(EeCCHOHABHOM AEeATeIbHOCTH ITYTEM CaMOCTOSATEIHHOIO
TBOPUYECKOTO BBINOJIHEHHS 3a/ay, IIOCTaBJICHHBIX IPOrPaMMOM NPAaKTHKH, O3HAKOMIIEHUS C
COBPEMEHHBIMH TEXHOJIOTMSIMHM IOJIyY€HUSI OCHOBHBIX 3HEproHachllleHHbIX coenuHeHuil (OHC),
OIBITHBIMU NPOM3BOACTBaMHU NepcreKTUBHBIX DHC B ycI0BHSIX N€HCTBYIOLIETO TPOU3BOICTBEHHOTO
IPEIIPUATHS U OTPACIIEBOIO HAYYHO UCCIIEI0BATENBCKOTO HHCTUTYTA.

OcHOBHOH 3aaueil MPOU3BOJICTBEHHON MPAKTUKHU SIBJIIETCS IPHUOOPETEHUE OIbITa YUaCTHS B
peasbHBIX MPOU3BOACTBEHHBIX IMpOLECCcax, MPHOOpETeHne HEOOXOIUMOro KOMIUIEKCa HaBBIKOB M
3HaHWM, HEOOXOIUMBIX Ui pEIIeHHsS KOHKPETHBIX TEXHOJIOIMYECKHUX 3ajad, cOop mHpopMmaiuw,
HE0OXOIUMOM /1JIsl BBIIIOJIHEHUSI KypCOBOIO MPOEKTA M0 pa3paboTKe KOHKPETHOM TEXHOJIOTHUYECKOM
craauu npoussoacTea JHC.

KonkperHoe conepxaHue NMpOU3BOJICTBEHHOW MPAKTUKH ONPENENSIeTCS WHAWBHUIYAIbHBIM
3a/laHueM CTYJIEHTa C Yy4E€TOM HMHTEPECOB M BO3MOXHOCTEH OpPraHM3allii, € OHa BBIIOJIHAETCS.
WNunuBuayansHoe 3ajaHle pa3padbaThIBaeTCs M0 NPO(UIIO CrieHaTUTETA.

[IpousBoacTeBenHas npaktuka npoBoautrcss Ha PKII «3aBox umenu .M. CeepmiioBa» u
OI'VII «I'ocHUU «Kpuctamm» (r. [[3epxxunck, Huxeropoackoii 00:1.).

VYyeOHast paboTa Ha MPOU3BOJCTBEHHOW MpakTUKE Oa3upyeTcs Ha 3HAHUAX, MOTYyYEHHBIX
ctyneHTamu B Kkypcax  «lIpoektupoBanume u  000pyAOBaHHE 3aBOJIOB  INPOM3BOJCTBA
HHEPTrOHACBHIIICHHBIX MaTepUalIoB U u3Jenuil» U «OCHOBBI TEXHOJOTHYECKOW Oe30macHOCTH
IIPOM3BO/ICTBA SHEPTOHACHIIIICHHBIX MaTEPHUAIIOB.

2. B pe3yabTaTte NpoX0KIeHUS TEXHOJIOTHYECKOH NPAKTUKH 00YYaIOIIUICS TOJIAKEH:

Obaaoams cliefyomUMU KOMIETEHIUSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:
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IK-4 (TIIK-4.1, [IK-4.2, TIK-4.3, TIK-4.4, TIK-4.8, [1K-4.12); IIK-5 (T1K-5.1, T1K-5.3); IIK-6
(IIK-6.2); ICK-1.3 (IICK-1.3.1, [ICK-1.3.4, TICK-1.3.12, TICK-1.3.13).

3namo:

— YCTPOMCTBO  MPOMU3BOJACTBEHHBIX JIMHUM, CTPYKTYpbl W  00OpYyIOBaHUSA  LIEXOB,
TEXHOJIOTUYECKHE 0COOEHHOCTH KOHKPETHOTO Tipou3BojicTBa DHC;

— MOPSAOK OpraHu3allvy, IUJIAaHUPOBAHUS, NPOBEACHUA U O0O0ECHeueHHs] MPOU3BOJICTBA
ocHOBHBIX DHC ¢ UCnoIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHH;

— MOPSZOK  OpraHu3aliH, IUIAHUPOBAaHMS, TPOBEICHUS  ONBITHBIX  MPOW3BOJICTB
nepcrnekTuBHbIX JHC;

Ymemn:

— OPUEHTUPOBATHCS B COBPEMEHHBIX TEXHOJIOTHSX IPOU3BOJACTBA WHIWBHIYAIbHBIX H
cmeceBblx DHC 1 001acTsaX UX MIPUMEHEHNS,

— OPUEHTUPOBATHCS B COBPEMEHHBIX TEXHOJIOTHSX CHAPSDKEHUS H3JCIHMA, COJEpKaIUX
uHauBUyallbHBIE U cMeceBble DHC.

Bnaoems:

— HaBBIKAMHU aHAJIN3a TEXHOJOTHYECKUX CXEM M TEXHUYECKHUX PETJIaMEHTOB MPOU3BOJICTBA
ocHoBHBEIX DOHC;

— CIOCOOHOCTBIO M TOTOBHOCTBIO K TPO(PECCHOHANBHOW JAEATEIHOCTH MO TPOQHITIO
M3y4aeMoOi MpOorpaMMbl CIICIIUATIUTETA.

3. KpaTkoe cogep:xkaHue NPOU3BOJACTBEHHOM MPAKTUKU: TEXHOJIOTHYECKAsl MPAKTHKA

Pa3zpean 1.

Opeanuzayuonnoe coopanue (PXTY um. [ U. Menoeneesa):

* 3HAKOMCTBO C IPOTpaMMOH, IEJIIMU U 3a7jauaMy IPOU3BOJICTBEHHON IPAKTHUKHY;

* pa3bsICHEHHE OCOOCHHOCTEN MPOXOXKACHUS MPAKTUKU HA MPEIIPUATHSIX;

* HHCTPYKTaX 10 OOIIUM I0JIOKEHUSIM TEXHUKU 0€30IacHOCTH;

* OIIpeJieIeHne TPUMEPHOTO KaJIeHAapHOT0 rpapuka IpOX0KACHUS MPAKTHKU.

Paznen 2.

Opeanuszayuonnvie meponpusamus (PKII «3ae00 umenu A.M. Ceeponosay, @I'VII «I'ocHUU
«Kpucmanny):

[IpoxoxxaeHune peKUMHBIX MeponpusATHil 11 noctyna Ha Tepputoputo OKII «3aBoa umenun
SM. CeepmioBay. IlpoxokneHne HHCTpyKTa)xka IO TEXHUKe Oe3omnacHocTu. I[Ipoxoxknenue
CIEIUAJIBHOTO MHCTPYKTaXKa MO peXUMy NpakTUKU. [IpoxoxaeHHe peKMMHBIX MEpONpPHUATHH Ha
tepputopun OKII «3aBox umenu .M. CBepanoBa» U CHEHMHCTPYKTaXKa 110 cOOpy MaTepuaioB JUIs
KypcoBOro npoekra. [IpoxoxaeHue pexKMMHBIX MEPONIPUATUI 11 1ocTyna Ha Tepputopuo OI'YII
«I"ocHUN «Kpuctamm».

Paznea 3.

O3HakomumenvHbvle MepoOnPUAMuUL:

O3znakomnenue ¢ ucropuen pazsutus npousBoacts OKII «3aBoxg nmenun .M. CsepanoBa»
(my3eit). [Tocemenne HayuHo-nmpon3BoACTBEHHOTO IIEHTpa: J1a00paTOpUil U ONBITHBIX MPOU3BOJICTB,
Oecena ¢ BeaymuMu crienuanuctaMu. O3HaKOMJIEHHE C COBPEMEHHOM TEXHOJIOTHEH NMPOU3BOCTBA
HUTPOOEH30J1a, BKJIIOYas BOIPOCHI 3KOJOTMU NPHU IMPOU3BOACTBE HUTPOCOEAMHEHUN — YYacCTKOB
KaTaJUTHYECKOTO CXKUTAHMSI OTXOMSAIIUX Ta30B, pereHepaluu CepHOM KHUCIOThl. O3HaKOMIIEHHE C
COBPEMEHHON TEXHOJIOTHEH MPOU3BOJCTBA TPUHUTPOTONIyosa. (O3HAKOMJIEHHWE C COBPEMEHHOM
TEXHOJIOTHEN MPOU3BOJCTBA T€KCOI€HA U TETPAHUTPATa NEHTa’pUTPUTA, YCTAHOBKOM pereHepanuu
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a30THOM KUCIOTHI. O3HAKOMIIEHHE C COBPEMEHHOM TEXHOJIOTHEN MPOU3BOICTBA OKTOT€HA, BKIIFOYAs
MeYM CKUTAHMS CTOUHBIX BOJ M Y4YacTKa pereHepalnuu yKCycHoro aHrujapuga. O3HaKOMIIEHHE C
COBpPEeMEHHOI TexHosiorueil cHapsokeHuss BB. O3nakomiieHue ¢ COBPEMEHHOM TEXHOJOTHEH
noJry4eHus: cmeceBbix BB u usnenuii u3 Hux.

O3znakomnienue ¢ ucropuend OI'VII «'ocHUU «Kpucramn» u ero ctpykrypoit. [locemenue
nojpaszaeneHuit u nmaboparopuit MucTHTyTa, Oecena ¢ Beaymmmu crenuanucramu. llocemenue
UCIbITaTeNIbHOrO KoMiuiekca. [locemenue ucnbiTarenpHoro komiuiekca (monuron). Ilocemienue
ONBITHBIX MPOU3BOJICTB.

Paznen 4.

Cbop mamepuana 07151 6bINONHEHUS KYPCOBO2O NPOEKMA.:

N3yuenue cTpykTypsl U 0OOpYJOBaHUs II€XOB MPOM3BOJACTBA KOHKPETHOIO MPOAYKTa B
COOTBETCTBUU C MHAMBHIYaJIbHBIM 3ajaHueM. [loapoOHoe u3yueHue ydyacTKa MPOU3BOJCTBA IS
MOCJIEIYIOLIEr0 MPOEKTUpOoBaHus. M3yuenue annaparypsl, KOHCYJIbTALNH.

N3yuenne TeXHUYECKOTO perjaMeHTa IieXa B COOTBETCTBUU C MHAMBUIYATbHBIM 33JIaHUEM.
N3yuenue cxembl MPOM3BOJCTBA B COOTBETCTBUU C MHIWBHIYAIbHBIM 3a7aHueM. KoHcynbramuu ¢
paboTHUKaMU 1iexa.

O3HakOMJICHHE C ammaparypodl MpOHW3BOJACTBA, pa3pabOTKa MpPEanoiaraeMoil Cxembl
MIPOU3BOJICTBA B COOTBETCTBUH C MHIMBUIYAJIbHBIM 3a7aHueM. KoHcynbTamuu ¢ paboTHUKaMu 11exa
U pykoBogutensamu npaktuku ot PXTY um. [I.1. Menneneesa.

N3yueHne KanbKyJIsSIIUM CTOMMOCTH BBIIYCKa€MOI'O MPOAYKTa B COOTBETCTBUM C
WHUBU1yaJIbHBIM 3a/IaHUEM.

Paspean S.

3axnouumenvHvle MEPONPUAMUSL

PexxumHas npoBepka KOHCIIEKTOB U YEPTEKEN.

[IpoxoxxaeHne 3aKIIOYUTETLHOTO HHCTPYKTaXKa U KOHCYJIbTAIlMH B Y4eOHO-METOAMYECKOM
Lentpe. Odopmiienne otuéra o mpakTuke. [Iprem 3aueTa 1Mo MPaKTUKE C y4acTUEM COTPYIHUKOB
npennpusaTs U npenogasareneii kadeaps! (rmo nexam). OdpopmiieHne oT4€Ta 0 MPaKTUKE.

4. O06beM NPOU3BOACTBEHHON NMPAKTHKH

Bun yuebnoi paboTbl Obnem npakTHKH
3E Akaa. 4. | Acrtp. 4.

OO011ast TpyA0€MKOCTh TUCITUILIMHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: - - -
CamocrosiTeJibHAas pa6oTa 6,0 216 162
8 MOM Hucie 8 hopme NPaKmu4eckol n0020MmoGKuU 5,99 215,8 161,85
KoHTakTHas camocTosTelIbHas padoTa 0,2 0,15
NunuBuayansHOE 3a1aHNE 6 36 27
CamocTosTeThbHOE OCBOCHUE 3HAHHUH, YMEHHH 1 HABBIKOB 110 179.8 134.75
porpaMMe POM3BOJICTBCHHOM MPAKTHKH
Bua konTpoJs: 3auer

AHHOTAIUS POrPaAaMMbI NPAKTHKH
«IIpou3sBoaCcTBeHHAs MPAKTHKA: HAYYHO-HCCJIEA0BATEIbCKast padoTa»
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1. Ieab mnNpouM3BOACTBEHHOW NPAKTUKH: HAYYHO-HCCJIEA0BATEIbCKOH PpPadoThl —
NoJydeHue, 0000IIeHNe U CHCTEMaTHU3alusl JaHHBIX, HEOOXOIUMBIX JIJIsl BBIITOJHEHHUS BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

[Tpon3BoCTBEHHAS MPAKTUKA: HAYYHO-MCCIIEAOBATENIbCKask paboTa HalpaBJeHa Ha!

- 3aKpeIICHUE TEOPETUUYECKUX 3HAHUW U MPAKTUUYECKUX HABBIKOB, MOJIYYEHHBIX B IPOLIECCE
00y4eHHsI [0 ITporpamMme CIeHaaInuTeTa;

- IpuoOpeTeHne HaBBIKOB, HEOOXOAUMBIX B JabHEHIICH Tpo(ecCHOHATBHON A TeTbHOCTH;

- MPUOOpETEeHHE OIbITa MOCTAHOBKU U BBIMOJIHEHHS] HAayYHO-UCCIENA0BATENLCKUX (B Cllyyae
BBITTOJIHEHUS] HAYYHO-UCCIIEOBATENLCKOM paboThl) U MPOEKTHBIX (B ClIydae BBINOJIHEHHS pacyeTHO-
MIPOEKTHOM paboThI) 3a1a4;

- OBJIQZICHHE METO/I0JIOTUEH U METO1aMU 00pabOTKHU pe3ysIbTaTOB UCCIIEI0BAHMS;

- yyacTue B paboTe Hay4YHO-HCCIEJOBATEIbCKONH TPYNIBl, BPEMEHHOTO TPYIOBOTO
KOJJIEKTHBA;

- cOop, MOArOoTOBKa M CHCTEMaTH3allisg MaTepuajoB IO TEMAaTUKE BBITYCKHOM
KBanM(puKaroHHoi padbotsl (BKP).

OCHOBHBIMU 33J1a4aM¥ IPEAJIUIIIOMHON MMPAKTUKU SIBJISFOTCS:

- (QopmupoBaHue y O0OYYarOIIMXCSA IEIOCTHOIO IMPEACTaBICHUS OO0 OpraHu3aluu Hu
VOPaBJICHUU OTACIbHBIMU JTallaMd M MpOTpaMMaMU TPOBEACHHUS HAYYHBIX HCCIICIOBAaHUM U
TEXHUUYECKUX Pa3pabOTOK; O CTPYKTYpE OPTaHU3alMHA U OCHOBHBIX (DYHKIIHAX UCCIIEIOBATEIbCKUX U
yIpaBIECHUYECKUX MOIpa3AeIeHu;

- yuyactue B pabOTe HAyyHO-HUCCJIEIOBATEIIbCKOW TPYIIIbI, MOJApa3/esieHUs, BPEMEHHOIO
TPYZIOBOT'O KOJUIEKTHUBA;

- pa3BUTHE y 00Y4aIOIIKXCS JINYHOCTHO-TIPO(PECCHOHAIBHBIX KAYECTB UCCIIEA0BATENS.

B cnyuae Beimonnenus pacuetHo-npoektHoit BKP ocHoBHO 3aaueit sBisercs cOop, aHamu3,
cuctemaruzanus Heobxoaumon ans BeimonHeHuss BKP wHbopMmanuu mo ¢yHKIIMOHUPOBAHUIO
TEXHOJOTMYECKHX JIMHUN IIPOU3BOJICTBA SHEPTOHACHIIIIEHHBIX MAaTEPHUATIOB.

2. B pe3yabTrare MNpOXOXKIeHHS  MPOU3BOJACTBEHHON  NPAKTUKH: HAYYHO-
HCCJICN0BATEIbCKOI PAa00ThI 00y4aKOIIUICH JO/IKEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAUKATOPAMH MX JOCTHKCHHUS:

[IK-1.1; TIK-1.2; TTK-1.3; TIK-1.5; [1K-1.6; TTK-1.8; I1K-1.9; I1K-1.10; I[1K-1.11; I[1IK-2.1; ITK-
2.2; TIK-2.3; TIK-2.4; TIK-2.5; T1K-2.6; I1K-2.7; TIK-3.1; T1K-3.2; I1K-3.3; I1K-3.4; T1IK-7.1; T[1K-7.2,;
[1K-7.3; TIK-7.4; IIK-7.5; 1IK-7.6; [IK-7.7; 11K-7.8; IIK-7.9; T1K-7.10; I1K-7.11; I1K-7.12; I1CK-
1.1.1; IICK-1.1.2; IICK-1.1.3; TICK-1.1.4; TICK-1.1.5; TICK-1.1.6; IICK-1.1.7; T1ICK-1.1.8; IICK-
1.2.1; TICK-1.2.2; TICK-1.2.3; TICK-1.2.4; TICK-1.2.5; TICK-1.2.6; TICK-1.2.7; TICK-1.2.8; T1CK-
1.2.9; I[ICK-1.2.10; [ICK-1.2.11; TICK-1.3.1; I[ICK-1.3.2; TICK-1.3.3; TICK-1.3.4; [ICK-1.3.5; TICK-
1.3.6; I[ICK-1.3.7; TICK-1.3.8; [ICK-1.3.9; TICK-1.3.10; I[ICK-1.3.11; [ICK-1.3.12; [ICK-1.3.13.

3uame:

— OCHOBBI OPTaHU3AIMH U METOJIOJIOTHIO HAYYHBIX UCCIICIOBAHMUI;

— COBPEMCHHBIC HAYYHBIE KOHIICTIIIMHA B 00JIaCTH YHEPTrOHACHIIIICHHBIX MAaTEPHUAJIOB;

— CTPYKTYPY M METOJIbl YIPAaBIEHUS COBPEMEHHBIM MPOM3BOACTBOM JHEPTrOHACHIIICHHBIX
MaTepuasoB.

Ymems:
— paboTaTh C HAYYHBIMH TEKCTaMH, TIOJIb30BATHCSI HAYYHO-CITPABOYHBIM aIlapaToM;
— 00pabarbpIBaTh, aHATU3UPOBATH MOJIYUYCHHBIE SKCIIEPUMEHTANILHBIE TaHHBIE;
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— 0OpMIISTH PE3yNbTaThl HAYYHBIX UCCIIEIOBAaHUM;
— UCIIOJIB30BAaTh  TOJyYEHHBIE  TEOPETHMYECKHWE  3HAHUS  JJI1  [POCKTHPOBAHUS
TEXHOJOTUYECKUX JIMHUN TPOU3BOJICTB SHEPTOHACHIIIIEHHBIX MAaTEPHUAJIOB.

Bnaoemw:

— HaBBIKAMU CAMOCTOSATEILHOW HAYYHO-UCCIICOBATEIILCKON JESTEIBHOCTH, pPabOTHI C
MCTOYHUKAMHU HaydHOU MH(pOpManuu, peeprupoBaHus HaydHBIX MyOJIMKALIHIA,

— METOJIaMHi TIPOSKTUPOBAHUS OCHOBHBIX M BCIIOMOTATENBHBIX I[€XOB IPOU3BOICTBA
YHEPrOHACHINIEHHBIX MAaTEPUAIOB, CIIOCOOAMHU pacueTa TEXHOJIOTUIECKOTO 000PYIOBAHHUS.

3. Kparkoe comep:xkaHue NPOM3BOJACTBEHHOW NMPAKTUKH: HAYYHO-MCCJIEI0BATEIbCKOM
padoThI

TemaTuka NpPOU3BOJACTBEHHOM IPAKTUKM: HAy4YHO-HCCIEI0BATEIbCKONH pPabOThl CTYAECHTOB
CHelualTeTa IO CHEUAIBHOCTH «XHMMHUYECKas TEXHOJOTUS JHEPrOHACHILICHHBIX MaTEpHUaJIOB
U3JIeNUi) ONpeAessieTCss TEMAaTHKOW WX BBITYCKHON KBaTU(UKAIIMOHHONW pabOTHI M MOXKET
IPOBOJIUTHCA B HAYYHO-MCCIIEOBATEIBCKOM MJIM NMPOEKTHOM (hopmarte (IpU BBIOJHEHUU HAYYHO-
HCCJICIOBATEIILCKOM MIIM PACYCTHO-TIPOSKTHON pabOThI COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass ~ NpakTHKa  [POXOJUT B HayuyHbIX  J1abopaTopusix,
TEXHOJIOTUYECKUX IO/IPa3/IelCHUsAX, HH(POPMALMOHHBIX ILIEHTPaX HayYHO-HUCCIIE0BATEIIbCKOM
opranuszanuu uiau B aboparopusx kapenpsl XTOCA PXTVY um. JI. . Menneneesa.

CryneHTbl 3HAKOMSATCS C TeKylled paboTol J1abopaTOpuH, OCBAMBAIOT METOJbl CHUHTE3a,
UCCJIEJOBAHMSI CBOMCTB OHEPrOHACBHIIIEHHBIX MAaTE€pPHAIOB, ONMPAsCh HA ONBIT U HABBIKH,
OpUOOpETEHHbIE IPU OCBOEHUM AUCUMILINHBI «Hay4yHO-HcCie0BaTeNbCKU  MPAKTUKYM»,
nproOpeTaroT HaBBIKU MOMCKA HAayYHO-TEXHUYECKOM MHpopManuu U paboThl ¢ 0a3aMH JaHHBIX,
IPOBOJST SKCIIEPUMEHTAIbHbBIE NCCIIEJOBAHMS U UCIIBITAHUS B COOTBETCTBUH C YTBEPKACHHON TEMOM
BKP, yuacTtByroT B 00pab0oTKe pe3yabTaTOB UCCIET0BAHUS U MOJATOTOBKY UX K MyOIHKaIUH.

[Tpon3BoaCTBEHHAs MPAKTHKA CTYACHTOB, BBIIOJIHSIOIIMX PACYETHO-IIPOEKTHYIO BBITYCKHYIO
KBaJIM(UKAIMOHHYIO Pa0OTy, MPOXOAUT B IPOU3BOJCTBEHHBIX II€XaX M TEXHMYECKUX OTHerax
IIPOMBIIIIEHHOTO NpeanpusaThs. CTyIE€HThI 3HAKOMSITCS CO CTPYKTYPOW IIPENNPUATHS, HOPMAaTUBHO-
TEXHOJIOTMYECKON JOKYMEHTAIUEN, peraaMeHTaMy IPOU3BOICTBA, U3Y4al0T CUCTEMY MEHEKMEHTA
U KayecTBa mpoayKuuu. OCHOBHOE BHUMaHUE YJENS€TCS MPaKTUYECKUM  BONPOCAM
(YHKLIMOHUPOBAHUS TEXHOJIOTMYECKUX JIMHUHA MPOU3BOJCTBA MPOAYKIMH, BONPOCAM BHEIPEHUS
HAyYHO-UCCIIEIOBATENbCKUX Pa3pabOTOK Ui COBEPLUICHCTBOBAHUS TEXHOJIOTMYECKOI0 IIpolecca.

Bo Bpems npoxosk/ieHus: IpOU3BOACTBEHHON MPAaKTUKH: HAYYHO-UCCIEA0BATEIbCKON paboThI
CTYAEHTBl COOMpalOT MaTepuaibl IO TEMaTHKE BBIMYCKHONW KBaJU(HUKAIIMOHHONH paloTHI,
QHWIM3UPYIOT HX, HaMEYaloT OCHOBHBIE HallpaBI€HHUS U 3aJayd  paboOThl, BBIPAOATHIBAIOT
METOJIOJIOTHIO PEIICHUS ATUX 3a]1ay.

KonkperHoe coaepxaHue IpOU3BOJICTBEHHOMN MPAKTHKHN: HAYYHO-HUCCIIEA0BATEILCKON paboThI
OnpezenseTcss WHIUBUIAYalIbHBIM 3a/JlaHUEM CTyJEeHTa C Y4Y€TOM HHTEPECOB U BO3MOXKHOCTEH
OpraHM3alyil, 1€ OHa BBIIIOJIHAETCS.

WNunuBuayanpHoe 3ajaHue paszpabaThiBaeTcss MO MPOQMI0  CIENUATBHOCTH B CTPOTOM
COOTBETCTBUU C TEMOU BBITYCKHOM KBaTM(UKATMOHHONW PaOOThI CHIEIMAIINCTA.
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4. O0beM NPOU3BOJACTBEHHOM NMPAKTUKH: HAYYHO-UCCJIEI0BATEIbCKON PadoThl

Bceero 10 cemectp 11 cemectp
Bun yae6HO# paboThI AKaj.
3E |Akaa.4. | 3E |Axkan.4. | 3E u.
OO0I11ast TpyA0€MKOCTh JTMCIUILIHHBI 31 1116 12 432 19 684
KonTakTHas padoTa — ay1uTOpPHbIE 155 558 6 216 95 342
3aHATHSA: ' '
8 MoM uucie 8 hopme NPAKMUecKoul 155 558 6 216 95 342
Nn0020MOGKU ' '
CamocTosiTeJbHasi padoTa 15,5 558 6,0 216 9,5 342
8 MoM uucie 8 popme NPAKMuU4ecKou 155 558 60 216 95 342
n0020MOGKU ' ' '
KoHTakTHas caMocTosTeIbHAs paboTa 0,6 0,2 0,2
WuauBuayaibHOE 3a1aHHE 279 108 171
CaMocCTOsITEeIbHOE OCBOEHNE 3HAHUH, 6 6 9,5
YMEHHI U HABBIKOB 110 TIpOrpamMme 278,4 107,8 170,8
y4eOHOMN PaKTHKH
Bunx koHTpoOJIS: Kgggz::ﬂ 3ager
Bceero 10 cemectp 11 cemectp
Bun yae6HO# paboThI Actp.
3E |[Actp.4. | 3E |Akan.u. | 3E u.
OO01as TpyA0€MKOCTh JUCIUTLIHHBI 31 837 12 324 19 513
KonrakTHas paboTa — ayAuTOpPHBbIE 155 | 4185 6 162 95 | 2565
3aHATHA: ' ! ' '
8 MOM Hucie 8 popme NPaKmu4eckoll 155 4185 6 162 9.5 256.5
Nn0020Mo6KU
CamocrosiTeJibHAsI padoTa 15,5 4185 6,0 162 9,5 256,5
8 MOM Hucie 8 hopme NPaKmu4eckoll 155 4185 6.0 162 9.5 256.5
Nn0020Mo6KU
KoHTakTHasi caMOCTOsATEIbHAs paboTa 0,45 0,15 0,15
WuauBuayanbHOE 3a1aHKE 209,25 81 128,25
CaMOoCTOSITEIbHOE OCBOEHNE 3HAHUH, 6 6 9,5
YMEHUI U HAaBBIKOB 10 IPOrpamMme 208,8 80,85 128,1
y4ueOHOM TPaKTHKH
Bua konTposs: Kgsgz::ﬁ 3auer

5.5. 'ocynapcTBeHHast MTOrOBasi aTTecTalus
AHHOTanus nporpammbl «BblnoJ/iHeHHe, OATOTOBKA K NMpoLeaype 3allUThI U 3alIUTa
BbINIYCKHOH KBAJIH(UKANMOHHOI padoThD)

1. Ieab rocyaapcTBeHHOl MTOrOBOl AaTTECTALIUM:
npoueaype 3alUThl U 321MUTA BHINYCKHON KBAJIM(PUKANMOHHON PadoThl — BHISIBICHUE YPOBHS
TEOPETHUYECKOM UM MPAKTUYECKOM TMOATOTOBICHHOCTH BBINYCKHUKA By3a K  BBIIOJHEHUIO
MpoECCHOHANIBHBIX 3a/Jad M COOTBETCTBUsI €ro mnoAroToBku Tpedoanusm OI'OC BO mo
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crenranbHocTH 18.05.01 Xumuyeckas TEXHOJIOTHS SHEPrOHACHIIICHHBIX MaTEPHAIOB W3IICTUH,
creranuzanusa Nel « Xumuyeckas TEXHOJIOTUSI OPraHUYECKUX COSIUHEHUHN a30Tay.

2. B pe3yJjbTaTe rocyiapcTBeHHOIl UTOrOBOM aTTeCTAIMU: BbINOJHEHHE, IOJATOTOBKA K
npoueaype 3alMTbI M 3alIMTA BbINYCKHOH KBAJIM(PUKANMOHHOW PpadoThl Yy CTyIeHTa
nposepsiercss cPpopMUPOBAHHHOCTD CJIEAYIOIIUX KOMIETEHIIMIA, a TAK)Ke CJAeAYIIMX 3HAHUM,
YMEHHIi W HABBIKOB, MO3BOJAIOIIMX OLEHUTh CTeNeHb TOTOBHOCTH O0y4YalOlIUXCHA K
AanbHel el npogecCHOHANbLHON 1eATeJIbHOCTH:

VYK-1; YK-2; YK-3; YK-4; VK-5; YK-6; YK-7; YK-8; YK-9; YK-10; YK-11; OIIK-1; OIIK-2;
OIIK-3; OIIK-4; I1K-1; T1K-2; TTIK-3; [1K-4; TIK-5; [1K-6; T1K-7; [ICK-1.1; IICK-1.2; [ICK-1.3.
3Hamy:

— TOpSAIOK OpraHu3allvy, INIAHUPOBAHUS U MPOBEACHUS HAyYHO-UCCIIEI0BATEIbCKUX padoT
C UCIMOJIb30BAaHUEM IOCIETHUX HAYYHO-TEXHUYECKUX JOCTHUKEHHH B 00JACTH SHEPrOHACHIIICHHBIX
MaTepHaJoB;

— METOJbl CHHTE3a W HCCICIOBaHUS (DU3UKO-XUMUYECKUX, B3PBIBUATBIX W (PH3UKO-
MEXaHUYECKUX CBONCTB MHIUBUIYAIbHBIX U CMECEBBIX B3PHIBUATHIX MATEPUATIOB;

— COBpPEMEHHBIC HAyYHBIE TEHACHIIMU PA3BUTHUS YIHEPTOHACHIIICHHBIX MATEPHAJIOB;

— OCHOBHBIE TEXHOJOTHMYECKHE TMpouecchl 3(PGEeKTUBHOTO U 0€30MacHOro MOJIyuyeHUs
SHEPrOHACHIIIEHHBIX MAaTEPUAJIOB U U3JICIHIA;

ymemy:

— CaMOCTOSITEJIbHO BBIABJISITH TEPCICKTUBHBIC HAMpPaBICHUS HAYYHBIX MCCIEIOBAHUH,
000CHOBBIBATh AKTyaJIbHOCTh, TCOPCTHUYECKYIO H MTPAKTUICCKYIO 3HAYMMOCTh TIPOOJIEMBI, TPOBOANUTH
SKCIIEPUMEHTAIIbHBIE UCCIIEI0OBAHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB, AaHATTU3UPOBATH U
WHTEPIPETUPOBATH MOJYUCHHBIE PE3YIIbTaThl, IIOJTOTABIUBATH OTUYETHI U MyOJIMKALIUU O PE3yIbTaTax
HCCIICIOBAHNIA;

— OCYIIECTBISTh TOWUCK M aHAIM3 HAay4YHO-TEXHHUYeCKOoW wuHpopmanuu B objactu
SHEPrOHACHIIICHHBIX MAaTE€pPUaAlOB M HU3ACIUNA C IENbI0 HAYYHO-NPAKTUYECKONM W TATEHTHOU
MO/IJIEPKKU TTPOBOIUMBIX MCCIIEIOBAHUI;

— TPUMEHATH 3HAHUA 110 XUMHUHU U TEXHOJOTUN WHIUBUIYAIbHBIX U CMECEBBIX B3PbIBYATHIX
MaTepualioB M HUX OTACIbHBIX KOMIIOHEHTOB i YIPAaBJIEHUS TEXHOJIOTMYECKUM IIPOLIECCOM,
MIPOTHO3UPOBAHUSA U PETYJIUPOBAHUS OCHOBHBIX 3KCILUTYaTallMOHHBIX CBOWCTB, IOCTAHOBKH 3a/1a4 110
MCCJIEIOBAHUIO U TPOCKTUPOBAHHUIO TEXHOJIOTUN HOBBIX B3PBHIBUATHIX MATEPUATIOB M H3JIEIIHIA;

61a0emn.

— METOAOJIOTMEM M METOJUMKOW TMpOBEACHUS HAYYHBIX MCCIEIOBAaHUN; HaBbIKAMU
CaMOCTOSITENIbHON HAYYHOU U HCCIEI0BaTEIbCKON paboThI;

— HaBbIKaMU pabOTHl B KOJUICKTHBE, IJIAHUPOBAHUS M OPraHU3AIMH KOJUIEKTHBHBIX
HAyYHBIX HCCJIEOBAHMI; COBPEMEHHBIMU METOAaMH HUCCIEAOBAHUS U aHAIN3a YHEPTOHACKHIIIICHHBIX
MaTepHualoB;

— HaBBIKAMHU TPOBEJCHUS WCCICIOBAHUNA WHIANBUIYATbHBIX W CMECEBBIX B3PBIBUATHIX
MaTepHaloB, UX UCIBITAHUI U KOHTPOJIS TAPaMETPOB TEXHOJOTUYECKHUX MPOLIECCOB UX MOITYUECHUS;

— HaBBIKAMHU BBHITIOJIHCHUS WHXKCHEPHBIX pacyeToB, OOECTEUMBAIONIUX TMPOBEICHUE
CYIIIECTBYIONIETO TEXHOJIOTMYECKOTO MPOIIecca UM BHECEHHUS! B HETO HEOOXOAMMBIX JTOTIOTHEHUN U
W3MEHEHUH.

3. Kparkoe coaep:kaHMe TroOCyJIapCTBEHHOW MTOrOBOW AaTTEeCTAMU: BbINOJHEHHE,
MOAr0TOBKA K MpoLeaype 3alMThI U 321IUTA BbINYCKHON KBAIN(UKAMOHHOH PadoThI
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I'ocynapcTBeHHas UTOroBasi aTTECTALMA: BBIIIOJHEHHE, IOATOTOBKA K MPOLEType 3alUThl U
3alUTa BBITYCKHON KBAIN(UKAITMOHHOW paboThl mpoxouT B 11 cemectpe Ha 0aze 3HAHMIA, yMEHHIA
M HaBBIKOB, IMOJYYEHHBIX CTYJACHTAaMU NPU H3YYCHUU AUCHUIUIMH crnenraibHocTH 18.05.01
XUMHUUecKasi TEXHOJIOTHS DHEPrOHACHINICHHBIX MAaTepUaloB wu3lenuid, crneruanu3auus Nel
«XUMHYECKAS] TEXHOJIOTHSI OPTaHUYECKUX COCTMHEHUN a30Ta» M NPOXOXKICHHS PAKTHK.

I'ocynapcTBeHHass UTOroBasi aTTECTALMSL: BBINOJIHEHUE, IOATOTOBKA K MPOLEype 3aLUThI U
3alUTa BHITYCKHOW KBaTM(UKALMOHHONW pabOTHl MPOBOIUTCS TOCY/IAPCTBEHHON 3K3aMEHAITMOHHON
KOMHUCCHEH.

Kontponb ypoBHSI cOPMHUPOBAHHOCTH KOMIETEHIIMH 00YyJarOUIMXCsl, TPHOOPETEHHBIX MPU
ocsoeanu OOII, ocymiecTBisieTcs MyTeM MPOBEACHHUS 3alIUTHI BBITYCKHON KBAIW()UKAMOHHOU
pa6otsl (BKP) u npucBoeHus kBaauduKaIuu «AHXEHEPY.

4. O0beM rocylapcTBeHHOH HTOrOBOW ATTECTAIIMM: BBINOJHEHHE, MOATOTOBKA K
npoueaype 3aIUThHI U 321IATA BITYCKHON KBAJIN(PUKAIIMOHHOK padoThI

[Iporpamma otHocutcst k 6moky b3 «l'ocynapctBennas utoropas arrectauus» (b3. 01) u
paccumTana Ha cocpeoToueHHoe npoxoxaeHue B 11 cemectpe (6 xypc) oOyuenus B o0beme 324 9
(9 3ET). I[IporpamMMma mpeanonaraeT, 4To oOydyaroluecss UMEIOT TEOPETUUYECKYI0 M MPAKTHUECKYIO
HOI[FOTOBKy B O6J'IaCTI/I 3HepFOHaCI>IHI€HHI)IX MaTepI/IaJ'IOB nu H3H€HHﬁ.

. B 3agerneix | B akamem. B
Bunel yue6HoI paboThI aCTPOHOM.
eINHULIaX yacax
yacax
O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 9 394 243
IUIAHY
KonrakThas padora (KP): - - -
CamocrositesbHas padora (CP): 9 324 243
B TOM 4HcJIe B OpMe MPAKTUUECKONU OJTOTOBKU 8 288 216
KonTakTHas paboTa — UTOroBasi aTrecTanus 9 0,67 0,5
Bremonnenue, Hanucanue u opopmienue BKP 323,33 2425
Buja konrpoas: 3amura BKP 3amura BKP

5.6. ®akyJbTATUBBI
AHHOTaIUsA padoyeil MPOrpaMMbl AU CHUIIIMHBI
«'paxkganckas 3a1UTa B Ype3BbIYAMHBIX CUTYANHUSAX)

1. Ileab AMCHUNIMHBI — IOATOTOBUTH CTYAEHTA K OCMBICIIEHHBIM IIPAKTUYECKUM JIEHCTBUAM
Mo OO0ECHeueHuI0 CBOeH 0e30MacHOCTH M 3allUThl B YCJIOBHUSAX BO3HUKHOBEHHUS YpE3BbIUANHOMN
CUTYallMU IPUPOTHOT0, TEXHOITE€HHOT'O M BOEHHOT'O XapakTepa.

OcHOBHOM 3ajayeil AMCUMIUIMHBI SBISETCS (QOPMUPOBAHHME YMEHMM U  HaBBIKOB,
MO3BOJISIOIINX HAa OCHOBE M3YYEHHUS OMACHBIX U MOPAXKAIOUNX (PAKTOPOB YpE3BbIUANHBIX CUTyalUl
MPUPOHOTO, TEXHOTEHHOTO U BOEHHOTO XapakTepa, IPYrMX OMacHOCTEH yMello peliaTh BOIPOCHI
cBoel 6€30MaCHOCTHU C UCIIOIB30BaHUEM CPEACTB CUCTEMBI I'PaXKJaHCKON 3aIUTHI.

2. B pe3yabTaTe 0CBOEHUS TUCHUILIUHBI CTY/IEHT JI0JIZKEH:
Obnadams CIeTyOUMMA KOMITIETCHIIUSMHA U UHIANKATOPAMH MX JOCTHKCHHS:

VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8, IIK-6.1.
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3namo:

- XapakTepUCTUKH TPUPOAHBIX O€JCTBUH, TEXHOTEHHBIX aBapuil W  KaTacTpod Ha
pajvalMoOHHO, XUMUYECKH U OMOJIOTMYECKHU OMACHBIX OOBEKTax, Mmopakarouue (akTopbl IPYrux
ONacHOCTEH;

- OCHOBBI BO3JCHMCTBHS OMAcCHBIX (PAaKTOPOB UPE3BBIYAWHBIX CUTyallMii Ha 4eloBeKa U
NPUPOIHYIO CPEY, JOMYCTUMBIE TIPeAeIbHbIE KPUTEPUU HETATUBHOTO BO3JICHCTBUS;

- Mepbl 0€30MacHOro TMOBeJIeHUsT NpuU MpeObIBaHUM B pailloHax (30Hax)  IOXKapoB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOIOTUYECKOTO 3arpsi3HEHNUS;

- CIOCOOBI M CpEACTBAa 3alllUThl YEJOBEKa OT BO3JCHCTBHUS MOpa)karoumx (HakTopoB
Ype3BbIYANHBIX CUTYAIMH IPUPOJHOTO, TEXHOTEHHOT'O M BOCHHOTO XapaKTepa.

Ymems:

- HCIOJB30BaTh  CPEJCTBA 3aLIUTHl OPraHOB [BIXaHWUA W KOXH, MEIUIIMHCKUE IS
CaMO3allUThl U OKA3aHUS TOMOIIH IPYTHM JIFOJISIM;

- IPUMEHSTH IEPBUYHBIEC CPE/ICTBA MTOKAPOTYIICHUS IS JIOKATU3AI[H U TYIICHUS M0Kapa,
BO3HUKIILIETO B ayTUTOPHUH (J1Taboparopun);

- OKa3bIBaTh ce0€ U APYTrUM IOCTPaJaBIIMM MEAMIIMHCKYIO IOMOIIb C HUCIIOJIb30BAaHUEM
TaOENbHBIX U MOAPYYHBIX METUIIMTHCKUX CPEICTB.

Braoemy:

- IpuéMaMy POBEACHUS YACTUYHON CaHUTapHON 00pabOTKU NMPU BBIXO/E U3 paiioHa (30HbI)
PaAMOAaKTUBHOIO, XUMHUYECKOI'0 U OMOJIOIMUECKOr0 3arpsA3HEHMs (3apakeHUs);

- CII0CO0aMM U TEXHOJIOTHSMU 3aIIHUTHI B UPE3BbIUAHHBIX CUTYAIUX.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Pasoen 1. Onacnocmu npupoonozo xapaxkmepa.

CruxuiiHple O€OCTBHS, SIBICHHS NTPUPOABI Pa3pyHIMTEIBHOH CHIIBI - 3E€MIIETPSICEHHS,
HaBOJIHEHUSI, CEJIEBbIC TOTOKHU, OMOJI3HH, CHEXKHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAaHOB, 0OBAJIbI, 3aCyXH,
yparassl, OypH, MOXaphbl.

Pasoen 2. Onacnocmu mexnocennozo xapaxkmepa.

ABapuu 1 KaracTpo(bl Ha PaJUAlMOHHO OMACHOM OOBEKTE, XMMHUYECKH OMACHOM OOBEKTE,
OMOJIOTMYECKH OMACHOM OOBEKTE; Ha TpaHCHOpTe (KEIE3HOJOPOKHOM, aBTOMOOUIBHOM, PEYHOM,
AaBUAILMOHHOM); Ha THJIPOCOOPYKEHHSX; HA KOMMYHAJIbHBIX CUCTEMAX KM3HEO0eCTIeUeHUSI.

Pasoen 3. Onacnocmu 6oennoco xapaxmepa.

[Ipumenenue opykusi MacCOBOTO MOpa)K€HUs (SAEPHOT0, XMMHUYECKOro, OMOJIOTHYECKOTO0),
OOBIYHBIX CPEACTB C 3a)KUTaTebHBIM HAIMIOJHEHHWEM, HOBBIX BUOB OPY)XHS. 30HBI 3apa’keHHs OT
CPEICTB MOPa)KEHUs U UX BO3/ACHCTBHUE HA HACEJIEHUE U OKPYXKAIOIIYIO IPUPOIHYIO CPENY.

Pazoen 4. Ilosxcapuas 6e3onacrocme.

[Toxxapnast onacHocts. IloxkapHas oxpana.Knaccuduxarus mnoxxapoBnokapoB B 3JaHUSX U
noMenieHusax. Craauu pa3BuTus noxapos. JIokanuzanus u TymeHue noxapos. llepsuunsle cpencraa
noxkapotymienus (ornerymurenu OII -8, OY-2, OBII-5, BHyTpeHHUI MOXapHBI BOAOIPOBOI) U
IIpaBWJa IOJb30BaHUS HMMH. ABTOMarHMYECKHE CHUCTEMBI IOXKAPOTYIIEHHUS — IPUHKIEPHBIE U
npeHuyepHble. OTHeTyIIane BeniecTBa — BO/a, IEHbI, HEroproYHe ra3bl U pa30aBUTENN, TOPOLIKOBbIE
COCTaBBl, TaJIOTEH3aMEIICHHBIE YITIEBOAOPO/BI.

Paszoen 5. Komnnexc meponpusmuil 2paxcoanckou 3auumnl HACeneHUs.

- Omnosemenne u uH(popMUpOBaHHE HaceleHUss 00 omacHocTH. llpuHsATHE HaceneHuem
curHayioB onoBenieHus («Baumanue BceM!», «BosnymiHast TpeBoray, «PaauanmonHas OrmacHOCTbY,
«Xumuyueckas TpeBoray, «OTdoi 0onacHOCTH») U MOPSIIOK ASHCTBHS 110 HUM. DBaKyalis HaceIeHUs
U3 30HbI onacHOCTU. CrocoObl 3BaKyallM ODKCTpPEHHAs 3BaKyallus CTYIEHTOB U3 aylIUTOPUU IPH
BO3HUKHOBEHHUU II0OKapa.
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- CpencTBa MHAWBHAYAIbHOM 3amuThl opradoB aeixanus (I'T1-7, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enuxcy, I'13K, AT, AIT-3, I113V-K, UIT-4M, UII-5, UT1-6, KUII-8), koxu
(JI-1, O3K) uenoBeka. MeaUITMHCKHE CPEACTBA 3ALUTHI .

- CpencTBa KOJUIEKTUBHOM 3alTUTHI HaceeHus. HasHaueHue, 3aluTHBIC CBOWCTBA YOCKUIII.
[IporuBopaguanuonnsie ykpbiTus ([IPY, moazemHbie mnemiexonHble MEPEeXObl, 3ariyOJieHHBIE
CTaHIIMUA METPOIOJIIMTEHA), MPOCTEHIINE YKPBITUS (TpaHILEH, OKOIIbI, MepeKphIThIe 1mieun). [IpaBuna
3aHATHUS yOeKHUIIIA.

Paszoen 6. Oxazanue nepgoti nomowu.

Oxka3zaHue nepBoi MOMOILIM IPHU O0XKOTaX, PAaHEHHUSX, 3apaxeHusaxX. [IpoBeneHne yacTUUHOU
CaHUTApHON O0O0pabOTKM KOKHBIX TIOKPOBOB YEIIOBEKA IPHU BBIXOJAE M3 30H PaAHMOAKTUBHOTO,
XUMHYECKOTO U OMOJIOTHYECKOT0 3apaKeHUs (3arpsi3HEeHus ), U3 30H MOKAPOB.

Pa3zoen 7. Jluxsudayust nociedcmauti Ype3ebluaiHol CUmyayuu.

ABapuiiHo-criacarenbHble pPadOThl. DKCTpEHHAs 3BaKyalus U3 ayJuTOpuu (J1abopatopuu) B
YCIIOBHSIX TOXKapa, pagualiiOHHOT0, XMMUYECKOTO, OMOJOTHYECKOTO 3arpsi3HEHUs] TEPPUTOPHHU C
UCIIOJIb30BAHUEM MPOCTEHIINX cpeAcTB 3amuThl («Denukcy, ['JI3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUIIIMHBI

O0LeM TUCHUIITHHBI
Bua yueoHoii padoThI
Ay P Axan. | Acrtp.
3E
q, q,
OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 2 12 54
KonrakTHasi paboTa — ayIuTOPHBIE 3AHATHUS: 0,44 16 12
Jlexuuu 0,44 16 12
CamocrosiTesibHas pad+oTa 0,56 20 15
KoHTakTHas camocTosiTelbHast paboTa 0.56 0,2 0,15
CamocTosiTenbHOE U3YUYEHHE Pa3/IeJOB JUCIUILIMHBI ' 19,8 14,85
Bupa koHTpOJI: 3a4er
AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IlepeBoa HAy4YHO-TeXHUUYECKOI JuTepaTypbi» (PT/1.02)
1. Heap AUCHMILIMHBI — TpUOOpeTeHHe oOydarouuMucs oOIeil, KOMMYHUKATUBHON U

npohecCHOHANBFHOM KOMIIETEHIINH, YPOBEHb KOTOPBIX Ha OTAENBHBIX dTanax sS3bIKOBON MOJATOTOBKU
MO3BOJISIET BBIMOIHATh PA3IMYHBIE BUIBI TPO(YECCHOHATBFHO OPUEHTUPOBAHHOTO TIEPEBO/IA B
IIPOU3BOJACTBEHHON U HAYYHOU JIEATEIBLHOCTH.

2. Bpe3yJbTaTen3y4eHus AU CUMIIIMHBIO0Y YA M CAT0JI7KEeH :

Obnadams ClenyONMMA KOMIIETCHIIUSIMHA U UHIANKATOPAMH MX JOCTHKCHHS :

YK-4.3; YK-4.4; YK-4.6; YK-4.8; YK-4.10;

3namo:

— OCHOBHBIE CITOCOOBI TOCTHIKEHHUS SKBUBAJIEHTHOCTH B TIEPEBO/IC;

— OCHOBHBIE IIPUEMBI IEPEBOA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE ()YHKIIUH SI3bIKA KaK CUCTEMBI,

— JOCTaTOYHOE JUIsl BBIIOJHEHUSA I[IEPEBOJA  KOJHMYECTBO JIEKCUMYECKUX  EIUHUILL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBETUECKUX PEATTHIA;

ymemn.
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— MPUMEHSATH OCHOBHBIE ITPUEMbI TIEPEBO/IA;

—  OCYIIECTBJIATh MHUCHBMEHHBI TEPEeBOJ C COONIOJCHHEM HOPM  JICKCHUYECKOM
SKBUBAJIEHTHOCTH, COOIOICHUEM I'PaMMaTHYECKUX, CAHTAKCUUECKHUX U CTUIMCTUYECKUX HOPM;

— 0(hopMITATH TEKCT TIEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJIATH IIEPEBOJ C COOJIIOJIGHHEM HOPM JIEKCMUECKON HSKBHBAJIEHTHOCTH,
cOOIOZICHEM TpPaMMaTHYECKHX, CHHTAKCMYECKHX M CTUJIMCTUYECKUX HOPM TEKCTa IepeBoja U
TEMITIOPAJIbHBIX XaPAKTEPUCTUK UCXOHOTO TEKCTA;

gnademsn:

— METOJIMKOH MPeANepeBOJYECKOro aHaINu3a TEKCTa, CIOCOOCTBYIOIIEH TOUHOMY BOCIIPHUSTHIO
MCXOJIHOTO BBICKA3bIBAHUS,

— METOAMKOW MOATOTOBKM K BBINOJHEHUIO MEpPeBOJa, BKIOYas MOUCK HHGOpPMALUU B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMH CHCTEMBbI COKpAILEHHOH NepeBOIYECKON 3aMCH IIPU BBIIIOJHEHUH I1EPEBOJIA;

— OCHOBHOM MHOSI3bIYHOM TEPMHUHOJIOTHEHN CIIeNnaTbHOCTH;

— OCHOBaMH pedheprpoBaHUS U AHHOTHPOBAHUS JINTEPATYPHI 110 CIICIIHATILHOCTH.

3. Kparkoecoaep:xaHueIuCcUMIIIMHBI

Pasnen 1. OcHOBHbIE JIeKCMYeCKHEe M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBojAa
HAYYHO-TeXHUYECKOH JIUTEPATYpPhbI

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAay4YHO-TEXHHUYECKOro mepeBoga. CMBICIOBOW aHAIU3
HAayYHO-TEXHUUYECKOI0 TEeKCTa U ero cermeHTanus. CTUIMCTHYECKHE OCOOEHHOCTH Hay4dHO-
TEXHUYECKUX TEKCTOB. IIpeoosienne TpymHOCTEH, CBA3AHHBIX C PACXOKICHHEM CHUHTAKCHUYECKHUX
CTPYKTYp UHOCTPAHHOTO U PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHHe TOpsiKa CIIOB B aHIJIMMCKOM M PYCCKOM MpeiokeHusx. llepeBoxa cios,
yCTaHOBJIEHHE 3HadyeHus ciioBa. llepeBog cBOOOAHBIX U (HPa3eOIOTUYECKUX CIOBOCOYETAHUU.
[lepeBoa 3aroJ0BKOB TEKCTOB M CTAaTEU

1.3 Cokpamenusi. OcoOeHHOCTH WX TepeBoja. Pa3BuTHe HABBHIKOB IMEPEBOJa HA TPHMEPE
TEKCTOB 10 TeMe «XuMudeckas nadopatopus» «3MepeHust B XUMUN.

1.4. Jlexcudeckue TpaHchopMmanuu TpH TEPEeBOJE TEKCTOB IO TEMAaTUKE XUMHH U
XUMHUYECKON TEXHOJIOTHUH.,

Pazgen 2. OcHoBHbIE rPaMMAaTHYeCKHE 0COOEHHOCTH MepeBo/a.

2.1. OcobeHnHocTH nepeBoja mpeaiaoxeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
PerfectContinuous na mpuMepe mepeBojia TEKCTOB 10 TEMAaTHKE XUMHUECKOM TexHooruu IlepeBos
HPUIATOYHBIX MPEATIOKEHUH.

2.2. MeTozbl ¥ IpUEMBI TIEpeBO/Ia CTPAIATEILHOTO 3aJI0Ta Ha IPUMEpE MePeBO/Ia TEKCTOB IO
teme "TexHonoruu Oynymero".

2.3. Tunbl yCIOBHBIX TPENIOKEHHHA, MpaBUia W OCOOCHHOCTH WX TmepeBona. [lpakTuka
NepeBoJia yCIOBHBIX MPEJIOKEHUH Ha MpUMEpax TEKCTOB MO PA3JIMUHBIM pas3feiiaM XUMHH U
XUMHYECKON TEXHOJIOTHH.

2.4. MopanbHble TJIaroibl U OCOOEHHOCTH MX IepeBoja Ha MpHUMEpe IMepeBOAa TEKCTOB
«TexHomorus», «[IpombIIIeHHOE 000PYIOBAHHE)»

Pa3nea 3. OcobGeHHOCTH NepeBoAa NpeaJIoKeHHI ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 UnduanutuB (HeompeneneHnas Gopma riaroia). Ponbs MHQUHUTHBA B MPEUIOKECHUN U
BapHUaHTHl NlepeBoJia Ha pycckuit s3bIK. [Ipudactus u repynaumii. BapuanTsl nepeBosa Ha pyccKui
SI3BIK.

3.2 UndpuautuBHBIE 060p0THI. O60pOT AONOIHEHNE ¢ UHPUHUTHBOM. OGOPOT Mo jIesKalee ¢
WHOUHATHBOM. Pa3nnyHble BApHAHTHI IEPEBOIA.
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3.3 IlepeBoag mnpuYacTHBIX 00OPOTOB. AOCONIOTHBI TPHYACTHBIH OOOPOT W BapHAHTHI
nepeBojia. Pa3BuTre HaBBIKOB MepeBo/ia B chepe XUMUU U XMMUYECKOH TEXHOIOTHH.

Pasznen 4. OcoOenHocTH pedpepaTHBHOIO NEpPeBOAA

4.1. Anroput™m mpeanepeBoI4ecKoil paboThl ¢ HAYYHO-TEXHUYECKHM TEKCTOM 10 XMMHUKO-
TEXHOJIOTUYECKOH TeMaTHKe.

4.2. AnropuT™m cocTtaBieHus pedepara o XuMHUKO-TEXHOJIOTHIECKON TeMaTuKe (AaHHOTALIUH )

4.3. AnroputMm paboTel MmO pedepaTuBHOMY IEpPEBOAY IO XUMHKO-TEXHOJOTHYECKOM
TEMaTHKE.

4. O0beMy4eOHOH I CUUTTHHBI

Cemectp
Bcero
Bun yueGHOM paGoTs! 5 cemectp 6 cemectp
3E Akan. . | 3E A‘flaﬂ' 3E A’f{aﬂ'

OO e T 4,0 144,0 20 | 720 | 20 | 720
JUCIATUTHHBI
KonTakTHasi padora — 18 64,4 0.9 32.0 0.9 32.0
ayIUTOPHbIE 3aHATHA:
[TpakTuaeckue 3austus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas pa6oTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHasi caMOCTOsTeIbHAS 0.4 0.2 0.2
pabora
c 2,2 11 11

aMOCTOSITEIIbHOE M3YUCHHE 796 39 8 398
pa3leNioB JUCIUTLTHHEI
Buj MTOroBOro KOHTpoOJIs 3aver 3aver

CemecTtp
Bcero
Bu yueGHOM paGoTsI 5 cemectp 6 cemecTp
3E Actp.u. | 3E Affp' 3E Affp'

OO61mas TpyA0eMKOCTh 4 108 2 54.0 5 54
JUCITATUTHHBI
KonTakTHas padora — 1.8 48.3 0.9 24 0.9 24
ayIUTOPHbIE 3aHATH:
[Mpaktnyeckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHasi pa6oTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHast caMOCTOsATEIbHAS 0.3 0.15 0.15
pabota
c 2,2 11 11

aMOCTOSITEIIbHOE M3YUCHHE 597 29 85 29 85
pa3leNioB JUCIUTLTHHEI
Buj MTOroBOro KOHTpoOJIs 3aver 3aver
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6. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALIUU ITPOT'PAMMBI CIIEHHUHAJIMTETA

6.1 Oomecucremubie TpedoBanus K peaausannu OOII cnenuaaurera

YHuBepcUTET pacroyiaraeT Ha IpaBe COOCTBEHHOCTH HJIM HMHOM 3aKOHHOM OCHOBaHUU
MaTepHaIbHO-TEXHMUECKUM oOOecrieueHrneM 00pa30oBaTeIbHON JESITEIbHOCTH (IIOMEUICHUAMU U
obopynoBanuem) st peanusanuu OOIT cnenmanuTeTa.

VYHHUBEpCUTET pacroiaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAHHHU
MaTepuaIbHO-TEXHUYECKUM OOecreueHueM 00pa3oBaTeIbHON JAEATEIbHOCTH (ITOMEIEHUSIMU H
000opyI0BaHKEM) JJI peai3allii porpamMmsl crienunanurera no bioky 1 «lucuurminnasl (MOIyIIN)»
u bioky 3 «['ocynapcTBeHHas HTOroBasi aTTECTAUA» B COOTBETCTBUU C YIEOHBIM IJIAHOM.

Kaxnpiii  oOywarommiics B TEUEHHE BCEro mepuojaa oOydeHus oOecredmBacTcs
MHAUBUAYaIbHBIM HEOTPAHUYEHHBIM TOCTYIIOM K 3JIEKTPOHHON MH(GOPMallMOHHO-00pa30BaTEeIbHOM
cpele yHHBEpCcUTETa. OJIEKTPOHHAs WH(POpPMAMOHHO-00pa3oBaTebHas cpefaa obecrnedynBacT
BO3MOXXHOCTh JIOCTyma oOydaromierocs u3 J000M TOYKH, B KOTOPOH HUMEETCs JOCTYN K
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», Kak Ha TEePPUTOPUH YHUBEPCUTETA,
TaK U BHE €e.

DneKTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHas cpeia YHUBEPCUTETA 00SCIICUNBACT:

— JIOCTYM K Y4€OHBIM IJTaHAM, pa00OYUM MTPOrpaMMaM TUCIHUIUIMH (MOAYJIEH ), TPAKTHK, JIIEKTPOHHBIM
y4eOHBIM U3JaHUSAM M DSJCKTPOHHBIM OOpa30BaTEIbHBIM pecypcaM, YyKa3aHHBIM B pabounx
porpaMMax JTUCHUIUIUH (MOIYJIEH ), MPaKTHK;

— (hopMHpOBaHKE IEKTPOHHOTO MOPTHOINO 00YUAIOMIETOCs, B TOM YHCJIC COXPAHEHUE ero paboT u
OILICHOK 3a 3TH paboThlI;

— (ukcanuio xoma 0o0pa3oBaTENBHOTO MpOIEcca, Pe3yIbTaTOB MPOMEXKYTOUHOW aTTECTAllMHA H
pesynbraToB ocBoenust OOII crenmanurera;

— MPOBEJCHUE YUEOHBIX 3aHATHIH, MPOLEIYp OLECHKH PE3YJIbTaTOB OOYUYCHUS, Pealn3anus KOTOPhIX
NpPeIyCMOTPEHAa C MPUMEHEHHEM OHJIEKTPOHHOIO OOYYeHHs, TUCTAHLIHOHHBIX 00pa3oBaTelIbHBIX
TEXHOJIOTHIA;

— B3aMMO/IEHCTBHE MEXAY YYaCTHUKaMM 00pa3oBaTeIbHOIO MPOLEcca, B TOM YHUCIE CHHXPOHHOE U
(unM) aCHHXPOHHOE B3aMMOJAEHCTBUSI TOCpeaCTBOM ceTu «MHTepHeT».

@OyHKIIMOHUPOBaHHE JIEKTPOHHOU UH(POPMAaLIMOHHO-00pa3oBaTeIbHON cpeabl
o0ecrieunBaeTcsi  COOTBETCTBYIOIIMMH  CPEACTBAMH  HH(DOPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJOTHMI U KBanupukamuei paOOTHUKOB, €€ WCHOJB3YIOIIUX U  TMOAAEPKUBAIOIINX.
@OYHKIIMOHUPOBAHNUE AJIEKTPOHHONH HH(OPMAIMOHHO-00pa30BaTEIbHON Cpefbl COOTBETCTBYET
3aKoHoaarenbCTBY Pocculickon denepanuu.

CpemHeromoBoe 4ucio MyOJMKaIuii HayYHO-TIEJarOoTnYecKuX pabOTHUKOB YHUBEPCHTETA 32
nepuoj peanuzaunu OOII cnenmanurera B pacuere Ha 100 HayyHO-TIe1aroruyeckux pabOTHUKOB (B
NPUBEJCHHBIX K IEJIOYHCICHHBIM 3HAYCHUSM CTaBOK) COCTAaBIIIET HE MeEHee 2 B JKypHalax,
UHJEKcHpyeMbIX B 0a3ax naHHbIXx Web of Science mnm Scopus, i He meHee 20 B XypHanax,
UHJIEKCUPYeMbIX B PoccniickoMm WHAEKCE HAYYHOTO IIUTHPOBAHHSL.

6.2 TpeGoBaHusi K MaTepuaJIbHO-TeXHUYecKOMY oOecnieueHno OOII cnenuanurera

MarepuanbHo-TeXHHUECKass ~ 0a3a  YHUBEpCUTETa  COOTBETCTBYET  JICHCTBYIOIIHMM
MIPOTUBOMNOXKAPHBIM ITpaBUJIaM U HOpMaM U 0OecTieuyrBaeT IpOBeJeHIE BCEX BUIOB AUCIUIIIIMHAPHOM
U MEXKIUCIUITUTMHAPHONW TMOATOTOBKH, TMPAKTUYECKOW W HAyYHO-HCCIEAOBATEIbCKOW PpPaOOTHI
00y4aromuxcsi, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

IlepeueHp MaTepHUanbHO-TEXHUYECKOTO OOECIEUEHHUs] BKIIIOYACT: JIEKIIMOHHbIE Yy4yeOHbIe
aynuTopuu (000py10BaHHBIE BUEOIPOEKIIMOHHBIM 000PYA0OBaHUEM ISl IPE3EHTALUi, CpeicTBaMU
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3BYKOBOCITPOHM3BE/ICHHSI, SKPAHOM, W MMEIOIINE BBHIXOX B MIHTEpPHET), MOMEIIEHUs ISl IPOBEACHHS
CeMHMHAPCKHX M TPAKTHYECKUX 3aHATHH (00OpynoBaHHbIE Yy4eOHOW MeOenpio), OMOIMOTEeKY
(nmeronyr0 paboure KOMITBIOTEPHBIE MecTa IS OOydYaroIuXcs IO HporpamMMe CIEeHUaUTeTa,
OCHAIIIEHHBIE KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIX0J0M B MIHTEepHET), TabopaTopui,
OCHAII[CHHBIE COBPEMEHHBIM 000PY10BaHUEM JUIS BBITIOJIHEHHSI HAYYHO-HCCIIEI0BATENILCKON PadoTHI,
KOMITBIOTEPHBIE KiIacchl. [Ipy MCHOIB30BAHMU HNIEKTPOHHBIX W3JIAHWH YHHBEPCHTET 00ECTIEYHBAET
KaXJI0ro oOyJaromerocss BO BpeMs CaMOCTOSATENBHON MOATOTOBKM paboduM MECTOM B
KOMITBIOTEPHOM KJIacCe€ C BBIXOJIOM B VIHTEpPHET B COOTBETCTBUHU C TPYJOEMKOCTBIO H3y4aeMbIX
JIMCITUTIIHH.

[Tomernienust mpeaCTaBIAIOT COO0H ydeOHbIC ayTUTOPUHU ISl TPOBEACHUS YIeOHBIX 3aHATHIA,
IPETyCMOTPEHHBIX TPOTPAMMON CIIEIHAIUTETa, OCHAIIECHHBIE 00OPYJOBaHHEM M TEXHHYECKUMHU
CpeAcTBaMU OOY4YEHHs, COCTaB KOTOPBIX ONpeAensercs B pabodumx MporpaMmax JUCLHHIUIHH
(Momyei).

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecneyenne OOIT CIICHUAJINTCTA BKIIFOYACT:

6.2.1 QOdopyoosanue, neobxooumoe é oopazosamenbHOM npoyecce

— Obopyoosanue 0na cunmesda, paspabomKu MexXHON02Ul NOIYYeHUs, HaApabomKu u
H0020MOBKU 00PA3Y08 BbICOKOIHEPSEMUUECKUX BeUeCB.

JIaGopatopHbie BBITSDKHBIE MIKadbl, JabopaTopHas Mebenb, abopaTopHas CTEKJISHHAS U
dapdopoBast XxumMHUEcKas [10CY/a, POTOPHbIE UCIIAPUTEIIH, Ja0OpATOPHbIE MEIIAIKY MarHUTHbIE U
BEPXHENPUBOJIHBIC, BEChI 3JICKTPOHHbIC TexHHYecKue W aHanmuTudeckue (Ohaus, Sartorius u ap.),
KOJIOOHArpeBaTeiad, TEepPMOCTaThl, AMCTHWILIATOPBI, WIKa(dbl CYIIWIbHbIE, HIKa(pbl CYLIIHIbHbIE
BaKyyMHbBIC, II€YH DJJIEKTPUYECKHE My(QelbHbIe, YIbTPa3ByKoBas OaHsA, LEHTPU(PYTH, MPECCHI
THJIPABINYECKHUE.

— Ob6opynoBanue ons PUBUKO-XUMUYECKO20 uccneodosanus u ananusa
8bICOKOIHEP2EMUYECKUX 8eujecms U Moniug, NPoOyKmMos ux opeHust U 0emoHayuu.

Cnekrpodoromerpsl UK 1 Y@, ra3oBble U ®KUAKOCTHBIE XpOMaTOrpadbl, MacC-CIIEKTPOMETPHI
(B2XKXX-MC, xpomarorpaduueckas cucreMa «Mumuxpom», KXMC), pH-merpsl, peppakromerp,
00opyoBaHueE AJis1 TOHKOCIOMHON Xpomarorpaduu (XpoMaTocKoI), HarpeBaTeIbHbIE CTOIMKY THIIA
boatuyc nns onpeneneHust TeMmmeparypbl IUIaBICHHsS, 3JIEKTPOHHBIN CKaHUPYIOIIUNA MHMKPOCKOI
«Tecna BS-340».

— [Ipubopsi u obopyoosanue 01 NPoGedeHUs: UCCIe008AHUL CNEYUATILHBIX CEOLCIE MONIUE
U BbICOKOIHEP2EMUYECKUX GeUjeCME:

- YCTAHOBKHU JIJI OMPEICIICHUS] TEPMUYECKON CTOMKOCTH, XUMUYECKOW U TEPMOJUHAMUYECKOM
COBMECTHUMOCTH BBICOKOIHEPTETUYECKHUX BEIIECTB, TOIUIMB U UX KOMIIOHEHTOB: 1) H30TepMUYECKHE
YCTAaHOBKM C MaHoMeTpaMu Tumna «byploH» B KOMIUIEKTE C TEpPMOCTaTaMH, BaKyyMHBIMH
YCTAaHOBKaMM, HM3MEPUTENIbHBIMU pPTYTHBIMH MaHOMETpaMM; 2) aBTOMAaTHuYecKas YCTaHOBKa
uccre0BaHus TepMuueckoil croiikoctu «Bynkany; 3) ICK/TT'A/ATA aunanuszarop Mettler Toledo,
JCK DTAS 1300; 4) nabopaTopHble YCTaHOBKH JJIsI OTIPENIENICHHS TEMIIEPATyphl BCIIBIIIKY;

- YCTaHOBKHM JUIsl UCCIIEJIOBAHUS TPOIIECCOB TOPEHUS TOIUIMB U BBICOKOIHEPTETUYECKUX
BemiecTB: 1) ycranoBku (O00omObI) mocrostHHOro aaBneHust BIT/[-400 ¢ oxkHamu JUIsi OMTUYECKOM
pPErucTpallMi Tpolecca TOPEHMs, KOMIIPECCOPhl BBICOKOTO JIABJICHHS, MaHOMETpPbI, JaT4YHUKH
JTaBJICHUS] TEH30METPUYECKHE; BBICOKOCKOPOCTHBIE IIM(PPOBBIE BUACOKAMEPHI; 2) 000pyL0BaHHE IS
oTpezieNieHusl pacrpeiesieHus] TeMIepaTypbl B BOJHE T'OPEHUsI TOIUIMB M BBICOKOIHEPTETUYECKUX
BELIECTB C IOMOIIBI0 MUKPOTEPMOIIAP, BKIIOUYAIOLIEE YCTAHOBKY AJIsl CBAPKU TEPMOIIAP, BAJIbLbI IS
MIPOKAThIBAaHUSI TEpMOIIap, HAOOp MPECCUHCTPYMEHTOB JUIsl BHEIPEHUS] MUKPOTEPMOIIAp B 3apsibl
TOIJIMB ¥ BBICOKOPHEPreTUYECKHX BELIECTB, PETUCTPUPYIOLIYIO anmaparypy (3JIeKTpOHHBIH
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yeunutenb SR570, mudpoBoii 3anomunaronuii 12 paspsanasiii ocumiorpad ACD-212, kommbroTep)
U IporpaMMHoOe o0ecriedeHne st 00paboTKH 1 aHajIM3a JaHHbIX;

- YCTaHOBKA Ui MCCJIEIOBaHUS IPOLIECCOB JETOHAIIMH BBICOKOIHEPIeTUYECKUX BEIIECTB:
B3pbIBHBIE KaMepbl C BO3MOKHOCTbIO MHoApbiBa A0 100 r. B3pbIBYATOrO BELIECTBA B TPOTHIOBOM
SKBHUBAJICHTE, AJIEKTPOMArHUTHAs METOJMKA OIpe/IeleHHs TapaMeTPOB JIETOHAIIMUA B KOMIUIEKTE C
peructpupypomeld  anmaparypoil  (uudpoBoil  3amoMuHaOMMKA - ocpuIiorpad, KOMIBIOTED,
IporpaMmmMHOe o0ecrieueHue);

- YCTAaHOBKH JUIsl OIIPENIEIIEHNUS] TEPMOXMMHUECKUX CBOMCTB BHICOKOIHEPI€TUUECKUX BELIECTB
u ToruuB: 1) «0omba buxerns» 1715 onpenenenus poayKTOB U TEIJIOThHI B3PbIBYATOTO MPEBPAILICHUS;
2) xanopumerpudeckas OomOa u kamopumerp B-08M s onpeneneHust TEIUIOTHI CTrOpaHMUS,
SHTAJIBINUU 00pPa30BaHUS, TEIJIOTHI B3PHIBYATOTO MPEBpAILEHUs, COCTaBa MPOIYKTOB B3pPHIBUATOTO
npeBpamieHus; 3)  Tra3oBbli  xpomarorpad Ui ONpEeAeTeHHs  COCTaBa  MPOIYKTOB
CrOpaHHUsI/B3pHIBUATOTO MIPEBPALLCHUS;

- YCTaHOBKHM JJIsi OIpPEAENEHUS YYyBCTBUTEIBHOCTH TOIUIMB M BBICOKOIHEPI€TUUYECKUX
BCIIECTB K pPa3JM4YHBIM BHEIIHMM Bo3AchcTBUsAM: Kompbl K-44-11 u K-44-1 nnsa onpenencHus
YyBCTBUTEIBHOCTHU K yrapy; komep K-44-111 nnst onpenenenust 4yBCTBUTEIbHOCTU K TPEHHUIO.

6.2.2 Yuebno-nacnaousie nocoousn:

KomMnbrotepHslie npe3eHTaluu K JIGKIIMOHHBIM KypcaM, MaKeThl TEXHOJIOIMYECKHUX YCTaHOBOK,
MaKeThl 0OETPUIIACOB, MAKETHI TUIIOBBIX CPEJICTB UHUIIMHUPOBAHUSI.

6.2.3 Komnvromepol, unopmayuonno-meneKoMmMyHUKAYUOHHbIE CemU, ARNAPAMHO-
npoZpammHuble U AyOuoBU3yaIbHbIE CPEOCMEA:

[lepconanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHble mpourpeiBareasimu CD u DVD,
MPUHTEPAMH U IPOrPaMMHBIMU CPEJICTBAMH, B TOM YHUCJIE IPOrpaMMaMu JJIs pacyeTa MapaMmeTpoB
TOPEHUS U IETOHALIUU TOIIUB U BBICOKOAHEPIETUUECKUX BEIIECTB, IPOEKTOPHI, SKPaHbl; AyAUTOPUU
CO CTaIlMOHAPHBIMU KOMILIEKCaMU O0TOOpakeHus MHGOpMaIUU ¢ JTF0O0Tr0 3JEKTPOHHOTO HOCHUTEIIS;
KOIIMPOBAJIbHBIE allllapaThl; JJOKAJIbHAs CETh C BBIXOJOM B MIHTEpHeT.

6.2.4 Ileuammuvie u 31eKmpoHHbIe 00pA306aAMENIbHBIE U UHPOPMAUUOHHBIE PECYPChL:

NHupopmaninoHHO-METOAUYECKHE MaTepuabl: y4eOHble MOCOOMS MO JAUCHUILIMHAM
BapHMaTUBHON YaCTU INPOTrpamMMbl; METOJUYECKHE PEKOMEHIALMU K IPAKTHYECKUM 3aHATHUAM;
AIIEKTPOHHBIE Y4Y€OHBIE H3/JaHUS MO JUCHUIUIMHAM BapUaTHUBHOW YacTH, HAyYHO-TOMYJISIPHBIE
DIIEKTPOHHBIE U3AHHUS.

DOneKTpoHHbIE 00pa3oBaTeNbHBIE pECypChl: KadeapanbHble OMOJIMOTEKH 3JIEKTPOHHBIX
W3JIaHUH 110 TMCUUIUIMHAM OCHOBHOW M BapUaTUBHOM YaCTH; AJIEKTPOHHBIE PE3EHTALlNN K pa3ienaM
JIEKIMOHHBIX KypCOB; Y4eOHO-METOAMUECKHE pa3pabOTKU Kadeaphbl B AIEKTPOHHOM BHJIE; yUeOHbIE
GWIBMBI K pa3aenaM JUCLHMIUIMH; KadeapanbHble KOMIbIOTEpHbIE 0a3bl TaHHBIX MO CHEIHATbHBIM
CBOICTBaM TOIUIMB U BHICOKOIHEPTeTUUYECKHUX BEIIECTB.

ITomemienuss Ui caMOCTOSTENbHOW paboThl O0YYarOIIMXCsl OCHAIEHbl KOMITBIOTEPHOM
TEXHUKOW C BO3MOYKHOCTHIO MOJKIIOYEHHs] K ceTh «VHTepHeT» u oOecredeHbl JOCTYIIOM B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

VYHuBepcurer obecriedeH HEOOXOIUMBIM KOMIUIEKTOM JIMLIEH3UOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro MporpaMMHOTO O0ECTICUEHHUS, 8 MOM YUCIe OmeueCmEeHHO20 RPOU3600CM 6a
(coctaB ompenensieTcs B pabounx MporpaMmax JUCIUTUTHH (MOIYJEH) u noodaexcum 00HO61eHUI0
npu HeoOX00uMoOCmu).

[Ipn ucnonp3oBaHUM B 00pa3oBaTENIbHOM MpPOIECCE MEUaTHBIX W3/IaHUM, B YHUBEPCUTETE
chopmupoBaH O6UOIMOTEUHBIN (POHM, YKOMITJIEKTOBAaHHBIN MEYaTHBIMU HM3/IaHUSMH U3 pacyera He
meHee 0,25 sk3emIuisipa KaKIOro M3 M3JAaHUN, YKa3aHHBIX B pabO4yMX Mporpammax JUCLUUIUIMH
(Monmyneit), mporpaMMax IpakTHK, Ha OJHOTO OOYydYaromlerocss M3 4Yucia JHUI, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOLIYIO JUCHUIUIMHY (MOAYJb), MNPOXOASIIUX COOTBETCTBYIOIIYIO
MPaKTHUKY.
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OO6yuaromumcst  obecriedueH AocTyn (ymajJeHHBIM JOCTyN), 6 mMOM uucie 6 cayuae
NpUMEHEHUA INEeKMPOHHO20 O00y4UeHUs, OUCMAHUUOHHBIX 00pA308AMENbHBIX MEXHOI0UI, K
COBPEMEHHBIM NPO(ECCHOHANBHBIM 0a3aM JaHHBIX U MH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM,
COCTaB KOTOPBIX OIpeneNsieTcss B pabodnx MporpamMmax AMCHUIUIMH (MOIYyJeH) W TOJUICKHT
O0OHOBIICHHUIO (TPY HEOOXOAMMOCTH).

OOyuaronmecss U3 4ucia MHBAJIUAOB U JIUI C OTPAHUYCHHBIMHA BO3MOXKHOCTSMU 3/10POBBSI
o0ecrneunBaroTCs NeYaTHBIMU U (WJIM) JIEKTPOHHBIMH 00pa30BaTelIbHBIMU pecypcaMu B (hopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3]I0POBbSL.

Jlns peanu3alid OCHOBHOM 00pa3oBaTelbHO INporpaMmbl MOATOTOBKU IO IpOrpamMme
cnenquanurera no cnenuanpHocTd 18.05.01 Xumuueckass TEXHOJOTUS HHEPrOHAYBIIICHHBIX
MaTepHaJIOB U W3JEJIUH, cHelMaau3alus «XUMHUYECKass TEeXHOJIOTUS OPraHMYeCKHX COeIMHEHWMH
a30Ta» UCIONB3YIOTCA (HOHIBI YUeOHOH, Y41eOHO-METOAMYECKON, HAYYHOH, IEPUOANIECKON HaydHO-
TeXHUYECKOM  juTeparypsl  MHpopmanmonHo-ombmmoreunoro  menrpa  (MBL])  PXTY
umM. JI.1. MenneneeBa u kadeap, y4acTBYIOIINX B PeaTU3allid POTPAMMBL.

Nudopmanmonno-oubamnoreunsiii nentp PXTY wum. JI. U. MeHnneneeBa obOecrneunBacT
UHPOPMALIMOHHYIO  TMOMJCPKKY  pealM3allid  TPOTPaMMBI,  COACWUCTBYET  IOATOTOBKE
BBICOKOKBAJIM(PUIIUPOBAHHBIX CHEIMAINCTOB, COBEPIICHCTBOBAHUIO YUYE€OHOIO Ipoliecca, HayyHO-
UCCIIEIOBATEIIBCKONW pabOThI, CIOCOOCTBYET Pa3BUTHIO MPOPECCHOHATBHON KYIBTYphl OyAyIIero
CHELHAINCTA.

WBL] ynuBepcutera oOecreynBaeT OOYYaIOIIMXCS OCHOBHOH  yueOHOH, y4yeOHO-
METOAMYECKON M HayYHOH JIUTEepaTypoid, HEOOXOIUMOH JUIsl peanu3alyi U Ka4eCTBEHHOI'O OCBOCHUS
00y4arouMuUCs 10 IPOrpaMMe CreraInTeTa 00pa3oBaTeIbHOro Mpoliecca Mo BCeM AUCLUILIIMHAM,
npaktukaM 1 ['IA ocHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl HOJTOTOBKH CIELIUATUCTOB.

OO6mwuit 066emM MHOTOOTpaceBoro ¢ponma MBI ra 01.01.2022 cocraBnsier 1 719 785 ak3.

@®oHx  yueOHOM U y4eOHO-METOAMUYECKOW JIUTEepaTypbl YKOMIUIEKTOBAH I€4aTHBIMHU
U3JIaHUSAMU U3 pacueta He MeHee 0,25 HK3eMIUIIPOB KaXK10T0 M3 M3JIaHUI OCHOBHOW JIMTEpaTyphl,
NEepeYNCICHHON B padouyMx mporpaMMax TUCHMIUIMH (Moaynei), mpakTuk, U He MeHee 0,25
9K3EMILISPOB JOTOIHUTEIbHON JIUTEPATYphl HA OJJHOTO 00YYaroIIerocs.

@oHA  ONMOJHUTENBHOW  JHUTEpAaTyphl BKIIOYAET IOMHMO Y4eOHOH  JuTepaTypbl
odpuManbHbIe, CHpPaBOYHO-OMOIMOTpaduUecKkre, CICIHAIU3UPOBAHHBIE  OTEYECTBEHHBIE U
3apy0ekHble IEpUOJUUECKre U HH(POPMALIMOHHbIE N3TaHHS.

NupopmaninoHHO-OMOIMOTEUHBI  LIEHTp  00ECleYMBAeT  CaMOCTOSITENIbHYI0  paboTy
00y4aroIuxcsi B YMTANIbHBIX 3aJlaX, MPEJOCTaBIsAsl MUPOKUH BBIOOp JUTEPATYpHl MO AKTYyaJbHBIM
HanpaBJIEHUsIM, a Takke oOecrneynBaeT JOCTyHn K NpodecCHOHaIbHBIM 0a3aM JaHHBIX,
UH(POPMALIMOHHBIM, CIIPABOYHBIM U MOMCKOBBIM CHCTEMAaM.

Kaxnpiii obOyuatomuiicst obecriedeH CBOOOAHBIM JIOCTYIOM M3 JIIOOOH TOUYKHM, B KOTOPOM
UMeeTcsl JIOCTYI K ceTh MHTepHeT, K 31eKTpoHHOo-0nbanoTeuHoi cucteme (ObC) YHuepcurera,
KOTOpPAast COEPKUT Pa3IMUHBIC N3JAaHHUS 110 OCHOBHBIM M3y4aeMbIM TUCIHIIMHAM U C(OPMHUPOBaHA
10 COTJIACOBAHUIO C MpaBooOIalaTeNsIMU Y4eOHOH 1 yueOHO-METOINYECKOM TUTepaTyphl.

Jl51s Gosiee MOTHOTO M OTIEPATUBHOTO CIPAaBOYHO-OMOIMOTrpaduuecKoro 1 HHPOPMAITHOHHOTO
oOciyxuBanus B UBL] peann3oBaHna TeXHOIOTUsS JIEKTPOHHOM JIOCTaBKU JOKYMEHTOB.
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DJIeKTPOHHBbIe HHGOPMALIMOHHBbIE PeCYPChl, HCNOJIb3yeMble B IIpolecce 00y4eHus

PexBu3UTHI 10T0OBOpa

(HoMep, 1aTa 3aKJII0YEHHS, CPOK

XapakTepucTHKa 0H0OIHOTEYHOT O

DJIeKTPOHHBIH . N
Ne pecype JAefCTBHUSA), CCHIIIKA HA CaliT ¢onaa, 1ocTyn Kk KOTOpOMy
IBC, cymma gorosopa, NPeI0CTaABIISAETCH 10TOBOPOM
KOJIMYECTBO KJIKYeil

DIIEKTPOHHO- [IpuHamIe:KHOCTH — CTOPOHHSS Komnexuun: «Xumusi» - uzn-sa HOT,
OuoOIIMoTeYHAS PexBusutsl norosopa — OO0 «Xumusy» - u3a-sa Jlaboparopus
cucrema (3bC) «3parenbcTBo «JIaHby 3HAHUH, «XuMUD» - u34-Ba «JIAHb»,
«JIAHb» Horosop ot 26.09.2020 «Xumusa»-KHUTY (Kazanckuit

Ne 33.03-P-3.1-2173/2020
Cymma norosopa — 747 661-28
C 26.09.2020 mo 25.09.2021

Jorosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KommuecTBo kiroue — 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
noJip3oBarelier PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHsli 10CTyN NOCE
MIePCOHANBHON PETUCTPAIlUU HA
caiite OBC.

HALIMOHAJIBHBIN UCCIIEI0BATEIIbCKHUI
TEXHOJOTHYECKUI YHUBEPCUTET),
«Xumusa» - uza-sa PU3MATIIUT»,
«Muadopmarukay - u3a-sa «JIAHbDb»,
«Hpopmarukan-HanmoHanpHbli
OTKpBITBI YHUBEPCUTET
«MHTYUT», «AnxkenepHo-
TEXHUYECKHE HAyKW» - U3/1-Ba
«JIAHb», «Teopetnueckas
MeXaHuKay - n3a-sa «JIAHby,
DKOHOMHKA U MEHEDKMEHTY - U3/1-Ba
JamxoB u K., a Takke oTenbHbIe
W3JaHus B COOTBETCTBUU C
JloroBopom.

[IpuHagIexHOCTh — CTOPOHHSS
PexBusute morosopa — OO0
«M3parenbcTBO «JIaHbY
Jorosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccruika ga caiit 9bC —
http://e.lanbook.com

KomnuecTBo kimrouelt — 1ocTyn
JUTSL 3apeTUCTPUPOBAHHBIX
noJip3oBatelier PXTY ¢ moboro
KOMITBIOTEpA.

Kommexmun: «Xumus» - u3a-sa HOT,
«Xumus» - u3a-a Jlaboparopus
3HAHUM, «XHUMHS -

KHUTY (Kazanckuii HallmOHaIbHBIN
HCCIIEN0BATEIbCKUI
TEXHOJIOTHUECKUI YHUBEPCUTET),
«Xumusa» - u3a-sa DUIMATIIUT»,
«uadopmarnkay - HanmmonanbHbIH
OTKpBITHIM YHUBEPCUTET
«MHTYWT», DOxoHOMUKA 1
MEHeHKMEHT» - u3a-Ba Jlamkos u K.,
a TaKk)Ke OTJICNIbHBIC M3/IaHMS U3
KOJUIEKLIUW IPYrUX U3AAaTeNIbCTB B
COOTBETCTBHUU C J[oroBopom.
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http://e.lanbook.com/
http://e.lanbook.com/

VY naneHHslid JOCTYII ITOCIIE
NIEPCOHAIBHON PETUCTPALlUU Ha
caiite ObC.

[IpuHaIeKHOCTD — CTOPOHHSAA
PexBusutsl norosopa — OO0
«3nmarennpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KomnuecTBo kiroue — 10CcTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN NOCHE
MePCOHANBHON PETUCTPALIUU Ha
carite OBbC.

«Xumusa» - uza-sa «JIAHDb»,
«Muadopmarukay - uza-sa «JIAHbDb»,
«HXEHEPHO-TEXHUYECKUE HAYKU -
u3a-sa «JIAHb», «TeopeTtnueckas
MeXaHuKay - u3a-sa «JIAHDb,
«®wu3ukay - n3a-sa «JIAHb», a Taxke
OTJIENIbHBIC U3JJAaHUS U3 JIPYTUX
KoJuiekiui usnarenscrsa «JIAHDb» B
COOTBETCTBHUU C J[oroBopom.

ONEKTPOHHO - [IpuHannexHOCTh — COOCTBEHHAs! | DJIEKTPOHHbIE BEPCUU YUEOHBIX U
6ubnuoreyHas PXTY. Hay4HBIX U31aHui aBTopoB PXTY
cucrema UBI] o Bcem OOII.
PXTY um. Ccpuika Ha caiit 9bC —
J.. Mengaeneea | http://lib.muctr.ru/
(na 6aze AUUBC
«HpOucy) Joctyn i noas3oBarenen

PXTY ¢ n1000r0 KOMIIBbIOTEPA
Nndpopmannonno- | [IpuHanne:xHOCTh CTOPOHHSIS. DnekTpoHHas 6uOIMoTEKa
CIpaBOYHast PexBusntel koHTpakTa — OO0 HOPMAaTHUBHO-TEXHUYECKUX U3JaHUMH.
cucremMa «MHDOOPMITPOEKT-Lentp» Conepsxur 6onee 40000
«TEXOKCIIEPT» HAIIMOHAJIBHBIX CTAaHAAPTOB U JP.
«Hopwmpsl, npaBuna, | Kontpakr ot 24.12.2021 HTH
CTaHJapThI 216-2775A/2021
Poccun».

Cymma norosopa — 887 604-00
C 01.01.2022 o 31.12.2022

Ccpuika Ha caut DbC —
http://reforma.kodeks.ru/reforma/
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Komnuectso xmroueit — 10
JIUIIEH3UM + JJOKaJIbHBIA TOCTYI C
komnbrorepos MBI

DJIEKTPOHHAS [IpuHamIexKHOCTH — CTOPOHHSIS B OB/ noctynHbl 31€KTPOHHbBIE
6ubnuoreka PexBusutel norosopa — ®PI'bY Bepcuu auccepranuil Poceuiickon
JccepTarun PI'b lNocynapcTBeHHOM OMOIMOTEKH:
(BB/1 PI'b) Jorosop ot 23.04.2021 ¢ 1998 rona — no creuuanTbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «OKOHOMHUYECKUE HAYKNY,
«fOpunuueckue HayKn»,
CymmMma norosopa — 398 840-00 «Ilemarornueckue HAyKW» U
«IIcuxonornyeckue HayKu»;
C 23.04.2021 mo 22.04.2022 ¢ 2004 ronma - 1o BceMm
CHEIHUATBLHOCTSIM, KPOME MEIUIIMHBI U
Ccbuika Ha cait ObC — bapmanuu;
http://diss.rsl.ru ¢ 2007 rozaa - mo Bcem
CHEIHMAIbHOCTSIM, BKJIIOYas paboThI
Kommaectso kmroueii — 10 0 MEIUITMHE U (hapMaIfum.
JuieH3ni + pacnevyatka B MBI
bJI BUHUTHU PAH | [IpuHaqiexHOCTb — CTOPOHHSAA Kpynneiimas B Poccun 6a3 gaHHbIX
PexBuzutsl norosopa- BUHUTHU | 1o ecTeCTBEHHBIM, TOUHBIM U
PAH TEXHUYECKUM HayKaM. Bxirouaer
Horosop ot 20.04.2022 matepuanbsl PXK (PedeparuBroro
Ne 33.03-P-3.1-4426/2022 xypHana) BUHUTU c 1981 r.
OO6uruii oobeM bJI — 6oee 28 MIIH.
Cymma norosopa - 100 000-00 JIOKYMEHTOB
C 20.04.2022 o 19.04.2023
Ccplka Ha calT —
http://www.viniti.ru/
KonunuecTBo kimtoueit —
JIOKQJIBHBIN JOCTYIT JIS
noJsib3oBarenet PXTY B UBI]
PXTY.
Hayuno- [IpuHagIexHOCTh — CTOPOHHSIS Hayunas snektponHast OubnuoTexa
AIIEKTPOHHAS PexBu3uThl 0OTOBOpA — eLIBRARY.RU — 310 kpynHenmmii
oubnmoreka OOO Hayynas 351€KTpOHHas poccuiickuii HHOPMaIMOHHO-

«eLibrary.ru»

OnbIMoTeKa,

JoroBop ot 24.12.2021

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00

C 01.01.2022 no 31.12.2022

AHATTMTUYECKUH TTOpTall B 00JIaCTH
HAyKH, TEXHOJIOTMH, METULIMHBI U
o0Opa3oBaHMsl, coiepKalui
pedepathl 1 MONHBIE TEKCTHI Ooee 29
MJIH Hay4HBIX CTaTel U myOiauKanui,
B TOM YHCJIE AJIEKTPOHHBIE BEPCHH
6o1ee 5600 poccuiickux Hay4HO-
TEXHUYECKUX KYPHAJIOB.
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CchUIKa HA CAaUT —
http://elibrary.ru

KonnuecTBo kitoveit — noctyn
st moab3oBarenei PXTY mo IP-
aJpecaM HeOrpaHUYEH.

VY naneHHslid 10CTyN NOCHE
MEePCOHAIIBHOM perucTpalny Ha
caiite HOB.

CnpaBoyHo-
MpaBoBasi CUCTEMA
I"apanT»

IIpuHaaIeXHOCTD — CTOPOHHSSA
Kontpakr ot 27.12.2021

Ne 215-27425A/2021

Cymma koHTtpakTa 680 580-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha caiiT —
http://www.garant.ru/

KommuecTBo kiroue — 10CcTyn
1 nionb3oBarenell PXTY o IP-
azpecaM HEOrpaHUYEH

l"apanT — cipaBoYHO-TIpaBOBast
CUCTEMa IO 3aKOHOJATEIbCTBY
Poccuiickoit @enepanuu.

DIIEKTPOHHO-
OubIMoTeYHAas
crucrema
M31aTeIbCTBA
«OPAWT»

[TpuHaAIEKHOCTD — CTOPOHHSIS
«DIIEKTPOHHOE U3ATCIHLCTBO
IOPAUT»

Horosop ot 16.03.2022

Ne 33.03-J1-3.1-4377/2022

Cymma norosopa — 478 304.00
C 16.03.2022 o 15.03.2023

Cchuika Ha caiit — https://biblio-
online.ru/

KomnuecTBo kirouet — 1ocTyn
JUTS 3apETUCTPUPOBAHHBIX
noJip3oBatelier PXTY ¢ moboro
KOMIIbIOTEpA.

VY naneHHsli 10CTyN TOCE
MEePCOHAIBHOW PErHCTPallUU Ha
caitte ObC.

DneKTpoHHas OMOJIMOTEeKa BKIKOYAeT
6osee 5000 HauMeHOBaHMI
y4e€OHUKOB M Y4€OHBIX TOCOOUIA 110
BCEM OTPACJISIM 3HAHUM I BCEX
YpPOBHEHN NpoQecCuoHaTbHOTO
o0pa30BaHMs OT BEAYIIMX HAyYHBIX
IIKOJI € COOJIIOICHHEM TpeOOoBaHMA
HOBBIX ®T'OCoB.

233



http://elibrary.ru/
http://www.garant.ru/
https://biblio-online.ru/
https://biblio-online.ru/

ONEeKTPOHHO-
OoubnuoreyHas
cucremMa
«KoHcynpTant
CTYyJICHTa»

IIpuHaIeKHOCTD — CTOPOHHSA
00O «lonutexpecypc»
JHorosop ot 16.03.2022

Ne 33.03-P-3.1-4375/2022

CymmMma noroBopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CchUIKa Ha calT —
http://www.studentlibrary.ru

KomnuecTBo Kimroue — 10CTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ imoboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN MOCE
MEPCOHAIIBHOM PErUCTpalvy Ha
carite ObC.

KomiiexT u3ganui, BXOISIIINX B
0a3y maHHBIX «DJIEKTPOHHAsS
oubamnoreka Texauueckoro BY3ay.

10

DIIEKTPOHHO-
OubmmoreyHas
cucrtema
«ZNANIUM.COM
»

[IpuHaAIEKHOCTH — CTOPOHHSS
000 «(BHAHHNYM»,

Horosop ot 06.04.2022

Ne 48 56¢/33.03-P-3.1-4378/2022

Cymma norosopa — 31 500-00
C 06.04.2022 1o 05.04.2023

CchUika Ha caiiT —
https://znanium.com/

KonnyecTBo Kitoueit - TOCTYII JJist
3apETUCTPUPOBAHHBIX
noJs3oBateiiedl PXTY ¢ moboro
KOMIIbIOTEpA.

Komnekuus u3nanuii yaueOHUKOB U
y4eOHBIX TIOCOOUIT 110 pa3IMYHBIM
OTpaciiiM 3HaHUM U1 BCeX YpOBHEH
po(heCcCUOHATTLHOTO 00pa30BaHUsI.

11

HNudopmannonso-
aHATUTHYECKAs
cucrema Science
Index

[TpuHaAIEKHOCTD — CTOPOHHSIS
00O «HayuHas snekTpoHHast
ouoImoTeKa

Horosop ot 11.04.2022
Ne 33.03-J1-3.1-4376/2022

Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha CAaUT —
http://elibrary.ru

CucremaTtu3zanus, KOppeKTUPOBKA
npoduieit yaensix PXTY u
YHUBEpPCUTETA B LIEJIOM. AHAIIN3
MyOJMKAITMOHHOW aKTUBHOCTH
COTPYAHUKOB YHUBEPCUTETA.
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KonuuectBo ximroueit —
JIOKQJIBHBIN AOCTYII JIs
corpyauukos MBI

Becrinaraple apXUBHBIC KOJUICKIIMH, TPHOOpeTeHHbIe MUHOOPHAYKH AJIs BY30B.

Apxu U3nareascrBa American Association for the Advancement of Science.laker
«Science Classic» 1880-1996

Apxus M3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nznarenscrsa Muacruryra dusukn (Benmukoopuranus). [Taker «Historical Archive
1874-1999» ¢ mepBOro BeINYCKa KaXKA0ro sKypHaua no 1999, 1874-1999

Apxus n3narenscrea Nature Publishing Group. ITaker «Nature» ¢ IepBoro BbIIyCKa
nepsoro Homepa no 2010, 1869-2010

Apxus n3narenscrea Oxford University Press. ITaker «Archive Completey» ¢ nepsoro
BBINYCKA KaKIOT0 sKypHana mo 1995, 1849-1995

Apxus u3narenbctBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ nmepBoro
BBINYCKA KayKA0ro skypHana mo 1998, 1890-1998

Apxus n3narenscra Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BhIIIyCKa
KaKJI0ro JKypHaja 1mo 1996, 1798-1997

Apxus usznareascrsa Cambridge University Press. TTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBOro BbITYCKa KaKA0ro sKypHaia mo 2011, 1827-2011

ApxuB xypHanoB Kopoaesckoro xumuyeckoro oomecrsa(RSC). 1841-2007

ApXHUB KOIEKIUH KYPHAIOB AMEPUKAHCKOro reodusnyeckoro corsa (AGU),
npeaocTaBisgemMblii u3narenbcTBoM Wiley Subscription Services, Inc. 1896-1996

becrinatuble ounnanbHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HayqHBIX KYPHAJIOB MO PA3IUYHBIM OTpPACIsAM 3HAHUN
(oxoJo 2 MuyUTHOHOB cTateit) n3l134 crpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemieno 0osiee 3000 KHUT MO Pa3IMYHBIM OTPACIIAM 3HAHUM, IPEIOCTABICHHBIX
122 Hay4yHBIMU U3/1aTE€IBCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza nanubix BkimtouaeT 6onee 300 pereH3upyeMbIX KypHAJIOB 110 OMOMeIUIIMHE, METUIINHE
U €CTeCTBEHHBIM HayKaM. Bce cTaTtbu, pa3MmelnieHHbIe B 0a3e, HaXOAITCS B CBOOOTHOM JOCTYIIE.

4. DnexTpoHHBIN pecype arXiv https://arxiv.org/

Kpymnnetinmm OecriiaTHbBIN apXUB 2JEKTPOHHBIX HAYYHBIX MYOIUKALIUA MO pa3aeiaM
(bu3KKKN, MaTeMaTUKU, HTHPOPMATUKH, MEXaHUKH, ACTPOHOMUU U Onosioruu. Mimeercs noapoOHbIi
TEMaTHUYECKHI KaTaJor ¥ BO3MOXKHOCTD MOKMCKA CTaTel IO MHOXKECTBY KPUTEPHEB.

5. Komnexkrus sxypaanos MDPI AG http://www.mdpi.com/

MHOTro M CIUIUIMHAPHBIA TUPPOBON U3AATENBCKUNA pecypc, ABIseTCs 1aThOopMon s
PEIEeH3UPYEMBIX HaYIHBIX )KYPHAIOB OTKPHITOTO JocTyna, n3fatomnmxcs MDPI AG (bazens,
[Beiinapus). U3natenbcTBo BoimyckaeT 6osee 120 pa3sHOOOpa3HBIX AIEKTPOHHBIX KYPHAIIOB,
HAXOJSAIIUXCS B OTKPBITOM JIOCTYIIE.

6. UznatenbcTBO ¢ OTKpBITBIM qoctynom InTech http://www.intechopen.com/

[TepBoe u kpyIHEHIIIEE B MUPE H3AATEILCTBO, MyOIMKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE,
okono 2500 Hayunbix uznanuii. OCHOBHAs TeMaTHUYECKasl HAIIPABIEHHOCTD - (PU3UUYECKUE U
TEXHUYCCKHUE HAYKH, TEXHOJIOTHH, MSIUITUMHCKUE HAYKH, HAYKH O JKA3HH.

7. baza nannbix xumuueckux coenuHennii ChemSpider http://www.chemspider.com/

ChemSpider — 510 GecriatHast XuMUYecKast 6a3a JaHHBIX, TPETOCTABISAIONIAS OBICTPBIN
JOCTyM K Ooyiee 4yeM 28 MUJUTMOHAM CTPYKTYp, CBOHCTB M COOTBETCTBEHHOM nHpopmarnmu. Pecype
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npuHaiexkuT KoponeBckomy xumudeckoMy o0miecTBy Bennkoopurannu (Royal Society of
Chemistry).

8. Komnexrus sxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komnnekius ;xypHaJIOB, B KOTOPBIX IMyOIUKYIOTCS OTYETH O HOBBIX
HCCJIEIOBAaHMSIX B 00J1aCTH €CTECTBEHHBIX HAYK U MEeIULKHBI. Bee xKypHalibl pa3MenieHbl B
cBobogHOM goctyne (Open Access), Bce CTaThi MPOXOJIAT CTPOroe HAyYHOE PELeH3NPOBAHHE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo o natentam u ToBapHbiM 3HakaMm CIIIA — USPTO — npenocrasnsier
CBOOOJIHBIN JOCTYN K aMEPUKAHCKUM IaTeHTaM, ony0uKoBaHHBIM ¢ 1976 1. 1o HacTosmiee Bpemsi.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTs! (InbGO MaTeHTHBIE 3asBKH) OoJee 50 HAMOHATBHBIX U HECKOJIBKUX
MEKyHAPOIHBIX ATEHTHBIX OIOPO, B TOM YHMCIIe ociHbIe TeKCThl mareHToB CLUA, Poccun,
®panuuu, SAnoHUH U Ap.

11. ®enepanbHblii UHCTUTYT IIPOMBILUIEHHOU COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypest @PUIIC cBoboaHOTO MOCTYMIA:

- Dnektponnble Orerenu. M3o6petenus. [lonesnbie Moaenu.

- OTKpBITBIE pEECTPbl POCCUMCKUX N300peTEeHUI U 3asiBOK Ha U300peTEHusl.

- Pedpepatsl poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

- [TonmHBIE TEKCTHI POCCHIICKMX MATEHTHBIX JOKYMEHTOB M3 MOCIEIHEr0 O(QUITHATIEHOTO
OroseTeHsl.

6.3 TpeGoBanus k kagpoBbIM ycjaoBUAM peanuzanun OOII cnennanurera

Peannmzanms OOIl cneumanurera oOecrneyuBaeTcsi MelaroruyeckKMMM —pabOTHUKaMU
YHHMBEpPCUTETA, a TaKXe JIMIaMHU, npuBiekaeMbiMu K peanusauunu OOIl cneunnanurera Ha MHBIX
YCIOBUSX.

KBanuduxamnus NeJarorn4eckux paboOTHUKOB YHHUBEpCUTETa COOTBETCTBYET
KBAJM(PHUKAIIMOHHBIM TpPeOOBaHMSM, YKa3aHHbIM B KBAIM(UKALMOHHBIX CIPABOYHUKAX M (MIH)
npodeccuoHaNbHbIX CTaHAapTaX.

He wmenee 60 mnpoLEHTOB YHMCIEHHOCTH NENAarorndeckux paOOTHUKOB YHUBEPCUTETA,
yuacTBytomx B peanuzauuu OOIl cnenumanurera, W JUL, NPUBIEKAEMBIX YHHUBEPCUTETOM K
peanuzanuu OOII cienmanuTeTa Ha UHBIX YCIOBHAX (MCXOJIS U3 KOJMYECTBA 3aMEIAaeMbIX CTaBOK,
MPUBEJICHHOTO K IIEJIOYUCICHHBIM 3HAYEHUSM), BEIYyT HAYYHYIO, y4eOHO-METOIUYECKYI0 U (MJIN)
NPaKTUYECKYI0 paboTy, COOTBETCTBYIOUIYIO IPOQHIIIO MPENnoJaBaeMoil TUCIUITIIMHBI (MOIYIIIO).

He Menee 5 mnponEHTOB UHCIEHHOCTH II€IarorM4eCKUX paOOTHUKOB YHHUBEpPCUTETA,
yuacTBytomux B peanmuzauuu OOIl cnenuanurera, W JUL, NPUBIEKAEMBIX YHUBEPCUTETOM K
peanuzanuu OOII cienmanuTera Ha UHBIX YCIOBUAX (MCXO/s U3 KOJIMYECTBA 3aMEIIAEMbIX CTaBOK,
NPUBEJCHHOTO K LEJI0YMCICHHBIM 3HAaYEHUSIM), SABIISIOTCS PYKOBOAUTENSAMU U (WIK) pabOTHUKaMU
MHBIX OpraHu3alii, OCYIIECTBISIONIMMH TPYIOBYIO JESTeNbHOCTh B IpodeccnoHanbHoil cdepe,
COOTBETCTBYIOIIEH NMPohecCHOHAIBHON AEATEIbHOCTH, K KOTOPOH TOTOBATCS BBIMTYCKHUKH (MMEIOT
cTak pabOTHI B JaHHOM npodeccruoHanbHOU chepe He MeHee 3 JIeT).

He menee 60 mporeHTOB YMCICHHOCTH MeNarornyeckux pabOTHUKOB YHMBEPCHUTETA M JIMIL,
MIPUBJIEKAEMbIX K 00pa30BaTeIbHON AESITENbHOCTH YHUBEPCUTETOM Ha MHBIX YCIOBUAX (MCXOJS U3
KOJINYECTBA 3aMEIAEMbIX CTABOK, MPUBEIEHHOIO K LIEJTOYHUCICHHBIM 3HAYCHUSAM), UMEIOT YYEHYIO
CTeNeHb (B TOM YHCIIE YUEHYIO CTENEHb, TOJIyUEHHYIO B MTHOCTPAHHOM IOCY/IapCTBE U MPU3HABAEMYIO
B Poccuiickoit ®@enepanun) u (nim) ydyeHoe 3BaHHE (B TOM YHUCIIE YUYEHOE 3BaHME, MOJYyYEHHOE B
MHOCTPaHHOM TrocyniapcTBe U npusHaBaemoe B Poccuiickoit denepanun).

O6m1ee pykoBoJCTBO Hay4HbIM cofepxkanneM OOl ciennanuTeTa oCcymecTBIsSETCs HayYHO-
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NearorHyeckuM pabOTHUKOM YHHBEPCUTETA, UMEIOIIUM YYEHYIO CTENEHb (B TOM 4YHCIE YUYEHYIO
CTETeHb, TPUCBOCHHYIO 3a pyOexoM u mnpu3HaBaemyro B Poccwuiickoit ®Deneparumn),
OCYILLECTBIIIOLUIMM  CaMOCTOSITEJIbHBIE  HAyYHO-HUCCIIE[OBATENIbCKUE  (TBOPYECKHE)  MPOEKTHI
(Y4acTBYIOLIUMM B OCYILECTBICHUM TaKUX IPOEKTOB) IO CHELMAIBHOCTH, WMEIOLIUM E€XETOJHbIE
nyOJIMKalUY 110 Pe3yJibTaTaM yKa3aHHOM Hay4HO-HCCIe10BaTeIbCKON (TBOPUECKOI) 1eATEIbHOCTH B
BEJYLIUX OTEYECTBEHHBIX U (WJIN) 3apyOeKHBIX PELEH3UPYEMbIX HayUHbIX KypHaIaxX U U3/1aHUsX, a
TaKXKe  OCYLIECTBISIOUIMM  €XKEroJHyH  anpoOanui  pe3yilbTaTOB  yKa3aHHOH  HaydHO-
UCCJIEIOBATENbCKON  (TBOPUECKOM) JEATENbHOCTM HA HAUMOHAIBHBIX U MEXIYHapOJHBIX
KOH(EepeHIHSIX.

6.4 TpeGoBanus k puHaHCOBBIM ycaoBusAM peajauzanuu OOIl cnenuannrTera

®dunancoBoe obecneuenue peanuzanuu OOII cnernuanuTeTa OCylecTBIsIETCS B 00beMe HE
HIDKE 3HaYeHUH 0a30BBIX HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TOCYIapCTBEHHBIX YCIIYT 10 Pealn3aiun
00pa3oBaTeNbHBIX MPOrPaMM BBICHIETO OOpa30BaHUA — MPOrpPaMM CIELHUATUTETa W 3HAYCHHUH
KOPPEKTHPYIOMNX  KO3((UIMEHTOB K  0a30BBIM  HOpPMaTHBaM  3aTpar, ONpeAesieMbIX
MuHHCTEpCTBOM HayKH U BhIcIIero oopasoBanus Poccuiickoit deneparuu.

6.5 TpeGoBaHusl K NPUMEHsIEMbIM MEeXaHU3MAM OLIEHKH KayecTBa 00pa30BaTeIbHOM
AesiTeJILHOCTH M oAroToBkM odydaommxcs no QOII cneunanurera

KauecTBo 00pazoBaTenbHON eATEIbHOCTH M TOATroTOBKU oOyuatomuxcst OOII cnenpmanurera
OIpeEeNsAeTCs B paMKax CUCTEMbl BHYTPEHHEH OLIEHKH, a TaKXKe€ CHUCTEMbl BHEIIHEH OLICHKH, B
KOTOPOH YHHBEpPCUTET IPUHUMAET Y4acTHe Ha J00POBOJILHOI OCHOBE.

B nensax cosepuencrsoanust OOII cnenuanuTeTa npyu NpoBEACHUN PETYISIPHON BHYTpEHHEH
OLIEHKM KauecTBa 0Opa30BaTENbHOM MAEATENbHOCTH M NOAroTOBKHM obOydaronmxcs mno OOII
crenuaiuTeTa npuBieKaeT padoronateneid U (WiM) UX OObEAUHEHUSI, UHBIX IOPUIUYECKUX U (WIIH)
(bU3MUeCKUX JIHLL, BKIIOYas Me1arornyeckiux pabOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEH cHCTEMBbI OLIEHKH KauecTBa 00pa3zoBaTesibHOM AestenbHocTH 1o OOIT
crienyanuTeTa o0yJaromyuMCs PeIoCTaBIsIeTCs BO3MOKHOCTD OLIEHUBAHMS YCIOBUH, COJIEpKaHMS,
OpraHu3aly U KauecTBa 00pa30BaTEIbHOIO MPOLIECCA B LIEJIOM M OTAEIbHBIX JUCHUIUINH (MOTYJIEH)
Y TIPAKTHK.

BHemHss onieHka kauecTBa 00Opa3oBaTeIbHON I€ATENBHOCTH 1O MPOrpaMMe CIIEUaINTETa B
paMKax NpoLenypbl IOCYAAapCTBEHHON aKKpEAMTALMU OCYIIECTBISAETCS C LENBIO MOATBEPKACHUS
COOTBETCTBUSI 00pa30BaTEIbHOM JEATENBHOCTH IO MporpaMMe cnernuanurera TpedoBanusm GI'OC
BO.

Baemnss onieHka kauecTBa 00pa3oBaTeIbHON A€ATEIbHOCTU U IIOTOTOBKY 00Y4aIOIIUXCS 110
OOIl cnenuanuTeTa MOMET OCYLIECTBIATHCS B pPaMKax MpoQecCHOHAIbHO-00IIECTBEHHOM
aKKpeIuTaluM, IPOBOJAUMOIN paboTOAATENIMHU, UX OOBEIUHEHUSIMH, a TAK)KE YINOJIHOMOYEHHBIMU
UMM OpPraHU3alUsIMH, B TOM 4YHCJIE€ WHOCTPAaHHBIMH OpraHM3alUsMHU, JUOO aBTOPU30BAHHBIMHU
HAI[MOHAJBHBIMU  MPOPECCHOHANBHO-OOUIECTBEHHBIMU  OpraHU3allMsMH,  BXOASIIMMH B
MEXIYHApOAHbBIE CTPYKTYpPBI, C LIEJIbI0 IPU3HAHMS KayecTBa U YPOBHS MOATOTOBKHU BBITYCKHHKOB
OTBEUAIOLUMHU TPeOOBaHUAM PO(HECCUOHATBHBIX CTAaHAAPTOB (MIPH HATTMYKUN) U (W) TPeOOBAHUIM
pBIHKA TpyJia K CIIEIUATUCTaM COOTBETCTBYIOLIETO MPOMUIIS.

7. HOPMATUBHO-METOANYECKOE OBECIIEYHEHHUE CUCTEMbI OIIEHKH
KAYECTBA OCBOEHHUS OBYUYAIOILIUMHUCSA TPOI'PAMMBI CITIEHHUAJIUTETA

B cootBerctBru ¢ ®PI'OC BO 3++ mo crnenmansHocTd 18.05.01 XuMuueckass TEXHOIOTHS
HHEPrOHAYBIIICHHBIX MaTepUaloB M U3JENHN OlleHKAa KadecTBa ocBoeHHUs obOydarommmucs OOII
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CIIeIIMAINTETa BKIKOYAET TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHYIO arTecTamnuio u [ MA
o0yyJarouuxcs.

HopmatuBHo-MeToanueckoe ~ oOecriedeHHe  TEeKYyIIEro  KOHTPOJS  yCIIeBaeMOCTH,
npomexxyrouHoi arrecrauu U [MA oOywaromuxcs nmo OOII crenuanuTera OCYIIECTBISETCS B
cootBercTBUU ¢ PI'OC BO 3++ 1 10KaJIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KOHmMpONb, NPOMENCYMOUHASL aAMmecmayus u ammecmayuoHHble UCTbIMAHUSA
umo2o8oti (2ocyoapcmeeHHou umozogot) ammecmayuu eeinyckHukos OOII cneyuanumema

Texymuii KOHTPOJIb U MPOMEXYTOYHAsl aTTECTALUs M0 BCEM BUAaM Y4eOHOU IeATEIbHOCTH
00y4aromuxcsi OCYIIECTBIISIETCS. B COOTBETCTBUU C TpeOoBaHusMHU IlojoxeHHs O pEHTHHTOBOM
CHCTEME OLICHKHU KadecTBa ydeOHO# paboThl ctyaeHToB B PXTY um. J[.M. MenneneeBa, mpuHITOro
pemenrem Yuenoro coseta PXTY um. JI.1. MenneneeBa ot 26.02.2020, mpotokos Ne 8, BBEIEHHOT'O
B nerictBue npuka3zom pekropa PXTY um. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/I..

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOYUYAIOMIMXCSl 00ECIIEUNBACT OLIEHKY YPOBHS OCBOCHUS
JUCLMIUIMH, TPOXO0XKIEHHs MPaKTUK, BeinoaHeHuss BKP u npoBoautces npenojasareneM Ha j1r000M
U3 BUJIOB YUCOHBIX 3aHATHIA. Q0A3amenbHoil cOCmasnaouell meKyuyezo KOHmpois yCnesaemocmu
Aenaemca yuem npenooasamenamu noceuwyaemocmu yueonvx 3anamuii ooyuawouwumucsa. Ilo
pe3ysibTaTaM TEKYIEro KOHTPOJIS yCIIEBAEMOCTH TPU pa3a B CEMECTp AJI BCEX KYpPCOB IO BCEM
JUCLUIUIMHAM IIPOBOAMUTCS aTTECTalUs 00YJaroIUXCsl.

[IpomexyTouHas aTTecTanys IpoBOAUTCA B (POpME 3K3aMEHOB, 3aU4€TOB C OLIEHKOW U 3a4€TOB
JUIs BCEX KypCOB IO JAMCUMIUIMHAM M MPAKTUKaM, I[PEAyCMOTPEHHBIM Y4YeOHBIM IUIaHOM
cnenuanbHocTd 18.05.01 Xumuueckass TEXHOIOTHSI SHEPrOHAYBIIEHHBIX MATEPUAIOB U W3JIEIHM.
Pe3ynbrarhl cauM 3a4eTOB OLEHHUBAIOTCS HAa «3a4TCHO», «HE 3aYTCHO»; 3a4€TOB C OLCHKOM MU
HK3aMEHOB — Ha KOTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHON.

IIpu ocBoenun Hacrosuedt OOIl cneunanureTa U3ydyeHUE YacTU TUCHMILIMH MOXET ObITh
3aMEHEHO Ha OHJIAH-KYPCBI, [IPH YCIOBHUH, UTO B PE3YJIbTAaTE OCBOEHUS OHJIAH-Kypca GOpMUPYIOTCS
T€ e KOMIETEHIIMH (YacTH KOMIETEHLUH), YTO U B paMKaxX yKa3aHHBIX AMCUUIUIMH. OHIalH-KypC
JIOJI’KEH OBITh BHIOpAH U peasin30BaH B COOTBETCTBUU ¢ [lo0keHnem o 3auere pe3yinbTaToB OCBOSHUS
OTKPBITBIX OHJIAMH-KYpCOB, peaJn3yeMbIX o0pa3oBaTeNbHbIMU opranuzanusmu, B PXTY um. .M.
Mengeneesa, npuHsaToro pemenuemM Yuenoro copera PXTY um. JI.. Menneneesa ot 27.03.2020,
nporokosl Ne 9, BBeneHHoro B aelctBue npukazom pexkropa PXTY um. .M. MenneneeBa ot
27.03.2020 Ne 29 OJI.

I'MA ocymiecTBisieTcst B COOTBETCTBUU ¢ TpeOoBaHUAMU [lon0xKeHus o mopsiike MpoBeAeHUs
roCy/1apCTBEHHOW UTOTOBOM aTTecTallly 10 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIIETO 0OPa30BaHUS
— mporpamMMam OakajiaBpuara, IporpaMMam CleluagInTera, nporpaMmam MaructpaTtypsl B PXTY um.
.. MenneneeBa, npunsaroro pemenuem YdeHoro cosera PXTY wmm. .M. Menneneea ot
30.10.2019, npotokon Ne 3, BBeaeHHOrO0 B AclicTBue npuka3zoM pekropa PXTY um. J[.1. Menneneena
oT 14.11.2019 Ne 646A; [1onoxenus o BEIMYCKHOM KBaTM(UKAITMOHHON paboTe st 00yJaronuxcst
no o0pa3zoBaTelIbHBIM IpOrpaMMaM BBICIIEr0 00pa3oBaHHs — MporpamMmaM OakajaBpuaTa,
MporpaMmaM ClenuaIuTeTa, mporpammaM maructpatypsl B PXTY um. /.. MenaeneeBa, mpuHATOrO
pemienreM Yuenoro coseta PXTY um. JI.1. Menneneesa ot 30.10.2019, npotoxosn Ne 3, BBeIeHHOTO
B AeiictBue npukazoM pekropa PXTY um. JI.U. Menneneesa ot 14.11.2019 Ne 646A.

K T'MA nomnyckaroTcs oOydarolyecs, HE MMEIOLIUE aKaJIeMHUECKOW 3a/0JKEHHOCTH U B
noytTHoM o0beMe BeimosiHuBIIHe yaeOHbIi tian mo OOII cnenmanurera B coorBetcTBuu ¢ ®I'OC BO
3++ no cnenmansHOcTH 18.05.01 Xumuueckass TEXHOJIOTHS SHEPrOHAUBIIIEHHBIX MAaTEPUAIOB U
u3nenuid. J{ns mposenenuss I'MA B yHHBepcuTeTe €XeroaHo (GOpMHUPYIOTCS TOCYAapCTBEHHBIE
sk3aMeHanMoHHble kKomuccun (I'OK) u  anmennmsuumonnsle komuccuu. Tembr BKP  orpakator
aKTyaJgbHBbIE TPOOJIEMBI, CBsI3aHHBIE CO crenuaabHOCThI0 18.05.01 Xumudeckas TEXHOIOTHUS
HHEPrOHAYBILIEHHBIX MAaTEPUAJIOB U U3AEIUI. YHUBEPCUTET YTBEP)KIAET IEPEUEHDb TEM BBIITYCKHBIX

238



KBATH(UKAIMOHHBIX PabOT, MpeaiaraeMbIX 00yJaromuMes (J1ajaee — nepedeHb TeM), U IOBOJUT €T0
JI0 CBEJCHMS OOYYaIOUIMXCsS HE MO3/JHEE 4eM 3a 6 MecsAleB J0 aThl Havyaja TOCYIapCTBEHHOM
WUTOTOBOM aTTECTAIUU.

Tema BKP nepcoHanbHO TSl KaXKI0TO 00yUYaIOMIerocsl yTBEPHKIAeTCsl IPUKA30M MPOPEKTOpa
M0 YHUBEPCUTETY Nepe]l HauajaoM BBIMOJHEHHS BBITYCKHOW KBalU(UKAIIMOHHOW paboThl. JJaHHBIM
IIPUKA30M yTBepxkaaercs Takke pykosoaurens BKP. Ilepen Hawanom BbeimosniHenus BKP
00y4aromuiicss COBMECTHO C PYKOBOJHWTEIEM COCTaBISeT WHIAMBUAYAJIbHBIN IJIaH MOJITOTOBKU U
BeinosiHeHMs: BKP, mpexycMarpuBaromuil 04epeIHOCT U CPOKU BBIIOJHEHUs OTAEIBHBIX 4acTei
pabotel. Texct mnoscHuTenbHOUW 3anmucku BKP mpoBepsercs Ha HaaudWe HEMpaBOMEPHBIX
3auMcTBOBaHUM. [IpoBepka ocyuiecTBisgeTcs B COOTBETCTBUM ¢ IlosokeHuemM o mopsiake NnpoBEpKU
BBIMMYCKHBIX KBAIM(PHUKAUOHHBIX pabOT ¥ HAayYHBIX [OKJIAaJ0B OO0 OCHOBHBIX pe3yJbTaTax
MOJTrOTOBJICHHBIX HAyYHO-KBATH(UKAIMOHHBIX padoT (auccepTanuii) Ha 00beM 3aMMCTBOBAHUSA U UX
pasMeIleHusT B AJIEKTPOHHO-OMOimoTeyHoi cucteme PXTY wum. J[.U. MenneneeBa, NMpUHATHIM
pemenueM Yuenoro coBeta PXTY um. J[.1. Menaeneera ot 30.10.2019, mporokon Ne 3, BBeZiIeHHBIM
B ferctBue npuka3zom pekropa PXTY um. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

3amurta BKP npoBoauTcs Ha oTKphITHIX 3aceqanusx ['OK ¢ yuactuem He MeHee IByX TpeTen
ee cocrapa. ['padux 3amutel BKP cocraBnsiercs mo cormacoBaHuio ¢ 00y4arOmUMUCA U JOBOAUTCS
J0 cBeJeHus oOydaroluxcs He no3zaHee, yeM 3a 30 gHeil 1o Hauyana pabotsl ['OK. Pesynbrarel
pabotel ['DK ompenensitoTcss OIEHKAMU  «OTJIIMYHOY», «XOPOIIO», «YAOBIECTBOPUTEIHHOY,
«HEYIIOBIICTBOPUTEIBHO» U OOBSBISIIOTCA B TOT XK€ JI€Hb IOCIEe OPOPMIICHHS B YCTaHOBICHHOM
MOpsIKE MTPOTOKOIIOB 3aceaanuii komuccuit. [lo okonuanum pabotsl npeacenatens ['OK coctaBnser
OTYEeT O MPOAETaHHOH pabdoTe.

Jliis o0yyarouxcs U3 Ynuciia MHBAIHJIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbBSI
I'MA npoBoauTcs C y4eTOM OCOOEHHOCTEH HX IMCUXO(PU3UYECKOrO Pa3BUTHUS, WHIUBUAYAIbHBIX
BO3MOKHOCTEH U COCTOSIHUS 3J0POBBA.

8. PABOYME ITPOI'PAMMBI JIUCHUIIVINH, ITPAKTHUK U I'HA

Paboune mporpamMMbl JUCUMITIMH, TpakTUK U [MA (nmepedncrnenue TUCHMIINH, TPAKTUK U
I'MA u3 yueGHOrO niaHa):

Pycckuit s3b1K (Kak HHOCTpaHHBIN)

Hctopus (ucropus Poccun, Bceodias HCTOpHs)
dutocodust

IIpaBoBeneHue

DKoJIOTHS

DKOHOMUKA U YIIPaBlIeHHE MPOU3BOACTBOM
be3onacHOCTE KU3HENEATEITHLHOCTH
MaremaTunka

®dusuka

0. Obu1ast 1 HeOpraHUYecKast XUMHS

11. Oprannyeckast XumMus

12. ®uznueckas XuMus

13. AHanuTHYECKAs XUMHUS H (PU3UKO-XUMUICCKIE METO/IbI aHATTN3a
14. KomtongHass XUMHS

15. BeriuncnurenpHas MaTeMaTHKa

16. UmxenepHas rpaduka

17. KomneroTepHas rpaduka

18. Mexanunka

BOooo~NoRWDNE
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19.
20.
21.
22.
23.
24.
25.
26.
217.
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.
57.
58.

59.
60.

MarepuaiioBeieHUE 1 3alIuTa OT KOPPO3UHU

DIEKTPOTEXHUKA U TPOMBIIIUICHHAS 3JIEKTPOHUKA

[Ipouecchl u anmaparbl XUMUYECKOU TEXHOIOTUHN

OO01mas XUMUYECKas TSXHOJIOTUS

CucreMbl ynpaBieHHUs] XUMUKO-TEXHOJIOTHYECKUMU MTPOLECCAMU

XUMHYECKHE TPOLIECCHI U PEAKTOPHI

MoaenupoBaHue XUMUKO-TEXHOJOTHUYECKUX MTPOIIECCOB

dusnyeckas KyJapTypa U CIIOpPT

DJIeKTUBHBIE TUCIMIUIMHBI TI0 (PU3NYECKON KYIbTYPE U CIIOPTY

XUMUS S3HEPrOHACHIIEHHBIX COEIUHEHHI

Xumudeckasi (pU3uKa SHEPrOHACHIIICHHBIX MAaTEPHAIIOB

Xummnueckas TexHonorus opuzantaeix JHC

XUMHS ¥ TEXHOJIOTUS HHUIIUUPYIOITUX B OBICTPOTOPSIIUX B3PHIBYATHIX BEIICCTB
XUMHS TETEPOIUKINYECKUX COCTMHEHUI a30Ta

Texuomorus cmeceBeix JHC

NudopmanimoHHbie TEXHOJIOTUU B XMMHUH YHEPTOHACHIIIIEHHBIX MaTEPUAJIOB
[TpoexktupoBanue u o6opynoBanue npouspoacts DHC u uzgenuit

TexHuveckas TEpMOJIMHAMHUKA U TEIUIOTEXHUKA

[IpoekTupoBaHu€e MPOLIECCOB U allapaTOB XUMHUYECKON TEXHOJIOTUU

Teopus, cBoricTBa u npumenenue DHC u uznenuit

Hcxonnbie npoayktsl 11t OHC

OcHoBEI TexHonoruii OHM u uznenuit

OCHOBBI TEXHOJIOTHYECKON 0€30MacHOCTH MPOU3BOJICTBA YHEPTOHACKIIIICHHBIX MAaTEPUATIOB U
U3aenni

HayuHo-uccnenoBarenbCKkuil IpakTUKyM

Kynbsryponorus

MeHeIKMEHT

CoBpeMeHHbIe (PU3UKO-XMMUYECKHE METO/Ibl aHATTN3a SHEPTOHACKHIIIICHHBIX MAaTEPHAJIOB
OCHOBBI KBAHTOBOW XMMHUU OPTraHUYECKUX COCTMHEHHUH a30Ta

OCHOBBI TEXHHYECKOTO PEryJTUPOBAHUS U METPOJIOTUH

MexaHudeckure MpoLecchl U anmnapaThl B TEXHOJIOTMH OPraHUYEeCKUX COeUHEHUN a30Ta
ConmoJiorust

Kondguukronorus

ConnanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTH

WHuxeHepHas ICUXOJIOTUS

[IpoGneMbl yCTONYMBOTO Pa3BUTHSI

AHann3 TEXHOT€HHOTO pUcKa

VYyeOHnas npakTrka: O3HaKOMUTENIbHAS TPaKTUKA

[Ipou3BoaCTBEHHAs NMPAKTUKA: TEXHOIOTUYECKAsl MPAKTHKA

[Tpon3BoaCTBEHHAS MMPAKTHKA: HAYIHO-UCCIIEA0BaTeNIbCcKas paboTa
['ocynapcTBeHHast UToroBasi artectanus: BelnojiHeHNe, TOATOTOBKA K MPOLIEype 3alIUThl U
3alUTa BBITYCKHOW KBaJIM(UKAIIMOHHONW paboThI

['paxxnanckast 3aniUTa B UYpe3BbIUAHBIX CUTYaLUSIX

[TepeBo HAYYHO-TEXHUYECKON JTUTEPATYPHI

Bxomsamux B OOII mo cnenmuaneHocTn 18.05.01 Xumudeckass TEXHOJOTHS >HEPTrOHAYBIIIEHHBIX
MaTepUAIOB U M3JEIUHN, CleHHaNIn3anus «XUMHUUYECKass TEXHOJOTHS OPraHUYECKUX COEIUHEHMM
a30Tay, BBIMIOJIHEHBI B BUJE OTJEIbHBIX JTOKYMEHTOB, SIBISIOIIMXCS HEOTHEMIIEMOW YacCThIO TAHHOMN

OOIL
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9. ®OHAbI OHEHOYHbIX CPEACTB AJIA TPOBEJAEHHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXXYTOYHOM ATTECTAIIMU U TUA OBYUYAIOIIIUXCA
OOII CIIEHNUAJIUTETA

B cootBerctBHM ¢ ®I'OC BO 3++ mo cnenuansHocTd 18.05.01 XumMuueckass TEXHOJIOTHS
SHEPrOHAYBIIICHHBIX MATEPUATIOB M M3ACIUN ISl aTTeCTAllMU OOYYaIoIUXCsl HA COOTBETCTBUE UX
MIePCOHANIBHBIX JOCTIKEHHH modTanmHbiM TpeboBanusam OOII criennanurtera paspadoransl POC 1o
KOKIOW IUCIUIUIMHE, NpakTuke, [ MIA, BKIIOYArOIIME THUIIOBBIC 3aJaHWsi, KOHTPOJbHBIE PabOTHI,
TECTbI, BOIPOCHI K 3a4€TaM U 3K3aMEHaM, CPEJICTBA M METOJbl OLEHKH, MMO3BOJIIFOLUIUE OLICHUTh
3HAHMSI, YMCHHUSI, HABBIKH U YPOBEHb MTPHUOOPETEHHBIX KOMIICTCHITHA.

®OC no mucuurmuiiHaM, npaktukaMm, [ MA pa3pabateiBaroTcsi B cOOTBEeTCTBHM C Ilopsiakom
pa3paboTKu M YTBEpXkKACHUs 00pa30BATENbHBIX MPOTpamMM, , YTBEPXKICHHBIM PEIICHHEM YUYEHOTO
coBera PXTY um. [I.H. MenneneeBa ot 25.06.2020, npotokon Ne 12, BBeIeHHBIM B JCHCTBHE
npukazoM pekropa PXTY um. J[.U. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucuumnuHam, npaktukam U ['MA (mepeuens nucuuruivH, npaktuk u [MA u3
y4eOHOro IJI1aHa):

Pycckuii s3b1K (Kak HHOCTpaHHBIN)

Hcropus (ucropust Poccun, BceoOimas uctopus)

Qunocodust

[IpaBoBencHME

Okonorus

OKOHOMUKA U YIpaBJI€HUE POU3BOJICTBOM

be3onacHOCTb JKU3HEACATENBHOCTH

Marematuka

dusuka

0. Obu1ast 1 HeOpraHUYeCcKask XUMHSI

11. Oprannyeckast Xumus

12. ®uznueckas XuMus

13. AnanmuTrueckas XUuMust 1 GU3NKO-XUMHUECKUE METO/Ib aHATH3a
14. KomnonaHas XUMHS

15. BeruncnutenbHas MaTeMaTHKa

16. UnxenepHas rpaduxa

17. KomneroTepHas rpaduka

18. Mexanuka

19. MarepuanoBeieHHE U 3alIUTa OT KOPPO3UU

20. DIeKTpOTEeXHHUKA U MPOMBIIIJICHHAs JIEKTPOHUKA

21. TIpornecchl U anmapatbl XAMHYECKONH TEXHOJIOTHA

22. O01as XuMu4ueckas TEXHOJIOTHUS

23. CucTeMbl yIpaBiIeHHS XHMUAKO-TEXHOJIOTHYECKIMH TIPOIIECCaMH
24. XuMHUYECKHUE MPOLECCH] U PEAKTOPBI

25. MoaennpoBaHie XHMHAKO-TEXHOJIOTHYECKHX TTPOIIECCOB

26. ®u3uyeckas KyJabTypa U CIopT

27. DNeKTUBHBIE TUCIUILUIHHEI 10 (PU3HYECKON KyIbTYPE U CIIOPTY
28. XuMHUsl SHEPrOHACHIIIEHHBIX COeIMHEHUN

29. Xummueckas pu3uKa SHEPrOHACHIIIIEHHBIX MaTEPUAIOB

30. Xumuueckast TexHosorus 6puzantHeix DHC

31. XuMus ¥ TEXHOJIOTHSI HHUITMHPYIONINX M OBICTPOTOPSIIINX B3PHIBYATHIX BEIIECTB
32. XuMus reTepolrKINIYecKUX COeTUHEHNH a30Ta

BOoo~NoOR~WDNE
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33. Texnonorus cMmeceBbix DHC

34. UndopMmaiiioHHbIE TEXHOJIOTUN B XUMHUH SHEPTOHACHIIIEHHBIX MAaTepHAIIOB

35. [IpoexTupoBanue u o6opyaoBanue npousBoacts DHC u u3genuii

36. TexHnveckas TepMOJIUHAMUKA U TETUIOTEXHHUKA

37. IlpoexTupoBaHue MPOIECCOB U alapaTOB XUMUYECKONW TEXHOJIOTHH

38. Teopusi, cBoiicTBa u npumenenne DHC u u3nenuit

39. Ucxonupie mpoaykTsl 11t DHC

40. OcHoBsbl TexHosornii OHM u usnennit

41. OCHOBBI TEXHOJIOTUYECKON O€30MaCHOCTH MPOU3BO/ICTBA YHEPIOHACKHIILIEHHBIX MATEPUAIOB U
u3aenni

42. Hay4yHO-UCCIIeIOBATEIbCKUNA MPAKTUKYM

43. Kynbryponorus

44, MeHeKMEHT

45. CoBpeMeHHBIE (PU3NKO-XUMHUYECKIE METOIbl aHATN3a SHEPTrOHACHIIICHHBIX MaTEPUAIOB

46. OCHOBBI KBaHTOBOW XMMHH OPraHUYECKUX COCTMHEHUI a30Ta

47. OCHOBBI TEXHUYECKOT'O PETYIMPOBAHUS U METPOJIOTHH

48. MexaHn4ecKHe MpoIEeCcChl U anmnaparbl B TEXHOJIOTUU OPTraHUYECKUX COSMHEHUH a30Ta

49. Coonorus

50. KondumkTonorus

51. CounanbHO-TICUXOJIOTMUECKUE OCHOBBI Pa3BUTHS TUYHOCTH

52. mxeHnepHasi ICUXOJIOTHS

53. T[IpoGaemMbl yCTOMYUBOTO Pa3BUTHUS

54. AHanu3 TEXHOTEHHOT'O PUCKA

55. Yuebnas mpaktuka: O3HaKOMHTEIbHAS IPAKTUKA

56. [Ipon3BoacTBeHHAs MpaKTUKa: TeXHONIOrnYecKas MpakTHKa

57. IIpon3BoacTBEHHAS MTPAKTHUKA: HAYYHO-HCCIIEI0BAaTENbCKast paboTa

58. ['ocynapcTBeHHass UTOroBas arTecTalus: BolnonHeHue, MoAroToBKa K MpOLEeaype 3alUThl |
3allMTa BBITYCKHOM KBATH(PUKAIMOHHON pabOThI

59. I'paxkiaHCKas 3a1UTa B YpE3BbIUANHBIX CUTYAIMAX

60. [lepeBor HAYYHO-TEXHHUECKON JIUTEPATYPHI

Bxogaumx B OOII no cnemumanbHocTH 18.05.01 Xumuueckass TEXHOJOTUS IHEPrOHAYBIIIEHHBIX
MaTEpUaoB M M3ACIUM, crenuanu3anus «XUMHYecKas TEXHOJIOTHMS OpPraHMYeCKHX COEOUHEHMH
a30Tay, BBINIOJHEHBI B BUJIE OT/AEIbHBIX TOKYMEHTOB, SBISIOLIUXCSI HEOTHEMIIEMOI 4acThiO JJAHHOM

OOIL
10. METOAUYECKHUE MATEPHUAJIBI 110 JUCHUIIJIMHAM, IIPAKTUKAM U I'MA

Metoauueckie MaTepuaibl MO AMCUUIUIMHAM, OpakTukaM u [MA (mepeueHb IUCHMILIMH,
npakTik U I'MA u3 yuebHoro riasa):

DKOHOMMKA U yIPaBIE€HUE TPOU3BOACTBOM
be3onacHOCTE KU3HENEATEIHbHOCTH
Maremaruka

1. Pycckuit s3bIK (Kak HHOCTPaHHBIN)

2. Ucropus (ucropust Poccun, BceoO1mast ucropus)
3. ®uocodus

4. TlpaBoBeneHue

5. Dxkonorus

6.

7.

8.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
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.

dusznka

OO0m1as 1 HeOpraHuveckas XuMust

Opranuueckas XuMHs

duznyeckass XUMHS

AHanmuTHYeCcKast XUMHSI M PU3UKO-XUMHUUYECKHE METO/IbI aHAIIH3a
Komnonmaas xumMus

BrrancnurensHas MaTeMaTHKa

WuxenepHas rpaduka

Kommprorepnas rpaduka

Mexanunka

MarepuaiioBeieHuE 1 3alIuTa OT KOPPO3UHU

DIIEKTPOTEXHUKA U TPOMBIIIICHHAS 3JIEKTPOHUKA

[Ipouecchl u anmaparbl XUMUYECKOU TEXHOIOTHHI

OO01mas XUMUYeCKas TSXHOJIOTUS

Cuctembl ynpaBieHUs] XMMUKO-TEXHOJIOTUYECKUMHU MPOLECCaMuU
XUMHYECKHE TTPOLIECCHI U PEAKTOPHI

MoaenupoBaHue XUMHUKO-TEXHOJOTHUECKUX MTPOIIECCOB

®dusnueckas KylibTypa U CIOPT

DNEKTUBHBIE TUCHUIUIMHBI 10 (U3NYECKON KYIbTYpE U CIIOPTY

XUMUS S3HEPrOHACHIIIEHHBIX COCAUHEHHI

Xumu4aeckasi (pu3uKa SHEPrOHACHIIIICHHBIX MaTePUAJIOB

Xumunueckast TexHosiorus o6pusantasix DHC

XUMHUS U TEXHOJIOTUS UHUITUUPYIOIIUX U OBICTPOTOPSIIUX B3PHIBYATHIX BEILIECTB
XUMHS TETEPOIUKINYECKUX COCTMHEHUI a30Ta

Texuomorus cmeceBeix JHC

NudopmaninoHHbie TEXHOJIOTUU B XMMHUH YHEPTOHACHIIIIEHHBIX MaTEPUAJIOB
[TpoextupoBanue u obopynoBanue npousBoacts JHC u uznenuit
TexHuveckas TEpMOJIMHAMHKA U TETUIOTEXHUKA

[IpoekTupoBaHue MPOLIECCOB U aNIapaTOB XUMHUUYECKOW TEXHOJIOTHH
Teopus, cBoricTBa u npumenenue DHC u uznenuit

Hcxonnsie npoayktsl st OHC

OcHoBEI TexHomoruii OHM u uzgenuit

OCHOBBI TEXHOJIOTHYECKOI 0€30MacHOCTH MPOU3BOICTBA YHEPTOHACKHIIIEHHBIX MAaTEPUAIOB U
U3Ienni

HayuHo-uccnenoBarenbCkuil IpakTUKyM

Kyneryponorus

MeHeIKMEHT

CoBpeMeHHbIe (PU3UKO-XUMUYECKHE METO/Ibl aHATTN3a SHEPTOHACHIIIICHHBIX MaTEPHAJIOB
OCHOBBI KBAHTOBOW XMMUHU OPTraHUYECKUX COCTMHEHHM a30Ta

OCHOBBI TEXHHYECKOTO PETyJIUPOBAHUS U METPOJIOTUH

MexaHnueckue MpoIecChl U anmapaThl B TEXHOJIOTHU OPraHUYECKUX COCTMHEHUN a30Ta
Conmonorus

Kondguukronorus

ConnanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUIHOCTH

WNuxxenepHasi ICUXO0IOTUS

[TpoGaeMbl yCTONYHBOTO Pa3BUTHSI

AHan3 TEXHOI€HHOTO prcKa

VYyeOHnas nmpakThka: O3HaKOMUTENbHAS TPaKTUKA

[Ipou3BoaCTBEHHAs MPAKTUKA: TEXHOIOTHYECKasl MPAKTHKA
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57. IlpousBoACTBEHHAS MTPAKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAs paboTa

58. N'ocynapcTBeHHast HTOrOBask aTTecTalys: BeinoiHeHne, MoAroToBKa K Mporeaype 3aiuThl 1
3alMTa BBITYCKHON KBAIM(UKAITMOHHON pabOThI

59. I'paxxjaHcKas 3a11UTa B UYpe3BBIYAMHBIX CUTYalUAX

60. [lepeBo HAYYHO-TEXHHUECKOW JIUTEPATYPHI

Bxomsamux B OOII mo 18.05.01 Xumuueckass TEXHOJIOTHS HSHEPrOHAYBIIICHHBIX MaTEpPUAJIOB M
W3AEeNui, crnenuanu3anusa «XUMHAYECKas TEXHOJOTHS OpraHMYEeCKUX COCIMHEHUM a30Tay,
BBITIOJIHEHBI B BUJIE OT/ICJIBHBIX IOKYMEHTOB, SIBJISIFOLIUXCS HEOTheMiIeMO# YacThio ganHoi OOIL.

11. PABOYAS ITPOI'PAMMA BOCIIMTAHUA

PabGouass mporpamma BocmutaHus, Bxoasmas B OOIl mo cnemumansHOcTH 18.05.01
XuMHYecKasi TEXHOJIOTHS HIHEPrOHAYBIIICHHBIX MaTepUaioB W  U3JACIUN, CleHHaIA3aIus
«XUMHYECKass TEXHOJOTHsS OPraHUYeCKHX COEIMHEHUI a30Ta», BHINOJHEHA B BHUJAE OTIEIHHOIO
JIOKYMEHTA, SIBJISIONIEr0Cs HeoTheMiieMoi yacTbio ganHoi OOIL.

12. KAJIEHJAPHBIN IIVIAH BOCIIUTATEJIBHOM PABOTHI

Kanennaphslii mian BocnurareabHol padoTsl, Bxoaduuii B OOII no cnenuansaocTtu 18.05.01
XuMHYecKass TEXHOJOTWs OSHEPrOHAYBIILCHHBIX MAaTePHAIOB W M3ICIUH, CIeIHaTn3aIis
«XUMHUYECKash TEXHOJIOTUS OPTaHWYECKHX COCTUHEHUH a30Ta», BBIOJHEH B BHIE OTACIHHOTO
JIOKYMEHTA, SIBIIIOLIErocs HeoThemiieMol yacTbio faHHoi OOIL.
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