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1 OBIIUE ITOJIOKEHUA

1.1 OcHoBHasi npodeccuoHa/ibHasi o0pa3oBaTelbHAs MNPOrpaMMa BbICIIEI0
0o0pa3oBaHus — MporpaMMa NnoAroTOBKM 0aKkajaBpoB (ajiee — mporpaMmMa dakaJjiaBppuara,
OOIl 6akanaBpuara), peanusyemas (QelepalbHbIM TOCYAAPCTBCHHBIM  OFOJKETHBIM
o0pa3oBaTeNbHBIM  yUYpeXJEeHUeM  Bbicliero  obpazoBanHus  «Poccuiickuil  XuUMHKO-
TexXHoJoruueckuii ynusepcurer umenu J[.M1. MeHneneeBa» B COOTBETCTBHH C (heleparbHBIM
roCyJapCTBEHHBIM 00pa30BaTEJIbHBIM CTaHAAPTOM BbICIIEr0 0Opa3oBaHUs — OakajlaBpuar IO
HanpasieHuio nonarotoBku 22.03.01 MartepuajioBeJeHHe M TeXHOJOIMH MATEPHAJIOB,
npodwis JJIEKTPOXUMHS B MaTepHaJOBeJeHUM, IIPEJCTABIAET cOO0M KOMIUIEKC OCHOBHBIX
XapaKkTEepUCTHK 00pa3oBaHUS W  OPraHU3ALMOHHO-TIEJJATOTUYECKUX  YCIOBUH, KOTOPBIHA
IpEeICTaBiIeH B BUJE y4yeOHOro IUlaHa, KaJEeHAApHOro ydyeOHoro rpaduka, paboynx mporpamm
JUCHUIUTMH (MOAYNEH), OICHOYHBIX M METOAWYECKHX MaTepHajoB, padoyeil mporpammsbl
BOCIIUTaHMsI, KaJIEHJApPHOI0 IUIaHA BOCIIMTATEIbLHOW paboThl, (hOPM aTTeCcTalUH.

1.2 HopMmaTuBHBIEe JOKYMEHTHI /sl pa3padoTku NporpaMMmbl OakajaBpuara 1o
HANpPAaBJIEHUIO MOATOTOBKM COCTABJISIIOT:

— @epepanbblii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii
®enepanun»;

— [Ipukas Munobpuayku Poccun ot 02.06.2020 Ne 701 «O06 yTBepxIeHUH
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTaHIApPTa BBICHIETO OOpa3oOBaHUS —
OakamaBpuaT 1o HampapieHuio mnoaroroBku 22.03.01 MatepuasioBeleHHe M TEXHOJOTHH
matepuaioB (mantee — OI'OC BO — OakamaBpuaT 1O HAmNpaBiICHUIO MOATOTOBKU
DJIEKTPOXHUMHS B MATEPUATIOBEICHUH);

— [Ipuka3 MunucrepcTBa Hayku U BbIciiero odpasosanus Poccuiickoit denepanuu ot
06.04.2021 Ne 245 «0O06 yrBepxnenuu Ilopsaka opraHu3aluu W OCYIIECTBICHUS
00pa3zoBaTeNbHON ACATEIHHOCTH MO 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO 0Opa30BaHUs —
nporpaMmam OakaiiaBpuaTa, MporpaMMaM CHelHalnTeTa, IPOorpaMMaM MarucTpaTyph».

— IIpodeccuonanpubiii  cranpapt 40.136 Cneumamuct B o0mactu  pa3paboOTKH,
CONPOBOXKICHUSI W HMHTETPAIMU TEXHOJOTHYECKUX TPOIECCOB M TPOU3BOJCTB B 00JacCTH
MaTepHaIOBECHUS U TEXHOJIOTMH MaTepuajoB, (YTBEp)KICHHBIH MpHKa3oM MUHHUCTEPCTBA
TpyJa U colranbHo 3amutsl Poccuiickoit @enepanuu ot 03.06.2019 Ne 477H).

— Ilpuka3 MunucrepctBa oOpa3oBanusi U Hayku P® ot 23.08.2017 Ne 816 «O6
yTBepkaeHuu [lopsinka mpuUMEHEHUs OpraHU3alUsIMH, OCYIIECTBISIOMMUMH 00pa30BaTEIbHYIO
JESTENIbHOCTD, JJIEKTPOHHOTO OOYYEeHHsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH TpU
peanmzanuu  00pa30BaTENbHBIX MporpaMM» [DIeKTpoHHBIM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%E8S%EA
YEQ%ET7/ (nata oopamenus: 23.03.2022).

— [Ipuka3 MunuctepcTBa Hayku M Bbiciiero odpazoBanusi Poccuiickoit ®enepanuu,
MunucrepctBa npocsemieHust Poccuiickoit @eneparuu ot 05.08.2020 Ne 885/390 «O
MPaKTUYECKOW TMOJATOTOBKE OOydJarommXcs» [DIeKTpoHHBINM pecypc]. Pexum gocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata oopamenus: 23.03.2022).

— [lonoxxenne o0 oOpraHuM3anud ¥ HCIOJIB30BAHUM DJIEKTPOHHOTO OOY4YeHHs U
JTUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHUN MPH peann3alii 00pa30BaTeIbHBIX MPOrpaMM
B (eaepaTbHOM TOCYIapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEKICHUU BBICIIETO
oOpa3zoBanus «Poccuiickuii XMMHKO-TeXHOJIOTHYecKkuii yHuBepcuteT umenu /.M. Menneneesay,
npuHsIToe pemeHueM YdeHnoro coera PXTY mm. JI.M. Menneneesa ot 27.03.2020, mpoTokoi
Ne 9, BBenennoe B neiictBue npukaszom pexropa PXTY um. /.M. Menneneesa ot 27.03.2020 Ne
29 o4 [DnexTpoHHbIH pecypc]. Pexxum JOCTYyTIA:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_ EOQIDOT_2.pdf nara
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obpamienns: 23.03.2022)

— [lonoxkenne o0 TpakTUYECKOW MOATOTOBKE oOOywarommxcs B ¢eaepalbHOM
roCy/IapCTBEHHOM  OIOJKETHOM 00pa30oBaTEeIbHOM  YUPEXKJICHHWU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJOTHYECKU yHuBepcuteT uMmenu [[.M. Menneneesa», npussroe
pemiearneM YueHnoro coera PXTY wum. JI.U. MenneneeBa ot 25.11.2020, mpotokosn Ne 4,
BBEJIEHO B jAelicTBue npuka3oM pexkropa PXTY um. /.M. Menaeneesa ot 26.11.2020 Ne 117 O/
[DneKTpOHHbIN pecypc]. Pexum JIOCTyTa:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka_2.pdf
nara obpamienus: 23.03.2022)

[Ipy ocBoeHMM JAWCHMIUIMH U TNPAKTUK CTYACGHTBHl  JOJDKHBI  HCIOJb30BaTh
uH(popMallMOHHbIE U WHGOPMAIMOHHO-00pa30BaTEIbHbIE PECYpPCHl CIEAYIOMIMX MOPTAJIOB U
CalTOB:

— Cucrema ¢enepanbHbIX 00pazoBaTeNbHBIX TOpTaNoB. CuUCTeMa  OTKPBITOTO
obpazoBanus. Koncantuaroseiit ientp MOC OO PO [DnexTponnslid pecypc] — Pexum qocryna:
http://www.openedu.ru/ (nara oopamenus: 23.03.2022).

— HWudopmanmonnas cucrema «EamHOE OKHO JOCTyMma K 00pa30oBaTEeIbHBIM pecypcamy.
URL.: http://window.edu.ru/ (zara obpamenus: 23.03.2022).

— ®DII0: cootBerctBue TpeboBanusM DPI'OC [DaekrpoHHblid pecypc] — Pexum
nocryma: http://fepo.i-exam.ru/ (nata o6pamenus: 23.03.2022).

1.3 O0mas xapakTepucTHKA MPorpaMMsbl fakajiaBpuaTa

Leablo mporpaMmsl 0aKkajiaBpuaTa sBISETCA CO3JaHUE Uil O0y4aroluXcs yCIOBUM
UL TIPUOOpETeHUsT HEOOXOIUMOTO JIsi OCYIIECTBICHHS TNPO(EeCCHOHAIBHON esSTETbHOCTH
YPOBHSI 3HAHUH, YMEHH, HABBIKOB, OIBITA AEATEIBHOCTH U MOJATOTOBKU K 3aILUTE BBITYCKHOM
KBaJIM()UKALIMOHHOM paboTHl.

[Tonyyenue oOpa3oBaHMs 1O O0pa30BaTEIbHON MPOrpaMMe BBICIIEIO OOPa30BaHUS —
nporpamMMe OakajiaBprara JOIyCKAaeTCsl TOJIBKO B 00pa3oBaTENbHOW OpPraHM3alldi BBICIIETO
00pa30BaHus U HAYYHOI OpraHu3anuu (Jlajuee — opraHu3ars).

OO6yuenue 1o 00pa3oBaTeNbHON MpPOTrpaMMe BBICHIETO O00pa3oBaHUsI — MPOrpPaMMe
OakanmaBpuaTa B 00pa3oBaTelIbHON OpraHU3allMM OCYILECTBIISETCS B OYHOH (opme oOyueHHs.
O0vem mporpammsbl OakanaBpmara cocTaBisieT 240 3adeTHBIX enuHMIl (jJanee — 3.€.) BHE
3aBHCUMOCTH OT (hOpMBbI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIOTUH, pealn3anun
nporpaMMbl  OakajgaBpuaTra € HCIHOJIb30BaHUEM CETEBOM (DOPMBI, pealn3ali MPOrpamMMbl
OakanaBpuaTa 1o UHIUBHyaIbHOMY yY€OHOMY IIaHY.

O6bem nporpaMmbl OakagaBpuaTa, peaqn3yeMblil 3a OJUH y4eOHBIN roj, COCTaBIsET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBl OOydeHHUs, MPUMEHSEMBIX 00pa30BaTEJIbHBIX
TEXHOJIOTHM, pealu3aliy IMporpamMMmbl OakajlaBpuaTra C HUCIOJIb30BaHUEM CETEBON (OpMBI,
peanu3alMyd MporpaMMbl OakanaBpuaTa IO WHIUBUAYaJIbHOMY YyuyeOHOMY IIaHy (3a
HCKJIIOUEHUEM YCKOPEHHOT0 00yueHHs ), a IpU YCKOPEHHOM o0yueHuu - He Ooinee 80 3.e.

Cpok mnomydeHus oOpa3oBaHUs 1O IporpamMme OakanaBpuara (BHE 3aBHUCHMOCTH OT
PUMEHSIEMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI): B OYHON (popme 00yueHus!, BKIIIOYasi KaHUKYIIbI,
IIPEIOCTABIIIEMBIE TOCIIE TIPOXOXKAECHUS TOCYJapCTBEHHON UTOrOBOM aTTECTallMM, COCTaBIAET 4
roja.

IIpu peanuzanmuu mnporpamMmbl OakanaBpuata OpraHuszaius BIpaBe NPUMEHATh
AIIEKTPOHHOE 00yUYeHUEe, TMCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH.

Peanuzanus nporpaMmsel 6akaiaBpuata ¢ MpUMEHEHHEM HCKIIOYUTEIBHO 3JIEKTPOHHOTO
o0Oy4deHus1, AMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI HE JOMYCKAeTCs.

DNeKTpOHHOE 00yueHHe, TUCTAaHIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOIOTHH, IPUMEHIEMbIE
npu OOy4eHHH HWHBAIMIOB M JIMI[ C OTPaHMYEHHBIMH BO3MOKHOCTSIMHM 3/10pOBbs (Hajee -
uHBaMABl M Juna ¢ OB3), nomkHBI mpeaycMaTpuBaTh BO3MOXKHOCTH IpHUeMa-Tieperadyn
nH(pOpMalUU B JOCTYIHBIX AJI1 HUX (popmax.
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OOpasoBarenbHasi JEATENBHOCTh [0 IporpamMme OakajaBpuaTa OCYIIECTBIIAETCS Ha
rocygapcrBeHHOM s3bike Poccuiickoit denepanuu, €ciii MHOE HE ONPEIEICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpPIaHH3aLUH.

CrpykTypa mporpaMMbl OakajaBpuaTa BKJIIOYAeT 00s3aTelbHYI0 4acTh (0a30ByI0) H
4acTh, (OPMHPYEMYIO ydYacTHHKaMH 0Opa30BaTelbHBIX OTHOLICHHH (BapUAaTUBHYI0). OTO
o0OecrieunBaeT BO3MOYKHOCTbh pEaju3alliy IporpaMM OakajlaBpuaTa, HMEIOIIHUX pa3IMuHYyIO
HalpaBJIeHHOCTh (Ipoduib) 00pa3oBaHMsl B paMKax OJHOIO HAIIPABJICHMs MOATOTOBKY (anee —
HaMpaBJICHHOCTH (MPO(UIIb) TPOTPAMMBI).

[TporpamMma GakanaBpuaTa COCTOUT U3 CIACAYIOMINX OJIOKOB:
— bnok 1 «Iucuummunasl (Momynm)y.

— bnok 2 «IIpakTtukay.

— brnok 3 «l'ocygapcTBeHHasi UTOrOBas aTTECTALUS.

CrpyKrypa nporpammsl 6aKajnaBpuara

CrpykTypa nmporpaMmMbl 0akajiaBpuaTa O06beM nporpaMMbl OakanaBpuara
B 3a4ETHBIX €IMHHUIIAX
broxk 1 JucuuniHbl He metee 160
(Moynm)
bnok 2 [IpakTHka He meHee 20
brok 3 ['ocygapcTBeHHAsi HTOTOBAs ATTECTAIUS 6-9
O6beM mporpaMMbl OakaiaBprara 240

B Baok 1 «/luctumuimasl (MOAYNN)» BXOIAT MUCHMILIMHBI (MOIynH) 1o (uimocodun,
ucropun (ucropun Poccuu, BceoOliedl HCTOpUM), HMHOCTPAHHOMY S3bIKY, O€30IacHOCTH
KHU3HEIEATEIILHOCTH 110 (PU3HUECKON KYJIBTYpE U CIIOPTY:

B 00beMe He MeHee 2 3.e. B pamkax bioka 1 «/lucuuminael (MOgynn),

B oObeMe He MeHee 328 akaJieMHUYECKHUX YacOB, KOTOPBIC SIBJSIOTCS 00s13aT€IbHBIMU TS
OCBOCHMS, HE IMEPEeBOAATCA B 3.€6. M HE BKJIIOYAIOTCS B 00BEM IporpamMmbl OakainaBpuara, B
paMKax 3JI€KTUBHBIX JUCHMIUIUH (MOAYNEH) B OUHOM popme 0O0ydeHus.

JMcuuIuinHel (MOAYIH) MO (DU3HYECKON KYJIbType M CHOPTY peau3yloTcs B MOPSJIKE,
ycraHoBieHHOM Opranuzanueid. Jns maBanunoB u iui ¢ OB3 Opranusauusi ycTaHaBIMBaeT
0COOBI MOPSJIOK OCBOCHMS IUCHMIUIMH (MonyJeil) mo (u3n4eckod KylnbType M CHOPTY C
YY€TOM COCTOSIHUS UX 3710POBbSL.

B Baok 2 «[Ipaktuka» BXoaaT yuyeOHasi U MPOM3BOJICTBEHHAs IPAKTUKHU ([Jjajiee BMeCTe -
MPAKTHKN).

Tuns! yaeOHOI npakTUKU:

- O3HAKOMUTEJIbHAs MPAKTHKA;

Tursl TpOU3BOICTBEHHON TPAKTHKHU:

- TEXHOJIOTMYECKas TPaKTUKa;

- Hay4HO-HCClleJJoBaTeNbCcKas pabora;

- IPEAIUIIIIOMHAs TPaKTHKA.

B Bbaok 3 «['ocymapcTBeHHasi UTOroBas aTTECTAllUs» BXOAMUT MOATOTOBKA K MPOUEIYPE
3aIUTHI U 3aIMTa BBITYCKHON KBAIN(UKALMOHHONW PabOTHI.

1.4 TpeOoBaHus K NOCTYNAIOIEMY

TpebGoBanust K TOCTyMaromeMy ONpeAeisioTcs: (eaepaabHbIM 3aKOHOIATETbCTBOM B
oOmactu oOpa3zoBaHusi, B ToM uucie llopsakom mpuema Ha oOydeHHe MO 0Opa3oOBaTEIbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUS — MporpaMMaM OakalaBpraTa Ha COOTBETCTBYIOIIMA
y4eOHBIH ro.




2 XAPAKTEPUCTHUKA MTPO®ECCUOHAJIBHOM NEATEJILHOCTH
BBIITYCKHUKOB, OCBOUBIHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OO6nactp mnpodeccHoHaNbHOW AeSITeNbHOCTH U cdepa NpoPecCHOHATHHON
JeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIHOYaET:

40 CxBo3HBIE BUABI TPO(HECCHOHATLHON IEATEIBHOCTH B IPOMBIIUICHHOCTH (B cdepax:
MaTepUaIoBEeIYECKOro 00ecleYeHsl TEXHOJOTMYEeCKOro LHMKIA IPOU3BOJCTBA OOBEMHBIX
HAaHOMETAJJIOB M HAHOKEPAMHUK, CIUIABOB U COCTMHEHHH, KOMIIO3UTOB Ha MX OCHOBE U M3JIEIHUN
U3 HUX, TEXHOJOTNYECKOro 00eCIeueHus MOJIHOTO LIUKJIa UX MPOU3BOJICTBA U U3/IEINH U3 HUX,
a TaK)Ke MPOU3BOJCTBA M3ACIUI C HAHOCTPYKTYPHUPOBAHHBIMU KEPAMHUECKUMHU HMOKPBITHIMH;
U3MEpEeHMs] MapaMeTpoB M MOJUGUKALUU CBOMCTB HAHOMATEpUAIOB U HAHOCTPYKTYD;
TEPMHUYECKOTO MTPOU3BOJICTBA - [0 HANAJKE M UCIBITAHUSAM TEXHOJOTHYECKOr0 000PYI0BaHHUS,
aBTOMATHU3allUM M MEXaHU3alUU TEXHOJOTMYECKHX IPOIECCOB, aHAIU3y M JMArHOCTHUKE
TEXHOJOTHYECKUX  KOMIUIEKCOB,  BHEAPCHHIO  HOBOW  TEXHHKM U TEXHOJOTHUH,
UHCTPYMEHTAJIbHOMY OOECHEYEHHI0O M KOHTPOJIIO KauecTBAa; HAayYHO-UCCIENOBATEIbCKUX M
OTIBITHO-KOHCTPYKTOPCKUX  Pa3palbOTOK; pa3pabOTKH, COMPOBOXKICHHUS H  HHTETPALUU
TEXHOJOIMYECKHUX MPOLECCOB M MPOM3BOACTB B 00JaCTH MaTE€pPHAIOBEACHUS U TEXHOJOTHH
MaTepHaoB).

2.2 Tumel 3ama4 ¥ 3aaa4u MPo(eCcCHOHAIBHON NIEATEIBPHOCTH, K KOTOPBIM TOTOBSITCS
BBIITYCKHUKH B pamkax ocBoenus OOII GakanaBpuara:

Hay4YHO-UCCJIEA0BATEIbCKUN (OCHOBHOM):

1. cOOp M aHanIM3 JaHHBIX O CYIIECTBYIOUIMX THMAaX M MapKaX HaHOMAaTepHaJoB U
HAaHOCHCTEM, MX CTPYKTYpE€ U CBOWCTBAaX MPHUMEHUTEIIBHO K PELICHUIO MOCTABJIEHHBIX 3a7a4 C
UCIOJIb30BaHNEM 0a3 TaHHBIX U JINTEPATYPHBIX HCTOUYHUKOB;

2. ydacTe B paboTe Tpymmbl CHEIUATUCTOB IPHU BBINOIHEHUU SKCIEPUMEHTOB,
MIPOBEJICHUIO PacueToB U 00pabOTKe MX PEe3yNbTAaTOB MO CO3/aHUI0, UCCIEAOBAHUIO U BHIOOPY
HAaHOMATEPUAJIOB M HAHOCHCTEM, OILIEHKE JKCIUTyaTAl[MOHHBIX XapaKTEPUCTUK C MOMOIIBIO
KOMIUIEKCHOTO aHalu3a CTPYKTYpbl U (U3UKO-MEXaHUYECKUX, KOPPO3UOHHBIX M JPYIHX
CBOMCTB, YCTOMYMBOCTH K BHEIIHUM BO3JICHCTBUSIM;

3. cOop HaydHO-TeXHWYECKOW HWH(GOpPMALMKM TO TEeMaTHUKE HKCIEPHUMEHTOB s
COCTaBJICHUSI 0030pPOB, OTYETOB M HAYUYHBIX MyOJUKAIMi, ydacTHE B COCTABJIICHUH OTUETOB IO
BBINIOJIHECHHOMY 33JIaHUIO;

TEXHOJIOTUYECKUN:
4, y4acTU€ B MPOU3BOJCTBE HAHOMATEPUAIOB MU HAHOCUCTEM C 3aJaHHBIMU
TEXHOJIOTUUYECKUMU u (hyHKIIMOHATBHBIMHU CBOMCTBAMH, MPOEKTUPOBAHUHU

BBICOKOTCXHOJIOTUYHBIX HNPOHCCCOB B COCTABC INICPBUUYHOTO IMPOCKTHO-TCXHOJIOTHYCCKOI'0 WA
HCCIICOO0BATCIILCKOI0O IMOAPA3ACIICHU A,
KOHTPOJIb Ka4YC€CTBa BBIHYCKaeMOﬁ npoayKInuun

2.3 OObekTamu TMpodeccuOHANBHON JesATENbHOCTH BBIMYCKHUKOB, ocBouBIInX OOII
OakanaBpuarta, WM 00J1acThiO (00IaCTIMU) 3HAHUSI SIBJISTIOTCS:

- OCHOBHBIE THUIIBI HAHOMATEPUAIOB U HAHOCHCTEM HEOPTraHUYEeCKOW (METATUYECKUX U
HEMETAJUTMYECKHUX) U OpraHN4ecKoi (MOJIMMEpHBIX, YITIEPOAHBIX) MPUPOIbI, TBEPAbIE, KUIKHUE,
resnieoOpasHble, adPO30JIbHbIE, BKITIOYAst HAHOTIEHKH U HAHOCTPYKTYPHUPOBAHHBIE TIOKPHITHS,

- METOABbI HCCHGHOB&HHﬁ, I/ICHI)IT&HI/IfI, AUArHOCTUKU )51 KOHTPOJIA KadyeCTBa
HAaHOMAaTepHaJoB, MONy(paObpUKaTOB, 3arOTOBOK JeTajel M W3JeNUi Ha UX OCHOBE, TBEPIBIX,
KUOKUX, FeHeO6p33HBIX U a3pO30JIbHBIX HAHOCHUCTEM, MCETOJAbl IWArHOCTUKKW W aHajin3a
HAHOJIMCIIEPCHBIX YaCTHUIl, HAHOIUICHOK U HAHOCUCTEM;

- BCE BHJIBI HCCJICIOBATEIBCKOT0, KOHTPOJIBHOTO W HCIBITATEIHHOTO O000pPYIOBaHUS,
AHATUTUYECKOW ammapaTypbl, KOMIBIOTEPHOE MporpaMMHOE obOecreueHue ansi o0paboTKu



pe3yJIbTaTOB M aHAIM3a MOJYYCHHBIX JaHHBIX, MOJCIHPOBAHUS MPOIECCCOB CHHTE3a U (U3UKO-
XUMHNUYCCKUX CBOﬁCTB HaHOMaTepI/IaJIOB;

- IPOLIECCHI  MOJIyYeHusi, OOpabOTKH W MOIU(PHUKAIMM HAHOMATCPUAJIOB, BKJIOYAs
HAHOCTPYKTYPHBIC IJICHKH M TOKPBITHS, OIy(PaOpuKaToB, 3aTOTOBOK JeTalel U U3JeNuil Ha X
OCHOBE, a TAK)KE TEXHOJIOIMYECKHE MIPOIECCHI C yY4aCTHEM HaHOCTPYKTYPHUPOBAHHBIX CPE/I;

- HOpMaTI/IBHO'TGXHI/I'-IGCKaH [[OKYMGHTaI_II/ISI N CUCTCMBbI CepTI/I(bI/IKaLII/II/I HaHOMaTCpI/IaJIOB
U M3JEIHi Ha UX OCHOBE, ITPOTOKOJBI X0/a M PE3yIbTATOB SKCIIEPUMEHTOB, JOKYMEHTAIUS 110
TEXHUKE 0€30IIaCHOCTH 1 0€30IIaCHOCTH XKU3HEAEATEIbHOCTH

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Copepxanrie W opranm3anusi oOpasoBarenbHOro mnpomecca npu peanmzanuu OOIl
BBICIIETO  OOpa3oBaHMsi — OakajmaBpuaT 10  HampaBieHutro moaroroBku  22.03.01
MatepuanoBeneHne U TEXHOJIOTHH MATEPHATIOB PETIIAMCHTHPYETCS:

—y4eOHBIM TUTAHOM;

—KaJIeH/IapHbIM y4eOHBIM I'pauKOM;

—pabounMu IporpaMMamMu AUCHUIUINH (MOyJIEH);

—pabounuMu IporpaMMaMu MPAKTHK;

—IIpOrpaMMoOii rOCyAapCTBEHHOM UTOTOBOM aTTECTAIIUH;

—(hOH/TaMU OIICHOYHBIX CPEJICTB;

—METOJUYECKUMH YKa3aHUsIMH 110 cooTBeTcTBYromelH OOIT;

—paboueii mporpaMMoil BOCITUTAHUS;

—KaJICHIapHBIM TUIAHOM BOCIIUTATEIbHON paOOTHI.

3.1 YueOHblii ni1an

VueOnpiii twian OOIl OakanaBpuara BKJIIOYAeT NEpeYeHb JUCHMIUIMH (MOJIyJel),
IIPAKTUK, AaTTECTAMOHHBIX WCIBITAHUNH NPOMEXKYTOYHOM M TOCYJapCTBEHHOM HWTOrOBOM
aTTecTalliy O0y4aromuxcs, Ipyrux BUIOB y4eOHOH NEATENbHOCTH C yKa3aHHEM UX o0beMa B
3aYeTHBIX E€IMHULAX, [OCIEeNI0BATEeIbHOCT M paclpesieieHus M0 IepuojaM oOydYeHHUs;
BbI/IeTIsIeTCSl 00bEM KOHTAKTHOM paboThl 00ydaroluxcs ¢ MmpenojanBaTesieM (110 BUJIaM y4eOHBIX
3aHATUI) UM CAMOCTOATENBbHOM PaboThl O0ydaromUXcs B aKaJIeMHUYECKUX (aCTPOHOMHUYECKHX )
yacax. Jlns KaXaoW TUCHUIUIMHBI (MOAYINS) U MPAKTUKU yKa3bIBaeTcs (hopMa MpOMEKYTOUHOU
aTTecTaluy 00yJaroIuxcs.

VY4eOHblii 11aH NpeACTaBICH B MPUIOKEHHUH.

3.2 KanenapHblii yueOHbIH rpaduk

[TocnenoBaTenbHOCTh pealn3alliy MPOrpaMMbl OakalaBpuara MO TOAaM M CeMecTpam
(BkirOUass TeopeTHYecKOe OOydeHHE, TPAKTHKH, MPOMEXKYTOUHbIE U TOCYIapCTBEHHYIO
UTOTOBYIO aTTECTAlMH, KAHUKYJIbI) IPUBOJIUTCS B KaJeHIApPHOM y4yeOHOM rpaduke.

Kanennaphsliii yueOHbIN rpad vk npeacTaBieH B MPUIOKEHHUH.

3.3 Pagoune nporpaMmMbl THCHHMIIJIMH (MOTY.JI€ii)
B OOIl OakamnaBpuata B TPWIOKEHHH IPEJCTaBICHBl BCE pabodue MNpOrpaMMbl
JTUCITUTIIINH (MOJTyJICH).

3.4 Padoune nmporpaMmMbl NPaKTHK

OOII bakanaBpuaTa MpeaycMaTpUBAeT JOCTATOYHBIA Ui (POPMUPOBAHUS, 3aKPEIIICHUS
U pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHIIUI 00beM MpakTUKU. [IpakTrKa mpeacTaBiseT
co00#1 BHI y4eOHBIX 3aHSATHH, HEMOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha IMPOQEeCcCHOHAIBHO-
NPaKTHYECKYI0 TOATOTOBKY oOyuaromuxcs. [IpakTuka 3akperuisieT 3HaHHS W YMEHHUS,
npuoOpeTaeMple  OOyYalOUIMMHUCS B pe3y/lIbTaTe OCBOCHHS  TEOPETHYECKHX  KYPCOB,
BbIPA0ATHIBACT TPAKTHYECKAE HABBIKH U CIIOCOOCTBYET KOMIUIEKCHOMY (HOPMHPOBAHHIO



YHUBEPCAIBHBIX, 00MIenpodeccuoHaIbHbIX, TPO(HECCHOHATBLHBIX KOMITETCHIIMM 00YyJaronuxcs.
IIporpammel PaKTUK IPUBEIEHBI B IIPUIIOKCHHUHU.
[Tpu peanuzanuu OOII GakanaBpuara npeaycMaTpUBAKOTCS CISAYIOIINE BUIBI IPAKTHK:
— ydeOHas MpaKTUKa: 03HAKOMUTEbHAS TIPAKTHKA,
— MPOU3BOJICTBEHHAs MIPAKTHKA: HAyYHO-UCCIIeI0BaTeIbCcKas padoTa;
— IPOM3BOJICTBCHHAS MMPAKTUKA: TEXHOJIOTHYECKast MPAKTHKA;
— MPOU3BOJICTBEHHAS MMPAKTHKA: MPEIIUITIOMHAs IPAKTHKA.

3.4.1 YyeOHasi npaKkTHKA

Tun npakTUKKU: 0O3HAKOMUTEIbHAS.

3amaueld MPAKTUKH SIBISCTCS TOJYYCHHE NEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH H
HaBBHIKOB, B TOM 4YHCJIE€ TEPBUYHBIX YMEHHUU UM HABBIKOB HAyYHO-HCCIIEIOBATEIHCKON
nestenbHOCTH. [lpaktuka ocymectBiasiercs B PXTY wum. JI.U. MenneneeBa Ha Kadenpe
HAaHOMATEPHUAIIOB U HAHOTEXHOJOTMU. PyKOBOJCTBO MPAKTUKOW OCYIIECTBISET MPENnojaBaTeib
Kadenapsr HaHOMaTepuaqoB M HAHOTEXHOJIOTMH, TEXHHUYECKYIO MOJICPKKY OCYIICCTBIISIOT
WHXCHEPHO-TEXHUUYECKUN TIEPCOHAIT TI0 YIeOHOMY TIpOIIecCy.

3.4.2 TIpon3BoJacTBEHHAS MPAKTHKA

Tun npakTUKU: TpakTHKa MO MOMYyYEHHUIO MNpo(ecCHOHANBHBIX YMEHUN U OINbITa
po(hecCUOHATILHON e TENbHOCTH.

3amaueli MPaKTUKU SIBISIETCS MPAKTUUYECKOE 3aKperieHUue U YriyOJieHue MOMyYeHHBIX B
YHMBEPCUTETE 3HAHUH 10 BOIIPOCAM XUMUYECKOM TEXHOJIOTMU HAHOMAaTEPHUaIOB, TEXHOJIOTUHN UX
MIPOU3BOJICTBA, (HOPMUPOBAHHUE CIIOCOOHOCTH M TOTOBHOCTH OCYHIECTBIJIATH TEXHOJIOTUYECKUI
IIPOLIECC B COOTBETCTBHUHU C PETJIAMEHTOM M MCIIOJIB30BaTh TEXHUYECKHUE CPEACTBA I KOHTPOJIS
OCHOBHBIX IapaMETPOB TEXHOJOTMYECKOI'O IMpOIecca, CBOMCTB ChIPbs U T'OTOBOM NPOLYKLUH,
pabota C HOPMAaTUBHO-TEXHUYECKOM  JIOKyMEHTalued, M3y4yeHUE  MaTeMaTU4ecKoro,
MPOrpaMMHOT0, armapaTHoro M HMH(YOPMAIMOHHOTO O00ECIeYeHHs YIPABISIOMIUX CHCTEM
pa3IMYHOrO YPOBHA M Ha3HAYeHUs, a TakkKe IMOJy4YeHHE OmbITa MNpodheccuoHaNbHON
JeSITebHOCTH, NMPHOOpeTeHne 00yyaeMbIM OMNbITa B HCCIEAOBAHUM aKTyaJIbHOM MpUKIIaJIHOU
po0OJIEMBI.

[Ipaktuka ocymectBusiercs B PXTY um. [[.1. MenaeneeBa u (uinu) Ha NpeANpPUITHSIX, C
KOTOPBIMU 3aKJIFOUYEHBI JOTOBOPHI O MPAaKTUYECKOM moaroroske. IIpakTrka npoBoAUTCS B OAHOM
U3 NOJpa3lc/ICHU! HA3BAaHHBIX MNPEANPUATUN WM OpPraHU3alUNd, B YUCIO KOTOPBIX MOTYT
BXOJMTbH: OTAENBl U MHKEHEPHBIE MAaTEPUAIIOBETUECKHUE LIEHTPBI, CBA3aHHBIE C MCIOJIb30BaHUEM
HaHOTEXHOJIOTUM U HAHOMATEPUaJIOB; J1a0OPaTOPHbIE U HAYYHO-UCCIIE0BATENBCKUE LIEHTPHI.

3.4.3 IIpon3BoacTBEHHAS TPAKTHKA

Tun npakTuku: HaydyHO-HCCIeI0BaTeNbCcKas padboTa.

3amauell Hay4yHO-HCCIENIOBATEIbCKOW paboOThl  SBISAETCS U3YyYEHHE KOHKPETHOIO
IPOM3BOJCTBEHHOTO IIpolecca IO pe3ylbTaTaM BbIOPaHHOrO OOBEKTa M HAy4dHO-
UCCIIEN0BATENIBCKON MU MIPOEKTHON NEATEIbHOCTH; U3yYEHUE CUCTEMBI YIIPABIECHUS Ka4€CTBOM
MPOAYKIMH, TEXHUKO-3KOHOMHYECKHX MOKa3aTeseil, MeponpUaTU 10 TeXHUKE 0€30MacHOCTH U
OXpaHe OKpYXarolleil cpenpl; MpUOOpeTeHne HEOOXOJUMBIX MPAKTUYECKUX HABBIKOB JUIA
BBITIOJTHEHUS! BBIMTYCKHOM KBAIU(PUKAIIMOHHOMN pabOTHI.

Hayuno-uccnenoBarenbckast paborta ocymectsisercss B PXTY um. JI.M. Menneneesa Ha
Kadenpe nanomaTepranoB 1 HAHOTEXHOJIOTUU W/WIHM B OJJHOM U3 MOAPA3/IeIeHUN NPEeANPUSTHS,
OpraHu3anui, ¢ KOTOPBIMU 3aKJIIIOYEHBI COOTBETCTBYIOILIME JOTOBOPBI O IIPAKTUYECKOU
MOATOTOBKE, B YHCJIO KOTOPBIX MOT'YT BXOJHWTB: OTHAEIBl M MHKCHEPHBIE MATEPUAJIOBEAUYECKUE
LEHTPHI, CBSA3aHHbIE C UCIIOJb30BAaHHEM HAHOTEXHOJIOTMH M HaHOMAaTepHalloB; Ja0opaTOpHbIE U
HAy4YHO-UCCIIEI0BATEIbCKUE LIEHTPBIL.

3.4.4 TIpou3BoACTBEeHHAS MPAKTHKA



Tun npaxkTuku: NpeaIuIUIOMHAs IPAKTHKA.

3amaueil MPakTUKU SBJSIETCS MAaKCUMalbHOE MPUOJIMKEHNE K BBIMOJIHEHUIO BBITYCKHOM
KBATM(PUKALMOHHON  paboThl, T.e. MOAPOOHOE 3HAKOMCTBO € KOHKPETHBIM  THUIIOM
HaHOMATEpPHAJIOB, TEXHOJOTMSAMU HMX IPOWU3BOACTBA W/WIM NMPUMEHEHHs, Y3KUMH MECTaMU U
HeslocTaTKaMu paboThl; cOOp HeoOXOAMMOM MHpOpMaLKu, KOTopas 3aTeM OyJeT MCIOIb30BaHa
IIPU PELICHUM IPAKTHUYECKOW HHKEHepHOM 3ajauu. [Ipaktuka ocymecrtBiusercas B PXTVY
um. JI.1. MengeneeBa u (Win) Ha HOPEANpPUATHAX, C KOTOPBIMH 3aKIOYEHBbl JJOTOBOPBI O
IIPaKTUYECKON ITOATOTOBKE.

IIpakTka mpPOBOAUTCS B OOHOM W3 IOAPA3JEICHUNM HAa3BaHHBIX MPEANPUATUN WIN
OpraHu3alui, B YACIO0 KOTOPBIX MOTYT BXOJIUTh: OTHAEIbI U MHKEHEPHbIE MATEPUATIOBEAUYECKUE
LIEHTPBI, CBA3aHHbIE C UCIIOJb30BaHMEM HAHOTEXHOJIOTMU M HaHOMAaTEepHaJOB; JaOOpaTOPHbIE U
HAy4YHO-UCCIIEI0BATEIILCKUE LIEHTPBIL.

BbiOop MecT mpoxoxaeHHs MNpakTHK A JIML C OrPaHHMYEHHBIMH BO3MOKHOCTSAMH
3JI0POBbSI TIPOM3BOJUTCA C YYE€TOM COCTOSIHHSI 37J0POBbsI OOYYaIOUIMXCS M TPeOOBaHUSMH TIO
JIOCTYITHOCTH.

3.5 IIporpamma rocyaapcrBenHoii nTorosoii arrecrauuu (I'MA)

[Iporpamma rocynapCcTBEHHOW MTOTOBOM aTTecTanuu siBisieTcs: npuioxkenuem kK OOII
OakanaBpuara.

B rocymapcTBeHHYIO HUTOTOBYIO aTTECTAIlMI0 BXOAST BBIMOJHEHHE, IOJATOTOBKA K
MpOLEAYype 3aIUThI U 3aLIUTa BHITYCKHONW KBATU(DUKAIIMOHHON pabOTHI.

3.6 ®ona oueHounbix cpeacts (POC)

®OC coznmaercs B coorBercTBUU ¢ TpeOoBanusimu DPI'OC BO s arrecranuu
oOydJaromuxcsi Ha COOTBETCTBHE UX YYEOHBIX JOCTM)KCHUU TIOATANHBIM TPeOOBaHUSIM
cootBercTByromieit OOIl GakanaBpuata i MPOBEACHUs BXoaHOro (eciu ecmsv!) v TEKyIIero
OIICHMBAHMSI, a TaK)Ke MPOMEKYTOUHON aTTectanuu odydarommxcs. POC saBrsercs cOCTaBHON
YacThI0 HOPMAaTHBHO-METOJAMYECKOTO OOECIEUYEeHUsI CHUCTEMbl OICHKH KadecTBa OCBOCHHS
oOyuaromumucs OOII, Bxoaut B cocraB OOII 6akanaBpuara.

@®OC — KOMIUIEKT METOJIMIECKAX MaTepUaAIOB, HOPMHUPYIOIINX MPOLETYPHl OICHHBAHUS
pe3yiabTaToB  OOydeHHUs, T.e. YCTaHOBJEHHS COOTBETCTBHS  Y4EOHBIX  JOCTHXKEHHH
3alUTAaHUPOBAHHBIM pe3yiibTataM oOydenuss W TpeboBanusam OOIl OGakanaBpuarta, padbodmx
porpaMM AUCHMILIUH (MOAYNEH) U MPAKTHUK.

®OC chopMupOBaH HAa OCHOBE KJIHOUEBBIX MPUHIIUIIOB OLEHUBAHUS:

— BQJIUJHOCTU: OOBEKTHI OLIEHKH MJOJDKHBI COOTBETCTBOBATh IMOCTABICHHBIM IIENISM
00y4eHus;

— HAJEKHOCTH: MHCIIOJNb30BAHUE E€IUHOOOpPA3HBIX CTaHAAPTOB M KPUTEPHUEB IS
OILICHUBAHUS JOCTHKCHHIM;

— OOBEKTUBHOCTH: pa3Hble OOyuarommecss JOJDKHBI HMETh paBHbIE BO3MOXKHOCTHU
TOOUTHCS ycrexa.

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

WNuBanmaaM u muIaM ¢ OrpaHMYSHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI (TI0 MIX 3asBJICHUIO)
IpeoCTaBIIseTCS] BO3MOXKHOCTh 00yueHus o OOII 6akanaBpuara, yauTHIBaIOLIEH 0COOEHHOCTH
X TICUXO(U3UUECKOTO PA3BUTHS, WHIUBHIYATHHBIX BO3MOXKHOCTEH M, NMPH HEOOXOIUMOCTH,
obecrnevnBaromIel KOPPEKIHIO HAPYIIEHUH pa3BUTHS U COIIMATIFHYIO aanTaIlHIo.

3.7. PaGouyass nporpaMMa BOCIIUTAHUS

PabGouast mporpamMma BocnuTaHHs, pa3paboTaHHAs W YTBEpKIACHHas 00pa3oBaTeIbHOM
OpraHM3alMeil, ONpeAenseT KOMIUIEKC OCHOBHBIX XapaKTEPUCTUK OCYIIECTBISEMOW B
o0pa3oBaTeNbHON OpraHu3ali BOCHHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
o0pa3oBaTeNbHON pOrpaMMme:

— OCJib, 3ala4, OCHOBHBIC HAITPABJICHUA U TCMbI BOCIIATATEIIHLHOMN pa6OTBI;



— BO3MOXHBIE (OPMBI, CPEICTBA W METOABI BOCIHTAHUS, BKIIOYAs HCIIOJIH30BAHHE
BOCIIUTATEIHHOTO MOTSHIINANA TUCIUTUTHH (MOTyJIeH );

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

— mokasaresnid 3()(HEKTUBHOCTH BOCIUTATEILHONH pabOThI, B TOM YHUCIIC TUIAHUPYEMbIC
JIMYHOCTHBIC PC3YJIbTAThI BOCIIUTAHUSA, U HHBIC KOMITOHCHTEI.

3.8. KajienaapHblii I1aH BOCIMTATEJILHOM padoThI

Kanennmapuplii 1uiaH BOCHUTATEIBHOM palOOThI, pa3pabOTaHHBIA M yTBEPKISHHBIN
00pa30BaTeNbHOI OpraHu3aluei, COAEepKUT KOHKPETHBIN MepeyeHb COOBITUM M MEpONpPUATUI
BOCIIUTATEIbHON HAIIPABICHHOCTH, KOTOPbIE OPraHU3YIOTCS U MPOBOAATCS 00pa30BaTENIbHON
opranuzanei M (WiM) B KOTOPHIX 0OOpa3oBaTeibHAs OpraHU3alMs NPUHUMAET Yy4acTHe, B
COOTBETCTBUM C OCHOBHBIMU HAIPaBJICHUSMHU U TEMaMH BOCHUTATEIbHOI paObOThI, BBIOpaHHBIMU
¢dbopmamu, cpeicTBaMH U METOAAMHU BOCITUTAHUS B Y4€OHOM TOAY HIIM TIEPHOAE O0yUCHHS.

4 PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHMJaeMblii pe3yiabTaT oOpa3zoBaHus Mo 3aBepuieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaesnsercs NpUoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSMH, T.€. €ro
CIIOCOOHOCTSIMM TPUMEHSATh 3HAHUS, YMEHHUS, HaBbIKM M JIMYHbIE KayecTBa B COOTBETCTBUU C
3a7jauaMu Mpo(hecCUOHAIbHON AeATeIbHOCTH.

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

Brinyckuuk, ocsouBiniit OOIL, gomken 001aaath CleayrOIUMHA KOMIETEHIUSIMHE.
4.1 YHuBepcajibHble KOMIIETEHIMU BHIMMYCKHUKOB U MHAUKATOPbI UX JOCTHKEHUS

HaumenoBanune
Kox u naumenosanue Ko n HamMeHOBaHWE HHIUKATOPa
KaTeropuu (Tpyrmiibl)
VK noctmkenus YK
YK
CucremHoe 1 YK-1 Cnoco0en | YK-1.1 3naer MeTo/1bl HOUCKA, KPUTUYECKOTO
KPUTHUYECKOE OCYIIECTBIISATh TIOWCK, | aHAIHM3a u CHHTE3A uHbOopMaIuy,
MBIIIEHUE KPUTHYCCKHIA aHAIHA3 U | IPUMCHCHHSI CUCTEMHOTO MMOIX0Ja,

CHUHTE3 HH(OpMaIuy,
IPUMEHSTh CUCTEMHBIH
MOJAXOJ JI pelleHus
MOCTaBJIEHHBIX 3a/1a4.

OCHOBAHHOTO Ha HAayYHOM MHUPOBO33PEHUHU
OpU pelIeHuH 3a1ad  NpodeccHOHATbHON
NeSITeNIbHOCTH;

VK-1.2 VYmeer aHanu3upoBaTh
BbIJIENIAs €€ 0a30BbIE€ COCTABIISAIOLINE;
VK-1.3 VYmMmeer HaxoauTh U KPUTHYECKU
aHAJIM3UPOBATh HH(OPMALIHIO0, HEOOXOAUMYIO
JUISL pELIeHus 3a1a4H;

VK-1.4 VYmeer omnpenensiTb U OLEHUBATH
BapHaHThl BO3MOXHBIX PELICHUN 3a/1au;
VK-1.5 Bnaneer HaBpIKaMH pacCMOTPEHHS
BO3MOKHBIX BapHaHTOB peEIICHUS 3aj]auHu,
OILIEHUBAHMSI X JJOCTOWHCTB U HEIOCTATKOB.

3ajauy,

Pazpabotka u YK-2 Criocob6en | YK-2.1 3naer mpaBwia U YCIOBHOCTHU IpH
peanu3aliysi MPOeKTOB | OMPEACTATh KPYT 3a/1a4 | BHITIOJTHEHUN KOHCTPYKTOPCKOM
B paMKax | JOKyMEHTAllH [IPOEKTa,

IIOCTaBJIICHHON e U
BbIOMpaTh

VYK-2.2 3HaeT 0CHOBBI pacyeTra Ha MPOYHOCTb,
KECTKOCTh M YCTOMYMBOCTH  AJIEMEHTOB
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OIITUMAJIbHEIE
CIoCcoObI UX PEIICHHUS,
HACXOIs u3
JIEUCTBYIOLIUX

MIPABOBBIX HOPM,

MMEIOIINXCA PECYpPCOB
Y OTPAHUYEHUN.

o0opymoBaHus XUMUYECKON
MPOMBIIUICHHOCTH;
VK-2.3 3HaeT TEXHOJOTMYECKHE PaCUEThI

arraparoB XHMHYCSCKOHN IIPOMBIINITICHHOCTH;

VK-2.4 VYwmeer omnpenensit OXUAaeMbIC
pe3yabTaThl  MPOEKTUPOBAHMS  3JIEMEHTOB
obopymoBaHus XUMUYECKON
IPOMBIIIJIEHHOCTH

YK-2.5 YmeeT onpenensite crocod penieHus
KOHKPETHOW  3ajaud IpOeKTa, BbIOMpas
ONTUMAIBHBIA ~ CHOCO0 M HCXOAsS W3

JeUCTBYIOIMX MPaBUJI U TPAHUYHBIX YCIOBUI
IIPU BBIIIOJHEHUM IPOEKTHON JOKYMEHTAIU!
Y UMEIOLINXCS PECYPCOB M OTpaHUUYCHUH;
VYK-2.6 Ymeer pewmaTh KOHKPETHBIE 3a/au
npoekTa TpebyemMoro KadectBa U 3a
YCTaHOBJIEHHOE BpeMs,

VYK-2.7 VYmeer mnyOIWYHO TPEACTaBIATH
pe3yibTaThl PpEIIeHUs KOHKPETHOH 3ajauu
IIPOEKTA;

VK-2.8 Brnageer cnocobamMu W TpHeMaMHu
U300paXEHUsI  JJIEMEHTOB  XHUMHUYECKOTO
o0opyJOBaHUS B OJHOW U3 IrpadUUecKux
CHUCTEM;

VK-2.9 Bnameer MeTomaMmu
OPUMEHUTEIBHO K pacueraMm
XMUMHUYECKOH MPOMBIIIIEHHOCTH;
VYK-10 Brnageer HaBbIKaMH MPOEKTHUPOBAHUS
IPOCTENIINX anrnaparos XMUMHUYECKOH
MIPOMBIIIJIEHHOCTH.

MEXaHUKH
anmnaparoB

Komanzgnas pabora u
JUJIEPCTBO

VK-3 Cnocoben
OCYIIECTBIISATh
COIIMAJIEHOE
B3aMMOJIEHCTBHE U
pean30BhIBaTh CBOIO
POJb B KOMaH/IE.

VK-3.1 3Haer ¥ MNOHMMaeT OCOOEHHOCTH
IIOBEACHHMS paboTHUKOB MpeNPUATHIA
XUMHUYECKON TTPOMBITIINIEHHOCTH;

VK-3.2 3HaeT OCHOBHBIE THIIBI COIIMAIBLHBIX
B3aUMOICUCTBUI u COLIMaNbHO-
MICUXOJIOTHYECKHe KpUTepuHu 3P (HEKTUBHOCTH
YIPABJIECHUS KOJUIEKTUBOM;

VK -3.3 VYmMeer B3auMMOJCHCTBOBATH C
OpYTMMH YJ€HAaMH KOMaHJbI, B TOM YHCIE
ydyacTBOBaTb B oOMeHe uH(popMaluen,
3HAHUSIMU U ONBITOM;

VYK-3.4 VYmMeer ucnonb3oBaTb COBPEMEHHBIE
COLMAJILHO-TICUXOJOTHYCCKUE  TEXHOJOTHH
YIPABJICHHS KOJUIEKTHBOM;

VK-3.5 BnageeT OCHOBHBIMM METOJaMU
cobopa u aHanMsa uH(popMaluuy,
crocoOCcTBYIOMIEH Pa3BUTHIO oO1eit
KYJIBTYPbI M COLIMATTU3AINH JINYHOCTH;

VK3-6 Bmageer cmocobaMu MOTHBALUU
YJICHOB KOJJIEKTMBA K JIMYHOCTHOMY H
npodeccnoHaIbHOMY Pa3BUTHIO.

KommyHnukanust

VYK-4 Criocoben

VK-4.1 3Haer OCHOBHBIE CITOCOOBI
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OCYIIECTBIISTh
JIEJIOBYIO
KOMMYHUKAITUIO B
YCTHOM U MUCbMEHHOM
dopmax Ha
roCcyJ1apCTBEHHOM
sa3b1ke Poccuiickon
denepanuu U
MHOCTPaHHOM(BIX )
s3bIKe(ax).

COUETAEMOCTH  JIKCMYECKUX  CAMHMI] U
OCHOBHBIE CIIOBOOOpa3oBaTeIbHbBIE MOJENH,
PYCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB U
BBIPOKECHHUH MPodhecCHOHATBHOMN peyH;
VK-4.2 3Haer OCHOBHBIE MPUEMBI U METOJIbI
pedepupoBaHus u AHHOTHUPOBAHUS
JUTEPATYphl MO CHEHHAIBHOCTH, MPUEMBI
paboThl C OpHUTHMHAIBHOW JIUTEPATYpOHl 10
CHEIUATBbHOCTH;

VYK 4.3 3Haer NacCMBHYIO W aKTHUBHYIO
JCKCUKY, B TOM 4HCIE, OONICHAYYHYIO U
CHeIHabHYIO TEPMHUHOJIOTHIO,
HEOOXOMUMYIO JUIsl PEHICHHs] CTaHIapTHBIX
KOMMYHUKATHBHBIX 3a/1a4;

YK 4.4. Ymeer HCII0JIb30BaTh
UH(GOPMaIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTMM TIpPH  TIOMCKE HEO0OXOIUMOit
uHpOpMAIlMU B TpOIEcce  PEIICHUS
CTaH/IApPTHBIX KOMMYHUKATUBHBIX 3aJa4 Ha
roCyJapCTBEHHOM M HHOCTPAHHOM SI3BIKAX;
YK-4.5 VYwmeer paboTaTh C OpHUTHHAIBHON
JUTEPATYPOH IO  CHELUAIBHOCTH  CO
CIIOBapem;

VK-4.6  Buageer  BeaeHHUEM  JI€JIOBOM
NEPENUCKH Ha UHOCTPAHHOM SI3bIKE, PEUYEBOMA
NEeSATEIIbHOCThI0 TIPUMEHUTENBHO K cdepe
OBITOBOM u npodeCcCuOHAITBHON
KOMMYHHKAITUH;

VK-4.7 Bnameer  BeneHMEM  JI€JIOBOM
MEpenucku € y4eToM  OCOOEHHOCTEH
CTHJIUCTUKH opHUIMATBEHBIX u
HEO(MUIMATIBHBIX THMCEM, COLMOKYJIbTYPHBIX
pa3znuuuii B dopMaTe KOPPECTOHACHIIMU Ha
roCyJapCTBEHHOM M HHOCTPAHHOM SI3BIKAX;
VK-4.8 Bnageer  HaBbIKAMHM  PEUYEBOM
NESATETLHOCTH TMPUMEHHUTEIIBHO K  cdepe
OBITOBOI u npogeccuoHaTbHON
KOMMYHHUKAIIMW, OCHOBaMH MyOJIMYHON peyH;
VK-4.9 Brnageer OCHOBHOM HMHOSA3BIYHOMN
TEPMUHOJIOTHEN CIENUaTbHOCTH, OCHOBAMH
pedepupoBaHus u AHHOTHUPOBAHUS
JUTEPATYPHI 110 CHEIUATHLHOCTH.

MexKkynpTypHOE
B3aUMOJICIICTBUE

YK-5 Cnocoben
BOCIIPMHUMAThH
MEXKYJIBTYPHOE
pazHooOpasue
oOrmiecTBa B
COIHAIbHO-
HUCTOPHUYECKOM,
9THUYCCKOM U
bunocopcrom
KOHTEKCTaX.

VYK-5.1 3HaeT 0OCHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO TPOIecca U ATAIIbI
ucTopuueckoro passurus Poccuuy;

VYK-5.2 3Haer 3THO-KyJIbTYpHBIE U
COLMAJIBHO-TTOTUTUYECKHE MTPOLIECCHI
CTaHOBJIEHUS] POCCUNCKON
rOCyJJapCTBEHHOCTH;

VYK-5.3 3naer mecto u posib Poccun B
HCTOPHUHU YEJIOBEYECTBA B COBPEMEHHOM
MUDE;
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YK-5.4 3HaeT OCHOBHBIE pa3feiibl U
HarnpasJieHus ¢puinocodun, a TakKe METOIbI 1
npreMbl GUIOCOPCKOTO aHATN3a IPOOIIeM;
VYK-5.5 3HaeT HpaBCTBEHHBIE IIEHHOCTH,
MPEJCTABICHHUS O COBEPIICHHOM YEJIOBEKE B
Pa3IUYHbIX KYJIbTYpax;

VYK-5.6 YMmeeT ocMbICIMBATH COIIUATBHO-
MOJIMTUYECKHE MTPOLIECChI, COOBITUS U
sBreHust B Poccun 1 MEUpOBOM cO001IIECTBE B
UX TUHAMHKE ¥ B3aUMOCBSI3H,
PYKOBOJICTBYSICh IPUHITUIIAMH HAY9IHON
00BEKTUBHOCTH U UCTOPU3MA;

YK-5.7 Ymeer ¢popmupoBats u
apryMEeHTHPOBAHHO OTCTauBaTh COOCTBEHHYIO
MO3HIIMIO TIO0 PA3IUYHBIM IPoOIeMaM
UCTOPHH,

VYK-5.8 YMmeer noHuMarh U aHaIU3UPOBATh
MHPOBO33PEHYECKHE, COIIHATIBHBIC U
WHAUBHUAYaJIbHBIE TPOOIEMBbl COBPEMEHHOM
KU3HU;

YK-5.9 Ymeer rpaMOTHO BECTH IUCKYCCHIO,
apryMEHTHPOBAHHO OTCTaMBATh CBOIO
MO3UIUIO TI0 3HAYUMBIM (HUIT0COPCKUM
npoOjeMaM COBPEMEHHOM KU3HU, OMUPAsICh
Ha HapaOOTaHHBIN B ucTOpuU (prstocopuun
Marepua,

VYK-5.10 YMeeT KOHCTPYKTUBHO
B3aMMOJICHCTBOBATH C JIFOJIBMHU C YIE€TOM
aHaJIN3a X COLMOKYJIbTYPHBIX OCOOCHHOCTEH
B IEJISIX YCTICIITHOTO BBHITTOJTHEHHSI
npodecCHOHANBHBIX 3a]1a4;

VYK-5.11 Brnageer npencraBneHusIMU 00
UCTOPHUH KaK HayKe, OCHOBaMU
HCTOPHUYECKOTO MBIIICHHST,

VK-5.12 Brnageet npeacTaBieHus MU 00
OCHOBHBIX 3Talax B UCTOPHU YEJIOBEYECTBA U
WX XPOHOJIOTHUH;

VK-5.13 Brnageer HaBbIkamMu aHain3a
UCTOPUYECKHX UCTOYHHUKOB,;

VYK-5.14 Brnageer HaBbikaMu (puiI0cOPCKOi
KYJIbTYPBI JJIs1 BBIPAOOTKH CUCTEMHOTO
I[EJIOCTHOTO B3TJIs1/1a Ha JICHCTBUTEILHOCTb.

Camoopranuzanus u
camopasBUTHE (B TOM
qucie
3I0pOBBhECOEPEIKEHNE)

YK-6 Cnocoben
YIIPABJIATH CBOUM
BpPEMEHEM,
BBICTpanBaTh U
peaT30BhIBAThH
TPAaEeKTOPHUIO
CaMOpa3BHUTHUs HA
OCHOBC IMPUHIIUIIOB
o0Opa3oBaHUs B

TEeYEeHHE BCEU KU3HU.

VK-6.1 3Haer conuanbHO-IICUXOJIOTHYECKUE
TEXHOJIOTHH Pa3BUTHS U CAMOPA3BUTHS;
VK-6.2 3HaeT cBOM IMYHOCTHEIE,
CUTYaTUBHBIC, BPEMECHHBIE U JPYTHE PECYPCHI
Y UX TIpeebl;

VK-6.3 VYmMeer mmaHupoBaTh U peniaTh
3a/1a4i COOCTBEHHOTO MPO(hecCHOHATBLHOTO U
JUYIHOCTHOTO Pa3BUTHS;

VYK-6.4 YMmeeT KpUTHUECKH OLIECHUBATh
3(PEKTUBHOCTD UCTIOIH30BAHUSI BPEMEHH H
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JIPYTHUX PECYpCOB MPHU PEIICHUU
MOCTABJIEHHBIX 3a7a4;

YK-6.5 Braneer npuemamu aHanmsa
COOCTBEHHBIX JCHCTBUI NIPH YIIPABICHUN
KOJUIGKTHBOM U TIPU CAaMOOPTaHU3AIINY;
YK-6.6 Bnaaeet npegocTaBieHHbIMU
BO3MOXKHOCTSIMU JIJIsI TPUOOPETEHUS HOBBIX
3HAHUW M HABBIKOB.

Camoopranmzanus u | YK-7 Crnioco6en | YK-7.1 3naet posnb 1 3HaueHuE PU3HUECKON
camopa3BHUTHE (B TOM | HOJACPKUBATH KYJIbTYPBI B )KU3HH Y€JIOBEKa U OOIIEeCTBA;
qucie JOJIKHBIN YPOBEHb | BUABI PU3UUECKUX YIIPAKHEHHI; HAyYHO-
3m0poBbecOepexenne) | pusnueckomn MPAKTUYECKHE OCHOBBI (PU3HYECKOM
[IOJIFOTOBJIIEHHOCTH KYJIBTYPBI ¥ 30pOBOT0 00pa3a KU3HH,
st obecrieuenust | YK-7.2 YMeer noaaepxuBath TOJDKHBIN
MIOJIHOLIEHHOM YPOBEHb (PM3NYECKOH MOATOTOBICHHOCTH IS
COLIMATILHOM u | obecrieueHus MOJHOIEHHON COLUaIbHOU U
npodeccuoHanbHOM npodecCHOHaTBHOMN IEeITETHLHOCTH,
IEsITEIbHOCTH. VK-7.3 YMmeeT Hcr1onb30BaTh OCHOBEI
(u3NIECKOl KyIbTYpBI TSI OCOZHAHHOTO
BbIOOpa 3/10pOBbecOEeperaronux TEeXHOIOTHIA
C YYETOM BHEIIHUX U BHYTPEHHUX YCIOBHM
peanuzanuu npodeccuoHanbHOMI
NESITENIbHOCTH;
VK-7.4 Bnageet cpeacTBaMH U METOJaMU
YKpEIIEHUS 3J0pOBbs, PU3NYECKOTO
CaMOCOBEPILIECHCTBOBAHHUS; IOJKHBIM
ypOBHEM  (PU3MUECKON IOATOTOBIECHHOCTU
Ui obecrieueHus TOJTHOLEHHOM ColMalbHON
1 1po(heCcCUOHATILHOM eSITEIbHOCTH.
be3onacHocTh VK-8 Crnioco6en | YK-8.1 3HaeT ocHOBHBIE TEXHOC(hEPHbIE
KU3ZHEJEATEIIbHOCTH | CO3/aBaTh U | OTIACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;
MO ICPKUBATH B | YK-8.2 3naer xapakrep Bo31eHCTBUA
MOBCEIHEBHON JKM3HU | BPEAHBIX U OMACHBIX (PAKTOPOB HA YEJIOBEKA U
" B | IPUPOAHYIO CPENLY, METO/IbI 3AILUTHI OT HUX
npodeccuoHanbHOM MIPUMEHUTEIBHO K cpepe cBoei
JESATEIIBHOCTH npodeccuoHaIbHOMN e TeTbHOCTH;
6e3onacHeie  ycioBus | YK-8.3 Ymeer obecneunBath 6e30macHbIe
JKU3ZHEJEATEIBHOCTH u/unu KoM(OPTHBIE YCIOBUS TPYAa Ha
JUISt COXpaHeHHUs | pabodyeM MecTe, B TOM YHCJIE C TIOMOIIBIO
IIPUPOJHON Cpelbl, | CPEICTB 3aLIUTHI;
obecrnieyeHus VYK-8.4 YMmeeT BbISBIATh U yCTPAHATH

YCTOMUYMBOTO Pa3BUTHUS
obmiecTBa, B TOM
4yluclie TpU Yyrpo3e u
BO3HUKHOBEHUU
Ype3BbIYANHBIX
CUTyallMil W BOEHHBIX
KOH(JIUKTOB.

MPOOJIeMBI, CBSI3aHHBIE C HAPYIICHUSIMU
TEXHUKHA 0€30MMaCHOCTH Ha paboveM MecTe
MIPUMEHHUTENHHO K cpepe cBoei
npodeCCHOHATBHON IEATETLHOCTH;

VK-8.5 Ymeer ocymiecTBAsTh ASUCTBUSA 11O
MPEIOTBPALLICHUIO YPE3BBIYANHBIX CUTYAINH;
VK-8.6 Bnageer 3akoHOIATENbHBIMYA U
HOPMAaTHBHO-ITPABOBBIMH aKTaMH B 00JIaCTH
0€30MacCHOCTH U OXPaHbl OKPYKarOIIeH
CpeIbl;

VK-8.7 Bnaneer ciocodaMu ¥ TEXHOJIOTASIMHI
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3aIUThI B YPE3BBIYANHBIX CUTYAIUSIX U B
YCJIOBHSIX BOGHHOT'O BPEMECHH,

VK-8.8 Bnageer noHsaTuiiHo-
TEPMUHOJIOTMIECKUM aIllapaToM B 001acTH
0e30IMacHOCTH;

YK-8.9 Bnaneer HaBbIKaMu pariioHAIU3AIUN
npodecCHnOHALHOM JIEATEIIEHOCTH C 1ETbI0
obOecreyeHns 6€30aCHOCTH M 3aIMThI
OKPY>KaIOILEH CPEJIbl.

Wnkiro3uBHas VK-9 Crmoco0OeH | YK-9.13HaeT ¥ IHOHHUMAaeT OCOOEHHOCTHU
KOMIICTCHTHOCTb HCIIOJIb30BaTh 0a30BbIC | OBEICHUS YJICHOB KOJUUICKTHBA c
Ne(hEeKTOIOTHUECKIE OTPAaHUYCHUSIMH T10 3]J0POBBIO
3HaHUsA B counmaibHOM | YK-9.2  VmMmeer  B3amMOJCHCTBOBaThH C
U TMpOPECCHOHAIBHON | YICHAMH KOJUICKTHBA C OTPaHUYCHHUSIMHU I10
chepax. 3/I0POBBIO;
VK-9.3 Bnageer  mpuemamu a”Hajn3a
COOCTBEHHBIX JCWCTBUI Tpu OOLICHUH C
YJICHAMH KOJUIEKTHBA C OTPAaHUYCHHSAMHU 10
3/I0POBBIO.
DKOHOMUYECKAS VK-10 Cnoco0en | YK-10.1 3HaeT 0CHOBBI 9KOHOMHYECKOM
KyJIbTYypa, B TOM MIPUHUMATh KYJIBTYpBI, B TOM uncie (UHAHCOBOM
yuciie GuHAHCOBasi | 0OOCHOBaHHBIC TPaMOTHOCTH;

IPaMOTHOCTh 9KOHOMMYECKHE VK-10.2 YMeeT HCI0IB30BaTh 3HAHHUS OCHOB
pPEIICHUS] B PA3JIMYHBIX | 9KOHOMHUKHU MIPU MPUHITHH 000CHOBAHHBIX
001acTax PEIICHUI B Pa3IMYHBIX 001aCTsIX
JKM3HEEITCILHOCTH. JIeITSIbHOCTHU

YK-10.3 Brnageet HaBbIkaMu BBIOODA;
SKOHOMHUYECKH 0OOCHOBAHHBIX PEIICHUN B
Pa3IUYHBIX 00JACTSIX KUIHEACSITEIbHOCTH.

I'paxxnanckas VYK-11 Cnoco0Oen | YK-11.1 3Haer npaBoBble HOPMBI,

MO3UIIUS dbopmMupoBaTh (dhopMupyrolIe HETEPITUMOE OTHOIICHHE K
HETEPIIUMOE KOPPYIIIMOHHOMY TOBEICHHIO;
OTHOLLIEHHE K | YK-11.2 Ymeer peanuzoBbIBaTh HETEPIIUMOE
KOPPYIIIUOHHOMY OTHOIIIEHHE K KOPPYNIIHOHHOMY TTOBEICHHUIO
MMOBEJICHUIO. B PA3NIMYHBIX cepax AesaTeIbHOCTH;

VYK-11.3 Brnageer MmeronamMu (popMUPOBAHUS
HETEPIHUMOT0 OTHOIIEHUS K
KOPPYIIIHOHHOMY MTOBEJICHHIO.

4.2 OowenpodeccHOHATbHbIE KOMIIETEHIIMM BBINYCKHUKOB M HMHAUKATOPbI HMX

JAOCTHIKCHUSA

Koxa u sanmenosanune OIIK

Kon n nHaumenoBanue nnaukaropa goctuxkenus OIIK

OIIK-1 Cnocoben permats 3agau,
OTHOCSIIUECS K NMPOo¢ecCHOHATBHOMN
NeSITeIbHOCTH, TPUMEHSS METOMbI
MOJICITMPOBAHMS, MaTEeMaTHYECKOTO
€CTeCTBEHHOHAYYHbIE U
OOLIeMH)KEHEPHbIE 3HAHUS.

aHalln3a,

OIIK-1.1

OIIK-1.3

MOJIETTUPOBAHUS,
0OIIEeNHKEHEPHBIX JUCITUTIINH;
OIIK-1.2.
poeCCUOHATBHOW  JIeATEITLHOCTH,
MOJIETTUPOBAHUS,
€CTCCTBCHHOHAYYHEBIC U O6H.[CI/IH)KeHepHBIe 3HaHUA,

3HaeT MeETOIBI

OCHOBBI

MaTeMaTUu4CCKOIro

C€CTCCTBCHHBIX HayK

YmMmeer peuiatk 3aJadd, OTHOCAIIUCCA

MIPUMEHSIS
MaTeMaTHU4YECKOIr o
Bnaneer

METOJaMU pPCLICHUA

aHaImn3a,

u

K

METO/IBI
aHalmu3a,

3agad
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npoecCHOHATLHON  IeATEeNhHOCTH, TMPUMEHSS
MOJIEIIMPOBAHUS, MaTeMaTU4eCKOro
€CTECTBCHHOHAYYHBIC U OOIICHHKEHEPHBIC 3HAHMSI.

METOAbI
aHajmn3a,

OIIK-2 CnocobeH yuyacTBOBaTh B
IIPOEKTUPOBAHNU TEXHUUYECKHX
00BEKTOB, CUCTEM U
TEXHOJIOTUYECKUX ITPOLIECCOB C
Y4€TOM 3KOHOMHUYECKHX,
9KOJIOTUYECKUX, COLIUAIBHBIX U
JIPYrUX OrpaHUYCHUMN.

OIIK-2.1 3HaeT OCHOBBI NPOECKTUPOBAHUS TEXHUUECKUX
00BEKTOB, CHCTEM M TEXHOJOTUYCCKUX MPOIIECCOB;
OIIK-2.2 YMeeT npoeKTUPOBATh TEXHUIECKHUE OOBEKTHI,
CHUCTEMBI M TEXHOJIOTHYECKUE MTPOLIECCHI;

OIIK-2.3 Bnageer MeTogaMu NpOCKTUPOBAHUS
TEXHUUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOTHUECKHUX
MIPOLIECCOB C YYETOM 3KOHOMHUYECKHX, SKOJIOTUYECKHX,
COIIMAJIBHBIX U IPYTUX OTPAaHUYCHUM.

OIIK-3 CnocobeH yuyacTBOBaTh B
yIIPaBJICHUH PO ECCHOHATLHOM
NeSITeIbHOCTBIO, MCTIONB3YS 3HAHHS
B 00JIaCTH MPOEKTHOTO
MEHEDKMEHTA.

OIIK-3.1 3HaeT OCHOBBI MPOEKTHOI'O MEHEKMEHTA U OCHOB
YIPABJICHUS IPOU3BOICTBOM;

OIIK-3.2 YMmeeT npuMeHATh Ha TIPAKTUKE 3HAHUS B 00J1aCTH
MIPOEKTHOTO MEHEPKMEHTA U YIIPaBIIEHUS IPOU3BOJICTBOM;
OIIK-3.3 Bnazneer HaBbIKaMH y4acTHs B YIIPABICHUU
npodecCHOHATEHOM JIeATEIIBHOCTHIO, HCIIOIB3YsI 3HAHUS B
00J1acTH MPOEKTHOTO MEHEKMEHTA.

OIIK-4 CniocoGeH mpoBOIUTh
U3MEpeHHs U HaO0IeHus B cepe
npodeccuoHaNbHOM NesTeNbHOCTH,
00pabaTbIBaTh U MPEACTABIATH
HKCIIEPUMEHTAaJIbHBIC JaHHEIE.

OIIK-4.1 3HaeT OCHOBBI METPOJIOTHMH U MaTEMaTHUYECKON
CTaTUCTHKH;

OIIK-4.2 YMmeeT cucTeMaTH3UpOBaTh U aHAITM3UPOBATH
pe3yabTaThl PU3MYECKUX U XUMUUYECKUX KCIIEPUMEHTOB,
HaOJIOACHNH, N3MEPEHUH, a TAK)KE PE3YJIbTaThl PACUETOB
CBOMWCTB BEILIECTB U MaTepHaJIOB;

OIIK-4.3 YmMeer cocTaBisATh OTYETHI 10 Y4eOHO-
HCCIIEeI0BATENILCKON JeSITeIbHOCTH, BKIIFOYAsl aHATIU3
9KCIIEPUMEHTAIIBHBIX PE3YJIbTATOB, COIIOCTABIICHUS UX C
U3BECTHBIMU aHAJIOTAMU;

OIIK-4.4 Bnaneer HaBbIKaMH (OPMHUPOBAHUS
JEMOHCTPALIMOHHOI0 MaTepHala v NMpeACcTaBICHUS
pe3yJIbTAaTOB CBOEH MCCIIENOBATENBCKON NESITEILHOCTH HA
Hay4YHbBIX KOH(QEPEHIHSX, BO BpeMs IPOMEXYTOUHBIX U
WTOTOBBIX aTTeCTAIlHI.

OIIK-5 CniocobeH periats Hay4HO-
HCCIIEeI0BAaTEIbCKHE 3a/1a4H TIPH
OCYILIECTBIIEHUH MPO(HECCHOHAIbHON
NeSITETbHOCTH C TIPUMEHEHUEM
COBPEMEHHBIX MH(POPMAIIIOHHBIX
TEXHOJIOTUH M TTPUKIIATHBIX
anmnapaTHO-IPOrPaMMHBIX CPEJCTB.

OIIK-5.1 3naet coBpeMeHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH, IPUKJIaIHbIE allllapaTHO-IPOrpaMMHbIE
CpeAcTBa U HOPMbI HHPOPMALIMOHHOM 0€301MacHOCTH JIs
pelLIeHNs] HayYHO-HCCIIeI0BaTeNbCKHX 3a/1a4 B 0071acTH
poeCcCHOHATILHOM 1eATeIbHOCTH

OIIK-5.2 YMmeeT npuUMEHSTh COBPEMEHHbIE
MH(pOpPMaIMOHHbIE TEXHOJIOTUH U IPUKJIIA/IHbIE alllapaTHO-
MIPOrpaMMHBIE CPEACTBA [Tl pEIICHUS Hay4yHO-
HCCIIeIOBATENbCKUX 3a1au B 00J1aCTH Mo ecCHOHATbHON
NeSITeNIbHOCTH;

OIIK-5.3 Brnageet coBpeMeHHBIMH HH(OPMAIIMOHHBIMU
TEXHOJIOTUSIMH U TIPUKJIATHBIMU aIapaTHO-ITPOrPAMMHBIMHA
CpEICTBaMH.

OIIK-6 CnocobeH npuHUMAaTh
000CHOBaHHBIE TEXHHUECKHUE
pelieHus B mpodeccuoHaIbHOM
JesTeTLHOCTH, BRIOUpATh
sddekTuBHbBIE U 0e30MacHbIS

OIIK-6.1 3HaeT OCHOBBI SKOHOMHYECKOH 3 (HEKTUBHOCTH U
0€30MaCHOCTH TEXHUYECKUE PEIICHUS TPH ITIAHUPOBAHUH
HKCIEPUMEHTOB U pa3pabOTKe TEXHOJIOTHH;

OIIK-6.2 YMeer onpenensars nepeueHb 000py10BaHUs Ha
IIPOM3BOJICTBE M B 1a00paTopuu, obecneunBaroniee
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TCXHUYCCKHEC CPCACTBA U
TCXHOJIOTHH.

6e3omacHoe U A3PPEKTUBHOE MPOU3BOACTBO UIIH MTPOBEACHUE
IKCIIEPUMEHTOB;

OIIK-6.3 Bnageet HaBbIKaMU IPUHSATHS 000OCHOBAaHHBIX
TEXHUYECKHX PeUIeHul B IpodeccHoHaIbHOM
NesITeIbHOCTH, BEIOOpa 3()(hEKTUBHBIX U OE30IACHBIX
TEXHHYECKHUX CPEACTB M TEXHOJIOTHUH.

OIIK-7 CnocoGeH aHaIM3upOBaTh,
COCTaBJISITh U IPUMEHSTh
TEXHUUYECKYIO JOKYMEHTAIIHIO,
CBSI3aHHYIO C MPO(ecCHOHANbHOM
JESITEIbBHOCTHIO, B COOTBETCTBHUH C
JIEHCTBYIOIIMMU HOPMATUBHBIMU
JOKyMEHTaMU B COOTBETCTBYIOIIEH
OTpAacIH.

OIIK-7.1 3Haetr HOpMBI U MpaBUIa COCTABICHUS
TEXHUYECKOH TOKYMEHTAllMU B 00J1aCTH CBOCH
npodeccnoHabHO 1eATENbHOCTH;

OIIK-7.2 YMeer cocTaBisATh U aHAJIM3UPOBATh
TEXHUUYECKYIO JOKYMEHTAIIHIO, CBSI3aHHYIO C
poeCCHOHATTBHON IEATEIbHOCTHIO;

OIIK-7.3 Brnaneet HaBbIKAMH UCIIOJIB30BAHUS TEXHUUECKON
JIOKYMEHTAIH, CBSI3aHHOW ¢ Ipo¢eCCUOHaIbHON
NeSITeNIbHOCTHIO, B COOTBETCTBUU C ICUCTBYIOIIMMHU
HOPMaTHUBHBIMU JOKYMEHTAMH B COOTBETCTBYIOIIEH
OTpacIIu.

OIIK-8 Cnioco6en moHUMaTh
HPUHIUITB pA0OTHI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH U
UCIIOJIB30BaTh MX JIJISl PEIICHHSI
3a/1a4 MpoQeCcCHOHATILHON
JeSITeIIbHOCTH

OIIK-8.1. 3naer u cobmogaeT HOPMBI HHYOPMAITIOHHON
0e30macHOCTH B MPO(ECCHOHANBHON IESTEeIbHOCTH;
OIIK-8.2. YMeer pemiaTh HHKCHEPHO-TEXHUYECKHE 33]a91
U 3aJ1a4¥ BBIYMCIUTEIBHON MaTEMAaTUKU C IPUMEHEHHEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB H SI3BIKOB
IPOrPaMMHPOBAHHS;

OIIK-8.3.Bnaneer coBpeMeHHbIMU UH(OPMALMOHHBIMU
TEXHOJIOTHAMU IIpH cOope, aHamu3e, 00padoTKe 1
MPECTaBICHUH HHPOPMALINH.
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIUN BBINYCKHUKOB U HHAUKATOPbI HX JOCTHKCHUA

3agaua O0bexT Mi1n 00J1aCTH Koa n HaumeHoBaHue Kon u nHaumenoBanue | OcHoBaHue (pogeccuoHAIBHBIN
npodeccuoHaILHOM 3HAHUSA npogeccuoHaILHOM HHIMKATOpA CTaHJAAPT, AaHAJIM3 ONbITA)
AesITeJIbHOCTH KOMIIeTeHIIUH NOCTUKEHHS O000menHbIe TPYIOBbIE
npogdeccuoHaIbLHOM byHxunn
KOMIIETEeHIIUH
Tun 3axa4 npogeccnoHaNbHOI 1esITeIbHOCTH: HAYYHO-HCCIeA0BATEIbCKUH
1. Coop u 1. OCHOBHBIE THUIIBI ITK-1 Cnocoben IIK-1.1. 3naer ocHoBHbie | [IpodeccronanbHbIi CTaHIAPT

CpPaBHUTEJBHBIN aHAIN3
JAHHBIX O
CYIIECTBYIOIIUX TUTIAX U
MapKax MaTepuaioB, UX
CTPYKTYpPE U CBOWCTBAX,
croco0ax pa3paboTKu
HOBBIX MaTE€pPHUAJIOB C
3a/IaHHBIMU
TEXHOJIOTUYECKUMHU U
(GyHKIIMOHATBHBIMU
CBOWCTBaMHU
MIPUMEHUTEIBHO K
PEIICHUIO MOCTaBIEHHBIX
3a/1a4 C UCIOJIb30BaHUEM
0a3 TaHHBIX U
JUTEpaTypPHBIX
HMCTOYHHUKOB;

2. Ananu3, 000CHOBaHHUE
Y BBITIOJITHEHHE
TEXHUYECKUX ITPOEKTOB B
YaCTH PallMOHATLHOTO

COBPEMEHHBIX
KOHCTPYKLUOHHBIX U
(YHKIIMOHATIbHBIX
HEOPraHUYECKUX
(METAILITUYECKUX U
HEMETAJUTHYECKUX) U
OpPTraHUYeCKUX
(MOTUMEpHBIX U
YTIIEPOIHBIX )
MaTepHaIoB; KOMIIO3UTOB
Y TUOPUTHBIX
MaTepuasos;
CBEPXTBEPIBIX
MaTepuasos;
UHTEJUICKTYaJIbHBIX U
HAaHOMAaTEPHAJIOB, MIEHOK
Y TIOKPBITHH;

2. TexHonoruueckue
IIPOIIECCHI TPON3BOJICTRA,
00paboTKu 1

MOAH UK

KCIIOJIb30BaTh Ha
MPAaKTHKE 3HAHUS 00
OCHOBHBIX THIIaxX
METaJUIMYECKUX,
HEMCTAINIMYCCKUX U
KOMITO3UIIMOHHBIX
MaTepHaJIOB Pa3InYHOTO
Ha3HA4Y€HHUs, O BIUSHUU
¢dazoBoro u
CTPYKTYPHOTO COCTOSIHUS
Ha CBOICTBA MaTepHaIoB

THUIIBI METAJIJIMYCCKUX,
HEMETAJNINYSCKUX 1
KOMITO3UIIMOHHBIX
MaTepUaJIOB Pa3IUNYHOTO
Ha3Ha4Y€HUs, O BJIMAHUU
($ha30BOro 1 CTPYKTYPHOTO
COCTOSTHUSI Ha CBOMCTBa
MaTepualioB

NK-1.2. Ymeer
HCIIOJIb30BaTh Ha
IIPaKTHKE 3HaHUS 00
OCHOBHBIX THITaX
MaTEepPUaJIOB U O BIUSHUAN
($a30BOro U CTPYKTYPHOTO
COCTOSIHUS Ha CBOMCTBA
MaTepuasoB

40.136 «Cneunanuct B 006JacTH
pa3paboTKu, COMPOBOXKICHUS U
MHTETPAIlIH TEXHOJIOTHIECKUX
MPOLIECCOB U MTPOU3BOJICTB B
00J1aCTH MaTEePUAIOBEICHUS U
TEXHOJIOTHH MAaTEPHAIIOBY,
YTBEPKICHHBIN ITPUKAZOM
MunuctepcTBa Tpyaa u
COLMAIIbHOM 3a1uThl Poccuiickon
®eneparun ot 03.07.20109.

Ne 477n.

A: Pa3paboTka, CONpOBOXKACHUE U
WHTETPAIUS THITOBBIX
TEXHOJIOTUYECKUX MPOIIECCOB B
00J1aCcTH MaTEePUAIOBEICHUS U
TEXHOJIOTUH MaTepuasioB (YpPOBEHb
kBanudukanuu — 6)
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BbIOOpa MaTepraoB B
COOTBETCTBHH C
3aJJaHHBIMH YCIIOBUSIMU
NPHU KOHCTPYUPOBAHHUU
HU3CTINH,
MPOEKTUPOBAHUU
TEXHOJIOTUIECKHIX
MIPOIIECCOB
MIPOU3BOJICTBA,
00paboTKHu 1
nepepaboTku
MaTEepHAIIOB, HETHITOBBIX
CPEACTB ISl UCTIBITAHUI
MaTepHaloB,
nosryabpuKaToB u

7631 (105051

MaTepHaJIOB U ITOKPBITHH,
JIeTajiell 1 U30CeIIni;
00opyI0BaHueE,
TEXHOJIOTHYECKas
OCHACTKa U
MPUCTIOCOOJICHHUS,;
CHUCTEMBI YIIpaBJICHUS
TEXHOJIOTHYECKUMU
npoLeccamu

IIK-1.3. Baazgeer
METOJIaMH ITOMCKa U
a"anu3a uHdopMalu 0o
OCHOBHBIX THITaX
MaTEepPHAJIOB U O BIMSHHUU
($a30BOro M CTPYKTYPHOTO
COCTOSIHUS Ha CBOMCTBa
MaTepHUAaJIOB

1. Coop n
CpaBHUTEJIbHBINA aHAIIN3
JTaHHBIX O
CYIIECTBYIOIMX TUIAX U
MapKax MaTepuaioB, HX
CTPYKTYpE U CBOICTBAX,
crioco0ax pa3padoTKu
HOBBIX MaTE€pPHUAIIOB C
3aJJaHHBIMH
TEXHOJIOTUYECKUMU U
(GyHKIIMOHATIBHBIMU
CBOWCTBaMHU
MPUMEHHUTEIHHO K

1. OCHOBHBIE THIIBI
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX H
(GyHKIIMOHATBHBIX
HEOPTaHUUYECKUX
(MeTaIn4ecKux u
HEMETAJUTMYECKUX) U
OpTaHHYECKUX
(moMMMEepHBIX U
YTIEPOIHBIX )
MaTepUajIoB; KOMIIO3UTOB
Y TUOPHTHBIX
MaTepHaJIOB,;

IIK-2 Cnocoben
MIPUMEHSATH HaBBIKH
HCIIOIL30BaHUS
MIPUHIIUIIOB U METOIHUK
KOMILIEKCHBIX
HCCIIeIOBaHUIM,
HUCIBITAaHUN U
JIMarHOCTUKU
MaTepHAIIOB, U3JETUN U
MIPOLIECCOB UX
MPOU3BOJICTBA,
00paboTKu 1

MO TA(DHUKAIMH, BKITIOYAst

IIK-2.1. 3HaeT OCHOBHEIE
MPUHITUATIBI 1 METOIUKH
KOMILIEKCHBIX
HUCCIIeIOBAHUIM,
UCIBITAaHUN U
IHArHOCTUKH
MAaTepHAIIOB, U3JICTUNA U
MPOLIECCOB UX
MIPOU3BOJICTBA, 00pabOTKH
U MoJU(UKAIINH,
BKJTFOYAsl CTAaH/IAPTHBIC U
cepTuUKaIOHHbIE
HACIBITAHUSA
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PEIICHHUIO MTOCTABICHHBIX
3a7a4 C HCII0JIb30BaHUEM
0a3 JaHHBIX U
JUTEpaTypPHBIX
HCTOYHHUKOB;

2. AHanu3, 000CHOBaHHUE
1 BBITIOJIHCHHE
TEXHUYECKUX ITPOCKTOB B
YaCTH PallMOHAIBHOTO
BBIOOpA MaTEPHAJIOB B
COOTBETCTBHUH C
3aJJaHHBIMU YCIIOBUSIMU
MIPY KOHCTPYUPOBAHUHT
U3JCIINH,
MIPOCKTHPOBAHHUH
TEXHOJIOTMYECKHUX
MIPOIIECCOB
MIPOM3BO/ICTBA,
00paboTKH u
nepepadoTKu
MaTepHUaJIOB, HETUTIOBBIX
CPEICTB JJIsl UCTIBITAHUHN
MaTepuaosB,
noiry(habpuKaToB u
HU3JIeTTUN

CBEPXTBEPABIX
MaTepHaJoB;
WHTEJJICKTYaTbHBIX U
HaHOMaTEPHAJIOB, TIJICHOK
Y IIOKPBITHH;

2. TexHojiorndaeckue
MPOILIeCChl TPOU3BOCTBA,
00paboTKH 1

Mo auHUKAITIT
MaTepHaJIOB U MOKPHITHH,
JeTaney U U3,
o0opyoBaHue,
TEXHOJIOTHYECKas
OCHACTKa U
MIPUCTIOCOOJICHUS;
CUCTEMBI yIIPaBJICHUS
TEXHOJOTMYECKUMHU
poreccaMmu

CTaHJapTHBIC U
cepTudUKaoOHHbIE
UCTIBITAHUS

NK-2.2. Ymeer
MIPUMEHSATH HaBBIKH
KOMILIEKCHBIX
HCCIICIOBAHHUM,
HUCIBITAaHUN U
JIMArHOCTHKH
MAaTEepHAIIOB, U3JETUN U
MIPOIIECCOB UX
MIPOM3BOJICTBA, 00PabOTKH
1 MOJAM(UKALIHH,
BKJIFOYAsl CTAaHIaPTHBIC U
cepTUhHUKAIMOHHBIC
HCIBITAHUSA

IIK-2.3. Baageer
OCHOBHBIMH METOJJaMH
KOMIUIEKCHBIX
HCCIICIOBAHUIA,
WCIIBITAaHUHN U
JMarHOCTUKU
MaTepHaoB, N3N 1
MIPOLIECCOB UX
IIPOM3BOJICTBA, 00PabOTKH
U MoJu(UKaLNH,
BKJIIOYAsi CTAaHIApTHBIC U
cepTuUKaIMOHHbBIC
UCIIBITAHUS

Tun 3aga4y npogeccHOHAIBLHOM 1eATe/IbH

OCTH: TEXHOJOTHYECKH

1. Céop u
CpPaBHUTEIBHBIN aHAIIN3
JAHHBIX O
CYIIECTBYIOIIMX THUIAX U
MapKax MaTepuaioB, UX
CTPYKTYpE M CBOMCTBAX,

1. OCHOBHBIE THUIIBI
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX U
(G YHKIIMOHATBHBIX
HEOPTaHUYECKUX
(METAITUYECKUX U

ITK-3.1 'oToB mpoBOIUTH
0030p OTEUYECTBEHHOU U
3apyOeKHON Hay4HO-
TEXHUYECKON
uHpopManuu B 00J1aCTH
XUMHYECKOU U

ITK-3.1 3naet nopsaok
nmoadopa v OLEHKH
JTUTEPATyPHBIX
HUCTOYHUKOB U
BBICTpAaUBaHUS
JIOTUYECKHUX CBSI3EH

[IpodeccrnonanbHblil cTangapT
40.136 «Cnenuanuct B o0acTi
pa3paboTKH, COMPOBOXKACHUS U
I/IHTeraHI/II/I TEXHOJIOTHYCCKUX
MIPOLIECCOB U MPOU3BOJICTB B
00J1aCTH MaTEPHAIOBEICHUSI U

20




crnocobax pa3paboTKu
HOBBIX MaTEpHaJIOB C
3aJJaHHBIMH
TEXHOJIOTUYECKUMU U
(byHKIMOHATHHBIMH
CBOMCTBaMHU
MPUMEHHUTEIHHO K
PELIEHHIO TOCTABJICHHBIX
3a71a4 C UCIOJIb30BAHUEM
0a3 JaHHBIX U
JTUTEPATYPHBIX
HCTOYHUKOB;

2. AHanu3, 000CHOBaHHUE
U BBIIIOJTHEHHE
TEXHUYECKHUX MPOEKTOB B
YaCTH paliMOHaILHOTO
BbIOOpa MaTepUaoB B
COOTBETCTBHUHM C
3aJJaHHBIMH yCJIOBUSMHU
IIPU KOHCTPYUPOBAHUH
H3ICIUN,
MPOEKTUPOBAHUU
TEXHOJIOTUIECKHUX
MPOILIECCOB
MIPOU3BOJICTBA,
00paboTKHu 1
nepepaboTKH
MaTepHaJIOB, HETHITOBBIX
CPEeACTB JJIsl UCTIBITAHUI
MaTepHaoB,
noiy(habpuKaToB u

N3 Ienni

HEMETAJUIMYECKUX) U
OpraHUYECKUX
(monMMepHBIX U
YTJIEPOTHBIX )
MaTepHaioB; MJICHOK U
MOKPBITHI;

2. Texnonoruueckue
MPOLIECCHI TPOU3BO/JICTBA,
00paboTKH 1
Moar(UKAITT
MaTepHaJIOB U ITOKPBITHH,
JeTaney U u3Jenui;
obopyioBaHue,
TEXHOJIOTHYECKast
OCHACTKa U
MPUCTIOCOOJICHHUS,
CHCTEMBI yIIpaBIICHUS
TEXHOJOTUYECKUMHU
mpoieccamu

AIEKTPOXUMUYECKON
00pabOTKN MaTepHaiOB U
IIOBEPXHOCTEN

MCKIAY HUMU

IIK-3.2. Ymeer
OCYIIECTBIISATH MOUCK,
00paboTKy 1 aHaTH3
HAyYHO-TEXHUYECKOH
uHpopManuu B 00J1aCTH
XUMHUYECKON U
AIEKTPOXUMHYECKON
00pabOTKH MaTepHaoB U
IMOBEPXHOCTEM, B TOM
qHCclie C MPUMEHEHHEM
COBPEMEHHBIX
TEXHOJIOTUI

IIK-3.3 Biageer
HABBIKAMU OOpPAIIECHUS C
Hay4YHOH U TEXHUYECKON
JTUTEPaTypou B 001acTH
XUMHUYECKON U
ANEKTPOXUMUYECKON
00paboTKN MaTepuaioB U
MMOBEPXHOCTEN

TEXHOJIOTHH MAaTEPHAIIOBY,
YTBEPkJACHHBIN MPUKA30M
MuHnucrepcerBa Tpy1a u
COLIMaNbHOM 3amuThl Poccuiickoi
®eneparun ot 03.07.20109.

Ne 477n.

A: Pa3paboTka, COpOBOXKIACHHE U
MHTETpalys TUITOBBIX
TEXHOJIOTHYECKUX MPOIIECCOB B
o0jacTu MaTepuaIoBeIeHUS U
TEXHOJIOTHH MaTePHAIIOB (YPOBEHB
KBaH(puKanuy — 6)
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1. Coop n
CpPaBHUTEJBHBIN aHAIIN3
JaHHBIX O
CYILECTBYIOIIUX TUTAX U
MapKax MaTepHasoB, UX
CTPYKTYpPE U CBOWCTBAX,
croco0ax pa3paboTKu
HOBBIX MaTE€pPHUaJIOB C
3aJlaHHBIMH
TEXHOJIOTUYECKUMHU U
(GyHKIIMOHATBHBIMU
CBOWCTBaMHU
MPUMEHHUTEIBHO K
PEIICHUIO MOCTaBIEHHBIX
3a/1a4 ¢ UCIOJb30BaHUEM
0a3 JaHHBIX U
JTUTEPATyPHBIX
HMCTOYHHUKOB;

2. AHanu3, 000CHOBaHHUE
Y BBITIOJIHEHUE
TEXHUYECKUX ITPOEKTOB B
YaCTH PallMOHAIEHOTO
BBIOOpA MaTepHUaIoB B
COOTBETCTBHUU C

1. OcHOBHBIE THUIIbI
COBpPEMEHHBIX
KOHCTPYKIIMOHHBIX H
(G YHKIIMOHATBHBIX
HEOPTaHUYECKUX
(METAITUYECKUX U
HEMETAJUIMYECKUX) U
OpraHUYECKUX
(monMMepHBIX U
YTIIEPOTHBIX )
MaTEepUaJIOB; IJICHOK U
MOKPBITHI;

2. Texnonoru4eckue
MPOLIECCHI TPOU3BO/JICTBA,
00paboTku u
MoaupUKaITIH
MaTepHaJIOB U ITOKPBITHH,
JeTaney U u3Jeiuim;
obopynoBaHue,
TEXHOJIOTHYeCKast
OCHACTKa 1
MPUCTIOCOOJICHHUS,;
CUCTEMBI yIIPaBJICHUS
TEXHOJIOTUYECKUMHU

IIK-4 Cniocoben
pean30BbIBaTh U
MOJIJIEP>KUBATH
TEXHOJIOTUYECKHE
MPOLECCHl XUMHUYECKON U
AIIEKTPOXUMHUYECKOM
00paboTKKU MaTepHaIoB U
MOBEPXHOCTEH

IK-4.1 3naer
TEOPETUYECKHE OCHOBBI U
MIPUKIIATHBIC ACTICKTHI
XUMHUYECKON U
AIEKTPOXUMHYECKON
00pabOTKN MaTepHaoB,
TEOPETUIECKHE OCHOBBI
KOPPO3UH U CIIOCOOBI
3aIUTHI OT KOPPO3UHU

IMK-4.2 YMmeer
MOArOTaBIUBAThH U
KOPPEKTUPOBATh
PacTBOPBI U ANIEKTPOIIUTHI
JUUISI XUMUYECKOU U
AIEKTPOXUMUYECKOM
00paboTKK MaTepuaioB u
MMOBEPXHOCTEM,
MO/IEPKUBATH
napameTpsl Ipolecca,
KOHTPOJIUPOBATh
pe3ynbTaThl Ipolecca

[IpodeccronanbHbIil cTangapT
40.136 «Cnenuanuct B o0jlacTi
pa3paboTKH, COMPOBOKACHUS U
UHTETpaIiy TEXHOJOTHYECKUX
MPOIIECCOB U MPOU3BOJICTB B
o0jacTu MaTepuaIoBeIeHUS U
TEXHOJIOTHH MaTEPHAIIOBY,
YTBEPKJACHHBIN MPUKA30M
MuHnucrepcerBa Tpya u
COLIMaNbHOM 3amuThl Poccuiickoi
®eneparun ot 03.07.20109.

Ne 477n.

A: Pa3paboTka, CONpOBOXKICHUE U
UHTETpaIys TUIIOBBIX
TEXHOJOTHYECKHX TPOIIECCOB B
o0JjacTu MaTepuaIoBeICHUS U
TEXHOJIOTHH MaTePHAIIOB (YPOBEHB
KBaHpuKanuy — 6)
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3aJaHHBIMHA yCJIOBI/DIMI/I
MpU KOHCTPYUPOBAHUU
HU3CTINH,

IpoLeccaMu

IIK-4.3 Bnaneer
METOAAMH IOATOTOBKHU
MOBEPXHOCTH, HAHECCHUS

IIPOEKTUPOBAHUU XUMUYECKUX U

TEXHOJIOTHYECKHUX AIEKTPOXUMHUYECKUX

IIPOLIECCOB (GYHKLINOHATIBHBIX

IIPOU3BOJICTBA, MOKPBITUH, aHaIN3a U

00paboTKHu 1 KOPPEKTUPOBKH

nepepadoTKu pacTBOpPOB H

MaTepHualioB, HETUIIOBBIX 3JIEKTPOJIUTOB

CPEACTB ISl UCTIBITAHU I

MaTepHajoB,

noiry(habpuKaToB u

7631 (205051

1. Coop u 1. OcHOBHBIE THIIBI ITK-5 Criocoben ITK-5.1 3naer [IpodeccronanbHbIi cTaHAAPT
CPAaBHUTEJbHBIN aHAIN3 COBPEMEHHBIX y4acTBOBATh B COBPEMEHHBIC 40.136 «Cneunanuct B 06J1acTi
JAHHBIX O KOHCTPYKLMOHHBIX U pa3paboTke TpeOoBaHUs K pa3paboTKH, CONIPOBOKACHUS U
CYIIECTBYIOIIUX TUNAX U | (PYHKIIMOHAJIBHBIX MHHOBAIIMOHHBIX Mmarepuaam, MHTErpali TEXHOJIOTHYECKUX
MapKax MaTepUaloOB, HX | HEOPIaHUYECKUX TEXHOJIOTUIl, MATEPUAJIOB | KOMIIO3ULIUAM U IPOLIECCOB U ITPOU3BO/JICTB B
CTPYKTYpE M CBOMCTBax, | (METAJUIMYECKUX U Y KOMITO3UIUHA B OOJIACTH | TEXHOJOTHYECKUM 00J1aCTH MaTepuaoBEeICHUS U
criocobax pa3paboTKu HEMETAJUTMYECKUX) U XUMHUYECKON 1 IpoleccaM XUMUYECKON U | TEXHOJIOTUH MaTepUajoBy,

HOBBIX MaTepHAaJIOB C OpraHMYECKHUX AIIEKTPOXUMHUYECKON AIIEKTPOXUMUYECKOU YTBEPXKACHHBIN PUKAa30M
3a/IaHHBIMH (MOMMMEepHBIX U 00paboTKu noBepxHocTell | 00paboTKM MaTepuanoB U | MuHHCTEpCTBa Tpyia U
TE€XHOJIOTUYECKUMH U YTJIEPOTHBIX ) Y MaTepUajoB MIOBEPXHOCTEH, COLMaIbHOMN 3amuThl Poccuiickoi
(GyHKIIMOHATIBHBIMU MaTepuaioB; MJICHOK U CUCTEMaM ®eneparun ot 03.07.20109.
CBOMCTBaMH MIOKPBITH; IIPOTUBOKOPPO3UOHHOMI Ne 477n.

MPUMEHUTEIHHO K 2. TexHonornyeckue 3alUThl MATEPUAJIOB A: Pa3paboTka, COpoBOXKIAEHHUE U
PEIICHHUIO MOCTABIEHHBIX | IPOLECCH IPOU3BO/ICTBA, IIK-5.2 Ymeer UHTETrpaIys TUIIOBBIX

3aJad C UCMOJIb30BaHUEM | 00pabOTKH U yCTaHaBJINBATh TE€XHOJOTMYECKUX POIIECCOB B
0a3 TaHHBIX U MO (PHUKAIIH B3aMMOCBSI3b 00J1aCTH MaTepUaOBEICHUS U
JTUTEPATyPHBIX MaTepuasoB U MOKPHITUH, XapaKTePUCTHK TEXHOJOTHMH MaTepHasioB (YpOBEHb
HUCTOYHUKOB; JeTanel U U31eiui; MaTepuaaoB, KOMIO3UIMI | KBaTu(pHUKaIUU — 6)

2. AHanu3, 000CHOBaHUE

obopytoBaHue,

Y IOKPBITHH C COCTaBaMHU
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Y BBITIOJTHCHHE
TEXHUYECKHUX MPOEKTOB B
9acTU PAIMOHATBHOTO
BBIOOpa MaTepHaIoB B
COOTBETCTBUH C
3aJJaHHBIMU YCIIOBUSIMU
MIPY KOHCTPYUPOBAHUHU
H3NICINH,
MIPOCKTUPOBAHHUH
TEXHOJIOTUYECKHIX
MIPOIIECCOB
MIPOU3BO/ICTBA,
00paboTKH U
nepepaboTKH
MaTEpHUAaJIOB, HETUTIOBBIX
CPEICTB 715l UCTIBITAHUI
MaTepHasoB,
nonypabpukaToB u

1563 (15071

TEXHOJIOTNYCCKAaA
OCHACTKA U
MIPUCIIOCOOJICHUS;
CHCTEMBI yIIPaBJICHUS
TEXHOJIOTHYCCKUMHU
nporeccaMmu

pacTBOpOB U
AIIEKTPOJIUTOB
napaMeTpamu MpoLeccoB
UX MOJY4YEHUS,
aHaJIM3UPOBATh
MOJIy4YEHHBIE PE3yJIbTaThl
Y ONTUMU3UPOBATH
COCTaBHI U NapaMeTpPhI C
LIEJIbI0 IOCTHKEHUS
HAWIYYIIUX PE3yJIbTaTOB

IIK-5.3 Brnageer
HaBBIKAMU XUMHUYECKOH U
AIEKTPOXUMHYECKON
00pabOTKK MaTepuasoB C
MIPUMECHEHHUEM
TPaTUIIMOHHBIX U
WHHOBAIIMOHHBIX
METOIOB, PEIICHUS
po0IeM TEXHOJIOTUMA
3aIUTHI OT KOPPO3UHU U
OYHCTKH CTOYHBIX BOJI

1. Céop u
CpPaBHUTEBHBIN aHAINA3
JAHHBIX O
CYIIECTBYIOIIUX TUTIAX U
MapKax MaTepuaioB, UX
CTPYKTYpPE U CBOMCTBAX,
crniocobax pa3paboTKu
HOBBIX MaT€pHaJIOB C
3a/IaHHBIMU
TEXHOJIOTHYECKUMHU U
(GyHKIIMOHATBLHBIMU
CBOMCTBaMH

1. OCHOBHBIE THUIIBI
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX U
(G YHKIIMOHATBHBIX
HEOPraHUYECKUX
(METAITUYECKUX U
HEMETAJUTHYECKUX) U
OpPTraHUYeCKUX
(TTOJIUMEPHBIX U
YTIIEPOTHBIX )
MaTepuasoB; MICHOK U
MTOKPBITHI;

ITK-6 Criocoben
OCYIIECCTBIISATh
KOMIUIEKCHO®
TECTUPOBAHUE
MaTepuanoB U
KOMIIO3HUIINH,
oTmpezeNneHue

(G YHKIIMOHATBHBIX
XapaKTePUCTHK
MTOKPBITHI C
MIPUMEHEHUEM
COBPEMEHHOTO

IIK-6.1 3Haet npuHIMI
paboThl TPUOOPOB U
YCTPOUCTB U
METOI0JIOTHIO
TECTUPOBAHUS C UX
PUMEHEHHEM

IIK-6.2 Y™meet BbIOUpaTh
ONITUMAITEHBIE METOJIBI
UCCIIEIOBAHMS U
TECTHPOBAHUS JIJIS
KOHKPETHBIX Liesel

ITK-6.3 Buaneer

[IpodeccrnonanbHblil cTangapT
40.136 «Cnenuanuct B o01acTi
pa3paboTKH, COMPOBOKICHUS U
WHTETPAIUU TEXHOJIOTUYECKUX
MPOLIECCOB U MPOU3BO/ICTB B
00J1aCcTH MaTEePUAIOBEICHUS U
TEXHOJIOTUH MaTepUATIOBY,
YTBEPKICHHBIN TPUKA30M
MunuctepcTBa Tpyaa u
COIIMAIbHOM 3amuTEl Poccuiickoi
®enepanuu ot 03.07.20109.

No 477H.
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MPUMEHUTEIBHO K
PEIICHHUIO TOCTABICHHBIX
3aJ1a4 C UCIOJIb30BaHUEM
0a3 JaHHBIX U
JUTEPATyPHBIX
HCTOYHHUKOB;

2. Ananuz, 000CHOBaHHE
1 BBITIOJIHEHHE
TEXHUYECKHUX MPOCKTOB B
YacTH PAllMOHAIBHOTO
BbIOOpa MaTepUaoB B
COOTBETCTBHU C
3aJJaHHBIMH YCIIOBUSIMU
MpU KOHCTPYUPOBAHUU
U3CIINH,
MIPOCKTHUPOBAHHUH
TEXHOJIOTMYECKHUX
IIPOIIECCOB
MIPOU3BO/JICTBA,
00paboTKu U
nepepadoTKu
MaTepHaJIOB, HETHITOBBIX
CPEACTB ISl UCTIBITAHUI
MaTepHajoB,
noy(haOpuKaToB U

U3 eIt

2. TexHonoruueckue
MIPOLIECCHI TPOU3BO/JICTBA,
00paboTKH 1
MoauUKaITIH
MaTepHaJIOB U ITOKPBITHH,
JIeTajiell 1 U30CeIIni;
00opyI0BaHue,
TEXHOJIOTHYecKast
OCHACTKa U
MIPUCIIOCOOJICHUS;
CUCTEMBI yIIPaBJICHUS
TEXHOJIOTUYECKUMHU
mporeccamMmu

HCCIIEIOBATEIHCKO-
UCTIBITATEIILHOTO
000py1I0BaHUH, B T.4.
CIEIHUATBHOTO

HaBBIKAMU pabOTHI Ha
COBPEMEHHOM
UCTIBITATEIbHOM
000py/OBaHUH, B T.4.
CHeHATbHOM

A: PazpaboTKa, COPOBOXK/ICHHE
MHTETPAINS TUTTIOBBIX
TEXHOJIOTHYECKUX IPOIECCOB B
00J1acTH MaTepHATIOBEICHUS U
TEXHOJIOTHH MaTepPHaioB (yPOBEHb
KkBauduKanuu — 6)

25




5 AHHOTAIUA PABOYUX ITPOI'PAMM JUCHUILJIUH, IPAKTUK U THA
5.1 lucunnjvHbl 00s13aTeJIbHOM YacTu

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«AHOCTpPAHHBIN A3BIK»

1. Heap auCHUMIVIMHBI — TPHOOpPETEHHE OOydYaIOIMUMHKCS OOIIeH, KOMMYHHKATHUBHOU W
npo¢eCCHOHATLHON KOMIETEHIUH, YPOBEHb KOTOPHIX HA OTAEIbHBIX 3Talax s3bIKOBOW MOATOTOBKU
MO3BOJISIET ~ MCIONB30BaThb HMHOCTPAHHBIA  SI3BIK  IPAKTUYECKH Kak B MPOo(hecCHOHAIbHON
(TpOM3BOACTBEHHON M HAyYHOM) NESITEIbHOCTH, TaK U JJIA 1ieJeil caMooOpa3oBaHusl.

2. B pe3yabTare u3yyeHus JMCHUILUIMHBI 00YYAIOLIMICS TOJIAKEH:

Obnadamye cleayOMUMI KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS

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

3Hamy:

- OCHOBHBIE  CHOCOOBI ~ COYETAEMOCTH  JICKCHUECKHMX  €JUHHALl U  OCHOBHBIC
CJI0BOOOpa30BaTEIIbHbBIE MOJIEIH;

- PYCCKHE SKBHBAJIECHTHI OCHOBHBIX CIIOB M BBIPQ)KEHUH pedd B MPOIECCE MEXIUYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOJICHCTBHS;

- OCHOBHBIE TIPUEMBI I METO/IbI pe(hepUpOBaHUS M AHHOTUPOBAHHS JTUTEPATYPHI;

- TAaCCUBHYI0O M AaKTHUBHYIO JIEKCHKY, B TOM 4YHcCle OOIIEHAayyHYl0 M CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO ISl padOTHI HaJl TUIIOBBIMU TEKCTAMHU;

- IpUeMBbI pabOThl C OPUTMHAILHON JINTEPATYpPOi HA MHOCTPAHHOM SI3bIKE.

Ymemu:

- paboTaTh C OPUTHHAIBHOM JIUTEPATYpOl HA UHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH IEPEeNUCKY HAa H3Y4aeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JEATEIbHOCTh NPHUMEHUTENIBHO K cdepe ObITOBOH U MpodeccHoHaIbHON
KOMMYHHUKAITHH.

Braoemy:

- WHOCTPAaHHBIM SI3BIKOM Ha YpPOBHE MEXKIUYHOCTHOTO W MEXKKYJIbTYPHOTO OOIIEHMUS,
HaBbIKAMH M yMEHMSAMM pPEYEBOM JI€ATENIbHOCTH MPHUMEHUTENbHO K cdepe ObITOBOH U
npodeccuoHaIbHOM KOMMYHHKAIIMN, OCHOBAMH ITyOJIMYHON peun;

- OCHOBaMH pe(depHUpoBaHUS M AHHOTHPOBAHUS JIUTEPAaTypbl Ha M3y4aeMOM HMHOCTPAHHOM
SI3BIKE.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pazgen 1. 'paMmaTuyeckue U JeKCHYeCKHe TPYAHOCTH U3Y4aeMoro si3bIKa.

1.1 CopsbkeHrne W H3MEHEHHE TJIarojia-CBSI3kKM B (OPMax  HACTOSIIETO BPEMEHH.
Bunospemennsie gopmel rnaronoB. OOpa3zoBaHue (OpM MPOCTHIX, MPOJOHKEHHBIX, NEPPEKTHBIX U
nep(heKTHO-IPOJAOIDKEHHBIX BpEeMEH TJjarojla. BompocuTenbHble MNpeUIOKEHUS B Pa3IUYHBIX
BpeMeHax. OOpa3oBaHue OTPUIIATEIBHBIX (DOPM riarosia B pa3IMuHbIX BpEMEHaX.

1.3 OOGpazoBaHue MNPOCTHIX, MPOJOKEHHBIX, MEP(EKTHBIX BPEMEH TIJIarojbHbBIX (GOpM H
ynotpebienue (GopMm cTpagaTtenbHoro 3ainora.l.4. Bumnopemennsie (popmsl riarosnoB. OOpa3oBaHue
IPOCTBIX, MPOJOJKEHHBIX, NEP(EKTHBIX M MepPEeKTHO-IPOJOIKEHHBIX BpeMeH. BorpocutenbHble
NPEUIOKEHNS] B Pa3InYHbIX BpeMeHax. OOpa3oBaHHe OTpPHUIATEIBHBIX ()OPM IIaroja B Pa3IMIHBIX
BpEeMEHaXx.

1.4 Tlpuyactusa. Ilpuuactust Hacrosimiero u mnpoiueamero BpemeHu. llepdexTHble Gopmbl
npuvactusi. MecTo npuyacTHii B mpeioskeHun. AOGCOMIOTHBIN MPUYACTHBIN 000pOT.

1.5 Unpunntus. ®opmbl unpuauTHBa. [IpogomxenHsiit 1 nepdekTHbIil ”HPUHUTUB. DYyHKITUN
uHOUHUTHBA B mpemnoxeHun. OOpa3oBaHMe U yNOTpeOieHHEe HHPUHUTUBHBIX OOOPOTOB THIIA
«CJI0XKHOE MOAJIEKAIIEE» U «CI0KHOE JTOTIOJIHEHHUEY.

1.6 Mogpanenble raaronsl. CTpykTypa npemiokeHus.  [IpuHIumsl cioBooOpa3oBaHMS.
Coxkpamienus (ab0peBuatypsl). OO6o3HaueHue naTtsl I[lpaBuia 4YTEHHS XHMHUYECKUX 3IJIEMEHTOB,
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o0o3HaueHM 1 (HOPMYJT HEOPraHMUECKUX COCAMHEHHUI M ypaBHEHUH XMMHUYECKUX peakiuii. [IpaBuna
YTeHUsI eqUHUI] u3MepeHus. [IpaBuiia ureHnss HAaMMEHOBAHUN OCHOBHBIX OPraHMYECKUX COSAMHEHUH.

Pa3neu 2. PazBuTHEe HABBIKOB YTEHUSI TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crienagbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. JI.1. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/Ibl, HAYYHBIE CTATbU

2.1.5. CoBpemMeHHbIE HUHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumudeckass naboparopus. TexHuka Oe3zomacHocTd B jaboparopuu. M3mepeHus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorusa @apManeBTHYECKUE IPOU3BOCTBA.

2.1.10. 3enenast xumusi. [IpoOreMbl 3KOJIOTHH.

2.2 Tlonstue o Buaax ureHus. I[IpocMoTpoBoe uTeHHE Ha MpuUMeEpax TEKCToB o xumuu, J.M.
Menaeneese, PXTY um, .M. Mennencera.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 MWsyuyaromiee 4YTEHHWE HAYYHBIX W HAay4YHO-TIONMYJSPHBIX TEKCTOB IO BBIOPAaHHOM
CHEIMAJIbHOCTH Ha mpuMepe TekcToB: «Hayka um HaydHble METOAB», «XHUMHUECKOE MPEIIPUITHEY,
«CoBpeMEHHbIE MH)KEHEPHBIE TEXHOJIOIMM», «XHUMHUYecKas jaboparopus. TexHnka 06e30macHOCTH B
naboparopun. V3mepeHuss B XUMHUYECKOW saboparopum», «Xumus Oymymero. CoBpeMeHHbIE
TEHJEHIMM DPa3BUTUA Haykn», «buotexnomorus. @dapmaneBTHYECKHE IPOU3BOJCTBa», «3eleHast
xumus. [Ipo0raeMbl SKOITOTHI.

Jlekcuueckre OCOOCHHOCTH TEKCTOB HAYYHO-TEXHMUYECKOH HaNpaBlIE€HHOCTH. TEepMUHOIOTHS
HAy4YHO-TEXHUUYECKOH JINTEPATyphbl HA U3Y4aEMOM SI3bIKE.

Paspnen 3. IlpakTuka ycTHOM peun

3.1 IlpakTrKa yCTHOH peyu MO TeMaM:

3.1.1. «I'oBopuM 0 cebe, 0 cBoei Oyaymieit mpodeccuny,

3.1.2. «Moii yHUBEpCUTET»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoruyeckasi pedb Mo TeMe «o cebe u o Oymymed npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyn.

3.3 PeueBoil 3TUKET MOBCEIHEBHOTO OOIIEHUS (3HAKOMCTBO, IPECTaBIECHNUE, YCTAHOBIIEHUE U
HoJ/Iep)KaHue KOHTaKTa, 3alpoc M cooOIeHne nH(popMaluy, No0yXIeHHe K ASHCTBUIO, BBIPAXKEHHE
pOCKOBI, coryacus).

OCo6EeHHOCTH IUATOTMYECKON pedr 1O MPOMIEHHBIM TeMaM.

Pa3nes 4. OcoGeHHOCTH sI3bIKA CNIENUATbHOCTH

I'pammaTHUECKHE TPYJHOCTH S3bIKA CIEIUATIBHOCTH:

4.1. I'pammaTryeckue 1 JJEKCUYECKUE TPYIHOCTH fA3bIKa CIIEHUATbHOCTH:

Paznuunbple BapuaHThl TMEpeBOja NMPUYACTH Ha pPycckuil s3bIK. [IpuuyacTHble 00OPOTHI M
MPHUEMBI UX NIEPEBOJIa HA PYCCKUM S3BIK.

4.2. CocnararenpHoe HakiIoHEHHE. DOPMBI COCIaraTeIbHOIO HAKJIOHEHNS B U3y4aEMOM S3BIKE.
MopnanbHble I1aroiibl U UX MCIOJB30BaHUE B MPEAJIOKEHUAX B COCIAraTeIbHOM HaKJIOHEHUH. THIIbI
YCIOBHBIX MpEAJIOKEHNI. BapuaHTel nepeBoja MpPENOKEHUH B COCIararelbHOM HAKJIOHEHUH U
YCIOBHBIX IpeioxeHuit. [Topsnok cioB B npeiokeHnu. IMpaTnyeckue KOHCTPYKIIHH.

4.3. N3yueHue mpaBui MepeBoia pa3aIuuHbIX (popM MHPUHUTHBA U MHQUHUTHUBHBIX 00OPOTOB
Ha PYCCKHUH S3BIK.

4.4 N3zyuarolee 4TeHUE TEKCTOB 10 TEMATHKE:

1) «JIaGopaTopus»

2) «MI3MepeHus: B XUMUYECKOM 1abopaTopum».
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CTHINCTUYECKIE

0CO0EHHOCTH

CIIEIUAILHOMN

Hay4YHO-TEXHUYECKON

JIUTEPATYpPBL.

Opranuzanus padoThl CO CHEUaTIbHBIMU cloBapsaMu. [loHaTre o pedepupoBaHM U aHHOTUPOBAHUU
TEKCTOB MO crenuanbHOCTU. [Iouck HOBOM MHpOpManuu npu paboTe ¢ TEKCTaMH U3 MEPUOANIECKHX
u3JIaHui U MOHOTpaduil, MHCTPYKLUMN, IPOCIIEKTOB M CIIPABOYHON JIMTEPATYPhI IO paccMaTprUBaeMOn

TCMATHUKCE.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bee Cemectp Cemectp
cero
Bu yueGHO#M paGoTsI I cemectp | 2cemectp | 3 cemectp | 4 cemecTp
3E Axan. 3E Axan. 3F Axan. 3E Axan. 3E Axan.
q. q, q. q. q.
Obmas TpyR0eMKOCTE | o o | 3540 | 50 | 720 | 20 | 720 | 20| 72,0 |30 1080
AMCHUILIHHBI
Kouraxruan pabora — | 56 | 1594 | 99 | 320 |09 | 320 |09 320 |09 32,0
ayIUTOPHbIE 3AHATHA:
{1[%’3*‘)‘““‘*““““3“’”“" 3,6 128,009 | 320 | 09 | 320 |09 320 |09 320
CamocrosTennas 44| 160 | 11| 40 | 11| 40 |1,1| 40 |1,1| 400
pabora
KonraktHasg
caMoCTOsTeNIbHAas paboTa 0.6 0.2 0.2 0.2
CaMoCTOSTENBLHOE 4,4 11 11 11 11
U3YYEHUE Pa3aesioB 159,4 39,8 39,8 39,8 40,0
JOUCIHUITIIINHBI
Buasbl koHTpOJIA:
JK3aMeH 1,0 | 36,0 - - - - - - 1,0| 36,0
KonraktHass pabota
MIPOMEKYTOUHAs 0,4 - - - 0,4
aTTecTanus 1,0 } ) ) 1,0
[ToaroTroBKa K SK3aMeHY. 35,6 - - - 35,6
Bun urorooro 3auer 3auer 3auer 9K3aMeH
KOHTPOJISA:
Cemectp Cemectp
. Bcero
Bun yuebHom 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
abo0TEI
p 3E Actp. 3E Actp. 3E Actp. 3E Actp. 3E Actp.
q. q. q. q. q.
O6mmas
TPYJOEMKOCTh 9 243 2 54,0 2 94 2 o4 3 81
JTUCLUTIIUHBI
KonrakTHas
padora — 358 | 96,75 |089| 24 |089| 24 |089| 24 |089| 24
ayJIMTOPHbIE
3aHATHA:
Hpakrieckue 36 | 96 |089| 24 |089| 24 |089| 24 [089| 24
sanstus (I13)
Camocrosrenbnast | 4, | 159 |111| 30 |111| 30 |1,11] 30 |11 300
pabdora
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KounrakrHas

CaMOCTOSITEIbHAS 0,45 0,15 0,15 0,15
pabota

4.4 1,11 1,11 1,11 1,11
CaMOCTOSTENbHOE
M3y4YeHHe pa3/eiioB 119,55 29,85 29,85 29,85 30,0
JUCLIUIUINHBI

Buabl KOHTpOJIA:

DK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KonraktHass pabota
—  TIPOMEXYyTOYHas 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00
IToaroroBska k
JAOTOB 26,70 - - - 26,70
SK3aMEHY.
Bua urorosoro
A 3ader 3auer 3auer 9K3aMeH
KOHTPOJIS:
AHHOTaNUA padoyeil NPOrpaMMbl 1M CHUANJINHbBI
«Hcropus (mcropusi Poccun, Bceoduasi ucropus)»
1 Heas aucuMIUIMHBI — (OPMHUPOBAHHE Yy CTYJICHTOB IIEJIOCTHOTO TPEACTABICHUS 00

UCTOpPUYECKOM MporuioM Poccuu, ee MecTe BO BCEeMUPHO-UCTOPUYECKOM IPOIIeCcCe.

2 B pe3yabTaTe H3y4eHHUs IMCHUILIHHBI 00YUYAIOIIUICS 10JI2KEH

Obaaoams cleayOmUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JIOCTHKEHUS:

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

3nameo:

— OCHOBHBIE HaIIPaBJIEHUs, TPOOJIEMBI U METOIbI UCTOPUYECKON HAYKH;

— OCHOBHBIE 3Tanbl U KJIKOYEBbIE COOBITUS HcTOpun Poccun u Mupa; 0COOEHHOCTH Pa3BUTHUS
POCCHICKOTO TOCYJIapCTBA, BBIIAIOIINXCS JIeATeNIel OTeUeCTBEHHOM U BCEOOIIeH HCTOPHUH.

Ymemn:

— COOTHOCHUTH OOIIME UCTOPUUYECKHE MPOIIECCH U OTACIbHBIC (PAKThI; BBISIBISATH CYIIECTBEHHBIE
YepThl HUCTOPHUYECKHX TMPOIIECCOB, SBIECHUM W COOBITHH; aHaIM3UPOBATh COIUAIBHO-3HAYHMBIE
po0JIEMBI;

— (GopMynUpOBaTh U APTYMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO MO3HMIIMIO TIO Pa3IHMYHBIM
npobiieMaM UCTOPHH.

Braoemy:

— TIPENICTaBJICHUSIMH 00 UCTOPUU KaK HAYKe, €€ MECTE B CUCTEME TYMaHUTAPHOTO 3HAHUS;

— MpeJCTaBIEHUsIMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEYECTBA U UX XPOHOIIOTUH;

— KaTeropuaJbHO-TIOHATHIHBIM aNapaToM U3y4aeMOU TUCIUILINHBL;

— HaBBIKAMH aHAJIHM3a UCTOPHUECKUX UCTOYHHUKOB.

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Paszpen 1. UcTopusi B cucremMe COMAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI METOH0/10THH
Hcroprnyeckoid Hayku. OCo0eHHOCTH CTAaHOBJICHHUS TOCYJAPCTBEHHOCTH B Poccuu 1o cpaBHeHHIO
¢ eBPONEeICKMMH PAaHHECPeIHEBEKOBbIMHU IOCYy1apCTBAMM.

1. Mecto wucropuum B cucTeMe Hayk. J[peBHeilillee mpolUIOe YeIOBEYECTBA U IEpPBbIE
nuBwim3anuu. Ilpenmer mcropuueckoil Hayku. Ponb Teopum B mo3HaHuM npouuioro. CyIIHOCTS,
¢dopmbl, GYHKIMH HUCTOpUYECKOTO 3HaHUS. [IOHSATHE HMCTOPUYECKOT0 HMCTOYHHMKA, KIACCHU(pHUKAIMS
UCTOpUYECKNX UCTOYHUKOB. McTopus Poccun — HeoThemiiemass 4acTh BCEMUPHOM HCTOpUH; oOlee u
0c00EHHOE B HICTOPUYECKOM Pa3BUTHH.

AnTponorenes. Heonutnueckas pesononusi. CouuanbHblil cTpoil. Paznoxkenne nepBoObITHOM
oOmuuel. [uBnnmzauun [pesnero Bocroka. I'ocymapctBa antuunoctH. Hapoasl u npeBHeifime
rocyaapctsa Ha Tepputopun Poccun. OtHorenes cnaBsH. Bemmkoe Ilepecenenne naponos B 1-1V BB.
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Tpaguumonnsle  (GopMbI  COIMATBLHONM  OpPraHU3allMM  EBpPONEHCKUX  HApOJOB B
JIOTOCYJapCTBEHHBIN NTeprol. BO3HUKHOBEHNE paHHECPEIHEBEKOBOM IOCY1IapCTBEHHOCTH B EBpore.

OTHOKYJIBTYpHBIE UM  COLUAIbHO-IIOJUTUYECKHE IPOLIECCHl CTAHOBJIEHUS POCCHUMCKON
rocynapcrBeHHoctd. Hauvano poccuiickoit  rocynapctBeHHOCTH. [peBHsisi  Pych. Ilpunsitue
XPUCTUAHCTBA.

1.2. Cpennue Beka. MecTo CpeHEBEKOBbSI BO BCEMUPHO-UCTOpUYECKOM Tpoliecce. Pycckue
3emuin B XII-XIII BB. Monrono-tatapckoe HamiectBue Ha Pych. DKkcmaHcus B 3amajHble U CEBEPO-
3anajHble PyCcCKHUe 3eMiu. Benukoe KHsKECTBO JIMTOBCKOE U Pycckoe rocyaapcTso.

CknanplBaHHE€ OCHOB HAIMOHAIBHBIX TocymapcTB B 3amamHoit EBpome. OOpa3oBanue
Poccuiickoro rocygapcra, €ro HICTOpUYECKOE 3HAUCHUE.

1.3. HoBoe Bpemsi. Y uctokoB HoBoro BpeMenn. OCOOEHHOCTH COCIIOBHO-TIPEICTABUTEIHHOM
monapxun B EBpone m Poccun. Hauano XVII Beka — smoxa BceoOIIEro €BpOIEHCKOro KpH3Hca.
Poccuss B XVI B. - XVII BB. CUHXpPOHHOCTh KPU3HMCHBIX CUTYyalluid B pa3HbIX cTpaHax. «CmMyTHOE
BpeMsD»» B Poccun.

I'enesuc kamuramuzma. Ero ¢opmbl M cocyliecTBOBaHME C dJeMEHTaMu (eomaan3Mma.
OcoOenHocTy  pa3znuuHblX peruoHoB EBpomnbl.  ®dopmupoBanue MupoBoro psiHka. Ilogbem
MaHy(}akTypHOTro npousBoicTBa. DopMupoBaHNe BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccun. «Bropoe wuznanue» kpenoctHuuectBa — CoOopHoe
ynoxkenne 1649 r. u ropuamueckoe odopmieHHe KpermocTHOro mpasa. Cekynspuzalus pyccKOi
KYJIbTYPHI.

Pa3nea 2. Ot HoBoro k HoBeiilnemy Bpemenn. Poccuiickas umnepusi B XVIIl — navaine
XX B.

2.1. XVIII Bek — Bek MOJepHHM3alldM W mNpocBemeHus. MaeliHble W COIUAIBHO-
noautudeckue uctoku IlpocBenienuss. OCHOBHBIE YEPThl MPOCBETUTENBCKON HJICOJIOTUU: YEJIOBEK U
rocyJapcTBO, «ECTECTBEHHOE NpaBO», 3THUKA. Mies mporpecca Kak TrOCHOJCTBYIOIIEE TECUEHUE B
0OLIECTBEHHON MBICIIH.

Pedopmbr Ilerpa 1 xak mepBas MONBITKA MOJAEPHHU3ALMU CTpPaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoil umnepun. OCHOBHBIE HalpaBIEHUS «EBPOIEU3ALUU» CTPAHBIL.
DBOJIOIUSL COLMANbHONW CTPYKTyphl oOmiectBa. [lanpHeliee pacmupeHue rpanuil Poccuiickoit
umnepun. Poccus B 3moxy mnpocsemieHHoro adcomotrusma. Poccus um EBpoma B XVIII Beke.
N3MeHeHus: B MEXIYHAPOIHOM I0JI0KEHUN POCCUICKON UMITEpHH.

2.2. XIX croaerue. IlpombmuienHsiii nepeBopot B EBpone u Poccun: obmiee m ocoGeHHOE.
Baxwneiimue ycnoBus nepexoja Poccuu K MHIyCTpUaIbHOMY OOIIECTBY — peIlIEHHE KPECThSIHCKOTO
BOIpOCAa M OIrpaHUYEHHUE camojiepkaBHs. JIIMTENbHOCTh, HEMOCIEI0BATEIbHOCTh, LMKINYHOCTH
nporecca OypkyasHoro pedopmupoBanus. EBpomeilickas peBomrorust 1848-1849 rr. Urorw,
3Hau€HUe, UCTOPUUYECKUE MOCIIEICTBHUS.

Ponb cyOobexkTuBHOTO (pakTopa B mpeogoneHuu orctaBanus. Pedopmer XIX Beka, MX 3HaUCHUE.
O6mectBennbie nBrmkeHns B XIX Beke.

2.3. Poccusi 1 Mup Ha py0Oeike BeKOB: KpHM3HChl pa3BuTusi. OO0IIME UTOIM POCCHHCKOM
MOJIEpHHU3alMU K Hayany XX Beka.

CootHomeHne nonutudeckux cuinl B Poccum B Hawale XX Beka. Hapacranme kpusuca
camoznepxaBusi. llepBas poccuiickas peBomorusi. OOpa3oBaHHWE TMOJUTHYECKUX  TApPTHH.
locynapctBennass ayma Haudana XX BeKa Kak IEpBbIA OMNBIT POCCUMCKOrO MapiaMEHTapu3Ma.
CronbimuHckas arpapHas pegopma. [lepBas MupoBast BoliHa u yuactue B Heil Poccun. deBpanbckas
peBosroniud 1917 r. 1 KOpeHHbIE U3MEHEHMS B TIOJIMTUYECKOM JKU3HU CTPAHBI.

Paznen 3. BcemupHo-ucropuyeckuii mpouecc 1 XX Bek. OT COBETCKOro rocyiapcraa K
coBpemeHHOi Poccnu. OcHOBHBIE TEHACHIIMH MHPOBOI0 Pa3BUTHSI HA COBPEMEHHOM JTare.

3. 1. Hayano HoBeiimero BpemeHu. DOopMHpOBaHWE M CYIIHOCTH COBETCKOTO CTPOSL.
Mapkcu3M Kak HJIeoJoruyeckas OCHOBAa PEBOJIIOLIMOHHBIX MpeoOpa3oBaHUN M POCCUICKHE peanui.
[TonroroBka u nobena OKTIOpHCKOTO BoOpykeHHOro BocctaHusi B Ilerporpane. 11 Beepoccuiickuii
cbe31 COBETOB M €ro perieHusi. JKOHOMHYECKasi U COLUANIbHAS ITOJIUTHKA OOJIBIIIEBUKOB.

Wroru nepBoii MUpOBOH BOMHBL. Bepcanbckas cucTeMa MeXIyHapOIHbIX OTHOIIEHUH.
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I'paxxnanckas BoiiHa U MHOCTpaHHas uHTepBeHUusA. CynpOa u 3Hauenne HOIla. YTBepxnenue
OJHOTIApTUHHON monuTHaeckoi cucrtembl. ObpazoBanue CCCP. [lonutnueckas 6oprba B mapTuu u
rocynapctBe. CCCP B rozpl nepBbix msaTuieTok (koner 20-x rr. — 30-e rr.).

MupoBoii s3xoHOMHYecKui kpu3uc 1929-1933 rr. u BapuaHTHl BBIX0/1a U3 HETO. ToTaIMTapu3M
B EBpone. ®opmupoBaHue pexuma JnyHOW Biacth CTanvHa M KOMaHAHO-aJMHUHUCTPATUBHOM
cuctemsl ynpaienus: rocynapctBom. Konctutyiusa CCCP 1936 r. Buemnss noautuka CCCP B 20-
30-e rr. [esrensHocts KoMunTEpHA.

3.2. Bropasi mupoBasi BoiiHa. Besiukassi OteuecTBeHHasi BoiiHA: «be3 cpoka gaBHOCTHY.
MockBa 1 MockoBckas o0iacts B roasl Beiankoit OrtedecTBeHHON BOMHBI. OCHOBHBIE dTallbl Benukoi
OteudecTBEeHHO BOMHBI. KOpeHHOH nIepeioM B X0J€ BOWHBI.

CoBerckuii ThUI B TOIbI BOWHBL. boppba B Thuty Bpara. Ilaptm3aHckoe ABUKEHHE.
UYenoBeueckue U MaTepUaIbHbIE OTEPU B XOJ1 BOMHBI.

Pematommii Bkimanx Coserckoro Coro3a B pasrpom (ammsma. HropHOeprckmii mpoiecc Haf
HAIIMCTCKUMH BOSHHBIMH MTPECTYIHUKAaMHU. Xa0apOBCKUIA IPOIIECC.

3. 3. CCCP u mup ¢ nocjieBoeHHOTro nepuoaa a0 1991 r. Vi3smMeHeHrne COOTHOIIECHUS CHII B
MHUpE II0CJIE BTOPOM MHUpOBOM BOMHBI. Hauano «xononHoit BouHb. «JloktpuHa Tpymdna» u «llnan
Mapmannay. ®opmupoBanue OUIMOIAPHOTO MHpa. B3aMMOOTHOIIEHHS CO CTpaHAMU «HAPOIHOU
nemokparuny». Cosnanne CoBera 3KOHOMHYECKOW B3amMoniomormu. Koudmukr ¢ HOrocnasueit.
Opranuzanusa Ceepoarinantuyeckoro gorosopa (HATO). Cozmanme Opranuzanuu BapiiaBckoro
noroBopa. Boiina B Kopee. Tpyanoctu mocneBoenHoro passutuss CCCP. VikecroueHue
MOJIMTUYECKOTO PEeKUMA U UACOJIOTHYECKOro KOHTPOJiA. [IombITkKH OGHOBIEHUS «TOCYAapCTBEHHOTO
counamuzMan. XX cbe3q KIICC u ocyxnenue kynpra auuHoctd CranuHa. «OTTEnens» B AyXOBHOM
chepe.

DkoHOMHYECKHEe pedopmbl cepeauHbl 60-X TOAOB, NPUYMHBI WX HE3aBEPIICHHOCTH.
«["ocymapctBo 6marogenctsusi». IV u V Pecniyonuka Bo @pannuu. O6pa3oBanue u Pazpurue OPI'.
«OxoHOMHYecKOoe uyno» Snonuu. Pacman  konoHuanmbHOW  cucteMbl.  HeokoHcepBaTu3M
Benuko6purtanuu. Peiironomuka B CILIA.

Hapacranue kpu3uCHBIX sIBJIEHHII B coBeTCKOM obmiectBe B 70-e — cepenune 80-x rojos.
Hosas Koucturynmus CCCP. Konuenuusi «pasuroro couunanusmay. Baemnss nomutuka CCCP B
koHIie 60-x Havasie 80-X IT.: OT pa3psAIKH K 00OCTPEHHUIO MEXIYHAPOIHOU OOCTAaHOBKH.

«IlIepectpoiika»: CyIIHOCTb, LI€JIH, 3a/lauyd, OCHOBHbIE 3Tambl, pe3ynabtarsl. Pacmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBbIE TeHJAEHIMHA MHPOBOI0 Pa3BUTHS HAa coOBpeMeHHOM JTamne. CTaHOB/eHHE
HOBO# poccuiickoii rocynapcrBeHHocTu (¢ 1991- mo Hactosimee Bpems). JlubepanbHass KOHIETITUS
pOCCUHCKHUX pedopM: Mepexoa K PBIHKY, (HOPMHUPOBAHHE TPakJAHCKOTO OOIIecTBa M MPABOBOTO
rocynapctBa. «llloxoBas Tepanusi» skoHOMHYecKHX pedopMm B Hauane 90-x romos. Koncrurymus
Poccuiickoit ®epepanun 1993 r. MexnanuoHansHble OTHOWIEHUA. llonuTnueckne naptum u
oOuiecTBeHHbIE ABMKEHUsI Poccrun Ha coBpeMeHHOM aTane. Poccust Ha mytu MoaepHusanuu. Poccus B
CUCTEME MHUPOBOW SKOHOMHKHU U MEXIYHAPOJIHBIX CBs3ed. MupoBoii skoHomuueckuii kpusuc 2008—
2011 rr. HoBble reonoquTHYECKOE peaui B MUPE U UX BIMSHUE HA BHEIIHIOK NOMUTHKY Poccuiickoi
®enepanun. ['modanpHBIe TPOOIEMBI COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHMILINHBI.

O0beM TMCUMIIHHBI
Bup y4yeoHoii padoThI Axax | Actp.
3E
4. 4.

OO01asi TPY10€eMKOCTb TN CIUTITHHbI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
Jlexun 0,9 32 24
[Tpaktnueckue 3anstus (113) 0,4 16 12
CamocrosiTejibHasi paboTa 1,7 60 45
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KonTakTHas camocrosiTenbHas paboTa 17 - -
CaMoCTOsITeTbHOEC H3YUCHHE PA3/ICIOB AUCITUTIIMHBI ' 60 45
Bua koHTpoJs:

IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMEHY. 35,6 26,7
Buja uTOroBoro KOHTpoJIs: DK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«IIpaBoBeneHune»

1. Heap QMCHUIUIMHBI — OBJIAZICHHE OCHOBAMH IPABOBBIX 3HAHMW; (OPMHPOBAHUE OCHOB
IIPaBOBOM KYJbTYpPbI M IPABOMEPHOTO MOBECHMS IPaKIaHUHA CTPaHBbI.

2. B pesyabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLINICH JOJIKEeH:

OO0nanaTh ciaenyroMUMI KOMIETEHIUAMHI U MHIAMKATOPAMU UX JOCTHIKEHUS:

YK-11.1; YK-11.2; YK-11.3

3namy:

- OCHOBBI POCCHUICKOW MHpPaBOBOM CHUCTEMBI MU POCCHHCKOIO 3aKOHOJATENbCTBA, OCHOBBI
opraHu3ami W  (QYHKIMOHHUPOBAHUS  CyJEOHBIX W  HMHBIX  IPABOINPHUMEHUTEIBHBIX U
IPaBOOXPAHUTEIbHBIX OPTaHOB;

—  IIPaBOBBIE U HPABCTBEHHO-3TUYECKHE HOPMBI B cpepe NMpodhecCHOHAIBHOMN NesTeIbHOCTH;

—  IPaBOBbIE HOPMBI, PETYIUPYIOLIME OTHOIIEHHWE YEJIOBEKa K YEeJIOBEKYy, OOIIEeCTBY,
OKpYKarolllei cpere;

—  IpaBa ¥ 00513aHHOCTHU I'PaX/1aHUHA;

—  OCHOBBI TPY/IOBOT'0O 3aKOHO/1aTENIbCTBA;

—  OCHOBBI XO3HCTBEHHOIO IIPaBa;

—  OCHOBHBIC HallPaBJICHUS aHTUKOPPYINLUOHHOMN JiesTenbHoCcTH B PO

Ymems:

- MCIIOJIb30BaTh ATUYECKHE U MPABOBbIE HOPMBbI, PETYIHPYIOIINE OTHOLIEHUE YeJIOBeKa K
YeJI0BEKY, OOIIECTBY, OKpYyKalollel cpejie, MCIOIb30BaTh MpaBa U CBOOO/BI YEJIOBEKA M I'pakJaHUHA
pu pa3zpaboTKe COLUATbHBIX TPOEKTOB;

—  HCIOJb30BaThb U COCTaBJISTh HOPMATHUBHBIE U NPABOBBIE JIOKYMEHTHI, OTHOCAIIUECS K
npoeCCUOHATBHON  IeATEbHOCTH, MPEANPUHUMATh HEOOXOAMMbIE MEpbl K BOCCTaHOBIICHUIO
HapyIICHHBIX TPaB;

—  peanu30BbIBaTh IIpaBa U CBOOOBI UETIOBEKA U IPaKJaHUHA B Pa3IMYHbIX chepax

KHU3HEIESITEIBHOCTH.

Braoemw:

- HaBbIKaMU MPUMEHEHUS 3aKOHO/1aTeIbCTBA MPU PELICHUH NMPAKTUYECKUX 3a]1a4.

3. KpaTkoe coep:kaHue M CHUIIHHBI

Paspnen 1. OcHOBBI TeOpUM rocyAapcTBa U paBa

1.1 OcHOBBI TEOPHH TOCYAApPCTBA

1.2 OcHOBBI TeOpUH TIpaBa

Pa3nea 2. Orpacin ny0JM4YHOro npasa

2.1 OcCHOBBI KOHCTHTYIIHOHHOTO TTpaBa

2.2 OCHOBBI aJIMUHUCTPAaTUBHOTO TIpaBa

2.3 OCHOBEHI YTOJIOBHOTO TIpaBa

2.4 Koppynius Kak COIMaIbHOE U ITPABOBOE SIBJICHUE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO MTpaBa

2.6 HopmaTtuBHOEe mpaBOBOE pEryaMpoBaHHE 3amMThl HHpOpMaruu. I[IpaBoBble OCHOBBI
3alIUThl TOCYAAPCTBEHHOMN TalHbI

Pa3nea 3. OTpaciiim 4acTHOro npasa

3.1. I'paxkaaHCcKoOe PaBO: OCHOBHBIE ITOJIOKEHUST OOIICH JacTH.

3.2. ABTOpCKOE M MaTEeHTHOE MPAaBO U MIPABOBas 3allUTa Pe3yIbTaTOB MHTEIICKTYAIbHOM.
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3.3. OCHOBBI X035IICTBEHHOTO (IIPEeIITPUHUMATEIHCKOT0) ITPaBa.

3.4. OcHOBBI ceMEITHOTO TIpaBa

3.5. OCHOBBI TPYOBOTO IIPaBa

Pa3znesn 4. Oco0eHHOCTH MPABOBOI0 PeryJupPoOBaHus NMPo(eccuOHAIBLHOM 1eITeJIbHOCTH B
OT/IeJILHBIX OTPACISIX XUMHYECKOI MPOMBIIIEHHOCTH

4.1 OCHOBBI HAIIMOHAILHOW 0E€30MaCHOCTH, FOCYAPCTBEHHOW MOJUTHKH U 3aKOHOATEIBCTBO
B o0nactu oOecredeHusI sIIePHON U paTuaIlMOHHON 0€301aCHOCTH.

4.2 OCOOCHHOCTH  TIPAaBOBOTO  PETYJIMPOBAaHUS  Tpyla  paOOTHUKOB  XUMHYECKOU
POMBIIIJICHHOCTH.

4.3 HopmatuBHO-TIpaBoBasi 0a3a peryarpoBaHUs XUMHUECKOW M HEPTEXUMHUECKON OTPACIIU B
Poccun.

4. O0beM yueOHOM TMCUMILTHHBI

O0BLeM TUCHUILTHHBI
Bun yuyeOHo# padoThI Axax. | Actp.
3E
q, q,
O01masi TPy10eMKOCTh TUCHUIIHHBI 3 108 81
KonrakTHasi paboTa — ayIuTOPHbIE 3aHATHUS: 0,9 32 24
Jlekuun 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrosiTesibHas padoTa 2,1 76 57
KoHTtakTHas camocTosTenbpHas pabota 0,2 0,15
2,1
CaMoCTOSITEeIbHOE U3YUCHUE PA3JICIIOB IUCITUTLIHHEI 75,8 56,85
Buja koHTpOJIS: 3ager
AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUIIIMHBI
«Puirocopus»
1. Heap pucuumaunbsl «dwiocopus» — cHopMuUpoBaTh Yy CTYJECHTOB KOMILJIEKCHOE

IpeJCTaBIeHNE O POJU U MecTe GUIOCO(UU B CUCTEME TYMAaHUTAPHBIX, COLUAIBHBIX U €CTECTBEHHBIX
HayK, IO3HaKOMUTb HX C OCHOBaMH (PUI0CO(CKOro 3HAHUSA, HEOOXOOUMBIMU Ui pEIICHUs
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTarte u3y4eHus TUCHMIJIMHBI 00YYAIOIMIMIiCS T0JKEH:

OO6nanaTh ciaenyromUMI KOMIETECHIUAMHI U HHANKATOPaMH UX JJOCTH)KEHUS .

YK-5.1, YK-5.2, YK-5.3.

3namu:

-OCHOBHOE COJIEp’KaHue TTIaBHBIX (PUIOCOPCKUX IIKOJI U HAIpPaBJIEHUH, MPEACTaBUTENEH ITUX
IIKOJ, CBSI3b U pasiavuue uX (QUIOCOPCKUX HICH, CBSI3b HCTOPUKO-(DUIOCO(MCKUX KOHLENUU ¢
COBPEMEHHBIMHU MTPOOIeMaMU HHANBUAYAIBHON U 00IIECTBEHHOM KU3HU;

Ymemu:

-[IOHUMaTh W AHAJIW3MPOBaTh MHUPOBO33PEHUYECKHE, COLUAIbHbIE U HWHAWBHUIyaJbHbIE
npoOJeMbl COBPEMEHHOW JKM3HHM; TPAMOTHO BECTH JUCKYCCHIO, AaHAJIM3HPOBATh OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aMMOJCHCTBUS, OOYCIOBIIEHHbIE pa3IMYHMEeM OJTHUUYECKUX, PEIUTHO3HBIX U
[IEHHOCTHBIX CHUCTEM, OMUPAsCh Ha HapaOOTaHHBIH B HUCTOPHHM (WIOCO(UU MaTepual; MPUMEHSThH
noJjiyueHHble (prunocopCckre 3HaHUS K PEIICHUI0 MPO(heCcCHOHANBHBIX 3a/1ay;

Braoemw:

-npeAcTaBIeHusIMU 0 (unocodpun Kak HayKe U CHCTeME IIEHHOCTeH, ee MecTe B CHCTEME
T'YMaHUTapHOT'O 3HaHUS; OCHOBaMHU (pUII0CO()CKOTO MBIIIICHUS;

-KaTeropuajJbHbIM allapaToM H3y4aeMOM NHUCHHUIUIMHBI, GUIOCOPCKUMHU METOJaMH aHalu3a
pa3IMYHBIX MpoOJeM, HaBbIKaMU (pruocodpckoit KyabTyphl Al BEIPAaOOTKH CHCTEMHOTIO, 11€JI0CTHOTO
B3IJIS1a HA JIEUCTBUTENBHOCTh M MECTO XMMHHM M XMMHUYECKOM TEXHOJOTHMHU B LIEJIOCTHOM KapTHHE
Mupa.
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3. KpaTkoe coaep:kanue THCHUTIIHHBI

Brenenue. dumnocodus, ee MporUCX0XKICHUE U POJIb B 00IIIECTBE.

Pa3nea 1. OcHoBHBIE pui10cOdcKHE HIKOIBI.

Antnunas ¢unocodpus (mocokpatuku, coductel, Cokpar, Jemokpurt, IlnaTton, Apucrorens,
AIUTMHUACTHYECKU-pUMCKast puiocodusi). OCHOBHBIE TPOOIEMbI CpeIHEBEKOBOM (huocopuu u 3moxu
Bospoxnenus. ®unocodpus Hosoro Bpemenn (XVII-XVIII BB.) Uneonorus [Ipocsemenus. Hemenkas
knaccuueckas ¢unocodus. Pycckas dumocopus XIX—XX BB. OCHOBBI MapKCHCTCKOU ¢uiocodum.
OcHoBHbIE HaMpaBICHUs] COBPEMEHHON (HUIOCOPHH.

Pasznen 2. ®unocodpckne KoOHIENUNHA ObITHS U TO3HAHMS.

[Tpo6nema ObITHs B cTopuu punocoduu. [loHATHS MaTepraIbHOTO U naeaabHOro. OCHOBHBIE
dunocodckue HampaBiIeHHs: MaTepUanu3M U ujaeanusM. [IpuHuun riodaibHOrO IBOIOLHMOHU3MA B
COBPEMEHHOM HAYYHOU KapTUHE MUPA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUH (HUI0coduu U HAYKH.

[Ipoucxoxnenue coznanus. Poiib Tpyna B NpOUCXOXKICHHHM CO3HaHUA. Mneanucrrueckue u
MaTepuaircTuyecKkue KoHuenuuu cozHanus. Co3Hanue u Mo3r. Co3HaTelbHOE M OECCO3HATEIbHOE.
Coznanue u s13bIk. CO3HaHKME U CAMOCO3HAHUE.

Konuenmumn raoceonorus B UcTopuu (Huiaocoduu: CEeHCyaln3M, pallioHaIN3M, CKENTHIIN3M,
AarHOCTHUIIM3M, KOHILENIMS BPOXKJIEHHBIX HIEH, anpuopu3M. JlManeKkTuka MO3HAHUS: YYBCTBEHHOE U
patrionanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Paznea 3. IIpo6sembl yesioBeka B puiiocodpum.

YenoBek kak mpeamer ¢umocodckoro ananuza B ucropuu ¢unocoduu. IIpoucxoxnenue
YyeJIoBeKa: MIPUPOAHBIE U COLUAIbHBIE YCIOBHSI aHTPOIIOCOLIMOreHe3a. buonoruueckoe u conuaabHOE B
yenoBeke. MHAMBUI, MHAUBUIYAIbHOCTD, TUYHOCTD.

CMmbICl KU3HM W IpelHa3HaueHue uenoBeka. KusHb, cMmepTh, OeccMeptue. JIBuxkeHue
HEHACHIIUA, €ro pojb B coBpeMeHHOi xu3Hu. Llenn u nernnoctu. CBoOoaa BOIM M OTBETCTBEHHOCTH
an4HOCTH. HpaBCTBEHHBIE, pENUIUO3HbIE, ICTETUYECKUE [IEHHOCTH.

Paznen 4. ®usiocodus ucropum u odmecTBa

YeoBeK B CHUCTEME COLMAIbHBIX CBsi3eil. JIMuHOCT, M Macchl, cB00OJa W HEOOXOIUMOCTb.
Owminocodust uctopuu: GopmManMoHHAS U IUBUIM3AIMOHHAS KOHIICTIUU HCTOPUYECKOTO Pa3BUTHSL.
[Iporpeccucrckue M UMKIMYECKHE MOJENM pa3BUTUA. [00aibHbIE MPOOJIEMbI COBPEMEHHOCTH.
Konuemnmus ycToiiunBoro pa3BuTHs U ClIeHapuu OyayILIero.

ObmectBo U ero crpykrypa. ComnuanbHas, MOJIMTHYECKas M JAyXOBHas cdepbl oOIIecTBa.
Konuenmuu rocynapctsa B uctopuu ¢uiiocopckoil Mpiciau. ['paxaaHckoe oOLIECTBO U MPaBOBOE
roCy/apcTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHH U XHMHYECKOH TEXHOJIOITHH

Hayunoe u BHeHayuyHoe 3HaHue. CTpyKTypa HAy4yHOTO 3HAHHS, €ro MeTOAbl U (HOPMBI.
HayuHble peBontonuu 1 cMeHa TUIIOB palMoHaIbHOCTH. Hayka B cOBpeMEHHOM MHpe. DTHKA HAYKH U
OTBETCTBEHHOCTb YUEHOTO.

[Tpobnema cooTHOLIECHHUS HAYKU U TeXHUKU. ColMaIbHbIe TOCIEACTBHUS HAYYHO-TEXHUYECKOTO
nporpecca. DTHUECKHE U SKOJIOTUYECKUE UMIIEPATUBbI pa3BUTHS HAYKH U TEXHUKH.

MecTto XUMHHM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas ImpolOiiemMa XMMHMHU Kak HayKu U
npousBoacTBa. Llenn m 3agaunm xumuyeckoil TexHonoruu. Crenupuka XMMHKO-TEXHOJOTHYECKOTO
3HaHUS: QyHAAMEHTAIbHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

4. O0beM yueOHOM JUCUMIIJIMHBI

Busl yueOHol paboTh 3E Axkan. 4. AcTtp. 4.

O0mas TpyA0eMKOCTb JMCHHUILJIMHBI 110 Y4eOHOMY 4 144 108
ILUIAHY

KonTaktHas padora (KP): 1,78 48 36
Jlexumnm (Jlek) 0,89 32 24
[TpakTraeckue 3ausaTus (I113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTLIHHBI 1,22 60 45
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Bua konTpoJs:

IK3aMeH 1 36 27

KonTakTHas paboTa — MpOMEXKYTOUYHAs aTTECTAIHs 1 0,4 0,3
IToaroToBKa K 3K3aMeHY 35,6 26,7
Buj koHTpoOJIS: IK3aMeH

AHHOTaNUA padoyeil MPOrpaMMspl AU CHUILIHHBI
«OCHOBBI 5KOHOMHKH U YIIPaBJIeHHsI POU3BOACTBOM

1 Henp AMCOMIUIMHBI — NIOJYYEHUE CUCTEMBl 3HAHUM 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSX
(YHKIIMOHUPOBAHUS TMPOMBIIUIEHHOTO IPOU3BOACTBA B CUCTEME HAIMOHAJIBHOW HSKOHOMHKH,
(dopMHpOBaHKE YKOHOMHUYECKOTO MBIIIICHUS U UCIOJIb30BaHKE MTOTYYCHHBIX 3HAHUHN B MIPAKTUYECKON
JESTEIIBHOCTH.

2 B pe3yabTaTe H3y4eHHUs] AUCHUILINHBI 00y4aIOLIUICH 10JI7KEH:

Obnadamye cleayOImUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

YK-10.1; YK-10.2; YK-10.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3

3uamo:

- OCHOBBI ’KOHOMHUECKOW KYJIbTYpBl, B TOM YHCJI€ (UHAHCOBOM IPAMOTHOCTH;

- OCHOBBI POCCHHCKOW ITPAaBOBOM CHCTEMBI M POCCHMCKOTO 3aKOHOAATENICTBA, IIPABOBBIE U
HPaBCTBEHHO-3TUYECKHUE HOPMBI B chepe pohecCHOHAIBHON eI TeIbHOCTH;

- TpPaBOBBIE HOPMBI, PETrYJIMPYIOIIME OTHOLICHHE YeJIOBEKa K YEJIOBEKYy, OOILIECTBY,
OKpYXarollen cpene;

- OCHOBHBIE KaTE€rOpUHU U 3aKOHbI SKOHOMUKH;

- OCHOBBI JKOHOMHMYECKOM JEATECIBHOCTH MPEANPUATUS, €r0 CTPYKTypy H OTpaCiIEBYIO
crnenu@uKy; KiacCuPpUKAUI0 IPEAIPUITHIA 10 IPAaBOBOMY CTATYCY;

- COAEp)KaHUE HTaloB  pa3pabOTKM  ONEPAaTUBHBIX  IUIAHOB  paboOThl  MEPBUYHBIX
IIPOU3BOJCTBEHHBIX MOAPA3ACICHUMN.

Ymemn:

- MHCIOJIb30BaTh 3HAHMSI OCHOB SKOHOMHMKM NpU MPHUHATHM OOOCHOBAHHBIX pEIICHUN B
pa3INYHBIX 001ACTAX NESITEIBHOCTH;

- UCTIOJIb30BaTh 3HaHUs OCHOB YKOHOMUKH IIPU PEIICHUH ITPOU3BOJICTBEHHBIX 33/1a4;

- OCHOBaMH X034l CTBEHHOI'0 U SKOJIOTMYECKOIr0 IIPaBa;

- IPOBOAUTH TEXHUKO-DKOHOMUYECKHUI AHAJIN3 NHKEHEPHBIX PELICHUM.

Braoemy:

- HaBbIKaMHM BbIOOpPa SKOHOMHYECKM OOOCHOBAaHHBIX pEIIEHUH B PA3JIMUYHBIX 00JACTIX
KU3ZHEACATECIBHOCTH;

- MeToJaMu pa3paboTKU MPOU3BOACTBEHHBIX MPOrpaMM U IJIAHOBBIX 3aJIaHUM ISl IEPBUYHBIX
IIPOU3BOCTBEHHBIX MOAPA3ACIICHUN;

- HaBbIKaMU BBIOOpa HKOHOMHUYECKHM OOOCHOBAaHHBIX PpELIEHUH C YYETOM HMMEIOIINXCS
OTpaHUYECHUM.

3 Kparkoe conep:kanue JMCHUIITHHBI

Pa3nea 1. Beenenne. OCHOBBI pbIHOYHON IKOHOMMKH

Tema 1: DxoHOMHUYECKHE TOTPEOHOCTH, Onara M pecypchl. DKOHOMHUYECKHE CHUCTEMBI U HX
CymHOCTb. OOIIECTBEHHOE MPOU3BOJCTBO U HKOHOMHMYECKHE OTHOIIEHHUs. [Ipom3BoacTBEHHBIE
BO3MOXXHOCTH 00IlleCTBa M SKOHOMHUYECKHI BbIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXHOCTEH.
3akoH yObIBalOLIEH NpeenbHON IMOJIE3HOCTU. THIBI U MOJAEIM 3KOHOMUYECKHX CHUCTEM. DJIEMEHT
SKOHOMMUECKOH cucteMbl. TpaauionHas s3xkoHoMudeckasi cucremMa. CoOCTBEHHOCTh: (DOPMBI U ITyTH
uX npeoOpa3oBaHusl.

Tema 2: PeiHOUHBII MexaHHW3M crpoca W mpemnoxenus. CoBeplIeHHass W HECOBEpIICHHAs
KOHKYpeHLUU. ToBapHbIi (PBIHOYHBINA) THUII OOLIECTBEHHOTO MPOoU3BOACTBA. CYIIHOCTh M YCIOBHUS
BO3HUKHOBEHHsI pbIHKA. BHUIBI PBIHKOB M MX CTpyKTypa. @yHKIMH phIHKA. ToBap M €ro CBOWCTBA.
Crnpoc u npeioxenue Ha pbiHKe. [IoHATHE «31acTUUHOCTBY. DNAaCTUYHOCTD CIIPOCA U IPEI0KEHMS,
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ToueyHast U nyrosasi. CoBeplIEHHAs U HECOBEPILEHHAs KOHKypeHIMH. MoHonomus. Makcumusanus
IpUOBLIM MOHOMOIUCTOM. OJIUTONONHS.

Tema 3: [loHsATHE HAMOHATBHON 3KOHOMHKH, OCHOBHBIE MAKPOIKOHOMUYECKHE IOKA3aTEIH.
[ToHATHS COBOKYIHOI'O CHpOca M COBOKYIHOI'O HpPEUIOKEHUs, (DAKTOphl, BIMAIONIME HA MX
u3MmeHeHus. [lorpebnenust u cOepexeHus. DKOHOMUYECKUH Kpyroobopot. [Ipon3BoacTBo, 0OMEH U
pactpenenenue. [lorpebnenue, coeperxeHue, MHBECTULIMU TOBAPOB U YCIYT.

Tema 4: @unancoBas cucreMa u (pruHaHCOBas MOJIUTUKA o0IIecTBa. ['ocy1apCTBEeHHBIN OI0KET
Y TOCYJapCTBEHHBIN nour. Hanoru u Hanorosas cucrema.

Pa3znes 2. JkoHOMHUYECKHE OCHOBBI YIIPABJIEHUS NPOU3BOJACTBOM

Tewma 5: Ilpennpusitue Kak CyObEKT PBIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI M
0COOEHHOCTH MX IPOSBICHUS Ha NpeanpusaTHu. Posb crenuaniucra XMMUYECKON MPOMBIIIIEHHOCTH.
[Ipennpusitue B cucreMe pbpIHOYHOM SKOHOMMKHM. Ilpenmpusitue — Kkak CyOBEKT U OOBEKT
IpEeANPUHIMATENIBCKON AEATeIbHOCTU. 3aKOHOaTebHas 0a3a MpeIIpuHIMATENbCKON e TeIbHOCTH.
HopmatuBHO-IpaBOBBIE aKTHI, PETIAMEHTUPYIOLIUE AESITEIbHOCTh NpeanpuaTus. OpraHu3alnuoHHO-
paBoBble (OPMBI MPEANPUHUMATEIILCKON JEATEIbHOCTH W KpUTEpUM uX BbiOOpa. Dopmbl
cOOCTBEHHOCTU. BHENIHSS ¥ BHYTPEHHSA Cpella IPEIIPUSITHSL.

Tema 6: MarepuanbHO-TexHHUYeckass  0a3a  mpousBoicTtBa. ChblpbeBasi U TOIJIMBHO-
JHEepreTHueckass  0a3a  XUMHUYECKHMX  MPOM3BOACTB.  IIpoW3BoACTBEHHass  mporpaMMa |
IPOM3BOJICTBEHHAsT MOIIHOCTh MHpeanpustus. KauecTBO M KOHKYPEHTOCIOCOOHOCTb MPOJYKIIMH.
OKoHOMHYECKOoe 00OCHOBaHME BbIOOpa ChIphsi M ToIuMBa. PecypcocOepexeHue. AnbTepHaTHUBHBIE
VCTOYHUK CBIpbs ¥ 3Hepruu. Opranusanus CKIaJCcKoro Xo3sicrsa.

Tema 7: MarepualibHO-TEXHUYECKHE pecypchbl npeanpuatus. OCHOBHBIE IPOU3BOJICTBEHHBIE
(GOHIBI XUMHUYECKUX MPEINPUATHI: MOHATHE, Kiaccudukauus U cTpykrypa. [loHatue u cTpykTypa
OCHOBHBIX cpefcTB. OIeHKa OCHOBHBIX CpeICTB. MeTObl OLEHKHM OCHOBHBIX (oHIOB. [lokazarenn
UCIIOJIb30BaHUSI OCHOBHBIX NPOU3BOACTBEHHBIX (hOHIOB. MI3HOC M aMoOpTH3alMsi OCHOBHBIX (DOHJIOB.
Onenka 3QQEeKTUBHOCTH HMCIIOIB30BAaHUS OCHOBHBIX MPOM3BOACTBEHHBIX (OHIOB. BocmponsBoacTBo
OCHOBHBIX cpelcTB. OOOpPOTHBIE CPEACTBA MPEINPUATHUS: TIOHATHE, COCTaB U CTpyKTypa. Mcrounuku
(dopMupoBaHus 000pOTHBIX cpeacTB. O00pauMBaEMOCTh OOOPOTHBIX CpeAcTB. MaTepHuaibHbIe 3a1achl
Ha npennpustun. OnpeseneHre NnoTpeOHOCTH B 000POTHBIX CPEACTBAX.

Tema 8: Tpynosie pecypcsl npennpusatusi. [lepconan npeanpusrus u ero cTpykrypa. OCHOBEI
OpraHu3ali Tpylda Ha OpeanpusaTHd. D(PQPEeKTHUBHOCTh HCHOJIB30BAHUS NEpCOHanNa U paboyero
BpemeHu. [IpousBonuTenbHOCTh Tpyna W ominara Tpyraa. OpraHusanus 3apaOOTHOM IUIaThl Ha
npennpustid.  CoctaB M CTpPYKTypa  IPOMBINIIEHHO-IIPOM3BOJACTBEHHOIO  II€pCOHAJA.
[IpousBonuTENbHOCTS TpyZAa: IOHSTHE, IOKa3aTead W MeTonAbl u3MepeHus. MuauBunyanbHas u
o0I11eCTBEHHAsl MTPOU3BOAUTENBHOCTD TpyAa. Pe3epBbl U (haKTOphI MOBBILICHUS TPOU3BOAUTEILHOCTH
Tpyaa. opMbl, CUCTEMBI U pa3Mep OIIAThl TPYAA Ha IPEITPUITHH.

Pa3nea 3. TexHNKO-I)KOHOMHMYECKHIT aHAJIN3 HHKCHEPHBIX PeIIeHUH

Tema 9: Jloxompl M pacxoipl Ha TPOHM3BOJCTBO, M PEATH3ANUI0 TPOIYKIIMU TMPEIIPUSTHS.
W3nepxku  MPOW3BOJCTBA  MPOAYKIUU  (C€0ECTOMMOCTH), MPUOBUIb, PEHTA0ENbHOCTh U
neHooOpaszoBanue. [loHsATHE 3aTpaThl HA MPOU3BOACTBO U peANTM3AIUI0 MPOAYKINU (ce0ECTOUMOCTH).
Bunsl n 3Hauenue knaccupukanuu 3atpaT. CTpyKTypa 3aTpaT Ha MPOU3BOJICTBO U pPeaTM3aLUI0
OpOAYKIMH. TeXHUKO-3KOHOMUYECKHUI aHaINU3 MHKEHEPHBIX perieHnid. OCOOEHHOCTH pacuera 3aTpaT
Ha TPOM3BOJACTBO U pEATM3ALUI0 NPOAYKIHMH B KOMIUIEKCHBIX Npou3BoAcTBax. OCHOBHBIE IIyTH
CHIKEHHMS 3aTpaT Ha MPOU3BOJACTBO Mpoaykuuu. Joxonsl npeanpustus. [lonarue npudsum u noxona
NpEANpUSATHsI, METO/IbI UX pacyeTa. PeHTabenbHOCTD, ee BUABI U MEeTO/bl pacyera. [lyTu moBbILIeHUsS
npuObUIN U pEHTA0ETBbHOCTH Ha MPEIIPUITHSIX.

Tema 10: [lenooOpa3zoBaHnue W I1eHOBas MoJuTHKA. lleHa Ha NPOXYKIHMIO M MPUHIIMIIBI
neHooOpazoBanus. Buapl nen. CTpykTypa LieHbI, cHUCTeMa IIeH. B3auMOCBSI3M LIEH U HU3JIEpKEK.
IlenoBast nonutrka. PazpaboTka 1IeHOBOW CTpaTeruH.

Tema 11: ®uHaHCOBO-KpPEAUTHbIE OTHOIICHUS MNPEANPUATHNH U CHCTEMa HaJOTrOOOJIOKEHHS.
[Tonsatue, coctaB u cTpykTypa (puHaHCOB npennpusatus. [IpuHuunel Hanoroobnoxxenus. Hamnoru u
IUIATEXH, YCTAaHOBJIEHHbIE 3aKOHO/IaTEIbCTBOM: BH/IbI, CTAaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U CPOKU
yIIJIaThl HAaJora B OIOJIKET.
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4 O0beM yueOHOH TUCHUILINHBI

O0beM TUCHUIIINHBI
Buj yueOHoii padoThl Axan, | Acip,
3E
q, q,
O01mas Tpya0eMKOCTb U CIUTLTHHBI 3 108 81
KonTakTHasi padboTa — ayIuTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ausrus (I113) 0,44 16 12
CamocTosiTeJbHasi padoTa 2,10 76 57
KonTakTHas camocTosiTesibHast paboTa 210 0,4 0,3
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIOB JUCITUTLIHHBI ' 75,6 56,7
Buja HTOroBOro KOHTpOJIs: 3auer ¢ OLEHKO¥
AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI
«O01mas 1 HeoOpraHuyeckKasi XUuMMsD)
1 eap AMCUMILUIMHBI — TIPUOOpETEHHWE 3HAHUW W KOMIIETCHIMH, (OPMHPOBAHHE

COBPEMEHHBIX MPEACTABICHUIN B 00JIACTH TEOPETUUECKUX OCHOB XUMHUH U XUMHUHU IJIEMEHTOB.

2 B pe3yabTare N3y4eHHs IMCUUILIHHBI 00yYAIOIIUICS 10JIKEeH

Obradoame CIIeNYIOMUAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-4.2, OIIK-4.3, OIIK-4.4.

Buame:

— 3JIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYI;

— OCHOBBI TEOPUU XUMHUYECKOU CBSI3M B COCJIMHEHUSIX PAa3HBIX THUIIOB, CTPOCHUE BEIIECTBA B
KOHJ/ICHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPOIIECCOB U XapaKTCPHUCTHKHU
PABHOBECHOI'O COCTOSIHUS;

— METO/IbI OTMCAHUsI XUMUYECKUX PAaBHOBECHH B PACTBOPAX JICKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPAVMHAIIMOHHBIX COEIMHEHMIA;

— TIOJIYY€HHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHUYECKHUX BEIECTB.

Ymems:

— BBINOJHATH OCHOBHBIE XUMHUYECKHE OIEpalid, OINPEeAeNsaTh TEPMOJNHAMUUECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLUN U PaBHOBECHBIE KOHIEHTPAIMHU BEIIECTB;

— WCIOJIb30BAaTh OCHOBHBIE XMMHUUYECKHE 3aKOHBI, TEPMOJMHAMUYECKUE CIIPABOYHBIC JTAHHBIE
IUTSE pelieHus mpodeccnoHanbHbIX 33/1a4;

— IPOTHO3UPOBATH BIUSHUE PA3IUYHBIX ()AaKTOPOB HA PABHOBECHE B XUMHYECKUX PEAKITUSX.

Bnaoems:

— TEOPETUYECKUMH METOJIaMU OMTUCAHUS CTPOCHHS M CBOMCTB MIPOCTHIX U CIIOKHBIX BEIIECTB Ha
OCHOBE 3JIEKTPOHHOT'O CTPOEHUSI UX aTOMOB M IOJIOKEHHUS B MEPUOJMYECKOW CHUCTEME XUMHUYECKUX
9JIEMCHTOB;

— OCHOBHBIMH HaBBIKaMU Pa0OTHI B XUMUYECKOH Taboparopuu;

— DKCIIEPUMEHTAIbHBIMA METOJaMHU ONpPENETCHNUsS HEKOTOPHIX (PU3UKO-XUMHUYECKHUX CBOMCTB
HEOPTraHUYECKUX COETMHEHUH.

3 Kpartkoe coaep:xaHue TUCUMILIHAHBI

Pazpnea 1. llppHOMOBI XUMUK

1.1 Crpoenue aToma.

BonHOBBIE CBOHCTBA MarepHalbHBIX O00BEKTOB. YpaBHeHue ge bpoitna. CooTHomieHue
HeonpeneneHHoctei ['elizenoepra. [lonsTre o kBaHTOBOM Mexanuke U ypaBHenun llIpenunrepa.

1.2 [lepuonnueckuii 3aKOH U NepUOANYECKas CUCTEMA.
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CoBpemenHas GopMyITUpOBKa MEPUOANYECKOTO 3aKoHa. [lepuonndeckas cuctemMa U ee CBsI3b
CO CTPOEHHEM aTOMOB. 3arOJHEHHE 3JEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B IEPHOIUYECKOM
cucteme aeMeHToB [[.1. Menpeneena.

1.3 OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenn okucienus. BaxkHeillne OKHUCIUTENIM W BOCCTAaHOBUTEIM. BakHeimne cxembl
IIPEBPAILCHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.

1.4. XuMuueckast CBsI3b U CTPOCHUE MOJICKYJI.

KoBasieHTHas1 cBsI3b, OCHOBHBIE TOJIOKEHUSI METOJa BAJIEHTHBIX CBsA3ed. PaccmoTpeHune cxem
NEPEeKpbIBAaHUSI aTOMHBIX opOuTaneil mnpu oOpa3oBaHMM CBsi3el B MoJsieKyiax. | uOpumuzanus
BOJIHOBBIX (pyHKIIMH. OCHOBHBIE MTOJIOKEHUS METO/1a MOJICKY sipHbIX opoutaneit (MO JIKAO). Meron
['unnecniu. OOmue cBeleHUs O KOMIUJIEKCHBIX COEIUHEHHSX, MX CTpoeHHe. MexXMOoneKylspHas U
BHYTPUMOJIEKYJISIpHAss BOAOPOJAHAs CBs3b. VOHHAs CBA3b Kak IpENENbHBIM Claydall KOBaJEHTHOMN
cBs3u. OOmue TmpeacTaBIeHUS O MEXKMOJEKYISIPHOM  B3aHUMOJCHCTBUU: OPHUEHTALMOHHOE,
WHIYKIIMOHHOE, TMCIIEPCUOHHOE B3aUMOJICHCTBUS.

1.5. [ToHsITHE O XMMUYECKON TEPMOAMHAMHUKE.

TepmonuHamuyeckue (YHKIIMU COCTOSHUS (Xapakrepuctuueckue (yHkuuu). BHyTpeHHss
SHEPrusl M SHTANBNUS, UX (HU3HUECKUN CMBICT. TepMOXUMUS U TEPMOXHUMHUUYECKUE ypaBHEHUS. 3aKOH
I'ecca u cnenctBus u3 Hero. [loHsATHE 00 PHTpOMHK, aOCONIOTHAS YHTPONHS U CTPOCHHUE BEIIECTBA.
W3mMeHeHune S3HTPOINHU B Pa3IMYHBIX ITPOLIECCAX.

1.6. ITonsiTHe 0 XUMUYECKON KMHETHKE. XMUMUUYECKOE PaBHOBECHE.

OpnHocTranuiiHble M CIOXKHBIE PEAKUMU. 3aKOH JeHCTByroMXx Mmacc. KoHcraHTta ckopoctu
peakiuu. MoJieKyIsipHOCTh M TIOPSAJIOK PEAKIMH. 3aBUCUMOCTh CKOPOCTH PEaKIMHM OT TeMIEpaTyphl;
SHTAJbIUS aKTUBAUU. | OMOT€HHBIN U T€TEPOreHHbIN KaTallu3.

HUctunnoe u xaxymieecst paBHoBecusi. KoHcTaHTa xuMuyeckoro paBHoBecHs. CmelieHue
XUMHUYECKOro paBHOBecusl, npunuui Jle-lllarense — bpayna.

Oueprust [m60ca, ee cBA3b ¢ SHTponuel u HTaNbnueil. ®usnyeckuii cmpic 3ueprun ['mooca.
DHTPONUKUHBIN U SHTANBNUKHBINA (hakTopsl mporecca. Cesizb AG®; ¢ KOHCTaHTOI paBHOBECHS.

1.7. PactBopsbl. PaBHOBECHSI B pacTBOpax.

[Ipoueccel, conpoBokaatoiue 00pa3oBaHUE KHUIKHUX UCTUHHBIX PACTBOPOB HEIJEKTPOIUTOB U
3JIEKTPOJIUTOB. ACCOIIMHPOBAHHBIE M HEACCOLMUPOBAHHBIE AJEKTPOJUTHI. CTENeHb AUCCOIUAIINU.
Koncranta nucconmanuu. PaBHOBecme B cHCTEME, COCTOSAILIEH M3 HACBIIIEHHOTO pPacTBOpa
MajopacTBOPUMOTO DJJIEKTPOJIMTAa W €ro KpUCTaUioB. PaBHOBecHe B pacTBOpax KOMILIEKCHBIX
coenvHeHUi. PaBHOBecue nuMccouManuy BOJbI, HOHHOE MPOU3BENCHHUE BOJBl U €r0 3aBUCUMOCTb OT
temriepatypsl. HIkama pH. I'maponus coneil.

Pa3pnen 2. Heopranmueckass xumusi

2.1. Xumus S-351eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopon-nepBbiii  37€MEHT MEPUOAMYECKOM CHCTEMBI, €ro JIBOWCTBEHHOE IIOJIOKEHHE.
Onementsl 1-2 w 13-18 rpynm mnepuoguuecKkoil cHCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHUH
ANEKTPOHHBIX KOH(QUTYpAIHi, BEIUYUH PaUyCOB, dJIEKTPOOTPULIATEIHPHOCTH U SHEPTUU MOHU3AIUU
aTOMOB. TUNTUYHBIE CTETICHU OKHUCIICHUA. XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH
B CTPOCHMHM M CBOMCTBAaX OCHOBHBIX THIIOB COEIMHEHMI, MX moiydyeHue. [Ipupoansie coeanHeHus,
MOJIyYeHHUE U IPUMEHEHHE.

2.3. Xumus d-anementoB. 2.4, Xumus f- aeMeHTOB.

OnemeHTbl 3—12 Tpynnm MNEepUOJUYECKON CHCTEMBI. 3aKOHOMEPHOCTM B HW3MEHEHUU
ANEKTPOHHBIX KOH(HUTypanuii, BEIWYHH PAJAUYCOB, SHEPTrUU HOHU3AINU, XAPAKTEPHBIX CTEMEHEH
OKHCJICHUs, KOOPJAWHAIIMOHHBIX YHceNl aToMmoB. [lpupomHple coeAWHEHUS, TOJyYeHUE U
COTOCTaBJICHHE (DU3MUECKUX M XUMHUYECKHX CBOWMCTB MpOCThIX BemlecTB. CTpOoEHHME U CBOMCTBa
OCHOBHBIX TUIIOB coenuHenuit. OcodennoctH f- dmeMeHTOB.
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4 O0beM yueOHOH TUCHHMILINHBI

Beero Cemectp
Bup yueOHoii padoThl 1 2
3E Axkan. 4. 3E | Axan. u. 3E Axkan. 4.
DI Ty DTS 12 432 7 252 5 180
AUCIHUIIHHBI
Konrakrnas pagora - 5,33 192 |311| 112 |222| 80
ay/IMTOPHbIE 3aHATHUS:
Jlexuuu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32 0,89 32 - -
Jlaboparopusie pabots (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHAsA paboTa 4,66 167,8 2,89 104 1,77 63,8
KoHnTakTHas caMoCTOATENIbHASA _ ) )
padora 4,66 2,89 1,77
CamocrosiTeIbHOE U3YUCHHE 167.8 104 638
pa3JieJIOB TUCIUILUTHHBI ! '
Buasbl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrakTtnas pabora — 08 0.4 0.4
MPOMEKYTOUHAs aTTeCTallUs 2 ’ 1 ’ 1 '
[ToaroroBka K 3k3aMeHy 71,2 35,6 35,6
Kypcosasi paGora 0,01 0,2 - - 0,01 0,2
KonTakTHas pabora — 001 02 ) ) 0.01 0.2
MIPOMEKYTOYHAST aTTECTAIIMS ' ' ’ ’
Buj MTOroBOro KOHTPOJIS: IK3aMeH 3k3ameH, KP
Cemectp
Buj yueOHoii padoThl Beero 1 2
3E Actp. 4. 3E Actp.u. | 3E | Actp. u.
DI 1y O 12 324 7 189 | 5 | 135
AUCIUITHHBI
Konrakrnas padora- 5,33 144 | 311 | 84 |222| 60
ayMTOPHbIE 3aHATHS: ’ ' ’
Jlexiuu 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3anstus (113) 0,89 24 0,89 24 - -
Jla6opaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTeabnasi padora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHas camocTosITeNbHas i ) )
padora 4,66 2,89 1,77
CamocrosTenbHOE N3yYEHUE 195 85 78 47 85
pa3aenaoB AUCIHUIIINHEL ' '
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonrtakTHas padora — 06 03 03
MPOMEKYTOUHAs aTTECTALIHS 2 ’ 1 ' 1 ’
[ToaroroBka K sK3aMeHy 53,4 26,7 26,7
KypcoBas padora 0,01 0,15 - - 0,01 0,15
KonTakTHas pabora — 0,01 0,15 - - 0,01 0,15
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MPOMCIKYTOUHAA aTTCCTAlUA

Buja uToroBoro KOHTpoOJIs: IK3aMeH 3k3ameH, KP

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNINHBI
«Oprannyeckasi XUMHSD)

1 eab AMCHUIIMHBI — IPUOOPETEHUE CTYJIEHTAMU 3HAaHUM O CTPOEHUM OpPraHMYECKHUX
COCIMHEHUH, OCHOBHBIX XMMHMYECKHX CBOMCTBAX Pa3JIMYHBIX KJIACCOB OPIaHUYECKUX COCIMHEHUHN U
METO/IaX MX MOIyYeHHs], KaK MPOMBIIUICHHBIX, TaK U J1a00paTOPHBIX.

2 B pe3yJbTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obnadamys CleAyOMKUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-4.4

3uams:

— TEOPETHYECKHE OCHOBBI CTPOCHMSI M CBOWCTB pPa3jIMYHBIX KJIACCOB OPraHMYECKUX
COCIMHEHU;

— CIIOCOOBI TOJIyYeHUS M XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHUYECKHX
COCIMHEHW;

— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUS OPraHUYECKUX PEAKLIM;

Ymemn:

— NIPUMEHATh TEOPETHYECKHUE 3HAHUA U1 CUHTE3a OPraHWYECKUX COCIMHEHUHN Ppa3IM4HbIX
KJIACCOB;

— QHAJIM3UPOBATh U IIPEJICKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPIraHUYECKUX COCAMHEHUN;

— COCTAaBJIATh CXEMBI CUHTE3a OPTraHMYECKUX COCIMHEHUH, 3aJaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphl U KJIAaCCU(PHUKALMU OPTraHUYECKUX COEIUHEHUM;

— OCHOBHBIMH T€OPETUYECKUMH NIPEACTABIECHUSAMHU B OPTraHUYECKON XUMUM;

— HaBbIKaMH 000CHOBAHHMSI PAIMOHAIBHBIX CIIOCOOOB MOTYUSHHSI OPTAaHUYECKHIX BEIECTB.

3 Kpartkoe coaep:xanue JUCHUILIHHBI

Pazgen 1. Teopuss XxuMH4YeCKOro crpoeHusi u yriesogopoasl (YB). Apomaruueckue
COeIMHEeHUs.

1.1. Ilpupona XUMHUYECKOU CBSI3U

IIpupona KOBAJIEHTHOW CBS3H. @opmynsl  JIprouca. @PopmanbHbIl  3apan.  Teopus
rubpuauzanun AO. Teopust OTTalKUBaHUS SJEKTPOHHBIX Hap BajeHTHOM obosouku (OSIIBO) wu
dopma Monekyn. ATOMHO-OpOHMTaiIbHbIE MOzenu. [lonspHOCTh KOBaJIeHTHOM CBsi3U. VIHAYKTHUBHBIN
a¢pdext 3amectutenell. [lenokanm3zoBaHHAas KOBAJEHTHas CBSA3b, YCJIOBHS  JE€JIOKaIM3aILUH.
Conpsoxenne. PezonancHble CTpykTyphl. CepxcomnpsbkeHue. [loHATHE O MeXaHM3ME XMMHYECKON
peakuuu. IIpoMeKyTOUHbBIE COEMHEHNS U YaCTULBl OPraHUYECKUX PEAKLUN: TOHOPHO-aKIEITOPHBIE
KOMIIJIEKChI, HOHHBIE Mapbl, KApOOKATHOHBI, KapOAHHOHBI, PaAUKAaIIbI.

1.2 Ankanbl. Ctepeonzomepusi. LlukinoankaHsl.

I'omonornueckuit  psan.  Msomepus. Homenknarypa. CrnocoObl  monydenus.  OOmias
XapaKTepUCTHKA pEaKIMOHHOW crocoOHocTH. Peaknuu ankaHoB. [amoreHupoBaHue MeTaHa.
Mexannsm  peakuuu. MeTtunbHblid - paaukan, crpoeHue. lIlocrymar  Xommonpa.  Peakuuwm
raJIOrT€HUPOBAHUS TOMOJIOTOB METaHa: OPUEHTAIIMSI, PEaKIIMOHHAS CITIOCOOHOCTh, PETHOCENEKTHUBHOCTD.
Pan ycTOWYMBOCTH aNKMIIBHBIX paguKayoB. J[pyrue pajaukaibHble (LETHbIE U HELENHbIE) pPeakluu
ankaHoB. Ctepeon3oMepus aIKaHOB. XUPAIbHOCTb.

[Muknoankansl. CriocoObl oaydeHus. Peakuuu mukinoankanoB. OCOOEHHOCTH peakIfii MaslbIx
LIUKJIOB.

1.3. AnkeHbl. ATTKMHBI

I'omonornueckuii psia. M3omepus. Homenkmarypa. Crioco6s! monydenus. [IpoctpancTBeHHOE
CTPOEHHUE M TNPOCTPAHCTBEHHAsh U30MEpHs ajJKeHOB. Peakiuu ankeHoB. Peakiuu 31eKTpopHIBLHOTO
IIPUCOETUHEHUS AJIKEHOB: MIPUCOETUHEHNE raJIOr€HOBOIOPOJIOB, BO/IBI, raJOreHoB.
I'unpobopupoBanue ajkeHOB. PernoceneKTUBHOCTh PEAKIMHA SIEKTPOPHIBHOTO NPUCOSAUHEHHUS.
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MexaHu3M IPUCOCIMHEHMs TaJOreHOBOMOpoJa K ankeHy. IlpaBuino MapkoBHHKOBA M €ro
TeopeTnueckoe oObsicHeHHe. CBOOOTHOpAIUKAIEHOE MpUCOeAMHEHnE OpOMOBOIopoa (TIEPEKUCHBIN
s dexr Kapamra). AnmmunsHoe ranorenupoBanue. OKUCICHHE U 030HOIHN3 alKeHOB. [lomyyeHue Bwil-
JIMOJIOB, albJAETUJ0B, KUCIOT. OKUCIEHNE AJIKEHOB B MPUCYTCTBUHU coJied namiaaus. ['ereporeHHoe
TUIPUPOBAHUE.

Ankunbl. 'omonoruveckuii psaa. M3omepus. Homenkiarypa. CriocoObl momydeHusi. Peakmum
ankuHoB. CH-KucnoTHOCTh. AUETWICHHIBI, CTPOCHHE W CBOWCTBA. Peakmuu 31eKTpOoUIBHOTO
npucoeauHenusa. Peakuuu HykineodunabHOoro mnpucoenuHeHus. OKHUCIIEHHE, BOCCTaHOBJICHUE,
TUAPUPOBAHUE AJTKUHOB.

1.4. AnxagueHsl.

Peakuuu 1,2- u 1,4-npucoeuHeHUs TaJlOr€HOBOAOPOJAa U TAJOre€HOB K JaueHaMm. O30HO0JIN3.
Boccranosnenue u okucienue aueHoB. CrocoObl momydeHus: aueHoB. Peakius JleGenesa. Peakiym
Hunbca-Anbaepa.

1.5  Teopun apoMaTUYHOCTH.

OcoOenHoctr (U3MYECKUX U XUMHYECKUX CBOMCTB OeH3oia. CoBpeMEHHbIE MPEACTABICHUS O
CcTpoeHuu OeH30j7a. ApoMaTHUeCKUil XxapakTep OeH3o0na. DHeprus compspkeHus. OOme Kputepuu
apomatuyHocTH. OO1Iast XapaKTepUCTHKA PEaKIIMOHHON CIOCOOHOCTH OeH301a.

1.6  Coenunenust 6EH30JIBHOTO psaa

N3omepus. Homenknarypa. CrocoObl moiy4yeHus. Peakiuu 351eKTpo(MIBHOTO 3aMelleHus.
Peakuuu OeH3ona: HUTpOBaHKE, TAJIOTEHUPOBAHUE, CYIb(UPOBAHNE, AIKIWINPOBAHUE U AllUIMPOBAHUE
no @pupnento-Kpadrey. Yenous peaknuii. Mexanusm 31eKTpodUIBHOTO 3aMeIIeHUs Ha MpUMepe
oensoina. CTpoeHUe G-KOMILIEKCA.

Bnusinue 3amectuteneld B OEH30JbHOM KOJbIIE Ha HaIpaBICHWE W CKOPOCTh pEaKIIHii
AIIEKTPOPUIIBHOTO 3aMEIEHUs: OpMmo-napa-opUEHTAHTHl aKTUBUPYIONIUE U Je3aKTUBUPYIOIINE, MEeTa-
OpUEHTaHTHI Je3aKTUBUpYIole. BinsHrue HAa yCTOMUNBOCTh G-KOMILIEKCOB.

Anxunbenszonsl.  CnocoObl  mosydeHus — ankwiOeH30i0B.  OCOOGHHOCTH — peaKIIuii
ankwinpoBanust 1o @punemo-Kpaprcy. Xumuueckue cBoicTBa alKmiOeH30/10B. Bakueimue
IpeCTaBUTENN: OEH30J1, TOIYOJI, KCUIIOJbI, KyMOJ, CTUPOIL.

Paznen 2. «Meramnoprannyeckue coeaquHenusi. [ajmoreHompom3Boanble. CnuMpTrhl,
(enounl, npocreie IPUpLD

2.1  MeramioopraHMYeCcKue COeTNHEHHS

Peaktus I'punbspa. [loxydyeHne cniupToB ¢ UCIOIb30BaHUEM peakThBa [ puHbspa

2.2 T'ajoreHoNnpowu3BOHEIC

ANKWI- ¥ aJuTHATanoreHuabl. Peakiuyu HykineoQpuiIbHOro 3aMelleHns u otuerieHus. [lonsatue
HYKJICOQUIBHOCTH U OCHOBHOCTH pEareHTOB. bBUMONEKyNIApHBIH MeXaHU3M HYKJIEO(QUIHHOTO
3amemienuss  (Sn2). BnwusHue — oTHenbHBIX  (AKTOPOB  HAa  PEAKUMOHHYIO  CIIOCOOHOCTB
raJIOT€HONPOU3BOIHBIX: CTPOCHUE CyOCTpaTa, XapakTep yXOAsIled Ipymibl, CHila HYKJI€O(QUIHHOIO
peareHTa, npupona pactBoputens. Crepeoxumus peakuuid SN2. MOHOMOJEKYJSPHBIH MEXAHHU3M
HYKJICOQWJIBHOTO 3aMellleHus. BiusHue oTIenbHbIX (PaKTOpPOB Ha PEAKIIMOHHYIO CIIOCOOHOCTH
raJJoreHONPOM3BOIHBIX: CTPOEHHE CyOcTpara, MpUpoAa HYKICO(UIBHOIO areHTa M pacTBOPUTEIS.
Crepeoxumus peakuuii Sn1. Hanpasnenue peakuuii otieruienus: npasuia 3aiinesa u 'opmana.

ApomaTnyeckue rajJoreHornpou3BoaHble. OCOOCHHOCTH CBSA3M YIJIEPOJ-TAJIOreH U PEeaKIUu
3aMeIleHUs] TajioreHa. 3aMelleHHe TaJoreHa B AaKTUBUPOBAHHBIX U  HEAKTUBHUPOBAHHBIX
raJloreHapeHax.

2.3  Crouptel. OeHOIBIL.

Onnoaromusle ciupthl. Knaccudukamnms u HomeHnkiaarypa. Criocoobl MoydeHusl.

XuMuyeckue cBoicTBa. Peakuum HyKI€oQUIBHOrO 3aMelleHHUs CcHOupToB. Peaknumn
aMUMUHUpPOBaHusA. OKUCIIEHHE U JETUPUPOBAHUE.

®enonbl. Knaccubukamuss m HoMeHkiarypa. CrnocoObl monydeHus. Peakiuu ruapoxcu-
rpynnsl.  Peakumm ankwiMpoBaHMsT M alWiupoBaHus. Peaknuu apoMaTHYECKOro sapa:
raJoreHupoBaHHe, HUTPOBaHUE, CylbpupoBanue, HUTposupoBanue. Peakius Konpoe-IlImutra.

2.4 TIpoctbie 3¢upbl. DTIOKCUBI.
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CriocoObl monTyueHusi. XUMHUECKHE CBOMCTBAa. Peakuuu paciieruieHus MpocThIX 3¢(upos
raJoreHOBOJOPOJIOM: HampaBlieHHE peakuuil pacmenseHus. CuHTe3 3NOKCUAOB. PackpeiTue
AMOKCUHOTO IHKJIA.

Pasnen 3. «Aabaermabl, KeToHbl. KapOoHoBble KHCJIOTBI M HUX (PYHKUMOHAJIbHBbIE
NPOU3BO/IHbIE. A30TCOEPIKAIIMeE COeTHHEHUS

3.1 AJpaeruapl 1 KETOHBI

CrnocoObl moyueHus. XuMudeckue cBoiictBa. Peaknmu mnpucoenuHenus O-HyKIeo(uiIoB
(Boma, cmupThl, ankoroiaTel). Peaknuum ¢ N-Hykineoduiaamu: MexaHU3M HYKICO(OUIHLHOTO
IPUCOEAMHEHUS-OTUICIUICHUsAHA TpuMepe OeH3aJbaHWIMHA (aMMHaK, IEpBUYHbIE M BTOPUYHBIE
aMHHBI, TUJPOKCHIIAMUH, TUIpa3uHbl). Kero-eHonbHas TayroMepus. Peakiuu o-rajioreHupOBaHHMS.
Peaxnus Kannunnapo, ee Mexanusm. BocctaHoBieHue 10 CIUPTOB U yIIIEBOJOPOOB.

3.2  KapOoHOBBIE KUCIIOTHI.

OnHooCcHOBHBIE KapOOHOBbIe KHcHOThl. Kiaccupukanms u  HoMeHkiaTypa. CrocoObl
noiydeHus. Peaknyu ¢ HyKI€OQHIBHBIMUA pearecHTaMu (aMMHaK, ciupThl). Peakius stepudukanmm,
ee MexaHu3M. BoccraHoBieHue.

3.3  OyHKUMOHAJBHBIC IPOU3BOIHBIE KAPOOHOBBIX KUCIOT

OyHKIMOHAIBHBIE TPOM3BOIHBIE KAPOOHOBBIX KUCIIOT: TalOr€HaHTHIPU/IbI (AUIITaI0r€HUIbI),
AQHTUJPUBL, CIIOXKHBIE 3(uUpbl, amujbpl, HUTpWIbL. CnocoObl mnomydyenus. Peakumu N- u O-
AlMIMPOBAHHUS, UX MEXaHU3MBbI. [ UAPOIHN3: KUCIOTHBIA U OCHOBHBIH.

3.4  HwutpocoenuneHwus

Knaccudukanus n Homenkiatypa. CriocoObl noiydyeHus. XUMHYECKHe cBoicTBa. Peakiuu
BOCCTaHOBJICHUSI.

3.5  Awmunsl

Knaccudukanus 1 HoMeHkIaTypa. XuMUUecKue cBoicTBa. Peakuuu ¢ KUCIOTaMHu, CTPOEHUE
cojiell. ANKuIMpoBaHue u anunupoBanue. [lonydyenue nuazocoeiMHeHN peakiyuen JMa30TUPOBaHNUS.
[Ipumenenne coseil OEH30MAMA30HUS ISl CHHTE3a: TaJoreHOOCH30JI0B, (peHoa, aHM301a, THApa3uHa,
OeH3ona.

4 O0bem y4eOHOH TUCHHUILINHBI.

Cemectp
Bcero
B yueGHoi paGoTs! 2 cemecTp 3 cemecTp
3E Axapn, 3E Axang 3E Axag.

q, .. 9,
OO01mas TpyA0eMKOCTh AUCHHUTIINHBI 9 324 3 108 6 216
KonTakTHas padoTa — ayiuTOpHbBIC 3,11 112 1.78 64 1,78 64
3aHATHS:
Jlexiuu 1,33 48 0,89 32 0,89 32
[TpakTraeckue 3austus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 4,89 176 1,22 44 3,22 116
KoHnTakTHas camocTosTeNbHas padoTa 0,4 0,4 -
CamocrosTenbHOE U3YUEeHHE Pa3/IesioB 4,89 175.6 1,22 436 3,22 116
JACITUTUTAHBI
Buabl KoHTpOJIS:
JK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MPOMEKYTOUHAS

0,4 - 0,4
aTTecTanus 1 - 1
[ToAroToBKAa K SK3aMEHY. 35,6 - 35,6

3aver ¢
Bu MTOroBOro KOHTPOJIS: - JK3aMeH
OIIEHKOM
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Cewmectp
Beero 2 ceMecTp 3 cemectp
Bun yuebHo# paboThl
3F Actp. 3E Actp. 3E Act
q. q. p. 4.
OO0mast TpyT0eMKOCTh TUCIUTIIHHBI 9 243 3 81 6 162
KonTakTHasi pabora — ayiuTOPHbIE 3,11 84 1.78 48 1,78 48
3aHATHA:
Jlexuuu 1,33 36 0,89 24 0,89 24
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 4,89 132 1,22 33 3,22 87
KoHTtakTHas camocTosTebHas paboTa 0,3 0,3 -
CaMocTosTeIbHOE N3YUCHUE Pa3/IeoB 4,89 131,7 1,22 327 3,22 87
TIACIATUINHEI
Buabl KOHTPOJIA:
IK3aMeH 1 27 - - 1 27
KonTakTHas paboTa — MPOMEKYTOYHAS
0,3 - 0,3
aTTecTaIys 1 - 1
IToaroroBka K 3K3aMeHy. 26,7 - 26,7
3auer ¢
By nTOroBoro KOHTpoJIs: 9 IK3aMeH
OLICHKOI

AHHOTanuA padoyeil NPOrpaMMbl AU CHUIIIMHBI
CAHAIUTHYECKAS XUMUA»

1 eap AUCHUIUIMHBI — TPUOOpPETCHHE OOYYAIONIMMKCSI 3HAHUW © KOMIICTCHIIHH,
HEOOXOIUMBIX JIJISl peHICHHs] KOHKPETHBIX 3a7[a4 XMMHUYECKOT0 aHalln3a.

2 B pe3yabTare u3y4eHust JMCHUIIMHBI 00y4aIOLIMICS TOJIAKEH:

Obnadamys cleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3.

3nameo:

- OCHOBHBIE MOHSTHSI, TEPMUHBI, METOJIbI U TIPUEMBI KAUECTBEHHOTO U KOJINYECTBEHHOIO
XUMHUYECKOIO aHAJIN3a;

- TEOPETUYECKHE OCHOBBI (PM3UKO-XUMHUECKUX METO0B aHAJIN3a;

- NPUHLMIIBI  pabOTBl  OCHOBHBIX HpPHOOPOB, MCHOJB3YEMBIX M  IPOBEICHUS
KaueCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIN3a;

Ymemo:

- OPUMEHATh  NPUOOpPETEHHblE  MPAKTUYECKHE HABBIKM B NMpodecCHOHATIbHON
JIEATEIbHOCTH JIJIS PEIICHNS] KOHKPETHBIX aHAJMTUYECKUX 33]1a4;

- IIPOBOJIUTH OOOCHOBAHHBIM BBIOOpP METOAA aHAJIM3a C y4eTOM LieJed M 0coOeHHOCTeH
JTAaHHOW MPAKTUYECKOM 3a/1a4u;

- IIPOBOJMTH PacyeThl HA OCHOBE IIPOBEIACHHBIX HCCIIEI0BAaHUM;

— NPOBOAUTH METPOJOTUYECKYI0 OLEHKY pE3yJbTaTOB KOJIMYECTBEHHOTO XHWMHYECKOTO
aHaJIn3a

Bnaoemy:

- OCHOBAMHM METPOJIOTHYECKOW OLIEHKU pPE3YJIBTATOB KOJIMYECTBEHHOIO XMMHYECKOIO
aHaIu3a;

- IIPUEMAMH HMHTEPIIPETALIMA PE3YyJIbTATOB aHAIM3a HA OCHOBE KBAJMMETPUUYECKUX
OIICHOK;

- METOAOJOTHEH XMMHUYECKUX M (PU3UKO-XMMUYECKMX METOAOB aHalu3a, IIHUPOKO
UCITOJIB3YEMBIX B COBPEMEHHOM aHATUTHYECKOMN MPAKTUKE

3 Kparkoe conep:kanue JMCHUILTHHBI

Paszpnen 1. UnenTu(UKALMSI MOHOB 3JIEMEHTOB B PACTBOpPax
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1.1 BeneHue B COBPEMEHHYIO aHATMTUYECKYIO XUMHUIO.

AHanmuMTUYEeCKass XUMHUS KaK OCHOBAa METOJIOB M3YYEHHS] U KOHTPOJII XMMHYECKOTO COCTaBa
BEIIECTB B MaTepUATBHOM TIPOU3BOJCTBE, HAYYHBIX HCCICIOBAHUSAX, B KOHTpPOJIIE OOBEKTOB
OKpY’Karolen cpeapl. Buabsl ananuza. DieMeHTHBIN, MOJIEKYISIPHBIN, ()a30BbId M M30TOITHBIN aHAJIN3.
KonnuecTBEeHHBIN U KaYE€CTBEHHBIN aHAIM3 OPraHUYECKUX U HEOPTAHUYECKUX BEIIECTB. XUMUYECKUE,
(GU3MKO-XMMHUYECKHE METOJbl aHaliu3a, WX B3aUMOCBS3b, COOTHOLIEHHUE U IMPUMEHEHHE.
AHaIUTHYECKUN CUTHAT KaK HOCHTEIh KaueCTBEHHOW M KOJUYECTBEHHOW MH(popManuu o0 oObeKTe
aHanuza. [locTraHoBKa aHANUTUYECKOW 3amauyu. AJTOpPUTM MPOBEACHMS aHaiIM3a: OTOOp cpeaHen
poObl, MOATOTOBKA MPOOBI K aHATTN3Y, U3MEPEHHUE aHATTUTUYECKOTO0 CHTHAJIA M €r0 METPOJIOrHYecKast
OLICHKAa, pacueT pe3yjibTaTOB AaHalM3a M HX HMHTEpIpeTalus. [Ipumepsl pemieHust 3aaad
AQHAIUTUYECKOTO KOHTPOJISI B XUMUYECKOW TEXHOJOTHH, B aHAllM3e 0OBEKTOB OKpYXKAlolle cpeasl u
ap. IloHsATHS O COBpEMEHHBIX METOAAX 3JIEMEHTHOI'O aHalIHM3a: AaTOMHO-dMHUCCHOHHBIM aHajius,
aTOMHO-a0COpPOIIMOHHBIIN aHaIN3, PEHTIeHO(MITYOPECIEHTHBIN aHaIN3.

1.2 Cnenuduka 3agay aHATUTUYECKONH XUMHUH.

OcHOBHBIE TepMUHBI aHaMTHYEeCKOW Xumuu. OOHapyxkenuwe. OrnpeaeneHne. AHaIuU3.
AHaJIUTHYECKHE XMMMUYECKHE pEaKIMM KakK OCHOBAa XMMMUECKOro aHanu3a. KauecTBeHHbIE U
KOJIMYECTBEHHbIC AHAIUTUYECKUE XHMHUYECKHE peakiuu. TpeOoBaHus, NPEIbSIBISEMbIE K HUM.
Crenuduka aHaTUTUYECKUX pEaKUIUi, HCIOJIb3yeMBbIX B aHanu3e. AHaimuThdeckas Qopma u
AQHAIUTUYECKUE MPU3HAKH. AHAIUTHUYECKHUE PEAKIUH U aHanuThuueckue 3PQeKThl. XapaKTepUCTUKU
AQHWINTUYECKUX pEeaKUUH: YyBCTBUTEIBHOCTh, H30MPATENbHOCTh (CEJIEKTUBHOCTH).  ['pymnmoBsie,
oOmrye, 4acTHbIE, XapakTepHble U crenupuyeckue peakuuu. [lytu noBbleHuss U30UPaTEIbHOCTH U
YyBCTBUTEIBLHOCTH aHATUTHYECKUX PEAKITHH.

1.3 XuMunyeckue paBHOBECHS B TOMOTCHHBIX U TE€TEPOrC€HHBIX CHCTEMaX, IMPUMEHSEMBIX B
AHAJIUTUYECKON XUMHUH.

OcHOBHbIE THUMBl peakiuil, NPUMEHSIEMBIX B AHAIUTUYECKOM XUMHUU (OCAXKICHUS,
KHUCJIOTHO-OCHOBHBIE, KOMILIEKCOOOpa30BaHMsl, OKHCIEHUs-BOccTaHOBIIEHUS). COCTOSIHUE HOHOB
3JIEMEHTOB B pacTBopax. KOHCTaHThl paBHOBECHS AHAIUTHYECKUX PEAKLM: TEpMOAMHAMUYECKHUE,
KOHIEHTPAallMOHHbIE,  YyCJlOBHble.  DakTOppl,  BIUAIOIIME HAa  XUMHUYECKOE  paBHOBECHE
(xoMIiekcooOpa3oBaHue, OOpa30BaHHE MAJIOPACTBOPUMBIX COEAMHEHUN, W3MEHEHHE CTeleHU
OKHCJICHHS OIPEIEIsieMOro MOHA, BIUSHUE MPHUPOJAbI PACTBOPUTENS, HOHHOW CHJIbI, TEMIEPATYpPHI,
COCTaBa pacTBOpa).

PaBHOBecHsI B aHATUTUYECKH BAXKHBIX MPOTOIUTUUYECKUX cUCTeMaX. KOHCTaHTBI KMCIOTHOCTH
U OCHOBHOCTH. YpaBHEHHs MaTepuanpbHOro OanaHca. Brerumcnenue pH pacTBOpoB KHCIOT U
OCHOBaHUM pa3jIMyYHOI CHIIbI, CMECel KUCIOT U OCHOBaHMU. BydepHble pacTBOpHI, HCIONb3yEMbIE B
XUMHYECKOM aHajM3e: UX COCTaB, CBoOWcTBa (OydepHas eMKocTh, 00nacTe OydepupoBaHus), pacyer
pH, npumeHeHne B aHaTUTUYECKON XUMUH.

AHaTUTUYECKHE PEAKIIMH KOMITJIEKCOOOPa30BaHUsI, OCAKICHHS, OKUCICHUSI-BOCCTAHOBIICHUS.
OOmue, cTyneH4aTble M YCJIOBHBbIE KOHCTAHTBl YCTOWYMBOCTH KOMIUJIEKCHBIX COEIMHEHMM.
Hcnonp30BaHne peakiuii KOMIUIEKCOOOpa30BaHUS B aHAIUTUYECKOW XUMHH (OOHapyXeHHe u
KOJIMYECTBEHHOE  OIpejeNieHue, MackupoBaHue). lcmonb3oBaHWe peakUuUid  OCaXJAECHHUA B
aHAIUTHYEeCKUX I1emsiXx. KoHCTaHTa paBHOBECHS peaKIMii OCAKICHHUSI-PACTBOPEHUS; (HaKTOpPHI,
BJIMSIOLIME HAa PacTBOPUMOCTh OCaAKOB. Pacuer ycnmoBWil ocaxaeHHs M PacTBOPEHHUS OCAIKOB.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE paBHOBecHsl. CTaHAApPTHBIM M  pPEATbHBIA  OKHUCIHUTEIBHO-
BOCCTaHOBUTEJIbHbBIE TOTEHIUAIIBI.

Xumuueckue M (QU3MKO-XMMHUYECKHe crocoObl omnpeneneHus pH pactBopoB. PaBHOBecus
AQHAINTUYECKUX PEaKIUil KOMILJIEKCOOOpa30BaHUA W yIpaBiieHue HMH. DPakTophl, BIUSIOUIME Ha
HalpaBJE€HUE OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. KoHCTaHTa paBHOBECHS M €€ XUMHUKO-
aHaIMTHYecKoe 3HaueHue. PacueTr ko3 (pPpuiieHToB mOOOUHBIX PEaKIIHii.

1.4. KayecTBeHHBIE M KOJIMYECTBEHHBIC AHATUTUYECKHE PEAKIMHM C OPTaHUYECKUMU
AQHAIUTUYECKUMU peareHTaMy B aHAJIM3€ HEOPTraHMYECKHUX BEIIECTB.

Oprannueckue aHanutudeckue peareHTol (OP). Knaccupukamms OP mo Tumy peakuuii c
HeoprannyeckuMu nonamu. Komrmiekcoobpasytoume OP u cTpoeHne ux Monekys: ¢yHKIMOHAIbHO-
AHATUTUYECKAs U aHATUTUKO-aKTUBHAS rpynmbl. OCOOEHHOCTH M IPEeUMYIecTBa ucnonb3oBanus OP,
oOrnactu npuMeHeHus. JIomoIHNUTENbHO: Teopus AeHCcTBHS KoMIulekcooOpazyromux OP, yyeT noHHOTO
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cocrosHuss OP um wmeranna. ['munore3a aHanoruii M mnpakTudyeckue BbIBOABI U3 Hee. llpupona
XUMHMYECKON CBsA3M B KoMmIuiekcax OP ¢ noHamMM MeTayuloB M €€ MpOSIBICHHE B IBETHOCTU
komruiekcoB. Peakiuu OP ¢ xpoModopHBIME 37eMeHTaMu. IHTEHCUBHOCTh OKPACKH aHAJTUTHYECKUX
GopM M MHTEHCHBHOCTb IOIJOIIEHUs. Vcnonb3oBaHUE peakluil OpraHUYeCKUX pEeareHTOB B
doTromMeTpuueCKOM aHATHU3E.

Paznen 2. KoanuecTBeHHBIA XUMHYECKUNA aHAJINH3

2.1. IlpuHIMIBI ¥ 33]]a94 KOJTMYECTBEHHOTO aHAJIN3A.

Knaccupukanus MeToJOB KOJMYECTBEHHOTO aHainu3a. TpeOoBaHMs, MNpeabsABIsIEMble K
XUMHMYECKMM pPEaKUUsAM B KOJMYECTBEHHOM aHajM3e. OTalbl KOJWYECTBEHHOTO OIIPEIEICHMUS.
XapakTepucTUKa pe3yIbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOro aHanusza. OmpeneneHue colep:KaHus
BEILIECTBA B PacTBOpe, pacueTHble (hopMyiibl. CriocoObl MpeaCTaBIeHHs Pe3yIbTaTOB aHaIN3a. TecTsl
Ha BBIABJICHUE CHCTEMAaTHYECKUX IIOTPEIIHOCTEN B pe3yjbpTaTaX KOJIMYECTBEHHOTO XUMHYECKOIO
ananu3a. [Ipo6ooTdop 1 MpoOOIMOArOTOBKA.

2.2. Turpumerpuueckuil aHamu3. THUNBI peakUMd, UCIOIB3YEeMBIX B TUTPUMETPHH.
TpeboBanust, IpeabsBIsiEMbIE K HUM.

[Mpunuun tutpumerpun. TutpoBanue u ero stambl. ['paduueckoe u300pakeHHE mIporecca
TUTPOBAaHUS — KpHUBbIE THUTpPOBaHMsA, HX BuAbl. CKayOoK HAa KpHUBOM TUTPOBAHMS, TOUYKA
skBuBasieHTHOCTH (T.2.) m koHeunas touka TuTpoBaHus (K.T.T.). IlepBuunble UM BTOpUUHBIE
cTaHfapThl. lIpuemMbl TUTPUMETPUYECKOIO aHajau3a: MpsMOe M OOpaTHOE TUTPOBAHME, KOCBEHHbIE
MeToApl. Tumbl peakuuid, HCIONb3YEMbIX B TUTPUMETPUYECKOM aHaiu3e; TpeOOBaHUS,
IIPEIbABISAEMBIE K HUM.

JIOTIOJIHUTENBHO: HHCTPYMEHTaNbHbIE MeToAbl HHAuKauuu TO. IloTeHunomerpuyeckoe
tuTpoBanue. Mertop I'pana. [lpyrue crnocoObl yCTaHOBJIEHUS! KOHEYHON TOUKHU TUTPOBAHUS.

2.3. Peakiuy HeHTpanu3aluy B KOJMYECTBEHHOM XHMUYECKOM aHaJIM3e.

MeToapl  KMCIOTHO-OCHOBHOTO  TUTpoBaHus. CyHIHOCTP MeETOAAa KHCIOTHO-OCHOBHOTO
TUTpoBaHusA. KpuBble KHCIOTHO-OCHOBHOTO TUTPOBaHMA. Pacuer M IOCTPOCHHE TEOPETHUECKUX
KPUBBIX TUTPOBAaHUS CWIBHBIX U CJIa0bIX OJHOOCHOBHBIX HPOTOJNNUTOB. (DAKTOpHI, BIUAIOIIME HA
BEJIMYMHY CKauKa Ha KPUBBIX KHCIOTHO-OCHOBHOI'O TUTpoBaHUs. CHOCOOBI YCTAHOBIIEHUS KOHEYHOU
TOYKM TUTPOBaHUA. KHUCIIOTHO-OCHOBHBIE MHIMKATOPBl, MHTEPBAJ IEPEXOAA OKPACKM HMHIUKATOPA,
noka3arenb TuTpoBaHus (pT). [IpaBuio BeIOOpa MHAMKATOpA A KOHKPETHOrO Ciy4yash TUTPOBaHUS.
[TpakTHUeckoe MPUMEHEHNE PEAKIIMHA KUCIOTHO-OCHOBHOTO B3aumojeicTBus. IloreHnnomerpuyeckoe
TATPOBAaHWE HA OCHOBE pEAKUMUHA KHUCIOTHO-OCHOBHOTO  B3amMojeucTBus. HHaukartopHsle
NOTPEIIHOCTH U UX OLICHKA.

2.4. AHaIMTHYECKHE PEAKIUU KOMILIEKCOOOpa30BaHUS M OCAXKICHHS B KOJHMYECTBEHHOM
XUMHYECKOM aHAJIN3E.

Hcnonb30BaHne KOMIUIEKCOOOpa30BaHUS B XUMHYECKOM aHanu3e. Heopranuueckue u
OpraHMuYecKue JuraHibpl. KOMIUIEKCOHBI M MX CBOMCTBAa. YCJIOBHBIE KOHCTAHTBI YCTOWYMBOCTH
KOMIUIEKCOHATOB U UX MPAaKTHYECKOe Hcronb3oBaHue. OO0CHOBaHME BHIOOPA ONTUMAJIbHBIX YCIOBUMN
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHMs. KpuBbIE  KOMIUIEKCOHOMETPUYECKOIO  TUTPOBAHUS.
@®akTophl, BIUSIONIME HA BEIUYMHY CKauka Ha KpUBBIX TUTpoBaHMs. CriocoObl yctaHoBieHus T.0. u
K.T.T. MeTtannoxpoMHble HHIUKATOPbI, IPUHLIUM UX AeHCTBUs. Bb1O0p HHAMKAaTOpa A KOHKPETHOTO
cllydasi TATPOBaHMs. AHAIMTUYECKHE BO3MOKHOCTH METOAa KOMINIEKCOHOMETPHUUECKOIO TUTPOBAHUS.
[IppumeHeHNEe KOMIUIEKCOHOB B aHAJUTHUYECKOW XHUMHUM B KadeCTBE MACKUPYIOIIUX areHTOB.
[IpMeHeHne XUMUYECKUX PeaKIMil KOMIUIEKCO0Opa3oBaHus B (POTOMETPUUECKOM aHATU3€e, B METOJIE
KOHAYKTOMETPUYECKOTO TUTPOBaHUs. Peakiuy ocakaeHHsI B KOJIMYECTBEHHOM XUMHUYECKOM aHAJIN3E.
['paBumeTpuueckuii  anamu3. TeopeTnmdeckoe OOOCHOBaHHME BBIOOpAa ONTHMAIBHBIX  YCIOBUH
OCaXJIEHUS] KPUCTANTMYECKUX U aMOP(HBIX 0caJKoB. [IpMeHeHre XUMHUYECKUX PEeaKLUi 0CaXIeHUS
B METOJIe¢ MOTEHLIMOMETPUYECKOTO TUTPOBAHUSA, B MeToje Typounumerpuu. OcoOEHHOCTH peakuui
KOMILJIEKCO0Opa3oBaHus (xenaToodpazoBanusi) HOHOB MeTauioB ¢ D[ATA. OcaaurenbHOe TUTPOBAHHUE.

2.5. AHAIMTHYECKUE PEaKIUN OKUCICHUS-BOCCTAHOBJICHUS B KOJIMYECTBEHHOM XHMHYECKOM
aHaJIn3e.

OKHCIUTENbHO-BOCCTAHOBUTEIbHASL ~ peakuus U OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIN
noreHuan. KoHCTaHThl paBHOBECHS! OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX peakuuil. Beibop TuTpanrta
U ONTUMAJBHBIX YCIOBUI TUTpoBaHUS. KpHBBIE OKHCIMTEIHbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHMSL.
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@DakTOopsl, BIMSAIOLME HAa BEJIIMYMHY CKauka Ha KPUBOM TUTpOBaHMsA. MHIuKanuss KOHEYHOM TOUYKHU
TUTPOBAaHHUA  XMUMUYECKMMH UM (QU3MKO-XMMHUYECKMMH  MerojaMu. llepmaHranaromerpus.
XapakTepuCTUKa METOJA. YCIOBHS IPOBEICHUS IIEPMAHMaHATOMETPUYECKUX  OIPEACIICHUMN.
BemectBa, onpenensgeMple NEPMaHTaHATOMETPUYECKUM METONOM. JIOCTOMHCTBA M HENOCTaTKU
metona. HMopomerpusi. XapakTepuCTUKa METOJA, YCJIOBUS IPOBEJIEHUS HOJOMETPHUYECKOIO
omnpezeyneHus BemecTB. JlocTomHCTBa M HeNOCTaTKu Merona. [IpuMmeHeHHe peakiuil OKUCIIECHHs-
BOCCTAHOBJIEHMSI B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHMSI.

2.6. NoHnooOMmeHHast xpoMarorpadusi B KOJTMYECTBEHHOM XUMHUUYECKOM aHaJIU3e.

TpebGoBanusi, npeabsBiIseMble K peakLusM HOHHOro oOMmeHa. M3oTepma HMOHHOro OOMEHa.
Br160op onTHManbHBIX yCIOBHH MOHOOOMEHHOTO pa3/ieieHus BemecTB. IIpumenenne nOHOOOMEHHOM
xpomarorpaguu B AHAJIUTHYECKOW XHUMHUM OpPraHMYECKUX U HEOPraHWYECKUX COEJUHEHUM:
pazzeneHye, OYUCTKA, KOHLIIEHTPUPOBAHUE U T.A.

Pa3znen 3. BBenenue B pu3uko-xumMmuueckue (MHCTPYMEHTAJIbHbIE) METO/IbI AHAJIU3A

3.1. PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHYECKOW XUMHUH.

Knaccudukanus (QuU3MKO-XMMHUYECKHX METOAOB aHanMu3a. AHAIMTUYECKMH CHUTHaAll Kak
uHpopMaTuBHAs (QYHKIHMS COCTaBa BEIIECTBA U €ro KOJUYECTBa. [IpuMephl aHATUTHYECKUX CUTHAIOB
1 ux usmepenuii B DXMA.

3.2. MeTponornyeckue OCHOBBI aHATMTUYECKUX METO/IOB.

OCHOBHBIE AHAIMTUKO-METPOJOTNYECKUE XAPAKTEPUCTUKH METOJIOB U PE3yJIbTaTOB aHAIN3a,
CHOCOOBI MX OLEHKH: Tpenes oOHapyKeHHs, KO3()PHUINEHT YyBCTBUTEILHOCTH, HUKHAS M BEPXHSA
IpPaHULA JUala3oHa ONPENENAEMbIX COACPKAHWM, CEJIEKTUBHOCTb, INPELU3UOHHOCTh B YCIOBHSAX
CXOUMOCTH (ITOBTOPSEMOCTH) U BOCHPOHM3BOJIUMOCTH, PABUIBHOCTD, SKCIIPECCHOCTh. O000IEeHHbIE
ceegenust o 'OCT P UCO 5725 (2002).

3.3. OOmas XapaKTepHCTKa CHEKTPAIBHBIX, DJEKTPOXUMHUYECKUX U XPOMATOrpaduvecKux
MeTo10B aHanu3a. IlpeacraBieHne o GpOTOMETPUYECKUX, NOTEHUOMETPUYECKUX METOJaxX aHajiu3a U
MOHHOOOMEHHOM XpomaTorpaduu.

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM THCHUILINHBI
Buj yueOHoii padoThl Axax, | Actp.
3E
q, q,
O01as TPyA10eMKOCTb IV CIUNITTHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1.78 64 48
Jlexmun 0.44 16 12
JlaGopatopusbie pabotsl (JIP) 1.34 48 36
CamocrosiTesibHas padora 2.22 80 60
KoHnTakTHas camocTosTelbHas paboTa 0,4 0.3
2,22
CaMocCTOsITEIbHOE U3YUYCHHE Pa3iesiOB JUCIUILINHBI 79,6 59.7
Buj HTOrOBOr0 KOHTPOJIS: 3auer ¢ OLEeHKOI

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«(I)mnqeacaﬂ XUMUD»

1. Heap IMCHUIVIMHBI — DPACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOUMX XOJIOM
XUMHYECKOT0 Mpolecca, Moka3aTh 00JIaCTH MPUIIOKEHHUS ITUX 3aKOHOB M HAYYUTb CTYJIEHTa TPAMOTHO
IIPUMEHSATDH UX IIPU PELICHUU KOHKPETHBIX TEOPETUUECKUX U NIPAKTUUECKUX 3a1a4.

2. B pe3yabTare H3y4eHUs! JUCHUILIMHBI 00YYAKOLIUIICS J0JI/KEH

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX TOCTH)KEHUS:

OIIK-1.1, OIIK -1.2, OIIK -1.3, OIIK — 4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3nams:

- OCHOBHBIC 3aKOHBI (PU3MUYECKOW XHMMHH, B3aUMOCBS3b (U3NYECKMX M XUMHUYECKUX
XapaKTEpUCTHUK IIPOLECCA;
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- IIyTU ONPEETICHUs BAKHEUIINX XapaKTEPUCTHK XMMUYECKOTO PABHOBECHSI (KOHCTAHTBI
paBHOBECHS, PAaBHOBECHOTO BBIXOJA INPOAYKTA, CTENEHM IPEBPAILEHUS HCXOAHBIX BEILECTB) U
BJIMSIHUS PA3JIUYHBIX (PAKTOPOB HA CMEILEHHE XMMHUYECKOI'O PABHOBECHUS;

- YCIIOBHSI YCTaHOBJEHHs (a30BbIX PAaBHOBECUH B OJHO- M MHOIOKOMIIOHEHTHBIX
CUCTEMAX, BO3MOKHOCTH Pa3AEiIE€HUS CII0KHBIX CUCTEM HA COCTABIISAIOIINE KOMIIOHEHTHI,

- TEPMOAMHAMMUYECKOE OINMCAHUE CBOMCTB HJCAIBHBIX M HEUJCAIbHBIX PacTBOPOB,
HOJXO0/1bI K HaX0XK/JICHHUIO NapLUAIbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemu:

- IIPUMEHSTh TEOPETUUYECKUE 3HAHUA U OSKCIIEPUMEHTAIBHBIE METOAbl HCCIIEJOBAHUS
(GU3U4ecKOi XMMHUHU IIPU pelIeHUH NPo(hecCHOHANBHBIX 3a/1a4;

- IIPOBOJIUTh TEPMOJIMHAMUYECKHE PACUEThI, OCYLIECTBIATh aHAJINU3 U HA OCHOBE 3TOrO
JieJ1aTh 00OCHOBAHHbBIE BBIBOJIBL,

- IIpEeICKa3blBaTh W HAXOJAWUTh OINTHUMAJIbHBIE YCJIOBHUS IIPOBEJEHUS XHMHUYECKOTO
polLecca ¢ HeNblo MOIyYeHUs] MaKCUMaJIbHO BO3MOYKHOT'O BBIX0/1a HHTEPECYIOIIEr0 IPOIYKTA;

- NPEJCTaBIATh JAaHHBIE JIA0OPATOPHOTO HCCIEAOBAaHUS B Tpaduueckoir (opme u Ha
OCHOBE IIOJIyYEHHBIX 3aBUCUMOCTEH ONpEeAeNsATb COOTBETCTBYIOIIME TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI0 IIPOIeCCa;

- IIPOBOAUTHh AHAIM3 M KPUTUYECKH OLEHUBATh IIOJIYYEHHbIE OSKCIIEPUMEHTAIbHbIE
JaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BHIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMILIEKCOM COBPEMEHHBIX TEOPETHYECKIX METOAO0B (PU3MUECKON XMUMUU JJIsl PELICHHUS
KOHKPETHBIX UCCIIEZI0BATENLCKUX 33/1a4;

- HaBbIKAMU ONPEENICHHUs] COCTOSHUS PAaBHOBECHS] U CaMOIIPOM3BOJIBHOTO HAlpaBlICHUS
XMMHYECKOI'0 IPOLecca;

- nprueMaMu 00paOdOTKH MMOIYYEHHBIX ONBITHBIX JAHHBIX JIJIS1 BBISIBJICHUS U YCTaHOBJICHUS
B3aMMOCBS3€H MEXly TEpPMOJIMHAMUUYECKUMH CBOMCTBaMU U (PU3NYECKMMHU ITapaMeTpaMy Ipoliecca;

- 3HaHUSIMM  OCHOBHBIX  3aKOHOB  (pu3Muyeckod XMMHUU I coJepXKaTeabHON
MHTEPIIPETALIMU TEPMOAMHAMUYECKUX PACUETOB.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Paszpen 1. Xumuyeckass TepMOAUHAMHUKA

1.1. IepBbIif 3aKOH TEPMOJUHAMUKH

TepMonnHaMuyeckue CUCTEMBl W TEPMOJAMHAMMYECKHE MapaMeTpbl. OKCTEHCHUBHBIE W
MHTEHCUBHBIE CBOMCcTBa cucteMbl. TepMoauHaMuueckuid npouecc. OyHKIUU COCTOSHUS M (QYHKLIHUU
npouecca. BHyTpeHHss Heprus U SHTaNbIuUs, UX cBoicTBa. Temnora u pabora kak GopMbl epeaadn
sHepruu. Pabora pacmmpeHuss raza u mosnesHas pabora. DopMyTUpOBKM IEpBOro Hauaia
TePMOJAMHAMHUKHU. B3auMOCBSA3b TEIUIOTHI, padOThl U U3MEHEHUS! BHYTPEHHEH SHEPruu B MU30XOPHOM,
n300apHOM U M30TEPMUYECKOM Ipoleccax. TenaoeMKoCTh BellecTBa — M30XOpHas WM H300apHasd,
MoJIsipHasi, yAelbHas. TernioeMKOCTh UealbHbIX I'a30B, B3aUMOCBS3b MOJISIPHBIX TeraoeMkocTel Cp 1
Cv wuzpeanbHOro raza. TemmoeMKOCTb TBEpIBIX BELIECTB M JKUAKOCTEH. 3aBUCUMOCTb MOJIIPHOM
M300apHOM TEMJIOEMKOCTH BELECTBA OT TEMIIEPATyphl, SMIIUPUUECKUE YPAaBHEHHUSI (CTEIIEHHBIE PSA/IbI),
UX TPUMEHUMOCTh. 3akoH KyOoB JleGas, mnpaBwio [lromonra u Iltu. Cpenuss wuzoOapHas
TEIUIOEMKOCTh BEILECTBA B HMHTEpBaje TeMIleparyp. TemmeparypHas 3aBUCHMOCTb MpPHpAIICHUS
sHTanbnuu BemiectBa (Ht — Ho) mpu nmocrositHHOM naBieHnu ¢ yueToM (pa3oBbIxX nepexoaoB. TermnoBoii
3¢ dext xumuueckoro mnporecca. OcCHOBHOE cTaHAapTHoe cocTosiHue. CTaHJapTHBIE SHTAJIBIUU
oOpa3oBaHus U cropanus Beniects. [Ipumenenne 3akona ['ecca u1st BBIYMCICHUS TEIUIOBBIX 3(dexToB
XUMHYECKHUX U PU3UKO-XUMUYECKHUX IpoiieccoB. CBsA3b TEIIOBBIX 3(()EKTOB MpH MOCTOSHHOM 00beMe
U TIpY MTOCTOSTHHOM JIaBJI€HUHU. 3aBUCUMOCTbH TEIJI0BOro 3(pdexra peakiuu ot Temneparypsl. BeiBon u
aHanu3 ypasHeHust Kupxroda B quddepenunansHoii popme. MuTerpupoBanue ypasHenust Kupxrodga.

1.2. Bropoii 3aKOH TepMOAMHAMHUKHU.

CaMonpou3BoOJIbHBIE M HECAMOIPOU3BOJIbHBIE, OOpaTHMble U HeOOpaTHMble, PaBHOBECHbBIE
(KBa3uUCTaTMYECKHE) M HEPaBHOBECHBIE TIpolecchl. PaboTa paBHOBECHOTO U HEPABHOBECHOTO
npoueccoB. DOpMyJIHPOBKM BTOPOTO Hayaja TEPMOJMHAMUKHU. OHTPONUS KaKk KpUTepui
HaIPaBJIEHHOCTH CaMOIIPOU3BOJIBHBIX IPOLIECCOB M PAaBHOBECHS B H30JMPOBAHHBIX CHUCTEMaX.
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3aBUCUMOCTH SHTPOINMHU BEUIECTBA OT MApaMETPOB COCTOSHMA (TEMIEpaTypbl, AAaBICHHS, 00beMa).
Pacyer u3MeHeHUs SHTPONUU B PA3IMYHBIX MpOLECCaX, CBSI3aHHBIX C HM3MEHEHUEM COCTOSHUS
UJEAIBHOTO I'a3a, a TAKXKE YUCTBIX TBEPABIX WIN KUAKUX BEIIECTB. MI3MEHEHHE SHTPOIIUH B Ipoliecce
CMEIIeHUs HJIeaNbHBIX Ta30B. M3MeHeHue sHTponuu npH (a3oBbIX Mepexoaax. TemoBas Teopema
Hepncra, nocrynar Ilnanka (Tperbe Havano TtepmoauHamuku). CTaTHCTUYECKAs HHTEPIIpETaLUs
BTOpOTO Hayaja TEpPMOJAMHAMHKH, ypaBHeHue bonbimana-IInanka. Beruncnenue abcomroTHOU
SHTPONMM BellecTBa. PacdyeT M3MEHEHHs HHTPONMM B XHMHUYECKHUX pEaKUUAX IPU Pa3InYHbIX
temriepatypax. OobenuHeHHoe ypaBHeHue | u Il 3akoHOB TepMOAMHAMUKUA. DHEprus I eapMrosbpia u
sHeprusi ['nb6ca Kak KpUTEpUU HAMPaABICHHOCTH MPOIIECCOB UM PAaBHOBECHS B 3aKPBITHIX CHCTEMax.
XapaktepucTuueckue (QyHKIMH. 3aBHCHUMOCTh OJHEpruum lembpmronbiia W sHepruu [ub6ca ot
napaMmeTpoB cocTosiHus. TemmnepaTypHas 3aBUCUMOCTh dHepruu ['nb0ca BemecTBa ¢ yueToMm (ha30BbIX
nepexonoB. Pon dazoBoro mepexona (mepBbiii, BTOpoii). YpaBHenus [ ub60ca-I'enpmronbma. Pacuer
M3MEHEHUHN CTaHJapTHBIX 3Hepruii [106ca u ['enbMrosblua B XUMHUECKUX PEAKLUAX MPU PA3TUYHBIX
TEMIIEPATYpaX.

CucreMbl TMEPEeMEHHOIO COCTaBa. XHUMHYECKHH MOTEHIMAdl KOMIIOHEHTa CHCTEMBI.
3aBUCHUMOCTh XHMHYECKOIO IOTEHIMAJa OT JAaBJIEHUS M TEMIEpaTypbl. YCIOBUS pPaBHOBECHUA U
CaMOIIPOU3BOJILHOTO MPOTEKAHUS MPOIIecca B CUCTEMAaX IIEPEMEHHOT0 COCTaBa.

1.3. Xumuyeckoe paBHOBECHE.

MatepuanbpHblii  0anaHC XHUMHUYECKOM peaKIMH, CTENeHb MpEBpallleHus, XHUMHYeCKas
nepeMeHHas. YpaBHCHHE H30TEPMbI XUMUYecKoi peakmmu (n3otepmbl Bant-I'odda). Xumugeckoe
CPOACTBO. AHaIW3 YpaBHEHHS H30TE€PMBblI JUIS ONpPEICICHUS] HAMPABICHHUS CaMOIPOU3BOJIHLHOIO
IPOTEKaHUs XUMHUYECKOW peaklUd OT JaHHOIO MCXOJHOrOo (HEpaBHOBECHOI'O) COCTOSHUS.
TepMoauHaMuyeckass KOHCTAHTAa XHMMHUYECKOTO pPAaBHOBECHUS U SMIIMPUYECKHE KOHCTaHTHI
xummuueckoro pasHoBecus (Kx, Ke, Kn, Kp), ypaBHEeHUs X CBS3M Ul peaklUU B UJ€AIbHON ra30BOM
cmecu. KoHCTaHTBI paBHOBECHs] M7l TOMOT€HHBIX U TE€TEPOTreHHBIX pEaKIHMi, HICAIbHBIX U
HEUJCAIbHBIX PEaKLIHMOHHBIX cucTeM (Ha npumepax). CMmelieHne XMMHMYECKOTO paBHOBECUS IIPU
u3Mmenenuu obuiero aasneHus (T = const) u npu gobaBneHuu B cuctemy uHepTHoro rasa (T = const, P
= const).

Bnusinue temmepaTypsl Ha KOHCTAHTY XHMHUYECKOTO paBHOBECHUS, YpPaBHEHHsI H300apbl U
M30XOpbl XMMMYECKON peakuuu. BpIBoJ, aHaiuW3 M HMHTErpUpPOBAHME HA3BAHHBIX YpaBHEHUN Ha
npuMepe ypaBHEHMs H300apbl. PacueT cpeaHero M MCTMHHOIO TEIUIOBOro 3(@exkTa XUMHUECKUX
peakuuii U3 3aBUCHMOCTH TE€PMOIMHAMHYECKONW KOHCTAHThI paBHOBECHsI OT TeMmieparypbl. Pacuer
KOHCTaHT pPAaBHOBECHUS XHMHUYECKUX PEaKIUil U3 CTaHAApPTHBIX TEPMOAMHAMHYECKUX (DYHKIMH
BEIIECTB. BBIUMCIIEHNE KOHCTAHT PaBHOBECHUSI XMMHUYECKUX PEAKIMH IO CHPaBOYHBIM JAHHBIM O
KOHCTaHTax paBHOBECHUs peakLnii 00pa30BaHUs COCMHEHUHN U3 MIPOCTHIX BEIIECTB.

Pa3nea 2. ®a3oBbie papHOBecHs B OJHOKOMIIOHEHTHBIX CHCTEMaX

2.1. ®a3oBble nepexo/sl U (pa3oBas AUarpaMma COCTOSIHUSA AJIs1 OJJHOKOMITOHEHTHBIX CHCTEM

®daza, KOMIIOHEHT, YHCJIO cTeneHed cBoOonbl. [IpaBmio a3 I'nb6ca. [lpumenenue npasuia
¢a3z I'mb66ca s aHanu3a (a3oBbIX paBHOBECHM B OJHOKOMIIOHEHTHBIX cHcTeMax. Jlumarpamma
COCTOSIHUSI OZJTHOKOMIIOHEHTHOM CUCTEMBI, €€ (pa3oBbl€ MOJIs, IMHUU U TPOMHBIE TOUKH, BBIPAXKAIOILIHE
COOTBETCTBEHHO onHO(a3Hoe, AByx(a3zHoe u TpexdazHoe paBHOBecus. HacblmeHHbI map,
TeMIepaTypHas 3aBUCUMOCTb JIaBJIEHMs HAacbIIIEHHOro mnapa. Kpurnyeckass TOuYka, KpUTHYECKOE
COCTOSIHUE BEIIEeCTBA, €ro OCOOCHHOCTHU. BriBon um aHanmu3 ypaBHeHust Knamelipona. 3aBHCHMOCTh
TEMIEpaTyphbl IUIaBJIEHUS OT BHEIIHEro IaBJICHUs, WHTErpupoBaHHMe ypaBHeHMsI Kuameilipona st
paBHOBECHsI TBEpJOE TENO - XKUAKOCTb. PaBHOBecusi ¢ ra3oBoil (as3oi, ypaBHenue Kiameiipona-
Knay3uyca, BbIBOJI U MHTETPUPOBAHUE YpPaBHEHMsI JJIi ONHUCAHMS JIMHUN HMCHApEeHUs U CyOJIMMaluu,
UCIIOJIb3YyeMBIE AonylieHus. OnpeneneHne KOOpAUHAT TPONHONW TOUKH.

2.2. OmnpeienieHue TepMoIMHaMUIeckuX (QYHKIUN Tiporiecca (pa3oBoro mepexoia

[Ipumenenue ypaBHEHUs Knaneiipona-Knay3uyca st pacueta N3MEHEHHUS
TEPMOJMHAMHYECKUX (YHKIMM mpH (a30BbIX NpeBpalleHUusX. B3auMocBsA3b SHTANBIUN MJIABICHMUS,
MCIIApEHNUs U BO3TOHKU B TPOMHOM TOUKE. DMNIMpUdecKoe mpasuiio TpyToHa.

Paspnen 3. TepmoannamMu4yeckasi TeOpusi pacTBOPOB

3.1. OcHOBBI TEPMOJMHAMUKHN PAcTBOPOB. IlaprinanbHbie MOJIBHBIE BETUYHHbI
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Knaccupukanuu pactBopoB. Ilaprumaneheie MossipHBIE BeIMYUHBL. YpaBHeHus [u66ca-
Miorema (BbIBOA M aHaiu3). MeToAbl OMNpEeNeNieHUs MaplUUaNIbHBIX MOJSPHBIX BEIMYUH (METOL
KacaTeIbHBIX M METOA  OTpe3KkoB). OTHOCHUTEIbHBIE MapLUUAIbHBIE MOJISIPHBIC  BEJIWYHHBI
(mapruanbHble MOJIsIpHbIE PyHKIMU cMenieHus). TepmoanHaMmudyeckue QyHKIIMU CMEIIeHHUSL.

3.2. TepMoauHaAMHUECKOE ONKUCAHUE UI€ATIbHBIX U HEUJCAIbHBIX PACTBOPOB

WneanbHble (COBEpILIEHHBIE) PAcTBOPBl. XHWMUYECKUN MOTEHLMAT KOMIIOHEHTa HEaJbHOrOo
pactBopa. TepmoaumHamuyeckue (YHKIMM CMEIICHUS MJIs HACAIbHBIX pacTBOpoB. PaBHOBecue
"uneanbHBIA pacTBOp-map", 3akoH Payns, rpadudeckas mHTepriperanus 3akoHa Payns. [IpeaenasHo
pa30aBiIeHHbIE PacTBOPHI, 3aKOH ['eHpu. YpaBHEHHE XUMHUYECKOIr0 MOTEHIMANa JJi pACTBOPUTEINS U
pacTBopeHHOro BemiecTBa. HenneanbHble (peabHbIE) pacTBOPBI, MOJOKUTEIBHBIE U OTPULIATENIbHBIE
OTKJIOHEHHS OT ujaeadbHOCTU (0T 3akoHa Payns). CTanmapTHble COCTOSHUSI KOMIIOHEHTOB PacTBOpA.
CumMmeTpuyHass 1 HECUMMETpPUYHAS CHUCTEMBbl CpaBHEHHUs. PacueT aKTMBHOCTEH W pPallMOHAIBHBIX
KO3 (UIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoanHaMuyeckrue (PyHKIUU CMEUIeHUs AJist
HEHJICATbHBIX PAaCTBOPOB. 3aBUCHMOCTh aKTUBHOCTH M KO3 (HUIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TEMIEPaTyphl U IaBJICHHUSL.

3.3. KommratuBHele cBOiiCTBa pa30aBIEHHBIX PACTBOPOB HEJIETYYMX BELIECTB B JIETy4eM
pacTBopuTele

KomnuraruBasle cBolcTBa pa30aBiICHHBIX pAcTBOPOB HEJNETYYHMX BEIIECTB B JIETYyYUX
pacTBOpUTENsAX (MOHMKEHHE [aBJICHHS HACBIIICHHOTO Iapa pacTBOPUTENS HaJ PacTBOPOM IO
CPaBHEHHMIO C YHCTBIM PACTBOPHUTENIEM, MOBBIINICHUE TEMIIEPATyphl Hadajla KUTICHUS W TOHM)KEHUE
TEeMIEpaTypbl Hayalla OTBEPJ/IEBaHUs PACTBOPOB, OCMOTUYECKOE AaBiIeHUE). DOYUIMOCKONUYecKas U
KPUOCKOIIMYECKAs KOHCTAHThl pacTBOpUTENs. BbIBOA ypaBHEHHUS, CBS3BIBAIOLIEIO IOHUKEHHE
TEeMIEpaTypbl Hayalla OTBEpPAEBaHMs C KOHIIEHTpalueil pactBopa. OcMoc, OCMOTHYECKOE JIaBIICHUE,
oOpatHblii ocMoc. Mcronb3oBaHME KOJUIMTATUBHBIX CBOWCTB Ul ONPENEIICHUS MOJIIPHOW MAaccChl,
CTETEeHH JUCCOLMAIIMYU W CTETIEHH aCCOLIMAlMU PAaCTBOPEHHOTO BEIIECTBA.

Pa3nea 4. ®a3oBbie papHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTEMAX

4.1. PaBHOBecHE <OKUAKUN PAcTBOP - HACHIIMICHHBIN Map» B JBYXKOMIIOHEHTHBIX CHCTEMaXx.
Juarpammbl «1aBJIE€HUE-COCTaB», «TE€MIIEpaTypa-cocTaBy», «COCTaB Iapa-CoOCTaB MKUAKOCTW» IS
UeaNbHbIX W HEUJealbHBIX pacTBOpoB. [IpuMeneHue mpaBmia (a3 K HCCIEIOBAHUIO TUArPaMM.
3akonsl [ n66ca-Konopaosa. Azeorponusi, TepMOIMHAMUYECKOE YCIIOBUE TOUKHU azeorpomna. [IpaBuiio
pbryara. @OU3MKO-XMMUYECKHE OCHOBBI pa3felieHUs KHUJKHX CMece MeTOo/JaMU TEpPEerOHKH U
pexTudUKaImu.

4.2. PaBHOBeECHE «OKMJIKOCTH-TBEPJI0€» B IBYXKOMIIOHEHTHBIX CHCTEMAX.

Tepmuueckuii aHanu3, KPUBBIE OXJIAXKICHUS, TOCTPOSHHUE JHAarpaMMBbl TUIABKOCTH IO KPUBBIM
oxnaxaeHusi. CUCTeMbl C OTPaHUYEHHOW M HEOrPAaHMYEHHON pPAaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBepAOM coctosiHuu. M3omopdusm. Tumsl TBepAbIX pacTBOpoB. JluarpamMmsl MJIaBKOCTH M30MOP(HO
KPUCTATU3YIOIUXCS BellecTB. JlarpaMMsbl IUIaBKOCTH CUCTEM C OTPaHMYEHHOM pacTBOPUMOCTBIO B
TBEPJIOM COCTOSIHMM. OBTEKTUYECKOE W TEpUTEKTUYEecKoe paBHOBecus. OrmnpeneneHue cocTraBa
IBTEKTHUYECKOM >KUJKOCTH MOCTpOeHHeM TpeyroibHuka Tammana. [Ipumenenue npasuna ¢a3 ['nd6ca
K UCCIIEIOBaHUIO ()a30BbIX PABHOBECHH.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bun yue6HO# paboThI 3E Akan. 4. Acrtp. u.

OO0mast TpyA0€MKOCTh TUCITUTUTHHBI 7 252 189
KonTakTHast padoTa — ay1MTOPHbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Mpaktuyeckue 3ausatus (I13) 0,89 32 24
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
CamocrosiTeibHasi pa6oTa 3,33 120 90
KonrtakTHas camocrosiTensHas pabota 333 - -

CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHbI ’ 120 90
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Buabi KoHTpOJIA:

IK3aMeH 1 36 27

KoHTtakTHas paboTa — MpOMEKYTOYHAS aTTECTAIIHS 1 0,4 0,3

[ToaroToBka K 3K3aMeHy 35,6 26,7
Buja uTOoroBoro KOHTpOJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIIJIMHBI
«MareMaTHKa»

1. Heap aAucoMIUIMHBI - (HOPMHUpPOBAHHE Yy CTYACHTOB CHUCTEMbl OCHOBHBIX IOHSTHUH,
UCIIOJIB3YEMBIX JJIsi IOCTPOEHHUSI BAXXHEHUIITUX MATEMAaTUUECKUX MOJENIeH U MaTeMaTHYeCKUX METO0B
JUTSL OMUCAHUS] PA3TIMYHBIX XMMHKO-TEXHOJOTHYECKHUX IIPOIECCOB.

2. B pe3yabTrare nu3ydyeHus JUCHUILIMHBI 00y4AI0IIUIICSH T0JIKEH

Obnadamye CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

YK-1.1, YK-1.2, VK-1.3.

3nams:

-OCHOBBI ~ Tu(d(depeHInaTbHOT0 ¥ UHTETPAIBHOTO  UCYHCIEHUS, AuddepeHnnanbHbIX
YpaBHEHUH, TEOPUU BEPOATHOCTEN U MATEMaTUYECKOM CTaTUCTUKHU;

-MaTeMaTU4eCKUe TEOPUU U METOMbI, JIeKAIIMEe B OCHOBE IOCTPOCHUS MaTeMaTHYEeCKHX
MOJICIICH;

-OCHOBBI IPUMEHEHUS MaTEeMaTHUYECKUX MOJIeJIe U METO/IOB.

Ymemn:

- BBIOMpPATh MaTEeMAaTUYECKHUE METOIbI, IPUTOIHBIE JUIS PEIICHUs KOHKPETHOU 3a/1auH;

— HCIIOJIb30BaTh MAaT€MaTUYEeCKHE TMOHATHSA, METOAbl M MOJENH JJs OMHCAHUS Pa3TUYHBIX
IPOIIECCOB;

- BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIEJKAIINE B OCHOBE KOHKPETHBIX MPOIIECCOB;

— HCII0JIb30BaTh OCHOBHBIE METO/bl CTATUCTUYECKOM 00pabOTKU JaHHBIX;

— NPUMEHATh MaTeMaTUYECKUE 3HAHUS Ha MEXAUCHIUIIIIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (DYHIAMEHTAIbHBIX MaTEMaTHYECKUX TEOPUHA ¥ HaBBIKAMH HCIIOIB30BaHUS
MaTeMaTHYeCcKOro anmnapara;

— METOJlaMU CTaTUCTHUYECKOH 00paboTKHU HHPOPMALIUH.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Beenenme. Ilpeamer u wmeroasl MaTematuku. OmnHMcaHMEe OCHOBHBIX pa3JlielioB Kypca.
CrpykTypa Kypca 1 ITpaBujIa pEUTUHIOBON CUCTEMBI.

Pa3nea 1. DiieMeHTBI aj1redpsl.

UucnoBsle MHOXeECTBa, KoMIUIekcHbIe uncna. Ompenenutenu |l u |l mopsinkoB. Bektopsr:
OCHOBHBIE MOHATHUS, CKAJISIPHOE, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUS BEKTOPOB. AHAIUTHYECKas
reoMeTpus: mpsMas Ha IJIOCKOCTH, KpuBble |l mopsaka. Matpunsl: JeiicTBUsS Haja MaTpULAMH,
IpHUBEIEHNE K CTyleHuaToMy Buay u Buay l'aycca. Panr marpunsl. OOpaTtHas matpuua. Teopema
Kponekepa-Kanennu. Pemenne cucrem auHeRHbIX anreOpanyecknx ypaBHeHHH. COOCTBEHHBIE YnCia
u BekTopbl. KBagpaTuunbie popmbl.

Pa3nea 2. @ynknus oanoi nepemenHoii. Ilpexen pynkuun. HenmpepbIlBHOCTH yHKIMH.

Oyukuus. CriocoOsl 3amanus QyHKIUU. DneMeHTapHble pyHkuuu. [lpenen GpyHknuu B TOuke.
Opnnocroponnue npenensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Malible 1 OeCKOHEYHO OOJIbIINe
GyHKIIMM, MX CBOWCTBA M B3auMOCBs3b. OCHOBHBIE TeopeMbl O mpezaenax. llepBelii u BTOpOI
3aMeyvarenbHble npenensl. HenpepbIBHOCTh GYHKIIMU B TOUKE U HA poMexyTke. CBoiicTBa QyHKIHA,
HENPEepBIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIaCCUPUKALINS.

Pa3nea 3. ludpdepennnanbHoe ucuucjaeHne pyHKIMN 0JHOH IepeMeHHOi.

[IpousBonHass (QyHKIUU, €€ TeOMETPUYECKMM UM MEXaHHYEeCKHH CMbICI. YpaBHEHHs
KacatenbHOM M HopManu. IlpaBuna nuddepennupoBanus. Tabmuia OCHOBHBIX MPOU3BOJHBIX.
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HuddepenuupyemMocts  (QyHKIUH:  ONpEAETICHUE, TEOPEeMbl O CBA3M  HENPEPhIBHOCTH U
muddepeHnupyeMocTr (PYHKIIMM U C CYIIECTBOBaHHEM Mpou3BoaHoN. Juddepennuan GyHKINH:
ornpenenenue, cBoiictsa. [IponsBoanas cinoxnoit pynkun. OCHOBHBIE TEOpEMbI JU(GepeHIIHATHLHOTO
ucuucinenus: Pomsa, Jlarpamka, Komm. IlpaBuno Jlomutans (packpeiTHE HEOINPEACICHHOCTEN).
[Ipou3BoaHbIE BBICIIMX MOPSAKOB. MOHOTOHHOCTH ()YHKIMH: OIpeneleHne, HeOoOXOAUMbIE WU
JIOCTATOYHBIE yCIOBHS. DKCTpeMyM (YHKIUH: ONpe/esieHne, He0OX0IMMbIE U JOCTaTOYHBIE yCIOBHSI.
BbImyki0cTh, BOTHYTOCTh M TOUKM meperuba rpaduxa (QyHKIUH: onpeneneHHs, HEOOXOAUMBIE U
JOCTATOYHBIE YCTIOBHS UX cyllecTBoBaHUs. OOmiasi cxema ucciieoBanusi QyHKUIUN, MOCTPOCHUE UX
rpaduKoB.

Pa3nea 4. UnTerpanbHoe ncuuciaeHue GyHKIUH OHOI NepeMeHHO.

[TepBooOpasnas ¢ynkiusa. HeonpeneneHHbIi HHTErpall U €ro CBOMCTBa. TaliuIia OCHOBHBIX
UHTETpaJIoB. METObl MHTEIPUPOBAHUS: HETOCPEICTBEHHOE MHTEIPUPOBAHME, METOJ IOACTAaHOBKH,
UHTETPUPOBAHUE IO YACTSAM, UHTEIPUPOBAHHUE PALIMOHAIBHBIX ApOOeil, MHTErpUPOBaHUE HEKOTOPBIX
UPPALMOHATIBHBIX ¥ TPUTOHOMETPUUECKUX (yHKUUN. OnpeaeNeHHbIi HHTErpall, €ro rTeOMeTPHUECKUi
CMBICII, ero cBoicTBa. Teopema o cpeaHem 3HadueHuu. Popmyna HreroTona-JleliOnuna. 3ameHa
IIEPEMEHHON M MHTErpUPOBAHME IO YACTSAM B ONPEJECIEHHOM HHTerpasie. BulunciieHue miomaznei
IUIOCKUX (UTYP U 00BEMOB TEJ BpAIleHHs C MOMOIIBI0 OMpPENeIeHHOro nHTerpana. HecoocTBeHHbie
UHTETPAJIbL: OIIPENIEICHMSI, CBONCTBA, METO/IbI BBIYUCIICHUS.

Paspnen 5. IudpepennuanbHoe nucunciaenne GyHKIUA HECKOJIBKUX NepeMEeHHbIX.

OyHky AByX W 0ojee TEpEeMEHHBIX: OmnpeaeieHne, 00JacTh OmpeieneHus, 00JIacTh
CYIIIECTBOBAHMS, T€OMETPUUYECKAss UHTEPIPETallus, TUHUN YPOBHS, U MOBEPXHOCTH ypoBHs. [Ipenen
¢ynkumum B Touke. YacTHele mNpou3BOAHBIE (Ha TpuMepe GYHKIMHA JABYX IEPEMEHHBIX).
HuddepenurpyeMocTs GyHKIHH: OMpeeieHre, CB3b Nu(PepeHIupyeMoCTH ¢ HEMPEPHIBHOCTHIO U C
CYIIECTBOBAaHMEM YaCTHBIX MPOU3BOAHBIX. JlocTaTounbie ycioBust nuddepeHIupyeMocTd (yHKINH.
HuddepeHunpyeMocTb CIOXKHONW (YHKIMH, MOJdHAs npousBogHas. Juddepenunan QyHKuIuU ABYX
NEPEMEHHBIX, €r0 WHBapuUaHTHOCTh. JuddepenuupoBanne (GyHKIMHA OJHOW M JBYX IMEPEMEHHBIX,
3amanHOi HesiBHO. YacTHble mnpousBojHble U auddepeHImansl BeICIIUX MHOpsSAKOB. Teopema o
PaBEHCTBE CMEIIAHHBIX MPOM3BOAHBIX (U (QYHKIMH IBYX MEPEMEHHBIX). AHATUTHYECKUI MPHU3HAK
nonHoro auddepenuuana. [IpousBonHas MO HampaBlIEHUIO: oOlpeneieHue, Qopmyna ans ee
BbIUKCIEHMs. ['paieHT U ero cBOMCTBA. DKCTpPeMyMbl (DYHKIUHU JBYX NEPEMEHHBIX: ONPEICIICHUS,
HEOO0X0/IMMOE U JOCTaTOYHOE YCJOBUS CYLIECTBOBAaHMS OSKCTPEMyMa. YCIOBHBII 3KCTpEMyM:
onpezesieHue, METOAbl HAaXOXKIEHUS TOYEK YCIOBHOTO JKCTpeMyma (IpsSAMON METOJ U METOoJ
MHOxHTene Jlarpanxka). Hanbonpiiee m HauMeHblllee 3HaueHUS (YHKIMU JBYX INEPEMEHHBIX B
3aMKHYTOM 00JIacTH.

Pa3nea 6. KpaTnbie nHTerpansl.

JIBOWHOW MHTErpayi: OmpeaesieHUue, TEOMETPUYECKUN CMBICI, CBOMCTBA. Teopema o cpeaHeM
3HAUYEHUM [BOMHOrO WHTErpajga. BplunmcieHue JOBOMHOrO HHTErpaja B JEKapTOBOM CUCTEME
KOOpAMHAT. Beluncienne 1BOMHOr0 MHTErpana B MOJSPHON cucteme koopauHaT. MuTerpan Ditnepa -
ITyaccona. IlpunoxkeHus ABOWHOTO MHTErpajia: BBIYMCICHHME IUIOIIAAM IUIOCKOW oOnacTH, o0bema
LWIMHJPUYECKOTO TeJa, IUIOMAA IOBEPXHOCTH, MAacChl IUIACTUHKH C 3aJaHHOW IJIOTHOCTHIO,
KOOpJMHAT IIeHTpa TSKECTH IIJIACTUHKU. TpoiHON wuHTerpam: omnpeneneHue, (QU3MUECKUil u
F€OMETPUYECKUI CMBICII, CBOMCTBA, TEOPEMA O CPEITHEM 3HAYEHWH TPOMHOTO MHTErpasia. Beruucienue
TPOMHOrO MHTErpaja B JEKapTOBON cUCTeME KOOpJIMHAT, B LWIMHAPUYECKUX U chepruuecKux
KoopauHatax. [IpuinoxeHus: TPOMHOrO HMHTETpaja: BhIYUCIEHHE OObeMa, Macchl Tela ¢ 3aJaHHOU
IUIOTHOCTBIO, KOOPJAMHAT LIEHTPA TSKECTH TeNa.

Paszpnen 7. KpuBoJsinHeiiHbIe M IOBEPXHOCTHBIE HHTEIPAJIbI.

KpuBonuHelHbI UHTErpal 1Mo KOOpAUHATaM: OIlpeleseHue, (pu3nueckuii cMbici, CBOICTBA.
Boruncnenue kpuosmHeitHoro uHrterpana. @opmyna nns BblUMCICHHUS pabOTHI MpHU MEepeMelleHun
MaTepUaibHOW TOYKM B CHJIOBOM II0JIE BJIOJIb HEKOTOporo mytd. @opmyna I'puHa Ui BBIUMCIECHUS
KPUBOJIMHEWHOTO MHTErpajia Mo 3aMKHYTOMY KOHTYpy. He3aBucumMocTh KpUBOJIMHEHHOrO MHTErpaia
OT IYyTH UHTETPUPOBAHUS: HEOOXOIMMOE U JOCTAaTOYHOE YCIOBHE HE3aBHCUMOCTH, KpUTEpUI
He3zaBUCcUMOCTH. [loTeHnmanbHOe mosie, MoTeHUuadbHas (QYHKUIUS M ee BblUMcIeHHe. Bpluucienue
KPUBOJIMHENHOTO MHTETpalla, HE 3aBUCSIIETO OT IYTH MHTErpupoBaHus. [I0BEpXHOCTHBII MHTErpall:
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ornperneneHue, GU3NUECKUil CMBICI, BRIYMCICHUE B JEKapTOBOM cucTeMe KoopauHar. Teopema ["aycca-
Octporpaackoro. ®opmyna Crokca.

Pa3nea 8. luddepennuanbHbie ypaBHeHHUs IEPBOT0 MOPAIKA.

JuddeperunanbHble ypaBHEHU: ONpe/ieieHue, NOPsI0K, pelIeHre, TeopeMa CyIeCTBOBAHUS
U eIMHCTBeHHOCTH pemeHus. 3amada Kommu. (uddepenunanbupie ypaBHEHHS C pa3AesiONIMMUCS
nepeMeHHbIMU. OHOPOJIHBIE ypaBHEHUs |-To mopsiika: onpejaeneHne U MeTo | pemieHus. JIunelnsle
ypaBHeHUs |-To mopsiaka: ompeneineHWe W METOJl pelieHus. YpaBHeHHUs bepHysuM: omnpezelieHue u
meron peueHud. JuddepeHnuanbable ypaBHEHHs B MOJHBIX Au(depeHnuanax: onpeaesieHue u
MeTOJ| pelieHus. VHTerpupyromuili MHOXKHUTENb: ONPEICIICHHE, CBEICHUE K YPAaBHEHHUIO B IIOJIHBIX
muddepeHImanax ¢ MOMOIIbI0 HHTETPUPYIOLIETO MHOKHUTEIIS.

Paznen 9. ludPepennuaibubie ypaBHeHUs] BTOPOTo MOPSAKA.

Juddepenunansable  ypaBHEHUS BTOPOTO TMOPSJIKA, JOMYCKAIOIIME MOHWKCHHE TOPSIKA.
Jlunelinsle auddepeHunanbHble ypaBHEHHMsT BTOPOIO IOpsAKa: ONpEeAe]eHHe, OJHOPOJHbIE U
HEOJHOPOAHbIC JUHEWHbIe ypaBHeHHs. CBOHCTBa pemieHuid. JIMHeHHas HE3aBHUCUMOCTH (DYHKIIMH.
Onpenenurens BpoHckoro um ero cBoiictBa. Teopembl O CTPYKType OOLIMX PEIICHHH JIMHEHHBIX
OJTHOPOJHBIX M JIMHEHHBIX HEOJHOPOIHBIX IU((GEpEeHIINATbHBIX YpaBHEHUH BTOPOTO MOPSIKA.
@dyHnaMeHTalbHasE CHUCTEMa pPEUIeHUH JMHEWHOro OAHOPOAHOro aAuddepeHHnanbHOT0 ypaBHEHHUS
BTOpOro mopsnaka. JluaelHsie omHOpoaHble auddepeHnnanbHble ypaBHEHHST BTOPOTO MOpsAKA C
IOCTOSSHHBIMU KO3 (UIIMeHTaMi: MeToA OJiiepa A pelleHus 3TuX ypaBHeHuM. JIuHelHble
HEOJHOpO/AHbIE  Au(¢epeHlraIbHble  YpPaBHEHHMs]  BTOPOTO  MOpAJKa C  IOCTOSHHBIMU
Ko3(pduureHTaMu: MeTox NoA0Opa YaCTHOTO pELIEHHs ATOr0 YpaBHEHHUS C IPaBOW YacThiO
CHENHMATBHOTO BU/Ia U METOJ BapHaIlMK IMPOU3BOJIHBIX TIOCTOSAHHBIX. JInHelHbIe quddepeHaabHbIe
ypaBHEHMs N-TO MOpsKa: CBOMCTBA PEIICHHM, TEOpPEMbl O CTPYKType OOIIEro permeHus. AJIropurm
NOCTPOCHHUS OOIIETr0 peuieHus JHUHEHHOTo aup@depeHInanIbHOr0 ypaBHEHHS N-rO TOpsaKa ¢
MOCTOSTHHBIMH KO3 hUIIMEHTaMH.

Pa3nea 10. Cucremsl 1udpepeHuaIbLHBIX YPABHEHHUH.

Cuctembl TUHEHHBIX TU(GEpeHIaTbHBIX YPAaBHEHUH MEPBOTO MOPAIKA, PELICHHE METOJ0M
uckimroueHus. CHUCTeMBbl JIMHEHHBIX TU(QEpeHINaTbHBIX yPaBHEHUH MEPBOTO MOPSAKA, METO.
BapHallM¥ IPOU3BOJIBHBIX IOCTOSHHBIX. CHCTEMBl JIMHEWHBIX OJHOPOJIHBIX YPAaBHEHHMM IIEPBOIO
MopsiIka ¢ MOCTOSHHBIMU Kod(dduimentamu, meron Dinepa. CHCTEMBbl JIMHEHHBIX HEOTHOPOIHBIX
TuQdepeHMaIbHbIX YpaBHEHUH C TOCTOSTHHBIMH KO3 PHUIIMEHTaMHU.

Paszpen 11. YnciioBbie 1 GyHKIHOHAIBbHBIE PSA/bI.

YucoBble psabl: OCHOBHBIE MOHATHS, CXOAUMOCTb psiaa. HeoOXoauMelii mpu3HaK CXOIUMOCTH
psna. CBoiicTBa CXOASAIMIMXCSA PsOB. JlocTaTouHble NMPU3HAKH CXOJUMOCTH 3HAKOIIOJIOXHUTEIbHBIX
pIOB: MHTErpajipHbld mpu3Hak Komm; mnpusHaku cpaBHeHHs panoB; mpus3Hak [lamamOepa;
paaukanbHbl npusHak Komm. Psanger Jupuxne. 3Hakodepeayrouuiics psia: onpeaesaeHue, MpUu3HaK
JleiiOHu1a. AOCOIOTHASI U YCIOBHAS CXOJIUMOCTh 3HAKONEPEMEHHBIX psZI0B. DyHKIIMOHAIBHBIE PSI/IBIL.
CrenenHble psabl: omnpeaeneHue, teopeMa AOens, MHTEpBaJl CXOAMMOCTH, PaJAUYC CXOAUMOCTH.
CaolicTBa creneHHbIX psinoB. Paner Telinopa u MakinopeHna: onpeneneHue, yCiIoBUs CXOAUMOCTH pslia
Te#nopa x ucxonuoit ¢pynkuuu. Jlemma lim L"' _o A VX e R. JloctaTo4HbIE YCIOBHUSA CXOIUMOCTH

nN—w

psaga Teinopa. Anroput™m paszioxkeHuss GyHKIUH B psang MaxnopeHa. OCHOBHBIE Pa3IOKEHHS
gynxumii: €, SiNX, cosx, In(L+ x), (1+ x)”,arctgx, arcsinX B psng Maxknopena. Pasnoxenune

¢byuknuii B psin Teiopa ¢ MOMOIIBI0O OCHOBHBIX pa3iiockeHUH. I[IprMeHeHne CTeneHHBIX PSJIOB:
npuOJIMKEHHBIE BEIYUCICHUS, TPUOIMKEHHOE pelieHne auddepeHnanbHbIX YpaBHEHUH.

Paspnen 12. Teopust BepositHocTei. CiryyaiiHble BeJJMYMHBI U MX 3AKOHBI pacnpeieeHusl.

[Ipenmer Teopun BeposiTHOCTeH. CiyuaiiHble coObiTHa. [IpoTHBOMONOXKHBIE COOBITHS.
HezaBucumbie cobObiTus. OTHOcuTenbHas yactoTa. Kiaccuueckoe W reoMEeTpUYecKoe OIpe/iesieHUe
BEPOATHOCTH. OJIEMEHTapHasi TEOpUs BEPOATHOCTEM. MeTonbl BBIYMCIEHUS BEPOSTHOCTEH.
[TpocTpancTBO 3neMeHTapHBIX coObITUH. Kilaccuueckoe ormnpeneneHue BepOSITHOCTH. Anredpa
COOBITHI: TEOpeMbl O BEpPOSATHOCTH CYMMbI COOBITUH, MPOTHBOMOJOXKHBIX COOBITHHA, CymMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, O0Opa3yloImux TOJHYK Tpymnmy. AKCHOMaTHYECKOE
onpezeneHue BepOoATHOCTH. CTAaTHUCTUYECKOE OIPENEICHUE BEPOSITHOCTU. Y CIIOBHAs BEPOATHOCTD.
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Teopembl 0 BEpOSITHOCTH MIPOU3BEICHUS 3aBUCUMBIX U HE3aBUCUMBIX COOBITHIL. [loTHAs BEpOSITHOCTD.
IToBropHblie ucnbiTanuss. dopmyna bepuymiu. JlokanbHass W WHTErpajgbHas Teopembl MyaBpa-
Jlannaca. ®opmyna IlyaccoHa.

[TonsiTue cnydaitHoM BeNMYMHBI. JIMCKpETHBIE U HENMPEPBHIBHBIE CIyYailHbIE BEJIUYUHBI. 3aKOH
pacrpenenenust cirydailHoW BennuuHbl. DYHKIUS paclipenesieHus], ee cBOMCTBa, rpaduk. [110THOCT
pacripeziefieHusT HEeNpepbIBHON clydyailHOW BeIWMYMHBI (IUIOTHOCTH BEpOSTHOCTH). Dopmyna Uit
BEPOSITHOCTH IONAJAHUS HEIPEPBIBHOM CIydallHOM BEJIMYMHBI B JIAHHBI HMHTEPBAJ, BBIPAXKCHHBIU
yepe3 IUNIOTHOCTh BEPOSITHOCTH, FeOMETpUUECKUil cMbici ¢opMyibl. buHOMUanbHOE pacnpezeneHue,
pacupenenenue  IlyaccoHa, paBHOMEpPHOE  paclpelereHue, HOPMAJbHOE  pacIpeseiieHue,
AKCIIOHEHLIMAJILHOE PacIIpeieiiCHUE.

Paznen 13. MareMmaTnueckasi CTATHCTHKA.

[Ipeamer maremaruueckod cTtaTUCTUKU. OCHOBHBIE 3aJa4ll MaTEMAaTHYECKOW CTATUCTUKHU.
Brei6opounsiii meTon. Cratucthueckoe omnucanue. BpiOopku. ['mcrorpaMma W MOJUTOH 4YacToOT.
Craructudeckast (3Mmupudeckas) QYyHKIHS pacrpeaeieHus. BrIOOpOYHBIE XapaKTEPUCTUKH M UX
pacnpezaenenusi. CocrositenbHble, 3)PEKTUBHBIE CMEIIEHHBIE U HECMEIIEHHbIE OLICHKH MapaMeTpOB.
Cratuctudeckoe cpefiHee, CTaTUCTUYECKasl JUCIIEPCHs M CTATUCTHUUECKOE CPEIHEE KBAJPAaTUYHOE KaK
TOYEUYHBIE OLIEHKH HEU3BECTHBIX: MATEMATUUYECKOTO OXKUIAHUs, TUCIIEPCUU, CPEAHETO KBAAPATUUHOIO
OTKJIOHEHHs. JloBepuTEIbHBIE HMHTEPBAJIBI W WHTEPBAIbHBIE OLEHKH. JOBEpUTEIbHBIE OLICHKU
HEU3BECTHON BEpOSITHOCTH IO OONBIIMM BbIOOpKaM. JloBepuTenbHas OIEHKA MaTeMaTH4eCKOIro
OXKUJAHUSl TpU HEU3BECTHOW maucnepcuu. JloBepuTenbHas OLEHKAa CpPEJHEro KBaJpaTUYHOIO
oTkioHeHUs. TouHble BbIOOpOuUHBIE pacmpeneneHusi: CteiogeHTa (t- pacnpenenenue), Duiiepa-
Crenexopa (F-pacnpenenenue), Ilupcona (y>-pacnpenenenue). IIpoBepka CTATHCTHYECKHX THIIOTES.
Marematuueckre METO/Ibl MPOBEPKH CTATUCTHUUECKHUX TUIIOTE3. DJIEMEHThl TEOPUU KOPPEISALIUH.

4. O0beM y4eOHOH JUCHUIIIMHBI

Cemectp

Bcero
B N 1 2 3 4
uj yueOHoil paboThI

3E Axan. 3E Axan. 3F Axan. 3F Axan. 3F Axan.

q. q, 4. 4. q.

Oo6man
TPYA0E€MKOCTh 18 | 648 5 180 5 180 5 180 3 108
IMCIMILTHHBI
KonTakTHas padora
— ayIUTOPHBIE 756 | 272 | 2,66 96 1,78 64 |1,78| 64 |[1,34| 48
3AHATHA:
Jlexuun 3,56 | 128 |1,33 48 089 32 [(089| 32 |045| 16
Hpaxriieckue 4 | 144 |133| 48 |089| 32 |089| 32 |089| 32
saustus (I13)
Camocrosteabnast | g 14\ 204 |234| 84 |222| 80 |222| 80 |1,66| 60
pabora
KonraktHasg
CaMOCTOATENbHAS 0,6 0,4 - - 0,2
pabota

8,44 2,34 2,22 2,22 1,66
CaMocTosTenpHOe
U3y4YEHUE Pa3/eyioB 303,4 83,6 80 80 59,8
JIACIATLIUHBI
Bua konTposs:
JK3aMeH 2 36 - - 1 36 1 36 - -
KonrtakTHas padota —
MIPOMEKYTOUHAS 2 0,8 - - 1 0,4 1 0,4 - -
aTrTecTanus
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IToaroroBska k

71,2 -
9K3aMEHY.

35,6 35,6 -

3auyer ¢
OLICHKOM

Bua ntorosoro
KOHTPOJIAA:

IK3aMeH IK3aMeH 3auer

Cemectp

Bcero

Bun yueOnoi
paboThI

2

3E

AcTp.

3E

Actp.

3E

AcTp.
4.

3E

Actp.

3E

Actp.

Oomas
TPY10EeMKOCTh
JUCIHHMILINHBI

18

486

135

135

135

81

KontakTHas
padora —
ayAMTOpPHbIE
3aHATHA:

7,56

204

2,66

72

1,78

48

1,78

48

1,34

36

Jlexuun

3,56

96

1,33

36

0,89

24

0,89

24

0,45

12

IIpakTrnueckue
3ansartus (I13)

108

1,33

36

0,89

24

0,89

24

0,89

24

CaMocTosTeJbHASA
padora

8,44

228

2,34

63

2,22

60

2,22

60

1,66

45

KonTakTHas
CaMOCTOSTEIbLHAS
pabota

CaMOoCTOSITENBLHOE
W3y4YeHUE Pa3/IesioB
JUCIIUILINHBI

8,44

0.45

227.55

2,34

0.3

62.7

2,22

60

2,22

60

1,66

0.15

44.85

Buj xonTpoJs:

DK3aMeH

27

27

27

KouraktHas

paborta —

MMPOMEIKKYTOUHAA
aTTecranus

IToaroroBska k
HK3aMEHY.

0.6

53.4

0.3

26.7

0.3

26.7

Bua utorosoro
KOHTPOJIA:

3auer ¢
OLIEHKOH

IK3aMeH

IK3aMeH

3auer

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«DPu3uKa»

1 Heab (McUMIIMHBI — IPUOOPETEHNE CTYACHTaMU 3HAHUM 110 OCHOBHBIM pazfenaM (U3NKU
Y YMEHUIO IIPUMEHSATD UX B APYTMX €CTECTBEHHOHAYYHbIX JUCLUIUIMHAX.

2 B pe3yabTare u3y4yeHusi AUCHUILINHBI 00y4aIOLUIICS 10JI5KEH::

Obnadamye cleayOMUMU KOMIIETEHIIMAMU M UHAMKATOPAMH UX JTOCTUKECHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4.

3nams:

- (pu3myeckre OCHOBBI MEXAHUKH, (PU3UKU KOJIEOAHUM U BOJIH, JIEKTPUYECTBA U MarHeTU3Ma,
9NEKTPOJUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKH, KBAaHTOBOH (pU3HKH;

- CMBICI q)YHJIaMeHTaJ'H)HBIX (1)I/I3I/I‘-IeCKI/IX 3aKOHOB, IIPHHOUIIOB HW IIOCTYJIATOB; HX
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(OpMyYIUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOrOo Kpyra (PU3MYECKHX SBJICHUM C (QYHAAMEHTAJbHBIMU MNPUHLUUIAMU U
3aKOHAMH (PU3MKH; OCHOBHBIE METO/IbI PEILICHHS 3a/1a4 IO ONHUCAHUIO (PU3HUYECKUX SBICHUM;

- METO/Ibl 00PabOTKHU pe3yIbTaTOB (U3NYECKOT0 IKCIIEPUMEHTA.

Ymems:

-IIPUMEHATh TEOPETHYECKHUE 3HAHUSA M DKCIEPUMEHTAJIBHBIE METOIbl HCCICIOBAaHUS IIpU
peneHnn mpohecCHOHATBHBIX 3a/1a4;

-IPOBOAUTH PACYEThl, OCYLIECTBIATh AHAJIM3 M HA OCHOBE 3TOr0 JejaTb OOOCHOBaHHBIE
BBIBO/JIBI;

- aHAIM3MPOBATH PE3yJbTAThl HAOMIONEHHH M SKCIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U NPUHLMIIOB (PU3MKH;

- OompeneniTbh XapakTep (U3MUECKHMX TPOLECCOB IO KOMIUIEKCY O3KCIIEPHUMEHTAIbHOM
uH(pOpMaIy PU TOMOITH TpadUKOB, TAOJIUI U YPABHCHHIA;

- TPEICTaBISTh OOpPabOTAHHYIO SKCIEPUMEHTAIBHYI0O M TEOPETHUYECKYI0 HH(OpPMAINIO B
YCTHOW M NHMCbMEHHOH (hopMe, B TOM YHUCIE C MCIOJb30BAaHHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTU.

Braoemy:

- HaBBIKAMHU Pa0OTHI C IMUPOKUM KPYToM (pr3muecKux mpubOpoB U 000PyIOBAHHS;

- HaBbIKaMU 0OOOCHOBAHHUS CBOUX CYKJEHUH U BBIOOPA METO/1a UCCIIETOBAHMSL.

3. KparTkoe conep:kanue JIUCHUIITHHBI

Pa3zpen 1. ®usnueckue 0CHOBLI MEXaHUKH.

1.1. Mpenmer ¢uszuxu. MeToapl GU3NIECKOTO MCCIEIOBAHUS: OIBIT, THIIOTE3a, YKCIIEPUMEHT,
teopust. Ilpeamer kuHemaruku. Ilepememenue, ckopocTb, yckopeHue. KunHemaTuueckue
XapaKTEPUCTUKHU BPALLlaTEIbHOTO IBUKEHUS.

1.2. 3akonel HproTOHa. 3aKOH BCEMUPHOrO TATOTEHHS. 3aKOH BCEMHUPHOIO TITOTEHUS.
JIBr>keHue Tena nepeMeHHon Maccbl. Y paBHeHusa Memiepckoro. @opmyna [{uonkoBckoro.

1.3. Ynpyruii u Heynpyruil ynapsl mapoB. MOMEHT HHEPLIMHM MaTepHaIbHONU TOUKU U TBEPOTO
Tena.

1.4. Kunematnka rapMoHHuYeckux  kojebOanui.  JluddepeHumanbHoe  ypaBHEHUE
rapMoHMYeckux kosiebanuil. [loHsATHE O 3aTyxaromMX M BBIHY)KIEHHBIX KojeOaHusx. BonHoBoe
JBUKEHME. BOITHBI IPOAOIBHBIE U MIONIEPEUHBIE.

Paznea 2. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA.

2.1. DneMeHTHl TepMOJMHAMUKU U (puznyeckoit kuHeTuku. MneanbHblit ra3. Pacnpenenenue
Bonwsimana u ero obmedusnueckuii cmpici. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca.

2.2. TepmoauHamuyeckuii wmeron B  ¢usuke. PaBHOBecHble cocrostHMA. Hauwana
TepMOAUHAMUKU. [IMKIbI. DHTPONUS U €€ CTAaTUCTUYECKOE TOJIKOBAHHUE.

2.3. SBnenue mnepenoca. [Juddy3us. 3akon Puka. TernonpoBogHocTb. 3akoH Dypbe.
Buyrpennee Tpenue (Bsizkocth). 3akoH HproToHa.

Pa3nes 3. DiIeKTPOCTATHKA M MOCTOSTHHBIH JJIEKTPHYECKHI TOK.

3.1. 3akon Kymnona. Teopema Ocrtporpanckoro-I'aycca. Jumonb. JudnekTpuku B
JJIEKTPOCTATUYECKOM I10J1€

Pasnen 4. DiekTpoMarueTusm.

4.1. 3akon Amnepa. 3akoH bruo-Casapa-Jlanaca. Cuna Jlopenua.

4.2. MarneTuku. DJIEKTpOMarHuTHasl MHAYKIUA. Y paBHeHHe MakcBesia.

Pa3pea 5. Onruka.

5.1. UnaTepdepennus BosH. dudpakuus BosH. [Tomsipusarus BoIH.

5.2. TemoBoe u3nyuenue. 3akoH Kupxroga. I'mmoresa Ilnanka. KBantoBoe oObsicHeHME
TeroBoro usnydenus. D¢ dext Kommnrona.

5.3. Anepnas monens atoma. Ilocrynarel bopa. Atom Bonopoaa o bopy.

Paspen 6. DiieMeHTHI KBAHTOBOM (PU3MKH.

6.1. I'nnotesa ne bpoitnsa. BoaHoBoe ypaBHenue Ilpenunrepa 1y cCTallMOHAPHBIX COCTOSIHUM.
Omnpritel LlTepua-TI'epnaxa.
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6.2. MmuoroanektponHsli  atom. Oddext 3eemana. I[Ipunnun Ilaynu. KsanToBble
cTaTucTUdeckue pacmpeaenenuss bose-DitHmreitna n ®epmu-/lupaka. doHonsl. 3akoHbl [[ebas u
OHHIITEHHA.

4. O0beM yueOHO# JUCUMIIIMHBI

Beero Cemectp
By yueOnol paboThl 2 3
3E Axan. 3E Axan. 3E Axan.
T, q, q,
OO011as TpyA0€MKOCTh JUCITUILIMHBI 12 432 6 216 6 216
KonTakTHas padoTa — ay1uTOpPHbIE 3,55 128 133 48 2.22 80
3aHATHA:
Jlexuu 1,3 48 0,44 16 0,89 32
[TpakTuueckue 3arsitus (I13) 1,3 48 0,44 16 0,89 32
JlabopaTtopusie paboTs (JIP) 0,9 32 0,44 16 0,44 16
CamocrosiTesibHas pa6oTa 6,45 232 3,67 132 2,78 100
KonTakTHas camocTosiTelbHas paboTa - - -
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 6,46 939 3,67 132 2,8 100
TIACIIATUIHHBI
Buabl KOHTpOJIA:
D9K3aMeH 2 72 1 36 1 36
KoHtakTHass pabota — MPOMEXKYTOYHAs 0.8 0.4 0.4
aTTecTanus 2 1 1
IToaroToBKa K 3K3aMeHY. 71,2 35,6 35,6
Buj1 MTOroBOro KOHTpOJIS: IK3aMeH IK3aMeH
Bcero Cemectp
Bun yuebnoit paboTsl 2 3
3E Actp. 3E Actp. 3E Actp.
q, q, q,
O0mas TPyA0EMKOCTh JMCIHILIHHbI 12 324 6 162 6 162
KonTakTHasi padoTa — ay1uTOpHbIE 3,55 9% 1.33 36 2,22 60
3aAHATHA:
Jlexmun 1,3 36 0,44 12 0,89 24
[Tpaktrueckue 3austus (I113) 1,3 36 0,44 12 0,89 24
JlabopaTtopusie padoTs (JIP) 0,9 24 0,44 12 0,44 12
CamocrosiTeJibHAas pa6oTa 6,45 174 3,67 99 2,78 75
KonTakTHas camocTosTenpHas padoTa - - -
CaMocCTOsATeIbHOC U3YUICHHE PA3/CIIOB 6,46 174 3,67 99 2,8 75
TIACIIATUTHHBI
Buabl KOHTpOJIA:
9K3aMeH 2 54 1 27 1 27
KonTakTHas paboTa — MPOMEKYTOUHAS 0.6 0.3 0.3
aTTecTalus 2 1 1
[TonroTroBKa K SK3aMeHY. 53.4 26,7 26,7
Buja uTOroBOro KOHTpOJIS: JK3aMeH IK3aMeH

AHHOTanuA padoyeil MPOrpaMmMbl AU CHUNINHBI
«IIpobsaemMbl yCTOHYHBOTO Pa3BUTHS)

1. HeJ’Ib AUCHUIIJIMHBI — C(I)OpMHpOBaTL Y CTYACHTOB LECJIOCTHYIKO KapTUHY MHUpAa Ha OCHOBC
KOHIICIIITNHN yCTOﬁ‘IHBOFO Pa3BUTHA, NO3HAKOMUTH CTYACHTOB C MLCIISIMU yCTOI?I'—IHBOFO pa3BuTHA,
INOHATHUAMU yCTOI‘;I‘{I/IBOCTPI )51 HCYCTOﬁQHBOCTH AUHAMHUYCCKUX CHUCTEM B OKpYKaAOIICM MHPE;
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pecypcax U pa3BUTHH, aHTPOIIOT€HHOM BO3/IEHCTBUU Ha OKPYXKAIOUIYIO CPEAY, YIIPABICHUH KaueCTBOM
OKPYKaIOIe Cpebl.

2. B pesyabTare n3y4eHust AMCUHUILIMHBI 00y4AIOLINICH JOJIKEeH:

Obaadoams clieqyOmUMU KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTH)KEHUS:

VK-8.1; YK-8.2; YK-8.5; YK-8.6; YK-8.9; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-6.1; OIIK-6.2;
OIIK-6.3.

3uams:

— OCHOBHBIE ONPEIETICHUS U TPUHIUIIBI KOHIIENIUN YCTOMYUBOTO Pa3BUTHS;

— OCHOBHBIE XapaKTEPUCTUKH OMOTHYECKUX, AOMOTHYECKMX M aHTPOIOTEeHHBIX (haKTOPOB,
OKa3bIBAIOLIUX BIUSHUE HA KUBbIE OPraHU3MbI, BKJIIOUas YEJIOBEKA;

— OCHOBHBIE CYIIECTBYIOIIUE MPOOJIEeMbl, BOSHUKAIOUINE IPH B3aUMOJICHCTBUU SKOHOMHKH,
00111eCTBA U OKPYIKAIOIICH CPEeJIbI;

— COBPEMEHHbBIE CUCTEMbI UHJEKCOB M WHIMKATOPOB YCTOWYHBOTO Pa3BUTHUS, UX OCOOCHHOCTH
U HEI0CTaTKU;

Ymems:

— JieslaTh  CHCTEMHBIM  aHaJM3  CYHIECTBYIOIIMX  JKOJIOIO-COLMAIbHBIX, COLIMAJIBHO-
SKOHOMHMUYECKUX H IKOJIOr0-d3KOHOMUYECKUX MPOoOiIeM;

— HaxXOJUTh Hauboyiee pPalMOHAIBHBIM BapUaHT PELIEHUS IOCTABJIEHHBIX 3a/lad C y4E€TOM
KOH(JIMKTA B MOTPEOHOCTSAX YETIOBEKA M OTPAHUYCHHUAX OKPYKAIOILIEH CPeIbl;

Braoemy:

— HaBBIKAMH TOJH30BAHUS COBPEMEHHOW JHUTEpPaTypold B OOJACTH YCTOMUYMBOTO Pa3BUTHS U
9KOJIOTUH;

— YMEHHMEM aHAJIM3UPOBATH HOBBIE TEOPETHUUYECKUE M NMPAKTHUYECKUE MPOrPAMMBbI U IPOEKTHI,
HalIpaBJICHHbIE HA JOCTH)KCHUE 1IEJIEW YCTOMYNBOTO Pa3BUTHS;

— IpUeMaMU MPHUHATHS PElICHUH MO yperyarupoBaHUIO KOH(MIMKTHBIX CHUTyalluid B 00JIacTH
YCTOMYMBOIO Pa3BUTHUS U UCIIOIb30BAHUS PECYPCOB.

3. Kparkoe conep:kanue JUCHUIIIHHBI

Pasznen 1. OcHoBHBIE NOHATHA Kypca. O01IeCTBO U OKPY/KAOIIAA Cpeaa

PocT u pa3Butue. YcToOMUMBOCTH M HEYCTOMYMBOCTh AMHAMHUYECKUX cucTeM. buocdepa kak
OUHaMudeckas cucreMa. YenoBek: Ouojoruueckuil BuJI M nuBWiIM3anusa. CHUCTEMBl MOAJIEPKAHUS
KU3HU U CUCTEMBI MO epKaHus HuBMWIN3auu. HaceneHnue, mpon3BOACTBO, COCTOSTHUE OKpY Karollen
cpeabl. IlonsTme ycroiumBoro pa3BuTHs. Pumckuii xny0 wu  ri00anpHas mpoOieMaTuka.
HeobOxonumocts B ycroifunBoM paszButuu. CojaepikaHue M 3BOJIIOLMS MpEJCTaBIeHUN oluiecTBa 00
YCTOMYMBOM Pa3BUTHUH.

Pasnen 2. buocdepa, ee 3BoJIONUS M YCTOWYMBOCTH. IJKOCHCTEMBI 3eMJH U
YCTOMYUBOCTH

OcHoBHble cBefieHUs 0 IutaHere 3emuiss. CTpoeHHe M cocTaB arMocdepbl. MUpoBOil okeaH.
Jlutocdepa. buotnueckast u abuornyeckas cocTaBisfole OHOChEpbl: OCHOBHBIE XapaKTEPUCTHUKH.
[ToToku snepruu B cucreme ConHiie-3emiis.

OcHoBHbIE TOHATUS 3KoJoruu. CHCTeMbl NOJJEp)KaHHs KU3HUM Ha 3emuie: oOmmid 0030p.
[Tonsitne skocucrembl. CTpyKTypa M COCTaBISIOIIME 3KocucTeM. Buapl, momynsuuu, cooOIiecTsa.
B3aumoneiictBue Bu0B B 93KocucTeMax. OCHOBHBIE TUIIBI SKOCUCTEM.

[loToku »HepruM U BemlecTBa B dKocuctemax. Tpoduueckue nenu. Meraboiausm u
JJIEMEHTHBIM COCTaB KMBOW M HEXUBOW Marepuu. OCHOBHbIE OMOT€OXUMHUYECKHE IUKIIBI
(kpyroBopoTHI BemiecTB). [LIUKIMIHOCTE TIpoiieccoB B Onochepe U yCTONIHBOCTD.

V3MeHeHHsT B MOMYyJSALUSAX, COOOIIECTBaX, 3KOCHUCTeMax. Peakius J>KUBBIX CHCTEM Ha
n3MeHeHus: okpyxkaromei Cpenpl. BosmelicTBue uenoBeka Ha SKOCHCTEMBl. 3aKOHBI W TMPUHITUTIBI
9KOJIOTHH.

buopaznooOpa3ue u yCTOWYMBOCTH JKOCHMCTEM. BumoBoe pasHooOpasue - HEoOXOoauMoe
yCIIOBHE YCTOWYMBOCTH OHochephl.

Pasnen 3. UYenoBeuecTBO Kak 4acTtb Ouocgepnl. [lemorpapuueckue mnpodaemMsbl
COBPEMEHHOI'0 MHMPA.
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OcoOeHHOCTH YelIoBeKa Kak OMOJIOTMYECKOro BHAa. JIMHaMHUKa YEIOBEUECKOW MOIYISIUH,
pPOXIaeMOCTh, CMEpPTHOCTb, BO3pacTHasi CTpyKTypa. IlpobieMbl coBpeMeHHOro »JTama pocTa
YHCICHHOCTH HacesneHus. [eorpaduueckoe pacmpernencHue HaceieHus. CenbcKkoe M TOPOICKOE
HaceneHue. YpOanuzamus. Cpema oOuTaHus dYenoBeKa M OKpyKaromas cpena. PopmupoBaHue
TEXHOTE€HHOW CpPE/IbI.

PerynupoBanue  HapomonaceneHus.  Crabunuzanus — YHCIEHHOCTH — HACellGHUs  WIH
JETNOMNYJIALHNS: OLEHKA MIPEeIbHON YMCIEHHOCTH HacelleHUsl 3eMiu. PenuruosHslie, HpaBCTBEHHBIE U
COLIMAJIbHBIE MPOOJIEMbl OrPaHUYEHHUS POXKIAEMOCTH U IUIAHUPOBAHUS ceMbH. PermoHanbHbIe
0COOCHHOCTH. MpblIllUIeHne, $3bIK, pojdb oOydeHusa. HereHeTwueckuil KaHal BHUIOBOM IaMSTH.
[lonoxurenpHple M OTPULATENIBHBIE IOCIEACTBMSI HAJIM4YUS HETEHETHUYECKON mnamsaTu. ['eHnepHble
POOJIEMBI.

Pa3neua 4. PazButHe u pecypcesbl

Omnpenenenue pecypca. Kiaccudukauuss pecypcoB. HeBo3o0HOBUMBIE, B0O300HOBUMBIE,
HewrcyeprnaeMble pecypcbl. MarepualibHble, HHEPreTHYecKue M HMH(OPMAIMOHHBIE PECYPCHI.
['enernyeckue pecypcbl Ouocdepnl. CocTossHUE U MHPOBBIE 3amachl OCHOBHBIX BHUJOB IMPHUPOJHBIX
pecypcos. ['eorpaduueckoe pacnpeaeneHue 3armacoB IPUPOIHBIX PECYPCOB.

Pa3BuTHe HUBMIM3AIMM M PACXOJOBaHHE MPUPOIHBIX pecypcoB. [IpHHIMMBI yCTOHYMBOIO
pa3BUTHS B OTHOLIEHUU NPUPOJHBIX pecypcoB. Poib BO300HOBUMBIX M HEMCUYEPHAEMBIX PECYPCOB B
yCTOHYMBOM OOIIIECTBE.

Pa3nen 5. AuTponorenHoe Bo3jaeiictBue Ha Ouochepy

AHTpPOIIOTEHHBIE  BO3MYIICHHsS] OMOr€OXMMHMUYECKUX IIUKJIOB M  Jerpajgaius CHCTEM
nojiepKaHus xKu3Hu. [ 1o06asbHbIe, peTHOHATBHBIC U JTOKAIBHBIE TPOOJIEMBI OKPYKAIOIIEH CPEIb.

3arpsizHeHue atMocdepsl (KUCIOTHBIE MOKIU, (OTOXUMUYECKUH CMOT U T.1.). 3arpsi3HEHUE
BHYTPEHHUX BOJ M MHUpPOBOTO OKeaHa. 3arpsi3HEHHE JHUTOC(Eephl; Jerpajanus 3eMedb,
OITYCTHIHUBAHUE.

Pa3nes 6. KnumaTu4yeckue nociecTBUsi ©3MEHEeHH COCTaBa aTMocdepbl

['moGanpHBI  2HEpreTHYeCKUd OallaHC; TApHUKOBBIM A((EeKT Kak NpUPOAHBIA (daKTop
MOJAEPKaHUS YCIOBHUM CYIIECTBOBaHUA XUBOW martepuu. [lapHukoBbie ra3pl. ICTOUHMKH M CTOKH
JTUOKCHJIa yIJIepo/ia U JAPYTruX MapHUKOBBIX Ta30B. M3MeHeHne KOHIIEHTpAIMK JTUOKCHAA yriepoaa u
JPYTUX NapHUKOBBIX Ia30B B aTMOc(epe; MEXaHU3M ITI00aIbHOTO MOTEIICHUS.

[Tocneactus r1o0aIbHOTO MOTEIICHHS: TIOBBIIICHWE YPOBHS MHPOBOTO OKEaHa, 3aTOIJICHHE
NPUOPEKHBIX 30H; TasHUE JIEAHUKOB M BEYHOM Mep3J0Thl; nedopmarus KIUMaTHYECKUX U
CEeNIbCKOXO3SMCTBEHBIX 30H M reorpaduyeckod CTPYKTYpbl MPOM3BOJICTBA MPOJIOBOIBCTBHUS;
M3MEHEHHUS PaCTUTEIBHOIO OKPOBA, ONMYCTHIHUBAHUE.

Pasznen 7. 3esienas peBosrouus

3eneHas XUMHUA. 3eJl€Has JHEpreTHKa. 3ejieHas 3KOHOMHUKA. lloHATHe HM3KOYIrIIepoaHOU
(umuknuyeckoil) sKoHOMUKH. CIeHapuu HHU3KOYTIepogHoro pa3Butus g Poccun. Hawmmydmme
JNOCTyNHbIE TeXHoNornu. OCHOBHBIE NPUHLMIIBI 3€JI€HOr0 MPOW3BOACTBA. [ocyaapcTBEeHHOE
pEryJInpoBaHHE MPUPOAONOIb30BaHus Ha ocHOBe HJIT. Dkonoruueckuii cien 4yemoBedecTBa. 3eJIEHbIN
oduc. KapOoHOBBIE TTOJIUTOHBI.

Pa3nea 8. MupoBo33penue, 3THKa M yCTOMYHUBOE Pa3BUTHE.

Ilepexon ot obmecTBa MOTpeOIeHUS K ycToMuMBOMY oOumiecTBy. M3MeHeHue CTpyKTyphl
noTpeOHOCTE O0IecTBa M KPUTEPUEB KAuecTBA KU3HU W YPOBHS pa3BUTHA. Poib KymbTypHBIX U
PENMUTHO3HBIX TPAAUIMM B TPOOIeMe YCTOMYMBOTO Pa3BUTHS.

Nudopmanus, 3HaHUE, HayKa, TEXHOJIOTUU. YBEIWYCHHE POJIU MH()OPMAIIMOHHBIX PECYpCOB B
obmem Oamance pecypcomnorpebnenus. Muadopmamnmonnoe (mocTuHIyCcTpUaabHoe) o0miecTBo. Poib
00pa30BaHUs B yCTOHUMBOM OOIIECTBE.

4. O0beM yueOHO# JUCUMIJIMHBI

O0beM TMCUMIUIHHBI
Bup y4yedHoii padoThI Axax, | Actp.
3E
4. u.
OO0masi Tpy10eMKOCTh THCIIHILIHHbI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
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Jlexnun 0,45 16 12

[Tpaktrueckue 3ausatus (113) 0,45 16 12

CamocrosiTesbHasi padoTa 2,1 76 o7

KoHTakTHas camocTosTenbHas pabota 0,2 0,15
2,1

CamocrosaTenbHOE U3YYECHUE PA3/IeNIOB TUCIUITIIMHbI 75,8 | 56,85

Buja koHTpoOJIsN: 3a4er

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«/HxeHepHasi 1 KOMIIbIOTEPHAas rpaguka

1 Ileap AMCHMIIMHBI — HAYYUTh CTYAEHTOB CHoco0aM OTOOpaK€HUs MPOCTPAHCTBEHHBIX
¢opM Ha TIOCKOCTH, BBIIOJHEHUIO M UYTCHHIO YEPTEXEW METOJaMH KOMIBIOTEPHOH Tpapuku U
npaBujIaM, ¥ YCJIOBHOCTSIM, MPUMEHSIEMBIM 1pu 3ToM (ctangaptam ECKJI).

2. B pesyabTrare udy4eHust AMCUMILIMHBI 00y4AIOLIUICSH JOJIKEeH:

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:

YK-2.1; YK-2.6; YK-2.10; OIIK - 5.1; OIIK — 7.1; OIIK — 7.2; OIIK — 7.3.

3namy:

- CrIoco0BI 0TOOpaKEHUS MTPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;

- IIpaBWJIa U YCIOBHOCTH IPYU BBINOJIHEHUH YEPTEXKEH;

- BUJIbl CHMMETPUU F€OMETPUUECKUX PUTYD;

- BH/Ibl U3/I€TIUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- OCHOBHBIC BHJIbI TpaguuecKuX HHPOPMALMOHHBIX CHCTEM, 0a30BYIO TrpadHuyecKyro
CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM Ipoliecce.

Ymemn:

- BBIIIOJHATD W 4YMUTAaTh 4YEPTEXKM TEXHUYECKUX H3JIEIUN C Y4EeTOM JEHCTBYIOLIUX
CTaH/apTOB;

- BBITIOJIHATH U YUTATh CXEMbl TEXHOJIOIMUECKUX MPOLIECCOB;

- UCIOJIb30BATh CPEICTBA KOMITBIOTEPHOM rpaduKy AJ1si U3TOTOBJICHUS YEPTEKEH.

Braoemw:

- croco6amMy U MpueMaMu U300pakeHHsI IPEIMETOB Ha INIOCKOCTH;

- rpaduueckoii cucremoit «Kommacy.

3 Kpartkoe conep:kaHue JMCIHHUIITHHBI

Paznes 1. O0mue npaBuJia BoINoOJHeHHs yepTexeii. [IpaBuna BeinosHeHUs U 0QOPMIICHUS
yeprexell B coorsercTBuu ¢ I'OCT. I'eomeTpruueckne nocTpoeHusl.

Paznea 2. IlpoenupoBanue reomerpudeckux ¢puryp. Meron npoekuuil. [IpsimMbie u KpuBble
auauud. IInockocts. IloBepxnoctu. I'eomerpuueckue Tena. CUMMeTpusi T€OMETpUUYECKUX (UTYp.
OnpeneneHne HaTypajdbHOM BEIMYMHBI OTpe3Ka MpsiMOW M Iulockod Qurypsl. Ilepeceuenue
reoMeTprYecKux 00pa3oB.

Paznen 3. M3o06paxkenust npeameroB mo 'OCT 2.305-2009. U3nennst 1 KOHCTPYKTOPCKHE
AOKYMeHTbI. I300paxeHus. AKCOHOMeTpHueckue uepTrexu wuzaenuid. Co3gaHue TpexXMEpHBIX
Mojieneit npeameroB. Co3gaHKe acCOMATUBHBIX YepTekKel Ha OCHOBE TPEXMEPHON MOJIENH.

Bunsl wu3genuii M KOHCTPYKTOPCKHMX — JIOKyMeHTOB. (Cxembl. Pe3pObl:  0oOpa3oBaHnue,
KJaccugukanus, n300paxxeHre u 0003HaUeHUE Ha YepTEexKeE.

Pa3znen 4. U3o00paxkeHusi gerajied M MX COeJIMHEHMH. DCKU3bl M TEXHUYECKHE PHUCYHKH
netaneil. PespOoBble U3enus U coequHeHus. Jlpyrue BUAbl pa3beMHBIX U HEPA3beMHBIX COCTUHEHHM
Jieranei.

Paznea 5. YUepre:xku c60opounbIX eaunnu. [IpaBuna BeimogHeHUs U 0GopMIIeHUST COOPOYHOTO
yepTexa. JleranupoBanue yepTexxeid COOPOUHBIX €TMHHII.

Pa3znen 6. Komnblotepnas rpadguka. KommneiorepHas rpaguka M perniaeMble €10 3aJayu.
I'papuueckue  0OBEKTHI, NPUMHUTHUBBI, aTpUOYTHl, CHHTE3 u300paxeHus. llpeacraBieHue
BUJeOMH(OpMaLMK U ee MalluHHas reHepanus. CoOBpeMeHHbIE CTaHIapThl KOMIBIOTEPHON TpaduKy,
rpadpuueckue S3bIKM M MeTadaiisl. Peanmuzainus anmapaTHBIX MOAyJeH rpapUuecKoil CHUCTEMBI.
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4 O0beM yueOHO# TUCHHMILINHBI.

Beero Cemectp
By yueOHol paboThl 1 2
3E Axan. 3E Axan. 3E Axan.
q, q, q,
OO01m1as TpyA0€MKOCTh JUCITUTUTHHBI 7 252 4 144 3 108
KonTakTHas padoTa — ay1uTOpPHbIE 222 80 133 48 0,89 30
3aHATHSA:
Jlexmun 0,44 16 0,44 16 - -
[TpakTuueckue 3arsitus (I13) 1,78 64 0,89 32 0,89 32
CamocTrosiTejibHasi padoTa 4,78 172 2,67 96 2,11 76
KonraktHas CaMOCTOSTe b Has pabora 0.8 0.4 0.4
(3a4eT C OIEHKOM)
KypcoBas pabota 35,8 35,8
KonrakrHas CaMOCTOSTE bHas pabota 478 0.2 267 211 0.2
(mpueM KypcoBoii paboThl)
IToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CamMocTosATenbHOE U3YUYEHUE Pa3/IeIoB 99.2 776 216
JACIIUIIITHHEI
3aver ¢
3auer ¢ OLIEHKOIA,
Bujx uTOrOBOr0 KOHTPOJIS: “
OIIEHKO#i KypcoBasi
padora
Bcero Cemectp
Bun yuebnoit paboTsl 1 2
3E Actp. 3E Actp. 3E Actp.
q. q, q,
OO011ast TpyA0€MKOCTh JUCIUILIMHBI 7 189 4 108 3 81
KonTakTHasi padoTa — ay1uTOpPHbIE 2,22 60 1.33 36 0,89 24
3aHSATHS:
Jlexiun 0,44 12 0,44 12 - -
[TpakTuueckue 3ausTus (I113) 1,78 48 0,89 24 0,89 24
CamocrosiTejibHas padoTa 4,78 129 2,67 72 2,11 57
KonTaktHas caMoCTOATe b Has pabota 0.6 0.3 0.3
(3a4er C OlLIEHKOM)
KypcoBas pabota 26,85 26,85
KonTaktHas caMoCTOAITe b Has pabota 478 | 015 | 2,67 211 | 0,15
(mpuem KypcoBoii paboThl)
[ToaroToBka K KOHTPOJIBHBIM paboTam 27 13,5 13,5
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeioB 744 58.2 16.2
JIACIIUILINHEI
3auer ¢
3aver ¢ OLIEHKOI,
Bua uToroBoro KOHTpoOJIA: .
OIIEHKOI1 KypcoBasi
pabdora

OcHoBHBIE TpadUUecKre AITOPUTMBI Ha TUIOCKOCTH M B IpocTpaHcTBe. IIporpaMmubie rpaduyueckue
CUCTEMBI U X IIPUMEHEHUE.
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«IIpukaagHass MEXaHUKA

1 Heap AMCHMIUIMHBI — HAy4YUTh CTYJEHTOB TBOPYECKOMY IIOJIXOAY K BBIIOJHEHUIO
MH)XEHEPHBIX PACUETOB HA MPOYHOCTb, JKECTKOCTb U YCTOMUYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH, eTanen
Y y3JIOB MAIllMH U almapaTosB.

2. B pesyabTare u3y4eHusi AMCUHUILIMHBI 00y4AIOLIUICH JOJIKEeH:

Obnadamye cleayOUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX JTOCTHXKEHUS:

YK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; YK-2.9; YK - 2.10.

3uame:

— OCHOBHBIE YPABHEHMsI M METOABI PEIICHUS 3a/ad COINPOTUBIECHUS MAaTCPUATIOB M JeTayed
MalllMH;

— OCHOBHBIE METOJBl PACYETOB Ha IPOYHOCTH, KECTKOCTh M YCTOMYMBOCTH 3IJIEMEHTOB
KOHCTPYKLMI MalllMH U allapaTos;

— OCHOBBI TEOpUU pacyeTa JeTajled U Y3JI0B MAIIUH U alllapaTOB XUMUYECKON TEXHOJIOTHH.

Ymemn:

— TPOBOJUTH DPACUETHI IEMEHTOB KOHCTPYKLUMH HAa OCHOBE METOJIOB COIPOTHUBIICHUS
MaTepHUaJIoB;

— paccUMTHIBaTh U KOHCTPYUPOBATH JETAJIN MAIKH 10 UCXOJHBIM JaHHbBIM;

— IPOU3BOJUTH PACUEThl 10 OCHOBHBIM KPUTEPUSM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
neTanel MalluH.

Braoemy:

— HaBBIKAMM pacyeTa CONPOTHUBIICHUS MaTEpUAJIOB aHAIUTUYECKUMU METOJAMY;

— HaBBIKaMH BBIOOpA MAaTE€PHUAIOB IO KPUTEPHSIM TPOYHOCTH;

— pacdyeTaMy TUIIOBBIX JI€TaJIell MaIllMH, NI0JIb3YACh ClipaBo4YHOM uTeparypoi u I'OCTamu.

3 Kpartkoe conep:xanue JMCIHUIITHHbI

Pa3znen 1. Onpenesienue peakuuii onop. Pacrsxenune-cxxarue. AGCOIIOTHO TBEPAOE TEIO.
DneMEeHThl CTaTUKHU. YpaBHEHHUs paBHOBecHs. OCHOBHbBIE TOMYIIEHHS] U HMPUHLHUIBI COMPOTUBIIECHUS
marepuanoB. Hampsokenus, nedopmauuu u nepememieHus. 3akoH ['yka. Iloctpoenue srrop
BHYTPEHHUX YCHIINH, HANPSDKCHUN W IEPEMEIICHHA. Y CIIOBHE MTPOYHOCTH NIPU PACTSHKEHUH (CHKATHH).

Pazgen 2. Kpyuenne. U3ru6. 3akon ['yka npu casure. BHyrpeHHue cuioBbie (pakTopbl npu
Kpy4eHUH. Y ClIOBUE IPOYHOCTH NpH KpyueHuu. [lonstue yncroro u nonepeuynoro u3rubos. Ilpasuna
HOCTPOCHHMS SMIOP MOMEPEYHBIX CHJI M U3TUOAIONIMX MOMEHTOB. Y CJIOBHE IIPOYHOCTH MPH U3THOE.

Paznea 3. Ciio:kHoe HanpsizkeHHOe cocTosiHUe. OCHOBBI TEOPUH HANPSYKEHHOTO COCTOSIHUS U
TUIIOTE3bl IPOYHOCTH. TOHKOCTEHHBIE cocy ibl. OnpeeneHne HanpsHKeHni 10 6€3MOMEHTHONW TEOPHH.
Pacuer cxaThIX CTEpKHEW HA YyCTOMYNUBOCTb.

Paznen 4. Jleraam mamme. CoeauHeHus neraneil mamuH. Banel U ocH, UX OMHOpHI U
COeIMHEHMS. MeXaHndecKue nepeiayn.

Paspen 5. Pacyer XMMH4YeCKOro amnmapara ¢ MeXaHHMYeCKHMM IepeMellrBaloIUM
ycTpoiicTBoM. Bbi0Op KOHCTPYKIIMOHHBIX MaTepuasaoB. PacueT OCHOBHBIX Fr€OMETPHUUECKHUX Pa3MEPOB
annapara. Beibop ¢nanues, npuBoaa. Pacuer ¢uanneBoro coenuHeHus. Beibop memanku. Pacuer
MEIIaJKd Ha NPOYHOCTh. Pacder MIMOHKKM B CTymuIe Memaaku. Pacuer Baja MeEIIAJKU Ha
BUOpoycToilunBoCcTh. Pacuer Bama MemaJku Ha MPOYHOCTb. BBIOOp M pacyeT KOMIUIEKTYIOIIHUX
anemeHToB. OdopmileHne MNOACHUTENbHON 3amucku. Yeprex oOmero Bujaa ammapata ¢ BUIaMH,
pa3pe3aMu, CEYEHHUSMH M BBIHOCHBIMH DJJIEMEHTAaMH, JAIOMIMMHU TIOJHOE Ipe/CTaBlieHHue 00 ero
yCTpolcTBe W mpuHIHUNE padoTel. Yeprexkxu cOOpouHbIX emuHUIl W jeraneil. OdopmieHue
creuuuKaum.

4 O0bem yueOHOH TUCHMIINHBI.

Cemectp
Bcero 3 1
Bun yae6HO# paboTh
3E Axan. 3E Axan. 3E Axan.
q. . .
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OO1mas Tpya0eMKOCTh JUCLMILINHBI 6 216 4 144 2 72

KonTakTHasi pabora — ay1MTOpHbIE
2,22 80 1,33 48 0,44 16

3QHATHS:
Jlexun 0,89 32 0,89 32 - -
[TpakTuueckue 3arstus (I13) 1,33 48 0,89 32 0,44 16
CamocTosiTejibHas padoTa 3,78 136 2,22 80 1,56 56
KonrtakTHas camocTosiTenbHas pabota
. 0,4 0,4 -
(3a4eT C OIIEHKOM)
KypcoBoii mpoekT 55,6 - 55,6
Konraktnast camocrosiTenbHasi pabota 04 i 04
(mpueM KypcoBOTo MPOEKTa) 3,78 ' 2,22 1,56 ’
PacuerHo-Tpaduueckue padboTsl 18 18 -
IToaroToBKa K KOHTPOJIBHBIM paboTam 18 18 -
CamocTosTenbHOE U3yUeHUE Pa3/IeIIOB 436 436 i
JCIATUTHHEI
3aver ¢ Kypcosoii
Bua uTOoroBoro KOHTpoOJIA: .
OIIEHKOii MPOEKT
Bcero Cemectp
Bun yuebnoit paboTsl 3 4
3E Actp. 3E Actp. 3E Actp.
9. 9. 9.
OOmiast TpyA0€MKOCTh JUCHUILIHHBI 6 162 4 108 2 54

KonrakTHas paboTa — ayAuTOpPHbIE
2,22 60 1,33 36 0,44 12

3aAHATHA:
Jlekuun 0,89 24 089 24
ITpaktrueckue 3ansatus (113) 1,33 36 0,89 24 0,44 12
CamocrosiTejibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTrosiTensHas pabota
. 0,3 0,3 -

(3a4erT C OlLIEHKOM)
KypcoBoii mpoekt 41,7 - 417
KonTakTHas camocTosTensHas padora 03 i 03
(mprieM KypcoBOT'O MIPOEKTA) 3,78 ' 2,22 1,56 ’
PacuetHo-Tpaduueckue paboTh 13,5 13,5 -
[ToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5 -
CamMocTosATenbHOE U3YUYEHUE Pa3/IeoB 32.7 32.7 i
IACIIATUINHEL

3ader ¢ Kypcosoii
Bua uTorosBoro KOHTpoJIA: .

OLICHKOI1 MPOEKT

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
«Besonacnocn) AKUBHCACATCIBbHOCTHN

1 Heap mucuMmiuHbl — cHOpMHpOBATH Yy CTYIEHTOB IOHMMaHUE HpodecCHOHaTIbHON
KyJbTYpbl 0€30MacCHOCTH, IOJ] KOTOPOH IOHMMAeTcs TOTOBHOCTh M CHOCOOHOCTH JIMYHOCTH
HCIIOJIb30BaTh B Mpo(dhecCHoHabHOM eATeIbHOCTH MTPUOOPETEHHYI0 COBOKYITHOCTh 3HAHUM, YMEHUN
U HaBBIKOB Ui oOecriedeHus 0e30macHOCTH B cepe mpodecCHnoHaIbHON JesTeIbHOCTH, XapaKkTepa
MBILUIEHUS] ¥ LIEHHOCTHBIX OpPHEHTalUM, MPH KOTOPBIX BOIPOCHI OE30MAaCHOCTH PAacCMaTpUBAIOTCS B
KAaueCTBE IIPUOPUTETA.

2 B pe3yjbraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0MiiCs J0JIKEH:
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Obaadoame CeNyOMUMA KOMIETSHIIMSIMA U UHIAUKATOPAMH HX JOCTHUKCHHUS:

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

3namy:

— OCHOBHbIE TeXHOC(EpPHbIE OTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHUKHU;

— XapakTep BO3ACHCTBHs BPEIHBIX M OMACHBIX ()AaKTOPOB HA YEIOBEKA U MPUPOJTHYIO CpEeny,
METO/IbI 3alIMTHI OT HUX MPUMEHHUTENBHO K cdepe cBoeil mpodeccHoHaNbHON AESITETbHOCTH.

Ymemy:

— - UACHTU(PUIUPOBATH OCHOBHBIE OMTACHOCTHU CPEJIbl OOUTAHUS YEIIOBEKA;

— OLIEHUBATh PUCK UX pean3alii, BBIOMPATh METO/IbI 3aLUTHI OT OMACHOCTEH MPUMEHUTEIHEHO
K chepe cBoelt mpodeCCUOHATBHONM JEATENIbHOCTH U CHOCOOBI o0ecrieueHrss KOM(MOPTHBIX YCIOBHIA
KU3ZHEJCATEIIbHOCTH.

Braoemy:

— 3aKOHOJIATEJIbHBIMU U MPAaBOBBIMU aKTaMU B 00JIaCTH O€30MaCHOCTU U OXpaHbl OKPYKAIOIIeH
cpenbl, TpeOOBaHUSAMH K O€30MAaCHOCTH TEXHUYECKHX PErIaMEHTOB B cdepe MpodecCHOHATBHOU
NESITEIIbHOCTH;

— crmoco0aMu ¥ TEXHOJIOTHUSMU 3alIUTHI B YPE3BBIYANHBIX CUTYAIIUSX;

— MOHATUHHO-TEPMHUHOJIOTHYECKHUM arapaTroM B 00J1acTu 6€30MacHOCTH;

— HaBBIKAMH pPAIMOHATH3AINH MPO()ECCHOHABHON JEATSIBHOCTH C IENIbI0  00CCIICUCHHSI
0€30MaCHOCTH U 3aIUThI OKPYKAIOIIEH CPEIbI.

3 Kpartkoe cogep:xanue JUCHUIIIMHBI

Pa3nea 1. BBenenue B 0e30macHocTh

OcHOBHbIE TOHATUS TEPMUHBI U ompeaencHUs. be3omacHOCTh U yCTOHYMBOE pa3BUTHE.
be3onacHOCTh Kak 0JiHa U3 OCHOBHBIX MOTPEOHOCTEH YeIoBeKa.

Pa3znen 2. YesioBek u TexHocgepa

Crtpykrypa TexHOC(EpHl M €€ OCHOBHBIX KOMITOHEHTOB. COBpEMEHHOE COCTOSIHHE TeXHOChEepHhI
u TexHochepHor Oe3zomacHocTH. Kputepuum u mapamerpbl 0€30MaCHOCTH TEXHOCHEpPHI - CpemHss
NPOJIOJDKUTEIBHOCTh JKU3HH, YPOBEHb OKOJOTHMUYECKH M TNPO(PECCHOHATBHO OO0YCIOBICHHBIX
3a00JIeBaHU.

Paznea 3. UnenTndukanmusa u Bo3aeiicTBHe HA Yel0BeKa W cpely OOMTAHUSI BPeIHBIX H
ONacCHBIX (pAKTOPOB

Knaccudukanus HeraTuBHbIX (PaKTOPOB Cpesibl OOMTaHUS YeOoBeKa. XUMUYECKHE HETaTUBHBIE
¢axTopsl (BpenHble BemiecTBa). Pusndeckue GpakTopsl, odecrneunBaronie KoM(pOpTHHIE YCIOBUS JUIs
JKU3HU U JeSITENIbHOCTH 4esoBeka. MuKpokiaumar nomemieHuid. OcBelleHHe W CBETOBas Cpeia B
MOMEILEHUH.

MexaHnuyeckre U aKycTUdeckue Kojiedanusi, BUOpauusi 1 miyM. DJIeKTPOMarHUTHbBIE U3TYy4EHUS
u nosd. YneTpaduoneToBoe uziayueHue. oHn3upyrouye n3nydeHue.

Pa3znesn 4. 3ammra 4YesoBeka M cpelbl OOMTAHUSI OT BPeAHBIX M ONACHBIX (aKTOpPOB
NPHPOJIHOI0, AHTPONOTE€HHOI0 M TEXHOT€HHOI'0 NPOMCXO0KICHHU S

OcCHOBHbIE TPUHILMIIBI 3aIIUTHI. 3alIUTa OT XMUMHUYECKUX M OHOJIOTMYECKHUX HETaTUBHBIX
¢dakTopoB. OOmmMe 3agayd ¥ METOAbI 3alIMTHL. 3allUTa OT HHEPreTHYECKHUX BO3ACHUCTBUHA H
¢uznueckux nonei. OCHOBHbIE MPUHIUIIBI 3AIUTHI OT (PU3NUECKHUX MOJIEH.

Pa3neu 5. MH:KeHepHbIe OCHOBBI IPOMBIIICHHOH 0€30NaCHOCTH

TexHuka 0€30MaCHOCTH TPH MPOBEICHUN TEXHOJOTUUYECKHX IMPOIECCOB. TEeXHOIOTHYECKUIN
pernamenT. MH)xeHepHO-TEXHUYECKHUE cpejcTBa Oe3omacHOCTU. be3omnacHOCTh MpPOU3BOJCTBEHHOTO
obopynoBanusa. OOmme TpeOoBaHMs  0O€30MaCHOCTM W HAACKHOCTH  ITPOU3BOJCTBEHHOTO
000pyI0BaHUSI.

[ToxxapHasi OTacHOCTh TEXHOJIOTMUYECKUX Cpel.

bezonacHOCTh Npu MPOBEICHUHM PEMOHTHBIX U OYHCTHBIX paboT. IloaroroBka, opranuszanus u
IIPOBEJICHNE PEMOHTHBIX paboT. be3omnacHocTh MpoBeieHUs Ta300MaCHBIX U OTHEBBIX padoT.

OneKkTpo0e30macHOCTh. BUIBl 3JEKTpUYECKUX CeTel, MapaMeTpbl AJIEKTPHUUYECKOrOo TOKa U
MCTOYHUKH JIEKTPOONACHOCTH. JlefiCTBUE 2NIEKTPHUUECKOro TOKa Ha YeJl0BeKa.

Cratuyeckoe 3nekTpudecTBo. [IpHuMHbBI HAKOIJIEHMS 3apsAJ0B CTAaTUYECKOTO 3JIEKTPUYECTBA.
VcTOYHUKH CTAaTHUECKOTO 3JIEKTPUYECTBA B IPUPOJIE, B OBITY, HA POU3BOCTBE.
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AHalli3 ¥ OLEHWBAHHME TEXHOT'C€HHBIX U MPUPOAHBIX PUCKOB. [IpeameT, OCHOBHbBIEC MOHATUS U
anmapaT aHaJIn3a PUCKOB.

Pa3nea 6. Ilcuxogusuoiorniyeckue 1 JproHOMHYECKHE OCHOBBI 0€30ITaCHOCTH

[lcuxuueckne mNpoOIECChl, CBOWCTBA M COCTOSHHUSA, BIMSIONIME Ha Oe30macHOCTh. Buabl u
YCIIOBUS TPYAOBOH IEATEIHHOCTH. DPrOHOMUYECKIE OCHOBBI O€30IMACHOCTH. DPrOHOMHKA KaK HayKa O
MPaBUIILHON OPraHU3allN YEJIOBEUECKOU AeATEIbHOCTH.

Pazjen 7. Upe3BbluaiiHble CHUTYallMd M METO/IbI 31U THI B YCJIOBHAX UX Peain3anun

O6mme cBenennst 0 YC. OCHOBHBIE MMOHATHS U ONPEEICHUS, KIacCU(PUKAIKA YpE3BbIYaiHBIX
CUTyallMil TEXHOTE€HHOI'O, NMPUPOJHOIO0 M BOEHHOI'O XapakTepa U UX OCHOBHBIE XapaKTEPUCTUKH.
[Ipnunnbl Bo3HuKHOBeHMs UC.

[Toxaps! 1 B3pbIBbl. OCHOBHBIE MPUYUHBI 3arOPAHUM, ITOXKAPOB U B3PHIBOB HA MPEIIPHUATHUAX
XUMHUYECKON TPOMBINUICHHOCTH. Kitaccudukanus moxapos.

ABapuy Ha XMMHYECKHU OMACHBIX OOBEKTaxX. 3alluTa HAaceJeHHUS OT aBapUUHBIX XUMHUYECKH
omacHbix BemecTB (AXOB). OcHoBHBIE CMOCOOBI 3almUTBI M TpaBwia moBeneHus. OrmoBenicHNe
HacCeJIeHUs.

ABapuM Ha pagUAlMOHHO-ONACHBIX OOBEKTaxX. 3ajayd, OJTalbl ©U METOJbl OLEHKHU
pajgvalMoOHHOW OOCTaHOBKH. 30HUPOBAHUE TEPPUTOPUN TMPU  PAAUALMOHHOM  3arps3HEHUU
tepputopuu. [loHsTHE O pexUMax paauallMOHHON 3alUTHI, UX HA3HAYCHHUE, COACPIKAHUE U TOPSIOK
BBEJICHMUSI.

UpesBbIvaifHble CUTyallMd BOCHHOTO BpEMEHU. BHUIBI OpyXHS MacCOBOTO IMOPaXKEHHS, HUX
OCOOCHHOCTH U MOCJICJICTBUS IPUMEHEHUS. SIIepHBIii B3phIB U €ro onacHbie (aKTOpHI.

Cruxuitaple OelcTBHs. 3eMJICTPSCEHUsS, HABOAHCHHsS, aTMOC(HEpHBIC SBIICHUS, WX KpaTKas
XapaKTEePUCTUKA, OCHOBHBIE MAPAMETPhl U METObI 3AIIHTHI.

3ammMTa HaceleHus B YPE3BBIYANHBIX cUTyauusix. OpraHu3anus 3allUuThl B MUPHOE U BOCHHOE
BpEMsi, CIIOCOOBI 3aIUTHI, 3aALTUTHBIE COOPYKEHHUS, UX KJIacCU(DUKALINS.

Enunas rocynapcTBeHHas cuctemMa npeaynpekIeHs U JUKBUIAINHA YPE3BbIYAMHBIX CUTYAIHiI
(PCYC): uenm, 3a1a4ut U CTPYKTYypa.

YeroiunBOCTh GYHKIIMOHUPOBAHUSI 0OBEKTOB SKOHOMUKH B UPE3BBIUAWHBIX CUTYAIUAX.

Pa3znen 8. YnpasiieHue 60€30MacHOCTHIO JKU3HEAESITEJIbHOCTH

3aKkoHO/MATENbHBIE W HOPMATHMBHBIC TIPABOBBIE OCHOBBI  yIpaBlieHUS O€30MaCHOCTHIO
KU3HeNesATeNbHOCTH. KoHIenuuu HaluoHadbHOW O€30MacHOCTH W JeMorpaduuecKkodl MOIUTUKU
Poccuiickoit deneparium — OCHOBHBIE TIOJIOKEHHS. 3aKOHOAATEIIBCTBO 00 OXpaHe Tpy/Ie.

DKOHOMHYECKHE OCHOBBHI ymIpaBlieHusi Oe3omacHOCTbi0. CoOBpeMEHHBbIE PHIHOYHBIE METOIbI
SKOHOMHYECKOTO  yIpaBlieHus Oe3omacHoCcThio. [loHsATHE HSKOHOMHYECKOro  yiiepba, ero
COCTABJISIFOLIIME U METOIUYECKHUE MOIXO0/IbI K OLICHKE.

CrpaxoBaHuE pHCKOB: JKOJOTUYECKOE CTpaxOBaHWE, CTPAXOBAaHUE OIMACHBIX OOBEKTOB,
CTpaxoBaHHe MPOo(decCHOHATBHBIX PUCKOB.

lNocynapcTBeHHOE ympaBieHue 0€30MacHOCThIO: OpraHbl YIpaBJiIeHUs, HAA30pa U KOHTPOJIS 3a
0€30MacHOCThIO, IX OCHOBHBIEC (DYHKIIMH, MIPaBa U 00S3aHHOCTH, CTPYKTYpa.

4 O0bem yueOHOM IMCUMILINHBI:

O0bem 1MCHMIIIMHBI
Bup y4yedHoii padoThI Axax | Actp.
3E
4. u.
O01asi TPY10€eMKOCTh M CHUIIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48 36
Jlexnun 0,89 32 24
JIaboparopusie pabotsl (JIP) 0,44 16 12
CamocrosiTejibHasi pa6oTa 1,67 60 45
KonTtakTHas camocrositenpHas pabora - -
1,67
CaMocCTOsITENbHOE N3YUYEHUE PA3AEIOB IUCLHUIIIMHBI 60 45
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Bua koHnTpoJs:

IK3aMeH 1 36 27

KonTakTHas paboTa — MpOMeXyTOYHAast aTTeCTaIHsI 1 0,4 0,3

IToaroToBka K K3aMeHY. 35,6 26,7
Buj nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJJMPOBaHUs U METPOJIOTHI)

1. eab JMCHUNIMHBI — MTOJIYYEHHUE CTYJ€HTAaMH OCHOBHBIX HAayYHO-IIPAKTUYECKUX 3HAHUU B
00JacTl METPOJIOTUM M OCHOB TEXHUYECKOI'O PEeryiupoBaHusi Ha Tteppuropuu PO u 3a pydexowm,
HEOOXOJUMBIX Ui pEHICHUs 3aja4 OOECIEeYeHHMsS €JMHCTBA W3MEPEHHMH M KOHTPOJS KayecTBa
IpOAYKIMH (YCIYT), METPOJIOTUYECKOMY U HOPMATUBHOMY OOECIEUEHHUI0 pa3padOTKH, MPOU3BO/ICTBA,
UCIBITAaHUH, SKCIUTyaTalluy U yTUIM3ALUH IPOLYKLIUH.

2. B pe3yabTrare nu3ydyeHus JUCHUILINHBI 00y4AI0UIUIICSH T0JIKEH

Obnadamye CleAyOMUMI KOMIIETCHIIUAMU M WHIUKATOPAMHU UX JTIOCTHKCHUS:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-7.1; OIIK-7.2; OIIK-7.3

3nams:

-COBPEMEHHbIEC TEHJCHIIUN Pa3BUTHS TEXHUKU U XUMHYECKOU TEXHOJIOTUH;

-COBPEMEHHBIE METO/IbI U3MEPEHUS (PU3NKO-XUMHUYECKHIX TIOKa3aTeIeld U X IMOTPEITHOCTEH;

- 3aKOHOJATENbHYI0, OPTaHU3AIMOHHYIO, HAYYHYI0 M TEXHMYECKYI0 OCHOBBI OOECHedeHus
€MHCTBA U3MEPEHUI U CTaHAApTU3ALIUY.

-MIOPSIIOK  Pa3paOOTKH, YTBEPKACHHUS W BHEAPEHUS CTAHIAPTOB, TEXHUUYECKUX YCIOBUU H
JIpYroi HOpMaTUBHON U HOPMATUBHO-IIPABOBOW JOKYMEHTALUU;

- TEepCHeKTUBBl TEXHUYECKOTO pAa3BUTHUA M OCOOEGHHOCTH JEATEIbHOCTH OpraHHU3aIuil,
KOMIIETEHTHBIX Ha 3aKOHOJATEIFHO-TIPABOBOW OCHOBE B OOJIACTH TEXHHYECKOTO PErYIMPOBAHUS U
YIPABJICHUS KAYECTBOM;

-OCHOBHBIE (DOPMBI TOATBEP)KICHHUSI COOTBETCTBHS, YYaCTHHKOB pabOT MO cepTU(UKaIu,
cXeMbl cepTuUKaLNU U AekiapupoBanus B PO u 3a pydexom.

Ymemn:

-IIPUMEHATh METOJbl M HCHOJb30BaTh IMPUHIMIIBI CTaHIAPTU3ALUU TPH  pa3paboOTKe
HOPMAaTUBHBIX JTOKYMEHTOB;

-IPUMEHATH Ha npakTuke denepanbHble 3aKOHbI U MEXTYHAPOJHbIE PEKOMEH/IAIINH B 00JIACTH
METPOJIOTMH U TEXHUYECKOTO PEryIUpOBaHMUS;

-IIpUHUMAaTh yd4acTHE B IIpoLeccax MOATBEPKIAEHUS COOTBETCTBUSA Pa3HOIO YPOBHS-
aKKpeIuTallH, IPUEeMKe, SKCIIEPTH3E, JINLEH3UPOBAHUH, TOCKOHTPOJIE U HA/A30pE€;

-MCNONb30BaTh ~ TEXHUYECKHME  CPEACTBA I M3MEPEHHMs  OCHOBHBIX  IIapaMETpOB
TEXHOJIOTMYECKOI0 IIPoLecca, CBONCTB ChIPbs M MPOITYKIUH.

IIPUMEHSTh METOJABI KOHTPOJI U YNpPaBJICHHUsI KaueCTBOM MPOAYKLHH U IPOU3BOACTBEHHOIO
npoluecca NpeAnpusTUs;

-aHAJIM3UPOBATh JaHHBIE O Ka4eCTBE MPOIYKIIMU U ONPEAEATh IPUUUHBI Opaka;

Braoemy:

- HaBBIKAMHM OCYLIECTBJISITb IIOMCK, KPUTHUYECKHM aHAIU3UpOBaTb M CHHTE3UPOBAThH
H(pOpPMaIMIO, TPUMEHATh CUCTEMHBIN TOJXOJ ISl pEIICHUS TOCTABJIEHHBIX 3a/1a4;

- HaBbIKAMU HCKAaTh HYKHbIE HWCTOYHUKA WHQPOPMAIMHM U JIaHHBIE, BOCIPUHUMATH,
aHAJIM3UPOBATh, 3aIOMUHATh U TepeaaBaTh WH(OPMALIMIO C MCIOJB30BaHUEM LU(POBBIX CPEACTB, a
TaKXe C IMOMOIIBIO AITOPUTMOB IIPH PabOTE € MONYYEHHBIMH U3 PA3IMYHBIX UCTOYHUKOB JIAHHBIMH C
1eNbI0 3P PEKTUBHOTO UCTIONH30BAHMS MTOTYYECHHON MHPOPMAIUU 71l peLIeHHs 3a/1a4.

- HaBBIKAMU AHAIM3UPOBATh, COCTABISITH M IPUMEHATH TEXHUYECKYIO JOKYMEHTAIUIO,
CBSI3aHHYIO € Mpo(eccuoHalbHOM 1eATeIbHOCThIO, B COOTBETCTBUU C JEHCTBYIOIIMMH HOPMATUBHBIMU
JIOKYMEHTaMH B COOTBETCTBYIOILLIEH OTpaciIu;

- HaBbIKAMH TPUHHMATh OOOCHOBAaHHBIE TEXHUYECKHE pEHICHHS B MpodecCHOHATHHOU
NesITeIbHOCTH, BRIOUPATh () (heKTUBHBIE U 0€30MaCHbIE TEXHUUECKUE CPEJICTBA U TEXHOJIOTHH.

3. Kpartkoe cogep:xanue TUCUMILIMHbI

Paznen 1. Merposorusi. OcHOBHbIE NOHSITUSI M IPHUHIIUIBI
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[Ipenmer metponorus. Tepmunbsl U omnpeneneHusi. 3akoH PD «O6 obecrieueHnn eAWMHCTBA
n3mepennii. Kmaccudukanmss wusmepenuin» OCHOBHbIE (PU3MUECKHME M XHMHYECKHE BEITHYHUHBI.
CpenctBa u3Mmepenuii 1 ux Bufsl. [lorpemHoctn m3Mepenuil. I'ocynapcTBeHHass METpPOJIOTHYECKas
cinyx0a. MexxayHapoiHasi OpraHu3alis 3aKOHOJaTeIbHON METPOJIOTHH.

Paznen 2. OCHOBBI TEXHHYECKOT0 PeryJupOBaHUs.

3akoHbl PO «O TexHUYeCKOM peryaupoBanumny, «O crangaptusanuu B POy, «O 3ammuTe npas
noTpedurtensi». TeXHUYECKHE peryiaMeHTbl W HOPMAaTUBHBIE JOKYMEHTBI, JCHCTBYIOIME Ha
tepputopuu PD.

Pa3nen 3. OcHOBBI OLIEHKH COOTBETCTBUS.

@opmbl TOATBEpkKACHUS CcOoOTBEeTCTBHs. OOs3arenbHas ceprudukanys. JlekmapupoBaHue.
JloGpoBonbHas cepTudukanus. AKKpeauTalus.

4. O0beM y4eOHOM JUCHUIIMHBI

OO0BbeM TUCIIUILITIHBI
Bun yae6HO# paboThI

3E Axan. 4. | Actp. u.
OO6miast TpyA0€MKOCTh UCIIUTUIMHBI 2 12 54
KonrakTHas pa6ora - ayiuTOpPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktiueckue 3ansatus (I13) 0,44 16 12
CamocrosiTesibHasi padoTa: 1,11 40 30
KoHTakTHas camocTosTenbHas paboTa 0,2 0,15

1,11
CamocTosTenpbHOE H3YUCHUE PA3/ICIIOB TUCIUILTMHBI 39,8 29,85
Buj MTOroBOro KOHTpOJIS: 3auer

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUILIMHBI
«ConHagabHO-TICUX0JOTHYECKHE OCHOBbI PA3BUTHS JIMYHOCTH))

1. Heab AUCHMIUIMHBI — (POPMHUPOBAHKUE COIMATHLHO OTBETCTBEHHOM JTMYHOCTH, CIIOCOOHOM K
CaMOOpraHu3allil ¥ Pa3BUTHIO, YMEIOLIEH BBICTpAUBaTh W PEATU30BBIBATH CBOK JKU3HEHHYIO
CTpaTeruio, CrioCOOHOW YIPaBISATH CBOUM BPEMEHEM B HOBBIX COIMAIBHBIX PEAIHsIX, B YCIOBUSIX
HENPEpPBIBHOTO  00pa3oBaHUs, yMEIOMIEH  OCYIIECTBIATH  COIMAIbHOE  B3aWMOJCWUCTBHE U
peaTn30BBIBATh CBOIO POJIb B KOMAHJIE.

2. B pe3yabTare u3yueHus JMCUMILIMHBI 00y4aIOUIUICA 10/15KeH

OO6manate caeAyOMUMHI KOMIETEHIIUAMHA U UHIUKATOPAMU UX JTIOCTHUKEHUS:

VYK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; YK-5.10; YK-6.1; YK-6.2; YK-6.3;
VYK-6.4; YK-6.5; YK-6.6; YK-9.1; YK-9.2; YK-9.3

3Hnamy:

—  CYIIHOCTH MPOOJIeM OpraHU3allii U CaMOOPTaHHU3AIUH JINYHOCTH, €€ MMOBEJCHUS B TPYyIIe
B YCJIOBHSIX COBPEMEHHOTO 00IIeCTBA M HEMPEPHIBHOTO 00Pa30BaHMS;

— MCTOJAbI CaMOOpraHu3alluku W pPa3sBUTUA JIAYHOCTHU, BBICTpAMBAHUA U pCajin3dallun
TPACKTOPHUU CaMOpa3BUTHA, BBIpa60TKI/I oeacnojlaraiusd U1 MOTUBAIMOHHBIX YCTAHOBOK, pa3BUTHUA
KOMMYHHKAaTUBHBIX CIIOCOOHOCTEH H IMMOBCACHUS B T'PYIIIIC,

— 0o0uIyr0 KOHUENIMIO0 TEXHOJOTUH OpraHu3allud BPEMEHHU U MOBBIIICHUS 3 (PPEKTUBHOCTH
€ro UCIIOJIb30BaHUs;

— MCTOAUKHU H3YYCHHA COLUAJIBHO-TICUXOJIOTMYCCKUX SIBIICHUH B cq)epe yhapaBJICHUA U
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CaMOYMpPAaBJICHUS TUYHOCTU, TPYIIbI, OPraHU3ALUH.
Ymems:

— IUTAaHUPOBATh U pelIaTh 3a7a4u JMYHOCTHOTO U MPO(hecCHOHATbHOTO PAa3BUTHS;

- AHAJIM3UPOBATH CBOMU BO3MOXKHOCTM MW  OrpaHHUYCHHA, HMCIIOJb30BATbH MCTOABI
CaMOANarHoCTUKH, CaMOIIO3HAHUS, CaMOPETYJIAIMKU U CaMOBOCIIUTAHUSA

- yCTaHABIMBATh C KOJUIEraMH (OJHOTPYNITHHUKAMH) OTHOIICHHS, XapaKTePH3YIOLIHECs
3 PEKTUBHBIM YPOBHEM OOIICHUS;

— TBOPYECKH IPUMEHATh B PEIIEHUM NPAKTUYECKUX 3a7a4 MHCTPYMEHTHI TEXHOJIOTUM
OpraHu3aluy BPEMEHH U MOBBIIICHUS (P (HEKTUBHOCTHU €0 MCIIOIb30BaAHUS.

Braoemn:

- COLMAIBHBIMU U IICUXOJIOTUYECKUMHU TEXHOJOTHSMM CaMOOpPraHM3allud U Pa3BUTHA
JMYHOCTH, BEICTPAMBAHUS M PEaTU3allH TPACKTOPUH CaMOPa3BUTHS;

- MHCTPYMEHTAMU ONTHMHU3ALMU HCIOJIb30BAHUS BPEMEHHU, HABBIKAMU IIJIAHUPOBAHUS
JUYHOTO U Y4€OHOr0 BPEMEHHU, HaBbIKAMH CaMOOOpa30BaHHUS;

- TEOPETUYECKUMHM M NPAKTUYECKMMHU HAaBbIKAMM TNPEAYNPEXKICHUS M pPa3pelieHust
BHYTPHUJIMYHOCTHBIX M TPYIIOBBIX KOH(IIUKTOB,;

- croco0aMy MOTHBALIMM YJICHOB KOJUICKTHBA K JIMYHOCTHOMY U MPO(GECCHOHATEHOMY
pa3BUTHIO;

- CITIOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIIEHHUIO B KOMaHJE, PEQIICKCHH CBOETO
noBeAeHUs U JTUAEPCKUMH KauyecTBaMu.

3. Kpatkoe coaep:kanue 1 CUUNIUHBI

Pazpnen 1. O0mecTBo: HOBBIE YCJI0BHA U GAKTOPHI Pa3BUTHA JTHYHOCTH

1.3 CoBpeMeHHOE 00IIECTBO B YCIOBHAX III00ATH3AIMH U HH()OPMATH3AIHH.

1.4 ConuanabHbIe MPOIECCHI

1.5 MHctuTyThl conuanu3aniy JUYHOCTH

1.6 UuctutyTt 0OpazoBaHus

1.7 CoumanpHasi 3HAUUMOCTD PO ECCUu.

1.8 «Mos nipodeccust B COBpEMEHHOM POCCHHCKOM OOIIIECTBEY

Paznen 2. JIuunocts. ConpanbHbie U MCUX0JI0THYeCKHE TEXHOJIOTHH CAMOOPTaHU3allul 1
caMOpa3BUTHA

2.7 Tlcuxomorust INYHOCTH

2.8 Crpareruu pa3BUTHSI U CAMOPA3BUTHUS JINYHOCTU

2.9 CamoopraHu3alys U caMopeaTn3anus JHIHOCTH

2.10 JIngHOCTH B CUCTEME HENIPEPHIBHOTO 00pPa30BaHUs

2.11 llenenionaranie B JIMYHOCTHOM W  MPO(ECCHOHAILHOM  pa3BUTHH. [IpakTukym
«[Toctpoenue Kapbepsbl».

Pazgen 3. I'pynna. CouuajiabHble M TNCHXOJOTHYECKHE TeXHOJOIMH TIPYyNIoOBOro
NOBeJeHHUS U JHIePCTBA

4.1. Konnektus u ero gpopmuponanue. [Ipaktukym «llcuxonorus oOuieHus»

4.2. Ctunu pykoBoacTBa u juaepctsa. [Ipaktukym «Komannoobpasosanue. JlunepctBo»

4.3. IlpakTuky™m «YTpaBieHne KOHPIUKTHBIMU CUTYallUsIMHU B KOJUIEKTHUBE)

4.4. IlpakTukyM «MOTHUBBI TUYHOCTHOT'O POCTa»

4.5. ConuanpHO-TICHXOJIOTHUECKOe O0OecrieueHre YIpaBiIeHUs KOJUIGKTHBOM. [IpakTHkym
«HckyccTBO ynpaBisaTh co00i»

4. O0beM yueOHOH TUCUMILTHHBI

O0bem 1M CUMIIIMHBI
Bup yueOHoit padoTbl Axax, | Actp.
3E
. u.
O01mas TpyI0eMKOCTh JIMCIUILTHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32,0 24
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Jlexnun 0,44 16,0 12

[Tpaktrueckue 3ausatus (113) 0,44 16,0 12
CamocrosiTesbHasi padoTa 1,12 40 30
KoHTakTHas camocTosTenbHas pabota 112 0,2 0,15
CamocTosTenbHOE U3YYEeHUE Pa3/IesiOB TUCIUILIMHEI ’ 39,8 | 29,85
Buj nTOroBOro KOHTpPOJIA: 3auer
AHHOTaUHs padoyeil MPOrpaMMbl TUCIUATLIHHBI
«Koasonanasi xXumus»
1 Leab aMCHUIUIMHBI — TpuoOpeTeHHe OoOydaronmMMucs O0a30BbIX 3HAHHWKA B 00JacTu

TEPMOJMHAMMKHU ITOBEPXHOCTHBIX SIBJICHUN M CBONCTB IUCIEPCHBIX CUCTEM M IOJIyYEHHE YMEHUH B
YaCTH MCHOJIb30BAaHUS ITUX 3HAHUU IPU MCCIECIOBAHUU, IMPOECKTUPOBAHUU M CO3JAHUM PEabHBIX
CHCTEM, SBIISIONIMXCS B OOJBIIMHCTBE CIY4aeB AUCIIEPCHBIMU.

2 B pe3yjbTaTe H3yYeHHUs TUCHHUILUIUHBI 00y4YAIOIIUICA T0JIKEH:

Obnadamye cleAyOMUMI KOMIIETCHIIMSAMHU U UHIMKATOPAMH UX JTIOCTHKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3nams:

- IPU3HAKH 0OBEKTOB KOJUTOMIHON XUMUU U UX KIacCU(PHUKAIUIO.

- OCHOBHbIE TIOHATHUS U COOTHOILIEHUS TEPMOAMHAMUKU TIOBEPXHOCTHBIX  SIBICHUMN
(TepMOaUHAMUKA TOBEPXHOCTHOTO CIIOS; aAre3us, CMauyMBaHME W PACTEKaHHUE IKHUIKOCTEH;
JUCIEPCHOCTh M TEPMOJMHAMHYECKHE CBOMCTBA TeJ; aacopOLus ra3oB M IapoB, aacopOnus us3
PacTBOpOB).

- OCHOBHBIE TeoprH (pU3UIECKON aacopOIuy.

- OCHOBHBIE TIPEJCTaBJICHUS O CTPOCHUU JBOMHOIO 3JIEKTPUUYECKOTO CJIOS; MPUPOIY
3JIEKTPOKMHETUYECKOIO MOTEHIIMAJa; OCHOBHBIE AJIEKTPOKUHETUYECKUE SIBICHUS.

- ycioBusi npuMeHUMOCTH 3akoHa CrTokca; 3akoH OiHmTeHa — (CMOJIYXOBCKOIO,
rUIcomMeTpuueckoe ypasHenue Jlamaca.

- TpPUPOAY CEIUMEHTAllMOHHOM W arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB IIAB kak n1MOQWIBHBIX CHCTEM; OCHOBHbIE MoiyokeHus Teopun [JIDPO; npuumHbl U
OCOOEHHOCTH OBICTPOMl M MEUICHHON KOaryJslMM, KOHIIEHTPAlMOHHOM M HEWTpaln3alliOHHOU
KOAryJILHH.

- TUNOBl CTPYKTYpP, BO3HHUKAIOIIME B JUCHEPCHBIX CHCTEMaxX, MPUYMHBI U YCIOBHUS UX
00pa30BaHus; KIACCU(PHUKAIMIO TUCTIEPCHBIX CHCTEM 10 UX PEOJIOTHYECKUM CBOHCTBAM.

Ymems:

- pacCUMTHIBATh NMAPAMETPbI, KOTOPBIMHU XapaKTEPU3YIOT AUCIIEPCHOCTb.

- TPOBOJUTH pAaCYEThl C HCIOJIB30BAHHUEM OCHOBHBIX COOTHOIIEHUH TEPMOJAMHAMUKH
MOBEPXHOCTHBIX SIBJICHUM.

- paccuMTHIBaTh OCHOBHBIE XapAaKTEPUCTUKH MOPUCTOMN CTPYKTYPHI.

- pacCUMTHIBaTh BEIUYMHY dJIEKTPOKMHETUUYECKOTO MOTEHIMAA 110 JAHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.

- paccuuThHIBaTh MHTETPAIbHYI0 U JU(PQepeHINaIbHY0 KPUBBIE paclpeieieHuss 4acTull Mo
pa3zMepam.

- paccUnTHIBaTh U aHAIM3UPOBATh OTEHIMAIBHBIE KPUBBIE IAPHOTO B3aUMOAECUCTBHS YaCTHII.

- paccUMTHIBaTh U U3MEPATH BA3KOCTh JUCHIEPCHBIX CUCTEM.

Braoemw:

- MPEICTABICHUSMU O POJHM TMOBEPXHOCTHBIX SIBICHHM M JUCIEPCHBIX CHCTEM B TEXHUKE U
IPUPOJIE.

- METO/IaM{ U3MEPEHHS TOBEPXHOCTHOTO HATSHKEHUSI, KpaeBOr0 yra.

- 3HAHUSAMH O METOJIaX U3MEPEHUs aJICOPOLIUU U yICIbHOM MOBEPXHOCTH.

- 3HAaHUSIMH 00 YCIIOBUSIX MPUMEHUMOCTH ypaBHeHUs [ 'enbMrosbia — CMOITyXOBCKOIO;

- METO/IaMU OIPEAEIEHNUS IEKTPOKMUHETUUECKOT O TOTEHIHAIIA.

- METOJIOM CEeIMMEHTAI[MOHHOTO aHan3a.
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- METO/IaMU OTIpeIeNIeHUs] KPUTHUECKON KOHIICHTPAIIUN MHIIEIUI000pa30BaHUS;

- METO/IaMU UCCJIEIOBAaHUS KHHETUKHU KOAryJIsLuu.

- METOJ]aMU U3MEPECHUS U aHAJIN3a KPUBBIX TCUCHUS.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paznea 1. [Ipeamer u npu3HAKH 00bEKTOB KOJJIOWIHON XUMHHU

Komnnonanas xumusi - Hayka O MOBEPXHOCTHBIX SIBICHUAX U AUCTIEPCHBIX crucTeMax. OCHOBHBIE
IIOBEPXHOCTHBIC SIBJICHHS: aAre3usi W CMAuyMBaHUE, KalWUIIPHOCTH, AACOPOIMS, SJIEKTPUYECKUE
SIBJICHUS HAa TIOBEPXHOCTSIX U JIp.

OcHOBHbIE TPU3HAKU JTUCIIEPCHBIX CUCTEM - F€TEPOreHHOCTh U AUCIIEPCHOCTh; MOBEPXHOCTHAS
SHEPTHUs; KOJMYECTBEHHbIE XapaKTEPUCTUKU JUCTIEpCHOCTH. Kitaccudukamus JUCIepCHBIX CUCTEM T10
arperaTHOMy COCTOSIHMIO  JUcHepcHOM ¢a3pl W JaucnepcuoHHoW cpeabl. Kiaccudukanus
CBOOOTHOUCIIEPCHBIX CHUCTEM IO pa3MepaM YacTUIl U MO B3aUMOACHCTBUIO MEXIY IUCIIEPCUOHHOU
cpenoil m aucnepcHoi ¢azoi. Posib MOBEPXHOCTHBIX SIBJICHUN W JHUCIIEPCHBIX CHUCTEM B IMPHUPOJE,
MPOMBIIUICHHOCTH U, B YACTHOCTH, XUMUYECKON TEXHOJOTUH.

Pa3znen 2. TepMoauHaMUKAa MOBEPXHOCTHBIX SIBJIEHUI

OOu1ast xapaKkTEepUCTHKA TOBEPXHOCTHON sHepruu. [loBepXHOCTHasi H3Heprusi B 0O0IEM
ypaBHeHUU 1-T0 M 2-ro Hayan TepMoIuHAMUKU. [IOBEpXHOCTHOE HATSKEHHWE KaK Mepa JSHEepPruu
I'm66ca wmexdazHoii moBepxHOCTH. IlOBEpXHOCTHOE HATSIKEHHE - XapaKTEPUCTUKA TPHPOJIBI
conpukacaromuxcs ¢a3 U ux B3auMojeicTBUs. CBONCTBA MOBEPXHOCTEH KXUAKUX M TBEPIBIX TEIL.
VpaBuenue ['nbOca-I'enbmrosblia 1Jis BHYTPEHHEH YIEIbHOM IOBEPXHOCTHOW HHEPruM (IOJHOMN
MOBEPXHOCTHOM SHEPruu). 3aBUCUMOCTb SHEPreTUUECKUX [TapaMeTPOB MOBEPXHOCTH OT TEMIEPATYPHI.
[Ipoueccrl caMOnpON3BOIBHOIO YMEHbBIIEHUS! IOBEPXHOCTHON IHEPTHH.

AncopOuusi ¥ TOBEpXHOCTHOE HaTshkeHHe. CBSi3b BETUYMHBI aJICOPOIMH C TMapaMeTpamu
CUCTEMBI: M30TepPMa, H30MHMKHA U U30cTepa ancopoumu. Meron m30bITkoB ['160ca. dyHmamMeHTaIbHOE
aacopOunoHHoe ypaBHeHue ['mb60ca. I'mbGOcoBckas ancopOuusi. YacTHoe BbIpaskeHHUE YpaBHEHUS
I'n66ca. [ToBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-MHAKTHBHEIEC BEIIECTBA.

Anres3us, cMauyMBaHHME W pacTeKaHWe KuAKocTed. Anresus u koresus. [lpupoma cun
MeX(pa3zHOTro B3amMoJieicTBUsA. YpaBHeHue Jlrompe st paboTsl anre3mu. CMayuBaHUE U KPaeBOU
yron. 3akoH IOura. CBs3p paboTel aare3ud ¢ KpaeBbiM yrioM (ypaBHenue [lrompe-lOnra).
JInodpuneHpie M TUOPOOHBIE MOBEPXHOCTH. MeToapl ompeaeneHus KpaeBblX yrioB. BrusHue
MOBepXHOCTHO-akTUBHBIX BemiecTB (IIAB) Ha cmaumBanue. Pacrekanue xuakocreit. Koaddumment
pacrekanusi mo [apkuncy. Oddexr Mapanronn. Mexdaznoe HaTHKEHHE HA TPAHULE MEXKIY
B3aMMHO-HACBIIEHHBIMU KUAKOCTAMU U TpaBuio AHTOHOBa. [IpakTuueckoe 3HaueHue aare3uu,
CMa4YMBaHUS U PACTEKAHMUS.

JlucriepcHOCTh U TepMoAMHamMuueckue cBoicTBa Ten. [IpaBuino ¢da3z ['mbOca u nucmnepcHOCTb.
BnusHue KpuBH3HBI TIOBEPXHOCTHM Ha BHYTpeHHee jaBieHue Tten (ypaBHeHue Jlammaca).
[ToBepxHOCTHas SHeprus U paBHOBecHble Qopmbl Ten. [lpunmun ['m66ca-Kropu. 3akon Bynbda.
Kanunnspueie sBinenus (ypaBHeHue JKiopeHa), uUX pojib B MPUPOAE U TEXHOJIOTMH. MeTo/bl
ONpEeNIEeJICHUsT TMOBEPXHOCTHOIO HATSKEHUA. 3aBUCUMOCTh TEPMOJUHAMUYECKONW PEAKIMOHHOMN
CIIOCOOHOCTH OT JUCHEpCcHOCTH. YpaBHeHHe KenbBuHa. BnusiHue nucnepcHOCTH HAa pacTBOPUMOCTb,
KOHCTAHTY paBHOBECHUSI XMMHUUYECKOH peakiuu, TemrepaTtypy (asoBoro nepexosa.

[loniyyeHne AMCHEpPCHBIX CUCTeM. Meronbl AucCIeprupoBaHus. YpaBHeHHe PeOunaepa s
paboThl AMCHEPrHpOBaHUsA. AJCOPOIMOHHOE MOHMWXKEHHEe MpoyHocTH (3¢pdexkt Pebunnepa).
['omorenHass u reTeporeHHas KoHJeHcauus. MeractabunbHoe cocTostHue. OHepruss ['nb6ca
o0Opa3oBaHUs 3apojiblllia HOBOW (a3bl, KPUTHUUECKUN paauyc 3aponblma. [[Be ctaaum oOpa3oBaHUA
HOBOM (pa3pl. CBsi3pb KHHETHKHM OOpa3oBaHUS HOBOM (a3bl ¢ TMepechieHneM. YIpaBiIeHUE
JUCIIEPCHOCTbIO TIPU TOMOT€HHOM KOHJeHcauuu. [IpuMepsl TONYy4eHHUS OUCIEPCHBIX CHUCTEM
MeToaMH (PU3HIECKON U XUMUYECKON KOHICHCAITUH.

Pa3nea 3. AncopOunonHbie paBHOBeCHS

Knaccudukammss mMexanm3moB ancopOuuu  (pusnueckas amcopOuusi, XeMocopOoIus |
noHooOMeHHas ajncopouus). [Ipupona agcopOroHHBIX cuil. OCOOEHHOCTH COCTABISIONIMX cuil Ban-
nep-Baanbca (opreHTalMOHHBIX, MHAYKIIMOHHBIX M TUCIEPCUOHHBIX) MIPH acOpOLMH. Y paBHEHHE IS
MOTEHIIMATHHON YHEPTHH B3aUMOJICHCTBUS aTOMa (MOJIEKYIbI) C TOBEPXHOCTHIO Tea.
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AJcopOIus ra30B ¥ MapoB Ha OJTHOPOAHOM MOBEPXHOCTH. 3aKoH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJIApHOH ajncopbuun JlenrMiopa u ero ananus. OnpezneneHue KOHCTAHT 3TOr0 YpaBHEHUS
(muueiinas gopma ypaBHenusi Jlenrmiopa). YpaBuenue @Dpeitnmmxa. Teopus monmMoneKyaspHOR
ancopomuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHHe HM30TepMBbI aJCOPOIMHU, €r0 aHAIM3.
Jluneitnas gopma ypaBHeHuss BOT u pacuer ero konctant. OnpenencHue YAETbHOW MOBEPXHOCTH
metonoM BOT.

Ancopbuusi ra3oB M NapoB Ha MOPUCTHIX Marepuanax. KoJlndecTBEHHbIE XapaKTEPUCTUKU
HOPHUCTHIX MaTepuayioB. IlopucThie Tena KOPIMyCKYISAPHOM, KpUCTAIUIMYECKOW U Iy04aToi CTPYKTYpHI,
meroabl ux nosydeHus. Kiaccupukanus nop mno JyOMHMHY M ee B3aUMOCBS3b C TEOPUSAMHU
aacopOuuu.

Teopusa kanuuIsIpHONW KOHJEHcauuu. KanmumuisipHO-KOHJIEHCAUMOHHBIM rucrepe3uc. Pacuer
UHTETpaIbHON U AuddepeHnnanbHOM KPUBBIX pactpeieieHus: 00beMa Imop Mo pa3Mepam.

OcobeHHocTH aicopOLMU Ha MUKPONOPUCThIX MaTepuanax. Ilorennuansaas teopust IlossHu.
ANCOpOIMOHHBIA  MOTeHUMaN.  XapakTepucTuyeckas KpuBas  angcopOuuu.  TemmeparypHas
MHBapUaHTHOCTh U a(PUHHOCTH XapaKTEepUCTHUECKUX KpUBBIX. OOOOLIEHHOE ypaBHEHHE TEOpUU
JlyounuHa OOBEMHOTO 3allONHEHHS MHKPOIOpP, YacTHBIE CIy4aW 3TOTO ypaBHEHHs (ypaBHEHHE
Jybunnna-Panymkesuya). AncopOuus ra3oB U NapoB B XUMHUYECKON TEXHOJIOTHH.

AncopOuusi MOBEpPXHOCTHO-AKTUBHBIX BelleCTB. BuusHue crpoenus monekyn IIAB nHa
IIOBEPXHOCTHYIO aKTUBHOCTb, IpaBuiio J{rokio-Tpay6e. 3aBUCMMOCTh TOBEPXHOCTHOT'O HATSHKEHUS OT
coctaBa pacTBopa Ipu coOnroAeHuH 3akoHa ['eHpu u  ypaBHeHust JleHrmiopa. VYpaBHeHHE
HIumkoBCcKOro. YpaBHEHHsI COCTOSHUS ra3000pa3HbIX MOBEPXHOCTHBIX (3COPOLMOHHBIX) IJICHOK.
Turnbel MOBEPXHOCTHBIX IUIEHOK U OINpPEACIICHHE UX XapakTepucTHK. Becel Jlenrmropa. dakTopsl,
ONpeNIeNIAIONIMEe arperaTHoOe COCTOSHUE  aJICOPOLMOHHBIX IUIeHOK. OrmpeneneHue CTPOEHHUs
aJICOpPOIIMOHHOTO CII0s U pa3MepoB moekyn [TAB.

Pasnen 4. DiekTpudeckne siBJICHUSI HA IOBEPXHOCTH

JBoitHoit anextpudeckuit cioit ([I2C), mexanuzmsl oOpazoBanus J[IC. CoOTHOIIECHUST MEXKITY
NIEKTPUUECKUM  IOTEHIMAJIOM U  IOBEPXHOCTHBIM HaTshkeHHeM (ypaBHeHus Jlunnmana).
DneKTpoKanWUISIpHbIE KpUBbIE U onpeaenenne napamerpos J19C 1o 3TUM KpUBBIM.

O6mue mnpencraBienuss o Teopusix crpoenus JIC. Teopus I'yu — Uenmena. YpaBHeHHE
[lyaccona-bonbumana s quddysnoit wactu JI9C u ero pemenue. Tonmumua nuddysHoro cios u
BIMSHAE Ha Hee pa3NuyHbIX ¢akTopoB. J[BoitHON »snexTpuueckuil cimoi mo Teopun Illrepna,
nepesapsaaka nosepxHoctu. Ilpumepst oOpazoBanus JJ9C. Muiiemisl 1 UX CTpOEHUE.

Yetbipe BUJA DJIEKTPOKUHETUUECKUX SIBJICHUM. DIEKTPOKMHETUUECKNUN MTOTEHLUAN U BIUSHUE
Ha HEro pasiauyHbIX (akTopoB. YpaBHeHue ['enbMronbra-CMOIyXOBCKOTO AJisi CKOPOCTH IEepeHoca
Opu  dJeKTpoocMoce U snekTpodopese. DpdekTbl, He yUUTHIBA€Mble JSTHM ypaBHEHHEM
(TTOBEpXHOCTHAsI MPOBOAUMOCTB, 3JIEKTPO(POPETUUECKOE TOPMOXKEHUE, pPEeTaKCaluOHHBIN 3(PPexT).
[TpakTHUeckoe UCTIOIb30BaHUE DJIEKTPOKMHETUYECKUX SIBJICHUM.

Paszpnen 5. Kunernueckue cBOMCTBA JMCIIEPCHBIX CHCTEM

OCHOBBI CEUMEHTALIMOHHOTO aHan3a. CBA3b CKOPOCTH OCAXKIEHHS YAacTHIl C UX Pa3MEpPOM.
VYcnoBusi cobmionenusi 3akoHa Crokca. CenMMEHTAIIMOHHBIA aHadu3 TOJMIUCIIEPCHBIX CHCTEM.
Kpusas cequmentanuu. Kpusble pacnpeneneHus 4acTUll 10 paguycaM. DKCIEPUMEHTAIBHBIE METOBI
B CEIMMEHTALlMOHHOM aHaJIN3e.

MonekyasipHO-KMHETHYECKass ~ Ipupoja  OpOyHOBCKOTO  ABIKeHHs.  CBs3b  MeXAy
CpPEIHEKBAJIpaTUYHBIM CABUTOM dYacTull M Kodpduunuenrom nuddy3un (3akoH OiHIITEHHA-
CMOITyXOBCKOT0). DKCHepUMEHTalbHas MpOBepKa 3akoHa DWHmTelHa-CMmonyxoBckoro. CreacTBus
13 TEOPUH OPOYHOBCKOTO JIBH)KCHHUSI.

CeanmeHTaliMOHHO-1U(Y3HOHHOE paBHOBECHE, TUIICOMETPUUYECKUI 3aKOH.
CenuMeHTAIIIOHHAS YCTOMYNBOCTh IUCIIEPCHBIX CUCTEM.

Pa3nes 6. ArperaTuBHasi yCTOMYMBOCTD H KOATYJISAIUSA JUCIIEPCHBIX CHCTEM

OO6mue BOMpOChl yCTOMYMBOCTH JUCHEpPCHBIX cucTeM. CeTuMEHTAIlOHHAs U arperaTtuBHast
ycroifunBocty cucreM. JlnoduibHble W THOGOOHBIE CHCTEMBI: CaMOIPOM3BOJILHOE OOpa3oBaHHE
OJIHMX M HEOOXOIUMOCTh cTabunu3ammu Apyrux. Kpurepuit nuoduiasHOoCTH cructeM 1o PeOunnepy-

Llykumy.
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JInopuneHele aucnepcHele  cucteMbl. Knaccudpukamus wu o0mas — XapaKTepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BEIIECTB. TepMoIMHAMUKA U MEXaHHU3M MullemiooopasoBanus. CTpoeHue
mutest [TAB. Comrobunuzanus. OcHOBHBIE (DaKTOPBI, BIUSIONINE HA KPUTHYECKYIO KOHIICHTPAIUIO
mutnesiooopazoanus (KKM). Meroasr onpeaenennss KKM. IIpumenenne TTAB.

JInopoOHbIe mucnepcHble cucteMbl. DaKkToOpbl ycToiunBOCTH JIMO(POOHBIX cucTeM. beictpas u
MeuieHHas koaryisinus. Kunernka koarymsuuu no CmonyxoBckoMy. OmpenesieHHe CKOPOCTH U
BPEMEHH ITOJIOBUHHOM KOAryJssiuu. 3aBUCUMOCTb YKCJIA YaCTUL] Pa3HOT'O MOPSJIKA OT BPEMEHHU.

OcHoBHble TIONOKeHUss Teopun Jlepsruna, Jlangay, ®epses, Osepoeka (JIJIDO).
PacknuHuBaroniee AaBiI€HUE M €r0 COCTaBIAIOIIME. DHEPrusl 3JEKTPOCTATHYECKOrO OTTaIKUBAHUS
Opy B3aUMOJCHCTBUU C1a003apsHKEHHBIX MoBepXHOCcTed. Cuibl M sHeprus mnpurshkenus. OOmiee
YpaBHEHUE I DJHEPruy B3aMMOJEWUCTBHUS JUCHEPCHBIX dacTull. lloTeHuumanbHble KpuUBbBIE
B3aMMOJICHCTBUS YACTULl B HOHOCTAOMJIM3MPOBAHHBIX IHMCIEPCHBIX CcUCTeMaX. I[loTeHIMaIbHBINA
Oapbep M €ro 3aBHUCUMOCTh OT ToJUMHBI Jupdy3Horo ciosa. Koarynsauus B mepBOM U BTOPOM
MuHUMyMax. HeliTpanuzannonHas M KOHILIEHTpalMOHHas koaryssius. [lopor ObICTpol Koaryssiiuu.
IIpaBuiio [lynpue-I"apau. 3akon  [epsruna. Crabunuzanmsi  JUCHIEPCHBIX CHUCTEM
BbICOKOMOJIEKYJISIpHbIMU  coequHeHussMu (BMC) u ITAB. Meronbl 0O4MCTKM HpPOMBILUIEHHBIX H
OBITOBBIX CTOKOB, OCHOBAHHBIE Ha M3MEHEHUHU arperaTuBHOM U CEAMMEHTAIIMOHHOW YCTOWYHBOCTHU
JUCIIEPCHBIX CUCTEM.

Paszgen 7. CtpykrypooOpa3oBaHne M CTPYKTYPHO-MeXaHMYECKHE CBOMCTBA AHCHEPCHBIX
cucTeM

Tunsl cTpyKTYyp, 00pa3yromuxcsi B arperaTUBHO-YCTONYMBBIX M arperaTuBHO-HEYCTOMUMBBIX
JUCHEPCHBIX cucTeMax. JKUAKOKPUCTANINYECKOE COCTOSIHUE arperaTuBHO-YCTOMUMBBIX AMCIIEPCHBIX
CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B  arperaTMBHO-HEYCTOMUYMBBHIX  (JTMO(POOHBIX)
JUCIIEPCHBIX cucTeMax. B3auMocCBsA3b MEX 1y BUJIOM NOTEHIIMAIBHOM KPUBOUM B3aUMOJEHCTBUSI YACTHULL
(mo Teopun JJI®O) u THUOOM BO3HMKAIOUMX CTPYKTYp. KoaryisiiMoHHO-TUKCOTPOIIHBIE U
KOHJICHCAllMOHHO-KPUCTAJJIM3AlMOHHbIE CTPYKTYphl. Ilepexon omHux cTpyKTyp B aApyrue. Teopus
CTPYKTYpoOoOpa3zoBaHus ((hU3NKO-XUMHUECKAsi MEXaHUKa) KaK OCHOBA MOJIyYeHHS HOBBIX MaTEPHAJIOB.

Peonornueckuii MeToa uccienoBaHus IUCIEPCHBIX cucTeM. OCHOBHBIE IOHATHUS U HUJI€AIbHBIC
3aKOHBI peoyIoruu. MoJenupoBaHue PpPEOoJIOTrMYeCKUX CBOMCTB Ten. Monens Makcsemia, Monens
KenpBuna-®doiirra, Moaeab bunrama.

Knaccupukanus  OUCHEpCHBIX  CUCTEM IO  CTPYKTYpPHO-MEXaHMYECKUM  CBOMCTBaM.
Hpr0TOHOBCKME M HEHBIOTOHOBCKHE XHUAKOCTHU. lIceBnoruiactuyeckue W IUIATaHTHBIE KUIAKOCTH U
TBepA000pa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMYMBBIX JUCIIEPCHBIX CUCTEM. Y paBHEHUS
Ovinmreiina, Hltaynuarepa, Mapka-Kyna-XayBuHka. Peosornyeckue cBolcTBa CTPYKTYpHUPOBAaHHBIX
KUAKOOOPa3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

Pa3nea 8. 3akiouenne

[ToBepXHOCTHBIE SIBJICHUS U JAMUCIIEPCHBIE CUCTEMBI B XMMHUYeCcKo TexHosoruu. Komnouanas
XUMHS U OXpaHa OKPYKaIOIEN CPEbl.

4 O0beM yueOHOH THCHHMITUHBI

O0beM TMCUMTTUHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CUUILIHHbI 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48,3
Jlexnun 0,89 32 24
JlabopaTtopHbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 2,22 80 60
KonTakTHas camocrosiTenbHas paboTa - -
CaMocTosTeIbHOE U3YUCHHE PA3/IeTIOB TUCITUTUIHHEI (ITOJATOTOBKA 2,22 80 60
K J1a0opaTopHbIM paboTam)
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Bua koHnTpoJs:
IK3aMeH 1,0 36 27

KonTakTHas paboTa — MpOMEeXYyTOYHAsl aTTECTaIHs 10 0,4 0,3
IToaroroBka K 3K3aMeHy. ' 35,6 26,7
Buj HTOroBOro KOHTPOJIS: IK3aMeH

AHHOTanuA padoyeil NPOrpaMmbl AU CUUNIMHBI
«IIpouecchl ¥ aNMAPATHI XUMHYECKOH TEXHOJIOTHID)

1. Heap aucHUMIMHBI — cOPMUPOBATH MPEJICTAaBICHHE O BHUIAX U XapaKTEPUCTUKAX
TUIOBBIX TEXHOJIOTMYECKUX IPOILIECCOB U TEXHUYECKOM OOOPYIOBAaHUU, MPUMEHSIEMOM B XHUMHUKO-
TEXHOJIOTHYECKOM IPOU3BOJICTBE, a TAK)KE BMECTE C JUCIHUIUIMHON O0IIel XUMUYECKOW TeXHOJIOTHH
CBSI3aTh OOIIECHAYYHYIO M OOIICHHKEHEPHYIO MMOATOTOBKY 00YJarOIIUXCs AJIsl MOATOTOBKH OaKalaBpoB
K  NpoecCHOHANbHONM  JESATeIbHOCTM B HAYYHO-UCCIIEIOBATENbCKOM,  OpraHU3alliOHHO-
yIpaBIECHYECKON, IKCIIEPTHOM, HA30PHON 1 MHCIIEKIIMOHHO-ayIUTOPCKON 00IacTsX.

2. B pe3yjbTaTre H3y4yeHusi TUCHUIIMHBI 00Y4AKOIIHIACS TOIKEH

O6manate caeAyOMUMHI YHUBEPCATLHBIMUA KOMITETCHIIUSMU U UHANKATOPAMH MX JOCTHKCHHUS:

YK-1.1; YK-1.4; YK-1.5; YK-2.3; YK-2.10; YK-8.4; OIIK-2.1; OIIK-2.2; OIIK-2.3.

3namo:

— OCHOBBI TEOpUHU IepeHOca HUMIIyJIbca, TeIla M MAacChl; MNPUHIUNB (PUIUYECKOTO
MOJICIMPOBAHUS TPOLIECCOB;, OCHOBHBIE YypPAaBHEHUS JBM)KCHHUS JKUJKOCTEW; OCHOBBI TEOPUU
TEIUIONEepeladl; OCHOBBI TEOPUM Maccollepelayl B CHUCTEMaX CO CBOOOJHOW U HEMOABHKHOMN
rpaHulieit pazjaena ¢a3; THIOBBIC MPOIECCHl XUMHUUECKON TEXHOJIOTHH, COOTBETCTBYIOIINE allapaThl |
METO/Ibl UX pacyeTa;

— METO/IbI MOCTPOCHUS SMITMPUUECKUX U TCOPETUUECKUX MOJIETICH XUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB.

Ymemy:

— OMNpeAeNsaThb XapakTep JABWKEHUS KHUAKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTUKHU
MPOIIECCOB TEIUIO- W Maccollepefaud; PacCUUThIBATh MapaMeTpbl W BBIOUpAThH ammaparypy s
KOHKPETHOI'O TEXHOJIOTMYECKOTO MPOLECCa;

— paccUuTHIBATh OCHOBHBIE XapPaKTEPUCTUKH XUMHUKO-TEXHOJIOTHYECKOTO MpoIiecca, BHIOUpaTh
palMOHAIBHYIO CXEMY.

Braoemy:

— METOJlaMU TEXHOJOTMYECKUX pPaCUeTOB OTACNIBbHBIX Y3J0B U JETaledl XHWMHYECKOTO
000pyI0BaHNS;

— HaBbIKaMHU MMPOEKTUPOBAHUS TUIOBBIX ANapaTOB XMMHUYECKOU MPOMBIIIIIEHHOCTH;

— METOJIaMU  ONpENEJICHUS  PAllMOHAIBHBIX  TEXHOJOTHYECKUX  PEKUMOB  PabOThI
000pyIOBaHUS.

3. Kparkoe comepxanue 11 CUUIIHHBI.

Pasnea 1. 'mapoauHamMuyeckue Npouecchbl M annaparbl XUMHYECKOM TeXHOJIOTHH.

1.1. Beenenue B quciuminiy. OCHOBHBIE HOHSITHS U OLIPEACIIEHUS.

[Ipenmer mucuumuunel «[Iporeccsl u anmapaTsl XuMU4Yeckol TexHonoruny». Kmaccuduxarms
npoiieccoB. HempepriBHBIE U TEPUOANYECKIE, CTAIIMOHAPHBIE M HECTAIIMOHAPHBIC MPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB U OOIIME MPUHIIUIIBI pacyeTa annapaToB XUMUIECKON
TEXHOJIOTHH.

Kunkoctu u ra3el. Knaccupukanus xuakocreid. MneanpHas sxunkocts. KanenbHble U ynpyrue
)Kuakoctd. Cwiibl, JCHCTBYIONIME B JKUIKOCTHA: MAacCOBBIE WM TIOBEpPXHOCTHBIC. Hampsokenus B
KUJKOCTAX M razax (TaHTeHIMaJIbHbIe U HOpMalbHbIe). CBOWCTBA )KHUIKOCTEH.

Mopaenb HenpepbsIBHOM cpebl. [ToHsATHE GU3NYIECKOTO AIEMEHTapHOTO 00beMa.

1.2. OcHOBBI TEOPUU TIEPEHOCA.

OcHOBBI TeOpHUH SIBICHUW TEPEHOCA: aHAJIM3 MEXaHW3MOB, MOJCIHUPOBAHUA M Pa3pabOTKH
0000IIIEHHBIX METOAOB pacueTa TUAPOMEXaHMUYECKUX, TEIUIOBBIX W MAacCOOOMEHHBIX MPOIECCOB U
anmapaToB. @EHOMEHOJIOTHYECKUE 3aKOHBI TIEPEHOCA UMITYJIbCA, MaCcChl U SHEPTUU. MOJIEKYISpHBIN 1
KOHBEKTUBHBI  mepeHoc. OOmme 3aKOHOMEPHOCTH  THUIPOJUHAMHKH, TEIUIONEpeNayd |
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Macconepenadd. B3auMocCBsA3b JTHX IMPOLECCOB B IPOMBILLICHHOM anmnaparype. Ponb sBieHui
MIEPEHOCA MPU XUMUYECKUX MPEBPALLECHUSX.

MarepuanbHble U SHEPreTHUecKue (TEIUIOBbIe) OaJaHChl; ONpeaesieHUe MacCOBBIX MOTOKOB U
SHEPreTHUYECKUX 3aTpaT. Y CJIOBUS PAaBHOBECHS M ONPENEJICHUE HaIpaBJIEHUs IMPOIECCOB NEPEHOCA.
OOuwmii BUI ypaBHEHHH CKOPOCTH IMPOIECCOB; ABIDKYIIME CHUJIBI U KUHETHYECKHE KOI((UIIUSHTHI.
JlumuTupyromue craauu.

1.3. T'uapocraruka.

Judbdepennmranbapie ypaBHEHUsT paBHOBecHs Ditniepa. [Tokosiascs )KUIKOCTh MO IeHCTBUEM
cuibl TsokecTH. OCHOBHOE YypaBHEHHME TMAPOCTAaTUKHU. [IpakThueckue MpUIIOKEHHUsT OCHOBHOIO
YPaBHEHUS I'MIPOCTATUKU.

1.4. Tuaponunamuka.

bamanc cun npu IBHKEHHM BSI3KOM HECKUMAEMOM KUAKOCTH. YPaBHEHHE HEPa3pbIBHOCTH
(crutormrHOCTH) TTOTOKA. YpaBHeHHe HaBbe-CTokCca M €10 (U3HMYECKU CMBICIL.

[Tono6Hoe mpeoOpasoBanue ypaBHeHHss HaBbe-CTokca. be3pasmepHbie TNepeMEHHBIE -
KPUTEPUU THAPOJAMHAMHYECKOTO momoous (Dinepa, PeitHosnbaca, dpyma, TOMOXPOHHOCTH), HX
¢u3uUecKkuil CMBICI; MapaMeTpuueckue KpuTepuu. KpuTepuanbHOe ypaBHEHHE ABIDKEHHS BSI3KON
KUJKOCTH.

VYpaBHeHue ABWKEHUS Oiiepa. DHEpreTUyYecKuid OalaHC CTAallMOHAPHOTO  JIBHKECHUS
UJeaNbHOM KUAKOCTH. YpaBHeHUE bepHymium s wuaeanbHO W pealibHOM kKHIKOocTH. Ero
IPAKTUYECKUE NpUJIOKEHUs (ucteueHue kuakocrted, TpyOka Iluto-Ilpannrns). Ilpunnuns
U3MEpPEHHUsS] CKOPOCTEeH U PacXOOB KHUAKOCTU APOCCETbHBIMU MPHOOpaMU U MHEBMOMETPUYECKUMU
TpyOkamu. OnipesienieHne pacxo10B MPU UCTEUCHUH KUAKOCTEH Yepe3 OTBEPCTHS MU HACAIKH.

l'unpoauHamMuyeckue peKUMBbI IBHXKEHUS )KUIKOCTEH: TaMUHAPHBIN U TYpOyIEeHTHBIM.

Uucno PeliHombca M €ro KpUTHYECKHE 3HayeHHs. MexaHu3Mbl JIaMMHApHOIO U
TypOyneHnTHoro teueHuil. Ilonstue TtypOynentHoctu. IlpeacraBieHus O TUAPOAUHAMUYECKOM
MOTPaHUYHOM CJIO€ IIPU TEYEHUHU 110 TpyOaM U KaHajlaM U IpU 0OTEeKaHUH Tel.

Pacuer nuamerpa TpyOOIPOBOJOB M allapaToB; BHIOOP CKOPOCTEH MOTOKOB U OMTHUMAIBLHOTO
IuameTpa TpyOoIpoBOIOB.

Pacnipenieniennie ckopocteld Mo paauycy TpyObl MOCTOSHHOTO CEYEHHUs MPH JIAMUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenne B TpyOax M kanamax. Omnpezaensromuii MomepeuHbId pa3Mep IMOTOKAa B KaHAJIax
IPOU3BOJIBHON (POPMBI: TUAPABINYECKUI paglyc, SKBUBAJICHTHBIN 1HaMETP.

I'mnpaBnuueckoe CONPOTHUBIIEHUE ITPU TEUEHUU KHUAKOCTEN U razoB. Pacuer noreps Ha TpeHHE
(ypaBuenue Jlapcu-Beiicbaxa) u Ha MecTHble compoTuBieHHus. COOTHOIIEHUS M HOMOTPAMMBI ISt
pacuyera ko3¢ (uIMeHTa TpeHHs. 3aBUCUMOCTH MEXIy PAacXoJOM M IepenagoM jaaBieHus. Pacuer
Haropa Jjsl IepeMeIIeHUs KUAKOCTEN Yepe3 CUCTEMY TPYOOIIPOBOOB U allapaTos.

1.5. [lepemeniieHUE KUTKOCTEH.

[lepemenieHue JKUIKOCTEH C IOMOIIBIO MAallWH, MOBBIIAIOIIMX JaBieHue. OObeMHbIE
(mopIIHEBbIe, POTAlMOHHBIE M Jp.) U JUHAMUYECKHE (LIEHTPOOEX HbIE, OCEBbIE€ U Jp.) HACOCHI.
OcHoBHbIE TIapaMeTpbl padOThl THIPABIWYECKUX MAIIUH: MPOU3BOJUTEIBLHOCTh, HANOP, MOIIHOCTD,

KT

Pacuer Hamopa u moTpebisieMON MOIIHOCTH; MOAOOp ABUTraTeis K Hacocy. OmpenencHue
JIOITyCTUMOM BBICOTHI BCAChIBaHUs. SIBJI€HNE KaBUTALIMU U €0 MPeI0TBpalICHHUE.

OcobenHoctu pabOTHI, COMOCTABIEHUE U OOJACTH MPUMEHEHHUS] OCHOBHBIX THUIIOB HACOCOB -
LIEHTPOOEKHBIX, MOPIIHEBBIX (IUIYH)KepHbIX) H  JAp. CBsa3p Hamopa, wmomHoctd u  KIIIA ¢
MIPOU3BOUTEIHHOCTBIO (XapaKTEPUCTHUKKA HacocoB). PaboTra HacocoB Ha ceTh M WX BBIOOD;
pEeryIMpoBaHUE MPOU3BOIUTEILHOCTH.

Paspen 2. TenuioBbie npoueccsl M aNNapaTbl XUMUYECKOH TEXHOJIOTHH.

2.1. OCHOBHbBIE OHATHS U OTIPEJICNIEHUs B TEIIONepeiaye.

OCHOBHBIC TEIUIOBBIE MPOIECCHl B XUMHUYECKOW TEXHOJIOTWW: HArpeBaHWe W OXJIAKICHHE,
KOH/IEHCAllUs apOB U UCTIAPEHUE )KUKOCTEH.

CranuoHapHBIi M HECTallMOHApHBIA IEpeHOC TeIIoThl. TemmepaTypHoe TMoOje, T'paAHeHT
TEMIIepaTypbl W TEIJIOBOM MOTOK; TeIJonepeaaya W TemIooTaada. T emriepaTyponpoBOJIHOCTh —
TETUTOMHEPIIMOHHBIE CBOMCTBA CPEJIBI.
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2.2. IlepeHoc sHepruu B popMe TeTIOTHI.

TennoBoi OamaHC Kak YacCTHBIM clydaid sHepreTudeckoro Oamanca. OmpeaeneHnue TErIoBOM
Harpy3kd ammapatra Ipd HW3MEHEHHMM M 0e3 W3MEHEHHsl arperaTHoro cocrosiHus. Pacxon
TEIJIOHOCUTEJIEH.

HuddepenunanbHoe ypaBHEHHE MEpPEHOCA SHEPrUM B (QopMe TEIUIoThl, ypaBHeHHEe Dypbe-
Kupxroga u TerionpoBoaHOCTH.

CranuoHapHBI MEPEHOC TEILIOTHl Yepe3 IUIOCKUE U IWIMHApUYecKue cTeHku. CoueTaHue
MEXaHU3MOB II€PEHOCA TEIJIOTHI (TEIIONPOBOJHOCTH, KOHBEKIMH, U3ITY4YEHUS).

KonBekTuBHbIN nepeHoc TeminoThl. be3pasmepHbie nepeMennnie — yuciaa Hyccenbra, Ileke,
[pannrnsa, Ipacroda, Dypee. Pacuer kod(p(GUIMEHTOB TEIUIOOTHAYM TMPH BBIHYKICHHOW W
€CTECTBCHHON KOHBEKLIUU.

TemnooOmMeHn npu u3MeHeHUM arperatHoro cocrosinusa. KonpeHcauus napoB. Popmyina
Hyccenpra. TernmooOMeH Mpu KUIICHUH.

PannantHbeil TemonepeHoc. B3aumuHoe u3nydeHue Ten. PaaMaHTHO-KOHBEKTHBHBIA IIEPEHOC
TEIUIOTHL. Pacder morepp TEIUIOTHI anmaparaMyd B OKPYXKAIOLIYIO Cpely M TEIUIOBOM H3OJISLMU.
OcCHOBHOE ypaBHEHUE TEIIONEPEAAUU.

2.3. Tennonepeaaya B IOBEPXHOCTHBIX TEMJIOOOMEHHUKAX.

Temnonepenaua B MOBEPXHOCTHBIX  TEIJIOOOMEHHHMKAX. AJJUTUBHOCTh TEPMUYECKUX
conpotusiieHui. CpeqHss IBHXKyLas cuia Teronepenadn. OnpeneneHue cpeaHeil IBUKYIIEH CUIbl
B amnmapaTtax pa3jMuYHbIX KOHCTPYKIUI. B3auMHOe HampaBiieHuE JBUKEHUS TelloHocutesnei. Pacuer
HOBEPXHOCTH TEIJI000MEHHUKOB.

CrocoOpl TOABOAA M OTBOJA TEIUIOTBI B XUMHUYECKOW TexHojoruu. TpebOoBaHus,
npeabsaBisieMble K TeIloHocuTedsM. OOorpeB BOJISHBIM  IApOM, BBICOKOTEMIIEPATYPHBIMHU
OpPraHUYECKUMH TETNIOHOCUTEIISIMHU, TOMOYHBIME razamu. Crioco0s! anekTpooborpeBa. OTBO TEIUIOTHI
BOJIOM, BO3IyXOM M HU3KOTEMIIEPATyPHBIMU TEIUIOHOCUTEIISIMHU.

TennmooOmenHble anmapaTel; uX Kiaaccu@ukanus. OCHOBHBIE THIIBI ITOBEPXHOCTHBIX
TEIIO0OMEHHUKOB (TpyOuaThle, IJIaCTUHYAThIEe, anmapaTshl ¢ NEPEeMEIIMBAIOIIMMU YCTPOHCTBAMU U
T.1.) CMecHuTeNnbHbIe TeIUIOOOMEHHUKH: TPAJUPHU, KOHJCHCATOPHI CMEIIEeHUs. BRIOOp onTHMaIbHBIX
KOHCTPYKLUH UM YCIOBUH OSKCIUIyaTallMM TeMI00OMeHHbIX anmnapatoB. OCHOBHbIE TEHICHLUU
COBEPIIEHCTBOBAHHUS TEIUIOOOMEHHBIX alapaToB.

Pazgen 3. Ilpomecchl M anmaparbl pasfeleHHsi TOMOICHHBIX CHCTeM (OCHOBHBIE
Macco0OMeHHbIe MPolecchl).

3.1._.OcHOBHbBIE NOHATHS U OTIPEJICNIEHUs B Maccolepeaye.

Knaccudukanus npoueccoB maccooomMena. OcHOBHbIE MOHATHUS U ompenenenus. IIpomeccsl co
cBOOOJHOW M (UKCHUpPOBAHHOW TIpaHUIEd pasznena a3z U ¢ pazaessiiomeil ¢aspl Heperopoaxoi
(memOpanoit). Hocutenu u pacnpenensiemsle BemecTBa. CriocoObl BeIpakeHUs cocTaBa (as.

@OU3NKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IpoleccoB. PaBHOBECHblE YCIOBUSA H
olpeziefieHue HarpaBJeHMs repeHoca BemecTBa U3 (asel B (azy. Koapduuuents! pacnpeneiaeHus.
[TonsiTve 0 Macconepenade ¥ MaccooTaaye.

KoHnuenTpannonHoe mnoje, TpajueHT KOHUEHTpAlUu, OOMMHA W yJeIbHBIH MOTOK MaccChl.
MonexynsipHas 1updys3us B )KUAKOCTAX, Ta3ax (mapax) U TBEpAbIX Teax.

3.2. MexaHHU3MBbI IEPEHOCA MACCHI.

VYpaBHEHME HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOIO IIEPEHOCA MacChl B OMHAPHBIX Cpe/iax.

Judy3noHHBIN MOrPaHUYHBIN CI0M; MPO(UIN KOHIIEHTpAlUi U CKOPOCTEH B MOTOKAX.

Koadpduunentst Maccootnauun. OCHOBHbIE MOJENbHBIE MPEACTAaBICHUS O MEXaHU3MeE
MaccoOTIauHu.

MonenpoBanue KOHBEKTUBHOro Maccooomena. Yucna Hyccenbra, [lekne, Ilpanaris, Oypoe
U Jp., UX (U3MUECKUIl CMBICI, AHAJIOTMM C TEIJIOBBIM I0OJ00MEM NPUMEHHMTENbHO K Ta3aM H
KuAkocTaM. Pacuer k03 PUIIMEHTOB MaccOOTIauy B anmaparax pa3JIu4HbIX THUIOB IO YPaBHEHUSM C
6e3pa3MepHbIMU IEPEMEHHBIMH.

Macconepenaya.  OcHoBHOe  ypaBHeHHME  Macconepenaud.  CoOOTHOIIEHHE — MEXIy
Kod(ppuLIMeHTaMH Maccolepesaud U MacCoOTAauH, aJAUTUBHOCTh TU(PGY3MOHHBIX CONPOTHBIICHHM.
WNuTeHcudukaiums Macconepeiadu myTeM BO3AeUCTBUS Ha JIUMUTHPYIOLIYIO CTaIUIO.
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Bnusinue ycnoBuil (TeMiieparypsl, 1aBjIeHUs, KOHIIEHTpaLMil) Ha HallpaBJIeHHE MaccolepeHoca
Ha IpuMepax abcopOInu; MPUHITUIIEI BEIOOpa a0COPOCHTOB.

3.3. @a3oBoe paBHOBECHE.

MatepuanbHbli OallaHC HENPEPBHIBHOTO YCTAHOBUBLIETOCS MpoIiecca MPU Pa3InYHbIX crioco0ax
BBIPA)KEHUS COCTABOB (a3 M UX PacXo/0B; YpaBHEHHs pabOunX JIMHUH.

[IpenenbHble KOHIEHTpPALMU PACIpeesieMOro KOMIIOHEHTa B OTHAIOLIEH M H3BJIEKaroIeH
¢dazax and  MOPOTHBOTOYHBIX MPOIECCOB. MaKCHMalbHO BO3MOXKHAs CTENEHb W3BJICYCHHUSA,
MUHUMAJbHBII U ONTUMAaJbHBIM PacXo/bl U3BJIEKAIOLICH (a3bl.

3.4. MeTo/1bl pacuera pa3MepoB MaCCOOOMEHHBIX KOJIOHHBIX anlapaToB.

Pacuer nonepeunoro ceuenus (1uameTpa) KOJIOHHBL; MPEIEIbHO JAOMYCTUMAs U SKOHOMHUECKHU
ONTHUMAJIbHAS! CKOPOCTH CIUIOLTHON (ha3bl.

ParnonanbHblii BEIOOp B3aMMHOTO HAIlpaBlCHHs JIBWXKEHHSA (a3 M OpraHu3aluy MOTOKOB B
MaccOOOMEHHBIX ammaparax. Pacuer MaccOOOMEHHBIX MPOIIECCOB U aIlllapaToB sl CUCTEM C OJHHUM
pacmpenenseMblM KOMIOHEHTOM. OCHOBBI pacueTa BBICOTBI MacCOOOMEHHBIX —amlapaTtoB ¢
HENPEPhIBHBIM M CTYINEHYaThIM KOHTAakTOM ¢a3. J[Ba OCHOBHBIX MeETOJla pacyeTa: Ha OCHOBE
K03 PHUIMEHTOB Maccomepesady M Ha OCHOBE IOHATHS TEOPETHUYECKOW CTYNEHHW pa3JesiCHHs.
[TonsiTve yncna eIUHUII IEPEHOCA U BBICOTHI eUHUIIBI IepeHoca. Paktop Macconepenauu. Cpenusis
JBUKYLIasl CHJla Macconepenadd. BiausHue npooapHOro nepeMenuBaHus Ha CPEIHION ABUKYIIYIO
cuiny Maccomepenauu. [Ipouenypa pacuera, OCHOBaHHas Ha OOBEMHBIX KO3 UIIUEHTAX
Mmacconepenayn. ['paduuecknii 1 aHATUTUISCKUI METOJIBI pacyera.

Pacyer BBICOTBI MacCOOOMEHHBIX  allllapaToB CO CTYNEHYAaThIM KOHTakTOM  (a3.
OddextuBHOCTD cTyreHn Mo Mapdpu. CBsi3p uncia equHuI] nepeHoca u tokansHoro KIIJ[ crymnenn
no Mbopdpu. YucneHHblil pacyeT «OT CTYNEHU K CTYNEHU» M ero rpaduueckas MHTEpHpeTanus c
UCIIOJIb30BAaHUEM «KHHETUYECKOW JTMHUMY». YueT cTpykTypsl notokoB U KIIJI tapenku. OcobenHocTu
pacueTa TapenbuaThiX KOJIOHH Ha OCHOBE MOHSTHS TEOPEeTUYECKON Tapelku. Yncao JeiiCTBUTENbHBIX U
TEOPETUIECKHUX TapeloK. DPPEKTUBHOCTD TAPEIKH.

PanmoHanpHblii BEIOOp B3aMMHOTO HAlpaBJieHHs ABIKEHUs (a3 U opraHu3aluu MOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OO6mre TpUHITUIIBEI YCTPOIMCTBA U KIacCU(UKAIMS anmapaToB AJisi MaCCOOOMEHHBIX TTPOIIECCOB
B cucTeMax "ra3(map)-kuakocts". OcoOeHHOCTH KOHCTPYKIUKA abcopOepoB.

OcHoBHbIE TUIIBI U 00JaCTH MpUMEHEHUs1 abcopOepoOB: HAcal0UHbIE U TapeabiyaTble KOJIOHHBI,
anmapaTtbl  CO  CIUIOIIHBIM M CEKIMOHUPOBAHHBIM  0apOOTaXKHBIM  CJOE€M, ammaparbl ¢
JUCTIIEPrUPOBAHUEM JKUKOCTH.

Cxembl a0COpOLIMOHHO-ECOPOIIMOHHBIX YCTAHOBOK C BBI/IEJICHUEM M3BJICUYCHHOI'O KOMIIOHEHTA
U pereHepanuein abcopOenTta (mecopOrueit Mpu MOBBIIMICHHONW TeMIlepaType, MOHUKEHUEM JaBICHUS,
OTJlyBKOI MHEPTHBIM HOCHUTEJIEM).

3.6. Juctmwiuisiius. Pexkrudukarus.

Paznenenne aucTWILISAIMEN JKUIAKUX TOMOTIEHHBIX CMeECed M CXKIDKEHHBIX TIa30B; OO0JIACTH
NPUMEHEHHUS U OCOOCHHOCTH MPOBEICHHUS MTPOLIECCOB MPU PA3INYHOM JaBJICHUU.

[TapoXMAKOCTHOE paBHOBECHE [UII CHCTEM C IIOJHOM M OrpaHWYEHHOM B3aWMHOHN
pPacTBOPUMOCTBIO M €Tr0 BJIMSHHE Ha BO3MOYKHOCTb pa3JeI€HHs KOMIIOHEHTOB JHUCTUIUISALUOHHBIMU
metonaMu. Pacuer paBHOBecHs /Ui UI€aTbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakumoHHas NeperoHka; mneperoHka c aeduermanuei. MatepuanbHblii OanaHc,
pacyeT BBIXOJa MPOAYKTAa W €ro CpPEeJHEro cocraBa INpH MEeperoHke OuMHapHBIX cMmeced. Cxembl
ycTaHoOBOK. TernsoBble 6anaHChl U pacyeT pacxoJ0B TEIUIOHOCUTENEH JIsl 3TUX MPOLIECCOB.

Pextudukamus. DPUIMKO-XMMHYECKHE OCHOBBI M OCOOEHHOCTH YCIOBHM IPOBEACHUS
npoueccoB. CXeMbl YCTAaHOBOK [JIsi HENPEPHIBHON M MEpUOANYECKOM peKTU(UKAIUKU OUMHApPHBIX
cmeceil. OCOOEHHOCTH YCTpPOWCTBA ammapaToB (HACaJOYHBIX W TapeibuaThIX KOJIOHH) W BbIOOpa
PEXUMOB UX pabOTHI pu pekTUUKauu (10 cpaBHEHHIO ¢ abcopOiueit). OcOOEHHOCTH YCTPOICTBA U
BapUaHThl pabOThI UCTIApHUTENEH U 1e(IerMaTopos.

MopnenpoBaHue M pacyeT MpPOLECCOB M almaparoB MpPH HENPEPbIBHON pekThudukanuu
O6uHapHbIX cucTeM. OCHOBBI YHCICHHOTO U IrpadoaHaTUTHUECKOr0 METO0B. MaTepuanbHblii 6anaHc.
Pab6oune muaMM. OnpeneneHne MUHUMAIBHOTO U pabodero (ierMoBoro 4mcia. TernaoBoi OalaHc u
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pacyeT pacxojoB TerioHocutenen. [IpuHIUIB TEXHUKO-3KOHOMUYECKONH ONTUMU3ALMK MPU pacyeTe
pabodero ¢aerMoBOro 4Yucia, pasMepoB ammapaTypbl U dHepreTuueckux 3arpaT. OCHOBBI pacuera
TapenbYaThiX U HACAJOYHBIX PEKTU(DUKAIIMOHHBIX KOJIOHH.

Pasnen 4. Ilpoumecchl M anmaparbl pa3jieleHHsI TeTePOreHHbIX CUucTeM (OCHOBHBIE
THPOMeXaHuYecKHe NMpPouecchl).

4.1. Paznenenue rereporeHHbIx cucteM. OCHOBHBIC MOHITHS U METOJIBI.

Knaccudukanus KUJAKUX W Ta30BBIX T'€TEPOTEHHBIX CHCTEM: CYCIICH3UH, SMYJILCUU, TICHBI,
IBUTH, TyMaHbl. MaTepualbHbIi 0ajgaHC MPOLIECCOB Pa3/IeeHUs TETePOT€HHBIX CUCTEM.

Onenka 3pQexTUBHOCTH U BBIOOP ONTHUMAJLHBIX MPOLIECCOB U allapaToB JJsl pa3felieHus
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKIICHUSL.

Pa3nenenuie )KUIKUX ¥ Ta30BBIX CHCTEM B IIOJIE CHJI TSHKECTH. PacueT ckopocTeild cBOOOTHOTO |
CTECHEHHOT'O OCa)/ICHHUS TBEPJAbIX YaCTUIl IMIApOOOpa3HON M OTIMYHBIX OT Hee (OopM B MOJE CHUJIBI
TSXKECTH.

[Ipoueccrl oTCTanBaHMsI U YCTPOICTBO alnapaToB pa3zelieHus CyCIeH3Mi, SMYJIbCUN U TBLICH.
Pacyer moBepXHOCTH OCAXKIECHUS W NPOU3BOJMUTEIBHOCTH OTCTOMHHUKOB. Y CTPOWCTBO W JEUCTBHUE
IUKIJIOHOB (TIPOCTHIX U OaTapeitHbIX ), THIPOLUKIOHOB.

4.3. TeueHue KUAKOCTH Yepe3 HEMOIBIKHBIC 36PHUCTBIC U TICEBIO0KIKCHHBIC CIIOH.

3HaueHue TUIPOJUHAMHKH 3E€PHUCTBIX CIOEB B IMpoieccax (UIbTPOBAHUS, TEINIO- H
MaccooOMEHa, TeTepOreHHOro Kataimsa u Jip. OCHOBHBIC XapaKTEPUCTUKU ITHX CIOEB: TUCIIEPCHOCTD,
yleiabHas MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJICHTHBIN JAMaMeTp KaHaioB. Pacyer ruapaBnudyeckoro
COMPOTHUBIICHUS CJIosA. ['MApaBIMUecKOe COMPOTHUBICHUE CIOEB HACAJOK IMPOMBIIUICHHBIX Macco- U
TEII000MEHHBIX anmnapaTos.

Pexxumbl TedeHHMs TOTOKOB B HACAJOYHBIX KOJIOHHAX. [mapaBinyeckoe CONMpPOTHBIICHUE,
SIBIICHUS TIOJIBUCAHUS, 3aXJICObIBaHUS U MHBEPCUU (a3 U pacyeT COOTBETCTBYIOUINX CKOPOCTEH.

I'mpponnHamMuka  MCEBOOOKHMKEHHBIX (kuTISIImmX) CJIOEB. Oo6macTe MIPUMEHEHUS
nceBAO0KIKeHUsl. OCHOBHBIE XapaKTEPUCTUKU TICEBAOOKIKEHHOTO COCTOsHUA. [uapaBnuyeckoe
compoTtuBiieHue. PacueT ckopocTeil TCEBAOOKIXEHHUS W  CBOOOJHOTO BHUTAHUS, BBICOTHI
NCEBAOOXKIDKEHHOr0  cnosi. OMHOpPOAHOE U HEOJAHOPOIHOE TMceBIoOXIkeHne. (OcobeHHOCTH
TICEBJIOOKIDKEHUS TIOMIUCTIEPCHBIX cJloeB. [IHEBMO- W THUIPOTPAHCIOPT 3E€PHUCTBIX TBEPIBIX
MaTepHaoB.

4.4. ®unbTpoOBaHKWE CYCTIEH3UN M OYMCTKA ra30B OT IMbLICH.

Crenungurka noBeIeHUsI 0CAIKOB KaK 3€PHUCTBIX CIIOEB: CKUMAEMble U HEC)KMMAEMbIE OCAJIKH.
Buasl  ¢unbTpoBaNbHBIX TIEperopofok. DakTopbl, BIMSIIONIME HA CKOPOCTb (DHIBTPOBAHUA.
OUIbTpOBaHUE TPU TIOCTOSIHHOW CKOPOCTH (UIBTPOBAHUS. ODKCHEPUMEHTAIbHOE OIpe/ieleHne
KOHCTaHT ypaBHeHUs ¢uiabTpoBanus. Kinaccudukaius u ycTpoiicTBO OCHOBHBIX THUIIOB HETPEPHIBHO U
HNEepUOINYECKU paboTaromuX GUIBTPOB, U PUIBTPYIOLUIUX LHEHTPUPYT.

4. O6beM yueOHOI TUCIUIIIHHBI.

Beero Cemectp
Bup yueoHoii padotsi D 6
3E AKkan. 3E Axan 3E Axan

q, .9, 9.
OO0m1ast TpyA0€MKOCTh TUCITUTLIMHBI 12 432 6 216 6 216
KonTakTHas padora - ayiuTopHbBIE 45 160 1.8 64 27 9%
3aAHATHA
Jlexun 1,8 64 0,9 32 0,9 32
JlaboparopHbie padboTs (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 5,5 200 3,2 116 2,3 84
CaMocCTosATeIbHOE U3YUCHUE PA3/IeIIOB 55 200 3.2 116 23 84
IUCIHTIINHBI
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Buabl KOHTpOJIA:

JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - MpOMeKyTOIHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToaroToBKa K SK3aMEHY 71,2 0,99 35,6 0,99 35,6
Bua uToroBoro KOHTpoJIf: IK3aMeH IK3aMeH
Beero Cemectp
Bup yueoHoii padoTnl > 6
3E Actp. 3E Actp. 3E Actp.

4. 4. 4.
OO01mast TpPyA0eMKOCTh JTUCIUTLITNHBI 12 324 6 162 6 162
KonTakTHasi padora - ayniuToOpHbIE 45 120 18 48 27 79
3aHATHSA
Jlexuu 1,8 48 0,9 24 0,9 24
JlabopaTtopusie padots (JIP) 0,9 24 - - 0,9 24
[Tpaktuyeckue 3austus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesbHasi padoTa 55 150 3,2 87 2,3 63

CaMOoCTOSTEIbHOE U3yUCHUE Pa3/ICIIOB 55 150 32 87 23 63

JUCIHIIINHBI
Buabl KoHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas paboTa - NpOMEXKYTOYHAS
p POMENYT 06 | 001 | 03 | 001 | 03
arrecTanus 2,0
IToaroToBKa K 3K3aMEHY 534 0,99 26,7 0,99 26,7
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH
AHHOTaN U padoyeil MPOrpaMMbl JUCHUTLINHBI
«O01mas XuMHIeCKast TEXHOJIOTHS»
1. Heab aucuumiauHbl — ¢GOPMUPOBaHME 3HAHUI B o00NacTH peanu3aluil  XHUMHKO-

TEXHOJIOTUYIECKUX MPOIECCOB C YIETOM (PU3UKO-XUMHUECKUX 0COOCHHOCTEH MPOTEKAIOIINX PeaKnii,
BbIOOpa ONTHMAJBHBIX YCIOBUH peann3yeMbIX MpoLeccoB, BbIOOpa 3G (HEKTUBHBIX PEAKTOPOB,
nproOpeTeHNs] HaBBIKOB B COCTABJICHUN MAaTEPHATBHBIX U TEIUIOBBIX 0AJIAaHCOB, B pacdeTe MPOIECCOB
U pPEaKTOPOB Ha OCHOBE MAaTEMaTHYeCKOro MOJEIUPOBAaHUS, TOMy4YeHHS 3HAaHUN B o001acTH
pa3paboTku sHeprocOeperammmx XuMUko-TexHonorudeckux cucteM (XTC), 0e30TXOIHBIX W
MaJIOOTXO/IHBIX TEXHOJIOTUN Ha TIPUMEPE COBPEMEHHBIX ITPOU3BOJICTB.

2. B pe3yabTare u3y4yeHus TUCHMIJIMHBI 00y4AIOMMIiCH TOTKEH:

Obnaoams cleqyOmIMA KOMIETSHIIMSIMA U UHAUKATOPAMH UX JTOCTUKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3

3namo:

— OCHOBBI TEOPHH XHMHYECKHX IPOIIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HCCJIEIOBAHUS B3aUMOJICHCTBUS XUMHUYECKHX TMPEBPALICHUN U sBICHUU
NepeHoca Ha BCeX MacCIITaOHbBIX YPOBHSX;

— METOMKY BBIOOpa peakTopa 1 pacyera mpolecca B HeM;

— OCHOBHBIC PEAKITHOHHBIC MTPOIIECCHI U PEAKTOPBI XUMHYECKOH ¥ OMOTEXHOJIOTHH;

— OCHOBHBIC TPHUHIUIBI OPTaHHU3AIMN XUMHUYECKOTO TPOU3BOJACTBA, €r0 HEePAPXUUYECKYIO
CTPYKTYPY, METOJIBI OlleHKH () (HEKTHBHOCTH TIPOU3BOICTBA;

— OCHOBHBIC XMMHYECKHE TTPOU3BOJICTBA.

Ymemy:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUUYECKOTO MPOIIecca;

— BBIOpaTh PAIMOHAIBHYIO CXEMY IPOM3BOJICTBA 3aTaHHOTO TIPOTYKTa;

— OLIEHUTH TEXHOJIOTUYECKYIO A(h(PEeKTUBHOCTH MTPOU3BO/ICTBA;
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— BBIOpaTh 3((EKTUBHBIN THUIT PEAKTOPA;

— IIPOBECTH pacyeT TEXHOJIOTHUECKHUX MTapaMeTpOB JUIS 3aaHHOTO MPOIIecca;

— ONpPEACTUTh MapaMeTPhl HAMTyUIIel OpraHU3aliy poIiecca B XUMHUUECKOM PEaKkTope.

Bnaoemy:

— MeToJIaMH aHaJIN3a YPPEKTUBHOCTH PabOThl XUMUYECKHUX POU3BO/ICTB;

— METO/IaMH pacyeTa M aHajlu3a IPOIECCOB B XHMHUYECKHX PEaKToOpax, OIpeAeTICHUs
TEXHOJIOTMYECKUX IOKa3aTelIcH;

— METO/1aMH BBIOOpa XMMHUYECKHX PEaKTOPOB.

3. KparTkoe coep:kaHue JMCHUIINHBI:

Pa3znen 1. XumMuveckasi TEXHOJOTHSI M XUMUYECKOe NPOU3BOICTBO.

1.1. OcHOBHbBIE ONpeaeIeHUs] U MOJI0KEHUS.

Xumudeckass TexHoJorus. OOBEKT XHMHYECKOW TEXHOJIOTHH. MEXOTpaciieBOol XapakTep
XAMHYECKOM TE€XHOJOTMU. Pa3zBuTME XMMHUYECKHMX NPOU3BOJCTB U XMMHUYECKOW TEXHOJOTHMU. Mecto
XUMHYECKOW TEXHOJIOTMH B MPOMBIIUICHHOW cdepe U MEeTONOB XHMHUYECKOH TEXHOJIOTHH B
HEXMMMUYECKUX OTPACISAX MPOMBIIIIEHHOCTH. CUCTEMHBII aHaIU3 CIOKHBIX CXEM U B3aUMOAECUCTBUN
3JIEMEHTOB CXE€Mbl — TIIOHATHE M coAepkaHue wmertojga. Dusmyeckoe U MaTeMaTUUYECKOE
MOJICJIMPOBAaHUE, OIPEAEICHUE M OCHOBHBIE IIOHATHSA, WX MECTO B HHKEHEPHO-XUMUYECKUX
UCCIIEIOBAaHMIX M pa3paboTkax. MecTo U 3Haue€HHUE HATypHOTO W BBIYMCIUTEIHHOTO SKCHEPHUMEHTA.
CopneprxaHue 1 331a4 y4eOHOTO Kypca.

1.2. Xumn4eckoe mpou3BOJACTBO.

[loATHE O XUMHYECKOM TIPOM3BOJACTBE. MHOTOQYHKIIMOHATBHOCTh  XUMHYECKOTO
npousBojcTBa. OOmas CTPyKTypa XHMHUYECKOrOo Mpou3BoAcTBa. (OCHOBHBIE  MOJICUCTEMBI
XUMHYECKOT0 TPOU3BOJACTBA. OCHOBHBIE TEXHOJIOIMUECKHE KOMIIOHEHTHI XUMUYECKOTO ITPOU3BO/ICTBA.

KauectBeHHblE =~ WM~ KOJMYECTBEHHBbIE  IIOKa3aTelld  XMMHYECKOTO  IMPOU3BOJICTBA:
TEXHOJIOTMYECKHE, IKOHOMUYECKHUE, IKCILITyaTalluOHHbIE, COL[UAJIbHBIE.

1.3. CbipbeBble pecypcehl, BOa H SJHEPIUs B XMMU4€CKOM NIPOU3BO/ICTBE.

Knaccugukanusi ChIppeBBIX PECypcoB MO PA3IUYHBIM NpPU3HAKaM — (ha30BOMY COCTOSIHHIO,
MPOUCXOXKACHUIO, MCTOYHHKAM. MuHepanbHOe Chipbe (PyAbl U TOJE3HBIE HCKOIAEMBIE),
OpraHMYECKOEe TPUPOJHOE ChIpbe (TOpPIOYME HCKOINAEMbI€), PACTUTEIbHOE U KUBOTHOE CBIPhHE,
BTOPHYHOE CBIPbE — MX MHCIOJb30BaHME M NyTH MepepaboTku. OCHOBHbIE CHOCOOBI NMEPBUYHOMN
00paboTKH CchIpbs (0OOraleHrue, OYUCTKa, MOJAr0TOBKA K TPAHCIIOPTUPOBKE U nepepadotke). [Tonstue,
CYIIHOCTh M TPUMEPHl YIIyOJeHHs] HCIOJIb30BAaHUS ChIPbS, KOMOWHUPOBAHUS MPOU3BOJICTB U
KOMIUIEKCHOW NepepabOTKU CHIPBS.

3HaueHHWEe M MHCIOJb30BAaHUE BOJABI B XUMHUYECKUX MPOU3BOACTBAX. VICTOYHUKH BOJBI.
TpebGoBaHMs K TEXHOJNIOTMUYECKON M ObITOBOM Boje. [IpoMblnieHHast MOATOTOBKA BOJABI M METObI €€
OYHUCTKH OT mpumMeceil. OCHOBHbBIE METO/BI KOHTPOJIS KauecTBa BOJbl. DKOHOMUS BOJONOTPEOIECHHS B
POU3BOJICTBE. BO1I00OOPOTHBIE CHUCTEMBI.

Bunbel 1 UCTOYHMKHM SHEPTUM B XMMHUYECKON MPOMBINIIEHHOCTH. MacmTaOsl moTpebieHus: u
CHOCOOBI YMEHBIIEHUsI SHEpreTHUecKuX 3aTpar. CyIIHOCTh M MPUMEPHI pEreHepalui U peKynepanu
SHEPruu. JHEProTEXHOJIOTMYECKHE CUCTEMBI. BTOpHYHBIE PHEPrETUUECKHUE PECYPCHI.

Pa3nea 2. TeopeTruyeckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEaAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUS U MOJI0KeHH .

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XHMHUYECKUX MPEBPALICHUN — CTEXHOMETPUYECKUE,
TepMOJMHAMHUYECKUEe, KuHeTudyeckue. llokazarenn XMMHYECKOTO TMpEBpallleHuss — CTENEHb
IpeBpalleHys], BBIXOJ MPOJyKTa, MHTErpaibHas U nuddepeHnnanbHas CEIeKTUBHOCTH, CKOPOCTU
pEeaKklMK U MPEBPALICHUSI PEareHTOB.

2.2. XuMHUYeCKHe NMpouecchl.

Onpenenenne. Knaccudukanuss XUMHUECKUX TPOIECCOB IO Pa3IUYHBIM TPU3HAKAM —
XUMUYECKUM  (BHJ XHMHUYECKOW pEaKIuu, TEPMOAMHAMUYECKUE XapaKTePUCTUKH, CXeMa
npeBpaleHuii) 1 (pa3oBbIM (YUCIIO U arperaTHOe cocTosiHue (a3).

l'omorennsiii xumuyecknid npouecc. OnpeneneHne W INpuUMEphl. BiusHHE XMUMHYECKHUX
NPU3HAKOB U YCIOBUI MPOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrnocoObl MHTEHCU(UKAITUH.
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[TonsTHEe ONTUMANBHBIX TeMmmeparyp. ONTUManbHBIE TEMIEpPaTyphl HAis OOpaTHMBIX H
HEOOPaTUMBIX K30- U SHIOTEPMHUUECKHUX PEAKIIHI.

I'ereporeHHblii (HEKaTaIMTUUYECKUH) XMMHUYECKHUH mpouecc. OmnpeneneHue W HPUMEPHI.
Ctpyktypa mpomecca u ero cocrapistonue (craguu). HaOmiomaemass CKOpPOCTh XUMHYECKOIO
npespaiieans. O0mactu (peKuMbl) MPOTEKAHMS MPOIIECCa, TUMUTUPYIOIIAs CTa s

I'eTeporeHHsbIil XUMUYECKUH mporiecc "ra3 (KUAKOCTh) - TBepaoe". OO60CHOBaHUE, TOCTPOCHHUE
U aHaIM3 MaTeMaTHYeCKOW MoJenu Juisl peakuuid ropeHus (Moaens "cxumaromasics chepa") u
TONOXUMHYECKOW (Mozenb "¢ HeB3aumonaeWcTBywmmM sapom'). HaOmromaemas CcKOpoCTh
IpeBpalleHus], BpeMsl IPEBPALEHUS U MyTH UHTEHCU(DUKAIINK IS PA3IMYHBIX 00JacTeil MpoTeKaHus
nporecca.

I'eTeporenHslii XuUMUYECKMW mTpouecc '"raz (KHAKOCTh) - JKUAKOCTh'. (OOOCHOBaHUE,
IIOCTPOECHUE M aHAJIW3 MaTemaTuueckod mozaenu. Habmromaemasi CKOpOCTb IpEBpaLIEHUs U 00sacTu
npoTtekanus npouecca. [lyru nnteHcubukanuu 11 pa3InyHbIX PeXUMOB Mpoliecca.

Karanutuueckuit nmponecc. Omnpenenenue, KiaccupuKanys, npumepsl. [ eTeporeHHslil KaTanu3
Ha TBepaoM Karaimu3atope. OOOCHOBaHHE, MOCTPOEHUE W aHAIM3 MaTeMaTHYeCKOH MOJETd Ha
KaTaJIMTHYECKOM TMOBEPXHOCTH M B MOPUCTOM 3€pHe Karanuzaropa. HalOmiogaemass CKOpPOCTh
IpeBpalieHust U 00JacTH MpoTekaHus npoiecca. CTeneHb UCMOJIb30BaHUS BHYTPEHHEH MOBEPXHOCTH.
[TyTn MHTEHCUpHUKAIMH KaTAIUTHIECKUX MTPOIECCOB.

2.3. XumMu4yecKue peakTopbl.

OnpeneneHre W Ha3HAu€HHE XMMMUYECKOIO peakTropa. Peakropbl B XHMHUYECKUX U
HEXMMHUYECKUX OTPACIISAX MPOMBIILIEHHOCTH. O030p TUIIOB XUMUYECKUX PEAKTOPOB, UX CTPYKTYpPHBIE
9JIEMEHTHl (peaklUMOHHAs 30HA, YCTPOHMCTBA BBOAA U BBIBOJA, CMEIICHHUSA, pa3leiIeHUs U
pacrmpeziesieHus: IOTOKOB, TeIJIO0OMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIIECCHI U SABJICHUS B HUX.

CucremaTuzanusi NpPOLECCOB B XHWMHUYECKOM pEAKTOpe IO MaciiTady HMX IpPOTEKaHMUS:
XUMHUYECKasl peaklysi, XUMUUYECKHI MpoIlecC B AIEMEHTAPHOM 00beMe, MPOLECChl B PEaKIIMOHHOM
JJIEMEHTE U B PEAaKTOpPE B LIE€JIOM, UX B3aMMOCBS3b U HMepapxuyeckas CTPYKTypa MaTeMaTH4eCKOU
MoOJIeJH mpoiiecca B peakTope. [Ipumepsl npoieccoB B pa3inyHbIX BUAAX XUMUYECKUX PEAKTOPOB.

Knaccudukanusa npoiueccoB B peakTopax IO Pa3IMYHBIM IMPU3HAKAM - BUJ XHUMHUYECKOTO
mpolecca, OpraHu3aiys TOTOKOB PEareHTOB (CXeMa JBHKEHHUS PEreHTOB Yepe3 peakTop, CTPYKTypa
NOTOKOB B pPEaKIUMOHHOM 30HE), OpraHU3alus TEIJIOBBIX IOTOKOB (TEIUIOBOM pEXHUM, CXeMa
TEI000MEHa), CTAllMOHAPHOCTH MpoLECcca.

O6ocHOBaHME U TOCTPOCHHE MaTEeMaTHMYeCKON MOJENU Ipoliecca B peakTopax pasiIuyHOTro
THUTIA KaK CUCTEMbI YPaBHEHUN MaTepUaIbHOTO U TETIOBOTO 0AaHCOB Ha OCHOBE JIAHHBIX O CTPYKTYpE
MOTOKA, XUMHUYECKUX MPEBPALIECHUX, SABJIECHUSIX MEPEHOCa TelJla M BEIIEeCTBAa U MX B3aUMOJIECHCTBUH.
CucremaTtu3zanus u Kiaccuukaus MaTeMaTH4ecKuX MOJIeTIel MpoIeccoB B peaKTopax.

M3oTrepmuueckue mporuecchl B XHMHUYECKOM peakTope. BiusHuEe CTpyKTypbl NOTOKa
(uneambHOE CMELICHHE U BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (MPOTOUYHBINH U MEepUOIUUECKHil),
napaMeTpoB W YCJIOBHM MpOTEeKaHMs Ipoliecca (TeMmreparypa, KOHLEHTpalus, JaBleHHuEe, 00beM
PEaKIMOHHON 30HBI, BpeMms), BUAA XHUMHUYECKOH peakuuu (mpocTas M CJIOXHas, obOpaTumas u
HeoOpaTuMas) U €e MapamMeTpoB Ha Mpo(uiIn KOHUEHTpalUud W IMOKa3aTelau Ipolecca B peakTope
(cTeneHp MpeBpalleHUs, BBIXO/ MPOIYKTa, CEIEKTUBHOCTD Mpolecca). OCHOBHI pacdera Ipolecca B
peaktope. ComocrtaBieHre 3(PGEKTUBHOCTH TIPOIECCOB B PEAKTOpax, OMUCHIBAEMBIX MOJEISIMU
UJCATBHOTO CMELIEHUS U BHITECHEHHUS.

Heunzorepmuueckue nporecchl B XUMUYECKUX peakTopax. Opranuzanys TEIIOBbIX OTOKOB U
pEeKMMOB B XHMMHUYECKUX peakTopax. Pacmpesnenenue TemiepaTypbl, KOHIEHTPALMM W CTENEHU
IPEBpaIIeHHs] B PEAKTOPE B PEKMMaxX HJCAIBHOIO CMEIIEHHUS M BBITECHEHUS, aJiladaTHuYecKOM M C
TeriooOMeHoM. CBsi3b TemIepaTypbl M CTENEHHM MpeBpalleHus B aauabaTHUYecKOM Ipolecce.
ConocraBieHue ¢ U30TEPMUUYECKUM PEXKUMOM. UHCIO M yCTOMYMBOCTH CTAllMOHAPHBIX PEKUMOB B
peaKTopax UICaJIbHOIO CMEILIECHUS.

2.4. IIpomblIlIEHHbIE XMMHYECKHE PEAKTOPbI.

Ha xoHKpeTHBIX mpHUMepax MNPEAMETHO pPaccMaTPHUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI IS
IPOBEJCHUSI TOMOTEHHBIX, TI'€TEPOT€HHBIX M KATAJIUTUYECKUX IPOLIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHKU U OCOOEHHOCTH PEKUMA, 00JIACTH MCTIOIH30BaHUSI.

Paszpen 3. Xumuyeckoe npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKas cCHCTeMA.
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3.1. CTpykTypa 1 onucaHne XMMHUKO-TeXHOJIOTHYeCKO CHCTEMBI.

XWMHYECKOE TPOU3BOJACTBO Kak XuUMHKO-TexHosorudeckas cucrema (XTC). Ilonstue
cuctembl u XTC. CoctaB XTC: aneMeHTsI, cBsi3u, moacucteMbl. DneMeHnTsl X TC, kiaccudukanus mo
BUJy TIPOIECCOB U Ha3HaueHUo. TexHomornyeckue cBsizu dyeMeHToB XTC  (HMOTOKM).
[MocnenoBarenpHasi, mapajuieibHasi, pa3BeTBICHHAs, TTOCIEA0BATEIbHO-00BOAHAs (Oaiinac), obpaTHas
(penuKi) TeXHOJIOrH4ecKe cBA3H. MIX cXxeMbl U Ha3HAYCHHE.

Onucanne XTC. Bunel mogneneit XTC - omucarensHbie U Tpadudeckue. OmnucarenbHbIC
MOJIEIH - XMMHUYECKas CXeMa M MareMaTudeckas Mozeinb. ['padudeckue Mozaenu - GyHKIMOHAIbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHas M JApyrue (cnenuaibHble) cxeMbl. Ha3HaueHue, mpuMeHEHUE U
B3aUMOCBSI3b MOJICIICH.

3.2. Anasm3 XTC.

[Tonsitue, 3agaun u pesynbraThl aHanu3za XTC - cocrosauue XTC, maTepuanbHbIil U TEIIOBOM
OaslaHChI, TOKA3aTEIN XMMHUECKOTO IIPOU3BOICTBA.

CpoiictBa XTC Kkak CHCTEMBI: B3aWMOCBSI3aHHOCTb PpEXHMOB JJIEMEHTOB, pa3jIuyuue
ONTUMAJIFHOCTHU 3J€MEHTa OJIMHOYHOIO U B CHCTEME, YCTOMUMBOCTh U CYHIECTBOBAHUE CTAllMOHAPHBIX
PEXKUMOB U JP.

MatepuanbHblii U TEIUIOBOW OanaHchl. MeToauKa COCTaBIEHUS M pacdyeTa MaTepHUaabHBIX U
teroBeix OanaHcoB XTC u ee moacucrem. OcoOEHHOCTH pacueTa 0ajJaHCOB B CXEMaxX C PEHUKIIOM.
®dopMbl IpeicTaBlIeHUs 0aJaHCOB (TaOIUIIbI, THarpaMMbl U Ip. ).

MarepuanbHblii 0anaHc I MacCOOOMEHHBIX M PEAKIMOHHBIX 3JeMeHTOB. Vcmonap3oBaHue
CTEXUOMETPUYECKUX, TEPMOJAMHAMUYECKUX U Mex(]a3HbIX OaraHCOBBIX cooTHoueHuil. CreneHb
WCIIOJIb30BAHUS CHIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPreTHUeCKUii (M0 MOTHON PHEpPTrun) u sKceprerudeckuii 6amnancel u KIIT/I.
Wx conocrasnenue u ucnosb3oBanue B aHanuze XTC.

3.3. Cunre3 XTC.

[Tonsitue u 3amaun cunteza XTC. OcHoBHble 3Tanbl pazpadborku XTC. Ponp MareMaTuueckux
U 3BPUCTUYECKUX METOJIOB.

OcHoBHble KOHIENuMU npu cuHTe3e XTC: TMOTHOE HUCMOJIB30BAHUE CHIPHEBBIX U
SHEPreTUYEeCKUX PecypcoB, MUHUMU3AILMA OTXOJ0B, ONTHUMAJIbHOE HCIIOJIb30BaHME ammapaTypsl. Mx
cojepxkanue u crocoObl peanuzanuu. KomMOMHMpOBaHHBIE MPOU3BOJICTBA, COBMEIICHHBIE MPOIIECCHI,
BTOPUYHBIE SHEPIeTUUECKUE PECYpPChl, SHEPTOTEXHOJIOTMUECKHE CUCTeMBI, nepectpanBaeMblie XTC,
3aMKHYTBIE, MAJIOOTXO/IHBIE TTPOU3BOICTBA - X MOHATHS, OCOOCHHOCTH U IIPUMEHEHHE.

OaHOpOIHBIE TEXHOJIOTUYECKHUE CXEMBI: CHCTEMa PEKYNepaTUBHOTO TEIJI00OMEHa, chcTeMa
pasneneHuss MHOTOKOMITOHEHTHOM CMecCH, cucTeMa peakTopoB. OCHOBHI MMOCTPOCHUS UX ONITUMAJIbHON
CTPYKTYpPBI

Paznen 4. [IpoMbllivieHHbIE XUMHYECKHUE MIPOU3BO/ACTBA.

XYWMHYECKHE TMPOU3BOJACTBA PACCMATPUBAIOTCS TNPEIMETHO KaK peaju3alus H3yYEeHHbBIX
TEOPETHUUYECKHUX OCHOB XHUMHKO-TEXHOJOTHUeCKHX mporeccoB u XTC, KOHUENIUA TOCTPOSHUS
Bbicokod(h(hekTuBHON XTC. OCHOBHOM aKIeHT AenaeTcs Ha (PU3HUKO-XUMUYECKHE OCHOBBI KOHIICTIIIUU
MOCTPOEHUS TEXHOJOTUYECKONM CXEMBbI TMPOM3BOACTBA M €ro mojcucteM. [Ipom3BoACTBO CepHOMU
kucioTel. [Ipon3BoacTBo ammuaka. [Ipon3BoacTBO a30THOM KUCHOThL. [Tpon3BoACTBO cTHpoOIa.

Pasjnen 5. CoBpeMeHHbIe TeHAEHIHMU B PA3BUTHH XUMHYECKOIl TEXHOJIOTMH.

Tekymiee COCTOSIHUE XHMHUUYECKOW MPOMBIIUIEHHOCTH B MHUPE U TEHACHIMU €€ Pa3BUTHSL.
[lepcniekTUBHBIE WCTOYHUKH CHIPhS W JHepruu. Kiactepusanus XUMHUYECKON MPOMBIIICHHOCTH.
CoBMeriennble nporecchl. [ mOkue u mepecTpanBaeMble TEXHOJIOTHYECKUE cxeMbl. HoBBIE XMMHUKO-
TEXHOJIOTHYECKHUE TIPOIIECCHI M CIIOCOOBI TTOTydeHUs TPOAYKTOB. HaHnoTexHOMOTHSI.

4. O0beM y4eOHOI TUCIUNIHHBI:

O0beM TUCHUIIINHBI

Bup yueOHoit padoTnbl

3F Axkan. | Actp.
g, 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 7 252 189

80



KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 2,67 96 72
Jlexkun 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
JlaGopaTtopHsie padoTsl (JIP) 0,89 32 24
CamocrosiTejibHasi padoTa 3,33 120 90
CamocrosTenbHOE U3YUYeHHUE Pa3AesioB JUCIUILUIMHEIL 3,33 120 90
Bua koHuTpoJIs:

IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMeXKyTOYHAS aTTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHy 35,6 26,7
By nToroBoro KOHTpoJIst IK3aMeH

AHHOTanuA padoyeil NpOrpaMMbl AU CHUNIHMHBI
«CucreMbl ynpaBJjieHusi XUMHUKO-TEXHOJOTHYECKHMU MPoLeccaMm»

1. Heap AMCHUIUIMHBI — JaTh 0a30BbIe 3HAHMSA 10 TEOPUU CUCTEM YIPABICHHUS XUMHKO-
texHojornueckumu nponeccamu (CY XTII), mpuBuTh HaBblkK U yMeHUs aHanu3a cBorcTB XTI, kak
00BEKTOB YIIPABJIEHUS U IPAKTUYECKOIO IPUMEHEHUS TEXHUYECKUX CPEJICTB YIPABICHHUS.

2. B pe3ysibTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS JOJIKEH:

Obnadamys cleAyOMUMA KOMIIETCHIIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namey:

— OCHOBHBIE [TOHATUS TEOPUH YIIPABICHUS;

— CTaTHYECKUE U JMHAMUYECKUE XapaKTEPUCTUKN OOBEKTOB YIIPABJICHHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHuecKoro ynpasieHus (CAY) u 3aKOHBI peryJIupOBaHHUS;

— tunoBble CAY B XUMHUYECKOW IPOMBIIIJIEHHOCTH;

— METO/Ibl ¥ CPEJICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTUYECKHUX MTapaMETPOB;

— ycroituuBocth CAY;

— OCHOBHbIE NOHATUSL O HenuHerHbIX CAY, peneiHbIX cucTeMmax, JOTHYECKUX aIrOpUTMax
YIIPABJICHUS, ATANITUBHBIX U ONTUMAIBHBIX CUCTEMAX YIIPABICHUS.

Ymemy:

— OIIpEeNIENATh OCHOBHBIE CTaTMUYECKME W JUHAMHYECKHE XapaKTepUCTHUKU OOBEKTOB
YIIpaBJICHUS;

— BBIOMPATh pallOHAIbHYIO CUCTEMY PETYJINPOBAHMS TEXHOJIOTHUYECKOIO MPOolIecca;

— OLIEHUBaTh ycTOMYUBOCTh CAY;

— BBIOMpATh KOHKpPETHBIE TUIBI IpUOOpoB Asst AuarHoctuku XTI

Braoemy:

— METOJJaMM TEOPHM AaBTOMATHYECKOTO PEryJupOBaHUs, OPraHU3allMd W pacyera CHUCTEM
ONTUMAaJIBHOT'O YIIPaBIEHUS MIPOLIECCAMU XUMUYECKOU TEXHOJIOTHH.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Pazgen 1. OcHOBHBbIE NOHATHS YIPABJIEHHS] XUMHKO-TE€XHOJIOTMYeCKHMH MPOLeCcCaMu.

3HaueHue AaBTOMATUYECKOTO YIPABICHUS MJS Pa3BUTHUS XUMUYECKOW IMPOMBIIIJIEHHOCTH.
OcCOoOeHHOCTH yIIpaBJIEHUS] XUMHUYECKUM HPEANPUATHEM U XHMHUKO-TEXHOJIOTHYECKUM MPOIIECCOM.
TexHuKo-3KOHOMUYECKUl 3(PPexT BHEApPEeHUS aBTOMATU3UPOBAHHBIX CHUCTEM YyIpaBiieHus. Poib
CHCTEM yNpaBjieHUs B oOecreuyeHMH O€30MacHOCTH XHWMHYECKOTO MPOU3BOACTBA M OXpaHbI
OoKpyxarmel cpeapl. OCHOBHbIE TepMHMHBI M omnpezaeneHus. Mepapxus ynpasnenus. OCHOBHbIE
npuHIUnbl yrpasineHus. Knaccudukanus cucrem ynpasieHuss OyHKUMOHaNbHasg cTpykrypa CAYVY.
[Toka3aTenu kauecTBa yIpaBICHUS.

Pazgen 2. OcHOBBI TEOPHHU ABTOMATHYECKOI0 YIIPABJICHHS.

Maremarnueckne Mmozenu CAY. JIunammueckue xapaktepuctuku CAY. Hcmonb3oBaHue
olepanMoHHOro ucuucienusa g asanuza CAY. Tunosble IMHaMUYeCKHE 3BEHbs. BpeMeHHblE U
YaCTOTHBIE XapaKTEPUCTHUKU. DKBUBAJICHTHbIE MPeoOpa3oBaHUsl CTPYKTYPHBIX CXEM. YCTOWYHBOCTH
muHenHbIX CAY ¢ oOpartHoii cBs3bio. Kitaccudukanus 1 OCHOBHbIE CBONHCTBA OOBEKTOB YIPABICHHUS.
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Mertoap!l onpeneneHus CBOWCTB 0OBEKTOB yrpaBieHus. OCHOBHbBIE 3aKOHBI perynupoBaHus. Beioop
3aKOHA PETYJIMPOBAaHUS M ONPEACICHUE ONTUMAIbHBIX IapaMETPOB HACTPOWKH ITPOMBIIUICHHBIX
PETyYJISATOPOB.

Paznen 3. U3MepeHne  TEeXHOJOTMYECKHUX  MAapaMeTPOB  XHMHKO-TEXHOJOTHYeCKOro
npouecca.

I'ocynapcTBeHHast cuctemMa MPOMBIIIIICHHBIX TPUOOPOB U cpecTB aBToMaTtu3anuu. OCHOBHBIE
TEPMMHBI U ONpesieNeHns MeTposoruu. Metoasl uamepenuil. CpeacrBa U3MEPUTENBHON TEXHUKU, UX
cTaTMYecKue U JauHamuueckue cBoiicTBa. I[lorpemnoctn wu3mepenuil. CnocoObl  mepenadu
nHpopmanuun Ha paccrosHue. Opranuzarnus AucTaHImoHHOW muarHoctuku XTII. M3mepenue
OCHOBHBIX TE€XHOJOTMYECKHMX [apaMETPOB: JABJICHUS, TEMIIEPATyphl, pacXxoda U KOJUYECTBA, YPOBHS
KUJKOCTHU U CBHIITYYUX MAaTEPHAIIOB, COCTaBa U (PU3UKO-XUMUYECKUX CBONCTB BEILIECTB.

Pa3znen 4. OcHOBBI NPOEKTHPOBAHUSI ABTOMATHYECKMX CHCTEM YNPaBJIeHHS XMMMKO-
TEeXHOJIOTH4eCKMMH NPOoLeCcCaAMM.

Oco6ennoctu ymnpasnenusi XTII. Texauueckue cpenctBa CAY. OcHOBHbIE Pa3HOBUIHOCTH
YOPABJSIIOIUX YCTPOUCTB. THIBI, XAapaKTEPUCTUKUM M PACUYET MCIOJHUTEIbHBIX MEXaHU3MOB H
perynupyromux opranoB. OgopmiieHre TPOSKTHOTO 33JaHusl Ha aBTOMATU3ALHUIO TEXHOJIOTHYECKOTO
nporecca. Bpibop Touek HU3MEpeHHs, KOHTPOJIS, YIPABISAEMbIX MapaMEeTpOB M  YIPaBISIOLINX
Bo3aeiicTBuil. CTaHAapThl U YCIOBHblE OOO3HAUYEHHs JUISI TEXHOJNOTMUYeCKUX cXxeM. OCHOBHbIE
ceegernst 060 ACY TII B xumwmueckoit mpombinuieHHOCTU. [lpumepst ACY TII B xumudeckoi
npoMbIIEHHOCTH. OCHOBHBIE BBIBOJIBI 110 Kypcy. CoBpeMeHHble TeHAeHInU B pazButuu CY XTII.

4. O6beM y4eOHO THCIUNIHHBI:

O0beM ITUCHUIIINHBI
Bup yuedHoii paGoTbl Axax, | Acip,
3E
4. 4.

OO0mas TPy10eMKOCTh THCIIHIIJIHHbI 5 180 135
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexun 0,433 16 12
[Tpaktuueckue 3ansatus (I113) 0,433 16 12
JIaGoparopusbie pabotsl (JIP) 0,433 16 12
CamocrosiTejibHas padoTa 2,67 96 72
CaMocCTOsATENbHOE U3YUYEHHUE PA3AEIOB IUCHUIIMHBI 2,67 96 72
Bua koHTpoOJIA:
JIK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEeXYTOYHAs aTTECTAIHSI 1 0,4 0,3
[ToaroToBKa K 9K3aMeHY 35,6 26,7
Buj HTOroBOro KOHTpOJIs IK3aMeH

AHHOTauA padoyeil NporpaMMspl JUCHHUILIMHBI
«®Du3nyeckas KyJbTypa U CIOPT»

1 Heap aucuumianHbl — GOPMUPOBAHKNE MUPOBO33PEHUS U KYJIbTYpPbI IMYHOCTH, TPAXKIaHCKOM
MO3UIMH, HPABCTBEHHBIX KAuECTB, YYBCTBA OTBETCTBEHHOCTH, CaMOCTOSITEIBHOCTH B HPHUHSITUU
pelIeHn, CIOCOOHOCTH MCIONb30BaTh pa3HooOpa3Hble (GopMbl (U3UYECKON KyIbTYphl, CHOpTa U
Typu3Ma JUIs COXPaHEHHs M YKPEIUIEHUS CBOEr0 3J0pOBbS M 3[0POBbS CBOMX OJM3KUX B
MOBCE/IHEBHOM JKHU3HU U TPO(HECCUOHATBLHON JeSITENbHOCTH.

2 B pe3yabraTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IIUICS T0JI/KEH:

Obaaoams cleqyOIMUMU KOMIETEHIIMSIMU U HHIUKATOPaAMH UX JOCTUKECHUS:

YK-7.1, YK-7.2, YK-7.3, YK-7.4.

3namo:

- HayYHO-TIPAaKTUYECKHE OCHOBBI (PU3UUECKOM KyJIbTYpHI U 3J10pOBOr0 00pa3a *KHU3HH;
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- BIUSHUE O3JJOPOBUTEIHHBIX CHUCTEM (PH3NYECKOTO0 BOCIHMTAHUS HAa YKPEIUICHUE 3I0POBBS,
poPUIAKTUKY TPO(PECCHOHAIBHBIX 3a00JICBaHUI M BPEIHBIX MPUBBIYCK;

- cr1ocoObI KOHTPOJISL M OLICHKH (PU3MUYECKOTO PA3BUTHUS M (PU3MUECKON OATOTOBICHHOCTH;

- OpaBWJia U CHOCOObI IUJIAHUPOBAHUS WHIAMBUAYAIbHBIX 3aHATUN pa3IMYHON 1elIeBOr
HaIpPaBJIEHHOCTH;

- HUCTOpUI0 (PU3UYECKON KYJIbTYpbl M CIOpTa, NPEICTABICHHE O 3HAYMMBIX CIIOPTUBHBIX
COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO U MHPOBOTO YPOBHS, Ba)KHEHIINE JOCTHKEHUS B 00JacTu
CIIOpTa;

- cnoptuBHble Tpaguuuu PXTY um. J[.1. MenzgeneeBa, mOMHUTh O MOJBUTIaX CIOPTCMEHOB B
roasl Bemukoi oreuecTBeHHOM BOrHbBI 1941-1945 1T

Ymemn:

- TMOAJCPXHUBATh JOJDKHBIA YpPOBEHb (PU3UYECKOH IOATOTOBIEHHOCTH Ui OOeCTeueHHs
MOJIHOLIEHHOM COIMAaNbHOMN U MpodeccroHalIbHON 1eATeIbHOCTH;

- WCIONB30BaThb  OCHOBBI  (PM3WYECKOM  KYNbTyphl  JUII ~ OCO3HAHHOTO  BBIOOpA
3JI0POBBECOEPETaOIINX TEXHOJOTUH € YYeTOM BHEIIHWX U BHYTPEHHUX YCIOBUH pealu3aiuu
pohecCHOHATTLHOM IS TEIILHOCTH;

- CaMOCTOSTEIbHO 3aHUMATHCS (PU3UUECKON KyIbTYpPOU U CIIOPTOM;

- OCYILIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEro OpraHu3Ma U coOJI0/aTh IpaBUila
TUTUEHBI U TEXHUKH 0€30IaCHOCTH.

Braoemw:

- CPeICTBAMHU U METOJAMH YKPEIUICHHUSI 310POBbsI, (PU3HMUECKOr0 CaMOCOBEPILICHCTBOBAHHS;

- JIOJDKHBIM YPOBHEM (PH3MUECKOW MOJATrOTOBICHHOCTH, JUIS OOECIICYCHHUs IOJTHOICHHOM
COLIMATILHON U POECCHOHATBHON AESITENEHOCTH.

3 Kpartkoe coep:kanue JMCHHUIITHHbI

Pazpnea 1. llpeamer @usnueckas KyabTypa u cnopt. Ucropus ®KuC

1.1. IPEAMET ®U3NYECKAS KVYJIbTYPA U CIIOPT. 3amaun u MeCTO AMCHUILUIMHBI B
noArotoBke OakamaBpa. OpraHuzanusi y4eOHOro Ipolecca B paMKax JEWCTBYIOIIEH PEHTUHIOBOMN
cucrembl. TpeOoBaHUS K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxaenue (GpU3NUECKUX ympakHeHHH u urp. JpeBHHe
onuMmnuazasl. Onumnuiickoe nBukeHHe. CHopTuBHbIE oOmIecTBa: UCTOpUS  (PU3KYIBTYpHO-
CIIOPTUBHBIX OOIIECTBEHHBIX opraHu3aiuii. CHOpTCMEHBI B ro/ibl Bennkoii 0TeuecTBEHHOW BOMHBI.

Pa3nesa 2. OcHOBBI 310pOBOr0 00pa3a ;KM3HU

2.1. BPAYEBHBIII KOHTPOJIb I CAMOKOHTPOJIb HA 3AHATUAX ®U3NYECKOU
KYJILTYPOU 1 CITIOPTOM.

BpaueOHbIif KOHTpONb M BpayeOHOE OCBHUAETEIbCTBOBaHME. llemarormueckuii KOHTPOIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJbI, IIOKa3aTeiau, KpuTepun U oueHku. [Ipodunaktuka
CIIOPTUBHOTO TpaBMatu3ma. OCHOBHBIE BUJIbI TPaBM Yy pa3HbIX cnenuanu3auuii. OkazaHue nepBoi
MOMOIIH JIIsl CTY/IEHTOB BY30B XUMHUKO-TEXHOJIOTUYECKOTO MPOPUIISL.

2.2. TUTMEHUYECKOE OBECHEYEHME 3AHATHI  O3JJOPOBUTEJILHOM
OUBNYECKOUN KYJIbTYPOM. T'nriiena hu3n4eckoro BOCIUTAHUS U CIOPTA. PeXUM IUTaHHUS MpH
3aHATHSIX (PU3NUEeCcKOr KylnbTypol u cioptoM. ConnanbHas rurueHa. ConuaibHO-0nacHble 00JIe3HH U
MephbI TPOPUITAKTUKH.

Pa3nea 3. buonornueckne 0CHOBbI (PU3HYECKOI KYJIbTYPbI H CIIOPTA

3.1. BUOJIOTMYECKUE OCHOBBI ®U3MYECKOU KYJIbTYPhI U CIIOPTA. Oprauusm
YeloBeKa Kak eauHas caMopasBHUBAlOmIascs Ouonormyeckas cuctema. Dusmyeckoe pa3BUTHE
yeloBeka. JlpuraTtenbHas AakKTUBHOCTh U €€ BIUSHUE HAa YCTOMYMBOCTh, U aJalTallMOHHbBIE
BO3MOXXHOCTH YENIOBEKa K YMCTBEHHBIM M ()M3MUECKUM HArpy3Kam TpH Pa3IUYHBIX BO3ACHCTBHUSIX
BHEIIIHEN CpebI.

32. OBPA3 XM3HU WU EIO OTPAXEHME B ITPO®ECCHOHAJIBHOM
HNEATEJIBHOCTU. 3popoBbe uenoBeKka Kak IIEHHOCTh. 3/IOPOBBIA 00pa3 KU3HH U €ro
cocTasisirole. Posib M BO3MOXKHOCTH (PU3UUECKOM KYIbTYphl B 00ecrieueHIH 310poBbsi. ColHaabHbIN
XapakTep TMOCHEICTBUN M 370pOBbSl OT YINOTpPeOJIeHHWs HApKOTUYECKHX CPEICTB M JIPYrHX
ncuxoakTuBHbIX BemiecTB (IIAB), mommHra u mUIIEBBIX J00aBOK B CHOPTE, AalKOTOIs H
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TabakokypeHus. JIOMMHI Kak MCKYCCTBEHHOE TMOBBIIICHHE (PU3MYECKOM paboTOCOCOOHOCTH U €ro
OTpHULATENIbHBIE MTOCIIECTBHS.

Pa3nea 4. IIpodeccnonabHO-NpUKIagHAA (PU3HYECKAsA KYJIbTYPa H CIIOPT

4.1. OBIAA OU3MYECKAA U CIIOPTUBHASA IIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM [IPOLECCE. Meroauyeckue NPUHIMIBI (U3UIECKOTO BOCIUTAHMUA.
OcHoBbl W odTanbl oOyueHuss JBukeHHs M. Pa3Butue ¢usnueckux kadectB. DopMupoBaHue
NCUXUYECKUX KadecTB B mporecce (uznyeckoro Bocnuranusi. CriopTuBHas nmoAroroBka. CTpykTypa
MOJTOTOBJICHHOCTH CHOPTCMEHA. MacCOBBIN CIIOPT U CIOPT BBICIIUX JIOCTHIKEHUH, UX 1IeNU U 3a/1a4H.
CnopTuBHBIE COPEBHOBAHUS KaK CPEACTBO M METOJ OOIIeH U creruaibHOi (pU3nieckoi mOArOTOBKU
CTY/ICHTOB.

42. ®UBNYECKAS KYJBTYPA U CIHOPT B IIPO®ECCHOHAJILHON
JEATEJIBHOCTU BAKAJIABPA. Jluunas u COLMAJIbHO-3KOHOMUYECKAS HEO0OXOIUMOCTh
NCUX0(U3NIECKON MOATOTOBKH 4enoBeka K Tpyay. Mecto IIIDII B cucteme moAroToBKu Oyaymiero
cneuuanucra. [IponsBoacTBeHHas ¢u3nuueckas KyibTypa U cnopT. IIpon3BoACTBeHHAs TUMHACTHKA.
OcobGennoctu BbIOOpa (OpM, METOAOB U CPEACTB (PU3MUECKOW KYJIBTYphl M CIIOpPTa B pabouee u
cBoOOgHOE BpeMs crnenuanuctoB. I[Ipodmnaktuka mpodeccrnoHaIbHBIX 3a00JEBaHUN CpPEACTBAMHU
dusznyeckoil KynpTypel H  crnopTa. JlomonmHuTenbHBIE CpelCcTBa IOBBIMICHUS 0OwmEeH U
npodecCHoHANBbHOM  PaboTOCIOCOOHOCTH.  BimsiHMe  WHAMBUAYAIBHBIX  OCOOCHHOCTEH |
CaMOCTOSITENIbHBIX 3aHATUN (HU3MUECKOI KyIbTYypOH U CHOPTOM HA OPTaHU3M.

Pasnen 5. BocnurarenbHasi pa6ora

Ilenp BocHUTATENBbHOM pabOThI — CO3JAaHHME YCIOBUHM M aKTUBHOW JKU3HEAEATEIbHOCTH
00yJaromuxcsi, HMX TPAXKTAHCKOTO CaMOOIPEACTCHUs, MNPO(YEeCCHOHAIBHOTO CTAHOBICHUS U
WHAMBUAYAIbHO-IMYHOCTHOM caMopealin3alii B CO3UIATENIbHOM JesTebHOCTU AJIsl YAOBIETBOPEHUS
noTpeOHOCTE B~ HPAaBCTBEHHOM,  KYJIbTYPHOM,  HHTEIUIGKTYaJbHOM,  COLIHAIBHOM U
npodeccuoHaTbHOM Pa3BUTHH.

BocmuratensHas pabora Ha kKadeape HU3MUEcKOro BOCIUTAHUS HANPaBIeHAa HA OPraHU3aIUI0
BOCIHUTHIBAIOLIEH Cpelbl W YIpaBICHHE Pa3HBIMHU BHJIAMHU JACSITEIBHOCTH OOYYaIOIIUXCS C LEIbI0
CO3JIaHUsl YCIIOBHM /ISl X MPHOOLICHUS K COIMOKYJIBTYPHBIM M AYXOBHO-HPaBCTBEHHBIM IICHHOCTSIM
HaponoB Poccuiickoii denepanuu, MONTHOIEHHOTO Pa3BUTHS, CAMOPAa3BUTHS H caMOpead3aliu
JMYHOCTH TPH aKTUBHOM YYaCTHUU CAMUX OOYJarOITIXCSI.

Hanpasnenus 1 BUIbI AeATeNbHOCTH 00yJaromuxcs B BocnuTarenabHoi cucteme OOBO:

1. [TaTpuoTnueckoe — TemaTuueckas wuccienoBatenbckas pabora. Tema: «lloxsur
copTcMeHOB B rojiel Benukoit OtedectBenHoi Boiinbr 1941-1945rr.»
2. dusnueckoe, KyJIbTYpHO-TBOpUYECKOE — (OPMHPOBAHHE Yy OOYyYaAIOIMIUXCS OEPEeKHOTO

OTHONICHUS] K KYJIBTYPHOMY HACIEAMIO U TPAJUIUSM MHOTOHAIIMOHANIBHOTO Hapoja Poccuiickoit
®deneparyivl MOCPECTBOM H3YUCHHS HAIIMOHAIBHBIX BUJIOB CTIOPTA.
4 O0bem yueOHOH TUCHMIIINHBI

Cewmectp
Bcero
Bunsl yueOHol paboThl L cemectp 4 cemectp
3E Axapn, 3E Axapn,. 3E Axan.
q. q. q.
OO6mast TpyA0€MKOCTh TUCIIUTUIMHBI TIO 2 79 1 36 1 36
y4eOHOMY IIIaHy
KonrakTHas pabora — ayAuTOpHBbIE 5 72 1 36 1 36
3aHATHSA:
Jlexmun 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
Buja uTOroBOro KOHTpOJIS: 3auer 3auer
Beero Cemectp
Bunast yueOHol paboTh 1 cemectp 4 cemectp
3E ‘ Actp.u | 3E ‘ Actpu | 3E ‘ Actp.
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q,
OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI TIO 5 54 1 97 1 97
yueOHOMY IIaHY

KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHS: 2 54 1 27 1 27
Jlexmun 0,2 6 0,1 3 0,1 3
[TpakTuueckue 3anstus (I113) 1,8 48 0,9 24 0,9 24
Bua uToroBoro KOHTpoJIs: 3auer 3auer

AHHOTanuA padoyeil NpPOrpaMmbl AUCUUNIMHBI
«JIeKTHBHbIE TMCHUILIUHBI 0 (PM3NYECKOI KYJbTYpe U CIOPTY»

1 Heap mucuMmiuHbl — GopMupoBaHue (HU3HUECKON KYIbTYphI JIMYHOCTH U CIOCOOHOCTH
HAIPAaBJIEHHOTO HMCIIOJIb30BAHUS PA3HOOOPA3HBIX CPEACTB (PU3UYECKON KYIbTYphl U CIOPTA, TYpH3Ma
JUISL COXPAHEHUS W YKPEIUICHHsI 3[0POBBS, MCUXO(U3MUECKON MOATOTOBKA U CaMOIOATOTOBKH K
Oynymeil npodeccuoHaNbHON AEATEIbHOCTH, MOJYYCHUH HaBbIKa B OJHOM M3 BBIOPAHHBIX BHUJOB
criopra.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0IIMIACH 10JI2KEeH:

Obradoame CIIeNYOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

YK-71,7.2,73,7.4

3namo:

- Hay4YHO-TIPAaKTUYECKUE OCHOBBI (DU3MUECKON KYJIBTYPHI U 3JI0pPOBOTO 00pa3a KU3HH,

- BIUSHUE O3JJOPOBUTEIHHBIX CHCTEM (PH3UYECKOrO0 BOCIHMTAHUS Ha YKPEIUICHUE 3JI0POBBS,
npoUIaKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IIPUBHIYEK;

- CITIOCOOBI KOHTPOJIS M OIICHKH (PU3UYECKOTO Pa3BUTHS U (PU3UUECKOHN TIOrOTOBIICHHOCTH;

- TpaBWJIa U CHOCOOBI MJIAHUPOBAHUS WHIUBUAYAIbHBIX 3aHATUNA PA3TUYHON LIEJIEBOM
HaIpaBJICHHOCTH;

crnioptuBHbIe Tpaguuuu MXTU-PXTY um. JI.U. Menneneena.

Ymemn:

- TMOJAEPKHUBATh JOJDKHBIM YpOBEHb (DU3MUECKON MOJATOTOBICHHOCTH [Jisi OOecredeHus
TIOJIHOIIEHHOM COIMAIbHON U TTPO(ECCHOHAILHON e TEIHbHOCTH;

- WUCIONB30BaTh  OCHOBBI  (PU3WYECKOW  KyAbTYyphl  JAJsi  OCO3HAHHOTO  BhIOOpa
3/I0POBHECOEPETAIONINX TEXHOJOTMM C Yy4YE€TOM BHEIIHMX M BHYTPEHHHUX YCIIOBUM peau3aiiuu
npohecCHOHANBHOM NesTeNbHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCS (PU3MUECKOI KYJIbTYpOU U CIOPTOM;

- OCYIIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHHEM CBOEro OpraHu3Ma U COONI0AaTh IMpaBUIiia
TUTHEHBI U TEXHUKU 0€30MaCHOCTH;

- BBINONHATh MHIUBUAYATIbHO TMOJOOpPAHHBIE KOMILIEKCH MO (DU3MUECKON KyIbType U
pa3IMYHBIM BUJAM CIIOPTa;

- OCYUIIECTBIIATH TBOPUYECKOE COTPYTHUUYECTBO B KOJUIEKTUBHBIX (popMax 3aHATUN (HUZNUYECKOU
KYJIbTYpPOH M CIIOPTOM;

- BBITIOJIHATH TPUEMBI 3aIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

Braoemy:

- CpeICTBAMHU U METOJAMH YKPEIUICHUS 3/I0POBbs, (PU3MUECKOTO CAMOCOBEPIICHCTBOBAHHS;

- JIOJDKHBIM YpOBHEM (U3HYECKOW TOJITOTOBIEHHOCTH, /I OOECTICUYECHHS TOJHOIEHHOMN
COLIMANILHON U TIPO(ECCUOHATILHON e TeNIbHOCTH;

- TEXHUYECKUMH ¥ TAKTUIECKHMHU HaBBIKAMH B OJTHOM W3 BUJIOB CIIOPTA;

- WCTOJB30BaTh MPHOOpETEHHBbIC 3HAHUS W YMEHHsS B TMPAKTUYECKOW JEATEIBbHOCTH H
MMOBCETHEBHOMW KU3HU.

3 Kparkoe coaep:kanue QU CHUNITHHBI

Paznen 1. OcHoOBBI MNOCTPOeHHMS] O030POBHUTEJIbHOW TPEHHUPOBKHU. TeopeTnyecko-
METOIUYECKHE OCHOBBI  (pU3MYECKO KymbTypel u  cropra. ConepkareiabHble  OCHOBBI
03JIOpPOBUTENLHON (U3MUECKOW KyIbTypbl M crmopTa. OCHOBHBIE HANpaBIIECHHUS: O3J0POBUTEIIBHO-
pEKpeaTuBHOE, 03I0POBUTETHLHO-PEAOUIUTAIIMOHHOE, CHIOPTUBHO-PEaOUIUTAIIMOHHOE,
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rurueHnyeckoe.  IloBblmeHne  (QyHKIMOHANBHOTO  COCTOSIHMSL — OpraHusMa U (hU3HYecKoi
MOATOTOBJICHHOCTH. CnocoObl  pernaMeHTanuu Harpy3ku: @OU3KYIbTYPHO-03A0POBUTEIbHBIE
METOAMKH U cucTeMbl. OCHOBHBIE (ha3bl 0310POBUTEIHHON TPeHUPOBKHU. OLIEHKA COCTOSIHUS 30POBBS
U (usmyeckol MOATOTOBICHHOCTH 3aHUMAIOIIUXCSH  (U3MUECKOH KYJIBTYpOH M CHOPTOM.
Oynkiuonansubie mpoosl (HCC, AL, XKEJI u T.1.).

Pazgen 2. /IBuraresibHble BO3MOKHOCTH Y€J0BEKAa — BOCHUTAHHE (PU3IHYECKHUX KAYECTB.
B®CK TITO. Meroguka opranuzauud u npoBeaeHuss BugoB wucneltaHuil ['TO. Cucrema
B3auMOJIeicTBUs B cdepe (u3nueckodl KyiabTyphl M cropra. Bocnuranue (pu3nueckux KadecTs,
o0yuaronmxcs (OTAe/IbHbIE KAYECTBEHHBIC CTOPOHBI JBUIATEIbHBIX BO3MOKHOCTEH YEIOBEKA).

Paznen 3. Meroamka oOpraHM3aluM M IIPOBe/leHUSI CHOPTUBHBIX COPEBHOBAHUI H
(Gu3kyJIbTYpHO-MacCcOBbIX MeponpuATHH. XapaKTEepPUCTHKAa CIIOPTUBHBIX COPEBHOBAHMN U
(GU3KYyIBTYpHO-MAacCOBBIX ~ Mepornpuatuii.  CHOpTUBHBIE  COPEBHOBAaHHUS,  IMPOBOAMMBIE IO
oOUIenpUHATHIM ~ TpaBwiaM. EauHbl  KaleHJapHbIl IUIaH  (QU3KYJIBTYPHBIX H  CIIOPTUBHBIX
MeponpusiTuif). Opranusanusi CHOPTUBHBIX Meponpusthil. Onumnuiickas xaptud. denepanbHble
(crienuanbHble, HAlMOHANBHBIE) 3aKOHBI cnopte. Kiaccudukanus CHOPTUBHBIX COPEBHOBAHUU.
HpaBcrBennbie otHomeHus B criopte. Fair Play («UectHas urpa») — Kak OCHOBa 3TUYHOTO MTOBEICHHSI
B crnopte. Koaekc crnoptuBHO# sTuku. [IpodumakTtrka HapymeHuil cnopTuBHOM »THKU. BAJIA.
Konexkc BAIIA. MexnyHnapoiHast KOHBEHIUsI 0 60phO€ ¢ TOMMHTOM B CIIOPTE.

Paznen 4. BocnurarenbHas padora

Ilenp BocnuTaTeNbHOM pabOThl — CO3JAAHME YCIOBUHM /Jii aKTUBHOM JKHU3HENEATEIbHOCTH
oOydaromuxcsi, HUX TPAKIAHCKOTO CaMOOIpeAeNeHus, Mpo(ecCHOHANILHOTO CTAHOBJICHHUS U
VHAMBUYaJIbHO-IMYHOCTHOM caMoOpealln3alliy B CO3UJATENIbHOM JESTENbHOCTU AJIsl YAOBIETBOPEHUS
noTpeOHOCTE! B~ HPABCTBEHHOM,  KYJIBTYPHOM,  HHTEJUIEKTYaJllbHOM,  COLMaIbHOM U
po(hecCHOHATLHOM Pa3BUTHH.

Bocnurarenshas pabora Ha kadenpe Gpu3nueckoro BOCIUTAHUS HAMpaBiIeHa HA OPraHU3alUIO
BOCIMTHIBAIOLIEH Cpelbl M YIpaBICHWE Pa3sHbIMU BHUJIAMHU JAESITEIbHOCTH OOYYaIOLIUXCSl C LEIbI0
CO3/IaHUS YCIOBUH IS UX MPUOOIIECHUS K COIMOKYIBTYPHBIM U IyXOBHO-HPABCTBEHHBIM LIEHHOCTSAM
HaponoB Poccuiickoit denepanuy, NOJHOLEHHOIO pPa3BUTHA, CAMOPA3BUTHS M CaMOpealn3aluu
JUYHOCTH MPU AKTUBHOM YYaCTHHU CAMUX OO0YUYaIOIUXCSL.

Hanpasnenus u Buabl AedaTeabHOCTH oOyyaronmxcs B BocnuTarenbHoi cucteme OOBO:

1 [TaTpuoTnyeckoe — yyactue B COPEBHOBaHUSAX, MOcBALeHHbIX J{HIo [ToOeanb! B Benukoit
OreuvectBennoit Boitae 1941-1945 rr. u [{aro 3ammrHrka OTedyecTa.
2. dusnueckoe, KylbTypHO-TBOpUYECKOE — (OPMHpPOBaHHE Yy OOYyUarOMIMXCs OEepekHOro

OTHOWIEHUSI K KYJIbTYpPHOMY HACIEAMIO M TPaJULUsSIM MHOTIOHAI[MOHAJIbHOro Hapoja Poccuiickoii
®denepauuu:

a. CryaeHdyeckoe MEXKIAYHApOJHOE COTPYAHUYECTBO —TipoBereHue Crmaprakuaabl
MHOCTPAHHBIX CTYIECHTOB;

b. VYyactue B Ciaprakuane PXTY um. JI.U. MenzaeneeBa no pa3audHbIM BHIaM CIIOPTA;

C. J10GpOBOIBYECTBO — MOMOIIH B TIOJTOTOBKE M MPOBEACHUS COPEBHOBAHUI Pa3TUYHOTO
YPOBHSI.

4 O0bem yueOHOH TUCHHMILINHBI

Cemectp
Bcero.
Buy yue6GHOI paGoThI 1 2 3 4
3E [ Akan | 3E [ Akax. | 3E | Akan. | 3E | Axan. | 3E | Axan.
9. q, Y, q. q.

O0mas Tpyr0eMKOCTh
JUCIHUILIMHDI 10 9,1 328 | 1.6 56 2.6 92 2.5 90 2.5 90
Y4eOHOMY IIaHY

KonrakTHas padora —
ayTUTOPHBIC 3AHATHUSA

pakTuyeckue 3aHATHSA 5,3 192 | 0.9 32 1,8 64 1.8 64 |09 32

53 192 | 0.9 32 1.8 64 1.8 64 |09 32
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(IT3)
CamocrosTeannas 38 | 136 |07| 24 |08| 28 |07| 26 |16]| 58
padora (CP)
KonrakTHas
CaMOCTOSITEIbHAS 0,8 0,2 0,2 0,2 0,2
padora 38 07 0,8 07 1,6
CaMocTosTEIBHOE
U3YYCHHE Pa3ciioB 135,2 23,8 27,8 25,8 57,8
JTACIATUINHEI
Buja urorosoro
3ayer 3ayer 3ayer 3ayer
KOHTPOJIS:
Cemectp
Bcero.
Bun yuebHoit paboThl ! 2 3 4
3E | Actp. | 3E | Actp. | 3E | Akaa. | 3E | Acrp. | 3E | Actp.
q, q, q. q. q.

OO01mas Tpy10eMKOCTh
AUCUHMILIMHBI 110
KonTakTHas padora —
ayJUTOPHbIE 3AHATHS
[IpakTrueckue 3aHATUS
d13)
CamocrosiTe/ibHAA
padora (CP)
KonraktHas

CaMOCTOSITEIbHAS 0.6 0.15 0.15 0.15 0.15

pabora 3.8 0,7 0.8 0,7 16
CaMOCTOHTCHBHOC

M3ydeHHE pPa3/iesioB 101.4 17.85 20.85 19.35 43.35
JMCIUILITHHBI
Bup urorosoro
KOHTPOJISA:

91 246 | 1.6 42 2.6 69 25| 675 | 25| 675

5,3 144 1 0.9 24 1.8 48 1.8 | 48 0.9 24

5,3 144 1 0.9 24 1,8 48 1.8 | 48 0.9 24

3,8 102 | 0.7 18 0,8 21 0.7| 195 |16 | 435

3avuer 3avuer 3avueT 3avuerT

AHHOTanus padoyeil NporpaMMbpl AU CHHUIIIMHBI
«BBenenue B UH(pOpMaLMOHHBIE TEXHOJIOIHID)

1. Heap aucoMmIMHBbI — O3HAKOMJIEHHE CTYJEHTOB C TEOPETHMYECKUMH, NMPAKTUYECKUMHU U
METOJIOJIOTHYECKUMHU OCHOBAMM COBPEMEHHBIX HMH(OPMAIMOHHBIX cucTteM. B pamkax wusydeHus
JUCLHUIUIMHBL Y CTYAEHTOB (OPMUPYIOTCS TEOPETHYECKHE 3HAHUS M IPAKTHYECKUE HAaBBIKU IO
MHCTPYMEHTAJILHBIM CpPECTBaM MporpaMMHoro odecnedenus. CTyA€HTbI U3Y4alOT Ha MPAKTUKE BUIbI
UH(POPMALIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTarte u3y4yeHusl TUCHHUIJIHHBI 00yYAIOIIUIACH T0/I2KeH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU ¥ UHIMKATOPAaMH UX JTIOCTUKECHUS:

OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-8.1; OIIK-8.2; OITK-8.3.

3namey:

- MPOLIECChl, METO/Abl IOHWCKa, cOopa, XpaHeHHus, o0OpabOTKH, MpenCcTaBIeHMUS,
pacrpocTpaHeHuss HHGOpPMAallMd M  CIIOCOOBI OCYIIECTBICHHMS TaKHUX TIPOLECCOB U METO/0B
(uHpOpPMAaIIOHHBIE TEXHOIOTHH )
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- COBpPEMEHHBIE MHCTPYMEHTAJIbHBIE CpEAbl, MPOrPAaMMHO-TEXHHUYECKUE IIaT()OpMbl U
IIPOrPaMMHBIE CPEACTBA, B TOM YHUCJIE OTCYECTBEHHOI'O IPOU3BOACTBA, UCIIOJIB3YyEMBbIEC ISl PEIICHUS
3a1a4 IpoQecCuOHAIBHOMN eI TENTbHOCTH, U IIPUHIMITBI UX PAOOTHI.

Ymems:

- BBIOMPAaTh W HCHOJB30BATh COBPEMEHHBIC HH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE H
UHTEJUIEKTYaJIbHbIC TEXHOJIOIUH, HHCTPYMEHTANIbHBIE CPE/bl, IPOrPAMMHO-TEXHUYECKHE TIaT(HOPMBI
U IpPOrpaMMHBIE CpPEICTBA, B TOM 4YHCIE OTEUYECTBEHHOIO IIPOM3BOJCTBA, AJIs pElICHUs 3anad
npogeccuoHaIbHOMN e TeIbHOCTH

- aHAJIM3UPOBATh NPOMECCHOHATIBHBIE 3a]laul, BHIOMpATh U MCIIOJIb30BaTh MOIXOASIIUE
HUT-TexHomoruu.

Braoemy:

- HaBBIKaMU pa0oTHI ¢ JekamuMu B ocHoBe U T-pemieHuit JaHHbIME

- HaBbIKAMU IPUMEHEHHS COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKALMOHHBIX U
WHTEJJIEKTYaJbHbIX TEXHOJIOTUH, WHCTPYMEHTAIBHBIX CpPEICTB, B TOM YHCIE OTEYECTBEHHOI'O
IIPOM3BOJICTBA, I PELICHUs 3a7a4 NPo(eCcCHOHAIBHON AeITEeIbHOCTH.

3. KpaTkoe coep:kaHue M CHUILIAHBI

Pa3znen 1. BBenenue B uHGOpMAMOHHbIE TEXHOJIOT M.

1.1. CtpykTypa OIepalMOHHBIX CHUCTEM, IaKeThl MPHUKIAIHBIX nporpamm, Microsoft Office.
Knaccugukarus nporpaMMmHbIX cpecTB. CHUCTEMHOE U MpHKIaHOE nporpammHoe obecneuenue I1K.
0030p omepanuonnbix cucteM (OC). INpunmumel cozmanus u cocraB OC: smpo, uHTEp(elic,
npaiiBepsl. Kpartkas xapakrepuctuka WINDOWS, wmonynbnblid npuHuun mnoctpoenus. Cpena
WINDOWS: okHa, BX 3JIeMEHTBI, pa00Ta B MHOTOOKOHHOM PEXKHIME.

1.2. TekctoBblii pegakrop WORD, pemakTopbl MaTeMaTHUYECKUX M XUMHUYECKUX (OPMYIL.
Bo3MoxkHOCTH co3maHus ANEKTpoHHBIX mpeseHTanmii  (Power point). Co3maHue JTOKyMEHTOB
pasinyHbIX (GopM (CTaHAApPTHBIX M HecTaHAapTHhIX). Co3laHue U PEeJaKTUPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MaTEMaTHYECKUMHU M XUMHYECKUMH (HOPMYIIaMH.

1.3. Tabnuunsiii nponeccop EXCEL: o030p, Tumbl u agpecanusi sueek, (opmar sdeexk,
BcTpoeHHbIe pyHKIMH, popmatupoBanne Tadbmul. EXCEL: Bo3MOXHOCTH TaOIIMYHOTO PEIaKTOpa U
UCIIOJIb30BAaHUE €ro0 JJIs pelleHus: HH(POPMAllMOHHBIX U HHXKEHEpHbIX 3a1au. [loctpoenue rpadukos u
Jarpamm.

1.4. EXCEL. Oneparun ¢ maccuBamu. Pa3zpaboTka U peanu3aiusi IpOCTEHIINX aIrOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH penakTopa (HaxoXXIEHHE MaKCHUMalbHOro (MHUHHMAJIBHOTO)
JJIEMEHTa BEKTOPAa U MaTpPHILbI, HAXOXKICHUE CYMMBI DJIEMEHTOB BEKTOPA W MaTpPHULbI, BHIYUCICHUE
MaTpUYHBIX BbIpaXKeHUi). Perienne BBIYMCIUTENbHBIX 33/a4 C UCIHOJb30BaHUMEM Tabiul. Pemienue
CJIAY c ucnonp3oBaHHEM 00OpaTHON MaTPHIIbI.

1.5. EXCEL Iloctpoenue rpadguxoB u auarpamMMm. Pacuer (pyHKIMOHAJIBHBIX 3aBUCUMOCTEN U
NOCTpOeHHE TpapUuecKux H300pakeHui ¢ wucnoiab3oBaHueM craHaapTHbIX ¢(yHkimii EXCEL u
Mmactepa pyHkuuid. [ToctpoeHne nmoBepxHOCTeN ¢ HUCIOJIb30BaHUEM MacTepa nuarpamm. Iloctpoenue
JIMHUM TpeHaa.

Pa3nes 2. Anroputmbl M 0CHOBBI IporpaMmMupoBanus Ha s3bike MATLAB.

2.1. AnroputMsl, TUIIBI anroputMmoB. [loHaTue anropurMa u ero cpoictBa. CocoOb! 3amucu
aIrOpuTMOB. MOAYIBHBIM NPUHIMUI ITOCTPOCHUSI AITOPUTMOB M IporpamMM. [laker KOMIbIOTEpHOR
mareMaTHkd MATLAB. XapakTepucTHKU S3bIKOB IPOTPaMMUPOBAaHUS. DBOJIOLUS U Kiaccuukanus
A3BIKOB  MPOrPAaMMHUPOBAHMS, HUMIIEpPATUBHbIE, (PYHKUHOHAIbHBIE, JIOTUYECKHE, OOBEKTHO-
OPUEHTUPOBAaHHbIE, WX KOMOWHAIMU. [IOHATHS TpaHCIALMM, KOMOWIALUHM, WHTEPHpETaldd, WX
pasznuuus. SI3bIKM MPOTrpaMMUPOBAHMS BBICOKOTO YpoBHA. CTPYyKTypHOE MNpOrpaMMHUpPOBaHUE, €ro
ocobenHoctu. O030p MakeToB KOMIBIOTEpHOU MaTeMaTrku — Matlab, Mathcad, Mathematica.

22. Cpema MATLAB. OcHOBHBIE CTPYKTYpsl W  HOPUHIUIBI  CTPYKTYPHOI'O
IPOrpaMMUpPOBaHUsA, WUIOCTpanus. ba3oBble alropuTMHUecKHe KOHCTPYKIMM  (ClIE€OBaHUE,
BETBJICHHE, IIOBTOpPEHME), UX peanuszauuud. OmnepaTopsl s3bika mnporpammupoBanuss MATLAB.
OcnoBuble pemarenu (solvers) MATLAB jna peanu3anuu  BBIYHCIUTEIBHBIX —aJTOPUTMOB.
bubnuoreka cranmapTHeIX QyHKIME Size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp,
log, sgrt, numa2str, disp, printf.
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2.3. Iloctpoenne rpadpukoB GYHKIMU OJHOM M BYX MepeMeHHbIX. Vcronb3oBanue GyHKUIUI
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadpuxoB (3arojJoBKH,
MOJAMKCH 1O OCSIM U TIp.).

2.4. Omnepauuyd HaJ MacCUBaMH: BEKTOpaMH W MaTpulaMU - CIOKEHHE, YMHOXEHHE,
TpaHCHOHUpPOBaHKE, oOpamieHue (inv), BBIYMCICHHE HOpPMBI (norm), panra (rank) u ompenenuTens
maTpulbl (det ). AJTOpUTMBI HaXOXKJIEHUS MaKCHUMaJlbHOTO, MUHHUMAJIBHOTO 3JE€MEHTa B MAacCHUBE,
QITOPUTMBI COPTHPOBKH M X peanu3anus (Hanpumep, Selection Sort).

Pasnen 3. UmumcieHnble MerToabl. Peanu3anmusi npocreHmMx aJropurMoB B cpeje
MATLAB.

3.1. YucrneHnHble METOIbI, XapaKTEPUCTHKA U UX OCOOEHHOCTH, MOHATUE CXOJUMOCTH METOA.
DNeMEeHTbl TEOPUH MOTPELIHOCTEH, KJIacCHU(pUKalUs MOTPEIIHOCTEe, aOCOM0OTHAS U OTHOCUTEJbHAS
HOTPEIIHOCTb, MOHATHE (PYHKIIMH HOPMBI. BBeJleHHE B CTATUCTHKY. AJTOPUTMBI ISl CTATUCTHYECKON
00paboTku nHpOpMaKuU (BBIYUCICHHE TOYSUHBIX U HHTEPBAIBHBIX OLIEHOK PE3YJIbTAaTOB U3MEpsieMOon
BenuuKHb), uX peanusanuu B [IKM MATLAB. Hcnons3oBanue ¢yHKimi min, max, median, var,
polyfit, polyval.

3.2. Ilpubmmxenue ¢yHkuuid. MHTepronsanus MHOrowieHamu. KycouHass HMHTEpIONSIUsL
(crmaitH). Ouenka norpemrHoctd. @ynkuuun MATLAB st paGotsl ¢ MHOrowieHamu polyld, polyval,
polyfit, polyder, polyint.

3.3. BrbruncneHue ompeneNeHHbIX HHTETPalioB, AJITOPUTMBI METOJOB MPSMOYTOJIHHHKOB,
Tpaneuuii M CHUMIICOHA, OLEHKAa MOTPEIIHOCTH MeToJI0B. Peanmu3anus anropuTMOB YHCIIEHHBIX
METO/IOB BBIYMCIICHMS OIpeAeNIeHHbIX HHTerpasioB B cpene MATLAB, npuMeHnenue craHgapTHBIX
dynkuwmii trapz, quad, integral

3.4. UccnenoBanue GyHKIUN OAHON mepeMeHHoi. Pemenue HenuueitHoro ypaBuenus f(x)=0.
Otnenenue KopHed. ANTOPUTMBI YTOUHEHHUS KOpHS (METOJA IIOJIOBUHHOrO JeneHus, HpioToHa,
npoctoii urepanuu). CpaBHUTENbHBIE XapakTepucTuku. Peanuzamnus anroputmoB B cpene MATLAB
110 OJIOK- CXeMaM U C UCIIOJIb30BaHUEM peliaTeneii roots, fzero.

3.5. HWccnenoanue ¢yHKIMM onHOM mepemeHHoil. Ilomck »skcrpemyMma  QyHKIMH
BrraucnuTenbHbie aaropuTMBbl HAXOXKICHUS JIOKATBHBIX M III00AJBHBIX SKCTPEMYMOB (METOJ JICIICHUS
OTpe3Ka MOoIMojaM, METO] 30JI0TOT0 CEYeHHs ), UX peann3aliy Mo OJIOK- cCXeMaM U C UCIOJIb30BaHUEM
pemarens fminbnd B cpene MATLAB.

Pasnen 4. Komnbrorepusblie cetu. ba3pl 1aHHBIX.

4.1. KomnbplOTepHBIE CETU: TOIMOJOTUU CETeH, WX XapaKTEPUCTHUKUA. TOMOJOTHU CETeH:
3B€3[Has, IIMHHAsA, KosblieBas. CeTH 3aKkphITOro THIIA: JIOKAIBHBIE M PACHPENEICHHBIE CETH,
KopropatuBHble ceTu. [IporpaMmmMHO-TeXHUYECKOE oOecreueHne: aapecalusi, onepaluoHHas cucrema,
aJanTepsl, JpaiBepbl, MPOTOKONBI (0cOoOble S3BIKM, Ha KOTOPBIX OOMEHHMBAIOTCS HWHMOpManuen
KOMITbIOTEpHI B ceTH, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'nobansHbie cetn pazaunuHoro macimraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxnoctu cetu HWutepner, Cuctema TenekoHdepeHuuil. OnekTpoHHas nouta. Jloctym Kk
UHPOPMALIMOHHBIM pecypcaM. 3amura uHpopMmauuu. IloHsTHe 0€30MacHOCTH KOMIBIOTEPHOM
MH(pOpMallMU: HAEKHOCTh KOMIIBIOTEPA, COXPAHHOCThH JAaHHBIX, 3alIMTa OT BHECEHHUS M3MEHEHHMH
HEYNOJHOMOUYEHHbIMU 50 JIMIIaMH, COXpaHEHUE TalHbI MEPENUCKUA B AJIEKTPOHHOM CETU AJITOPUTMBI
3alUThl MH(pOpPMALMM: METOAbl 3allUThl, KOMIIBIOTEPHBbIE BHUpPYChl M OopbOa ¢ HuUMHU. MeTomsl
peanu3anuy 3aiuThl THGOPMAIIUU: TPOrpaMMHBIE, allapaTHbIe, OpraHU3aI[MOHHEIE.

4.3. Uudopmannonnsie cucrteMbl. CucTembl ymnpabiieHuss OaHKaMu M 0a3aMu JTaHHBIX.
Pensimonnas monens naHHBIX. CTpyKTypa 3amucH, METOIbl noctyma K uHpopmamuu. OOMeH
JaHHbIMU ¢ ApyruMmH npuioxkeHuaMu WINDOWS: TekcTOBBIMM peJakTopaMu M 3JIEKTPOHHBIMU
TabIuIaMu.

4.4. Pensmmonnas ©Oa3za pganabix ACCESS. I'maBHoe OKHO, MEHIO KOMaHI, ITaHEIb
uHCTpyMeHTOB. Co3fjaHne U OTKphITHE 0asbl JaHHBIX. BBOA M pelakTUpPOBaHUE JAAHHBIX B PEKHUME
TaOJIMLBI U peKUMe KOHCTpYKTOpa. POpMUPOBaHKE 3alIPOCOB. 3aMPOCHl TPOCThIE U MHOTOTaOIUYHEIE,
3anpocel ¢ ycioBusiMu. Co3nanue ot4eToB UM (opM. TexHOJOrus peanus3aluu MPOCTEHIIMX 3ajad
cpenctBamu CYBJl ACCESS.

Pasnea 5. IIKM Python n ocoGeHHOCTH ero peajJm3anuu 1JIsl pelIeHUs] PACYETHBIX 3aJa4
B XMMHUH ¥ XUMUYECKOH TEXHOJIOTUM.
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5.1. OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK MporpammupoBanusi Python: 0630p. OcoGennocTu u
CBOHMCTBa O0BEKTHO-OpHEeHTHpOBaHHOTO mporpammupoBanus (OOII). Co3ganue W MCHOJIB30BaHUE
muctpuOytuBa Anaconda. Madpactpykrypsl Spyder, Jupiter, cTpykrypa si3bika. OCHOBHBIE CTPYKTYpPBI
JaHHBIX (CIIMCOK KOPTEX, OOBEKTbl) M Omepauud Hajg HUMH. AJroputMbel. OCHOBHBIE
ITOPUTMUYECKHE KOHCTPYKIIMH (CIIeJOBaHUE, BETBICHUE, IIUKIIBI) M UX peanu3anus B Python.

5.2. Bengenue B mporpammupoBaHue Ha si3bike Python. CTpykTypa mporpammbl, OTCTYIIBI,
MOJYJIH, OIEepaTopbl, (YHKIUU (MMEHOBAaHHbIE W AHOHHMMHBIE), O0coOeHHOCTH. CTaHAApTHBIE U
HecTaHnapTHele (QyHKIMKH Python (o0miero Ha3HadeHWs, MareMaTHYecKue, 0OpaboTKa CTPOK,
BBO/I/BBIBO]T).

5.3. Pa3paboTka anropuTMoB, MPOrpaMMHUpPOBAHUE M OTJIAJKa mporpamm Ha Python (B cpenme
Spyder). Ynpasistomue kouctpykiuu if, for, while.

5.4 O030p TpeaMETHO-OPUEHTUPOBAHHOW OuOMMOTeKHM Momyned Python st HaydHBIX H
WH)KEHEPHBIX BbIYMCICHHH SciPy (Momymm scipy w numpy, a Takxke matplotlib), cpaBHeHue c
MATLAB. OchHoBHast cTpykTypa AaHHbIX NumPy i BEKTOPHBIX M MaTPUUYHBIX BBIYUCICHUM
ndarray. OcoO€HHOCTH BBITIOJIHEHUS IEUCTBUN HAJl MAaTpULIaMU (CJIOKEHHE, BBIUNTAHUE, YMHOKEHUE,
oOpamienue) Ha si3bike Python. Mupopmanmonnsie marpuuHble (GyHKIMH (HOpPMa, OMPENEIHUTENb,
paur). Meronsl ndarray — T, copy, shape, sSize, ndim u 1p., WHIEKCHpOBaHHE, MAaTPUYHOE
npousBeneHue U QyHKmmH Moxyias numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

5.5 Iloctpoenue rpadukos B Python ¢ nucnons3zoBannem moyns matplotlib. @ynxmum moysst
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcranoBka mapameTrpoB u
AHHOTHUPOBaHUE TPa(UKOB.

Pa3nesn 6. MeToabl BHIYUCINTEIbHOH MaTeMaTUKH. OCHOBHBIE 3TAaNbl PellleHUs 32/1a4 Ha
IBM. Pemenue cucreM JIMHeHHBbIX ajreopandeckux ypasuenuii (CJIAY).

6.1. Ilpsmble ¥ UTEpallMOHHBIC YHUCICHHBIE METOABL. DIEMEHTBHl TEOPUU MOTPEIIHOCTEH.
[Monsitne HOpMmbL. OCOOCHHOCTH MAamMHHOW apudmernku (kpatkmii 1OBTOp). OcobeHHOCTH
BBITMIOJTHEHUSI IEHCTBUIN HaJl MaTpullaMu (CIIO’KEeHUE, BBIYUTAHHE, YMHOXKEHHE, 00palleHre) Ha A3bIKe
Python, nadopmaronHbie MaTpudHbIe GYHKIUH (HOpMa, ONIPEICIUTENb, PAHT).

6.2. Pemenue cucreMm JuHeHbIX anreOpandeckux ypaBHeHuil (CJIAY). IloctaHoBka 3amaym.
[Horpemnoct. MeToabl ¢ HCNONB30BAaHMEM OOPATHOM MAaTPULIBI U METOJl MPOCTHIX HTEpalLuil.
Pemenne CJIAY B Python ¢ ucnonbs3zoBanueM moayneit numpy.linalg u scipy.linalg. u gynxuwmii det,
rank, inv, cond, norm, solve.

6.3. O630p meTonoB pemenust CJIAY. BeruncnurenbHasi yCTOMYUBOCTD, CXOAUMOCTh METOIOB.
OOyc/OBNEHHOCTh  CHCTEMBI JIMHEWHBIX anreOpandyeckux ypaBHeHud (CJIAY) wu  ducio
00yCIIOBIEHHOCTH.

Paznen 7. OOpadorka pe3yjJbTaToB u3MepeHHsi OaHOW Beauuunbl. [IpudamxeHue
(pyHxkuMM MHOro4jeHaMH ¢ OJHOH He3aBHCHMMOH mnepeMeHHOH. Pemenue cucreM HeJMHEHHBIX
ypaBHeHuii (CHY) yuc/ieHHbIMH METOIaMHU.

7.1. OGpaboTKa 3KCTIEpUMEHTAIBHBIX JaHHBIX. ToUYeYHbIE U HHTEpBalbHbIE OLEHKU. DYHKIIUH
Python. Onpenenenne kpurepusi CTbroIeHTa

7.2. Ilpubmxkenue GyHKUUH. MeTolbl MHTEPIIOIALUN 3aBUCUMOCTEH ¢ OAHON HEe3aBUCHMOM
nepeMeHHoi. HTepnosiionHbiii MEHOTOWIeH Jlarpanxka, peanusanus B Python.

7.3. [Tpubmmkenue GyHKIME. MeToapl anmpoKCUMAIINH 3aBUCUMOCTEHN ¢ OJHON HE3aBUCHUMOM
nepemMeHHoil. Merox nHamMenbmmx kBaapatoB (MHK). Wcnonb3oBanue ¢ynkumii Python nans
anmpokcumaru 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsg_linear.

7.4.. AnropuTMBI METOJa MPOCTON HMTepanud u Metojga HeroroHa - Padcona mns pemenus
CHY. CxopocTh CXOJUMOCTH, OLIEHKU NOrpelHocTy. Peanuszanus metonos B Python.

7.5. Metoauka MCIONB30BaHUS pelaTeseldl B MoJyne scipy.optimize, dyHkuuu root_scalar,
root.

Paznen 8. Pemienue 3a1a4 MHOrOMepHO# ONTUMHM3AIUN YUCJIEHHBIMUA METOAAMHU. AHAJIU3
U perreHre AU depeHuHaNbHbIX YPABHEHUH YUCIEHHBIMH METOJaMU.

8.1. Kimaccudukamnus 3agad ¥ METOJOB ONTUMM3AIMU. METO rpaJlueHTHOrO CIycka. MeTon
negopmMupyemMoro MHOrorpaniuka. Peanusanus meronos B Python.
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8.2. Berpoennbie Metonbl SciPy. Beibop pemrarenss B momyse scipy.optimize BcerpoeHHbIe
MeToabl SciPy, dyHkmuu minimize scalar, minimize.

8.3. AnropuT™MBl METOZIOB pelieHus AudQepeHInaIbHbIX ypaBHeHUH. MeToipl Diiepa U ero
Moaudukanuu. Peanuzamnus meronoB B Python. BeiGop pemarens B Moayne scipy.integrate, pyHKIun
solve_ivp, solve_bvp.

4. O0beM AUCHUNJIMHBI 1 BBl Y4eOHOI padoThl

Cemectp
Bcero
B yueGHoi paGoTs! 1 cemecTp 2 cemecTp
3E Axan. 3E Axan. 3E Axan.
q, q, q,
O01asi Tpy10eMKOCTh 6 216 4 144 2 79
JUCIUIIINHBI
KonTakTHasi pabora — ayiuTOpHbIE 3,78 136 2.36 85 1,42 51
3AHATHA:
Jlexumnm (JI) 0,47 17 0,47 17 - -
ITpaktrueckue 3ansatus (113) 1,42 51 0,94 34 0,47 17
Jlaboparopusie paboTsl (JIP) 1,89 68 0,94 34 0,94 34
CamocrositesqbHasi padora (CP) 1,22 44 0,64 23 0,58 21
KoHTakTHas camocTosiTelbHast paboTa 0,2 - 0,2
CamocrosTenbHOE U3y4eHue pasaenos | 1,22 43.8 0,64 23 0,58 208
JUCLIUIUINHBI
Bujabl KOHTpOJIS
IK3aMeH 1 36 1 36 - -
KoHTakTHas camocTosiTellbHast paboTa 0,4 0,4 -
CaMoCTOSATEeIBHO H3YYCHHUE Pa3JIeiioB 1 35,6 1 35,6 - i
JUCLIUIUINHBI
Bujg uTOroBOro KOHTPOJIS: JK3aMeH 3ader
Beero 1 ceMeCTpC eMeCTpZ ceMecTp
Bun yuebHoii paboThI
3E AII(Ia)I. 3E AcI:lTp. 3E AcI:lTp.

OO01mas Tpy10eMKOCTh 6 162 4 108 5 54

AU CIUAILINHBI

KonTakTHasi padoTa — ay1uTOpHbIE 3,78 102 2.36 6375 | 142 | 38.25
3AHATHA:

Jlexruu (JI) 0,47 | 12,75 0,47 12,75 - -
[Tpaktnueckue 3austus (I13) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
Jlaboparopubie paboTs (JIP) 1,89 51 0,94 25,5 0,94 | 255
CamocrosiTtesnnas pa6ora (CP) 1,22 33 0,64 17,25 | 0,58 | 15.75
KonTakTHas camocTosiTenbHas paboTa 0.15 - 0.15
CamocrosTenbHOE U3ydeHue pasaenos | 1,22 39 85 0,64 93 0,58 15.6
JIACIIUIUTHHBI

Buabl KOHTPOJIsA

IK3aMeH 1 27 1 27 - -
KonTakTHas camocrosiTenbHas paboTa 0,3 0,3 -
CamocTosATENBHO U3YUYEHHE Pa3IEIOB 1 26.7 1 26.7 - i
JIACIIUIUTHHBI

Buja nToroBoro KoHTpoOJIs: JK3aMeH 3auer
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5.2 IucuunauHbl 4acTH, GopMHpPyeMoii y4aCTHHKAMH 00pa30BaTe/JbHbIX OTHOLICHHI
(00s13aTe/IbHBbIE BADHATHBHBbIE THUCIIUTLIMHBI)

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«JlaGopaTopHbIil NPAKTUKYM 110 OPTraHNYECKON XUMHN»

1 Heap AMCHMIUIMHBI — MPHOOpPETEHHE CTYICHTAaMH OCHOBHBIX 3HAHMW M HAaBBIKOB IS
OCYILECTBJICHHS CUHTE3a OPraHMYECKUX BEIIECTB.

2 B pe3yJjbTaTe U3yuyeHHs JUCUMILIMHBI 00y4AIOIUICH 10JIKEH:

Obnadamys CleAyOMKUMI KOMIIETEHIIMAMHU M UHAMKATOPAMH UX TOCTHUKCHUS:

VK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; TIK-2.1; [1K-2.2; TIK-2.3; TIK-3.1; T1K-3.2; TIK-3.3.

3uamo:

- TEXHUKY 0€30MacHOCTH B 1a00paTOPUH OPraHNYECKON XUMHUH;

- MPUHIUIIBI 0€301aCHOT0 00pAIEHHUS ¢ OPTaHUYECKUMHU COCTMHEHUSMU;

- METOABI ¥ BUJIBI XpOMaTOrpaduu Ut ONPEICTICHUS COCTaBa PEAKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI ~ CIIOCOOOB  BBIZCNCHHS, OYHUCTKA W  HICHTU(UKAIIH
OpPraHUYECKUX BEIECTB;

- HKCHEPUMEHTAIbHBIE METO/bI IPOBEIECHUS OPraHUYECKUX PEaKLUUi, IPOTEKAOLIUX 110
pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIC OOIIME METOIWKH B3AaMMHOH TpaHCPOPMALUU KIACCOB OPTraHUYECKUX
COCIMHEHUM.

Ymemn:

- IPUMEHATh TEOPETHUECKUE 3HAHMUA U HKCIEPUMEHTAIbHbIE METOJbl HCCIIEI0BaHUS
OpPraHUYeCKO XMMHHU NIPU PEHICeHUH MPO(EeCCHOHANBHBIX 33/1a4;

- chopmynupoBaTh IpodIeMy U 0OOCHOBaTH BBIOOP MPHOOPOB M IKCIIEPUMEHTAIHHBIX
METO/I0B MCCIeI0OBaHUs, IIOCTAaBUTh LIEJIU U 3a/1a4l U HAMETUTb IyTH UX JTOCTUKECHUS;

- CHUHTE3UPOBATh COEIMHEHMS 10 MIPEUIOKEHHON METOIUKE;

- IIPOBECTHU BBIJICJIEHUE U OUUCTKY CUHTE€3UPOBAHHBIX BELIECTB HA OCHOBE TEOPETUUYECKUX
3HaHUH 110 OPraHUYECKOW XUMHH;

- BBIOMpATh PAallMOHAIIBHBINA CIIOCOO BBIJENIEHUS U OYMCTKU OPIraHUYECKOTO COEANHEHMS,

- MIPE/ICTaBIATh JaHHbIE TAOOPATOPHOIO MCCIEA0BAaHUS B BUJI€ TPAMOTHO O(OPMIIEHHBIX
METO/IHK;

- MPOBOAUTh AHAIM3 M KPUTHUYECKH OLEHUBATh MOJYYEHHbIE OSKCIIEpUMEHTAIbHbIE
JTaHHbIe, 0000111aTh U JieaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMNBITOB;

- BbIOpaTh COco0 MJIEHTU()UKALMN OPTaHUYECKOTO COEMHEHUS.

Braoemy:

- KOMIIJIEKCOM COBPEMEHHBIX IKCIEPUMEHTAIbHBIX METO/J0B OPraHMYECKON XUMUU s
pelIeHHs] KOHKPETHBIX MCCIIE0BATENbCKUX 3a/1aY;

- HKCHEPUMEHTATIbHBIMU METOAaMU IPOBEICHUS OPraHMUECKUX CUHTE30B.

- OCHOBHBIMH METOJJaMH UACHTU(DUKAIIMY OPTraHUYECKUX COeTUHEHUN

- npueMamu 00paOOTKH U BBIZCTICHUS] CHHTE3UPOBAHHBIX BEIECTB;

3HaHUSIMM OCHOBHBIX 3aKOHOB OpPTaHWYECKONW XUMHMH JJIsl COJepXKaTeIbHON WHTEepHpeTanuu
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3 Kparkoe conep:kaHue JMCIHHUIITHHbI

Paznea 1. «I[IpaBuiia u meToabl padoThl B 1a00paTOPHUU OPraHUYECKO XUMHN

1.1  IlpaBuna 6e30macHOi paboOTHI B 1aOOPAaTOPUHN OPraHUYECKON XUMHUH

besomnacHble mpuemsl U paBuiia paboTkl B 1a00paTOpUH OPraHUYECKONH XUMHUU.

1.2 Meroasl paboThl B 1a00paTOPHH OPraHUYECKOH XUMHUH

O6mme meTonpl pabOTHI B J1abopaTopuu opraHnydeckord xumuu. HarpeBanme. OxaxacHHe.
[IepememmuBanue.

1.3  JlaGoparopHas nocyza, 000pyaoBaHue 1 NpuOopsl

Ilocyna, nambosnee wacto npumMmeHsemas B sabopatopuu. I[lpubopsl ans omnpeaeneHus
Temreparypsl miasnenus. Becel. Tepmometp. Potophslit ucniapurens. Pedpakromerp.
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Pazgen 2. «Meroabl MIEHTH(PHUKANUH, OYHCTKH M BbIIeJIECHUS OPraHMYecKUX
coeIUHEeHHI»

1.1  Xpomarorpadus

WNnentudukanuss opraHMYecKUX BEIIECTB MOCPEACTBOM pPa3IMUYHBIX BHUJOB Xpomarorpaduu
(TCX, xpomarorpadus Ha Oymare, nonooomMenHast xpomarorpadus, BOXX). [lpumenenne TCX nns
UICHTU(UKAIIMY OPTaHWYECKUX COCIMHEHHH. AJICOPOCHTBHI W IJIOSHTHI, HCmojb3yeMble B TCX.
Bei6op amoenta. OOHapyxkeHue BemiectB. OOHapykeHue BemecTB. KodapduiumeHT yaepKuBaHUS.
Koaddumuent pacnpenenenus. Pabora ¢ kanuuisspaMu.

1.2 Meroabl OYUCTKY KUJIKUX BemiecTB. [leperonka

DKCTpaKIus, JJIs1 U3BJICUEHUs (BBIJICICHUS) OPraHUUECKOro BEIIECTBA U3 BOJAbL. DKCTPAKIIUS C
MOMOUIbIO JIETUTENbHOM BOPOHKU. BpIcylmmBaHHe SKCTpakToB ocymuTeneM. lleperonka. Bumsl
neperoHku ((ppakuuoHHasi, BaKyyMHas, IEperoHKa C TIapoM, INpPU aTMOC(HEPHOM JaBIICHUH).
BricymmBanue xuakocreil. Ocymutenu. OmnpeneneHue TemmepaTypbl KumeHuss U koddduumenra
npeinomienusi. @PpaknuoHHas meperonka. Pabora ¢ ¢unbrpoBampHON  Oymaroil. OTronka
pacTBOPUTEIIS.

1.3 Meroabl OUMCTKHU TBEpABIX BemiecTB. [lepekpucrammmsanus

MeToapl OYUCTKH TBEpIbIX BellecTB. Bosronka (cyOnmmanusi). Temmeparypa BO3TOHKU H
TeMIeparypa IUIaBJI€HUs, BO3roHsoIlerocs emecTBa. llpubop mna Bosronku. Ilepeocaxnenue.
[Tepexpucrannuzanus. Jransl nepekpucraminzauuu. [londop pactBoputens. HaceieHHbIH pacTBOp.
lopsiuee  unpTpoBanme, BakyyMmMHas QuibTpanus. OmnpeneneHne TeMIepaTypbl —IUIaBICHHS.
TemmnepaTypa miaBaeHUs] CMEIIAHHOM MTPOOBI.

Paznen 3. «CuHTE3 OprannvecKux coeuHeHni»

3.1  Cunresbl

enu u 3amauu HSKCIEPUMEHTa B OPraHMUYECKOM CHHTE3€. TeopeTudyeckrue OCHOBBI Ipoliecca.
Boi6op ycnoBuii peakiuu. Pacuer cunTe3za. OO6mue mpaBuia MOATOTOBKU M HPOBEACHHS CHHTE3A.
Texuuka 6e3onacHocTu. [Ipubop mns nposenenus: cuntesa. [lposenenue omnbita. KoHTpous 3a xogom
peakiuu. Briienenue, ounctka W aHanu3 MpoaykTa. CHHTE3bl BEHIECTB Pa3lIMYHBIX KIIACCOB
OpraHMYecKUX coeauHeHui. [IpoBeneHne skcnepuMeHTaIbHBIX METOJJOB UCCIIEI0BAHUS PEAKIIMIA.

[IpoBenenue peakiuii, MPOTEKAIOIIUX 10 MEXaHU3MaM:

- HyKJ1€0()UIIbHOTO 3aMEIlIEHUs] — CUHTE3 IaJIOr€HaIKaHOB;

- HYKJICO(DUIBHOTO NMPHCOEIMHEHHSI — CUHTE3 CJIOKHBIX 3(DUPOB KapOOHOBBIX KHCIIOT, aMHJIOB
KapOOHOBBIX KUCIIOT, a30TCO/IEPKALIUX aJbAETUIOB U KETOHOB;

- JNeKTpOo(UIBHOTO 3aMEUIeHHs B apOMAaTUYECKOM psAAy — peaklud HUTPOBaHU,
OpomupoBaHus, CyIb(PUPOBAHUS;

- peakuMii AMa30TUPOBAHUS U a30COUETAHNUS;

- peakiuid OKHUCIeHHS (CHMHTe3 areTroHa, 1,4-0eH30XWHOHA, OCEH30HWHON KHCIOTBHI) U
BOCCTaHOBJICHHUS.

4 O0beM yueOHOH TUCUMILIHHBI.

O0bem 1MCOMIIIMHBI
Bup yueOHoit padoTbl
3F Axkan. | Actp.
4. u.

OO01mast Tpy10€MKOCTb JHCHHUIIIHHBI 5 180 135
KonrakTHas padora — ayMTOPHbIE 3AHATHSA: 0,89 32 24
JlabopaTtopHsbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 4,11 148 111
KoHTakTHas camocTosiTelIbHas paboTa 411 0,2 0,15
CaMocTosiTenbHOE U3YUEHUE PA3/IeTI0B IUCIUILIUHBI ’ 147,8 | 110,85
Buj HTOroBOro KOHTpOJIs: 3auer
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AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«AHaIMTHYECKAs] XUMUSA U PU3MKO-XHUMHUYECKHE METO/Ibl AHAJIU3A IV MATEPHAJTIOBEAeHUSA U
TEXHOJIOTUH MAaTEePHAJIOB)

1 eap AUCHUIUIMHBI — TPUOOpPETCHHE OOYYAIONIMMUCSI 3HAHUW © KOMIICTCHIIHUH,
HEOOXOUMBIX JIJISl peLICHHs] KOHKPETHBIX 331a4 XMMHYECKOTro aHaJIn3a.

2 B pe3yjbTaTe u3yuyeHHs JUCHMILIMHBI 00yYAIOIIUACH 10JI/KEH:

Obnadams CIeTyIONTUMA KOMITIETCHIIMSMHA U MHANKATOPAMH MX JOCTH)KCHHUS:

I1K-2.1; T1IK-2.2; T1K-2.3; I[1K-5.3

3name:

- OCHOBHBIC TIOHSTHSI, TEPMUHBI, METOJIbI U TIPUEMBI KAYeCTBEHHOTO W KOJIHMYECTBEHHOTO
XHUMHYECKOr0 aHAJIN3a;

- TEOPETUIECKHE OCHOBBI (PM3UKO-XMMHUYECKUX METO/IOB aHAJIN3a;

- MPUHIUIIBI  pabOThl  OCHOBHBIX IPUOOPOB, HCIIOJB3YEMBIX I  MPOBEICHUS
KAa4eCTBEHHOTO M KOJMYCCTBCHHOI'O aHAIIN3a;

Ymems:

- MPUMCHITh  NPUOOPETCHHBIE  MPAKTUYCCKHE HABBIKK B MPOQPECCHOHATBHON
JEATEILHOCTH JIJIS PEIICHUS KOHKPETHBIX aHAJIMTUYCCKUX 33]1a4;

- IIPOBOAUTH OOOCHOBAHHBIM BBHIOOP METOJa aHAJIM3a C y4eTOM Iiejied U 0COOEHHOCTEH
JAHHOM MPAaKTUYCCKOH 3aa4H;

- MIPOBOJIMTH PacUeThl HA OCHOBE MIPOBEIACHHBIX HCCIICIOBAHUN;

— MPOBOJUTH METPOJOTUYECKYIO OIICHKY pPe3yJIbTaTOB KOJIWYECTBEHHOIO XHMHUYECKOTO

aHajm3a

Bnaoemn:

- OCHOBaMHU METPOJIOTHUECKON OIICHKH PEe3yJIbTaTOB KOJIHMYECTBEHHOTO XHMHUYECKOTO
aHam3a;

- MpUeMaMH HWHTEPIIPETAIMA PE3yIhbTaTOB AaHAM3a HAa OCHOBE KBAJIMMETPHUYCCKUX
OIIEHOK;

- METOJIOJIOTUENH XUMHUYECKMX U (PU3MKO-XMMUYECKUX METOJO0B aHalu3a, ILIUPOKO
UCIIOJIb3YEMBIX B COBPEMEHHON aHAIIMTUYECKOU MTPAKTUKE

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Pa3nea 1. UnenTndukanns HOHOB 2JIEMEHTOB B PACTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATMTUYECKYIO XUMHUIO.

AHanuTHueckass XMMHUS KaK OCHOBAa METOJOB M3y4Y€HHS U KOHTPOJISI XMMHUYECKOTO COCTaBa
BEUIECTB B MaTepUalbHOM IPOM3BOJACTBE, HAYYHBIX HCCIEIOBAaHUSAX, B KOHTpOJE OOBEKTOB
OKpy>Karomiel cpenbl. Bupl ananuza. DieMeHTHBIN, MOJNEKYJISAPHBIHN, ()a30BbI U M30TOMHBIN aHATIN3.
KonnyecTBeHHBIN M KaYE€CTBEHHBIN aHAIU3 OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB. XUMHUUYECKHUE,
(GU3UKO-XMMUYECKHE METO/Abl aHallu3a, WX B3aMMOCBS3b, COOTHOLIEHHE M IPUMEHEHHE.
AHaJIUTUYECKUN CUTHAJI KaK HOCHTENb KAaueCTBEHHOH M KOJMYECTBEHHON MHpopmanuu o6 oObekTe
aHanmu3a. [locraHOBKa aHATUTHUYECKOW 3a7ayd. AJNTOPUTM NPOBEJIEHHsS aHalu3a: OTOOp cpeaHen
poObl, MOATOTOBKA MPOOBI K aHATIU3Y, U3MEPEHHUE AHAJTUTUUECKOI0 CHUTHAla M €ro MeTPOJIOrHyecKas
OLICHKa, pacueT pe3yJbTaTOB aHalM3a M HUX HHTEpPIpETalus. IIpumepsl pemieHus 3anad
AQHAIUTUYECKOTO KOHTPOJISI B XUMUYECKOW TEXHOJIOTHH, B aHallM3e OOBbEKTOB OKpY’Kalolel cpeabl U
ap. IloHsATHS O COBPEMEHHBIX METOAAX DJIEMEHTHOI'O aHAJINW3a: AaTOMHO-dMHUCCHOHHBIM aHaus,
aTOMHO-a0COpPOIIMOHHBIN aHAIN3, PEHTTeHO(DTYOPECIICHTHBIA aHAJTN3.

1.2 Crnenuduka 3a1a4 aHAIUTHYECKOW XUMUU.

OcHOBHBIE TepMHUHBI aHaUTHYeCKoW xumuu. OOHapyxkenuwe. OrmnpeneneHue. AHaIU3.
AHanUTHYECKHE XMMMUYECKHE PEaKIMM KaK OCHOBAa XHMHYECKOTO aHanu3a. KadecTBEHHbIE W
KOJIMYECTBEHHbIE AHAIUTUYECKHE XHUMHUYECKHE peakiuu. TpeOoBaHUs, MNpenbsABIsSEMble K HHM.
Crenuduka aHaIUTUYECKUX pEaKIUil, HCHOJb3yeMBIX B aHanu3e. AHamuThyeckas Qopma u
AQHAINTUYECKUE MPU3HAKU. AHAJIUTHUUYECKHE PEAKIMU U aHaIUTH4YecKue 3PQeKThl. XapaKTepUCTUKU
AQHAJTUTMYECKUX pPEaKLUH: YyBCTBUTEIBHOCTb, W30MPATEIbHOCTH (CENIEKTUBHOCTH).  ['pymmoBele,
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o01miye, 4acTHbIE, XapakTepHble U creruduueckue peakuuu. [IyTu moBblmeHus: W30MpaTebHOCTH U
YYBCTBUTEJIBLHOCTH AaHAJIUTUYECKUX PEAKLIUN.

1.3 Xumuueckue paBHOBECHS B TOMOTE€HHBIX M TETEPOTEHHBIX CHCTEMaX, NMPUMEHSEMBIX B
AHAINTUYECCKOU XMMHH.

OcCHOBHbIE THUIBl pEAKUUil, NPUMEHSEMBIX B AHWIUTUYECKOM XUMUU (OCaXIEHUS,
KHCJIOTHO-OCHOBHBIE, KOMILIEKCOOOPa30BaHus, OKHUCIEHUs-BOCCTaHOBIEHMs). COCTOSHUE MOHOB
2JIEMEHTOB B pacTBopax. KOHCTaHTBI paBHOBeCUs aHAJIUTUYECKUX DPEAKIHMI: TEPMOJUHAMHYECKUE,
KOHIEHTPALMOHHbIE,  YyClOBHblEe.  DaxkTOppl,  BIMAOIME HAa  XMMHMYECKOE  PABHOBECHE
(koMIUIeKcoOOpazoBaHue, 00pa30BaHME MaJOPACTBOPUMBIX COECIUHEHUH, W3MEHEHHE CTENEHU
OKHCJIEHHS OIIPENEIsIEMOr0 MOHA, BIUSHUE IPUPOJbI PACTBOPUTENS, MOHHOM CUJIBI, TEMIEPATYPHI,
coCTaBa pacTBOpa).

PaBHOBecusl B aHAJIMTUYECKH Ba)KHBIX IIPOTOJUTHUECKUX cUCTeMax. KOHCTaHTBhI KMCIOTHOCTH
U OCHOBHOCTH. YpaBHEHMs MarepuaibHOro OanaHca. Bsrumcinenne pH pactBopoB kuciaor u
OCHOBAHMU PA3NIUYHON CHJIBI, CMECEH KHCIOT U OCHOBaHMH. BydepHbie pacTBOpBI, HCIIOIB3YyeMbIE B
XHMHUYECKOM aHaJIM3e: MX COCTaB, CBOMCTBa (OydepHas eMKOCTh, 00macTh OydepupoBaHus), pacueT
pH, npumMeHeHne B aHaIMTUYECKON XUMUH.

AHauTHYECKUE peakM KOMIUIEKCOOOpa30BaHUs, OCAXJICHHsI, OKHCICHHUSI-BOCCTAaHOBIICHMUS.
OOmue, cTyneHyaTble W YCJIOBHBbIE KOHCTAHTHl YCTOWYMBOCTH KOMILJIEKCHBIX COEIUHEHMM.
Hcnonb3oBaHue peakiuid KOMILIEKCOOOpa30BaHUS B AHAIUTHUYECKOW XHMMUU (OOHapyXeHue u
KOJIMYECTBEHHOE  OIpejeNieHue, MackupoBaHue). lcmonb3oBaHue peakuuil OCaXACHUS B
aHaIUTHYeCKUX LesX. KoHcTaHTa paBHOBeCHS peakUMi OCaXICHUS-PAcTBOPEHMs; (HaKTOpHI,
BJIMSIOLIME HAa PAacTBOPUMOCTb OCaAKOB. Pacuer ycnoBHil ocaxJeHHs U PacTBOPEHHUS OCAKOB.
OKHCIIUTENIBHO-BOCCTAHOBUTEIbHBIE paBHOBeCHs. CTaHOApTHBIM M pealbHBId  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE IOTEHIHAIIBI.

Xumuueckue M (QU3MKO-XUMUYecKkue crocoObl ompeaeneHus pH pactBopoB. PaBHOBecus
AQHWINTUYECKUX PEAKIUN KOMILJIEKCOOOpa30BaHMsA U YyHpaBiieHue HMH. DakTophl, BIMSIOLIME HA
HaIPaBJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. KoHcTraHTa paBHOBECHSI U €€ XMMMKO-
aHATMTHYECKOe 3HaueHue. PacueT k03 (HUIIMEHTOB MOOOYHBIX PEaKIHii.

1.4. KauecTBeHHblE M KOJMYECTBEHHbIC aAHAJIUTHUYECKHE PEAKUUU C OpPraHUYECKUMHU
AQHAIUTUYECKUMU peareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIIECTB.

Oprannyeckue aHanutudeckue peareHTol (OP). Knaccupukanus OP mo tumy peakmuii c
HeoprannyeckuMu nonamu. Kommekcoobpasyrone OP u ctpoeHne ux mMonexyi: ¢yHKIMOHAIBHO-
aHAJTUTHYECKasi U aHAINTUKO-aKTUBHAs rpymnibl. OCOOEHHOCTH U NMperMyIlecTBa ucnoib3oanus OP,
oOnactu npuMeHeHus. JlononHuTeabHO: Teopus AecTBUs KoMmIuiekcooOpasyomux OP, yder noHHOTro
cocrosHuss OP wm wmeramna. ['wunmore3a anamoruii M InpakThyeckue BbIBOAbl u3 Hee. IIpupona
XUMHYECKON CBs3M B Komiuiekcax OP ¢ MoOHamMM MeTauloB U €€ MpOSIBICHHE B ILBETHOCTH
komruiekcoB. Peakiuu OP ¢ xpoModopHBIMU 371€eMeHTaMU. VIHTEHCUBHOCTh OKPACKHM aHAJTUTHUYECKUX
GbopM M MHTEHCHBHOCTb MoOrJomeHus. lcrnonb3oBaHue peakuuil OpPraHMYECKUX pEareHToB B
(oToMeTpUUECKOM aHATIU3E.

Paznea 2. KoimyecTBeHHbIN XUMHYECKMI aHAJIN3

2.1. ITpuHIMIBI ¥ 33]Ja4U KOJTMYECTBEHHOTO aHAJIN3A.

Knaccudukanus MeTOJ0B KOJIMYECTBEHHOrO aHaiu3a. 1peOoBaHMsA, NpEAbsIBIsIEMblE K
XUMHYECKMM pPEaKUUsAM B KOJMYECTBEHHOM aHajM3€. OTalbl KOJWYECTBEHHOI'O OIPEAEICHUS.
XapakTepucTuka pe3yabTaTOB KOJIMYECTBEHHOTO XMMHMYECKOTo aHanu3a. OmpezeneHue coaepKaHHs
BEIIIECTBAa B pacTBOpe, pacueTHble (hopMyinbl. CriocoObl MpeaCcTaBIeHHs Pe3yIbTaToOB aHaIN3a. TecTsl
Ha BBIABIIEHUE CHCTEMAaTHYECKUX IMOTPEIIHOCTeH B pe3ylbTaTaX KOJMYECTBEHHOTO XHUMHYECKOIO
ananu3a. [Ipo6ooTOop 1 MpobONOArOTOBKA.

2.2. Turtpumerpuveckuid aHanu3. THUOBI peakIHid, HWCHOJIB3YEMBIX B THTPHUMETPHH.
TpeboBanust, npeabsBIsieMble K HUM.

[Mpunuun tutpumerpun. TuTpoBaHue u ero atambl. ['paduueckoe nzoOpakeHue mpoluecca
TUTPOBAaHUS — KpHUBBIE THUTpPOBaHMWsA, WX BUAbl. CKayoK Ha KpHUBOM THUTPOBAHMS, TOUYKA
skBuBasieHTHOCTH (T.3.) m koHeuHass Touka TutpoBaHus (K.T.T.). IlepBuuHbie U BTOpPHUYHBIE
cTaHgapThl. IIpuemMbl TUTPUMETPUYECKOrO aHajau3a: MpsMoe M 0OpaTHOE TUTPOBAHHE, KOCBEHHBIE
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Meroabl. Tumbl peakuui, MCHONb3YEeMBbIX B TUTPUMETPUYECKOM aHaiuu3e; TpeOOoBaHUS,
IIPEIbABISEMBIC K HUM.

JIOTIOJIHUTENBHO: HMHCTPYMEHTaNbHbIE MeToabl HHauKamuu TO. IloTeHnuomMerpuueckoe
tuTpoBaHue. Merop I'pana. [lpyrue crocoObl yCTaHOBIEHUS! KOHEYHON TOUKU TUTPOBAHUS.

2.3. Peakiuy HeHTpanu3aluy B KOJMYECTBEHHOM XMMUYECKOM aHAJIM3E.

MeToapl  KMCIOTHO-OCHOBHOTO  TUTpoBaHus. CyHIHOCTE METOJa KHCIOTHO-OCHOBHOI'O
TUTpOBaHUsA. KpuBBIE KUCIOTHO-OCHOBHOIO THUTpOBaHUA. PacueT W IOCTPOEHHE TEOPETHYECKHUX
KPUBBIX TUTPOBAaHUS CWIBHBIX U CJ1a0BIX OJHOOCHOBHBIX HPOTONUTOB. (DakTophl, BIUAIOLIME Ha
BEJIMYMHY CKauyKa Ha KPUBBIX KHCIOTHO-OCHOBHOI'O TUTpoBaHUA. CrocOObI YCTAHOBJIEHUS KOHEUHON
TOYKM TUTPOBaHMA. KHUCIOTHO-OCHOBHBIE MHIMKATOPHI, MHTEPBAJI IEPEX0Ja OKPACKUM HHIAMKATODA,
nokasarenb TuTpoBanus (pT). IlpaBuio BeIOOpa MHIMKAaTOpa A7 KOHKPETHOIO Cilydash TUTPOBAHMUS.
[IpakTyeckoe IpUMEHEHUE PEeaKIMil KUCIOTHO-OCHOBHOIO B3auMoaencTBus. [loTeHnmomerpuaeckoe
TUTPOBAaHWE HA OCHOBE pEaKkUUH KHCIOTHO-OCHOBHOIO  B3aMMOJAEWHCTBHA. VIHIMKAaTOpHBIE
IIOTPELIHOCTH U UX OLICHKA.

2.4. AHaJuUTHYECKUE PEaKLUU KOMILJIEKCOOOpa30BaHUS M OCAXKICHHUS B KOJIMYECTBEHHOM
XUMUYECKOM aHaJIM3E.

Vcnonb3oBaHne KOMIUIEKCOOOPa30BaHUS B XUMHMUYECKOM aHanuse. Heopranuueckue u
OopraHuyeckue Juranabl. KOMIUIEKCOHBI M HMX CBOWCTBA. YCIIOBHBIE KOHCTAaHTBl YCTOMYHUBOCTH
KOMIIJIEKCOHATOB M UX MPAaKTUYECKOe UCIoJb30BaHue. OO0CHOBaHME BHIOOpA ONTHUMAIbHBIX YCIOBUI
KOMIJIEKCOHOMETPUYECKOTO  TUTpOBaHUsA. KpuBBIE  KOMIUIEKCOHOMETPHUYECKOTO  THUTPOBAHUS.
@dakTopbl, BAUSIONIME Ha BEIMYMHY CKauka Ha KpUBBIX THUTpoBaHusA. CriocoObl ycraHoBieHus T.0. u
K.T.T. MeramioXpoMHble UHAUKATOPBI, IPUHLIUI UX JeHCTBUSA. BbIOOp HHAUKATOpa Ui KOHKPETHOTO
Clly4asi TATPOBaHUS. AHAINTUYECKUE BO3MOKHOCTH METOJ]a KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
[IppuMeHEHNE KOMIUIEKCOHOB B AHAIMTHYECKOM XMMHUM B KadeCTBE MACKUPYIOIIMX arcHTOB.
[IpruMeHeHne XUMHUYECKUX peakliil KoMIUIeKcooOpa3oBaHus B (HOTOMETPUUECKOM aHAJIM3€, B METOJIE
KOHJIYKTOMETPHYECKOI0 TUTPOBaHUA. Peakiuy ocakIeHHsI B KOJMYECTBEHHOM XMMHMUYECKOM aHaJIU3e.
I'paBumerpuueckuii ananu3. Teopermueckoe 0OOCHOBaHME BbIOOpa ONTUMAJIBHBIX  YCIOBUH
OCaXKJICHHS KPUCTALUTUIECKUX M aMOP(HBIX 0caaKoB. [IprMeHeHne XUMUYECKUX PEAKIUH OCaXICHUS
B METO/I€ MOTEHI[MOMETPUUECKOr0 TUTPOBaHMS, B MeToAe Typoumumerpuu. OCOOEHHOCTU peakuuit
KOMILJIEKCO0Opa3oBaHus (xemaTooOpazoBanusi) noHOB MeTauioB ¢ D/ITA. OcaguTtenbHOEe TUTPOBAHUE.

2.5. AHaJIUTHYECKUE pPEeaKIUH OKHCJIECHUS-BOCCTAHOBJIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHause.

OKHCINTENBHO-BOCCTAHOBUTEIbHAS peakuus u OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIN
noteHuuan. KoHCTaHThl paBHOBECUS! OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. BeiOop TuTpanrta
U ONTUMAJBHBIX YCIOBUH TUTpoBaHMs. KpHBBIE OKHCIMTEIBHO-BOCCTAHOBUTEIBLHOIO THTPOBAHMSL.
@akTOpBl, BIMSIOLUIME HA BEJIMYMHY CKadyKa Ha KpPUBOM TUTpoBaHUA. VHIMKalMs KOHEYHOM TOYKH
TUTPOBaHMUA  XMMHUYECKMMH M (QU3MKO-XMMHUYECKMMH  MeTojaMu. llepmaHraHatoMmerpus.
XapakTepucThKa METOJa. YCIOBHS MPOBEICHHsS IEPMAaHTaHATOMETPUYECKUX  OIPEICIICHU.
BemectBa, omnpenensgemMbple MNEPMAHTaHATOMETPUYECKUM METOAOM. JIOCTOMHCTBA M HENOCTaTKH
Merona. Honomerpus. XapakTepHCTHKAa METOAA, YCJIOBHS IPOBENCHHUS HOJOMETPUYECKOTO
ompenenacHus BewecTB. JlOCTOMHCTBA M HENOCTaTKH Meronaa. lIpumeHeHue peakuuil OKUCICHUSA-
BOCCTaHOBJICHUS B METO/I€ IOTEHIIMOMETPUYECKOTO TUTPOBAHMS.

2.6. NonooOMeHHast xpomatorpagus B KOJIMYECTBEHHOM XUMUYECKOM aHAJIM3e.

TpeboBanusi, npeabsBiIseMble K peakUHsM HOHHOro obmeHa. M3orepma HOHHOro OoOMEHa.
Br16op onTuManbHBIX yCIOBUH MOHOOOMEHHOTO paszeieHus BemiecTB. [IpuMeHeHne HOHOOOMEHHON
xpomaTorpaguu B AHAIUTUYECKOM XHUMHHM OpPraHMYECKUX M HEOPraHMYeCKHX COEIUHEHUIl:
paszeneHue, O4UCTKA, KOHLICHTPUPOBAHUE U T.J.

Paznen 3. BBenenue B pusuko-xummuueckne (MHCTPYMEHTAJNbHbIE) METOIbI AHAJIHU3A

3.1. ®PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHUECKOW XUMUH.

Knaccudukanmst Gu3nKo-XMMHUUECKHMX METOJOB aHaln3a. AHAIUTUYECKHH CHTHal Kak
uHpopMaTuBHAs (QYHKIMSI COCTaBa BEIIECTBA U €ro KOJMYecTBa. [IpumMepsl aHaTUTHYECKUX CUTHAIOB
u ux usMepenuii B DXMA.

3.2. MeTponoru4eckre OCHOBBI aHATUTUYECKUX METOJIOB.
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OCHOBHBIE aHATUTUKO-METPOJIOTUYSCKUE XAPAKTEPUCTUKH METOJIOB U PE3yJIbTaTOB aHAIIN3a,
CrocoObl WX OIICHKH: Tpeaesl OOHapyx eHUs, KOd(HUITMEHT YyBCTBUTEIBHOCTH, HUKHSSA U BEPXHSISA
rpaHUIla JUara30Ha OMNPEIENIIeMbIX COACPKAHHUMA, CEJICKTUBHOCTh, MPEIU3MOHHOCTh B YCIOBHUSIX
CXOJMMOCTH (IIOBTOPSEMOCTH) M BOCIPOU3BOJUMOCTH, MPABUIBHOCTh, SKCIIPECCHOCTh. O000IIEeHHbIE
ceenenust o TOCT P MCO 5725 (2002).

3.3. OOmjas xapakTepHuCTKa CIEKTPalIbHBIX, 3JEKTPOXMMHUECKHX U Xpomarorpapuyeckux
METOJIOB aHanm3a. [IpeacraBneHue o GOTOMETPUYECKUX, TOTCHUOMETPUICCKIX METOJaX aHAIHM3a U
HOHHOOOMEHHOM XpomaTorpaduu.

4 O0beM yueOHOI JUCUMIITIMHBI

O0beM U CIHUIIINHBI
Bup yuedHoii padoTbl Axan, | Acip,
3E
q, q,

OO0uasi TPy10€eMKOCTh 1M CHUILITHHBI 4 144 108
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 1,78 64 48
Jlexun 0,45 16 12
Jlaboparopusbie paboTsl (JIP) 1,34 48,4 36,3
CamocTrosiTesbHasi padora 2,22 80 60
KonTtaktHas camocrositenpHas pabora 0,4 0,3

2,21
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICIOB JTUCITUILUIMHBI 79,6 59,7
Buj nTOroBoro KOHTpoJIs: 3aueT ¢ OLEHKOI

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«DJIEKTPOXHMMHUSI B MATEePHATIOBeIeHUI

1 Heab AucuMIIMHBI — IpUOOpPETEHUE CTYIEHTAMU 3HAHUH O KOPPO3MOHHBIX Mpoleccax,
IPOTEKAIOIIMX B ra30BbIX U JKUJIKUX CpeAax, O BUJAX KOPPO3UU, UMEIOIIMMHU MECTO B MPUPOAHBIX U
TEXHOJIOTHYECKHX Cpelax.

2 B pesyabrare udy4eHusi AMCUUIIMHBI 00y4aIOLIUICH JOJIKEH:

Obnadamye cleayomUMU KOMIIETEHIIUAMU U UHIUKATOPaMH UX JIOCTUKEHUS:

ITK-1.1; [IK-1.2; TIK-1.3; TIK-4.1; I1K-4.2.

3namy:

— (pU3MUECKUl CMBICI IPOLIECCOB, MPOTEKAIOIINX HA IEKTPOIaX;

— MEXaHU3MBbI IPOTEKAIOIINX KOPPO3HOHHBIX IPOLIECCOB;

— METO/Ibl UCCIIEI0BAHUSI KUHETUKH 3JIEKTPOJHBIX ITPOLECCOB U MPOLIECCOB KOPPO3HH;

— ¢c1oco0Obl KOPPO3HMOHHBIX UCTIBITAHUH.

Ymemn:

— CHHMAaTh TOJSPU3ALMOHHBIE KPHUBBIE DSJIEKTPOJHBIX IIPOLECCOB, CTPOUTH JHAarpaMMBbl
KOppO3uH;

— OIpEIENATh Ha OCHOBE DKCIIEPUMEHTAJIBHBIX MCCIEIOBAHUN U JIUTEPATYPHBIX JAHHBIX TOKH
Y TIOTE€HIIAJIBI KOPPO3HH, TOKA3aTEeIN KOPPO3UH;

— ONpPEIENITh JUMUTHPYIOLIYIO CTaJANI0 KOPPO3HOHHOTO MPOLIECCa;

— MPOU3BOJUTH OLIEHKY KOPPO3MOHHOMN CTOMKOCTH MaTEpHUAaIOB B arPECCUBHBIX Cpeaax;

— IPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIE UCIIBITAHUS;

— MPUMEHATh TMOJYYEHHYI0 HH(OPMALMIO IS PEHIeHHs] KOHKPETHBIX TEXHOJIOIMYECKUX
3az1ad.

Bnaoemy:

— HaBBIKAMU HACTPOMKU TEXHOJOIMYECKOTO OOOPYAOBaHUS, HANAIKU TPHUCIIOCOOICHHH,
MHCTPYMEHTA U APYTroil OCHACTKH, BKJIIOYEHHOMN B J1a0OpaTOPHBIN MPAKTUKYM.

3 Kparkoe conep:kanue IHCHUTIIAHBI

Paznen 1. BBenenue. Teopernueckasi 3JieKTPOXUMHUS
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3HaueHue, LeaM U 3aJaud  AUcUMIUIMHBL. COBPEMEHHOE OIpENEleHUE KOpPpO3UH U
COTIPOTUBIICHUST MaTepHaJIOB. 3HaueHHE OOphObl ¢ Kopposueir. OCHOBHBIC pa3feibl W TOHSITHS
mucuuruinHbl. Knaccudukanus BUIOB pa3pylieHUs MaTepHalioB O] ACUCTBUEM arpecCHUBHBIX CpEI.
KonuyecTBeHHass OLEHKAa KOPPO3MOHHOTO pAa3pyLICHUsT MaTepUaioB. OJEKTPOXUMHYECKass U
XUMHUYECKAsi KOPPO3HUSL.

OcHoBHBIE TOHATHSA AeKTpoxuMu. [IpoBognuku I u Il poga. DnekTponu3 KaKk OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIN IPOLIECC.

Krnaccudukanus npoBOJHUKOB M MPOXOXKACHHUE IMOCTOSHHOTO 3JIEKTPUYECKOrO TOKa dYepes
3JIEKTPOXUMHUYECKHE CUCTEMBI. OCHOBHBIE THUIIBI JIEKTPOXUMUYECKUX CUCTEM M UX COCTABHBIEC YACTH.
Omnpenenenue NOHATUH KaToA U aHOA. OTIMYUTENbHBIE IPU3HAKU AIEKTPOXUMUYECKUX PEAKIIUH.

3akonbl Dapazes, Kaxyluecs OTKIOHEHU. BbIXo1 1o TOKY.

Pa3nea 2. OCHOBBI 2JIEKTPOXUMHUYECKOH TePMOANHAMUKH

[IpyrunHBl BO3HUKHOBEHUS 3JEKTPOXUMHUYECKOTO MOTEHIMANa Ha TPaHUIIE 3JIEKTPOI-PacTBOpP.
PaBHOBecue B anekTpoxuMHUUyecKOM Ienu. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE IOJYypEaKLUU MU
MOHATHE OJJEKTPOAHOro mnoreHuuana. Knaccudukanus snektponoB. Konuenius 31eKTpOHHOTO
paBHOBeCHs Ha TpaHuLEe 3JeKTpoA-MeTaul. Krnaccudukanus snexrpoxumuueckux nemneil. I[IpaBuiio
3HakoB U pacuet D/(C.

BonoponHelii  35IeKTpOJ M CTaHIApTHas BOJAOpOAHAas MIKana. KHCIOPOOHBIM 3JIEKTPOL.
Huarpamma [TypOe. MemOpaHHbie paBHOBecHE, MEMOpPaHHBIN OTEHIUAI.

CrpoeHue ABOWHOTO 3JIEKTPUUECKOI0 CII0s

CBsi3b DNEKTPUUECKUX U aJCOPOIMOHHBIX SIBIICHUI Ha rpaHune pazaena ¢as3. Emkoctsb
JBOMHOIO 3JIeKTpruecKoro ciios. [loreHnuansl HyneBoro 3apsjaa U MexaHu3M BO3HUKHOBeHHS DJ[C
3JIEKTPOXUMHYECKON LIETIH.

OcHOBHBIE MOJICJIbHBIE NPEACTABIEHUS O CTPOEHUU JIBOMHOTO 3JIEKTPUUYECKOTO CIIOS.

OCHOBBI 3JIEKTPOXUMHYECKON KHHETUKH.

OO01as XxapakTepUCTUKA JIEKTPOXUMHUYECKUX TpolieccoB. [lonspusanionHas xapakTepucTuka
B YCJIOBHSIX JUMUTHPYIOIIEH cTaiuu MaccorepeHoca. MeTo Bpalaromerocs JUCKOBOIO 3JEKTPO/a.

Teopust 3aMeUIEHHOTO pa3psiia U €€ COBpeMeHHOe 000oCHOBaHUE. MeTopl U3yueHHUs CTaaui
pa3psAI-MOHU3AUUUA. 3aKOHOMEPHOCTHU AJIEKTPOJIHBIX MPOLIECCOB B YCIOBUSAX MEAJICHHOM XUMUUYECKOU
cTaauu. MHorocraauitHble peakliiy ¢ I0Cye10BaTeIbHbBIM IEPEHOCOM AJIEKTPOHOB.

4 O0beM yueOHOH TUCHMILINHBI

O0beM TMCUMTTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh 1M CHUILITHHBI 5 180 135
KoHTakTHasi paboTa — ayINTOPHBIE 3aHATHSI: 2,22 80 60
Jlexuun 0,89 32 24
[TpakTnueckue 3anstust (I113) 0,44 16 12
JlabopaTopusbie padoTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,78 64 48
CaMocTosITeIbHOE U3YUYEHHE PA3AEIIOB IUCHUILIMHBI 1,78 64 48
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MpoMeXyTOYHast aTTeCTalHsI 1 0,4 0,3
[ToaroToBKA K 9K3aMEHY. 35,6 26,7
Bua uTOrOBOro KOHTpOJIS: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmMbl AMCUUIIMHBI
«Teopus xoppo3umn»

1 I_IeJ'II) AUCHMIIJIMHBI — HpI/I06peTeHI/IC CTyJACHTaMU 3HaHUI O KOPPO3HUOHHBIX IIpOHECCax,
MMPOTCKAOIIWX B Ira30BbIX W JXUJAKUX CpE€aax, O BUAAX KOPPO3WH, HMCIOIIUMHU MECTO B MPUPOJIHBIX H
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TEXHOJIOTUYECKUX Cpeaax.

2 B pe3yibTaTe H3yYeHHUs TUCHHUILUIMHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIMAMU ¥ WHIUKATOPAMH UX JTIOCTHKECHUS:

[1K-4.1; [1K-4.2; TIK-4.3; TIK-5.1.

3uame:

— (pU3HYECKUI CMBICI IPOLIECCOB, IPOTEKAIOIINX HA IEKTPOIaX;

— MEXaHU3MbI IPOTEKAIOIINX KOPPO3HOHHBIX IPOLIECCOB;

— METOJbI UCCIIEN0BAaHNS KUHETUKH JIEKTPOAHBIX ITPOLECCOB U IIPOLIECCOB KOPPO3HH;

— ¢c1oco0bl KOPPO3UOHHBIX UCIIBITAHUH.

Ymemn:

— CHHMAaTh IOJSIPU3ALUOHHBIC KpPHUBBIE DJIEKTPOJHBIX IIPOLECCOB, CTPOUTH JHArpaMMBbL
KOPpO3HH;

— OIpEeleNATh Ha OCHOBE DKCIIEPUMEHTAJIBHBIX UCCICIOBAHUN U JIUTEPATYPHBIX JAHHBIX TOKH
Y TIOTEHIMAJIbI KOPPO3HHU, TIOKA3aTEIN KOPPO3UH;

— OIpPEIeNATh JUMUTHPYIOLIYIO CTaJANI0 KOPPO3HOHHOTO MPOLIECCa;

— IPOU3BOJUTH OLIEHKY KOPPO3MOHHOMN CTOMKOCTH MAaTe€pHallOB B arpeCCUBHBIX CPEAAX;

— IPOBOJUTH YCKOPEHHBIE KOPPO3HUOHHBIE UCIIBITAHUS;

— TPUMEHATH IMOJNYYCHHYI0 HH()OpPMAIUIO ISl PEImIeHHs KOHKPETHBIX TEXHOJIOTUYECKHX
3az1a4.

Braoemw:

— HaBBIKAMU HACTPONKM TEXHOJIOIMYECKOI0 OO0OpYAOBaHMS, HAJIAAKH MPUCIIOCOOICHUH,
MHCTPYMEHTA U APYTrOil OCHACTKH, BKJIIOYEHHOHN B JIaOOPATOPHBINA IPAKTUKYM.

3 Kpartkoe cogep:xanue JUCUUIIIHHBI

Paznea 1. DiekTpoxumMmuveckas KOppo3usi

DneKTpOAHbIE NOTEHIUANIBI U TEPMOJIMHAMUYECKAs] BO3MOXXHOCTb KOPPO3UH.

Koppo3uss B kucnplx pactBopax. MexaHu3m BOCCTaHOBIIEHHs Boaopona. Kopposus B
HEUTpaJIbHBIX U IIEIOYHBIX Cpeax (KUCIOPOAHAs KOppo3us). MexaHn3M BOCCTAaHOBJICHUS KUCIOPOJa.

[longpuzannoHHble IUArpaMMbl KOPPOIUPYIOUIMX MeTauioB. CHATHE MOJSIPU3ALMOHHBIX
KpuBbIX. Pacder ckopocTell KOpPpO3MM IO NOJISPU3ALMOHHBIM JaHHBIM. BilMsHHE COOTHOIIEHUS
IJIOMIAJEH KaToJa U aHOJa Ha TOKU KOPPO3HuH. Teoprst KaTOIHOM 3allUTHI.

ITaccuBanus. Xapakrepuctuka naccuBanuu u ®nane noreHuuan. [loBeneHne naccuBaTopoB.
[TaccuBHOCTH k€1€3a B a30THOU KUCIIOTE.

AHojHas 3anmTa u nepenaccuBanus. Teopus naccuBHocTu. CTaOMiIn3aus MacCUBHON MIIEHKU
BO BpeMeHH. JleliCTBUE XJIOPHI-HOHOB M aKTHBHO-IIACCHUBHBIC AJIEMEHTHI. KpuTHueckuil moTeHnuan
NUTTUHT00Opa3zoBaHusl. JIokanbHas aHoAHas maccuBalys. [laccHBHOCTD CIUIaBOB.

BnusiHue BHyTpeHHUX (AKTOpOB Ha KOPPO3HMOHHOE TIOBEJIEHHUE: IMpUpoja MeTallia,
coJiepKaHue U CTPYKTypa CIUIaBa, COCTOSIHUE U 00pabOTKa MOBEPXHOCTH, MEXAHWYECKUE HATPSKEHHUS.

Bnusinue BHEmHUX (aKkTOpOB Ha KOPPO3HOHHOE TOBEJEHUE: COCTaB U XapaKTep arpecCUBHOM
Cpelpl, TEMIIEpaTypa, JABJIEHHE, CKOPOCTb [BMKEHUS CpElbl, BHEIIHSAA IOJSpU3ALMs, KOHTAKT C
METaJUIaMHM 1 HEMETAJIJIaMHU.

Pa3nea 2. Xumnueckas kopposus. Kopposusi HemeTa/sIn4ecCKHX MaTepHAJIOB

Mexanus3m ra3oBoi Koppo3uu. TepmoamHaMmMKa Tra3oBodl koppo3uu. KuHeTmka ras3oBoit
KOppo3uu. BnusHue BHYTpEeHHHMX (aKTOPOB Ha Tra3oBYIO KOPPO3MIO: COCTaB, CTPYKTypa CIIJIaBOB,
MeXaHUYECKHEe HalpspKeHus u aedopmaiiusi, 00paboTka MoBepXHOCTU. BiusHue BHEMHUX (HaKTOPOB
Ha ra30BYI0 KOPPO3HUIO: COCTAB CPEJIbl, TEMIIEPATYPA, AABIECHUE CKOPOCTh IBUKEHUS CPEBI.

Kopposus nonmumepos. Kopposust 6eToHOB.

4 O0beM yueOHOH TUCHHMILINHBI

O0beM TUCUMTTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 5 180 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64 48
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Jlexnun 0,44 16 12

[Tpaktrueckue 3ansatus (113) 0,44 16 12

JIaGoparopusie padotsl (JIP) 0,89 32 24

CamocrosiTejibHas padoTa 2,22 80 60

CaMocTosITeIbHOE U3YUEHUE PA3/AEIOB IUCIUILIMHbI 2,22 80 60

Bua koHTpoOJIA:

JK3aMeH 1 36 27

KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3

IToaroroBka K K3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTaNUA K padoyeil nporpaMmMe IHCHUTIIIHHBI
«JIabopaTopHbIil NPAKTHKYM 110 MaTepUAT0BeICHUIO»

1. Heap auCHUIVIMHBI — TMPUOOPETCHHE CTYJACHTAMH 3HAHWH, HEOOXOIUMBIX IS
CaMOCTOSITEIILHOTO PEIIEHUsT BOIPOCOB, CBS3aHHBIX C BBHIOOPOM MAaTEepHANIOB JUIsl 00OpYHOBaHUS H
KOHCTPYKLUI C yYE€TOM YCJIOBUM SKCILTyaTalllu.

2. U3yyeHue ITMCUMILIMHBI HANIPABJIEHO HA MPpUOOpeTeHHe CAeAYIONMNX KOMIEHTeHUUH U
HHIUKATOPOB UX J0CTUKEHUSI

IIK-1.1; TIK-1.2, T1K-1.3; I1IK-2.1; T1K-2.2; TTIK-2.3

B pe3ynbpTare nuzydeHus: JUCIUTUIMHBI 00YYaIOMUNACS TOJDKEH:

Buame:

- CTPOCHHE, CBOMCTBA MU MX CBS3b C COCTAaBOM MAaTE€pHUAJIOB, HAMpPABICHUS M TEPCHEKTHUBbI
MPOLECCOB CO3aHUS HOBBIX MATEPHUAJIOB;

- 00llacTH NPUMEHEHHUs PAa3IMYHBIX TPYNI MAaTEepHalioB B CBA3M C HX CBOWCTBAMHU U
TEXHOJIOTHSIMM 00CCIICUCHUS 3TUX CBOICTB;

- pU3HYECKHUI CMBICI IIPOLIECCOB, MTPOTEKAIOMINX Ha JIEKTPOJaX.

Ymems:

- B pe3yJbTaTe aHajau3a yCIOBUN IKCIUTyaTallMd M MPOU3BOJCTBA OOOCHOBAHHO WM MPABUIBHO
BbIOMpaTh MaTepHal;

-  aHaTU3UpOBaTh (PUUKO-XUMUYECKHE U MEXAaHHYECKHE CBOICTBAa MaTepHalioB, HX
KOPPO3HOHHYIO CTOMKOCTh M TEXHOJIOTUYHOCTh;

Brnaoemns:

- HaBBIKAMH HCIIOJIB30BAHMS METOJOB CTPYKTYPHOTO aHAlIW3a U OMpEeiICHUs PU3NUECKUX U
(GU3UKO-MEXaHUYECKUX  CBOMCTB  MaTepHalOB, TEXHUKOW TMPOBENEHUS OKCIEPUMEHTOB U
CTaTHUCTUYECKON 00pabOTKH SKCIIEPUMEHTAIIBHBIX JaHHBIX;

- MPOCTEHIIINMU OTIepalUSIMHU ONPEAEIICHHUS CBOMCTB MaTEPHAJIOB;

- METOJIaMU MCIIBITAHWI PA3JIMYHBIX MATEPHAJIOB M aHAIW3a IOJYYEHHBIX pE3yJIbTaTOB,
MIPUMEHEHUEM TOTYYEHHBIX 3HAaHUI Ha MPAKTHUKE.

3. Kparkoe coneprxanue qMCUMILTHHBI

Paznen 1. ®u3uko-xuMn4ecKue 0OCHOBbI MAaTEePHATOBeICHHUS.

OCHOBHBIE TIOHATUS O CTPOCHHH, CTPYKTYype M CBOWCTBaX MaTepHayioB. MeTonIbl M3ydeHUS
CTPYKTYpHl U cBOMcC TB MarepuainoB. CTpoeHue MarepuanoB. CBoiicTBa Marepuanos. [lokazatenu
cBoiictB. Knaccuduxkarus cBoiictB. Mexannueckue, Gpu3nuecKkre, XUMHUECKHUE, SKCILTyaTallMOHHBIE U
TEXHOJIOTHYECKHUE CBOMCTBa MarepuasioB. [lokazarenn mMexaHWYECKUX CBOMCTB, OMpEAEisieMble MpU
CTAaTHMYECKUX MCIBITAHUSIX HA PACTsHKEHUE W M3ru0. MeToabl onmpeneneHnus TBEPIOCTH MaTepHAaloB.
[Tokazarenn MEXaHUYECKUX CBOWCTB, OMNpEACNSIEMbIE NpPU JIHUHAMAYECKUX M [UKIAYECKUX
HUCIIBITAaHHUSAX.

Paspen 2. Merauinyeckne MaTepHaJIbl.

Kenezo u crmiaBel Ha ero ocHoBe. Crtanmu W 4yryHbel. JKene3oyriaepoaucThie CILIaBbI.
CTpyKTypbl CIUIABOB >KEJe30-yriepoid. JluarpaMMbl COCTOSHUS JKEIe30-IeMEHTUT. KOMITOHEHTBHI,
¢da3bl U CTPYKTYpPHBIE COCTABISIONINE CTallel U OenbIx 4yryHOB. KOHCTPYKIIMOHHBIE METAJUTMUECKUE
MaTepuaibl. YTIEPOIUCTHIE U JIETUpOBaHHBIe cTaimu. Kiaccudukarus ctayieid, onpeneaeHne MOHATHS
KauecTBa cTanu (TpeOOBaHUS K KadecTBY). BiusHuE yriaepoaa M MOCTOSHHBIX (TEXHOJIOTHMYECKHUX)
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npuMeceil Ha KayecTBO CTald, METOAbl YyJy4dllleHUs KadecTBa CTaidu (MOBBIIICHHE €€
KOHCTPYKIIMOHHOW TMPOYHOCTH). BrnusHWe Jerupyrmmx 3JIEMEHTOB Ha CBOWCTBA  CTallW.
Koncrpykuuonnsie cramu. MHcTpymeHTanpHble cTamu. Kriaccudukamuss — yriiepoaucThiIX U
JIETUPOBAHHBIX cTajeld. MapkupoBka ctaneil UyryHsl U TBepAble cruiaBbl. CBOMCTBA M Ha3HAYEHUE
yyryHa. [[BeTHbIe METaJIIBI U CTUTaBBl HA UX OCHOBE. OO0IIast XapaKTepUCTUKA U KIacCHPHUKAIHSI.

4. O0beM y4eOHOI TUCHUILTIHHBI

OO0BeM TUCIHUILITHBI
By yueOHol paboThl
3E Axan. 4. Actp. u.

OOmiast TPyI0EMKOCTh TUCIUILTUHBI 3 108 81
KonTakTHasi padoTa - ayiuTOPHbIE 3aHATHS: 0.89 32 24
Jlaboparopusbie pabotsl (JIP) 0,89 32 32
CamocTrosiTe/ibHas padoTa: 2,11 76 57
KonTakTHas camocrosiTenbHas paboTa 0.2 015
CamocrosiTenbHOE U3YUYCHHUE PA3/IeNIOB AUCITUTUIHHBI 211 758 56.85
Bua uTOroBOoro KOHTpOJIS: 3auer

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«OCHOBBI 0€CTOKOBOI'0 OCAKICHUS METAJLJIOB M CILIABOB»

1 Hesb AUCHUILUIMHBI — U3YYEHHE OCHOB OECTOKOBOTO OCaX/ICHUS METAJLJIOB U CIIJIaBOB.

2 B pe3yabTaTe H3y4eHHUs IMCHUILIHHBI 00YUYAIOUIUICS 10JIKEH

Obaadoamse cleqyomuMy KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTHKCHUS:

[1IK-4.1, T1IK-4.2, 11K-4.3, TIK-5.1, TIK-5.2, TIK-5.3.

3nameo:

— OCHOBBI OECTOKOBOTO OCQK/IEHUSI METAJIOB U CILIABOB;

— BHJIBI OECTOKOBBIX MPOIIECCOB OCAXKACHUS METAJIOB U CIIJIABOB;

— (pu3UKO-XUMUYECKUE MPUHITUIBI OECTOKOBBIX MPOIECCOB OCAXKIECHUS METAIOB U CIJIaBOB.

Ymemn:

— COCTaBIIATh TEXHOJIOTHUYECKHUE CXEMbI OECTOKOBOTO OCAKICHUS;

— BBIOMpATh ONTHUMAJbHBIE TEXHOJOTHU OECTOKOBOTO OCAXACHHsS AJNS 3alaHHBIX YCIOBHUI
AKCIUTyaTaluy U3JEIUH.

— OCYIIECTBJIATH TEXHHUECKHI KOHTPOJIb PAaCTBOPOB

Braoemy:

— HaBbIKAaMU BBIOOpA ONTHUMAIBHBIX TEXHOJIOTUH OECTOKOBOTO OCAXKIECHUS

— HaBbIKaMU OECTOKOBOTO HAaHECEHUS METAJIJIOB U CIJIABOB

3 Kparkoe coaep:kanue QU CHUNITHHBI

Paznen 1. Buabl 0eCTOKOBOIO OCaxaeHU

ABTOKaTanuTHueckoe ocaxaenue. IMmmepcruonHoe ocaxjienne. KoHTakTHOE OcaxaeHue.

Pa3znen 2. OcCHOBHBIE TEXHOJIOTHYECKHE MPOLECChl 0€CTOKOBOT0 OCAKICHUS

OU3NKO-XUMUYECKUE TMPHHIUIBI OECTOKOBBIX MPOIECCOB OCAXIACHHUS METAIIOB M CIUIaBOB.
O0GopynoBanue 1 OECTOKOBOTO OCAK/ICHUS METAJIJIOB M CIIJIABOB.
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4 O0beM yueOHO#H TUCHUILINHBI

O0beM AUCIUILTUHBI
Bunpl yueOHoI paboThI
3E Axaj.u. Actp.u.
OO01asi Tpy10eMKOCTh JMCUHUILIHHBI 10 Y4eOHOMY ILIAHY 4 144 108
KonrakTHasi pa6ora - ayJuTOpHbIE 3aHATHSI: 1,3 48 36
Jlexmuu (Jlek) 0,9 32 24
[Ipaxtrueckue 3ansatus (I113) 0,4 16 12
CamocrositesibHas padora (CP): 1,7 60 45
KonraktHas camocrositensHast pabora - -
CamocTosTenbHOE H3YUYCHHE Pa3/IeTIOB JUCITUILTHHBI ol 60 45
Buja koHTpOJS:
JK3aMeH 36 27
KonTakTHas paboTa — MpoMeKyTOUHAs aTTECTALIHS 1 0,4 0,3
[ToaroroBka K sK3aMeHy 35,6 26,7
Bujx nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«MeToabl KOHTPOJISI U HCNIBITAHUI MAaTePHAJIOB»

1 Heas aucuunauHbl — QOPMHUPOBAHUE HABBHIKOB HCIOJIB30BAHUS COBPEMEHHBIX METOJIOB
WCCJIC/IOBAaHMS TIPU OIEHKE KauecTBa MAaTepHaJOB M HCIOIB30BaHUE WX PE3yJbTaTOB B
npohecCuOHANBHOM NeSTeNbHOCTH.

2 B pe3ysbTaTe M3y4YeHUs] TUCHUIIMHBI 00y4aI0IIHIiCH T0JIKeH:

Obaaoams cleqyOIIMA KOMIETSHIIMSIMA U UHIUKATOPAMH UX JOCTUKCHUS:

[TK-2.1; T1IK-2.2; T1IK-2.3; TIK-6.1; T1IK-6.2; T1K-6.3.

3namo:

- TpeOOBaHUs K MaTepHaliaM, HUCIOIb3yEeMbIX JI IPOU3BOJICTBA, UCXO/S M3 Ha3HAUCHUS
Y yCIIOBUH JKCILTyaTaluu;

— OCHOBHBIE TEPMHUHBI U TOHATUA (PU3NYECKOTO, (PUIUKO-XUMHUUYECKOTO U DIICKTPHUUIECKOTO
KOHTPOJISI MAaT€pPHAJIOB;

— KJacCU(UKAIMI0O METOJOB HCCIEAOBAHUS M THUIBI COBPEMEHHBIX MPUOOPOB I UX
peanu3anuu

— OCHOBBI TMIPOBEACHUS TECTUPOBAHUS M KOHTPOJIS C HCIOJIb30BAHHUEM COBPEMEHHOTO
000pyT0BaHUS.

Ymemy:

— aHAJIU3UPOBATh METOJIbI UCIIBITAHUM PA3JIMYHBIX MAaTEPUAJIOB U MOKPBITUI

— BBIOMpATh ONTHUMAIIBHBIM METOJ W 00OpYJIOBaHHME NS KOHKPETHBIX 3a]ad KOHTPOJS U
WCIIBITAaHUSI MAaTEPUAJIOB U TTOKPHITHIA;

Braoemw:

— HaBBIKaMU pabOTHI HA COBPEMEHHOM HCCIIEA0BATEIIHCKOM 000PYI0BaHUY;

— HaBbIKaMHU aHAJW3a U CUCTEMATHU3aIlUN PE3YIHTATOB TECTPOBAHUS

— HaBBIKAMHU HCTIOJIB30BaHUSI OTEYECTBEHHBIX U MEKIYHAPOIHBIX CTaHJIAPTOB Ha UCIBITAHUE
Y UCCJIEI0BAHNE MATepUAJIOB.

102



3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pasznea 1. KoHTpoJib kKayecTBa MaTepuaJioB

CrangapTel Ha METOABI KOHTPOJIS, UCTIBITAHUA U u3MepeHuid. TpeOoBaHUS K HCIIOIB3yeMOMY
000py/I0BaHUIO, YCIOBUSAM M MPOIEAypaM OCYIIECTBICHUS ONepanuidi, 00paboTKe U MpeACTaBICHUIO
MOJYYCHHBIX DPE3YJIbTaTOB, KBaJH(HUKAIMK mepcoHana. TpeOoBaHHS K YCIOBUSAM, NHPU KOTOPBIX
MPOBOAUTCS KOHTPOJIb (MCTIBITAHUS U U3MEPEHHs); TpeOOBaHUS K CPEACTBAM KOHTPOJIS (M3MEpeHuil),
anmnaparype, MarepuajaM, peakTUBaM M pacTBOpaM, a TaKKE BCIOMOIaTEIbHBIM YCTPOWCTBAM;
MOPSOK MOJATOTOBKU K IMIPOBEICHUIO KOHTPOJIS; HOPSAIOK IPOBEACHUSI KOHTPOJIS; IpaBuiia 00paboTKu
pe3yJIbTaTOB KOHTPOJIS; paBuiia ohopmIIeHUs! pe3yIbTaTOB KOHTPOJIS.

Crangaptuzanys METOAOB HM3MEpPEHMM, HcObITaHUM W KoHTposis. CranmapTuzanus B
Poccuiickoit deneparumu.

Pa3neu 2. MeToasbl U cpecTBA H3MEPEeHNI NapaMeTPOB THIIOBBIX COeIUMHEHU I

N3mepenne W KOHTpOJb WLIEPOXOBATOCTH IOBEpXHOCTEW. BusyanbHoe omnpezneneHue
IIEPOXOBATOCTH IMOBEPXHOCTH IMJIOCKUX W IMIIMHAPHUYECKUX JETalieil MmyTeM CpaBHEHHs ¢ o0pa3maMu
HIEPOXOBATOCTU. Y CTPOMCTBO M TEXHUYECKUE XAPAaKTEPUCTHKU JBOMHOTO MHUKpOckoma. M3mepeHue
napaMeTpoB  HIEPOXOBATOCTH  IOBEPXHOCTH C  IMOMOINBIO  KOH(OKAIBHOTO  MHKPOCKOIIA.
KonunuecTBeHHas OlleHKA IEPOXOBATOCTHU MO pe3ylibTaTaM 00pabOTKH MPOoPHIOrpamMm.

N3mepennss Ha MHCTPYMEHTAJIBHOM M YHMBEPCAIBHOM MHUKPOCKOIIAX. YCTPOWCTBO U
TEXHUUYECKHUE XapaKTePUCTUKU MHCTpyMeHTanbHbIX (Tuma MMUW u BMU) u yHuBepcaibHbIX (THIIA
YUM) muxpockonos. [loaroroBka u HacTpoiika mpuOopoB. OTcUeT IO OTCUETHBIM YCTpOMCTBaM
YHUBEpCAIbHBIX MUKPOCKOIIOB. VI3MepeHue JINHEWHBIX U YIJIOBBIX Pa3MEPOB.

N3mepenue napaMeTpoB pe3bOOBBIX IMOBEpXHOCTEH. OCHOBHBIE IapaMETpPbl METPUUYECKOM
pe3pObl. CpencTBa u3MepeHUN mapamMeTpoB pe3b0d. M3mepeHue cpeaHero auaMmerpa pe3bObl
pe3b0OBBIM  MUKPOMETPOM, METOAOM TpeX IpoBoiodek. l3mepeHue mapameTpoB pe3bObl Ha
MHCTPYMEHTAJIbBHOM MUKPOCKOIIE.

Pa3nes 3. MeToabl HCIIBITAHUI 1JIS1 ONIpeeIeHUs] MeXaHMYeCKUX CBOIiCTB MaTepHaJioB

Knaccudpukanus BumoB wucnbiTaHuil. CTaTMuecKWe UCHBITAaHUS MeETAIoB. VchbITaHus
MaTepuaioB Ha pacTsbkeHue. [luarpamma pactsbkeHus. OOpasupbl i pacTsbkeHus. Vcenbitanus
MaTepHualoB Ha KpydyeHue. M3zmepenus TBepocTy maTepuaiioB: 1o bpunemno, no Poksemy.

JluHaMUuYecKue WCIbITaHUS MeTauloB. lcnbelTaHue MaTepuaaoB Ha yOApHbBIA  U3THO.
MasTHUKOBBIE KOTIPHI [T UCTIBITAHUS HA YIApHBIN H3rH0.

[Huknnyeckue ucnbiTaHus MeTamioB. OOpa3ibl U METO/Ibl UCTIBITAHUM Ha yCTanocTh. MaminHbl
JUTSL UCTIBITAHUN HA YCTAJIOCTh PA3UYHBIMU METOJAMHU (PACTHKEHUS — CKATHUS, U3TUO, KpYUeHHUe).

Pasnen 4. Hepa3pymawuiuii KOHTPOJIb

JleekTbl TMpOM3BOJACTBEHHO-TEXHOJIIOTHYECKOTO TMpoucxoxaeHus. OOmee omnpeneneHue
kauectBa U Jedekra no 'OCT 15467-79. Knaccuduxanus nedektoB u BUI0OB Opaka MO CTENEHU HX
BIMSHUSA Ha O€30MacHOCTh MPOJAYKIMH, IO YCTPAHHMMOCTH, IO PpACIOJIOXKEHUIO B H3JIENUHU, IO
IIPOUCXOXKICHUI0. XapaKTEepPUCTUKA J1e()EKTOB MPOU3BOICTBEHHO-TEXHOJIOTMUYECKOTO TPOUCXOKICHHUS:
IUIABKK W JIUThs, OOpaOOTKM METaJuIOB JaBIEHUEM, TEPMHUUYECKON, XUMHUKO-TEPMHUYECKOH H
INEKTPOXUMHUYECKON 00paboTKM, MexaHndyeckoil o00paboTku. JlepexkTsl CBapHBIX WIBOB, UX
KJaccu(UKaIus Mo Tunam (reoMeTpHUeCKUM MpU3HaKaM) U BUAaM (IPUPOIE).

Hepaspymaromuit  KoHTposb: oOmme cBeneHus U onpeneneHus. OCHOBHBIE TEPMUHBI U
ompezaeneHuss B obmactu Hepaspymatoniero koHtposus nmo 'OCT P 53697-2009. Knaccudukanus
IpoLeAyp Hepa3pyLIAIoUIero KOHTPOJIS MO0 BUJAM KOHTPOJIUPYEMBIX MapaMeTpOB: TOIIMHOMETPUS
(M3MEpHUTEIbHBII KOHTPOJIb T€OMETPUUYECKHX pa3MepoB), AedeKTockonus (oOHapyxeHue aedexkToB
CIUIOIIHOCTH), CTPYKTYPOCKONUS M TEXHUYecKas IuarHoctuka. OmnpeneneHue M KiacCHpHUKaIUs
BUJ0B Hepaspymatomiero KoHTposs nmo 'OCT P 56542-2015: akyctudeckuil; BUOPOAKYCTHUECKHUIA;
BUXPETOKOBBII; MArHUTHBIM; ONTUYECKUH; MPOHHUKAIONIMMU  BEHIECTBAMH;  PaJAALMOHHBIN;
PaMOBOIHOBOM; TEIUIOBOW; 3JeKTpuuecKuid. PakTopbl, BIMAIONIME Ha BBIOOP METOAOB U CPENICTB
Hepa3pylamero KoHTpois. [loHSATHS 4YyBCTBUTENBHOCTHM M pa3peniarolieid  crnocoOHOCTH
HEPa3pyLIAOLIEro KOHTPOJISL.

MarauTHbeIil BUJ Hepaspyllalomero KoHTposids. OCHOBHBIE MOHATUS M TEPMUHBI TEOPHH
MarHeTu3Ma: HaNps>KEHHOCTh MArHUTHOTO TOJISl, MAarHUTHBIE CUJIOBBIE JIMHUM, MATHUTHBINA TOTOK,
MarHuTHas HWHAYKIMS, MarHUTHas MPOHMIIAEMOCTb, MAarHUTHasT BOCIPHUHUMYHBOCTH MAaTEpUAIOB.
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OCHOBHBIE METOABI MAarHUTHOTO BHJA KOHTPOJIS: MarHUTOIOPOIIKOBBIA, MAarHUTOTpPa(pUUECKHM.
[TpuHuunel oOHapykeHHs Ae()EKTOB NPH HAMArHWYMBAHWU: BO3MYIECHME MAarHMTHOIO IOJS HaJ
OTKPBITBIM J1€()eKTOM, BO3MYIIEHHWE MArHUTHOTO TOJS HaJ CKPBITBIM Je(eKTOM, BO3MYILECHHUE
MarHMTHOTO IIOJIA HAJ CBapHBIM IIBOM C YCHWJICHHEM. TEeXHOJIOIrWs IPOBENCHHUS HEPa3pyILIAOIIEro
KOHTPOJISI MarHUTOIOPOUIKOBBIM M MarHutorpadpuieckuM meronamu. MakTopel, orpaHMYUBAIOIINE
IPUMEHUMOCTh MarHUTHBIX METOJIOB HEPa3pyIIAIONIEro KOHTPOJIs, 00IaCTH IPUMEHEHHUs MarHUTHBIX
METOJIOB HEpa3pyLIAIOIIEr0 KOHTPoJsl. BUXpeTOKOBBIN (37E€KTPOMAarHUTHBIN) BUJ HEpa3pyLIarollero
KOHTPOJIA.

PaguanumonHelii BHUJ Hepaspyliaromero KoHTpois. IlpeacraBieHune 00 HMOHU3HMPYIOIIMX
U3JIydeHUSX. PEHTreHoBckoe M raMmma-usinydeHue. VICTOYHMKM HMOHU3UPYIOIIUX HU3JIy4CHMIA:
PEHTICHOBCKUE  TPYOKH, JJIEKTPOHHBIE YCKOPUTENH, PpaAMOAKTHBHbIE H30TOIBL.  MeTobl
paZManoOHHOTO BUAA HEpa3pyIIAIOUIEr0 KOHTPOJSA: paguorpaduuecKuii, paauoCKOINYEeCKUH,
panuomeTpuyeckuil. TexHonorus, MaTepuanabl M anmnaparypa METOJOB paJHallMOHHOIO BUAA
Hepa3pyLarIero KOHTPOoIs.

AKyCTHYECKHMI BHJl HEpa3pylarouero KOHTpois. dusndeckre OCHOBBI aKyCTHYECKOIO BHJIA
HEepa3pyIIAOMEro KOHTPOJIs. BuIbl yIbTpa3BYKOBBIX BOJIH, HMX CBoicTBa. TpaHcdopmanus
YJIBTPa3BYKOBBIX BOJH IIPU NEPEXOE TPaHMIBI pa3zesia TBEPABIX aKyCTHUECKHUX Cpell, KPUTUYECKHE
yriabl. YyBCTBUTENBHOCTh U pa3peliarolas CiocOOHOCTb YJIbTPa3BYKOBOIO KOHTPOJIA. TEeXHOIOTrHs
YJIBTPa3ByKOBOI'O KOHTPOJISI CBAPHBIX COEIMHEHUM.

Hepaspymaromuii KOHTpOJb NPOHMKAOIIMMH BemecTBaMu. DU3NKO-TEXHUYECKHE OCHOBBI
KallWJIISIPHBIX METOJIOB KOHTPOJIS (CMaunBaeMOCTh, KallWJUIAPHbIE sIBJICHUS). MeToAbl KanuuIIpHOTrO
KOHTPOJISI B 3aBUCUMOCTH OT croco0a MposiBJI€HUs (L[BETHOM, JIIOMUHECLIEHTHBIH, JTIOMUHECLIEHTHO-
1BeTHOM). Paszpemaromas crnocoOHOCTh (4yBCTBUTEIBHOCTb) METOJOB KalMJUIIPHOIO KOHTPOJIS.
O6uacTi NpUMEHEHUs KalluUIIPHOTO KOHTPOJISL.

OnpeneneHne IMOBEPXHOCTHOM dHepruM marepuana. OnpeneneHue IMOBEPXHOCTHOTO
HaTsDKEHUsT pacTBopoB. OmpeneneHne KpaeBoro yria cMmaddMBaHus. MeToj BHcsLEH Karuu
(ontuueckuit Mmerox). Metox nexaieit karmau. OnpeaenaeHre cMauyMBaeMOoCTH MoBepxHocTeil. Pacuer
no Metoy Bambypua. MeTo onpeiesieHus CMaYuBaHUsI MAaTEPUATIOB TIPUIIOSIMHU.

4 O0beM yueOHOH THCHHMILINHBI

O0beM TMCUMIINHBI
Bun yuedHoii paboTbl Axan. | Actp.
3E
4. 4,

OO0mas Tpy10eMKOCTh THCIIHIIJIHHBI 5 180 135
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 2,67 96 72
Jlexumu 0,89 32 24
JIaGoparopusie padotsl (JIP) 0,89 32 24
[Tpaktnueckue 3anstus (I13) 0,89 32 24
CamocrosiTejibHAas padoTa 2,33 84 63
KonTakTHas camocTosiTenbHas paboTa 0,4 0,3

2,33
CamocTosiTeIbHOE M3YUCHHE PA3/IeTIOB JUCITUILIMHBI 83,6 62,7
Buj HTOrOBOro KOHTPOJIS: 3ader ¢ oneHkoM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIIJIMHBI
((TCXHOJIOFI/IH HpOH3BO}ICTBa NnNeYaTHbIX ILIaT»

1. deab aMCHMNJIMHBI — JIaTh CTY/JEHTAM TEOPETUYECKHE 3HAHUS B OOJIACTH TEXHOJOTHUI
IPOM3BOJICTBA MEYATHBIX IUIAT, B T.4. (PU3MKO-XMMUYECKHUX 3aKOHOMEPHOCTEH MPOIIECCOB HA KaXKJOM
JTarne MPOU3BOJICTBA, a TAKXKE MPUOOpETeHHE MEPBUYHBIX MPAKTUYECKUX HABBIKOB XMMHUYECKOW M
NEKTPOXUMHUYECKON 00pabOTKN OBEPXHOCTH B MMPOU3BO/ICTBE MEYATHBIX IJIAT.

2. B pe3yabTrare H3y4YeHUs JUCHUILIMHBI 00y4AKOIIUIiCH JOJIKEH:

Obnadamye cleayoMUMU KOMIIETEHIIMAMU U UHIAMKATOPAMH UX JTIOCTHKEHUS:
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[1K-4.1; I[1K-4.2; T1IK-4.3; TIK-5.1; TIK-5.2; TIK-5.3.

3nameo:

- OCHOBHBIC XapaKTEPHCTUKH TMEYATHBIX IUIAT, TpeOOBaHWS K HHUM, MaT€pUAIbl IS HX
n3roroBieHus, knaccel TouHocTu 111 mo I'OCT;

- OCHOBHBIE CIIOCOOBI M3TOTOBIICHUS TIEYATHBIX TUIAT;

-OCHOBBI XMMHUYECKOH M 3JEKTPOXHUMHUYECKONH OOpaOOTKH MOBEPXHOCTEH, TEXHOJIOIMUYECKHE
XapaKTePUCTUKU DIIEKTPOJIUTOB M PACTBOPOB XHUMHUYECKOW M DJICKTPOXHUMHUYECKOH 00paboTKH
MOBEPXHOCTU B IPOU3BOCTBE MEYATHBIX ILJIAT;

Ymemo:

- OMpEeNATh PACCEHBAOIIYI0 CIIOCOOHOCTH JJIEKTpONMTAa OMeqHeHHs oTBepctuii MIII,
PaBHOMEPHOCTh MOKPBITHI B 0TBepCTHSAX U Ha moBepxHocTH 111, hyHKIIMOHATBEHBIE XapaKTEPUCTUKH
MOKPBITUH, B T.4., 3JJACTUYHOCTb, OJIECK, CIUIOMIHOCTh U QIFe3UI0 XMMHUYECKOTO CIIOSI METaNTMYSCKOM
MeIH Ha AUDJIEKTPHUKE, IEPOXOBATOCTh, IPOYHOCTD CUEIUIeHUs (poTopesucTa 1p.;

- BBIOMpATh ONTHMAJBHBIC TOKPHITHS W JJCKTPOIHTHI JUISI UX OCAKICHHS B 3aBHCUMOCTH OT
HA3HAYCHHs U YCIOBUH SKCIUTyaTalluy Uil KOHKPETHBIX YCIOBUN IPUMEHEHUS;

-BBIOMpATh ONTHMAJbHBIE CIOCOOBI (hopMupoBaHHs TpeOyeMoOll IIEPOXOBATOCTH NeEpen
HAHECEHHEM IIJICHOYHBIX HEMETaJUIMYECKUX MaTePHAaIIOB;

Braoemy:

- HaBbIKAMHU TMOATOTOBKH IMOBEPXHOCTEW TMepel XUMHYECKOH U 3IIEKTPOXUMHUYECKOU
00paboTKOI METALIOB;

- HaBBIKAMH DKCIUIyaTallud M KOHTPOJS IPOLIECCOB XMMHUYECKOH U AIIEKTPOXUMUYECKOU
00pabOTKK TOBEPXHOCTEH B MPOM3BOACTBE MTEYATHBIX IJIaT;

3 Kpartkoe coep:kanue JMCHHUIITHHbI

Paznen 1. Knaccndukanus n cnoco0bl M3roToBJIEHHUS MEYATHBIX IJIAT

Beenenue. Knaccudpukanmss mneuatHeix 1uiat. JKectkue U ruOkue tuiatbl. CriocoOs
W3TOTOBJICHUS IIAT

bazoBbie MaTepuaibl Ui IEYaTHBIX IJ1aT, MX Kiaccupukanus. Tunel MmaTepuanoB mapku FR-4.
[Tpouecchl M3rOTOBIEHUS CIOUCTHIX IJIAT U npenperoB. KoMmoHeHTs 6a30BbIX MaTepuasioB. CUCTEMBI
C AIOKCUJIHOM cMoJoi. [Ipyrue nonumepHsie cuctemsl. [IpoBoasmre matepuansl. CBoHCTBa 6a30BBIX
MmatepHaioB. TerioBsle, (pU3NYECKHEe U MEXaHUYECKUE CBOWCTBA. DJEeKTpHUecKue cBoiictBa. Paboune
XapaKTepUCTUKU. MeTo/1bl, YBEIHUEHUs IUIOTHOCTH MOHTaka, cxeM. MenHas ¢osibra. Marepuainsl 1t
IUIaT C BBICOKOM IUIOTHOCTBIO MeXcoeAMHEHUH. CBs3b HaJEKHOCTH IMEYaTHBIX IUIAaT C BBIOOpOM
Matepuana. Beioop 6a30BbIX MaTEpPHAIOB TPUMEHUTEIHFHO K OECCBUHIIOBOM TEXHOJIOTUU MTAaWKH.

Pa3nea 2. IloaroroBka noBepxHoCTH B MPOU3BOACTBE MEYATHBIX IJIAT

[Tponeccrl cBepienusi. Marepuansl. Cranku. KauectBo otBepctusi. KoHTpons mocie
CBepJieHUs. 3aTpaThl Ha CBEpJIEHME B pacueTe Ha OJHO oTBepcTHe. [IpenusnoHHOE cBepieHHE
MeXcoeqMHEHUH. MeTo bl CBepiieHus C KOHTpoJieM Ii1youHbl. CBeprieHne IiyO0OKHX OTBEPCTHH.

®opmupoBanue u3zo0paxkenus. PorouyBcTBUTENbHbIE MaTepuaibl. Cyxue IUIEHOYHBIE
dotopesuctsl. Kuakue horope3uctsl. DnekTpodopeTniyeckn ocaxaaeMbiii hotope3uct. [loaroroska
MOBEPXHOCTHU K HAHECEHMIO (poTopesucTa, cHATHE poTope3ucTa.

TexHonornueckue cxembl 00pabOTKH OJTHOCIONHBIX M MHOTOCIONHBIX NedaTHbIX miat (MIII).
IIponecc mpeccoBanus. YIpaBiaeHUE IIPOLIECCOM IIPECCOBAHUS U yCTpaHEHHE HENoIanoK. I[loaroroska
IIaT K MeTaulu3aluu. XapaKTepUCTUKU Pa3IUYHBIX BUIOB MOJATOTOBKU MOBEPXHOCTH U OTBEPCTHUM
3arotoBok [II1. Mexannueckas noaroroska nosepxHoctu II1. Xumuueckas moaroroBka nmoBepXHOCTH
[MI1. KomOunupoBanHas mnoxaroroBka mnosepxHoctd [IIl. Dnexkrpoxumuyeckas MOATOTOBKA
nosepxHoctu [III. Ilnasmoxumuueckoe tpaBiaenue nosepxHoctu IIII m orBepctuit. Cragum u
pacTBOpPBI, IPUMEHSEMbIE JUIsi XUMHUUECKOH MOATOTOBKHM MOBEPXHOCTH AUAJIEKTPUUECKUX MAaTEpHalIOB
nepea ee akTuBHpoBaHMEM. IloaroToBka TMOBEpXHOCTH (ONbrd. AKTHUBALUS IMOBEPXHOCTU
JUAJIEKTPUYECKUX MAaTepHaloB IEpe] XMMHYECKOM MeTrauM3anued. becnamianneBas akTHUBaLWs
MOBEPXHOCTU. AKTHMBAlMsl MOBEPXHOCTU [MAJIEKTPUKA PAcCTBOPAaMHM HA OCHOBE NAJIAAMS U OJIOBA.
[Tpsimast MeTayuIU3aIus TOBEPXHOCTH.

Pa3znea 3. IIpomecchl XHMHYECKOH M 3J1€KTPOXMMHYECKOl 00pa0OTKM NOBEPXHOCTH B
NPOU3BOJACTBE MEYaTHbIX MJIAT
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OO0mue xapakTepUCTUKH MpoIlecca MeTauTh3auu. XuMuueckoe MmeqaeHune. CocraB pacTBopa
XUMHYECKOT0 MEIHEHHUs, Ha3HaueHUEe KOMIIOHEHTOB. [IpUrotoBieHre u KOppeKTUPOBAaHHE PACTBOPOB
XUMHUYECKOTO MEJHCHHUs. YTHIU3alHs JTOPOTOCTOSIIMX peakTuBoB. llpupoma npedexkToB mpu
XUMHUYECKON MeTaun3anuu. [IpakTuka XUMHYECKOrO MeIHEHHs. XUMHYECKOe HHUKEIHpPOBaHHE.
DIEKTPOXUMHUYECKAss METATU3alKs. 3aKOHBI JEKTPOXUMHUECKON MeTau3anuu. ['anpBaHudeckas
metaim3anus npu npousBoiactBe IIIl. TNanpBanmyeckoe MenHenue. J[lpyrue raibBaHHYECKUE
MOKPBITHS. DJIEKTPOIUTHI B MPOU3BOJICTBE MEUYATHBIX IIAT. DIIEKTPOIUTHI MeAHeHus. PaccenBaromias
CIIOCOOHOCTh 3JIEKTpOJIMTOB MeaHeHus: orBepctuid MIIII, cmocoObr omnpenenenus. JloO0aBku B
JNEKTPOIIUT MEAHEHUSI, MEXaHU3M HUX JCUCTBUA. DJICKTPOIHUTHI OCAXKICHHUS CIUIaBa 0JIOBO—CBHUHEII.

[MasipHas macka. Tumbl nasimpHON Macku. Beibop nasuibHoM Macku. Hanecenne m o6paboTka
NasJbHOM MAackH. 3anuTa NEepeXOAHbIX OTBepcTHH. (OUHaNbHBIE CBOWCTBA NAsAIbHONM MACKH.
YcioBHbIE 0003HAYEHUST 1 MAPKUPOBKA (HOMEHKJIATYPA).

Texnonoruu u nporeccol TpaBiaeHusi. OCHOBHbIE TIOJIOKEHUSI W MPOLEAYpPbl TPaBJICHHUS.
VY nanenue metajuiopesucra. TpaBUIbHBIE PACTBOPHI.

4 O0bem yueOHOH TUCHMILINHBI

O0beM JUCHUILIHHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
q. q,
O01masi TPy10eMKOCTh TUCIUIIHHbI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,89 32 24
Jlekuun 0,44 16 12
[Tpaktnueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHas padoTa 2,11 76 57
CaMoCTOsTeIbHOEC H3YUCHHE Pa3IeI0OB JTUCITUILUIHHBI 2,11 76 57
Bua koHTpoOJIA:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: IK3aMeH
AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«MeToabI HCCJIETOBAHUS MATEPUATIOB)»
1 Heab aMCHMIJIMHBI — TPUOOPETEHUE CTYAEHTAaMU 3HAHUN TEOPETUYECKHX OCHOB

COBPEMEHHBIX METOJIOB (PU3UKO-XUMUYECKOTO aHaIN3a U HCCIEA0BaHUs MAaTepUaIoB U MPOIIECCOB.

2 U3yyeHue TMCHUIIMHBI HANMPABJIEHO HA MpUoOpeTeHHMe CJAEAYIOIIMX KOMIETEHIH U
HHJAUKATOPOB UX JOCTHKECHUS:

[1K-2.1, IIK-2.2, T1K-2.3, TIK-6.1, T1IK-6.2, T1IK-6.3.

3name:

- KJIaCCUYECKHE MTPUEMBI pabOTHI Ha UCCIIEIOBATEILCKUX MPUOOpax;

- OCHOBBl TPOBEJECHUSI CJIOXKHBIX MHOTOYPOBHEBBIX HAyYHBIX 3KCHEPUMEHTOB C
WCITOJTIh30BAaHUEM HOBEUIIIEro 000Py1I0BaHHUS;

- METO/IbI MIOMCKA, aHAJIM3a U CHHTE3a MHPOPMAIUH TI0 MaTepuasIaM U Mpoleccam;

Ymemo:

- BBIOMpaTh OMTUMATBHBIA METOJ UCCIEIOBAHHS MaTEpUaoB M MPOLIECCOB Ui KOHKPETHBIX
3ajad4;

- BBIMOJHATh (PU3UKO-XUMUYECKHE HCCIIEOBaHUS, HAMpaBlIeHHbIE Ha pa3pabOTKy HOBBIX U
MOBBIIICHUE KAaYeCTBA YK€ CYIIECTBYIOIINX MaTepPUaOB;

- OCYIIECTBIISAITh KOHTPOJb COCTaBa, CTPYKTYPbl M CBOMCTB MaTEpHAIOB C UCIOJIb30BAHHEM
COBPEMEHHBIX aHATUTHIECKUX CPEJICTB U KOMITBIOTEPHOTO MPOTPAMMHOTO 00ECTIEUCHUST;

- CAMOCTOSITEJIBHO TOJIy4aTh U UHTEPIIPETUPOBATh AHATUTUYECKUE JTAHHBIE C UCIIOJIb30BAaHUEM
COBPEMEHHOTO TPOrPAMMHO-METOIUIECKOTO 00€CTICUeHNS,
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Braoemy:

- OCHOBHBIMHM COBPEMEHHBIMU (PU3UKO-XUMHUYECKUMHU METOJAMU UCCIIEJOBAHMS MaTEpPUAIOB U
IIPOLIECCOB;

- CXeMaMH{ YCTPOWCTB M MPUHLHUIIAMU PaOOTHl COBPEMEHHBIX MPHUOOPOB MO HCCIEIOBAHUIO
MaTepUasoB U IPOLECCOB;

- METOJaMHM M CpEACTBaMH IUIAHUPOBAHUS M TMPOBEACHUS HCCIENOBAHUN U Pa3pabOTOK B
00J1aCTH 3aIUTH METAUTMYECKUX U HEMETAUIMUYECKUX MAaTepUaIoB OT KOPPO3HUH.

3 Kpartkoe coaep:xanue JUCUMILIHHbBI

Paznen 1. Kinaccupukanusi m npuMeHeHMe MeETOAO0OB M CPeICTB JIMATHOCTHUKH JIJIfA
HCCJIeIOBAHNSI, KOHTPOJISI M ATTECTALMU MATEPHAJIOB. DJIEKTPOHHASI MUKPOCKOIUS

OCHOBBI TEXHUKH U TEOPHH, YCJOBHSI MPOBEICHUS COBPEMEHHOTO (PU3UKO-XUMUYECKOTO
sKcniepuMenTa. IIlporpamMmmHoe obecriedeHre cpeacTB JUarHOCTUKU MaTepUaIoB.

MeTtponorust pu3nKo-XUMHUYECKOTO aHaTHU3a.

IIpocBeunBaroimas annekTpoHHast Mukpockonus (II9M). PactpoBas 31neKTpoHHAs MUKPOCKOIIHS
(POM). Pentrenocnektpanbubiii Mukpoananus (PCMA). CunoBas TynHenbHass Mukpockorus (CTM).
OOBEKTHI UCCIIEIOBAHUN U UX TOAr0TOBKA. Annaparypa. OCHOBHBIEC IPUHLIUIIBI METOJIOB.

Pazpnen 2. CnekTpajibHble METO/IbI HCCICAOBAHUS MATEPUATIOB

Knaccudukanus crniekrpockonuueckux MeTofoB. OCHOBHbBIE THIBI B3aUMOJICHCTBUS BEIIECTBA
¢ u3nydenrneMm. GoTONPOBOAUMOCTH TBEPBIX TEIl.

ATOMHO-3MHUCCHOHHBIN (AD) 1 aTOMHO-a0COpOIIMOHHBIN (AA) aHATH3.

KonebarenpHas cnexkrpockonus: nHdppakpacHas (MK)- u komOunanmonHoro paccestaust (KP)-
CIEKTpOCKOIMA.  MeToapl  MOJIEKYJSIPHOM ~ ONTHYECKOM  crieKTpockonuu.  Komopumerpusi.
®doroanektpokonopumetpusa. Crekrpodoromerpusi. Paanocnexktpockonus. MeToabl  sAEpHOTO
MarHutHoro pesonanca (SIMP), saepHoro kBanapymnosibHOro peszoHaHca (SIKP) u snextponHOrO
napaMarHuTHoro pesonanca (OI1P).

Pa3nea 3. MeToab! onpeaeneHUsi XHMHYECKOI0 COCTaBa MATEPHAJIOB

XUMUYECKUI 3JIEMEHTHBIN aHaus. JlokasbHbIN PEHTIEeHOCTIEKTPaIbHBIN u
peHTreHO(TYOPECIICHTHBI METO/IbI aHau3a. Macc-criekTpometpus. [IpuHIMIIansHas cXemMa | THITBI
Macc-CIIeKTPOMETPOB. MeToabl HccleoBaHus MOBEpXHOCTU. (OrKe-3JMEeKTpOHHAsl CIIEKTPOCKOIIHS,
P®BC, obpatHOe pesepdopaoBckoe paccesHue. M3mepenus yneapbHON MOBEPXHOCTH U MOPUCTOCTH.
BosmoxHocTu aepuBarorpadum.

Pa3nea 4. KpaeBoii yros cMmaunBaHusi

HccnegoBanue W3MEHEHHUs yria CMayuMBaHUS Ha PA3JUYHBIX MOBEPXHOCTAX C TEUEHHEM
BpeMeHHU. J[eTeKTUpOBaHUE COCTOSIHHS MOBEPXHOCTU, a TAK)KE aHAJIM3 MPOIECCOB, MPOUCXOISAIINX B
MPUIIOBEPXHOCTHOM CJIO€ BEIECTBA TOJIIMHOW MOPSAIKA HECKOJIBKUX HAHOMETPOB NPU KOHTAKTE C
KUJIKUMH ~ cpenamu. M3MepeHne TOBEPXHOCTHOM SHEPIrHH, OINpEIeICHHE IIEPOXOBATOCTH
MOBEPXHOCTHU, YCTAHOBIIEHHE TOYHOTO BPEMEHH Haydajla U CKOPOCTH IIPOLIECCOB KOPPO3UU METAIIIOB, B
TOM YHCIIe TIPU TPUMEHEHUHU 3aIUTHBIX MOKPBHITUNA, UMEIOIHNX HAHOPA3MEPHYIO TOJIINHY, OIEHKY
CTETMEHH 3arpsi3HEHHOCTH TIOBEPXHOCTEH (JaHHBIM METOJAOM MOXKHO BBISBIATH 3arps3HEHMUS,
HEJIETEKTHUpPYEeMblE BU3yaJlbHO, a MHOIJA JaXe C IOMOLIbI0 MHKPOCKOIHH), HCCIEA0BaHNE
o0pa3oBaHUs CMa4yMBAIONIMX TUICHOK Ha MOBEPXHOCTAX MAaTEpPHAOB B YCIOBHUSX MOBBIIICHHON
BIQKHOCTH (MPOIECC MOXKET HMETh pellaroliee 3Ha4eHHe I MaTepuajoB, MPUMEHSEMBIX B
3JIEKTPOTEXHUKE M DJEKTPOHUKE), ONPEACICHHUE JIOJHM KaXXJI0ro U3 KOMIOHEHTOB B IMOBEPXHOCTHOM
cIoe.

4 O0beM yueOHOH TUCHMILINHBI

O0beM TUCUMTTHHBI
Bup yueOHoit padoThbl Axan. | Actp.
3E
4. 4.

O01mas TPyA0eMKOCTh JIMCIUILTHHBI 2 72 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,88 32 24
Jlexuun 0,44 16 12
JlabopaTtopHbie padoTs (JIP) 0,44 16 12
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CamocrosiTesbHasi padoTa 1,12 40 30
KoHTtakTHas camocTosTenbHas pabota 112 0,2 0,15
CamocTosaTenbHOE U3YUYEHHUE Pa3esioB JUCIUILUIUHEI ’ 39,8 | 29,85
Buja nTOroBoro KOHTpoOJIs: 3auer
AHHOTaNUA K padoyeil mporpamMmMe JUCUMILIHHbBI
«MarepuasioBegenue. Hemera/simueckue Mmatepuaib»
1. Heab IMCHUIVIMHBI — MPHOOpPETEHHE CTYJCHTaMH 3HAHUN, HEOOXOAMMBIX JUIS

CaMOCTOSITENILHOTO PEIIEHUsI BOIPOCOB, CBA3AHHBIX C BHIOOPOM MaTepHasioB JUIsi 00OpyAOBaHUS U
KOHCTPYKIIUH XUMHUKO-TEXHOJOTUYECKUX IPOLIECCOB C YYETOM YCJIOBHH 3KCIUTyaTallid, a TakKxke
SKOHOMMYECKUX U IKOJIOTHYECKUX (HaKTOPOB.

2. N3yyeHue AUCHUIIMHBI HAMPABJIEHO HA NMpHOOpeTeHNe CIAeAYIOIMNX KOMIETEeHUHH U
HHAUKATOPOB MX J10CTHKECHUS

IK-1.1; ITIK-1.2, TIK-1.3

B pe3ynbrate u3yueHus: AUCUUILINHBI 00yYaIOIIUICS TOJKEH:

3namo:

- KJIACCU(UKALIUIO, CTPYKTYpPY, COCTaB M CBOWCTBA MAaTEPHAJIOB, HCIOJIb3yEeMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3aLIUThI OT KOPPO3HUH;

- MapKUpOBKY MaTepHaIOB IO POCCHUMCKUM UM MEXIYHapOJHbIM CTaHJapTaM,
UCII0JIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSIX 3aLIUTHI OT KOPPO3HH;

- MIPUHLHUIIBI 1 METOJIbI 3aIIUThI OT KOPPO3UH;

- OCHOBHBIE KOHCTPYKLUHMOHHBIE M (DYHKIHMOHAIbHBIE MaTepuasbl, MPUMEHSEMbIE B
XUMUYECKON TEXHOJOTUH U XUMUYECKOM anmnapaToCTPOCHUH.

Ymems:

- aHAM3UPOBaTh (U3UKO-XMMHUYECKHE W MEXaHHUYeCKHe CBOICTBa MaTepuajoB, HUX
KOPPO3HMOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTh;

— panroHaIBHO MOJ00paTh KOHCTPYKIITMOHHBIM MaTepua IJIsi XUMUKO-TEXHOJIOTUUECKOTO
mpolecca (peakropa, anmapara, MallMHbI) C Y4€TOM METOJOB 3alllUThl OT BO3MOXHOI'O BO3JEHUCTBUS
TEXHOJIOTHYECKOM CpeJibl HA KOHKPETHBIE KOHCTPYKIIMOHHBIE MaTepUaIbI.

Braoemy:

- MPOCTEUIINMHU ONEepaIsiMU ONPEIeTICHUsI CBOMCTB MaTepUasoB.

3. Kparkoe coneprxanue qMCUMILTHHBI

Pa3nen 1. Matepuarnsl, ucnonb3yeMble B TexHUKe. BBenenue. TpeOoBaHusl K MepCIEKTUBHBIM
HEMeTaJUTMUYeCKUM MatepuanaM. Kimaccudukaius OCHOBHBIX TUIIOB COBPEMEHHBIX KOHCTPYKITMOHHBIX
U QYHKIIMOHATHHBIX HEMETANINYECKUX MaTepHalIOB, 1 KOMIIO3UTOB.

CunukaTtHeie MaTepuanbl. OOmue cBeneHus. Marepuanbl, MOJTydyaeMble IyTEM TUIaBJICHHS
TOPHBIX MOPOJ WM APYTMX HPUPOJHBIX BEHIECTB: KAMEHHOE JIMThE, IUIABJIEHBIA KBapl, CTEKJIO
(ONTHYECKOE CTEKJI0), CHUTA/UIbI, CHIMKATHBIC SMad. MaTepHasbl, MOJy4aeMbIC IMyTEM CIICKaHUS
NPUPOJHBIX BEIIECTB: KHCIOTOYIOpHAas Kepamuka u Qapdop; MHHEpalbHbIE HEOpraHUYECKHe
BSDKYIIME BEIIeCTBA W MaTepHallbl Ha WX OCHOBE: BO3/YIIHBIE MHHEPAJIbHBIE HEOPTraHUYECKUE
BSDKYIIME BEIIECTBA, THIPABINYECKNE MUHEPATbHbIE HEOPTAHUYECKUE BSXKYIINE BEIIECTBA, OCTOH.

Pasznen 2. Ilomumepnsie matepuanbl. OOIIME CBENEHUS W OCHOBHBIE CBOMCTBA TOJUMEPOB.
MeXaHH4YeCcKue, (PU3NIecKne, XUMUIECKHE, YIEKTPHUECKUE H TEXHOJIOTUYECKHE CBOMCTBA MOJIMMEPOB.
Crpykrypa mnomumepoB. Kriaccubukamus turactmacce. TepMoIacTHYHBIE W TEPMOPEAKTHBHBIE
nonuMepbl. O030p Haubonee BOCTPEOOBAHHBIX TEPMOIUIACTOB W PEAKTOIUIACTOB (TIOMMATHUIICH,
MOJIMITPOTIMJICH, TIOJUBUHIIXJIOPH, TIOJUCTUPOJ, (TOPOIUIACTHI, TIOJUAMUIBI, TIOJUYpPETaHHI,
dbenonbopmanbAETHIHBIE CMOIIBI, KApOAMUIHBIE CMOJIBI, ATIOKCHIHBIE CMOJIbI, KpEMHUHOPTraHMUECKHE
CMOJTBI, TOJIUA(OUPHBIE CMOJIBI). DIACTOMEPHI: KaydyKH U PE3UHBI.

Paznen 3. KommosutHbie Marepuanbl. OOmue cBenenus. Kraccupukanus KOMITO3UTOB.
CTeKJI0IIaCTUKY, VYIJICIUIACTHKYA, OOPOIUIACTUKH, OPTaHOIUIACTHKH, TOJUMEPhI, HAMOJHCHHBIS
MOPOLIKAMH, TEKCTONUTHI. KOMMO3UTHBIE MaTepuanbl HA OCHOBE KEPAMHUKHU: KEPMETbI, MUKPOIUTHIL.
KoMmo3utHbie MaTepuaibl ¢ METAIUTMIECKON MaTpHUIleid. ApMUpOBaHUE METANIOB BOJOKHAMHU (Oopa,
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yriaepoaa, KapOuaa KpeMHUs, BOJb(ppama, OKCUA AaTIOMHHHS, OKCHJI IUpKoHUs). Kommo3uTHbIe
MaTepHalbl OKCHI-OKCHA. CBONCTBAa KOMITO3UITMOHHBIX MaTEPUAIOB M 00JIACTH MX MCIIOJIb30BaHMUS.
4. O0beM y4eOHOH JUCHHUIINHBI

. OO0BbeM IUCIUIIITHHEI
By yaeOHoM paboThl
3E Akan. u. Actp. 4.

O0mast Tpy10eMKOCTh
AUCHUILINHBI 3 108 81
KonTakTHasi padora -
ay/INTOPHBIE 3AHATHS: 1,33 48 36
Jlexiun 0,89 32 24
ITpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTeibHas padoTa: 1,67 60 45
KonTakTHast caMmocTosATENbHAS
pabora 0,01 0,4 0,3
CamocTosTenbHOE H3YYCHUE
pa3ienoB AUCIUILUIMHBI 1,66 59,6 44,7
Bujx uTOroBOro KOHTpOJIS: 3adeT ¢ OEHKOH

AHHOTauUA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«MeTasioBeAeHUE»

1. Heab aMCHMIJMHBI — TPUOOpPETEHHE CTyAEHTAaMH 3HAHHUM, HEOOXOOUMBIX IS
CaMOCTOSITCIILHOTO PEIICHUS BOIMPOCOB, CBS3aHHBIX C BBIOOPOM CIUIABOB JUIsl OOOpPYHAOBAaHUS H
KOHCTPYKIMH XHUMHKO-TEXHOJOTUYECKUX MPOLECCOB C YYETOM YCJIOBHHM 3KCIUTyaTallUH, a TAKKeE
YKOHOMHYECKUX M IKOJIOTHUECKUX (PaKTOPOB.

2. B pe3yabTaTe M3y4YeHUs IMCHHUILINHBI 00y4aI0 M ACH 0JIZKeH :

Obnadams CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH HX JIOCTHKCHHUS

[1K-1.2; TIK-1.3; TIK-2.1; TIK-2.2.

Buame:

- KJ1accu(UKAINIO, CTPYKTYPY, COCTaB M CBOWCTBA METAIIJIOB U CIUIABOB;

- MApPKUPOBKY METAJIJIOB U CIUIABOB MO POCCUICKUM U MEXIYHAPOJIHBIM CTaHIapTaMm;

- IPUHIIMIIBI 1 METO/IbI 3aIUTHI OT KOPPO3HH;

- OCHOBHBIE€ KOHCTPYKIIMOHHBIE U (DYHKITHOHAIbHBIE MaTEPUAIIbI, TPUMEHSIEMbIE B XUMHUYECKOM
TEXHOJIOTMM U XUMUYECKOM aIllapaTOCTPOCHUHU.

Ymemn:

- aHATU3UPOBaTh (PU3UKO-XMMUYECKHUE M MEXaHHYECKHE CBOWCTBA METAJNIOB M CIUIABOB, UX
KOPPO3HMOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTH;

- palMOHAIBHO TOM00paTh KOHCTPYKIIMOHHBIA MaTepuan IJii XUMHUKO-TEXHOJIOTUYECKOTO
npoiiecca (peakropa, amnmapara, MalliHbI) ¢ Y4€TOM METOJOB 3alIUTHI OT BO3MOYKHOTO BO3/IEHCTBUS
TEXHOJIOTMYECKOM Cpe/ibl HA KOHKPETHbIE KOHCTPYKIIMOHHBIE MATEPUAJIbI.

Brnaoemw.

- MPOCTEUIIIMMU OTIePALUSIMH OINPEICIICHHS CBOMCTB MaTEPHAIIOB.

3. Kpartkoe coep:xaHue JUCUUIIAHBI

Paznea 1. ®u3nko-xuMH4YeCKHE OCHOBBI METAJLJIOBEICHUS

OCHOBHBIE TOHATHS O CTPOEHUH, CTPYKTYpE M CBOWCTBaX METAUIOB. MeToabl H3y4eHUS
CTPYKTYpPBI U CBOMCTB METAILJIOB.

Crpoenne wMarepuanoB. OCHOBHBIE THIBI KpPUCTALIMYECKHX pemieTok. Kiraccudukamms
KPUCTAJUIOB MO TUIIAM CBSI3U. AHM30TPOINUs CBOMCTB KpUCTaIOB. CTpOeHUE peaibHbIX KPUCTAIIIOB.
JedekTsl peanbHBIX KPHUCTAIIOB M WX BJIUSHHE Ha CBOWCTBA METAUIOB W cIiaBoB. CBOiCTBa
nuciokanui. Kpucrammmzaumss MetamuioB W criaBoB.  CamMoONpou3BOJIbHAS — KPUCTAJUIM3ALIUSL.
Hecamonpon3zBoipHas KPUCTAJTH3AIINS. AmopdHbIe MaTepuabl. Hanomarepuansl.
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AmloTponnueckue mpeBpalieHus MetauioB. CTpyKTypa HEMETalNIM4ecKuX marepuaioB. CTpoeHue
IIOJINMEPOB, CTEKIIA, KEPAMHUKH.

CpoiictBa marepuanoB. Ilokazatenu cBoiictB. Kmaccudukanms cpoiicTB. MexaHu4eckue,
¢u3nueckne, XMMUYECKHE, OHKCIUIyaTallMOHHbIE UM TEXHOJIOTMYECKHE CBOMCTBa MaTepuaoB.
[Toka3arenu MEXaHU4YECKUX CBOMCTB, OIIPEAEIIAEMbIE IIPU CTATUYECKUX UCIIBITAHUAX HAa PACTSIKEHHUE U
n3ru6. Meronapl omnpeneneHus TBepAOCTH MaTepuanoB. I[lokazaTesn MeXaHMYECKMX CBOIMCTB,
OnpeesieMble IIPU JUHAMUYECKUX U IUKINYECKUX UCIIBITAHUSAX.

JlnarpaMmbl COCTOSIHUSL CIUIaBOB. TepMuHBI U omnpeaeneHus. JuarpamMmel — «cOCTaB-
CBOMCTBO». Da30BbIl COCTAaB CIUIABOB. 3aBHCHUMOCTb MEXKIY CBOWCTBAMH CIIJIABOB M THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pa3znen 2. ’Kes1e30 u cyiaBBI HA €ro OCHOBE.

Cramu u uyryHnsl. JKeneszoyrieponuctslie criaBbl. CTpYKTyphbl CIUIABOB JKE€JI€30-YIJIEPOA.
JluarpaMmbl COCTOSIHUS Kelle30-LleMeHTUT. KOMIIOHEeHThI, (ha3bl U CTPYKTYPHBIE COCTaBIISIOLIUE
cTajeil u OeJbIX YyT'yHOB.

KOHCTpYKIIMOHHBIE METAJUIMYECKHE MaTepUaibl. YTJIEPOAUCTBIE W JIETMPOBAaHHBIE CTAJIM.
Knaccudukanus craneii, onpeneneHie MOHATUS KauecTBa cTanu (TpeOoBaHMs K KadecTBY). Bnusnue
yriepoja U MOCTOSHHBIX (TEXHOJOIMYECKHX) NMpHMeceil Ha KauecTBO CTalld, METOJbl YITyYIICHHS
KayecTBa CTaJIM (IOBBILICHUE €€ KOHCTPYKLIMOHHON MPOYHOCTH). BiMsHUE JIErMpYyIOIMX 3JIEMEHTOB
Ha cBoictBa cranu. KoucTpykunonsusle ctamu. HHcTpymeHnrtanbsHble ctamu. Knaccuduxanms
YIJIIEPOAUCTBIX U JIETUPOBAHHBIX cTajiel. MapkupoBka ctasieit UyryHbl u TBepble ciuiaBbl. CBoMcTBa
U HazHaueHue dyryHa. [Iponecc rpadurnzanuu. YyryHsl cepble, 6eible, KOBKUE, BBICOKOIIPOYHbIE, UX
CBOICTBa, 00JaCTh IPUMEHEHUSI, MAPKHUPOBKA.

Paznen 3. Tepmuueckas od0padoTka.

Teopust 1 MpakTHKa TEPMHUUECKOW W XUMHKO-TEPMHUYECKOH 00paOOTKH METAJUIOB U CIUIABOB.
[Tpupona, MexaHuU3M M YCIOBUSA IPOTEKaHUS CTPYKTYpPHBIX IIpeBpallleHud B craiau. Bunel
TepMudeckoi 00pabotku cranu: omkur | m Il poga, MOMHBIN ¥ HEMOJHBIA OTKHUT, HOpMaJlU3aIlus,
3aKaJika, OTIYCK. 3aKaJlMBaeMOCTh U MPOKAJIMBAEMOCTb cTajel. BiausHue tepMudeckoir 00paboTKH Ha
MEXaHHYECKHe CBOHCTBAa CTayd. DuU3HYECKHE OCHOBBI XHUMHKO-TEPMUYECKOW  OOpabOTKH.
Juddy3noHHOe HachILlEHHME IOBEPXHOCTU CTAJM HEMETaulaMd. Buabl W crocoObl LEMEHTalUH.
Azortuposanue ctanu. uddyznonnas merammsanus. MoHHas XuMUKO-TepMuyeckas o0padoTka.

Pa3nen 4. IlIBeTHble MeTAa/IbI M CILJIABBI HA UX OCHOBE.

OO6mrast xapakTepuUCTHKAa M Kiaccupukamuss MeTHbIX cIutaBoB. JlaTyHu, OpOH3BI, MEIHO-
HUKeneBble crutaBbl.  OOmIas  xapakTepuCTHKa  aJIIOMUHHUEBBIX  cmjaBoB. Jledhopmupyembie
AIIOMUHHUEBBIE CIUIaBbl, JUTEHHbIE AIIOMHHHEBBIE CIUIaBbl. OOIIas XapaKTepUCTHKA MarHUEBBIX
criaBoB. JlehopMupyemble MarHueBble CIuaBbl. JIMTeliHble MarHueBble CIIaBbl. TUTaH U CILJIaBbl HA
OCHOBE THUTaHA. BiMsHME JErMpyrOImUX 3JEMEHTOB Ha CTPYKTYpPY M CBOMCTBAa THUTAHOBBIX CIUIABOB.
Bepunnuii u criiaBel Ha ero ocHOBE. TyroruiaBkue MeTasulbl M CILIaBbl HA UX OCHOBE.

Paszpen S. IIpuHUMOBI 1 MeTOABI 3AIMTHI 0T KOPpo3uu. Kpurepuu u aaroput™m Bpidopa
KOHCTPYKIMOHHBIX MaTepHAJIOB.

OcHoBHbIE TNpUYMHBI KOppo3uu MetauioB. llokazatenn kopposuu. Kiaccudukanms
KOPPO3MOHHBIX INPOILECCOB. XuMuyeckass kopposus. ['azoBas xopposus. Kopposus B KHIKOCTAX —
HERJIEKTPOJIUTaX. OJIEKTpOXUMHUYecKass Kopposus. KuHeTnka 2JIEKTpOXHMHUYECKON KOPpO3MUH.
Koppo3zus MeTanoB B yCIOBHAX TEXHOJIOTHUUYECKUX CPENl XUMUUECKHUX IIPOU3BOCTB.

[IpyHOMNIBl W METOABl 3amIUTBl OT KOppo3uu. KOppO3sMOHHOCTONKHE METAUNIMYECKHE U
HEMETAJUIMYECKHE MaTeprasibl. MeTobl 3aliuThl MalllMH M annapaToB XMMHUYECKHUX MPOU3BOJCTB OT
KOppo3uu. IHruOUTOPBI KOPPO3UH. DIEKTPOXUMHUYECKas 3alIUTa. 3alUTHbIE TOKPBITHSL.

BbI00p KOHCTPYKIIMOHHBIX MAaTepHalioB JUIsl KOHKPETHOTO TEXHOJIOIMYECKOro IpoIliecca.
DKOJIOTMYECKUE U IKOHOMUYECKUE aCIIEKThl METAJUIOBEICHUS U 3allIUTHl MaTEPUAIIOB OT KOPPO3HH.

4. O0beM y4eOHOM JUCHUILINHBI

O0BEM OUCIIUILINHEI

Bunsl yueOHol paboThI
3E Axap.y. Actp.u.
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O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144 108
KonTrakTHasi pa6oTa - ay1uTOpHbIE 3aHATHSI: 0,89 32 24
Jlexnuu (JIek) 0,4 16 12
ITpaktrueckue 3anstus (I13) 0,4 16 12
CamocrositesbHas padora (CP): 3,11 112 84
KoHnTakTHas camocTosiTelbHas paboTa 0,4 0,3
3,11
CaMoCTOsITEIbHOE H3YUYCHHE PA3/ICIIOB AUCITUTLIHMHBI 111,6 83,7
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOUYHAs aTTECTAIHS 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH

5.3 IucuunjJuHbI YacTH, (POPMUPYEMOi YUACTHUKAME 00pa30BaTeIbHBIX OTHOIIIEHU
(IMCUMIUIMHBI 10 BHIOOPY)

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«TexHonornu HaHeceHUs] PYHKUMOHAIBHBIX MOKPBLITHII»

1 Heab AMCHMIUIMHBI — IaTh CTYACHTAaM 3HaHHS B 00JIACTH TEXHOJIOTHNA 3JIEKTPOIUTHYECKOTO
¥ XUMHUYECKOTO OCaKICHHS METAJUIOB U CIUIABOB, B T.4. KOHBEPCHOHHBIX TIOKPBITHI, a TaKkke (PU3UKO-
XUMHYECKHX OCHOB M OCOOCHHOCTEH yKa3aHHBIX TEXHOJIOTHIA.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aroIMiics 10JI7KeH:

Obaadoams clieqyomUMU KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHUS:

[1K-4.1; [1K-4.2; TIK-4.3; TIK-5.1; T1K-5.2; T1K-5.3.

3nameo:

- Pa3HOBUIHOCTH, HAa3HAYCHHE M OOJACTU MPUMEHEHHS JIEKTPOIUTHUYECKHX M XUMHUYECKUX
METAIIMYECKUX U HEMETAJUINYECKUX MTOKPBITUI;

-T€OPETUYECKHNE OCHOBBI OCAXKACHUS METANINYECKUX U HEMETAJUIMYECKUX ITOKPBITUI

-BO3MOJKHBIE HEMOJNAJKH B Ipolecce (pOpMHUPOBAaHUS TMOKPBHITUN, Ne(PEKThl MOKPBITHM, HX
BO3MO>KHBIE IPUYHMHBI, METO/BI IIPEJOTBPAIICHNS U YCTPAHEHHUS;

Ymemn:

- BBIOMpaTh MOAXOJAIIME TOKPBITUS M CIIOCOOBI UX OC@KICHHMS B 3aBUCHUMOCTH OT HX
Ha3Ha4YeHMsI U YCIOBUH 3KCIUTyaTalluu

- CPaBHMBAThb TEXHOJOTMYECKHE XAPAKTEPUCTUKH DJIEKTPOJIUTOB, OLEHUBATh UX MPUTOJHOCTH
JUISL KOHKPETHBIX YCIOBUN MPUMEHEHHUS

Braoemy:

- HaBBIKAMM DKCIUIyaTallUM M KOHTPOJS MPOLIECCOB 3JIEKTPOXUMHUYECKOIO M XHMHUYECKOTO
OCAKICHMSI IOKPBITUI

- HaBbIKAMHM CHATUS TOJSIPU3ALIMOHHBIX KPUBBIX OCAaXACHHUS METAJUIOB M  CIUIABOB,
oTpeieNIeH s MOJISIPU3aIU1, TIOISIPU3YEMOCTH, PACCENBAIOLIEH CIIOCOOHOCTH JIEKTPOIUTOB

HaBbIKaMU MPOBEACHUSI KOPPO3ZUOHHBIX MCTIBITAHUM.

3 Kpartkoe conep:kanue IHCHUTITHHBI

Paznen 1. Teopernueckue 0CHOBBI JJIEKTPOOCAKICHHUS METAJJIOB U CIUIABOB

Knaccudukanus mokpeITUH 1O MpUPOJE, HA3HAYCHHUIO, MEXaHU3MY 3alllUThl OCHOBBL. BBIOOD
MOKPBITHI B 3aBUCUMOCTH OT YCJIOBHUH 3KCILTyaTalNH.

CtpyKTypa 1 CBOMCTBA IEKTPOIUTUUECKUX OCAJIKOB METAJIJIOB.

MexaHu3m mpoliecca d3JeKTpokpuctamnzanuu. llaccuBupoBaHue MOBEpXHOCTH. BiusHue
CTPYKTYpPBbI IOKPBIBAEMOMN IOBEPXHOCTH HA CTPYKTYPY OCAIKOB.

Karonuble u aHOJHBIE peaKIUU MPU IEKTPOOCANKIECHUHU METAIIOB. 3aKOHBI 3JIEKTPOJIHU3a.
Boixon mo Toky — kak KpuTepuil 3((EKTUBHOCTH 3JIEKTPOIMTUYECKOTO IPOIEcca OCaKICHMS
METaJIJIOB.

BnusiHue cocraBa 3JIEKTpOJINTa M peXUMa Ipoliecca Ha CTPYKTYpy M CBOMCTBA OCAIKOB.
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BuiistHue npupobl 1 KOHLIEHTPALUK pa3psKaOIIUXCs MOHOB MeTaiuloB. [IpenensHelii Tok. [Ipupona
npeaenbHoro Toka. Juddy3moHHBI TpenenbHbI TOK. BimsHue aHMoOHOB. BiusHue KaTHOHOB
IIOCTOPOHHUX METaJUIOB, KHUCIOT W 1IeNo4Yed. BiMsHME KOHLIEHTpAallMM BOJOPOJIHBIX HOHOB.
HaBonopoxuBaHue, MEXaHHU3M INpollecca, HEraTHUBHBIE IOCIEACTBUS, CHOCOOBI ycTpaHeHHs. Buabl
OpPraHUYeCKHUX J00aBOK M MEXaHU3Mbl MX BIUSHHA. AJICOPOLIMOHHBIN HpelenbHBIA TOK. BriusHue
IUIOTHOCTH TOKa Ha CTPYKTYpPY M CBOMCTBa ocaikoB. TemmepaTypa snekrponuta. [lepememmBanne
anekTponuta. CriocoObl MHTEHCHU(PHUKAIIMY POIIECCOB AIEKTPOOCAKICHUS METAIIOB U CIJIABOB.

MHorocnoifHple ¥ KOMIO3MLMOHHBIE (ABYX(a3HbIE) 3IIEKTPOXUMUYECKHE U XHMUYECKHE
HOKpeITUs. ['yOuaThle 0CaJKi METaLIOB.

Pa3nea 2. Pacnipenesienne Toka M MeTa/lIa HA KATOJHOM OBEPXHOCTH

Makpopacnpenenenue. Pacnpenenenne Toka Ha  Makponpoduie karona. Ilpupona
paccenBaroniell CnocOOHOCTH AJIEKTPOIUTOB M MEXAHU3M Iepepaciipe/ie/ieHus] TOKa B HUX. BrusHue
pasInYHbIX (PAaKTOPOB Ha pacHpeseseHre Toka U MeTauia. IlepBuuHOE M BTOPUYHOE pacHpesesieHue
TOKa. OIJIEKTPOXUMHUYECKHE (DAKTOpPbI, BIUSIONIME HA BTOPUYHOE pACIpEACiCHUE I0Ka3aTelb
pacceuBarolieil cnocoOHoCTH. MeToabl MCCIeJOBaHUS PACCEUBAIOLIEH CIIOCOOHOCTU 3JIEKTPOJIMTOB.
Pacnpenenenne mo metamty, (akToOpbl, BIMAIONIME HAa pacHpelesieHHe MeTaula MO IMOBEPXHOCTU
ocHOBBI. KoinuecTBeHHas OlleHKa paccenBarolield CloCOOHOCTH 3JEKTPOJIUTOB.

Pa3nea 3. DiiekTpoocaxkieHue MeTaLI0B M CIIJIABOB

ITonroToBka MOBEpXHOCTHU K TaJbBaHOXUMHUYECKOI 00paboTKe.

Bnusinue 3arpsi3HeHui, nNpupopl METaula U XapakTepa €ro ImpeIBapuTesbHON 00paboTKU Ha
KayecTBO MNOKpbITUH. MexaHudeckas IOATOTOBKA IOBepxHocTH MetawioB. lllnrdoBanue,
[OMpPOBAHUE, TAITOBKA. XHUMHUYECKass U DIJIEKTPOXUMHUYECKAs OYUCTKA ITOBEPXHOCTU H3JIEIHM.
Xumuueckoe 00e3KupHUBaHUE. DIJIEKTPOXMMHUYECKOe OO0€3KUpUBAHHE. XUMHUECKOE TpPaBIICHUE.
YEPHBIX METAJJIOB. XUMHUYECKOE TPABJIEHUE LIBETHBIX METAJJIOB. DJEKTPOXUMHYECKOE TPaBJIECHHE.
AxtuBupoBanue. [IpoMbIBKa. DIEKTPOXMMHUYECKOE U XUMUYECKOE ITOJINPOBAHNUE.

[MuukoBanue u kaamupoBaHue. CBONCTBA, Ha3HaYeHHE M 00JACTH MPUMEHEHUS LIMHKOBBIX U
KaJIMUEBBIX MOKPBHITUN. [IoBeeHNE TUHKOBBIX U KaJMHUEBBIX NOKPBITHI B Pa3IU4YHbIX KOPPO3UOHHBIX
cpenax. lloBemeHWe UMHKOBBIX M KaJMHEBBIX TIOKPBITUH B HApyXHOW armocdepe, BHYTpHU
noMernieHuil. BinusHue yciaoBHH oOcaXIeHHMs LMHKOBBIX M KaJIMHEBBIX IMOKPBITMH M CIIOCOOOB HX
HAaHECEHMs] Ha CBOWCTBAa MOKpHITHMH. Mertoasl nuHKoBaHMs. CpaBHHUTENbHAs XapaKTEpHUCTUKA
JJIEKTPOJIUTOB  IIMHKOBaHMs. Kucnele oasekrponutel. IllenouyHsle IUaHWIHBIE  AIEKTPOJIUTHI.
[Ilenounsle OecuiaHyuIHbIE (IUHKATHBIE) AJIEKTPOJIUTHL. DIIEKTPOIUTHI KaaMupoBanus. [locnenyromas
naccuBHpylomias 00padoTKa HUHKOBBIX U KaJIMUEBBIX MOKPBITHH. CIIaBbl HA OCHOBE IIUHKA.

Mennenue. CBoiicTBa, Ha3HAUEHUE U 00JACTH MPUMEHEHUSI MEHBIX MOKPBITHI. DIEKTPOJIUTHI
JUISL OCAXKJIEHUSI MEHBIX NOKPBITHI. CEpHOKUCIIBIE MIEKTPOJINTEL. MeqHEHNE CTaau HEMOCPEACTBEHHO
U3 CEPHOKHUCIBIX IEKTPoIuTOB. bopdropricroBonopoarbie 31eKTPOIUTHI. [{naHUAHBIE AIEKTPOIUTHI.
Ammuaunble 31eKTponuThl. [TupodochaTHble 3M€KTPOAUTHI. DIEKTPOIUTHI MEJAHEHUS Ha OCHOBE
KOMIUIEKCHBIX CO€IMHEHUH ¢ OpraHnyecKuMu uraniaMu. CruiaBbl HA OCHOBE MEJIH.

DNeKTpoauTUYeCKoe HUKenupoBaHue. CBoOHCTBa, Ha3HaueHHMEe M 00JAaCTH TNPUMEHEHUS
HUKEJIEBBIX MOKPBITUH. OJNEKTPONMTHI IS OCAXJIEHUS HUKENIEBbIX NOKphITHH. CepHOKHCIbIE
NEKTPOoIUTHL. bopdTopructoBogopoanbie 31eKTpoauThl. CynbhaMHHOBBIE JIEKTPOIUTHL. Bpennbie
IPUMECH B HUKEJIEBBIX AJIEKTPOJINTAX. AHO/BI.

XuMmuueckoe HUKenMpoBaHue. CBONCTBA XMMHMYECKMX HMKEJIEBBIX MOKPBITHH. MexaHusMm
IIpolLIecca, 3aBUCUMOCTh CKOPOCTH OCaXICHHS OT COCTaBa M apaMeTPOB IpoIecca.

OnexkTpoauTHyeckoe XpomupoBaHue. CBoiicTBa, Ha3HauyeHHMEe U 00JacTH MPUMEHEHHS
XPOMOBBIX TOKpPBITHI. OCOOEHHOCTH mpolecca XPOMHUPOBAHUS. JIEKTPOJIUTHI IS  OCAKICHUS
XPOMOBBIX TOKPBITHH AHOIBI. WMHTeHCHUKAIMS Mpolecca XpOMHPOBaHUS. YJalleHHEe XPOMOBBIX
MOKPBITH.

Pa3nea 4. KonBepcrnoHHbIC TOKPBITHS

XpomaTHas 1 OecxpomaTHasl MacCUBalUsl IUHKOBBIX M KaJIMUEBBIX MOKPBITUH.

OxcngupoBanue crand U 4yryHa. OKCHUAMpPOBaHHME allOMUHUSA. AHOJHOE OKCHAMPOBAHHE
aIIOMHUHUS U ero ciutaBoB. CocTaB, CBOMCTBA, HA3HAYEHHUE U 00JIACTH MPUMEHEHHUSI aHOAHO-OKCUIHBIX
HOKpHITUH. Mexanu3sm (OpMHUpPOBaHMS AaHOAHBIX IJIEHOK. CpaBHHUTENbHAs XapaKTepPHCTHKA
anekTponuToB. [locnenyromas 06paboTKa OKCUIHBIX TIJICHOK.
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®ocdarupoBanue. Tumbl pocharHeix MOKpbITUN. TeopeTndeckne OCHOBHI (hocdaTupoBaHus,
COCTaB, CBOKMCTBa, Ha3HAadeHHWE W oOyacTu mnpuMeHEeHHS (ochaTHBIX TOKPBHITUNA. PacTBOpHI
dochatupoBanus. IloaroroBka moBepxHocTH mnepen ¢ocharupoBanueM. OcoOEHHOCTH CTaIuU
aKkTHBaIMu B niporiecce GocharupoBanus. [locmenyromas oopadoTka GpochaTHBIX TOKPHITHIA.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCIUIIINHBI
Bup yueOHoii paboTbl Axan, | Acip.
3E
4. 4.

OO01asi Tpy10€eMKOCTh 1M CHUILIIHHbBI 2 72 24
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHS: 0,89 32 24
Jlexun 0,44 16 12
[IpakTnueckue 3austust (I13) 0,44 16 12
CamocrosiTejibHas padoTa 1,11 40 30
KonrtaktHas camocrositenbHas paborta 0,4 0,3

1,11
CaMoCTOsITEIbHOE H3YUYCHHE PA3/ICIIOB AUCITUTLIHMHBI 39,6 29,7
Buj nTOroBOoro KOHTpOJIs: 3ayer C OLEHKOI

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«PU3NKO-XUMHYECKHEe MEeTO/IbI HAHECEeHHUsI TOKPBITHII»

1 Heab IMCHUIUIMHBI — IaTh CTYACHTaM 3HAaHUS B 00JacTH (PU3UKO-XMMHUYECKOTO HAHECEHUSs
MOKPBITUNA JIJIS 3aIUThl IOBEPXHOCTH U3JEIUNA OT PA3JUYHBIX THIIOB BO3JIECHCTBUI: U3HOCA, BBICOKUX
TEMIIEpaTyp U arpeCCUBHBIX CPE.

2 B pe3yabTaTe n3y4eHHusl JMCUUILIHHBI 00y4YAIOMINIACH 10JI2KEeH:

Obaadoams clieqyomUMU KOMIETSHIIMSIMA U HHIAUKATOPAMH UX JOCTH)KCHUS:

ITK-1.1; ITIK-1.2; TIK-1.3; TIK-5.1; TIK-5.2; TIK-5.3.

3nameo:

— KJIaccu(UKAIMIO METOJAOB HAHECEHUs HEOPraHWYeCKHX MOKPBITUH, KaK BHYTPEHHUX
(MomuduIMpoBaHNe), TaK U BHEIIIHUX;

—  (UBHKO-XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX MATEPHAIIOB JUIsl HAHECEHUS MMOKPBITHIA;

— TEXHOJOTHYECKHE OCOOCHHOCTH TMPOIECCOB TMONYYCHHS PA3TUYHBIX HEOPTaHUYECKUX
MOKPBITH;

— CHOCOOBI OCAXKICHUS METATUYECKUX, KEPaMUUYECKHX, KOMIO3UIIMOHHBIX U aMOpP(HBIX
MOKPBITUNA U METOBI X MOJTYyYCHUS.

— COBPEMEHHBIE TEHJICHIIMW PAa3BUTHS MAaTEPUATIOBEACHUS W CO3JaHHS HOBBIX IMOKOJICHUH
IIEPCIIEKTUBHBIX MaTEPUAIIOB;

Ymems:

— ONpPEAeNsITh Ha OCHOBE AKCIEPUMEHTAIBHBIX HCCIEIOBAHUM XAPAKTEPUCTHUKH TOKPBITUH
Pa3JIMYHOrO IKCIUTYaTallMOHHOTO Ha3HAYEHHUS;

— MPUMEHATh TMOJYYEHHYI0 HH(OPMALMIO ISl PEHIeHHS KOHKPETHBIX TEXHOJIOTUYECKUX
3a7ad4.

Braoems:

— HaBbIKaMU (hOPMUPOBAHUSI TOKPHITUH OCHOBHBIMH (DU3UKO-XUMUYECKUMH CIIOCO0AMU

— HaBBIKaMHU BBIOOpA ONTHUMAIBHOTO CIIOCO0a B 3aBHCHUMOCTH OT HAa3HAUYEHUS U KOHKPETHBIX
YCJIOBUUI KCILTyaTalyH.

3 Kpartkoe coaep:xaHue JTUCUUILTHHbI

Paznen 1. HaneceHne MeTa/UNIMYeCKMX NOKPBITHH Pa3JIMYHOr0 IKCIIyaTaAllHOHHOIO
Ha3HAYeHMsI

OOmue 3aKOHOMEPHOCTH B TEXHOJIOTUU (DU3HKO-XUMHUYECKOTO HAHECEHHS TOKPBITHA.
KoHcTpykTHBHBIE OCOOCHHOCTH H3ENHs W TpeOOBaHUS K MaTepualy IMOKpbITHsA. BpiGop metona
HAaHECeHMsI TOKpbITHs. Pa3paboTka oONTHMalIbHBIX TApPaMETPOB TEXHOJOTUYECKOTO TpoIlecca.
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[Mocnenyromass oO6paboTka mNOKpeITUH. KOHTpoONbHBIE oONepanmuu B TEXHOJOTHYECKOM IpoIecce
HAaHECEHUs NMOKPBITUH. BUIbI MOKPBITHIA: 3alIIUTHBIE, U3HOCOCTOMKHE, )KapOCTOUKHKE, TETIO3alUTHEIE,
paAvallMOHHO-3AIUTHBIE, IEKOPAaTUBHBIE.

Hanecenue nokpeituii u3 paciiaBa. O6001eHHas cxema npoiecca GopMUPOBaHUS TOKPBITUH.
CmauuBaHue M pacTeKaHUE paciulaBa. B3auMmojeilcTBHE pacIUlaBIE€HHOIO MaTepuaja IOKPBITHS C
MIOBEPXHOCThIO H3zenus. HaHeceHne MOKpBITHI MOrpyKEHUEM B pacIUIaBlIeHHbIE cpelpl. ['opsuee
nuHKoBaHUEe. (OcOOCHHOCTH HaHECeHHMs TOKPBITUH w3 pacruiaBa. CangenuH->ddexr. Bnusane
IpUMeced M JIETUPYIOIIMX METAUIOB B LIMHKE NPHU LWHKOBAaHUM NOrpyKeHueMm B paciuiaB. CIuiaBbl
ranban U ranpBanoM. HaneceHue MOKPBITHI OIUIABIEHHWEM CJIOEB W3 MOPOUIKOBBIX KOMITO3UIIUH.
Hanecenne TOKpbITMI HAmjgaBKOM  KOHLEHTPUPOBAHHBIMM  UCTOYHMKAMHU  TEIUIOTBI U U3
TBEepA0(a3HOr0 KOMITAKTUPOBAHHOTO Marepuana. CxeMbl HaHECEHMsI MOKPBITHM. TexHoJormueckue
0COOEHHOCTH HaHECEHUs NOKPbITUI HaraBkoi. [InakupoBanue. MUKpOIyroBoe OKCUAMPOBAHUE.

Hanecenne nM3IEKTpUYECKHUX, TOKONPOBOJALIIMX M IOJYIPOBOJHUKOBBIX IOKPBITHI.
Hanecenne ontudeckux mnokpeithil.  [locneskcrryaralilmOHHOE BOCCTAHOBJICHHE ITOBEPXHOCTEH
W3/IeJIM HaHECEHHEM NOKPBITUHA. 3HAYMMOCTh BOCCTAHOBUTEIBHBIX MOKPBITUH U TEXHOJIOIMYECKUE
O0COOEHHOCTH X HAaHECEHMS.

Pazpnen 2. Iudpy3nonHbIe NOKPHITUSA

[Tonyyenne nudPy3nOHHBIX MOKPHITUH. TepMOoAMHAMUKAa XMUMHUKO-TEPMHUYECKONH O0OpabOTKH.
®opmupoBanue auddy3noHHbix ciaoeB. OCHOBHbIE BHUIbl XHMHKO-TEPMHUYECKOH 0OpabOTKH.
Tepmomuddysnonnas wmeraumzanus. Llemenramus  craneil.  L{uHKoBaHme.  ANHMTHPOBAHHE.
TepmoxpomupoBanue.  TuranupoBanue.  CunuuupoBanue.  bopupoBanHue.  A30THpPOBaHUE.
[Mpumenenne nudy3nOHHBIX TOKPBHITHIA.

Pasnen 3. HaHeceHMe NOKPBHITHII ra3oTepMHYeCKMM HaNbLICHHEM H 3aKpelsieHueM
IOPOLIKOBOIO CJIOS

Meroabpl HaHECEHHUsI TOPOLIKOBBIX MOKPBITHM € 3aKpPEIUIEHUEM M YIOPOUYHEHHUEM CJIOS.
DopMHUPOBAaHKE MOPOLIKOBBIX IMOKPBITUH € IPEABAPUTEIIBLHBIM HAHECEHUEM CJI0S ¥ ITOCIIENYIOIIUM €10
ynpoyHeHueM. TepMuueckoe ynpoyHeHue. Y IPOYHEHUE MEXaHUUYECKUM BO3JAEHCTBUEM. YIIPOUHEHUE
U YIJIOTHEHUE MPOIMUTKON. YNIpOUHEHHUE 3JIEKTPOKOHTAKTHBIM Bo3zeiicTBueM. O0iacTu NpUMEHEHUS
MIPEABAPUTENILHO 3aKPEIICHHBIX U YIIPOUHEHHBIX IOPOIIKOBBIX TOKPBITUM.

HaneceHne  MOpOIIKOBBIX  MOKPBITUH  ra3oTepMUYecKuM  HampuieHueM.  OOmiue
3aKOHOMEPHOCTH TIpollecca Ta30TEPMHUYECKOrO HalbLICHUS TOKPHITUHA. OCHOBHBIE TEXHOJIOTHU
ra3oTepMHUYECKOTr0 HaIlbUIEHUS MOKpBITHHA. ['a3omnameHHoe HanbuieHHe. [ImasMeHHOE HamnbLICHHE.
OnexkTpoyroBas MeTauin3anus. JleToHaloHHbIN cioco0 HambuieHHsl. OCHOBHbIE TEXHOJIOTHYECKHE
JTallbl HAHECEHMs] Ta30TEPMUYECKUX IMOKPHITUH. [IoAroToOBKa MOBEPXHOCTH M3JENUS K HAHECEHUIO
ra3oTepMUYECKOro MOKpbITUsA. OO0paboTka Ta3oTepMHUECKUX MNOKpbITUH. KoHTposis KadecTBa
ra3oTepMu4eckux MNOKpbITHH. CTpyKTypa U CBOMCTBA Tra30TepMHYECKHX MOKpbITUI. CTpyKTypa
ra30TepMUYECKUX IOKPBITUN. DakTOphl, BIMAIOIINAE HAa CTPYKTYpY M CBOMCTBA Ta30TEPMHUYECKUX
nokpbITuil. [lpuMeHeHne ra3oTepMHuecKUX MOKpHITUHA. OOOpynoBaHUE ISl Ta30TEPMUYECKOTO U
ra3oIuIaMEHHOr0 HallbUIEHUS IOKPBITHH.

Pa3nea 4. /Ipyrue Buabl NOKpbITHIA

IMokpeits CVD (Chemical Vapor Deposition). VcraHoBKH [Uis HaHECEHHUS MOKPBITHI
merogoM CVD. Ilokpsitust PVD (Physical Vapor Deposition) wimn KWb (koHneHcanust ¢ MOHHOM
6omOapaupoBkoit). IlokpeiTuss moaMMepamMu. OMalieBble MOKpBHITHSA. BakyyMHO-IUIa3MEHHBIE
nokpbITUS. [{uHKHanoMHEeHHbIe MOKpbITHUS. LlMHK-NTaMenbHble MOKPBHITUSA. CHIMKATHBIE MOKPBITHS.
CynepruapodoOHbie U aHTHOOJIeIEHUTENBHBIE TTOKPBITHS.

4 O0beM yueOHO# JUCUMIITIMHBI

O0beM TUCUMTTHHBI
Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
O01mas TpyI0eMKOCTh JIMCIUILTHHBI 2 72 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSTHUSI: 0,89 32 24
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Jlexnun 0,44 16 12

[Tpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,11 40 30
KoHTakTHas camocTosTebHas paboTa 0,4 0,3
1,11
CaMocTosITeIbHOE U3YUYEHUE PA3/AETIO0B IUCIUILIMHbI 39,6 29,7
Buja HTOrOBOro KOHTPOJIS: 3ader c oneHkoM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILINHBI
«3ammTa Ouocdepbl OT HEraTUBHOIO BO3/1eCTBHSI NPOMbBIINLJIEHHBIX CTOKOB)

1 Heab AUCHMILUIMHBI — MTOJIYYEHHUE 3HAHUI O TEXHOJIOTUSX OYUCTKHU IPOMBIIUICHHBIX CTOKOB
U METOJAaX OpPraHM3alM{ PALlMOHAIBHOTO BOJOINOJIB30BAHMS B 3JIEKTPOXMMHUUYECKUX ITPOU3BOJCTBAX U
IIPOM3BOJICTBE MEYATHBIX IUIAT, OBJIAJEHUE OCHOBAMHU paciera S5KO3alUTHOrO O0OpyHOBaHUS H
UCTIOJIb30BaHUE UX B MPO(ECCHOHATBLHON AEATEIbHOCTH.

2 B pe3yjbTaTe H3yYeHUs JUCHUILUIMHBI 00yYAIOIIUIICA 10JIKEH:

Obnadamye cleAyOMUMI KOMIIETCHIIUAMHU ¥ UHIMKATOPAMH UX JTIOCTUKCHUS:

[IK-5.1; TIK-5.2; TIK-5.1; TIK-5.3.

3namo:

- O COBPEMEHHBIX TCHICHIUSAX CO3/IaHHUS O€30TXOMHBIX (MaJOOTXOIHBIX) IMPOU3BOJICTB H
MPUPOJOOXPAHHOTO 000PYIOBAHHUS;

— METO/JIbl CHUXKEHHUSI 00beMOB 00pa30BaHMs M OUMCTKH CTOYHBIX BOJ;

— THUIIBI 000PYIOBAHUS JIJIsl OYMCTKU CTOYHBIX BOJI;

— OCHOBBI pacueTa anmnapaToB JJIsl OYUCTKU CTOYHBIX BOJI.

Ymemn:

- Ha OCHOBE 3HAHMS KOHKPETHOW TEXHOJIOTUM NPOU3BOJCTBA MPEAJIONKUTh METOJ
OUYMCTKHU WJIH SKOJIOTHYECKU O€30MacHOT0 YHUUYTOKEHHUS CTOYHBIX BOJI;

— BBIOMpATH ONTUMAIBHOE 000PYIOBAHHE ISl OYHCTKU CTOYHBIX BOJI;

- MIPUMEHATh TEOPETUUECKUE 3HAHUS, TTOJIyYCHHBIC B PE3YJIbTATE U3YUCHUS JUCIUTIIIUHBI,
0 BBIOOPY COBPEMEHHBIX METOJO0B 00e3BpeXUBaHHUS CTOYHBIX BoJ mpu mnoBeaenun HUP u mpu
HaIMCaHUU HayYHBIX CTaTeH U OTYETOB.

Braoemy:

- OCHOBaMHU pacyeTa U BbIOOpa aImnaparoB AJi1 OYUCTKH CTOUHBIX BOJ;

- HaBBIKaMU pacyeTa MpeaeabHO-I0MYyCTHMOr0 cOpoca, MHIEKCa 3arps3HeHHsI BOJI.

3 Kpartkoe conep:xanue JMCHHUIIIHHbI

Paznen 1. CoBpeMeHHOe COCTOSIHHE CHCTEMBbI OOpalleHHsi CO CTOYHBIMH BOJAMH B
Poccuiickoii ®enepauuun. O60poTHOE BOJOCHAGKEeHHE. 3aMKHYThIe BOJHbI€ CUCTEMBI.

Dxonornueckass AokTpuHa Poccuiickoit ®denepanuu. DBOMIOIUS MPOU3BOACTBA K YUCTHIM
TEXHOJOTHAM. HanpaBieHus 3K0JIOrH4ecKoi MOIEpHU3AIMKU TPOU3BO/ICTBA.

[yt cCHEKEHUS KONWYECTBAa 3arps3HEHHBIX CTOYHBIX BOJ. OOOpPOTHOE BOJIOCHAOXKEHHE.
3aMKHYTBIE CHCTEMBI BOJTHOTO XO35HCTBA MTPOMBIIIUICHHBIX TTPEANPUSTHN.

Pazpen 2. Kinaccupuxanus OCHOBHBIX MeETONOB 00e3Bpe:KMBAaHUSI CTOYHBIX BOJ.
OcHoBHbIE MOKa3aTe/u npouecca.

Knaccudukaiiys OCHOBHBIX METOJIOB 00€3BPEKMBAHUS CTOYHBIX BOJ. OCHOBHBIE MOKAa3aTeH
nporecca:  d(PPEeKTUBHOCTh  00E3BPEKMBAHHMS  CTOYHBIX BOJA, caHuUTapHas 3(PHEKTUBHOCTH
00e3BpeKUBAHUS CTOUYHBIX BOJ, MIOKA3aTelb «KOHTPOIb Onocheprr». [lokazaTenu, KOHTPOIUPYEMbIE B
CTOYHBIX BOJIaX W METOJbI UX ompereneHus. [IpaBumna crycka cTOYHBIX BOJ B BojgoeMsbl. [IpeaensHo-
JOMyCcTUMBII cOpoc. Haekce 3arps3HeHus BOI.

Pa3zngen 3. MeToabl OYMCTKH CTOYHBIX BOJI

Meroabl MEXaHMUYECKOM OUMCTKH CTOYHBIX BOJ. [lponexuBanue. OTcrauBaHuE: MECKOJIOBKH,
OTCTOMHMKH, ocBeTauTeNd. DPuiabTpoBaHUE Uepe3 QUIbTPYIOLIME MEPETOPOAKH U 3EPHUCTHIE
GunbTpel. YaneHue B3BELIEHHBIX YacTUIl MOJ JAEHCTBHEM IIEHTPOOEKHBIX CHUJ U OT)KMUMaHUEM:
TUIPOIMKIIOHBI, IEHTPUDYTH.

OU3NKO-XUMUYECKHE METOJIbI OYMCTKH CTOYHBIX BoA. Koarymsmuss u  QIIOKYISIU:
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KOAryJISIHTBI U (JIOKYJISTHTBI, MEXaHU3MBI TPOIECCOB Koarymsauuu u Quokymnsiuu. O0opynoBaHue u
cxeMbl. DnoTanus: MexaHuW3M (roTanuu, MPUMEphl HAMOPHOW (JIOTAlMM W TIEHHOW CeTapalivH.
AncopOumsi: copOeHTBI, aJCOpOIMOHHBIE YCTAaHOBKH, METOJBI pereHepamnuu copOeHTOB. VOHHBIN
OOMEH: HWOHUTBI, CXEMbl HOHOOOMEHHBIX YCTAHOBOK. OKCTPAKIHs: CTaIWd MpoIecca U CXEMbI
9KCTPAKIIUOHHBIX YCTaHOBOK. OOpaTHBI OCMOC U YIbTpadUIbTPAIUs. DIEKTPOXUMUICCKUE METOIBI.
Heiitpanu3amus, OKUCIICHHE U BOCCTAHOBJICHHUE, YIaJICHHE HOHOB TSIKEIIBIX METAJIJIOB.

4 O0beM yueOHOH THCHHMILINHBI

O0BbeM THCHHUILINHBI
Bun yuyeOHo# padoThI Axax. | Actp.
3E
q, q.
OO01asi TPY10€eMKOCTh U CHUTIITHHBI 3 108 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 0,89 32 24
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padora 2,1 76 57
KoHTakTHas camocTosTenbHas pabota 21 0,4 0,3
CamocTosiTeIbHOE U3YUCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 75,6 56,7
Bujg uTOroBOro KOHTPOJIS: 3adeT ¢ OEHKOM
AHHOTanuA padoyeil MPOrpaMMbl JHCUUIJINHBI
«IJIEKTPOOCANKAEHHE IPATOLEHHBIX METAJJIOBY
1. Heab TMCHUNIUHBI — H3yYEeHUE OCHOB OCAXJICHUS JPArolleHHBIX METAJIJIOB U CIUIABOB.

2. B pe3yabTare u3yueHusi AUCHUIIMHBI 00YYAKOLIHICS JOJIAKEH:

Obnadamys creayOMUMA KOMIIETCHIIMAMHU ¥ WHIUKATOPAMH UX JIOCTHKCHUS:

IIK-5.1, T1K-5.2, TTK-5.3.

3nameo:

— OCHOBHBIE JIEKTPOJIUTHI AJI OCAKIACHMSI IparolieHHbIX METAJJIOB U CILJIaBOB;

— CBOMCTBA NOKPBITUM JIParol€HHBIMU METaJNIAMU;

Ymemn:

— COCTAaBJIATh TEXHOJIOTMUYECKHUE CXEMbI OCAX/IEHUS JParolleHHbIX METAJIJIOB U CIUIABOB;

— BBIOMpATh ONTUMAJIbHBIE TEXHOJOIMHM OCAXACHUSI OCAXKIACHHUS IPArolleHHBIX METAJIOB U
CIUIaBOB JUIS 3a/IaHHBIX YCIOBUM KCILTyaTalluy U3EIINN.

— OCYUIECTBJIATh TEXHUUECKUH KOHTPOJIb PaCTBOPOB

Braoemnw:

— HaBbIKAMU BbIOOpAa ONTHMAJbHBIX TEXHOJIOTUH OCaXIEHHUS OCAXJIEHUS JparoleHHBIX
METAJIJIOB U CILJIaBOB

— HaBbIKaMU HAHECEHMsI MOKPBITUH JParolileHHMHU METaJUIaMHU U CIIaBaMU

3. Kpartkoe coaep:kanue AU CHHIITUHBI

Pa3nes 1. Buabl nOKpbITHI AparoueHHbIMUA MeTAJJIAMH

3onouenue. Cepebpenue. [Inarunuponanue. [lannanupoBanue. Poguposanue. JlernpoBanue
JParolieHHbIX METAJIJIOB.

Pa3neu 2. OcHOBHBIE TEXHOJIOTHYECKHE NTPOLECCHI 0€CTOKOBOI0 0CAKICHUS

OU3NKO-XUMUYECKUE MPHUHLMIIBI  OCAKACHMSI JAPAroleHHbIX METalIOB U  CIUJIaBOB.
ObopynoBaHue Ui OCAXKAECHUS OCAXKJEHHs JIParolleHHBIX METAIJIOB U CIUIAaBOB. MepomnpusTHs 10
SKOHOMMH JPArOlI€HHBIX METAJIJIOB.

4. O0beM yueOHOM 1 CHUITHHBI

O0beM TUCHUNIINHBI

Bup yueOHoit padoTbl Axan. | Actp.
3E
4. 4.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 3 108 81
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KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,88 32 24,03

Jlexkun 0,44 16 12,75

[Tpaktuueckue 3ausarus (113) 0,44 16 12,75

CamocrosiTeJibHas padoTa 2,12 76 56,97

KonTtaktHas camocrosiTenbHas pabora 0,4 0,3
2,12

CaMoCTOsITeThHOC U3YYCHHE PA3ACIIOB IUCIIUTUTHHBI 75,6 56,67

Bua uTOroBoro KOHTpoJIsi: 3a4der ¢ OLEHKOM

AHHOTanuA padoyeil NpOrpaMmMbl AHCUUIIMHBI
«OCHOBBI NPOEKTHPOBAHUS M 000PY10BaHHE MPOU3BOJCTB XUMHYECKOH U 3JIEKTPOXUMHYECKOI
00padoTKN MaTEePUAJIOB)

1. Heap nucuMnMHbl — MOJTYYEHHE CTYIACHTAMM 3HAHUI B 00JIaCTH COCTaBa U Ha3HAYCHUS
OCHOBHOTO U BCIIOMOTaTEILHOTO 00OPYIOBAaHUS MPOU3BOJCTB 00PaOOTKU MOBEPXHOCTA U OYHCTHBIX
COOPYKEHH; TeopeTHuecKas M MpaKTU4YecKas IOATOTOBKa CTYICHTOB B 00JacTu pa3pabdoTKu
TEXHOJIOTHYECKUX PEHICHUH MPOU3BOACTB O00paOOTKH TMOBEPXHOCTH; HW3YYCHHE DKOJIOTHUECKUX
acnekToB (YHKIIMOHUPOBAHUS TPOU3BOACTB O00paOOTKH IMOBEPXHOCTH;, H3yYCHHE MPUMEPOB
MPaKTUYECKON pean3aliid TEXHOJIOTMUYECKUX PEHICHUN XMMHUKO-TEXHOJIOTMUECKHX CHCTEM Ha 0ase
OpPraHU3aI[MOHHO-TEXHOJOTUYECKOTO0  MOJICIMPOBAHUS ~ XUMHUKO-TEXHOJOTHYECKUX  IPOIECCOB;
MOJIyYCHUE TIEPBUYHBIX HABBIKOB BBIIOJTHEHUS TEXHOJOTMYECKUX U MaTE€pUAIbHBIX PacyETOB
OCHOBHOTO U BCIIOMOTaTeIbHOT0 00OpPYIOBaHUS MPOU3BOJCTB 00PaOOTKH MOBEPXHOCTH M OYMCTHBIX
COOPYKEHHUI.

2. B pe3yabTaTe M3y4eHUs IMCUMUILIAHBI 00yYAKOIIMIACH 10JI2KEeH:

Obnadame CIIENYIOMAMA KOMIETCHIIMSIMA U UHAUKATOPAMH MX JOCTHUKCHHUS

VYK-2.5; TIK-5.1; T1IK-5.2; TIK-5.3.

3namo:

— OCHOBHBIE CXEMbI U IPUHILIUIIBI PYHKIIMOHUPOBAHUS MPOU3BOACTB 00PaOOTKHU MOBEPXHOCTH;

— NPUHIHITB (YHKITMOHUPOBAHHUS MTPOILIECCOB HEUTPAIU3AIMH CTOKOB;

— MPHUHLMUIBI 110A00pa OCHOBHOTO M BCIOMOTAaTE€IbHOTO OOOPYAOBAHHS B 3aBHCHUMOCTH OT
YCJIOBHM 3KCIUTyaTallMU TEXHOJIOTMUECKUX MPOIIECCOB;

— MaTeMaTHYeCKUii amnmapar pacueTa Mpou3BOACTB 00paOOTKU MOBEPXHOCTH;

— JJaHHBIE, UCTIOJb3yeMBbIe JJISI pacyeTa MaTepualibHOTO OanaHca;

Ymems:

— COCTaBJISITh TEXHOJIOTMUYECKUE CXEMBI ITPOIIECCOB 00PaOOTKH MOBEPXHOCTH;

— BbIOMpaTh OCHOBHOE M BCIIOMOTaTelbHOE OOOpYIOBaHUS s KaKIOW CTaauH
TEXHOJIOTHYECKOT0 Mpoiiecca 00pabOTKH MOBEPXHOCTH;

— paspabaThiBaTh TEXHOJIOTUYECKHUE CXEMbl HEHTpaIu3alid CTOKOB B 3aBUCHMOCTH OT
pelieHui, TPUHATHIX TP KOMIIOHOBKE OCHOBHOTO MPOU3BOICTBA 00PaOOTKH MOBEPXHOCTH;

— COCTaBIISITh TEXHUYECKHUE 3aJJaHHsI Ha Pa3pabOTKy CMEXHBIX pa3/IeloB MPOEKTa;

Braoemy:

— METOJIaMU pa3pabdOTKH TEXHOJOTUYECKHUX PEIICHUN MPON3BOICTB;

— TMPOTPaMMHBIM OOECIEUYEHUEM PEIICHUS] TEXHOJIOTHYECKUX M TEXHUKO-DPKOHOMHYECKUX
3a/1ay;

— HaBBIKAMHM pacueTa KOJIWYECTBA PECYpCOB, HEOOXOAUMBIX s (PYHKIIMOHUPOBAHUS
MIPOU3BOICTBA;

— HaBBIKAMU pacueTa MaTepuaIbHbIX OTOKOB MPOU3BOCTBA.

3. Kpartkoe cogep:xanue JTUCUMIJIMHBI.

OcHOBHOE W BCIIOMOTaTelbHOE 000PYIOBAaHUE II€XOB 3AlIUTHBIX MOKPHITHA. DKOJIOTHYECKHE
acreKThl PabOThI IIEXOB 3aIUTHBIX MOKPHITHH.

Iexu XxuMHYeCKOH W 3JIEKTPOXHMHYECKOil 00padoTku mnoBepxHocTH. OmpeneneHue,
CTPYKTypa, TPUHIUIBI (DYHKIHMOHMpOBaHUs. JIMHHWS — OCHOBHAas €IWHMIIA OOOPYJOBAHUS IIeXa.
BnyTtpeHnHss noruka, BO3MOXKHbIE KOMIIOHOBOYHBIE PELICHUSI.
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TexHonornyeckne cxeMbl XHMHYECKOH H JIEKTPOXMMHYECKOH 00pa0d0TKH NMOBEPXHOCTH.
BnusiHue TEXHOJIIOTMYECKOM CXEMbl HAHECEHHS M THUIIA IIOKPBITHS Ha COCTaB OCHOBHOTO H
BCIIOMOTATENILHOTO 000PY0OBaHUSI.

CocTaB JUHUM XMMHYECKON M JIEKTPOXMMHUYECKO 00padOTKH MoBepxXHOCTH (YacThb 1).
Bunbel BaHH, TpeOOBaHMS K BaHHaM, KOHCTPYKTUBHBIE 3JIEMEHTHI. 3arpy304HbIE YCTpOICTBa U
npucnocoOseHus (moasecku, 6apabdansl, Kojaokona). [loxbeMHO-TpaHCIIOPTHBIE YCTPONUCTBA.

CocTaB JIMHNH XUMHYECKOH H JIEKTPOXHMHUYECKOH 00pa0oTKH NMOBEPXHOCTH (YacThb 2).
BeinpsimurtesnbHble arperatbl, OCHOBHbIE BUJbI, IPUHIMMBI paOOThI, AOCTOMHCTBA M HEAOCTATKU.
Cucrembl  QuiabTpaMM W [EpPEMEIIMBAHUSA  PAcTBOPOB M 3nekTpoiauToB. OOecneueHue
TEMIIEPATYPHOT'O peXUMa

Boxa B mpou3BoacTBe XHMHMYECKOH M 3JIEKTPOXMMHUYECKOW 00pa0OTKM NOBEPXHOCTH.
Kareropuposanue Boxbl, BomonoAroroska. IloHsTme yHOca, pacder pacxoja IIPOMBIBHOW BOJBI.
BnusiHue cxeMmbl IPOMBIBOK Ha pacxo BOJbI, ONITUMHU3ALHS PACX0Aa.

Ouncrtable coopysxkenus. 3navenust IIJIK. CymectByromnyie MeTo1bl OYMCTKH CTOUYHBIX BOJ,
B3aMMOCBSA3b [IPUHATON CXEMBI IPOMBIBHBIX ONEPALMHA U METOJA OYMCTKHU BOJBL.

4. O0beM y4eOHOMN JUCHHUILJIMHBI

Bun yuebnoii pabotbl O0BEM QUCIUIUIHHEI
3E Akan. u. Actp. 4.
OO61mas TpyA0eMKOCTh AUCIUIIITNHBI 3 108 81
KonrakTHasi paGora — 0,89 32 24
ay/INTOPHbIE 3aHATHUS:
Jlekuun 0,44 16 12
[Tpaktueckue 3ansatus (I113) 0,44 16 12
CamocrosiTesbHasi padora: 2,11 76 57
KonTakTHasg camocrosTeabHas 2,11 0,2 0,15
paborta
CamocTrosiTeTbHOE U3YUECHHE 75,8 56,85
pa3eNioB AVCIHILTUHBI
Buj MTOroBOro KOHTpOJIs: 3aver
AHHOTaIUs padoyeil MPOrpaMMbl UCHUTLIMHBI
«DJIeKTPOXMMHYECKHE CHCTEMBbI MPOU3BO/ICTBA YJIEKTPOIHEPT UM
1. Henap THCHUMIMHBI — U3yYEHUE CTYJCHTAMH COBPEMEHHOT'O COCTOSIHHUS TEXHOJOTHI

ANEKTPOXUMHUUYECKON TEeHepaluu 3JEeKTPOIHEPTUH, IIEKTPOAHBIX MPOIECCOB, MPOTEKAIOIINUX B HHUX,
TEHICHIINIA U TICPCIIEKTHB Pa3BUTHSI.

2. B pe3yabTare u3y4eHusi AUCHUILIMHBI 00yYAIOLIUIICH JOIKEH:

Obnadams CleyOUMMA KOMITIETCHIIUSIMA U UHIAUKATOPAMH MX JOCTH)KCHHUS:

I1K-5.1; TIK-5.2; T1IK-5.1; TIK-5.3.

Buame:

— METOJbl TPOBEACHUS HAYYHBIX HCCIENOBAaHUN MO CHOPMYTUPOBAHHONW TEMATHKE W
MOJTyYEHUST HOBBIX HAYYHBIX U IPHKIIATHBIX PE3YJIbTATOB;

— MPUHIIMITB pa0OTHI MPUMEHSIEMOMN IS UCCIIEIOBAaHU anmapaTypsl;

— OCHOBHBIC METOJBI TIPHUMECHCHHS €CTCCTBEHHOHAYYHBIX 3aKOHOB TIPH OOCYXICHHH
MOJTyYEHHBIX PE3yIbTaTOB;

Ymemn:

— IPOBOAWUTH HAy4YHBIC MCCIEAOBAHUS MO CHOPMYIHPOBAHHONW TEMAaTHUKE W TOIy4aTh HOBBIC
Hay4YHBIC U TIPUKIIATHBIC PE3YIbTAThI;

— HCIOJIb30BaTh COBPEMEHHYIO alaparypy Ipu MPOBEICHUU HAYYHBIX UCCIIEIOBAHUM;
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— HCIOJIb30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI TPU OOCYXIEHUU IOTYYCHHBIX
pe3yJIbTaTOB;

Brnaoemw:

— HaBBIKAMH TPOBEJCHUS HAYYHBIX HCCICIOBAaHUN 1O CHOPMYIUPOBAHHOW TEMAaTHKE |
MOJIYYSHUS! HOBBIX HayUHbBIX U MPUKIIAIHBIX PE3YJIbTaTOB;

— HaBBIKAMU MPAKTHUYECKOW pabOThl HA COBPEMEHHOW ammaparype Mpy MPOBEACHUH HAayYHBIX
HCCJICIOBAHUIA;

— HaBBIKAMHU HCIIOJIb30BAHUS OCHOBHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB IPU OOCYXICHUHU
MOJTYYEHHBIX PE3YJIbTATOB;

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI.

OCHOBBI 3JIeKTPOXHUMHYECKOH KOHBepcuH 3Hepruu. CrocoObl MpeoOpa3oBaHUs SHEPTHUH
XUMUYECKON PEaKLUU B SJIEKTPOIHEPTHUIO.

Tunel XMMHUYECKHX HCTOYHMKOB Toka. Kiraccudukanuss MCTOYHMKOB TOKA, TIEPBUYHBIC
BTOPUYHbBIEC UCTOUHUKH.

OcCHOBHbBIE XaPAKTEPUCTUKU XUMHYECKNX UCTOYHMKOB TOKAa. EMKOCTB, pa3psiiHasi KpuBas.

IlepBuyHbIe UCTOYHUKHU TOKA. MapraHieBo-IIMHKOBbIE, MApPTraHIIEBO-JIUTUEBBIC JIEMEHTHI.
JINTUN-UOMHEBIN 3JIEMEHT

AKKYMYJISATOPBI CBHHIIOBO-KHCIIOTHEIC, HUKEIb-METAITHAPUIHBIC, JINTUEBBIC
AKKyMyJATOpbL. TONMIMBHBIE 3J1eMEHTHI.

4. O0beM y4eOHOMH JUCHHIJIMHBI

. O0BEM QUCIUIUINHEI
Bun yuebnoit paboTbl
3E Axag. 4. AcTp. u.

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 3 108 81
KonTakTHas padora — 0,89 30 24
ay/INTOPHbIE 3aHATHUS:
Jlexuun 0,44 16 12
[MpakTuueckue 3anstus (I13) 0,44 16 12
CamocrosiTesibHast padora: 2,11 76 57
KoHTakTHasg caMoCTOSTEIbHAS 02 015
pabora 211 ' ’
CamocTosiTeIbHOE U3YUECHHE ' 758 56.85
pa3aenaoB AUCIUNIMHBL ' !
Buja uToroBoro KOHTpOJIS: 3auer

AHHOTanus padoyeil NporpaMMbl AU CHUILINHBI
«CucreMbl 3alIMTHI OT KOPPO3UH 000PYAOBaHMS JIEKTPOHHOM NMPOMBIIIICHHOCTH

1 Heap AUCHMIUIMHBI — JaTh CTyAEHTaM 3HaHUA B O0OJAcTH 3alIUTHl OT KOPPO3UHU
000pYy/IOBaHUsST AJIEKTPOHHOW MPOMBINIJICHHOCTH C IIENBI0 PECypCOdIHEProcOepeKeHHsI, MPUHITUITOB
BBIOOpa MaTepHalioB U CIIOCOOOB WX 3alIUTHl B KOHKPETHBIX YCIOBHUSAX AKCIUTyaTaIlMH JJIsl PEIICHUs
npodeccuoHaNbHBIX 3a/ay.

2 B pe3yabTaTre u3y4eHus AUCHUUIIMHBI 00yYAIOUIUICH T0JIKEH:

Obradame CIIEAYIOMAMA KOMICTCHIIMSIMHA U UHIUKATOPAMH WX JIOCTHIKCHUS:

IIK-1.1; TIK-1.2; T1IK-1.3; IIK-5.1; T1K-5.2; I1K-5.3.

3uamo:

- 001IIMe CBEICHUS O CBOMCTBAaX KOHCTPYKIIMOHHBIX MaTepUasoB;

- OCHOBHBIC BHUIBI KOPPO3WOHHOTO BO3JCHCTBUS Ha KOHCTPYKIIMOHHBIC MAaTEPHABI, WX
KaueCTBCHHBIE U KOJMYECTBEHHBIC XapaKTePUCTHKH, METOAbl U CIOCOOBI MPOTHO3UPOBAHUS
HAJICKHOCTH 000PYIOBAHUS U TTOCIIEACTBHI KOPPOSHOHHOTO BO3/ICHCTBUS;

- CIIOCOOBI 3aIUTHI OT KOPPO3UU METAIITMYECKUX M HEMETaJUIMYECKUX MaTePHAIIOB;
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Ymemn:

- 000CHOBaTbh KOHCTPYKIIUIO anmapara 1 KOMIUIEKC MEPONPUATHIH 110 3aIuTe 000py10BaHUs OT
KOPPO3HMOHHOI'O BO3IEUCTBUS OKPYKAIOLIEH Cpebl;

- BBIOUMPATh ONTUMAJIbHBIE METO/IbI IPOTUBOKOPPO3MOHHOMN 3aIUTHI;

- pa3paboTaTh KOMIUIEKC MEPOTIPUATUIN 110 3aIUTE METAIIOB OT KOPPO3HH;

Braoemw:

- METOJAMM OLEHKH KOPPO3MOHHOI'O IOBEAECHHS MAaTEepHaJiOB M MOKPBITUM B KOHKPETHBIX
YCIIOBUSX KCILTyaTal1u.

- HaBbIKAMM peaJiu3allii CIIOCOOOB 3alUThl MaTepHAIOB MPOMBIIUIEHHOTO 000PYA0BaHUS OT
KOPPO3UOHHOI'O pa3pylLLICHHUS.

3 Kpartkoe coaep:xanue JUCUMILITHHBI

Paznea 1. PanuonanbHoe NPOTHBOKOPPO3NOHHOE KOHCTPYMpPOBaHMHe.
IIpoTUBOKOPPO3MOHHOE JIETUPOBAHHKE. 3AIIUTA OT KOPPO3UM 00PadOTKOI cpeabl

Knaccudukanuss METomoB 3alllUThl METAIOB OT KOPPO3WH M OOOCHOBAaHWE BBIOOpa METOJA
3aIUTHI.

3amuTa MeTauia OT KOPPO3UU Ha CTAIMU MPOEKTUPOBAHUS U U3TOTOBJICHNUS.

[ToBbllIeHNEe KOPPO3MOHHOM CTOMKOCTH METajlla IyTeM U3MEHEHUs XMMUYECKOTro U (a3oBOro
COCTaBa:  NPOTHBOKOPPO3MOHHOE  JITUPOBAaHHWE,  MPOTHBOKOPPO3HMOHHOE  paduHUpOBaHHE,
TepMooOpaboTKa.

VY nanenue arpecCUBHbIX KOMIIOHEHTOB, TOHMKEHUE KOHIIEHTPALIMY OKUCIUTENEH

Wuruburopsl koppos3uu. OmnpexeneHue, KiacCUPUKALML, MEXaHU3M JeHCTBUS U 00JIacTH
IPUMEHEHUsS MHruOUTOpoB Kopposuu. KoHcepBaius Metamnumuecku uzgenuil. CpeacrBa U METOJbI
KoHcepBauuu. Jleaspanus. OOpaboTka xonoaHON U ropstueil Boasl. I[loaroroBka BOJbI IS MAapOBBIX
KOTJIOB. MeTObl TPOTUBOKOPPO3UOHHOM 00paOOTKH KOTIIOBOM BOJIBI.

Pa3znen 2. DiekTpoxuMuyeckasi 3alura

[lonatne u KiIacCHPUKAIMA CIOCOOOB HIIEKTPOXUMHUYECKON 3amuThl. [IpuHIMI aHOIHOU
amuTel.  KaromHasg  3ammTa  OT  KOpPpO3MM  BHEIIHMM  MCTOYHMKOM  Toka. Kpurepuu
AIIEKTPOXUMHUYECKOH 3aiuThl. COCTaB YCTAHOBOK KaTOJAHOMN 3allUTHI.

ONEMEHTBl CHCTEMBbI IIPOTEKTOPHOM 3amuThl. Marepuansl IPOTEKTOPOB. MarHuessle
IPOTEKTOPHBIE CIUIaBbl. AJIOMUHUEBbIE MPOTEKTOPHBIE CIUIaBbl. [[MHKOBBIE NMPOTEKTOPHBIE CIIJIABBI.
Bunel nporekropos. Pacuer nmapameTpoB npoTeKTOpHOU 3amuThl. [IpoTekTOpHAs 3amuTa B yCIOBUAX
OJIyKTarOINX TOKOB.

Hpenaxxnass  3ammura. Knaccupukanuss  yCTaHOBOK — JpeHakHOW  3amuTel.  Pacuer
3JIEKTPOJIPEHAKHON 3aIUTHI. Y CTPOMCTBA 3JIEKTPOIPEHAKHOM 3aIUTHI.

[ToBbimienue 3(PEeKTUBHOCTH KATOJHOW 3alIUThl HAa JUIMTENIBHO 3KCILTyaTHPYEMBbIX
TpyOOIPOBOIAX.

HcTouHuku OnykJaroliero Toka, BO3AEHCTBYIOLIME HAa MarucTpajibHble He(Tera3zonpoBOIbI.
Bunet uctounukoB Omyxpgamomux TOKOB. Kiaccuueckne HMCTOYHMKM — ONYXKJAIOIIUX  TOKOB
(TexHOTeHHOTrO xapaktepa). Heknaccuueckne WMCTOYHHKH —ONYXIAIOMIUX TOKOB (TIPHPOIHOTO
xapakrepa). MeToibpl 3a1uThl TPYOOIIPOBOOB OT IEHCTBUS OJYKIAIOIINX TOKOB.

Pa3nea 3. 3amuuTHBIC NOKPBLITHS

Knaccupukanusa 3amuTHbIX MOKpHITUH. MeTtoasl mnonydeHus. lopsuee IMHKOBaHUE.
[InakupoBanue. MeTamu3anus paclbUIEHHEM. OJIEKTpPOAyroBas Meraumsanus. IlnasmeHHoe u
BBICOKOCKOPOCTHOE HamnbuieHue. HamnaBka. MukpoayroBoe okcuaupoBanue. BakyyMHOe HalbUIeHHE.
Tepmoauddysnonnas meramnuzanus. Hemerammueckue NHOKpeITHs. HaHeceHHe J1akOKpacOYHBIX
NOKpeITH. HaHeceHWe NOKpBITHI W3 MOPOIIKOB, CYCIIEH3WH M KUIKUX KOMIO3WIWN. 3alinTa
XUMHYECKHMX aNlapaToB HEMETANIMYECKUMH MarepuajlaMu. AmmapaTypa M3 HEMETaNIMYECKUX
MaTepuasoB. 3allMTa HEMETAaJUIMYECKUMHU TMOKpBhITUAMU. HaHeceHue TaKkoKpacOYHBIX MOKPHITHIL.
Hanecenue mnokpbITHil M3 JIMCTOB (IUIakMpoBaHHe, (yTepoBKa). 3amMra CTadbHOM U OETOHHOU
anmnapatypbl (GyTepoBKON MTY4YHbIMU MarepHaiaMu. OcoOEHHOCTH NPOEKTUPOBAaHUSA (PYTEPOBOK
XMMHUYECKOT0 000PYA0BaHUS.

Koppo3nonnsle MOBpeXIeHHs] MOBEPXHOCTH MEYaTHBIX IuaT. BosnelicTBue BIaXXHOCTH Ha
JJIEKTPOHHBIE Y3JIbl. DJIEKTpUYECKash M30JIIMs MpU Bo3aeiicTBuM Biark. Koppo3noHHas CTOHMKOCTh
¢uHumHBIX MOKphITUN TIIP meuaTHBIX IUIaT B KECTKUX YCIOBHUSAX OKpyKaroeh cpeapl. OUHUIIHOE
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Jy)KEHUWE C BbIpaBHHBaHUEM Bo3ayIIHBIM HOxOM (HASL). AnbrepHaruBHble OECCBUHIIOBBIC
MOKPBITUSI. 30JI0ThIe MOKpbITHS. MmmepcuoHHoe 30504eHue. Koppo3MOHHOCTOMKOE MOKPBITHE
«HUKENb-3010TO». CepeOpsiHbIe MOKPHITHSL.

4 O0beM yueOHOH TUCHHMILINHBI

O0beM TMCUMTTUHBI
Bun yueOHoi padoThI Axax. | Actp.
3E
4. 4.
O01asi TPY10€eMKOCTh M CHUTITHHBI 2 12 54
KonTakTHas padora — ayiIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexkuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
CamocrosiTesibHas padora 1,11 40 30
KoHTakTHas camocTosTenbHas paboTa 111 0,2 0,15
CamocTosaTenbHOE U3YUYEHHUE Pa3esioB JUCIUILUIUHEL ’ 39,8 | 29,85
Buj nTOroBoro KOHTpoOJIs: 3auer
AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUNINHBI
«TexHOJI0ruu KOHCTPYKIHOHHBIX MATEPUATIOB)»
1 Henp AMCOMIVIMHBI — O3HAKOMIIEHHE C TEXHOJOTUSMHU IIOJIy4€HUS M 0O0pabOTKHU

METaJUIMYECKUX, HEMETAJUTMYECKUX H KOMITIO3UITMOHHBIX MaTEPHAIIOB.

2 B pe3yabTaTe H3y4eHUs! TUCHUILUINHBI 00yYAIOLIHIICS T0JIKEH:

Obaaoams cleayOIUMA KOMIETCHIIMSIMA U UHAUKATOPAMH UX JTOCTHKEHUS:

I1K-4.1; T1IK-4.2; I1K-4.3; I[IK-5.1; T1K-5.2; I1K-5.3.

3nameo:

— OCHOBHBIE CBEIEHMS O TEXHOJOTMM TOJIy4eHUs U 00pabOTKH METaJUIMYeCKUX,
HEMETAIUTMYECKUX Y KOMITO3UIIMOHHBIX MAaTCPUAIIOB;

— OCHOBHBIE CBEACHHUSI O CcHoco0ax o0O0paOOTKU METAUIMYECKUX, HEMETANIMUYECKHX |
KOMITO3UITHOHHBIX MaTEPHUAJIOB.

Ymems:

— aHaJM3UPOBATH U BBISBIATH CYIIHOCTD MPOLIECCOB 00PaOOTKH MaTepPHAIOB,;

— 000CHOBBIBAaTH BEIOOP TOTO HIIM MHOTO CITOco0a 00pabOTKH MaTepHAaIIOB.

Bnaoemn:

— CBEJIEHUSIMH O BO3MOXXHOCTH MPUMEHEHMs] TeX WIU HHBIX CIIOCOO0OB 00pabOTKH s
KOHKPETHBIX MaTePHAJIOB;

— 000CHOBaHHEM IIeIECOOOPa3HOCTH TPUMEHEHHUs pPa3IMYHBIX CHOCOO0B  00paboTKH
MaTepUaoB.

3 Kpartkoe conep:kanue JMCIHHUIITHHbI

Pa3nea 1. CBoilicTBa MmaTepuaJioB

Monynu ynpyroctu. CBsi3b MEXAy aTOMaMu. YTIaKOBKa aTOMOB B TBEP/AbIX Tenax. dusndeckast
pHUpOJIa XKecTKoCTH. [Ipeaen TeKydecTH, mpeae IPOYHOCTH U JehopMaIlii Ha pa3phiB.

Jucnokaruu U neGoOpMHUpPOBaHHE KpPUCTANIOB. MeTOAbl YIOPOYHEHHS | IUIACTHYHOCTD
MOJIMKPUCTALTMYCCKHX MaTePUAIOB. XPYIKOe pa3pylIeHHEe W BA3KOCTh pa3pylIeHHs. Y CTaJOCTHOE
pas3pylieHue.

[ToymsydecTs 1 pa3pylIeHHE IPH MOJI3YyIeCTH. TpeHHe U U3HOC.

Pa3nea 2. Ilonyyenue MaTepuajioB

[Tpon3BOACTBO UyryHa U CTAJH.

[Tpou3BOICTBO aMIOMUHUS, ME/IU U THTAHA.

CuHTE3 MOJIMMEPOB.

[TpousBocTBO crekina. [Ipon3BoacTBo niemenTa. [Ipon3BoACTBO KEpaMUYECKUX MAaTEPHAIIOB.

[Tpon3BOICTBO KOMITO3UITMOHHBIX MAaTEPHAJIOR.
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Paznen 3. O6paGoTka MeTaJIOB 1aBJIE€HHEM

Knaccudukanms nporeccoB 00padOTKH METAILIOB JaBICHUEM.

[[ITamnoBka, KOBKa ¥ BojioueHHE AeTaneil. [llTamnoBka geTaned U3 JIMcTa U MOPOILIKOB.

Pasnea 4. JIuteitHoe Npou3BoACTBO

@uU3NYECKUE OCHOBBI MPOU3BOACTBA OTIMBOK. JIuTeliHble cruiaBbl. TE€XHOJIOTMYHOCTD JIMTHIX
JeTaJIeN.

du3nyueckrue OCHOBBI MPOU3BOJCTBA CBAPHOTO cOoeAMHEHUs. J(yroBas cBapka CILJIaBJICHUEM.
OnekTpouuiakoBas cBapka. JlydeBble cmocoObl cBapku. ['azoBas m Tepmuueckas pe3ka. CBapka
nasienueM. [laiika meTtansos u cruiaBoB. OO0paboTKa METaJUIOB Pe3aHHEM.

OOmue cBeieHUs] U XapaKTePUCTUKHU MPOIIECCOB pe3anus. TokapHas oOpadoTka. CBepiIrIIbHO-
pacTouHas o0pabdoTka. O6paboTka Ha nuIMOBaTBHBIX cTaHKaX. dpe3epHas 0OpaboTKa.

dopmoBaHHe Kepamuueckux MatepuanoB. @opmoBanue crekia. DopMoBaHue U 00pabOTKa
MOJIMMEPHBIX MAaTepuaigoB. TEeXHOJIOrus CO3J4aHUsl KOMIIO3WLMOHHBIX MarepuanoB. M3roroBieHue
JeTalied M3 METAUIMYECKUX KOMIIO3MLUMOHHBIX MarepuayioB. M3rorosieHue nerained U3
KOMIIO3MIIMOHHBIX Y IOPOILIKOBBIX MarepuanoB. M3roroBineHue wu3AenUil U3 MNOJUMEPHBIX
MOPOUIKOBBIX MaTepuaioB. COTOBbIE KOHCTPYKIIMU U PE3UHOTEXHUUYECKHE MaTepualibl. 3roToBienue
netanei ¢ nomouisto 3D npunTepa.

4 O0beM yueOHOH THCHMILINHBI

O0beM TUCIHUIIINHBI
Bup yueoHoii padoThl Axan, | Acip.
3E
q, q,
OO0masi Tpy10€eMKOCTb M CHUIITTHHBI 2 72 54
KonrakTHasi pa6oTa — ayAuTOPHbIE 3aHATHSI: 0,89 32 24
Jlexun 0,44 16 12
[IpakTuueckue 3ansatus (113) 0,44 16 12
CamocTrosiTesbHasi padora 1,11 40 30
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,11
CaMoCTOsITEIbHOE H3YUCHHE PA3/ICIOB AUCITUTLIHMHBI 39,8 29,85
Buja nTOroBoro KOHTpoOJIs: 3auer

5.4 IlpakTuka

AHHOTanus K padoyeil nporpaMmMe JUCHUTIIHHBI
Y4eOHOH NPAKTHKH: 03HAKOMHTEJIBHOM NPAKTHKH

1. Heap AMCHMIUIMHBI COCTOUT B MOJIYYEHUH 00YYarOIIUMCs IEPBUYHBIX MPOo(eccroHalbHbIX
YMEHMM M HaBBIKOB IIyTEM CAMOCTOSITEIBHOTO TBOPYECKOI'O BBINOJHEHHUS 3a7ad, IOCTaBJICHHBIX
nporpaMMoil npaktuku. OCHOBHOM 3ajauel JUCHUIUIMHBI ABIseTCS (OPMUPOBAHUE Yy O00yUarOIIMXCS
HNEPBUYHOTO MPEJCTAaBICHUS 00 OpraHU3allMi HAy4YHO-HCCIIEAO0BATENLCKOM JEATENIbHOCTH U CUCTEME
yIOpaBJICHUS HAayYHBIMH HCCIIEJOBAHMSIMHM;, O3HAKOMJIEHHS C METOJOJOTMYECKUMH OCHOBAMHU H
IPAaKTUYECKOI0 OCBOEHHUS INPUEMOB OpraHU3alMM, I[UIAHUPOBAHUS, IMPOBEACHUS M oOecreueHus
Hay4YHO-HUCCIIEJOBATEIbCKON M 00pa30BaTEIbHOM JEATENBHOCTH, O3HAKOMIIEHUS C JIEATEIbHOCTBIO
00pa30oBaTeNbHBIX, HAYYHO-HCCIEI0BATEIBCKUX M MPOSKTHBIX OPraHU3alUil Mo MpopuiIo U3ydyaeMoin
nporpaMMbl OakanaBpuara; pa3BUTHE y OOy4aroUMXcs JHMYHOCTHO-TIPO(ECCHOHATbHBIX KauyecTB
UCCIIEI0BATEIIS.

2. N3yyeHue QUCHUILIMHBI HANPABJIEHO HA NpHoOOpeTeHHEe CIAeAYIOIMX KOMIETEHUHH U
HHIMKATOPOB MX A0CTHKCHHSA

VYK-1.1; YK-1.2; VK-1.3; YK-2.1; YK-2.2; YK-3.3; YK-3.5; YK-4.1; YK-4.2; YK-4.3; VK-6.1,
VK-6.2; YK-6.3; YK-8.2; YK-8.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2;
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1;
OIIK-7.2; OIIK-7.3; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; TIK-3.2; TIK-3.3;
[1K-4.1; I[1K-4.2; [1K-4.3.
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B pesynbrare u3ydeHus: AUCHUILTUHBI 00YYatOUUICs JOKEH:

3namo:

-  TIOpSOK OpraHM3aluH, IUIAHUPOBAHMSA, IMPOBEACHUS U  OOecrmeueHus: Hay4yHo-
UCCIIEI0BATEIbCKUX PAOOT C HUCIOIB30BAaHUEM COBPEMEHHBIX TEXHOJIOTUI

- TIOPSIIOK OpTraHM3alluy, IUIAHUPOBAHMA, IPOBEACHUS U obecrieueHus 00pa30BaTEIbHOM
JESITeIbHOCTH 10 IPOGUIII0 U3ydyaeMoll MporpaMmsbl OakaiaBpuara.

Ymems:

- OCYUIECTBIIATH OUCK, OOpaObOTKy U aHAINU3 HAYYHO-TEXHUYECKON MH(pOPMALUU 1O NPOodUio
PO IeHHOM NPaKTUKH, B TOM YHCIIe ¢ MpUMeHeHueM Internet-texunosoruii;

- FICTIOJIB30BaTh COBPEMEHHBIE MPUOOPHI U METOIUKH IO MPO(UII0 TpOrpaMMbl OakagaBpuara,
OpPraHU30BBIBaTh IPOBEIEHUE OHKCIEPUMEHTOB M MCIBITAaHUM, MPOBOAUTH HUX 00paboOTKy u
aHAM3UPOBATh UX PE3yJIbTATHI,

- BBINOJIHATH NeJarorundyeckue GyHKIUM, MPOBOAUTh NMPAKTHUECKUE U Ja00paTOPHbIE 3aHATHS
CO CTYJIEHYECKOW ayIUTOpUE 10 BHIOPAaHHOMY HalpaBiIEHUIO IIOIIOTOBKH.

Braoemy:

- CI0OCOOHOCTBIO ¥ TOTOBHOCTBIO K HCCIIEI0BATENBCKOM IEATEIILHOCTH 110 MPO(UITIO H3ydaeMOit
IporpaMMsbl OakanaBpHara;

- METOJOJOTMYECKUMH MOJXOAaMHW K OpraHU3ali  HAyYHO-HCCIEIOBATEIbCKOW U
00pa30oBaTeNIbHON JESTEeIbHOCTH;

- CIIOCOOHOCTBIO Ha MPAKTHKE HCIOJIb30BaTh YMEHHS W HABBIKM B OpraHU3alMd HAy4YHO-
UCCIIEI0BATEIbCKUX U MPOEKTHBIX paboT;

- HaBBIKAMU BBICTYIUICHUM Mepe]] yueOHOW ayTuTOPUECH.

3. KpaTtkoe cogep:xanue JUCHHUILIAHBI

VYdeOHass TMpakTHKA: O3HAKOMHUTENbHAs TPAKTHKA BKIIOYAET OTalbl O3HAKOMIICHHUS C
IOPUHIUIIAMA OPraHU3allid HAy4yHBIX HCCIIEOBAaHUM M yueOHOHl paborel (Momymu 1, 2) u stam
MPaKTUYECKOT0 OCBOEHUS JEATEILHOCTH YUYEHOTO-HCClIeIoBaTeNs (MOIYIb 3).

Pazgen 1. Beenenue — nenu u 3agaun yuyeOHOM npakTtuku. OpraHu3allMOHHO-METOINYECKHE
MEPOTIPUSATHSL.

Pazgen 2. 3HakoMCTBO € opraHu3alnueil Hay4dHO-HUCCIIEOBATENbLCKOM W 00pazoBaTeIbHOMN
nesiTebHOCTH. [IpHHITUTIBI, TEXHOJIOTHH, (POPMBI U METOABI OPTaHU3AIUH HAYIHO-MUCCIIEA0BATEIHCKOM
NeSITeIbHOCTH Ha MpUMEpe OpraHM3aluu HaydHoW paloTbl kadenpsl (mpobiemHoil nmabopaTopuu,
Hay4yHOU Tpynmbl). [IpuHIMTEL, TexXHOIOTHH, (OPMBI U METOIBl OOYUYEHHs CTYIEHTOB Ha TpUMepe
opraHu3zaiuu yueOoHoil paboTsl kadenpsl.

Pa3znean 3. BrimonHenue mHauBuayanbHoOro 3aganus. COoop, oOpabOTKa M CHCTEMaTU3alUs
uHpopMmanmoHHoro Mmarepuaia. Odopmienune otuera. JluuHoe ydacTHe oOydaromierocs B
BBITIOJITHEHUH HAYYHO-UCCIIEIOBATEBCKON pabOThI Kadeaphl.

4 O0bem y4eOHOH TUCHHUIIINHBI

O0beM QUCHUILIHHBI

Bun yuebnoit paboThl 3E Axa. u. Actp. u.
OO01ast TpyA0€MKOCTh TUCHUTUIMHBI 3 108 81
CamocrosiTejibHasi pa6oTa: 3 107,6 80,7
KonTakTHas camocrosiTebHas paboTa 0.4 0,3
CamocrosiTenbHOE U3YUEHHE PA3/IeTIOB AUCITUIUIMHBI 3 107,2 80,4
Buja uToroBoro KOHTpoOJIS: 3ayer Cc OLeHKOM
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AHHOTaNUA K padoueil mporpaMMe IMCUUILTHHBI
«IIpou3BOACTBEHHON NPAKTHKH: HAYYHO-HCCJIEeA0BATENbCKOI padoThbD)

1. Heab DMCHUIUIMHBI - (HOPMUPOBAHHE HEOOXOIUMBIX KOMIICTCHLUH JAJISI OCYHIECTBICHHS
HAY4YHO-HUCCIIEJOBATEIbCKON JESITEIbHOCTH I10 HANpPaBICHUIO IMOATOTOBKU — Jajnee U3 paboueit
IPOrpaMMbl IPAKTUKH.

2. U3yyeHue TUCUMILIMHBI HANPABJIEHO HA NMPUOOPeTeHHE CJeAYIOIUX KOMIETEeHIIHH U
HHIMKATOPOB MX A0CTHKEHHU I

VK-1.1; YK-1.2; VK-1.3; YK-2.1; YK-2.2; VK-3.3; VK-3.5; YK-4.1; YK-4.2; YK-4.3; VK-6.1;
VK-6.2; YK-6.3; YK-8.2; YK-8.3; IIK-1.1; IIK-1.2; TIK-1.3; IIK-2.1; IIK-2.2; [IK-2.3; IIK-3.1;
[1K-3.2; [1K-3.3; [1K-4.1; TIK-4.2; I1K-4.3; I1K-5.1; [1K-5.2; [IK-5.3; TIK-6.1; I1K-6.2; I1K-6.3

B pe3ynbrate u3yueHus AUCUUIIIMHBI 00 yYaOLUICS JTO0JKEH:

3namo:

- TIOPSIIOK OPTaHM3allMH, TUIAHUPOBAHMUSA M MPOBEIEHUS HAYYHO-HCCIEIOBATEIBCKUX padoT C
UCIIOJIb30BAaHUEM IOCIIEIHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOW 00J1acTH;

- TEOPETUYECKUE OCHOBbI CHHTE3a METAUIMYECKUX U HEMETAJUIMUECKUX MAaTepuajoB MU
HOKPBITUM PUMEHATH 3TU 3HAHMS Ha MIPAKTHKE;

- OCHOBHbIE TpeOOBaHUS K MPEACTABICHUIO PE3Y/IbTATOB IPOBEACHHOIO UCCIEA0BAHUS B BUE
HAY4YHOT'O OTYeTa, CTAThU WJIU JIOKJIaJa.

Ymems:

- CaMOCTOSITEJIbHO BBIABJATH IEPCHEKTUBHbIE HAINpPaBJICHUs HAy4HBIX HCCIIEIOBaHU,
000CHOBBIBaTh AKTYaJIbHOCTb, TEOPETUUECKYIO U MPAKTUYECKYIO 3HAYMMOCTb MPOOJIEMbI, IPOBOAUTH
9KCHEPUMEHTAJIbHbBIE UCCIIE0BAHUS, aHAIM3UPOBATh U HHTEPIPETUPOBATH OJTYUEHHBIE PE3YIIbTAThI;

- OCYUIECTBIISTH IMOUCK, 00pabOTKy M aHAIN3 HAYYHO-TEXHUYECKOH MH(POPMALIUHU IO MTPODHUITIO
BBINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUM;

- paboTaTb Ha COBpPEMEHHBIX MpPUOOpaxX, OPraHU30BBIBATH MPOBEACHUE HKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOANUTH UX 00pabOTKY M aHAJIU3UPOBATh PE3YIIbTATHI.

Braoemy:

- METOAOJIOTHEH W  METOJUKOW TpOBENEHUs HAy4YHbIX MCCIEIOBAaHUN; HaBbIKAMU
CaMOCTOSITENIbHON HaAy4HOM M MCCIIe10BaTENbCKONW paboThI;

- CIIOCOOHOCTBIO pelIaTh MOCTABICHHbIE 3a7a4M, UCIIOJb3Ys] YMEHUS U HaBBIKU B OpTaHU3aLMH
HAyYHO-UCCIIEIOBATENbCKUX U TEXHOJOTHYECKUX paloT;

-HaBbIKAMM KPUTHYECKOTO0 aHajiM3a HAayYHO-TEXHWYECKOM JIUTepaTypsl, pa3pabOTKH MU
(dbopMynupoBaHUs COOCTBEHHBIX METOJI0JIOTMUECKUX MOJX0A0B K PEIIEHHI0 HAYUYHBIX MPOOJIEM.

3. Kparkoe cogep:kanue TUCHHUIINHBI

[IpousBojcTBEHHAs MpakTUKAa: Hay4yHO-HCCIENoBaTeslbckas paboTa BKJIIOYAET  ATarllbl
03HAKOMJICHHUS C IPUHLUIIAMHU OPTaHU3aIMK HayYHBIX UCCIIEIOBAaHUM BKIHOYAET:

Paszgen 1. BeinmonHeHne u npecTaBlIeHUE pe3yIbTaTOB HAyYHbIX HCCIEIOBAaHUMN

1.1. BrimonHeHune HayuHbIX uccinenoBaHuii. CocTaBiaeHHE MPOTrpaMMbl HCCIIEJOBAHMS.
CtpykTypa U coJep’kaHH€ OCHOBHBIX pa3/ejOB OT4E€Ta O Hay4YyHO-HMCCIIEA0BAaTENbCKOM pabdoTe.
dopmMmynupoBaHue Lieled U 3a7ad MCCIEJOBAHUSA; COCTaBIEHHUE AHAIUTHYECKOro 0030pa Mo Teme
UCCIIeIOBaHMsI; BBIOOP 3()(PEKTUBHBIX METOJAOB M METOJIMK JOCTHKEHMS KEJIAaeMbIX Ppe3ylbTaToOB
uccienoBanus. I[IpoBeneHHe COOTBETCTBYIOIIMX OKCIEPUMEHTOB I IOJIYYEHUs MPaKTUYECKUX
pe3yNIbTaTOB; aHANIMW3, MHTEpHpeTalus U 0000IIeHHEe pe3yJbTaTOB HCCIEIOBaHUS;, (OPMYIHPOBKA
BBIBOJIOB; HallICAHUE OTUYETA.

1.2. [ToaroroBka Hay4HOTO AOKJIa[a U MPE3CHTAIINH.

4. O0beM y4eOHOH TUCHHUILINHBI.

O0BeEM QUCIUIUINHEI

Bun yuebnoit paboTbl

3B AKkan. 4. Actp. u.

OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 12 432 324
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KonTakTHas padoTa - ayANTOpHBIE 3aHATHSA: 9.78 352 264

JIaGopatopHble padOoThI 2,22 80 60

CamocTosiTe/ibHas padoTa: 9,78 352 2634

KonTakTHas camocrositensHas pabota 0,8 0,6
9,78

CamocTosTeIbHOEC H3YUYCHHE PA3/ICIOB JUCITUTITMHBI 351,2 262.8

Bua uTOroBoro KOHTpoOJIs: 3a4eT ¢ OLEHKOM

AHHOTaN U4 K padoueil mporpaMmMe J1CHUNITTHHBI
«IIpon3BOACTBEHHO NPAKTUKHN: TEXHOJOTHYECKON MPAKTHKN

1. Heab ucHMNUIMHBI - IPAKTHUYECKOE 03HAKOMIICHHE U M3y4YEHUE MPOLIECCOB MPOU3BOJICTBA
OCHOBHBIX BHJIOB METANIMYECKUX W HEMETAUIMYECKUX MATEpUATIOB, IOKPBITUHA, CTPYKTYpbI
NPEANPUITHI, OCHOBHOTO TEXHOJOTHYECKOro 00opymoBaHus. OCHOBHOM 3ajayell TPAKTUKHU I10
MOJyYEHUI0 MPOPECCHOHANBHBIX yYMEHUU M OMbITa NPO(ECCHOHATBLHOM AEATEeIbHOCTU SIBISETCS
dbopmupoBaHne y OOYYAIOMIMXCS KOMIIETCHIIMM, CBSI3aHHBIX C IICJIOCTHBIM TMPEACTABICHHUEM O
TEXHOJIOTHSIX TPOU3BOJICTBA METAUIMYECKUX UM HEMETAUIMYECKUX MAaTepualioB, IOKPBITHIA,
OpraHu3aleil U CTPYKTYpOH MNPEANPHUSATHNA MO HMX MPOU3BOJICTBY, CIIOCOOHOCTH M TOTOBHOCTH
OCYLIECTBJISITh TEXHOJOTMYECKUU IPOLECC B COOTBETCTBUM C PETMJIAMEHTOM M HCIOJIb30BaTh
TEXHUYECKHUE CPEICTBA JIJII KOHTPOJISI OCHOBHBIX MAapaMETPOB TEXHOJOTMYECKOrO MPOIECCa, CBOMCTB
CBIPBSl U TOTOBOM MPOAYKLUHU, paOOTOI ¢ HOPMATUBHO-TEXHHUYECKON JOKYMEHTAIIUEH.

2. N3yyeHue AUCHHUIJIMHBI HANPABJIEHO HA NMpHoOpeTeHHe CAeAYIONUX KOMIETEeHIUl 1
HHAUKATOPOB MX J0CTHKECHUS

VYK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; YK-3.1; YK-3.3; VK-3.5; YK-4.1; YK-4.2; YK-4.3;
VYK-5.1; VK-5.2; VK-5.3; YK-6.1; YK-6.2; VK-6.3; YK-7.1; VK-7.2; VK-7.3; VK-7.4; YK-8.1;
YK-8.2; YK-8.3; YK-9.1; YK-9.2; YK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-11.1; YK-11.2; YK-11.3;
[MK-1.1; TIK-1.2; TIK-1.3; IIK-2.1; TIK-2.2; TIK-2.3; TIK-3.1; TIK-3.2; TIK-3.3; [IK-4.1; TIK-4.2;
ITK-4.3; TIK-5.1; T1K-5.2; TIK-5.3; TIK-6.1; T1K-6.2; T1IK-6.3

B pe3ynbrate u3yueHus: AUCUUIINHBI 00 yUaIOIIUICS TOKEH:

3namo:

- TEXHOJIOTMYECKHE IPOLECCHI, TPUHLIUINAIBHYIO TEXHOJOTHYECKYI0 CXEMY IIPOM3BOJACTBA U
OCHOBHO€ TEXHOJIOTHYECKOE O000pyI0BaHUE, WCIIOIb3YyEMOE B IPOU3BOJCTBE METAUIMYECKUX U
HEMETAJUIMYECKUX MATEPHUAIIOB, IIOKPBITU;

- OpPraHu3alMOHHYIO CTPYKTYpPYy MPEANPUITANA MO MPOU3BOJCTBY METAUIMYECKUX U
HEMETAJUIMYECKUX MATEPUAIIOB, IIOKPBITHIH;

- OCHOBHBIE TIPUHITUIIBI, METOABI U (HOPMBI KOHTPOJISI TEXHOJIOTHYECKOTO MIPOIIeCcca, UCXOTHOTO
CBIPbS U KQYECTBA MPOAYKIINH;

- OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI MO CTaHAAPTU3AIUU U CEPTUPUKAIUU TMPOTYKIIHH
MPEAIPUATHHI 11O IPOU3BOACTBY METAUINYECKUX U HEMETAUIMYECKUX MATEPUAIIOB, IIOKPBITHH;

- MpaBWJIa TEXHUKHU 0€301TaCHOCTH, IKOJIOTHH U MIPOU3BOJICTBEHHOW CAHUTAPUH;

Ymems:

- TPUHAMATh KOHKPETHBIE TEXHUYECKHE PEIICHHS TMpH pa3paboTKe TEXHOJOTUUECKHUX
MPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA M TEXHOJOTHUU C YYETOM IKOJOTHMUECKHUX MOCIEACTBHIMA
UX TPUMEHEHUS,

- HCIONB30BaTh HOPMATHBHBIC JOKYMEHTHI MO KAauyeCTBY, CTaHAAPTHU3AIMU U cepTUUKAIIH
MPOAYKTOB U U3AEIUH, JIIEMEHTH YKOHOMHYECKOTO aHAJIN3a B MPAKTHYECKON NEATEIIbHOCTH

Braoemy:

- CIIOCOOHOCTBIO BBISIBJISTH M YCTPAHSATh OTKJIOHEHHS OT PEKHUMOB PabOTHl TEXHOJIOTUYECKOTO
000py/I0BaHUs U TApaMETPOB TEXHOJIOTHYECKOTO TPOIIECcCa;
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- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHYECKUN TPOIIECC B COOTBETCTBHH C
peraaMeHTOoM.

3. Kparkoe coaepxkanue Q11 CHUNIIHHBI

Pasnesn 1. O3HakoMJIeHHE C TEXHOJIOTMEW NPOU3BOJCTBA M CTPYKTYPOU MNPEANPHUATHS IO
MIPOU3BOJICTBY METAJUIMYECKUX U HEMETALNIMYECKUX MaTepHasioB, MOKpeITHM OOIas XxapaKTepUCTUKA
npennpusatus. Homenknatypa U 00beMbl BBIIYCKaeMOW MPOAYKIHMH. MeToa NpOU3BOICTBA.
[IpuHuunuanbHass TEXHOJIOTMYECKash CXeMa NPOU3BOACTBA NpoAyKuuu. CTpyKTypa NpearpusiTusi,
OCHOBHbIE ITPOU3BOJICTBEHHBIE 11€Xa U OTAETCHHS. XapaKTEPUCTUKH OCHOBHOT'O 00OPYI0OBaHUSI.

Pa3znen 2. M3ydyeHrne OCHOBHBIX TEXHOJOTMYECKHX IPOIECCOB, MapaMETpPOB M METOJOB HX
peryaupoBaHusi HA KOHKPETHOM MPEANPUITHHI MO TPOU3BOACTBY METANTMYECKUX U HEMETaJUTMUYECKUX
MaTepuaioB, MOKpPbITHI. BeimomHenne uHauBUyanbHOro 3anaHusi. OCHOBHBIE MPOW3BOJCTBEHHBIC
MpoLIeCChl B COOTBETCTBUM C TEXHOJOTUYECKOM cxeMol mpeanpudatus. OCHOBHBIE MapaMeTphbl
MIPOU3BOJICTBEHHBIX MPOIECCOB U PabOThl TEXHOJIOTMYECKOro 000pyAoBaHUs. MeToabl KOHTPOJIA U
YIPaBJICHUS TEXHOJIOTUUECKUMHU porieccamMu. KoHTposib kKauecTBa roToBOM MpoAyKIMH. Beinoanenue
WHAUBUAYAJIbHOTO 3aJaHMUsL.

Pa3nen 3. Cucremarusanusi MaTepuana, MoAroToBka ordera. O00OIEHNE U CUCTEMATH3AIIHS
TaHHBIX IO CTPYKTYpPE, TEXHOJOTUU MPOU3BOACTBA, MPUMEHSEMOMY O00OPYAOBAHUIO, BBITYCKAEMOM
IPEIPUATHEM TPOAYKIIHH, MeToAaM U (opmam KOHTpourst poaykiuu. [Touck u cOop HEAOCTAIOIIHX
nanHbix. [lonroroBka u Hammcanue otdera. [loAroroBka M HamucaHWe OTYETa IO BBHIMIOJHEHHIO
WHIUBUIYAJIbHOTO 3a/IaHMUS.

4 O0bem y4eOHOH TUCHHMIIINHBI

0O0BeM OUCLUATUIHHEI

Bun yae6HO# paboThI
3E Axan. 4. Actp. u.
OO6m1ast TpyA0€MKOCTh UCIIUTUIMHBI 3 108 81
CamocrosiTesibHas padora: 3 108 81
KonTakTHas camocrosiTenbHas paboTa 04 03
3
CaMocCTOsTeTbHOS U3YYCHUE PA3/ICIIOB TUCITUTUTHHEI 107.6 80,7

Bua uToroBoro KOHTpoJIA: .
3a4eT ¢ OLEHKOH

AHHOTaNUA K padoueil mporpaMMe 1 CHUIITHHBI
«IIpon3BoACTBEHHON NMPAKTHKH: NPEeIUIIIOMHON NPAKTUKID)

1. Heab AUCHUNIMHBI — BHIMOJTHEHUE BBITYCKHON KBATM(DPUKAITMOHHON pabOTHI.

2. V3yueHue IUCIUIUIMHBI HaNpaBlI€HO HAa MNPHUOOpPETEHUE CIEAYIOIIHMX KOMIETCHIUNH Hu
WHJUKATOPOB MX JOCTHKEHUSI

VK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; VK-3.1; YK-3.2; YK-3.3; YK-3.4; YVK-3.5; YK-4.1,
VK-4.2; VK-4.3; YVK-5.1; YK-5.2; VK-5.3; VK-6.1; VK-6.2; VK-6.3; VK-7.1; VK-7.2; VK-7.3;
VK-7.4; VK-8.1; YK-8.2; VK-8.3; YK-8.4; VK-9.1; YK-9.2; YVK-9.3; YK-10.1; YK-10.2; YK-10.3;
VK-11.1; VK-11.2; VYK-11.3; IIK-1.1; IIK-1.2; IIK-1.3; IIK-2.1; IIK-2.3; IIK-3.1; IIK-3.2;
I1K-3.3;I1K-4.1; I1K-4.2; I1K-4.3; I[1K-5.1; I1K-5.2; TIK-5.3; T1IK-6.1; I1K-6.2; I1K-6.3

B pe3ynbrate u3yueHus: AUCUUILIMHBI 00yJarOUIUIiCs T0KEH:

3nameo:

- MOAXOABl K  OpraHU3allMM  CaMOCTOATENbHOM W KOJUIEKTUBHOM  HAay4yHO-
HCCIIEI0BATEIbCKON pabOTHI;

- MPUHITUITBEI OPTAHU3AIUN TTPOBEACHUS IKCIIEPUMEHTOB U UCITBITAHU;

— MPUHIMIIBI U CHOCOOBI 3alUThl OOBEKTOB HMHTEIJIEKTYAIBbHOM COOCTBEHHOCTH U
KOMMEPIIMATU3alluH MPaB Ha 00BEKTHI HHTEIUIEKTYyallbHON COOCTBEHHOCTH.
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Ymems:

- BBINOJIHATh TOMCK, OOpabOTKy, aHajdM3 M CHCTEMAaTU3ALUIO0 HAyYHO-TEXHUYECKOH
UH(POPMaLINH, OCYIIECTBIIATh BBIOOP METOJMK U CPENICTB PELICHU 3a/1a4, IOCTaBIEHHBIX IPOrpaMMOn
NPaKTUKU;

— BBINOJIHATH 00OpaOOTKY U aHAIM3 PE3yIbTATOB KCIIEPUMEHTOB U HCIIBITAHUH,

— AQHWIN3MPOBAaTh  BO3ZHUKAIOIIME B  HAy4YHO-MCCIEAOBAaTENbCKOW  JEATEIbHOCTU
3aTPyIHEHUs U CLIOCOOCTBOBATh UX Pa3pelCHUIO.

Braoemy:

— npueMamMH pa3pabOTKH IUIAHOB M IPOTpaMM MPOBEACHHUS HAYYHBIX HCCIECIOBAHUH,
TEXHUYECKUX pa3paboTOK, 3aJaHUN 1J1 UCTIOJIIHUTENEH.

3. KpaTkoe coaep:kanue JUCHUIIIAHBI

[Ipon3BoacTBEeHHAsA MPAKTUKA: MPEIAUIIIIOMHAs MIPAKTUKA BKJIKOYAET 3Talbl O3HAKOMJICHUS C
IPUHLMIIAMU OpraHM3allMi HAyYHbIX HUCCIeNI0BaHUN (MOAynau 1, 2) u 3Tan mpakTU4eCKOro OCBOEHHUS
NesITeIbHOCTH y4eHOro-ucciaeroBaresst (Moayib 3).

Paznen 1. BBeagenue — nenu W 3a7add IPOM3BOJCTBEHHOM IPAKTUKU: NPEIAUIIIIOMHON
npakTuku. OpraHn3alMOHHO-METOAMYECKUE MEPOIPUATHS. TeXHOIOrMUYeCKne MHCTPYKTaXKH.

Pa3jnen 2. 3HakOMCTBO C Opranu3aiuell Hay4YHO-HCCIEe0BATEIbCKON EATeIbHOCTH, CUCTEMOM
yIpaBJIEHUS] HAYYHBIMU HCCIe0BaHUSIMU. [IpUHIUIBI, TEXHOIOTUH, (POPMBI U METOABI OpraHU3aLUH
HAYYHO-HMCCIIEIOBATEIbCKON AEATENbHOCTH Ha MpPHUMEpe OpraHM3alid HAyYHOH paboThl Kadempsl
(mpobiieMHOM J1abopaTopuu, HaydyHO! rpyninsl). [InanupoBaHre Hay4HOH 1€ATeIbHOCTH OpraHU3altu.

Pa3znen 3. Brimonnenne uHAuMBHAYyasnbHOro 3amaHus. COop, oOpaboTka W cucTeMaTH3anus
uHpopMmannoHHoro Mmarepuana. Odopmienue otuera. JluuHoe ydacTHe oOydaromierocs B
BBINTOJIHEHUH HAyYHO-HCCIIEI0BATEIBCKUX padOT Kaderpol.

4 O0bem y4eOHOH TUCHMILINHBI

O0BbeM JUCIUIIINHEL

Bun yuebnoit paboTsl
3E Axkaj. 4. Actp. u.
OO6m1ast Tpy10€MKOCTh TUCIUILIAHBI 9 324 243
CamocrosiTesibHas padoTa: 9 324 243
KonTakTHas camocrositensHas paboTa 04 0.3
CaMocTosTenbHOE U3YUEHUE PAa3AeTOB NUCIIUTIIHHBI o 3936 242 7

Bua uToroBoro KOHTpoJIA: »
3adeT ¢ OEHKOM

5.5. T'ocynapcTBeHHAsi MTOTOBasi aTTECTAIUsI: MOATOTOBKA K NMpoLeaAype 3alUThl 1
3alMTA BBITYCKHOI KBaTU(QUKALMOHHONH padoThI

1. Heab 3amUTHI BBITYCKHOH KBATH(GUKANMOHHOW PadoThl, BKJIIOYas MOATOTOBKY K
3alMTe M TNPOUeAypY 3alUThbl — BbIIBICHUE YPOBHS TEOPETUYECKOM U MPAKTUYECKOMN
MOJITOTOBJICHHOCTH BBIITYCKHHKA BY3a K BBINOJHEHUIO MPOGECCHOHATBHBIX 337a4 U COOTBETCTBHSI €TO
noaroroBku TpedboBanmsiM PI'OC BO mo HampaeieHnio moAroroBku OakamaBpo 22.03.01
MarepuasoBeieHHe M TeXHOJOTMH MATEPUATIOB, TPOPUITH DJIEKTPOXMMHUS B MAaTEPUATOBEICHUH.

B pesynbrare mpoXOXKAECHMS 3alWThl BBIMYCKHOM KBaIU(PUKAMOHHON pPabOThHI, BKIOYAs
HNOJArOTOBKY K 3alllUT€ W NPOLENypy 3allUThl y CTYJEHTa NpoBepsercs CPOpMHUPOBAHHHOCTh
CIEIYIOIMUX KOMIIETEHIMI, a TakXke CIeAyIOUIMX 3HaHUM, YMEHUH M HaBBIKOB, IMO3BOJISIOLINX
OLIEHUTH CTEMEHb TOTOBHOCTH O0YyYaromuXcs K AajbHeHIe npopeccuoHanbHON AeITeNbHOCTH.

2. BBITyCKHHUK, OCBOWBIIMI TPOTPAMMYy MarucCTpaTyphl, JOJDKEH 00JanaTh CIeTyONIMH
KOMIIETEHIUSIMHU:

Ob6nagath creqyrmuMy yHUBepcaabHbiMU KomneTeHuusMu (YK), obmenpodeccunonanbsHbpIMU
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komneteHnusiMu (OI1K) u npodeccuonansabivu (I1K) komnereHIusIMHU:

VYK-1.1; YK-1.2; VK-1.3; YK-2.1; VK-2.2; YK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; VK-4.1,
YK-4.2; VK-4.3; YK-5.1; YK-5.2; YVK-5.3; VK-6.1; YK-6.2; VK-6.3; YK-7.1; YK-7.2; YVK-7.3;
YK-7.4; YK-8.1; YK-8.2; VK-8.3; VK-8.4; VK-9.1; VK-9.2; VK-9.3; YK-10.1; YK-10.2; YK-10.3;
YK-11.1; YK-11.2; YK-11.3; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.3; TIK-3.1; T1K-3.2; TIK-3.3;
[1K-4.1; TIK-4.2; TIK-4.3; TIK-5.1; I1K-5.2; T1K-5.3; TIK-6.1; [1K-6.2; I1K-6.3, OIIK-1.1; OIIK-1.2;
OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1;
OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3; TIK-1.1;
[MK-1.2; TIK-1.3; TIK-2.1; I1K-2.2; TIK-2.3; TIK-3.1; I1K-3.2; TIK-3.3; TIK-4.1; [1K-4.2; TIK-4.3;
[TK-5.1; TIK-5.2; TIK-5.3; T1K-6.1; T1K-6.2; T1K-6.3

3namy:

— MOAXOJbI K OpraHU3allid CaMOCTOSITEIbHOW M KOJUIEKTUBHOM HAay4HO-HCCIIEAO0BATEIbCKOM
paboTHI;

— MPUHIMIBI OPraHU3ALMH TPOBEICHUS YKCIIEPUMEHTOB U UCIIBITAHUN;

— MPUHIUIOBL U CIHOCOOBI 3aIUThl OOBEKTOB HMHTEJUIEKTYalIbHOW COOCTBEHHOCTH H
KOMMEPIIMATU3AIMHU TPaB Ha 00BEKTHI MHTEJUIEKTYyalIbHON COOCTBEHHOCTH.

Ymemey:

— BBINOJHATH TOUCK, O00pabOTKYy, aHalIM3 W CHUCTEMAaTH3allMI0 HAyYHO-TEXHHUYECKOM
uH(OPMAIINH, OCYIIECTBIIATH BEIOOP METOIHK M CPEACTB PEIICHHS 331a4, TOCTABJICHHBIX MPOTPaMMON
MPAKTHKH;

— BBINOJHATH 00pabOTKY U aHAIN3 PE3YIbTATOB IKCIIEPUMEHTOB U HCTILITAHMIA,

— aHaJM3UPOBATh BO3HUKAIOIINE B HAYYHO-HUCCIIEIOBATENILCKON NESTEIILHOCTH 3aTPYAHECHUS U
CIOCOOCTBOBATH UX Pa3pEIICHHUIO.

Braoemey:

— nprueMaMu pa3padOTKH IUIAHOB M MPOTpaMM MPOBEICHUS HAyYHBIX HCCIEI0BaHUMH,
TEXHUUYECKUX Pa3pabOTOK, 3aAaHUM JIsSI UCTIOJIHUTEIIEH.

3. Copep:kaHue rocy1apCTBEHHON UTOTOBOM aTTeCTALMU

l'ocynapcTBennas uroroBasi arrecranus B ¢opme 3ammtel BKP mpoxomut B 8 cemectpe Ha
0a3e 3HaHUWI, NOJYYEHHBIX CTyJEHTAaMH INpU M3YYEHUU JUCUMIUIMH HanpasieHus 22.03.01
MarepunasnoBeaenue ¥ TeXHOJOTMH MATEPUAIOB, TPODUIL DJIEKTPOXMMHS B MAaTEPHAJIOBEICHUH.

3ammrTa BBIMYCKHOW KBaJIM(PHUKAIMOHHON paboThl, BKJIIOYAs MOATOTOBKY K 3allUTe MU
IpOLEAYpPY 3alIUThl IPOBOAUTCS FOCYIapCTBEHHON Kk3aMeHalnoHHoN komuccuei (I'9K).

KonTponb 3Hanuii oOydaromuxcs, noyiydeHHbsix npu ocsoenun OOII, ocyuiecTBisieTcs nmyrem
nposeneHus 3amutsl BKP u npucsoenus kanupukanun «Maructpy.

3amurta BKP sBasercst o0si3arenbHON MpoLeAypoll MUTOTOBOW TOCYAapCTBEHHOM arrecTalnuu
CTYZICHTOB BBICHIMX YUY€OHBIX 3aBEJICHHi, 3aBepIIaloNIMX 0OyueHHe MO HANpPaBICHUIO MOATOTOBKU
Maructpatrypsl. OHa IPOBOAUTCS MyOIMUYHO Ha OTKpbITOM 3acefanuu ['OK cormacHo yTBepxaeHHOMY
JIeKaHaTOM IpauKy, Ha KOTOPOM MOTYT IPUCYTCTBOBATh BCE JKeJaroIue.

Matepuassl, IpeCTaBIIEMbIE K 3aIUTE:

BBIITYCKHAasl KBaJIM(UKAMOHHAs paboTa (IOsSCHUTENbHAS 3aIIUCKA);

3amanne Ha BemoaHenne BKP;

0T13bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTanys (pa31aToYHbIi MaTepua), MOoAMUCaHHAs PYKOBOAUTEIIEM;

JOKJIaI.

B 3amaun 'DK BXOnIAT BBISBIEHHE IOATOTOBICHHOCTH CTYAEHTa K MNpodecCHOHATBHON
JEeSTeNIbHOCTH U MIPUHSTHE PELIEHUSI O BOZMOKHOCTH BBIJJaYH €MY JIUIIJIOMA.

Perienue o mpucCyX/I€HUHU BBITYCKHUKY KBaTM(UKALMKA MarucTpa MPUHUMAETCS Ha 3aCeaHuu
['OK mnpocThiM OONBIIMHCTBOM TNPU OTKPHITOM TOJIOCOBAHMM UJIEHOB KOMHUCCHUM HAa OCHOBAHHMHU
pE3yJIbTaTOB MTOTOBBIX HCIBITAHUNA. Pe3ylbTaThl ONpPENENSIFOTCS OLEHKAMH «OTIMYHO», «XOPOILO),
«yJIOBJIETBOPUTEIILHOY, HEYIOBIETBOPUTEIHLHOY.
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OOyuaronuiicss UMeeT MPaBo MO/AaTh B aANCIUIIMOHHYI0 KOMUCCHIO aIeJUISAINIO O HapYIIEHUH,
[0 €r0 MHEHHIO, YCTAaHOBJIEHHOW MpOLEAYPhl 3aLUTHl BBITYCKHOW KBalIU()UKALMOHHOM pPabOTHI.
Anemsinyus O HECOrJlaCMM € pe3y/lbTaTaMH 3allUThl BBITYCKHOW KBaJIM(UKAIMOHHOW pabOThl He
IPUHUMAETCS.

[Iporpamma oTHocuTCS K 0a30BOi 4acTH ydeOHOro miaHa, K Omoky 3 «locymapcTBeHHas
UTOrOBasi aTTecTalys» M pacCuMTaHa Ha COCPEJOTOYEHHOE IMpOoXoxkaeHue B § cemectpe (4 Kypc)
oOyuennss B obwveme 216 u (6 3ET). Ilporpamma mnpeamonaraer, 4to OOy4aromuecsi HMEIOT
TEOPETUYECKYI0 M IPAKTHUECKYI0 IOJArOTOBKY B OO0JIACTM MAaTEpUAIIOBEIEHUS] M TEXHOJOI'MH
MaTepHajIoB, B TOM YHUCIIE€ B 00JIACTH 3aLUThl MATEPUAIOB OT KOPPO3HUHU.

4. O0beM nporpaMmbl 3alIUTHI BHINYCKHOH KBAJIN(pHKAIMOHHON PadoThl

Bunbr yueOHOM paboThI O6Bem
B 3auetnbix | B akagem. | B actpon.
CIMHULIAX yacax yacax

O0masi Tpya0eMKOCTh NMPOrPaMMbl 3aIIMTHI BBIYCKHOM

. 6,0 216 162
KBAJIN(PUKALMOHHOMH PadoThI 10 YUeOHOMY IJIAHY
Camocrositesibaas padora (CP): 6 216 162
KoHTakTHas camocTosiTelibHas paboTa 5,98 215,33 161,5
CaMOCTOSITeJIbHOE U3YUYEHUE PA3/ICJIOB TUCIUIIIINHbI 0,02 0,67 0,5
Bua uTOroBOoro KOHTpoOJIf: 3amuta BKP

5.6 ®akyabTaTUBBI

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUIJIMHBI
«IlepeBo HAYYHO-TEXHUYECKOI JTUTEPATYPHD)

1. Heap AUCHUIVIMHBI — TPHOOPETCHUE OOYYaIOIIMMHUCS OOIIeH, KOMMYHUKATUBHOW H
po(heCCHOHATTLHOW KOMIIETCHIINA, YPOBEHb KOTOPBIX Ha OTACIBHBIX 3Tanax S3BIKOBOW MOJTOTOBKU
MO3BOJIAET BBIMOJHATh pPa3iMyHble BUIBI MPO(ECCHOHATBFHO OPHUEHTUPOBAHHOTO IEpeBoja B
IIPOU3BOJCTBEHHON Y HAYYHOU JI€ATEIBbHOCTH.

2. B pe3yabTare u3y4eHusi AUCHUILIMHBI 00yYAIOLIUIICA JOJIKEH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMU U UHIUKATOPAMH X TOCTHKCHHUS .

YK-4.2; VK-4.3; VK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI TOCTH)KEHUS SKBUBAJIEHTHOCTH B TIEPEBOJIE;

— OCHOBHBIC TIPHEMEI TIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITUU SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE Ui  BBIIIOJHEHHS TIepeBOJa  KOJMWYECTBO  JIEKCHYECKHX  CIUHHIIL,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATHHBIX TEPMUHOB U JJMHTBOCTPAHOBEIYECKUX PEaNIHIA;

Ymemn:

— MPUMEHSATH OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— OCYIIECTBISTH MUCEMEHHBIHN IEPEBO/] C COOIIOIEHUEM HOPM JIGKCHYECKON IKBUBAJICEHTHOCTH,
COOIOZICHHEM IPaMMAaTHYECKIX, CHHTAKCUYECKUX M CTUITUCTHUECKUX HOPM,;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PENIAKTOPE;

— OCYIIECTBJIATH TIEPEBOJl C COONIIOJICHMEM HOPM JIEKCMYECKOW SKBUBAJIEHTHOCTH,
COOJIOZICHMEM TI'PaMMATHYSCKUX, CHHTAKCHYSCKHX M CTHJIUCTHUYECKHX HOPM TEKCTa TepeBoAa H
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOIHOTO TEKCTA;

Bnaoemy:

— METOJMKOM MpEeNepeBOJUECKOr0 aHallu3a TEKCTa, CIIOCOOCTBYIOIIEH TOUHOMY BOCHPUSATHIO
HCXOJIHOT'O BBICKA3BIBAHUS;

— METOJMKON TMOJATOTOBKM K BBHINIOJHEHHWIO TIEpeBOJAA, BKIIOUYas MOWCK WHGOpMAIluu B
CIIPaBOYHOM, CIIELINAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKPAIIIEHHOH MepeBOIYECKON 3aMICH MIPH BBITTOIHEHUH TTEPEBOIA;
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— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEHUAIBbHOCTH;

— OCHOBaMH pedeprpoBaHUs M AHHOTHPOBAHUS JIUTEPATYPHI 1O CHEIIUATbHOCTH.

3. Kparkoe comepxanue Q11 CHUIITHHbBI

Pazgea 1. OcCHOBHBIE JIEKCMYeCKHME W CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IiepeBoja
HAYYHO-TeXHUYECKOH JINTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHHUYECKOro mnepeBoja. CMBICIOBOM aHamu3
HAYYHO-TEXHMYECKOTO TEKCTa M ero cerMeHTtanus. CTWIMCTHYECKHE OCOOCHHOCTH Hay4yHO-
TEXHUUYECKUX TeKCTOB. lIpeomoneHue TpymHOCTEH, CBSI3aHHBIX C PACXOXKIEHHEM CHHTaKCHYECKHX
CTPYKTYp UHOCTPAHHOT'O U PYCCKOTO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHHe TOpsAKa CJIOB B aHIJIMMCKOM M PYCCKOM TNpeiokeHusx. [lepeBon cioBs,
yCTaHOBJIEHHE 3HaueHusi cioBa. llepeBon CcBOOOAHBIX U (HPA3EOTOTUYECKUX CIOBOCOUYETAHHIA.
[lepeBoj 3aroa0BKOB TEKCTOB U CTaTel

1.3 Coxpamenusi. OcoOeHHOCTH HMX TepeBoja. Pa3BuTuhe HaBBHIKOB IEpPEBOJAa Ha IMpUMEpPE
TEKCTOB MO TeMe «XUMHUYecKas jadoparopus» «3mepeHus: B XUMHMI».

1.4. Jlexcuueckue Tpanchopmaluu npu nepeBojie TEKCTOB MO TEMAaTUKE XUMUU U XUMHUYECKOI
TEXHOJIOTHH.

Paznen 2. OcHOBHBIE TPAMMATH4YECKHE 0COOEHHOCTH NepeBo/a.

2.1. Ocobennoctu mepeBoaa mnpeaioxeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha npuMepe nepeBoja TEKCTOB MO TEMAaTHKE XUMHUYECKOW TexHojoruu IlepeBo
IPUIATOYHBIX TIPETOKEHUM.

2.2. Metonpl ¥ npueMsbl NepeBoJia CTPAAATEIHLHOTO 3aJI0Ta HA IPUMEpE MepPeBoia TEKCTOB MO
teme "TexHonoruu Oynymiero".

2.3. Tumbl yCIOBHBIX MPEANIOKEHUH, MpaBUia U OCOOCHHOCTH MX mepeBona. IlpakTuka
IepeBojia YCJIOBHBIX NPEUIOKEHUM Ha IpUMepax TEKCTOB [0 pa3MYHbIM paslielaM XHMUU U
XUMHYECKON TEXHOJIOTHH.

2.4. MopanpHble TJIAarojsl M OCOOCHHOCTH HX IEPeBOJa Ha IpHMEpE MNEepeBojia TEKCTOB
«TexHonorusy, «IIpomblliuieHHOE 000PYIOBaHHE

Pa3nea 3. OcoGeHHOCTH NepeBoa NpeIJIoKeHHi ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 NudunautuB (HEeompeneneHHas (opma riaroja). Pons mHOUHMTHBA B MPEIIOKECHUH U
BApUAHThI NIEPEBOJIa HA pyCCKHUM s3bIK. [Ipnuactus m repyHamii. BapuaHTsl nepeBoja Ha pPyCCKUU
A3BIK.

3.2 NudpunutnBHBIe 000p0oTHL.. O00pOT MomnonHeHue ¢ nHPUHUTHBOM. OOOPOT MOAJIeKaIIee ¢
UHOUHUTUBOM. Pa3nyHble BApHaHThI IEPEBOJA.

3.3 IlepeBon mpuYacTHBIX OOOPOTOB. AOCOMIOTHBIM NPUYACTHBI OOOPOT W BapUAHTHI
nepeBojia. Pa3BuTre HaBBIKOB MepeBoia B chepe XMMUU U XMMUYECKON TEXHOJIOTHH.

Paznen 4. Ocobennoctu pepepaTHBHOIO NEepeBoOAA

4.1. Anroput™m mpeAnepeBOAYECKON pabOThl C HAYYHO-TEXHHMUYECKHUM TEKCTOM I10 XUMMKO-
TEXHOJIOTHYECKON TeMaTHKe.

4.2. AnropuT™m cocrtaBieHus pedepara Mo XUMHUKO-TEXHOJIOTHYECKOM TeMaTuke (aHHOTAlNN)

4.3. Anroputm paboTHI 10 pedepaTHBHOMY MEPEBOLY MO0 XMMHKO-TEXHOJIOTHUECKON TeMaTHKE.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp
Bcero 5 C
Bun yae6HO# paboThI ceMejp ceMetip
3E Axan. 4. 3E Kal. 3E Kar.
q, q,

O61mas TpyRoeMKOCTE 4,0 144,0 20 | 720 | 20 | 720
JIACLIUILIUHBI
KonrakThHas pa6ora — 18 64.4 0.9 32,0 0.9 32,0
ayIMTOPHBIE 3aHSATHS:
[Ipaktuueckue 3anstus (113) 1,8 64,0 0,9 32,0 0,9 32,0
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CamocrosiTesbHast pabora 2,2 80,0 11 40,0 11 40,0
K:6I{OT3;<THELH CaMOCTOSITeIIbHAS 0.4 0.2 0.2
T
lé 2,2 11 11
aMOCTOSITEIIbHOE H3y4YCHUE 79.6 39,8 39,8
pa3/ienoB AUCIUTUINHBI
Buja uTOroBoro KOHTpPOJIs 3auer 3auer
Cewmectp
Bcero 5 ;
By yueOHol paboThl ceMecATp ceMecATp
3E Actp.uw. | 3E P 3g P
q. q.
OO0m1as TpyA0EMKOCTh
4 108 2 54,0 2 54
JTUCIIATLTHHBI
KonTakTHas padora — 18 483 0.9 24 0.9 24
ayIMTOPHBIE 3aHSATHS:
[Ipaktuyeckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocroniTesibHast pa6oTa 2,2 60,0 1,1 30,0 11 30,0
K
aO6Hc;[Ta;<THa}I CaMOCTOSITEeIIbHAS 03 0.15 0.15
lé 2,2 11 11
aMOCTOSITEIIbHOE H3y4YCHUE 59.7 29.85 29.85
pa3/iesoB AUCIUTUINHBI
Buj uTOroBOro KOHTpoOJIs 3auer 3aver

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«'paxknanckas 3a1UTA B Ype3BbIYAMHBIX CUTYAUUSAX)

1. Hesb AUCHUNIUHBI - TIOATOTOBUTH CTYJEHTA K OCMBICICHHBIM MPAKTHUYECKUM JIEHCTBUSIM
o OO0EeCHeYeHn0 CBOCH O€30MacHOCTH W 3allUThl B YCJIOBHSIX BO3HUKHOBEHUS YpPE3BBIUANHHON
CUTYaIlMU TPUPOTHOTO, TEXHOTEHHOTO M BOGHHOTO XapakTepa.

OCHOBHO¥ 3a/1a4eil TUCIUTUIMHEI SBISICTCS (POPMUPOBAHUE YMEHUH U HABBIKOB, ITO3BOJISFOIINX
HAa OCHOBE HM3yU€HHUS OMACHBIX U MOpaKarouuxX (aKTOPOB UpE3BbIUAWHBIX CHUTYAIH MPHUPOJIHOTO,
TEXHOTCHHOTO W BOEHHOI'O XapakTepa, JAPYyruX OMacHOCTEH yMeNIo pemiath BOIMPOCH CBOEH
0€30MacCHOCTH C UCIOJIE30BAHUEM CPEJICTB CHCTEMBI IPasKJAaHCKOM 3aIlUTHI.

2. B pe3yJibTaTe 0CBOEHUsI JUCHUTIMHBI CTYIEHT I0JI2KEH::

Obaadoams clenyrONMMHA KOMIIETEHIIMAMU U HHAWKaTopaMmu ux goctumxenus: YK-8.1, VK-8.2,
VK-8.3, YK-8.4.

3name:

XapaKTePUCTHKHU MPUPOIHBIX OCJICTBHIA, TEXHOTEHHBIX aBapuii U KaTacTpod Ha paTUaIlMOHHO,
XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00BEKTaX, Mopakaronue GakTophl IPYTUX OMACHOCTEH;

- OCHOBBI BO3JICHCTBHS OITACHBIX (AKTOPOB YPE3BBIYAMHBIX CHUTYaIlMid Ha 4YeJOBEKa W
MPUPOJIHYIO Cpey, JOMYyCTUMBIE MPeAeNbHbIE KPUTEPUH HETAaTUBHOTO BO3ICHCTBHS;

- Mepbl 0e30macHOro TMOBEACHUS TMpU NpeOblBaHMM B palloHax (30HAX) MOXKAPOB,
PaOaKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHHUS;

- CrmocoObl W CpEeJCTBA 3alIUTHI YeJIOBEKA OT BO3JEHCTBUSA MMOpaXarommXx (HaKTOpPOB
Ype3BBIYAHBIX CUTYAIMH IPUPOAHOTO, TEXHOTEHHOTO U BOSHHOTO XapaKTepa.

Ymemn:

- UCTIOJIb30BaTh CPE/ICTBA 3alUTHl OPTaHOB JBIXaHUS U KOXKU, METUITMHCKUE JUIS CAaMO3aIIUThI
¥ OKa3aHUs TIOMOIIH JPYTHM JTFOISIM;
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- MPUMEHATh NEPBUYHBIC CPEACTBA MOXKAPOTYIICHUS JJIsl JOKAIM3AlMU U TYILICHUS IMOXKapa,
BO3HHKIIIETO B ayIUTOPUH (JTAOOPATOPHH);

- OKa3pIlBaTh ce0e M JPYrHMM MOCTPAIABIIMM MEAWIIMHCKYIO IMOMOIIL C HCIOJIb30BaHUEM
TaOeNbHBIX U MOJIPYYHBIX METUIIUTHCKUX CPE/ICTB.

Braoemy:

- IpUeMaMu IMPOBEJICHUsI YaCTHYHON CaHUTapHOW O0OpabOTKU MpH BBIXOJE W3 paiioHa (30HBI)
PaZMOaKTUBHOTO, XMMUYECKOTO M OMOJOTMYECKOTO 3arpsi3HEHUS (3apasKeHHs);

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUThHI B UPE3BbIYANHBIX CUTYaLIUSX.

3. Kpartkoe cogep:xanue JUCUMILJIMHbI.

Pa3nea 1. OnacHocTH NPUPOIHOIO XapaKrepa.

Cruxuiinple O€ICTBUS, SBICHUS NPUPOIBI Pa3pPyIIUTENbHON CHIIBI - 3€MIIETPSICEHUS,
HABOJHEHHS, CEJICBbIC TIOTOKH, OITIOJI3HU, CHEXHBIC 3aHOCHI, H3BEPKEHHUE BYJIKAHOB, 0O0BAJbI, 3aCyXH,
yparasbl, Oypu, OKapbl.

Pa3nesa 2. OnacHOCTH TEXHOT€HHOI0 XapaKTepa.

ABapun u karacTpodbl Ha pagUallIOHHO OMAaCHOM OOBEKTE, XUMUYECKH OMACHOM OOBEKTE,
OMOJIOTUYECKH OMAacHOM OOBEKTE; Ha TPaHCHOPTE (MKEIE3HOJOPOKHOM, aBTOMOOUIILHOM, PEYHOM,
ABUAIMOHHOM); Ha THAPOCOOPYKEHHUAX; HA KOMMYHAIIbHBIX CUCTEMaX KHU3HEOOECTICUCHHUS.

Pa3nes 3. OnacHocTH BOGHHOI0 XapaKrepa.

[IpuMmeHeHne OpyX HUs MacCOBOIO TMOPaKEHUs (SIEPHOTO, XUMHUYECKOTO, OMOIOTHYECKOro),
OOBIUHBIX CPEJCTB C 3aKUraTEJIbHBIM HAINOJHEHUEM, HOBBIX BHJIOB OpYXHUSA. 30HBI 3apa’kK€HUS OT
CPEICTB MOPAXKEHUS U UX BO3JICHCTBUE HA HACEIICHHUE U OKPYKAIOIIYIO IPUPOIHYIO CPEny.

Paznen 4. [loxapHasi 6€301aCHOCTb.

[ToxxapHast onacHocts. [loxapHas oxpana. Knmaccuduxamnus moxapoB MoxapoB B 3AaHHUSIX U
nomeneHusx. Ctaauu pa3BuTus 1oxapos. Jlokanuszanus u TyuieHue noxapon. IlepBuunble cpencTsa
noxkaporyuieHus: (orumerymurenan OIl -8, OV-2, OBII-5, BHyTpeHHUN TOXKapHBI BOJONPOBOI) U
npaBuja TIOJIb30BAaHUS HMHU. ABTOMATHYECKHE CHUCTEMbI TOXKAPOTYIIEHUS — TMPUHKICPHBIE U
npenuyepHble. OTHeTYIIAIIe BEIIecTBa — BOJIA, MEHbI, HErOpIoUre ra3bl U pa30aBUTENH, IIOPOLIKOBbIC
COCTaBbl, raJIOr€H3aMEILEHHbIE YTIIEBOA0POIbI.

Paznen 5. Kommieke MeponpusiTuii rpaIaHCKoOM 3alIMThHI HACEJIeHHUS.

- OmnoBenienne U uHGOpMHUpOBaHHE HaceleHHs 00 omacHocTd. [IpuHsATHE HaceleHHeM
curHanoB omoBenieHust («Buumanue BceM!», «BozmymrHas TpeBoray, «PaauanvoHHash OMacHOCTHY,
«Xumuueckas tpeBoray, «OT00il OracHOCTH») U MOPSAO0K ACHCTBUS MO HUM. DBaKyallusi HaCEJICHUS
u3 30HBI onacHocTU. CrocoObl 2BaKyallud DKCTPEHHas SBaKyallus CTYACHTOB M3 ayAUTOPUH TPU
BO3HUKHOBEHHUH IOXKapa.

- CpeactBa MHAMBUAYAIbHON 3amuThl opraHoB asixanus (I'TI-7, T'TI-9, P-2, V-2K, PIIA-1,
PIIT-67M, PY-60M, «®enuxcy, I'I3K, ATIT, AIT-3, TI13V-K, UII-4M, UII-5, UI1-6, KUII-8), koxu
(JI-1, O3K) yenoBeka. MeaUIIMHCKHE CPEICTBA 3AIUTHI.

- CpencTBa KOJUIEKTUBHOM 3allluThl HaceneHus. HazHaueHue, 3aluTHBIE CBOMCTBA yOEKUIL.
[TpotuBopaguanuonnsie ykpbitust (IIPY, mnom3emHble memiexoAHble MEpPeXOAbl, 3ariTyOJieHHbIE
CTaHIIMM METPOINOJIUTEHA), MPOCTEHNIINE YKPBITUS (TpaHIIeH, OKOIbI, NepeKpbIThie Imenu). [TpaBuna
3aHITHS YOKUIIIA.

Pa3nea 6. Oxazanune nepBoi noMoum.

Oka3zaHue TepBOM MOMOLIM NPH OXKOTax, paHEHUsAX, 3apaxeHusx. [IpoBeneHue 4yacTUUHOU
caHUTapHOM 00pabOTKM KOXHBIX IIOKPOBOB YEJIOBEKa IIPH BBIXOAE U3 30H PaTUOAKTUBHOTO,
XUMHUYECKOTO M OMOJIOTMYECKOT0 3apaKeHus (3arpsA3HEHHs ), U3 30H MOXKapOB.

Paszpen 7. JIukBuaanus nocjieCTBU Ype3BbIYAHHON CUTYAIlUH.

ABapuiiHO-criacatenbHbIe Pa0OThl. DKCTPEHHAs 3BaKyalus U3 ayauTopuu (i1aboparopuu) B
YCIOBUSX TMOXapa, PagualMOHHOTO, XUMHUYECKOro, OMOJIOTMYECKOTO 3arpsi3HEHUs TEPPUTOPHUH C
UCIIOJI30BaHUEM MTPOCTEHIITNX cpeacTB 3amuThl («Dennkcy», ['J[3K, nporusoraza I'TI-7 ¢ JATIT-3).

4. O0beM yueOHOM JUCUMIIJIMHBI

. O0bem 1M COMIIIMHBI
B yueboit pagorer 3E Akagem.4 | ACTPOH.4
OO01asi TPY10€eMKOCTh I CHUIIHHBI 1 36 27
KonTakTHas padoTa — aylIMTOPHBbIE 3AHATHS: 0,44 16 12
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Jlexnun 0,44 16 12
CamocrosiTejibHas pa6oTa 0,56 20 15

CaMocTosITENbHOE U3YUEHUE PA3/AEIOB IUCIUILIMHbI 0.56 19,8 14,85
KoHTtakTHas camocTosTebHas paboTa ’ 0,2 0,15
Buj nTOroBoro KOHTpoOJIs: 3ayer

6. TPEBOBAHUS K YCJIOBUAM PEAJIM3ALIUU ITPOI'PAMMbBI BAKAJIABPUATA

6.1 O0mecucremunie TpedoBanus k peanusanuu OOII 6akanaBpuara

VYHUBEpCUTET pacrojaraeT Ha IpaBe COOCTBEHHOCTH MJIM HMHOM 3aKOHHOM OCHOBaHUM
MaTepHaIbHO-TEXHUUECKUM obOecrieueHueM OOpa30BaTeNbHONW JIEATENIBHOCTH (IIOMEUICHUSAMU U
obopynoBanuem) s peanusanuu OOIT 6akanaBpuara.

Kaxnpiii  oOywarommiics B  TE4YeHHME BCEero mepuojga oOydeHust oOecrednBaeTCs
VH/IMBUYaJIbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW MH(OpMaIIOHHO-00pa30BaTeIbHON
cpelle yHUBEpCHTETa. OIEKTpOHHAas WH(MOpMaIMOHHO-00pa3oBaTeNbHas cpeaa oOecrevnBacT
BO3MOXHOCTb JlOCTyna oOydvaromierocss M3 JitoOOW TOYKM, B KOTOPOW HMeeTcs MAOCTyln K
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «HTepHeT», KaKk Ha TEPPUTOPUHN YHUBEPCUTETA, TAK
U BHE ee.

DnexTpoHHas HHPOPMAITMOHHO-00pa3oBaTeIbHas cpeia YHUBEPCUTETA 00SCIICUNBACT:

— JIOCTYNl K Yy4eOHbIM IIJaHaM, pabo4yuM MOporpaMmaM AMCHUUIUIMH (MOAyJeH), HpakKTUK,
DJIEKTPOHHBIM YYE€OHBIM H3/JaHUSIM M DIIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpamMmax JUCHUIUIMH (MOAYJEl), MPAKTHUK;

— (GopMHpOBaHUE DIEKTPOHHOTO MOPT(HOIMO 0OydYaIOMIErocsi, B TOM YUCIIE COXPaHEHHE €ro
paboT 1 OIICHOK 3a ATH PadOTHI;

— (ukcanuo xoaa 00pa3oBaTEILHOTO MPOLECCa, PE3YIbTaTOB MPOMEKYTOUHON aTTeCTAllUH U
pe3yinbraroB ocBoeHust OOII 6akanaBpuara;

— TpoBeIeHUE Y4YeOHBIX 3aHSATHH, MPOLEAYP OICHKH pEe3ylbTaTOB OOYYEHUS, pealn3anus
KOTOPbIX  INPEIyCMOTpEHa C  MPUMEHEHUEM  DJIEKTPOHHOIO  OOy4YeHMs, JUCTAHLMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTUH;

— B3aUMOJICHICTBHE MEXJy YYacTHHUKaMH OO0pa3oBaTeIbHOrO IMpolecca, B TOM YHUCIE
CHHXPOHHOE | (MJIN) aCHHXPOHHOE B3aUMOJICHCTBHUS TIOCPEACTBOM ceTh «HTepHeT».

@OyHKIIMOHUPOBaHHE JIEKTPOHHOU UH(POPMAaLIMOHHO-00pa30BaTeIbHOM cpeabl
obecrieunBaeTcs COOTBETCTBYIOIUMHU cpeacTBaMu UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH ¥  KBaIMpuKaued pabOTHUKOB, €€ HCIOJNB3YIOIIHUX M MOAJEPKUBAIOIINX.
OYHKIIMOHUPOBAHUE  DJIEKTPOHHOM  HMH(POPMAIMOHHO-00pa30BaTEIbHON  CpEIbl  COOTBETCTBYET
3aKoHOAarenbCTBY Poccuiickon denepauuu.

6.2 TpedoBaHUsI K MATEPUATbHO-TEXHUYECKOMY 00ecrieyeHHI0

MarepuaabHO-TEXHHUUECKast 6a3a YHUBEpCUTETA COOTBETCTBYET JEeWCTBYIOLINM
IIPOTHBOIIOXKAPHBIM TPABHJIaM U HOpPMaM U 00€CIieunBaeT MPOBEACHNE BCEX BUIOB TUCIHILIHHAPHON
U MEXIUCUUIUIMHAPHOM TOATOTOBKH, MPAKTUYECKOM M HAy4YHO-HCCIEeI0BaTEIbCKOW paboThI
00y4aromuxcst, IPEeAYCMOTPEHHBIX YI€OHBIM IIJIAHOM.

[lepeyeHbp MaTepHaIbHO-TEXHUUYECKOTO OOECIEUYEeHUs] BKJIIOYAET: JICKIUOHHBbIE YdeOHbIE
ayautopun (000pyIOBaHHBIE BUACOMPOCKIIMOHHBIM 000pYIOBaHHEM ISl MIPE3CHTAINH, CPeICTBaMU
3BYKOBOCIIPOM3BEJICHUS, SKPaHOM, U HMMeEIole BbIX0oa B VHTEepHET), moMeleHus A MpOBeICHUS
CEMHHApCKUX U MPaKTUYECKUX 3aHATHH (0OopynoBaHHblE YyueOHOW MeOenblo), OubIuoTeKy
(uMeromryro paboure KOMIIBIOTEpHBIE MecTa Uil oOydaroluxcs IO Iporpamme OakajaBpuarta,
OCHAIIIEHHBIE KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aMm JTaHHBIX W BBIXOJOM B MHTEpHET), Taboparopuw,
OCHAIIIEHHbIE COBPEMEHHBIM 000PY/ZI0BAaHUEM JUIS BBHIOJIHEHUS HAyYHO-HCCIEI0BATEIbCKONH PabOTHI,
KOMITHIOTEPHBIE KJIacChl. [IpM MCIONB30BaHUM AIIEKTPOHHBIX W3JAaHWH YHUBEPCUTET OOecTieuyrBacT
KaXJI0r0 00y4aroierocs BO BpeMsi CaMOCTOSITEIbHON MOJATOTOBKU Pa0OYMM MECTOM B KOMITBIOTEPHOM
KJIacce C BBIXO/IOM B IHTEpHET B COOTBETCTBUH C TPYAOEMKOCTBIO H3y4aeMbIX JHCIUTUINH.

[TomerieHust mpencTaBiIsAloT co00il ydeOHbIe ayIUTOPUH AJIS MPOBEACHUS YUEOHBIX 3aHSITUH,
NPEIYCMOTPEHHBIX TPOrpaMMoil 0OakalaBpuara, OCHAIICHHBIE OOOPYNOBAaHHMEM M TEXHUYECKUMHU
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cpeAcTBaMu OOYy4YeHHMs, COCTaB KOTOPBIX oOIpenensercs B pabouux mporpaMmax JUCHUIUIMH
(Momyneit).

MarepuanbHo-TexHuueckoe odecrieyenne OOII GakanaBpuara BKIIOYACT:

6.2.1 OO6opynoBaHue, He00X0IMMOE B 00pPa30BaTeJILHOM Ipolecce

Ob6opynosanne PXTY wum. J.U. MenzaeneeBa, marepuaabHO-TEXHHUYECKass 0aza KOTOPOTO
BKJIIOUAET HCCIEI0BATENIbCKOE 000pyI0BaHNE MUPOBOTO YPOBHS, B T.4. CKAHUPYIOLIUI 37€KTPOHHBIH
mukpockorn Thermo Scientific QuattroC; ciekrpodoromerp X-Rite Ci6X; pydroit pediekToMerp ais
HU3MEPEeHHI B BUAMMOM/ONKHEM HHppakpacHoM auana3zoHe 410-Solar; aBToMaTudeckuii aare3uMerp
PosiTest AT-A; HactoapHbIH ToamuHOMEp MOKpbiTHIE Fischer cepunr COULOSCOPE CMS2 STEP;
norennuoctar-ranbBanoctat AUTOLAB PGSTAT302 (Ecochemie); aBTOMaTHYeCKMil THUTpATOp
OMNIS; mpodumomerp Mitutoyo Surftest SJ-310; mmkporBepmomep Duramin-4 M1 (Struers);
ABTOMATHUYECKUI 3JIEKTPOTHIPABINYECKUN Tpecc A ropsveld 3ampeccOBKH MeTauorpaduyeckux
obpasmos Citopress-30 (Struers); aBToMaTH4ecKuii NUIMGOBATBLHO-TIOIUPOBAIbHBINA CTaHOK Tegramin-
30 (Struers), norentmoctat IPC-ProMF, Bpamaromiuiicst auckoBbiit anekrpon BDJ1-06, BoasHbie OaHu
JIb-12, tepmoctar LOIP LB 200, marauthbie memanku MSH-300, mexanndeckas memanka RZR-
2021, marautHas memanka MR HEI-STANDART, cnekrpodoromerp CP-2000, mopraTusHbie pH-
meTpsl pH-410, nonomerp AHMOH 4111, ommerp BUTOK, nedexrockon akycruueckuit MUCK-1.0,
T OBATHHO-TIONUPOBAIBHBIN cTaHOK MP-2, craHok mns 3ampeccoBkn XQ-2B, mukporBepmomep
[IMT-3M, meramnorpadudeckuit mukpockon METAM PB-21/22, cymunsnsiii mkad HIC-80-01 CITY
(mo 350 °C), mydenpnas meupr SNOL 7,2/900, rampBanmdeckas ycranoBka PGG 10/3-B-1,5,
npodunomerp Mitutoyo Surftest SJ-310, kopposumerp Bbicokoro pazpeuienuss MS1500E Handheld
ER Corrosion Data Logger, naboparopHast kabuHa Jisi TOPOIIKOBOTO OKPAIIMBAHUS C MUCTOJIETOM-
pacubuntenem CTAPT-50, poraunonnsiii abpasuomerp Taber Elcometer 5135, 6neckomep Elcometer
480, tutparop moreHnuomerpuueckuii ATIT-02, tommmuHoMep Elcometer 456, aHATMTHYECKUE BECHI
CE224-C, ananmutnueckue Bechl GR-200, anamutnyeckue Becsl OHAUS DV 215CD, texHudeckue
Becl Ek 6001, agresmmerp uudposoii PosiTest ATM 20mMMm; yHUBepcalbHash HCIBITATEIbHAS
nByxkosonHas Mamuaa Shimadzu AGS-X, rornnometp JIK-1, sHEproaucrnepCHOHHbBIH CIIEKTPOMETP
EDX-7000, xkamepa constHoro tymana Ascott S4501P, cniekrpockonudeckwnii simuncomerp SENreseach
4.0 (SENTECH), gnazepusiii koH(pokampHblii  Mukpockon OLYMPUS LEXT 4100,
MHOTO(QYHKIIMOHAIbHBIN TOJIIMHOMED raibBaHMueckux nokpbiTuii Koncranta K61, mpeun3noHHbIM
orpe3Hoil craHok LC-150, cranok numdosansHo-noaupoBanbHelii METAPOL-160, pH-metp pH-
150MU, 6anun Bomsabie AByxMmecTHble JIb-23, Mexanuueckue no3atopsl, nonomerp AHWUOH 4102,
notentmoctatsl [PC, muctmmistopsr [13-4-02-«OMO», mydensHas neus SNOL 7,2/1100, uctouHuku
nutanus AKUIT-1122 u np.

6.2.2 YueOHoO-HAIIsAAHBIE TOCOOUS

KommekTsl mpe3eHTanuii K JIEKIMOHHBIM KypcaM; HaOopbl 00pa3IoB pa3IMyHBIX MaTepHAIOB
U TIOKPBITHH.

6.2.3 KomnbloTtepnl, HHPOPMANMOHHO-TEJEKOMMYHUKAIIMOHHbIE CeTH, aNNapaTHo-
NMporpaMMHbIe U ayJANOBU3YyaIbHbIE CPEeICTBA

[lepconanbHble KOMIBIOTEPHI, YKOMILIEKTOBaHHbIe mpourpbeBatensmu CD u  DVD,
OPUHTEPAMH M TIPOTPAMMHBIMU CPEACTBAMHM, MPOEKTOPHI, SKPaHbI; ayAUTOPUH CO CTAI[MOHAPHBIMU
KOMILIEKCaMi OToOpaxeHuss MHGOpMAIMK ¢ JII0O0ro »JIeKTpoHHOro Hocutens, W EB-kamepsr;
1u(ppoBble KaMephl K ONTUYECKUM MHUKPOCKOIAM; KOMHMPOBAIBHBIE ammapaThl; JOKAJIbHAs CETh C
BBIXOJ0M B IHTEpHET.

6.2.4 TleuyaTHble U YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIE U HH(POPMAIIHOHHBIE PecypChl

NudopmaninonHo-MeTOAUYECKHE  MaTepuaibl:  ydeOHble 1ocoOMs 1O  AMCUUIUIMHAM;
METOJUYECKHE PEKOMEHAANH K MPAKTUYECKUM 3aHITHIM; pa3JaTOYHBIA MaTepuan K JICKIIMOHHBIM
KypcaMm; OJJIEKTPOHHBIE YYeOHBIE HW3JaHHS 10 IUCIHILIMHAM, HAYYHO-TIOMYJISIPHBIC AJIEKTPOHHBIC
U3JIaHUS.

DneKTpoHHBIE 00pa3oBaTeIbHBIC peCypChl: KadeapaabHble OMOINOTEKH YTEKTPOHHBIX U3/IaHUN
0 JUCHMIUIMHAM; OJJIEKTPOHHBIE TPE3eHTAllMd K pasjenaM JIEeKIHOHHBIX KypCcOB; Yy4eOHO-
MeToAn4YecKre pa3paboTku Kadeap B DJICKTPOHHOM BHIE, pa3MeIleHHble Ha caitax Kadeap
dakynbpreta MUGPOBBIX TEXHOIOTUA W XUMHUYECKOTO WHXEHUPHUHTA; CIPAaBOYHBIE MaTepuaibl B
MIEYaTHOM | AJIEKTPOHHOM BHUJIE.
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[TomemieHust [Isi  CaMOCTOSITENIbHON pPabOThl  OOYYAIOIMIMXCS OCHAIMIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOJAKIIOYEHUs K ceTh «lHTepHer» M obecnedeHbl TOCTYyNIOM B
AIIEKTPOHHYIO MHPOPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHUTETA.

VYHuBepcuter o0ecrnedeH HEeoOXOAWMBIM KOMIUIEKTOM JIMLEH3MOHHOTO U CBOOOJHO
pacrpocTpaHseMOro IpOrpaMMHOIO OOECIECUEHUS, 6 MOM HUCTe OMeYeCmEeHH020 NPOU3600Ccmea
(coctaB ompenensercs B pabo4yux Mporpammax AUCHUUIUIMH (MOXYJeH) u noodnexcum 00HO81€HUIO
npu Heooxo0umocmu).

IIpu ucnonp3oBaHMM B 0Opa30BaTEIbHOM IPOLIECCE NEYAaTHBIX HW3JAHUN, B YHHBEPCUTETE
chopmupoBaH OMOAMOTEUHBIH (OHJ, YKOMIIJIEKTOBAHHBIM IEUATHBIMM M3JIaHUSAMM W3 pacueTra He
meree 0,25 sk3eMIuIApa KaxIOro W3 M3/aHUH, YKa3aHHBIX B paboduMx MporpamMmax IUCLUUIUINH
(Monyneilt), mporpaMMax IpPakTHUK, Ha OJHOTO OO0ydYaroIlerocss M3 YUCIa JHI, OJHOBPEMEHHO
OCBaMBaIOIIMX COOTBETCTBYIOIYI JAMCUMIUIMHY (MOJYJb), MPOXOIALUIMX COOTBETCTBYIOIIYIO
IIPAKTHUKY.

OOyuvarommmMces odecrieueH A0CTyI (yAaJCHHBIA JOCTYIT), 8 MOM YUCTE 8 CIyuae NPUMEHEeHU
INEKMPOHHO20 O00yUeHUsA, OUCMAHUUOHHBIX 00pA306AMEIbHBIX MEXHOI02Ull, K COBPEMEHHBIM
npodeccuoHaIbHBIM 0a3aM JaHHBIX U MH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
onpenensercs B paboyuMxX MNporpaMMmax JAUCHUILUIMH (MOXyJied) W MOJUIEKUT OOHOBJIECHUIO (TpU
HEOOXOAUMOCTH).

OOyuaronyecs M3 yucla WUHBAIMIOB U JIUI C OIPAaHMYCHHBIMH BO3MOYKHOCTSIMHU 3/10pOBbBS
00eCTeynBarOTCA MEYaTHBIMU M (WJIHM) DJIEKTPOHHBIMH 00pa3oBaTEIbHBIMH pecypcaMu B (opmax,
aJlalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 310POBbS.

JUia  peanu3alM  OCHOBHOM 0Opa3oBaTeNbHOM MporpaMMmbl IMOATOTOBKHM  MarucTpoB
UCNONB3YIOTCST  (OHIBl Yy4eOHOH, Yy4eOHO-METOJMUYECKOW, Hay4yHOH, NEepUOJUYECKOM HaydHO-
TEXHUYECKON JIUTEPaTypBI HNudopmannoHHO-OMOINOTEYHOTO LIEHTpa (MBLY) PXTY
um. JI.11. MenzeneeBa u xadeap, yuacTBYIOLMX B pealn3alui MPOrPaMMBI.

Nudpopmanmonno-oubnuoreunsrii nentp PXTY wum. JI. U. MenneneeBa obecreunBaeT
UH(POPMALIUOHHYIO HNONJEPKKY  peallu3aluu IIPOrpPaMMBl, COJICHCTBYET IIOArOTOBKE
BBICOKOKBATM()MITUPOBAHHBIX CIEIMATINCTOB, COBEPUICHCTBOBAHUIO YYEOHOTO IpoIecca, HaydHO-
UCCIIEI0BATEIbCKOW paboThl, CIOCOOCTBYET PA3BUTHIO IMPO(ECCHOHANBHONW KYJIbTYphl OyIyLIero
CHELUAINCTA.

WBL] yauBepcutera obecrneunBaeT 00yqarouxcsi OCHOBHOW y4eOHOH, yueOHO-MeTOANYEeCKOM
Y Hay4YyHOW JTUTEpaTypoil, HEOOXOAUMOM JJis pean3allii U KaueCTBEHHOT0 OCBOEHUS 00y4JatouMuUcCs
[0 MpOorpaMMe MarucTpaTypbl 00pa30BaTENILHOrO IMpoliecca MO BCEM IUCHUIUIMHAM, MPAaKTUKaM U
I'MA ocHoOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl HOATOTOBKHA MarucTpoB.

OO6uwmii 06bemM MHOTOOTpacneBoro ¢ponna MBIl na 01.01.2022 coctasnser 1 719 785 sk3.

®oHJ yuyeOHON U yueOHO-METOINYECKON JINTEPATypbl YKOMITJIEKTOBAH NE€YaTHBIMU U3AaHUSIMU
u3 pacuera He MeHee 0,25 PK3eMIUIIPOB KaXKI0T0 U3 U3JaHUI OCHOBHOM JINTEPATYPhI, IEPEUUCIECHHON
B pabouyux mporpaMmax JIUCUUIUIMH (MOAyleW), HpakTHK, W He MeHee 0,25 53K3eMIIsIpoB
JIOTIOJTHUTEIBHOM TUTEpaTyphbl HA OJJHOIO 00YJaroIerocs.

@DOoHJ TONOTHUTEIBHON JIUTEPATYPhI BKIIIOUAET TIOMUMO y4EOHOH JTUTepaTyphl OpUIIHATIBHBIE,
CIpaBOYHO-OMONMMOrpaduueckre,  CHENHAIM3UPOBAHHBIE  OTEYECTBEHHBIE U 3apyOeKHbIE
nepuoAnYecKre 1 THPOPMAIIMOHHbIE U3TAHHUS.

NupopmMainoHHO-OMOIMOTEUHBIH  LEHTp  O0ecleyuBaeT  CaMOCTOSITeNbHYIO  paloTy
0o0y4aroluXxcsi B YUTAJIBHBIX 3aJ1aX, MPEIOCTABIISAS IIMPOKUN BBIOOp JIUTEPATYpPhI MO aKTYyalbHBIM
HalpaBJIeHUsIM, a Takke o0ecreyuBaeT JAOCTYyH K MpodeccHOHANbHBIM 0a3aM  JaHHBIX,
MH(OPMaLMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxnplii oOyuaromuiicss obecrieueH CBOOOJHBIM JOCTYIIOM M3 JIO00H TOYKM, B KOTOPOM
uMmeeTcst Joctyn K cetu MHTepHer, K anekTpoHHO-OuOnnoreunoit cucreme (ObC) YHuBepcurera,
KOTOpasi COAEPKUT PA3JIMUHbIE M3AHUS MO0 OCHOBHBIM M3y4aeMbIM JUCIUIUIMHAM M CPOpPMHpOBaHA
10 COTJIACOBAHUIO € MTpaBooOIagaTeNs MU yueOHON U y4eOHO-METOANYECKOH JINTepaTyphl.

Jlnst 6osiee MOTHOTO M OMEPaTUBHOTO CIIPaBOYHO-OMOIMOrpaduyeckoro 1 HHGHOPMAIIHOHHOTO
obciyxuBanus B UBL] peanuzoBana TeXHOJIOTHS AIEKTPOHHON JOCTaBKH JOKYMEHTOB.

DJIeKTPOHHBbIE HH(OPMALIMOHHBIE PECYPChI, HCIOJIb3yeMble B IpoLiecce 00y4eHus
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Ne 33.03-P-3.1-2173/2020
CymmMma noroBopa — 747 661-28
C 26.09.2020 1o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccouika ga caiit 9bC —
http://e.lanbook.com

KonuuecTBo Kiroueit — 1octyn
JUISL 3apETUCTPUPOBAHHBIX
nojab3oBaTeiied PXTY ¢ moboro
KOMIIBIOTEPA.

Y maneHHsblld JOCTYI IIOCIE
MEPCOHAJILHOW PErMCTpalliy Ha
caiite OBbC.

«Xumusi»-KHUTY  (Kazanckuit
HaIlMOHAJIbHBIM
HCCIIEA0BATEIIbLCKUM
TEXHOJIOTHYSCKUI
YHUBEPCUTET), «XUMHUS» - H3]-
Ba OU3SMATIINUT»,
«Madpopmaruka» -  U3I-Ba
«JIAHb», «MudpopmaTuka»-
HanunonansHbBIH OTKpBITHIN
YHuBepcurer «HTYUT»,
«HX)EHEePHO-TEXHUYECKUE
Haykn» - wu3a-Ba  «JIAHDby,
«Teopernueckass MexaHUKay -
n3na-Ba «JIAHb», Dxonomuka u
MEHEKMEHT) - M31-Ba JlalkoB
n K., a Takxke OTACIbHBEIC
W3JJaHUS B COOTBETCTBUH C
JloroBopom.

HpI/IHaI[J'IC)KHOCTI) — CTOPOHHSAA
PexBusuthl norosopa — 000
«M3narenbCcTBO «JIaHb»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 o 25.09.2022

Ccouika Ha caiit 9bC —
http://e.lanbook.com

KonnuecTBo xiroueit — foctyn
JUIS1 3apETUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIbIOTEpA.

YV 1aneHHbli TOCTYII I1OCIE
MIEPCOHAIBHON PETUCTPALNN Ha
caiite ObC.

Komnmexkmun: «XuMus» - U3-Ba
HOT, «Xumus» - wu3g-Ba
JlaGoparopust 3HaHUH,
«Xumusa» - KHUTY (Kazanckuii
HaITMOHAJILHBIN

HCCIIeN0BAaTEIbCKUM
TEXHOJIOTHYSCKHI
YHUBEPCUTET), «XUMHS» - U3]-
Ba OU3BMATIIUTY,
«Uupopmaruxan -
HannonanbHbIi OTKpBITHIH

YHuBepcurer «HTYUT»,
OKOHOMHKAa W MEHEIKMEHT)» -
m3n-Ba JamkoB u K., a Takxke
OTAEbHBIE W3JaHUS u3
KOJUIEKLUN IPYTrUX U3/1aTEIbCTB
B COOTBETCTBUH C J[oroBOopom.
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IIpuHaUIeKHOCTE — CTOPOHHSA
PexBuzutsl noropopa — OO0
«3narenpcTBO «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

Ccpuika Ha caiit 9bC —
http://e.lanbook.com

KonnuectBo kitoueit — noctyn
JUTSL 3apErUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMITbIOTEpA.

Y maneHHsIl JOCTYI IIOCIE
MEPCOHAJILHOW pErMCTpaluy Ha
caiite OBbC.

«Xumusa» - usa-sa «JIAHby,
«Madpopmaruka» -  HU3I-Ba
«JIAHb», «HKEeHEepHO-
TEeXHUYECKUE HAyKU» - H3]1-Ba
«JIAHb», «Teopernueckas
MexaHuka» - n3n-Ba «JIAHDby,
«Pu3uka» - nsn-sa «JIAHDby», a
TaKXe OTACIbHBIC HM3HaHHSA H3
JIPYTrUx KOJUICKIIUH
U3aTenbCTBa «JIAHDBb» B
COOTBETCTBUU C J[oroBOpOM.

ONEKTPOHHO - [TpuHaIeXHOCTh — COOCTBEHHAs! | DJIEKTPOHHbBIE BEPCUHM YUEOHBIX
onbIuoTeyHast PXTY. W HayyHbIX H3JaHUI aBTOPOB
cucrema UBIL] PXTY no Bcem OOII.
PXTY um. Ccbuika Ha caiit 9bC —
J.M. Menpaeneea | http://lib.muctr.ru/
(na 6aze AUBC
«Upbucy) Joctyn uist mose3oBarenen

PXTY c m060ro KoMIiproTepa
Nudopmannonno- | [IpuHAIEKHOCTH CTOPOHHSIS. DJeKTpOoHHAs oubnmoreka
CIpaBOYHast PexBuzutel konTpakTa — OO0 HOPMAaTHUBHO-TEXHUYECKHUX
cucreMa «MHDOOPMITPOEKT-Lentp» m3nannii.  Comepxut  OoJee
«TEXOKCIIEPT» 40000 HaIlMOHAJIbHBIX
«Hopwmsl, npaBuna, | Kontpaxt ot 24.12.2021 crangapros u ap. HT/]
CTaHJapThI 216-2775A/2021
Poccun».

Cymma norosopa — 887 604-00

C 01.01.2022 o 31.12.2022

Ccpuika Ha cait ObC —

http://reforma.kodeks.ru/reforma/

Kommgectso kimogeii — 10

JIMIIEH3UHN + JIOKAJIbHBINA JOCTYI C

koMnbroTepoB MBI
OneKTpoHHas [TpuHa11EKHOCTh — CTOPOHHSASA B Ob/] noctynHbl 31€KTPOHHBIE
O6ubanoreka PexBusutsl norosopa — PI'bY BEpCUU auccepTanun
auccepranun PI'b Poccuiickoit I'ocynapcTBeHHOU
(OB/J1 PI'b) JHoroeop ot 23.04.2021 OMOINOTEKHU:

Ne 33.03-P-2.0-23269/2021 c 1998 roga - 110

CHEIHAIbHOCTSIM:
Cymma norosopa — 398 840-00 «DKOHOMUYECKHUE HayKu»,
«tOpunnueckue HayKu»,
C 23.04.2021 no 22.04.2022 «llenarornueckue Haykuw» U
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«lIcuxomornyeckue HAaYKW»,

Ccpuika Ha cait ObC — ¢ 2004 roma - 1O BceEM
http://diss.rsl.ru CIIEIIHAIBLHOCTSIM, Kpome
MEAMIHMHBI U (papMaiuy;
Konunyecto kimoyeii — 10 ¢ 2007 roma - 1m0 BCEM
nuuen3uit + pacneyatka B UBLI. CHEIHAIBHOCTSM, BKJIFOYAs
paboTel 1O  MEIUIMHE |
dhapmanuu.
bJI BUHUTU PAH | [IpuHamie:;xHOCTh — CTOPOHHSS Kpynneiimas B Poccunm 6a3
PexBusutel norosopa- BUHWUTW | naHHBIX 1O  €CTECTBEHHBIM,
PAH TOYHBIM u TEXHUYECKUM
[orosop ot 20.04.2022 HaykaMm. Bxitouaer marepuasl
Ne 33.03-P-3.1-4426/2022 PX (PedepatuBHOrOo XypHaya)
BUHUTU c¢ 1981 r. OOwmwmii
Cymma norosopa - 100 000-00 oobem bJ[ — Oomee 28 wuH.
JIOKYMEHTOB
C 20.04.2022 no 19.04.2023
Ccblika Ha calT —
http://www.viniti.ru/
KonnuectBo kiroueit —
JIOKAJIbHBIN TOCTYN ISt
nonbs3oBatrenei PXTY B UBL]
PXTY.
Hayuno- IIpuHauIeKHOCTE — CTOPOHHSA Hayunas JJIEKTPOHHAs
3JICKTPOHHAS PexBu3uTHI TOTOBOpPA — ouobmuorexka eLIBRARY.RU -
oubnmoreka 00O Hayunas 3neKkTpoHHas 9TO KPYNHEUIINH PpPOCCUUCKUIA

«eLibrary.ru»

OubIHnoTEKA

Horosop 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 mo 31.12.2022

CchUIKa Ha CalT —
http://elibrary.ru

KonuuecTBo kitoueit — 1octyn
s mosie3oBatener PXTY 1o IP-
aJpecaM HEOTPAHUYEH.

V naneHHslil 10CTYI MOCTe
MEPCOHAILHON PErUCTpallU Ha
caiite HOB.

MH(POPMAIMOHHO-

AHAIUTUYECKUH  IopTral B
o0acTH HayKd, TEXHOJIOTHUH,
MEAMIMHBI U oOpa3oBaHMs,

cojepxaumii  pedepaTsl U
MOJIHbIE TEKCThI Oosiee 29 MIH
HAYYHBIX CTaTell U MyOIuKaluid,
B TOM 4HCI€ DJEKTPOHHBIE
Bepcuu 6osee 5600 poccuiickux
HAyYHO-TEXHUUECKUX
JKypHAJIOB.
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CnpaBouHo-
IIPaBOBas CUCTEMA
I"apanT»

IIpuHaUIeKHOCTE — CTOPOHHSA
KonTtpakr ot 27.12.2021

Ne 215-2742A/2021

Cymma kontpakra 680 580-00
C01.01.2022 o 31.12.2022

CcbUIKa Ha CalT —
http://www.garant.ru/

KonuuectBo kitoueit — noctyn
1 nonb3oBareiierd PXTY mo IP-
aJjpecaM HeOrpaHUYCH

I'apant — cnpaBOYHO-TIpaBOBas
CHUCTEMA IO 3aKOHOAATEIBbCTBY
Poccuiickoit denepanuu.

DJEeKTPOHHO- [TprHaANEKHOCTD — CTOPOHHSSA DNeKTpOoHHAs o6ubnmoreka
OuobanoTeyHas «DIEKTPOHHOE U3/IaTEIIbCTBO BKJIFOYAeT OoJtee 5000
cucrema FOPAITY HAaNMEHOBAaHUW Y4YeOHHKOB U
U31aTelnbCTBA Horosop ot 16.03.2022 yueOHBIX mOocoOUMi MO BCEM
«IOPAUT» Ne 33.03-J1-3.1-4377/2022 OoTpacisiM 3HaHUW IS BCeX
ypoBHEH  TPOo(hecCHOHATBEHOTO
Cymma norosopa — 478 304.00 oOpa3oBaHUs OT BEIyIINX
HAYYHBIX IIKOJ C COOMIOJCHHEM

C 16.03.2022 no 15.03.2023 TpeboBanuii HOBbIX PI'OCoB.

Ccpuika Ha caiit — https://biblio-

online.ru/

KonuuecTBo kitoueit — goctyn

TSl 3aPETUCTPUPOBAHHBIX

nosab3oBareneil PXTY c moboro

KOMITbIOTEpA.

VY naneHHslid JOCTYII IIOCIIE

MEePCOHAJILHOW PErUCTpalluy Ha

caiite OBC.
DIIEeKTPOHHO- [IprHaMIEKHOCTH — CTOPOHHSAS KommnekT m3gaHui, BXOISIINAX
6ubnuoreyHas 00O «Ilonurexpecype» B 0a3y NaHHBIX «OJEKTPOHHAs
cucTema Horosop ot 16.03.2022 oubmoTeKa TEXHUYECKOTO
«KoHcynbTant Ne 33.03-P-3.1-4375/2022 BV3a».
CTYyJICHTa)

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023

CcpbUIKa Ha caiiT —
http://www.studentlibrary.ru

KonnuecTBo Kiroueit — 1ocTym
JUTSI 3apETUCTPUPOBAHHBIX
nojb3oBateiie PXTY ¢ moboro
KOMIIbIOTEpA.

YV naneHHslil 1O0CTYI MOCTe
MEPCOHAIBHON PETUCTPAIIUU HA
caiite OBC.
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10 ONEeKTPOHHO- IIpuHaUIeKHOCTE — CTOPOHHSA Konnexkuust U3JIaHUU

OuOIMoTeYHAs 000 «(3HAHUYM» Y4eOHHKOB U YIEOHBIX IMOCOOMIA
cucrema JHorosop ot 06.04.2022 [0  pa3Iu4HbBIM  OTpacisAM
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | 3HaHuii aius  BCEX ypOBHEH
» podeccCHnoHaATBEHOTO

Cymma norosopa — 31 500-00 o0pazoBaHwUsI.

C 06.04.2022 1o 05.04.2023

CchUIKa Ha CalT —
https://znanium.com/

KosmuecTBo kiroueit - 1octyn 1uist

3aperuCTpUPOBAHHBIX
nosnb3oBareneir PXTY ¢ moboro
KOMIIbIOTEpA.

11 Nndpopmanmonno- | [IpuHaIeKHOCTh — CTOPOHHSIS CucremaTtu3zanus,
AHAJIUTUYECKAS 00O «HayuHast 351eKTpOHHas KOPPEKTUPOBKaA npoduteit
cucrema Science OoubimoTexa» yuensix PXTY u yHuBepcutera
Index B LIEJIOM. Amnanus

JHorosop ot 11.04.2022 yOIMKAaMOHHON  aKTUBHOCTU
Ne 33.03-J1-3.1-4376/2022 COTPYJIHUKOB YHUBEPCUTETA.

Cymma norosopa — 108 000-00
C 11.04.2022 no 10.04.2023

CcpUIKa Ha CalT —
http://elibrary.ru

KonnuecTBO Ki1rouent —
JIOKAJIBHBIN 1OCTYI JIs1
corpynaukoB MBI,

becrinatHble apXUBHBIE KOJUIEKIIMH, TPUOOpeTeHHbIe MUHOOPHAYKH AJIs BY30B.

ApxuB M3narenscrBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus N3marenscrea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB msparenbctBa Mucturyra dwmsukn  (Bemukooputanus). Ilaker «Historical Archive
1874-1999» ¢ nepBOro BHITYCKA KaXKI0r0 sKypHaja mo 1999, 1874-1999

Apxus uznareascrsa Nature Publishing Group. ITaker «Nature» ¢ mepBOro BbIIYCKa IEPBOrO
HoMepa 1o 2010, 1869-2010

Apxus uznarensctsa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BbIITycKa
Ka)kJ10ro skypHaia mo 1995, 1849-1995

Apxus m3narennsctBa Sage. Tlaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BBIITYCKa
Ka)kJ10ro skypHaja mo 1998, 1890-1998

ApxuB m3gareabcTBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBIIYCKa
Ka)kJ10ro skypHaia mo 1996, 1798-1997

Apxus xxypHainos Koponesckoro xummdeckoro oorecrsa(RSC). 1841-2007

ApXUB  KOJUIEKIIMU _ KYpHAJ0B  AMEPUKAaHCKOro  reodusmdeckoro  corsa  (AGU),
npeaocTaBiIsseMblid n3gaTenbcTBoM Wiley Subscription Services, Inc. 1896-1996

Becrnarapie oummansHbIe OTKPBITEIE pecypchl HTEepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
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http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/

Pecypc oO0benunser Oonmee 10000 HayuyHBIX KYPHAJIOB IO PA3JIMYHBIM OTPACISAM 3HAHHMA
(oxoJo 2 MuLTHOHOB cTateit) n3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemeno 6osee 3000 KHUT MO pa3IUYHBIM OTPACIISIM 3HAHUH, IPEIOCTaBICHHBIX 122
Hay4YHBIMU U3/1aTEIbCTBAMU.

3. BioMed Central https://www.biomedcentral.com/

baza nannpix Bkiouyaet 6osee 300 pereH3upyeMbIX KypHAIOB MO0 OMOMEIUIIMHE, MEAUIIMHE 1
€CTeCTBEHHbIM HaykaM. Bce cTaTbu, pa3MerieHHble B 0aze, HaXOASATCs B CBOOOTHOM JIOCTYTIE.

4. DiekTpoHHBIN pecypc arXiv https://arxiv.org/

KpynHeimum GecriaTHbIM apXUB JIEKTPOHHBIX HAYYHBIX MyOJIUKaluil Mo pasaenaM (U3uKH,
MaTeMaTUKH, WHQOPMATUKH, MEXaHHKH, acTpOHOMUM u Ouonoruu. Kwmeercs mOIPOOHBIN
TEMaTUYECKHUM KaTajJor ¥ BO3MOYKHOCTb [TIOMCKA CTaTel 110 MHOXKECTBY KPUTEPHUEB.

5. Komnexkrwus sxypuaaos MDPI AG http://www.mdpi.com/

MHOTOMCIUIUIMHAPHBIA TUPPOBON HW3MATENBCKUI pecype, sBiseTcs IuiatGopmoi st
PEIEH3UPYEMBIX HAyYHBIX JKYPHAJIOB OTKpBITOTO jaocrymna, u3gatroumxcs MDPI AG (basens,
HIBeitnapus). M3parenscTBo BhITyckaeT Oonee 120 pa3sHOOOpPa3HBIX 3JEKTPOHHBIX IKYPHAJIOB,
HAXOJISIIUXCS B OTKPBITOM JIOCTYIIE.

6. W3narenscTBo ¢ oTKpBITEIM Aoctynom InTech http://www.intechopen.com/

[lepBoe u KkpymHeiiliee B MUPE HU3AaTEIbCTBO, MYOIHKYIOIIEe KHUTH B OTKPBHITOM JIOCTYIIE,
okoio 2500 wnHayuneix wu3maHuii. OCHOBHas TeMaTH4ecKas HAMpPaBIEHHOCTh - (U3UYECKUE U
TEXHUYECKUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza nannbix xumudeckux coequnennit ChemSpider http://www.chemspider.com/

ChemSpider — st0 OecruraTHass XuUMHUYeCKash 0a3a JaHHBIX, IPEAOCTABIAIONIAS OBICTPHIM
Joctyn K Ooisiee ueM 28 MMJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW mH(popmauuu. Pecypc
npuHagnexut KoponeBckomy xumuueckoMmy oomectBy BenukoOpuranuu (Royal Society of
Chemistry).

8. Komnexkuus sxxyprnanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - xoiekuus 3>XypHaJOB, B KOTOPBIX ITyOJMKYIOTCSI OTYETHI O HOBBIX
HCCJICIOBAHMSIX B 00JIACTH €CTECTBEHHBIX HayK U MEAMIIMHBI. Bce KypHalbl pa3MenieHbl B CBOOOTHOM
noctytie (Open Access), BCe CTaThU MIPOXOJIST CTPOTOE HAYYHOE PEIICH3NPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo matentam u ToBapHbIM 3HaKaM CHIA — USPTO — npenocrasisier CBOOOTHBIN
JIOCTYI K aMEPUKAaHCKUM MaTeHTaM, OlyOoJuKoBaHHbBIM ¢ 1976 r. [1o HacTos1ee BpeMms.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TatenTs! (1100 MaTeHTHBIE 3asBKM) Oosee S0 HAIIMOHAIBHBIX U HECKOJIBKUX MEXTYHAPOIHBIX
MaTEHTHBIX 0IOpPO, B TOM 4YuCIie nmociaHbie TeKCThl natenToB CIIA, Poccun, @pannmu, Anonun u np.

11.  DenepanbHbIii UHCTUTYT IIPOMBIIIIIEHHON COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcsl @PUIIC cBoboaHOrO 0CTYMNA:

- OnexTpoHHbIe OrouieTeHu. M3o0perenus. [lone3npie Moaenu.

- OTKpBITBIE peecTpbl pOCCUHCKUX N300pETEHUH 1 3a8BOK Ha H300peTeHus.

- Pedepatbl poccuiickux MaTeHTHBIX TOKYMEHTOB 3a 19942016 rr.

- [TonmHBIE TEKCTBI POCCUICKUX MATEHTHBIX JOKYMEHTOB M3 MOCJIEIHEr0 O(pUIMAIBHOTO
OrosieTeHsl.

6.3 TpedoBanusi Kk kaaApoBbIM yciaoBusiM peanusauuu OOII 6akanaBpuara

Peanmmzanmss  OOIl  OakamaBpmara oOecrieuMBaeTcsi IMEAArOrMUYECKUMH  pabOTHUKAMHU
YHHMBEpPCUTETa, a TaKXKe JIMLaMu, MpuBiekaeMbiMu K peanuszanuu OOIl OakanaBpuata Ha WHBIX
YCIOBUSX.

Kpanudpuxanms MeJarorn4eckux paboOTHUKOB YHHUBEpPCUTETA COOTBETCTBYET
KBAJTM(HUKAIMOHHBIM TpeOOBAaHUSAM, YKa3aHHbIM B KBaIM(DPUKAIMOHHBIX CHpPABOYHUKAX U (WIM)
npodeccuoHaNbHBIX CTaHAapPTaX.

He wmenee 70 mpOIEHTOB UHMCIEHHOCTH TMEAarorHuyecKux paOOTHUKOB YHHBEPCHUTETA,
yuacTBytomux B peanuzanuu OOIl OakanaBpuara, M JIML, HPUBJIEKAEMBIX YHHUBEPCUTETOM K
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peanmuzarun OOII GakanaBpuata Ha WHBIX YCIOBHUSX (MCXOAS M3 KOJMYECTBA 3aMEIIAEMbIX CTaBOK,
MPUBEJICHHOTO K IIEJIOYMCICHHBIM 3HAYCHHSIM), BEAyT HAy4YHYIO, YYCOHO-METOAMYECKYI0 M (WUJIN)
NPaKTUYECKYIO pabOTy, COOTBETCTBYIOIIYIO IPODHUITIO MTPENOIaBACMOMN TUCITUILTAHBI (MOIYJIsA).

He wmenee 5 mnpomneHTtoB (Wiau Apyrod mporeHT u3 coorBercrByromero ®IOC BO)
YHCICHHOCTH TMENIarormyecknx paOOTHUKOB YHHBEpPCHTETa, ydacTByoumx B peanuszauuun OOIl
OakanaBpuaTa, W JIML, NPUBJIEKaeMbIX yHUBepcuteToM K peanuzauuu OOIl GakanaBpuara Ha HMHBIX
yCIOBUSAX (MCXOAS W3 KOJIMYECTBA 3aMEIIAEMbIX CTaBOK, IIPUBEAEHHOIO K LIEJIOYUCIEHHBIM
3HAYEHUSIM), SBJSIIOTCS  pyKoBoguTensMu M (wid) pabOTHUKAMU  HMHBIX  OpraHHU3aluii,
OCYIIECTBISIOIMMU TPYAOBYIO JAESITEIbHOCTh B MpodeccuoHaNbHON cdepe, COOTBETCTBYIOIIEH
po(heCCHOHANLHOM JEATEILHOCTH, K KOTOPOM TOTOBSITCS BBITYCKHUKUA (MMEIOT CTax paboOThl B
JTaHHOM npodeccrnoHanbHOM chepe He MeHee 3 JIeT).

He wmenee 60 mpouentoB (wim apyroi mporeHT u3 coorBerctBytomero ®I'OC BO)
YHUCIIEHHOCTH Te/IarOrH4ecKiX paOOTHUKOB YHUBEPCUTETA U JIULI, IPUBJIEKAEMbIX K 00pa30oBaTeIbHOMN
JESATEIbBHOCTH YHUBEPCUTETAa HA HHBIX YCIOBHUAX (MCXOHd M3 KOJIMYECTBA 3aMEILAEMBIX CTaBOK,
MPUBEJICHHOTO K IEIOYHMCICHHBIM 3HAYCHHSIM), UMEIOT Y4YEHYIO CTeleHb (B TOM 4YHCIE YYEHYIO
CTENEeHb, MOJYYCHHYI0 B MHOCTPAHHOM TOCY/apCTBE M mpusHaBaemyio B Poccuiickoit deneparuu) u
(unmu) yueHoe 3BaHME (B TOM YHCIE YYEHOE 3BaHHE, MOJY4YEHHOE B MHOCTPAHHOM TOCYIapCTBE U
npusHaBaemoe B Poccuiickoit denepanun).

6.4 TpedoBanus k puHaHCOBBIM ycaoBusM peasuzauuu QOII 6akanaBspuara

dunancoBoe obecrieuenune peanmsanuu OOIl GakamaBpuaTa OCYIIECTBISICTCS B 00ObeME HE
HUKe 3HAaYeHHI 0a30BbIX HOPMATUBHBIX 3aTpaT Ha OKa3aHUE TOCYAapCTBEHHBIX YCIYT MO pealu3alun
00pa3oBaTeNbHBIX MPOrpaMM BBICIIErO O0pa3oBaHHMS — TMporpamMM OakajnaBpuaTta W 3HAYCHUH
KOPPEKTUPYIOMUX KOA(PIUIIUEHTOB K 0a30BBIM HOpMATHBAM 3aTpaT, ONpeaesieMbIXx MUHIUCTEPCTBOM
HayYKH ¥ BbIcIIero oopazosanus Poccuiickoit dexepanun.

6.5 TpeGoBaHusi K NPUMEHsIEMbIM MEXaHN3MAaM OIIeHKH KayecTBa 00pa30BaTebHOi
AeATeIbHOCTH U NOATroTOBKH o0y4arommxcs no QOII 6akanaBpuara

KayecTtBo 00pa3oBarenbHOMN eATENBHOCTH U MoAroToBku obydarouuxcs OOII 6akanaBpuara
ONpefeNsieTcss B paMKax CHCTEMbl BHYTPEHHEH OLIEHKM, a TaKKe€ CHCTEMbl BHEIIHEH OIIEHKH, B
KOTOPOH YHMBEpPCUTET MPUHUMAET Y4acTHE Ha J0OPOBOJILHOI OCHOBE.

B nemnsx cosepmencrsoBanus OOII 6akanaBpuaTa npu NpoBEIEHUN PETYISIPHON BHYTpPEHHEH
OLIEHKM KadecTBa OOpa30BaTEeNbHONW JESATENbHOCTH U TOATrOTOBKM oOydwaromuxcst mo OOII
OaxanaBpuaTa NnpuBJeKaeT padoroaareneil U (WiM) UX OObEIUHEHHS, UHBIX IOPUANYECKUX U (WJIH)
(U3NUECKUX ML, BKIIFOYas elarornyeckiux pabOTHUKOB YHUBEPCUTETA.

B pamMkax BHyTpeHHEN cHUCTEMBbl OLIEHKH KauecTBa oOpaszoBarenbHOU JesrenbHocTH o OOIT
OakanmaBpuaTa OOyyarOIIMMCS NPEIOCTABISIETCS BO3MOXKHOCTb OLIEHMBAHUS YCIIOBHH, cOAep KaHMs,
OpraHu3alK U KadyecTBa 00pa30BaTEILHOIO MpoIecca B LEJIOM U OTAEIbHBIX AUCHUILIUH (MOIYJeH)
Y TIPAKTHK.

BHemHss oneHka kauecTBa 00pa30BaTENbHOM JIEATENBHOCTH IO MporpamMme OakanaBpuaTa B
pamMKax IpoLEeAypbl TOCYJapCTBEHHON aKKpEeIWTAlMd OCYHIECTBIISETCS C LENbI0 IOATBEPKICHUS
COOTBETCTBHUSI 00pazoBaTENbHON NEATENHHOCTH MO Iporpamme OakanaBpuara TpedoBanusm OI'OC
BO.

BHemHss olleHKa KauecTBa 00pa30BaTeIbHON AESITENbHOCTH U MOJATOTOBKU OO0yYarouIuxcs Mo
OOIl OakamaBpumaTa MOMKET OCYIIECTBIATHCS B pamMKax MNpodecCHOHaIbHO-001IIeCTBEHHON
aKKpeIuTaluM, IPOBOJUMON paboToIaTeNIIMU, UX O0BEIUHEHUSIMH, a TAKXKe YIOJIHOMOYEHHBIMU UMHU
OpraHu3alsiIMM, B TOM 4YHCI€ MHOCTPAHHBIMH OpTraHM3ALUAMH, JHOO aBTOPHU30BAHHBIMU
HaI[MOHAJIbHBIMU npodeccnoHanbHO-00111eCTBEHHBIMU OpraHHu3aIusIMH, BXOJIALIIUMU B
MEXYHApOJHBIE CTPYKTYpbI, C LIEJIbI0 NPHU3HAHMS KAuyecTBa U YPOBHS INOJITOTOBKU BBITYCKHUKOB
OTBEUAIOLIUMU TPeOOBaHUSIM MPOPECCUOHANTBHBIX CTAaHAAPTOB (MPU HAIMYUKU) U (HJIK) TPeOOBAHUIM
pBIHKA TpyJia K CIIEIUATUCTaM COOTBETCTBYIOLIETO MPO(HUIIS.
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7. HOPMATUBHO-METOANYECKOE OBECIIEYHEHUE CUCTEMbI OIIEHKH
KAYECTBA OCBOEHHUA OBYYAIOIIUMUCH ITPOI'PAMMbI BAKAJTABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mno HampaBienuto mnoarotoBku 22.03.01
MarepuanoBeneHne U TEXHOJIOTMU MATEPHAJIOB OICHKA KadyecTBa ocBocHHs obydatomumucs OOIT
OakanaBpuaTa BKJIIOYAET TEKYIIUH KOHTPOJIb YCIEBAaeMOCTH, IPOMEXYTOUHYyI0 arrectanuio u ['MA
oOyyJarouuxcs.

HopmartuBHo-MeToanueckoe obecrnieueHue TEKYIIEero KOHTPOJIS yCIIEBaEMOCTH,
npoMmexxyTouHoit arrecranuu u [MMA oOydarommuxcst mo OOIIl GakanmaBpuaTa OCYIIECTBISCTCS B
cootBercTBUU ¢ ®PI'OC BO 3++ 1 10KanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuui KOHMPONb, NPOMEICYMOUHAS ammecmayus U ammecmayuoHHble UCNbIMAHUS
umo2oeotl (2ocyoapcmeennou umozosot) ammecmayuu evinycknuxkos OOII baxanaspuama

Texkymmii KOHTPOJIb U MPOMEKYTOUYHAS aTTECTALMS 1O BCEM BUAAM YUEOHOH NesTeIbHOCTH
00y4aroIuXxcsl OCYLIECTBISIETCS B COOTBETCTBUM C TpeOoBaHMsAMU [lonokeHuss o pelTHHIroBOH
CUCTEME OLIEHKH KadecTBa y4eOHOU paboTsl cryneHToB B PXTY mm. J[.M. MenaeneeBa, mpuHATOTO
pemienuem Yuenoro coera PXTY um. JI.1. Mengaeneesa ot 26.02.2020, npotokos Ne 8, BBEI€HHOTO
B peiicTBue mpuka3zoM pekropa PXTY um. J[.U. Menaeneera ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOydYaroIuxcs 0OeCHeunBaeT OLEHKY YPOBHS OCBOEHUS
JUCLUIUINH, IPOXOXKACHUS PAaKTUK, BbinoiaHeHus BKP u npoBoauTcs npenoaasarenemM Ha J1r000M U3
BUJIOB YYEOHBIX 3aHATUH. O0A3amenvHOl cOCMAagnaluieil meKyuezo KOHmpoaa ycneeaemocmu
AGNAEMCA yuem Npenooasamenimu Nnoceuyaemocmu y4eonvlx 3anamuil ooyyawuwumuca. Ilo
pe3yspTaTaM TEKYLIEro KOHTPOJIS YCIEBAEMOCTH TPHU pa3a B CEMECTp U BCEX KypCOB IIO BCEM
JUCHUTUTMHAM TIPOBOJAMTCS aTTECTALUS O0yJarOIINXCSL.

IIpomerxyTouHas arrectanus NPOBOAUTCS B (pOpMe SK3aMEHOB, 3aU€TOB C OLICHKOM M 3a4E€TOB
JUISL BCEX KYpPCOB IO JUCLMIUIMHAM U IPAKTHKAM, [IPELyCMOTPEHHBIM y4eOHBIM IJIaHOM. Pe3ynbraThl
CIauu 3a4€TOB OLICHMBAIOTCS HAa «3aYTCHO», «HE 3a4TE€HO»; 3a4€TOB C OLEHKOM M JK3aMEHOB — Ha
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIECTBOPUTEIILHO.

IIpu ocBoenun Hacrosmeir OOIl GakamaBpuaTa M3y4eHHE YACTU JUCLUIUIMH MOXXET OBITh
3aMEHEHO Ha OHJIAWH-KYpCHhI, IPU YCIIOBUH, YTO B PE3yJIbTaTe€ OCBOEHMSI OHJIAH-Kypca (OpMUPYIOTCS
T€ e KOMIETCHIIMM (YacTW KOMIETEHLMH), YTO MU B paMKax yKa3zaHHBIX AucHUIUIMH. OHIaiiH-Kypc
JOJIKEH OBITh BBIOpaH M pean3oBaH B cOOTBETCTBUHU C [lonokeHuem o 3adyere pe3ysabTaTOB OCBOCHUS
OTKPBITHIX OHJIAIH-KYpCOB, peanu3yeMblx oOpa3oBaTelbHbIMU opraHuzauusmu, B PXTY um. JI.U.
Mengeneesa, npunaroro pemienueM YueHoro coBera PXTY um. JIL.LU. Menneneesa ot 27.03.2020,
npotokois Ne 9, BBeieHHOrO B AeiicTue npukazoMm pekropa PXTY um. JI.1. Menneneesa ot 27.03.2020
Ne 29 O/I.

I'NMA ocymecTBasieTcss B COOTBETCTBUU C TpeboBaHusAMH [lojokeHus: o mopsijike NpOBEICHUS
roCyJapCTBEHHOM UTOTOBOM aTTecTaluy Mo 00pa3oBaTelbHBIM IPOTrpaMMaM BbICIIEr0 00pa30BaHUS —
nporpamMmaM OakajiaBpuara, IporpaMmaM CIelHaIuTeTa, mporpaMmaMm maructparypsl B PXTY um.
J.1. Menneneesa, npunsToro pemenneM YueHoro cosera PXTY um. J[.W. Menaeneesa ot 30.10.2019,
npotokou Ne 3, BBeieHHOrO B AelicTue npukazom pekropa PXTY um. /I.11. Menneneesa ot 14.11.2019
Ne 646A; TlonoxeHus o BBINYCKHOM KBaIU(QHUKAIMOHHOM paboTe s oOydaromuxcs 10
00pa3oBaTeNbHBIM MPOrpaMMaM BBICILIET0 00pa3oBaHUs — MporpamMmaM OakajiaBpuara, Iporpammam
crienuanureTa, nporpaMmmaMm Maructparypel B PXTY wum. JI.M. MeHnneneeBa, NPUHATOTO PEIICHHEM
VYyenoro coera PXTY um. JI.. MenneneeBa ot 30.10.2019, nmpotokon Ne 3, BBeieHHOTO B JI€iiCTBHE
npuka3zoM pexkropa PXTY um. /I.1. Menneneesa ot 14.11.2019 Ne 646A.

K THA nponmyckatorcss oOyuaromuecsi, He HMEIOLIUE aKaJeMHUYeCKOM 3aJ0DKEHHOCTH M B
oJIHOM o0beMe BhinosHuBIINE yueOHbIH Tutan o OOII 6akanaBpuara B coorBerctBuu ¢ ®I'OC BO
3++ mo Hampasienuto nojarotosku 22.03.01 MartepuaJjioBeaeHHe M TEXHOJOTHM MATEpPHAJIOB,
npodunas JjaekTpoxumMus B matepuanoseaenun. /s nposenenus I'MA B yHuBepcurere €KerogHo
(bopMHpYIOTCSl TOCYAAPCTBEHHBIE AK3aMeHalnoHHble komuccuu (I'OK) u anemnsannoHHble KOMHCCHU.
Tembr BKP oTpaxkaror akryanpHBIE TPOOJIEMBI, CBSI3aHHBIE C HampaBieHHeM moarotoBku 22.03.01
MarepuasnoBeieHHe M TEeXHOJOTHMM  MaTepuajoB, npopwis —  DJIEKTPOXHMHA B
MaTepuaJoBeJAeHUH. YHHUBEPCUTET YTBEP)KIAeT IEpPEYEeHb TEM BBIMYCKHBIX KBaJIM(DUKAIIMOHHBIX
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pabot, mpemiaraeMbix oOydarommcs (ajee — TMepeueHb TeM), W JOBOJAUT €ro 10 CBEICHHS
oOydJaronuxcsi He TO37HEe 4YeM 3a 6 MecCsIeB 10 JaThl Hadajla TOCYJapCTBEHHON HWTOTOBOM
aTTeCTaIUU.

Tema BKP nepconanbHO ISl KaXaA0ro 00y4aromierocsi yTBepakaaeTcss MpUKa3oM MpopeKTopa
M0 YHUBEPCHTETY TIepe]] Ha4ajJOM BBIOJHECHHUS BBIMTYCKHOW KBATH()HKAIMOHHON paboThHl. J[aHHBIM
MpUKa3oM yTBepkaaeTcs Takxke pykoBoautenb BKP. Ilepen nawanom BbeinonHenuss BKP
00yyaroluiicss COBMECTHO C PYKOBOAMTEIEM COCTABIIAET WHAMBHUAYAJIbHBIM IIJJaH IOATOTOBKH U
BeinonHeHus: BKP, mpenycmarpuBaronuii oyepeJHOCTb U CPOKHM BBIIOJHEHHUS OTIENIBbHBIX YacTel
pabotel. Tekct moscHutenbHOM 3amucku BKP  mpoBepsercs Ha Haauyue HEMPaBOMEPHBIX
3auMcTBOBaHUMU. [IpoBepka ocyiecTBisieTcst B cooTBeTCTBUU ¢ Ilojio)keHHEM O MOPSIKE MPOBEPKU
BBIMMYCKHBIX KBaJU(UKALMOHHBIX pPAadOT M HAy4YHBIX JOKJIAagoB 00 OCHOBHBIX pe3yJibTaTax
HOJTrOTOBJICHHBIX HAyYHO-KBAJU(HUKAIIMOHHBIX Pa0doT (IuccepTanuii) Ha 00beM 3aMMCTBOBAHUS U MX
pa3MeIeHUsT B AJIEKTPOHHO-OMOMmoTeyHo cucteme PXTY wuwm. JI.U. MenneneeBa, NpUHATHIM
pemienuem Yuenoro coseta PXTY um. JI.M. Menneneera ot 30.10.2019, npotokon Ne 3, BBeIeHHBIM B
nercreue npuka3zom pekropa PXTY um. [I.W. MenaeneeBa ot 14.11.2019 Ne 646A.

3amura BKP npoBoautcs Ha oTKpbIThIX 3acenanusax 'OK ¢ ydyactuem He MeHee ABYX TpeTeu
ee cocraBa. ['paduk 3amutel BKP coctaBnsiercs mo corinacoBanuio ¢ 00y4aromuMHUCS U TOBOAUTCA 10
CBeIeHUs O0ydJaromuxcs He mo3aHee, yeM 3a 30 mueil 1o Havyana padotel 'OK. Pesynprarhr paboTh
[OK OTIpeAeIAI0TCS OILICHKaMU «OTJIMYHOY, «XOpOIIOY, «yIIOBJIETBOPUTEILHO,
«HEYIIOBIICTBOPUTEIBHO» W OOBSBISIOTCS B TOT JXK€ JEHb Mocje O(OPMIICHHS B YCTAaHOBICHHOM
MopsIIKe MPOTOKOJIOB 3acenanuii komuccuil. [lo okonuanuu padotsl mpencenarens ['OK cocraBusier
OTYEeT O MPOAETaHHOH pabdoTe.

Jliis oOy4aronmxcst U3 4rcia WHBAJIUAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXHOCTSMU 370POBbS
I'MA npoBoauTcsi ¢ y4eToM OCOOEHHOCTEM MX NCUXO(U3UYECKOTO Pa3BUTHS, WHIUBUIYaIbHBIX
BO3MOXXHOCTEH U COCTOSIHUS 3I0POBBSI.

8 PABOYME ITPOI'PAMMBI JTUCHHUIIJIUH, TIPAKTHUK U THA

Paboure mporpaMMbl AUCITUIUIMH, TPakTHK U [ A

1. HNHOCTpaHHBIN A3BIK

2. Uctopus (ucropust Poccun, Bceob1ias uCTOpusi)

3. IIpaBoBeneHue

4. dunocodus

5. OCHOBBI ’KOHOMHKH U yTIPaBJIEHUS IPOU3BOJICTBOM

6. OOm1ast 1 HeOpraHUYECKast XUMHS

7. Oprannyeckast XUMHSI

8. AHanUTUYECKasT XUMUS

9. dusnueckas XuMus

10.  Maremaruka

11.  ®dwusuka

12.  TIpoGnemMsl yCTOMYUBOTO Pa3BUTHS

13. HmxeHepHast U KOMIIbIOTEpHas Tpaduka

14.  TlpuknaaHas MexaHHKa

15.  be3omacHOCTh )XU3HENESATEIHLHOCTH

16.  OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS U METPOJIOTHH

17. CounanbHO-TICUXOJIOTUYECKHE OCHOBBI PA3BUTHUS IMYHOCTU
18. Komnongaast XuMus

19.  Ilpoueccsl u anmapaThl XUMUYECKOI TEXHOJIOTUU

20. OO01mas xumMuyeckas TEXHOJIOTUI

21.  CucteMmsbl ynpaBJieHUs XUMUKO-TEXHOJIOTHYECKUMHU MPOLIECCaMU
22. dusnueckas KyIbTypa U CIIOPT

23.  DJeKTHBHbIE JUCHUIUIMHBI IO (PU3UUECKON KYIbTYPE U CIIOPTY
24.  Bseaenwne B HH(PpOPMAIMOHHBIC TEXHOJIOTHA
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25.  JlaGopaTopHBIi TPAKTUKYM 10 OPraHUYECKONH XUMUHU

26.  AnanmuTHyeckas XUMHS U (PU3MKO-XMMUYECKHE METOJIbl aHalu3a IUIs MaTepUaloBEICHUS U
TEXHOJIOTUM MaTEpUAIOB

27.  DIeKTpOXHUMHUS B MaTEpUaIOBEICHUU

28.  Teopus koppo3uu

29.  JlaGopaTOpHBIN IPAKTUKYM I10 MAaTEPHATIOBEICHUIO

30.  OcHOBBI 6ECTOKOBOTO OCAXK/ICHHSI METAJUIOB M CIUIABOB

31.  Meroabl KOHTPOJIS U UCTIBITAHUI MaTepHalioB

32.  TexHoiyorus Mpou3BOJICTBA MEYATHBIX IJIAT

33.  Mertoasl UCCIIEIOBAaHHS MaTEPHATIOB

34.  Xumuueckasi KUHETHKA U KaTaju3

35.  Marepuanosenenue. Hemerammueckue MaTepraibl

36. MerayuioBeqeHre

37.  Texuonmoruu HaHECEHUS PYHKIIMOHATBHBIX TOKPBITHIH

38.  OU3UKO-XUMHUYECKUE METO/bl HAHECEHUS TOKPBITUI

39.  3ammra Guocdepsl OT HETATUBHOTO BO3/ICHCTBHUS IPOMBIIUICHHBIX CTOKOB

40.  DnexTpoocakJIeHHUE JIParoleHHbIX METaIOB

41.  OcHOBBI IPOEKTUPOBAHUS U 00OPYAOBAHUE MTPOU3BOICTB XUMHUYECKON U IEKTPOXUMHUIECKOM
00pabOTKH MaTepHaIOB

42. DNEKTPOXUMHUECKHE CUCTEMBI IIPOU3BOJICTBA IJIEKTPOIHEPTUU

43.  CucreMsl 3alIUTHI OT KOPPO3UH 000PYAOBAHUS AIEKTPOHHON MPOMBIILIEHHOCTH

44, TexHOI0rnH KOHCTPYKIIMOHHBIX MaTEPUAJIOB

45.  VYdyeOHas mpaKTHKa: O3HAKOMHUTEIbHAs MPaKTUKA

46.  IIpomsBoacTBeHHas NMPAKTHKA: HAyYHO-HMCCIIeI0oBaTeIbCcKas pabora

47.  IlpousBojcTBEHHAs MPAKTHUKA: TEXHOJOTUYECKAs MPAKTHUKA

48.  IlpomsBoacTBeHHas MPAKTHKA: MPEIAUIIIOMHAs TPAKTHKA

49.  TocymapcTBeHHas WTOroBas arTTecTalUs: MOATOTOBKA K TMpOIENype 3alluThl U 3aluTa
BBIITYCKHON KBaTH(PUKAIMOHHON PabOThI

50.  IlepeBoa Hay4HO-TEXHUYECKOU JUTEPATYPHI

51. ['paxxnanckas 3anuTa B Ype3BbIUAHBIX CUTYaIIUSIX

Bxomaumx B OOIl no Hampasnenuto mnoarotoBku 22.03.01 MarepuajioBeieHue H
TEXHOJIOTHM MATepUajioB, NIPOQIIb DJIEKTPOXUMHSI B MATEPUAIOBEIEHNH, BBIIOJIHEHBl B BUJE
OTJIEIbHBIX TOKYMEHTOB, SIBJISIFOIIMUXCS HEOTheMiieMoil yacThio qanHoi OOII.

9 ®OH/IbI OHEHOYHbBIX CPEACTB JJIsi NPOBEAEHUS TEKYLIEI'O KOHTPOJISL
YCHEBAEMOCTH, NPOMEXXYTOYHOM ATTECTAIIMU U THA OBYYAIOIIIUXCA
OOIl BAKAJTIABPUATA

B coorBerctBum ¢ ®I'OC BO 3++ mo wHampaeneHuto mnoarotoBkun 22.03.01
MarepuanoBeeHue ¥ TEXHOJIOTHH MATEPHAJIOB, TPO(UIb DJIEKTPOXUMHS B MAaTepHATOBEeIeHUH,
JUIsL aTTecTalMy OO0y4aroluIMXcs Ha COOTBETCTBUE HUX IEPCOHAIBHBIX JOCTHUIKEHHH IOATAITHBIM
tpeboBanusim OOII OakanaBpuara paszpaboransl ®OC mo kaxaol aucuuiuinHe, npaktuke, [UA,
BKJIIOYAIOLIME TUIIOBbIE 33/1aHUS, KOHTPOJIbHBIE PA0OTHI, TECThI, CUTYallMOHHBIE 3a/1aHus, BOIPOCH! K
3a4eTaM M SK3aMEHaM, CPEACTBA U METOJbI OLIEHKHU, [TO3BOJISIOIINE OLIEHUTh 3HAHUS, YMEHMSI, HABBIKU
U YPOBEHb NMPUOOPETEHHBIX KOMIETEHIIHH.

®OC no aucuuruinHam, npaktukam, [MA paspabatbiBatoTcst B cooTBeTcTBUH ¢ [lopsakom
pa3paboOTKU U YTBEp)KIEHHUS 00pa30BaTENIbHBIX MPOTpaMM, YTBEP)KIEHHBIM PpEHICHHEM YUYEHOTro
coeta PXTY um. JI.W. Menneneea ot 25.06.2020, nporokon Ne 12, BBeAeHHBIM B J€UCTBHUE
npuka3om pekropa PXTY um. J[.1. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no gucuumuimHam, npaktukam u ['MA:

1. HNHOCTpaHHBIN SA3BIK
2. Uctopus (ucropust Poccun, Bceob1ias uCTOpusi)
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IIpaBoBeneHue

dunocodus

OCHOBBI 5KOHOMHKH U yIPABIICHUS IPOU3BOJICTBOM

OO01as U HeopraHuyeckasi XuMus

Opranunueckasi XuMust

AHanuTHyecKas XuMus

dusnyeckas XuMus

Maremartuka

®duznka

[TpoGieMbl YCTOMYUBOTO Pa3BUTHS

WNnxenepHas U KOMIbIOTepHas rpaduka

[Ipukiiagnas MexaHuka

be3onacHOCTb KU3HEAECATENBHOCTH

OCHOBBI TEXHHUYECKOTO PEryJIUPOBAHUS U METPOJIOTUU
CounanbHO-IICUXO0JIOTUYECKUE OCHOBBI PA3BUTHS JIMUHOCTH
Kommongnasa xumus

[Ipoueccsl u anmnapaTbl XUMUYECKON TEXHOJIOTUU

OO0mmas XuMHIeCcKast TEXHOIOTHSI

Cucremsl ynpaBlIeHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOIIECCaMU
®dusnyeckas KyJapTypa U CIIOpT

DNEeKTUBHBIE TUCIUILIMHBI 10 GU3NYECKON KYIbTYPE U CIIOPTY
BBenenve B nH(GOpMAaIMOHHBIE TEXHOJIOTUN

JIaGopaTopHBbIil MPAKTUKYM IO OPTraHUYECKON XUMUU
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41.

DNEKTPOXUMHUS B MATEPHATIOBEICHUN

Teopus koppo3uu

JlabopaTopHbIi TPAKTUKYM IO MaTEPHUATIOBEICHUIO

OcHOBBI 6ECTOKOBOTO OCaX/IEHUSI METAIIJIOB U CILIABOB

Metoasl KOHTPOJIS U UCIIBITAHUN MaTE€pUaIOB

TexHosOrMs MPONU3BOICTBA MEYATHBIX IIAT

Meroas! ucciaen0BaHNus MaTEPUATIOB

XuMHuecKasi KHHETHKA U KaTalu3

Marepunanosenenue. Hemerammueckue MmaTepuasl

Meramnosenenue

TexHonornu HaHeceHUs! (PYHKIIMOHAIBHBIX TOKPBITUI
DU3NKO-XUMUYECKUE METOBI HAHECEHUSI TIOKPBITUI

3ammTa Ouochepsl OT HEraTUBHOTO BO3/ICHCTBUSI MPOMBIIIJIEHHBIX CTOKOB
DNEKTPOOCAKIEHUE IPArOLICHHBIX METAJJIOB

OCHOBBI IPOEKTUPOBAHUS U 000PYJOBaHHE MTPOU3BOJCTB XUMUYECKOW U 3IIEKTPOXUMHUYECKOU

00pabOTKHU MaTepHaoB

42.
43.
44,
45.
46.
47.
48.
49.

DNEKTPOXUMHUECKHUE CUCTEMBI IIPOU3BOCTBA FIEKTPOIHEPTUU

CucTeMsl 3alUTHl OT KOPPO3UN 000PYIOBaHUS AJIEKTPOHHON MPOMBIIIIEHHOCTH

TexHonornu KOHCTPYKIMOHHBIX MaTepHalIOB

VY4yeOHas MpaKkTHUKa: 03HAKOMUTENbHAs! IPaKTHKa

ITpon3BoacTBEHHAs MPAKTHUKA: HAYYHO-UCCIIEJOBATENbCKas paboTa

[Ipon3BoicTBEHHAs MPAKTUKA: TEXHOJOTNYECKas MIPAKTHKA

[Ipon3BoicTBEHHAs MpaKTHUKA: MPEAIUIIIIOMHAs IPAKTHKA

I'ocynapcTBeHHass WTOroBasl arTecTalus: IOATOTOBKAa K MPOLEAYype 3allUThl U 3aluTa

BBIMTYCKHOM KBaTN(UKALMOHHON pabOThI

50.
ol.

[IepeBox Hay4YHO-TEXHUUECKOM JTUTEPATYPBI
['paxxmanckas 3ammTa B Ype3BbIYAWHBIX CUTYALHSIX
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Bxomaumx B OOIl nmo Hampasnenuto noarotoBku 22.03.01 MarepualioBeieHUe H
TEXHOJIOTHH MATepPHaioB, MPoPib - IJIeKTPOXUMHUsSI B MATEePHAJIOBEIeHUH, BBIIIOIHEHBI B BUJE
OTJIENIbHBIX JIOKYMEHTOB, SIBJISIOIIUXCS HEOTheMiieMon yacThio fanuoi OOIL.

10 METOAUYECKHE MATEPHUAJIbBI 10 JUCHUIIVIMHAM, IPAKTUKAM U I'HA

Meronnyeckue Matepuaibl 10 AUCUUIIIMHAM, TpakTukaM u ['MA:

1. HNHocTpaHHbIil S3bIK

2. HUctopus (ucropusi Poccun, BceoO1mas ucTopusi)

3. [IpaBoBeneHue

4. dunocodus

S. OCHOBBI ’KOHOMMKH U yIIPaBIIEHUs IPOU3BOACTBOM

6. OOmiast 1 HeOpraHUYecKast XUMHS

7. Opranuyeckast XUMHsI

8. AHanutuyeckas XUMHUs

9. dusnueckas XuMmus

10.  Maremaruka

11.  ®wuzuka

12.  TlpoGnemMsl yCTOMYUBOTO Pa3BUTHS

13.  HMmxeHepHas U KOMITbIOTEpHas rpaduka

14.  IlpuknaaHas MexaHHUKa

15.  be3omacHOCTb )XU3HENESITEIbHOCTH

16.  OCHOBBI TEXHUYECKOTO PETYIHMPOBAHUS U METPOJIOTHU

17.  CounanbHO-TICUXOJIOTHYECKHE OCHOBBI PA3BUTHUS IUUHOCTH

18.  Komrouanast xumus

19.  Ilpoueccsl u annapaTbl XUMUYECKOH TEXHOJIOTUU

20.  OOmrast XUMHYECKasi TEXHOJIOTUS

21.  CucteMmsl ynpaBieHUs XUMUKO-TEXHOJIOTHYECKUMU MPOLIECCaMU
22. dusnueckas KyJIbTypa U CIIOPT

23.  DieKTHBHbIE JUCHUIUIMHBI O (PU3UYECKON KYIbTYPE U CIIOPTY
24.  Bseaenwue B HH(PpOPMAITMOHHBIE TEXHOJIOTHH

25.  JlabGopaTopHBIi IPAKTUKYM 10 OPraHUYECKOW XUMUHU

26.  AnanmuTHueckas XMMHUSA U (PHU3UKO-XMMHUYECKHE METOJbI aHAIHM3a IS MaTepHAIOBEICHUS U
TEXHOJIOTUM MaTepUaJIoB

27. DNEeKTPOXUMHUS B MAaTEPHATIOBEICHUN

28.  Teopus xoppo3uu

29.  JlabGopaTopHBI TPAKTUKYM 0 MaTEPUAIIOBEICHUIO

30.  OcHOBBI 6ECTOKOBOI'O OCAX/ICHHS] METAJIIIOB U CILJIABOB

31. Metoas! KOHTPOJIA U UCIIBITAHUN MaTEPUAJIOB

32.  TexHonorus Npou3BOACTBA MEYATHBIX IJIAT

33.  Metoasl UCCIIeIOBAHHS MaTEPHATIOB

34.  XumuuecKkas KHHETHKA U KaTaju3

35.  Marepuanosenenne. Hemerammmueckie MaTepraltbl

36.  MeramioBeneHue

37.  TexHomoruu HaHECEHUS! PYHKIIMOHAIHHBIX TOKPBITHI

38.  OU3MKO-XMMHUYECKHE METObl HAHECECHHS TOKPBITUI

39.  3ammra 6mocdepsl OT HETaTUBHOTO BO3ICHCTBHSI TPOMBIIIICHHBIX CTOKOB
40.  DnexTpoocax/eHHe JParoleHHbIX MEeTaJIOB

41.  OcHOBBI IPOEKTUPOBAHUS U 00OPYAOBAaHUE MPOU3BOICTB XUMHUIECKON U JIEKTPOXUMHUIECKOM
00paboTKM MaTepHaoB

42.  DIeKTpOXHMHUYECKHE CHCTEMBI IIPOU3BOJICTBA IEKTPOIHEPTUN
43.  Cucremsl 3alIUTHI OT KOPPO3UU 00OPYIOBAHUS SIEKTPOHHOM MPOMBIIUIEHHOCTH
44, TexHOI0rnH KOHCTPYKIIMOHHBIX MaTEPUAJIOB
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45.  VYuyeOHas NpaKkTHKA: O3HAKOMHUTEIbHAS PAKTUKA

46.  Ilpow3BojacTBeHHAas MpaKTHKa: HAYYHO-HCCIIEIOBATEIbCKAs paboTa

47.  Ilpon3BojcTBEHHAas MPAaKTUKA: TEXHOJOTMYECKas MPAaKTUKa

48.  IIpousBojcTBeHHAas MpaKTUKA: MPEAJUIIIIOMHAs IPAKTHKA

49. TocynmapcTBeHHas MTOroBas aTTECTAllMs: MOJArOTOBKA K NPOIEAype 3alluThl W 3aluTa

BBIMMYCKHON KBaU(UKALIMOHHON PabOThI
50.  IlepeBon HaAy4YHO-TEXHUYECKOH JIUTEPATYPbI
51.  I'paxnaHckas 3aluTa B Upe3BbIUaHBIX CUTYaIUAX

Bxomaumx B OOIl no Hampasienuto mnoaroroBku 22.03.01 MarepualioBeieHue H
TeXHOJOTHM MaTepHasoB, NPohuiIb JJIeKTPOXHMHS B MaTepHAJOBEIEHUH, BBHIIOIHEHbl B BUIEC
OTJIENIbHBIX JIOKYMEHTOB, SIBIISIIOIIUXCS HEOThemiieMon yacThio nannoi OOIL.

11. PABOYASA ITPOI'PAMMA BOCIIMTAHUA

Pabouas mporpamma Bocnutanus, Bxomsmas B OOIl mo nanpasnenuto noarotosku 22.03.01
MarepuasiioBeieHie ¥ TEXHOJOTMH  MATEPHAJIOB, NpodWwib -  DIEKTPOXHMHS B
MaTepHaJOBeJIeH!UH, BBHIIOJHEHA B BHUJE OTACIHHOTO JIOKYMEHTA, SBISIOIIErOCS HEOTHEMIIEMOU
vacTeio ganaou OOII.

12. KAJIEHI[APHBIﬁ IIJIAH BOCIIUTATEJIBHOM PABOTHI
Kanennmapueiii mmaH BocnuTaTenbHOM padoThl, Bxomsammii B OOIl mo HampaBlieHHIO
noarorosku 22.03.01 MaTepuasioBeieHHe H TEXHOJIOTHU MAaTEPHAJIOB, TPODUIb DJIEKTPOXUMHS B

MaTepHaJIOBeleHNH, BHITIOJHEH B BUIE OTACIBHOIO JOKYMEHTA, SIBISIOLIETOCS HEOThEMIIEMOM
qacTeio ganaour OOIN.
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