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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHasi oOpa3oBaTesibHasi MporpaMMa OakajaBppuara (Jajee — nmporpamMmma
oaxanaspuara, OOIl OakajnaBpmara), peajgmsyeMas B COOTBETCTBUH C (efepalbHbIM
rOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHJAPTOM BBICHIETO0 00pa3oBaHUs (peaepantbHBIM
rocy/1apCTBEHHBIM OIOIKETHBIM o0pa3oBaTeIbHbIM YUpEXKICHUEM BBICILIETO
npodeccnoHaTbHOTO 0o0Opa3oBanusi «POCCHICKHN XHMHKO-TEXHOJOTHYECKHA YHUBEPCHUTET
umenu JI.M. Menpaeneea» no HampasiaeHuio noarotoBku 22.03.01 — «MartepuajioBeieHue U
TeXHOJOTHM MaTepuaaoBy npoduis «MaTepuaioBeieHne U TEXHOJIOTHH HAHOMATEPHUAJIOB
H_HAHOCHCTeMY, NpPEJCTaBiIgeT CO00I KOMIUIEKC OCHOBHBIX XapaKTEpUCTUK 0OpazoBaHuS,
OpraHu3alMOHHO-TIEIaTOTMYECKUX YCIOBHM, (JOpPM aTTecTally, KOTOPBINA MPEICTaBlICH B BHJE
o0mieil XxapakTepUCTUKU MPOrpaMMbl OakanaBpuara, yueOHOro IjIaHa, KaJleHAapHOro yueOHOro
rpagpuka, paboyumx MporpamMM JHCHUUIUIMH, MPOTPaMM TPAKTHK, OIIEHOYHBIX CpPEJICTB,
METOJJUYECKIX MaTEPUAJIOB.

1.2. HopmaTuBHBIC JOKYMEHTHI Uil Pa3padOoTKH NporpamMmbl OakajiaBpuara Io
HAINPaBJICHUIO OATOTOBKHU COCTABIISIOT:

- @enepanbblii 3akoH oT 29.12.2012 1. Ne 273-®3 «O6 oOpa3oBanuu B
Poccuiickoit denepanuny;

- [Tpuxaz MunoOpnayku Poccum ot 12.11.2015 1. Ne 1331 «O06 ytBepkaeHUH
denepanbHOrO TOCYIapCTBEHHOIO 00pa30BaTENLHOTO CTaHAApPTa BBICHIETO OOpa3oBaHUS IO
HanpasyieHuto noAaroroBku 22.03.01 MartepuajioBeeHHe ¥ TEXHOJIOTHH MAaTepHAaJIOB
(ypoBenp OakamaBpuata)» (manee — O®I'OC BO mno nanpasnenuto mnoaroroBku 22.03.01
MarepuajnoBejneHue M TeXHOJIOTHH MaTepHaioB (YpoBeHb OakajgaBpuara));

- [Mpuka3 Mwunobpuayku Poccum ot 05.04.2017 Ne 301 «OO6 yrBepkIeHUH
[lopsinka  opraHu3alMl M OCYIIECTBIEHUsT  0Opa3oBaTEeNbHON  JEATENIBHOCTH IO
o0Opa3oBaTeNbHBIM IPOTpaMMaM  BBICHIETO 00pa3oBaHMsA — MporpamMmaM OakajaBpuara,
porpaMMam CrHelranuTeTa, IporpaMMaM MarucTpaTypbl».

1.3. O0mast xapakTepuCTHKA POrpaMMbl 0aKaJIaBpuaTa

Heaso mporpamMmbl 0akajaBpuarTa SBISICTCS CO3JaHHWE CTYACHTAM YCIOBHN ISt
nproOpeTeHus: HeOOXOIUMOr0 Uil OCYIIECTBIECHUS MPO(ECCUOHATBHON JeSITEeNbHOCTH YPOBHS
3HaHWH, YMEHHH, HAaBBIKOB, ONBITA JAEATEIHHOCTH W TIOJTOTOBKHM K 3allUTE BBITYCKHOW
KBAJTM(PHUKAIMOHHOM paboTBhI.

[Tonyuenue obOpazoBaHusi 1O OOpa30OBATENBLHON MpOrpamMMe BBHICIIETO O00Opa3oBaHUS —
nporpaMMe OakalaBpuara JOMYCKaeTCsl TOJNBKO B 00pa3oBaTeIbHON OpraHU3alMM BBICILIETO
00pa3oBaHus U HAYYHOM OpraHu3aluu (Janee — OpraHu3aIms).

OOyuenne 1o o00pa30BaTENbHOM MporpaMMme BbIcHIEro OOpa30BaHUS — MPOrpaMMme
OaxanaBpuata B 0oOpa3oBaTeIbHOM OpraHu3allliy OCYLIECTBISETCS B O4YHOM (opMe oOydeHus.
O6mwem nporpaMMmel OakanaBpuara cocraniseT 240 3a4eTHBIX eIMHMUIL (3.€.) BHE 3aBUCUMOCTHU OT
dopmbl 00y4YeHHs, TPUMEHSIEMBIX O00pPa30BaTENbHBIX TEXHOJIOTUH, peaTu3allii IMPOrPaMMBbI
OakanmaBpuaTa C  HCIOJb30BaHMEM  CETE€BOM  (QopMbl, peanu3anuu  OOydeHHs IO
WH/IMBUIYAIbHOMY Y4€OHOMY TUTaHY, B TOM YHCIIE€ YCKOPEHHOMY OOYYEHHUIO.

Cpok monydeHuss oOpa3oBaHus 10 MporpamMme OakajgaBpuaTa IO HalpaBJICHUIO
noarotoBku 22.03.01 — «MarepuanoBeieHue U TEXHOJIOTHH MaTEPHATIOBY:

B OYHOI (popme 00yyeHHs, BKJIIOYasi KaHUKYJIBI, IPEIOCTABISIEMbIE TIOCJIE MPOXOMKIACHUS
TOCYJapCTBEHHON HTOTOBOW aTTECTAIlH, HE3aBUCHUMO OT IPHMEHSEMBIX 00pa30oBaTeIbHBIX
TEXHOJIOTUH, cocTaBiseT 4 roga. O6beM nporpaMmsbl O6akagaBpuaTa B OUHOU Gopme o0ydeHHs,
peanu3yeMblIii 3a OJIMH y4eOHBIHN T01, cocTaBisieT 60 3.e.

npu OOy4YeHUHM IO HWHAMBHUIYAIbHOMY Yy4yeOHOMY IUIaHy, HE3aBHCUMO OT (hOpMBI
o0y4deHHs, yCTaHABIIMBAETCS OOpa30BaTEIbHONW OpraHu3aluell camMOoCTOATEIbHO, HO He Ooiee
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CpoKa TOJydeHHsI 00pa30oBaHUs, YCTAHOBIEHHOTO ISl COOTBETCTBYIOMIEH (HOPMBI OOYyUYEHUSI.
Jns WMHBAIMIOB U JIMI C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSl CPOK IOJTYYEHUS
o0pa3oBaHus MO UHAMBHUYAIbHBIM YY€OHBIM IJIJaHAM MOXKET OBbITh yBeJIMYeH He Oojiee yeM Ha
omuH roa. OO0beM mporpamMmbl OakajnaBpuaTa 3a OAWH Y4YeOHBIH ToJ MpH OOYYEHUH IO
WHAUBUAYAIbHOMY y4eOHOMY IJIaHy, HE3aBUCHUMO OT (pOopMbl OOyUeHUs, HE MOKET COCTaBISTh
Oonee 75 3.e.

[Ipn peanuzauuu mnporpammbl OakalaBpuaTa OpraHu3alus BIOpaBe MPUMEHSTH
AIIEKTPOHHOE 00Y4YEeHHUE U JUCTaHIIMOHHBIE 00pa3oBaTeibHble TeXHONOoruu. [Ipu oOyueHnn aui ¢
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH  3/I0POBbSI  JJIEKTPOHHOE OOy4YeHHE U JUCTAHLHUOHHbBIE
00pa30BaTe/IbHbIE TEXHOJIOTUU JIOJKHBI IIPEAYCMaTpUBATh BO3MOXKHOCTH IpUeMa-lepeaadn
uH(pOpMaluu B JOCTYIHBIX AJ1 HUX (popmax.

Peanuzanus nporpaMmsel OakanaBpraTa BO3MOXKHA C UCIOJIb30BAHUEM CETEBOM (DOPMBI.

OOpazoBarenbHasi JEATENBHOCTh [0 MporpamMme OakajaBpuara OCYIIECTBISETCS Ha
rOCyIapCTBEHHOM #A3blke Pocculiickoil d@enepauuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMAaTUBHBIM aKTOM OpraHH3aIIH.

CrtpykTypa mporpaMMbl OakajaBpuaTa BKJIIOYAaeT 00s3aTelbHYI0 4acTh (0a30ByI0) H
4acTh, (OPMUPYEMYIO YYaCTHUKAMHU OOpa30BATENbHBIX OTHOILIEHWI (BapUaTUBHYIO). OTO
o0OecrieunBaeT BO3MOYKHOCTb pEajJU3allid IpOorpaMM OakalaBpuaTa, UMEIOUIMX Pa3In4HYIO
HaIpPaBIEHHOCTD (Mpoduiib) 00pa3oBaHus B paMKaX OJHOTO HAMpaBJCHHs MOJITOTOBKH (fajee —
HAIpPaBJIEHHOCTh (IPO(UIIb) IPOrPaMMBI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIAEAYIOMINX OJIIOKOB:

brox 1 "ducuumiuael (Moxynu)", KOTOPBIM BKJIIOYACT JUCHUIUIUHBI (MOIYIH),
OoTHOCsIMecs K 0a30BOM 4YacTU MPOrpaMMbl, U JUCIHHUILUIMHBI (MOIYNH), OTHOCSAIIUECS K €€
BApUATUBHON YaCTH.

brox 2 "IlpakTuku", KOTOpBIH B TOJHOM 00BEME OTHOCUTCS K BapHaTUBHOM YacTH
MIpOrpaMMBI.

brok 3 "l'ocymapcTBeHHass HWTOTOBas arTecTamusa’, KOTOPBIA B IIOJIHOM OO0BbeMe
OTHOCHUTCSI K 0a30BOH YacTH MpOrpaMMbl W 3aBEPIIACTCS IPHCBOCHHEM KBaTU(UKAIHH,
YKa3aHHON B MepevHe CIENHUaTbHOCTEH W HAIpaBJICHUU MOATOTOBKH BBHICIIEr0 0Opa3oBaHUs,
yTBepk1aeMoM MuHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanun.

Crpykrypa nporpammsbl 0aKajiaBpuara

O0bem nporpammel 0akajiaBpuarta
CTpykTypa nporpamMmbl fakajaBpuara B 324eTHBIX eJHHHIAX
baok 1 | Iucuuninnbl (MOayin) 204-210
basoBast yacTpb 90-117
BapuaTuBHas yacth 93-114
Baok 2 | IlpakTukm 21-30
bazoBas yacTp -
BapuaruHas yactb 21-30
Bbaok 3 | l'ocynapcTBeHHAasi HTOTOBasi aTTECTALMSA 6-9
bazoBas yacTh 6-9
O06beM nporpaMmbl HaKajaBpuara 240

JucuuruiHael (MOJIYJAM) M TPAKTHUKH, OTHOCAIIMECSs K 0a30BOM 4YacTH MHpPOTrpaMMbI
OakanaBpuaTa, SBISIOTCA O00S3aTeIbHBIMU JUISI OCBOEHHS OOYYaIOUIMMCS HE3aBHCHMO OT
npoduis MporpaMMmbl, KOTOpPYIO OH ocBaumBaeT. Habop nucuuruimH (Moayneil) M NpakTHK,
OTHOCSIIMXCSA K 0a30BOM wacTH MporpaMMbl OakanaBpuara, oOpazoBaTelbHas OpraHU3aIUs
orpeneNnseT CaMoCTOATENbHO B oObeme, ycraHoBieHHOM @PI'OC BO mno HampaBieHUIo
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noarotoBku 22.03.01 — «MarepuasioBeieHne W TEXHOJOTMH MAaTE€pUAJOB», C YYETOM
COOTBETCTBYIOIIEH (COOTBETCTBYIOIIUX) MPUMEPHOU (IMIPUMEPHBIX) OCHOBHOM (OCHOBHBIX)
obOpazoBarenbHON (00pa30BaTEIbHBIX ) MPOTPAMMBI (IIPOTPAMM).

JucuumuimHel (MOaynu) 1o ¢puiocopuu, HICTOPUU, HHOCTPAHHOMY SI3bIKY, O€30MaCHOCTH
JKU3HEACSITSIIPHOCTH PEATM3YIOTCA B paMKax 0a30Boi yactu bioka 1"Iucrumimael (Mogyan)"
nporpaMmsbl OakanaBpuara. O0beM, coepKaHue U MOPAJOK pearn3aliil YKa3aHHbIX TUCIUTUIMH
(Momyseil) onpenensoTcsl OpraHu3aluell cCaMOCTOSITEBHO.

JucuuruimHel (MOAynH) 10 (pU3HUYECKOW KYIBType M CIOPTY PEau3yIOTCS B paMKax:
6a3zoBoii wactu bioka 1 "/lucummimabl (Moaynu)" mporpaMMbl OakajgaBpuaTa B oObeMe HE
MeHee 72 akaJIeMUYeCKUX 4acoB (2 3a4eTHbIC €AMHUIIBI) B OYHON opme 00yUueHHs; HIEKTUBHBIX
TUCHUIUIMH (Monynei) B oObemMe He MeHee 328 akaJeMHUYECKUX YacoB. YKa3aHHBIC
aKaJeMUYECKHE Yachl SIBIAIOTCA O0S3aTENBbHBIMU JUISI OCBOCHHSI M B 3a4ETHBIC €IWHUIBI HE
NEePEeBOATCS.

JucuumuimHel (MOAYIH) 10 (PU3UYECKON KYIbType M CHOPTY PEealu3yloTcs B MOPSJIKE,
YCTaHOBJIEHHOM oOpraHuszanueil. [[ns MHBaNUAOB W JHI C OTPAHMYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsl OpraHM3alMsl yCTaHABIMBAET OCOOBIM MOPAJOK OCBOEHUS IUCLUUIUIMH (MOZYJEH) 1o
buznYeCcKOi KyJabType U CIIOPTY C YUETOM COCTOSIHUS UX 310POBBSL.

JucuumumHel (MOIYIH), OTHOCSIIMECS K BAPHATUBHOW YacTH IMPOTrpaMMbl OakajiaBpuaTa,
MPAKTUKU OIpPENessSiOT HAMpaBiIeHHOCTh (mpoduip) mporpammbl. JUCHUIUIMHBL (MOAYNH),
OTHOCSIIMECS K BapUaTUBHOM YacTu mporpamMmbl OakajnaBpuara, oOpa3oBareibHasi OpraHu3aus
OTIpeieIIIeT CaMOCTOSITENILHO, B TOM YuCIe Ui (hopMupoBaHus mpoduiis MporpaMMebl, B 00beMe,
ycranoBieHHOM ®I'OC BO mo nampasnenuto noarotoBku 22.03.01 — «MarepuanoBeneHue u
TEeXHOJOrMM MartepuanoBy». Ilocne BwIOOpa oOyuaromumcs mnpoduias MHporpammbl  Habop
COOTBETCTBYIOIIUX BBIOPAHHOMY MPOPUIIO TUCHHUIUIMH (MOIYJICH) CTAHOBUTCS 00S3aTEIIBHBIM
JUTSL OCBOCHHUSI 00YJaIOIIUMCH.

B bmox 2 «lIpaktukm» BXOAAT ydeOHass M TPOHW3BOJACTBEHHAs, B TOM YHCIIE
MPeIIUIUIOMHAs TPAKTUKH.

Tunsl yueOHON NPAaKTUKU:

- MPAKTHKA MO MOJIYYCHHUIO MEPBUYHBIX MPOGECCHOHATBHBIX YMEHUN W HABBIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-HCCIIEOBATEILCKOM NESTETLHOCTH.

Crioco6b! npoBeieHNs yueOHOM MPAKTUKHU:

- CTal[MOHApHAas;

- BbI€3/1HAS.

Turel NpON3BOICTBEHHON NTPAKTHKU:

- IpaKTHKa MO TMOJYYEHHI0 MNPOPECCHOHATIBHBIX YMEHHUH M oOmbITa NpoQecCHOHATBHOM
JeSITEIbHOCTH

- TEXHOJIOTHYECKask MPaKTUKA;

- Hay4yHO-HCCIe10BaTeNbCcKas padora.

Crioco6bI poBeIeHNs MPOM3BOICTBEHHOM MTPAKTUKH:

- CTallMOHApHAas;

- BbI€3/1HAS.

[MpennuruioMHast MpakTHKa TPOBOIMTCS JJISi BBIMOJHEHHS BBITYCKHOW KBaJTU(UKAIIMOHHON
paboThI U ABISETCS 00s13aTENBHOM.

[Ipu paspaborke mporpamMMm OakanaBpuata oOpa3oBaTelibHas OpraHu3alus BbIOMpaer
(dopMBl TMPOBEAEHHS MPAKTUK B 3aBUCUMOCTH OT BHJa (BUAOB) JESITEIBHOCTH, Ha KOTOPBIH
(koTOpBIE) OpHEHTHpOBaHA oOpa3oBaTeiabHas mporpamma. (OOpa3oBaTenbHAs OpraHU3AIUS
UMEeT TIPaBO YCTAaHOBUTH WHbIE (OPMBI TPOBEACHUS TMPAKTUK JOMOJIHUTEIBHO K
ycranoBieHHBIM @T'OC BO mo nampasnenuto moarotoBku 22.03.01 — «MatepuanoBeneHue u
TEXHOJIOTUH MAaTEPHAIIOBY.

VYueOHass W (WIHM) TPOU3BOACTBEHHAS MPAKTHKH MOTYT TPOBOJUTHCS B CTPYKTYPHBIX
MOJPa3JIeIEHUSIX OpTaHU3aIUH.



JUis Uil ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI BBIOOP MECT MPOXOXKICHUS
MPAKTUK YYUTHIBAET COCTOSHUE 370POBhS U TPEOOBAHUS IO JOCTYITHOCTH.

B bnok 3 «l'ocynapcTBeHHass HMTOroBasi aTTECTalUus» BXOIUT 3alUATa BBITYCKHOMN
kBanM(pukanuonHoi padotel (BKP), BKIIOYas MOATOTOBKY K 3alllUTEe W MPOLEAYPY 3allWTHI, a
Tak)Ke IOJrOTOBKA W cJaya TOCYJapCTBEHHOTO O3K3aMeHa (eciu OpraHu3alus BKIIOYHIIA
roCyIapCTBEHHBIN 3K3aMEH B COCTAaB rOCYIapPCTBEHHOW UTOTOBOM aTTECTAIINH).

[Ipu pa3zpaboTrke mporpammbl OakanaBpuata oOydaromuMcs obecriedeHa BO3MOKHOCTD
OCBOCHUS JTUCIHHIUIMH (MOJIyJei) 1Mo BbIOOpY, B TOM 4YHCIE CHEIUAIM3HPOBAHHBIC YCIIOBHS
MHBaJMJaM U JIMIAM C OIPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3]I0pOBBs, B 00beme He MmeHee 30
MPOLICHTOB BapuaTuBHOM yactu broka 1 «/lucuumaunel (MOIYyIN)».

KonnuecTBo yacoB, OTBEJEHHBIX Ha 3aHATHUSA JIEKIIMOHHOIO TUIA, B 1eloM 1o bioky 1
«ductumumael (Moysn)» cocTaBisieT He Oosiee 50 MPOLEHTOB OT OOIIEro KOJUYECTBA YacOB
ayIUTOPHBIX 3aHATHI, OTBEICHHBIX HAa peann3anuro 3Toro bioka.

1.4. TpeboBaHUA K NOCTYNAIOIIEMY

TpeboBaHusi K MOCTyMAKMEMy ONPEICISIIOTCS (enepalbHbBIM 3aKOHOIATEIIbCTBOM B
oOmactu oOpazoBaHusi, B ToM uyucie [lopsakom mpuema Ha oOydeHHE MO 00pa30BaTEIbHBIM
mporpaMMaM BBICIIETO 00pa3oBaHUs — TMporpaMmaM OakandaBpuaTa Ha COOTBETCTBYOIIUIN
yueOHBI TO/I.

2. XAPAKTEPUCTHUKA TPO®ECCUOHAJIBHOM JEATEJIBHOCTH
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Obaacth npodeccuoHANBLHOM 1eSITeIbHOCTH BHITYCKHUKA

BbimyckHuK, oOcBOMBIIMH Iporpammy OakajaBpuara, B COOTBETCTBUM C BHJaMHU
npoeCCHOHATLHON JEATETPHOCTH, Ha KOTOPBIE OpPHEHTHpOBaHA MporpamMMa OakajgaBpuaTa,
rOTOB pelIaTh Cleayole NpohecCHoOHaIbHbIE 331a4H:

HAYYHO-HMCCJIeJ0BaTeIbCKAS M PACYETHO-aHAJIMTHYECKAS 1eSITeJIbHOCTD!

cOOp IaHHBIX O CYIIECTBYIOIIMX THUIAX M MapKaX MaTepuaioB, UX CTPYKType H
CBOMCTBaX MPUMEHHUTENBHO K PEIICHUIO TOCTABJIEHHBIX 33]1a4 C UCIOJIb30BaHUEM 0a3 JaHHBIX U
JUTEPATYPHBIX UICTOYHHUKOB;

ydactue B paboTe rpynibl CENUAINCTOB IPU BBITIOJTHEHUH 3KCIIEPUMEHTOB U 00paboTKe
UX Ppe3yapTaToB II0 CO3JIaHUI0, HCCIENOBAaHMIO M BBIOOPY MaTepUaloB, OLIEHKE MX
TEXHOJIOTHYECKUX M CIYy)KEOHBIX KadecTB MyTeM KOMIUIEKCHOI'O aHallu3a UX CTPYKTYphl U
CBOWCTB, (PU3HKO-MEXaHUUECKUX, KOPPO3UOHHBIX U JPYTUX UCIIBITAHUM;

cOOp HaAYYHO-TEXHUYECKOM MHPOPMAIMK IO TEMAaTUKE SKCIIEPUMEHTOB ISl COCTABICHUS
0030pOB, OTYETOB U HAYYHBIX NMyOIMKAlUN, y4acTHE B COCTaBIEHUH OTUYETOB 110 BBIITOJIHEHHOMY
3a/1aHuIo;

paboTa ¢ HOPMAaTUBHO-TEXHWYECKOH JIOKyMEHTallMed B CHCTeME CepTH(HUKALMU
MaTepUajoB M U3JEIHM, TEXHOIOTHYECKUX MPOIECCOB MX MOIY4YEHHUsS] U 00pabOTKH, OTUETHOM
JOKyMEHTAllMel, 3alucsIMU M NPOTOKOJAMH XOJa W pe3ysbTaTOB  JKCIIEPUMEHTA,
JIOKyMEHTaIMel Mo TeXHUKe 0€30MacHOCTH U 0€30MacHOCTH JKU3HEIEATEIbHOCTH;

y4yacTue B paboTe rpymibl CIELHATUCTOB MPH pa3padOTKe TEXHOIOTHYECKUX MPOLECCOB
MPOU3BOJICTBA, O0OpPaOOTKM M MOIU(DHUKAIIUA MaTEpPUATIOB WM TOKPBITUH, JETalled W HW3AETUH,
CUCTEM YIPABJIECHUS TEXHOJIOTHUECKUMHU IIPOLECCAMH;

BEJICHUE JCJIONPOU3BOJCTBA, O(QOpMIECHHE TPOEKTHOW U pabodeil TEeXHUYECKOM
JIOKYMEHTAIlMH, COCTaBJICHUE aKTOB 3aIIMCEI U MPOTOKOJIOB HAa IPOU3BO/ICTBEHHBIX y4acTKax;

BBITIOJTHEHHE TPeOOBaHUI HOPMATUBHOM JOKYMEHTAIMM MpPH pa3paboTKe MpPOEKTHOM U
TEXHUUYECKOH TOKYMEHTAIINH;

NPOU3BOJACTBEHHAS] M IPOEKTHO-TE€XHOJIOTHYeCKasl 1eATeJIbHOCTD:

ydJacThe B TOJIyYEHUH U HCIIOJIb30BaHMM (00paboTKe, IKCIUTyaTallid U yTHUIIM3AlWN)
MaTepuasoB Pa3IMYHOIO Ha3HAUEHUS, IPOEKTUPOBAHUU BBHICOKOTEXHOJOTHYHBIX MPOILIECCOB HA
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CTaJ1¥ ONBITHO-MPOMBIIIJICHHBIX UCTIBITAHUN U BHEPEHUS;

y4acTHE B OPTaHU3AINH Pab0UYrX MECT B MOApPa3ICICHUH, OOCTYKUBAHUU U TUATHOCTHKE
U3MEPUTENIbHBIX MPUOOPOB U  HCIHBITATEILHOTO OOOpPYAOBaHUS, KOHTPOJE COOIIOACHUS
TpeOOBaHUI KauecTBa MPH MPOBEICHUU U3MEPECHHIA U UCTIBITAHUH, 00pa0b0TKE TaHHBIX;

ydacTue B pa3paboTKe TeXHMUYECKUX 3aJaHUil Ha BBINOJIHEHHWE W3MEPEHU, UCIIBITAaHUMH,
HAy4HO-UCCIIEI0BATENLCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT;

ydyactue B paboTe MO CTaHJapTHU3alllH, MOJITOTOBKE M IPOBEIEHUIO0 CepTU(UKAILMU
MPOIIECCOB, O0OPYIOBAaHUS U MATEPHAIIOB, MOATOTOBKA JOKYMEHTOB TPH CO3JAaHUH CHUCTEMBI
MEHEKMEHTa KaueCTBa B OPraHU3aLlNY;

MPOEKTUPOBAHNE BBICOKOTEXHOJOTHYHBIX IPOLECCOB B COCTABE NMEPBHUYHOIO MPOEKTHO-
TEXHOJIOTMYECKOT0 WIH UCCIEA0BATENIbCKOr0 MOIpa3IeICHUs;

pa3paboTKa IPOEKTHOU U pabodell TEXHUUYECKOUN TIOKyMEHTAIIUH.

2.2. O0beKThI NPO(ecCHOHAIBHOM NeATeJIbHOCTH BbIITYCKHUKA

OObexTamu Npo(hecCUOHAIBHON JESTENbHOCTH BBITYCKHUKOB, OCBOMBLIMX IPOrpamMMy
OakanaBpuarta, sIBJISIOTCS:

OCHOBHBIE TUIIbI COBPEMEHHBIX KOHCTPYKLIMOHHBIX U ()YHKIIMOHATIbHBIX HEOPraHUUECKUX
(MeTaIMYeCKuX U HEMETAUIMYECKUX) U OpraHM4ecKuX (MOJIMMEPHBIX U  YIVIEPOJHBIX)
MaTepuajoB; KOMIIO3UTOB M TUOPUAHBIX MaTepUANIOB;, CBEPXTBEPAbIX MAaTEpUANIOB;
MHTEJUIEKTYaJIbHBIX 1 HAHOMATEPHUAJIOB, INICHOK U TIOKPBITHIA;

METO/bl U CPEACTBA UCIBITAHUN M AMArHOCTUKH, MCCIECIOBAHUS M KOHTPOJS KauecTBa
MaTepHaJoB, MJICHOK M MOKPBITHH, MOITy(paOpHKaToB, 3ar0TOBOK, JIETaJeH M U3/ENUil, BCE BUIbBI
UCCIIEI0BATEIbCKOIO, KOHTPOJIBHOTO M HCHBITATEIBHOTO O000pYIOBaHMS, aHAIUTUYECKON
amnmapaTypbl, KOMIBIOTEPHOE MpOTrpaMMHOE oOOecreueHue st 0oO0pabOTKU pe3yIbTaTOB U
aHaiu3a IIOJly4YeHHbIX JIaHHBIX, MOJEIMPOBAHUS TIIOBEIECHUS MAaTepUalioB, OLECHKH U
IPOTHO3UPOBAHMS UX IKCIUTyaTAIIHOHHBIX XapaKTEPUCTHK.

TEXHOJIOTUYECKHE MPOLIECCHl IPOU3BOJICTBA, 00Pa0OTKH U MOAM(UKALUN MATEpPUaIOB U
MOKPBITUH, IeTaJIel U U3JeNnii; 000pyA0BaHNE, TEXHOJIOTHYECKAsh OCHACTKA U MPUCIIOCOOJICHUS;
CHCTEMBI yIIpaBJIEHUs TEXHOJIOTHYECKUMU MPOLIECCAMU;

HOPMATHBHO-TEXHUYECKass JOKYMEHTAI[sl W CHCTEMBl CEPTH(QHKAIMKA MaTepHajoB M
U3JIeNuil, TEXHOJIOTHYECKUX MPOLECCOB MX MOJIYYEHUs U 00pabOTKHU; OTUYETHAs IOKyMEHTAalus,
3alUCH W TIPOTOKOJIBI XOJa M PE3YyJIbTaTOB HKCIEPUMEHTOB, TOKYMEHTALUSl IO TEXHUKE
0€30MacHOCTH U 0€30IaCHOCTH JKU3HEESTEIbHOCTH.

2.3. Buabl npogeccuoHaIbHOM 1eITeIbHOCTH BbINYCKHUKA

Bunsl mpodeccnoHanbHOM  JESTENBHOCTH, K KOTOPHIM TOTOBSATCS  BBITYCKHHUKH,
OCBOMBIIIKE MpOrpaMMy OakajiaBpHara:

HAYYHO-HMCCIIEIOBATENbCKAS U PaCUeTHO-aHATUTHYECKAst - OCHOBHASI,

MIPOU3BO/ICTBEHHAS U MPOEKTHO-TEXHOJIOTHYECKAS.

[Ipu pazpaboTke u peanuzaiuu nporpamm OakaaBpuara oOpazoBaTeibHas OpraHU3aIMs
OpPUEHTHpPYETCS Ha KOHKPETHBIH BUJ (BHUIbI) MPO(ECCHOHANBHON NEATENbHOCTH, K KOTOPOMY
(koTOpbIM) TOTOBHUTCA OakajmaBp, HCXOJsi W3 TOTPEOHOCTEM pbhIHKA TpPyAa, Hay4dHO-
UCCIIEI0BATEIbCKOTO U MaTepUAIbHO-TEXHUUECKOTO pecypca 00pa3oBaTelbHON OpraHu3aluu.

3. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMbI BAKAJIABPUATA

3.1. B pe3ynbTrate OCBOEHHUS MPOTPaMMbl OakajaBpuaTa y BBITYCKHHKA JOJKHBI OBITh
chopMUpOBaHBIl  OOMIEKYJIbTYpHBIC,  OOIIENpOodecCHOHANbHBIE W MPOQeCCHOHATbHBIS
KOMITETEHITHH.

3.2. BwImyckHHK TporpaMMmbl OakanaBpuaTa JODKEH 00JagaTh  CIEAYIOIIUMU
001eKkyJbTypHBIMH KoMneTeHuussMu (OK):

CIOCOOHOCTBIO HCIONIB30BaTh OCHOBBI (PUIOCOPCKUX 3HAHMM A1 (POPMUPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);



CIOCOOHOCTBIO aHAJIN3UPOBATh OCHOBHBIE ATANbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHsI 001IecTBa s PopMHUPOBaHUs rpaxkaanckoi mosurmu (OK-2);

CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI 3KOHOMHUYECKHMX 3HAaHUH B pa3iMuHBIX chepax
nesirenbrocTr (OK-3);

CIOCOOHOCTBIO HCIOJB30BATh OCHOBBI IIPABOBBIX 3HAaHUI B pas3aMuyHbIX cdepax
nesirenbaocTr (OK-4);

CIOCOOHOCThI0 K KOMMYHMKALIMM B YCTHOM M INHUCBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM  fA3BIKaxX JUI1 pEIIeHUs 3a7ad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO PabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHUMAS COIUAIBHBIC,
ITHUYECKUE, KOHPECCHOHAIBHBIC ¥ KyabTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K CaMOOpraHu3aliu U camoodpazobanuto (OK-7);

CIOCOOHOCTBIO MCIIOJIB30BaTh METOJbl M CpeAcTBa (U3NYECKOM KyJIbTYPbI JUIS
o0ecrieueHHs OJHOLIEHHOM colmaiibHO# 1 npodeccnonansHoi nestenpnoct (OK-8);

TOTOBHOCTBIO I10JIb30BaTbCsl OCHOBHBIMH METOJAaMHU  3aIlUThl [IPOU3BOJICTBEHHOI'O
NepcoHala M HACeJICHHsS OT BO3MOXHBIX IIOCIEACTBUN aBapuid, KartacTpod, CTUXMUHBIX
oencrauii (OK-9).

3.3. BrmyckHuk, ocBoMBIIMI TporpaMmy OakamaBpuara, JOJDKEH —00JaaaTh
cienyomuMy odmenpopeccnonaibHbiMu komnerenuusivu (OIIK):

CIOCOOHOCTBIO pEeIIaTh CTAaHAAPTHBIE 33Ja4d MPO(ECCHOHATBHON JEATEIILHOCTH Ha
OCHOBE MH(OPMAIMOHHON U OMOaMOrpapuuecKoi KylIbTyphl C IPUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHA W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3omacHoctu (OITK-1);

CTIIOCOOHOCTBIO MCIIOIB30BaTh B MPO(ECCHOHANBHON AESATETLHOCTH 3HAHUS O MOIXOAaX H
METO/axX TMOJY4YEHHUS DPE3yJbTaTOB B TEOPETHMUYECKUX U HKCHEPUMEHTAIBHBIX MHCCIIEIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NPUMEHATh (DyHJaMEHTaJIbHbIE MaTeMaTU4YeCKHe, eCTECTBEHHOHAYYHbIE U
00IIeMHKCHEPHBIC 3HAHUS B IpodeccroHanbHoil aestenbHoctu (OITK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO U MPAKTUKY Ul pelleHus MHxeHepHbIx 3axau (OITK-
4);

CIOCOOHOCTHIO MPUMEHSATh B MPAKTUYECKOM NEATETbHOCTH MPUHLUIBI PAllMOHATIBHOTO
UCIIOJIb30BAHUSI MTPUPOIHBIX PECYPCOB M 3aIUThI OKpyx)atoieit cpeast (OITK-5).

3.4. BblnyckHUK  mporpaMMmbl  JOJDKEH — 00jazaTh  NpoecCHOHAIbLHBIMH
kommnerenuusiMu (IIK), coorsercTByronmmu Buay (Buaam) npohecCuoHaIbHON AeITEeIbHOCTH,
Ha KOTOpBIH (KOTOpBIE) OpUEHTHPOBAaHA porpaMma OakanaBpHuara:

HAYYHO-HMCCJIeI0BATeIbCKAS U PACYETHO-AaHAJIUTHYECKAS 1eSITeIbHOCTh:

CIOCOOHOCTBIO  MCIOJIB30BaTh COBPEMEHHBbIE HMH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH, TJ00albHble HWH(OPMAllMOHHBIE pPECYpChl B HAy4yHO-HMCCIEI0BAaTENbCKOW U
pacyeTHO-aHAIUTHYECKON JAEATeNbHOCTH B OOJIACTHM MAaTepHAJOBENCHHS M TEXHOJOTMU
marepuanos (ITK-1);

CIOCOOHOCTBIO OCYIIECTBIATh COOp JaHHBIX, M3Yy4aTh, AHAIM3MPOBATH M 0000LIATH
HAayYHO-TEXHUUYECKYI0  HMHQOpMAlMI0 [0 TeMaTHKe  HCCleNoBaHus, pa3paboTke U
UCITIOJIb30BAaHUIO TEXHUUYECKOW JOKYMEHTAllMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM I10
BOIPOCaM HHTEJUIEKTyaJIbHONH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MaT€HTOBaHHUIO,
oopmiiennto Hoy-xay. (ITIK-2);

TOTOBHOCTBIO HCIOJIb30BaTh METOJABl MOJEIUPOBAaHUS MpPU TMPOTHOZUPOBAHUU H
ONTUMM3ALMKM TEXHOJIOTMUECKHUX IIPOLIECCOB M CBOMCTB MAaTE€pHAIOB, CTAaHAAPTU3ALUUA U
ceprudukanmu Marepuanos u npoieccos (I1K-3);

CMOCOOHOCTBIO MCIIONIB30BaTh B HCCIENOBAHMAX M pacdyerax 3HaHUS O MeTojax
HCCJIEIOBaHMSI, aHalIM3a, TUArHOCTUKUM M MOJEIMPOBAHUS CBOMCTB BEIIECTB (MaTepuaios),
(GU3MUeCKUX M XUMHUYECKUX IpoIeccax, MPOTEKAIUIMX B MaTepuaylaXx MpH HX MOJyYEeHHUH,
o0pabdotke u momudukanuu (I1K-4);



TOTOBHOCTBIO BBINOJIHATH KOMIUIEKCHBIE MCCIEAOBAHUS W HWCIBITAHUSA TMPH H3YyYECHUU
MaTepuajoB W W3JCIHUH, BKIIOYAs CTAaHAAPTHBIE W CEpTU(UKAIIMOHHBIE, MPOIECCOB UX
IIPOM3BOJICTBA, 00paboTku U Mmoaudukanuu, (ITK-5);

CIIOCOOHOCTBIO HCIONB30BaTh Ha MPAKTUKE COBPEMEHHBIC MPEICTABICHHUS O BIUSHUU
MUKpPO- M HAHO- CTPYKTYpbl Ha CBOMCTBa MaTEpHUajOB, MX B3aUMOJEHUCTBUU C OKpY’Karollei
CpezoH, moJisiMu, yactuiiamu u usnydenusmu (I[1K-6);

CIIOCOOHOCTBIO BBIOMPATh U MPUMEHSITH COOTBETCTBYIOIIME METOIbl MOJEIHPOBAHUS
(PHU3HUECKUX, XUMUUECKHX M TeXHOJIorHueckux mpoieccos ([1K-7);

TOTOBHOCTBIO HCIIOJIHATH OCHOBHBIE TPEOOBAaHUS AEIOMPOU3BOACTBA MPUMEHUTEIHHO K
3aMuCsSIM U TIPOTOKOJaM; O(QOPMIISITh MPOCKTHYIO M PabOdyr0 TEXHUYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH C HOpMAaTUBHBIMU qoKkymeHTamu (ITK-8);

TOTOBHOCTBIO YYacCTBOBATh B pa3pabOTKe TEXHOJOTHYECKUX IMPOIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPBHITUN, MATEPUATIOB U U3JIEIHUIA U3 HUX, CUCTEM YIIPABIICHUS TEXHOJIOTUYECKUMU
nporieccamu (I1K-9);

NPOU3BOJACTBEHHASI M NPOEKTHO-TEXHOJIOTHYECKasl 1eATeJIbHOCTbD:

CIIOCOOHOCTBIO OIICHMBATh KAueCTBO MATEPHAJIOB B MPOM3BOACTBEHHBIX YCIOBHSIX Ha
CTa MU OIBITHO-POMBIIIICHHBIX UcTbITaHuil 1 BHeapeHus (ITK-10);

CIIOCOOHOCTBIO IPUMEHSTh 3HAHUS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECCKHIX
U OpraHMYeCKUX MaTepuasnoB, MPHUHIMIIAX BbIOOpa MaTepHaloB MJis 3aJaHHBIX YCIOBUM
OKCIUTyaTallil C Y4eTOM TpPEOOBAHHWA TEXHOJOTHYHOCTH, 3KOHOMUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, OKOJOTMUECKHUX [MOCIEACTBHI WX TNPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHUHBIX TporieccoB (ITK-11);

TOTOBHOCTBIO Pa0OTaTh Ha OOOPYJOBaHMHM B COOTBETCTBUU C MpaBUIAMH TEXHUKU
0€30MMacHOCTH, MPOU3BOJICTBCHHON CaHUTAPUH, TIOKAPHON OE30MACHOCTH U HOPM OXPaHbI Tpy/a
(TIK-12);

CIIOCOOHOCTBIO  HCIIOJIb30BaTh HOPMATHBHBIE W METOJIWYCCKUE MAaTEPHAIBl IS
MOJATOTOBKA U OGOPMIICHUS TEXHUYECKUX 33/JaHUN Ha BBIMIOJHEHUE W3MEPEHMM, HUCIIBITAHUH,
HAYYHO-HMCCIICI0BATEILCKHUX M OMBITHO-KOHCTPYKTOPCKuX padot (ITK-13);

TOTOBHOCTBIO  HCHOJB30BaTh TEXHHUUYECKHE CpEACTBA HU3MEPEHUS U  KOHTPOJI,
HEOOXOIUMBIC TPU CTAHAAPTU3ANNN U CEPTUDUKANNNA MATEPHAIIOB U TPOIECCAX MX MOTYICHUS,
UCIIBITATEIBLHOTO U MPOU3BOACTBEHHOTO 00opynoBanus (ITK-14);

CIIOCOOHOCTBIO OOecrneunBaTh YPHEKTUBHOE, IKOJOTUUECKH U TEXHUYECKH Oe30macHoe
MPOU3BOJICTBO Ha OCHOBE MEXaHW3allMd W aBTOMATH3allMK MPOU3BOJCTBEHHBIX IPOIECCOB,
BBIOOpA M IKCILTyaTaIlluu 00OpYyIOBAaHUS M OCHACTKH, METOJIOB M MPUEMOB OpPTaHU3AIHNH TPYIa
(TTIK-15);

CIIOCOOHOCTBIO HCIONB30BaTh HA TPOM3BOJICTBE 3HAHUS O TPATUIIMOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX IMpolleccaX M OIepalusX, HOPMAaTUBHBIX M METOAMYECKHUX MaTepuaiax o
TEXHOJIOTUYECKON TIOJITOTOBKE TMPOM3BOJACTBA, KAa4eCTBY, CTAHIAPTHU3ANMH W CEPTUHUKAINAN
U37IeIM ¥ TIPOIIECCOB € DIIEMEHTaMH 3KoHOMHYeckoro aHanu3a (ITK-16);

CIIOCOOHOCTBIO ~ HCIONB30BaTh B MPOPECCHOHAIBHOW  JEATEIBHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTHYECKUX IMPOIIECCOB, Pa3pabOTKH TEXHOIOTUYECKOW JTOKYMEHTAIIUH,
pacdyeToB W KOHCTPYUPOBAaHHS JeTalied, B TOM YHCJIE C WCIOJb30BaHUE CTAaHJIAPTHBIX
nporpammusix cpeacts (ITK-17).

4. OPTAHMU3ALUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALINN
IHPOI'PAMMbBI BAKAJIABPUATA

4.1 O01mas xapaKkTepucTHKA 00Pa30BaTeJbLHOI 1eATeJTbHOCTH

OO6pa3oBarenbHas A€ATEIBHOCTD MO MporpaMMe OakaiaBpuaTa npeaycMaTpUBaeT:

— TIpOBeJeHHE YYEOHBIX 3aHATUH MO JUCHUIUIMHAM (MOAYNsAM) B (opMe JIEKLHUH,
CEMUHApPCKUX 3aHATUN, KOHCYJIbTAllMM, Jab0paTopHbIX paboT, HHBIX ¢opM oOyueHus,
IPEIYCMOTPEHHBIX Y4€OHBIM TJIAHOM;



—  NOPOBEACHUE MPAKTUK;

— POBEACHUE HAYYHBIX HCCIEIOBAHUM B COOTBETCTBUHM C HAIPABICHHOCTHIO
(mpoduiieM) mporpamMmbl OakanaBpuarta,

—  TPOBEACHHWE KOHTPOJISI KAYeCTBA OCBOCHMSI MPOTPaMMEBI OakaiaBpuara MmocpeCTBOM
TEKYIIero  KOHTPOJII  YCIEBAaeMOCTH, IPOMEKYTOYHOM  aTTecTaluud  OOydaroluxcs,
roCyJapCTBEHHON UTOTOBOM aTTecTalii 00y4aroInXCs.

4.2. Y4eOHbIi NJIAH NOATOTOBKHU 0aKaJIaBpPOB

VY4eOHblil TIaH MOArOTOBKM OakalaBpOB pa3paboTaH B COOTBETCTBUHU C TPeOOBAHUSIMU
@DenepanbHOTO rOCYIapPCTBEHHOIO 00Pa30BaTENBHOIO CTaHAApTa M0 HAIPABICHUIO MOJATOTOBKU
22.03.01 — MarepuajioBeJleHHE M _TEXHOJOIMH MATEPHAJIOB, YTBEPKICHHOMY IMPUKA30M
MunuctepcrBa oOpasoBanus U Hayku Poccuiickoit @enepauuu ot 12.11.2015 r. Ne 1331.

B ydyeOHoM muiaHe oTtoOpaxkeHa JIoTWYecKash MOCIeA0BAaTEIbHOCTh OCBOCHUS OJIOKOB U
paznenoB OOIl (AUCUUIUIMH, TMPAKTHK), OOECIEUMBAIOIIUX (OPMUPOBAHUE KOMIICTCHIIHM.
VYka3zana oOuiasi TpyJ0€MKOCTh AUCHUIUIMH, MOJIYJIEH, MPAaKTUK B 3a4E€THBIX €IUHUIAX, a TAKKe
uX 0o0mIas U ayAUTOpHAs TPYAOEMKOCTh B Yacax.

VY4eOHblii TUIaH  HOArOTOBKM  OakanmaBpoB 1mo  HampaBinenuto 22.03.01 —
MarepuajioBeieHHe W TeXHOJOIMH _MaTepuajoB, npopmwis «MaTepuajnoBeienue u
TEXHOJOTHM HAHOMATEPUAJIOB M HAHOCHCTEMY, TIPHUIIAraeTcs.

4.3. KanennapHblii yueOHblii rpauk

[TocnenoBaTenbHOCTh peajM3allid MPOTpaMMbl OaKaldaBpOB MO TOJaM U CEMecTpam
(BKJIFOUAs] TEOPETUYECKOE OOy4YeHHE, MPAKTHKH, HAay4HBIC WCCICAOBAHUS, MPOMEKYTOUYHBIE U
TOCY/IapCTBEHHYIO WUTOTOBYIO aTTECTAIMH, KaHWUKYJIBI) MPHBOIUTCS B KaJCHIAPHOM y4eOHOM
rpaduke (MPHIOKEHUE — KAJICHIAPHBIH y4eOHbII rpaduk).

4.4. AuHoTauun paGo4ux NPOrpaMMm JHCIHUIIUH
4.4.1. IucuMmyimHbl 003aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTauus padoyeii MPOrpaMMbl AU CHUTLIHHBI
«AHocTpauublii si3pik» (b1.5.01)

1. Heab aMCUMIIMHBL: TPUOOpPETEHHE CTyAEHTaMH OOIIel, KOMMYHHUKAaTUBHOM U
npodecCHOHATBPHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTJENbHBIX JTamax s3bIKOBOM
MOJATOTOBKH  TIO3BOJISIET ~ MCIONB30BaTh ~ HMHOCTPAHHBIM  SI3BIK  MPAKTHYECKHM Kak B
npodeccuOHaIbHON (TMPOM3BOACTBEHHOW M HAayyHOW) JAEATeNbHOCTH, TaKk M JUIs Lejiel
caMoo00pa3oBaHMsI.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4yalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KeH:

Obnaoams cnenyromumu oouekyibTypasiMu (OK), obmenpodeccruonansaeiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHuusaMu:

CMOCOOHOCThI0 K KOMMYHMKALIMM B YCTHOM M TNHUCBMEHHOH (opmMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKaxX JIISl  peIIeHUs 3a7a4  MEXKIMYHOCTHOTO W MEKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);

3HamMb:

OCHOBHBIE CIOCOOBI COYETAEMOCTHU JIEKCUYECKUX €IMHUIl U OCHOBHBIE CIOBOOOpa3zoBa-
TeJIbHBIE MOJIENH;

PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPayKEHHH Mo eCCHOHATLHON peuH;

OCHOBHBIE TIpUEMBl W METOIbI pedepUpOBaHUS W AHHOTUPOBAHHS JIUTEPATYPHI IO
CHELHATbHOCTH;
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MACCUBHYIO JIEKCUKY, B TOM 4YHCJEe OOLIEHAYYHYIO U CHEIHAbHYI0 TEPMUHOJIOTHIO, He-
00X0IMMYI0 JIJIsl paOOThI HAJl TUTIOBBIMU TEKCTAMH,

MpHeMbl pabOThI C OPUTHHAIBHOM JINTEPATYPOH MO CHEIUATBHOCTH;

ymemy:

paboTaTh C OPUTHHAIBHOM JTUTEPATYpPOI 10 CIEUATBHOCTH;

paboTaTh CO CIOBapeM; BECTH JICIOBYIO MEPEIUCKY HA H3y4aeMOM S3BIKE;

BECTU PEUYEBYIO JIEATEIbHOCTh MPUMEHHUTENBHO K chepe ObITOBOM U mpodheccHoHaIbHOM
KOMMYHUKAIUU;

gnademsn:

HaBBIKAMU U YMEHUSIMH PEYEBOI JIEATENIbHOCTH NPUMEHHTEIBHO K cepe OBITOBOH H
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBAMH ITyOJIMYHON peyu;

dbopmMamMu JETOBOM TEPEeNnuCKH, HaBBIKAMHU IIOATOTOBKM TEKCTOBBIX JOKYMEHTOB B
yIpaBIECHYECKON JesITeIbHOCTH;

OCHOBHOW MHOSI3bIYHOM TEPMUHOJIOTUEN CIIEHUAIBHOCTH;

OCHOBaMU peepupoBaHus U aHHOTUPOBAHUS JTUTEPATYPHI MO CIIEHUATBHOCTH.

3. KpaTkoe coep:kaHue AU CUHHIIUHBI

Beenenue. [Ipeamer u posib nHOCTpaHHOTO si3bIKa. KpaTkue ucropuueckue cBeieHus oo
M3y4aeMOoM S3bIKe. 3a]]a4i ¥ MECTO Kypca B MOJrOTOBKe OaKaiaBpa TEXHUKU U TEXHOJIOTHH.

Monyns 1. |.I'pammarrueckue TpyAHOCTH U3y4aeMOro S3bIKa:

1.1 JInynble, npuTsAKaATEIbHBIE U IPOUHE MECTOUMEHUS.

CrpshkeHue riaroia-cBsizku. V3MeHeHHe riarona-cBs3Kd B (hOpMax HACTOSIIETO
BpemeHu. OOpa3zoBaHME pa3IUYHBIX BHIOBPEMEHHBIX (OPM C TOMOMIIBIO TJIaroyia-CBSA3KH.
OOpa3zoBanue u ynorpebineHue (GopMm MmaccCUBHOTrO 3ainora. l3MeHeHue Tiaroia-cBsi3Kd B
pa3nuuHbIX (opMax Mpomieamero M Oyaymero BpeMeHH. [aron-cBs3ka B OTPHLATENBHBIX
MPETIOKECHHSIX.

1.2 Tlopsmox cnoB B mpemioxkeHuu. l[IpsiMoil TOpAIOK CIOB YTBEPAUTEIBHOTO
OPeUIOKEHUST B PAa3IMYHBIX BHJIOBPEMEHHBIX ¢opMmax. l3MeHeHue Tmopsaka CIOB B
BOIPOCUTEINBHBIX MpeAokeHusaX. [Topsaok cioB U OCTpOeHNE OTPULIATENIbHBIX MPEIJI0KEHUM.
OMpaTtuyeckne KOHCTPYKIUH.

Mogyns 2. |l.UTenne TeMaTHYECKUX TEKCTOB:

2.1. BBenenue B cielMaibHOCTh

2.2 1.1. Mennenees

2.3. PXTY um. JI.1. Mennaeneena

[lonsaTre 0 BHMAax YTEHUs Ha NpUMEpax TEKCTOB O Xumuu, nanomexworo2uu, M.
Menoeneese, PXTY um, /[.1U. Menoeneesa.

AKTHUBH3AIUS JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

Moayns 3. Ill.IIpakTuka yCTHOH pedn 1o TeMam:

3.1. «'oBopuM 0 cebey,

3.2. «B ropoge»,

3.3. «PaiioH, rae s KUBYy».

MoHosnoruueckasi pedb Mo teme «o cede». MoHoornueckas pedb Mo TeMe «o cebey.
Jlexcuueckne 0COOEHHOCTH MOHOJIOTHYECKON peun. PedeBoii STUKET MOBCETHEBHOTO OOIICHUS
(3HAKOMCTBO, IPEJCTABICHHUE, YCTAHOBJICHHUE U MOJJEpKaHUE KOHTAKTa, 3allpoCc M COOOIIeHNe
uH(popMaluu, MoOYyXKJAeHHEe K JeHCTBHUIO, BBIpaKeHHE MpochObl, cornacus). doHeTHueckue
XapaKTEePUCTHKN H3ydaeMoro si3bika. OCOOEHHOCTH IHAJOTMYECKOW pPedYH IO MPONHAECHHBIM
TeMaMm.

Oom1ee konuyecTBO Moayei - 3.

4. O0beM yueOHOM JUCUMIIJIMHBI

Cewmectp
Beero 1 cemecT 2 ceMmec
By yaeOHOM paboThI - p Y
3E | Axan. 4. | 3E If{aﬂ' 3E | Axan. 4.
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O01mast TpPyA0EMKOCTh TUCIUTIITNHBI 8 288 4 144 4 144
KonrakTHass padora —  ayaIMTOpPHbIE 21 80,8 13 | 484 08 304
3aHATHS:
Uleknu - - - - - -
[TpakTrueckue 3aasitus (I13) 2,1 80 1,3 48 0.8 32
JlaGopaTopusie padoTs (JIP) - - - - - -
CamocTosiTejibHasi padoTa 4.9 171,6 2,7 | 95,6 2,2 76
KoHTakTHas caMocTosTeNbHasl paboTa
CamocTosTeabHOoe H3YYCHHE pasnenos| 4.9 171.6 2,7 95,6 2,2 76
TACIIUIIIHHBI
Buabl KOHTpOJIA:
Buo konmponsa (3au /3a4 c oy.) + + + +
JK3aMeH 1.0 35.6 1 35,6
KoHTakTHass pabota —  TPOMEKYTOUYHAs 08 04
aTTeCTaIus 1.0 ’ 0.4 1 '
[ToaroToBKa K 3K3aMeHY. 35.6 35,6
By MTOrOBOro KOHTPOJISA: 3auer JK3aMeH

Beero 1 ceMeCTpceMeCTZI)ceMeCTp
Bun yuebHo# paboThl

3E | Actp.u. | 3E |Actp.u.| 3E |Actp.u.

O011as TPYA0EMKOCTh TUCITUILUIHHBI 8 288 4 108 4 108
KonTtakTHass  pa6ora —  ayAUTOpPHBIE 21 60,6 13 | 363 08 24,3
3aHATHA:
JIeknnu - - - - - -
[Tpaktuyeckue 3ausatus (I13) 2,1 60 1,3 36 0.8 24
JlaGopaTopusie padoTs (JIP) - - - - - -
CamocrosiTejibHas padoTa 49 128,7 2,7 | 71,7 2,2 54
KonTakTHas camocTosTenbHas paboTa
CamMocTosTeIbHOE U3y4eHUE paznenos| 4.9 128,7 2,7 717 2,2 54
MU CIIATIINHBI
Buabl KOHTpOJIA:
Buo konmponsa (3au /3a4 c oy.) + + + +
JK3aMeH 1.0 26,7 1 26,7
KonTtaktHass paborta —  TPOMEXKYTOUHAs 0.6 03
aTTeCTAIU 1.0 ’ 0.3 1 '
[ToAroToBKa K DK3aMEHY. 26,7 26,7
Bua MTOroBOro KOHTpPOJIs: 3auer JK3aMeH

AHHOTanMs padoyeid MPOrpaMMbl AUCHUTNIIHHBI
«®unocopusn» (b1.5.02)

1. Heap qucHMIUIMHBI. cHOPMHUPOBATH Y CTYACHTOB KOMIUIEKCHOE MpEICTaBICHHE O
poiu U mecte puimocopur B CHUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX M ECTECTBEHHBIX HAYK,
NO3HAKOMUTh HMX C OCHOBaMU (PHUIOCOPCKOro 3HAHUS, HEOOXOAWMBIMH ISl PEHICHHS
TEOPETHUYCSCKHUX U TIPAKTHICCKUX 3a7a4.

2. B pe3yabraTre wu3yyeHUsi IUCHUILUIMHBI OOy4YaWINMiicCA 1O NporpamMme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamys cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnereHusamMu:
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CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBBI (UIOCOMCKUX 3HAHUU JUIsi (OPMUPOBAHUS
MUpoBo33peHdeckoi mosuimu (OK-1);

CIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCIPUHUMAS COLIMAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KyIbTypHbIe pasnuuus (OK-6);

3Hamy:

OCHOBHOE COZEp)KaHUE TIaBHBIX (PUIOCO(CKHUX IIKON M HANpPABICHUH, MPEACTABUTEICH
9TUX IIKOJ, CBSI3b M paziuyue HuX QuIocopckux wuueH, CBA3b HCTOPUKO-PUIOCOPCKUX
KOHIIEIINI ¢ COBPEMEHHBIMH MTPOOIEMaMU WHIANBUAYATHHON U OOIIECTBEHHOW KU3HU;

ymemy:

MOHMMAaTh M AHAJIM3HPOBATH MHUPOBO33PEHYECKHE, COLMANBHBIE M WHIAMBHyalbHbIC
po0JIeMbl COBPEMEHHOMN KHU3HU; TPAMOTHO BECTH JUCKYCCHUIO, apTyMEHTUPOBAHHO OTCTauBaTh
CBOIO TMO3MIIMIO N0 3HAYUMBIM (PHIOCOPCKUM IMpOoOIeMaM COBPEMEHHOM JKHM3HH, OMUPAsCh Ha
HapaOOTaHHBIH B HUCTOpUU (uiIocohur MaTepuall; MPUMEHITh IOJy4YeHHBbIE (uaocodckue
3HAHUS K PEIICHUI0 MPo(ecCHOHANBHBIX 33/1a4;

gnademsn:

MpECTaBICHUAMU O (QMIOCO(PUHN KaK HayKe W CHCTEME LIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTapHOTO 3HAHUS; OCHOBaMH (UIOCOPCKOTO MBIILIICHUS; KaTeropuaibHbIM ammapaToM
U3y4aeMOl IUCIUILTUHBI, (PUI0COPCKIMH METOAaMHU aHaIHM3a Pa3IMYHBIX MPoOIeM, HaBBIKAMU
dunocopckoit  KymbTypbl Ui  BBIPA0OTKH  CHCTEMHOTO, IEJIOCTHOTO  B3IJIsAa  Ha
JeMCTBUTEIIEHOCTh M MECTO XUMHUH U XUMUYECKOH TEXHOJIOTHUH B IEJIOCTHON KapTHHE MUDA.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

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

Moayasb 1. OcHOBHBIE (HUI0COPCKHE HIKOJIBI.

AnTtnuHas  punmocodus  (mocokpatuku, coductel, Cokpar, emokpur, Ilnaron,
ApHCTOTENb, JUIMHUCTUYECKH-pUMCKas Quiocodus). OCHOBHBIE MPOOIEMBI CpEeIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. dwnocodust Hooro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas kmaccuyeckas ¢unocodus. Pycckas ¢unocodus XIX —
XX BB. OcHOBBI MapKcUCTCKOH (Quimocopuu. OCHOBHBIE HANpaBICHUS COBPEMEHHOMN
bunocodum.

Moayan 2. dunocodckre KOHUENUUU ObITHS U MO3HAHMS.

IIpobnema ObiTus B uctopuu ¢unocopuu. I[loHATHA MaTepUaIbHOTO U MJICATBHOTO.
OcHoBHble (unocockue HalpaBlIeHUs: MaTepuain3M U uaeanusM. [IpuHiun riaolanbHOTrO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOU KapTHHE MUpA.

Konneniuy npocTpancTBa U BpeMEHH B UCTOPHU GHIIOCOUHN U HAYKH.

ITpoucxoxxaenue co3Hanus. Ponb Tpyaa B MPOUCXOKIEHUN CO3HAHUs. M teanucTuueckue
U MaTepualucTUYecKue KoHuenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HaTenbHOE U
6ecco3narenbHoe. CozHaHMe U s3bIK. CO3HAHME U CaMOCO3HAHME.

Konnenmuu rtHOCeonoruu B HUCTOpUH  (UIOCODUH: CEHCyallu3M, PpAaIMOHAIU3M,
CKENTHIIM3M, aTHOCTUIIM3M, KOHIEMIINS BPOXKAECHHBIX UEH, anpuopu3M. J[nanekTuka no3HaHus:
YYBCTBEHHOE M paninoHaIbHOE. OCHOBHBIE TEOPHH UCTHHBI.

Mopnyas 3. IIpobJiembl yesnoBeka B pustocodun.

UYenosek kak mpeaMer ¢uiocopckoro aHanusza B ucropuu punocodpuu. Iponcxoxnenue
4eJoBeKa: IMPUPOJAHBIE M COLHMAbHBIE YCIOBHsS aHTPOIOCOIMOreHe3a. buonornyeckoe u
COLMAIbHOE B YeJloBeke. IHIMBU, WHANBUIYAIbHOCTD, INYHOCTb.

CMbICH XKHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBrkeHue
HEHACW/Ius, €ero pojb B coBpeMeHHOM »xu3Hu. Llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHbIE, PETUTHO3HBIE, ICTETUYECKHE [IEHHOCTH.

Moay.anb 4. Punocodus HCTOPUH U 001IECTBA

YenoBek B CHUCTEME COLMAIbHBIX cCBsi3eil. JIMuyHOCTP W Macchl, cBoOoma U
HeoOxoaumocTh. Punocodust ucropuu: GOpPMANMOHHAS W UHBWIM3AIMOHHAS KOHIEHIUN
UCTOpUYECKOro pa3BuTHsA. lIporpeccucTckre m MUKIMYECKHe MOJeNH pa3BuTHs. [nobanbHble
npo0sieMbl coBpeMeHHOCTH. KoHLenus ycToMunBOro pa3BUTHs U CLIEHApUU OYyIIETO.
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OObmectBo U ero crpykrypa. ComuanbHas, MOJIUTHYECKass U JAyXOBHas cdepsl
obmectBa. Konuenmuu rocynapcrsa B ucropuu puiocodcekoit Meican. I'paxanckoe oo1ecTBo
U TIPaBOBOE rOCYAapCTBO.

Mogayas 5. ®unocodekue npodeMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAaHHsS, €r0 METOJbI U (POPMBL.
HayuHnble peBoironny M cMEHa TUIIOB paluoHaidbHOCTU. Hayka B cOBpeMEHHOM Mupe. DTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHOmIEHUS] HAayku M TeXHUKU. CoIMaabHBIE IOCIEACTBUS HAyYHO-
TEXHUYECKOTO Mporpecca. DTUYECKHE M HKOJIOTMYECKUE HMIIEPAaTUBbI Pa3BUTHUS HAYKU U
TEXHUKHU.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mpobiemMa XUMHUH KaK HAyKH U
npou3BojacTBa. llenmn w  3amaum  xumudeckodl  TexHonoruu. Crneuupuka  XUMHUKO-
TEXHOJIOTMYECKOr0 3HaHUs: (PyHIaMEHTaIbHOE U MPUKIATHOE, SMIIMPHUECKOE U TEOPETUYECKOE.

4. O0beM y4eOHOM JUCIHILJIMHBI

B 3auetnnix | B akagewm.

Bupl yaeOHOM paboThI eIMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 10 YIe0HOMY IJIAHY 5,0 180
KonrakTHasi padoTa — ayAuTOPHbBIE 3aHATHSI: 1,33 48
Jlexruu (JIek) 0,88 32
[Tpaktiueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 2,67 96

KoHTakTHas caMocTosTeIbHAs pa60Ta -

2,67
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 96

Bua kouTposs:

DK3aMeH 1,0 36

KoHTakTHas paboTa — IpOMEKYTOUHAsI aTTECTALIMSI 10 0,4
IloaroroBka K 3K3aMeHy ' 35,6
Bu HTOroBOro KOHTPOJIA: JK3aMeH

B 3auernmix | B acTp.
Bunbt yueOHoI paboThI €MHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 135
KonTaktHas padora (KP): 1,33 36
Jlexmm (Jlek) 0,88 24
[TpakTnueckue 3anstus (I113) 0,44 12
CamocrositeabHas padora (CP): 2,67 72
KonTtakTHas camocTosiTenbHasi paboTa 2 67 -
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeTIOB UCITUTLIMHBI ' 72
Bua konTpoJs:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — IPOMEXYTOUHAsl aTTeCTallUs 10 0,3
IToaroroBKa K 3K3aMeHy ' 26,7
BuJ HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«HUcropusn» (b1.5.03)

1. Heab qucuuminHbl: GopMHpPOBAHUE y CTYJAEHTOB KOMIUIEKCHOTO MPEACTABICHUS O
poli W MECT€ HCTOPHUH B CHCTEME TyMAaHUTApHBIX M COIMAIBHBIX HAayK, KYyJIbTYpPHO-
HUCTOPUYECKOM cBoeoOpazum Poccum, ee MecTe BO BCEMHUPHO-UCTOPHYECKOM Mporiecce, 00
OCOOEHHOCTSIX W OCHOBHBIX 3Tamax €€ MCTOPUYECKOTO Pa3BUTHS; BBEICHHUE CTYJIEHTOB B KPYT
HUCTOPUYECKHX MPOOIJIeM, CBS3aHHBIX ¢ 001acThi0 Oyaymiel mpohecCHOHATbHON NesSTEIbHOCTH.
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2. B pe3yabraTre wu3y4YeHHs UCHUILIMHBI oOydamluiics 1Mo mporpaMmme
0akajaBpUAaTa J0JIKEH:

Obnaoamse cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMM:

CIOCOOHOCTBIO AHANM3UPOBATh OCHOBHBIE 3TAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oduiecTBa 11 popMUpoBaHus rpaxaanckoi nosuipn (OK-2);

3HaAmMb.

OCHOBHBIE HaIlpaBJICHUs, IPOOJIEMbI U METO/Ibl HCTOPUYECKON HAYKHU;

OCHOBHBIE JTambl M KIIOYEBbIe COObITHS HcTOopuM Poccunm u mupa; 0ocoOeHHOCTH
PasBUTHSI POCCHICKOTO TOCYAApCTBA, BBIJAIOIIMXCS JESATENeH OTEUECTBEHHOM W BCEOOIIEH
HCTOPUH;

ymemn.

COOTHOCUTH OOIIME€ HUCTOPHUYECKHE TPOLECChl M OTHAeIbHbIe (aKThl, BBISBIATH
CYIIECTBEHHBIE YEPThl MCTOPHUYECKUX IPOIECCOB, SBICHUH M COOBITHH; aHaIM3HPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

(GbopMyIHpOBATH M APTYMEHTUPOBAHO OTCTAMBATh COOCTBEHHYIO MO3HIIMIO IO Pa3IMYHBIM
npo0biieMaM UCTOPUH;

enaodemsn:

MpeICTaBICHUSIMU 00 UCTOPUU KaK HayKe, €€ MEeCTe B CUCTEME T'YMaHUTapPHOTO 3HAHUS;

IIpe/ICTaBICHUSIMU 00 OCHOBHBIX 3Tanax B HCTOPUU YEIOBEYECTBA U UX XPOHOJIOTHH;

KaTeropraJlbHO-MTOHATUMHBIM alnapaToM M3y4yaeMo# JUCLUILIMHBL

HaBbIKaMU aHAJIN3a HCTOPUUYECKUX UCTOUYHUKOB.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

Mopayas 1. Hcropus B cucTeMe CONHMAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI
METOJ0JIOTHH HCTOPUYecKO HAayKH. OCOOCHHOCTM CTAHOBJICHHSI TOCYJAPCTBEHHOCTH B
Poccuu.

Mecto ucropunm B cucteme Hayk. lIpenmer umcropuueckoit Hayku. Ponbs Teopum B
no3HaHuu npouwioro. CymHocTs, GOpMbl, (QYHKIMH HCTOPHUYECKOTO 3HaHHSA. VICTOYHHMKH 1O
OTEUECTBEHHOW HCTOpUHM, uX Kiaccuukamus. Mcropus Poccunm — HeoThemiemas 4acTh
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBJIEHHUS] POCCUICKOM roCyapCTBEHHOCTH. [Ipunstue
XPUCTHAHCTBA.

Pycckue 3emmu B XII — nauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuueckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Mopnyas 2. Poccuiickas umnepus B XVIII- nauane XX B.

Poccuiickoe rocynmapctso B XVIII Beke — Beke MOACpHM3aLUU U IPOCBEIICHMUS.
Pedpopmbr Ilerpa | kak mepBas mOMNBITKAa MOJEPHU3ALMKU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nMnepun. OCHOBHBIE HAIPABICHUS «EBPONEU3ALMU» CTPAHBI.
DBOJIIONHS COITUANIBHOM CTPYKTYphI obmiecTBa. [lanpHelee pacmmpenue rpanul] Poccuiickoi
UMIIEPHH.

Poccus B XIX cronerun. IIpomsinuienHsiii nepesopot B EBpone u Poccun: obuiee u
ocobenHoe. Baxuelinme ycnosus nepexona Poccun k MHAyCTpUaIbHOMY OOILIECTBY — pEILLICHHUE
KPECThSTHCKOTO BOIpoca u OrpaHHyYEHUe camoJiepKaBHUs. JnurenbHOCTb,
HEMOCJIe0BaTeIbHOCTh, LMKIMYHOCTh Tpolecca OypikyasHoro pedopmupoBanus. Poib
cyOpekTHBHOTO (hakTopa B mpeojosieHnn oTcTaBaHus. Pedopmer XIX Beka, Ux 3HauYeHUE.
Oo6mecTBeHHbIe ABMKEeHUS B XX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoG€HHOCTH CONMATTEHO-DPKOHOMHYECKOTO
pasButust Poccunm B Hauane XX Beka. OOBEKTHBHas NOTPEOHOCTh HHIYCTPUAIBHOM
MoaepHuszanuu Poccuu. CooTHomeHune mnonuthdeckux cuil B Poccum B Hawane XX Beka.
Hapactanue kpusuca camonepxkaBus. IlepBas poccuiickas peBomonus. OOpa3zoBaHue
MOJIUTHYECKUX mapTtuil. ['ocymapctBeHHas nayma Hadasa XX BeKa Kak TEPBBIA  OMBIT
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poccuiickoro napiamentapusma. CTONBIIMHCKAs arpapHas pedgopma. [lepBas MmupoBas BoitHa 1
yuactue B Heill Poccun. ®eBpanbckas peomouus 1917r. M KOpeHHbIE HM3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

Mopayasb 3. OT coOBeTCKOro rocyiapcrsa Kk coppemMennoi Poccun.

dopMupoBaHHE U CYHIHOCTH coBeTckoro ctpost (1917-1991rr.). IloaroroBka m mobena
OxTs10pecKOr0 BOOpY:keHHOTO BoccTanusi B Ilerporpane. II Beepoccuiickuii che3n CoBeToB U
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIMTUKA OOJIbLIEBUKOB. 'paskaHCKas BOMHA U
uHocTpanHas wuHTepBeHIMs. Cynp0a u 3Hauenue HOIla. VYTBepxkaeHue ogHONAPTUIHON
nosmtraeckoi cuctembl. Oopazopanue CCCP. [Tonutnueckas 60ppda B MapTUU U TOCYIapPCTBE.
CCCP B roas! nepBbix msaTwiieTok (konery 20-x rr. — 30-e rr.). opMupoBaHue pexxuMa JUIHON
Bractu CTanMHa YU KOMAaHJIHO-aJMUHUCTPATUBHON CHUCTEMbl YIPABIEHUS TOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBoi U Benmkoi
OtedecTBEHHOM BOiHE. MI3MEHEHHE COOTHOIICHUS! CHUJI B MUPE MOCJI€ BTOPOH MHPOBOM BOIHBI.
Havano «xosnoanoit BoiHbI». TpyaHoctu mnocieBoeHHoro passutus CCCP. VikecroueHue
MOJIMTUYECKOTO0  pEeKMMa W HAeoNorudeckoro  KoHtposis.  [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro connanuzMa». XX cbe3g KIICC u ocyxnenue Kyiabra muuHoctd CTasivHa.
«OrtTenenby B AyXOBHOU cepe. DkoHomHueckue pedopMbl cepeanHbl 60-X rooB, TPUYUHBI
uX He3aBeplleHHOCcTU. Hapacranue KpHU3HCHBIX SIBJIEHMH B coBeTCKOM oOmiectBe B 70-e —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
000CTpPEHHI0 MEXIyHAapOAHOH oOctaHoBKH. «llepecTpoiika»: CyIIHOCTh, IIENH, 3a/ayH,
OCHOBHBI€ 3Tanbl, pe3yibTarsl. Pacag CCCP. O6pazoBanue CHI'.

CraHoBieHHE HOBOM poccuiickoil rocyaapctBeHHocTd (¢ 1991- mo Hacrosiiee Bpems).
JInbepanbHas KOHUENIMS pOCCHMCKMX pedopm: mepexod K pbIHKY, (HOpMUPOBaHUE
rpakaaHckoro oOmiecTBa M NpaBoBOro rocyaapctBa. «lllokoBass Tepamnus» 3KOHOMHUYECKHX
pepopm B Hawane 90-x romoB. Kouctutymus Poccuiickoit  ®@epeparuu  1993r.
MexHanuoHanbHble oTHOLEHUs. [lonuTndyeckue naptTuu U oOIIeCTBEHHbIE ABMKEHUs Poccun
Ha coBpeMeHHOM »HTame. Poccus Ha myt MmoaepHusanuu. Poccust B cucreme MHPOBOM
HSKOHOMHUKH U MEXTYHAPOJHbBIX CBSI3EH.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3auderHnix | B akagem.

Bupsl yaeOHOM paboThI €IMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
KonTtakTHasi padoTa ayIuTOPHBIE 3aHATHS: 1,33 48
Jlexmm (Jlek) 0,88 32
[TpakTnueckue 3anstust (I113) 0,44 16
CamocrositenbHas padora (CP): 1,67 60

KonTakTHas camocTosTenpHas pabora -

1,67
CamocTosITeIbHOE U3YUECHHE Pa3/IeNIOB AUCIUILIMHBI 60

Bua konTposs:

DK3aMeH 1,0 36

KoHTtakTHas paboTa — IPOMEXYTOUHAsl aTTeCTallUs 10 0,4
IMoaroTroBKa K 3K3aMeHy ’ 35,6
Bu HTOroBOro KOHTPOJIA: IK3aMeH

B 3avernmix | B actp.
Bunpr yue6HOM paboTh €IUHULIAX gacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 36
Jlexruu (JIek) 0,88 24
[Tpaktuueckue 3austus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
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KonTtakTHas camocTosiTenbHas pabota -

1,67
CaMOCTOsTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI 45

Bua konTposs:

DK3aMeH 1,0 27

KonrtakTHas paboTa — MPOMEXKYTOUYHAS aTTECTAIHS 10 0,3
IloaroroBka K 3K3aMeHy ’ 26,7
Bua uToroBoro KOHTpoJIf: IK3aMeH

AHHOTanuA padoyeil NpPOrpaMmbl AUCUUIIMHBI
«®u3uueckasi KyJabtypa u ciopt» (b1.5.04)

1. Heap aucUMNJMHBI - OBIAJICHUE METOJOJIOTHEH HAy4HOTO MO3HAHUS (HU3HUECKON
KyJIbTYypbl M CIIOpTa; CHCTEMOW NPAKTUYECKUX YMEHHMHA U HAaBBIKOB, 00ECHEUMBAIOIINX
COBEpIICHCTBOBAHUE MCUXO(U3UUECKUX CIOCOOHOCTEM; pa3BUTHE CIIOCOOHOCTEH MCIOJIb30BATh
pasHooOpa3Hble (GOpMBI (U3NYECKON KyJIbTYPHI, CIOpPTAa M TypuU3Ma ISl COXPAaHCHHS U
VKpEIUIEHUSI CBOEro 370POBbS U 3[0POBbS CBOMX OJIM3KUX B TOBCEIHEBHOW >KHM3HU U
npoeCCHOHATBHON IeATETLHOCTH; (POpMUPOBAaHIE MOTHUBAIIMOHHO-IIEHHOCTHOTO OTHOIICHHS K
buznyeckoil KynbType, GU3MUeCKOMYy COBEPIICHCTBOBAHHIO U CAMOBOCIIUTAHUIO, YCTAHOBKA HA
3/10pOBBIIl 00pa3 KU3HU.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

CIMIOCOOHOCTHIO K CaMOOpraHu3aIiiy U camoobpazosanuio (OK-7);

CIOCOOHOCTBIO HCIIOJIB30BaTh METOJBI W CpeAcTBa (U3NYECKOH KYyJIbTYPHI JUIS
obecrieueH s OTHOIIEHHOM colnanbHO# 1 npodeccnonansHoi aesiteapaocti (OK-8);

3HaMb:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKOM KYJIbTYpHI U CIIOPTA;

—  COIMAIbHO-OMOJIOTHYECKNE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BJIMSIHME O3/JOPOBUTENBHBIX CHCTEM (DU3MUECKOrO BOCIMTAHUS Ha YKpEIUIEHHE
3/10pOBbsI, MPOGUIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN U BPEHBIX MPUBBIUEK;

— CcImocoObl  KOHTPOJSI M OLEHKHM (U3MYECKOTO pa3BUTUS U (PU3HYECKOH
MOJIFOTOBJIEHHOCTH;

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS MHMBUIYaIbHBIX 3aHATHH PAa3IMYHON 11€JIEBOM
HAIPaBIEHHOCTH;

—  HCTOpHIO (U3UYECKOM KYIbTypbl M CHOpPTAa, UMETh IPEJICTaBIEHHE O 3HAUMMBIX
CHOPTHUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO M MHUPOBOIO YpPOBHS; BaKHEHIIne
JIOCTUKEHHS B 00JIACTH CIOPTA;

— cnoptuBHble Tpaauuuu MXTU-PXTY um. JI.1. MenneneeBa, HIOMHUTh O MOJABUTAX
CIIOPTCMEHOB B rojibl Bennkoil oreuecTBeHHOM BOHBI 1941-1945 )

ymemy:

—  CaMOCTOSTEIbHO 3aHUMAaTbhCsl (PU3NUECKON KYJIBbTYpOIl U CIIOPTOM;

—  OCYILECTBJIATh CAaMOKOHTPOJb 3a COCTOSIHMEM CBOEr0 OpraHu3Ma M coOJroaaTh
NpaBUJIa TUTHEHBI U TEXHUKU 0€30MacHOCTH;

—  OCYIIECTBJIATH TBOPYECKOE COTPYIHUYECTBO B KOJJICKTUBHBIX (opMax 3aHATHIH
buznyecKoil KyabTypol U CLIOPTOM;

gnademo:

—  CpeICTBAaMM M METOJaMH YKpEIUIEHUs] MHAWBUIYaJbHOTO 370POBBS, (PU3NUECKOTO

CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOW MOJATOTOBIEHHOCTH, HEOOXOAUMBIM ISt

Ka4yeCTBEHHOI'0 YCBOEHHsI MPO(eCcCHOHANBHBIX YMEHHUI 1 HaBBIKOB B IpoLiecce 00yueHust

B By3e, i oOecnedyeHHsl IOJHOLUEHHOW COLUMaIbHOW U  HpodeccCHOHaTbHOU
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NeSITeIbHOCTH T10CJIe OKOHYaHUS y4eOHOTO 3aBECHUS.
3. KpaTkoe coep:kaHue M CUHUIIIAHBI
Jucuumnuna (Moaynu) mo «®u3nueckol KyJabType U CIOPTY» Pealu3yrTCs B paMKax
6a3oBoii yactu bioka 1 «/lucuunauael (MOIysIH)» MPOrpaMMBbl OakagaBpuaTa B 00bemMe 72 aKaj.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC SUHUIIBI) TIPH OUHOU (hopme 00yYeHUs.
[TporpammMa paccunTaHa Ha U3yYeHHUE AUCLUILUIMHBI B TEUCHHUE ABYX CEMECTPOB (IIEPBOTO U

IIIECTOTrO).
Pa3znennbl AMCHUILIMHBI H BUAbI 3aHATHII
Ne Pazngen mucHumimHe AxazneM. yacoB
n/n Bcero Jek MII3 | IIIIPII | KP
1. Paznea 1. lIpeamer «@u3nveckas 18 2 6 9 1
KYJbTypa u cnopt». UcTopusi
DOKuC
1.1 | IIpenmet duszuveckas KyabTypa U 9 1 3 4,5 0,5
CHOPT
1.2 | Ucropus cnopra 9 1 3 45 0,5
2. | Pa3men 2. OCHOBBI 310pPOBOT0 18 2 6 9 1
o0pa3sa sxxu3Hu (30K)
2.1 | BpaueOHBIi1 KOHTPOJIb H 9 1 3 45 0,5

CaMOKOHTPOJIb Ha 3aHITHIX
(bu3MIECKOil KyIbTYpOH U CIIOPTOM
2.2 | 'uruennueckoe obecneueHne 9 1 3 45 0,5
3aHATUMN 037J0pPOBUTEIHHOMN
(bu3nIecKoil KyInbTypo

3. Pa3znea 3. Buosiornyeckue 0CHOBBI 18 2 6 9 1
(pu3nyeckoi KyJbTYphbl U CIOPTA
3.1 | buonoruyeckue OCHOBBI (PU3NUECKON 9 1 3 45 0,5
KYJIBTYPBI M CIIOPTa
3.2 | O0pa3 )XU3HU U €r0 OTPAKEHUE B 9 1 3 45 0,5
poheCCHOHATBHON IEATETbHOCTH
4 | Pa3nea 4. IIpodeccuonanbHo- 18 2 6 9 1

NpUKJIaaHasa Gpuzndeckas
KYJbTYpa M CHOPT

4.1 | O6mras pu3uveckast ¥ CIOPTUBHAS 9 1 3 45 0,5
MOJITOTOBKA CTYJICHTOB B
00pa3oBaTeILHOM IPOIIECCe

4.2 | ®dusnueckas KylIbTypa U CIOPT B 9 1 3 4,5 0,5
po¢eCCUOHATBHON IEATETLHOCTH
OakanaBpa
UTOro 72 8 24 36 4

Kaxnpbiii pazaes nporpaMMbl COCTOMT U3 NOAPA3/1eJI0B U HMEET CTPYKTYPY:
- eKuuu (unu Teopetnyeckuit Paznen);
- mpakTtuueckuilt Paznmen (coctouT u3: Meroamko-npaktudyeckux 3aHsaTui (MII3) m ydyeOHo-
TPEHUPOBOYHBIX 3aHATUH (MTpodeccroHalbHO-TIpUKIaaHast Gpusndeckas noaroroska, [1I1DII);
- koHTponbHbINA Pazgen (KP).
Teopernueckuii moapasaea GoOpMHUPYET CHCTEMY HAYYHO-TIPAKTUUECKUX W CHEIUaTbHBIX
3HaHUHM, HEOOXOAMMBIX I TOHHUMAHUS TPUPOAHBIX W  COLHUAIBHBIX  IPOLECCOB
(GyHKIIMOHUPOBaHUS (PU3MUECKON KYJIbTYphl OOIIECTBA M JMYHOCTH, YMEHHS UX aJalTUBHOTO
TBOPYECKOTO  MCIIOJIB30BaHMS U JIMYHOCTHOIO M MPO(ECCHOHAIBHOTO  Pa3BUTHS;
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CaMOCOBEpPILIEHCTBOBAHUS, OpraHU3alliy 3J0POBOr0 00pa3a >KU3HM IIPH BHINOJIHEHUHU Y4eOHOMH,
po¢eCCHOHATILHON U COLMOKYIBTYPHOU JAESITEIbHOCTH.

MeTtoauKo-nIpaKTHYeCKHE 3aHATHA IPEAYCMATPUBAIOT OCBOECHUE OCHOBHBIX METOIOB U
croco60B (opMUPOBaHUS yUEOHBIX, MPO(DECCHOHAIBHBIX U JKU3HEHHBIX YMEHUW M HAaBHIKOB
cpeAcTBaMu (PU3UYECKOM KyJIbTYpBI U CIIOpTA.

Ha MeToauko-npakTHyecKuX 3aHsITUSIX YIENIIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSAHUIO (U3MYECKHX yINpaXKHEHHH Ha (QOpMHUpPOBaHUE NPOPECCHOHATBHBIX KauecTB
OyAylIero crenuanucTa 1 JMYHOCTH 3aHUMAIOIIErocs;

- BO3/ICUCTBHUIO CPENCTB (PU3MUECKOTO BOCIIUTAHHSA HAa OCHOBHBIC (PH3HOIOTUYECKHE CHCTEMBI U
3BEHbsI OIIOPHO-JBUTATEJIBHOTO allapaTa 3aHUMAOIIEroCs;

- BOIIpOCaM IIPOBEJIECHUS COPEBHOBAHMWIl (IIpaBWJIa COPEBHOBAHMM, CHUCTEMa pO3BIIPHILIEH,
olnpeeneHue nodeaurenei, 000pya0BaHNE U MHBEHTAPh).

IIpodeccuonanbHO-NPUKIAIHAA MOATOTOBKA TIPOBOAUTCA C Yy4YeTOM Oymymien
po¢eCCHOHATIBHOM 1€ TEIbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH UM METOJUYECKUX YMEHHUIl, Ha NPUMEHEHHU pa3HOOOpa3HBIX CPEACTB
¢u3n4ecKoil  KyJmbTypbl, CHOPTHBHOH W  MNpOo(ecCHOHAIBHO-TIPHKIAAHON  (U3HYecKoit
IOATOTOBKH CTYJEHTOB.

KonTtpoabnblii moapasaen. KputepueM ycHemHOCTH OCBOEHHUS yueOHOro marepuana
ABJIAECTCS OLICHKA IIPEINO/aBaTessl, YUUTHIBAIOLIAS PeZyiAPHOCHb NOCEU|eHUs 00A3amenbHblX
YUeOHbIX 3aHAmuil, 3HAHUN TEOPEeTHUYECKOro pasjena IporpaMMbl U BBINOJIHEHHE
YCTQHOBJICHHBIX Ha JAHHbII CEMeCTp KOHTPOJIbHBIX TecToB oO0mel ¢usnyeckoir u
TEOPETUYECKON MOJArOTOBKHU ISl OTAEIbHBIX IPYII Pa3IM4HON CIIOPTUBHOI HaIpaBJIEHHOCTH.
KP BXOAMT B IPAKTUYECKUE 3AHATHS.

4. O0beM y4eOHOMH JUCIHIJIMHBI

Cemectp
Bcero
Bunet yueGHoI paboTh I cemectp 6 cemectp
3E Axan. 3B Axan. 3E Axan.
q, q. q,
OO0m1ast TpyA0€MKOCTh JUCITUTUIHHBI 110 2 12 1 36 1 36
y4eOHOMY IIaHy
KonTakTHasi padoTa — ay1uTOpPHbIE 2 72 1 36 1 36
3aHSITHS:
Jlexumn (Jlek) 0,2 8 0,1 4 0,1 4
[TpakTuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
Buja koutpoJs: 3auer | 3auer 3auer 3auver
Beero CemecTtp
Bunel yue6HoI paboTh L cemectp 6 cemectp
3B Actp. 3B Actp. 3B Actp.
q. q. 9.
OO01m1ast TPyA0EMKOCTh AUCIUILIUHBI IO 2 54 1 27 1 27
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTopHbIE 2 54 1 27 1 27
3ausatus (KP):
Jlexumu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktnueckue 3ausatus (I113) 1,8 48 0,9 24 0,9 24
Bua konTpoJs: 3auer | 3auer 3auer 3ager
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AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«OCHOBBI 3KOHOMHUKH U ynipasJieHusi npoussoacreom» (b1.5.05)

1. Henp AUCHMIUVIMHBI. TIOJIY4Y€HHE CHUCTEMbl 3HAaHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSIX  (YHKIMOHMPOBAHUS  MPOMBIIUIEHHOTO  MPOM3BOJICTBA B  CHUCTEME
HAI[MOHAJILHOW SKOHOMHKH, OOydeHHE SKOHOMHUYECKOMY MBIIUICHUIO M HUCHOJIb30BAaHUIO
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOHN AESITEIBHOCTH.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI’KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMH

CIOCOOHOCTBIO HUCMOJIb30BaTh OCHOBBI IKOHOMUYECKHX 3HAHUNM B Pa3IMYHBIX cdepax
nesirenbaocTr (OK-3);

3HaAmMb.

— OCHOBBI 9KOHOMHUKH B Pa3INUHBIX cepax KU3HEAEATEIbHOCTH;

— METO/ibl pa3pabOTKU ONEPATUBHBIX U MPOU3BOICTBEHHBIX IUIAHOB;

— METOABI B CIIOCOOBI OTUIATHI TPYA;

ymems.

— COCTaBJIATh OTYETHI 1O BHIMOJHEHUIO TEXHUYECKUX 33]IaHUN;

— TOTOBUTH HMCXOJHBbIE JaHHBIC IJs BbIOOpa U OOOCHOBAHUS HAYYHO-TEXHHUYECKHX H
OpraHU3al[MOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOTO aHaIN3a;

— paspabatrbiBaTh OIEpaTHBHbIE IUIAaHBI PAa0OT MEPBUYHBIX MPOU3BOJACTBEHHBIX
NO/pa3/ielICHUN;

enademsn:

— METOJaMHU M HMHCTPYMEHTaMU IPOBEACHHUS 3KOHOMHYECKOI'O aHaju3a 3aTparT u
PE3yNbTATOB EATEILHOCTU TPOU3BOACTBEHHBIX MOAPAa3/IeIICHUN;

— HHCTPYMEHTaMHU IUIAHUPOBAHUS M BBINOJHEHUS MEPONPUATUN IO MPOU3BOACTBY
MPOJIYKLIUH;

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM 3KOHOMUKHU

DKOHOMHYECKHE TOTpeOHOCTH, Omara u pecypchl. OOIIECTBEHHOE IMPOU3BOJICTBO H
HKOHOMHUECKHE OTHOIIEHUs. [Ipon3BOACTBEHHBIE BO3MOXKHOCTH OOIIECTBA M SKOHOMHUYECKUI
BbIOOp. KpuBas Npou3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaroUlel mpeneabHOU
noje3HocTUM. TpaquiiMoHHas SKoHoMHU4Yeckass cucreMa. CoOCTBEHHOCTh: (OpMBI M IYTH HUX
npeoOpazoBanusa. PblHOUHBIM MexaHuU3M crnpoca U npemioxkeHus. CoBeplieHHas U
HECOBEpIICHHAsd KOHKYpeHIMH. CyIIHOCTh U yCIIOBUSI BO3SHUKHOBEHMS pBIHKA. BHUIIBI PBIHKOB U
ux crpykrypa. @ynkuuu peiHka. ToBap u ero cpoiictBa. Cnpoc U MpenoKEeHHUE Ha pPHIHKE.
[Tonsitne «@nactuyHOCTh». CoOBEplIEHHAss M HECOBEPIICHHAs KOHKYypeHUUH. MOHOMONS.
Onurononus. IloHATue HaUMOHAIbHOM HOKOHOMHUKHM, OCHOBHBIE MaKpPOIKOHOMHUYECKHE
nokazarenu. Ilorpebienuss u cOepexxenus. IlpomsBoacTBO, OOMEH U paclpelesieHHe.
[Torpebnenue, cOepexxeHne, MHBECTULIMU TOBapoB U yciyr. duHaHcoBas cuctema v pruHaHCOBas
nojauTHka obmectBa. Hanoru u Hajorosas cucrema.

MopayJib 2. JkOHOMHYeCKHE OCHOBBI YIIPABJICHHS IPOU3BOACTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOTO XO34HCTBa. DKOHOMHUYECKHE 3aKOHBI U
0COOEHHOCTHM MX TMpOsBICHHMS Ha mpeanpustud. Poip  cnenmanmucra XUMHUYECKOH
npoMbIIeHHOCTH. [lpeanpustue B cuctemMe phIHOYHOM SKOHOMUKH. [Ipenmpusitue — kak
CyObeKT M  OO0BEKT MpEeaNpUHUMATENbCKONH  JEATeNbHOCTH. 3aKoHoJaTeldbHas  0aza
peIPUHUMATENbCKON JleaTenbHOCTH. HopMaTHBHO-IIpaBOBbIE AaKThl, pErJaMEeHTHUPYIOINe
NeSITeNbHOCTh npeanpuarus. OpraHu3allmOHHO-TIPABOBbIE  (POPMBI  MpEANPUHUMATENBCKOM
JEeSTEIbBHOCTH U KPUTEPUH UX BbIOOpa. DOpMBbI COOCTBEHHOCTH. BHEIIHAS 1 BHYTpEHHSs cpena
npeanpusTus. MarepuanbHO-TeXHUYeckas ©0a3a mpousBojcTBa. ChIppeBasi W TOIUIMBHO-
sHepreTHueckas 0a3za XUMHUYECKUX TNpou3BoAcTB. [IpousBojcTBeHHas mporpamMmma U
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MIPOU3BOJICTBEHHAs] MOIIIHOCTh MpeAnpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKLIHH.
OKkoHOMHYecKoe O0OCHOBaHME BBIOOpAa ChIpb M TOIUIMBA.  PecypcocOepexeHue.
AJnbTEepHATUBHBIE HCTOYHUK CBHIpbS U DSHEpPruu. MaTepuanbHO-TEXHUYECKHE PECYPChHI
npennpusaTas. OCHOBHBIE MPOU3BOJACTBEHHBIC (DOHIBI XUMHUYECKHX TMPEANPUATHN: TOHATHE,
Kjaccudukanus u cTpykrypa. [loHstie u cTpykTypa, U OlleHKa OCHOBHBIX cpecTB. [lokazaTenu
UCITIOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB. M3HOC M amopTu3anus, M OIEHKa
3¢ ()eKTUBHOCTH HCHOIB30BAaHUSI OCHOBHBIX IPOU3BOJCTBEHHBIX (OHIIOB. BocmpousBoactso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBAa NPEANPHUATHS: MOHATHE, COCTaB U CTPYKTYypa.
Hctounuku ¢dopMupoBanus 0OOpPOTHBIX cpeAcTB. OO0paunBaeMOCTh OOOPOTHBIX CpPEICTB.
Marepuanbssple 3anacel Ha INpeaupusTuu. Tpynosble pecypcel npennpustusa. Ilepconan
OPEeNNpHUsITHs. U ero CTpyKTypa. O¢GEeKTUBHOCTh HCIONb30BaHMS MEpcoHana U padbodero
BpemeHu. [IpomsBoauTenbHOCT TpyZAa M oruiata Tpyna. OpraHuzanus 3apaOOTHOM IUIaTHl Ha
npennpusaTud. IIpou3BoAUTENBHOCTh TpyAa: MOHSTHE, MOKa3aTeld M METOJbl H3MEpEHUS.
WupuBuayaneHass W OOLIECTBEHHas MPOM3BOAMTENBHOCTh Tpyaa. Pe3epBel U (PakTOpbI
MOBBILIICHUS] TPOU3BOAUTENbHOCTU Tpyna. Dopmbl, cUCTeMbl W pa3Mep OIUiaThl TpyJda Ha
MPEANPUITUH.

Moayab 3. TeXHUKO-3KOHOMHYECKUI AaHATH3 HHKEHEPHBIX pelleHui

Jloxonpl M pacxolbl Ha NPOU3BOJCTBO, M peAIMU3ALMI0 MNPOAYKUUU MPEAIPUATHUS.
W3nepxku MpPOM3BOACTBA MPOAYKUUU (C€OECTOMMOCTH), NPUOBLIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. IloHsATue 3arparbl Ha MPOU3BOACTBO M  peaM3alMI0  MPOAYKLIUU
(cebectouMocTb). Buapl u 3Hauenue kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
IIPOM3BOJCTBO M pPEATU3ALUI0 MNPOAYKUUHU. TEXHUKO-3KOHOMMUYECKUH aHajIu3 HHYKEHEPHBIX
pemiennii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U PEAIM3ALMI0 MPOIYKIUH B
KOMIUIEKCHBIX ~IMpou3BojAcTBaX. OCHOBHBIE IIyTH CHW)KEHMsI 3aTpaT Ha IPOU3BOJCTBO
nponykuuu. Joxonsr npennpusitus. [lonsTHe nmpuOBLTH U J0X0Ja MPEANPHUSATH, METOABI UX
pacuera. PeHtabenbHOCTh, €€ BUABI M MeTOAbl pacyera. [lyTw mNOBBIICHWS TPUOBUTH |
peHTa0enbHOCTH Ha mnpeanpustusix. llenooOpazoBanue u 1eHoBas mnonuTuka. llena Ha
OPOAYKIMIO M NPUHLMIBI IleHooOpa3zoBaHus. Bunpl neH. CTpykTypa LEHBI, CUCTEMa LIEH.
BzaumocBszu 1eH u wum3gepxek. lLlenoBas mnonutuka. Pa3pa®oTka 1€eHOBOIM CTpaTeruu.
OUHAHCOBO-KPEIUTHBIE OTHOILIEHUS MPEANpPUATHN U cucTemMa HaiorooOnoxenus. I[lonsTue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpustus. llpuHnunel Hamoroobnoxkenus. Hamoru u
IUIaTE€XKHU, YCTAHOBJIEHHbIE 3aKOHOAATEIbCTBOM: BHJIbI, CTaBKH, OOBEKTHl HAJIOrOOOJIOXKEHUS U
CPOKH YILIAThl HAJOTa B OFOJIKET.

4. O0beM y4eOHOH JUCHHIJIMHBI

B 3ayeTHBIX B akanem.

Bunpt yueOHol paboThI eIMHHIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonTakTHas padora — ay1MTOPHbIE 3aHATHUS 1.33 48
Jlexmu (Jlek) 0.89 16
[TpakTrueckue 3anstus (I113) 0.44 32
CamocrositeabHas padora (CP): 1,67 60
KonrtakTHas camocTosiTennpHas paboTa 167 -
CaMocCTOsATeIbHOE U3YUCHHE PA3/ICIIOB TUCITUTITHHBI ’ 60
Bua kouTpoJs:
OK3aMeH 1,0 36
KonrakTHas paboTa — IpoMexXyTOUHask aTTeCTalus 1,0 0,4
IToaroroBka K 3K3aMeHy 35,6
Buja uTOroBOro KOHTPOJIA: JK3aMeH
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B 3aueTHbIx B actp.

Bunsl yueOHOM paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHS . 1.33 36
Jlexuuu (Jlek) 0.89 12
[Ipaktuueckue 3ausrus (I113) 0.44 24
CamocrositensHas padora (CP): 1.67 45
KonrtakTHas camocTosiTenpHas paboTa 167 -
CamocTosTenbHOE U3YYCHUE PA3/ICIIOB TUCIIUILTHHEI ’ 45
Bua xonTpoJis:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTeCTAIHS 1,0 0,3
IloaroroBka K 3K3aMeHy 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUNINHBI
«Maremartuka» (b1.5.06)
1. Heap 1 32724y JUCHMUILIUHBI

Heas maucuumimHbl — (GopMUpOBaHHE y CTYICHTOB CHUCTEMbl OCHOBHBIX IOHSATHH,
UCITIOJIb3YEMBIX JJIS1 MOCTPOSHMsI Ba)KHEHIIMX MaTeMaTHMYeCKHMX MOJENEH, U MaTeMaTH4eCKUX
METOIOB JIJIsl OMUCAHUS PA3TMYHBIX XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB..

3agauM JMCHUILVIMHBI - CO3/laHMe (YHIAMEHTAJbHOW MaTeMaTH4ecKod 0as3bl, a Takxke
Pa3BUTHIO HABBHIKOB MAaTEMAaTHYECKOTO MBIIIICHUS W MCIOJNB30BAaHUS WX JUISL PEIICHHS
IPaKTUYECKHX 3a/1a4.

Pabowas mporpamma aucOMIUIMHBI «MaremMaThka» COCTaBJI€HA B COOTBETCTBHH C
pPEKOMEHJALMSAMU  METOAMYECKOH KOMHCCHMHM W HAKOIUIEHHOTO OMbITa IpernojaBaHus
JUCIUIUIMHBL  Kadenapoil Beiciedt matematuku PXTY wum. J[M.Menneneesa. Ilporpamma
paccuMTaHa Ha U3y4yeHHe Kypca B T€UEHUE TPEX CEMECTPOB.

2.  TpeOoBanus K pe3yJbTaTaM 0CBOEHHS TUCHHIIUHBI

N3yuenne nucuuminHbel «MaTeMaTHKa» MPU MOJATOTOBKE OakagaBpOB IO HAINPABICHHIO
22.03.01 MarepuajioBeleHHe M TeXHOJIOTMM MAaTepPHAJIOB, MNpPOPWIb TOATOTOBKU -
«MartepuajoBeeHle ¥ TEeXHOJOTHM HAHOMATEPHAJIOB M HAHOCHCTEM) HANpaBICHO Ha
nprOOpETEeHNs CIeTyIOINX KOMIETEHIIH:

2.1. O6menpodeccuoHaabHbIE:

- TOTOBHOCTb NPUMEHATh (yHJaMEHTaJIbHbIE MaTEeMAaTUYECKUE, €CTECTBEHHOHAy4YHbIE U
00IeMHKCHEPHBIC 3HAHUS B TpodeccroHanbHoi aestenpHocTr (OITK-3).

B pe3yabTare n3yyeHusi JMCHUIIMHBI CTY/ICHT 10JI7KeH:

3HATh:

- OCHOBBI nuddepeHIaITbHOTO "
UHTETPATBHOTO HCUYHCICHUS, MU (HepeHIINAbHBIX YpaBHEHHUH

—MaTeMaTHYeCcKue TEOPHUH U METO/bI, JeKallie B OCHOBE MOCTPOCHHSI MaTeMaTHUYEeCKHX
MOJICIICH;

— OCHOBBI IPUMEHEHUSI MATEMaTHYECKUX MOJIENIel 1 METOIOB.

yMeThb:

— BBIOMPATh MaTEMATUYECKIE METOBI, IPUTOTHBIC TSl pEIICHIs] KOHKPETHOH 33/1auu;

—UCTIOJIF30BaTh MaTeMaTHUECKUE TTOHSITHS, METOABI M MOJCIH JUISI OMMCAHUS Pa3THIHBIX
IIPOLIECCOB;

- BBISIBIISITh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, JIeKaIlHe B OCHOBE
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KOHKPETHBIX ITPOLIECCOB;

—UCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOH 00pabOTKH JaHHBIX;

— IPUMEHSTh MaTEMaTUUECKHE 3HAHNUS HA MEXIUCLIUIUIMHAPHOM YPOBHE.

BJIAJETh:

—OCHOBaMH (PyHJIaMEHTAJIbHBIX MAaTEMaTHUYECKUX TEOPHUH M HaBBIKAMU HCIIOJIb30BAaHUS
MaTEMaTUYECKOTO anrapara.

3. Conep:xaHue pa3jiejioB JUCHHUILIHHBI

1 CEMECTP

Beenenne. IIpenmer m meroasl mateMaruku. ONHCaHUE OCHOBHBIX Pa3leNioB Kypca.
CrpyKTypa Kypca u mpaBujia peUTUHTOBOM CUCTEMBI.

Pasznes 1. JjiemeHTHI ajIredpbl.

UYucnoBele MHOXecCTBa, KoMiulekcHble uucna. Omnpegenurenu I u 1l nopsakos.
BeKTOpsI: OCHOBHBIE NOHATHSA, CKAIIPHOE, BEKTOPHOE U CMELIAHHOE NPOU3BEACHHS BEKTOPOB.
AHanuThueckas reoMeTpus: IpsMasl Ha IJIocKocTu, Kpusble || mopsaka. Marpuisl: nelicTBus
HaJl MaTpULIaMu, IPUBEJICHUE K CTylleH4YaToMy BUIy U Buay ['aycca. Panr marpunsl. OOpatHas
matpuna. Teopema Kponekepa-Kamemmm. Pemenne cucteM IWHEHHBIX —alreOpandecKux
ypaBHeHHH. CoOCTBeHHbIE yKcia U BeKTopbl. KBagpaTuuHbie GOpMBI.

Paznen 2. ®dynkuusi onHoil mepemenHoi. Ilpenen ¢ynxkumu. HempepbiBHOCTH
(pyHkumnu.

@Oynkiusa. CrnocoOwl 3axanus Gyaknun. Dnementapusie pynkuuu. [Ipenen ¢ynknmum B
touke. OpHocTOpoHHME npezensl. I[lpenensl Ha OeckoHeyHOCTH. beckoHeyHO Masble U
OeckoHeuHO OoubIme (QYHKIMH, HX CBOMCTBA U B3aMMOCBS3b. OCHOBHBIE TEOPEMBI O Tpeeax.
IlepBblii 1 BTOpOW 3ameuaTenbHble Npeaensl. HemnpepplBHOCTh (YHKIMM B TOYKE M Ha
npoMexyTtke. CoiicTBa (yHKIMI, HENIPEPHIBHBIX HAa OTpe3Kax. Touku paspbiBa QYHKIUU U UX
KJ1accuukarms.

Paznea 3. luddepennuanbHoe ucuucjienne pyHKIMU 0JHOH MepeMeHHOil.

IIpou3BosnHas (yHKUMH, €€ TEOMETPUYECKMH M MEXaHWYECKMH CMBICH. YPaBHEHUS
KacatenbHOW W HOpMmanu. [IpaBuna nuddepennupoBanus. Tabauna OCHOBHBIX MMPOU3BOIHBIX.
JuddepenuupyeMocts GYHKLUMU: OINpeNeIeHUE, TEOpeMbl O CBA3M HENPEPBIBHOCTH U
mupdepeHpyeMocTH  (QYHKIMH M C CYyLIECTBOBaHMEM mpou3BogHON. Juddepennman
¢byHkuuu: onpexaeneHue, cBoictBa. IlpousBonHas cioxkHOM (GyHKUHMH. OCHOBHBIE TEOPEMBbI
muddepernnmansHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IIpaBuno Jlonurans (packpeitue
HeomnpeneneHHocTe). [Ipous3BogHble  BBICIIMX — MOPSJAKOB. MOHOTOHHOCTh — (YHKLHUU:
ornpezeneHue, HeoOX0IUMBbIE M JOCTaTOYHBIE YCIIOBUS. DKCTPEMYM (QYHKIIMM: OMIpEIENICHUE,
HE00XO/IMMBbIE M JIOCTATOYHBIE YCIIOBHs. BBIMYKIOCTh, BOTHYTOCTh M TOUYKHM Mepernda rpapuka
GyHKIMM: ompenereHus,, HeoOX0IMMbIE U JOCTATOYHBIE YCIOBHS MX cyllecTBoBaHMs. OO1ias
cxeMma Mcciie1oBaHus QyHKIUMN, TOCTPOEHUE UX IPaUuKOB.

Pa3nea 4. UnterpanbHoe ucuuciaeHue GyHKIMU OJHOM NepeMeHHO.

IlepBooOpasznas ¢yHkuus. HeompeneneHuslii uHTerpanm u ero coiictBa. TaGmuua
OCHOBHBIX MHTETpajioB. MeTOIbl MHTETPUPOBAHUS: HETIOCPEICTBEHHOE UHTETPUPOBAHUE, METOT
NOJCTAHOBKM, WHTEIPUPOBAHME IO 4YacTAM, HWHTETPUPOBAHUE pAIMOHAIBHBIX JpO0Oei,
MHTETPUPOBAHUE  HEKOTOPBIX  HMPPAllMOHAIBHBIX U TPUTOHOMETPUUYECKUX  (DYHKUHMH.
OnpeneneHHbIl MHTErpaji, €ro reOMETPUYECKH CMBICI, €ro cBoiicTBa. Teopema o cpenHeM
3HaueHnu. ®opmyna Hetorona-Jleltonuma. 3ameHa nepeMeHHONW U HHTETPUPOBAHUE TIO YACTSIM B
OIpe/ielIeHHOM MHTerpaje. Boruncnenue miomanei miockux Guryp u o00beMoB TeJl BpallleHUs ¢
MOMOIUIBbIO OMNpENETIeHHOro HHTerpajga. HecoOCTBEHHbIE MHTErpasbl: ONpENeNIeHUs, CBOWCTBA,
METO/Ibl BBIYMCIICHUS.

2 CEMECTP

Paspnen 5. [udpepennuaibaoe ucuuciaeHne pyHKuUUil HECKOIbKHX NePeMEHHbIX.

OyHKIMM [BYX U 0ojiee NMEpPEMEHHBIX: OIpeleieHHne, 00JIacTh ONpeaeseHus, 00acTh
CYILIECTBOBaHMs, T'€OMETPUYECKAss HMHTEpHpEeTalus, JUHUNA YPOBHS, M INOBEPXHOCTU YpPOBHS.
[Tpenen ¢pynkuuu B Touke. YacTHble Mpou3BoaHbIE (Ha mpuMepe GYHKIUU JIBYX MEPEMEHHBIX).
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Hudbdepennmpyemocts  GyHKIHUHM:  ONpeAesieHne, CBa3b  AuddepeHnupyeMocTd ¢
HENPEPBIBHOCTBI0O M C CYLIECTBOBAHMEM YACTHBIX MPOM3BOAHBIX. JlocTaTouHble YyCIOBHS
muddepennupyemoctrn  pynkmuu.  uddepeHuupyemMocth  CI0XKHONW — (YHKIIMH, TOJHAsS
npousBonHas. Juddepennman (yHKIMM JBYX TEPEMEHHBIX, €ro HWHBapUAHTHOCTb.
Juddepenuupoanue (QyHKIUMM OAHOM M JABYX IEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
Npou3BOJHBIE M U (depeHnaibl BBICIIUX MOPSAKOB. TeopeMa O paBeHCTBE CMELIaHHBIX
OPOM3BOAHBIX (11 (YHKIMM JBYX [E€PEMEHHBIX). AHAJIUTHUECKUI TNPU3HAK IOJHOIO
muddepennmana. [IpousBoaHas 1Mo HaNpaBICHUIO: oNpeAeaeHue, GopMyia s €€ BEIYUCICHHS.
I'panuenT u ero cBoHcCTBa. OKCTpeMyMbl (QYHKUMH JBYX IEPEMEHHBIX: ONpeJeNeHMs,
HEO0OXOUMOE M JOCTAaTOYHOE YCJIOBUS CYLIECTBOBAHMS IKCTPEMyMa. Y CIIOBHBIM 3KCTPEMYM:
OIpeieIeHNe, METOJIbl HAaXOXIEHUS TOYEK YCIOBHOIO 3KCTpeMyMa (IpsMOl METOx U MEeTo[
MHOXxwuTenen Jlarpamxka). Hanbosnbinee u Haumenblee 3HaUeHUsT PYHKIUHU ABYX IIEPEMEHHBIX B
3aMKHYTOH 00acTu.

Pa3nea 6. KpaTnbie nHTErpasbl.

JIBOWMHOW HHTErpaj: OmpeAcsieHue, Te€OMETPUYECKH CMBICI, CBOMCTBa. Teopema o
CpPEIHEM 3HAYEHUU [BOMHOIO HHTErpaja. BpluucieHue ABOMHOIO MHTErpajga B JIEKapTOBOM
CUCTEME KOOpAMHAT. BblumcieHue IBOMHOIO HMHTErpaja B IOJSPHOM CHCTEME KOOPAMHAT.
Wnterpan Oinepa - Ilyaccona. IlpunoxeHuss IBOMHOrO0 HMHTErpajga: BBIYUCICHHE IUIOIIAIU
IUIOCKOM 001acTH, 00beMa HUIMHAPUIECKOTO TeNa, MO IOBEPXHOCTH, MACChl INIACTUHKH C
33JIaHHOW  IUIOTHOCTBIO, KOOpPAMHAT ILIEHTpAa TSDKECTH IUIACTUHKHA. TpOMHOM WMHTErpai:
ornpeneneHue, GU3NUIECKUi U reOMETPUUECKUIl CMbICI, CBOWCTBA, TEOpPEMa O CPeIHEM 3HAUEHUU
TPOMHOr0 MHTErpasa. BeluKciieHne TPOMHOIO MHTErpaja B JI€KapTOBOM CHCTEME KOOpPAMHAT, B
IWIMHAPUYECKUX U cpepudeckux KoopauHarax. IIpwiioskeHust TpoHHOro MHTerpana:
BBIUHUCIICHHE 00BEMa, MAcChl TeNIa C 3aIaHHON TUIOTHOCTBIO, KOOPIMHAT LIEHTPA TSKECTH Tea.

Pa3nes 7. KpuBosinHeiiHbIe M IOBEPXHOCTHBIC HHTErPaJIbl.

KpuBonuHeliHblii MHTErpan Mo KOOpAMHATAM: OINpefesieHue, (QU3NYECKUI CMBbICI,
cBoiicTBa. Brruncnenue kpuBonuHeitHoro nuterpaina. Gopmysa A BbIYKUCICHUS paOOThI IpU
NepEeMELICHIN MaTepUaIbHON TOYKU B CUJIOBOM I10JI€ BJI0JIb HEKOTOporo nytu. @opmyna ['puna
JUIsL BBIYMCIICHUS KPUBOJMHEHHOIO HHTETpajla IO 3aMKHYTOMY KOHTypy. HesaBucumocThb
KPUBOJIMHEHHOTO MHTETpaja OT MyTH MHTETPUPOBAHUS: HEOOXOAMMOE U JOCTATOYHOE YCIOBHE
HE3aBUCUMOCTH, KpUTEpUI He3aBUCUMOCTHU. [loTeHInanbsHoe moje, NoTeHanbHas QyHKIHUS U
ee BBIUMCIICHHE. BpbluncieHne KpUBOJMHEHMHOrO HWHTErpana, HE 3aBUCALIETO OT MYyTH
uHTerprupoBaHus. [IoBepXHOCTHBIN HHTETpal: onpeaeaeHue, GU3NIECKUl CMbICI, BBIYMCICHHE B
JeKkapToBol cucteme koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.

3 CEMECTP

Pasznen 8. Inddepennuanbubie ypaBHeHHs EPBOro MOPSAKA.

JuddepeHunanbHple  ypaBHEHHUS:  ONpejeieHue, IMOpsIOoK, pelleHue, TeopeMa
CYIIIECTBOBaHMs U €IMHCTBEHHOCTH pemieHus. 3aaaya Komm. J{uddepennuanbubie ypaBHEHUS ©
pazensromuMucs nepeMeHHbIMU. OJHOpPO/HBIE YpaBHEHUS |-To mopsaka: ompeneneHue H
MeToq pemieHus. JIuHelHble ypaBHeHUs |-To mopsika: omnpeaeneHHE U METOJ pPEIlleHUs.
VYpaBHenus bepnymnu: ompeneneHue u meron pemeHus. uddepeHumanbHble ypaBHEHUS B
NOJIHBIX Au(QepeHnnanax: onpeaeseHue U MeToJ pelieHus. VHTerpupyoomuid MHOXKUTENb:
OlpesielieHne, CBEJEHME K YpaBHEHHIO B TOJHBIX JuddepeHnHrarax ¢  MOMOIIbIO
MHTETPUPYIOLIETO MHOXKHUTEIIS.

Pa3nen 9. luddepennnanbHbie ypaBHeHHs] BTOPOT0 MOPS/AKA.

Juddepennunanbable ypaBHEHHsI BTOPOTO MOPSAKA, JOMYCKAIOINe TOHMKEHHUE TTOpsIIKa.
Jlunelinple nuQQepeHraIbHbIe YpaBHEHUsT BTOPOro MOpPsIKA: ONpeesieHHe, OJHOPOJIHBIE U
HEOJHOPOJIHbIE JIMHEWHbIE ypaBHeHHs. CBoicTBa pemieHud. JIMHeilHas He3aBUCUMOCTh
¢ynkuuit. Onpenenurens BpoHckoro u ero cBoictBa. TeopeMbl 0 CTpYKType OOLIMX pelIeHui
JUHEHHBIX OJTHOPOAHBIX U JUHEHHBIX HEOJHOPOAHBIX AU epeHInalIbHbIX YpaBHEHUI BTOPOTO
nopsiika. OyHJaMeHTalbHas CUCTEMa peIleHUH JIMHEHHOTro 0THOPOIHOTO TU(depeHIIMaTLHOIO
ypaBHEHHUS BTOPOro nopsiaka. JInnelHnelie ogHOpogHbIE AU depeHInaTbHbIe YPABHEHUS BTOPOTO
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HOpsiIKa C MOCTOSHHBIMU KO3(duuueHTamMu: MeTo] Oiiepa A PEUIeHUs 3THX ypaBHEHMH.
JluneliHble HEOAHOPOAHBIE MU EepeHIINaTbHbIC YPABHEHUSI BTOPOTO MOPSIKA C TOCTOSHHBIMU
Ko3(ppuLMEeHTaMU: METOJA NoA00pa YaCTHOIO PELIEHUs 3TOr0 ypaBHEHMsI C NPaBOW 4YacCThIO
CIELMAJBbHOIO BHUJA MW METOJ BapHallMM IIPOU3BOJIBHBIX  IIOCTOSIHHBIX. JIMHENHBbIE
I depeHManbHble ypaBHEHUs N-TO MOpPsJIKA: CBOMCTBAa pEIIEHHUH, TEOpeMbl O CTPYKType
o0miero pemeHus. AJTOPUTM MOCTPOEHHs OOIIEro pemieHus JIUHEHHOTro audepeHIaIbLHOro
ypaBHEHMsI N-Io NOpsi/IKa C MOCTOSHHBIMU KO3 (UIIMEHTAMH.

Pa3nea 10. Cucrems! 1uddepeHHAIBLHBIX YPABHEHHUH.

Cuctembl JMHEHHBIX Au(p(dEepeHIUaATbHBIX YPaBHEHUH IE€pPBOro MOpsIKa, pelleHUe
MeTO0M HcKItoueHHs. CUCTeMbl TMHEWHBIX M (epeHIInaIbHBIX YpaBHEHUH IEpBOTroO MOPsIKa,
METOJI BapHallMM MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JUHEHHBIX OJHOPOIHBIX ypaBHEHUN
NEPBOTO TMOPSJIKAa C MOCTOSHHBIMU Kod(duuueHtamu, meron Diinepa. CUCTEMbl JTHHEWHBIX
HEOJHOPOAHBIX AU epeHnanbHbIX YpaBHEHUH ¢ HOCTOSHHBIMU K03 puumenramu.

Pa3nea 11. YnucioBble 1 pyHKIMOHAJIBHBIE PSIbI.

YucnoBele psbpl: OCHOBHBIE IOHATHS, CXOAUMOCTh psaa. HeoOxonumslil mnpuzHak
cxogumoctu psanga. CpolicTBa CXOASIIUXCS pPsAAoOB. JlOCTaTouHbIE MPU3HAKH CXOAUMOCTH
3HAKOIIOJIOKUTEIBHBIX PSIOB: MHTErpanbHbll npu3Hak Komm; npusHaku CpaBHEHMs PSALOB;
npusHak JlanamOepa; paaukanbHbiil npusHak Komm. Psasr Jupuxiie. 3Hakouepenyronuncs ps;
omnpenenenue, npusHak JleiOHuna. AOGCONIOTHAS U YCIOBHAs CXOAMMOCTh 3HAKONEPEMEHHBIX
psanoB. OyHKIMOHAIBHBIE psiibl. CTENEHHbIE psAbl: ONpelesieHne, TeopemMa AOeins, WHTepBall
CXOOUMOCTH, paguyc cxoauMocTH. CBoMcTBa CTENEHHBIX psanoB. Paasl Teinopa 1 MakiopeHa:
ompesieNieHue, YCIOBUS CXOMUMOCTH psija Teiopa k mcexomHou (pynkuuu. Jlemma Iim£=0

nse N

it VX e R. JlocraToyHble YCIOBUSL CXOIMMOCTH psfa Teisopa. ANTOPUTM pasioXKEeHHS
dbyskuun B psx Maknopena. OcHoBHbIE pasnoxenus (yHkumit: €, SINX, cosx, In(1+x),
(1+ X)n, arctgx, arcsinx B psag Makiopena. Pasnoxenue Gynkumit B psn Teinopa ¢

MOMOIIBI0 OCHOBHBIX pa3iiokeHuW. [IpuMeHeHHue CTENEeHHBIX PAJIOB: MPUOIMKCHHBIC
BBIUKCIICHHUS], TPUOIMKEHHOE perieHne JuddepeHInaabHbIX YpaBHEHHH.

4. O6beM yueOHOI TUCIUIIHHbI

Cemectp
Bua yueoHnoii padoThl Bcero 1 2 3
ry P AKan. AKkan. 3E AKan. 3E AKkan.
3E u 3E u 9 u

O0mas Tpy10eMKOCTh 15 540 5 180 4 144 6 216

AUCIHHUITIJIMHBI

Konrakrhas pabora 53 | 193 | 1,78 | 64 | 178 | 64 | 1,78 | 64
ayANTOPHBIC 3aHATHS:

JleKun 265 | 96 | 089 | 32 | 089 | 32 | 089 | 32

[Tpaktuueckue 3ansatus (I113) 2,65 96 0,89 32 0,89 32 0,89 32

CamocrosiTesibHas padora 7,7 276 3,22 116 1,22 44 3,22 116

KonTakTHas camocTosiTenbHas
0,4 0,4 0 0

pabora 7.7 3,22 1.22 3,22

CamocTrosTenbHOE U3yUYEHHE 2756 115.6 44 116
pa3aesoB AMCUUILIMHEI

Bup xonrpoust — 3auder ¢
OLIEHKOH

Bua koHTpOJIs — DK3aMeH 2 72 1 36 1 36

KounrakTrHasi pabora —
NPOMEKYTOUYHAS 2 0,8 1 0,4 1 0,4
aTrecTanus
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IMoaroroBka K IK3aMeHy. 71,2 35,6 35,6

3auer ¢ 9K3aMeH 9K3aMeH
Bua uTOroBoro KOHTpOJIs: "
OlIeHKOM
Cemectp
Bujx yueoHoii padoTsl Beero 1 2 3
y p AcTp. AcTp. 3E AcTp. 3E Actp.
3E a 3E u u a

O01as Tpy10eMKOCTh

15 405 5 135 4 108 6 162
JAUCHHUILIHHBI

KonraxTaas pabora — 53 | 1431 | 178 | 4806 | 1,78 | 48,06 | 1,78 | 48,06
ay/IUTOPHbIEC 3aHATHS:

Jlekuuu 2,65 | 71155 | 0,89 | 2403 | 0,89 | 2403 | 0,89 | 24,03

[TpakTrueckue 3amsitust (I113) | 2,65 | 71,55 | 0,89 | 24,03 | 0,89 | 24,03 | 0,89 | 24,03

CamocrosiTe1bHasi padoTa 7,7 12079 322 | 8694 | 122 | 3294 | 3,22 | 86,94

ic;I;j:;:Tajanaﬂ pabora 0.3 0.3 0 0
CamocTosiTeTbHOE U3YUCHHE 7 3,22 1,22 3,22
207,6 86,64 32,94 87,2

pa3zieJIOB TUCIUILUTHHBI
Buja xoutpoJsi — 3auer ¢ + +
OLlEHKOM
Buja koHTpoJisi — JK3aMeH 2 54 1 27 1 27
KonrakTHasi paGora —
NMPOMEKYTOUYHAS 0,6 0,3 0,3
aTTecTanus 2 1 1
IHoaroroBka k 3K3aMeny. 53,6 26,7 26,7

3auer ¢ JK3amMeH JK3aMeH
Bua uTOroBoro KOHTpoJIA: .

OLICHKOI1

AHHOTauus padoyeii MPporpaMMsbl JIMCIUTLIMHBI
«O6mast u Heopranuueckas xumus» (51.5.07)
1. Heap aMCHUMIUIMHBI — MpPHOOpETEHHE 3HAHUH U KOMIETeHLUUH, (opMHUpOBaHHE
COBPEMEHHBIX MpEICTaBIECHUI B 00JaCTH TEOPETUUECKUX OCHOB XUMHUH U XUMHUH 3JIEMEHTOB.
2. B pe3yabTare wu3y4eHHs JUCHMIUIMHBI o0y4yalolWiici 1O mporpamme
0akajaBpHaTa J0JIKEH:
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:
— CIIOCOOHOCTBIO MCIONIB30BaTh B MPO(PECCHOHATBHOMN EATENbHOCTH 3HAHUSA O MOJX0/aX
U METOJaxX TOJYYeHHUsS Pe3yJbTaTOB B TEOPETUYECKUX W IKCIIEPHUMEHTAIBHBIX HCCIIETOBAHHUIX
(OIIK-2);
~TOTOBHOCTBIO NMPUMEHATh (PyHIaMEHTaJIbHBIE MAaTEeMaTHUECKUE, €CTECTBEHHOHAYYHbIE U
o0IIenHKeHepHbIE 3HaHUS B TIpodeccroHanbHoi nestenbrocTr (OITK-3).
3namo:
— 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI;
— OCHOBBI TEOPUHM XUMHUECKOW CBSI3U B COCAMHEHUSIX PA3HBIX THIIOB, CTPOSHHE BEIIECTBA
B KOHJICHCUPOBAHHOM COCTOSIHUY;
—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHWSI XUMHUYECKUX TPOIECCOB M XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUS;
— METO/TbI OTIMCAHMS XUMHYECKIX PABHOBECHH B PACTBOPAX JICKTPOIUTOB,
— CTPOEHHE U CBOMCTBA KOOPAMHAIIMOHHBIX COCTUHEHUH;
—TOJTY4YeHUE, XUMHUECKHE CBOMCTBA MPOCTHIX M CIOKHBIX HEOPTaHHUECKUX BEIICCTB.
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Ymems:

— BBIIOJIHATH OCHOBHBIE XMMHMUYECKHE OIEpaliH, ONPEAENATh TEPMOAMHAMUYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLUN U PAaBHOBECHBIE KOHIEHTPAIMH BEIIECTB;

— HCIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJMHAMHYECKHUE CIIPaBOYHBIE
JTaHHbIE JJIs peleHus TPpopeCcCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATh BIMSHUE PA3TUYHBIX ()AKTOPOB Ha pPAaBHOBECHE B XUMHYECKUX
peakumsx.

Braoemy:

— TEOPETHYECKUMHU METOAAMH ONHUCAHUS CTPOCHUS U CBOWCTB MPOCTBIX U CIIOXKHBIX
BEUIECTB HAa OCHOBE AJIEKTPOHHOI'O CTPOEHHUS MX aTOMOB U IIOJOKEHHUS B INEPUOAUYECKON
CHUCTEME XMMUYECKUX HIIEMEHTOB;

— OCHOBHBIMU HaBBIKaMHU pabOTHI B XUMUYECKOH J1abopaTopuu;

— DKCIEPUMEHTAJbHBIMU METOJIaMU OMPEJCNICHNUs HEKOTOPBIX (HU3UKO-XUMUYECKUX
CBOMCTB HEOPIaHUYECKUX COCIMHEHUM.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Paszoen 1.ITpuHIUIBI XUMHUH

1.1 Crpoenue aroma.
BoiHOBBIE CBOHCTBA MaTepHAIbHBIX OOBEKTOB. YpaBHeHue ne bpoinsa. CooTHomieHHe
HeonpeneneHHocteit ['elizendepra. [lonstre o kBaHTOBOM Mexanuke u ypaBHenuu lllpenunrepa.

1.2 Tlepuoauyeckuii 3aK0H U MEPHUOUIECKAs CUCTEMA.

CoBpemenHast GOpMyJIHPOBKA MEPHOJUIECKOro 3akoHa. [lepuoanueckas cucreMa u ee CBA3b CO
CTPOCHHEM aTOMOB. 3alOJHEHUE 3JIEKTPOHHBIX CJI0EB UM 000JIOYEK aTOMOB B IEPUOAMYECKON
cucteme aiemeHToB J[.M. Menpeneena.

1.3 OkuCIUTENEHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenu okucieHus. BaxkHeimue OKUCIUTENIM W BOCCTAaHOBUTENW. BaxkHeilmmue cxeMbl
IIPEBPALIEHMSI BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

1.4, Xumudeckas CBsI3b U CTPOCHHE MOJIEKYII.

KoBasieHTHast CBs3b, OCHOBHBIE MOJIOKEHUS METOJla BAJICHTHBIX CBsizel. PaccMoTpeHue cxem
NEepeKpbIBaHUS aTOMHBIX OpOuTasiell mpu oOpa3oBaHUHU CBs3ed B Mosekynax. ['mOGpuauszanus
BOJTHOBBIX (pyHKIMI. OCHOBHBIE TIOJIOKEHHUST METO/Ia MOJEKYIsIpHBIX opOuTaneit (MO JIKAO).
Meton I'mmiecnun.O0mue cBeleHUs O KOMIUIEKCHBIX COEAMHEHHUSAX, WX CTPOCHHUE.
MexmonekynspHas 1 BHyTPUMOJIEKYJIIpHasl BOXOPOAHAs CBs3b. FIOHHAs CBSI3b KaK IPEEIIbHbBIN
ciyyail KoBaJIeHTHOH cBsi3u. OOmMe MpeacTaBiIeHHUS O MEKMOJEKYJISIPHOM B3aUMOJECHCTBUU:
OpPUEHTAIIMOHHOE, MHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUSI.

1.5. TlonsiTHE O XMMUYECKON TEPMOTUHAMUKE.

TepmoauHaMudeckne (QYHKIUU COCTOSIHUA (XapakTepucTuueckue ¢GyHKIMK). BHyTpeHHsA
SHEpPrusl U SHTAIbINA, UX PU3NYECKUN cMBICT. TepMOXUMHUS U TEPMOXUMUYECKHE ypaBHEHUSI.
3akoH I'ecca u caenctBus u3 Hero.lloHsTne 00 HTpONUM, aOCOIIOTHASE SHTPOINHUSA U CTPOCHUE
BenlecTBa. Mi3MeHeHre SHTPONHH B pa3IMYHbIX Ipoleccax.

1.6. IlonsTHE O XMMHUYECKON KHHETHKE. XMMHYECKOE paBHOBECHE.

OpHocTaguiiHBIE W CIOXKHBIE pEakUMU. 3aKOH AeHcTByrommMx wmacc. KoHcTaHTa CKOpPOCTH
peakiuu. MoONeKyIsIpHOCTh M TOPSAIAOK pPEaKIUH. 3aBUCHMOCTh CKOPOCTH pEaKIHH OT
TEMIEPATYPbl; SHTAJIBINS aKTUBALUU. [ OMOT€HHBIN U reTepOreHHbIN KaTaaus.

HctunHoe u kaxymleecs: paBHoBecHs. KoHcTaHTa XMMHUYECKOro paBHOBecHs. DHeprusi ['uboca,
ee CBA3b C dHTpomnueld u sHTanbnue. dusnueckuil cMmbica 3Heprun [ 'nb0ca. DHTPONUIHBIN U
SHTAJNBIUUAHBIA (akTopsl mporecca. CBsa3zb AG’: ¢ koHcTaHTOH paBHOBecus. CwmelieHue
XUMHYECKOT0 paBHOBecus, npuHuui Jle-Ilarense — bpayHa.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.
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[Tpoueccel, conpoBokaaroniye o0pa3oBaHUe KUIKUX UCTHHHBIX PACTBOPOB HEAIEKTPOJIUTOB U
AJNIEKTPOJIUTOB.  ACCOLIMMpPOBAHHBIE M  HEACCOUMHUPOBAHHBIE  BNEKTponuThl.  CTeneHb
nuccounanuu. Koncranra nuccounanuu. PaBHOBecHe B cuCTEME, COCTOSIIIENH U3 HACBILIEHHOTO
pacTBOopa MaJOpacCTBOPHUMOTO SJEKTPOJIUTa W €ro KpucramioB. PaBHoBecue B pacTBopax
KOMIUIEKCHBIX coeuHeHui. PaBHOBecue Aucconualiy BOJbl, HIOHHOE NPOU3BEIACHHE BOJIBI U
€ro 3aBUCUMOCTb OT Temneparypsl. [kana pH. ['maponus conen.

Pa3zoen2. Heopranndeckasi XuMus

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

Bogopoa-niepBblii 37eMEHT NEpUOAMYECKON CHUCTEMBI, €r0 JBOMCTBEHHOE IOJIOXKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoguyeckol CUCTEMbI. 3aKOHOMEPHOCTU B U3MEHEHUU
QJIGKTPOHHBIX KOH(PUTYpAllMi, BEIHYUH PAIUYCOB, OJJICKTPOOTPHUIATEILHOCTH W DSHEPTrUU
MOHM3AIMKY aTOMOB. TUIIMYHbBIE CTENIEHH OKUCIICHUS. XUMUYECKUE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHUHM M CBOMCTBAX OCHOBHBIX THIOB coeauHeHuil. I[lpupoaHbie
COCIMHEHU S, TIOJIYUeHUE U PUMEHEHHUE.

2.3. Xumus d-snementoB.2.4. Xumus f- aieMeHTOB.

OneMeHTbl 3-12 rpynn NEepUOIUYECKOM CHUCTEMBL. 3aKOHOMEPHOCTM B HW3MEHEHUH
JICKTPOHHBIX KOHPHUTYpAIUi, BETMUUH PATUYCOB, JHEPTHH HOHU3AINHN, XapAKTePHBIX CTCIICHEH
OKHUCJICHHS, KOOPJMHAIIMOHHBIX 4YHCENT aToMoB. llpuponHbie coeaMHEHHUs, MOJNyuYeHUE U
COIOCTaBJICHHE (PM3MYCCKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpOeHUE M CBOMCTBA
OCHOBHBIX TUIOB coenuHeHuid. OcobennoctH f- aemMenToB.

4. O0beM y4eOHOI JUCHTUNJIMHBI

Bcero 1 cemectp 2 ceMecTp
Bunel yue6HoI paboThl B 3au. Bakan. | B3au. | Bakax. | B3au. | B akan.
el Jacax el Jacax el Jacax
DT 1 I 12 432 7 252 5 180
JMCUMILIMHBI 110 Y4e0HOMY IJIAHY
Kourakruan padora - 6,23 224 | 356 | 128 | 267 | 9
ayJIMTOPHbIE 3aHSATHS .
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3anstus(I13) 0,89 32 0,89 32 - -
Jlabopartopubie paboTs (JIab) 3,56 128 1,78 64 1,78 64
CamocrositenbHas padora (CP) 3,78 136 2,44 88 1,34 48
CamocTosTeIbHOE H3YUCHUE 378 136 244 88 134 48
pa3eNioB JUCIUILIAHBI ' ’ ’
Buja koHTpOJISI: IK3aMeEH 2 72 1 36 1 36
KonraktHas pabora — 08 04 04
MTPOMEKYTOYHAS ATTSCTAIIHS 2 ' 1 ' 1 ’
[ToaroToBka K FK3aMeHyY 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
. B B B
Bunel yueGHoI paboTh B 3au. B 3au. B 3au.
ACTPOHOM. aCTPOHOM. aCTPOHOM.
enl. enl. el

Jacax Jacax Jacax
O01as Tpy10eMKOCTh
AUCHMILIMHBI 10 Y4eOHOMY 12 324 7 189 5 135
nJIa”Hy
Konrakrnas pabora- 623 | 168 | 35 | 96 | 267 | 72
ayJIMTOPHBIE 3aHSTHS
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Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ausatus(I13) 0,89 24 0,89 24 - -
JIabopartopusie pabotsl (JIab) | 356 96 1,78 48 1,78 48
CamocrosiTesibHast padoTa 3,78 102 244 66 134 36
(CP)

CamocTrosiTeIbHOE U3yUYECHHE 3,78 102 244 66 134 36
pa3JieJIOB AUCIUILUIMHBI

Bua koHTpOJIAA: 3K3aMeH 2 54 1 27 1 27
KonTakTHas pabora —

IPOMEKYTOYHASL ATTECTAIIUSI 2 0.6 1 0.3 1 0.3
[ToaroroBka K sK3aMeHY 53,4 26,7 26,7

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUILIMHBI
«Oprannyeckas xumus» (51.5.08)

1. Heabo AUCHUIUIMHBI SIBISICTCS NPUOOPETCHHE CTYACHTaMU 3HAHUH O CTPOCHUU
OPraHMYECKUX COCOUHEHHH, OCHOBHBIX XHUMHYECKHX CBONCTBaX pa3lUYHBIX KJIACCOB
OPTaHWYECKUX COCAMHCHHA W METOJaX WX IIONYYCHHS, KaK IPOMBIIUICHHBIX, TaK W
71a00paTOPHBIX.

2. B pe3yabrare wu3ydyeHus [UCHUIUIMHBI OOy4yamomuiicss 10 TMporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obnadame CIIEIYIOIAMA KOMIICTCHITHSIMH:

— CIIOCOOHOCTBIO K cCaMOOpraHu3aluy u camoodpasosanuio (OK-7)

—  CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJNB30BAaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIMH B MpodeccuoHanbHoi aesirenbaoctr (OITK-1)

— TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHHS O COBPEMCHHON (PU3MYCCKONW KApTHHE MHUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIEeCTBA AJi MOHUMAaHHUS
OKpyXaromiero Mupa u sisiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHSA O CTPOCHUU BEIIECTBA, MPHUPOJE XUMHUECKOMN
CBSI3M B PA3IMYHBIX KJaccax XUMUYCCKUX COCTUHEHHH ISl MOHMMAHMS CBOMNCTB MAaTEPHAIIOB H
MEXaHHU3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).

3nameo:

— TEOPETHYECKHE OCHOBBI CTPOSHHMS M CBOMCTB pa3lMYHBIX KJIACCOB OPraHMYECKUX
COCIUHCHMIA;

— CHocoObl TONMyYeHHs M XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPTraHHMYECKUX
COCIUHCHMIL;

— OCHOBHBIE MEXaHU3MBI POTEKAHHSI OPraHUYECKUX PEaAKIINii;

Ymemn:

— MPUMEHATh TEOPETUYECKUE 3HAHUS JUIS CHHTE3a OPraHUYECKUX COCTMHEHHUN Pa3iTUuHBIX
KJIacCOB;

— aHANTM3UPOBATh U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COCIMHEHUN;

— COCTaBIISITh CXEMBI CHHTE3a OpPraHMYECKHX COSTMHEHNH, 33 JaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPBI M KJIaCCH(PUKAIIMNA OPraHUYECKIX COSTMHCHUH,

— OCHOBHBIMHU T€OPETHUECKUMHU MPEACTABICHUSIMH B OPraHNUECKON XUMUH;

— HaBBIKaMH 00OCHOBAHMS PAMOHAIBHBIX CITOCOOOB ITOTyIEHUS OPraHMYECKUX BEIIECTB.

3. Kparkoe cogepixkaHue AUCHUILINHBI

1 Pazoen 1. «Teopus xumuueckoeo cmpoenus u HacvlyeHHbvle Y21e6000poovl (YB)»

1.1  Teopus XUMHYECKOTO CTPOCHHUS

1.2  Ankasbl

1.3  Crepeousomepus
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1.4  I{uknoalKkaHBI

2 Pazoen 2. «Henacviuennvie YB»

2.1  AnkeHsl

2.2  AJKUHBI

2.3 AJIKageHsl ¥ OJUEHB]

3 Paszoen 3. «Apomamuueckue coeounenusy
3.1  Teopuu apoMaTUIHOCTH.

3.2  CoenuHeHus 6EH30JIBHOTO Psiaa

4. O0beM y4eOHOM TUCIHUTIHHBI

Bunast yueOHoI paboThI 3aqeliHHx B axazewm.

eIMHUIIAX Hacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHSATHSI: 1.32 48
Jlexuuu (Jlek) 0.44 16
IMpakTrueckue 3anstus (I13) 0.88 32
JlabopaTtopusie 3anstus (J1ab) - -
CamocrositesbHasi padora (CP): 1.68 60
KoHTakTHas camocTosTeNbHas paboTa 168 0.2
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI ' 59.8

Bujx koHTpOJS: 3a4erT
B
Bupl yaeOHOM paboThI 3a4eTHBIX | B actp. yacax

SIMHHIIAX
O01mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1.32 36
Jlexumn (Jlek) 0.44 12
[Tpaktuueckue 3anstus (I13) 0.88 24
JlabopaTtopusbie 3ansTus (J1ab) - -
CamocrositenbHas padora (CP): 1.68 45
KonTtakTHas camocTosiTenbHasi pabota 0.15

1.68
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTLIMHBI 44.85
Bua kouTpoJs: 3a4yer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Dusuka» (51.5.09)

1. Heab TMCHUNIMHBI. TPHOOPETEHUE CTYIEHTAMHU 3HAHHM MO OCHOBHBIM pa3jaeiaM
(U3HKY U YMEHHIO IIPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUINHAX .

2. B pe3yabrare wu3yyeHus [UCHUILUIMHBI oOyyaommiicss 10 Mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

CIIOCOOHOCTBIO UCIIONIB30BaTh B MPO(eCcCHOHANBHOM 1eATeIbHOCTH 3HAHUS O TIOJX0AaX U
METOJIaX TIOJIYYCHHS PE3yIbTaTOB B TEOPETUUYCCKUX M IKCHEPUMEHTAIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTHIO TIPUMEHATh (PYHIaMEHTaIbHBICE MAaTEeMAaTHICCKUE, €CTECTBCHHOHAYIHBIC U
o0IIenHXEeHEPHbIC 3HaHUs B podeccronabHoi aesrenbHocTr (OI1K-3);
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3Hamb:

- (u3nuYecKre OCHOBBI MEXAaHUKH, (PU3MKU KOJIEOAaHWH M BOJIH, JJIEKTPUYECTBA H
MarHeTus3Ma, 3JEKTPOJUHAMUKH, CTAaTUCTHYECKOM (U3MKM U TEpMOJUHAMUKH, KBAHTOBOH
bu3uKy;

- cMbIC (DyHIAMEHTaJIbHBIX (PU3MUECKUX 3aKOHOB, NPUHIMIIOB U IOCTYJIATOB; HX
(OpMYITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b ILUPOKOro Kpyra (U3MYECKUX SBICHUH ¢ (yHAAMEHTAIbHBIMU MPHHLUIAMH U
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/Ibl PELLICHHSI 3a]1a4 110 ONUCAHUIO (PU3HUECKUX SBJICHUH;

- METOIbI 00pabOTKHU pe3ybTaTOB (PU3NUECKOTO IKCIIEPUMEHTA,;

ymemy:

-[IPUMEHSATh TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METO/bI HCCIEA0BaHUS IIPU
peleHnH IpodecCHOHATIbHBIX 3aj1ay;

-IPOBOJIUTH PACYETHI, OCYIIECTBIIATh aHAJU3 U Ha OCHOBE 3TOTO JIeNaTh 0OOCHOBAaHHBIE
BBIBO/IBI;

- AHAJIM3UPOBAThH PE3YJIbTAThl HAONIIOIEHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3MKH;

- OIpeneisaTh XapakTep (QU3NYECKUX IPOLECCOB IO KOMILIEKCY 3KCIIEpPUMEHTAIbHON
UH(pOPMAaLIMU IPU MTOMOIIU I'padUKOB, TaOIMIl U ypaBHEHUI;

- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 HH(POPMAIUIO B
YCTHOM M MMCbMEHHOM (opMe, B TOM YHCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI;

gnademsn:

- HaBbIKaMU palbOThI C IIUPOKUM KPYToM (pU3UUYECKUX TPUOOPOB U 000PYI0BaAHUS;

- HaBbIKaMU 0OOOCHOBAHHUS CBOUX CY)KJEHUH U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. KpaTkoe coep:kaHue JUCHUTIHHBI

BBenenne

[Ipenmer ¢usuxu. MeToap! HU3NIECKOr0 UCCIETOBAHHS: ONBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHusl.

1. ®du3uyecKue 0OCHOBbI MEXaHUKHU

IIpenmer kuHematuku. llepemenienue, ckopocTb, YyckopeHue. Kunemartnueckue
XapaKTEepUCTUKU BPALIATEIbHOTO JBHEHUS. 3aKoHbl HbioTOHA. 3aKOH BCEMHPHOTO TATOTEHUS.
JIBukeHHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TAroTeHus. JIBumkeHue tena
IepeMeHHOM Maccel. YpaBHeHuss Memepckoro. ®opmyna I[{uonkoBckoro. VYopyruii u
HEYNpyruil yzapel apoB. MOMEHT HMHEpPUUH MATEPUAIBHONM TOYKM M TBEPAOTO Teja.
Kunemaruka rapmonunueckux kosneOanuil. [uddepeHunanbHoe ypaBHEHHE T'apMOHMUYECKHX
kosiebanuil. TloHsATHE O 3aTyxalomMX U BBIHYXKICHHBIX KojieOaHMAX. BoiaHOBoe nBHXeHHe.
Boanbl npoaoabHbIE U TONIEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHON (U3NKH

DneMeHThl TepMOJAMHAMUKHN U (pU3ndeckol KMHETUKH. MneanbHblil ra3. Pacnpenenenue
bonbuimana u ero obmedusnueckuid cmbici. PeanpHbiii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmonunamuueckuit Meton B ¢usuke. PaBHOBecHbIe cocrosiHus. Havanma TepMoaMHAMUKH.
[{ukibl. DHTpoONMs U e€e CTaTUCTUYECKOoe ToJIKoBaHME. SIBieHue mepeHoca. Juddysus. 3akoH
®uxa. TermnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHee TpeHue (Bs3kocTh). 3akoH HbroToHa.

3. D1eKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPHYECKUH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIudnexkTpukd B
AIIEKTPOCTATUYECKOM IIOJIE.

4, DjIeKTPpOMAarHeTu3M

3akoH Awmmepa. 3akoH buo-Caapa-Jlammaca. Cuna JlopeHma.  Marnetuku.
DJIeKTpOMarHuTHasl MHAYKIus. Y paBHeHne Makcseia.

5. OnTuka
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Nutepdepennius BonH. Hudpakums BoaH. [lonmspuzammsi BoiaH. TermoBoe H3Iy4YCHHE.
3akon Kupxroda. 'mnoresa Ilnanka. KBaHToBOoe 00BsICHEHHE TEIUIOBOTO M3MydeHHs. DPexT

Komnrona. fAnepnas mogens atoma. [loctynarsl bopa. ATom Bogopoaa o bopy.

6. DJieMeHTbI KBAHTOBOI (PU3NKH

l'unore3a ne bpoiing. BosnoBoe ypaBHenue Illpenunrepa uisi CTalMOHAPHBIX
cocrossauii. OneiTel Ll TepHa-I'epinaxa. MHorosnekTpoHHsiii atoM. D¢ ekt 3eemana. [IpuHimmn
[Taynu. KBanTOBBIE cTatucTHYecKHe pacnpenencHus boze-OitHmTelina u Pepmu-/lupaka.

®oHoHBI. 3akoHHI [{ebast u DHIITEeHA.
4. O0beM y4eOHOM AUCHUILIMHBI

B 3aueTHEBIX B akazem.
Bunet yueGHoI paboThI eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 10,0 360
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 3,55 128
Jlexumu (Jlek) 1,33 48
JlaGopaTtopHsbie 3ansatus (J1ad) 0,89 32
[Tpaktueckue 3anstus (I13) 1,33 48
CamocrositeabHasi padora (CP): 4,45 160
KonrtakTHas camocTosTenbHas pabota 4,45 -
CamocTosiTeTbHOE H3YUYCHHE Pa3/IeTIOB JUCITUTUIMHBI 160
Bua konTpoJs:
DK3aMeH 2,0 72
KonraktHas paboTa — MpOMEXXYTOUYHAsI aTTECTALINS 20 0,8
IToAroToBKa K SK3aMEHY ’ 71,2
Buj MTOroBOro KOHTpOJIS: JK3aMeH
B ToM umcJie mo ceMecTpam:
2 cemecTp
B 3aueTHbIx B akanem.
Bunel yue6HoI paboTh eANHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
KonTaktHas padora (KP): 1,33 48
Jlexmu (Jlek) 0,44 16
JlaGopatopusie 3ansaTus (J1ad) 0,44 16
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositesnbHas padora (CP): 1,67 60
KonTakTHas camocTosTensHas paboTa 167 -
CaMocTOATEIbHOE N3YYEHHE PA3AEIOB IUCIUIUIMHBI ’ 60
Bua konrpoJis:
IK3aMeH 1,0 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,4
[ToArOTOBKA K DK3aMEHY ’ 35,6
Buja uToroBoro KOHTpoOJIS: JK3aMeH
3 cemecTp
B 3aueTHEBIX B akanem.
Bunel yueGHoI paboTh eANHULAX yacax
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O01mas Tpy10eMKOCTh JMCHUILTHHBI 0 Y4e0HOMY IJIAHY 6,0 216
KonTaktHas padora (KP): 2,22 80
Jlexiuu (JIek) 0,89 32
Jlaboparopusie 3ansTus (J1ad) 0,44 16
[Tpaktaeckue 3arstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,78 100
KonrtakTHas camocTosiTenpHas pabota 278 -
CamocTosITeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI ' 100
Bua xonTpoJis:
IK3amMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYTOYHAS aTTECTALIHS 10 0,4
[ToaroToBKa K 3K3aMeHY ’ 35,6
Buj MTOroBOro KOHTPOJIS: JK3aMeH
Buapl yue6HOI paboThl B 3auetHbIx B actpoH.
CIMHUTIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 10,0 270
KonTaktHas padora (KP): 3,55 96
Jlexruu (JIek) 1,33 36
Jlaboparopusbie 3ansTus (J1ad) 0,89 24
[Tpaktueckue 3anstus (I13) 1,33 36
CamocrositesbHasi padora (CP): 4,45 120
KonrtakTHas camocTosiTenbHas paboTa 4.45 -
CaMocTosTeIbHOE U3YUYCHUE PA3/ICIIOB TUCIIUILTHHBI ’ 120
Bua konTpoJis:
DK3amMeH 2,0 54
KonrtakTHas paboTa — MpOMEeXyTOUHAST aTTECTAIHS 20 0,6
[ToaroToBka K SK3aMeHy ' 53,4
Bujx uTOroBOro KOHTpOJIS: JK3aMeH
B ToM ymciie mo cemecTpam:
2 cemecTp
Bunsl yueOHol paboThl B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonrakThas padora (KP): 1,33 36
Jlexunn (Jlek) 0,44 12
JlaGopaTtopusie 3ansaTus (J1ab) 0,44 12
[TpakTueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocTosTenpHas padoTa 167 -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIITUHBI ’ 45
Bua konTpoJs:
JK3aMeH 1,0 27
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KonraktHas paboTa — MpOMeXXyTOUHAs aTTECTAIH 10 0,3
[ToAroToBKa K 3K3aMeHY ’ 26,7
Buj1 HTOroBOro KOHTPOJIS: JK3aMeH
3 cemecTp
Bunsr yae6HoI paboTh B 3auetHbBIX B actpon.
SIMHUIIAX qacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHY 6,0 162
KonTaktHas padora (KP): 2,22 60
Jlexumu (Jlek) 0,89 24
JlaGopaTtopHsbie 3ansaTus (J1ab) 0,44 12
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
KonrtakTHas camocTosiTenpHas pabota 278 -
CaMocTosTeIbHOE H3YUCHUE PA3/ICIIOB TUCIIUILTHHBI ’ 75
Bua xonTpous:
9K3aMeH 1,0 27
KonraktHas paboTa — MpOMeXXyTOUHAS aTTECTAIHS 10 0,3
IToAroToBKa K SK3aMeHY ’ 26,7
Buj MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTaNus y4eOHOM NPOrpaMMspl JUCHHUILIMHBI
«Ikoaorus» (b1.5.10)

1. Heap mucuMnaMHbL: cHOPMUPOBATH Y CTYAEHTOB MPEJCTABICHHUE O COBPEMEHHBIX
HKOJIOTHYECKUX TpodieMax, 0 (U3UKO-XMMHUYECKHX IpPOIeccax, MPOTEKAIOMNX B Pa3IMYHBIX
KOMIIOHEHTaX OKpY)Kalollel Cpeapl U O CTENeHH AaHTPOIIOT€HHOTO BO3ACHCTBHUS HAa OSTH
MPOIIECCHI; BBIPAOOTATh y CTYACHTOB HABBIKM CHCTEMHOTO MOJXO/Aa K M3YyYCHHIO W PEHICHHUIO
HKOJIOTUYECKUX  MpoOJieM, BO3ZHUKLIIMX B  pe3yiabTaTe  MPOMBIIIJICHHO-X035HCTBEHHON
NeSITeTTHHOCTH YEJIOBEKa, PA3BUTh MBIIIIICHNE, TTO3BOJISIOIIEE TPABUIBHO OIIEHUBATH JIOKAIBHBIC
U OT/IaJICHHbIE MOCIEICTBHS IPUHUMAEMbIX PELICHUH JJIsl OKpYXKaroIllel cpe/ibl U YeI0BeKa.

2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI OOYy4YalOIMiici MO mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnadamye cnepyromumu o6mekynbTypHsiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

TOTOBHOCTBIO NMPUMEHATh (DyHIaMEHTAIbHbIE MaTeMaTHYeCKHe, eCTECTBEHHOHAYYHbIC U
o0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHambHoi aestenbHocTh (OITK-3);

CTIIOCOOHOCTBIO TPUMEHSATh B MPAKTUYECKON NEATETbHOCTH MPHHIUIBI PAlMOHATBHOTO
MCTIOJIb30BaHUsI IPUPOIHBIX PECYPCOB M 3aIUThI OKpykaromieit cpeasl (OITK-5);

3Hamy:

OCHOBHBIE 3aKOHBI OOIIEH IKOJIOTHH;

3aKOHOMEPHOCTH CTPOEHHUS U (YHKIIHOHUPOBAHUU OHOCchepHI;

COBPEMEHHBIE IKOJIOTHUECKUE MTPOOIIEMBI;

OCHOBBI PAIlIOHAIEHOTO TTPUPOIOTIOIB30BAHHS;

OCHOBHBIE ITPUHLIUIIBI 3AIIUTHI IPUPOAHOI Cpelibl OT AaHTPOIIOTEHHBIX BO3ICHCTBUI;

CTPOCHHE OCHOBHBIX Treocdep 3emMiM M OCHOBHBIE (U3UKO-XMMHUYECKHE ITPOIIECCHI,
IPOTEKAaoIUe B HUX;

OCHOBHBIE MTOHSTHS ¥ MIPHHIIUTIBI KOHIICTIIINH YCTOMYUBOTO PA3BUTHS;
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OCHOBHBIE CBE/ICHUS O TJI00anbHON MpoOiIeMaTrKe, MPUPOIHBIX pecypcax, MiIaHeTapHBIX
IpaHUIlaX, aHTPONOTEHHOM BO3ACHCTBHHM HA OKPYXKAIOUIYIO Cpeay, YIpPaBIECHUU KadeCTBOM
OKPYKAaroIIel Cpeibl;

MIPUHIIMITEI 3€JICHON XUMUW;

ymemy:

MPUMEHATHh TOJIYYCHHbIC 3HAHUSA [JIi OLEHKH COCTOSIHUSI OKpYXKArollell cpeabl U
paloHaIbHOIO UCIOJIB30BAaHUS TPUPOIHBIX PECYPCOB;

WCIIOJIb30BaTh CETEBBIE KOMIIBIOTEPHBIC TEXHOJOTHMH M 0a3bl JAHHBIX IS PEIICHUS
KOHKPETHBIX SKOJOTHYECKHUX IPobIieM;

enaoemn:

MOHATUMHBIM anmnaparoM B 00JacTu 0oOIIed SKOJIOTHH, PalMOHAIBHOTO MCIOJIb30BaHUS
MIPUPOHBIX PECYPCOB U 3aIUTHI OKPYKAIOIIEH CPeIbl.

3. KpaTkoe coaepkaHue JUCHUILINHBI

BBenenue, OCHOBHBIC IOHSTHS TUCITUTLIAHBL.

MecTo ITUCHUIUIMHBI B cCUCTEME OOIIEro U XMMHUYECKOro 00pa3oBaHUsA. DKOJIOTUYECKOE
oOpa3oBanue U oOpa3oBaHuE JJsl YCTOWYMBOTO pa3zButus. OOIIECTBO M OKpYyKaromlas cpena.
[TonsiTve yCTOMYMBOTO Pa3BUTHS.

Moayas 1. OOmme Bompockl dKkonoruu. buocdepa. buoskonorus. buocdepa u
YCTONYUBOCTb.

1.1  OcHOBHBIC 3aKOHBI JKOJIOTMU. buoskonorus. I[loHarne o006 3KocHcTEMAax.
YcrolunBocTh 3kocucteM buocdepa, ee 3BOMOLNA M yCTOMUMBOCTh. DKOCUCTEMBI 3eMIIM U
ycTOMuMBOCTh. OCHOBHBIE CBEJIEHU O TuiaHeTe 3emiist. OCHOBHBIE TOHSTHS YKOJIOTHUHU. 3aKOHBI U
OpuHOMIBL  dKojoruu. [loToku oSHeprum u BemecTBa B 3kocucrtemMax. (OCHOBHBIE
OMOTreoOXMMHUYECKNE HUKIBI (KpyroBOopoThl BemiecTB). L{ukmudHocTh mporeccoB B Ouochepe u
YCTOMYUBOCTb.

1.2 Hapomonacenenue. YemoBedecTBO Kak dacTh Ouochepnr. Jemorpaduueckue
POOJIEMBI

JIlnvHamMuKa 4YemOBEUECKOM NONYJISAIMH, POXKIAEMOCTb, CMEPTHOCTb, BO3pAacTHas
cTpykTypa. [IpobiieMbl coBpeMeHHOro 3Tara pocTa YUCIEHHOCTU HaceneHus. [ eorpaduueckoe
pacnpenenenre HaceneHus. PerynnpoBanyue HapoJOHACEIeHHUS.

Moayabs 2. Crtpoenue u coctaB reochep 3emun. OcCHOBHBIE (DHU3HKO-XUMHYECKHE
IPOLIECCHI, IPOTEKAloLIe B reochepax

2.1 Atmocdepa 3emiu

Crpoenue atmocdepsl, poiib (POTOXMMUYECKUX peakuuid B (OPMHPOBAHUHM COCTaBa
aTMochepsl.

[Tapuukossiii 3¢ dext. [lapaukoBeie ra3sl B atMochepe. KnumaTudyeckue mociencTBus
AHTPONIOTEHHON JIESTEIbHOCTH.

Pacnipenenenne konmeHTpanuu o30Ha B atmocdepe. O30HOBbIN ciioi. [IpupoaHbIit UK
030Ha. COBpEMEHHOE COCTOSIHME 030HOBOTro cios. IlocnencTBus paspylieHus 030HOBOTO CIIOS
3emun it yenoBeka u Omocdepsl B 1enom. CtpartochepHblil 030H U TPONochepHbI 030H:
CXOACTBO U pa3iauuusi. MeXIyHapoJHOEe COTPYAHMYECTBO B O0JIaCTH OrpaHHuYEHUE
MIPOU3BOJICTBA U UCIIOJI30BAHUS 030HOPA3PYIIAIONIUX BEIIECTB. MOHpeaIbCKHU MPOTOKOI.

KucnotHble 701 U IPOIECCHl OKUCTIEHUS TpuMecel B Tporocdepe. PoTOXUMHUECKUN
CMOT.

2.2. T'uppocdepa 3emnu

Bumet Bom nHa 3emime. Ilpecupie Bombl. ['maposorumdeckuit mmkia. [ mobGambHbBIE
IKOJIOTHYECKHE TpobOieMbl Tuapocheprl. ['TaBHbIE KAaTHOHBI W AHUOHBI TPHUPOJHBIX BOJI.
KucnotHo-ocHOBHOE paBHOBeCHME B MPUPOAHBIX Boaax. I[l[eTOYHOCTP TPUPOAHBIX BO/I.
OcCHOBHBIE TNPUYMHBI, OJTalbl W TOCIEACTBUS  3aKUCICHHUS TMPUPOJHBIX  BOJOEMOB.
OKHUCIATENbHO-BOCCTAHOBUTEBHBIE TPOIECCH B MPUPOJAHBIX Bomoemax. Crpatuduxaius
npupoaHbIX BogoeMoB. [Ipouecce r3dTpodukariu BogoemoB. [IpyuunHbI U TOCIEICTBUS.

2.3. JIutocdepa 3emmaun
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3emHas kopa. IlouBa. Crtpoenue mnouBeHHOro cijosi. CoctraB moyB. OpraHuyeckue
BellecTBa B Mo4Be. Poib >KMBBIX OpraHM3MOB B ()OPMHUPOBAHHUU MOYBEHHOTO CIIOS. TshKembie
MeTaJlIbl B ouBe. Jlerpananus nous. BoiHas u BeTpoBasi 3po3us MOUB.

Moayab 3. AHTPOIOTeHHOE BO3ACHCTBHME HA OKPYXKAIOIIYI0O CpPEAy M pPalMOHaIbHOE
MPUPOIOTIOIH30BAHUE

3.1. Tlpupomubie pecypcol. [loHsiTue 00 OTXOAAaX MPOU3BOJCTBA U MOTPEOJICHUS.
MainootxoHble ¥ 6€30TX0/IHbIE IPOU3BOJICTBA.

3.2 IlomstMe 0 MJIAHETApHBIX  TIPaHULAX. AHTPONOI€HHbIE  BO3MYLICHUS
OMOreOXMMHUYECKHX IIUKIOB a30Ta U Gochopa. OCHOBHbBIE MPUHIIUIIBI 3€JICHON XUMHUH.

Mopnyasb 4. YcToliunBoe pa3BUTue

[lonsiTue 06 ycroilunBoM pa3Butuu. McTopuss crTaHoOBIeHUS ToOHsATUS. Bxian
OTEUeCTBEHHBIX  yueHblx. llenmn  ycroitumBoro  pazutus OOH. MexayHnapoanoe
COTPYIHUYECTBO B OOJACTH YCTOWYMBOrO pa3BUTHUA. [IpomblllUIeHHAsh 3KOJOTUS M 3eleHas
XUMHS KaK HHCTPYMEHT 00ecreueH s yCTOHUMBOTO pa3BUTHs. DKOJIOTUYECKast ITHKA.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3aueTHBIX B akazem.

Bunpl yaeOHOM pabOThI CIIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 0,89 32
Jlexumu (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositesbHasi padora (CP): 2,11 76
KoHTakTHas camocTosTelbHas paboTa 211 0,2
CamocTosiTeIbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI ’ 75,8

Buja kourpoJsi: 3auer - -

B 3aueTHBIX B actp.
Bunsl yueOHol paboThl €IMHULIAX qgacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakTHas padora — ayIiMTOPHBIE 3AHATHS . 0,89 24
Jlexumn (Jlek) 0,44 12
[TpaxTueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
KoHnTtakTHas camocTosTenbHas pabota 211 0,15
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHEI ’ 56,85

Buja xourpoJsi: 3auer - -

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Puznveckas xumus» (b1.b.11)

1. Hdeap AMCHMIUVIMHBI — PACKPHITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOUIMX XOJIOM
XUMHYECKOI0 Ipoliecca, MoKa3aTh 00JAaCTH MPUIOKEHHUS ITHX 3aKOHOB W HAaydWTh CTYyJIEHTa
IPaMOTHO MPUMEHSATH UX MPH PELICHUH KOHKPETHBIX TEOPETHUECKUX U MPAKTHUECKUX 3ajad.

2. B pe3yabraTe wu3y4YeHUs IUCHHMILUIMHBI OOY4YalOIMiiCi 1O mMporpamMme
O0akaJjiaBpuaTa J10JI’KeH:

Obnadamys cnepyrommumu o6mekynbTypHsiMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsMm:
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CIOCOOHOCTBIO MCIOJIB30BATh B MPO(EeCCHOHANBHON 1eATeIbHOCTH 3HaHUS O MOAX0AaX U
METO/aX TMOJYYEHHUS PE3yJbTaTOB B TECOPETUUECKUX M HKCIEPUMEHTAIBHBIX HCCIIEIOBAHUSIX
(OIIK-2);

TOTOBHOCTHIO TIPUMEHSATh (DyHIaMEHTaIbHBIC MaTEMAaTUYECKHE, €CTECTBEHHOHAYYHBIE U
o0IIenHKeHEepHbIe 3HaHUs B mpodeccronanbhoi aesreiapaoctr (OIIK-3);

3HamMb.

OCHOBHBIE 3aKOHBI (U3MYECKON XHWMHUHU, B3aUMOCBSI3b (PU3UYECKHMX U XHUMHUYECKUX
XapaKTEePUCTHUK IpoIlecca,

MyTU OINpPEAeTICHUS BAKHEHIINX XapaKTEPUCTHUK XUMHUYECKOTO0 PaBHOBECHs (KOHCTaHTHI
paBHOBECHUSI, PABHOBECHOT'O BBIXOJIa MPOJYKTA, CTEICHU MPEBPAILIECHUS MCXOAHBIX BEIIECTB) U
BIIUSTHUS Pa3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOIO PABHOBECHS;

YCIIOBUSI YCTaHOBIICHUS (Pa30BBIX PABHOBECHH B OJHO- U MHOTOKOMITOHEHTHBIX
CHUCTEMAax, BO3MOKHOCTH Pa3JeIeHUs CIOXKHBIX CUCTEM Ha COCTABJISIOLINE KOMIIOHEHTHI;

TEPMOJMHAMHYECKOE OIMCAaHUE CBOMCTB HJICATbHBIX M HEUJICAJIbHBIX PACTBOPOB,
MOAXOAbI K HAX0K/ICHUIO NTapLHAJIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB pacTBOPA;

ymems:

MIPUMEHATh TEOPETUYECKHE 3HAHUS U SKCHEPUMEHTAIbHBbIE METOJbl HCCIIEI0BAHMS
(GU3HYECKON XUMUU TIPU PEIICHUH MPO(ECCHOHATBHBIX 33]1aY;

MIPOBOJIUTh TEPMOJUHAMHYECKHE PACUYEThl, OCYUIECTBIATh aHAJIU3 MU HAa OCHOBE 3TOrO
JenaTth 000CHOBAHHbBIE BBIBOJIBI,

MpEeACKa3bIBaTh U HAXOJAUTh ONTUMAJIbHBIE YCIIOBUS IPOBENCHUSI XMMUUECKOTO ITpoliecca
C EJBIO MOYYEHHUSI MAKCUMAIHBHO BO3MOKHOT'O BBIX0/1a MHTEPECYIOIIETO MPOIYKTA;

MIPEJICTaBIATh JaHHbIE JTA0OPaTOPHOIO HCCienoBaHUS B Tpaduyeckoir popme u Ha
OCHOBE TMOJYYEHHBIX 3aBUCUMOCTEH OMPENENSATh COOTBETCTBYIOIIME TEPMOJAMHAMUYECKUE U
KMHETUYECKUE XAPAKTEPUCTUKN XUMUUECKOM CUCTEMbI U XMMHYECKOT0 IIPOLIECCa;

MIPOBOJIUTH AHAJIU3 U KPUTUUYECKH OLICHUBATH MOJIYYCHHBIC SKCIIEPUMEHTAIbHBIC TaHHbBIE,
000011aTh U 1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

BIAOEmb.

KOMIUJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJ0B (PU3UUYECKON XUMUU JUIS PEHICHUS
KOHKPETHBIX MCCIIEIOBATEIHCKUX 3a]1a4;

HaBBIKAMH OIPEACIICHUS] COCTOSIHUS PABHOBECHS M CAMOIIPOM3BOJBHOTO HAIPABICHUS
XUMHUYECKOT0 IIpolecca;

nprueMaMu 00pabOTKU MONYYEHHBIX OIMBITHBIX JAHHBIX JIJIS BBISABICHUS M YCTAHOBICHUS
B3aUMOCBSI3€H MEXIy TEPMOJAMHAMHUYECKUMU CBOMCTBAMHU M (PU3WYECKUMH TapaMeTpamu
nporecca;

3HAHUSIMUA OCHOBHBIX 3aKOHOB (DU3UYECKON XMMHH JJIsI COJIEPKATEIIbHONW UHTEPIPETAIIIT
TEPMOJIMHAMUYECKUX PaCUYETOB;

3. KpaTkoe conep:kaHue JUCHUTLINHBI
Pa3nen 1. Xumnueckasi TepMOAHHAMHKA
1.1. [1epBblit 3aKOH TEPMOJAUHAMUKH

TepMoauHaMUuecKHe CHUCTEMbl M TEPMOJMHAMMYECKUE MapaMeTpbl. DKCTEHCHUBHBIE U
MHTEHCUBHBIC CBOWCTBA CHUCTEMbI. TepmoaumHaMuueckuil mnponecc. DYHKIHM COCTOSHUS H
dbyHKIIMKM TIporiecca. BHYTpeHHsIsl SHeprus W dHTANbIUsSA, UX CBoiicTBa. Temnora u paboTa Kak
dbopmbl mepenaun dHepruu. PaboTa pacmmpeHus raza w mojie3Has padora. DopMyIHpOBKH
MEepPBOro Hayala TEPMOAMHAMHKH. B3auMOCBS3b TEMIOTHI, pabOThl U W3MEHEHHUS BHYTPECHHEH
SHEPTUH B U30XOPHOM, H300apHOM M M30TEPMUYECKOM Tpolieccax. TermIoéMKOCTh BEIIECTBA —
M30XOpHasl WM u300apHas, MOIspHas, yaenbHas. TermIoéMKOCTh UACANbHBIX Ta30B,
B3aUMOCBsI3b MOJIAPHBIX TemioéMkocTed Cp m Cv uaeanbHOro rasa. Temmo€MKOCTh TBEPIBIX
BEIIECTB W JKUIKOCTEH. 3aBUCHMOCTh MOIISIPHOW W300apHON TEIIOEMKOCTH BEIIeCTBA OT
TEMIEPATYpPbl, SMIIMPUUECKUE YpaBHEHUS (CTETIEHHbIE PSAJbl), UX TPUMEHUMOCTb. 3aKOH KyOOB
Hebas, npaBuino romonra u Iltu. Cpennsisi n3o6apHas TEIIIOEMKOCTh BEIIECTBA B MHTEpBAJIC
temneparyp. TemmepaTypHas 3aBUCHMOCTb MpupalieHus sHTanenuu Bemiectsa (Ht — Ho) npu
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MOCTOSTHHOM JIaBJICHUH C Yy4€ToM (ha3oBBIX TEpexoa0B. TermaoBo A(PPeKT XUMUYIECKOTO
nporiecca. OCHOBHOE cTaHIapTHOE cocrossHue. CTaHAapTHBIE SHTAIBIUK 00pa3oBaHUS U
cropanusi BemiecTB. [lpumeHenune 3akoHa ['ecca 1 BBIYUCICHUS TEIUIOBBIX 3(PQEKTOB
XUMHUYECKHX U (DPU3UKO-XUMHUYECKHUX MporeccoB. CBs3b TEIUIOBBIX 3((EKTOB MPH MOCTOSTHHOM
o0beMe U TMpU TMOCTOSIHHOM JaBlieHMH. 3aBUCHUMOCTh TEIUIOBOrO 3(deKkra peakuud OT
temneparypbl. BeiBon u ananu3 ypaBHenus Kupxrodpa B guddepennmanbHoit  dopme.
WNuTterpupoBanue ypasHeHus Kupxroda.

1.2. BTopoii 3aK0H TepMOJIUHAMUKH.

CaMonpou3BOJIbHBIE W HECaMOIIPOU3BOJIbHBIE, OOpaTUMble U  HEOOpaTUMBIE,
paBHOBECHbBIE (KBa3WCTAaTHYECKHE) W HEPABHOBECHBIC IIpoIlecchl. PaboTa paBHOBECHOTO U
HEpPaBHOBECHOTO IporeccoB. POopMyaupoOBKH BTOPOro Havajla TEPMOJUHAMHUKUA. DHTPONUS KaK
KpUTEpPUN HAMPaBICHHOCTH CaMOIPOU3BOJIBHBIX IMPOIIECCOB U PABHOBECHUSI B HM30JHMPOBAHHBIX
CUCTeMax. 3aBHUCHUMOCTb OSHTPOIMHU BEIIECTBA OT MapaMEeTpPOB COCTOSHUS (TeMIIepaTyphl,
naBieHHs, oObeMa). Pacyer M3MEHEHHS SHTPONMHMH B PA3IMYHBIX MPOIECCaX, CBA3AHHBIX C
W3MEHEHUEM COCTOSIHUSI MUJICaJbHOTO Tra3a, a TaKK€ YUCTBIX TBEPIABIX WIM KHIKUX BELIECTB.
W3meHeHnne >HTpONUU B MPOIECCE CMEUICHUS WICANbHBIX ra3oB. M3MeHEeHUE SHTPONUU IMpHU
dazoBeix mnepexomax. TemnoBas TeopemMa HepHcra, moctynat I[lnanka (TpeTrbe Hayaio
tepmoanHamMuku). CTaTUCTHUYECKas HMHTEPIpETalus BTOPOro Havajla TEPMOIAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruucienune aOconOTHOW SHTPONHMM BemlecTBa. Pacuer
W3MEHCHUS SHTPOIUY B XUMUYECKHUX PEAKIUIX MMPHU Pa3INdHbIX Temieparypax. O0benHEHHOS
ypaBuenue I u Il 3akonoB Tepmonunamuku. OHeprusi ['enbmronbua u 3Heprus ['mb0ca kak
KpUTEPUU  HANPABICHHOCTH  IPOLIECCOB W  PABHOBECHUS B  3aKPBITBIX  CHCTEMaXx.
Xapakrepuctuyeckue (GpyHKIHUU. 3aBUCUMOCTb SHepruu [empmronbuia u sHepruu ['ubOca ot
mapaMeTpoB COCTOSHUS. TemmeparypHas 3aBUCMMOCTh dHeprum ['mbOOca BemecTBa ¢ y4éTom
dazoBeix mepexonoB. Pon ¢azoBoro mnepexona (mepBblif, BTOpoil). YpaBHeHuss [ub60ca-
['enpmromnbia. Pacuer n3amenennit crangapTHeIX SHepruid ['m66ca u ['enbMronbpia B XUMUYECKHX
peakuMsIX MpU Pa3INYHbIX TEMIEPATYpax.

CucremMbl TEPEMEHHOTO COCTaBa. XUMHUYECKMM TMOTEHIMAT KOMIIOHEHTAa CHUCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO MOTEHIMANA OT AABJICHUS U TEMIEPATYphl. Y CIOBUS PABHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHUS Mpoliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. Xumunyeckoe paBHOBeECHE.

MatepuanbHblii 0ajlaHC XMMHMYECKOM peaklliy, CTENEHb MPEeBPALEHUs, XUMUYeCcKas
nepeMeHHas. YpaBHEHHE HW30TEpPMbl XUMHYECKOW peakuuu (u3otepmbl Bant-T'odda).
XUMHYECKOE CpPOJCTBO. AHAIU3 YypaBHEHUsS] HW30TE€PMBI IS OINPEICICHHsS HaIlpaBICHUS
CaMONPOU3BOJIBHOTO  MPOTEKAHWsI  XMMHUYECKOW  peakuuu OT  JIaHHOTO  HCXOJHOIO
(HEepaBHOBECHOTO) COCTOsIHUS. TepMogMHAMUYECKass KOHCTAaHTAa XUMHUYECKOTO PaBHOBECUS M
SMIOUPUYECKUE KOHCTAHTHI XuMuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHHs UX CBSI3U AJIs
peakuuu B HACAIBHOM Ta30BOM cmech. KOHCTaHTBI paBHOBECHS [JI1 TOMOTEHHBIX U
TeTepOTreHHBIX pPEeaKIMii, HAeaTbHBIX M HEUACATbHBIX PEAKIMOHHBIX CHUCTEM (Ha TpHUMepax).
CwmenieHre XMMHUYECKOTO PaBHOBECHs NMpU u3MeHeHuu obmiero nasieHus (T = const) U npu
nobaBieHHH B cucTeMy nHepTHOro rasa (T = const, P = const).

Brusiaue temrmeparypbl Ha KOHCTAaHTY XUMHUYECKOTO PAaBHOBECHSI, YPaBHEHUs N300aphl U
M30XOpbl XMMUYECKON peakuuu. BbIBOJ, aHANN3 M MHTETPUPOBAHME HA3BAHHBIX YPABHEHHI Ha
nmpuMepe ypaBHEHHS n300aphl. Pacder cpemHero u ICTUHHHOTO TETUIOBOTO 3 ()eKTa XUMUUECKHX
peakuuii U3 3aBUCUMOCTH TEPMOJIMHAMHYECKOM KOHCTAHThI PaBHOBECHUS OT TEMIEPaTyphl.
PacueTr KOHCTaHT paBHOBECHS XMMHYECKUX PEAKIIUA M3 CTAHJAPTHBIX TEPMOIMHAMUYECKUX
GbyHKIMI BemlecTB. BruncieHne KOHCTAaHT PaBHOBECHS XMMHUYECKHUX PEaKIUi MO CIPaBOYHBIM
JTAHHBIM O KOHCTAHTaX PaBHOBECHS PEAKIIU 00pa30BaHUs COSAMHEHUI M3 MTPOCTHIX BEIIECTB.
Pa3nen 2. ®a3oBble paBHOBeCHS B OJJHOKOMIIOHEHTHBIX CHCTEMAX
2.1. ®a3oBbie mepexo bl U (pa3oBast TuarpaMMa COCTOSIHHS JIJISI OJJTHOKOMITOHEHTHBIX CHCTEM

da3za, KOMIIOHEHT, 4yuclio creneHeil cBoboapl. [lpaBuno a3 I'mbGbca. Ilpumenenue
npaBuna ¢a3 ['ubbca mns anHammsa (a30BBIX PaBHOBECHU B OJHOKOMITOHEHTHBIX CHCTEMaX.
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Juarpamma coCTOSHUSI OJHOKOMITIOHEHTHOH cuCTeMbl, €€ (a3oBble MOJs, JUHUA U TPOIHbIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHO(a3Hoe, nByX(]a3zHoe u TpexdazHOe PaBHOBECHS.
Hacpinennsiii map, TeMieparypHas 3aBUCUMOCTb JIaBJICHHUS HachllleHHOro napa. Kputuyeckas
TOYKA, KPUTUYECKOE COCTOSHHUE BEIIECTBA, €ro ocoOeHHOCTH. BBIBON W aHanmM3 ypaBHEHUS
Knaneiipona. 3aBUCUMOCTb TeMIIepaTypbl IUIABJICHUS OT BHELIHETO JIaBJICHUS, HHTETPUPOBAHUE
ypaBHeHus1 KitaneilpoHa 11 paBHOBECHS TBEPAOE TEJIO - KUIAKOCTb. PaBHOBecHs C ra3oBOM
dazoii, ypaBHenue Knaneiipona-Kmnaysuyca, BBIBOJ ¥ HWHTEIpUPOBAHUE YpaBHEHUS IS
ONHUCAHMs JIMHUM HCIapeHuss W CcyOiuMManuu, WcHojib3yemble nomymeHus. Omnpenenenue
KOOPJMHAT TPONHOM TOYKH.
2.2. OnpeneneHuie TepMOIUHAMUYECKIX (QYHKIIUH mporiecca (ha30BoOro nepexosa

[Ipumenenue  ypaBHenusi  Kianeiipona-Knaysuyca i pacdyeta  M3MEHEHHS
TePMOJUHAMHYECKUX (QYHKIMA Tpu (a30BBIX NPEBpPANICHUSIX. B3auMOCBS3b SHTAIBIHN
IUTaBJICHUS, UCTIAPEHUS M BOSTOHKHU B TPOIHON TOUKe. OMIUpPHUECKOE MpaBuiio TpyToHa.
Pa3nen 3. TepMmoannaMuyeckasi TEOPUsi PAaCTBOPOB
3.1. OcHOBBI TepMOJUHAMUKHN pacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUYUHBI

Knaccudukanuu pactBopos. [lapuuanbHble MONSpHBIC BEIUYHHBI. YpaBHeHus | nb6ca-
Hiorema (BbIBOA U aHanu3). MeToAbl ompeeneHnus NapuuaibHbIX MOJSPHBIX BEIHYUH (METOJ
KacaTeJIbHBIX W METOJ OTpe3KoB). OTHOCHTENbHBIC TAPIHAIbHBIE MOJISIPHBIC BEITHMYMHBI
(mapruanbHble MOJISIpHBIE PyHKIMU cMerienus). TepmoanHaMudeckue QyHKIIMH CMEIIeHHUS.
3.2. TepMoaHAMHUYECKOE OMTUCAHNE HICATBHBIX U HEUICATBHBIX PACTBOPOB

WneanbHble  (coBeplIeHHBbIE) pacTBOPHl. XHMMHYECKMNW TOTEHIUANT KOMIIOHEHTa
ueanbHOTO pacTBopa. TepmoauHaMudeckne (pyHKIUH CMEIICHHsS IS WICaTbHBIX PAacTBOPOB.
PaBHOBecue "uaeanbHblil pacTBOp-map", 3akoH Payns, rpaduueckas uHTepmnpeTanus 3aKoHa
Payns. IlpemenbHO pa30aBieHHBIE pacTBOPBI, 3aKOH [eHpu. YpaBHEHHWE XHUMHUYECKOTO
MOTEHLIMana JIsl pPacTBOPUTENsl M PpAcCTBOPEHHOro BemlecTBa. HewuneanbHble (peanbHbBIE)
PacTBOPEI, TOJOKUTEIBHBIE H OTPULIATENIFHBIE OTKIIOHEHHUS OT MI€AIbHOCTH (0T 3aKoHa Payms).
CraHgapTHbIE COCTOSHUSI KOMIIOHEHTOB pacTBopa. CUMMeTpHUUYHasi U HECUMMETPUYHAS CHCTEMbI
cpaBHEeHHS. Pacyer akTHBHOCTEH M pallMOHAIBHBIX KOA(PQOHUIIUEHTOB aKTHBHOCTH KOMITOHEHTOB
pactBopa. TepmonuHamuyeckue (YHKUMM CMEHICHHs] JJii HEHJICAIbHBIX PacTBOPOB.
3aBUCHMOCTh AKTUBHOCTH W KOX(P(PUIIMEHTA AKTUBHOCTH KOMIIOHEHTA OT TEMIICpaTyphl H
JABJICHHUS.
3.3. KommmratuBHble CBOWCTBA pa30aBIEHHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETYYEeM
pacTBopuTeIe

KomnuraTuBHbIe CBOICTBa pa30aBIEHHBIX PACTBOPOB HENETYYHMX BEUIECTB B JIETYYHX
pacTBOpUTENAX (MOHWKEHUE IAaBJICHUS HACBHIIEHHOTO IMapa pacTBOPUTENS HaJ PacTBOPOM IO
CPaBHCHHMIO C YHCTBIM pACTBOPUTENIEM, IIOBBIIICHHE TEMIIEPaTypbl Hadalla KUICHUS |
MOHIDKEHUE TeMIlepaTypbl Hauaiga OTBEpPJEBaHUS pPACTBOPOB, OCMOTHUYECKOE JIaBIICHHE).
D0yTHOCKONMYECKasT W KPUOCKONHMYECKash KOHCTAHTHI PacTBOpUTENs. BBIBOI ypaBHEHUS,
CBSI3BIBAIOIIIETO TIOHIKEHUE TEMIIEpaTyphl Hauana OTBEpJEBaHUS C KOHIIEHTpalHel pacTBOpa.
Ocmoc, ocMOTHYECKOe JaBlieHHe, 0OpaTHBIN ocMoc. Mcnonb30BaHHe KOJUTUTaTUBHBIX CBOWCTB
JUISL  OTIPENICNICHHs. MOJISPHOW Macchl, CTENEHU JUCCOIMAIMM WJIM CTEeIEeHH acCOLMaIlluu
PacTBOPEHHOTO BEILIECTBA.
Pa3nen 4. ®a3oBbie paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAX
4.1. PaBHOBecHE «OKUIKUN PAcTBOP - HACHIIIICHHBIN TIap» B IBYXKOMITOHEHTHBIX CHCTEMaX.

JluarpaMmbl  «IaBIEHHE-COCTaB», «TEMIIEpaTypa-cocTaB», «COCTaB  Mapa-CoOCTaB
KUIIKOCTH» ISl WICaTbHBIX M HEHWICAIbHBIX pacTBOpoB. llpuMmeHenwe mpaBmia a3 x
WCCIICIOBAaHMIO JuarpamMM. 3akoHbl ['nO6ca-KoHoBamoBa. A3eoTpomnusi, TepMOIUHAMHYECKOE
ycIoBHE TOYKHM a3zeoTpoma. [IpaBmio pergara. OHU3NKO-XMMHUYECKHE OCHOBBI pa3fIelICHHS
KUJKUX CMECel MeToaMu MePerOHKU U peKTU(DUKAIIIH.
4.2. PaBHOBECHE (GKHJIKOCTB-TBEPI0C» B IBYXKOMITOHEHTHBIX CHCTEMaX.

Tepmudeckuii aHanmus, KpUBbIE OXJIAXACHUS, MOCTPOCHUE IHArpaMMbl IIABKOCTH IO
KPUBBIM OoXJIaxjaeHus. CHCTEMBI C OrpaHWYCHHOW W HEOTPAHWYCHHOH pPacTBOPUMOCTHIO
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KOMIIOHEHTOB B TBEpIOM cocTosiHMH. M3omopdu3m. Tumsl TBEpABIX pacTBOpOB. Jlmarpammbl
TUTABKOCTH HW30MOP(GHO KPUCTAIM3YIOIIMXCS BEIIeCTB. JuarpaMMbl TIIaBKOCTH CHUCTEM C
OTPaHUYCHHOW PACTBOPUMOCTHIO B TBEPAOM COCTOSIHUU. JBTEKTHYECKOE M TEPUTEKTUYCCKOE
paBHOBecus. OmnpeleneHne CoCcTaBa IBTEKTUYECKOW YKHJIKOCTH IOCTPOCHHEM TPEYTOIbHHUKA
Tammana. [Ipumenenue npasuia a3z ['m66ca k ucciaenoBanuo (pa3oBbIX paBHOBECHIA.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHBIX B akanem.

Bunpl yueOHoli paboThI €IMHULIAX qacax
OO0mas Tpy10eMKOCTh TUCHUIIJIUHBI M0 Y4eOHOMY TIAHY 5,0 180
KonTakTHas padora — ayiMTOPHbIE 3aHATHS . 1,78 64
Jlexiuu (JIek) 0,89 32
[TpakTueckue 3arstus (I13) 0,89 32
CamocrositeasHas padora (CP): 2,22 80
KonTakTHas camocTosTensHas pabora 222 -
CamMocTosATeIbHOE U3YUYCHHE PAa3AeNOB IUCIUTIIHMHBI ’ 80
Bunx konTpoOJs:
DK3amMeH 1,0 36
KonTakTHas paboTa — MpOMeKyTOUHAST aTTECTALIHS 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
By MTOroBOro KOHTpOJIS: JK3aMeH

B 3aueTHbBIX B actpoH.

Bunpl yueOHOI paboThI CIIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,78 48
Jlexmmm (Jlek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositessHas padora (CP): 2,22 60
KonTakTHas camocTosTenpHas padora 222 -
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHEI ’ 60
Bua konTpoJs:
DK3aMeH 1,0 27
KonrtakTHas paboTa — MpOMEeXyTOUHAST aTTECTAIHS 10 0,3
[ToAroTOBKA K DK3aMEHY ' 26,7
Bu MTOroBOro KOHTpOJIS: JK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI
«Hnxenepuas rpapuka» (b1.6.12)

1. Henp AMCHMIUIMHBI - HAYYUTh CTYJEHTOB BBINOJHATH W YWUTaTh YEPTEXKH IO
IIpaBWJIaM M YCJIOBHOCTSIM coriacHo ctanaapram ECK/I.

2. B pe3yabraTe wu3y4YeHUsl IUCHUIUIMHBI oOydawiuiics 1Mo mporpaMmme
0akajaBpUaTa J0JIKEH:

Obnadamys cnenyroummu o0uekynsTypHbiMu (OK), obmenpodeccnonansabvu (OI1K)
u npodeccuonansubiMu (I1K) komnereHmsmMu:
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TOTOBHOCTBIO MPUMEHATh (PyHAaMEHTaJIbHble MaTeMaTHUYECKHE, €CTEeCTBEHHOHAYYHbIE U
o01IenHXeHepHbIe 3HaHUs B mpodeccruonanbroit aesrenproctr (OITK-3);

CIOCOOHOCTBIO COYETaTh TEOPUIO U MPAKTHUKY VIS pelieHus nHxkeHepHbx 3amad (OIIK-
4);

3Hamy:

- CIIOCOOBI OTOOPAKEHUS TPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BBIMOJIHEHUN YEPTEXKEI;

- BUJIBI U3JICTTUI U KOHCTPYKTOPCKUX JTOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U ITOBEPXHOCTH U3EIIHII;

yMemy:

- BBINOJHATH U YWUTATh YEPTEXKH TEXHUUECKUX H3JCIUM C Yy4eTOM JeHCTBYIOIIUX
CTaHJApTOB;

- BBIMIOJIHAThH U YATATh CXEMBbI TEXHOJIOTMYECKHUX MPOIIECCOB;

- ICTIOJIB30BATh CPEACTBA KOMITBIOTEPHOH rpauku 1711 M3TOTOBJICHUS YEPTEKEH;

gnademsn:

- cnoco0amMy ¥ IpreMaM# “300paskeHus IPEIMETOB Ha MIIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

Moayas 1. U3nene U KOHCTPYKTOPCKHE JOKYMEHTHI.

3HAKOMCTBO C BHJIAMH U3/IEJINH ¥ KOHCTPYKTOPCKHUX JIOKYyMEHTOB, CXEMBI. ApMarypa
TpyOOIpoBOIa U3yueHHE pe3b0, pe3bO0OBBIX U3EIUN U BHIIOJIHEHNE ICKU30B U UepTekeit
JeTanei ¢ pe3b0oii.

Moayas 2. CoequHeHnne aeTase.

CranpaptHble pe3b00oBble U3/enns U coequHeHus. CoequHeHue aeTanei 601ToM 1
mmuibKoi. Pe3ap0oBbie TpyOHbIe coennnenus. LankoBeie coennnenus. OnaHieBsie
coenuHenusi. HepasbeMHbIe coelMHEHUS IeTalei . [ eoMmeTprudeckne XapakTepuCTUKe (YOPMBI U
MOBEPXHOCTHU U3JIEIIUH.

Mopayasb 3.YepTesxku cOOpPOYHBIX eIMHHI. DJIeMEHThI KOMIIbIOTEPHOI rpauKH.

[IpaBuna BeimoaHeHHs 1 0OopMIICHHS COOPOYHOTO uepTexa. JletanupoBaHue ueprexeit
COOPOYHBIX €IUHUL. DIEMEHThl KOMIIBIOTEPHOU IpauKH.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auetHbIX B akazgem.

Bunel yue6HoI paboThI eANHULAX yacax
O0mas TpPyA0EMKOCTh JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonTakTHas padora — ayIiuTOPHBIE 3aHATHS . 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,67 24
JlaGopatopusbie pabotsl (JIP) 0,22 8
CamocrositesnbHas padora (CP): 2,67 96
KonrtakTHas camoctosiTenbHas paboTa 2 67 0,6
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI ’ 95,4
Buja xkonTpoJisi: 3a4er ¢ OLeHKOM - -

B 3aueTHbIX B actp.

Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padora — ayiMTOPHBIE 3aHATHS . 1,33 36
Jlexumn (Jlek) 0,44 12
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[TpakTuaeckue 3arstus (I13) 0,67 18
JlaGopatopusbie padotsl (JIP) 0,22 6
CamocrositeasHas padora (CP): 2,67 72
KonTakTHas camocTosTensHas pabora 2 67 0,4
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI ’ 71,6
Buj xouTposs: 3auer ¢ oeHKOM - -

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«[Ipuxkiaagnasa mexanunka» (b1.5.13)

Heab AMCUMIUVIMHBI: HAYYUTh CTYJCHTOB TBOPYECKOMY MOAXOAY K BBHIIOJHEHUIO
WHXEHEPHBIX PAcuye€TOB HA IPOYHOCTh, )KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLMH,
JIeTaJe U y3JI0B MallUH U almaparos.

2. B pe3yabraTre wu3y4YeHHs IUCHUIUVIMHBI oOy4yawluuiics mo mnporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u ipodeccuonanbubiMu (I1K) koMmeTreHIMsAMU:

TFOTOBHOCTBIO IPUMEHATh (PyHAAMEHTaJIbHbIE MaTEMaTUUYECKHE, €CTECTBEHHOHAYUYHbIE U
o0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY JUIS peuieHnus WHxeHepHbIx 3anau (OITK-
4);

3HamMb.

OCHOBHbBIE€ YPaBHEHHUSI U METObI PELICHU 3a]]a4 CONPOTUBIICHUS MaTEPUAJIOB U AeTallel
MaIlInH;

OCHOBHBIE METOJbl PAacyETOB HA IMPOYHOCTb, KECTKOCTh U YCTOMUYMBOCTH 3JIEMEHTOB
KOHCTPYKIIMW MallIvH U anmnaparos;

OCHOBBl TEOpUM pacuera JAeTajied W Y3JIOB MallMH M amlapaToB XHUMHYECKOU
TEXHOJIOTHUH,

ymems.

MIPOBOAUTH PACYEThl 3JIEMEHTOB KOHCTPYKIUI Ha OCHOBE METOJIOB CONPOTHUBIICHUS
MaTepHuaoB;

pacCYUTHIBATh M KOHCTPYHUPOBATH JACTAIA MAIIIMH MO UCXOIHBIM JIaHHBIM;

MPOU3BOJIUTh  pacyeTbl MO  OCHOBHBIM  KPUTEpPHSIM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS JIeTalei MalluH,

61a0emn:

HaBbIKaMU pacyeTa CONMPOTUBIICHUS MaTEPUAJIOB aHATUTHUYECKUMU METO/IaMU;

HaBbIKaMU BBIOOpA MaTEPUAJIOB [0 KPUTEPHUSIM MPOUYHOCTH;

pacdeTamMu THIIOBBIX JETaJed MAalIuH, IOJNb3YSICh CIIPABOYHOM JIMTEPATYPOH U
I'OCTamu.

3. KparTkoe coep:kaHue JUCHUTIHHBI

1. BBenenne
Ponp mpenmera «llpuknaaHas mMexaHuka» B (OPMUPOBAHMU HHXKEHEpAa XUMHUKa-TEXHOJIOTra.
«[IpuknagHas MexaHWKa» KaK OCHOBa MJis MOHUMaHHS palOThI, YCTpoHcTBa M Oe3omacHOU
SKCIUTyaTallii 000PYJOBaHHSI XUMUYECKOTO ITPOU3BO/ICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PacrsixeHue-cxxaTue».

Paznen 1.1. Onpenenenue peakuuii onop.

AOCONIOTHO TBEpAOE TeNo. DJIEMEHThl CTaTUKU. OCHOBHBIE MOHATHSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHOBecHs. CBS3U U UX PEAKIIUU.

Pasnen 1.2. PacTsixeHue-cxaTue.

OcHOBHbIE JONYILIEHUST W MPHUHLMIIBI CONPOTUBIEHUS MarepuanoB. Merton ceueHuil.
Hampsokenus, nedbopmanuu u mepemenieHus. 3akoH ['yka. Iloctpoenme 3mop BHYTPEHHHX
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YCUIUMWA, HanpsokeHUd U nepeMemeHui. CTaTUYecKu ONpeAeiIuMble U CTaTUYECKH
HeompeaeauMble 3a1aun. JuarpaMmmbl pacTsHKeHUs M1 IJTACTUYHBIX U XPYNKHX MAaTepUajoB U
X XapakTepuCTHKU. J[lomyckaemple HanpspDKEHUS. YCIOBUE MPOYHOCTH IPU  PACTSIKEHUU
(cxarun).

3. MoayJas 2 «Kpyuenune. U3ruo».

Paznen 2.1. Kpyuenue.
3akon I'yka mpu cnsure. BHyTpeHnHue cusnoBble (axTopsl npu KpydeHuH. HampsokeHus B
CTEPKHSIX KPYIJIOrO CEYEHUs. Y CJIOBHE MPOYHOCTHU MPU KPYUEHHUH.

Pasznen 2.2. U3rud.
I'eomeTpuyeckue XapakTEpPUCTUKM IUIOCKMX CedyeHHH. lIoHATHME YMCTOrO M IONEpEeYHOro
u3ru6oB. IlpaBuna moCTpoeHUs OMIOp TOMNEPEYHbIX CHJI W HM3rHOAIONUX MOMEHTOB.
Onpenenenre HOPMAJbHBIX HANpsOKEHUH. YCIIOBHE MPOYHOCTH Npu m3rubde. OmpeneneHue
KacaTeJbHbIX HanpshkeHuid. Parmonansueie opMbl ceueHui.

4. Moayasb 3 «CJ107kHOe HANIPSIZKEHHOE COCTOSTHHE).

Paznen 3.1. CinoxkHOe HaNpsHKEHHOE COCTOSTHUE.
OCHOBBI TEOPUHU HAMPSHKEHHOTO COCTOSHUS M TUIOTE3bl MPOYHOCTH. [loHATHE HANpPsSKEHHOTO
cocrosiHus. [NaBHbIEe IUIOMIANKM U TJIaBHble HamnpsokeHus. (OO0oOmieHHbIl 3akoH ['yka.
Hasznauenme runore3 mnpodHoctd. [loHATHE HKBUBAJICHTHBIX HANPSHKEHUW UM KPUTEPUEB
MIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCY/IbI.
TOHKOCTEHHBIE  COCyIbl XHMHMYECKHMX MNpPOU3BOACTB. OmpeneneHue HanpsHKEHUH 1O
0esmoMeHTHON Teopuu. OcHOBHbIE JomymieHus. BpiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 ypaBHeHHMIO Jlammaca W 1O CTaHJAPTU30BAHHOW METOJUKE.
VYcnoBue npoYHOCTH.

Pazpnen 3.3. Pacuer cxaThIxX CTEpKHEW HA YCTOMUMUBOCTb.
Y CTOHYMBOCTD 37€MEHTOB KOHCTPYKIHiA. [ToHATHE KpUTHYECKOH CHITBI M KOA(HUIMEHTa 3amaca
npoyHoctu. Pacyer kputuueckod cunbl mo Oiinepy. Ilpenenst mpuMeHumMoctu (HOpMYIIbI
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOMYUBOCTbD.

5. Moayas 4 «Jletaau MammH».

Paznen 4.1. Coenunenue aeraneil MaluH.
Knaccudukanus peraneil MalmmH M anmapaToB XUMHUYECKUX MPOU3BOJACTB. Pe3nOoBbie
coenuHeHUs. PacyeT OONTOBBIX COCAMHEHHH MpPU TOMEPEYHBIX M TPOJOJBHBIX Harpys3Kax.
[lInonounsie coenuHenus. Haznauenue u BUAbl MINOHOK. Pacuer MIMOHOK Ha Cpe3 U CMSTHE.
Bunst cBapku. O6nacts npuMeHeHus. Buibl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocu, uX OMOPHI U COCTUHEHMUS.
Banpl, ux knmaccudukamus u HazHadeHue. Ocu. [IpoeKTHpOBOUHBIE pacueThl BajOB U OCEH.
[Toamunuanku CKOJIbYKCHMUS. Marepuaibl BKJIQJIBIIIIECH. [Mopmunmankn KayeHUSL.
[IpuHuMIIManbHOE YCTPOMCTBO U OCHOBHBIE T'€OMETpUYECKHE pa3Mephl. JlOCTOMHCTBA,
HEJOCTaTKW U O0JacCTH TPUMEHEHHUs TOIIUIHUKOB Ka4deHUsi U CKOJIbKeHus. [IpuBoaHbIe
mydtel. Haznauenue. Knaccudpukanus MypT mo NpUHIMIY IEHCTBUS M XapakTepy paOOTHI.
[Topsinox moadopa MypT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

Paznen 4.3. Mexanuueckue nepeiayu.
3yb6uateie mepemaun. OkpyxkHOe U paguanbHoe ycwims. Penykropsl. Omnpenenenue u
knaccudukanus. [IpuMepsl cxem peTyKTOpOB.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHbIxX B akazgem.
Bunsl yueOHoM paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
Konrakthas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
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[TpakTuaeckue 3arstus (I13) 0,89 32
CamocrositeasHas padora (CP): 2,22 80
KonTakTHas camocTosTensHas padora 229 0,2
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUIUIMHBI ’ 79,8

Bua konTpoJ:

3a4eT ¢ OLEHKOM - -

Bua uToroBoro KOHTpoJIA: 3a4der ¢ OLEHKOM
B 3auerHbIx B actpon.
Bunpsl yueOHoI paboThI €IMHULIAX qacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IIAHY 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexiuu (JIek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KoHTakTHas camocTosTenbHas pabota 222 0,15
CamocTosATENbHOE U3YUYEHHUE Pa3/IeIOB JUCHUIIINHBI ' 59,85
Bunx konTpoas:
3adeT ¢ OEHKOM - ’ -
Bujx UTOroBOro KOHTpOJIS: 3ader ¢ OLEHKOM

AHHOTaNuA padoyeil MPOrpaMMbl TUCUUIIMHBI
«JIeKTPOTEXHUKA U MPOMBbILILJIeHHAs! dJIeKTpoHuka» (b1.5.14)

1. Hear aucuMmiauHbl: ¢GopMUpOBaHME y  OOydaromuxcs  KOMIETEHLUH,
00eCTIeYNBAOIINX  TEOPETHUECKYI0O M TPAKTHYECKYIO TOATOTOBKY BBITYCKHHKA, YMEIOIIETO
BBIOMPATh M KCITYyaTUPOBAThH AIIEKTPOTEXHUUECKUE M 3JIEKTPOHHBIE YCTPOICTBA, BIIAJICIOIIErO
HaBBIKAMH  HWCIIOJB30BAHUS ~ COBPEMEHHBIX  WH(GOPMAIMOHHBIX  TEXHOJNOTHH s
aBTOMATH3UPOBAHHOTO MOJIETIMPOBAHUS M pacuéTa JIEKTPUUECKUX U SJICKTPOHHBIX LIeTeH.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOIMiici 1O mMporpamMmme
0akajaBpuaTa J0JIKEeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

CIIOCOOHOCTBIO K CAMOOPTaHu3alu u camoodpaszosanuto (OK-7);

TOTOBHOCTBIO NMPUMEHATH (DyHIaMEHTAIbHbIE MaTeMaTUYeCKHe, eCTECTBEHHOHAYYHBIE H
o0IIenHKeHepHbIe 3HaHUs B ipodeccuoHanbHoi nestenbroctH (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPUIO U MPAKTHKY JUIsSl pelieHus nHxkeHepHbIX 3agau (OIIK-
4);

3HamMb:

- OCHOBHBIE TOHATHSI, ONIPEICIICHUS U 3aKOHBI JIEKTPUYECKHX IIeTIeH;

- METOJBl MOJCITUPOBAHMs, aHATM3a M pacu€ra Iened IMOCTOSIHHOTO W TIEPEMEHHOTO
TOKOB, METO/I0JIOTHIO HJIEKTPOTEXHUUECKUX U3MEPEHUI;

- YCTPOWCTBO W TPUHIMIBI pabOTHl DIEKTPOTEXHUYECKOTO U JJIEKTPOHHOTO
o0opyoBaHus, TpaHCHOPMATOPOB, FJAEKTPUUECKUX MAIIMH, HCTOYHUKOB ITUTAHUS;

ymemy:

- TNpPUMEHSATh TEXHOJNOTHMH  MOJENUPOBAHMSA, aHalIM3a, pacuyéra M HKCIUTyaTallH
AIIEKTPHUYECKUX CETEH, MPOMBIIUICHHOTO 3JIEKTPOOOOPYAOBAHS U DIIEKTPOHHBIX TPUOOPOB;

44




- BBIOMpATh AJIEKTPOTEXHUUYECKOE M DJIEKTPOHHOE OO0OpYyJOBaHUE AJIS pelIeHMs 3aaay
IIPOEKTUPOBAHUS U PEATTU3ALNN XUMHUKO-TEXHOJIOIMUECKHUX MPOLIECCOB U IPOU3BO/ICTB;

gnademsn:

- METO/IaMU MOJIEJIMPOBAHUS U pacuy€ra IEKTPUUECKUX U 3JIEKTPOHHBIX LENEH;

- HaBBIKAMM IPAKTUYECKOH pabOThl € UIEKTPUUYECKOW ammapaTypoil M 3JIEKTPOHHBIMHU
YCTPOMCTBAMMU.

3. KpaTkoe copep:kaHue JMCHUIINHBI

Beenenmne. Ilpenmer, OCHOBHBIE IOHSATHS, METOAOJOIHS  DJIEKTPOTEXHUKU U
anekTpoHuku. KpaTkue wucropuueckue cBeleHMsA. 3aJauyd M MeECTO Kypca B IIOJATOTOBKE
OaxanaBpa TEXHUKHU U TEXHOJIOTHH.

Monayasb 1. DilekTpuyeckue nemnu

1.1.  OcHoBHBIC omnpeaejieHHsl, ONHCAHMSA IapaMeTPOB M MeTOA0B Ppacdéra
3JIEKTPUYECKHX Lenei.

OcHoBHbIE TOHATHSI M OOO3HAUYEHHUs DJIEKTPUUECKUX BEIMYMH U  IJIEMEHTOB
anekTpuueckux ueneil. OcHOBBI  3nekTpoOe3onacHOCTH. OCHOBHBIE IOHSATUS ~ TEOPHUHU
ayeKTpudeckux leneil. OCHOBHbIE NPUHLHUIIBI, TEOPEMBI U 3aKOHBI AJIEKTPOTEXHUKU. MeTo/abl
MOJICJIMPOBAHMSL, aHAJIM3A U pacyéTa JIMHEHHBIX NEKTPUUECKUX LeNel MOCTOSIHHOTO TOKa.

1.2. DuekTprnyeckne u3MepeHus U NpuoOpbI.

Metoabl HU3MEpEeHHs SIIEKTPUUYECKUX BEJIMYMH: IpPsSMble M KOCBEHHbIE. AHAJIOTrOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, IPUHLIUIT JEHCTBUS,
obOmactu mpuMeHeHMs. VI3MepeHHMe  3JIEKTPUYECKMX  BEJIMYMH: TOKOB,  HAIPSDKEHHH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3. AHaau3 ¥ pacuyéT JUHEHHBIX 1eneii mepeMeHHOro ToOKa.

CrniocoObl mpencTaBieHUsl (B BHJIE€ BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMILJIEKCHBIX
yucen) M HapameTpsl (aMIUIMTYyJa, 4acToTa, HadaidbHas (a3a) CHHYCOUJAIbHBIX (DYHKIMH.
MrHoBeHHOE, cpeJHee W JIEHCTBYIOIIEE 3HAUYEHHUS IEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
(nanpspxenust 1 D/]C). AKTHBHOE, PEaKTUBHOE U IIOJIHOE CONPOTUBIIEHUS BETBU. MOILIHOCTH B
Hersix nepeMeHHoro toka. Koagoumuent mourHoct (cos([])) M €ero TeXHUKO-I3KOHOMHYECKOE
3HaveHue. [Ipumenenue anreopsl KOMILUIEKCHBIX YUCEN B 3JEKTpoTeXHUKe. KoMIiekcCHbIN MeTox
pacuéra JIMHEHHBIX LENel MePpEMEHHOr0 TOKa. balaHC MOIIHOCTH B LEIMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE SABIEHUS B DJIEKTPUUECKUX LEMSIX. Pe30HaHC HanpspKeHUH M TOKOB. AHAIM3 U
pacuér Tpex(da3HbIX Lenel MepeMeHHOro Toka. ABTOMaTU3UPOBAHHOE MOJIETMPOBAHUE U PacUET
SIEKTPUIECKHX U 3JIEKTPOHHBIX (maketsl mporpamm MultiSim, Mathcad, Excel).

MopayJib 2. DJ1eKTPOMATHUTHBIE YCTPOMCTBA M JIEKTPUYEeCKHEe MALIHHbI

2.1. Tpancdopmaropsl.

Haznauenne u o6macTu mOpuUMEHEHUs TpaHC(HOPMATOPOB. YCTPOMCTBO W NPHUHIIMII
neiictBuss  ogHo(dazHOro TpaHchopmaropa. AHaIM3  3JIEKTPOMAarHUTHBIX  IPOLECCOB B
TpaHcopmarope, cxema 3amemieHus. Ilorepu osHeprum B TpaHchopmaTope. Bremnue
XapaKTEPUCTHUKHU.

2.2. ACHHXpPOHHBbIE MALLIUHBI.

VYcrpolicTBO M NPUHUMI  JeMcTBUS — Tpex(a3HOro  aCHHXPOHHOTO  JIBUTATEIS.
Mexanuueckue 1 paboune XapaKTepUCTHUKU. DHepreTnyeckue quarpammsl. [1yck acCMHXpOHHBIX
JIBUTaTeNIell ¢ KOPOTKO3aMKHYTBIM M (pa3HbIM poTopoM. PeBepcupoBaHue M peryiupoBaHHE
YacTOThI BPAIICHHUS.

Mopnyab 3. OCHOBBI 2JICKTPOHUKH

3.1. DneMeHTHast 0232 COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoiHUKU. YCIIOBHBIE O0O3HAYCHMs, NMPUHIMIT JEHCTBUSA, XapaKTEPUCTHKH U
Ha3Ha4YeHHe TMOJYNPOBOAHUKOBBIX JHOJAOB, TPAH3UCTOPOB, THUPHUCTOPOB. MHTerpanbHbIe
MHUKPOCXEMBI, UX Ha3HaYCHHE, KIaCCU(PHUKAIMI U MAPKUPOBKA.
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3.2. HUCTOYHMKHM BTOPMYHOIO JJIEKTPONUTAHUS M YCHJIUTEJNH IJIEKTPHUYECKHX
CHUT'HAJIOB.

[TonynpoBOIHUKOBBIE BBIMPSMUTENH: KiIaccU(UKaIs, OCHOBHBIE MapaMETPhl, CXEMbI U
MPHUHIMAI Pa0OTHl BBIIPSAMUTENS. iekTpudeckue ¢GuiabTpbl. Kinaccudukanuss u OCHOBHBIE
XapaKTepucTuku ycunureneil. OOpaTHble cBsi3u B omnepaluoHHbix ycuwnutemsix (OY), ux
BIIMSIHME HA MapaMeTpbl U XapakTepUCTUKU ycuiutens. OCHOBHBIE THUIIBI yCUIIUTENICH Ha Oaze
oVv.

4. O0beM y4eOHOMH JUCHHILJIMHBI

B 3aueTHBIX B akanem.

Bunpl yueOHoI paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IUIAHY 4,0 144
KonTakTHas padora — ayiMTOPHbIE 3aHATHS . 1,33 48
Jlexuun (Jlek) 0,44 16
[TpakTaeckue 3arstus (I13) 0,89 32
CamocrositebHas padora (CP): 1,67 60
KonrtakTHas camocTosiTenbHas paboTa 167 -
CaMocTosTeIbHOE U3YUYCHUE PA3/ICIIOB TUCIIUILTHHBI ’ 60
Bunx konTpoas:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyTOUHAST aTTECTALIHS 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Bua UTOroBOro KOHTPOJIS: JK3aMeH

B 3aueTHBIX B actpoH.

Bunsl yueOHoM paboThl eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS . 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositessHas padora (CP): 1,67 45
KonraktHas camocrosiTenpHasi pabota 167 -
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI ’ 45
Bua konTpoJs:
DK3aMeH 1,0 36
KonrtakTHas paboTa — MpOMeXKyTOUHAST aTTECTAIHS 10 0,3
[ToaroToBka K SK3aMeHy ' 35,7
Bua UTOroBOro KOHTpOJIA: JK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI

«be3onacHocTh xu3HeaessTeabHocTH (Bb1.65.15)
1. Heap aucuMmianHbl: GopMupoBaHue NpodecCHOHaTbHON KYJIbTYypbl 0€30MacHOCTH,
Mol KOTOpPOW TIOHMMAaeTCsi TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH HCIONB30BaTh B
poeCCHOHAIBHON JICSITEIbHOCTA TIPHOOPETEHHYIO COBOKYITHOCTh 3HAHWN, YMEHUM U HABBIKOB
st obecniedeHust Oe3omacHocTd B cdepe MpodecCHOHANBHOW AESITeNbHOCTH, XapakTepa
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MBIIUIEHUSI M LIEHHOCTHBIX  OPHUEHTAlMH, TpU  KOTOPHIX  BOMNPOCHl  0€30MaCHOCTH
paccMaTpUBaIOTCS B KAUECTBE PUOPUTETA.

2. B pe3yabraTre wu3yYeHHsl AUCHUIUVIMHBI oOyyawluiics 10 mporpamMme
O0akaJjiaBpuaTa /10JI7KeH

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

TFOTOBHOCTBIO  IIOJIB30BATBCS OCHOBHBIMM ~ METOJAaMHU  3alIMTHl  IIPOU3BOACTBEHHOIO
NepcoHaNa M HACeJICHUs OT BO3MOXHBIX IIOCIEACTBUN aBapuid, KaTtacTpod, CTUXMUHBIX
oencreuii (OK-9).

3HaMb:

-- OCHOBHbIE TEXHOC(EpHBbIE OIACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH;

-- XapaxkTep BO3ACUCTBHS BPEAHBIX M OMACHBIX ()aKTOPOB HA YEJIOBEKAa U MPUPOJHYIO
cpedy, METOJbl 3alllUThl OT HHUX IPUMEHUTEIbHO K cdepe cBoel mpodeccHoHaTIbHON
JESITENIbHOCTH;

ymemy:

-- IICHTU(HUIUPOBATH OCHOBHBIE OMACHOCTH CPeJIbl OOUTAHUS YETIOBEKA;

-- OILIGHUWBaThb PHUCK HUX pean3allii, BBIOMpPATh METOJbl 3aLIUTHI OT ONACHOCTEH
NPUMEHHUTEIBHO K cepe cBoeil mpodeccnoHaIbHON AEATEIBHOCTH M CIIOCOOBI 00ecredeHus
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTH,

enademsn:

-- 3aKOHOJATEeJIbHBIMU M IPABOBBIMM AaKTaMU B 00JacTH OE30HAaCHOCTH U OXPAHBI
OKpYXarolllel cpepl, TpeOOBaHUAMU K O€30MaCHOCTH TEXHUYECKUX DErVIaMEHTOB B cdepe
npodecCHOHATIBLHOM 1A TeNbHOCTH;

-- C1I0CO0AMHM U TEXHOJIOTMSIMU 3aIUThI B YPE3BbIYANHBIX CUTYAIUX;

--[IOHATUIHO-TEPMHHOJIIOTMYECKUM alIapaToM B 001acTu 0€301acHOCTH;

-- HaBBIKAMHU PAlMOHATHM3AINN TPOPECCUOHATLHON AEATEIBHOCTH C IENbI0 00eCTIeUeHHS

0€30IaCHOCTH U 3alLUThl OKPYXKAIOIEH cpeibl.

3. KpaTkoe coep:kaHue AU CUUIIAHBI

1. BBenenue B Oe3omacHocTb. OCHOBHBIE MOHATHS W omnpezencHus. bezomacHocTs U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(HEpPDI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe COCTOsSIHIE TeXHOC(HEPHl U TEXHOCHEPHOU O€30M1acCHOCTH.

3. Unentuduxanus 1 Bo3ACHCTBUE HA YEJIOBEKA BPEIHBIX U OMACHBIX (PaKTOPOB CpeJlbl
oOuTaHus.

Knaccugukanuss HeraTuBHBIX (aKTOpPOB cpelbl OOMTAaHUS 4YeJoBEeKa. XHUMHYECKUe
HeraTUBHbIE (aKTOphl (BpeAHbIC BeIIecTBa). MeXaHWYECKHEe W aKyCTUYECKHE KoJieOaHus,
BUOpalst M IIyM. OJIEKTPOMAarHuTHbIE M3IydeHHs U 1o, MoHu3upyroume u3ilydeHue.
Onektpuueckuil Tok. OnacHble MexaHuueckue (paxtopsl. [Iporiecchl TopeHus U MoKapoB3PbIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepraaoB. CTaTHYECKOE AEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEJHBIX U ONACHBIX (PAKTOPOB MPUPOJIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcCHOBHbIE MPUHIUIBI 3aALIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETraTHUBHBIX
¢dakTopoB. 3ammuTra OT JHEPreTUYEeCKUX BO3JeHcTBUN M (usnyeckux mnosed. OOecreyeHue
0e30MmacHOCTH  cucTeM, paboTarouMx 1oJ JaBlieHUWeM. be3omacHOCTh — 3SKcITyaTaluu
TpyOONPOBOJOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHas sKcrTyaTanus KOMIIPECCOPOB.
AHaiu3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. O6ecnieyeHrne KOMGOPTHBIX YCIOBUH JJIs )KU3HHU U JESITEIbHOCTH yenoBeka. [lonsaTue
KOM(DOPTHBIX UM ONTUMAJIBHBIX yCIOoBUI. MUKpoKInMaT rnomemnieHuii. OcBelieHne U CBETOBas
cpelia B IOMELICHHH.

6. [lcuxodusnonornueckre u HProHOMUIECKHE OCHOBBI O€30MaCHOCTH.

[lcuxuyeckue mpouecchl, CBOMCTBAa U COCTOSIHUS, BIUAIOLINE HA 0e30macHOCTh. Busl u
YCIIOBUS TPYAOBO 1€ATE€IbHOCTU. DPrOHOMUYECKUE OCHOBBI OE30MMACHOCTH.
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7. Upe3BbIUailHbIE CUTYallMd U METO/IbI 3AIlIUTHI B YCIOBUSIX UX pEATU3ALIUH.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaxX.

Pagunanmonnsie aBapuu. [Ipubopbl  pagualMiOHHOM, XHMHUYECKOH pa3BelKH U
JIO3UMETPUYECKOTO KOHTpOJIsA. YUpe3BblualiHble CHUTyallUM BOEHHOIO BPEMEHHU. 3aluTa
HAcelleHWsT B YPE3BBIYAMHBIX CUTYyalUAX. YCTOMYMBOCTH (PYHKIMOHUPOBAHUS OOBEKTOB
HSKOHOMHUKH B UPE3BBIUYANHBIX CUTYAIUAX.

8. YnpaBneHue 0€30MaCHOCTHIO KU3HEACSITEIbHOCTH.

3aKkOoHOJATENbHbIE M HOPMAaTHBHBIE IIPABOBBIE OCHOBBI YIPAaBJIEHUS O€30IaCHOCTBIO
KU3ZHEJEATEIIbBHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE ynpaBieHHE 0€30I1aCHOCTBIO.

4. O0beM y4eOHOM AUCHUILIMHBI

B 3aueTHEBIX B akazem.

Bunet yueGHoI paboTh eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4.0 144
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 1,33 48
Jlexumu (Jlek) 0,89 32
JIaboparopusie 3ausatus (J1ab) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
KonTakTHas camocTosTensHas paboTa 167 -
CaMOoCTOATEIbHOE U3YYCHHE PA3/ACIOB TUCITUTUTHHBI ’ 60
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyTo4Hasl aTTECTALIMS 10 0,4
[ToaroToBka K sK3aMeHy ’ 35,6
Bux MTOroBOro KOHTPOJIS: JK3aMeH

B 3auetHbIX B actpon.

Bunel yue6HoI paboThI eANHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IJIAHY 4,0 108
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS . 1,33 36
Jlexruu (JIek) 0,89 24
Jlabopatopusbie 3ausTus (J1ad) 0,44 12
CamocrositessHas padora (CP): 1,67 45
KonrtakTHas camocrosiTenbHas paboTa 167 -
CaMocToATEIbHOE N3YYEHHE PA3ACIOB IUCLIUIIINHbI ’ 60
Bua konrpoJis:
OK3aMeH 1,0 27
KonrakTHas paboTa — IpoMexXyTOUHask aTTeCTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Buja uToroBoro KOHTpoOJIS: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
«HUudopmaruxka» (b1.5.16)
1. Heap aUCHUNIMHBI - TpuOOpeTeHHe 0a30BBIX 3HAHUH O COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHSX, a TaKKe YMEHHUW M TPAKTUYECKUX HABBIKOB B 00JacTH
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MH(OPMATUKU, HUCMOJIb3YEMbIX IPH PEHICHUH HAy4YHBIX M MPAKTUYECKHX BBIYUCIUTEIbHBIX
3a[a4 CTY/ICHTaMH BCEX CHEIMAIbHOCTEH.

2. B pe3yabraTre wu3ydYeHHs JAUCHUIUVIMHBI OOyyawlnuiicss mo mnporpamMmme
O0axkajaBpuaTa J0JIKEH

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

CIIOCOOHOCTBIO pelIaTh CTaHJApTHbIE 3a7aud MNPOodEeCcCHOHATBHON JIEATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOTMH M C Yy4eTOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOMN
6e3zonacHoctu (OITK-1);

B pe3ynbrate 0cBOSHUS NUCHUIUIMHBI CTYACHT JOJKEH:

3Hamb:

- cBOMcTBa HH(POPMAIINH, CITIOCOOBI €€ XpaHEeHUsI K 00pabOTKH;

- CTPYKTYpY, IPUHLUIIBI pa00OThl U OCHOBHBIE BO3MOXKHOCTH DBM;

- TOIIOJIOTHIO U PXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;

- IPUHLIMIIBL APECALIMN [10JIb30BaTEICH, KOMIIBIOTEPOB U PECYpPCOB B ceTu MIHTepHET;

- pa3nu4ath U pacmupoBsiBaTh [P — agpec, ToMeHHOE UM KOMITBIOTEPA;

- a TaKXe BJAJETh HAaBBIKAMHM CAMOCTOSITEJIBHOTO pEUICHUs 3aJad Ha KOMIIbIOTEpE,
BKJTIOYAIOIIME TOCTAaHOBKY 33a4H, pa3pab0TKy alropuT™Ma U OIEHKY ero 3¢ ()eKTHBHOCTH;

- CTPYKTYPY, IPUHLUIIBI pabOTHl U OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THUIIbI AJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHMUS;

- CTaHJapTHBIE TPOrPaMMHBIE 0OecTieueHus CBOeH MpodeccnoHalbHOM e TeNbHOCTH;

- AJITOPUTMBI PELICHNs] HEJIMHEWHBIX YPaBHEHUH;

- AJITCOPUTMBI OJTHOMEPHOM ONTUMHU3ALUU;

ymemp:

- MUcaTh ¥ OTJIAKUBATh IporpamMmel Ha VBA 1o pazpaboTaHHBIM alropuTMam;

- IPUMEHATh METObl MATEMATUYECKOM CTATUCTUKU JJIsl PELLIEHUS] KOHKPETHBIX 33]1a4;

- HUCIOJIb30BaTh TMAaKeThl NPUKIATHBIX MPOrpaMM NpU AajbHEHIIeM OOy4YeHHUu U
IIPAKTUYECKON AESITEIbHOCTH;

gnademn:

- HaBBIKAMM CaMOCTOSITEJIBHOTO PEIICHMS 3a1ad Ha KOMIIBIOTEPE, BKIIIOYAOIINE
IIOCTAaHOBKY 3a/lauM, pa3pabOTKy alroputMa M OLEHKY ero 3(QekTuBHOCTH MeToaaMu
MaTeMaTUYeCKON CTaTUCTUKHU Ui 00paObOTKU SKCIIEPUMEHTA;

- METOJIaMHU PEAIM3aLUN AITOPUTMOB Ha KOMIIBIOTEpAX.

3. KparTkoe coep:kaHue JMCHUTIHHBI
Beenenne. MHpopmaTuka — mpeaMeT, 3aJauyd M MECTO Kypca B MOATOTOBKE CTyAeHTa. Tpu
yacTh Hayku uH(opmaruku: hardware (TexHuueckwe cpeactsa), Software (mporpamMHbIe
cpencrtsa), brainware (MHTeIeKTyanbHble cpecTBa). Kpatkue cBeneHwus.

Pa3znen 1. ApxuTeKkTypa KOMIBIOTEPOB H KOMIIBIOTEPHBIX ceTeil

1.1. Hcropus pa3BuUTHA HHPOPMALMOHHBIX TEXHOJOTMM, BBIYMCIUTEIBHON TEXHUKH U
NEPCOHAIBHBIX KOMIbIOTEPOB. MH(popMalus, KoaruuecTBO HH(GOpMaIUU, CIOCOObI BHIYMCIEHUS.
Kpartkast ucropusi pa3BuTHs BBIYUCIUTEIbHON TEXHUKU M MepcoHaNbHBIX KommbioTepoB (I1K).
Beruucnurensnas mammHa ®on-Helimana w wmammnaa Teropunra. Paspabotku HopOepta
Bunepa.

1.2. Ilepconanbubie kommbioTepsl (IIK) u ux Bo3moxknoctn Apxutektypa I[IK, ammaparnbie
cpeactsa [IK. @ynkunonansHas cxema 11K, MaructpaabHO-MOAYJIBHBIN NPUHIUI TOCTPOEHHUS. :
[TpuHIMIT OTKPBHITON apXUTEeKTypbl. OCOOEHHOCTH NPEJCTABICHUS JaHHBIX HAa MalIMHHOM
ypoBHe IIpenmymiecTBa IU(PPOBOro MpeacTaBieHUs HWHPOPMALUU Tepe] aHaJIOrOBBIM.
Hcnonbs3yemple CHCTEMBI CYHMCIIEHMS, MpPAaBWIA IE€peBOAA M3 OJHOM CHUCTEMBI B JIPYIYIO.
DJeMeHThl MaTeMaTHUECKOM JJOTMKH: OCHOBHBIE JIOTHYECKUE OTEpaliui U (POpMYJIbI.

1.3. KoMmprOTEepHBIE CETH: TOMOJIOTHH CETEeH, UX XapaKTePUCTHKH. TOIOIIOTHH CEeTel: 3Be3THas,
IIMHHAs, KouableBasd. CeTH 3aKkphITOrO TUIA: JIOKAJIBHBIE M  PACIpPEACIEHHBIE CETH,
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KopropaTuBHble ceTH. [IporpaMMHO-TexHHUYecKoe oOecreueHue: ajpecanus, olepalroHHas
cucTeMa, ajamnTephl, ApalBepbl, MPOTOKOJIBI (0COOBIE SI3BIKM, Ha KOTOPBIX OOMEHHMBAIOTCS
uHbopmanyeii KoMmmploTepel B cetd, Hampumep, TCP, TCP/IP, UDP). I'mobanpHble ceTh
paznmmynoro maciraba (WAN —Wide Area Net, MS Network, Internet). Bosmoxxnoctu cetu
HNurtepuer, Cucrema TtenekoHpepeHIuii. DnekTpoHHas modta. Jloctyn k wHGOpPMAIMOHHBIM
pecypcam.

3amura uHpopmauuu. IloHsTHE 0€30MacCHOCTH KOMIIBIOTEPHOM HMHGOpMalMM: HaJEeKHOCTh
KOMITBIOTEPA, COXPAHHOCTh JAHHBIX, 3alIUTAa OT BHECEHUS W3MEHEHWH HEYNOJHOMOUYEHHBIMHU
JMIIaMH, COXPaHEHHE TaWHbl TEPeNMCKM B 3JEKTPOHHOM ceTH AJITOPUTMBI  3aIIUTHI
UHPOpPMALIUK: METOJbl 3allUThl, KOMIBIOTEpHbIE BHUPYCHI M Ooppba ¢ HHUMHU. MeTo.bI
peanu3alyy 3aluThl HHGOPMALUU: IPOrPAMMHBIE, allllapaTHbIE, OpraHU3allMOHHbIE

1.4. MynbTumenua — AMAIOroBasi KOMIIBIOTEPHAs CHCTeMa, 00ecreunBalomias CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud U BUACO. YCTpOHCTBA MyJbTUMeaua. TpeGoBaHUsA K MYJIbTUMEIUMHBIM
CpeAcTBaM KOMIIBIOTEpOB. PacimmpenHbie BO3MOXKHOCTH 00pabOTKH, mpeoOpa3oBaHus, CHHTE3a
nHpopmanuu (KOMIBIOTEpHAsT aHUMAITUsl, MOIU(PUKAIM U300paKeHUH, TpexMepHas rpaduka).
MynbTumMeauitaple  mporpaMMbl. IIporpamMMbl pemakTUpPOBaHHUSA, MOHTaXKa 3BYKAa W BHUIEO.
Buneo-penakropsl, Moayiau crend@@eKToB, MOHTaKHbIE CTYAUU. DJIEKTPOHHBIE NMPE3EHTALUU
(ocHoBHBIe BO3MOkHOCTH MS Power Point), sTanbsl co3maHusi Npe3eHTAM, CTPYKTypa
Ipe3eHTalMi U OCOOEHHOCTH PabOTHI C PEAAKTOPOM.

Pasnean 2. [IporpamMHoe o0ecrieyenue

2.1. CTpykTypa OIEpaIMOHHBIX CHUCTEM, MaKeThl MpPUKIaAHbIX mporpamMm, Microsoft Office.
Knaccugukarus mporpaMmmHbix cpencTB. CHCTEMHOE M MPUKIJIAHOE IIPOTPaMMHOE 00ecTiedeHne
[TK. O630p oneparnmonnbix cucreM (OC). [Tpunmunst cozganus u coctaB OC: saapo, untepdeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneueiid npuniun nocrpoenus. Cpena
WINDOWS: okHa, ux 3JIeMEHTHI, pab0oTa B MHOTOOKOHHOM PEXHUME.

2.2.Penaxropsl Microsoft Office ,na3HadeHne u 0COOEHHOCTH pabOTHl. PeqakTopbl XMMUYECKHX
U Matematuyeckux Qopmyn, TekcToBbiii pemakrop WORD, Power Point,(kpaTkuii 0030p).
Co3naHne JOKYMEHTOB pPa3JIMYHBIX (OpM (CTaHIAPTHBIX W HECTaHJApTHHIX). KommpoBanue
XUMHUYECKHX M MaTeMaTHYeCKuX (hOpMys B TEKCTOBBIC TOKYMEHTHI.

2.3 EXCEL:Bo3MOXHOCTH TaOJMYHOTO pEAAKTOpa W WCIONB30BAaHUE €ro s pEeHICHUs
MH(POPMALIMOHHBIX M MHXeHepHbIX 3a1ad.. OkHo EXCEL Texnuka pabothl . AOcomtoTHas u
OTHOCUTENbHas ajpecanus. Berpoennble ¢Qynkuuu  Pacuer mo ¢opmynam. Komnmpoanue
dopmyin. Pabota ¢ Tabnuuamu. @opmarupoBanue, opopmieHne TaluiL. .

2.4. EXCEL Ilocrpoenne rpadukoB u auarpamm. Pacuer (yHKIIMOHATBHBIX 3aBHCUMOCTEH U
HOCTpOeHHE TpapuuecKuX U300paKeHUH ¢ ncnoiab3oBaHueM cranaapTHeix GyHkuuit EXCEL n
mactepa ¢yHkuui. IlocTpoeHune NOBEpXHOCTEH C HCIONB30BAaHMEM MacTepa Juarpamm.
[TocTpoenue nuuuil TpeHa..

2.5. EXCEL. Omnepanuu ¢ maccuBaMu. Pa3paboTka W peanmsanus MPOCTEUITNX aJTOPUTMOB C
UCIOJIb30BAHUEM BO3MOXKHOCTEH penakTopa(HaxoXkIeHHEe MaKCUMalbHOIO (MUHUMAJIbHOTO)
DIIEMEHTAa BEKTOpa W MAaTpPHUIbl, HAXOXJICHHE CYMMBI JIIEMEHTOB BEKTOpa W MAaTpPHIIBL,
BBIUUCIICEHHE MATPUYHBIX BbIpakeHUH). PerleHne BBIYMCIAMTENBHBIX 33Ja4 C HMCIOJb30BaHHEM
TabJInLI.

Pemenue CJIAY ¢ ucnonb3oBaHueM 00paTHOM MaTpHUIIbI

Pa3znen 3. AlroputMbl M1 OCHOBBI IpOrpaMmMupoBanus Ha s3bike MATLAB.
3.1.AaropuTmbl, THIBI anroputMoB. [loHsTHE anroputMma M ero coicTBa. CrocoObl 3amucu
aNropuTMOB. MOAYIBHBI NPUHLUII TOCTPOCHUS aNrOpuTMOB M mporpamm. [laker
komnbrorepHoii Marematnku MATLAB.  XapakTepUCTHKM S3bIKOB IIPOIPaMMHUPOBAHUS.
DBoIONUS U KITACCU(PHUKAIHS S3BIKOB TIPOTPAMMHUPOBAHMSI, MUMIIEPATUBHEIC, (DYHKIIMOHAIBHEIE,
JOTHYecKue, OOBEKTHO-OPUEHTHPOBAHHbIE, WX KOMOWHAIMH. [TonaTuss TpaHCHAUH,
KOMITHJISIIIAM, MHTEPIPETANNN, UX pa3iudus. SI3BIKM TpOTpaMMHUPOBAHUS BBICOKOTO YPOBHSI.
CTpyKTypHOE MpOrpaMMHUpOBaHUE, €ro ocoOeHHOcTH. (O030p  MakeToB KOMIBIOTEPHOM
matemaruku — Matlab, Mathcad, Mathematica.
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3.2. Cpena MATLAB. OcHOBHbBIE CTPYKTYPBI U MPUHIUIIBI CTPYKTYPHOTO MPOTrpaMMHUPOBAHUS,
WUIocTpanys.  ba3oBele  anropuTMHYECKHME  KOHCTPYKLUMH  (ClI€JOBaHHE,  BETBIICHUE,
MOBTOPEHHE), UX pealn3aliu.
Omneparops! s3bika nporpammupoBanuss MATLAB. OcHoBubie pematenu (solvers) MATLAB
JUIS peajM3alii BBIYMCIMTEIBHBIX AITOPUTMOB. BHOIMOTEKa CcTaHAapTHBIX (GYHKIHA Size,
length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf
3.3.Iloctpoenue rpadukoB (HYHKIHH OAHOW M ABYX NEpeMEeHHBIX. Vcmoap3oBanue (yHKIIHMA
plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, odopmicHue
rpa¢uKOB(3aroJ0BKHU, MTOAIKCH 110 OCSIM U Hp.)
3.4. Onepayuu Hao maccugamu: 6eKmMoOpamu U MAMPUYAMU,~ CILOJCEHUE, YMHOICEHUE,
mpancnonuposanue , oopawenue (iNV), BeUUCIEHHE HOPMBI (NOrm ), panra (rank) u
onpenenutens Marpuibl (det ). AJTOpuTMbI HaXOXKICHHS MaKCHMaIbHOTO, MHHHUMAJIbHOIO
3JIEMEHTA B MacCHBE, AJITOPUTMbI COPTUPOBKH U UX peanu3anus (Hanpumep, Selection Sort)
Pa3nes 4. Unciaennoie MeToabl. Peanusanus npocreiimmx anroputmos B cpeie MATLAB
4.1 YucneHHble METOMAbI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHSATHE CXOAWMOCTH METOJA.
OJeMeHThl TEOpPUHM TOTPEIIHOCTeH, KIAacCH(HKAIMi MOTPEUIHOCTeH, aOCOoNIoTHAsA U
OTHOCHUTEIIbHAS MOTPEIIHOCTD, MOHATHE (DYHKIIUU HOPMBI. BBeZieHHE B CTATHCTUKY. AJNTOPUTMBI
JUIL CTaTUCTHYECKOW 00paboTku wHpopManuu ( BBIYMCICHHWE TOYCYHBIX W HHTEPBAIBHBIX
OLICHOK pe3ylbTaTOB H3MepsieMOM BenuuuHbl), ux peammsanuun B [IKM MATLAB.
Hcnonp3oBanue pynkuuii min, max, median, var, polyfit, polyval.
4.2. Ilpubmmxenue ¢ynkuud. HuTepnonauus MHorowieHamu. KycodHass wuHHTepHonsuus
(crutaitn). Onenka norperHoctd. @ynkunu MATLAB s pabotsl ¢ MHOrowienamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BpluucieHue ONPENEICHHbIX MHTErpajoB, aJrOPUTMbI METOJOB NPSIMOYTOJIbHUKOB,
Tpaneuuid 1 CUMIICOHA , OIIEHKAa MOTPEIIHOCTH METOJ0B. Peanu3zanus aaropuTMOB YMCIEHHBIX
METOJIOB BBIYUCIIEHUS oOIpeieNeHHbIX uHTerpasoB B cpeae MATLAB, IIPUMEHEHNE
crangapTHeIX QyHKIWMiA trapz, quad, integral
4.4 ViccnenoBanue pyHKIIUU OJHOM nepeMeHHOl. Pemenue HenuneiiHoro ypasaenus f(x)=0.
Otnenenue KopHe. AJTOPUTMBI YTOUYHEHHUS KOPHS (METOJ MOJOBHHHOTO JeneHus, HpioToHa,
npoctoil utepauuu). CpaBHUTENbHBIE XapaKTEpUCTHKU. Peanmuzanus aaropuTtMoB B cpefe
MATLAB 1o 6110k- cxeMaM | ¢ UCIIOJIb30BaHUEM pemiareseii roots, fzero
4.4. UccnenoBannme ¢GyHKuuu oaHOM nepeMmeHHoil. Iloumck skcTpemyma  (QyHKUIUU
BbruucnurenbHbple alropuTMbl HaXOXKJICHHS JIOKAJIBHBIX M TJI00ABHBIX 3KCTPEMYMOB (METO[
JIEJIEHNsl OTpe3Ka IOIojaM, METOJ 30JI0TOr0 CEYEHHs), UX pealln3alluy Mo OJIOK- cXemMaM U ¢
ucnosb3oBanueM pemraresns fminbnd B cpene MATLAB.

4. O0beM y4eOHOMH JUCHHILJINHBI

B 3aueTHbIX B akanem.

Bunpl yueOHOM paboThI eIMHHIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,33 48
JlaGoparopusbie 3ansTus (J1ad) 1,33 48
CamocrositeabHas padora (CP): 1,67 60
KonTakTHas camocTosTenpHas padoTa 167 0,2
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHBI ’ 59,8
Buja xonTpous:
3aver - -
Buja uTOroBOro KOHTPOJIA: 3auer
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B 3auerHbIX B actpon.

Bunsl yueOHOI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA 1,33 36
JlaGopatopusie 3ansaTus (J1ad) 1,33 36
CamocrositensHas padora (CP): 1,67 45
Konraktnast camocrosiTenbHasi pabota 167 0,15
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI ' 44,85
Bua xonTpoJs:
3auer - ‘ -
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTauus padoyeii nporpaMMsbl JIMCHUTLIHHBI
«MarepuaJioBeenue u 3ammra ot koppozun» (b1.b.17)

1. Hesmm nucUMIIMHBL:

- MpUOOpeTeHne CTyJIEHTaMU 3HAaHMM 00 OCHOBHBIX THIIAX, CTPOCHUH M CBOMCTBax
COBPEMEHHBIX KOHCTPYKIIMOHHBIX M ()YHKIIMOHAJIBHBIX HEOPTaHHUYECKUX (METAUTMYECKUX M
HEMETANIMYECKUX) M OPraHUYEeCKUX (ITOJUMEPHBIX U YIIIEPOAHBIX) MaTepUaiax;

-03HAaKOMJICHHE CO  CII0OCOOaMHU OIICHKH W IPOTHO3UPOBAHMS  SKCIUTYaTAIMOHHBIX
CBOWCTB  COBPEMEHHBIX  KOHCTPYKIMOHHBIX U (GYHKLIMOHATIBHBIX ~ HEOPraHUYECKUX
(MeTaIMYeCKUX U HEMETANIMYECKMX) M OpPraHu4YecKux (MOJUMEPHBIX M YIVIEPOJHBIX)
MaTepHasoB;

- WU3y4YE€HUE  METOJOB M CPEACTB  HUCHBITAHUW W JUArHOCTHUKU COBPEMEHHBIX
KOHCTPYKLMOHHBIX U (GYHKLIMOHATIBHBIX ~ HEOPraHMYECKUX  (METAUIM4EeCKUX U
HEMETAJUIMYECKHUX) U OpPraHMYECKUX (ITOJIMMEPHBIX U YIIIEPOJHbBIX) MAaTEPUAOB;

- O3HAKOMJIEHUE C TEXHOJIOTMAMHU IPOU3BOJCTBA MAaTEPUAIOB U FOTOBBIX H3JEJIUH Ha
OCHOBE  COBPEMEHHBIX KOHCTPYKIMOHHBIX U (YHKIIMOHAJIBHBIX ~ HEOPTraHMYECKHUX
(METAJUIMYECKUX M HEMETAUIMYECKMX) U OpraHUYecKuX (MOJUMEpPHBIX M  YIIIEPOIHBIX)
MaTepuanax.

2. B pe3yabraTre wu3y4YeHUsl IMCHUILVIMHBI oOyvyawummiicd 10 mnporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

CIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHANBHON AEATEIbHOCTH 3HAHUS O MOJX0AaX U
METOJaX MOJIY4YeHHs] PE3yJIbTaTOB B TEOPETUYECKUX M HIKCHEPUMEHTAIbHBIX HCCIEAOBAHUAX
(OIIK-2);

TFOTOBHOCTBIO MPUMEHATh (PyHAAMEHTaJIbHblE MaTEMaTHUYECKHE, €CTECTBEHHOHAYYHbIE U
o0IIenH)KeHepHbIe 3HaHUs B ipodeccuoHanbHoi nestenbroctH (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPUIO U MPAKTHKY JUIsSl pelieHus nHxkeHepHbIX 3a1aud (OIIK-
4);

3HamMb:

- OCHOBHBIE THUIBI  COBPEMEHHBIX HEOpPraHMYecKuX  (METAUIMYEeCKUX |
HEMETAJUTMYECKUX) U OpraHMYecKUX (MTOJIMMEPHBIX U YIIIEPOJHbIX) MaTepUasoB;

- CTPOCHME, COCTaB M CBOMCTBA COBPEMEHHBIX HEOPraHWYECKUX (METAJUIMYECKHX M
HEMETAJUTMYECKUX) U OpraHMYecKUX (MOJMMEPHBIX U YTIIEPOJHbBIX) MaTepUasoB;

- TeXHOJIOTUH TOIy4eHUsI 1 00pabOTKH COBPEMEHHBIX HEOPraHMYECKUX (METaTHUYeCKuX
Y HEMETAJUIMYECKUX) W OPTaHUYEeCKUX (ITOJMMEPHBIX U YIIIEPO/IHBIX) MAaTEpUAIOB;

- IPUHIUMBI BbIOOpAa M COUYETAHMS  PA3TUYHBIX MATEPHAJIOB B3aJaHHBIX YCIOBHAX
AKCIUTyaTaIiH.
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ymems:
- YIpPaBJSATh CBOMCTBAMU OCHOBHBIX THIIOB COBPEMEHHBIX HEOPraHMYECKUX M OPraHUYECKUX
MaTepuasos;

- BbIOMpaTh MaTepHaIbl C BHICOKUMHU JKCILUTYyaTallMOHHBIMU XapaKTEPUCTUKAMU IS
3aJJaHHBIX YCIIOBUH S3KCILTyaTallly;

- ONpENEATh OCHOBHBIE CBOMCTBA COBPEMEHHBIX HEOPTraHUYECKHUX W OPTaHMYECKHUX
MaTepuasos;

- TPOTHO3MPOBATh PabOTOCIIOCOOHOCTH COBPEMEHHBIX HEOPraHMYECKUX U
OpPraHMYEeCKHUX MaTEPHAJIOB B 3a/IaHHBIX YCIOBUAX IKCILTyaTaIlUH;
BIAOEMmb:

- METOJIaMU aHaJIN3a CBSI3U CBOMCTB COBPEMEHHBIX HEOPraHUYECKHX (METaNIMYECKUX U
HEMETAJUIMUYECKUX) W OPraHUYeCKuX (MOJMMEPHBIX U YTIIEPOHBIX) MATEPHAIOB C UX COCTAaBOM
U CTPYKTYpPOIi;

- HaBBIKAMH U YMCHHEM OPraHU3alliy U MIPOBEICHHS MOMCKAa HHDOPMALIUK O MaTepuaiax
C 3a/IaHHBIMHU CBOMCTBaMHM C uctoib3oBanuem pecypcoB HTb u UatepHer-pecypcos.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

BBenenne

MartepuanoBeeHue Kak Hayka: LEJld, 3aJaud W 3HaueHue AUCUUILIMHBL OO0mue
TpeOOBaHUs, NMPEabsBIAEMblE K MaTeprajaM B 3aBUCHMOCTU OT YCJIOBMH HCIIOJIb30BAaHUS WU
sKcIuTyaTanuu. Pa3Butue Hayku o marepuanax. Pojib pyCCKUX YYEHBIX B Pa3BUTHM HAyKH.
JlocTrkeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTEpHAJIOB, UX NMPUMEHEHUS. 3HaUeHUEe MaTepualioB
B Pa3BUTUU XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB U 00ECTIEYEHUH UX OE30I1aCHOCTH.

Paznen 1. ®Du3nko-xuMHu4ecKHe OCHOBbI MaTEePHAJIOBEIeHUSI

OcHOBHbIE MOHSTHSI O CTPOECHHUH, CTPYKTypE€ M CBOWCTBAaX MaTepuasoB. MeTobl
U3Y4YEHUs CTPYKTYpbl M CBOHCTB MarepuanoB. CrpoeHue martepuanoB. OCHOBHBIE THIIBI
KpUCTaNIM4ecKux pemerok. Kiaccudukanus KpUCTauIOB MO TUMAM CBA3H. AHHU30TPOIUS
CBOMCTB KpHcTaioB. CTpoeHHE pealbHbIX KpUCTaIOB. JleeKThl pealbHbIX KPUCTAJIOB U MX
BIIMSIHUE Ha CBOMCTBA METAJUIOB M CIUIaBoB. CBolicTBa quciokauuii. Kpucrammsanus MeTaioB
n cmiaBoB. CaMonpou3BosIbHAs KpHUcTauM3anus. HecamonmponsBosbHas KpHUCTaUIM3ALUS.
AmMopdHbIe MaTepuabl.

CaoiicTBa Matepuanos. [lokazatenu coiicTB. Kiaccudukanus cBoiicts. MexaHnuueckue,
¢uznyeckue, XUMHUYECKUE, HKCIUTyaTallUOHHBIE M TEXHOJOTMYECKHE CBOWCTBA MaTEpHUaJIOB.
[TokazaTrenn MeXaHMYECKMX CBOMCTB, ONpENeNseMble IpPU CTaTHYECKUX MCIBITAHUSAX Ha
pacTsbkeHue u u3rud. Metopl onpeeneHus TBEpI0CTH MaTEpPUaIoB.

OU3NKO-XUMHUYECKHE OCHOBBI MaTepuasoBeieHusi. OCHOBBI TEOPUHU CILIABOB.
JnarpaMMbl COCTOSIHMS CILTIaBOB. TepMMHBI U oNpenesneHus. /JJuarpaMmsl - «COCTaB-CBOMCTBOY.
@Da30BBIl COCTaB CILIABOB. 3aBUCHUMOCTb MEKIY CBOMCTBAMM CIUIABOB M TUIIOM JUarpammbl
cocrosiHus. [Ipasuno H.C. KypHakosa.

Paspnen 2. Metaininyeckne MaTepHuaJibl

Xene3o u cruaBbl Ha ero ocHoBe. Ctanu U 4yryHbl. JKene30yriepoaucTbie CIIaBbI.
CTpyKTypsl  CIUIaBOB  JKene30-yrjiaepoA. JluarpamMmbl — COCTOSIHUSL — KeEJI€30-L[EMEHTHT.
KomnoneHTsl, pa3bl U CTPYKTYpHBIE COCTABIISIONINE CTAICH U OENbIX YYyTyHOB.

KoHcTpyKiinoHHble MeTasInyeckue MaTepuaibl. YTIEpOJUCTbIE U JIETUPOBAHHbBIE CTAJIH.
Knaccudukanus craneif, onpeneneHue MOHATHS KauecTBa cTaid (TpeOOBaHHMS K KadyecTBY).
BnusiHue yriepoja ¥ MOCTOSHHBIX (T€XHOJOTHYECKUX) MPUMECE Ha KauecTBO CTalld, METOJIbI
yAy4IIeHUs KadyecTBa CTajdu (MOBBIIIEHWE €€ KOHCTPYKIMOHHOM NpPOYHOCTH). BrusHue
JETUPYIOIUX 3JIEMEHTOB Ha CBOMCTBA CTalu. J(MarpaMMbl COCTOSIHMSI JKE€JI€30-JIETMPYIOIINN
anemeHT.  KoHcTpykuuonHele — cranmd.  MHcTpymeHtanbHble  cranu.  Knaccudukanums
YIIEPOAUCTBIX M JIETMPOBAHHBIX CTalell. MapkupoBKa CTajJeldl MO0 XMMHUYECKOMY COCTaBY.
KoHncTpykumonssle ctanu u criiaBbl. UHCTpyMeHTalbHbIE CTaJId U CIIaBbl. YyryHbI U TBEp/IbIE
crutaBbl. CBoiicTBa M HazHaueHue uyryHa. [Ipouecc rpadutuzauuu. UyryHel cepble, Oelible,
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KOBKHE, BBICOKOIIPOUYHBIE, UX CBOMCTBA, 00J1aCTh MPUMEHEHUS, MAaPKHPOBKA.

Teopuss W mpakTHKa TEPMHUYECKOW U XMMHUKO-TEPMHUECKONW 0OpabOTKM METaioB H
cruiaBoB. [Ipuposna, MexaHU3M M YCIIOBUSL NPOTEKAHUS CTPYKTYPHBIX IPEBpAIIECHUN B CTaJH.
Bunsr tepmuyeckoit obpaborku cramm: omkur | m Il ponga, MONHBIM M HEMONHBIA OTXKWT,
HOpMaM3alus, 3aKajlka, OTIYCK. 3aKaJMBAaeMOCTb M IPOKAIMBAEMOCTh cTajeil. BrusHue
TEPMUYECKON 00pabOTKM Ha MEXaHWYEeCKHE CBOMCTBa CTamu. DHU3MUECKHUE OCHOBBI XHMHKO-
TepMuuecKkoil 00paboTku. Buaer u cmocoObl memenrtanuu. Juddy3rnoHHOE HACHIIICHNE
IIOBEPXHOCTH HemeTaiiamu. AsotupoBanue cranu. Juddysmonnas meramumsauus. HMonnas
XUMHUKO-TepMHuecKkass o0paborka. [lepcreKkTuBbl pa3BUTHS XMMUKO-TEPMHUUYECKOH 0OpabOTKH.
Huddy3nonHoe ympaneHue mpuMecen.

I{BeTHBIEC METAIUIBI U CIUIABBI HA UX OcHOBe. OO0IIas XapaKTepUCTUKA U KIacCU(PHUKALUSL
MeIHBIX cmIaBoB. JlaTyHu, OpOH3bI, MEJHO-HUKEJEBBIE CIUIABbl. AHTHU(QPUKLUOHHBIE
MeTtajuinyeckue  marepuansl.  OOmas — XapakTepuCTHKa  alIOMMHHEBBIX  CILJIABOB.
Jedopmupyembie allfOMUHUEBBIE CIIABBIL, JIUTHEBBIC ATIOMUHUEBBIE CIUIAaBhL. [ paHyIMpoBaHHBIE
cruaBel. OOImIas XapakTepuCTUKa MarHUEBBIX CIIaBoB. /leopMupyemble MarHUeBbIE CILIABBI.
JIuTheBble MarHueBbl€ CIUIABbl. BilMsHUE JETUPYIOUIMX JIEMEHTOB CTPYKTYpPY M Ha CBOMCTBA
TUTAHOBBIX CILIaBOB. bepmiuil u crutaBsl Ha ero ocHOBe. TyroruiaBkue METajulbl U CIUIaBbl Ha
UX OCHOBE.

Paznen 3. OcHoBbl Koppo3nu MeTa10B. IIpUHIMIBI M MeTOABI 3AIUUTHI OT
KOpPpO3HH.

OcHOBHBIE TIPUYUHBI KOppo3uu MeTayuioB. [lokasarenn xopposuu. Kiaccuduxarms
KOPPO3UOHHBIX MPOILECCOB. XUMUYeckas Kopposus. ['azoBas kopposusa. Koppo3us B )KUIKOCTSIX
— HEAJIEKTPOJINTaX. DJIEKTpoXUMudeckass Koppo3us. KuHeTnka 31eKTpoXMMHUECKONH KOPpPO3UH.
Koppo3ust MeTajsIoB B yCIOBUAX TEXHOJOTUYECKUX CPEJl XUMUUYECKUX IPOU3BOJICTB.

[IpyHOMIIBL ¥ METOABI 3aIUMTHI OT KOPpO3uu. KOPpO3HMOHHOCTOMKHE METaUIMYECKUE U
HEMETAJUIMYECKUE Marepuansl. MeToapl 3aliuThl MAIlMH M alllapaToB  XMMHYECKHX
IIPOU3BOJICTB OT KOPPO3UU. VIHTMOUTOPBI KOPPO3UH. DIEKTPOXMMHUYECKas 3aIIMUTA. 3alIUTHHIE
HOKPBITHS.

Pa3nes 4. Hemeraninyeckue MaTepuaJbl

Hewmerannuueckue wmatepuansl. Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX
coenquHeHuil. CTpoeHHE M CBOMCTBA MOJMMEPOB. TepMOpeakTHBHbIE U TEPMOIUIACTUYHbBIE
nonuMepbl. CTpoeHne M cBoiicTBa IutactMacc. OCHOBHBIE Pa3HOBHUIHOCTH TPOMBIIIIEHHBIX
MOJIMMEPOB M IuIacTMacc. ApMUpOBAHHbBIE IOJIMMEpHbIE MaTepuainbl. ['a30HaNOIHEHHbIE
IJIACTMACCHI.

OcoOeHHOCTH CTPOCHHS, CBOMCTBA PE3MHOBBIX MaTepuayioB. Pe3uHbl  o01Iero
Ha3Ha4YeHMs], CIIEUAIbHbBIE PE3UHBI U 00JIACTH UX IPUMEHEHUS.

Jlaxoxpacounbie marepuaisl (JIKM). OcnoBuele Bunbl JIKM. Kpacku, 1aku, TpyHTOBKA,
LINATIEBKA.

Kepamuueckne Marepuansl. KOHCTpyKIIMOHHAs, WHCTpYMEHTalbHAasT U TEXHUYECKas
kepamuka. Heopranmueckoe crekio. Knaccudukanus cTekoa HO Ha3HAYEHUIO W 00JIacTH
npuMeHenus. Cutamisl. ['pagur. AcGect. CBoiicTBa 1 06J1aCTH IPUMEHEHHUS.

Cma3ouHble Macina, IJIaCTUYECKUE CMa3KH, TBEPblE CMa30uHble MaTepranbl. CMa304HO-
OXJIXKJAIOLINE KUIKOCTH.

JIpeBecHbIe MaTeprasl.

Komnosumnmonnsie wmarepuansl (KM). OOmass xapakTepucTHKa KOMITO3MIIMOHHBIX
matepuanoB. [ucnepcHo-ympouennsle KM, cmoucteie KM,  Bomoknucteie  KM.
KoMno3ummonssle Marepuanabl Ha METAUIMYECKOW M HemeTtaundeckod ocHoBe. CAII
(crieueHHBIE ~AIOMUHUEBBIE TMOpOIIKH). Kepamuueckne KOMIIO3UIIMOHHBIE MaTepHabl.
['uOpuHbIE KOMITIO3UIIMOHHBIE MATEPHAIIBI.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

DKOHOMHYECKH OOOCHOBAaHHBIN BBIOOp MaTepualioB Il KOHKPETHBIX Iieneil. Buioop
KOHCTPYKLIMOHHBIX MaTE€pHaJIOB JJII KOHKPETHOIO TEXHOJOrM4ecKkoro mnpouecca. Kpurepun u
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aITOPUTM BBIOOpA KOHCTPYKITHOHHBIX MaTepHaoB. DKOJOTHYECCKHE aCITeKThI
MaTepUaIOBECHUS U 3aIUTHI METAJUIOB OT KOPPO3HUHU.
4. O0bem y4eOHO# TUCIUTLINHBI
B 3aueTHbBIX B akanem.

Bunpl yaeOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIUHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora — ayiMTOPHBIE 3aHATHS . 1,33 48
Jlexiuu (JIek) 0,89 32
[Ipaktuueckue 3austus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
KoHTakTHas camocTosTenbHas paboTa 167 0,2
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI ' 59,8
Bua xonTpoJs:
3auer - -

B 3aueTHBIX B actpoH.

Bunel yue6HoI paboThI eANMHULAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexumu (Jlek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas paboTa 167 0,15
CamocTosiTeIbHOE H3YUYCHHE Pa3/IeTIOB JUCITUTUIMHBI ’ 44,85
Bua konTpoJis:
3auer - | -

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Crannapruzauus u ceprupuxanus» (b1.5.18)
1. Heab AMCHUIIMHBI: TIOTy4YEHHE CTYJEHTAMH OCHOBHBIX HAyYHO- MPAKTHUECKHUX

3HAaHMA B O0JIACTH METPOJIOTHH, CTAaHIAAPTU3ANWKW ¢ TOITBEPKICHUS COOTBETCTBHS,

HEOOXOIUMBIX Ul pELIeHUs 3a7ady oOecredeHus] eMHCTBAa M3MEPEHH M KOHTPOJIs KadyecTBa
npoayKuu  (yCIyr), METpPOJOTHUYECKOMY W HOPMAaTHBHOMY OO€CIEUYeHHUI0 pa3padoTKH,
IPOM3BOJICTBA, MCIBITAHUM, SKCIUTyaTallMd W YTHIM3aLUUM OPOAYKLHUH, IJIAHUPOBAHUS U
BBITTOJIHEHHS paboT MO CTAaHIAPTU3ALUHN U CEPTUPHUKAIIH TPOAYKIIUH U TIPOIIECCOB MPOBEACHUE
METPOJIOTHUECKOW U HOPMAaTUBHOM 3KCIIEPTHU3.

2. B pe3yabraTre wu3yYeHUs] IMCHHUIIMHBI
0akajaBpuaTa J0JIKEeH:
Obnadame cnenytommu  oOmekyabTypHbiMu  (OK), obmenpodeccuonansupivu  (OIIK) n
npodeccuonansubivu (I1K) komneTeHIUsIMHU:

TOTOBHOCTBIO NMPUMEHATh (hYHIAMEHTAIbHBIE MaTeMaTHYeCKHe, eCTECTBEHHOHAYYHBIE U
oO0IeMHKEHEPHBIE 3HaHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIOCOOHOCTBIO COYETaTh TEOPUIO U MPAKTUKY JUIsl pelieHns nHxkeHepHbIx 3amau (OIIK-

o0yyamomuiicds N0 nporpamme

4);

3namop:

-3aKOHOJIATENIbHYIO, OPTaHU3AIMOHHYIO, HAYYHYIO U TEXHHUYECKYIO OCHOBBI 00€CTIeUeHUS
€JIMHCTBA U3MEPEHUH, CTAaHAAPTHU3AINN U TIOTBEPIKICHHS COOTBETCTBHS,
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-NIOPAJOK pa3pabOTKH, YTBEPXKIECHHUS U BHEIPEHUS CTAaHIAPTOB, TEXHUYECKUX YCIOBHUH U
JIpYroi HOpMaTUBHON U HOPMATUBHO-IIPABOBOU JJOKYMEHTALUU;

-[I€pPCIIEKTUBbl TEXHUUYECKOTO Pa3BUTUS U OCOOEHHOCTH JEATENbHOCTH OpraHMU3alui,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-TIPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PEryIUPOBAHUS
U YIIPABJICHUS Ka4ECTBOM,;

-OCHOBHBIE ~ ()OPMBI  TMOATBEP)KACHUS  COOTBETCTBHSA, YYaCTHHUKOB pabOT 10
cepTU(UKALMU, CXEeMBbl CEpTU(PHUKALMU U JIeKIapupoBaHus B PO u 3a pyGexom.

Ymems:

-IPUMEHATh METOJAbl M HCIOJb30BATh IPUHLMIBI CTAaHAAPTU3ALUU INpU pa3paboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-IIPUMEHATh Ha npakTuke DenepanbHble 3aKOHBI U MEXAYHApOAHbIE PEKOMEHJALUU B
00JacTl METPOJIOTMH, CTAHAAPTU3ALMYU U TIOATBEPAKIECHUS COOTBETCTBUS;

-IPUHUMATh YYacTHE B IPOLECCAX IOATBEP)KICHHUS COOTBETCTBHUS DPA3HOIO YpPOBHS-
aKKpeIuTaluu, IPUEMKE, SKCIIEPTU3E, JIMLEH3UPOBAHUN, TOCKOHTPOJIE U HAA30pE;

-IIPUMEHATH  METOABI  KOHTPOJSL W YIOPAaBIEHUS  KAauyeCTBOM  IPOAYKIMH U
IIPOU3BOJICTBEHHOIO IIpOLIEcca MPEANPUSATHUS;

-aHAJIM3UPOBATH JAHHBIE O KaYeCTBE MPOIYKIIMU U ONPEAEATh IPUUUHBI Opaka;

-MCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHU AJIs IJIAHUPOBAHUS U MPOBEJCHUS paboOT MO
CTaHJapTU3aLU1, METPOJIOTUH U NOATBEPKIACHUIO COOTBETCTBUA ;

-MCIOJb30BaTh TEXHUYECKHE CpEACTBA JJIsi H3MEPEHUsT OCHOBHBIX I1apaMETPOB
TEXHOJIOTHYECKOI0 IIPOLIECCA, CBOMCTB CBIPbS U MPOLYKLUH.

Bnaoems:

-HABBIKAMM HMCIIOJB30BaHUS OCHOBHBIX MHCTPYMEHTOB M IpPaBUJI TEXHUYECKOIO
perylIupoBaHMs U yIpaBIeHUS Ka4eCTBOM;

-HaBbIKAaMM O(QOPMJICHHsI PE3yJbTaTOB HCHBITAHUM W MPUHATHS COOTBETCTBYIOLIUX
peueHui;

-HaBbIKaMM pa3pabOTKU ¥ 0pOpPMIIEHHS] HOPMATUBHO-TEXHUYECKON TOKyMEHTAlUN

-HaBBbIKAMU MCIOJIb30BAaHUSI HOPMATUBHBIX JIOKYMEHTOB 110 Ka4E€CTBY, CTAaHAAPTU3ALUU U
cepTUGUKALMU IPOAYKTOB U U3AETHH.

3. Kparkoe coep:kaHue JMCIHUIINHBI:

Paznen 1. Merposorus, CTaHIapTH3anMs M INOATBEpP:KICHHE COOTBETCTBHUA -
HOPMATHBHO-NIPaBOBas 0a3a ofecrneyeHHs1 Ka4ecTBa

Beenenne. Ponb M MeCTO TEXHHYECKOTO peryJlMpoBaHuss B oOmeld cucreme
perylIupoBaHusl COBPEMEHHOIO pbIHKA. [IpaBoBasi OCHOBa TEXHHYECKOTO PEryJIHPOBAHMUS.
3akoHbl P® « O TexXHHMYECKOM peryinpoBaHum», « O crapmaptuzauuun B Poccuiickoit
O®enepanuny, « O 3amuTe npas noTpeduTenei». TexHUUecKne periaMeHTbl U HOPMAaTHBHbIE
JIOKYMEHTHI, JeicTByomue Ha Tepputopun PO. OcHoBeI cTanaapTusanuu. Poccuiickas cucrema
cranmaptu3ainmun - PHCC. MexnynapoaHas cranmaptusamnus. CraHgapThl Ha CHCTEMBI
ynpasinenuss kadectsom HMCO 9000, MCO 14000, MCO 17000 . OcCHOBBI METPOJIOTHH.
Hctopuueckue cBeieHust o cucremax usmepeHuidl B Poccum u 3a pyOexom. 3akoH PD «O6
oOecrieyeHUH enuHCTBa u3MepeHuit». Knaccuduxaums wmsmepenuil. OCHOBHBbIE (QHU3HUECKUE
BEJIMUMHBI, U3MEpPSEMbIE B XUMUU U XUMHUUYECKOM TexHosoruu. CpencTBa U3MEpeHU U UX BUBIL.
[Torpemnoctu u3Mepenuil. ['ocynapcTBeHHass MeTpojorudeckas ciyx6a. MexayHapoaHas
OpraHu3alIys 3aKOHOIaTeNIbHON METPOJIOTHH.

Paznen 2. IloarBep:kaeHme  COOTBETCTBHSI - TrapaHTus  0e30MacHOCTH,
KOHKYPEHTOCIOCOOHOCTH U Ka4yecTBa MPOAYKIMHU U yCJIyT

Metonpl cranpaptuzanuu. Cranpaptusanus B PO u MexnyHaponHas cTaHAapTH3aLuUs
.Poccuiickas HanmonanpHas cucteMa ctangaptuzanuu- PHCC. O6s3atenbHOe U J0OPOBOJIEHOE
HNOATBEpXkKJIeHHEe  cooTBeTcTBUS.  [lexnapupoBanue u  ceptudukanus. J{oOpoBonbHas
ceprudukanus ycayr. Ceprudukanus B cucreme 'OCT P. Ceprudukanus cucteM KadecTsa.
[Topsimok u cxeMbl HpoBeaeHUs cepTudukanuu. Jrtanbl nposeneHus ceprudukammu CMK
MPOU3BOJACTBA.  MeXIayHapoqHas NpakTHKa cepTudukanuu. JIUpeKTHuBbl W MOMAYJIbHBIN
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npuHiun oneHkn cootBercTBus B EC. Ceprudukanus B XUMHYECKOH TPOMBIITUICHHOCTH.
Texuuueckuit pernmament «O 0Oe30macHOCTH XMMHUYECKOH mnpoxykuum» Llenn u 3amaum B
o0yacTu ympaBiieHUS Ka4YeCTBOM B YCJIOBUSAX DPBHIHOYHOM SKOHOMHUKH. OCHOBHBIE MOHSTHS U
orpeneNieHus: B 00JIacTH ynpaBieHHus KauecTBoM. CHCTeMBbl yIpaBieHus: KauecTBoM B Poccun u
3a pyoOexxkoMm. SnoHckue MeTonsl ympaBieHus kadecTBOM.TQM. «Cemp HHCTPpYMEHTOB
KauecTBay. bepexanBoe npous3BoACTBO.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3aueTHEBIX B akazem.

Bunpl yaeOHOI paboThI eIIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCIHUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonrakTHasi paboTa — ayJUTOPHbIE 3aHATHSI 0,89 32
Jlexuuu (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,11 40
KonraktHast camoctosiTenbHasi pabota 111 0,2
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI ’ 39,8

Bua konTpoJis:

3auer - -
B 3aueTHbBIX B actpoH.

Bunpl yueOHOI paboThI eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 0,89 24
Jlexuuu (Jlek) 0,44 12
[TpakTueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,11 30
KoHnTtakTHas camocTosTenbHas pabota 111 0,15
CaMocCTosATeIbHOE U3YYCHHE PA3ACIIOB TUCITUTITHHBI ’ 29,85

Bua konTpoJis:

3auer - -

AHHOTaNUs padoyeil MPoOrpaMMbl U CHUNIHHBI
«Kommno3unuonnsie Mmarepuaasd (b1.5.19)

1. Heap TUCHUNMIUHBI: 03HAKOMHUTH CTYACHTOB C OCHOBHBIMH THIIAMH COBPEMCHHBIX
KOMIO3UIIMOHHBIX MaTEPUaJIOB, UX (PU3NKO-XUMUYECKUMHU CBOMCTBAMH U METOJIaMH TIOy4eHUS,
MOKA3aTh NEPCIIEKTUBHBIC HAPABJICHHS PA3BUTHSI KOMITO3UITHOHHBIX MaTEPHAJIOB.

2. B pe3yabrare wu3yyeHHs [IUCHUIUIMHBI oOyyaommiicss 10 MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu oomekynbTypabiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

CIOCOOHOCTBIO MCIOJIB30BaTh B MPO(EeCCHOHANBLHOM IeATebHOCTH 3HAHUS O MOAXO0MaX U
METO/MaX TOJYYECHHUSI PE3YyJbTaTOB B TEOPETHUECKUX W HKCIEPUMEHTAIBHBIX HCCIIEIOBAHMIX
(OIIK-2);

TOTOBHOCTHIO TIPUMEHATh (PYHIaMEHTaIbHBICE MAaTEeMAaTHICCKUE, €CTECTBCHHOHAYYHBIC U
o0IIenHXeHepHbIe 3HaHUs B podeccronabHoi aesrenbHoctr (OI1K-3);

3HamMb:

- OCHOBHBIE THITHl KOMIO3UIIMOHHBIX MaTepUAJIOB;
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- (pu3MKO-XMMHUYECKHE OCHOBBI CO3/IaHNS KOMITO3UI[MOHHBIX MaTepUasoB;

- OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA KOMIO3MUIIMOHHBIX MAaTE€pPUATIOB Pa3IUYHOTO
Ha3HAYCHUS;

ymemy:

- BBIOMPATh KOMIIO3UIIMOHHBIE MaTepUabl i1 KOHKPETHBIX LIETIei;

enademn.:

HABbIKAMHU AaHalM3a HAy4YHO-TEXHMYECKOH IuTepaTyphl B 00JaCTH KOMIO3UIIMOHHBIX
MaTepuasos;

METOJIaMU  TNPEJCTABICHUS JUTEPATypHBIX U OKCHEPUMEHTANbHBIX CBEIACHUI O
CBOMCTBaX, METOJaX MOJXYYCHHUSI M OOJIACTSAX MPUMEHEHUS HAHOMATEePHAIOB U HAHOCTPYKTYD B
BUJIE pedeparoB, OTYETOB, JOKIIAJOB U MTPE3CHTAIIHH.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

1. OGuiast xapakTepucTUKa KOMIIO3ULIMOHHBIX MaTeprasioB. B3anumoseiicTBre MaTpuilsl u
HAIOJIHUTEJIS.

2. lucniepcHO-yMIpOYEHHBIE, CIOUCThIE, BOJIOKHUCThIE KOMITO3UIIMOHHBIE MaTEPHAIIBI.

3. KoMno3uoHHble MaTepralibl Ha METAIUIMYECKON M HEMETAJNINYECKOW OCHOBE.

4. CAII (cnieyeHHBIC aTIOMHUHHUEBBIC TTOPOIIIKH ).

5. Kepamnueckue KOMITIO3UIIMOHHBIE MAaTEPHUAIIBI.

6. ['uOpuaHbIe KOMIIO3ULIMOHHBIE MAaTEPUAITBI.

7. HanokoM1o3uTsl, uX 0cO0eHHOCTU. OCHOBHBIE THUITBI HAHOKOMITO3UTOB,
MEPCIEKTUBHBIX JIJISl MPAKTUYECKOTO UCIIOIb30BAHUS B HACTOSIIIIEE BPEMSL.

4. O0beM y4eOHOH JUCIHILJIMHBI

B 3aueTHBIX B akanem.
Bunpl yueOHol paboThI eIMHHLAX Jacax
OO0mas TpyA0eMKOCTh TUCHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTtakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS . 0,89 32
Jlexuun (Jlek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositessHas padora (CP): 2,11 76
KonrtaktHas camocrosiTenpHas pabota 211 0,2
CaMocCTOATENbHOE N3YUYEHHE PA3EIIOB JUCIUAIIIINHBI ’ 75,8

Bua konrpoJis:

3a4er ¢ O EHKOM - -

B 3auetHbIX B actpon.

Bunpl yue6HOI paboThI €IUHHULIAX yacax
OO0mas TpyA0eMKOCTh THCHHUIIJIMHBI N0 Y4eOHOMY IJIaHY 3,0 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 0,89 24
Jlexmm (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,45 12
CamocrositenbHas padora (CP): 2,11 57
KonraktHas camocrosiTenbHas pabota 211 0,15
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHBI ’ 56,85

Bua kouTpoJs:

3a4er ¢ OLEHKOI - -

AHHOTanus padodyeil NPOrpaMMbl JUCHUIIMHBI
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«IIpaBoBenenue» (b1.5.20)

1. Heap AUCHUILUIMHBI. OBJAJCHWE OCHOBAMH NPABOBHIX 3HAHUU U (OpPMUPOBAHUE
IIPaBOBOM KYJIbTYPbl aKTUBHOI'O, 3aKOHOIIOCIYIIHOTO TPaXKJaHUHA.

2. B pe3yabrare wu3ydyeHus [UCHUIUIMHBI oOyyamomuiicss 10 MporpaMmme
0akaJjiaBpuaTa J10JI7KeH:

Obnadams cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI TIPABOBBIX 3HAHWUN B pa3MYHBIX cdepax
nesreapHoctr (OK-4);

CIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3Yy4aTh, AHAIM3HPOBATH M 0000LIATH
HAyYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 [0 TEMaTHKE  HCCIeNOBaHUs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKOW JIOKYMEHTAIlMM, OCHOBHBIM HOPMAaTHUBHBIM JOKYMEHTaM IO
BOIPOCaM HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOJArOTOBKE JIOKYMEHTOB K MaT€HTOBAHHUIO,
oopmiienuto Hoy-xay. (IT1K-2);

3Hamb:

- OCHOBBI POCCHMCKOW MPAaBOBOM CHUCTEMBI U POCCHICKOTO 3aKOHOAATEIBCTBA, OCHOBBI
opranu3ani ¥ (QYHKIUOHUPOBAHMUS CYAEOHBIX M HMHBIX MPAaBONPUMEHUTEIBHBIX U
MIPABOOXPAHUTEILHBIX OPraHOB; TIPaBOBbIC W HPABCTBEHHO-ITUYCCKUE HOPMBI B cdepe
npoeccCuoHaNbHOM NesTEIbHOCTH; PABOBbIE HOPMBI, PEryJIUPYIOUINE OTHOIIEHUE YelIoBeKa K
YeN0BEKY, OOIIECTBY, OKPYKAIOIIEH cpelie; MpaBa U 00s13aHHOCTH I'PaKJaHIHA; OCHOBBI
TPYIOBOTO 3aKOHOJATENIbCTBA; OCHOBBI XO3SWCTBEHHOIO IIpaBa; OCHOBHbBIE HAMPABIICHUS
AHTHUKOPPYILIMOHHOM JESITENbHOCTH B PD;

ymemy:

- UCIIOJI30BaTh ATUYECKUE U TIPABOBBIC HOPMBI, PETYJIUPYIOIINE OTHOIICHUE YeJIOBEKa K
YeNOBEeKy, OOIIECTBY, OKpYXKalollel cpeae, HCIONb30BaTh MpaBa M CBOOOIBI 4eJIOBEKa U
rpakJaHWHA TIpU pa3pabOTKEe COIHMAIBHBIX MPOCKTOB; HCIOJb30BaTh U  COCTaBIATH
HOPMAaTUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSIIMECS K MPOPECCHOHATHHOU IEATEIbHOCTH,
MpeANPUHUMATh HEOOXOUMBIE MEpPbl K BOCCTAHOBJICHUIO HAPYUICHHBIX IMPaB; pealn30BHIBATH
mpaBa U CBOOOBI YETIOBEKA U IpakJaHINHA B PA3IUYHBIX c(hepax KU3HEACSITEIbHOCTH;

enaoems:

- MpUEeMaMH, METOJaMU W HABBIKAMM HCIIOJIb30BAHMS MPABOBBIX 3HAHUW B Pa3JIMYHBIX
chepax nesATEIHLHOCTH; MPUEMaMM, METOJlaMU W HaBBIKAMHU HCIIOJIB30BaHUS OO0S3aHHOCTEN
rpakJIaHUHA.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

[lonsatne m npusHaku rocynapctBa. @opMbl rocyaapctBa. DYHKIMHM TOCYJapCTBa.
[Tonsitne u npuszHaku paBa. OCHOBHBIE TTPABOBBIE CUCTEMBI COBpeMEHHOCTH. [loHATHE U BUIBI
HMCTOYHHMKOB MpaBa. OmnpeneneHue 3aKOHAa M TOJ3aKOHHBIX akTOB. /[leficTBME HOpMAaTHBHBIX
MPaBOBBIX aKTOB BO BpeMeHu. OOpaTHas cuiia 3akoHa. [IoHsATHE MPaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema mpaBa. YacTHoe M myOnMuHOE MpaBo. MarepuaibHOE U TPOIECCyalbHOE MPAaBO.
[TpaBooTHOLIEHHE: 0OBEKT, CYOBEKT U COJEpKaHUE MPaBOOTHOIIEHUU. FOpuanueckue GpakThl.

Koncturynus — ocHoBHol 3akoH Poccuiickoit @enepanuu. deaepatuBHOE yCTPOMCTBO
P®. Cucrema rocyaapcTBEHHBIX OpPraHOB M TPUHIMI paszjaeneHus Biacted B P®. Tlonstue
rpaxxaancTBa. llpusHanue, coONOeHUE, 3alllUTa PaBHBIX TMPaB KEHIIUH M MYXYUH Kak
OCHOBHas 003aHHOCTh TOCYJJapCTBa.

[TonsTHe u mpeaMeT aIMUHUCTPAaTUBHOTO TpaBa. OOmias xapaktepuctuka Kogexca PD
00 aIMUHHUCTPATUBHBIX MPABOHAPYIICHUSIX. AIMUHUCTPATHBHBIC MTPABOHAPYIIIEHUS: TIOHITHE U
MPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NMPUHIUIEI. [loHsATHE, TPU3HAKYU U
BH/JIbI Q/IMHHUCTPATUBHBIX HAaKa3aHUH.

[lonsiTHe W mpenMeT YroJOBHOIO IMpaBa. YTOJOBHAs OTBETCTBEHHOCTh: IOHSTHE,
OCHOBaHWE BO3HUKHOBEHHWs. [loHsATHE TIpecTymieHus: Tpu3HaKku, CcTpykrypa. Cocras
npecrymienus. Coydactue B mpecTyrieHHH. OOCTOSTeNbCTBA, MCKIIOYAIOIINE MPECTYMHOCTh
nesHus. llonsatve, nenM W BUIBI HAKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPILICHHUE
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MPECTYIUICHUH. YCIIOBHOE OCYXJICHHE, OCBOOOXKICHHE OT YrOJOBHON OTBETCTBEHHOCTH.
[Ipenmer W OOBEKT KPUMHUHAIMCTHKH. MeToApl W 3afauyd  KpUMHUHAIUCTHKHU. [loHsTHE
KpUMMHAIUCTHUYECKOM — uaeHTH(dukaumu. OOBEKTBI M BHJBl  KPUMHUHAIUCTUYECKOH
unentuukanuu. Kpumunanucruueckas Texauka. KpuMuHanucTiHueckas TakTHUKA.

DKOJI0TH4eCcKOe MpaBo: MOHATHE, NIPEAMET METOA M MCTOYHUKH 3KOJOTMYECKOro IpaBa
P®. Ilonsatue, BUABI U CTPYKTYpa DKOJOTMYECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTh 34 MX
COBEpLICHHUE.

[Tonsarue unpopmaryu. OTBETCTBEHHOCTh 332 HAapyLICHHE 3aKOHOJATENIbCTBA O 3aIIUTE
uHpopmauuu. I'ocymapcTBeHHas TailiHa: IIOHATHE, 3alllUTa, I[PAaBOBOE pETyJIUPOBaHHE
rOCyJapCTBEHHOHM, Ciy>)keOHOH u uHON uHpopmauuu. KonduaenuumanbHas uHGOpMALUSA:
MOHSTHE, BUIBI U 3alIMTA. 3alIUTa IEPCOHAIBHBIX JaHHBIX I'PaXKJIaHUHA.

IlonaTne, mnpeaMer M METOJ TIpaKJaHCKoro Impasa. IloHsATHe TrpakxIaHCKOrO
paBOOTHOLIEHUsA, ero  crneuu¢puka. CTpykTypa  TpakIaHCKOIO  NPaBOOTHOILEHUS.
[IpaBozeeciocoOHOCTh CYOBEKTOB TPAKIAHCKOTO MPaBOOTHOIIEHUS. ['pakJaHe Kak CyObeKThI
rpaxkJlaHcKoro npasa. @u3nuyeckue 1 IpUIUYecKUe JUla: MOHATHE, IPU3HAKY, KilacCU(UKaLus.
Opunnueckue daktel. [IpaBo cobctBenHocTu. Ilonsatue aBTropckoro mpasa. llonstue
nateHTHoro npasa. [lonsTue uHTe/ekryaabHOU coOctBeHHocTH (MC) M MCKIIIOUUTEIBHOTO
npaBa. Knaccupukanus C. CucremMa npaBoBON OXpaHbI HHTEIUICKTYAIIBHOH COOCTBEHHOCTH,
ABTOPCKUX Y MATEHTHBIX IIPaB.

[lonsTre x03sHCTBEHHOrO (IPEINPUHUMATEILCKOr0) IpaBa. lIpeaqmer X034HCTBEHHOTO
(mpennpUHUMATEIbCKOI0) TpaBa, MPU3HAKH, METOJbl IMPaBOBOro peryinupoBaHus. I[lonsrue
XO3AMCTBEHHOW U NMPEANIPUHUMATEIBCKOMN NEATEIBHOCTH.

IIpaBoBoOe perynanpoBaHHe CEMEWHBIX OTHOUICHUH. 3aKiIOueHUe U IpeKpalleHne opaka.
[TpaBa 1 0053aHHOCTH POJUTENCH U JeTei. ATuMeHThl. @OPMBI BOCITUTAHHS JIETEH, OCTaBIIMXCS
0e3 nomneyeHust poAUTEIeH.

[Ipenmer u Meron TpynoBoro nmpaBa. TpyaoBOM JOrOBOp: NOHSATHE, CTOPOHHBI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopsl. UcHuIUIMHA TPYAA.

[lonsatne m wucroku Koppynuuu. HopmatuBHOEe onpeneneHue koppynuuu. [IpuumHbl
pacripocTpaHeHus koppynuuu. Hakasyemble n HeHakazyemble (opMbl Koppynuuu. CKpbITbIE
(;maTeHTHBIE) (QopMBI KOppynuuu. Popmbl KOppyHUHUHU-TIpECTYIUIEHHS. POpMbI KOppYILUU-
npoctynka. DopMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE MpaBOBbIE akThl B cdepe
npotuBojaelicTBus  Koppynuuu. denepanbHbplii  3akoH  oT  25.12.2008 Ne 273-®3 «O
MIPOTUBOJAECUCTBUHU KOPPYIILIUN».

4. O0beM y4eOHOH JUCHHIJIMHBI

B 3aueTHbIX B akanem.

Bunsl yueOHol paboThl eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHSA . 0,89 32
Jlexruu (JIek) 0,45 16
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositesnsHas padora (CP): 2,11 76
KonrtakTHas camocTosiTensHas pabota 211 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIINHBI ’ 75,8

Bua kouTpoJs:

3aver - -
B 3auetHbIX B actpon.
Bunel yue6Hoi paboThI eANHULAX yacax
OO0masi TpyA0eMKOCTb JHCHHUIIIMHBI 110 y4eOHOMY IJIAHY 3,0 81
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KonTakTHas padora — ay1MTOPHBIE 3aHATHS . 0,89 24
Jlexuuu (Jlek) 0,45 12
[Ipaktuueckue 3ausrus (I13) 0,44 12
CamocrositensHas padora (CP): 2,11 S7
KonraktHast camocrosiTenbHasi pabota 211 0,15
CaMocTosATeIbHOE U3YYCHHE PA3/ACIIOB TUCIIUTUTHHBI ’ 56,85

Bua xonTpoJis:

3auer - ‘ -

4.4.2. IucuMnJIMHbI BADUATHUBHOH YacTH (00513aTe/IbHbIE TUCUUIIJIMHBI)

AHHOTaNUA padoyei MPOrpaMmMbl JTUCUUIIIIMHBI
«Teopust BeposiTHOCTEl M1 MaTeMaTH4YecKas craTucrukay (b1.B.01)

1. Heabp quCHUNIMHBI - POPMHUPOBAHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX MOHSTHUH,
UCIOJB3YEMBIX JUISI IOCTPOCHUS BAKHEMIIMX MaTEeMaTHMYECKUX MoOAeNeH, U  yMeHus
MCII0JIb30BaTh MaTEMAaTUYECKHE METO/IbI JIJISl OMMCAHUS PA3INYHBIX IPOLECCOB.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI OOy4YalOIMiici 1O mporpamMmme
0akaJjiaBpUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMu:

TOTOBHOCTBIO IPUMEHATh (PYHAAMEHTAJIbHbIE MATEMAaTUUYECKHE, €CTECTBEHHOHAYYHbIE U
O0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CTIIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3Yy4aTh, AHAIM3HPOBATH M 0000mIATH
HAyYHO-TEXHUUYECKYI0  HMHQOpPMAIMIO [0 TEMaTHKE  HCCIENOBaHMs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKyMEHTAallMd, OCHOBHBIM HOPMAaTUBHBIM JIOKYMEHTaM I10
BONPOCaM HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOJATOTOBKE JOKYMEHTOB K MAaT€HTOBAHHUIO,
oopmiienuto Hoy-xay. (ITK-2);

3HamMb.

OCHOBBI TEOPUH BEPOSTHOCTEH U MAaTEMaTHUECKON CTaTUCTHKHU; MaTeMaTHUYECKUE TEOpUn
U METOBI, JIEKAIIUE B OCHOBE IOCTPOCHHUS MAaTEMaTHYECKHX MOJENEH; OCHOBBI IIPUMEHEHUS
MaTeMaTUUECKUX MOJIeJIeil U METOJIOB.

ymems.

BBIOMpATh MaTeMaTUYECKWE METOJbl, MPUTOJHBIE Ul PEHIeHUs] KOHKPETHOM 3ajauu;
WCIIOJIb30BaTh MAaTEMaTHYECKHE IIOHATUS, METOAbl M MOJEIU JUIsl ONUCAHUS Pa3IMYHBIX
IIPOLIECCOB; BBISABIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, JIEKAIIMe€ B OCHOBE KOHKPETHBIX
IPOIIECCOB; UCIOIB30BaTh OCHOBHBIE METO/IbI CTATUCTHUUECKOM 00pabOTKM JaHHBIX; IPUMEHSTh
MaTeMaTU4YeCKHe 3HaHUS Ha MEKIUCIIUILIMHAPHOM YPOBHE.

enademsn:

OCHOBaMH (hyH/IaMEHTAJIbHBIX MAaTEMaTUYECKMX TEOpPUW M HaBbIKAMU HCIIOJb30BaHUS
MaTeMaTHYECKOTro anmnapaTa; MeToJaMU CTaTUCTHYECKOW 00paboTKKU HHPOPMALIUH.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. Teopus BepositHocTel. CiryyaiiHbie BeJTMYMHBI H MX 3aKOHBI paclpeieseHusl.

[Ipeamer teopum BepositTHOcTed. CiyuaiiHbie coObITHs. [IpOTHBOMOIOKHBIE COOBITHSI.
HezaBucumble coObiTusa. OtTHOcHUTenbHas uacToTa. Kiaccmueckoe M TeOMETpHUYEcKOoe
olpefiefieHue BEPOSITHOCTU. OJIEMEHTapHas Teopusl BeposiTHOcTed. MeTonbl BBIYMCIECHUS
BeposiTHOCTeH. IlpocTpaHcTBO  aneMeHTapHBIX — coObiTuil.  Kitaccuueckoe —ompenenenue
BEPOATHOCTH.  AnredOpa  CcOOBITUH: TeOpeMbl O  BEPOATHOCTH  CyMMbl  COOBITHH,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, O0pa3yOIIUX
MOJIHYIO TPyNIy. AKCMOMaTH4YECKOE OIPEEICHUE BEPOATHOCTU. CTaTUCTUUYECKOE ONPEAEICHUE
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BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCThb. T€0OpEMBI O BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHH. [TomHast BepositHOCTh. [loBTOpHBIE McnbiTanus. @opmyna beprymm.
JlokanbHas ¥ uHTETpaIbHas Teopembl MyaBpa-Jlannaca. @opmyna [lyaccona.

[TonsaTne ciny4yaliHOM BenMYMHBL. J[MCKPETHBIE M HENPEPBIBHBIC CIIy4ailHbIE BEJIMYHHBI.
3aKoH pacrpeeneHus ciydaiiHoi BenuunHbl. DYHKIMS pacipeneieHus, ee CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneseHus HENPEPHIBHOW CiyyallHOW BEIWYMHBI (IJIOTHOCTh BEPOSTHOCTH).
®opmynia Uil BEPOSITHOCTH MOMaJaHUs HENPEPHIBHOM CIIydalHOW BEJIWYWMHBI B JIaHHBIN
MHTEPBAJI, BBIPAKECHHBIH 4Yepe3 IUIOTHOCTb BEPOSITHOCTH, F€OMETPHYECKUN CMBICT (HOPMYIIHI.
bunomuanbHOe pacmpenenenue, pacnpeaenenue llyaccoHa, paBHOMepHOE pacHpelereHue,
HOpPMAaJIbHOE paCIIpe/ieIeHUE, IKCIIOHEHIIMAIbHOE PACIIPEIETICHHE.

2.MaremaTH4yecKasi CTATUCTHKA.

[Ipeamer Maremaruueckol  cTraTUCTUKH. (OCHOBHBIE 33/Jlaud  MaTeMaTHYECKOM
CTaTUCTUKH. BpiOopounbiii Meroa. CraTtuctuyeckoe omucanue. BrpiOopku. I'mcrorpamma u
noiauron yactor. Crartuctuyeckas (SMOHMpuYeckas) (yHKIUs pacrpeneneHus. BeibopouHbie
XapaKTepuCcTUKU U ux pacnpeneneHus. CocrositenbHble, 3(G(EeKTHUBHbIE CMEIICHHbIE U
HECMEILIEHHbIE OLEHKU NapameTpoB. CTaTHUCTUYECKOE CpElIHEE, CTATUCTUYECKash AUCIEPCUs U
CTAaTUCTUYECKOE CPE/IHEE KBAIPATUYHOE KaK TOUEUHbIE OLICHKH HEU3BECTHBIX: MAaTEMAaTHYECKOTO
OKUJaHUS, TUCIEPCUU, CPEHEr0 KBAaJAPATUYHOTO OTKJIOHEHMS. [loBepuTENIbHbIE MHTEPBANIbI U
MHTEPBAJIbHBIE OLEHKU. JlOBEpUTENbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTU IO OOJBIINM
BbIOOpKaM. JloBepHUTeNnbHas OLIEHKa MATEMAaTUYECKOTO OKUAAHUS TIPU HEU3BECTHON TUCIEPCUU.
JloBepuTenbHas OIICHKAa CpPEAHEr0 KBAAPAaTUYHOTO OTKJIOHEHHS. TouHble BBHIOOPOYHBIC
pactipenenenusi: Crterogenta (1- pacnpenenenue), Pumepa-CHenexopa (F-pacnpenenenue),
[Mupcona (y>-pacmpenenenue). IlpoBepka CTATHCTHYECKUX TMMOTe3. MaTeMaTHYeCKHE METOMIbI
IPOBEPKU CTATUCTUYECKUX TMIOTE3. DIEMEHTHI TEOPUU KOPPEISALUU.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3auerHbIX B akagem.

Buapl yue6HO# paboTh €IUHHULIAX yacax
O0mas TpyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
KonrtakTHas camocrosiTenbHas paboTa 167 0,2
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 59,8

Bua konTpoJs:

3auer - -
B 3auerHbIX B actpon.

Bunsl yueOHol paboThl eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,33 36
Jlexmmm (Jlek) 0,44 12
[Mpaktnyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocTosTensHas pabora 167 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI ’ 44,85

Bua konTpoJs:
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3auer ‘ - ‘ -

AHHOTanuA padoyeil NPOrpaMmbl AU CHUNIMHBI
«JlabopaTopHsbie pa6oTsl o oprannyeckoii xumun» (51.B.01)

1. leab AMCUMIUIMHBI — MPHOOPETEHUE CTYACHTaMHU OCHOBHBIX IPUEMOB CHHTE3a
OpraHMYECKUX BEILECTB.

2. B pe3yabrare wu3ydyeHHMs AUCHUIUVIMHBI oOyyawiluiicsi 10 mNporpamMme
O0akajiaBpHaTa JI0JI2KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

CIOCOOHOCTBIO HCIOJB30BaTh B HCCIEAOBAHUAX M pacyeTax 3HAaHUS O METo/ax
UCCJIEIOBAHMsI, aHaIM3a, JUArHOCTUKUM M MOJEIMPOBAHUS CBOMCTB BEILECTB (MaTepuasos),
busznyecKkux M XMMHYECKUX MpoIeccax, MPOTEKAIoIUMX B MaTepuagax MpU UX MOTydeHHH,
obpaborke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO MPUMEHSATh 3HAHUSA 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHMYECKUX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BbIOOpPa MaTepUaOB il 3aJaHHBIX YCJIOBUMN
SKCITyaTallid C y4eTOM TpeOOBaHUI TEXHOJOTHYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, 9SKOJOTMYECKHX MOCICICTBHH HMX NPUMEHEHHsS TMpPH TMPOESKTUPOBAHHUU
BBICOKOTEXHOJIOTHYHBIX mpomueccos (ITK-11);

3Hamy:

—TEeXHHUKY 0€30I1aCHOCTH B JIAOOPATOPUH OPraHMYECKOW XHMUH,

—TIPUHIMITEI 0€30MaCHOTO O0pAIIEHUS C OPTaHUYECKHUMHU COSAMHEHUSIMH;

—METO/IbI U BU/IBI XpoMaTorpaduu AJist ONpeesIeHUs] COCTaBa PEaKIMOHHOW CMECH;

—TEOPETHYECKUE OCHOBBI  CIIOCOOOB  BBIACTICHHS, OYHCTKA W  HMICHTU(DUKALUH
OpPraHUYECKUX BEIIECTB;

—JKCIEPUMEHTAIbHBIE METOJbI MPOBEICHUS OPraHUYECKUX PEaKIMid, MPOTEKAIOIINX I10
Pa3TUYHBIM MEXaHU3MaM;

—OCHOBHBIE OO0IIME METOIUKMA B3aUMHON TpaHC(POpPMAIMK KJIACCOB OPTaHUYECKUX
COCIMHECHUH,

ymemy:

—IPUMEHATh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAIbHbIE METOAbl HCCIIEeIOBaHUS
OpPraHUYeCcKOi XMMHH NIPU PEHIeHNH MPo(eCcCHOHANBHBIX 3a/1a4;

—chopmynupoBaTh TpoOIeMy B OOOCHOBATh BHIOOpP MPUOOPOB U IKCHEPUMEHTAIBHBIX
METOJIOB MCCIIEI0OBAHNUS, TOCTABUTH IEJIM U 33]]a4i U HAMETUTh MyTU UX JTOCTHIKEHHUS;

—CHHTE3UPOBATh COEAUHEHMSI 110 MPEIJIOKEHHON METOAMKE;

—IPOBECTH BbIICJICHUE U OYUCTKY CUHTE3WPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETHUECKUX
3HAHUM 110 OPTaHUYECKOW XUMUH;

—BBIOMpAaTh palMOHAIbHBIN CLIOCOO BBIAECIEHUS M OYMCTKH OPraHUYECKOr0 COEIMHEHUS;

—MPEJCTABIATh JaHHbIE Ja0OPaTOPHOTO KCCIEIOBAaHUS B BHJIE TPaMOTHO O(OPMIIEHHBIX
METOJTUK;

—TIPOBOANTH AaHAJIN3 U KPUTHYECKH OI[CHUBATH NOJTYYECHHBIC YKCIIEPUMEHTAIbHBIE TAaHHBIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBO/IbI HA 0a3€ MPOBEAEHHBIX OIBITOB;

—BBIOpaATh CIIOCO0 MACHTU(HUKAIINN OPTraHUYECKOTO COSIUHEHMS;

gnademsn:

—KOMITJICKCOM COBPEMEHHBIX SKCIEPUMEHTAIBHBIX METOJOB OPTaHUYECKOW XUMHHU IS
peleHnss KOHKPETHBIX UCCIEeI0OBATEIbCKUX 33/1aY;

—JKCIEPUMEHTATHHBIMU METOJAMH MPOBEICHUS OPTAHNUECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIMHA OPTaHUYECKUX COCTUHEHHIMA

—nprueMaMu 00pabOTKHU U BBIJCNIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;
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3HAHHUSMU  OCHOBHBIX 3aKOHOB  OpraHMYecKOW XUMHH I COJEep KaTesIbHOMN

WHTEPIPETAINH MTOTYYEHHBIX YKCIIEPUMEHTATIBHBIX PE3YJIbTAaTOB.

3. KpaTkoe coaepskaHue JUCHUILINHBI

1 Pasoen 1. «Ilpasuna u memoowvl pabomul 8 1a60PAMOPUU OP2AHUYLECKOU XUMUUY

1.1  IIpaBuna 6e3omacHOi pabOTHI B 1a0OpaTOPUU OPraHUUYECKONH XUMUHU

1.2 Meronsl paboThI B 1a00paTOPUN OPTaHUIECKON XUMUU

1.3  JlabopaTtopHas rocynua, 000py10BaHUE U TPUOOPHI

2 Pazoen 2. «Memoovl uoenmugurayuu, ouucmru u 6vlOeeHUss OPeaHUYeCKUX
CcoeOuHeHUl»

1.1  Xpowmarorpadus

1.2  Meroabl OYUCTKH KUIKUX BemiecTB. [leperonka.

1.3 Meroxbl OYMCTKH TBEPABIX BemecT. [lepekpucrammszanus

3 Pazoen 3. «Cunmes opeanuueckux coeOuneHul»

3.1  Cunresnl

4. O0beM y4eOHOM JUCHUILIMHBI

B
. B akanmem.
Bunst yueOHOI paboThI 3a4EeTHBIX
eIMHUIIAX Hacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 2,0 72
KontakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 0,88 32
Jlexumn (Jlek) - -
[Tpaktnueckue 3austus (I13) - -
JlaboparopHeie 3ansTus (J1ad) 0,88 32
CamocrositesbHasi padora (CP): 1,12 40
KoHTakTHas camocTosTeNbHas paboTa 212 0,2
CamocTosTenpbHOE H3YYCHUE PA3/IeNIOB TUCIUILIHHEI ’ 39,8
Bujx koHTpOJIS: 3a4erT
B
Bunpt yueOHoi paboThI 3a4ETHBIX B actp. wacax
€AMHUIIAX
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 2,0 4
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,88 24
Jlexiuu (JIek) - -
[TpakTrueckue 3anstus (I113) - -
JlaGopatopusle 3ansTus (J1ad) 0,88 24
CamocrositesbHas padora (CP): 1,12 30
KonTakTHas camocTosTenpHas paboTa 212 0,15
CamocTosTenpbHOE H3YUYCHUE Pa3/IesIOB TUCIUILIHHEI ' 29,85
Buja koHTpoJIs: 3a4er

AHHOTauus padoyeii MporpaMMbl M CHUTLIHHBI
«HauepTarteannas reomerpus» (51.B.03)
1. Heap aucuMmIMHBI: H300pakeHHe aOCTPaKTHBIX MPOCTPAHCTBEHHBIX MOJEINEH,
COCTOALINX U3 KOMOWHAIMNA MPOCTEUIINX TeOMETPUUYECKHX (POPM M MX MPOEKIUN Ha MIIOCKOCTH,
1 00paTHO MO M300PAKEHHIO Ha TUIOCKOCTH MIPEACTABIISITEH 33JJaHHYIO ()OPMY B IPOCTPAHCTRE.

2. B pe3syabTare
0akaJjlaBpuaTa J10JI7KeH:

M3y4yeHusi AUCHUIIJIMHBI

o0yyamomuiicds N0 NporpamMme

Obnadamys cnenyroummu oomexynsTypabiMu (OK), obmenpodeccnonansabvu (OITK)

u npodeccronanbubiMu (I1K) komnereHusamu:
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TOTOBHOCTBIO MPUMEHATh (PyHAaMEHTaJIbHble MaTeMaTHUYECKHE, €CTEeCTBEHHOHAYYHbIE U
o0IIenHXEeHEpHbIC 3HaHUs B podeccruonanbhoi aesrenbroctu (OI1K-3);

CIOCOOHOCTBIO COYETaTh TEOPUIO U MPAKTHUKY VIS pelieHus nHxkeHepHbx 3amad (OIIK-
4);

TOTOBHOCTBIO HCIIOJIHSATH OCHOBHBIE TPEOOBAaHUS AEIOMPOU3BOACTBA MPUMEHUTEIHHO K
3aMucsM U MPOTOKOJIaM; OPOPMIIATh NMPOEKTHYI0O U pabouyr0 TEXHHUYECKYIO JOKYMEHTAIHIO B
COOTBETCTBUH C HOpMAaTUBHBIMHU JoKymeHTamu (ITK-8);

CIIOCOOHOCTBIO ~ WCIIONB30BaTh B MPOPECCHOHATBHONW  JIEATEIHHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX IMPOLIECCOB, pa3pabOTKU TEXHOJOTUYECKONH TOKYMEHTAIUH,
pacyeToB M KOHCTPYMPOBAaHHUS JeTaleld, B TOM YHUCIIE C HCIOJb30BAaHUEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3Hamy:

- CIIOCOOBI OTOOPAKEHUS MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- IpaBUJIa U YCIOBHOCTH MPH BBHIIOJHEHUHU YEPTEKEH;

- BUJIbI CHMMETPHH F€OMETPUUECKUX Uryp;

- BO3MOKHOCTH MIPUMEHEHUS METOJIOB HAYEPTATEIbHON T€OMETPUH [T PEILICHHS
(bU3UKO-XMMHUYECKUX 3aa4;

ymemy:

- BBITIOJIHATH U YATATh YEPTEKU T€OMETPUUECKUX MOJEIIEH C y4eTOM JIeHCTBYIOIINX
CTaHJApPTOB;

gnademsn:

- croco0amMu | MpUeMaMy H300paKEHUS IPEIMETOB Ha TUIOCKOCTH.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

Monayab 1. O6mme npaBuJia BbINOJTHEHHA YepTeKeid.

3nakomcTBO ¢ ocHOBHBIMU ['OCTamu ECK/I. M300pakeHue miocKux KOHTYPOB C
COIPSDKEHUSIMH, JI€TICHHE OKPYKHOCTH Ha paBHBIC YaCTH, YKIIOHBI M KOHYCHOCTH. [IpsiMble
iockocT. Mx n3o0pakeHue Ha 31ope.

Monyasb 2. [IpoenmpoBaHue reoMeTpu4ecKuX (puryp.

N306paxenne 3a1aHHbIX TpeXMepHBIX (hopM Ha Tuiockoctu. Hanecenue gopm Ha
IockocTd. M300pakeHne MoIeNn Ha TPH IJIOCKOCTH M Ha OJIHY IIOCKOCTh IO TEKCTOBOMY
OIHCAHMUIO.

Monyasb 3. U306paxenust npeameros no 'OCT 2.305-2009.

ITocTpoeHre KOHMUECKUX CEUEHHH, pa3pe3oB, aHAIU3 CI0KHOM (hOPMBI IO peanbHOI
Mozenu. [loctpoenne nuHMi nepexona (MMHUNA NepecedeHrs IOBEPXHOCTEN BpaIlICHUs).

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHbIx B akanem.
Bunel yue6HoI paboTh eANHULAX yacax
O01mas Tpya10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY TUIAHY 4,0 144
KonTakTHas padora — ayIMTOPHBIE 3aHATHS . 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,67 24
JlaGopatopusie pabotsl (JIP) 0,22 8
CamocrositenbHas padora (CP): 2,67 96
KonraktHas camocrosiTenbHas paboTa 2 67 0,4
CaMOoCTOsATeTbHOE U3YICHHE PA3CIIOB TUCIIATIIHHBI ’ 95,6
Buja xkonTpoJisi: 3a4er ¢ OLeHKOM - -
B 3aueTHbIX B actp.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
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O0mas TpyA0eMKOCTh JUCIHUIIIMHBI 110 Y4eOHOMY IUIAHY 4,0 108
KoHnTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA . 1,33 36
Jlexuuu (Jlek) 0,44 12
[TpakTaeckue 3arstus (I13) 0,67 18
Jlaboparopusie padbots (JIP) 0,22 6
CamocrositeasHas padora (CP): 2,67 72
KoHTakTHas camocTosTenbHas paboTa 2 67 0,3
CamocTosITeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLTHHBI ' 71,7
Bua xoHTpoJis: 3a4eT ¢ OlleHKOI - -

AHHOTauus padoyeil NporpaMMsbl IMCHUILIHHBI
«BBeeHue B cnenuanbHocTh» (51.B.04)

1. Heab AuMCHMIVIMHBI. TpUOOpETEHHE CTYyACHTAMH 3HAaHMKA B O0JAaCTH HAayK O
HAaHOMAaTepHalaXx W HAHOTEXHOJIOTMH, Hauboyiee SPKHX JOCTIKEHHH B OToi o0jacTy,
CTUMYJIMpPOBaHUE UHTEpeca K OyayIiel crienuanbHOCTH.

2. B pe3yabtare wu3yyeHHs [MCUHUILIMHBI o0yyalolmuiicss 10 Mporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubivu (I1K) komnereHmsIMu:

CIMIOCOOHOCTBIO K CaMOOpraHu3aIiuy U camoobpazosanuto (OK-7);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3Yy4aTh, AHAIM3HPOBATH M 0000MIATH
HAyYHO-TEXHUUYECKYI0  HMHQOpMAIMIO [0 TEMaTHKE  HCCIeNOBaHHs, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKOH JIOKyMEHTAallMM, OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTaM IIO
BOIPOCaM HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOJITOTOBKE JOKYMEHTOB K MaTEHTOBAHUIO,
oopmiiennto Hoy-xay (I1K-2);

CIOCOOHOCTBIO HCMONB30BaTh Ha MPAKTUKE COBPEMEHHBIE MPEICTABICHUS O BIUSHUU
MHUKpPO- W HAHO-CTPYKTYpbl Ha CBOMCTBa MaTe€pUaJIOB, UX B3aUMOJEHCTBUHM C OKpYXKaroLlei
cpenoi, nomsmu, yactiunamu u usnydeHusmu (I1K-6);

3Hamy:

- HauOoJyiee H3BECTHBIE THIBI HAHOMATEpUAIOB W HAHOCTPYKTYp, HMX CTPOEHHE U
OCHOBHBIE CBOWCTBA,;

- HauOoJee ApKUe TOCTHXKEHUS B 00JaCTH HAHOTEXHOJIOTUU U XHUMUYECKOH TEXHOJIOTUH
HAaHOMAaTEepHaJIoB,;

- UMeEIoLIMecs Ha CEeroAHALIHUNA JIeHb M BO3MOXHBIE B OyAyIleM 00JacTH NMPUMEHEHUS
Pa3IUYHBIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COLMAIBHO 3HAYMMBIX 00JIaCTSX;

ymemy:

- BHJAETh BO3MOXHOCTM IPUMEHEHHS HOBBIX HAHOMAaTEpHAOB M HAHOCUCTEM B
pa3INYHBIX 00IACTAX TEXHUKU U MEAHULIMHBI;

— OpHEHTHUPOBATHCS B JIUTEpaType, IMOCBAIIEHHOM NPUMEHEHHUI0O HAaHOMATEpPHAJIOB U
HAaHOTEXHOJIOTUH;

enaodemsn:

- METOJaMM TIPEJICTaBICHUS CBEJCHHH O CBOMCTBAaX, METOJaX IMOJy4eHHS U 00IacTIX
MPUMEHEHUS HAaHOMATEePHAJIOB M HAHOCTPYKTYP B BUJIE YCTHBIX JOKJIAJ0B U IPE3EHTALIUH.

3. KpaTkoe coep:kaHue M CHUIIHHBI

1.Beenenne. Hcropust pa3BuUTHUsS HAyKM O HaHOMAarepualax W HAHOTEXHOJIOTHH.
ITepcrieKTMBBI HAHOMATEPHAJIOB.

2.YHuKanbHblEe CBOMCTBAa HaHoMaTepuasioB. Pa3mepnbiii 3ddext. Hanouactuusl B
OKpYKarollen cperie.

3.Metozapl BU3yaJIM3alliy U aHAIN3a HAHOMATEPUAIOB.
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4.Opranuzanusa Hay4yHbIX HCCleAoBaHUN. Bemyiiue By3bl M Hay4yHbl€ OpraHU3allMd B
o0nacT HAHOTEXHOJOTMH W HaHOMaTepuanoB. [IporpaMMbl pa3BUTHS HAHOTEXHOJOTHH U
HAaHOMAaTEPHAaJIOB.

5.¥YriepoaHble HAHOMATEpHUAIIbl - COBPEMEHHOE COCTOSIHUE U IIEPCIIEKTUBBI.

6. HanotexHonoruu 1 HaHOMaTepUabl B 3JIEKTPOHUKE.

7.Hanomarepuassl JUis CO34aHUs JICKAPCTBEHHBIX CPE/ICTB.

8. MarHuTHbIE HAaHOMAaTEPHUAJIbI.

9. KonconuaupoBaHHble HAHOMATEPHUAIIBI.

10. CoBpeMeHHbIe KOMITO3ULIMOHHBIE MAaTEPUAIIBI 1 HAHOKOMITO3UTHI

11. HaHOCTpyKTYpUpOBaHHBIEC MOKPHITUS C YHUKATHHBIMU CBOMCTBAMU

12. HanomaTepuasbl AJis peleHus: IKOJIOTUYECKUX MPOOIeM.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3auerHbIX B akanem.
Bunpl yueOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI M0 Y4eOHOMY IJIAHY 3,00 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 1,33 48
Jlexruu (JIek) 0,89 32
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
KonraktHast camocrosiTenpHasi pabota 167 0,2
CamocCTosTeNbHOE U3YYCHUE Pa3/IeNIOB JUCIUILTNHEI ’ 59,8

Bunx konTpoas:

3a4eT ¢ OLEHKOM - -

B 3aueTHbIx B akagem.

Buapl yue6HOI paboThl €IUHHULIAX yacax
Oo0mas TpyA0eMKOCTh TUCHHUIIJIMHBI M0 Y4e0HOMY MJIAHY 3,00 81
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,33 36
Jlexmm (Jlek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonrtakTHas camocrosiTenbHas paboTa 167 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUAIIIINHBI ’ 44,85

Buj xonTpos:

3a4er ¢ OLeHKOI - | -

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«/lonosnuTesabHbIE riaBbl pusukn» (b1.B.05)
1. Heab TMCHUNIMHBI — MPUOOPETEHNE CTYACHTaMU 3HAHUU 1O OCHOBHBIM pasjienam
(GU3UKY ¥ YMEHUIO PUMEHATH UX B IPYTMX €CTECTBEHHOHAYYHBIX TUCIUTIINHAX.
2. B pe3yabrare wu3yyeHus [UCHUIUIMHBI oOyyamommiicssi 10 MporpaMmme
0akaJjlaBpUaTa 10JI7KeH:
Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:
TOTOBHOCTHIO MPUMEHATh (PYHIaMEHTaIbHBIE MAaTEeMAaTUYECKUE, €CTECTBEHHOHAYYHbBIE U
o0IIeMHKEHEPHBIC 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);
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CIOCOOHOCTBIO HCIOJB30BaTh B HCCIEAOBAHMUAX M pacyeTax 3HAaHUS O METOo/ax
UCCIICIOBAaHMS, aHaJM3a, JUATHOCTUKHA WM MOJCIUPOBAHMS CBOMCTB BEIECTB (MaTepHajoB),
buznyecKkux M XMMHYECKUX MpOIeccax, MPOTEKAIoIUMX B MaTepuajax MpU UX MOTy4eHHH,
obpabortke u moaudukanuu (I1K-4);

3HaAmMb.

- (u3uUecKue OCHOBBI KBAaHTOBOW CTaTHCTUKU (MCXOIHBIC «0a30BBIC» IIOJIOKEHUS,
OCHOBHbBIE KBAaHTOBbIE CTATUCTUYECKUE PACTIPEICIICHNUS);

- DJEMEHTbl 30HHOW TEOpUU TPU TPAKTOBKE pA3JIUYHBIX CBONCTB METAJLIOB,
JUAJIEKTPUKOB U MOJIYIIPOBOHUKOB;

- 0a3oBble (hU3MYECKHE TOHATUS O KBAaHTOBBIX TEOPHSX TEIJIOEMKOCTH (Ha IMpHMEpe
KPUCTAIIMYECKUX Tell);

- DJIEMEHTHl (PU3UKU TBEPAOTrO Tena (MCXOAHBIC MOHATHS O KpHUCTaiorpaduu, THIIAX
KPUCTAJUIMYECKUX  CTPYKTYp;  CBEIEHHMS O  SIBJ€HMM M  KBAHTOBOM  TPAKTOBKE
CBEPXIIPOBOJUMOCTH).

ymems.

- TPUMEHATh MCXOAHBbIE (HU3UYECKUEe (TEOPETHYECKHE) 3HAHUS TMPH PEIICHUH
npoecCHOHANBHBIX 3a7a4;

- MIPOBOJUTH OLIEHOYHBIE PAacCUEThl U OCYLIECTBIIATH (HA KAYECTBEHHOM YpPOBHE) aHAJIM3,
HaAOII0/1aEMBIX SIBJICHHI.

enademsn:

- HaBbIKAMU OOOCHOBAHUS CBOUX CYKIEHHH, YTO CIIOCOOCTBYET MPAaBHIBHOMY BHIOOPY
METOJMKH ITPOBOAUMOIO CTYJEHTOM HCCIIEOBAHMUS.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

1. Dy1eMeHTBHI KBAHTOBOM CTATHCTHKH.

DOneMeHTbl KBaHTOBOM cratucTukd. KBaHTOBasg cuctemMa M3 OJMHAKOBBIX YacCTHILL.
[TpyHIMIT TOXAECTBEHHOCTH OJMHAKOBBIX dYacTull. CHMMETPUYHBIE U HECUMMETPUYHbBIE
BOJIHOBbIE (DYHKIIMH, OIHUCHIBAIOIIME COCTOSHUS TOXJAECTBEHHBIX MHUKpouacTHll. Bo3oHbl u
dbepmuonsl. [Tpunmun I[Taynu. KBantoBble cratuctuueckue pacnpeneneHus bosze-OuHiTeiina u
®epmu- Jlupaka. BeiposkIeHHBIN IEKTPOHHBIN ra3 B KpUcTaiax (METalIbl).

2. Meraibl, AM3JIEKTPUKH M MOJYNPOBOAHUKY € TOYKH 3peHHs 30HHOH TeOpHH.

OHepretndeckue 30HBL: craructuka @depmu-/lupaka, sHeprus @epmu. DJNEKTpPOH B
MEePUOIUYECKOM ToJIe KprcTaiia: 3¢ (HEeKTUBHASI Macca dJIEKTPOHa.

3. DneMeHTHI (PU3UKH TBEPAOIO Tena.

Ouzuka TBEpHoro Tema (DTT): ompeneneHue, CBsI3b C JAPYTUMH JAUCIUIUTMHAMH,
00BEKTHI U3Y4eHUs, KPYT pelaeMblx 3a1ad. Cs3b ¢ Kpuctamiorpaduei, Kpuctamiopusukon u
kpucrtauioxumued. KonaeHncupoBanHoe cocrosHue. Ilogxon K oOmnmcaHuro TBEPIABIX TeJ.
Crpyktypa kpucramioB. Cummerpus U (QU3MUECKHE CBOWCTBA KPHUCTAIOB. THIBI
KPUCTAITIMYECKUX CTPYKTYp (oOmias xapakrtepuctuka). [ImoTHble ymakoBKW: KyOuueckas u
rekcaroHanbHas (Ha KaueCTBEHHOM YpoBHe). lloHsATHE O CBEepXIpOBOIUMOCTH (KBAaHTOBBIE
IpEeJICTaBICHNs Ha KAUECTBEHHOM YpPOBHE).

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHbIx B akanem.
Bunel yue6HoI paboTh eANHULAX yacax

O0mas TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 0,89 32
Jlexmm (Jlek) 0,44 16
[TpakTuueckue 3austus (I13) 0,45 16
CamocrositenbHas padora (CP): 1,11 40
KonrtakTHas camoctosiTenbHas pabota 111 -

CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI ’ 40
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Bun xonTpos:

OK3aMeH 1,0 36

KonraktHas paboTa — MpOMeXXyTOUYHAs aTTECTAIHA 10 0,4
[ToAroTOBKA K SK3aMEHY ’ 35,6
Buja uTOroBOro KOHTPOJIA: JK3aMeH

B 3auerHbIX B actpon.

Bunsl yueOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY TIAHY 3,0 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 0,89 24
Jlexuuu (Jlek) 0,44 12
[Ipaktuueckue 3ausrus (I13) 0,45 12
CamocrositensHas padora (CP): 1,11 30
KonrtakTHas camocTosiTenbHas paboTa 111 -
CamocTosTebHOE U3YUYCHUE PA3/ICIIOB TUCIIUILTHHEI ’ 30
Bunx konTpoas:
DK3amMeH 1,0 27
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 10 0,3
[ToaroroBka K SK3aMeHY ’ 26,7
Bua UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIMHBI
«AHAJIMTHYECKASA XUMHS M QU3NKO-XUMHYECKHE METO/Ibl aHAJIU3a LI
MaTepHaJI0OBeAeHUs M TeXHOJI0ruu Marepuainon» (b1.B.06)

1. Heab AMCHMNIMHBI: TPHOOpPETEHNE 00YUYAIOIIUMUCS 3HAHUH 10 OCHOBHBIM TPYIIIaM
METO/I0B XUMHMUYECKOT0 aHalu3a, Haubosee MIMPOKO NMPUMEHSEMBIX B INPOMBIIUIEHHOCTH M
UCCIIEIOBATEIIHCKON paboTe, a TakyKe KOMIIETEHITHH, HeOOXOAMMBIX XMMHKAaM-TEXHOJIOTaM BCEX
CHelHanbHOCTEN /IS pellieHUs] KOHKPETHBIX 3a/1a4 XUMHUYECKOTO aHalIn3a.

2. B pe3yabraTe wu3yYeHUsl IUCHMILUIMHBI OOY4YalOIIMiici MO mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansusiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusmMu:

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHANBHON NeSITETFHOCTH 3HAHUS O MOJIX0AaX U
METO/IaX TOJY4EHHUS pPEe3yJbTaTOB B TEOPETHMUYECKUX U HKCHEPUMEHTANBHBIX HCCIEIO0BaHMIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATH (hyHJaMEHTaIbHblE MaTeMaTUYeCKHe, eCTECTBEHHOHAYYHbIE U
o0IIeMHKCHEPHBIC 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIOCOOHOCTBIO MCIIONIB30BaTh B HCCIEAOBAaHMSIX M pacyeTax 3HaHHA O METo/Aax
UCCIICIOBAaHMS, aHAJM3a, JUATHOCTUKH W MOJEIMPOBAHHS CBOWCTB BEIIECTB (MaTepHajoB),
¢U3MUeCKUX M XUMHUYECKUX Ipoleccax, MPOTEKAIUIMX B MaTepuayaXx MpH HX MOJy4YEeHHUH,
obpabdotke u momudukanuu (I1K-4);

3Hamb: - OCHOBHBIC TIOHATHS, TEPMHUHBI, METOJAbl U TPHEMbl KAueCTBEHHOIO U
KOJINYECTBEHHOTO XUMHUYECKOTO aHAIN3a, TEOPHIO XUMHUECKUX U (PU3UKO-XUMHUECKUX METOOB
aHaJu3a, MPUHLIUIEI pa0OTHl OCHOBHBIX MTPUOOPOB B (PM3UKO-XUMHUECKUX METOAAX;

yMemb: - TIPUMEHATH TNPHOOPETCHHBIC TMPAKTHUYECKUE HABBIKH B IMPO(HECCHOHATLHON
NeSITeIbHOCTH JJIsl pellleHUs] KOHKPETHBIX 3ajlay; BJIAJAETh: MOHUMAaHUEM LeNeld U alrOpUTMOB
XMMHYECKOTO aHalM3a, CIIOCO0aMH PEIICHHs aHATHTUYSCKUX 337ad, OINEHKOW BO3MOYKHOCTEH
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Ka)KI0r0 METOJa aHAJIN3a, OCHOBAMHU METPOJIOTUYECKON OLIEHKH Pe3yIbTaTOB KOJNYECTBEHHOIO
XUMHUYECKOTO aHalln3a;

gnadems: - TIOHUMAHHEM LieJe M aNrOpUTMOB XHUMHUYECKOrO aHaliu3a, Croco0amu
pelIeHHs aHATUTHYECKUX 3a7a4, OLIEHKOH BO3MOXKHOCTEH Ka)KIOro METOJia aHajin3a, OCHOBAMU
METPOJIOTMYECKOM OLIEHKU PEe3yIbTAaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIH3a,;

umems npedcmasiienue - O €IWHOW JIOTUKE XUMHYECKOTO aHajHn3a, 0 MHOTrooOpa3uu
METOJIOB XMMHMYECKOTO aHaliu3a M O KOHTPOJE KauyecTBa pe3yJbTaTOB KOJIUYECTBEHHOIO
XUMHYECKOI'0 aHAJIN3a.

3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI
Pa3nen 1. UnenTudukanus MOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO AHATUTHYECKYIO XUMUIO.

AHanuTHYeCKass XMMHs KaK OCHOBAa METOJOB H3YYEHHUS M KOHTPOJIS XMMHUYECKOTO COCTaBa
BEIIECTB B MaTepHabHOM IPOU3BOJCTBE, HAYYHBIX HCCIEIOBAHUAX, B KOHTpOJE OOBEKTOB
OKpy’Karomien cpensl. Buapl aHanmmza. DIE€MEHTHBINA, MOJEKYJSPHBINA, (a30BBIA U H30TOIHBINA
aHanu3. KonnyecTBeHHBIN U KaU€CTBEHHBIN aHAJIN3 OPraHMYECKUX U HEOPraHMYECKHUX BEIECTB.
Xumuueckue, (U3MKO-XMUMHUYECKHE METOJbl aHalii3a, WX B3aMMOCBS3b, COOTHOLICHUE U
NpUMEHEeHHE. AHAIUTUYECKHI CHUTHAlI KaKk HOCUTENh KA4eCTBEHHONM M KOJIMYECTBEHHOU
uHpopmanuu o0 o0bekTe aHan3a. [locTaHoBKa aHATUTHYECKOH 3aa4ul. AJITOPUTM ITPOBEACHUS
aHaiM3a: oTOOp cpenHel MpoObl, MOATOTOBKA MPOOBI K aHAIM3y, U3MEPEHHE aHAIUTUYECKOTO
CHUTHAJIa U €r0 METPOJIOTHYECKAs OIIEHKA, pacueT Pe3yJbTaTOB aHaJHM3a W MX WHTEPIIPETaIHs.
[Tpumeps! pelieHus: 3a7a4 aHATUTUYECKOTO KOHTPOJS B XMMHUYECKOM TEXHOJOTHH, B aHAIHM3E
00BEKTOB OKpYKarowIeH cpenbl u ap. [IOHATHS 0 COBPEMEHHBIX METOJIaX JIEMEHTHOTO aHaJIH3a:
ATOMHO-3MUCCHUOHHBIA aHallu3, aTOMHO-a0COPOIIMOHHBIN aHaIu3, PEeHTreHO(ITYyOpeCCHTHBIN
aHaJIN3.

1.2 Cnenmduka 3a1a4 aHATUTHYCCKON XUMHH.

OcHoBHBIE TepMUHBI aHATUTHYeCKOW xumuu. OOHapyxkenue. OmnpenencHue. AHAIU3.
AHanUTHYECKHEe XMMHUYECKHE PEaKIMU KaK OCHOBa XMMHYECKOro aHanuza. KauecTBeHHbIE U
KOJIMYECTBEHHBIC aHAJTUTHYCCKAE XUMUYCCKUE peakiuu. TpeOoBaHUs, MPEABSIBIIEMbIC K HUM.
Crneuuduka aHaTUTHUECKHUX PEaKIMi, UCIOIb3yeMbIX B aHanmu3e. AHanuTudeckas ¢opma H
AQHATUTHYECKUE  TPHU3HAKH. AHAIMTHYECKHE pEaKIUu W aHaJTUTHYeCKHe  A(P(EKTHL
XapakTepUCTUKH  AQHAIUTUYECKUX  pEaKlMii:  YyBCTBUTEIBHOCTb,  H30MPATEIHHOCTH
(cenexTuBHOCTH). ['pymnmoBble, o0OlIMe, YacTHbIE, XapaKTepHbIE M CHEIU(PUUYECKHE pPEaKIHU.
[TyTu moBBIIIEHUS] H30UPATENBHOCTH U YyBCTBUTEIHHOCTH aHATMTUYECKIX PEAKIIHIA.

1.3 Xumudeckne paBHOBECHS B TOMOTCHHBIX U T€TEPOTCHHBIX CHCTEMaX, TPUMEHSIEMBIX
B AHAIUTUYECKOU XUMHH.

OCHOBHBIE THUTBI PEAKIMHA, MPUMEHSIEMBIX B aHATUTHYCCKOH XUMHH (OCaXKICHUS,
KHCIIOTHOOCHOBHBIE, KOMIUJIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTaHOBNEHUS). COCTOSTHUE MOHOB
DIIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBeCHS  AHAIMTUYECKHX  PEaKIU:
TePMOJMHAMHYECKHE, KOHIIEHTPAIIMOHHBIC, YCIOBHBIE. DAaKTOPHI, BIUSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHWE, OO0pa3oBaHHWE  MAaJOpPACTBOPUMBIX  COCIUHEHH,
W3MEHEHHE CTENEeHU OKHUCIICHUs OIMpEeAeNsIeMOro HOHA, BIUSHUE TMPUPOJBI PACTBOPHUTEIS,
MOHHOM CHJIbI, TEMIIEPATYPBI, COCTaBa PacTBOPA).

PaBHOBecuss B aHANIMTUYECKHM BaXXHBIX NPOTOJIUTHUYECKUX CHCTeMax. KOHCTaHTBI
KHACJIIOTHOCTH M OCHOBHOCTH. YpaBHEHHS MaTepuaiibHOro Oananca. Berancienne pH pactBopoB
KHCIIOT U OCHOBAaHMU Pa3jIMYHOM CHIIBI, cMecel KHCIOT U OCHOBaHWA. bydepHble pacTBOpHI,
WCIIOJIb3yeMbIE€ B XMMHUYECKOM aHaJM3€: UX COCTaB, cBoWcTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHeHNE B aHATUTUYECKON XUMUH.

AHaMTHYECKHE  PEaKIUU  KOMIUIEKCOOOpA30BaHWs,  OCAXKICHUS,  OKHCIICHHS-
BOoccTaHOBJIeHHs. OOIue, CTyNeHYaThle U YCIOBHBIE KOHCTAHTHI YCTOMYHMBOCTH KOMITJIEKCHBIX
coenuHeHU. lcronp3oBaHWe peakIuii KOMIUIEKCOOOpAa30BaHUS B AHAJTUTHYECKONW XUMUHU
(oOHapy)XeHHEe M KOJMYECTBEHHOE OIpeJielIeHHue, MacKupoBaHue). Vcrosib30BaHMe peakuuit
OCaXIIEHUS B AaHAIMTHYECKHX Ieisix. KOHCTaHTa paBHOBECHS PEAKIHMHA OCaKICHHS-
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pacTBopeHHUs; (PaKTOPHI, BIUSAIONINE Ha pACTBOPUMOCTh OCaaKOB. PacueT ycnoBuil ocaxxaeHus u
pacTBOpeHHsi 0caAkoB. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE paBHOBecusa. CTaHIApTHBIA U
peabHbI OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC TOTEHIUAIIBI.

Xumuueckue U PU3NKO-XUMHUYECKHE CIIOCOOBI onpenencHus pH pactBopoB. PaBHoBecus
AHAIUTUYECKUX PEAKIN KOMIUIEKCO0Opa3oBaHus U ynpasiieHue uMu. PakTopbl, BIUSIOLUINE HA
HAaIPABJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. KoHCTaHTa paBHOBECUS U €€
XUMHUKO-aHaJUTHYECKOe 3HaUeHue. Pacuer KoaQduIueHToB moOOUYHbBIX peaKIuil.

1.4. KayecTBEeHHbIE M KOJIMYECTBEHHBIC AHAIIMUTUYECKHE PEAKIMU C OpPraHuYeCKUMHU
AQHAJTUTUYECKMMHU PEareHTaMH B aHAJIN3€ HEOPraHUYECKUX BEILECTB.

Oprannyeckne ananutudeckue peareHTsl (OP). Knaccuduxanus OP no tuny peaxmmii ¢
HeoprannueckuMu uoHamu. Kommuekcoobpasyromue OP u  crpoeHne uX  MOJEKYI:
(GYHKIIMOHATBHO-aHAIMUTHYECKAsT M aHATUTHKO-akTHBHas  rpynmnbel.  OcoOeHHOCTH U
npeumyiiectsa ucronb3oBanus OP, ob6nactu npuMmeHeHus. J|OMONHUTENBHO: TEOpUsl NEHCTBUS
KoMmIuiekcoooOpasyronmx OP, yder monHoro cocrosiuus OP m meramna. ['unoresa aHanoruii u
IpakTU4YecKue BbIBOAbI U3 Hee. [Ipuponma xmmuueckol cBsizu B komiuiekcax OP ¢ unonamm
METAJIOB W €€ TPOSBICHHE B IIBETHOCTH KoMILIeKcoB. Peakmmu OP ¢ xpomodopHBEIMU
37eMeHTaMu. VIHTEeHCUBHOCTh OKPACKU aHATUTHYECKUX (POPM U MHTEHCUBHOCTH IMOTJIOIICHUSI.
Hcnonp30BaHne peakiuii OpraHMIeCKUX PearcHToB B (DOTOMETPHYECKOM aHAIIN3E.

Pa3gen 2. KoinyecTBeHHBIH XUMHNYECKHH aHAJIN3

2.1. ITpuHIMIIBL ¥ 331291 KOJIMYECTBCHHOT'O aHAJIH3A.

Krnaccudukanus MeTonoB KOJIMUECTBEHHOTO aHanu3a. TpeOoBaHMs, MpEAbIBIIEMbIE K
XUMHUYECKUM PEAKIUsM B KOJMYECTBEHHOM aHalM3€. DTalbl KOJIMYECTBEHHOI'O OIpEACIICHUS.
XapakTepucTuka pe3yibTaTOB KOJMYECTBEHHOIO XUMHUYECKOro ananuza. OmnpeneneHue
COJICp)KaHWsI BENIECTBA B pacTBope, pacdeTHble Qopmynsl. CrocoObl MpeacTaBICHUS
pe3ynbTaTOB aHa/M3a. [ecThl Ha BBISBICHUE CHUCTEMATHYECKUX MOTPEIIHOCTEH B PE3yJbTaTax
KOJIMYECTBEHHOTO XUMUYeCKoro aHaym3a. [Ipo6ooTdop u mpoOomoAroToBKa.

2.2. TutpumeTpuueckuil ananu3. TUIbl peakuuii, UCIIOJIb3YEMbIX B THTPUMETPHUH.
TpeGoBanwsl, IPEABABISAEMBIC K HUM.

[Mpunuun tutpuMmerpuu. TuTpoBaHue u ero ortambl. [paduueckoe wuzoOpaxeHue
mpoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHMS, UX BUIbL. CKA4OK Ha KPUBOW TUTPOBAHMS, TOUKA
skBuBasieHTHOCTH (T.3.) n koHeuHas Touka TuTpoBanus (K.T.T.). IlepBuuHble ¥ BTOPUYHBIE
ctaHjaptel. [IpueMbl TUTPUMETPUYECKOTO aHaau3a: MpsSMOe W O00paTHOEe THUTPOBAHUE,
KOCBEHHbIE METOAbL. THUIBI pEaKUui, UCHOJIb3YEMbIX B THUTPUMETPUUYECKOM aHAIM3E;
TpeOOBaHUS, MPEIBSIBIAEMbIC K HUM.

JIoNOMHUTENBHO: HHCTPYMEHTAJIbHbIE METOJbl HHIAuKamuu T9. IloTeHnmomerpuueckoe
tutpoBanue. Merox ['pana. [Ipyrue croco0bl ycTaHOBIEHHS] KOHEYHOW TOUYKH TUTPOBAHUS.

2.3. Peakiuu HeUTpau3aluy B KOJIMYECTBEHHOM XMMUYECKOM aHAJIU3E.

Mertoapsl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHus. CyIIHOCTh METOJa KHCJIOTHO-OCHOBHOTO
TUTpOBaHUA. KpuBble KUCIIOTHO-OCHOBHOTO TUTPOBAaHMs. Pacuer U mocTpoeHrne TeopeTuuecKuX
KPUBBIX TUTPOBAHUS CHUJIBHBIX M CITA0BIX OJJHOOCHOBHBIX MPOTOIUTOB. DAaKTOPHI, BAUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHSA. CHocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKU TUTpOBaHMs. KUCIOTHO-OCHOBHBIC WHIUKATOPHI, HHTEPBAI MEPEX0/1a OKPACKH
WHAWKaTOpa, moka3atens TutpoBanus (pT). [IpaBuno BbIOOpa MHAMKATOpa AN KOHKPETHOTO
caydass  TuTpoBaHHMs.  [IpakTHdeckoe  MpPUMEHEHHE  PEaKlIuid  KHCIOTHO-OCHOBHOTO
B3auMojieicTBus. [loTeHMOMETpUUECKOE TUTPOBAHME HAa OCHOBE pEaklUMil KHUCIOTHO-
OCHOBHOTO B3aMMOJIeHcTBHsI. IHIMKATOpHBIE TOTPEIIHOCTH U WX OIICHKA.

2.4, AnanutuyecKkue peakiuu KOMIIEKCOOOpa30BaHUs M OCAKACHHS B KOJIMYECTBEHHOM
XHMHYECKOM aHAJIU3E.

Hcnonb3oBaHne KOMILIEKCOOOpa3oBaHMs B XMMHUYECKOM aHanm3e. Heopranudeckue u
OpraHn4ecKHe JUraHjbl. KOMIUIEKCOHBI U MX CBOWCTBA. Y CJIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIUIEKCOHATOB M HMX MPaKTHYECKOe HCMojib3oBaHue. OOOCHOBaHUE BHIOOpAa ONTHMAIbHBIX
YCJIIOBHM  KOMITJIEKCOHOMETPHYECKOTO TUTpoBaHHs. KpuBBIE KOMIUIEKCOHOMETPHUYECKOTO

71



TUTpoBaHUsA. DaKTOpHI, BIAMSIOIIME HA BEIMYMHY CKAayKa Ha KPUBBIX TUTpoBaHHA. CrocoObI
ycranosnenust T.0. u K. T.T. MerannoxpoMHble WHAUKATOPBI, IPUHLIKN WX AeUCTBUSA. BpiOop
MHIMKATOpa J[UIsl KOHKPETHOIO Cilydas TUTPOBaHUA. AHAIUTHUYECKHE BO3MOKHOCTH METOIA
KOMIUIEKCOHOMETPUYECKOr0 TUTPOBaHUsL. [IpMeHeHNe KOMIIJIEKCOHOB B aHAJIMTUYECKON XUMUU
B Ka4yeCTBE MaCKHPYIOIINX areHTOB. [TpumeHneHne XUMHUYECKHUX peakuui
KOMILJIEKCOOOpa3oBaHuss B (POTOMETPUYECKOM aHaIM3€, B METOAEC KOHIYKTOMETPUYECKOTO
TUTpPOBaHUA.  Peakumum  ocaxaeHHs B KOJIMYECTBEHHOM  XMMHMYECKOM  aHAJU3E.
['paBumMeTpuueckuii ananmmu3. Teopernyeckoe OOOCHOBAaHHE BHIOOPa ONTHUMAIBHBIX YCIOBUI
OCaXJIEHUs] KPHUCTANIMYECKUX M aMOp(HBIX ocagkoB. lIpuMeHeHHMe XMMHUYECKMX peakIui
OCAKICHHUSI B METOJIE IOTEHLUOMETPUYECKOTO THUTPOBAHMS, B METOAE TYpOUIUMETPUHU.
OCoOCHHOCTH PpEaKIMii KOMIUIEKCOOOpa30oBaHus (XeIaTooO0pa3oBaHWs) HOHOB METAJJIOB C
OJTA. OcaguTtenbHOe TUTPOBAHUE.

2.5. AHanuTHuYeCcKHE pEaKUUU OKUCJICHMS-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHAJIN3E.

OKHCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLUUS W OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIN
noreHman. KOHCTaHTBI paBHOBECHS OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Bribop
TUTPAHTA U ONTUMAJIBHBIX YCJIOBUN TUTpPOBaHUA. KpHBbIE OKHCIHUTEIBHO-BOCCTAHOBUTEIBHOIO
TuTpoBaHus. MakTopsl, BAUAIONIME HAa BEIMYMHY CKayKa Ha KpUBOH TuUTpoBaHus. MHaukauus
KOHEYHOW TOYKM THUTPOBAHUS XHMHUYECKUMH M  (QU3UKO-XMMHYECKMMHM  METOJaMH.
ITepmanranaTomeTpus. XapakTepucTrka METOAA. VYcnosus MPOBEAEHUS
IIEPMAHIaHATOMETPUUYECKUX OIpeeIeHU . BemecTsa, olpezeisieMble
[epMaHraHaTOMETPUUYECKUM MeToJoM. JlocToMHCTBa M HemocTaTku Mmeroaa. HMonmomerpusi.
XapakTepUCTUKa METOJA, YCJIOBUS INPOBEACHHUS HOIOMETPUYECKOTO OIPEICIICHUS BEIIECTB.
JocrounctBa u HepocTaTku Metoza. [IpumeHeHHne peakiuil OKHMCIEHHSI-BOCCTAHOBIIEHUS B
METO/I€ MOTEHIMOMETPUYECKOIO TUTPOBAHUSI.

2.6. NonooOMeHHast xpomatorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeGoBanusi, npexbsBIsgeMble K peakUusiM HOHHOro obmeHa. l3orepmMa HMOHHOTO
oOmeHa. BbiOop onTUManbHBIX YCIOBHII MOHOOOMEHHOTO paszefieHHs BemiecTB. llpumenenue
MOHOOOMEHHOW Xpomarorpaguu B aHAJIUTHYECKOW XUMHMHU OPraHMYECKHMX M HEOPraHWYECKHUX
COEIMHEHUI: pa3/ielieHne, OYUCTKA, KOHIIECHTPUPOBAHHUE U T.J.

Pa3nen 3. Beenenne B QU3HKO-XUMHYEeCKHE (MHCTPYMEHTAJIBHbIC) METOAbI AHAJIHN3A

3.1. PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHIECKON XHUMUU.

Knaccudukanus (pu3nko-XUMHUYECKUX METOJIOB aHaiM3a. AHAIMTUYECKUN CUTHAN Kak
uH(popMaTuBHAs (YHKIMS COCTaBa BELIECTBA M €ro KojudecTBa. IIpuMeprl aHaIMTUUYECKUX
CUTHAJIOB U nx usmepeHuii B DXMA.

3.2. MeTponornyeckue OCHOBBI aHATMTUYECKUX METO/IOB.

OCHOBHBIE aHAJIUTUKO-METPOJIOTMYECKHE XAPAKTEPUCTUKM METOJIOB U PE3yJIbTaToOB
aHaJnM3a, CIOCOOBl MX OLIEHKH: TMpeaen OOHapyXeHHs, KO3(pQUIMEHT YyBCTBUTEIbHOCTH,
HIDKHSSL WM BEpPXHsS TpaHMIA [Uana3oHa ONPENCNIEMBIX COAEP)KAHUH, CEJIEKTHUBHOCTD,
IPEUU3UOHHOCTh B YCIIOBUSIX CXOJMMOCTH (ITOBTOPSIEMOCTH) M BOCHPOU3BOJUMOCTH,
NpPaBUIBHOCTD, SKCTIpeccHOCTh. O000mennbie cenenus o 'OCT P MCO 5725 (2002).

3.3. OOmiasi XapakTepUCTUKA CIEKTPAIbHBIX, MIEKTPOXUMUYECKUX U XpomaTorpaduyeckux
MeTo0oB aHanu3a. lIpexacraBieHue o (OTOMETPUUYECKUX, MOTELMOMETPUYECKHX METOoJax
aHaJIM3a U HOHHO-0OMEHHOM XpomaTorpaduu.

4. O0beM y4eOHOM JUCHHILIMHBI

B 3aueTHEBIX B akanem.
Bunel yueGHoI paboThl eANHULAX yacax
O01as TpyA0eMKOCTh IUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonTakTHas padora — ayiMTOPHBIE 3aHATHS . 1,78 64
Jlexmm (Jlek) 0,45 16
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JlaGopatopHsbie 3aHsTus (J1ad) 1,33 48
CamocrositeasHas padora (CP): 2,22 80
KonraktHast camocrosiTenbHasi pabota 229 0,2
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUIUIMHBI ’ 79,8

Bua konTpoJ:

3a4eT ¢ OLEHKOM - -

B 3auerHbIX B actpon.

Bunpl yaeOHoI paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI M0 Y4€0HOMY IJIAHY 4,0 108
KonTakTHas padora — ayiMTOPHbIE 3aHATHS . 1,78 48
Jlexuuu (Jlek) 0,45 12
Jlabopatopubie 3ausTus (J1aod) 1,33 36
CamocrositesbHasi padora (CP): 2,22 60
KoHTakTHas camocTosTenbHas pabora 222 0,15
CamocTosTeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI ' 59,85

Bunx konTpoOJs:

3ader ¢ OEHKOM - ’ -

AHHOTauus padoyeii mMporpaMMsbl JUCHUTIMHBI
«Du3nKa KOHAeHCHPoBaHHOro cocTostHus» (51.B.07)

1. Heap AMCHMIUIMHBI - TpUOOpPETEHUE CTYJACHTaMU 3HAHWU 10 OCHOBHBIM pa3ieiiam
(GU3MKY U YMEHHIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX .

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OOy4YalOIMiici 1O mporpamMme
0akaJjiaBpUaTa J10JI7KeH:

Obnaoams  cnenyrommmu  o0mekyasTypasiMu  (OK), obmenpodeccuonanpubivu  (OIIK) u
npodeccuonansubiMu (I1K) koMneTeHIuAMuU:

CTIIOCOOHOCTBIO MCIIONIB30BaTh B MPO(ECCHOHANBHON NEATETLHOCTH 3HAHUS O MOIX0AaX H
METO/IaX TOJY4EHHUS pPEe3yJbTaTOB B TEOPETHMUYECKUX U HKCHEPUMEHTAIbHBIX HCCIEIO0BaHMIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATh (DyHIaMEHTalIbHble MaTeMaTHUYEeCKHe, eCTECTBEHHOHAaYUHbIEe U
o0IeMHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIOCOOHOCTBIO MCIIONIB30BaTh B MCCIENOBAaHMAX M pacdyerax 3HaHUS O MEeTojax
UCCIICIOBAaHMS, aHaJM3a, JUATHOCTUKH WM MOJEIUPOBAHHS CBOWCTB BEIIECTB (MaTepHajioB),
Gu3MUeCKUX M XUMHUYECKUX Ipoleccax, MPOTEKAIUIMX B MaTepuaylax MpH HMX MOJy4YEeHHUH,
o0pabdotke u momudukanuu (I1K-4);

3Hamy:

- OCHOBBI ()M3UKH KOHJIEHCHPOBAHHOTO COCTOSIHUS,

- CcMbIC (DyHIAMEHTAJIbHBIX (PU3MUECKUX 3aKOHOB, NPHUHIMIIOB U TMOCTYJIAaTOB; HX
(GOpPMYITHPOBKH U TPAHHIIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOT0 Kpyra (U3MYECKUX SBICHUN ¢ (yHAAMEHTAIbHBIMU MPUHLUIAMH H
3aKOHaMU (PU3HKHY;

- OCHOBHBIE METO/Ibl PELICHHS 33/1a4 110 ONUCAHUIO (PU3UYECKUX SIBICHUI;

- METO/1bI 00pabOTKH pe3yNbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA,

ymemy:

- IPUMEHSTh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAILHBIE METOJIbI ICCIISIOBAHUS TIPH
peleHnH TpodecCHOHATIBHBIX 3aj1ay;
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- MPOBOJUTH PAcUEThl, OCYIIECTBIATh AHAJIU3 U Ha OCHOBE 3TOTO JieJaTh 000CHOBAHHBIE
BBIBOJIbBI;

- aHaJIM3UPOBAThH PE3YJIbTAThl HAOIIOIEHUN U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB U PUHIIUIIOB (PU3UKH;

- OIpeneNisaTh XapakTep (QHU3NYECKUX IMPOLECCOB MO KOMILIEKCY 3KCIEpUMEHTAIbHOMN
UH(OPMALIUHU TIPH TIOMOIIX TpaprKOB, TaOIHII U YpaBHEHUI;

- MIPEJICTaBIATh 00paOOTaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYI0 HHPOPMAIUIO B
YCTHOW M MHUCBMEHHOH (popMe, B TOM YHUCIIE C UCTOIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUH,

enaoemn:

- HaBbIKaMU PabOThI C IIUPOKUM KPYTroM (pU3UYECKUX MPUOOPOB U 000PYIOBAHUS;

- HaBbIKaMU 00OCHOBAHUS CBOMX CYXKJICHHUH M BBIOOpA METO/1a UCCIICIOBAHUS.

3. KpaTkoe coaepkaHue JUCHUILINHBI

1.BBenenue.

HeoOxonuMocTh KBAaHTOBOIO MOAXOJA MPU H3YYeHHH (GU3UKH KOHIACHCUPOBAHHOIO
COCTOSIHHSL.

2.21eMeHThI KpucTaiiorpaduu.

Turnbl CHMMETPUU B KPUCTAJUIMYECKUX CTPYKTYpPax M UX PACHPEICIICHUE IO CUHTOHUSM
(uanmexkcel Munepa). AHU30TPONUS KPUCTAUIMYECKUX CBOMCTB  (KHMIKHE KPHCTAJUIbI,
nonuMepsl). Kimaccudukarus TBEPIBIX TN IO XapaKTepy CHII CBSI3W W THUTIAM KPUCTALTHYCCKUAX
cTpykTyp. I[lepumomnyeckue GyHKIUU U TPAHCIALUOHHBIX BEKTOpOoB. OOpaTHas peméTka u eé
CBOMCTBAa, OOBEM DSJIEMEHTAPHON SYEHKH O0OpaTHOM pPEmETKU. 30HBI Bbpunntosna.
HecoBepiieHCTBO U A€EeKThl KPUCTATMYECKOM pemeéTku. TeroBble W paJualliOHHBIC
neeKThI, TUCIOKAIINH.

3. DneMeHTBhl CTaTUCTUYECKON (PU3MKU KOHAEHCUPOBAHHOTO COCTOSIHHUSL.

TepMogMHAMUYECKHIT W CTaTUCTUYECKUMH TMOAXOAbl B  HM3YYEHUH  COCTOSIHUU
MaKpOCHCTEM. ODIEMEHThl TEOPHH YIPYrocTH, TEH30phl JAedopmanuii U HAIPSHKEHHH.
BripokIeHHBIE M HEBBIPOXKICHHBIC KOJUIEKTHBBI, MX CBSI3b C KJIACCUYECKOM M KBAHTOBOM
cTaTUCTUKOW. YUmclia KBaHTOBBIX COCTOSIHMN Ui MUKpouacTHll. Mojenab raza CBOOOJHBIX U
HE3aBUCHUMBIX JJIEKTPOHOB W 0030HOB. BrnusiHue Temmnepatypsl Ha pacnpenencHue depmu-
Hupaka. Breipoxnennsie ®epmu u boze raszsl. Knaccuueckue M KBaHTOBBIE KHMJIKOCTH.
Ceepxrtekyuecth. [lpaBuiia  CTAaTUCTHYECKOTO  YCpPeNHEHHS  (U3UYECKUX  BEIUYMH B
KJIACCUYECKOM M KBAaHTOBBIX cTaTUCTUKAaX. @opMmymna [lnanka aig y€pHOro U3nydeHusl.

4.3oHHast Teopus TBEPABIX TEN.

VpaBuenue Ilpeaunrepa B nepuoauyeckoMm noreHuuane. Pynkuuu  broxa.
DHEPreTUYeCKUd CHEKTp DJJIEKTPOHOB B KpHUCTaie. ODHEpPrusi M MoBepxHOCTh Depmu.
OddexTuBHasT Macca DIEKTPOHOB H  JBIPOK B BAJICHTHOM 30HE TMOJIYMPOBOIHHKA.
JucniepcoHHble 3aKOHBI. MeTasibl, NOJIYIPOBOAHUKH, JUIIEKTPUKU C TOYKH 3PEHUS 30HHOMN
TEOPUH.

5. DnemMeHTapHbIe BO30YKIEHHS B TBEPIBIX Teax.,

Knaccudukanus 3neMeHTapHbIX BO30YXKIeHUN B kpucTaiax. KoHIenus KBa3u4acTuil.
Bpewmst xu3HHM 3eMEHTapHBIX BO30YXKIEeHMI: (DOHOHOB, TJIA3MOHOB, SKCUTOHOB, MarHOHOB U
noJisipoHoB. [1na3mennsie konebanus u miaazMoHbl. CKUHAGDEKT.

6./lnHamMIKa KPUCTAIUTMYECKOMN PEIETKY.

KBaHTOBBIN XapakTep KoleOaHMH KpHCTaIMueckod pemérku. Mmmynbe u sHeprus
dbononoB. Heynpyroe paccesnre $hOTOHOB, pSHTTEHOBCKHX JIy4e U HEUTPOHOB Ha (POHOHAX.
Konebanus B peméTke, COCTOSIIEH U3 OTMHAKOBBIX aTOMOB.

Pemérka ¢ nByMs pa3iIWYHBIMM aTOMaMH B KPUCTAJUIMYECKONW NPUMHUTHUBHOM SYEHKE.
®opmyna [lnanka a1 GOHOHOB.

7. TennoBbIe CBOWCTBA KOHJICHCHPOBAHHBIX CPEl.

Temmoémkocts TBEpaOTO Tena. OOIacTH HU3KUX U BBICOKHX TeMIieparyp. TernnoéMKoCcTh
AJEKTPOHHOTO Ta3a. AHrapMOHUYECKHE B3aMMOAECHCTBHUS B KpHCTaUIaX. |erionpoBOIHOCTb
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TBEPABIX Te. TeroBoe conmporuBieHue pemérku. [Iporeccer mepedbpoca. edekTs peméTku u
UX BIUSHUE Ha TEIUIONPOBOJHOCTh. TeIIONPOBOJHOCTh AMAJIEKTPUKOB (pelIETOYHAs
TEIUIONPOBOAHOCTE). TernaonpoBOJHOCTh METAJIOB M CIUIABOB B O0JACTHU BBICOKUX M HU3KHX
TEMIIEPATYDP.

8.0nekTpuueckre CBONCTBA KOH/IEHCUPOBAHHBIX CPE/I.

PaBHOBecHOE COCTOSIHHE 3JEKTPOHHOTO Taza B MPOBOAHUKE. Jpeild 31meKTpoHOB mon
JEICTBHEM BHEIIHETO AJIeKTprudeckoro nojsi. Bpems penakcauuu u juyimHa cBoOOAHOro npodera
AJIEKTPOHOB. DJIEKTPOIIPOBOJHOCTh HEBBIPOXKIEHHOTO M BBIPOKJIEHHOTO 3JEKTPOHHOI'O T'a30B.
3aBUCUMOCTD MOJBUKHOCTH HOCUTENEH 3apsia OT TEMIIEpaTypbl. DJIEKTPOIPOBOIHOCTh YNUCTHIX
METAJIJIOB. DJIEKTPOIIPOBOJHOCTh METAJUNIMYECKUX CIUIABOB. SIBIEHHE CBEPXIIPOBOAUMOCTH.
[I{enn »HEPreTUYECKOro CHEKTpa 3JIEKTPOHOB IPOBOJMMOCTH B CBEPXIPOBOAHMKE. Teopus
ceepxmpoBogumoctu bapauna-Kynepa-Ilpuddepa (BKII-Teopus). O6pazoBaHue 3JEKTPOHHBIX
nap Kymnepa. BinusiHue BHENIHUX MOJEH Ha CBEPXIIPOBOJALIEE COCTOSIHUE MPOBOAHUKA. Teopus
['ma36ypra-Jlangay. KBantoBanue motoka B cBepxmnpoBoaHukax. Iddekr Jxo3edcona.

9. MaruutHble CBONCTBA KOHIEHCUPOBAHHBIX CPEI_.

MarnuTHOoe TmoJie B MarHeTukax .MarHuTHeleé  CBOHCTBa aToMOB. OpOWTAJIBHBIN,
CIIMHOBOM W  PE3yNbTUPYIOLIMHA MAarHUTHBIE MOMEHThl aTOMOB, HX KBaHTOBAHHUE.
Knaccugukanuss MarHUTHBIX MaTepuanoB. JlMaMarHeTusM, HMHIYIUPOBAHHBIA MarHUTHBIN
MOMEHT aroma. MaruuTHas BOCHPUUMYMBOCTh JUAJIEKTPUKOB. KBaHTOBas npupoja
napamarHetusma. [lapamarneTusm anekTpoHHoro rasza. KBantosas npupona ¢peppomMarseTusma,
crnuHOBBIe BOJMHBL. OOMEHHOe B3auMoOfeicTBHE M (eppoMarHeTu3M. J[oMeHHas CTpPyKTypa
(beppoMarHuTHBIX Tea. AHTU(EPPO-MarHeTu3M U GeppUTHI.

10. 3akmtouenue.

Tennenunu pa3BuTHS U IPOOIEMBI (PU3UKN KOHJCHCUPOBAHHOTO COCTOSHUSI.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3auerHbIx B akagem.

Bunel yue6HoI paboThl eAVMHULAX yacax
O0mas TpyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 2,22 80
Jlexmm (Jlek) 0,89 32
JlaGopatopusie 3ansaTus (J1ab) 0,89 32
[Tpaktiueckue 3anstus (I13) 0,44 16
CamocrositesnibHas padora (CP): 2,78 100
KonrtakTHas camoctosiTenbHas paboTa 278 0,2
CaMocCTOsATeIbHOE U3YICHHE PA3/ICIIOB TUCITUTUTHHEI ’ 99,8

Bua konTpoJis:

3a4er ¢ OLeHKOI - -

B 3auerHbIX B actpon.
Bunsl yueOHoI paboThl eIMHUIIAX Jacax
O0mas TpPyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHUS 2,22 60
Jlexruu (JIek) 0,89 24
JlaboparopHsbie 3ausaTus (J1ad) 0,89 24
[TpaxTueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,78 75
KonTakTHas camocTosTenpHas padora 2,78 0,15
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CaMocTOATEIbHOE NU3YUYEHHE PA3EIOB IUCLHUIIINHBI ‘ 74,85

Bua konTpoJs:

3a4eT ¢ OLEHKOM - | -

AHHOTanuA padoyeil MpPOrpaMmMbl JUCUHUIIIMHBI
«JlabopaTtopusbie pa6oTsl no ¢puznyeckoii xumun» (b1.B.08)

1. Hesb AUCHUILUIMHBI — O3HAKOMHUTb U PACKPBITH BO3MOKHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAIBHBIX METOM0B (U3UYECKON XUMHMH, HAYYUTh CTYACHTAa BHUAETh OOJIACTH W
npenenbl MPUMEHEHUS! 3TUX METOJOB HCCIEeIOBAaHUS, YETKO MOHMMATh MX MPUHLIUMHUAIbHBIE
BO3MOXXHOCTH M OTPAaHUYCHUS MIPU PEIICHUU KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a]1a4.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0akajiaBpHaTa JI0JI2KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(EeCcCHOHANBHOM 1eATeIbHOCTH 3HaHUS O MOJAX0AaX U
METOJaX MOJY4YEHHs] PE3ylbTaTOB B TEOPETUYECKUX M HKCHEPUMEHTAIBHBIX HCCIEIOBaHUIX
(OIIK-2);

TFOTOBHOCTBIO MPUMEHATh (PyHAAMEHTaJIbHbIE MaTEMaTUUYECKHE, €CTECTBEHHOHAYUYHbIE U
o0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi AestenbHocTh (OITK-3);

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIENOBAHMAX M pacdyerax 3HaHUS O METoJax
WCCIICIOBAHMSI, aHaliK3a, JUArHOCTUKA U MOJEIUPOBAHMSI CBOMCTB BEIIECTB (MaTepuasoB),
¢u3nyecKuX M XMMHMYECKUX IpOIECcCcax, MPOTEKAIIMX B MaTepuajgax MpU UX IOJyYEHHH,
obpabortke u moaudukanuu (I11IK-4);

3Hamy:

- IPUHIUN PaOOTHI U CXEMBI HCTIOIb3yEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXMMHUHU JUIsI TPOBENEHUS KAayeCTBEHHOI'O U
KOJIMYECTBEHHOTO aHalli3a XUMUYECKHX CHCTEM, ONpeeNieHUs TePMOJUHAMHYECKUX CBONCTB
XUMHUYECKHX BEIICCTB;

- KOHAYKTOMETPUYECKMH U  TMOTEHIMOMETPUUECKUA  METOAbl  HAXOXKICHUS
TEPMOJMHAMHYECKUX  XapaKTEPUCTHK DJEKTPOJIUTOB (aKTUBHOCTEH U KOI(PPUIIMEHTOB
AKTUBHOCTH, KOHCTaHTBI AUCCOIHAIINH, TEPMOAMHAMUYECKUX XapPAKTEPUCTHK PEAKIIHH);

- (U3UKO-XMMHUYECKHE METObI MCCIEAOBAHUS M aHaln3a (a30BbIX PABHOBECHUM B OHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMAaX, yTH MOCTPOCHUS (Ha30BBIX TUATPAMM COCTOSIHHUS;

- DKCIIEPUMEHTAIILHBIC METOJbI M3y4eHUS KUHETUKA XHUMHUYECKUX PEaKIHi, CIOCOOBI
oTpesieNieHUs] KOHCTaHT CKOPOCTEH M MOpsAKa XUMUYECKUX PEaKIUi, MOAXO0bI K YCTAaHOBJICHUIO
JUMUTHPYIOIIEH CTaJUU PEaKUU U YCTAHOBJICHUIO MEXaHNU3Ma €€ IPOTeKaHus;

- KaJIOPUMETPUUECKUE METOMbI OIpEeNeIeHUs] TEeIJIOEMKOCTH, TEIIOBbIX 3()(eKToB u
JIPYTHX TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX O0OBEKTOB;

ymemy:

- IPUMEHSATh TEOPETHUYECKHWE 3HAHUS U JKCIEPUMEHTAIbHBIE METOJIbl HCCIETOBAHUS
bu3NYECKON XUMUU TPHU pellieHnH MPodecCHOHANBHBIX 33/1aY;

- chopmymnupoBate mpobOIeMy U OOOCHOBATH BBIOOP HKCIEPUMEHTAIBHOTO METO/Aa
WCCJICTOBAHMSI, TIOCTABUTH LIETH U 33/1a4l U HAMETHUThH IMYTH UX JTOCTHKCHUS;

- TPOBECTHM MaTeMaTHYecKyl0 0O0pabOTKy »JKCIIEPUMEHTAJIbHBIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUU TI0 (PU3HUECKON XUMUU;

- TMPEJACTaBIATH JaHHbIE JAOOPATOPHOrO HCCIENOBaHMS B rpaduueckoil ¢opme U Ha
OCHOBE IIOJYyYEHHBIX 3aBUCHUMOCTEH OIpPENEIATh COOTBETCTBYIOIIME TEPMOAMHAMHUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUYECKOI 0 IIpoliecca;

- TMPOBOJAUTH aHANU3 W KPUTHUYECKH OIEHUBATh TMOJIYYCHHBIE DKCIEPUMEHTAIbHBIC
JaHHbIE, 00001IaTh U JeaTh 000CHOBAaHHBIE BBHIBOJIbI HA 0a3e MPOBEAEHHBIX ONBITOB;

8naoems:
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- KOMIUIEKCOM COBPEMEHHBIX SKCHEPUMEHTAJIbHBIX METOAOB (PM3NYECKOH XUMHUM JUIS
pelIeHNsT KOHKPETHBIX UCCIIEI0BATENIbCKUX 3a/1a4;

- DKCIIEPUMEHTAIBHBIMA METOJAMH HCCIIEIOBAHUSA COCTOSIHUSI XMMHUYECKOIO PaBHOBECUS
Y KHHETUKU XUMHUYECKOTO Ipoliecca.

- IpreMaMu 00pabOTKHU MOITYYEHHBIX ONBITHBIX JaHHBIX Ul BBISIBICHUS U YCTAHOBIJICHUS
B3aMMOCBSI3€ MEXAy TEpMOJMHAMUYECKHMMH CBOMCTBaMH W (U3MYECKHMMH TapameTpamu
porecca;

- 3HaHWSAMHM OCHOBHBIX 3aKOHOB (PM3MUYECKOW XUMHHM IS COJEpXKATeIbHOMH
MHTEPIPETALMH [TOJIyYEHHBIX DKCIIEPUMEHTAJIbHBIX PE3YJIBTAaTOB.

3. KpaTkoe coaep:kaHue TUCHHUIINHBI

IIpumeHeHne MeTOJOB  (U3UKO-XMMHUUYECKOI'O HCCIEAOBAHUS JJIs  ONpE/eeHus
TEPMOJMHAMHYECKUX U KHHETHUECKUX XapaKTEPUCTUK XUMUUYECKUX CUCTEM.

CnekTpoxuMHuYecKHe MeTOABbI Hcciael0BaHus. KauecTBEHHBI aHaIM3 BEIIECTBA
(ompeneneHue MEXbsJIEPHBIX PACCTOSHUN, MOMEHTOB MHEpUUM Mojekyn). OnpeneneHue
KOJINYECTBEHHBIX ~ XApaKTEPUCTUK (CTENEHU JUCCOLMAlMM U KOHCTAHTBHl JUCCOLMALUU
AJIEKTPOJINTOB, TEIJIOEMKOCTH BEIIECTBA).

DJIEKTPOXMMHYECKHEe MeToabl ucciaenoBanus. Konaykromerpus. Onpeznenenue
KOHCTaHThl JHUCCOLMALMU C€1a00ro 3JEKTPOJIUTA, CTENEHM JUCCOLMAILMH, >SJIEKTPUUECKOMN
OPOBOJUMOCTH  HpU  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPHUYECKUM  METOOM.
[Torenunomerpus. OnpeneneHue TEPMOIUHAMUYECKUX XapaKTEPUCTUK XMMHUECKON peakluu
(ArH®, ArG®, ArS®), temnepatypuoro koaddurmenta DJC ( dE®/AT ), cranmaprroit DJIC ( E®),
M3Yy4EHUE BIUSHUS 100aBOK Ha MOTEHLIMAJ 3JIEKTPOa.

da30Boe paBHOBeCHE B OJHOKOMIIOHCHTHBIX cHcTeMaX. DU3NKO-XMMHYECKHH
a”Hagm3. l3yueHue 3aBucMMOCTH CBOMCTB cucTeMbl OT €€ cocraBa. KpuBble oXjakIeHUS.
Omnpenenenue cocraBa 3BTEKTHMYECKOM cMecu. [locTpoeHue auarpamMm KHMIIEHHS M Juarpamm
IUTAaBKOCTH Il OMHApHBIX cucTeM. OrpaHuYeHHass PacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paHoBecue. OrmpesesieHHe KOHCTAHTbI XMMHUYECKOTO paBHOBECHUS U
TEIUIOBOI0 3P PeKTa XMMUYECKON peakui Ha pUMepe peaKkiuil pa3nokeHusl.

Tepmoxumusi. Kasopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KAJIOPUMETPUUYECKUM METOIOM.

4. O0beM y4eOHOH JUCIHIJIMHBI

B 3aueTHbIX B akanem.

Bunsl yueOHol paboThl eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS . 0,89 32
Jlabopatopusbie 3ausaTus (J1ad) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonraktHas camocrosiTenpHasi pabota 211 0,2
CamocTosiTeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTUTHHBI ’ 75,8

Bua konTpoJis:

3aver - -
B 3auetHbIX B actpon.
Bunel yueGHoI paboTh eAMHULAX yacax
OO01mas TpyA0eMKOCTh JHCIHUIIIMHBI 110 y4eOHOMY IJIAHY 3,0 81
KonTakTHas padora — ay1MTOPHbIE 3aHATHUS 0,89 24
Jlaboparopubie 3ausTus (J1ab) 0,89 24
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CamocrositensHas padora (CP): 2,11 o7

KonraktHas camoctosiTenbHas pabota 0,15

2,11
CaMocTosATeIbHOE U3YYCHHE PA3ACIIOB TUCIIUTUTHHBI 56,85

Bua xonTpos:

3auer - | -

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«Oprannyeckasi XuMus /1151 HAHOMaTepHaJoB U HaHocuctem» (51.B.09)

1. Heap nucuMniInHbl — IpUOOPETEHUE CTYJACHTAMH 3HAHUN O CTPOCHUH OPTaHUYECKUX
COCIMHEHUHM, OCHOBHBIX XHUMHUYECKUX CBOMCTBaX pa3JIMUHBIX KJIACCOB OPTraHUYECKUX
COEIMHEHUI U METO/1aX UX MOJYyYEHHs, KaK IPOMBILUICHHBIX, TaK U JA0OPATOPHbIX.

2. B pe3yabTtare wu3ydyeHus [UCHUIUIMHBI oOyyamomuiicss 10 MporpaMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyroummu  oomekynsTypabiMa  (OK), obmenpodeccnonansasivu  (OIIK) u
npodeccuonanbapiMu (I1K) koMmereHIMAMU:

CIIOCOOHOCTBIO HCIIONB30BaTh B UCCIICJOBAHMSIX MW pacyeTax 3HAHUA O METOJax
WCCIICIOBAHMSI, aHaIHM3a, TUArHOCTUKA U MOJEIMPOBAHMS CBONCTB BEIIECTB (MaTepUaloB),
GU3MYECKUX W XUMHUYECKHMX MpOIeccax, MPOTEKAIONIMX B MaTepuajax MpU UX MOJIYYCHUH,
obpabortke u moaudukanuu (I11IK-4);

CIIOCOOHOCTBIO IPUMEHSTh 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTraHUYECKHX
¥ OpraHMYeCKUX MaTepuasnoB, MPHUHIMIIAX BbIOOpa MaTepHaloB MJis 3aJaHHBIX YCIOBUMN
JKCIUTyaTalldd C YYETOM TPEOOBAaHUN TEXHOJOTUYHOCTH, SKOHOMUYHOCTH, HAJCKHOCTU U
JOJITOBEYHOCTH, OSKOJOTMUECKHUX [MOCIEACTBHUI WX TNPUMEHEHUS TMpH MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUUHBIX TiporieccoB (ITK-11);

3Hamy:

— TEOPETUYECKUE OCHOBBI CTPOCHHMS M CBOWCTB pPa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CIOCOOBI TIONYYEHUS] W XHMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPTraHUYECKHX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MBI MPOTEKAHUS OPTAHUYECKUX PEAKIIHIA;

ymemy:

— MPUMEHSTh TEOPETHUECKUE 3HAHUS JJIi CHHTE3a OPTaHMYECKUX COCIMHEHHUMN Pa3IuYHBIX
KJIACCOB;

— aHAJIM3UPOBATH U MIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCTUHECHHUIA;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCUHEHUH, 3aJaHHOTO CTPOEHNUS;

enaodemsn:

— OCHOBaMH HOMEHKJIATYPhI U KJIaCCU(PUKAIIUU OPTaHUIECKUX COeTMHEHUH,

— OCHOBHBIMH T€OPETHUYECKUMU MPEACTABICHUSIMHU B OPTaHUYECKON XUMUH;

— HaBBIKAMH 00OCHOBAHUS PallMOHAIBLHBIX CIIOCOO0B MOMyUYEHUSI OPTAaHUYECKUX BEIIIECTB.

3. Kparkoe comepxanue qMCUMILTHHBI

["anorenonpousBoanbie. Knaccudukanus. Homenknatypa. AJKWI- U aJUTUATaIOTeHUIBI,
apomaruueckue  ramoreHuanl.  M3omepus.  Homenxmarypa.  CrnocoObl  MONTydeHUSI.
[IpocTpaHcTBEHHOE M 3INEKTPOHHOE  cTpoeHue. dPusnueckue  cBoiicTBa.  Peakuuun
HYKJICOPMIHHOTO 3aMmenieHuss W oTmieruieHns. [lonsTtre HykiIeopHIbHOCTH W OCHOBHOCTH
peareHTOoB. AMOUICHTHBIE HYKJI€O(DUITbHBIE PEareHTHI.

Merannopranndeckie  COeAMHEHHsl. Tumbl  CBsi3e B BJIEMEHTOPTraHMYECKUX
coequHeHUsIX. CriocoObl TONMy4YeHUs JTUTHI- M MarHUHOPraHWYECKUX COequHEeHUi. Peaxius
['punbsipa, Mexanusm. Peakiiuu ¢ kKapOOHWIBHBIMUA COSUHEHUSMH.

Crouptel. @enonbl. [lpoctbie 3dupbl. DnokcucoenUHEHUs. AIbIETUIbI, KETOHBI.
KapOGoHOBBIE KHCIOTHI U WX MPOW3BOJAHBIE. B KaXI0M Kjacce pacCMaTPUBAIOTCS CIEAYIOIINE
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pasnenbl: HU30MepUs, HOMEHKIATypa, (U3WYECKHe W XHMHYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4YeHHS. MexaHu3Mbl pEakIui.

KapOoHOBBIE KUCIOTHI ¥ UX TIPOU3BOTHBIE.

Manonossiit 3¢up. Ilomyuenne. Crpoenne, CH-KucnorHocts. Peaknum koHIeHcaluu
MaJIOHOBOTO 3(HUpa U MaJOHOBOH KHCJIOTHI C aJlbJeTHIaMH. AMHUHOKHUCIOTHL. JlukapOoHOBBIE
KHCJIOTHI.

Hanomarepuasbl Ha OCHOBE OPTaHUYECKHUX COCAMHEHUH . JleTeKTupOBaHUE Ha TIJICHKaX.

A3zorconepxkaue coeauHeHud.  Hutpocoenunenus. AmuHbl. B kaxaom kiacce
paccMaTpUBAIOTCS CIEAYIOIINUE pa3Ieiibl: U30MEPHs, HOMEHKIIaTypa, PU3NUECKHEe U XUMUICCKUE
CBOICTBa, ClIOCOOBI OJyuyeHUsl. MeXaHU3MbI pEaKLIHH.

A3a- 1 1ua3ocoeUHEHUS

[lonyyenue AMA30COCNMHEHHI peakiued JIUa30TUPOBAHUS: YCJIOBUS MPOBEACHUS
peakuuu W MexaHu3M. Dusndeckue CBOMCTBA. XHUMHUYECKHE CBoiicTBa. llonmyuenue wu
IIPUMEHEHUE a30COCIUHECHUN.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3aueTHBIX B akazem.

Bunet yueGHoiI paboTh eIMHULIAX qJacax
O0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,78 64
Jlexumu (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 32
CamocrositesbHasi padora (CP): 2,22 80
KonTakTHas camocTosTensHas padora 2 29 -
CaMoCTOATeIbHOE U3YICHHE PA3ACIIOB TUCITATITHHBI ’ 80
Bua konTpoJis:
DK3aMeH 1,0 36
KonTakTHas pabota — mpoMexyTouHas aTTecTalus 10 0,4
[ToaroToBka K SK3aMeHy ' 35,6
Bujx MTOroBOro KOHTpOJIS: JK3aMeH

B 3auetHbIX B actpon.

Bunpr yue6HOI paboThI €IUHHULIAX yacax
O01as Tpya10eMKOCTb JUCHUILIUHBI 110 Y4e0HOMY IIAHY 5,0 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,78 48
Jlexruu (JIek) 0,89 24
JlaboparopHsbie 3aHsaTus (J1ad) 0,89 24
CamocrositessHas padora (CP): 2,22 60
KonrtakTHas camocrosiTenbHas paboTa 222 -
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI ’ 60
Bua xonTpos:
OK3aMeH 1,0 27
KonrakTHas paboTa — IpoMexXyTOUHask aTTeCTalus 10 0,3
[TonroroBka K sK3aMeHY ’ 26,7
Buj MTOroBOro KOHTpoOJIA: JK3aMeH
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AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIIMHBI
«KoasonaHasi XMMHUsi B TEXHOJIOTHM HAHOMAaTepuaJjoB u HaHocucTtem» (51.B.10)

1. Henp AUCHUILUIMHBI: O3HAKOMJICHHE CTYJEHTOB C OCHOBAMU TEPMOJUHAMUKH
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH TOJIYYEHHUS U BaXXHEHUIIMMHU CBOMCTBAMHU JIUCIIEPCHBIX
CHUCTEM.

2. B pe3yabTtare wu3ydyeHus [UCHUIUIMHBI oOOyyamoluiicss 10 Mporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnenyrommmu oomekynbTypasiMu (OK), obmenpodeccnonansubvu (OITK)
u ipodeccruonanbubiMu (I1K) koMmereHusIMu:

CIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHANBHON ASSATEILHOCTH 3HAHUS O MOIXOAaX U
METOJIaX MOJY4YeHHs] Pe3ylIbTaTOB B TEOPETUYECKUX U HKCHEPUMEHTAIbHBIX HCCIEIOBAHHIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (PyHAaMEHTaJIbHble MaTeMaTHUYECKHE, €CTEeCTBEHHOHAYYHbBIE U
o0IIenHXeHEpHbIC 3HaHUs B npodeccronanbhoi aesrenbroctu (OI1K-3);

CIIOCOOHOCTBIO HCIOJB30BaTh B HCCIEAOBAHUAX M pacyeTax 3HAaHUS O METoJax
UCCJIEIOBAHMsI, aHaIM3a, JUAarHOCTUKM W MOJEIHUPOBAHMsI CBONCTB BELIECTB (MaTepUasos),
buznyecKuX M XMMHYECKUX MpOIeccax, MPOTEKAIIUMX B MaTepuaiax Mpu UX MOTy4eHHH,
o0pabdotke u monudukanuu (I1K-4);

CIOCOOHOCTBIO HCMONB30BaTh Ha MPAKTUKE COBPEMEHHBIE MPEJICTABICHUS O BIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTE€pUaJiOB, UX B3aUMOJICHCTBUM C OKpYKaroueh
cpeioit, mosissmu, yactuiiamu U uznyderusmu (ITK-6);
3namo:

- IPU3HAKU OOBEKTOB KOJIJIOUTHOM XUMHUH U UX KJIaCCU(DHUKALIHIO.

- OCHOBHBIC TIOHSATHA M COOTHOIICHHUS TEPMOJMHAMUKH TOBEPXHOCTHBIX  SIBJICHUI
(TepMOIMHAMUKA TOBEPXHOCTHOTO CJIOS; ajre3us, CMauMBaHWE W pACTeKaHHE >KUIKOCTEH;
JUCIIEPCHOCTh U TEPMOAMHAMMUYECKHE CBOMCTBA TEN; acOpOIMs ra30B U MapoB, aIcOpOIUs U3
PacTBOpPOB).

- OCHOBHBIC TeopHuH (HPU3MIECKOH aIcOpOIUu.

- OCHOBHBIE MPEACTABICHUS O CTPOSHUU JIBOWHOTO 3JIEKTPHUUECKOTO CIIOS;

- IPUPOAY DIEKTPOKMHETUYECKOTO MOTEHINAIA;

- OCHOBHBIE 3JIEKTPOKMHETUYECKUE SIBJICHUS.

- YCIIOBUSI IPUMEHUMOCTH 3aKkoHa CTOKca;

- 3aKOH DiHIITelHa — CMOIYXOBCKOI0, THIICOMETpUUECKOe ypaBHeHue Jlamaca.

- IPUPOY CEMMEHTALMOHHON U arperaTuBHONW yCTOMYHBOCTH;

- OCHOBHBIE cBOMcTBa pacTBOpoB [TAB kak mMODUIBHBIX CHCTEM;

- OCHOBHbIE nonoxeHus reopun 1JIDPO;

- NPUYMHBI W OCOOEHHOCTU OBICTPONM W MEIJICHHOW KOarylislUd, KOHIEHTPAIMOHHON H
HEHUTPAIM3aLMOHHON KOAryJIALHH.

- THUIBI CTPYKTYP, BO3HHUKAIOUIME B JUCIEPCHBIX CHCTEMax, MNPUYMHBI M YCIOBUA UX
oOpa3zoBaHus;

- KJIacCCU(UKAILIMIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOTHUECKUM CBOMCTBaM.

Ymemo:

- PacCCUUTHIBATh MMapaMeTPbl, KOTOPHIMH XapaKTEPU3YIOT AUCIIEPCHOCTD.

- TPOBOAWTH pacueThl C MCIOJb30BAaHUEM OCHOBHBIX COOTHOIICHHUH TEPMOJIUHAMUKHI
MOBEPXHOCTHBIX SBJICHHIA.

- PacCUMTHIBATh OCHOBHBIC XapaKTEPUCTHKU MTOPUCTON CTPYKTYPHI.

- paccUMTHIBATh BEIMYUHY AJIEKTPOKMHETUYECKOTO MOTEHIMAIa N0 JAaHHBIM 3JIEKTPOOCMOCa U
anexTpodopesa.

- paccUMTHIBATh WHTETPAIbHYI0 U TuddepeHINaIbHYI0 KPUBBIE paclpeleieHHs] YacTHUIl IO
pa3Mepam.

- PacCUMTHIBATh U AHATM3UPOBATH MOTEHIIMALHBIE KPUBBIE MTAPHOTO B3aUMOJICHCTBHUS YaCTHII.

- PaCCUMTHIBATh M U3MEPSATH BSI3KOCTh TUCIIEPCHBIX CUCTEM.
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Bnaoemo:

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

- METOJIJaMU U3MEPEHHUSI TOBEPXHOCTHOTO HATSHKEHHUSI, KPAeBOT'O yriia.

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

- 3HAHUSMH 00 YCIIOBUSAX MPUMEHUMOCTH ypaBHEHUS | enbmrobia — CMOITyXOBCKOTO;
- METOJIaMU OTIPEICIICHUS MIEKTPOKUHETHIECKOTO TTOTCHIIHAIA.

- METOJIOM CEIUMCHTAIMOHHOTO aHaI13a.

- METOJIaMH OTIPE/ICIICHUSI KPUTHUUECKON KOHIICHTPAIIMH MULIEIUIO00pa30BaHus;

- METOJJaMU UCCJIEI0BAHUS KUHETUKHU KOATYJISIUU.

- METOJIaMHU U3MEPCHHUSI M aHAJIM3a KPUBBIX TCUCHUS.

3. KpaTkoe coep:kaHue M CIHUILIAHBI
Paznen 1. [lpeamer u npu3Haku 00bEKTOB KOJUIOUAHOW XUMHUHU

KonnmounHas XuMus - Hayka O IOBEPXHOCTHBIX SIBJIEHHSIX M JUCHEPCHBIX CHCTEMAXx.
OCHOBHBIE NOBEPXHOCTHBIE SBJICHMS: AAre3usi MU CMAayUMBaHME, KaNMIJUIAPHOCTb, aAcopOLMs,
AIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U AP.

OCHOBHBIE TIPU3HAKU JIUCHEPCHBIX CHUCTEM - TE€TePOreHHOCTh M JUCIIEPCHOCTb;
MOBEPXHOCTHASI SHEPTHs, KOJIMYECTBEHHBIE XapaKTePHCTUKU aucnepcHocTH. Knaccudpukarus
JUCIIEPCHBIX CHCTEM I10 arperaTHOMY COCTOSIHUIO JAUCHEPCHON (a3bl U JUCIIEPCUOHHOMN CpeJbl.
Knaccugukarnusi cBOOOTHOAMCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U MO B3aUMOACHCTBUIO
MEXIy IUCIEPCUOHHON cpenoil M aucnepcHod (azoil. Ponb MOBEpXHOCTHBIX SIBICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOJE, IPOMBIIIIEHHOCTH U, B YACTHOCTH, XUMHUUECKON TEXHOJIOTUU.

Paznen 2. TepMoarHaMuKa HOBEPXHOCTHBIX SBJICHUN

OOmast xapakTepHCcTUKa MOBEPXHOCTHOW HSHepruu. [loBepxHOCTHas »HEprusi B oOmIeM
ypaBHEHMH 1-T0O U 2-T0 Hayan TepMOJUHAMUKU. [IoBEpXHOCTHOE HATsHKEHUE Kak Mepa SHepruu
['n66ca mexdasHoil moBepxHOCTU. [IOBEPXHOCTHOE HATSIKEHHE - XapaKTEPUCTHKA IMPHPOJIBI
colpukacaronmxcst ¢a3 U ux B3auMopeicTBUs. CBOICTBa MOBEPXHOCTEH JKUIKUX U TBEPABIX
Ten. YpaBHeHue ['mbOca-I'enbmrosiblia Juiss BHYTPEHHEH yIEIbHOW IMOBEPXHOCTHOHM 3HEpruu
(1MOJIHOM MOBEPXHOCTHOM SHEPIUN). 3aBUCUMOCTh SHEPT€TUUECKUX [TaPAMETPOB IIOBEPXHOCTH OT
temneparypsl. [Ipoiieccbl caMONPON3BOIBLHOTO YMEHbBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuus ¥ NoBepXHOCTHOE HaTshkeHue. CBsA3b BEIMUMHBI a/ICOPOLIMU C MapaMeTpamu
CHUCTEMBI: H30TE€pMa, W3OMHKHA H u30cTepa ajacopomuu. Merton wu30eiTKOB [HMOOCA.
@dyHnameHTanbHOE ajacopOumoHHoe ypaBHeHue [u0O6ca. I'mbOcoBckas ancopOuus. YactHoe
BbIpakeHHe ypaBHeHUsi [u60ca. I[lOBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIC
BELIECTBA.

Anresusi, cMauMBaHWE W pacTeKaHHWE KUAKOCTeH. Anresuwst u koresus. [Ipupoma cun
Mex(dazHoro B3auMojiedcTBUs. YpaBHeHue Jlrompe s paboTsl aare3uu. CMauMBaHue U
KpaeBor yroi. 3akoH FOHra. Csizb paOOThI aare3uu ¢ KpaeBbIM yriom (ypaBHeHue Jlrompe-
IOnra). JInodunbHble ¥ nu0(GOOHBIE MOBEPXHOCTH. METOABI OIpeaeNeHUs] KPaeBbIX YIJIOB.
Bnusinue noBepxHocTHO-akTUBHBIX BemlecTB (IIAB) Ha cmauuBanue. PacTexaHue >KUIKOCTEH.
Koadduuuent pacrexkanuss no [apkuncy. Dddext Mapanronu. MexdasHoe HaTsKeHUE Ha
IPaHULIE MEXIYy B3aWMHO-HACBHIIIEHHBIMHU >KUJIKOCTSIMU M TpaBuiio AHTOHOBa. [IpakTmueckoe
3Ha4YeHHE a/Ire3UH, CMAauUBAHUS U PACTEKAHHUS.

JucniepcHOCTh M TepMOAWHAMHUYeCKWe cBoWcTBa Ten. IlpaBmiio ¢a3 ['ubbca wu
JMCTIEPCHOCTb. BiusiHMe KpUBH3HBI MOBEPXHOCTH Ha BHYTpPEHHEE JaBjieHHE Tel (ypaBHEHHE
Jlannaca). IloBepxHocTHast sHeprusi U paBHOBecHble Qopmbl Ten. I[lpunnun I'm66ca-Kropu.
3akoH Bynegpa. Kanwmuispusie sBiaeHus (ypaBHeHue JKiopeHa), MX poiib B MpHpOJE U
TEXHOJOTMH.  MeToJnpl  OmpefeNieHuss  MOBEPXHOCTHOTO  HATSKEHHs.  3aBUCHUMOCTH
TEPMOJIMHAMHUYECKONW PEaKIMOHHONW CIIOCOOHOCTH OT AMCHEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue aucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHYECKOM peakiuw,
Temreparypy (a3oBoro nepexoja.
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[TonydyeHue TuCnepcHBIX cucTeM. MeTonbl qucneprupoBanus. Y paBHeHue PeOunaepa s
paboTbl nucneprupoBaHus. AnCOopOLMOHHOE MOHWXKeHHe mnpouHoctd (dddexkr Pebunmepa).
['omoreHHass W rereporeHHas KoHaeHcauus. MeractabuipHoe cocTtosiHue. DHeprusi ['m66ca
oOpa3oBaHus 3apojblllla HOBOW (pa3pl, KPUTHUYECKUH paauyc 3aponsima. JlBe cramuu
oOpa3oBaHusi HOBOH (ha3pl. CBsA3b KMHETUKHM 0Opa30BaHUs HOBOW (a3bl € IEPECHILICHUEM.
VYipasineHue JIUCIEPCHOCTBIO IPU TOMOT€HHOM KOHJeHcauuu. IIpumepsl mnosydeHus
JUCIIEPCHBIX CHCTEM METoJaMH (pU3MUECKON M XUMUUYECKON KOHJIEHCALIUH.

Paznen 3. AncopOuroHHbBIE PABHOBECHS

Knaccudukanuss mexanu3MoB ajncopOumu (puzmueckas ajacopOIus, XeMocopOIus u
noHoobMeHHas ajgcopOius). [Ipupona agcopOunoHHbIX cuil. OCOOCHHOCTH COCTABIISIONINX CHJT
Ban-nep-Baanbca (opueHTallMOHHBIX, MHIYKIMOHHBIX M JUCIEPCHOHHBIX) HpU aJCcOpOLHUU.
VYpaBHeHME 1715 TOTEHIMAIBLHOW 3HEPTUN B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTHIO
Tena.

AncopOuusi ra30B M HapoB HA OJHOPOJHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHe
U30T€PMBbl MOHOMOJIEKYJISIPHOM ancopbuuu Jlenrmiopa u ero ananus. OnpeneneHne KOHCTAHT
3TOro ypaBHeHHs (MHeiHas ¢opma ypaBHeHus Jlenrmiopa). YpaBHenue @peitnpmnxa. Teopus
HOJUMOJIEKYJIIpHON afcopOuuu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue u30TE€pMbI
aacopbuuu, ero amamu3. JlunediHas ¢opma ypaBHeHus bOT W pacder ero KOHCTaHT.
Ornpenenenue yaelbHOU oBepxHocTu MeToaoM bOT.

AncopOIus ra30B ¥ MapoB HAa MOPHUCTHIX MaTepuanax. KolmyecTBEHHbIE XapaKTePUCTHKH
HOpPUCTBIX MaTepuayioB. llopucTele Tena KOPHYCKYJISPHOM, KPHCTANIMYECKOM M TryOuaToit
CTPYKTYpbl, MeTOJbl UX nosnydeHus. Knaccudukanus nop no yOuHuHYy U ee B3aMMOCBS3b C
TEOPHUSIMHU aICOPOLIHH.

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

OcoOenHocTu aacopOLMKM Ha MMKPONOPUCTBIX Marepuanax. I[loTeHuuanbHass Teopus
[TonsHu.  AncopOUMOHHBIM — HOTeHIMand.  XapaKTepucTUdecKas  KpuBas  aJcOpOLMH.
TemmieparypHasi ”HBapUAHTHOCTh M a)(PUHHOCTH XapaKTEPUCTHUECKHX KpUBBIX. O000IIEHHOE
ypaBHeHHe Teopuu JyOMHMHAa OOBEMHOrO 3alOJHEHUS MUKPOIIOp, YacTHbIE CIydau 3TOro
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymikeBuya). AncopOuusi ra30B M MapoB B XUMHUUYECKOU
TEXHOJIOTHH.

AncopOuusl NOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crtpoenust monekyn IIAB Ha
MOBEPXHOCTHYIO ~aKTMBHOCTb, mpaBwio Jlrokimo-Tpay0Ge. 3aBUCMMOCTb MOBEPXHOCTHOI'O
HaTSDKEHUsI OT cOoCTaBa pacTBOpa IpH CcOOJIIO/IeHHMH 3aKkoHa ['eHpu M ypaBHeHus JleHrmropa.
VpaBuenue IlumkoBckoro. YpaBHEHHs COCTOSIHMS — Ta3000pa3HbIX  MOBEPXHOCTHBIX
(acOpOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUIEHOK U ONPEJEICHUE UX XapaKTEPUCTHUK.
Becrwl Jlenrmiopa. @akTopsl, ONpeAessioife arperaTHoe COCTOSHUE a/ICOPOIIMOHHBIX IICHOK.
Omnpenenenue cTpoeHus acopOIMOHHOrO oS U pazMepoB Mosiekya [TAB.

Paznien 4. DneKTpUYECKUE SIBICHUS HA IOBEPXHOCTH

HBoitnoit snexkrpuyeckuii cior (JI2C), mexanusmbl obpazoanusi J[IC. CooTHoueHUus
MEXY JIEKTPUUYECKUM MOTEHIIMAIOM M IOBEPXHOCTHBIM HaTshKeHUeM (ypaBHeHus Jlunnmana).
DneKTpoKanuUISIpHbIE KpUBbIE U onpeenenne napametpos J13C 1o 3TUM KpUBBIM.

O6umme npencrasienus o teopusix ctpoenus AIC. Teopus I'yu — YUenmena. YpaBHeHue
[Tyaccona-bonpimana nns auddysnoit yactu I3C u ero pemenue. TonmuHa tuddy3Horo cios
U BIMSHUE Ha Hee pa3nyHbIX (pakTopoB. /[BoiiHOM 3nexTpuueckuil cinoit mo teopun Lltepha,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus JIIC. Mumenisl u ux CTpoeHHUE.

Yerblpe BuAAa DIEKTPOKMHETUYECKUX SBICHUH. OJIEKTPOKMHETHUYECKUH NOTEHIHUAI U
BIUSHUE Ha HEro pa3iInyHbIX (akTopoB. YpaBHeHue [enbpmrosnbia-CMOITYyXOBCKOTO ISt
CKOpPOCTH TEpeHOoca MPU IIEKTPOOCMOoce U dJeKTpodopese. IPPEeKThl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHasi  MPOBOJUMOCTb,  DJIEKTPO(POpPETHUECKOE  TOPMOKEHHUE,
penakcaiiMoHHbIN 3¢ dekT). [IpakTHyeckoe UCToIb30BaHIE NEKTPOKUHETHUECKUX SBJICHUH.
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Paszpnen 5. Kunernueckue cBOMCTBA TUCHEPCHBIX CUCTEM

OcCHOBBI ceqUMEHTAllMOHHOrO aHain3a. CBA3b CKOPOCTH OCAXKIEHUS 4YacTHUIl C HX
pasmepoM. YcinoBus  cobmopeHuss  3akoHa  Crokca.  CeqUMEHTAllMOHHBIM  aHAU3
nonuaucnepcHselx cucreM. KpuBas cenumentanuu. Kpusble pacnpeneneHuss 4YacTull 110
pannycam. DKCIIEPUMEHTaIbHbIE METOBI B CEIMMEHTALIHOHHOM aHAJIN3E.

MonexkynsipHO-KMHETHYECKasi MpHpoja OpOYHOBCKOro JBMKeHUS. CBs3b  MEXIy
CPEIHEKBAJIpaTUYHBIM CJABUTOM dacTull M Koddduimentom muddys3um (3akoH DHWHIITEHHA-
CMonyxoBcKoro). OKCIepUMEHTalbHas IpoBEpKa 3akoHa OiHIITeNHAa-CMOIyX0OBCKOTO.
CrnencTBus U3 TeOpUM OPOYHOBCKOI'O JABHKEHMSL.

CennmMeHTarmoHHO-1U (D Hy3HOHHOE paBHOBECHE, TUIICOMETPUYECKUN 3aKOH.
CenuMeHTallMOHHAs yCTOMYUBOCTD IUCIEPCHBIX CUCTEM.

Pasznen 6. ArperatuBHas ycTOMYHMBOCTb M KOAryJISIUs AUCIIEPCHBIX CUCTEM

OOume BOIPOCHl  YCTOMYMBOCTH  AUCHEpPCHBIX  cucTeM. CeluMEHTalUMOHHAas WU
arperaTMBHAas yCTOMYMBOCTH cucTeM. JInoduibHbie 1 110(OOHBIE CHCTEMBI: CAMOIIPOU3BOILHOE
o0Opa3oBaHHEe OJHMX M HEOOXOOUMOCTb cTaOwim3auuu Apyrux. Kputepuil nmodmibHOCTH
cucreM no Pebunnepy-llykuny.

JlnopunbHple nucnepcHble cucTeMbl. Kiaccudukauus u  obmas XapakTepUCTHKa
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMMKA W MEXaHU3M MHULEII000pa30BaHuUs.
Crpoenne muuenn ITAB. Conrobunuszanus. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA KPUTUYECKYIO
KoHUeHTpauuio wmunemioodpazoBanus (KKM). Meroast onpenenenus KKM. Ilpumenenue
ITAB.

JInopoOHbie aucriepcHbIe CHCTEMBL. @DaKTOPbl YCTOHYMBOCTH JHO(MOOHBIX CHCTEM.
bricTpas u MemieHHas koarynauus. Kuneruka koarymauuu no CmonyxosckoMmy. Onpenenenue
CKOPOCTH ¥ BPEMEHHU IOJIOBUHHOM KOaryjasluu. 3aBUCUMOCTb YHCJIAa YaCTULl PA3HOTO HOpsIKa
OT BPEMEHH.

OcHoBHble monoxeHust Teopun [lepsruna, Jlannmay, ®epses, OepbOexa (JJIDO).
PacknuHuBaromee [aBiI€HUE M €0 COCTABJAIOIIME. OHEPIUs  AJIEKTPOCTATHYECKOTO
OTTAJKWBAHUSA NPHU B3aUMOJCHCTBUM ciaab03apsHKEHHBIX MNoBepxHOcTed. CHilbl U SHEpPrust
nputsokeHus.  OOmiee ypaBHEHHME JUIi DHEPIUM  B3aUMOJCHCTBUS JUCIEPCHBIX YaCTHIL.
[ToreHunanbHble KpUBbIE B3aUMOJIEHCTBUS YacTHUIl B MOHOCTAOMIM3MPOBAHHBIX IHCIIEPCHBIX
cucremax. IloreHiuanbHbIl Oapbep M €ro 3aBUCUMOCTh OT TOJIIMHBI AU(PPY3HOro CIos.
Koarynsuust B mepsoM M BTOpoM MuUHUMyMax. HeWTpanuzanuoHHass M KOHLIEHTpallMOHHAs
koarynsaius. Ilopor Owictpoit koarymsauuu. IlpaBuno Illynbue-I'apau. 3akon [lepsiruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BBICOKOMOJEKYIsApHbIMU coenuHeHusiMu (BMC) u ITAB.
MeTtonbl OYMCTKHM NPOMBIIIJIEHHBIX UM OBITOBBIX CTOKOB, OCHOBaHHblE Ha W3MEHEHUH
arperaTuBHON M CEAMMEHTAlMOHHOW YCTOMYMBOCTH JIUCIIEPCHBIX CHUCTEM.

Paznien 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA IUCHEPCHBIX

CUCTEM

Tunbl  CTPYKTYp, OOpa3ylOIIMXCsl B  arperaTMBHO-YCTOMYMBBIX M arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cucTemMax. KHUIKOKPHUCTAJUIMYECKOE COCTOSHUE arperaTuBHO-
YCTOMYMBBIX IUCIEPCHBIX CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOMUYMBBIX (IMO(OOHBIX)
JUCIIEPCHBIX cucTeMax. B3auMocBs3p MeX1y BUIOM MOTEHIMAIBHON KPUBOW B3aUMOJEHCTBUS
yactull (o teopuu JJJIDO) u TunoM Bo3HHUKAIOMIMX CTPYKTYp. KoarynsainoHHO-TUKCOTPOITHbIE
U KOHJEHCAllMOHHO-KPUCTAJUIM3ALMOHHbBIE CTPYKTYpbl. llepexon omHUX CTPYKTyp B ApyTHE.
Teopust cTpykTypooOpazoBanus ((PU3HKO-XUMHUYECKash MEXaHWKa) KaK OCHOBAa TMOJYYEHUS
HOBBIX MaTE€pHAJIOB.

Peonornueckuii Meron HcciaeOBaHUS JUCHEPCHBIX cucTeM. OCHOBHBIE TOHATUS H
UJCANbHbIE 3aKOHBl PEOJIOTMH. MOAENUpPOBaHUE pEOJOTHYECKUX CBOWCTB Tel. Monenb
Makcaenna, mojennb KenpBuna-®oiirra, Moaeiab bunrama.
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Knaccugukanus IUCHEPCHBIX CUCTEM IO CTPYKTYPHO-MEXAHWYECKMM CBOWCTBaM.
HbroToHOBCKME M HEHBIOTOHOBCKHME JKHUIAKOCTU. IlceBmomnacTudyeckue W JHIIATAHTHBIE
XKHUJIKOCTH U TBEpA00Opa3Hble Tella. BA3KOCTh JKUAKMX arperaTMBHO YCTOWYMBBIX TUCIEPCHBIX
cucteM. YpaBHeHus OiHureiiHa, [lrtaynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue
CBOWCTBA CTPYKTYPUPOBAHHBIX KHJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3akaroueHue

IToBEepXHOCTHBIE SBICHUS W JIUCHEPCHBIE CUCTEMBI B XUMHYECKOM TEXHOJOTHUH.

KomnonHas XumMus 1 0XpaHa OKPYKarOLEH CPEebl.

4. O0beM y4eOHOM JUCIHILINHBI

B 3aueTHbIx B akanem.

Bunpsl yueOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh TUCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 5,0 180
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,78 64
Jlexiuu (JIek) 0,89 32
Jlaboparopusie 3ausTus (J1ad) 0,89 32
CamocrositesnsHas padora (CP): 2,22 80
KonraktHast camocrosiTenpHasi pabota 222 -
CamMocTosATeIpHOE U3YYCHHE PA3ACNOB IUCIUTIIMHBI ’ 80
Bunx konTpoas:
DK3amMeH 1,0 36
KonTakTHas paboTa — mpoOMeKyTOUHASI aTTECTALIHS 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Bua UTOroBOro KOHTPOJIA: JK3aMeH

B 3aueTHBIX B actp.

Bunsl yueOHol paboThl €IMHULIAX qgacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,78 48
Jlexmmm (Jlek) 0,89 24
Jlaboparopusie 3ansTus (J1ad) 0,89 24
CamocrositesnbHas padora (CP): 2,22 60
KonraktHast camoctosiTenpHas pabota 222 -
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHEI ’ 60
Bua konTpoJis:
DK3aMeH 1,0 27
KonrtakTHas paboTa — MpOMeXyTOUHAST aTTECTAIHS 10 0,3
[ToaroToBKa K 9K3aMeHy ’ 26,7
Bua UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI
«IIpoueccsl m annapaTbl XuMu4Yeckoi Texnoiaorum» (b1.B.11)
1. eab aMCHMIVIMHBI - BMECT€ C KypcaMu oOOIIed XUMHYECKOM TEeXHOJIOTHUH,
XUMHUYECKHX TIPOLIECCOB W PEAKTOPOB W Jp. CBA3aTh OOILEHAYYHYI0 M OOLIEHMHXEHEPHYIO
MOATOTOBKY XMMHMKOB-TEXHOJIOTOB Ha OCHOBE M3YYEHMS OCHOB TMIPABIMYECKHUX, TEIUIOBBIX U
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MacCOOOMEHHBIX MPOIECCOB XHMHUYECKOH TEXHOJOTHH, YTO HEOOXOAMMO TPH TOITOTOBKE
CHEIHUAIMCTOB TI0 JIaHHOMY HANpPaBIEHUIO [UIsI HAYYHO-MCCIIEOBATEIbCKOW, pacueTHO-
AHATUTHYECKOMW, TIPOU3BOJCTBEHHOW U MPOEKTHO-TEXHOJIOTUIECKOH IEATEITLHOCTH.

2. B pe3yabrare wu3ydyeHus [UCHUIUIMHBI oOyyamomuiicss 10 MporpaMmme
0akaJjiaBpuaTa J10JI7KeH:

Obnaoams cnenyromumu oobmexkynsTypasiMu (OK), obmenpodeccrnonansasiMu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

TOTOBHOCTBIO NMPUMEHATH (hyHIAMEHTAIbHbIE MaTeMaTUYeCKHe, eCTECTBEHHOHAYYHbIE U
o0IenHKeHEpHbIe 3HaHUs B Mpodeccruonanbhoi aesrenpaoctr (OITK-3);

CIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY JUISl pelieHus WHXeHepHbx 3aaa4 (OITK-
4);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJAbI MOZCITUPOBAHMA MPH HPOTHO3HPOBAHUU U
ONTUMU3AIMHA TEXHOJIOTMYECKUX TIPOLECCOB M CBOWCTB MAaTEPUANIOB, CTaHIAPTU3AIMH U
ceprudukanuu Marepuaios u npomeccos (I1K-3);

TOTOBHOCTBIO YYacCTBOBaTh B pa3pabOTKe TEXHOJIIOTHYECKUX IMPOIECCOB MPOU3BOJCTBA U
00pabOTKM MOKPHITHIA, MATEPHAJIOB M U3ACIHA U3 HUX, CUCTEM YIPABJICHUS TEXHOJIOTHYECKUMHU
nporeccamu (ITK-9);

TOTOBHOCTBIO paboTaTh Ha OOOpPYJOBAaHWU B COOTBETCTBMU C TPABWIIAMH TEXHUKH
0€30I1aCHOCTH, ITPOU3BOJICTBEHHON CaHUTAPHH, MTOYKAPHOU 0E30ITaCHOCTH U HOPM OXPaHbl TPy/Ia
(TIK-12);

CIOCOOHOCTBIO ObOecreunBaTh 3(H(HEKTUBHOE, IKOJIOTUYECKH M TEXHUYECKH Oe30IacHoe
IPOM3BOJICTBO HAa OCHOBE MEXAHM3ALWU M ABTOMATH3AaIMU IPOM3BOJCTBEHHBIX IPOLECCOB,
BbIOOpA M AKCIUTyaTallid 00OPYAOBaHMS MU OCHACTKU, METOJIOB M NMPHEMOB OpraHH3allMy TPyla
(IIK-15);

3HaTh!

— OCHOBBI TEOPHUH TIEPEHOCAa HMIYJbCa, TEIJIa W MAaCChl; MPUHIUMBI (PU3HUECKOTO
MOJICIIMPOBAHMS TPOIIECCOB, OCHOBHBIC YPABHCHHsS JBIIKEHHS JKUIKOCTEH; OCHOBBI TEOPUU
TEIUIOTIEpEeIaul; OCHOBBI TEOPUH MacCOIEepeadyd B CUCTEMax cO CBOOOJIHOW M HENOJBM)KHOM
rpaHuiel paszgena ¢as3; THIIOBBIE MPOIECCH XUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE
amrmaparbl ¥ METOBI MX pacyera;

— METOJABl TOCTPOEHHUS OMIHUPUYECKUX U  TEOPETHUUYECKUX  MOAeNed  XHMMHUKO-
TEXHOJIOTUIECKUX MPOIECCOB;

— OCHOBHBIE IPUHIUITBI OPTaHU3ALINU TPOIECCOB XUMHUECKON TEXHOIOTHH.

Ymern:

— ONpeleNsITh XapakKTep MABIKEHUS XHUAKOCTEH M Tra3oB; OCHOBHBIE XapaKTEPUCTHKHU
IPOIIECCOB TEIJIO- U MacColepeiayr; pacCUUTHIBATh MapaMeTphl U BHIOMPAThH ammaparypy s
KOHKPETHOI'O TEXHOJIOIMYECKOI0 MpoIiecca;

— pacCUHMTHIBATH OCHOBHBIE XapaKTEPHCTUKHA XHWMHUKO- TEXHOJOTHYECKOro IpoIecca,
BBIOHMpATh PAlMOHATEHYIO CXEMY.

Baagern:

— METOJJaMH TEXHOJOTUYECKUX pPacyeTOB OTAENBHBIX Y3JIOB U JeTallell XUMHYECKOTO
000pyI0BaHNS;

— METOJaMU  OMpeAeNieHUs] PAIMOHANBHBIX  TEXHOJOTHYECKHX  PEKUMOB  pabOTHI
000pyI0BaHNS;

— METOJIaMU aHall3a U pacyera MpOIECCOB B MPOMBINUICHHBIX amnmaparax, BbIOOpa uX
KOHCTPYKIINH, ONIPEACTICHHS TEXHOJIOTHUECKUX MToKa3aTesei paboThl armapaToB.

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

Paznen 1. 'maponnHamMuyeckue Npouecchl U annapaTbl XUMHYECKOI TEXHOJIOTHH.
1.1. Bresnenue B quctmmianHy. OCHOBHBIC IOHATHUS M ONPE/ICTICHUS.

[Mpenmer  mucumrumnel  «[Ipormecchl W ammapaTbl  XHUMHYECKOH  TEXHOJIOTHN.
Knaccudukanus mporeccoB. HempepslBHBIE W MEpUOIMYECKUE, CTAllMOHAPHBIE U
HECTaIMOHAPHBIE MTPOIIECCHI.
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OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB UM OOIIME NPUHLUIBI pacyera amnmnaparoB
XUMUYECKOU TEXHOJIOTHUH.

Kunkoctn u rasel. Knaccudukamus skunkocteid. MaeanbHas >kugkocts. KarenpHble U
ynpyrue xuakoctd. Cuibl, AEHCTBYIOLUIME B HKHIKOCTU: MAacCOBbIE U IIOBEPXHOCTHBIE.
HanpskeHus B )KUIKOCTAX U ra3ax (TaHMeHIMaIbHbIE U HOpMallbHbIe). CBOMCTBA KHJIKOCTEH.

Monenb HenpepbIBHOM cpenbl. [lonsTHe pusnueckoro aneMeHTapHoro oobema.

1.2. OcHOBBI TEOPUHU NIEPEHOCA.

OCHOBBI TEOpUHU SIBIICHUI NMEPEHOCA: aHAINW3 MEXaHHU3MOB, MOACIHPOBAHUS U Pa3pabOTKH
0000IIEHHBIX METOJIOB pacyeTa ruAPOMEXaHUYECKHUX, TEIUIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB
u amnmnaparoB. OEHOMEHOJIOIMYECKHE 3aKOHbl IIEpEHOCAa MMIIYJIbCa, MacChl U SHEPIHUU.
MornekynsipHplii M KOHBEKTUBHBI miepeHoc. OOmue 3aKOHOMEPHOCTH TIHAPOJUHAMUKH,
TEIUIONEpeaul W Macconepenadyd. B3auMocBA3b 3THUX IPOLECCOB B IPOMBIIIIEHHON
annaparype. Ponp sBiaeHMI IepeHOCa IPU XMMUYECKUX NIPEBPAILECHUSX.

MarepuanbHble U SHEpreTH4ecKue (TErIoBble) OalaHChl; ONPEAeICHIEe MAaCCOBBIX MTOTOKOB
U DHEPreTUYECKUX 3aTpar. YCIIOBUS PAaBHOBECUS M OIPEICIICHHE HANpaBICHMs IPOLIECCOB
nepeHoca. OOmmii BUJ ypaBHEHHI CKOPOCTH MPOIIECCOB; JABIDKYIIME CHJIBI M KUHETUYECKHE
K03ppuureHTsl. JIumMuTupyromume craauy.

1.3. I'mapocraTuka.

Juddepenumanbaple ypaBHeHHMs paBHoBecus Oiliepa. [lokosimasics XHIKOCTb MOJ
neiictBueM cuibl TsbkecTH. OCHOBHOE ypaBHEHHE TUApocTaTuku. IIpakThueckue mpuiioKeHus
OCHOBHOT'O YPaBHEHMSI TUAPOCTATUKH.

1.4. 'upponuHamuka.

bananc cun npu IBHKEHUM BS3KOW HEC)KMMAEMOM KMJIKOCTH. Y pPaBHEHUE HEPA3PHIBHOCTU
(crmomHoCTH) OoTOKA. YpaBHeHue HaBbe-CTokca U ero (pu3nyeckuil CMpICI.

[Tono6Hoe mnpeobpazoBanue ypaBHeHuss Hasbe-Crokca. be3pazmepHble nepeMeHHbIE -
KpUTEpUN THApOJMHaAMu4ecKoro noaodus (Dinepa, PeitHonbaca, @pyna, roMOXpOHHOCTH), UX
¢du3nueckuil CMbICI; NapameTpuueckue kpurepuu. KpurepuanbHoe ypaBHEHHE IBHXKEHUS
BSI3KOW KUJKOCTH.

VYpaBHeHue [JBUKeHus Oiliepa. DHepreTuuyeckuil OajaHC CTALMOHAPHOTO JIBUIKECHUS
UJCANBHON XUAKOCTH. YpaBHEHHE bepHyinmm i MACAIBHOW M peaNbHOM KUAKOCTH. Ero
NpakTUYeCKHe MNpUIIOKeHUs (McTedeHue sxuakocteil, TpyOka Ilurto-Ilpanatns). [IpuHummns!
U3MEpPEHUs]  CKOpPOCTel M pacXoJ0B  JKUIKOCTH  JAPOCCEIbHBIMM  IpubopamMu U
THEBMOMETPUYECKUMHU TpyOKkamu. OmnpesieieHHe pacxoJloB MPH UCTEUEHUM KUAKOCTEH depes
OTBEPCTHS WJIN HACAJIKH.

['maponnHaMuyecKUe PeKUMBI ABHKEHHS AKHUIKOCTEN: JIaMUHAPHBIN U TypOYIeHTHBIN.

Uucno PeifHonbAaca W €ro KpUTHYECKHE 3HA4YeHHA. MexaHHW3Mbl JIaMHUHAPHOTO H
TypOyneHnTHoro TeueHuil. Ilonstue typOynentHoctH. [IpencraBieHust o THAPOAMHAMHYECKOM
MOTPaHUYHOM CJIO€ ITPHU TEYEHHUH 110 TpyOaM M KaHaJlaM U IIpU 0OTEKaHUH Tel.

Pacuer numamerpa TpyOONpOBOIOB M ammapaToB; BbIOOp CKOpOCTEHl IMOTOKOB H
ONTUMAJILHOTO JUaMETpa TPyOOIIPOBOIOB.

Pacnpenenenue ckopoctel mo paauycy TpyObl HOCTOSHHOTO CEYEHMs MPHU JaMHUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenne B TpyOax u KaHanax. OnpenessiolInil MonepeuHblid pa3Mep MOTOKa B KaHaslaxX
MIPOU3BOJIBHONU (HOPMBI: TUIPABINYECKUN pauyc, SKBUBAJEHTHBIA Auamerp. [ uapapnuueckoe
COIPOTHBIIEHUE TIPU TEUEHUU KUJKOCTEN U ra3oB. PacueT noreps Ha TpeHue (ypaBHeHue Jlapcu-
Belicbaxa) u Ha MecTHble comnpoTuBiieHUs. COOTHOIIEHHS M HOMOTpaMMbl JJisi pacueTa
Ko dureHTa TpeHus. 3aBUCUMOCTH MEXy PACX0JI0M U IepernajoM AaBieHus. Pacuer Hamopa
JUTSI IepeMellieH s )KUIKOCTEH uepe3 cucTeMy TpyOOIpoBOIOB U anmapaToB.

1.5. Ilepemernienne KUIKOCTEH.

[lepemenieHne >KUIKOCTEH C MOMOILBIO MAIllMH, MOBBIMIAOMUKX jAaBieHHe. OObeMHbIE

(mopIIHEBbIe, POTALMOHHBIE U JIp.) U TUHAMHUYeCKHe (LEeHTPOOEeKHbIE, OCEBbIE U JP.) HACOCHI.
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OcHoBHBIE TapaMeTpbl pabOThl TUAPABINYECKHX MAIIWH: MPOU3BOJUTENIBHOCTb, HAMop,
MortHocTh, KIT/I.

Pacuer nanopa u motpe0iiseMoil MOIIHOCTH; MOAOOp ABUrarens K Hacocy. OmnpeneneHue
JIOMYCTUMOM BBICOTHI BCACHIBAHMSI. SIBJIEHNE KaBUTAIIMU U €T0 IIPEI0TBPAIICHHUE.

OcoOeHHoCTH paboOThI, COMOCTABICHUE U 00JIACTH MPUMEHEHUS OCHOBHBIX THUIIOB HACOCOB -
[EHTPOOCIKHBIX, MOPIIHEBBIX (TUTYH)KepHBIX) U Ap. CBs3p Hamopa, momuoctu u KIIJ ¢
MIPOU3BOJUTENILHOCTBIO (XapaKTepUCTUKH HacocoB). PaboTa HacocoB Ha ceTh U HMX BBIOOD;
peryanupoBaHue MPOU3BOAUTEILHOCTH.

Pa3zgea 2. TensioBble mponecchbl U ANNAPATHI XUMHYECKOH TEXHOJIOTHH.
2.1. OcHOBHBIC IOHSTHSI U OTIPEJICIICHUS B TEIIONepeaaye.

OCHOBHBIE TEIUIOBBIE MPOLECCHl B XMMUYECKON TEXHOJIOTMHU: HAarpeBaHHE U OXJIAXKICHUE,
KOH/JICHCALIUS TAPOB U UCHAPEHHE JKUJIKOCTEH.

CranMoHapHbBII U HECTAMOHAPHBIM IMEPEHOC TEIUIOTHL. TemmeparypHOe moJe, IpagueHT
TEeMIIepaTyphbl U TEIJIOBOM MOTOK; TEIUIONEpeaada U TeIIooTAa4ya. TeMrnepaTypornpoBOIHOCTh —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEJIbI.

2.2. Ilepenoc 3ueprun B HopMe TEmIOThI.

TemioBoil OanaHCc Kak 4YacTHBIA Cilydail ’HepreTuyeckoro Oamanca. OmpezneneHue TeIoBOi
Harpy3Ku amnmapara Npu H3MEHEHMH W 0€3 HW3MEHEHHUs arperaTHoro coctosiHus. Pacxon
TEIJIOHOCUTEJIEH.

JuddepennmansHoe ypaBHEHHE TIEpeHOCA SHEPTUU B (hOpMe TEIUIOTHI, ypaBHeHHE Dyphe-
Kupxroda u TerionpoBoaHOCTH.

CranoHapHbIil IEpEeHOC TEIUIOTHI Yepe3 IUIOCKUE U HUIMHApHYeckue creHku. CodyeTaHue
MEXaHHU3MOB IEPEHOCa TEIUIOTHI (TEIIONPOBOHOCTH, KOHBEKIIUHU, U3ITYICHHUS).

KoHBEKTHBHBIN ITIEpEeHOC TEIUIOTHI. be3pasmepHsle nepemennblie — uncna Hyccensra, lekie,
[Tpanntns, I'pacroda, @ypne. Pacuer kod3pPUIMEHTOB TEMIOOTHAYM HPU BBIHYKIECHHOU U
€CTECTBEHHOW KOHBEKIIUU.

TemooOMeH Npu W3MEHEHUU arperaTHoro coctosiHus. Konmencamus mapoB. dopmyia
Hyccenpra. TennooOMeH npu KUIEHUH.

PanunantHbil  TemuonepeHoc. B3aumHoe wu3nydeHue Ten. PaauMaHTHO-KOHBEKTHMBHBIN
MepeHoc TeIIoThl. Pacuer moTeph TEIUIOTHI ammapataMd B OKPYKAIOIIYIO CPely M TEIUIOBOH
n3ossiuund. OCHOBHOE YpaBHEHHE TEIUIONEPEIAUN.

2.3. Temionepeiaya B MOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.

Temonepejaya B TMOBEPXHOCTHBIX TEMIIOOOMEHHUKAX. AAWUTUBHOCTH TEPMHUYECKHX
conpotusiieHni. CpeqHss ABHXKYILAs cuiia Teruionepenadn. OnpeseneHue cpeaHe IBuKyIei
CWJIBl B anmaparax pa3jJu4yHbIX KOHCTPYKIMH. B3auMHOe HampaBieHUE JBUKEHUS
TerioHocHuTeneil. Pacuer moBepXHOCTH TEMII000MEHHUKOB.

CrocoObl  TOABOJA M OTBOJA TEMJIOTHI B XUMHUYECKOW TexHonoruu. TpebGoBaHus,
MpEeAbSIBISIEMbIE K TEIUIOHOCUTENsIM. OOOrpeB BOISHBIM TIApPOM, BBICOKOTEMIIEPATYPHBIMU
OpPTaHWYECKUMHU TETUIOHOCUTENSIMH, TOMOYHBIMU razamMu. CrocoOwl anmekTpoodorpeBa. OTBOI
TETJIOTHI BOJIOM, BO3IYXOM U HU3KOTEMITEPATYPHBIMH TETUIOHOCUTEIISIMHU.

TemnooOMeHHbIe ammapaThl; uX Kiaccudukanus. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TEIJIOOOMEHHUKOB  (TpyOuaThle, IUTACTMHYATHIE,  allapaThl ¢  NEpPEeMEIINBAIOIIUMHU
ycrpoiictBamu U T.A.) CMecUTeNbHbIe TeJI00OMEHHUKH: TPaJAUPHH, KOHIEHCATOPHI CMEIIECHUSI.
Br16op onTUManmbHBIX KOHCTPYKIMM W YCJIOBUH AKCIUTyaTalldd TEIJIOOOMEHHBIX amnmnaparosB.
OcHOBHBIE TEH/ICHIIUU COBEPIICHCTBOBAHUS TETUIOOOMEHHBIX amlapaToB.

Pazgen 3. Ilpoumecchl M anmaparbl pa3jiejieHUs] TOMOI€HHBIX CHCTeM (OCHOBHbIE
Macco0OMeHHbIEe NPOoLecChI).

3.1. OCHOBHBIC TOHATHS M ONPEJICIICHHS B Maccolepeiaye.

Knaccudukanus nporeccoB maccoooMeHa. OCHOBHBIE MOHATHUS U omnpeaeneHus. [Iporeccs
co cBOOOTHOM M (PMKCUPOBAHHOMW IpaHHIIEH pa3zaena (a3 u ¢ pasznenstomeint Gaspl MeperopoIKon
(memOpanoit). Hocutenu u pacnpenensemblie BemecTBa. CriocoObl BRIpaKEHUs cocTaBa (as.
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OU3NKO-XMMUYECKHE OCHOBBI MAaCCOOOMEHHBIX MPOLECCOB. PaBHOBECHBIE YCIOBHUA MU
OlpeNelieHuEe HampaBlieHHs TIepeHoca BemiectBa u3  ¢asel B dazy. KoadduumenTsr
pactipenenenus. [lonsaTue o macconepenaye ¥ MaccooTIaye.

KoHueHTpanmonHoe mosie, TpajueHT KOHLEHTpAIMH, OOUIMA W YAEIbHBIH MOTOK MAacChl.
MonekynspHas 1udy3ust B KUIAKOCTAX, razax (mapax) ¥ TBEPAbIX TeJax.

3.2. MexaHU3Mbl IepeHOCa MACCHIL.

VYpaBHEHHE HEPA3PBIBHOCTHU JJIS IBYXKOMIIOHEHTHOM CUCTEMBI.

Juddepennnanbaoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MACCHl B OMHAPHBIX CPEIax.

Huddy3noHHBIN MOrpaHUYHBIN CIION; TPO( MM KOHIICHTPALUA U CKOPOCTEH B MOTOKAX.

Koadduuumentsr maccoornaun. OCHOBHBIE MOJETbHBIC MPEACTABICHUS O MEXaHH3ME
MaccoOTAauu.

MopenupoBanue KOHBEKTHBHOTO Mmaccooomena. Ymucna Hyccenwra, [lexne, Ilpanaris,
®dypbe u p., uX GU3NYECKUI CMBICII, aHAJIOTHH € TEIJIOBBIM 1101001eM IPUMEHUTENIBHO K razam
U OKUAKOCTAM. Pacuer KoO3((UIIMEHTOB MaccOOTIAaud B amnmapaTax pPasIUYHBIX THIIOB TIO
yYpaBHEHUSIM ¢ Oe3pa3sMepHbIMU IIEPEMEHHBIMU.

Macconepenaua. OcHOBHOe ypaBHeHue Macconepenaud. CoOOTHOIIEHHUE — MEXIY
KodpduuueHTaMn  Maccomepelaud M MacCcoOTAauyM,  aJJUTUBHOCTb  AU(QY3HOHHBIX
conpoTuBieHuil. MHTeHCH(UKanus Macconepenadd MmyTeM BO3JCHCTBUS HA JMMUTHPYIOIIYIO
CTaJIUIO.

BnusHue ycnoBuil  (TeMiepaTypbl, JAaBJIEHHs, KOHLEHTpalui) Ha HalpaBieHUE
MaccolepeHoca Ha MpuMepax adbcopOIy; MPUHIIKITE BEIOOpa a0COPOCHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanbHblii 0anaHc HENPEpPBIBHOTO YCTAHOBUBIIEIOCS Mpoliecca IPH  Pa3IMuHBIX
crioco0ax BhIpaKEHUS COCTaBOB (a3 M UX PacX0/I0B; YpaBHEHHs pabounX JTHMHUN.

[IpenenbHble KOHLIEHTPALMKM paclpeensieMOoro KOMIOHEHTa B OTJAloIIel U U3BJIEKAIOLICH
¢dazax aI8 OPOTHUBOTOYHBIX IPOLIECCOB. MaKCHUMalbHO BO3MOYKHAsi CTENEHb W3BJICUECHMUS,
MUHHMMAJIbHBIN U ONTUMAJIbHBIN pacXo/ibl U3BJIEKAOLIEH (a3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX allapaToB.

Pacuer mnonepeuyHoro ceuyeHus (AMaMeTpa) KOJOHHBI, MpPENECIBHO JOMYyCTUMas M
HKOHOMUYECKHU ONTHUMAaJbHAasi CKOPOCTHU CIUIOIIHOM (a3bl.

PanyioHanbHbIi BIOOP B3aMMHOT'O HAalpaBJIeHUs JBUXKEHUS (a3 U OpraHu3allui MOTOKOB B
MaccOOOMEHHBIX ammnaparax. PacueT MacCOOOMEHHBIX IPOLIECCOB M allapaToB Ui CUCTEM C
OJITHUM pacIpeesisieMbIM KOMIIOHEHTOM. OCHOBBI pacueTa BbICOTHI MAaCCOOOMEHHBIX amlapaToB
C HENpPEphIBHBIM U CTYNEHYAThIM KOHTAKTOM (pa3. JIBa OCHOBHBIX METO/a pacdera: Ha OCHOBE
K03(PUIIMEHTOB Maccolepelaud U Ha OCHOBE MOHATHS TEOPETUUYECKON CTYNEHU pa3fieleHMS.
[TonsiTve yucna €IMHUI] MEpeHOca U BBICOTHI €AMHHULBI NepeHoca. dakTop Macconepeaayu.
Cpennsiss JABWXKyIIas CuiIa Maccolepenadyd. BiusHue NpoNOJBHOrO TNepeMelInBaHus Ha
CPEIHIOI JIBIXKYIIYIO CHIIy Macconepenaudu. I[Iponeaypa pacuera, ocHOBaHHasi Ha OOBEMHBIX
ko duurenTax macconepenauu. I'padpudyeckuii u aHaNTUTHYECKUN METO/IbI pacyeTa.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTYNEHYaTbIM KOHTakToM  (ha3.
O¢ddexktuBHOCTH cTyneHn 1o Mpapdpu. CBs3p uucna eauHUI] nepeHoca u jokaabHoro KII/]
ctynneHn no Mbopdpu. UucneHHBI pacyeT «OT CTYNEHH K CTYNEHHW» U ero rpagudeckas
UHTEpIpeTalns C UCTIOIb30BaHUEM «KMHETHYECKOM JTMHUUY. YUeT cTpyKTypsl notokoB 1 KII/]
tapenku. OCOOEHHOCTH pacueTa TapesibyaTbhlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUYECKOU
Tapenku. Yncmno 1eHCTBUTENbHBIX M TEOPETUUECKUX Tapenok. DPPEeKTUBHOCTD TapeNIKH.

PanmonanpHbli BEIOOP B3aMMHOTO HAIpaBJIEHUs ABMKEHUS (a3 U OpraHu3aliy MOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopbuus.

OOue OPUHIUIBI YCTPOWCTBA M KiacCU(UKAIUSA anmapaToB s MacCOOOMEHHBIX

IIPOLIECCOB B crucTeMax '"ra3(map)-KuakocTs". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.
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OcHOBHBIE THUIIBI W O0JacTH TpPUMEHEHUs a0copOepoB: HACAJOYHBIE W TapesibuaTrhbie
KOJIOHHBI, anmaparbl CO CIUIOMIHBIM M CEKIIMOHHMPOBAHHBIM 0apOOTaXKHBIM CIIOEM, ammapaTsl ¢
JUCIIEPTUPOBAHUEM KUJKOCTH.

Cxembl  a0COpPOLIMOHHO-ECOPOIIMOHHBIX ~ YCTAHOBOK C  BBIICJICHHEM  HM3BJICYCHHOTO
KOMIIOHEHTa U pereHepanueii abcopbeHTa (AecopOuuell Hpu MOBBILICHHOW TeMIeparype,
NOHM)KEHUEM JIaBJICHUS], OTAYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Juctmnnsanus. Pextudukanus.

Paznenenue nuCTHIUIALMEH JKUAKUX TOMOTEHHBIX CMECEd M CHKIKEHHBIX Ta30B; 00JacTu
MPUMEHEHHUS U OCOOCHHOCTH MPOBEICHHUS TPOLECCOB MIPH PA3TUYHOM JIABICHUH.

[TapoxuIKOCTHOE pABHOBECUE JUISI CHCTEM C MOJHOW M OrPAaHUYCHHOM B3aWMMHOMN
pacTBOPUMOCTBIO M €ro  BIHSHME HAa  BO3MOXHOCTb  pa3/ieJIieHUs  KOMIIOHEHTOB
JUCTWIISLIMOHHBIMY MeTO1aMU. Pacuer paBHOBecHs ISl UJI€AJIbHBIX OMHAPHBIX CMECEH.

[TpocTas u QpakiuroHHas MeperoHKa; neperoHka ¢ nediaermanueil. MatepuaibHbIi OanaHc,
pacueT BbIXOJa MPOAYKTAa U €ro CPEJHEro COCTaBa IpHU MEpPEeroHke OMHAapHBIX cMeceil. Cxembl
ycTaHOBOK. TersioBble 6anaHChl U pacyeT pacXoA0B TEIUIOHOCUTENEH JIJIsl 3TUX MPOLIECCOB.

Pextudukamus. OUUKO-XMMHYECKHE OCHOBBI M OCOOCHHOCTH YCIOBHM MpPOBEACHUS
nporeccoB. CxeMbl YCTaHOBOK JIJIsl HETIPEPHIBHOM U MEPUOANYECKON PeKTU(DUKALIUN OUHAPHBIX
cmeceil. OCOOEHHOCTH yCTPOICTBA anmaparoB (HACAAOYHBIX M TapelbyaThIX KOJOHH) U BHIOOpPA
PEKUMOB HX PAa0OTHI MpH peKkTuHKauu (Mo cpaBHeHHIO C¢ abcopOuueit). OcobeHHOCTH
yCTpOICTBA U BapHaHThI pabOThI UcTiapuTesiel U 1edaerMaTopos.

MonenupoBaHiue ¥ pacueT MPOLECCOB M ammaparoB IMPU HENPEepPBIBHON peKTU(dUKALUN
OunapHbIX cructeM. OCHOBBI YHCIEHHOTO U TpadOaHaIUTUYECKOr0 METOJ0B. MaTepualbHbIi
Oananc. PabGoune muauu. OnpeneneHre MUHUMAIBHOTO M paboyero (erMoBOro 4HcHa.
TennoBoii 6anmaHc U pacyeT pacxoJ0B TEIUIOHOCHTENEH. [IpUHIUIIBI TEXHUKO-3KOHOMUYECKOU
ONTUMM3AIMK TIpH pacueTe pabodero (IErMOBOro uHMCIa, pPa3MEPOB ammapaTypel U
SHEpreTudeckux 3arpar. OCHOBBI pacyeTa Tapelb4yaTblX M HACaJOYHBIX PEKTU(UKAIMOHHBIX
KOJIOHH.

Pa3znen 4. Ilpomecchl W anmaparbl pa3JejieHHsl TeTePOreHHbIX cHCTeM (OCHOBHbIE
THAPOMEXaHUYecKHe MPoLecchl).

4.1. Pazenenure reTeporeHHbIX cucteM. OCHOBHBIE TIOHSITHSL M METOJIBI.

Knaccugukarus XUJKUX U ra30BbIX FE€TEPOr€HHBIX CHCTEM: CYCHEH3UH, SMYJIbCHUHU, TICHBI,
IBUIY, TyMaHbl. MaTepuanbHbIi 6ajJaHC MPOLECCOB Pa3/IEIeHUs TETEPOT€HHBIX CUCTEM.

Onenka 3¢ (eKTUBHOCTH U BBIOOP ONTHMAJIbHBIX MPOIECCOB U amMapaToB s pa3aesieHus
TreTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Pa3nenenne XUAKMX M Ta30BbIX CHCTEM B IOJI€ CHJ TsbKecTH. Pacuer ckopocreit
CBOOOJTHOTO M CTECHEHHOI'O OCAaKIECHHUS TBEPJAbIX YACTHIl IIApOOOPa3HOl W OTIMYHBIX OT Hee
($hopM B 1OJI€ CUITBI TSXKECTH.

ITpoueccsl oTcTamBaHus W YCTPOMCTBO aIlapaToB pPa3felIEeHUsl CYCIEH3HMH, DMYIbCUH U
npuiel. Pacder MoBEpXHOCTH OCaXACHUS U IIPOU3BOAMTEIBHOCTH OTCTOMHHUKOB. Y CTPOMCTBO U
JieicTBUE IIMKIIOHOB (ITPOCTHIX U OaTapeiHbIX ), THAPOLUKIOHOB.

4.3. TeueHne KHUJIKOCTH Yepe3 HETOIBUKHBIC 36PHUCTHIC U TICEBIO0KIKEHHBIE CIIOU.

3HayeHHue THAPOJUHAMUKH 3EpHHUCTBIX CJOEB B IMpolreccax (GWIbTPOBaHMS, TEIUIO- U
MaccooOMeHa, TeTeporeHHoro katanumza M Jp. OCHOBHbIE XapaKTEPUCTUKH JTHX CIJIOEB:
JUCIIEPCHOCTD, YAEIbHAs IOBEPXHOCTb, IOPO3HOCTh, IKBUBAJICHTHBIN JUaMETp KaHaloB. Pacuer
TU/IPABIMYECKOrO COMPOTUBIIEHUS CJIOS. [ MApaBIMYECKOE COMPOTHUBIEHUE CIIOEB HAcagoK
MPOMBIIIJICHHBIX Macco- U TeMJI000MEHHBIX anapaTos.

Pexumbl TeueHUss MOTOKOB B HACAJOYHBIX KOJIOHHAX. ['MapaBinueckoe CONpPOTHBIEHUE,
SIBJICHUS MOJIBUCAHMS, 3aXJIeObIBaHNS U UHBEPCUU (a3 U pacueT COOTBETCTBYIOIINUX CKOPOCTEH.

['unpoauHamMuka  TCEBAOOXKWKEHHBIX  (KUMSAMKX) cinoeB. OO6macte  MpUMEHEHHUs
IICEBI00KUKEHUS. OcHoBHbIE XapaKTEPUCTUKU NICEBI00KHKEHHOTO COCTOSIHUSI.
['unpaBnuueckoe conporuBieHue. PacueT ckopocTeil mceBnooKuKeHsI 1 CBOOOHOTO BUTaHUS,
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BBICOTHI TICEBAOOKMKEHHOTO cJiosl. OIHOPOJHOE W HEOJHOPOIHOE TICEBIOOKMIKEHUE.

OcoOeHHOCTH MCCBAOOKMIKCHUA TMOJIUAUCIICPCHBIX CJIOCB.

3€pHUCTHIX TBEP/IbIX MAaTEPHUAIIOB.
4.4. duapTpoBaHNE CYCIEH3UN M OYKUCTKA ra30B OT HBUIEH.

ITueBmo-

U TUAPOTPAHCIIOPT

CHGHI/I(l)I/IKa IMOBEACHHA OCAaAKOB KaK 3C€PHHUCTBIX CJIOCB: CKHUMACMBIC U HEC)KHNMACMBIC

ocaaku. Buasl QuUIBTpOBaNBHBIX MEperopoaok. MdakTopsl,
ITOCTOSIHHOU

bunbTpoBaHUS. OubTpOBaHUE npu

BJIMAOIINEC

CKOpPOCTH

CKOPOCTh

(buIBTpOBAHUS.

DKCcIepUMEHTAIbHOE OIpeieieHue KOHCTAHT ypaBHeHHs ¢uibTpoBanua. Knaccudukanus u
YCTPOWCTBO OCHOBHBIX THIIOB HEMPEPHIBHO W TEPHOANYECKH paboTaromux (GuibTpoB u

GUIBTPYIOIKX HEHTPUYT.
4. O6beM y4eOHOI TUCIUIIHHBI
B 3aueTHEBIX B akazem.
Bunet yueGHoI paboTh eIMHULIAX qJacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 10,0 360
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 3,56 128
Jlexumu (Jlek) 1,78 64
[Tpaktueckue 3anstus (I13) 1,78 64
CamocrositesbHas padora (CP): 4,44 160
KonTakTHas camocTosTensHas paboTa 444 -
CamocTosiTeTbHOE H3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI ’ 160
Bua konTpoJs:
DK3aMeH 2,0 72
KonraktHas paboTa — MpOMEXYTOUHAsI aTTECTAIINS 20 0,8
IToAroToBKa K SK3aMeHY ’ 71,2
BuJ UTOroBOro KOHTPOJIA: JK3aMeH
B ToM umcJie mo ceMecTpam:
S cemecTp
Bunel yue6HoI paboTh B 3auetHbIX B akaznem.
eIMHUIIAX Jacax
O01as Tpya10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IUIaHY 5,0 135
KonTrakTHas paboTa — ayAUTOPHBIE 3aHATHS 1,17 48
Jlexruu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesnbHas padora (CP): 2,22 60
KonrtakTHas camocrosiTenbHas paboTa 222 -
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ’ 60
Bua konrpoJs:
DK3amMeH 1,0 36
KonrakTHas paboTa — IpoMexXyTOUYHas aTTeCTalus 10 0,4
[ToaroToBka K SK3aMeHy ’ 35,6
Buja uToroBoro KOHTpoOJIS: JK3aMeH
6 cemecTp
Bunpr yue6HO paboThI B 3aueTHEBIX B akanem.
eIMHUIIAX Jacax
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OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI M0 Y4eOHOMY IJIAHY 5,0 135
KonTakTHas padora — ayIiMTOPHBIE 3AHATHS . 1,17 48
Jlexiuu (JIek) 0,89 24
[TpakTaeckue 3arstus (I13) 0,89 24
CamocrositensHas padora (CP): 2,22 60
Konraktnast camocrosiTenbHasi pabota 222 -
CamMocTosTenbHOe U3YYEeHHE Pa3AesIOB IUCIUILIHHbI ’ 60
Bua xonTpoJs:
DK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTALIHS 10 0,4
[ToaroToBKa K 3K3aMeHY ’ 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMeH
B 3auerHbIX B actpoH.

Bunet yueGHoiI paboTh eIMHULIAX qJacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 10,0 270
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 3,56 96
Jlexumu (Jlek) 1,78 48
[Tpaktueckue 3anstus (I13) 1,78 48
CamocrositesbHasi padora (CP): 4,44 120
KonraktHast camocrositenbHasi pabota 444 -
CamocTosiTeIbHOE H3YUCHHE PA3/IeTIOB JUCITUTUIMHBI ’ 120
Bua konTpoJis:
DK3aMeH 2,0 54
KonrtakTHas paboTa — MpOMEeXyTOUHAST aTTECTAIHS 20 0,6
[ToaroToBka K SK3aMeHy ' 53,4
Buj MTOroBOro KOHTpOJIS: JK3aMeH
B Tom 4mnciie o cemecrpam:
S cemecTp

B 3aueTHbIX B acTpos.

Bunel yue6HoI paboTh eANHULAX yacax
O01mas Tpya10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IUIAHY 5,0 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,17 48
Jlexruu (JIek) 0,89 24
[Tpaxktueckue 3anstus (I13) 0,89 24
CamocrositensHas padora (CP): 2,22 60
KonTakTHas camocTosTensHas paboTa 222 -
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI ’ 60
Bua konTpoJ:
DK3amMeH 1,0 27
KonrtakTHas paboTa — MpOMEeXyTOUHAST aTTECTAIHS 10 0,3
[ToAroTOBKA K DK3aMEHY ’ 26,7
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Buja uToroBoro KOHTpOJIs: IK3aMeH

6 cemecTp
B 3auerHbIX B actpon.

Bunpl yaeOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonTakTHas padora — ay1MTOPHBIE 3aHATHS . 1,17 48
Jlexiuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrtakTHas camocrosTenpHas padboTa 222 -
CamocrosTenbHOE U3yYEeHUE Pa3/iesIOB JUCLIUILIMHEI ’ 60
Bua xonTpoJs:
DK3aMeH 1,0 27
KonraktHas paboTa — mpoMeXyTOUHAs aTTECTAIH 10 0,3
[TOArOTOBKA K SK3aMEHY ’ 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«DU3UKO-XUMHSI HAHOCTPYKTYPHPOBaHHBIX MaTepuaion» (b1.B.12)

1. Heab aucuMnIMHbI: 00ydeHUE CTYACHTOB (DM3HKO-XMMHYECKHM 3aKOHOMEPHOCTSIM
(opMUPOBaHNS HAHOCTPYKTYPUPOBAHHBIX MaTEpHaIOB, 03HAKOMJIEHUE CTYJIEHTOB C OCHOBHBIMU
KJIacCaMHM HAHOYACTHUIl U HAaHOMAaTepHaloB, UX (U3UKO-XMMHUYECKUMHU CBOICTBaMH, a TaKXKe CO
CJIOKUBIIMMHUCS U NEPCIIEKTUBHBIMU 00JaCTSIMU IPUMEHEHHSI HAHOMATEPUAJIOB.

2. B pe3yabtare mu3yyeHus [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHnusamu:

- CIIOCOOHOCTBIO OCYIIECTBJIATH cOOp JaHHBIX, U3y4yaTb, aHAIM3UPOBATh U 000OILATH
HayYHO-TEXHMYECKYI0  HMH(pOpMAIMI0O MO TEeMaTHKe  HUCCIElIO0BaHMs, pa3paboTke U
UCTIOJIF30BAaHUI0 TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM II0
BONPOCAM HHTEJUIEKTYaJIbHOW COOCTBEHHOCTH, MOATOTOBKE JOKYMEHTOB K IaTEHTOBaHMIO,
oopmitennto Hoy-xay (ITK-2);

CIOCOOHOCTBIO HCIOJB30BATh HA MPAKTUKE COBPEMEHHbIE NPEACTABICHUS O BIIUSHUH
MHUKpPO- ¥ HAaHO- CTPYKTYpPHI Ha CBOICTBa MaTEpUaOB, UX B3aMMOJCHUCTBHH C OKpYXarolien
cpenoi, nonsmu, yactunamu u usnydeHusmu (I1K-6);

CTIIOCOOHOCTBIO TIPUMEHSTH 3HAHHUSI 00 OCHOBHBIX THITAX COBPEMEHHBIX HEOPTaHUYECKUX
U OpraHMYecKUX MaTepualioB, MPHUHLIMIAX BbIOOpa MaTepuanoB i 3aJaHHBIX YCIOBUH
OKCIUTyaTallil C y4eTOM TpeOOBaHMWN TEXHOJIOTUYHOCTH, SKOHOMHUYHOCTH, HAJECKHOCTH U
JIOJITOBEYHOCTH, 3KOJOIMYECKMX [MOCIEACTBUI HMX MPUMEHEHHS TpH MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTHUHBIX TiporieccoB (ITK-11);

CIOCOOHOCTBIO  HCMOJIb30BaTh HOPMATHUBHBIE W METOAMYECKHE MaTepualibl  JUIs
MOJTOTOBKH W O(QOPMIICHHS TEXHWYECKHX 33JaHWN Ha BBHITIOJHEHHWE W3MEPEHUH, WCIBITAaHHH,
Hay4YHO-HMCCIIE0BATEIbCKUX U OIBITHO-KOHCTPYKTOpcKuX padot (I1K-13);

3HamMb:

- OCHOBHBIE THIIBI HAaHOMAaTEPHAJIOB M HAHOCTPYKTYpP, UX OCHOBHBIE (DHU3UYECKHE H
XUMHYECKHE CBOMCTBA 1 OCHOBHBIE CIIOCOOBI X TIOJTYYCHUS;

- OCHOBHBIE NEPCIIEKTUBHbIE 001aCTH MPUMEHEHUS Pa3IMUHBIX BUI0B HAHOMATEpPHAJIOB;

ymemn:
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- BBIOMpPATh HEOOXOMMbIE BU bl HAHOMATEPHAJIOB U HAHOCTPYKTYD;

- BHUJAETHh IMEPCIHEKTHBBl BO3MOXHOI'O IPUMEHEHHS HOBBIX HAHOMAaTEepHaOB U
HaHOCHUCTEM;

— OpHUEHTHUPOBATHCS B JIMTEPAType, IOCBSIICHHOM pa3M4yHbIM HaHOMaTepuagam H
HaHOCTPYKTYpam;

enademn.:

- METOJAMM IMpPEACTABJICHUS JINTEPATYpHbIX MU OSKCHEPUMEHTAIBHBIX CBEJIECHUU O
CBOWCTBAaX, METO/AX MOJYYEHHUS M O0JIACTSIX MPUMEHEHHS HAaHOMATepUAJIOB M HAHOCTPYKTYp B
BUJIE pedeparoB, OTYETOB, JOKIIAJOB U MTPE3CHTAIIHH.

3. KparTkoe coep:kaHue M CUHUILIAHBI

Beenenue. OCHOBHbBIC NMOHATHA 0 HAHOMATEPHAJIAX M HAHOTEXHOJIOTMH. YTo Takoe
«HaHo». Ompenenenue HaHOoOBekTa. OmnpenesneHne HAHOTEXHONOIMU. OCHOBHBIE NPUYMHBI
0COOBIX CBOMCTB HaHOOOBEKTOB. Paszmepnbiii addexr. Hanomarepuansl. PazButue Hayku o
HAaHOCTPYKTYpax W HaHomarepuanax. OcoOble CBOHCTBa HaHOMarepHuaioB. HaHoTexHomOTHS.
3aauu ¥ BO3MOYKHOCTH HAHOTEXHOJIOTMY HAa COBPEMEHHOM JTale.

OO0mue cBoiicTBa W THNBI HaHOO0beKkTOB. Kilaccudukanus HaHOOOBEKTOB.
HaHooOBeKTHI B TBEPJIOM BELIECTBE, B JKUAKOCTAX U razax. OcoOble pusnueckre 1 XuMU4ecKue
CBOWCTBA HAHOOOBEKTOB W HAHOCTPYKTYPHPOBAHHBIX cHcTeM. OCHOBHBIE 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB HaHoMmaTepuaioB. ['panunsl pasznena ¢asz. Ponap mexdasHbix rpaHull B
(GbOpMHUpPOBaHUHM CBOMCTB HAHOMATEpPUAJIOB. 3aBUCHUMOCTbH CBOWMCTB OT pa3Mepa 4YacTHIl.
OJeKTpoHHblEe CcBoOicTBa HaHoyacTHL. OCOOEHHOCTH TEpPMOJMHAMHMKM HAHOOOBEKTOB.
KBasupaBHOBecHe B HaHOcHCTEMax. YCTOMYMBOCTh HaHOOOBEKTOB. KuHeTHKa mpoleccoB B
HaHOcucTeMaxX. DU3NYecKue, XUMHUYECKHE CBONCTBA HAHOOOBEKTOB: HAHOYACTHUII, HAHOTPYOOK
¥ HAHOTIPOBOJIOK, aMOP(HBIX HEOPTaHMYECKHX HAHOCTPYKTYp. PpaKTaibl B ONMMCAHUN CBOWCTB
HaHOMAaTEPHUAJIOB.

OcHOBHbIE THIIBI  HAHOCTPYKTYP B  JJeKTpoHuKe. IlomynpoBogHUKOBBIE
HAaHOCTPYKTYpPBI: KBAaHTOBBIE€ SIMbl, HUTH M TOYKHU. VcKyccTBeHHBIM aTOM, KBaHTOBBIE TOYKH.
[Tony4yenne kBaHTOBBIX TO4eK. JIutorpadus. KBanToBbIii 1azep.

Ilopomikn u o00beMHBIE HAHOCTPYKTYPHBIE MaTEPHAJBL. YJBTPaJUCIEPCHBIC
matepuansl.  Krnaccudukanmus  mopomkoB.  Meroabpl  MOIy4eHHS  HAHOMOPOILIKOB.
KoHnconuaupoBanHsle HaHomaTepuanbsl. l[loBeneHMe HAHOYACTHUI NpU CIEKaHWH. MeToxabl
nojiyueHus: OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuaioB. VIHTeHCHMBHas IJacTU4yecKas
nedopmarusi. CBOWCTBAa HAHOCTPYKTYP, MOJTYYEHHBIX PA3JIMYHBIMU METOAAMHU.

Yriepoanble HaHOMaTepHuaJibl. DyJUIepeHbl, YIIepOAHbIE HAHOTPYOKH U HAHOBOJIOKHA.
@ynnepeHsl U ux cBoicTBa. OTKpbITHE HaHOTPYOOK. HaHOTpyOKM M HaHOBONOKHA. OCHOBHBIE
OyTH TOJY4YeHHs] HAHOTPYOOK M HAHOBOJOKOH. ®Pu3znyeckue M XHUMHUYECKHE CBOMCTBA
HaHOOOBEKTOB: HAaHOYAacTUL, (y/UIEPEHOB, HAHOTPYOOK, HAHOBOJOKOH. Obmactu HX
MPUMEHEHHUS.

Kuaacrepsl. Omnpenenenne. Buael  knacrepoB.  MHorosiiepHsle  KOMIUIEKCHBIE
coenuHeHusi. Monekymspasle kinactepbl. Kiactepasle Martepuanbl. OcoOble  CBOMCTBa
kiaactepoB. Heyrneponnele TyOyssipHble HAHOCTPYKTYpbl. Kiactepel — Kak 3J€MEHTHI
HaHOPa3MEPHBIX OOBEKTOB.

HanocTpyKTyphl B JKMAKOCTAX. MHIEUIBI, MHUKPO3MYJIBCHH, HAHOAMCIIEPCHUH.
HanoctpykrypupoBannsie renu. Kmactepsl B pactBopax. KosoujgHble 4YacTHIIBI METaJUIOB.
MaruautHble xuakocTH. HaHocTpykTypupoBaHHbIE crTekia. ®dusnueckne M XUMHUYECKHE
CBOICTBa TOHKMX IUICHOK U TMOBEPXHOCTHBIX CJIOEB, MUILIEIUISIPHBIX CUCTEM M MUKPOAMYJIbCHUH,
JKUJKHUX KPUCTAJUIOB, a3PO30JIeH, 30111, reei.

HanocTpykTypHBIE IJICHKH, NOKPBITHS U NOBEPXHOCTHbIE CJI0M.
HanoctpykrypupoBannbie nokpbiTisi. Komnosutneie nokpeitust. [lnenkn Jlenrmropa-binomxert.
MeTo MOJIeKyIIpHOTO HacIauBaHMUSL.

ITopuctelie Tena Ou3NUecKue U XUMUYECKHE CBOHCTBA HAHOOOBEKTOB - HAHOMOPHCTHIX
TeJ, MOJIEKYJISIpHBIX cuT. HoMeHknatypa pa3mepos mop.
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Memopanbl. MemOpannbie nporecchl. Knaccudukarus memOpan. MosieKyIsspHBIE CUTA.
TpexoBsle MemOpanbl. Vcronp30BaHHE TPEKOBBIX MeMOpaH, KaK MaTpHIbl s CHHTE3a
HaHOCTPYKTYD.

CynpamoJiekyasipable aHcaM0au. MoekynsapHoe pacro3HaBaHHe, HWHQOpManus,
KOMIUIEMEHTapHOCTb.  [Ipomeccel  mepeHoca ¢ HOCUTENIAMH.  MOJEKyJIsipHbIE U
CyIpaMoJIeKyJIsipHble ycTpoiicTBa. CamocOopka M caMOOpraHHM3alus 3arnporpaMMHPOBAHHBIX
CyNPaMOJIEKYJSIPHBIX CUCTEM.

AcceMOJiepbl M MOJIeKYJIsIpHbIe MalIMHbI. HaHoMexaHuueckne W HaHOZJIEKTPOHHBIE
ycTpoiicTBa. AcceMOepsl U MOJIEKYJISPHbIC MAIIUHBI.

HanooO0bexkThl B oOKpyX)awmeil cpene. Ilpuponneie HaHOOOBEKTHI. «YepHble
KypuwibliMKu». [lyHrur. Ponp HaHOYacTMII B TPAaHCTPAHUYHOM IEPEHOCE XUMHUYECKHX
AJIEMEHTOB B OKPY’KaIOLEH cpeie.

3akirouenue. CIOXUBIIMECS U TIEPCIIEKTUBHbIE 00JaCTH MPUMEHEHUSI HaHOMAaTEePHAJIOB
B Pa3IMYHBIX OTPACIAX MPOMBINUICHHOCTH. IlepcrekTuBbl M TPOOIEMBI HCIOIB30BaHUS
HAHOMATEPHAJIOB M HAHOTEXHOJIOTUHU B PA3IUYHBIX 00JIACTX.

4. O0beM y4eOHOMH JUCHHIJIMHBI

B 3aueTHBIX B akanem.

Bunsl yueOHoM paboTh eIMHULIAX qacax
O01mas TpyA10eMKOCTb JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 7,0 252
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 3,11 112
Jlexruu (JIek) 0,89 32
Jlaboparopusbie 3ausTus (J1ad) 0,44 16
[TpakTnueckue 3anstus (113) 1,78 64
CamocrositeabHas padora (CP): 2,89 104
KonrakTHas camocrosiTenbHas paboTa 2 89 -
CamocrosTenbHOE U3YYE€HUE Pa3/IesIOB JUCIUILIMHEI ’ 104
Bunx konTpoas:
OK3aMeH 1,0 36
KonrtakTHas paboTa — IpOMeXyTOUHasl aTTecTalus 10 0,4
[TonroroBka k 3K3aMeHY ’ 35,6
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

B 3auerHbIX B actpos.

Bunsl yueOHoI paboThl eIMHUIIAX qacax
OO0mas TpPyA0EMKOCTh JUCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 7,0 189
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS 3,11 84
Jlexmm (Jlek) 0,89 24
Jlaboparopusie 3ansTus (J1ao) 0,44 12
[TpaxTueckue 3anstus (I113) 1,78 48
CamocrositebHas padora (CP): 2,89 78
KonrtakTHast camocTosiTennsHas paboTa 2 39 -
CaMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIITNHBI ’ 78
Bua konTpoJs:
DK3aMeH 1,0 27
KonrakTHas paboTa — IpoMexXyTOUHas aTTeCTalus 1,0 0,3
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[ToaroToBka K 3K3aMeHy ‘ 26,7

Buja uToroBoro KOHTpOJIs: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«I"a30¢da3nble npouecchl MoxyyeHusi Hanomarepuaiaon» (b1.B.13)

1. Heap qucuunauHbl: npuoOpeTeHne 3HaHUM O (U3MUECKUX U XMMHYECKUX METOoJaxX
NOJYyYeHUsT HAHOMATEepHajoB B Ta30BOW (haze, B TOM YKCIEC HAHOYACTHI, HAHOHHUTEH U
HAHOTPYOOK, IUICHOK M MOKPBITHHA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHKPOMOPHUCTHIX
MaTepuaos.

2. B pe3yabraTre wu3yYeHHs AUCHUIUVIMHBI oOyyawlluiicsi 10 mnporpamMme
O0akaJjiaBpuaTa /10JIKeH:

Obnaoame cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMu:

CIIOCOOHOCTBIO HCIOJB30BaTh B HCCIEAOBAHUAX M pacyeTax 3HAaHUS O METOo/ax
UCCIIEIOBaHMsI, aHalIMu3a, JUArHOCTUKU M MOJEIMPOBAHMSI CBOMCTB BEIIECTB (MaTepUaloB),
buznyecKux M XMMHYECKUX MpOIeccax, MPOTEKAIoIUMX B MaTepuaiax Mpu UX MOTyYeHHH,
o0pabdotke u monudukanuu (I1K-4);

TOTOBHOCTBIO Y4aCTBOBaTh B Pa3pabOTKE TEXHOJOTMYECKUX IMPOLIECCOB MPOU3BOACTBA U
00pabOTKH MOKPHITHIA, MATEPHAJIOB M U3ACIHHA M3 HUX, CUCTEM YIIPABJICHUS TEXHOJIOTHISCKUMHU
nporeccamu (ITK-9);

CTIIOCOOHOCTBIO HCIOJIB30BATh HA TPOM3BOJCTBE 3HAHHMA O TPAAWIMOHHBIX U HOBBIX
TEXHOJIOTHYECKHUX IMpOLIeccaX M OlepalusX, HOPMAaTUBHBIX M METOAMYECKUX MaTepuaiax o
TEXHOJIOTUYECKON IMOJATOTOBKE MPOU3BOJCTBA, KAa4deCTBE, CTAHAAPTHU3ALMU W CEPTHPHUKAINN
U37IeIMI ¥ POIIECCOB € dJIEMEHTaMH SKoHOMHYeckoro aHanu3a (ITK-16);

3Hamy:

- (PM3UKO-XMMHUYECKHE OCHOBBI METOJOB IMOJIYYCHHs] HAHOYACTHI] U HAHOMATEPUAIIOB B
ra3oBoi (ase;

- OCHOBHbIE (U3HUECKHE U XHUMHUYECKHE METOJbl TMOJY4YeHHS HAHOYACTUI[ U
HAaHOMAaTepHaJIOB B Ta30BOM (aze U NEPCIEKTUBBI UX TPUMEHEHNUS;

- OCHOBHBIE TEXHOJIOTHYECKHUE ONEpAlUN U 000pyI0BaHKE AJIsl OJIYUESHUs] HAHOYACTHI] U
HaHOMAaTepHaJIOB B Ta30BOH ¢ase;

- TpeOOBaHUS K KAa4yeCTBY CBIPbSl M IMOJy4aeMbIX MPOAYKTOB Ul PA3JIMYHBIX METOJIOB
MOJIyYEHUs] HAHOYACTHIl 1 HAHOMAaTepHaJloB B Ta30BOH (ase;

ymemy:

- BbIOMpaTh HEOOXOJUMBI METO/l CUHTE3a HAHOYACTHI] U MOJIyYE€HUsI HAHOMAaTepUaioB B
ra3oBoii (ase ¢ yuerom TpeOOBaHUIN K Ka4eCTBY MPOAYKTA U SKOHOMUUECKUX MTOKa3aTee;

- ONTHUMH3UPOBATh MapaMeTpbl BBIOPAHHOIO METOJa CHHTE3a O]l KOHKPETHbIE LENH U
3a/1a4u;

enadems.:

- HaBBIKAMHU MHCIIOJIb30BaHMSI TEXHUUYECKHUX CPEICTB I HM3MEPEHHs U KOHTPOJS
OCHOBHBIX  MapaMeTpOB  TEXHOJOTMYECKUX  MPOIECCOB  TMOJIYyYEHUS  HAHOYACTUL U
HaHOMAaTepHaJoB B ra30Bol (Qase;

- HaBbIKaMU aHaJlM3a HAyYHO-TEXHUYECKOH JIUTEpaTyphbl B 00JACTH METO/I0B MOTYyYEHUS
HAHOYACTHIl 1 HAHOMATepHaJoB B Ta30Boi (haze.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Pazgen 1. dusnyeckue MeToAbI NOJTYy4YeHHS] HAHOMATEPUAJIOB

Beenenne. Kiaccudukanuss MeToAOB MONY4YEHHUsS] HAHOYACTUI[ M HaHOMAaTEpUaJOB.
dusnueckue, XUMHUYECKUE, OHMOJIOTMYECKHE W KOMOMHUpOBaHHbIE MeToabl. OcobeHHoCTH
MOJIyYEHUs HYJIb- OJHO-, IBY- U TPEXMEPHBIX HAHOMATEPHAJIOB.

dusnyeckne MeToAbl MOJYYeHHUs] HAHOYacTHL. Bosronka-necybnumanus. Jlazepnas
abmsaus. JlucneprupoBaHue B 3JEKTPOIYrOBOM paspsife. MexaHndeckoe, YIbTpa3ByKOBOE U
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JNETOHAIMOHHOE M3MelibueHre. MeTo | B3phIBAIOIIUXCS MPOBOJIOK. DJIEKTPOUCKPOBAs 3PO3USL.
[TnazmenHas cheponnuzanus yactuil. KpuoreHHbIe METOIBI.

®duszuyeckue MeTOAbl MOJYYEHHMS  MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTepuaaoB. VHTeHcuBHas miactuyeckas aedopmarnus. HampaieHHas KpucCTayuIM3alus
amMop(HBIX CIUIaBOB U cTekoll. [IpeccoBanue u crekanue (pa3HOBUIHOCTHU CIIEKAHUS).

du3uyecKue MeToAbl MOJYYeHHUS IUICHOK M NMOKPbITHH. KanenpHblli METOI, METOX
CHUHUHrOBaHus. Merton mnorpyxenus. Hambuienue (TepMuueckoe, 3JIEKTPOHHO-TYYEBOE,
marHeTponHoe). [lonstue 06 snurakcuu. MonekynspHo-imydeBasi snuTakcus. Jlutorpadus u
HaHOJUTOrpadus.

Pa3nea 2. XumMnueckne MeToAbI MOJYUYeHHSI HAHOMATEPHAJIOB B ra3oBoii ase

Tunsl npekypcopoB, TpeGoBaHus K MPEKypcopaM, CHHTE3 IPEKYPCOPOB.

[lonatue mpekypcopa, BO3MOXKHBIE NPEUMYIIECTBA, TPEOOBAaHUS K TPEKYypCOPaM.
OCHOBHBIE TPUHIMIBI — CTAIWU TOAXOAa K BBIOOPY M am3aiiHy mpekypcopoB — MOC c¢
MOJIEKYJIIPHBIM CTPO€HUEM. THUIIbI IPEKYPCOPOB, IPUMEPHI peaKuuil CUHTE3a. MeToabl OLICHKU
CTEpUYECKUX 3aTPYJAHEHUH U MEXMOJCKYJISPHBIX KOHTAKTOB. CpaBHUTENbHAs OICHKA
SKpAaHUPYIOIIEH CIHOCOOHOCTH OCHOBHBIX THIOB JuraaoB. [lapooOpazoBanue Oera-
TUKeTOHaToB  MeTauioB. Jlantanowabl. OcoOeHHOCTH MapooOpa3oBaHUsl — AJTKOKCHIOB.
OcobenHoctu mapooOpa3oBaHMs IUKIOMEHTAAUCHWIBHBIX KOOPIWHAIMOHHBIX COCAMHEHUN —
npexkypcopoB. ["anorenusl, ruapuasl. [Ipumepsl ucnonb30BaHus sl CHHTE3a HAHOMATEPHAIIOB.

XHMHYeCKHe TPAHCIIOPTHBIE PeaKMH.

DKcrepuMEHTANIbHBIE M TEOPETHYECKHe OCHOBBI MeTozaa. lIporiecchl, ompexaemnstonue
CKOpoCTh TpaHcnopTa. [Ipumepsl TpacnopTupyeMbIX BellecTB. Pa3znerneHne U o4rcTKa BELIECTB
MOCPEACTBOM TPAHCIOPTHBIX PEAKIIHA.

MeTtoa XHMHYECKOIO OCaKAeHHsI HAHOMATepHAJI0B U3 ra3oBoi (a3bl HX
Pa3HOBHIHOCTH

Cramguu CVD mnpornecca. Onpezenenue, cxema mporecca, OCHOBHBIC MapaMeTphl. Bimsaue
ra3oBoii (a3pl Ha MpoTekaHue Tmporecca. llpeumymiectBa U HEJOCTaTKH  METOA.
Knaccudpukanus merogoB CVD. ®dynkumonanenbie memeHtel CVD  ycranoBok. O6macts
npumenenus meroga CVD. IlonyyeHne HaHOMAaTepHaloB IMpPH J1a3€pPHOM HCIAPEHUH aTOMOB
(abmsimun). [onmydyeHre HAHOYACTHUIL TYTEM TEPMUUECKOTO Pa3JIOKEHUS TBEPOTO BEIIECTBA

Metoabl nostyyeHusi (HAaHeCeHHUs1) MVICHOK M MOKPbITHH.

Knaccudukanus  MeTOOB  HAHECEHMs]  HEOPraHMYEeCKMX  MOKPBITHH.  XoJoIHOoe
ra3oJJMHaMHUYEeCKOEe HambUIEHUE. DJIEKTPOAYroBas MeTaju3anus. ['a3orinaMeHHOe HalbUICHHE.
[InasmenHoe HanbpuieHWE. Jl€TOHAMOHHOE HambUICHHE. BakyyMHO — KOHIEHCAIMOHHOE
HanbuieHHe. OYHKIMOHAJIbHBIE CXEMbl IMPOLECCOB, OCHOBHBIE NapameTpbl, JTOCTOMHCTBA U
HEJ0CTaTKHU.

ITonyyenne yriaepoaHbIX HAHOCTPYKTYp mnocpeactBom CVD wmerona. CeHcopHble

MaTepHuaJbl.

Cunre3 QymiepeHoB Ha ycraHoBkax CmoJuid (cXeMa M MPUHIUN JAEUCTBHUSA).Y CTAHOBKH
Kpeumepa u Bymna mia cunteza ¢ymiepeHoB. OOnactu npumeHeHus QymnepeHoB. CuHTes
VIIEPOAHBIX HAHOTPYOOK (CXeMa YCTAaHOBKM W TPHUHIMI JAeicTBUs). OOIacTd NmpUMEHEHUs
YIIEPOAHBIX HAHOCTPYKTYP. Mopdosorust 1 cBOWCTBAa CEHCOPHBIX MATEPHAJIOB.

4. O0beM yueOHOI TUCIHIIHHbI

B 3aueTHEBIX B akanem.
Bunel yueGHoI paboTh eANHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonTakTHas padora — ayiMTOPHBIE 3aHATHS . 1,78 64
Jlexmm (Jlek) 0,44 16
JlaGopatopusie 3ansaTus (J1ad) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,45 16
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CamocrositensHas padora (CP): 2,22 80

KonraktHas camoctosiTenbHas pabota 229 0,2
)

CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUILIMHBI 79,8

Bua xonTpos:

3a4eT ¢ OLEHKOM - -

B 3auerHbIX B actpon.

Bunsl yueOHoI paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 1,78 48
Jlexuuu (Jlek) 0,44 12
Jlaboparopusbie 3ansTus (J1ad) 0,89 24
[Ipaktuueckue 3austus (I13) 0,45 12
CamocrositesbHasi padora (CP): 2,22 60
KoHTakTHas camocTosTeNbHas paboTa 222 0,15
CamocTosTeIbHOE U3YUYECHHE PA3/IeI0B AUCITUILIMHBI ' 59,85

Bunx konTpoOJs:

3a4er ¢ OLEHKOM - ’ -

AHHOTanus padoyeil NPorpaMMbl ¥ CUHUIIIMHBI
«CHHTE3 HAHOYACTHIl U HAHOMATEPHAJIOB B JKHIAKHUX cpenax» (b1.B.14)

1. Heap AUCHMIUIMHBI - MPHOOpPETEHHE OOYYAIOMMMUCS 3HAHUN M KOMIIETCHIMHA B
00J1acTH MOJy4eHUs HAHOYACTHI] U HAHOMATEPHAIIOB B )KUJIKUX CpeJax.

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OOy4YalOIMiici 1O mporpamMme
MATHCTPATYPbI J0JIKEH

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusamMu:

CIIOCOOHOCTBIO HCIOJB30BaTh B MCCIEAOBAHMUAX M pacyeTax 3HaHUS O METOo/ax
UCCIICIOBaHMs, aHaJM3a, JUArHOCTUKUA M MOJCIUPOBAHMs CBOMCTB BEILECTB (MaTepHajoB),
¢u3nyecKux M XMMHMYECKUX IpoIeccax, MPOTEKAIoIUMX B MaTepuajgax MpU UX MOJYyYEHUH,
obpabotke n mogudukanuu (ITK-4);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKE TEXHOJOTMYECKUX IMPOLIECCOB MPOU3BOACTBA U
00pabOTKM MOKPHITHHA, MATEPHAJIOB M U3AETUI U3 HUX, CUCTEM YIPABJIECHUS TEXHOJIOTHYECKUMHU
nporeccamu (ITK-9);

CIOCOOHOCTBIO HCIOJB30BATh HAa MPOMU3BOJCTBE 3HAHMS O TPAAMLUMOHHBIX U HOBBIX
TEXHOJIOTMYECKHUX IpoLeccaXx M OIepalusX, HOPMAaTUBHBIX M METOAMYECKHUX MaTepuaiax o
TEXHOJIOTUYECKOM MOJArOTOBKE MPOU3BOJCTBA, KAayeCcTBE, CTAaHAAPTU3ALUU U CepTHUPHUKAIMU
U3JICIMI 1 IPOIIECCOB € AIIEMEHTaMH dKoHOMHu4eckoro aHanu3a (I1K-16);

3Hamy:

TEOPETUYECKHE OCHOBBI MPOLECCOB KPUCTAUIM3ALUU B JKUJIKHX CpElax, OCHOBHBIE
(baxTopsl, BIAUSIIOIIME HA pa3Mep U CKOPOCTh 00pa30BaHUsl LIEHTPOB KPUCTAJUIN3ALUHI, CKOPOCTh
pocTa HAaHOYACTHIL;

3aKOHOMEPHOCTH  NPOTEKAIOIMX  IPOLECCOB MpPU  CUHTE3€  HAHOYACTHUILl U
HAaHOMAaTEpHaJIOB B )KUJKUX (azax;

0COOEHHOCTH XMMHUYECKHX, (U3NYECKHMX U OHOJOrMYECKHX IPOLECCOB CHHTE3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KUJIKHX Cpeaax;

3aKOHOMEPHOCTH, TMO3BOJISIOLINE MPOTHO3MPOBATh pa3Mep U MOP(HOJIOTHI0 HAHOYACTHIL
IIPU UCIIOJIB30BAHUH KHUIKO(DA3HBIX METOI0B CUHTE3A,;
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ymemsn.

BBIOMPATH CIIOCOO CHHTE3a JUIsl MOJTyYeHHUsI HAHOYAaCTHUI] TpeOyeMoro pazmepa u (popmsr,

HaXOJUTh W MCIIOJIB30BATh JIMTEPATYPHbIE HWCTOYHUKH, HEOOXOJUMBIC IJISl MOIY4YECHHUS
HAHOYACTHI] U HAHOMATEPHAJIOB Pa3IMYHON IPUPOIbl, JUCIIEPCHOCTH U COCTaBA;

MPUMEHSTh TEOPETUUYECKHE U MPAKTUUYECKHE 3HAHMSI O Coco0ax CHMHTE3a HaHOYACTHI] U
HAaHOMATEPHAJIOB JIJIsl PELIEHUS] HEKOTOPBIX UCCIIEI0BATENbCKUX U MPUKIIAJIHbBIX 3a/1a4;

gnademsn:

MeToAaMu paboThl ¢ HAYYHO-TEXHHYECKOW, CIPABOYHOM JIMTEPATYpOH M 3JIEKTPOHHO-
OMOTMOTEYHBIMU pecypcamMH IO TEOPETHMYECKUM M TEXHOJIOTMYEeCKHM acleKTaM CHHTe3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KMJIKMX Cpelax;

OCHOBHBIMM METOJAaMHU CHHTE3a B XUAKUX CpElax HAHOYACTHUILl U HAHOMATEpPHAJIOB
pa3IMYHON IUCIEPCHOCTH U IPUPOJBI.

3. KpaTkoe coaepkaHue JUCHUILINHBI

Pa3nes 1. BBeieHne B CHHTe3 HAHOYACTHI 1 HAHOMATEPHAJIOB B KHIKHX Cpeaax

Kongencauust B xuakux cpenax. CTaauu mporecca KpUCTALTU3alUUd - O00pa3oBaHHE
LIEHTPOB HYKJICAIlUU, pOCT HAaHOUYACTHUL]. TepMOAMHAMMKA U KUHETHKA TOMOI'€HHON HYKJICAIlUU.
Kputnueckuii 3apoapiiir; GakTopsl, BIUSIONINE HA pa3Mep KPUTHUECKOTO 3apOIbIIIA.

OcHoBHBIE (HhaKTOPHI, BIUSIONIAE HA CKOPOCTh pocTa HaHOYacTHIl. CriocoObl 3aMeTICHHS
pOCTa € LEJbI0 MOJYyYEHUs] HAHOYACTUL KOHTPOJIUMPYEMOI'O pa3Mepa.

Kpucranmuzanus npu nepecsiieHny 1 nepeoxiakaeHnu. Croco0bl KpHUCTaILTH3AIHH.

Pa3neu 2. CuHTe3 HAHOYACTHI] METOAAMHU KOHTPOJHPYEMOI'0 0CAKICHHUS

Cunre3 HaHowacTul Onaropogubix metaiioB. Meroasl TypkeBuua u bpacra. Cuntes
HaHOCTEp)KHEU 3050Ta U cepeOpa. CHHTE3 Ha 3apoAbIlIax KpucTaminizauuu, BiusHue [1AB.
MexaHn3M pocTa HaHOCTEPKHEN METAJUIOB B JKUJIKMX Cpeaax.

CuHTe3 MarHUTHBIX HaHo4dacTull. [loayyeHrne MarHUTHBIX KUJKOCTEH.

CuHTe3 NOJYNPOBOJHUKOBBIX HAHOYACTUL[ METOJAOM KOHTPOJIMPYEMOTO OCaKICHUS.
MeTtoa MONEKyISIpHBIX MpeKypcopoB. OcHOBHBIE (PAKTOPHI, BIUAIONIME HA pa3Mep U CKOPOCTh
CHUHTE3a HAHOYACTHUII [TOJIyTIPOBOIHUKOB METOJIOM MOJIEKYJISIPHBIX IIPEKYPCOPOB.

OCHOBBI CHHTE3a HAHOYACTHULl, COCTOSIUIUX U3 CILJIaBa METAJJIOB, CO CTPYKTYpOMl sIpo-
000J109Ka, MHOTOCIIOMHBIX CTPYKTYP.

Pazgen 3. KoMmMmiiekcHble MeTOABI CHHTEe3a HAHOYACTHII M HAHOMATEPHAJOB B
JKHJIKHX cpeaax

OcHOBBI 30J1b-T€JIb METOJA. [ UAPOIIN3 U OIMKOHACHCALUS B HIEIOYHOM U KUCIION Cpeae.
['eneobpazoBanue M CUHEpE3WcC. YJalleHUE pPAcTBOpUTENs - 0Opa3oBaHHE Kceporeyne u
asporesnen.

CuHTe3 HaHOYACTUIl B CBEPXKPUTHYECKUX >KUIKOCTIX. CBEPXKpUTHYECKAs KHMJKOCTb,
KaK pacTBOpUTEIb. Pa3HOBHUAHOCTH COJIBBOTEPMAIBHOIO U THAPOTEPMAIBHOTO CHHTE3a
HaHOMAaTEpHaJIOB.

CuHTe3 HaHOYACTUI IPY MUKPOBOJIHOBOM M YJIBTPa3BYKOBOM BO3AECHCTBMM. MexaHU3M
CUHTE3a.

Kpunoxumuyeckuii MeToj CHHTE3a HaHOYacTULl. XiagoareHThl. CrocoObl ynaaleHus
pacTBOpPUTEISL.

ONEKTPOXUMHYECKHE METOJBl IOJIyY€HUsT HaHoMarepuanoB. KaromHele M aHOAHBIE
IpoLecchl CUHTe3a HaHoMaTepuaioB. [losydeHHe HaHOCTPYKTYPUPOBAHHBIX IMOKPBITUH.
OO6pa3oBaHre HAHOTIOPUCTHIX MAaTEPUAIIOB.

MatpuuHblii cuHTe3 HaHo4acTul. CHHTE3 HAHOYACTHUI B MUIIEIIaX U MUKPOIMYJIbCHSIX.
Hcnonb30BaHue TeKCaroHaJbHBIX M KYyOMUYECKUX >KMIKOKPUCTAIUIMYECKHX (pa3aX B KauecTBE
MaTpULIbI 1151 CHHTE3a HAaHOMaTEePHAJIOB.

buonoruueckne MeToabl CHHTE3a HAaHOYACTUL. BHYTPUKIETOUHBIM CHUHTE3 HAHOYACTHII.
Marnero6akTepuu, MarHeTOCOMBI.
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Camoopranuzaiidss HAHOYACTHI[ TOJ JCHCTBHEM KaNMWUIAPHBIX, T'PABUTAIMOHHOW H

HEHTPOOSIKHOW  CHJI, JEMCTBUM  3JCKTPUUYECKOTO M  MAarHUTHOTO 1moijisi. MaTpuuHas
caMOoOpraHu3alus.
4. O0beM y4eOHOMH JUCHHUILJIMHBI
B 3auerHbIx B akanem.

Bunpl yaeOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY IJIAHY 5,0 180
KonTakTHas padora — ayiMTOPHbIE 3aHATHS . 1,78 64
Jlexuuu (Jlek) 0,44 16
Jlaboparopusie 3ansTus (J1ad) 0,89 32
[TpakTuaeckue 3arstus (I13) 0,45 16
CamocrositesbHas padora (CP): 3,22 116
KoHTakTHas camocTosTenbHas paboTa 332 0,2
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI ' 115,8
Bunx konTpoOJs:
3auer ¢ oneHkoi - -

B 3auerHbIX B actpon.

Bunel yue6HoI paboTh eAVMHULAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,78 48
Jlexumu (Jlek) 0,44 12
JlaGopaTtopHsbie 3ansatus (J1ab) 0,89 24
[Tpaktueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 3,22 87
KoHnTtakTHas camocTosTenbHas pabota 322 0,15
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHEI ’ 86,85

Bua konTpoJis:

3a4er ¢ OLEHKOI

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI

«MeToabl M IPHOOPHI ISl H3YYeHUs] HAHOYACTUI U HaHoMaTepuasioB» (b1.B.15)
1. Heab AMCHUIUIMHBI: SBISETCS NpUOOpETEeHHE 3HAHUH O CYIIECTBYIOIIUX METOJax
UCCJIEIOBaHMsI HAHOOOBEKTOB M HAHOCUCTEM M MPUHIUIIAX, HA KOTOPBIX OCHOBAHO COBPEMEHHOE

JUAarHoCTHYCCKOC MW aHAJIUTHYCCKOC O60py,Z[OBaHI/Ie.

OcHoBHOE

BHHMMAHHC

yaensercs

q)yHZ[aMeHTaHI)HI)IM IMpUHIHIIaM, (1)I/ISI/I‘I€CKI/IM npeaciaM pasjiIMdYHbIX METO0B U UX TOYHOCTHBIM

XapaKTEPUCTUKAM.
2. B pe3yabrare wu3yyeHHs JHCIHIJIHHBI
0akajaBpUaTa J0JIKEH:

o0yyamomuiicas N0 mnporpamme

Obnadamys cnepyrommumu o6mekynbTypHsiMu (OK), obmenpodeccuonansupivu (OI1K)

u npodeccuonansubiMu (I1K) komnereHusMu:

TOTOBHOCTBIO BBIINMOJIHATE KOMIIJICKCHBIC HCCIICAOBAHUA W MCIIBITAHUA NPH HU3YYCHHU
MaTCpraJioOB U I/I3JICJ'II/II71, BKJIFOYasAs CTAHAApPTHBIC U CCpTI/I(I)I/IKaLII/IOHHBIC, mponeccoB  Ux

POM3BOJICTBA, 00paboTku u Mmoaudukanuu (ITK-5);

CMOCOOHOCTBIO OIIEHMBATh KAa4eCTBO MAaTEpHAIOB B IMPOU3BOJACTBEHHBIX YCJIOBUSAX Ha
CTa MU OTBITHO-TPOMBIIIICHHBIX UcTibiTaHui 1 BHeapeHus (ITK-10);
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CIOCOOHOCTBIO  HCNOJIB30BaTh HOPMATUBHBIE M METOAMYECKME MaTepuallbl  JUIs
MOJATOTOBKH U O(POPMIICHHMS TEXHUYECKHX 33JaHUN Ha BBHINOJHEHHWE W3MEPEHUH, WCIBITAaHWH,
HAYYHO-HMCCIIE0BATEILCKUX M OMBITHO-KOHCTPYKTOPCKHX padbot (ITK-13);

TFOTOBHOCTBIO  HCIOJb30BaTh TEXHUUYECKHE CpEACTBA M3MEPEHUS U  KOHTPOJI,
HE00XO0UMBbIE TP CTaHAAPTU3ALMN U CepPTU(UKALUN MAaTEPHATIOB U IpOLeccax UX MOJIy4eHus,
UCIIBITATEIILHOTO U MPOU3BOACTBEHHOTO 00opynoBanus ([1K-14);

3HaMb:

- (U3UKO-XMMHYECKHE OCHOBBI METOJOB HCCIEJOBAaHUS, aHaIN3a W JTUArHOCTUKU
HaHOMAaTepHaJlOB U HAHOCHUCTEM,;

- (puzmuecKue OCHOBBI CKaHUPYIOIIEH M MPOCBEUYMBAOLICH 3IEKTPOHHOW MUKPOCKOIINH,
TYHHEJIBHOM U aTOMHO-CHJIOBOI MUKPOCKOIINH;

- (hu3nyecKre OCHOBBI CIEKTPOCKOMHMYECKUX U JU(PPAKIMOHHBIX METOJOB M3Y4YCHHUS H
aHaJIM3a HAHOCUCTEM U HaHOMaTepHaJIoB

- BUJBI U YCTPOMCTBO OCHOBHBIX MPHOOPOB ISl MCCIECIOBAHMUS, aHAIN3a U TUAarHOCTUKU
HaHOMAaTepHaJOB U HAHOCHUCTEM,;

- OCHOBHBIE TpeOOBaHUs K OOBEKTaM aHalIu3a Uil Pa3IMYHbIX METOIOB MCCIEIOBAHUSA,
aHaJM3a U JUarHOCTUKY HAHOMATEPUAIOB U HAHOCUCTEM;

ymemn:

- BbIOMpaTh HEOOXOAMMBIH METOA aHaiM3a M JUArHOCTHMKM  HAHOYACTHI,
HAaHOMAaTEpHaJIOB U HAHOCUCTEM B COOTBETCTBUU C MIOCTaBICHHOMN MCCIIEA0BATEIbCKOM LIETBIO;

- OLIEHUBaTh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB aHAIW3a HAHOYACTHI U
HaHOMAaTEpHaJIOB;

- IPOBOJUTH CPABHEHHUE PE3YJIbTATOB, IOJYYEHHBIX PA3HBIMH METOAMU;

enademsn:

- HaBBIKAMU MCIIOJIb30BAaHUS PA3JIUYHBIX TEXHUYECKUX CPEICTB Ul HM3MEpEHUs U
KOHTPOJISI OCHOBHBIX [1aPAMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

- HaBBIKAMHU aHaJIN3a MOJIy4YEHHbBIX PE3YyIbTaTOB.

3. KpaTkoe coep:kaHue JUCHUIIHHBI

Beenenne. OcCOOEHHOCTH HCCIIEOBAaHUS HAHOOOBEKTOB U HAHOCUCTEM. MeToabl
U3y4eHUs (U3MKO-XMMHUYECKUX MPOLECCOB B HAHOCHUCTEMAax, (U3MUYECKUX, XUMHUYECKUX U
OMOJIOTHYECKUX CBOWCTB M HKCIUIYaTAllMOHHBIX XapaKTEPUCTUK HAHOMATEpUaJIOB, YCTPOICTB,
npuOOpoB U U3JeNUi Ha UX ocHOBe. Crienu@uka TUHEHHBIX U3MEPEHUH, XUMUYECKOT0 aHaINu3a
U ONpeseseHNus CTPYKTYPHBIX MapaMeTpoB HaHOOOBEKTOB. TpeGoBaHUs K TOUHOCTH W3MEPEHUI
U METPOJIOTUYECKUM XapaKTEepUCTUKAM METOJIOB aHalu3a W JHWarHOCTUKM HAHOYACTHUIl U
HAaHOMAaTEPHAJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TIOHSTHS: YBEJIMYEHHE MHUKPOCKOIA,
N0JIE3HOE yBEIMUYEHHE, TU(PPAKIIMOHHBIN Tpeaes MPOCTPAHCTBEHHOTO pa3pellieHns ONTHYECKOTO
MUKpockona. [IpuHIMIBI TOCTPOEHUS YBEIHMUEHHOT0 n300paxenus. [Ipubopsl ¢ mapannenbHbIM
U TIOCIIeIoBaTeNbHBIM (popMUpOBaHHEM U300pakeHHs. [IpuHIMI MOCTpoeHus: u300paxkeHus B
pacTpoBoM (CKaHHMpYIOIIEM) MHUKpockore. IIpocTpaHcTBeHHOE pa3pelieHre W TiyOuHa
PE3KOCTH.

®duszuyeckHe OCHOBbI JJIEKTPOHHOH  MMKPOCKONMH. OMHCCUS  DJIEKTPOHOB.
TepMoaeKTpoHHas U BTOpUYHAsI 3JEKTPOHHAS HIMHUCCHUS. ABTOAJIEKTPOHHAS (I10JIeBast) SMUCCHS.
Oddext TemioBbIX ckopocTed. MCTOUHHMKHM 3JEKTPOHOB (SJIEKTPOHHBIE IYIIKH) IS
IIEKTPOHHBIX MHUKPOCKONOB. Tumbl mcnonp3yemblx KaronoB. IIpenmymiecTBa ¥ HEIOCTATKH
KaTOJ/I0B C aBTORJIEKTPOHHOM sMuccuel. [lonsTue 06 3IeKTpOHHON ONTHUKE, MarHUTHBIE JIMH3BI.
BakyymHBIE yClIOBUS A4S PA3NIMUHBIX THUIIOB  JIEKTPOHHBIX MHKPOCKOMNOB. (OCHOBBI
B3aMMOJIEHCTBUS 3JIEKTPOHHOTO ITy4Ka CPEIHUX SHEPTHUil ¢ TBepAbIM TesoM. [Ipober 3neKkTpoHoB
B TBepAOM Tesie. OCHOBHBIE B3aUMOJIEHCTBUSL — YIPYro€e M HEYNpyroe paccesiHue. Bropuunas
AIIEKTpOHHAsE 3MHccus. ['eHepanuss TOPMO3HOTO U XapaKTEPUCTHYECKOIO PEHTTEHOBCKOTO
u3nydeHus. Oxe-3pPexT U O0Ke-dJIeKTPOHHAs dMHUCCHA. PaauannoHHbIE MOBPEXKACHUS
uccieyeMoro oobexTa.JlerekTopbl HHPOPMATUBHBIX CUTHAJIOB B 2JIEKTPOHHONW MUKPOCKOIHH.
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[IpenenbHbIe BO3MOXKHOCTH 3JIEKTPOHHOW MUKPOCKOTTUU

PactpoBasi 3jexkTpoHHasi MuUKpockomusi. OOmias cxemMa W TNPUHIUN JCHCTBHS
pacTpoBOro 3JEKTPOHHOIO MHUKPOCKONA. THMBI KAaTOAOB, HCHOJB3yEMBIE B PacTPOBON
JJIEKTPOHHOM MUKPOCKOIIMU. MX CpaBHHUTENBHBIE INPEUMMYLIECTBA M HENOCTATKU. Pexum
PETUCTPALIMM  MEUICHHBIX BTOPHUYHBIX OJJEKTPOHOB. JIETEKTOp MENJIEHHBIX BTOPHYHBIX
ANIEKTPOHOB. Mexanusm  ¢opMupoBaHust KOHTpacta u30o0pakeHus. KanreH-3QQexT.
[IpoctpaHcTBeHHOE paspelieHHe W MHGPOPMATUBHBIE BO3MOXXHOCTH. OrpaHuyeHus Ha
XapaKTEePUCTHKN 00pa3la — TEeIUIO- M DJIEKTPONPOBOAHOCTb. PexuM perucrpauuu oOpaTHO
paccesHHbIX IEKTPOHOB. MH(oOpMaTHBHBIE BO3MOXXHOCTH, IMPOCTPAHCTBEHHOE pa3pelleHHe,
IIpUMEHEHHEe. PacTpOBBI DJIEKTPOHHBIM MHKPOCKOII — CPEACTBO HM3MEPEHHs JIMHEHHBIX
pa3mepoB B HaHouana3oHe. KanuOpoBka B HaHOIMAaNa30He. IMHEHHbBIE MEPbl B HAHOJUAIMAa30He.
IIpenenbHbIE BOBMOXHOCTH PAaCTPOBOM 3JIEKTPOHHOW MUKPOCKOIIMH IIPU U3MEPEHUHN JIMHEMHBIX
pa3mMepoB HaHOOOBEKTOB. IIpocTpaHcTBEHHOE pa3peleHHe.

IIpocBeunBaomas 31eKTpOHHAs MUKpockonus. OOmas cxeMa ¥ MPUHIUN JEHCTBUS
IPOCBEUUBAIOIIETO  AJIEKTPOHHOIO  MMKpockomna. Peanuzauus  pexumMoB  HaOIr0AeHUS
n300pakeHust (TEMHOE M CBETJIOE IMOJIe), MUKPOAU(pakuuu. DnekrpoHorpadus. MexaHU3MbI
(dopMHpOBaHUS KOHTpAacTa M300paXeHUS B IPOCBEYMBAIOLIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[TpocBeunBaroUIMil 3JEKTPOHHBII MHKPOCKOI KaK CpPEJICTBO M3yY€HUS HAHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH IPOCBEUMBAIOLIETO 3JEKTPOHHOIO MHUKpockoma. TpeOoBaHuUS K
00BEKTAM UCCIIEI0BAHMU.

Ckanupyromasi 30H10Basi MHUKpockonusi. OCHOBHblE (DU3MUYECKHE NPUHIMIIBI
CKAHMPYIOLIEH 30HJOBOM MMKPOCKONMH. TyHHEIbHas M  aTOMHO-CWIOBAas  30HJ0Bas
MUKpocKkonus. MHpopMaTHBHBIE BO3MOXKHOCTH M IPOCTpaHCTBEHHOE paspemieHre. OCHOBHbIE
AJIEMEHTBl CKAHMPYIOLIErO0 30HJOBOrO MHKpockomna. [IpuMeHeHMe IIpu HCCIIeOBaHUU
HaHOOOBEKTOB M JIMHEHHBIX U3MEPEHUSIX B HAHOIMAMA30HE.

PenTreHocnekTpajbHblii MUKpoaHaau3. ['eHepanys peHTreHOBCKOIO M3JIy4eHUs IPU
B3aUMOJCHCTBUH AJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHbIE IIPUHLIAIIBI
PEHTI€HOCHIEKTPAJIbHOTO0 aHalINu3a. XapakTEepPUCTUUYECKOE PEHTIC€HOBCKOE H3JIyYeHHE. 3aKOH
Mo3nu. 3aKOHOMEPHOCTH B PEHTTEHOBCKUX crekTpax. CnekrpaibHble cepun. TopmosHoe
PEHTIeHOBCKOE M3iaydeHue. [IpHHIMIBI pa3inoKeHHs PEHTTEHOBCKOTO H3JIYYEHHUS B CIIEKTD.
CnekTpoMeTphl ¢ BOJHOBOM M DHEPreTHUYECKON Aucrepcuei. PEHTreHOBCKMI MHMKPOAHAIN3 C
AIIEKTPOHHBIM ~ 30HIOM.  MeTpoJoruYecKkue  XapakTepUCTHKU  (JIOKaJbHOCTb,  IMpeaes
oOHapy>KeHHs, JHAara3oH ONpeIeNsieMbIX COJEpKaHWH, AUANa30H ONpeNelsIeMbIX 3JIEMEHTOB).
VYCTpOoUCTBO PEHTIEHOBCKOIO MHMKpOAaHanu3aropa. lIpHMHIMIBI KOJWYECTBEHHOIO aHaIU3a.
PeHTreHoBCcKkMiI MHMKpOaHaJIM3 B IIPOCBEUYMBAIOLIEH 3JIEKTPOHHON Mukpockonuu. lIpenenbHbie
BO3MOKHOCTH.

DJIeKTPOHHasi cneKkTpockonus. Oxe CIEeKTPOCKONMS U PEHTTeHO(OTOIIEKTPOHHAS
CIIEKTPOCKOIIHS. WNupopmaruBHbIe BO3MOKHOCTH. JloxanpHOCTB ONpEIEICHUMN.
OKcrepUMeHTallbHble OCOOCHHOCTH peaju3alMd MeTonoB. Bakyymuble ycnoBus. ITpuHimmns
onpezaeneHuss (OpPMbl HAXOXKICHHUS DJIEMEHTOB — XHUMHUYECKUM cnaBUT. JlokanbHass oxe-
CIIEKTPOCKOIIUS  C  JJIEKTPOHHBIM  30HAOM. lIpenenbHble  BO3MOMKHOCTH  3JIEKTPOHHOMU
CIIEKTPOCKOITHH.

Macc-cnnekTpoMeTpusi BTOPMYHBIX HOHOB. OCHOBHbIE (PU3MUECKUE SBICHHUS MpU
B3aUMOJICVICTBUM MOHOB C TBepAbIM TenoMm. KaromgHoe pacnbuienue. [Iponeccel moHuM3anunu,
KO3 PHUIMEHTH OTHOCUTEIHHON JIEMEHTHOW 4yBCTBUTEIBHOCTH. lIpuHIMIIBI neiicTBUsS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI Macc-CenapaTropoB. Macc-CIIEKTpOMETpP BTOPUYHBIX HOHOB.
OcHoBHBIE 371eMeHTHl. TpeboBaHUs K BaKyyMHBIM ycioBusiM. [ToHATHE O pacmpenenuTeabHOM
(mocnoitHoMm) ananuze. JlokanpHOCTH ompeneneHus. [IpUHIUIBI KOJMYECTBEHHOTO aHaIH3a.
KamGpoBka npubopa mo riryOuHe. MeTpoJOorHuecKkue XapakTepUCTUKU MacC-CIeKTPOMETPUU
BTOPUYHBIX MOHOB. BpeMs nposieTHast Macc-CneKTpOMETpHS.

HNurepdepomerpuyeckue MeTOAbl H3MepeHHs HaHomepeMmelleHuil. I[IpuHnun
neiictBus  s1azepHoro uHTEepdepomerpa. IlpenenbHble BO3MOXKHOCTH HMHTEPHEPOMETPUH.
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CoBMEIIICHHBIE YCTAHOBKM — D3JEKTPOHHBIE W 30HJOBBIE MHKPOCKOIBI C JIA3€PHBIMHU
UHTEpPEPOMETPAMH.

JAndpakunonHbie MeTOAbI HCCJIeI0BAHMS HAHO00bEKTOB. Judpakmmst
PEHTTEHOBCKUX JIy4eld W 3JIEKTPOHOB. YpaBHenus Jlays, ypaBHeHue Bynbda-bparros. Cesizb
YIJI0BOM IHUPUHBI AUPPAKIIMOHHOTO MaKCUMyMa M pa3Mepa o0iacTu paccesHus. ManoyrioBoe
paccessHHEe PEHTTEHOBCKUX JIy4edl M 3JIEKTpOHOB. [IpuMeHeHue Uil M3MEpEeHMs pa3MepoB
HAaHOYACTHII.

Metoasl  BbISBJIEHUSI  KBAHTOBO-pasMepHbIX J¢d¢ekrToB. JromuHecneHuus,
paMaHOBCKO€ paccesiHue. [I[pumeHenrne XuMu4ecKux 30H0B.

4. O0beM y4eOHOMH JUCHHIJIMHBI

B 3aueTHBIX B akanem.

Bunpsl yueOHoI paboThI €IMHULIAX qacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 6,0 216
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS . 2,67 96
Jlexiuu (JIek) 1,33 48
Jlaboparopusbie 3ansTus (J1ad) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositeabHas padora (CP): 2,33 84
KonrtakTHas camocTosiTenbHas paboTa 233 -
CamocTosTebHOE U3YUYCHUE PA3/ICIIOB TUCIIUILTHHBI ’ 84
Bunx konTpoOJs:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyTOYHASI aTTECTALIMS 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Bujx uTOroBOro KOHTPOJIS: JK3aMeH

B 3auetHbIX B actpon.

Bunsl yueOHol paboThl eIMHHIIAX Jacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 6,0 162
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 2,67 72
Jlexmm (Jlek) 1,33 36
JlaGopatopusie 3ansaTus (J1ad) 0,89 24
[TpakTrueckue 3ansatus (I113) 0,45 12
CamocrositeabHas padora (CP): 2,33 63
KonrtaktHas camocrosiTenpHas pabota 233 -
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHEI ’ 63
Bua konTpoJs:
DK3aMeH 1,0 27
KonrakTHas paboTa — IpoMexXyTOUYHas aTTeCTalus 10 0,3
[ToaroToBka K 3K3aMeHy ’ 26,7
Bua UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI
«Bbuosoruueckne HanHocTpykTypb» (b1.B.16)
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1. Ileab AWMCUMIVIMHBI - O3HAKOMUTH CTYACHTOB C OCHOBHBIMHU KJIaCCaMH
OMOJIOTHYECKUX MOJIEKYJ, X CTPOCHUEM U (PYHKLHUSMH, 1aTh NOHATHE O CTPOCHUU U (DYHKIHAX
OMOJOTHYECKNX HAHOCTPYKTYP B JKMBOM NPUPOJE HA MPUMEPE SHEPreTHUYECKUX MPOILECCOB B
KJIETKE, IIPOLIECCOB T'€HEPUPOBAHUS, BOCHPUATUS M IEpedaud CUTHAJIOB, MEXaHUYECKOI'O
JIBUKCHUSI.

2. B pe3yabraTe u3y4YeHUs] MCHUILVIMHBI OOy4YaloIMiicd 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnenyrommmu oomekynbTypasiMu (OK), obmenpodeccnonansubvu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

TOTOBHOCTBIO NMPUMEHATH (DyHIaMEHTAIbHbIE MaTeMaTHYECKHE, €CTECTBEHHOHAYYHbIC U
o0IIenHKeHEepHbIe 3HaHUs B Mpodeccronanbhoi aesrenpaoctr (OITK-3);

CIOCOOHOCTBIO HCIOJB30BATh HA MPAKTUKE COBPEMEHHBIC NPEACTABICHUS O BIIUSHUH
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBa MaTe€pUaJIOB, MX B3aUMOJECHCTBUH C OKpYXKaloulei
CpezoH, moJisiMu, yactuiamu u usnydenusimu (IK-6);

3Hamy:

- CTpOCHHUE, CBOICTBA U OMOOTHYECKUE (PYHKIIUN OCHOBHBIX KJIACCOB OMOMOJIEKYIT,

- cTpoeHue U paboTy HanboJee BaXKHBIX OMOJIOTHYECKIX HAHOCTPYKTYD;

- MOJICKYJISIDHBIE MEXaHU3MBbl BOCTIPUATHA, MEPEAaYdl M MpruemMa WH(GOPMAIMHA B KUBBIX
CUCTEMaXx;

- MOJICKYJISIPHBIE MEXaHU3MBI ITOJTyYSHHSI U XPAHEHUS SHEPTUH B KUBBIX CUCTEMaX;

- MOJIEKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO IBUKCHHSI B )KUBBIX CHCTEMAX;

ymemy:

- BUJCTHh NEPCHEKTHUBBl BO3MOXXHBIX OMOJIOTMYECKUX, MEAUIMHCKUX U SKOJOTHYECKHX
NPUJIOKEHUH HAHOTEXHOJIOTHH,

— CaMOCTOSITEIbHO OPHEHTUPOBATHCS B JIUTEPAType, IMOCBSMICHHOW MEIUIIMHCKUM H
OMOJOTUYECKUM NPUIIOKEHUSIM HAaHOTEXHOJIOTUH;

- BECTH JUAJIOT U COTPYAHUYECTBO C MPEACTABUTEISIMU MEAUIIMHCKUX M OMOJOTHYECKHUX
HayK;

enadems:

- HaBBIKAMM aHaJIM3a HAYYHO-TEXHUYECKOM JINTEPATypbl B 0OJACTH CTPOEHHS, CBOWCTB,
(GyHKLIUH 1 BO3MOKHOTO IPUMEHEHUSI HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOXKICHHS.

- CIIOCOOHOCTBIO UCIOJB30BaTh Ha MPAKTUKE 3HAHUS O CTPOEHUM U (PYHKIIMOHUPOBAHUU
OMOJIOTNYECKUX HAHOCTPYKTYP, B TOM YHCJIE IIPU pa3pabOTKe HOBBIX HAHOMATEPUAJIOB.

3. KpaTkoe coep:kaHue JMCHUTIHHBI

1. BBenenne. Mecto OMOXUMHHM CPEIM IPYTUX €CTECTBEHHBIX HayK. OOBEKThI N3yUCHUS
onoxumuu. CBA3b OMOXMMHM W HAHOTEXHOJIOTHMH. bHOMHUMeTHKAa. YPOBHM OpraHHM3aluu
Ouonornyeckux cucreM. buonornyeckue OOBEKThl KaK HAHOCTPYKTYPbl M HaHOMAIIMHBI.
DJNIEMEHTHBIN COCTaB )KUBBIX OpraHn3MoB. Ocobast posib BOJBI IS dKUBBIX OPIraHU3MOB.

2. Knerku u Bupycbl. OCHOBBI KiIE€TOYHOWH TeopuH. IIpokapuoTel M 3YKapHOTHI.
Crpoennie, GyHKIIMM M XapaKTEpHBIE pa3Mephbl KIETOYHBIX CTPYKTYyp. CTpoeHHe BHPYCHBIX
yactul. Knaccudukauus supycos. BzaummopelictBue BUpPYcOB ¢ KiIeTKOW. JIM30reHHBIH U
JUTAYECKHUIA TyTh. BHPYCHI Kak MPUPOTHBIE HAHOMAIITHEI.

3. BeakoBble HAaHO00beKTbl. AMUHOKHCIOTBHL: OIpeneneHue, oodmas Qopmya,
ONTHYECKas aKTUBHOCTb. buonormyeckue (yHKIUMU aMHUHOKUCIOT. CTpyKTypa aMHUHOKHUCIIOT.
Hezamennmbie aMuHOKHUCIOTHL. CTPYKTYpa M OHOJIOTHUECKUe (PYHKIMH MTENTH/IOB.

buonornueckne QyHKIMHM, XapakTEpHbIE pa3Mepbl MOJIEKY]1 O€NKOB. YPOBHHU
OpraHu3alii CTPYKTypbl OenkoB. JlenaTypauus. HaHOCTpyKTypa KOJIJIareHOBBIX BOJOKOH.
Crpykrypa u pyHKuuu remoraoduHa. CTpykTypa U GyHKIIUH UMMYHOTJI00YIMHOB.

Omnpenenenue, HOMEHKIaTypa U Kiaccupukanus depmeHToB. OcOOEHHOCTH AECHUCTBUS
(dbepMeHTOB Kak KaTanu3aTopoB. CTpOCHHE aKTUBHOTO IIeHTpa pepMeHTOB. MexaHu3M NelCTBUS
depMeHTa - TEOpHs HHAYLHHPOBAHHOTO COOTBETCTBHUS. OCHOBBI (DepMEHTATHMBHON KHHETHKH:
BIUSIHUE TemrepaTypsl, pH, koHIeHTpanuu ¢epMeHTa U cyocTtpata. YpaBHeHue Muxasnuca-
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Menren. Perynsanuss akTUBHOCTM (EPMEHTOB — KOHKYPEHTHOE€ U  HEKOHKYPEHTHOE
MHTUOMPOBAHUE, AUIOCTEpUYECKas  pPeryssiiuus, KoBaJeHTHas Moaudukamms. Kackan
(epMEHTATUBHBIX peaKklHil Ha IpUMepe CBEPTHIBAHUS KPOBH.

Kodepmentsr. Ilpumepsr kodepmenToB. DYHKIMM BUTAMHUHOB KakK KO(EPMEHTOB.
Hpyrue GpyHxuu BuTaMUHOB. [IpuMepsl BUTAMUHOB. ABUTaMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpbL. CTpoeHne U OHonorndeckne (HyHKIMH YIIIEBOAOB.
Monocaxapuasl. CTpyKTypHass M ONTHYECKas H30MEpHs MOHOCAaXapuIoB, JIMHEHWHBIE U
muknyeckne ¢opmbl. Jlucaxapuasl — caxapo3a W JakTo3a. [lonmcaxapuisl: IIeIUTION03a,
Kpaxmajl, IJINKOT€H, HWHYJIHWH, XWTUH, THAJlypOHOBas Kuciora. HaHoCTpykTypa KII€TOUHOU
CTEHKH PAaCTECHUM.

5. Jlunuabl u 6uojioruvyeckne MeMoOpansbl. bruosornueckue GyHKIUM U Ki1accuPpUKamms
munuoB. JKupusie kucnotel. Tpurmuuepunst. Bocku. @ochonunuapl. CTEpouibl, X0IeCTEPUH.
Kaporunouapi. TeprieHsl.

HanoctpykTypa KieTOYHOH MeMOpaHbl — JMIUAHBIA Oucioi, mnepudepuyeckue u
uHTerpanbHble Oenku. DyHKIMM KIETOYHBIX MeMOpaH. MemOpaHHBII TpaHCHOPT: mpocTas U
obneruennas auddys3us, akTUBHBINA TpaHcmopr. Mexanusm neiicteus Na'/K'-macoca. Poib
VOHHBIX KaHAJIOB B IPOBECHUH HEPBHOT'O UMITYJIbCA.

6. HanocTpykTrypa M (YHKIHM HYKJIEHHOBBIX KHCJI0T. XHUMHYECKHUN COCTaB
HYKJICMHOBBIX KHCJIOT, a30THCTble ocHoBaHus. YmakoBka J[HK, nanocTpykTypa XpomaruHa.
[TpyHIMIT KOMIUIEMEHTApHOCTH, BOJOPOJIHBIE CBSI3M MEXJIY a30TUCTBIMU OCHOBAaHUSIMU.
Hanoctpykrypa asoitHoit cnimpanu JTHK.

CBolicTBa TI€HETHMYECKOIO0 KOJAa, CTpoeHHE TeHOB. OpraHuszanusi TIe€HETHYECKOIo
MaTepuaia, CTpyKTypHbIE I'€Hbl M PEryJsSTOpHbIE Y4acTKH. MIHTpOHBI M 5K30HBL. Myranuu u
¢dakropsl, ux Bei3bIBatomue. Penapanus JIHK. IlpumMeps! HaciecTBEHHBIX 3a001€BaHUM.

IIponieccel mepenaun reHerndeckod wuHpopmanuu. Perumkanus JIHK, crpoenue
peruukaTuBHOW BWikM. Tpanckpunius, pabora PHK-nonumepasel. CTpoeHue TpaHCIOPTHOM
PHK. Ctpoenue u pabota pu6ocombl. OCHOBHBIE CTaIUH MPOLIECCA TPAHCIIALUY.

7. MoJiekyJisipHble MeXaHU3Mbl BOCIIPUSATHSA M NepeAadyd HHPOPMALHH.

HepBHas u rymopanbHas perynsuus opranuszma. llonstue ropmona. OcobeHHOCTH
JNEHCTBUS TOPMOHOB. MOJIEKYJISIpHbIE MEXaHU3Mbl JIEUCTBUS TOPMOHOB: MeMOpaHo-
OMOCPENIOBAaHHBI M LUTO30JbHBIA MexaHu3M. Kiaccuduxamus ropmoHoB. CTpykTypa u
Ouonoruueckre (YHKIUM HEKOTOPBIX TOPMOHOB TUNopu3a U NepuPepudecKux xKemes.
I"'opMoOHanbHBIE HAPYILIEHUS.

HepBhHas perynsauus, crpoerue akcoHoB. CTpoeHue U paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomenuaropsl. Opransl uyBcTB. [lonsTue penenropa. CTpoeHue U MOJEKYISIPHBIN
MeXaHu3M palboThl 3puTesNbHOro perentopa. CTpoeHHME M MEXaHHU3M pabOThl CIIyXOBOTO
penentopa. MonekyIsapHbI MEXaHU3M BOCIIPUATHUS BKyca Ha IPUMEPE Caxapo3bl.

8. Mexannueckoe aBu:keHue. CTpoeHre MUKpOTpyOoueK. MonekymspHasi CTpyKTypa U
paboTa KJIETOUHBIX pecHHYeK. BpalarenbHoe NBUKEHUE JKI'YTHMKOB KIETKH («HAaHOMOTODY).
CrpoeHue MbIIIEUHOM KIeTKH, MuopuOpwiel. HaHocTpykTypa axkTMHA W MMO3MHA.
MonexysapHbple MEXaHU3MBbI MBIILIEYHOI'O COKPALLEHUS.

9. MoJiekyJsipHble MeXaHM3Mbl INpeBpallleHHs] JHEPruH M BellecTBa B KHBBIX
cucremax. [lonstue meraGonusma, katabosnsMm u aHaOonusM. lleHTpanbHble MyTH OOMEHa.
KiroueBsie MeTabomThl — mupyBat U aneTuiKoA. Makpospruyeckrne MOJIEKYJIb.

AdpobHOe W  aHa’poOHOE  OKHUCIEHHE  YIJIeBOJOB. [ JIMKONMU3, €ro  CTajuH.
[MupyBatrunporenasnas peakuus. uxn Kpebca. O6mumii MaTepuaabHbIi U 3HEPreTUYECKUN
6anaHc a3poOHOT0 OKHCICHUS TIIFOKO3bI.

CrtpoeHue U pojb MUTOXOHIpHH. MexaHH3M OKHUCIUTENHHOTO (ocHOpHINPOBAHUS,
COIPsDKEHHUE TMPOLIECCOB OKUCIIEHUS M (ochopmiInpoBaHusi, poib MeMOpaHbl. MonekynspHas
OpraHu3aIys AbIXaTeIbHOW LIETIH.
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doTocuHTE3, CBETOBAss U TEMHOBAs CTaauW. MaTepuaabHbI U SHEPreTHYECKUI OanaHc
dorocunTe3a. CTpoeHue XIJIOPOIIIACTOB, CTPYKTYypa XJopodmiia. MexaHu3M CBETOBOU CTaIuu
dorocunte3a. TemHoBas cranus ¢porocuHTesa, nuki KanbBuHa.

10. JocTuzkennst " NepCcneKTHBDI
Hano6uotexHonorus.  Bo3MoxHble — OGHOJOrMyecKue
HAHOTEXHOJIOTHH U HAHOMATEPUAJIOB.

4. O0beM y4eOHOM JUCHUILIMHBI

pa3BUTHA
MEIUIUHCKUE

HAHOOMOTEXHOJJIOTHH.
IMPHUIIOKCHUA

B 3aueTHEBIX B akazem.

Bunel yueGHoi paboTh eIMHULIAX qJacax
O0mas TpyA0eMKOCTh JMCIHUIIJIUHBI 10 Y4eOHOMY IUIAHY 5,0 180
KonrakTHasi paboTa — ayJUTOPHbIE 3aHATHSI 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32
CamocrositesbHas padora (CP): 3,22 116
KonraktHast camocrositenpHasi pabota 322 0,2
CamocTosiTeIbHOE H3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI ’ 115,8
Bua konTpoJis:
3ayeT Cc OLlEHKOI - -

B 3aueTHbBIX B actpoH.

Bunet yueGHoiI paboThl eIMHULIAX qacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 3,22 87
KoHnTtakTHas camocTosTenbHas pabota 322 0,15
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHEI ’ 86,85
Bua konTpoJis:
3ader ¢ oneHKoOI - -

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI
«JIeKTHBHbIE TUCHUIIMHBI 0 PU3HYECKoii KyabType u ciopTy» (B1.B.17)
1. Heap AUCHMIUIMHBI - OBJAJCHHE CHUCTEMOW MPAKTUYECKUX YMEHUW M HaBBIKOB,

O6€CHC“II/IB3.I'OH_II/IX COBCPUICHCTBOBAHUEC

HCI/IXOCI)I/BI/I‘-ICCKI/IX

CIIOCOOHOCTEN;

pPa3BUTHUC

CIIOCOOHOCTEH HCIIONBb30BaTh pa3HOOOpa3Hble (OpMBI (UINYECKON KyNbTYpbl, CIOpTa U
Typu3Ma JJIi COXPAHEHUS U YKPEIUJICHHUS CBOETO 3/0POBbS M 3/0POBbS CBOMX OJM3KUX B
MIOBCEHEBHOM KHU3HU W TNMPO(ECCHOHAIBHONW AEATENIbHOCTH; (OPMHPOBAHNE MOTHBALMOHHO-
[IEHHOCTHOTO OTHOIICHUS K (hU3MYECKOH KyJIbType, (PU3MYECKOMY COBEpIICHCTBOBAHUIO U
CaMOBOCIIMUTAaHHWIO, YCTAHOBKAa Ha 3JI0pPOBBI 00pa3 JKU3HU; OOyYeHHE TEXHHUYECKUM U
TaKTUYECKUM MPUEMaM OJTHOTO U3 BUIOB CIIOPTA.

2. B pe3yabraTe wu3y4YeHUs IUCHHMILUIMHBI OOY4YalOIIMiici 1O mMporpamMme
0akaJlaBpHAaTAa J10JI/KEH:

Obnadams cnenyronumu 00mekyasTypHbiMU (OK) kKoMmeTeHITusIMHU:

CIIOCOOHOCTBIO K CAMOOPTaHMU3alK U camooOpazoBanuto (OK-7);

CTIIOCOOHOCTBIO HICTIONIB30BaTh METOJBI W CpeAcTBa (U3NYECKOH KYyJIbTYPHI  JUIS
oOecrieueHns OJTHOLIEHHOH colMabHOM 1 npodeccnonansHoi nesrenpHoctH (OK-8);
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3namo:
- HAyYHO-TIPAKTHYECKUE OCHOBBI (PU3MUECKON KYJIBTYpHI U CIIOPTA;
- BJIUSIHUE O3/JOPOBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCIIUTAHUS HA YKPEIUJICHHUE 310POBbSI,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN M BPEIHBIX IPUBBIYCK;
- CIIOCOOBI KOHTPOJISI U OLICHKU (PU3NYECKOTO Pa3BUTUA U (PU3UUECKOM MOATOTOBIEHHOCTH;
- MpaBWJa U CHOCOOBI TUIAHUPOBAHHS WHAMBHUIYAIbHBIX 3aHSATHHA PAa3JIMYHOM LIEIeBOM
HaIlpaBJIECHHOCTH;
- cnoptuBHbIe Tpaguuuu MXTU-PXTY um. [I.1. Menneneesa.
Ymemy:
- BBINOJHATh WHAWBUIAYAIBHO IOJ0OpaHHBIE KOMIUIEKCHI MO (M3UYECKOH KyIbType H
pa3IMYHBIM BUAAM CIOPTa;
- OCYILECTBIISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M cOOII0/aTh MpaBHiia
TUTHEHbI U TEXHUKH 0€30IaCHOCTH;
- OCYHIIECTBJISTH TBOPYECKOE COTPYAHHYECTBO B KOJUIGKTHBHBIX (hopMax 3aHATUH
(U3UYECKON KYJIbTYPOU U CIIOPTOM;
- BBIIIOJIHATH IIPUEMBI 3aIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKH.
Braoemy:
- CpeACTBaMH M METOAAMHU YKPEIUICHHsS WHAWBHIYATBHOTO 3JI0POBBs, (U3NIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;
- TOJKHBIM YpOBHEM (PU3NYECKOI TOATOTOBICHHOCTH, HEOOXOJMMBIM JIJIsl Ka4Y€CTBEHHOTO
yCBOEHHUS NPO(hEeCCHOHATBHBIX YMEHHIl W HaBBIKOB B Ipoliecce OOydeHHUs B By3e, IS
oOecrieueHns TOJTHOLIGHHOW CONMAaNbHOW M MPO(PECCHOHATBHON JESATEILHOCTH TIOCHE
OKOHYaHUS y4eOHOTO 3aBEICHMUS;
- TEXHUYECKUMHU U TaKTUYECKMMH HaBbIKAMU B OJTHOM U3 BHJIOB CIIOPTA;
- HCIOJNb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOW NEATENbHOCTH U
MMOBCETHEBHOW KU3HU.

3. Kpartkoe coaep:xaHue JUCHHUILIAHBI

[IpenycMoTpeHbl TpakTHYeCKHe 3aHATUs oOydaromierocss B OakajaBpuare IO
muctuminie «@usuueckan Kyavmypa u cnopm (3J1eKmueéHbvle Oucyuniunsl)» B oobeme 328
akaj. 4yacoB / 246 acTp. 4acoB B TeYeHHUE I1ecTH cemectpoB (mo 32 akaa. 4. B 1 u 6 cem., mo 66
yac. B Kaxaom 2, 3, 4 u 5 cemecrpax).

KoHTponp ycmeBaeMOCTHM CTYAEHTOB BEAETCA IO MPHUHITOM B  YHUBEPCHUTETE
PEUTUHIOBOU CUCTEME.

IIpakTnyeckune 3aHATHSA.

Kaxxnplii pasaen nporpaMMbl UMEET B CBOEH CTPYKTYpPE IPAKTUYECKHUE 3aHITHS.

[IpakTiueckuii pa3aen nporpaMMbl peaau3yeTcsl Ha y4eOHO-TPEHUPOBOYHBIX 3aHITHUSIX B
y4eOHBIX Tpymnnax no odumeil GU3nIecKoi MoAroToBKe U M30paHHBIM BUaM CIIOPTA.

[IpakTnueckue (y4eOHO-TPEHHUPOBOUHBIE) 3aHATUS  Oa3HpPylOTCS Ha  IIHPOKOM
WCIIOJB30BAaHUN TEOPETUYECKUMX 3HAHUH M METOJUYECKMX YMEHUH, Ha IIPUMEHEHUU
pa3HoOOpa3HBIX CpeAcTB (U3NYECKON KYNbTYphl U CHOPTA, CHOPTUBHOW M MpodeccHoHaNbHO-
IIPUKIJIATHON TOATOTOBKH CTYJEHTOB.

[IpakTueckue 3aHATHS T[OMOTalOT MPUOOPECTH ONBIT TBOPYECKOW MPaKTUUECKON
JeSITebHOCTH, PAa3BUBAIOT CaMOCTOSTENbHOCTh B (PU3MUECKOW KyJIbType M CHOpPTE B LEIIX
JOCTHXKEHUST (U3UYEeCKOro coBeplieHcTBA. [loBbIIIAIOT ypoBeHb (YHKIMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAlIPaBICHHO (POPMUPYIOT Ka4eCTBA U CBOMCTBA JINYHOCTH.

[IpakTrueckue 3aHATHS COCTOST W3 CHENHAIBHOW (U3UYECKON TIOJITOTOBKH |
COpPEBHOBATENIBHOMN MOJATOTOBKH.

Kputepuem ycnemHocTy ocBoeHUsi yueOHOro maTepuaia SIBISETCsl IKCIEpTHas OLEHKa
IIpenoAaBaress, YUYUTHIBAIOLIAS PeyiApPHOCb NOCEUW|eHUA O00A3AMEeNIbHbIX NPAKMUYECKUX
3anAmuil, BHINOJHEHHE YCTAHOBJICHHBIX HA JaHHBIM CEMECTp KOHTPOJbHBIX HOPMAaTHBOB
(TecToB) oOmiel (U3NYECKOH M CIOPTUBHO-TEXHUYECKON MOJTOTOBKU JUIS OTJEJBHBIX TPYIII
Pa3IMYHON CIOPTUBHOM HAINPABJICHHOCTH.
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C menplo ompeAesieHus] TPYNIBl 3I0pOBbS O0ydYaIOIIMUXCsA, B Hadaje ydeOHOTO rojaa
Kadeapa (U3NYECKOrO BOCIUTAHHMS KOHTPOJIMPYET NPOXOXKACHUE CTYACHTAMH BpadyeOHOTO
KOHTPOJISI, TpPHHUMAs MEIAUIIMHCKHE 3aKIIOUEHUs O TPYIIe 3J0POBbS JUIA 3aHIATHH 10
(GU3HYECKON KYIBType W CHOPTY M3 TOPOJCKHX IMOJHKIMHUK MO MECTY YKUTEIbCTBA CTY/ICHTA,
I'IT Ne 219, MemMIIMHCKUMX UEHTPOB, MMEIOIIMX JIMIEH3UI0 Ha MpaBO NPEAOCTaBICHUS
MEUIIUHCKUX YCIIYT.

ITo pe3ynpTaTaM METUIIMHCKOTO OCMOTpPA MPOMCXOIUT PACIPEICICHHE CTYACHTOB I10
y4€OHBIM OT/IEIICHUSM.

B ocrosnoe oTnenenne pacnpenenstoTcs CTYASHThI, HA OCHOBAaHUH JIaHHBIX BPauyeOHOTO
KOHTPOJISL, UMEIOIIINE OCHOBHYIO MJIM MOJITOTOBUTEIIBHYIO IPYIIITY 3/I0POBbSI.

CTyaeHTbl, TOJYYHMBIIHE CICHHAIBHYIO MEIUIMHCKYIO Tpynny «A» umu  «by,
pactupeieNiIioTcs B CHeyudaibHoe MeOuyuHckoe OTAeNneHue. [l yka3aHHOW KaTeropuu
CTYJICHTOB pa3paboTaHa OTAeNIbHas IporpamMmma.

B cnopmuenoe otnenenue 3auncasitoTCs CTYICHTHI, UMEIOINE CIIOPTUBHBIE Pa3psiibl WU
XOpOITyl0 (PU3MUECKYIO TOJITOTOBKY, ITO3BOJISIONIYI0O MM OBITh 3a4UCICHHBIM B COOpHBIC
KOMaHJIbl YHUBEPCUTETA IO PA3NIMYHBIM BHUAAM cropTa (MEIUIMHCKas TpyIa 30pOBbs —
OCHOBHAs! WJIM MOJTOTOBUTEIIbHAS).

No Paznen mucnumianHe! Bcero, Yacos
/o aKageM. 4. 113
1. | Pa3men 1. OcHOBBI OCTPOEHUS 68 68
03/10POBUTEIbHOI TPEHUPOBKH
1.1] O3g0poBuTEIBHAS HAIIPABICHHOCTh — KaK 17 17
BaKHEHIINN IPUHLIUII CUCTEMBI (PU3UYECKOTO
BOCIIUTAHHUS
1.2 OcHOBBI TOCTPOCHUS 03I0POBUTEIHHOM 17 17
TPEHUPOBKHU
1.3] ®u3KyIBTYPHO-03/I0POBUTEIHHBIC METOIUKH U 17 17
CUCTEMBI
1.4} Ouenka cocTOsIHHS 3J0POBbSI 17 17
2 | Paznen 2. /IBurarejibHbIe BO3MOKHOCTH 224 224

YeJI0BeKa — BOCIUTaHue (pu3nvecKkux
KkauecTB. BOCKI'TO

2.1 losiBnenue u BHeApeHue kommiekca ['TO 56 56
2.2| BocriutaHue pU3NYECKUX KaYeCTB 56 56
o0yuaromuxcs
2.3] Bocruranmne ruOkoctr 56 56
2.4 TToaBMXHOCTE IBUTATEILHOIO HABBIKA. 56 56
B3anMocBsI3b U3HYECKUX KAYeCTB
3 | Pazaen 3. MeTroauka opranu3anuu u 36 36

NMPOBEJACHUSA CIIOPTHUBHBIX COPEBHOBAHUI U
(pu3KYIbTYPHO-MACCOBBIX MEPONPUATHI.
JTHKA (U3MYECKOIl KYJbTYPbI U CHIOPTA

3.1] XapakTepuCcTHKa CHOPTUBHBIX COPEBHOBAHUIA U 9 9
(bU3KYIBTYPHO-MACCOBBIX MEPOIIPHATHI
3.2] Opranu3zaiusi ClIOPTUBHBIX MEPOTIPHUSITHIA 9 9
3.3| HpaBcTBeHHbIE OTHOLIEHHSI B CIOPTE 9 9
3.4| IlpodunaxTrka HapyIICHUH CTIOPTHBHOM STHKH. 9 9
BAJIA
UTOro 328 328
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4. O0beM y4eOHOI TUCHMIIIIHHbI

B 3aueTHEBIX B akanem.

Bunpl yaeOHOI paboThI eIIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY - 328
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI - 328
[Tpaktuueckue 3ansatus (I113) - 328

Bua xourpoJs: 3ader - -

B 3auerHbIx B actp.

Bunel yueGHoit paboTh eIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IIAHY - 246
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI - 246
[Tpaktuueckue 3ausatus (I113) - 246

Bua konrpousi: 3auer - -

4.4.3 IucuMminHbl BApMATUBHOM YaCTH (JUCHHUILIMHBI 110 BLIOOPY)

AHHOTaN U padoyeil MPOrpaMMbl AU CHUIIIMHBI
«Pycckuii s3bIk M KyabTypa peun» (B1.B.J[B.01.01)

1. 1. Hens aucuumimuel - TOBBIIIEHHE OOMIeH HIPO(ECCHOHATBLHOM KYIbTYpPhI
peueBoro OOIICHHUS CIEIHAINCTa, CIIOCOOHOTO PEeaM30BbIBATH CBOM KOMMYHHUKATHBHBIC
MOTPEOHOCTH B COBPEMEHHOM OOIIECTBE HA OCHOBE NPUHIMUIOB 3(PPEKTUBHOCTH,
KOMMYHHUKATHBHOH 1€JIECO00PAa3HOCTH B KOM(OPTHOCTH, JTUYHOTO JTOCTOMHCTBA, BHICOKOH
o01elt ¥ MpoheCCHOHATBHON KYJIbTYPbI, YBOKEHUS K JIPYTUM JIFOJISIM.

2. B pe3yabraTre wu3y4YeHHs] IUCHUILUIMHBI OOydawIuiics 10 mporpamme

0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

CIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOM W MHCBMEHHOH (opmax Ha pycckoM U
WHOCTPAHHOM  sI3BIKAX JUIA  PEIICHUS 3aJad  MEKIMYHOCTHOTO W MEXKKYJIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO  WCIOJB30BaTh COBPEMEHHBIC HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH, TJI00albHble WH(OPMAIIMOHHBIE pECcypchl B HAyYHO-HCCIEAOBATENbCKOW U
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B O0JAaCTH MaTepUATIOBECHUS W TEXHOJOTUH
marepuanos (ITK-1);
3HATh:

- OCHOBHBIE TIOHATUS TUCIUIUIUHBI: S3bIK, peub, MeKCH, (QYHKYUOHANbHbIE CMUIU, peyesdsl
cumyayus, A3bIKOBAsL TUYHOCb,

- crieuu UKy YCTHOM ¥ MUCbMEHHOU peun;
- 0COOEHHOCTU COBPEMEHHOMN COIMOIMHIBUCTUYECKON CUTYaLINY;
- 3THUKY M 3THKET NPO(ECCHOHATIEHOTO PEYEBOTr0 OOIIEHUS;

- crnenu(uKy HAydHOTO SI3BIKA, KAHPHl HAYYHOTO CTHJISA PEYH, KOMITO3UITMOHHYIO CTPYKTYpPY U
cpenctBa oopmiieHUs: HAyYHOU paboTHI;

- 0COOEHHOCTH O(UIIHATIEHO-AETIOBOTO CTUIISL, IPAaBUJIa COCTaBJICHUS IOKYMEHTA,
- HOPMBI JINTEPATYpPHOTO S3bIKA;

- IIpaBUJia MOATOTOBKH TCKCTOB Pa3HbIX BUIOB Hy6J'II/I‘{HOP0 BBICTYIUJICHUS, TIPUCMBI y6e)KIIeHI/I$I
M 3aKOHBI KOMMYHUKAaIINH,
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yMeTh:

- JIOTUYECKH BEPHO, ApPTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO M TUCBMEHHYIO PEYb;

- TpaHchOPMHUPOBATH MUCEMEHHBIN TEKCT B YCTHYIO GOpMY peun;

- CO3[aBaTh Ha OCHOBE HAYYHOI'O IIPOM3BENEHUS BTOPUYHBIE KAHPbl NMHCbMEHHOI'O TEKCTa
(maH, Te3UChl, aHHOTAIMIO, pedepar), ciaeayss HopMaM HayqHOU peuu;

- COCTaBIIATH JICJIOBBIE JOKYMEHTHI B COOTBETCTBUU C HOPMATHUBHBIMU TPEOOBAHUSIMU;

- OTJIMYATh KOJU(PHUIMPOBAHHYIO PeUb OT HEKOAM(PULIMPOBAHHOM;

- HAXOJHUThb B TEKCTE pEeUYEBBIEC OIIMOKU U YCTPAHATD UX;

- QAHAJINW3UPOBAaTh TEKCT C TOYKM 3PEHUS CTUWIEBBIX OCOOCHHOCTEH M HCIIOJIb30BaHUS
M300pa3UTEIbHO-BbIPA3UTEIbHBIX CPEACTB S3bIKA;

- COCTaBJIATH TEKCT MyOIMYHOTO BHICTYIIJICHUS PA3HBIX KAHPOB;

- BBICTYNAaTh MyOJIMYHO U yYaCTBOBATh B AUCKYCCHUU;

BJIaJIeTh:

-HaBBIKAMHU I'PAMOTHOI'O ITMUChMa HA FTOCYJApPCTBEHHOM PYCCKOM SI3BIKE;

- KyJIbTypoi npodeccruoHalbHO-1€TI0BON U HAYYHON peyd B MUCbMEHHOHN U YCTHOH dopMme;

- HaBbIKaMH Y(PPEKTUBHONH KOMMYHHKAIIMH B Y4€OHOH M MPOQPECCHOHATIBHON JesITeIbHOCTH
(my0AMYHOTO BBICTYIIEHUS, apIyMEHTALlUH, BEJCHUS JJUCKYCCHUH).
3. KparTkoe cojep:kaHue JUCHUTIHHBI

Paszoen 1. Beeoenue ¢ npeomem
1.1. Pycckmii sI3bIK M KYJbTypa pedyd KakK NpeaMeT, KaK COCTABJISIOIIAS KU3HEHHOI0 H
npogeccuOHAIBLHOIO ycmexa. 3aadu U MECTO Kypca B IMOATOTOBKE OakalaBpa, CIeHaIncTa u
maructpanTa. [IpoGiema mpecTika U MPaKTHIECKOW BOCTPEOOBAHHOCTH PEYEBON KYIBTYpPHI B
Hame BpeMs. OCHOBHbIE TOHATHS Kypca BrusHue s3bika Ha (opMupoBaHHE JMYHOCTH
YeJIOBEKA, IIOHATUE A3bIKO6AA JTUYHOCHLD. HcTopuueckue cBENEHUS O PYCCKOM SI3bIKE.
CoBpemenHast peueBas cutyanust koHa XX — Hayana XXI BB.: paspyuienue opporpapuieckux
U CTWIMCTUYECKUX HOPM, CTPEMUTEIbHBIN pOCT OLIMOOK, H3MEHEHHE OP(HOIMUIECKUX HOPM.
1.2. KomnoHeHTBI cuTyanuu o01eHNs ¥ YCHEIIHOCTh KOMMYHMKauM. [lousatus odwenue u
peuesana cumyayusn. llenm oOmeHNs (KOMMyHHKATHBHBIC Iieiid). PedeBbie OMUOKU W
KOMMYHHUKaTHBHbIE HEyJaud, BO3MOXHbIE HX NpU4YMHbl. KOMMYyHHMKAaTHBHAs KOMIETEHIUS
Hocutenss PS5l — ymeHHMe cTpOUTh M BOCHPHUHMMATH YCTHBIE M IUCBMEHHBIE TEKCTBI Pa3HBIX
JKAHPOB B PA3JIMYHBIX CUTYaIUsIX OOIIEHHUS, TEM CaMbIM JIOCTUraTh CBOMX LieJIel, HE Hapylas
MPUHIIUIIOB KYJIbTYpbl, MOPAJIH, KOMMYHHUKAaTUBHON KOM(OPTHOCTH.
1.3.  Mmuoroo6pa3ue 3bIKOBbIX cpecTB. OTOOP A3BIKOBBIX CPEACTB, 0(ecneYnBaOIINX
3p(PeKTHBHYI0 KOMMYHMKALMIO B ONpEIeJeHHON CHUTyauMu. TUIbl PEeUeBBIX CUTYalUd U
(GyHKIIMOHAJIbHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PYCCKOTO si3blka. POpMBbI peud (MUCbMEHHAast
U yCTHasA) U ux crneunduka. MoHosor u auanor (noauior). @yHKIMOHANIbHbIE CTUIN (Hay4YHBIH,
o(uIManbHO-IEN0BON, MyOIUIIMCTHYECKU ).
Pa3zoen 2. Kynomypa nayunoii peuu u 0enogoit peuu
2.1. JIMHrBHCTHKA HAY4YHOro TekcTa. OCOOCHHOCTM HAy4YHOTO CTWIS peudd. TepMHHBI,
O0COOEHHOCTH HayYHOW TEPMHUHOJIOTUHU. Pa3HOBUIHOCTH HAYYHOTO CTHIISL (COOCTBEHHO HaY4HbIH,
y4yeOHO-Hay4yHbll, Hay4YHO-MH()OPMAIMOHHBINA, Hay4yHO-yOnuuuctuueckuit). Cnenuduka
MCIIOJIb30BaHUS DJIEMEHTOB PA3JIMYHbIX A3BIKOBBIX YPOBHEH (JIEKCHUYECKOr0, MOP(OIOrHIECKOro,
CHUHTAaKCUYECKOI0) B HAyYHOH peyH.

1.2. Odopmiienne HayuyHol padoThbl. OpraHuzanus HAy4HOrO TEKCTa. Buabsl kKoMmmpeccuu
HAY4YHOTO TEKCTa: KOHCIEKT, IUIaH, Te3HChI, BUAbI pedepaToB. KaHpbl yCTHOW HAaydyHOU peuu.
Kpatkast xapaktepucTtuka peepaTuBHOTO COOOIIEHUS, JTEKIHH U T0KIa/a.

1.3. Ocob0ennoctu opUUHMAIBHO-AeT0BOr0 cTHiasA. IlncbmMeHHble ¢GopMBbI 1€JI0BOH peyH.
OdunuanbHO-1€10BOM CTUJIb PEYH, €ro JEKCHKO-TPaMMAaTHUYECKHE OCOOEHHOCTH, pEuYeBbIE
KJIUIIIE; €ro Pa3HOBHAHOCTH (MOJACTHIM) M cepbl (PyHKIMOHUPOBAHUS (aIMUHUCTPATUBHAS,
IpaBoBasi, JUIUIOMAaTUYecKas), >KaHpPOBOoe pazHooOpaszue. HoBble sBieHuss B O¢uUIMAIBHO-
JIEIOBOM CTHUJIE.
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JKaHpbl MUChMEHHOM JE0BOM KOMMYHUKAIHMK. JJOKyMEHTBI JIMYHOTO TI0JIb30BaHUS (3asBIICHUE,
pacnucka,  JOBEpPEHHOCTb,  XoJaTaiWcTBo,  aBToOuorpadus,  pestome).  CuyxeOHas
KOPPECIOHIEHIUS (J1€]I0BOE MMCbMO U €0 BUJIbl, UHCTPYKIINS).
1.4. Ycruble ¢opmbl aesnoBoil peun. OcoOCHHOCTH YCTHOH JIeNOBOM peud (couyeTaHue
9JIEMEHTOB MPO(eCcCHOHATBHOTO, JEJIOBOI0 U  pa3roBOPHOro s3bIKOB). HarnumonanbHbIe
0COOEHHOCTH PYCCKOTO PEUYEBOI0 ITHKETA U JICJIOBOI peueBON ITHKET.
Pazoen 3. Hopmamuenwlit acnekm KyJabmypol pequ
3.1. OnpenejieHue HOPMATUBHOCTH M BAPUAHTHOCTH. OpdosrnuyecKkue HOPMbI PYCCKOI0
JIMTEPATYPHOro si3bIKa. SI3pIkOoBas HOpMa, €€ POJb B CTAHOBJICHUU U (YHKIIMOHHPOBAHUU
PYCCKOTO JINTEpPaTypHOTO si3bika. OmnpeneneHre NOHATHH Koaudukanus u ¢GakTop COUUaIbLHOrO
npectuka. [loHATHE BapMaHTHOCTH S3BIKOBOM HOpPMBI. [IpaBMIIBHOCTE M MacTepCTBO pEUH.
PazHOBHIHOCTH S13BIKOBBIX HOpM. [Ipon3Hnocurensabie HOpMBI PA (opdosmus).
3.2. Jlekcuueckue HopMbl PJISI, npu4yuHbl X HapymieHusi. 3HaYECHUE CJIOBA U JIEKCUYECKas
COUYeTaeMoCTh. TOUYHOCTh pPeUH: MPABUIBHOCTH BHIOOPA CIIOBA U3 psijia €AUHUL], OJU3KUX €My IO
3HAYEHUI0 WM 1O ¢GopMme (CHHOHMMBI, TApOHUMBI, OMO(OHBI). DPYHKINOHATHHO-CMBICIOBAS
IIPUHAUIC)KHOCTh  CJIOBAa. YMECTHOCTb  HMCIIOJIB30BAaHMsA CJIOBA B TOW WJIM HHOHU
KOMMYHUKAaTUBHOM cuTyaluu. VHOSA3bIYHBIE CIIOBA B COBPEMEHHOM PYCCKOM peum.
PacnpocTpanenHble JeKcHYeckue OMMOKH: IJICOHA3M M TaBToNorusa. Pycckas ¢paszeonorus u
BBIPA3UTEIbHOCTh PEYH.
3.3. I'pammaTnyeckne Hopmbl PJISI, cayyam ux Hapymenus. OCOOEHHOCTH pPYyCCKOIO
cioBooOpaszoBanusi. Ctporoe coOnoeHre MOP(OIOTUIECKHX HOPM COBPEMEHHOTO PYCCKOTO
a3bIKa. TpyAHbIE Cllydan yoTpeOIeHHs] UMEH CYIIeCTBUTENbHbBIX. VI3MeHeHUs, TPOUCXOIINE B
ynoTpeOIeHUN YUCIUTENbHbIX. CHHTAaKCHMYECKHE HOPMBL: TpPYAHBIE CIlydal HMEHHOTO U
rJ1arogpHOro ympasieHus. CoriacoBaHue TMOJJIeKaIIer0o MW ckazyemoro B (opmax uucia.
YnorpebieHue eenpruiacTHBIX 000POTOB.
3.4. Opdorpapuyeckne u mnyHkryauuonubie HopMmbl PJIS. Opdorpaduueckue u
MYHKTYallAOHHbIE HOPMBbI, AaKTyaJlbHbIE [UJIsl JI€JIOBOTO IKChbMA: IPABONHUCAHHE MPHUCTABOK,
cy(hHrKCOB M OKOHUAHHN pa3HBIX YaCTEH PEeUH, MPEAJIOrOB, YaCTHUI], yIOTpeOIeHNE MPOMMCHBIX
OyKB, yrotpeOeHre 3HAKOB MPENUHAHMS B IPOCTOM U CIIOKHOM TMPEUIOKEHUSX.
Pazoen 4. Ilpasuna noozomosku nyoauuHozo 6bICHLYNIEHUA.
4.1.IlpaBuna noAroTOBKM NYyO0JMYHOr0 BBICTYIJIEHHSI — MoOHoJiora. OcoOeHHOCTH
NyOJIMIIUCTUYECKOTO CTHIIA peud. [IoHsATHE YCTHOTO MyOJUYHOTO BBICTYIJICHUS, €r0 BUABI U
oOmue TpeOOBaHUS K MOATOTOBKE MYOJMYHOTO BBICTYIJIEHHS B 3aBUCHUMOCTH OT II€JU
BBICTYIUICHHS: MH(QOPMAIMOHHOE (M PEKJIAMHOE) BBICTYIJICHUE, MPOTOKOIbHO-ITUKETHOE U
IpaBWjia TOJTOTOBKM MO3APAaBUTEIbHBIX M  IMPUBETCTBEHHBbIX pedeld. OcobeHHocTn
aprymeHTupymouiei (yoexxaaromeit) peuu, BUbl yoexxaromei pean
4.2. OCHOBBI MOJIEMHYECKOI0 MacTepcTBa. Posib MyOJIMYHBIX JUCKYCCHM B COBPEMEHHOM
obmiecte. [lonarue cropa, ero uenu u Buabl. [loAroToBka K IMCKYCCHM U MpaBWJIa y4acTHs B
HEW.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auerHbIX B akaznem.

Bunel yue6HoI paboTh eANHULAX yacax
O01as TpyA10eMKOCTh JMCHUILIHHBI N0 Y4eOHOMY IJIAHY 2,0 72
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS . 0,89 32
Jlexmm (Jlek) - -
[Mpaktnyeckue 3ansatus (I13) 0,89 32
CamocrositensHas padora (CP): 1,11 40
KonraktHas camocrosiTenbHas pabota 111 0,2
CaMocCTOATENbHOE N3YUYEHHE PA3AEIOB IUCLUIIIMHBI ’ 39,8
Bua konTpoJs:
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3auer - -

B 3aueTHbIx B actposn.

Bunet yueGHoi paboTh eIMHULIAX Jacax
O01mas TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4e0HOMY ILUIAHY 2,0 54
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 0,89 24
Jlexuuu (Jlek) - -
[Tpaktaeckue 3arstus (I13) 0,89 24
CamocrositensHas padora (CP): 1,11 30
KonTakTHas camocTosTensHas padora 111 0,15
CaMocTosATeIbHOE U3YYCHHE PA3ACIIOB IUCIIUTUTHHBI ’ 29,85
Bua konTpoJ:
3auer - -

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIMHBI
«Kyastyposorus» (b1.B./1B.01.02)

1. Henp AUCHUILIMHBI - TPUOOPETEHUE CTYIEHTAMH KOMIUIEKCHBIX 3HAHUM O
NPUHIUIAX ¥ 3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHUS KYJIBTYpHl B 0OmIecTBE, (POPMHpPOBAHUE
IIMPOKOTO CIIEKTpa LEHHOCTHBIX OPHUEHTALMNA, BOCIHUTAHHE TEPIUMOCTH W YBaXEHHUS K
cUCTeMaM WJEaIOB W L[EHHOCTEH JApYroro KyJIbTYpHOTO THIIA, HWHTEIUIEKTyaJbHOE U
HPABCTBEHHOE Pa3BUTHE CTYACHTOB.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI OOy4YaloIIMiicd 1O mporpamMmme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMU:

CIOCOOHOCTBI0 K KOMMYHHMKAIIMM B YCTHOH W TNHUCBMEHHOH (hopMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a/ad  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO  MCIOJIB30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00albHble WH(OPMAllMOHHBIE pECypchl B HAyYHO-HMCCIEI0BAaTENbCKOW U
pacyeTHO-aHAINTHUYECKON JEATeNbHOCTH B OOJIACTH MAaTE€pHAJOBECHUS M TEXHOJOIMU
marepuanos (ITK-1);

3Hamy:

- TIOHSATHIHBINA anmapaT KyJIbTypOJOTHH; TEOPETHUECKUE OCHOBBI KYJIbTYpPOJIOTHH;, YMETh
OOBSICHUTh (PEHOMEH KYJbTYpBI, €€ POJIb B UEIOBEUECKOMN KU3HEIEATEIbHOCTH; (DOPMBI M THIIBI
KYJBTYPBI; CIOCOOBI PHOOPETEHHSI, XpaHEHHSI M TIEPEIaui COIMOKYIBTYPHOTO OIBITa; 0a30BbIE
LEHHOCTH KYJIBTYpPBbl; TEOPUIO U HCTOPUIO MEKKYJIBTYPHOH KOMMYHHKALIUY;

ymemy:

- TPUMEHSTH T[OJIyY€HHBbIE 3HaHUS B TIpolecce; o0yafaTh KyJIbTYPOJIOTHYECKOH
KOMIIETEHTHOCTBIO, IPEANOJAralomell HaJIWu4he ONPENEICHHON COBOKYIHOCTH 3HAHW;
CaMOCTOSITENIbHO OCBAWBATh IICHHOCTH MHUPOBOM U OT€YECTBEHHON KYJIbTYPHI;

gnademsn:

- COBOKYITHOCTBIO 3HaHHUI, 00€CNEeuMBAIOUIMX IIHPOKYIO JPYIUIHMIO M KYyJIbTYPHBIH
KPYro30op; HaBBIKAMH TPOJYKTHBHOTO JIEJOBOTO OOIICHUS C MPEICTABHTEISIMUA Pa3TUIHBIX
KYJIBTYp; YBaK€HHEM K KYJIbTYPHBIM IIEHHOCTSIM.

3. KpaTkoe coep:kaHue JUCHUTINHBI

OcHoBHBIE TpOOJIeMBbl Teopuu KyIbTypbl. KynbTyposnorus kak Hayka. IIpobiema
MIPOMCXOXKICHUSI U OTpeeTeHNsT KylnbTypbl. CHcTeMa KyIbTYphl, CTPYKTYpPHAs IEJIOCTHOCTh U
3aKOHOMEPHOCTH (PyHKIIMOHUpOBaHUA. Mojenu cucteMHoro noaxoja. Kynbrypa kak 3HaKOBO-
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CHUMBOJIMYECKass cucreMa. JlMHaMumKka M THUIOJOTu3auus KyinbTypel. IIpoOGneMsl auHaMuku
KylbTypbl. Turnonoruzauus KyiabTypsl. [IoOHATHE COBpEMEHHON KYyJBTYPBl U POJb POCCUHCKON
KyJbTYpBl B €€ JaibHeleM pa3sutuu. [lonmponnus MupoBoi KyabTypsl. MUp KyJbTyphl U €€
KyJIbTypHBIE MHpPBL. B3anmojeiicTBue KylnbTyp: OCOOEHHOCTb, B3aUMOCBS3b, JHMAJIOT.
JloMHHAHTBI KylbTYpHOrO pa3ssutus Poccun.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHbIx B akanem.

Bunpl yueOHoli paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS . 0,89 32
Jlexuuu (Jlek) - -
[TpakTuaeckue 3arstus (I13) 0,89 32
CamocrositeasHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbHas paboTa 111 0,2
CamMocTosATeIbHOE U3YUYCHHE PAa3AeNOB IUCIUTIIHMHBI ’ 39,8
Bunx konTpoOJs:
3auer - -

B 3auerHbIx B actpos.

Bunel yue6HoI paboThl eAVHULAX yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS 0,89 24
Jlexumu (Jlek) - -
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 1,11 30
KonTakTHas camocTosTensHas paboTa 111 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 29,85

Bua konTpoJs:

3auer - | -

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«BpIYMCINTEbLHAS MATEMATHKA B MATEPHAJIOBEAeHUH H TEXHOJIOTHH
HaHoMaTepuaJioB U HaHocuctem» (B1.B.JB.02.01)

1. Heab AUCUMIJIMHBI - JaTh CTYIEHTaM TEOPETHYECKHE 3HAHHUS MW HAYYHUTh
NPAaKTUYECKUM YMEHHUSM U HaBBIKAM HCIOJb30BAHUS COBPEMEHHBIX MAaTEMAaTHYECKHUX METO/I0B
pacueToB, pacyeTHBIX HCCIEIOBAaHUM, aHaM3a, ONTHMH3ALWU HHXEHEPHBIX MPOIECCOB C
npuMeHeHHeM si3bika PythOn it pemieHusl IIMPOKOrO Kpyra 3agad  BBIYHCIHTEIBHOM
MaTEeMaTHKH.

2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI OO0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpuaTa J10JI7KeH:

Obnadamys cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

CMOCOOHOCTBIO pelaTh CTAaHAAPTHBIE 33Ja4l MPO(PECCHOHANBHON JAEATENIbHOCTH Ha
OCHOBe MH(OpMaMOHHON 1 OubnHuorpaduyeckoi KyabTyphl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM M C YYeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3omacHoctu (OITK-1);
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TOTOBHOCTBIO NMPUMEHATh (DyHIaMEHTAIbHbIE MaTEMaTHUECKUE, €CTECTBEHHOHAYUHbIE U
o0IIenHXeHEpHbIC 3HaHUs B podeccronanbHoi aesrenbroctu (OI1K-3);

CIOCOOHOCTBIO  HCIOJIB30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHO-KOMMYHHUKAI[IOHHBIE
TEXHOJIOTUH, TJI00aNbHbIe HWH(POPMALMOHHBIE PECYpChl B HAYYHO-HCCIEIOBATEIbCKONH U
pPAcYETHO-aHAINTUYECKON AEATeNbHOCTH B OOJIACTM MAaTEepPUAJIOBEINCHUS M TEXHOJOIMU
matepuaios (ITK-1);

3namo:

- BBIYHCIHUTEIbHBIE M QJITOPUTMUYECKHE AaCHEKTHl, HEOOXOIUMBIC ISl NPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOI MaTeMaTHKH, B yacTHOCTH Python;
- METOIbl ¥ AJITOPUTMBI JIJIsl pEIICHHS] HHKCHEPHO-TEXHUYECKMX PAacUeTHBIX 3a/1a4;

Ymems:

- (hopManu30BaTh 3a/1a4M BEIYUCIUTEIILHOW MAaTEeMaTHKH;

- [pPUMEHATh I[IOJIyYCHHbIC 3HAHUSA IPU PEIIEHUM MPAKTUYECKUX HHKEHEPHO-
TEXHUYECKUX PACUETHBIX 3a/a4  BBIYMCIUTEIBHOM MAaTEeMaTUKH, C  HCIOJIb30BaHUEM
COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOI MaTeMaTHKH, B yacTHOCTH Python.

Braoemy:

- METOJaMM IPHUMEHEHHUs COBPEMEHHBIX CHUCTEM KOMIIBIOTEpDHOW MaTeMaTHKH, B
yactHocTu Python;

- CIIOCOOHOCTBIO IIOCTAHOBKM M PEILEHUs] MH)KEHEPHO-TEXHUYECKUX pPacyeTHBIX 3a7ay
BBIYUCIUTEIFHOW MAaTEeMaTWKH M HABBIKAMHA HMHTEPIPETAMM W TPUMEHEHHS MOTydaeMbIX
pe3yJbTaTOB.

3. KparTkoe coep:kaHue JUCHUTIHHBI
Beenenne. Lleau n 3anaun kypca. Kparkas XapakTepucTHKa YUCJIEHHBIX METOJ0B U HMX
ocobennoctu. IIpodGiemMbl M pemenus. 3a1a4yu U MECTO Kypca B IOATOTOBKE OakajaBpa IO
HalpaBJICHUIO.

Paznen 1. [IKM Python u oco6eHHOCTH ero peaju3aiuu JJIsi pellieHUsl paCUYeTHBIX 32124 B
XMMHM M XUMHYECKOI TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTUPOBAHHBIN SA3BIK IPOrPaMMHUPOBAHUS Python:  0630p.
Oco6eHHOCTH U CBOMCTBAa 00BEKTHO—OpUEHTHPOoBaHHOTO nporpammuposanus (OOII). Coznanue
U Wcroib30Banue auctpubyruBa Anaconda. Hudpactpykrypsr  Spyder, Jupiter, cTtpykrypa
a3bIka. OCHOBHBIE CTPYKTYpBl JaHHBIX (CHHCOK KOPTEX, OOBEKTHI) M ONEpald HajJ HUMH.
AnroputMbl. OCHOBHBIE aJITOPUTMUYECKNE KOHCTPYKIUH (CII€0BaHUE, BETBICHNUE, IUKJIIbI) U UX
peanu3zaius B Python.

Tema 1.2. Beenenue B nporpaMmupoBanue Ha si3bike Python. Ctpykrypa nporpamMMsl, OTCTYIIBI,
MOJYJIH, ONepaTopsl, GYHKIMU(MMEHOBaHHbIE U aHOHUMHBIE), 0cOOeHHOCTU. CTaHAapTHbIE U
HecTaHaapTHeIe QyHKIMH Python ( obmero Ha3Ha4yeHUs, MareMaTHYecKue, 00paboTKa CTpPOK,
BBO/I/BBIBO/T).

Tema 1.3 Pa3paboTka aqropuTMOB, MPOrpaMMHPOBAaHKE W OTNIaJKa mporpamm Ha Python (B
cpene Spyder). Ynpasnsiomue konctpykiuu if, for, while.

Tema 1.4 O630p mpeaMETHO-OPUEHTHUPOBAHHONW OuOIMOTEKM Moayner Python st HaydHbIX U
WHKEHEPHBIX BbIuKMcaeHuit SciPy (Momymu SCipy u numpy, a Taxke matplotlib), cpasrenue c
MATLAB.

OcHoBHas cTpyKTypa AaHHbIX NumPy [ BEeKTOpHBIX M MaTpU4HBIX BbIYMCICHMH ndarray.
OCOOCHHOCTH BBITIONTHEHHS JCHCTBUHA HaJl MaTpHUIlaMHu (CIIO)KEHHE ,BBIYMTAHUE, YMHOXKCHHE,
oOparieHue) Ha s3bike Python. Wudopmanumonneie wmarpuysable ¢(yHKOuu( HOpMa,
ompejenuTenb, panr).  Meronsl ndarray — T, copy, shape, size, ndim u ap., uHIEKCHpOBaHHUE,
MaTPUYHOE MpoW3BelAcHUEe W (GyHKUMU Moxyis numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 Iloctpoenue rpaduxoB B Python c¢ ucnons3oBanuem monyins matplotlib. @ynkuuu
moayast matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. Ycranoska

napaMeTpoB U aHHOTHPOBaHUE IpaUKOB
Paznen 2. Meroabl BbIYHCANTENbHOI MaTeMaTUKU. OCHOBHBIE ITanbl pewieHus 3aaa4 Ha JDBM. Pemenue
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CHCTeM JIMHeHHbBIX ajlredpandecknx ypasHenuii (CJIAY).
Tema 2.1. IIpsiMble U UTEPALMOHHBIE YUCIECHHBIE METO/bI. DJIEMEHTBl TEOPUH MOTPEIIHOCTEN .
[Tonsitue HOpMBI. OCOOEHHOCTH MAaNIMHHOW apudMeTuku (KpaTkuil moBTop). OcobeHHOCTH
BBITMIOJTHEHUS IEUCTBUN HaJ MaTpHUllaMH (CIOXKEHHE, BHIUUTaHUE, YMHOXKEHUE, O0pallleHue) Ha
si3pike Python, nadopmannonnsie MaTpuuHbie QyHKIMUA( HOPMA, ONPE/ICIUTEINb, PAHT).
Tema 2.2. Pemenue cuctem nuHedHbIX anreOpawdeckux ypaBHeHuit (CJIAY). IlocranoBka
3agaun. [lorpemrHocTi. MeToabl ¢ MCHONBb30BaHUEM OOpAaTHOW MaTPHUIBI M METOH IMPOCTHIX
utepanuii. Pemenne CJIAY B Python ¢ ucnonb3oBanueM monayneit numpy.linalg u scipy.linalg.
u pynkuuii det, rank, inv, cond, norm, solve.
Tema 2.3. O630p metonoB pemeHusi CJIAY. BrerumcinurenbHas yCTOHYHMBOCTB, CXOJIMMOCTH
MeTo10B . OOyCIIOBIEHHOCTh CHUCTEMBI JIMHEWHBIX anreOpanueckux ypaBHeHuil (CJIAY) u
YHUCIJIO 00YCIOBIEHHOCTH.
Pasznen 3. OOpaborka pe3yiabTaToB H3MepeHUsi OAHON BeanuuHbl. I[Ipudamxenune
(GYHKIMH MHOro4YJeHaMH ¢ oaHoii He3aBucumoii mepemenHoii. MHK. ®@yukuuu Python
1Jis1 padoThl ¢ MHOTOYJIEHAMH.
Tema 3.1.. OOpaboTKa 3KCIIEPUMEHTAIBHBIX JAHHBIX. TOYEYHBIE W HMHTCPBAIBbHBIC OIICHKH.
Oyukimu Python. Onpenenenue kpurepus CTbroieHTa
Tema 3.2.Ilpubnuxenue ¢yHkui. MeToabl UHTEPIONALMUA 3aBUCUMOCTEH C  OJIHOM
HE3aBHCUMOM nepeMeHHOoN. HTepnoysoHHbIi MHOTOWIeH Jlarpamka, peanusanus B Python.
Tema 3.2. Ilpubmmwxenwe GyHKIUA. MeTOAbl aNMmpOKCHMAIlMM 3aBUCUMOCTEH C OJHOM
He3aBUCUMOH nepeMeHHol. Meron Haumenbinux kBaapaToB (MHK). Ucnonb3oBanue ¢pyHkumit
Python pmns  ammpokcumanmu u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.
Pa3znen 4. Pemenue cucteM HesimHeiHbIX ypaBHennid (CHY) uncieHHBIMU MeTOAAMM.
Tema 4. 1. AnropuT™MBI METOA MPOCTOH UTEeparuu U Metoaa HeroToHa - Padcona s pemreHus
CHY. CkopocTb CXOAMMOCTH, OLIEHKU NorpemHocTy. Peanusanus meronos B Python.
Tema 4. 2.Meroauka WCIONB30BAaHHUS  pemiareneid B MOJIyJe scipy.optimize, QyHKIUU
root_scalar, root.
Paspnen S. Pemienue 3a1a4 MHOIOMEPHOM ONTUMH3allUM YMCICHHBIMU METOAAMH
Tema 5.1. Knaccudukarnus 3aa4 1 METOJJ0B ONTHMH3AIUH.
Merton rpaauenTHoro ciycka. Meton nedopmupyeMoro MHOrorpaHHuka. Peanuszanus MeTooB
B Python.
Tema 5.2 Berpoennsie Mmetoipl SCIPY. Bribop perarens B Moaysie scipy.optimize
Bcerpoennsie metoasl SCIPy, dynkmuu minimize_scalar, minimize.
Monayab 6. Ananu3 u pemenue au¢depeHuaJIbHbIX YPABHEHUH YN CJIEHHBIMH METOIaMH

Tema 6.1. Anroput™mbl MeTOOB pelieHUs AuQQepeHnaIbHbIX ypaBHEHU. MeToabl
Ditnepa u ero moaudukanuu. Peanuzamus meronoB B Python. Beibop pemarens B momyne
scipy.integrate, pynkuuu solve_ivp, solve_bvp.

4. O0beM y4eOHOH JUCHHIJIMHBI

B 3auerHbIX B akanem.

Bunsl yueOHol paboThl eIMHUIIAX qacax
OO0mas TpPyA0EMKOCTh JUCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHBIE 3AaHATHS . 0,89 32
Jlexmm (Jlek) - -
[Mpaktnyeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonrtakTHas camocTosiTennbHas paboTa 211 0,2
CaMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIINHBI ’ 75,8
Bua konTpoJs:
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3auer - -

B 3aueTHbIx B actposn.

Bunet yueGHoi paboTh eIMHULIAX Jacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 3,0 81
KonraktHas pa6ora (KP): 0,89 24
Jlexuuu (Jlek) - -
[Tpaktaeckue 3arstus (I13) 0,89 24
CamocrositensHas padora (CP): 2,11 S7
KonTakTHas camocTosTensHas padora 211 0,15
CaMocTosATeIbHOE U3YYCHHE PA3ACIIOB IUCIIUTUTHHBI ’ 56,85
Bua konTpoJ:
3auer - -

AHHOTaNUA padoyeil MPOrpaMMbl AU CHUNINHBI
«/luckpeTHasi MATEMaTHKA B MaTepHaJIOBeleHUH H TEXHOJOTMU MATEePUATOB»
(b1.B.[1B.02.02)

1. Heab AuCUMIIMHBI - (OPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX IOHSTHIH,
UCTIOJIb3YEMBIX JJIS1 MOCTPOSHMsI Ba)KHEHIIMX MaTeMaTHMYECKHMX MOJENEH, U MaTeMaTH4eCKUX
METOOB /ISl ONMCAHUS PA3JIMYHBIX ITPOIECCOB.

2. B pe3yabraTre u3y4YeHUs] MCHUILVIMHBI OOy4YalOIIMiicd 1O mporpamme
0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OI1K)
u npodeccuonansubiMu (I1K) komnereHusIMH:

CIOCOOHOCTBIO pellaTh CTaHAAPTHbIE 33Ja4d NPO(PECCHOHANBHOM JAEATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3zomnacHoctu (OITK-1);

TOTOBHOCTBIO NMPUMEHATh (hyHIaMEHTaIbHble MaTeMaTHYECKUE, €CTECTBEHHOHAyYHbIE U
0OIIeMHKCHEPHBIC 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIOCOOHOCTBIO  MCIOJIB30BaTh COBPEMEHHBbIE HMH()OPMAIMOHHO-KOMMYHHUKAI[MOHHBIE
TEXHOJIOTHH, TJ00alibHble WH(OPMAllMOHHBIE pECypchl B HAyYHO-MCCIEI0BAaTEIbCKOW U
pacyeTHO-aHAINTUYECKON JEATeNbHOCTH B OOJIACTH MAaTepHAJOBENCHUS M TEXHOJOTMU
marepuanos (ITK-1);

3HaMb:

- OCHOBHBIC TOHSTHS M METOJbI TUCKPETHOW MaTeMaTHKH, MaTeMaTHYECKHUX METOJIOB
peleHus MpohecCHOHABHBIX 3a/1a4;

ymemn:

- NPUMEHATh MaTeMaTHYeCKHE METOJAbl NPU PELICHUH TUIOBBIX MNPO(ecCHOHAIBHBIX
3aja4.

enaoems:

- METOJJaMH TTOCTPOSHHSI MaTEMAaTUIECKOH MOJIEITH THUITOBBIX MPO(ECCHOHATBHBIX 3a/1a4
U COZIepKaTeNIbHOM MHTEPIPETALUU MTOTYYEHHBIX Pe3yIbTaToB.

3. KpaTkoe coep:kaHue JUCHUTINHBI

Beenenue.

Pomes  nmuckperHOW MareMaTMKM TIpU  pa3padOTKE H  OKCIUTyaTallid  XHMHUKO-
TEXHOJIOTUYECKUX CUCTEM.

DJIeMEHTbI TEOPUH MHOKECTB U aJiredpanveckne CTPyKTyphbl.
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BBenenue B mucKkpeTHYIO MaTteMaTuKy. Posib TUCKPETHONW MaTeMaTHKU MPU pa3paboTKe 1
OKCIUTyaTallM XHUMHKO-TEXHOJIOTMYECKHX CHCTEeM. MHOXKECTBA, OTHOIICHUS M (YHKIHH.
3ajaHue MHOXECTB M OCyLIecTBIEHHE omnepauuil Hag HUMU. CrnocoObl 3aganus. Onepauuu
00BbeAMHEHNUS, TIEPECEUEHUS], PA3HOCTHU, JOTIOJIHEHUS U JIEKapTOBa IPOU3BEIeHUA. AKCUOMAaTHKA
Teopur MHOKecTB. Anredpa Kantopa. MunnMuzamus npejactaBieHUd MHOXKECTB. JluarpaMmbl
Diinepa-Benna. bunapueie otHomeHus. CriocoObl 3aiaHus OMHApHBIX OTHOIICHUN. CBOHCTBA
OuHapHbIX oTHOUIeHUH. Pa3ouenusa. OTHOLIEHNS SKBUBAJIECHTHOCTH U nopsika. IlpeacraBnenue
N-apHBIX OTHOWICHUN OMHApHBIMHU. AnreOpa oTHomeHu. OyHKIMH. NHBEKIHS, CIOPBEKIHS U
oueknmsi. AnreOpamdeckue CTpykTyphl. llomyrpynmel. Monouasl. ['pynmel. I[loarpymmsi.
[uknnueckue rpynnbl. [pynmel moactaHoBok. M3omopdusm rpymnm. CMexHBIE KITAacChl 10
noarpynne. Hopmanbsable pemurenu. Pakrop-rpynmnsl. Kosbpna: onpeneneHus, CBOWCTBA,
npumepsl. [oss.

JyieMeHTbI Teopuu rpagdos.

I'padpl. 3amanme u xapakrepuctuku rpadoB. Bugsl rpados. I[Toarpadsl. Matpuiist
CMEKHOCTH M WHUUIEHTHOCTH. CreneHu BepuinH. Mapupytsl Llenu. I{uknsl. Pacctosinue
MeXIy BepmnHamu. Juamerp u paguyc rpada. YHapHbIEe 1 OMHApHBIE ONepanuu Haja rpadamu.
Hononnenue rpada. YnaneHue M JoOaBieHUE BEpUIMH. YjaajieHue U jgobaBieHue pedep.
Oroxnectiienne BepmuH. Pacmierienwe BepmwH. OObenuHenue rpados. [lepeceuenue
rpadoB. KoMmroHeHThl cBs3HOCTH. Moctbl. BepmmnHas u pebepHas cBS3HOCTb. CBS3HOCTb
OpPUEHTHPOBAHHBIX TI'pad)oB. ANTOPUTM BBIYMCICHUS CBS3HOCTH. BHYTpEHHSS YCTOHYMBOCTB.
Bepumnnoe yncno HezaBucuMocTu. PeGepHoe uncino HezaBucuMocTH. BepunmaHoe u pedbepHoe
nokpeitTie rpada. BremmHss ycrolWuymBocTh. BepmmHHOE 1 pebepHOE YHCIO BHEIIHEH
ycronuuBocTu. [{ukiel u paszpesbl. DiniepoBsl LUKIBL. ['aMIbTOHOBBI 1UKIBL. [TnanapHoCTh M
ykiazgka rpagos. ['pann mimockoro rpaga. Packpacka rpados. Xpomarnyeckoe yucio. ['umnoresa
yeTblpex Kpacok. JlepeBbs. Ompenenenus. CsoiictBa. Teopema Koamu. dynpameHrtanbHas
cuctema 1MKI0B. OCTOB HAaMMEHBIIETO Beca. YIOPsIOUYEHHbIE JAepeBbsi. buHapHble nepeBbs.
JlepeBbs cOpTUPOBKU. AJITOPUTM IIOMCKA B 1EPEBE COPTUPOBKH.

ByJaeBsl GpyHKUIMU.

Anre6pa noruku. byness! pynkuuu. CrnocoOsl 3aganus. byneBsl QyHKIMM 0OHOM U ABYX
NEpPEeMEHHbIX M HuX cBoiictBa. Dopmynbl OyneBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJeBOM
anreOpbl.  OkBHBaJeHTHOCTh  (opmyn.  Ilpunnun  aBoiictBeHHOCTH.  COBEpIIEHHBIE
JU3BIOHKTUBHBIE W  COBEPIICHHbIE KOHBIOHKTHBHbIE HOpMajbHble (QopMbl. CucTembl
3JIEMEHTapHbIX OyieBbIX QyHKIMH. DYyHKIMOHAIBHO MOJHBIE CUCTEMBbI AIEMEHTAPHBIX OYJIEBBIX
¢yuknuii. Ilpumepsl (QyHKIMOHANBHO MOJIHBIX Oa3ucoB. BakHeline 3aMKHYTbIE KIIacChl.
Teopema 0 (QyHKUMOHATBHON mMonHOTe. MuHuMM3anus OyneBbix ¢yHkuuid. CokpalleHHas,
TynukoBass U MuHUMaibHasg Qopmbl. Kaptel Kapno. Merox coderaHus MHIEKCOB U METOJ
Kyaiina. MuUHHMU3a11s1 KOHBIOHKTUBHBIX HOPMaNbHBIX (hopM. O030p MPHUIIOKEHUH TUCKPETHON
MaTE€MaTUKH. Pa3pabotka 3¢ dexTuBHOrO MaTeMaTH4YECKOro, MIPOTPaMMHOT 0,
UHPOPMALIMOHHOTO M TEXHHYECKOro O0ecleYeHUss Ha OCHOBE METOAO0B JUCKPETHOU
MaTeMaTHUKH.

Hcuynciaenne BbICKa3bIBAHUIM.

BBenenue B Maremarndeckyro JIOTUKY. KpaTkue cBeneHHsI U3 HCTOPUU MATEMAaTHYECKOU
jgoruku. Ponb MaremMaTHdyeckod JIOTMKM TMpU  pa3paboTKe M JKCIUTyaTalMd XHMHUKO-
TEXHOJIOTHYECKUX cucteM. DopMaibHble aKkcuoMaThuyeckue cucteMbl. CHMBOJIBI, BBIPaKEHUS,
dopmyibl, akcuoMbl. [IpaBuiio BbIBOJa, HEMOCPEICTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHMii. Jlornueckuit BoiBoA. Akcuombl. [IpaBuio modus ponens. Teopema AeIyKIIUH U
npaBwio  cwulorusma. [lonHoTa UM HENPOTMBOPEUMBOCTH.  HeE3aBHCHMMOCTH — aKCHOM.
Paspemmmmoctes Teopuu. [lpyrue akcumomarmszanuu. IIpoBepka BBIBOAMMOCTH € ITOMOIIBIO
UCTUHHOCTHBIX Tabmui. CexBeHuuu ['ennena. Monens mupoB Kpunke. Metoa pesosnonuit
Pobuncona. Meton knay3 Bonra. OOpatsblit MeToq MacioBa (61aronpusaTHeIX HA0OpPOB).

Hcuncienne npequKkaToB U HeYeTKasi JJOTHKa.
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Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTHYECKOro BbIBoAa. llepemenHble, (QyHKLuWH,
TEPMBbI, TpEIUKaThl, KBAaHTOPHI, (Gopmyinsl. OOmacTe neiictBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NTepeMeHHble. VHTepnpeTanny, paBHOCHIBHOCT. Pacno3HaBaHue 00Ie3HaYMMOCTH.
[TpoGiema pazpeminMocTi. AKCMOMBI M IIpaBWIa BBIBOJIA MCUMUCIIEHUS IpEeAUKaToOB. Teopema
Jenykuud. HenmpoTuBopeduMBOCT, M IOJNIHOTA. DBbIHECEHHME KBAaHTOPOB U INpeABapeHHas
HopMmanbHast (opma. CkyneMoBCKHe cTaHnapTHbie (OpMbL. DpOpaHOBCKUI YHHBEPCYM U
teopema DpOpana. [logcranoBka u yHuUKausa. MeTon pe3oonuii u ero noiaHora. CTpareruu
Metona pesontouui. JIu3ploHkTel XopHa. IIpuHIUD JOrMYECKOro MporpaMMHpPOBAHUS.
Heuerkne MHOxecTBa. Heuerkas noruka. Iloseinenue m cyrs Hederkoctu. dopmanusanus
HeueTKocTu. DyHKIMS NpUHAIeKHOCTU. JIMHrBUcTHYecKas nepeMeHHas. Onepauuu Hal
HEUeTKUMH MHOxecTBaMH. Heuerkas apudmeruka. Meronsl nedaszsudpukanuu. Hederkue
otHouieHus. CTaHJapTHblE HEYEeTKUE Jiorndeckue onepauuu. Hewetkuit BbIBOA. CTeneHu
VCTUHHOCTY U CTEIIEHU yBepeHHOCTU. HeueTknii aHaior MeTo1a pe3oJItonui.

Koneunsbie aBTomarsl, Mamunbl Teropunra-Ilocra, ¢j102KHOCTH BHIYUCJICHUH.

OneMeHTbl Teopun aBTOMATOB. IIOHATHE aBTOMAaTHOrO Npeodpa3oBaHus MHPOPMALUU U
KoHeuHoro aBToMaTa. CriocoObl 3a1aHus aBToMaToB. ABTomMarsl Munu u Mypa. [Iporpammuas u
anmnaparHas peaJu3anys aBTOMATOB. DKBUBAJICHTHOCTh U MMUHHMMH3ALMs aBTOMATOB. MalllnHbI
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOpPUTMA U (OPMAIbHBIE MOJIENH aJITOPUTMOB.
Mammna TeropuHra: onpezaesneHus, cBoicTa, rpadsl nepexonos. Mamuna Ilocta. IIporpammsl
s mamuH.  [Ipobmema  pacmosnaBanms. IIpoOiema  OCTaHOBKH.  AJITOPHUTMUYECKH
Hepaspemumble 1poOsneMbl. CI0XHOCTh aIrOpuTMOB. Mepbsl cllo)KHOCTH. Bpemennas u
€MKOCTHasl CJIOXKHOCTb. ACHUMITOTHYECKAs CJIOKHOCTb, IMOPAIOK CII0)KHOCTH, CJIOXHOCTh B
CpelHEM M B Xyauem ciydae. TpynHopaspemmmble 3agaud. HenerepMuHUpoBaHHAs MalllnHa
Teropunra. Kmaccet P u NP. NP-nomasie 3amaun. NP-momnota mpoGiieMbl BBIIOJTHHMOCTH
dopmyn Joruku BbIcKa3piBaHuH. O030p mpuiiokeHU MaTemaTuueckoi jsoruku. Hanpasnenus
UCTIOJIB30BAaHUS amnmapara MaTeMaTHYecKOW JIOTUKM B 33/a4ax MPAaKTHUYECKOH HWH(OPMATHKH.
Crnemudukanus u  BepuuUKalus  OPOrpaMMHO-ANIAPATHBIX  HPOEKTOB,  JIOTMUYECKOE
IPOTPaMMHUPOBaHHUE, TOCTPOCHUE OHTOJIOTHH, S3bIKH OOIEHUS MHTEIUIEKTYaJIbHBIX ar€HTOB.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auetHbIX B akazgem.
Bunpl yue6HOI paboThI €IUHHULIAX yacax
O0mas TpyA0EMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 0,89 32
Jlexiuu (Jlek) - -
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,11 76
KonrtakTHas camocrositrenbHast paboTa 211 0,2
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI ’ 75,8
Bua xonTpous:
3aver - -
B 3auerHbIx B actpon.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JUCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonrakThas pa6ora (KP): 0,89 24
Jlexmm (Jlek) - -
[Mpaktnyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
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KonraktHas camoctosiTenbHas pabota 211 0,15
)

CamocrosTenbHOE U3YYeHUE Pa3/IeNiOB TUCIIUILUIHHEI 56,85

Bua xonTpos:

3auer - _

AHHOTanuA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«Du3nvecKkasi XuMHsI OCHOBHBIX MPOLECCOB B TEXHOJIOTHH HAHOMATEPHAJIOBY
(51.B.1B.03.01)

1. easb AMCUMIUIMHBI - PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIIPABISIONIUX XOJIOM
XUMHYECKOI0 Ipoliecca, MoKa3aTh 00JacTH MPUIOKEHHUS ITHX 3aKOHOB U HAay4UTh CTYJIEHTa
rPaMOTHO MPHUMEHSTHh WX MPHU PEHICHHH KOHKPETHBIX TCOPCTHUYECKUX M MPAKTUYECCKHUX 3aJad,
MOHSTh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX MPOILECCOB U POJIb
KaTajau3a JJisi XUHMHYECKON TeXHOJIOTHH.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 1Mo mporpaMmme
O0akajiaBpHaTa JI0JI2KeH

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubiMu (1K) komnereHmsIMu:

CIOCOOHOCTBIO UCIONIB30BATh B MPO(ecCHOHABHOM 1eATeIbHOCTH 3HAHUS O MOJAX0AaX U
METOJIaX TIOJIYYCHHSI PE3ylIbTaTOB B TEOPETUUYECKUX M IKCIEPUMEHTATBHBIX HCCICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHSATH (DyHIaMEHTaIbHBIC MaTEMAaTUYECKHE, €CTECTBEHHOHAYYHBIE U
O0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIOCOOHOCTBIO HCIIONB30BaTh B HCCIENOBAHMAX M pacdyerax 3HAHUS O METoJax
UCCIICIOBAHMSI, aHaIM3a, TUATHOCTHUKKA M MOJEIUPOBAHMSI CBOMCTB BEIIECTB (MaTepUaloB),
GU3HYECKUX M XHMHYECKUX TIPOIeccax, MPOTEKAIIMX B MaTepHajaxX MpU UX TOTyYCHUH,
obpaborke u moaudukanuu (I1IK-4);

3Hamy:

— OTJIUYHTEIbHBIE OCOOCHHOCTH B IIOBEJACHHHM PACTBOPOB JJICKTPOJIMTOB, CBSI3aHHBIC C
MPOXOXKIACHUEM DIIEKTPUIECKOTO TOKA;

— TEOpHIO TaTbBaHUYECKUX SBICHUI;

— TEOpUH KWUHETHKH, MYTH TEOPETHYECKOrO pacueTa CKOPOCTeM XHWMHUYECKUX peakuuid u
OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TEOpUU (POTOXMMHUYECKUX U IEMHBIX peaklHii, OCOOCHHOCTH WX CTaJMMHOTO
MIPOTEKAHUS U YCIOBHSI OCYIIECTBICHUS,

— OCHOBHBIC YepThl TOMOTEHHOTO M TETePOreHHOr0 Karaju3a, MPUYUHBI YCKOPEHUS
XUMHYECKOT0 Ipoliecca B MPUCYTCTBUU KaTalu3aTopa.

ymemy:

— TPHUMEHSATHh KOHIYKTOMETPHUYECKHE W TIOTCHIIMOMETPHYCCKHE M3MEPCHUS IS OMpeCIICHUs
TePMOJUHAMHYECKUX (DYHKIUHA XUMHUYECKHMX peakUui, KOHCTaHTHl JIUCCOIUAIUH,
MIPOM3BENICHUS PACTBOPUMOCTH, pH pacTBOpPOB | T.1I.

— TPHUMEHATH TEOPETUYECKHE 3HAHWS H OKCIICPUMCHTAIBHBIC METOJbI HCCIICTOBAHUS
bu3NYECKO XUMUU [AJS pPEHIeHHs] BOIMPOCOB, BO3HUKAIOIIUX MPU HM3YyYECHUH KUHETHKHU
XUMHYECKUX PEAKIIUN;

— TIPOBOJHTH AHAJIU3 M KPUTHYCCKH OICHUBATH IOJYYCHHBIC JKCIEPHUMEHTAJIbHBIC JTAaHHBIC,
000011aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

gnademsn:

— KOMIUIEKCOM COBPEMEHHBIX DJICKTPOXUMHUYICCKUX METOJIOB MCCICAOBAHUS TSI ONPEICIICHHUS
TEPMOJUHAMHYECKHUX XaPaKTEPUCTUK STEKTPOIUTOB U XUMUYECKUX PEAKIIUH;

— MeToJaMH OMpeAeNieHUs] MOpSIKa M CKOPOCTH PEaKIUH, YCTAHOBJICHHS JIMMHUTHUPYIOLIEH
CTaIMY U MEXaHMU3Ma U3y4aeMOl XUMHUUYECKOHN peaKilnu;
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— HaBBIKAMUCOCTABJICHUS  TaJbBAHUYECKUX  OBJEMEHTOB Uil Leledl  ompeneieHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI HCCIIEYEMOU peaKIuu;
— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMMHYECKOW KWHETUKH, BIUSHUS PA3NIUYHBIX (HaKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTaIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKIIhH.

3. KpaTkoe conep:xkaHue TUCHUILIHHBI
Pa3zgea 1. PacTBOpBI 3JIEKTPOJIUTOB
1.1 PacTBOpBI 3J1EKTPOJIUTOB B CTATUYECKUX YCIOBUSIX

TepMoauHaMUUECKOE ONMCAaHUE CBOMCTB PAacCTBOPOB 3JIEKTPOJIUTOB. AKTHUBHOCTH H
KOX(P(UIIMEHTHl aKTUBHOCTH OJJIGKTPOJIMTA W HWOHOB B PacTBOpPE, CPEAHHE HWOHHBIE
K03 GuUIIMeHThl aKTUBHOCTH. CBSI3b aKTUBHOCTH JIEKTPOJIUTA CO CPEAHE HOHHOM aKTUBHOCTHIO
U KOHIIEHTpauuei anexrponuta. Monnas cuna pactBopa. IIpaBuno monHon cuiibl. OCHOBHbBIE
MOJIOKEHUSL ~ DJIEKTPOCTATUYECKOM  TEOpUHM  CHUJIIBHBIX  3JeKTpoiuToB  [lebas-Xrokkens.
[MpenenpHblii 3ak0H [leOas-XIOKKems, BTOPOE U TPEThe MPHOIMIKEHUS TEOpHH, TpaduiecKoe
MIPEICTABICHUE 3TUX 3aBUCUMOCTEM.
1.2 PacTBOpHI JIEKTPOIUTOB B TUHAMUYECKHX YCIOBUSIX

[IpoBonuuku anekrpuueckoro toka I u Il pona, nOHHAsA U 3IEKTPOHHAS MPOBOAUMOCTb.
VYnenpHasi, MOJSIipHAsE U AKBUBAJICHTHAsI DJIEKTPUUYECKHE IMPOBOJUMOCTH, B3aUMOCBSI3b MEXKIY
HUMH. 3aBUCUMOCTb Y/IEJIBHOW U MOJISIPHOW 3JIEKTPUUYECKOW MPOBOJUMOCTEN OT KOHLIEHTPALIUH,
TEeMIIepaTypbl M MPUPOJbI pacTBopuTesis. CKOPOCTh M MOJABMKHOCTH (20COJIFOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JIBIKeHHUS MOHOB (3akoH Kombpayma). [IpenenpHbie
MOJISIPHBIE 3JIEKTPOIIPOBOHOCTH HOHOB. OcTaeTHBI MEXaHH3M IepeHOoca DIIEKTPUYEeCTBA
MOHAMU TMJPOKCOHHUS U ruApokcuiia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJAHOCTh PaCTBOPOB
CHJIBHBIX AJICKTPOJIMTOB, YPAaBHEHHE KOPHsI KBasipaTHOro (ypaBHeHue Konppayma). [lpumenenue
TEOPUHU CUIIBHBIX SJIEKTPOJIUTOB ISl 00BSCHEHUS AIEKTPO(OPETUIECKOT0 U PelaKCcalliOHHOTO
3G (}EKTOB CHIDKEHHUS JJIEKTPONPOBOJHOCTH. BimsHME ToONEH BBICOKOW HANPSDKEHHOCTH U
BBICOKOM YacTOThl IEPEMEHHOI0 TOKAa Ha 3JIEKTPONPOBOAHOCTh pPacTBOPOB. MeToauKu
WU3MEPEHHUS AIIEKTPOIPOBOIHOCTH. KOHIyKTOMETpHUUECKOE OINpeACIICHUE CTENEHN U KOHCTAHThI
JTUCCOLMAIIMU  CJIa0BIX AJIEKTPOJIUTOB, TEIUIOTHI, SHTPONMU W HHepruu ['mbbca mpouecca
JUCCOITUAIIMHU, PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHUM.
Pa3nen 2. JiekTpoXxuMHYeCKUEe CUCTEMBI (1enu)
2.1 O/1C u 27eKTpOTHBIE TIOTEHIIAAIIBI

DNEeKTPOXUMHYECKHE CHCTEMBI (11enH). BO3HMKHOBEHUE CKayka MOTEHI[Mala Ha TPAaHUIIE
paznena mpoBomHukoB I u Il poma. JIBOWHOW SIEKTPUUYECKUN CIOW. DIEKTPOXUMUUYECKUMA
MOTEHIIMaN, TalbBaHU-TIoTeHIIMan. OOpaTUMBbIe dIEKTPOJBI U OOpaTUMBIE AIIEKTPOXUMUYECKUE
nenu  (dJIEMEHTHI). DIJIEKTPOJBMKYIAs CHUJla TalbBAaHUYECKOTO DBJIEMEHTa, YCJIOBHBIN
AIIEKTPOJHBIN MOTeHIMaNn (MoTeHIMan B BogopoaHoi mikane). Cesazp DJIC ranbpBaHHuecKoit
LEeNU C JIEKTPOAHBIMU NoTeHuuanamu. [IpaBuino 3HakoB D/IC M 37I€KTPOAHBIX MOTEHLIMAIOB.
TepMoguHamMuyeckast TeOpUs TAIbBAaHUYECKUX sIBJIEHU. BriBoa m ananu3 ypaBHeHnus HepHcra,
BBIpaKaromero 3aBucuMoctb JJ[C raapBaHMYECKOrO 3JE€MEHTa OT aKTMBHOCTEM KOMIIOHEHTOB
ANEKTPOJIHON peakuuu. YpaBHeHue [uOOca-I'enbmromnbiia aasi 3IEKTPOXMMHYECKUX CHCTEM.
3aBucumocts DJ[C rarbBaHUYECKOTO AJIEMEHTa OT TeMieparypbl. Kinaccudukanus 3meKTpo10B:
AJIEKTPOJIBI IIEPBOTO U BTOPOT'O POJA, Ta30BbIC, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE. Y DaBHEHNE
HepHcTa as noTeHnumana 31eKTpoA0B BCEX BUIOB.
2.2. 'anbBaHUYECKUE DIEMEHTHI

Tunel rabBaHUYECKUX DIIEMEHTOB: XUMHUYECKUE, KOHIIEHTPAIMOHHBIE, C TIEPEHOCOM, Oe3
nepeHoca. Juddy3noHHbIN MOTEHITHAN, MEXAaHH3M BO3HUKHOBEHHS W METOJBI €r0 YCTpPaHEHUS
(cBemeHuss K MHUHHUMaldbHOW BenuumHe). Meroauka wu3mepeHus DJC U AIEKTPOAHBIX
MOTEHITUAIIOB. [IpuMeHeHne MOTEHIIMOMETPUU JUIsl  OMPENEICHUS TEPMOIMHAMHYECKUX
XapaKTePUCTUK XUMHUYECKHUX pEeaKIUi, MPOTEKAIOMMX B TaJlbBAHUYECKON II€MH, KOHCTAHT
XUMHUYECKOTO PAaBHOBECHS, aKTHBHOCTEH W KO3(PPHUIIMEHTOB aKTUBHOCTH 3JEKTPOJUTOB, pH
pacTBOPOB, MPOMU3BENCHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEIUHEHHH. XUMUYECKue
HMCTOYHHUKH TOKA.
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Paznen 3. Xumuyeckass KHHeTHKA
3.1. ®opMmanbHasi KHHETHKA

TepmoauHaMuyeckas BO3MOXKHOCTb IIpOLECCa M €ro IpakTHyecKas (KMHETHYecKas)
ocymecTBUMOCTb. [Ipeamer u 3amaun xumMuuecko KMHEeTHKH. OCHOBHBIE TOHATHS (OPMATIBLHOM
KUHETHKH: CKOPOCTb XMMHYECKOM peakLUH, MOJEKYJISPHOCTb, YAaCTHBIH M OOLIMH MOPSAAOK.
OCHOBHOH MOCTYJNAaT XUMHUYECKOW KHHETHKH, KUHETHMUECKOE YpPaBHEHUE CKOPOCTH PpEaKLHUU.
KoHcTaHTa CKOpOCTM XUMHUYECKOHW pEaKLUH, PA3MEPHOCTb KOHCTAHTBI CKOPOCTH. MeTonbl
ONpeNIeTICHUsI CKOPOCTEH XUMHUUYECKHX peakiuil. [IpocTbie (3eMeHTapHbIE) U CIOXKHbBIE
peakuuu. KuHetuka npocTslx U (OpPMaIbHO MPOCTBIX OJAHOCTOPOHHHUX I'OMOTEHHBIX PEaKLUil.
Peakuiuu nmepBoro, BTOPOro M TpeTbero MopsiakoB. Juddepennuansias 1 HHTErpaibHas GOpMbI
KMHETUYECKUX YpaBHEHUM, KUHETHYECKHE KpuBble. JIMHEHHOE mpencTaBiieHne KUMHETHYECKHUX
KPUBBIX Ul pPEAaKUUN pa3iIu4HbIX MOPsSAKOB. Bpems monynpeBpaieHus. Peakuuu HyneBoro
nopsiaka. Meton u30ObiTka (M3oisaumu) OcTBaibAa ONPEAETCHHMS YAacTHBIX IOPSAIKOB 110
COOTBETCTBYIOLIEMY peareHty. JuddepeHunanbuble U UHTETpalIbHbIE METOIBI OINpPEIeICHUS
Nopsilka peakuuu. Pasnnune KOHUEHTPAaMOHHOTO M BPEMEHHOro MNopsakoB. CloxHbIE
peakuuu. [IpyHIMI HE3aBUCHMMOIO MPOTEKAaHHs AJIEMEHTapHbIX peakiuil. OOpatumbie u
napajjelibHble peakuuu nepBoro nopsaka. JuddepeHuuanbHble ypaBHEHUs, ONMCHIBAIOIINE
CKOPOCTH 3THUX peakuuid, UX UuHTerpupoBaHue. Kunernueckue KpuBble I KaXKIAOrO U3
pearupyromux  BemiectB.  llocnenoBarenbHble  peakuuum  1-ro mopsanka. Cuctema
mudQepeHnaIbHbBIX YPAaBHEHHUH, OIMMCHIBAIONIMX KHUHETHUKY IIOCIIEAOBATEIIbHBIX PEaKIHii.
Kunernyeckue ypaBHEHHsS M KMHETUYECKHE KPHUBBIE [UIsI BCEX YYAaCTHUKOB peaklMH. Bpems
JOCTUKEHUSI MaKCUMaJbHOM KOHIEHTPALMU MPOMEXKYTOUHOTO BEIIECTBA. 3aBUCHUMOCTH
MaKCHMaJIbHOW KOHUEHTPALUU IMPOMEXKYTOYHOIO BEIIECTBA OT COOTHOLUEHUS KOHCTaHT
CKOpOCTEW OTACIBHBIX CTAJHUN ITOCIIEI0BATEIbHOM peakiuu. [I[puHINI TUMUTHPYIOIIEH CTaauu
IIOCIEAOBATENbHON  XMMHUYECKOM  peakuuu.  CTanMOHApHBIM  PEKUM  NPOTEKaHUS
NOCJIEI0OBATENbHBIX ~ peakuuid. Meroa  KBa3sUCTAlMOHAPHBIX  KOHIEHTpanuid, o00JacTb
npUMeHeHHs. BrusHue Temmeparypbl Ha CKOPOCTh XMMHMYECKOHW peakLuu, MNpUOIMKEHHOEe
npaBwio Bant-I'opda. YpaBuenne Appennyca B nuddepeHnanibsHoi 1 HHTETpadbHOH (hopme.
O¢ddexTuBHAs SHEpPrus AKTUBALUMU M IPEIIKCIOHEHIMAIbHBI MHOXHUTEIb, METOIBl HX
ONpENEICHUS U3 IKCIIEPUMEHTAIIBHBIX JTAHHBIX.

3.2. Teopun XUMHUYECKON KMHETUKH.

Teopust axtuBHBIX (OMHapHBIX) coynapeHuil (TAC). CkopocTh peakiuu Kak YHCIIO
CTOJIKHOBEHHI aKTHBHBIX MOJIEKYN B €JUHMILY BpeMeHH. KoHCcTaHTa CKOpOCTH OUMOJIEKYIISIpHON
peakuuu. OU3NYECKUIN CMBICT NPEIIKCIIOHEHIIMAIbHOTO MHOXMTENS M SHEPTUM aKTHUBALUU B
paMKax TeOpUH aKTUBHBIX coynapeHuil. Crepuueckuii pakTop, HEOOXOAUMOCTh €r0 BBEICHUS B
KMHETUYECKOE YPaBHEHHE peaklMu. JJOCTOMHCTBA M HEAOCTATKU TEOPUU aKTHBHBIX COYAAPECHUM.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuil B pamkax TAC, cxema Jlunpemana.
HcTonkoBaHue MPUYMH HM3MEHEHMs MOPSAKAa MOHOMOJIEKYJISIPHOM peakUuuu MpH H3MEHEHUH
JIaBJICHMSL.

Teopust mepexogHoro coctosiHusa (aktuBupoBaHHoro komiuiekca) (TIIC mmm TAK).
OcHosuble nonoxkeHus TIIC, kuHernueckas cxema peakuuu. IIoBepXHOCTh NOTEHIMAIBHON
SHEpPruM, KOOpJAUHATAa PEaKIUH, MyTh Peakuu. AKTUBUPOBAHHBIH KOMIUIEKC U €r0 CBOMCTBA,
UCTHHHAsI dHeprus axkTuBaluu. CKOpOCTh peakuMM — CKOPOCTh pacnaja aKTUBHUPOBAHHOIO
KOMILJIEKCa (cxopocThb ero MIPOX 0K ICHUS yepes MOTEHIMAIBHBIN Oaprep).
KBasurepmonunamuueckass ¢opma ypaBHeHuss TIIC, sHTampnust M SHTPONHUS AKTUBALMH,
TPAaHCMHUCCUOHHBIH  KO3pduient. CBsi3p  SHTANBNMM  aKTUBAUMU C 3P (EeKTUBHON
(9KCIIepUMEHTAIbHOM ) SHEpruel aKTHBAIINY.

3.3. ®OTOXUMHUYECKHE U TCTTHBIC PeaKIIHH

@DOTOXMMHUYECKHE PEAKIMU, TEPBUYHBIE W BTOPUYHBbIE (HPOTOXMMHUECKUE IPOLIECCHI.
®oroaucconmanusi U Gotonu3. Dorodpuznyeckue (A€3aKTUBALMOHHBIE) TPOLECCHl MPHU
HOTJIOIEHNH M3Ny4deHus. 3akoHbl (oroxumuu: ['porryca-lpemepa u Diinmrelina-llItapka.
KBanrtoBblil Bbixon. KuHernka npoiieccoB, MPOUCXOASIIUX C y4acTHEM (POTOBO30YKIIEHHBIX
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monekyia. Cencubunuzatopsl, CeHcuOMIM3upoBaHHble (poToXuMuueckue peakuuu. OCHOBHbIE
pasnuuus peakuuii ¢ (OTOXUMHUECKUM U TEPMHUYECKHUM WHUIMHpoBaHUeM. DoToxumuyeckue
nporeccol B atMocdepe, GOTOCHHTES.

[ennble peaxkuuu. Ilpumepsl peaknuii, IPOTEKAOIUX 110 LENHOMY MEXaHU3MY.
OCOOEHHOCTH U OCHOBHBIE CTAJUM LEMHBIX peakuuid. MexaHu3Mbl 3apOXKIEHUs, Pa3BUTUS U
oOpeiBa 1iernedl. JIMHEHHBIA W KBAJpPaTHUHBIA OOpBIB IIeTei. 3BEHO MEMH, AJUHA ICTH.
Hepa3BeTBieHHbIE M Pa3BETBIICHHBIE LICTIHbIE PeaklUu. KMHETHKa HEpa3BETBIEHHBIX LIEMHBIX
peakuuidi. Ctaauu pa3BETBICHHON IEMHON peakiuu. BeposTHOCT 0OpbIBa M pa3BETBICHHUS
uenu. Pa3BuThe pa3BETBICHHBIX LENHBIX pEaKUMW BO BpPEMEHH, CTAlUMOHAPHBIA U
HECTallMOHAPHBIM DPEKUMBI TEUEHHs peakuuu. lIpenenbHble sBIEHUS B Pa3BETBIEHHBIX
peakuuax. HuwkHuii M BepXHUH mpenensl BOCIUIAMEHEHHs (B3pbIBa) ILIETHOM peakluH.
[TonyocTpoB BoCIIIIaMEHEHUS.

Pasznea 4. Karaaus

I'oMorenHblii U rereporeHHbl KaTanu3. ABTokaranu3. OCHOBHBIE 3aKOHOMEPHOCTHU
KAaTaJIUTUYECKUX peakuui. BiausHue karanmsaTtopa Ha TEPMOJMHAMUYECKHE U KUHETHUYECKHE
XapaKTEpUCTUKU  XUMHUYECKMX  peakuuid.  CeleKTMBHOCTh  JIEHCTBUS  KaTajlu3aropa.
Karanutuueckass akTUBHOCTb, YJEJIbHAs KaTaJIUTUYECKas aKTMBHOCTb. ['OMOTrEHHBIN KaTaius.
CnuTHBIA M pa3fenbHbIl MEXaHU3Mbl KaTAJIUTHUYECKUX PEAKLMN, SHEPreTUYECKUE JUarpaMMbl
B3aMMOJICHCTBUS PEAareHToB ¢ KaTaau3aTopoM. OOmuil U cneunpuyeckuii KuCIOTHO-OCHOBHBIN
Katann3. O¢¢eKkTUBHAas KOHCTAaHTa CKOPOCTH PEaKIMH, KaTaJu3UpyeMOil BeIIeCTBaMH C
KHCIIOTHO-OCHOBHBIMU ~ CBOMicTBamMM. KaranuTudeckue KOHCTAaHTBI CKOPOCTH  PEaKIHH.
I'ereporennsiii  karanu3. CKOpPOCTh  I€TEpOre€HHO-KATAJIUTHUECKONM  peakuuu.  Tumbl
IeTepPOreHHbIX KaTalu3aTopoB. 3aKOH JAEHCTBYIOLIMX MOBepxHOcTe. Posb ancopOuum B
reTeporeHHoM mnpouecce. Kunernka rereporeHHO-KaTaIMTHYECKUX Peaklii, He JIMMUTUPYEMBIX
muddysueit. OTpaBieHHE KaTaln3aTOPOB.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHBIX B akanem.

Bunpl yueOHol paboThI eIMHHIAX qacax
OO0masi TpyA0eMKOCTh JUCIHUIIJIUHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositessHas padora (CP): 2,22 80
KonrtaktHas camocrosiTenbHas pabota 222 -
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHEI ’ 80
Bua konTpoJis:
OK3aMeH 1,0 36
KonrtakTHas paboTa — NpoMexXyTO4YHas aTTecTalus 10 0,4
[TonroroBka K 3K3aMEHY ’ 35,6
Bua UTOroBOro KOHTpOJIA: JK3aMeH

B 3auerHbIx B actpon.

Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24

121




CamocrositensHas padora (CP): 2,22 60
KonTtakTHas camocTosiTesbHas paboTa 229 -
CaMocTosATeIbHOE U3YYCHHE PA3ACIIOB TUCIIUTUTHHBI ’ 60
Bua konTpoJs:

DK3aMeH 1,0 27
KonraktHas paboTa — MpOMeXyTOUHAs aTTECTAIH 10 0,3
[ToaroToBKa K 3K3aMeHY ’ 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTauus padoyeii nporpaMMsbl JIMCHUTLIMHBI
«PU3UKO-XUMHUYECKHe METOAbl AHATU3A /ISl MATepPHAJIOBeAeHUSI U TeXHOJIOTHHN
matepuaion» (b1.B./IB.03.02)

1. Heap aucuunIuHbI - npuoOpeTeHrne 00y4YaroIUMUC 3HaHUH 0 OCHOBHBIM TpYIIIaM
METOZI0B XMMHYECKOT0 aHalu3a, HauOoyiee IIUPOKO MPUMEHSIEMbIX B IMPOMBIIUIEHHOCTH U
HCCIIEIOBATENBCKOM paboTe, a TakkKe KOMIIETEHINI, He0OOXOIUMBIX XUMUKaM-TEXHOJIOraM BCEX
CIEIMAJIbHOCTEN JUIsl pellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIM3a.

2. B pe3yabtare mu3yyeHus [MCUHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpHUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (1K) komnereHmsIMH:

CIOCOOHOCTBIO UCIONIB30BATh B MPO(ecCHOHABHOM 1eATeIbHOCTH 3HAHUS O MOAX0AaX U
METOJaX MOJY4YEHHs] PEe3ylbTaTOB B TEOPETUYECKUX M IKCHEPHUMEHTAIbHBIX HCCIEA0BAHMSIX
(OIIK-2);

TFOTOBHOCTBIO MPUMEHATh (PyHAAMEHTaJIbHbIE MaTEMaTHUYECKHE, €CTECTBEHHOHAYUYHbIE U
O0IIIeHHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIOCOOHOCTBIO HCIIONB30BaTh B HCCIENOBAHMAX M pacdyerax 3HAHUS O METoJax
WCCJICIOBAHMsI, aHaNIM3a, JUATHOCTHUKUA W MOJECIUPOBAHMSI CBOMCTB BEIIECTB (MaTepUaloB),
¢u3nyecKuX M XMMHMUYECKHX MpOIeccax, MPOTEKAIoIUMX B MaTepuajgax MpU UX MOTyYEHHH,
obpabotke u momudukanuu (ITK-4);

3Hamy:

- TEOPETUUECKUE OCHOBBI (PH3UKO-XUMHUYECKUX MeTO10B aHanu3a (DXMA);

- rpo1tiecchl POPMHUPOBAHUS aHATIMTUYECKOTO CUTHANA B pa3nuyHblx DXMA;

- pacCMOTpEeHHE NPUHIUIIOB U3MEPEHHH B CTAHJAPTHBIX MPUOOpax;

- ocHOBbI MeTposiorun @XMA B cootBeTcTBHM ¢ pekomeHanusmu UIOITAK;

ymemy:

- TNPUMEHSTh NPUOOPETEHHbIE TEOPETUYECKHE 3HAHUS M IPaKTUYECKHE HaBBIKU B
npodecCHOHATIBHOM 1eATENbHOCTH JUISl PEIICHUsI KOHKPETHBIX XUMHKO-aHAJTMTUYECKUX 3aj1ay;

enaodems.:

- merogonoruei ®XMA, MMPOKO HCHOJB3YEMBIX B COBPEMEHHOM aHAIUTUYECKOU
MPAKTHKE;

- CUCTEMOM BbIOOpa METO/1a KaYeCTBEHHOT'O M KOJIMYECTBEHHOIO0 XMMUYECKOT0 aHAIN3a;

- OLIEHKO} BO3MOYKHOCTEN METO/1a aHaJIn3a;

- OCHOBHBIMHU CIOCOOAMH METPOJIOrMYecKOi 00pabOTKU Pe3ylbTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHAJIK3a.

3. KpaTkoe coep:xaHue M CHUIIUHBI

Bseoenue 6 gpuzurxo-xumuueckue memoowvl aHaiuza.

Pa3zoen 1. Cnexmpanvusie memoowl ananuza
1.1. Knaccugukanus crieKTpaJbHbIX METOJI0B aHAIIN3A.
1.2. ATOMHO-?MHUCCHOHHBIN CIIEKTPAJIbHBII aHAIU3.
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Teopernueckne OCHOBBI aTOMHO-IMUCCHOHHOTO  CHEKTPaJbHOTO aHanu3a. VCcTOYHMKH
BO30Y)XJICHHUSI CHEKTPOB. ATOMHO-IMHCCHOHHBIE JIMHEHuaThle cnekTpel. llpaBuia otbopa
3JIEKTPOHHBIX NEPEXOO0B. 3alUCh CIIEKTPAIBbHBIX JIUHUI B BHJIE TEPMOB. CXEMBbI 3JIEKTPOHHBIX
IIEPEX0JI0B B aTOME IIEJI0YHOro Metauia. Pacnipenenenue bonbiiMaHa v 3aCEIEHHOCTh YPOBHEH
BO30YXKICHHOTO COCTOsIHUA. DaKTOpbI, BIMSIONINE Ha UHTEHCUBHOCTH CIIEKTPAJIbHBIX JIMHUU.
[Tporecchl MOHU3AIMK U CaMOIIOTIIONIEHUS B Tu1a3Me, opmyna Caxa. CriekTpajibHble TPUOOPHI
MU CHOCOOBI PErvCTpallMK CIEKTpa (BU3yalbHBIH, ¢doTorpadudeckuii U (OTOIIEKTPUUECKUN).
KavecTBenHslii aHanm3, pacmuppoBKa 3MUCCHOHHBIX CHEKTPOB M UIACHTU(UKAIUS SJIEMEHTOB
no ux crekrpaMm. KomnuectBeHnblii ananus, ¢popmyna Jlomakuna-Illaitoe. [Ipaktrka aTomHO-
OMUCCUOHHOM CIIEKTPOCKONMH. ATOMHO-3MUCCHOHHBIM aHAIW3 C WHAYKTHBHO CBS3aHHOU
1a3MOM. XMMHUKO-CIIEKTPAIIbHBIE METO/Ibl aHAJIN3A.

ATOMHO-?MHCCHOHHAss  (oTOMeTpus  IUIaMeHH.  [a30Bble  IJJaMeHa  KaKk  BHJBI
HU3KOTEMIIEPATypHOIl IJ1a3Mbl, MX XapaKTepHcTUKa. biok-cxema miaameHHOro ¢otomerpa.
Bo3MoxHOCTH MeTOJa W €ro OrpaHuYeHUs. AHHOHHBIA M KaTHOHHBIN 3¢ ¢ekTsl. MeTos
KOJIMUECTBEHHBIX  oOlpeneieHuil B miuameHHOH ¢otomerpun. I[lpenen oOHapyxeHus,
IIPELIU3UOHHOCTb, CENEKTUBHOCTh. O0IaCTH IPUMEHEHHUS.

ATtomHO-abcopOunonHas crnexkrpodoromerpusi. OOmias xapakrepuctuka merona. [lornomenue
AIIEKTPOMArHUTHOTO M3JIy4eHUs] CBOOOJHBIMH aroMaMu. biok-cxema mpubopa. Mcrounuku
MOHOXpOMaTH4eCcKOro u3nydeHus. CrocoObl aToMu3anuu npoosl. MonynsaTop, ero Ha3HavYeHUE.
N30uparenbHOCTh, JIOCTOMHCTBA M HeNOCTaTKM Merona. CpaBHEHHME aHAJIUTUYECKUX
XapaKTePUCTUK METOJI0B aTOMHOU aOCOpOLIMU U aTOMHOM SYMUCCHH.

1.3. MonekynsipHas aHanuTH4YecKas crekTpockonus CrekTpopoTOMETPUYECKHA —aHaIIn3.
Metoapl ONTHYECKOM MOJNEKYISIpHOM cHeKkTpockonuu. llorjomieHue 31eKTpOMAarHUTHOIO
U3ITy4EHUS! MOJIEKyJaMu. DJEKTPOHHbIE MEPEXO/bl U CIEKTPbI MOIJIOMEHUS MOJeKya. CXeMbl
JNEKTPOHHBIX mepexofoB. CpaBHEHHE AaHAJTUTHUYECKUX CHUTHAJIOB, OOYCIOBIEHHBIX d-
d*—mepexomamu, mepexoJamMHM C TEPEHOCOM 3apsiia W T-m*— mepexonamu. 3akoH byrepa-
Jlambepta-bepa. Monspusiii ko3 dunuent mnornomenus CrnocoObl €ro  OmpeleneHHUs.
OnTumuzanus yclIOBUM aHAIUTUYECKUX olpeaenacHuil. BpiOop onTUMalbHON UIMHBI BOJIBI U
pabouero ceropuibTpa. KoHTpacTHOCTH aHanmuTHuecKkoil peakuuu. OTKIOHEHHS OT 3aKOHA
Bbyrepa-JlamGepra-bepa. CpaBHenue ¢oroMerpun U crnekTpopoToMeTpuu. Ammaparypa ajs
CHEeKTpo- U (oToMEeTpuUecKux u3MepeHuil. XapakTepucTuka (OTOMETPUYECKUX METO/I0B
aHayu3a. M301paTenbHOCTh B CIEKTPOPOTOMETPUN U ee obecnieueHue. [IpuHuun aqauTuBHOCTH
NOTJIOIEHUs] B aHajiu3e OWHApHBIX CMecell MOIIOIAIUIMX BemecTB, Meron Pupopara.
TouHoCTh pe3ynbTaToB (oTOMETpUUecKUX onpeneneHuid. Juddepennuansuas goromeTpus.
Meron  omHOo- M JABycTOpoHHeH — nuddepeHumanbHod  doroMmerpun.  MeTozsl
CHEKTPO(OTOMETPHUUECKOTO TUTPOBAHUSI.

JlromuHecHeHTHbIe MeTonbl aHanmu3a. DunyopecueHuus u  ¢ochopecuenuus. Ilpumenenue
HHEPreTUUECKON auarpaMmsbl SIGJIOHCKOTO MPU PaCCMOTPEHUH CHHIJIET-CUHIJIETHBIX U CHUHIJIET-
TPUILJIETHBIX 3JIEKTPOHHBIX NepexonoB. KonebarenbHas penakcanus U BHYTPEHHSS KOHBEPCHSL.
KBaHTOBBIMI W dHEpreTuyeckuil BbIXOJbI. DAKTOPHI, BIUAKOIIAE HA HWHTEHCHUBHOCTH
¢danyopecuennuu. TemnepaTypHoe M KOHIIEHTpallMOHHOE TymieHue (ayopecueHuuu. IlpaBuio
Crokca-Jlommernsi. CBsi3b CTPOCHUST MOJIEKYJTBI OPTAaHUYECKOTO COSIMHEHUSI C €70 CTIOCOOHOCTHIO
K QuyopecueHIMU. 3epKajdbHas CUMMETpPUsl CIEKTPOB IOIJIOMIEHUS W HUCIYCKaHUs (IpaBUIIO
JleBmmna). 3akoH BasmioBa. Cxema ¢uryopuMeTpuueckux uzMepeHuil. Beibop mepBuyHOro u
BTOPUYHOTO CBETOQHIBTPOB. ['pagynpoBOuUHas 3aBUCUMOCTh W KOJMYECTBEHHBIH aHAIU3.
OO0m1as XxapakTepUCTUKA METOIA.

1.4. TypOuaumeTpus 1 HeeIoOMeTpHsL.

TypObunumerpuueckuidi U HederoMeTpuyeckuil  MeToabl aHanu3a. PaccesHue  cBeTa
JUCIIEPCHBIMHU cUcTeMaMU. CBS3b ONTUYECKOW IUIOTHOCTH C KOHLEHTPALUEH ONPENENsiEMOro
BemectBa. Koadduument MyrtHoctu cucteMbl. TeopeTmdyeckue OCHOBBI TYpOUAMMETPUU U
Hedenomerpun. YpaBHeHue Panes. TpeGoBaHusi, NpebsABIsieMble K UCIOIb3YEMBIM PEAKIIHSM.
TypObunumerpuueckuil KUHETHYECKU MeToa. BO3aMOKXHOCTH METOOB.
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Pazoen 2. Dnexmpoxumuuecxkue memoowt anaiuza
2.1. KonnykTOoOMeTpHs 1 KOHIYKTOMETPUUECKOE TUTPOBAHHE
Knaccudukammss OXMA. Kiaccudukamus 537I€KTPOAOB M IJICKTPOXUMHUYECKHE METOJbI.
[Tonsipusyemble U HemnoJisipuzyeMmbie 3iekTpoasl B DXMA. Hcnonb3dyemble XUMHUYECKHUE U
JNEKTPOXUMHUYECKUE PEaKuy, TPeOOBaHUS, MIPEABIBISEMbIE K 3TUM peakuusMm. Bo3moxxHocTu
OXMA.
KongykromeTpus u KOHIyKTOMETpHYecKoe TuTpoBaHue. OOImias XapakTepuCTHKa MeETOoJa.
VYienpHas ¥ OKBUBAIEHTHAs 3JIEKTPOIPOBOJHOCTH PACTBOPOB JJIEKTPOJIUTOB. IIoABMKHOCTH
MOHOB. [IpsiMas KOHAYKTOMETpUS U KOHAYKTOMETPUUECKOE TUTpOBaHHE. KpuBble TUTpOBaHUS.
@akTophl, BIUAIOIIME HAa XOJ KPUBBIX TUTpoBaHus. IIpuHuMIUanbHAs cXeMa yCTaHOBKM IS
KOHJYKTOMETPUUYECKMX H3MEpPEHUMN, HCIOIb3yeMble SJIEKTpoAbl. Bo3MoxHOCTH MeTOJa,
JIOCTOMHCTBA, HeoCTaTKU. [IpuMepsl onpeneeHui.
BricokouactotHoe TuTpoBaHue. OcoOeHHocTu Merona. llpuHuMNuanbHas cxemMa yCTaHOBKHU.
Hcnonb3yemble HMHIYKTHBHBIE WM EMKOCTHBIE O€33JIeKTpOJAHBIE sS4YehKH. DOpMBI KpPUBBIX
BBICOKOYACTOTHOTO TUTpPOBaHMs. Aninaparypa. Bozmoxunoctu metona. IIprumepsr onpeneneHui.
2.2. IloTeHIITMOMETpHUSI U TOTEHIIMOMETPUIECKOE TUTPOBAHUE.
Onpenenenne merona. Mcnonb3yemblie suelku. MHAMKATOpHBIE AJIEKTPOIAbI M SIEKTPOIbI
cpaBHeHUs. [loTeHIMAI 37IeKTpOIAa KaK aHATUTUYECKU curHail. Monomerpus. JJOHHAaHOBCKUH U
mubdy3noHHbl moTeHIManbl. Krnaccupukanyus HOHOCETEKTHUBHBIX 3JEKTPOoA0B. OCHOBHBIE
XapaKTEpUCTUKU  HOHOCENEKTUBHBIX  JJIEKTPOJOB  pa3du4HbIX  TUOOB.  [IpuuumHbl,
0o0yCIOBIMBAIOIINE H30UPATENLHOCTh 3JEKTPOAOB. YpaBHeHHEe Hukombckoro-Jii3zeHMaHa.
Metoapl onpeneneHust KOXPQPHUIMEHTOB CENEKTUBHOCTH, BEPXHETO W HIDKHETO TIpeena
IUarna3oHa OMpelesieMblX COoAepKaHUil. YTI0BOH KOA(POUIUEHT 5SIEKTPOIHONW (DYHKIUU.
MeTo/1bl KOIMYECTBEHHBIX ONPECIICHUN U YCIOBUs UX npuMeHeHus. [Ipsimas noteHunomeTpus
(pH-metpusi, nonomerpusi). BoamoxkHoctu Merona. Metonbsl TuTpoBanusi. OOpaboTKa KpUBBIX
NOTEHLIMOMETPUYECKOTO TUTPOBaHUA. MeTozbl 100aBOK.
2.3. BonbTaMnepoMeTpuYECKUE METObI aHATIU3A.
BonbramnepoMerpudeckre MeToab! ananmu3a. Kinaccuueckas nossiporpadus, OCHOBBI METO/IA.
[IpunuunuanpHas cxema mnoysporpaguueckoid ycTaHOBKU. Vcmonb3yemble 3IeKTPObI,
TpeOoBaHUs, MpeabsBiIsieMble K d3iekTpojaM. [lonspuzanyvoHHble KpHUBBIE HHIUKATOPHBIX
NIEKTPONOB. PTyTHBIM Kamaromuil 3J€KTpoA, TBEpAble AieKTpoabl. [lomsporpammsl.
Wnrepnperauust noisiporpamMm. OCTaTOYHBIA UM KOHAEGHCATOPHBIM TOkU. DapageeBCKUN TOK.
CpoiictBa mnpenenbHoro auddysuonHoro Toka. YpaBHeHue MinbkoBuua. YpaBHEHHE
nossiporpaduaeckoit BoHbl ['eiipoBckoro. IloTennuman monyBosHbl. BpiOop M HazHaueHue
nonsiporpaduueckoro ¢oHa. AHOMANUU Ha MONAPOTrpaQHUUECKUX KPHUBBIX M UX YCTpaHEHHE.
KauecTBeHHbIN M KOJIMUYECTBEHHBIH Mojsporpaduyeckuil aHainn3. CoBpeMEHHbIE HalpaBlIEHUsS
pa3BUTHs BoJbTaMnepoMmerpuu. OOIacTH HUCHONb30BaHUSA. BO3MOXHOCTH, JOCTOMHCTBA U
HEJOCTATKH METOJA.
Amnepomerpuyeckoe TuTpoBaHue. OOmas xapakTepucTuka MeToAa. Bribop ycnmoBuid
aMIIEpPOMETPUYECKHUX U3MEPECHUI. [IpuHnunuaneHas cxema YCTaHOBKH JUTSL
aMIIEpOMETPUUYECKOTO THUTPOBaHMs. THUNBl KpPUBBIX THUTpOBaHUs. buammnepomerpuueckoe
TUTPOBAHUE, YCIOBUS AMIIEPOMETPUYECKUX U3MEPEHUN C IBYMsI MHIMKATOPHBIMU 3JIEKTPOIAMH.
KpuBbie TuTpoBanHusi. BO03MOXHOCTH, JIOCTOMHCTBA M HEAOCTaTKHM MeTona. Ilpumepst
MPAKTUYECKOro Hcrnoib3oBaHus. KymnoHomerpuueckuit wmeron ananmmza. Knaccudukanus
METOI0B KyJnoHomeTpuu. OObenauHeHHbl 3akoH @apanes. Beixog mno Toky. Ilpsmas
KYJIOHOMETPHS U KyJOHOMeTpruyeckoe TutpoBanre OcodeHHocTu MeTo10B. Kynonomerpus npu
KOHTPOJIMPYEMOM MOTEHIMAIE W NPU KOHTpOIMpyeMoM Toke. llonspusanuoHHBIE KpHUBBIE.
Bri6op norennuana pabouero annekTpoaa. Pacuer konuuecTBa 31€KTpUYECTBA, 3aTPAUEHHOTO Ha
NIEKTPOXMMHUYECKYI0 peakuuio. [IpuHiunuanbHas cxema KyJOHOMETPHUUYECKON YCTaHOBKHU.
O6nacte mnpumenenus. KymoHomeTpuueckoe TUTpoBaHWE. BbBIOOp TOKa dIeKTpoim3a.
Oco0eHHOCTH TeHepUPOBAaHHOTO TUTpaHTa. CrocoObl MHAWKAIMN KOHEYHOW TOUYKH TUTPOBAHUS
(BU3yanbHble W MHCTpYMEHTalbHble). [IpuHIMNUanbHAsT  cxemMa  YCTaHOBKH  JUIA
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KYJIOHOMETPHUYECKOIO0 TUTpoBaHusA. [IpakTmyeckoe NpHMEHEHHE METOZa, €ro JOCTOMHCTBA U
HEJ0CTaTKH.
DnekTporpaBuMeTpuueckuii  aHanmm3.  CrnocoObl  BBIMOJMHEHUS — ompenencHuil.  OOmas
xapakTepucTuka merona. llpomeccel, mpoTekaromue npu UeKTpoimuse. Beibop 31eKTpoaos.
VYcenoBust anekTpoocaxaeHus. TpeOoBaHMs, NpeAbsBIsSeMble K OCaAKaM Ha 3JIEKTpojax.
Hcnonp30BaHuEe 3JIEKTPOOCAXACHUS JUISl  LENed KOHLIEHTPUPOBAHUS, ONPEACNICHUus U
pazneneHus. BHyTpeHHui 21eKTpoiau3. JJoCTOMHCTBA U HEJOCTaTKH METO/1A.

Pasoen 3. Xpomamoepaghuueckue memoowvi ananiuza
3.1. TeopeTuueckue OCHOBBI XpOMATOrpapUUECKUX METOIOB aHaiu3a TeopeTHyecKre OCHOBBI
xpomarorpaduyecknx MeTooB. O0IacTH MPUMEHEHHs XpOMaTOrpapUIecKiX METOI0B aHAIM3A.
Xpomarorpamma. [Tapamerpsl yaepxupanusa. usuko-
XUMHYECKHE  OCHOBBI  XpoMmaTorpaguueckoro mporecca. Kimaccupukamuss  MeTOJ0B
Xpomarorpauu Mo arperaTHOMy COCTOSIHHIO (a3, [0 MEXaHU3My pa3JeJIeHus U CIoco0y
opopmienuss mporiecca. OcHOBBI  xpomatorpaduueckoro pasaenenus. Koaddumment
pacripenesneHus U kod3ppuuueHt pasaeneHus. OCHOBHON 3akoH Xpomatorpaduu. B3aumocssspb
¢opMBl  BBIXOJHOW KpPUBOW M H30TEpPMBI COpOIMM B KOJOHOYHOW Xpomarorpaduu,
AQHAINTUYECKUN AaCIIEKT 3TOW 3aBUCUMOCTH. DakTopbl, BIUAIOIIME HA CKOPOCTh JBHIKEHUS
xpomarorpaduyeckoii 30HBL. TeopHst TEOPETHUECKMX TapesoK. TeopeThueckas Tapernka.
BeicoTa, skBHMBajeHTHas TeopeTuyeckod Tapenke. KuHernueckas Teopus Xpomarorpaduu.
VYpaaenne Ban-Ileemrepa. Kpurepum sddextuBHOCTH Xpomartorpaduyeckoro Impoiecca.
Crenenp pasznencHuss U KpUTepull ceneKTuBHOCTH. Kputepuit pasnpenenus. Ontumusanus
IIPOLIECCOB Pa3/ICJIEHUsI CMECEH BEILIECTB.
3.2. 'a3okuakocTHass XpoMarorpadus.
OO0mass xapakTepucTUKa MeToAa. lIpuHIMNHUANbHAsS CcXeMa Tra30BOro Xxpomarorpada.
YcTpolicTBO M HaszHaueHue y31noB Xxpomatorpada. TpeOGoBaHus, mpenbsBiseMble K
HETIOABIDKHOW M TOABIXKHON (hazaM. JleTeKTopsl, WX KiaccUpUKAIMs M TPEeOOBAaHHS K HUM.
Mertonbl nneHTH(GUKALKMY BEIIECTB B ra30Boi xpoMaTorpaduu. JIuHeiHsle u sorapupmudeckue
UHJEKCHl yaepkuBaHusa. KoppenlslMOHHbIE YypaBHEHUS: CBS3b IApaMETPOB YIEpP)KUBaHUS
KOMIIOHEHTOB € HUX (HU3UKO- XUMHUYECKUMHM CBOHCTBaMH. KauyecTBeHHBIH aHanmu3 10
jJorapumMuueckuM HHAEKcaM yrepkuBaHus Koaua. Meroabl KOJMYECTBEHHOIO aHajIu3a:
MeToi aOCONMIOTHOW TpagyupoOBKH, METOJ, HOPMHUPOBKH, METOJ| BHYTPEHHErO CTaHAapTa.
[TonnpaBouHble KOAPPUIMEHTH! K IUIOMAAIM NUKOB. [IprMepsl mpakTHYecKOro MCHoIb30BaHUS
ra3oBoil xpomarorpaguu.
3.3. XKunkocTHast xpomaTtorpadus.
Knaccugukanus MeTonoB KHMIKOCTHOM Xpomartorpaduu. PacnpenenutenbHas OymaskHas
xpomatorpadus. OcHoBbl OymaxkHOW Xpomarorpaduu. IlogBukHas M HeNmoJIBHXKHAS (a3bl.
MuxkcotponHbslii  psn  pactBoputeneid. TpebGoBaHuss Kk  Xpomarorpaduyeckoil Oymare.
Xpomarorpapuueckue mapameTpbl. THUIIBI XpOMaTOrpaMM: OJJHOMEpHas, JABYMEpHasi, KpyroBas,
anekTpodopernueckas. Meron oOpamieHHbIX (a3. 3aBUcHMMOCTb (OpPMBI TSTHA OT BHUAA
M30TEPMBI pactpeneneHus. Meronpl uaeHTU(UKALNK BELECTB Ha OyMaKHOH XpomaTorpaMme.
KonnyecTBeHHblit aHanu3 B MeToJie OyMaxHOM XpomaTtorpaduu. JJOCTOMHCTBA U HEIOCTaTKH
metona. Ob6nacte npumeHenus. Ocodennoctu BOXX. [IpunnunuaneHas cxema >KMJIKOCTHOTO
xpomarorpada Bbicokoro nasieHus. Tumsl nerekropoB B BOXKX. KuakoctHo-aacopOiirioHHas
B2XX. HopmanbHo-hazoBbiii u o0pamieHo-(a3oBblii BapHaHTbl: COPOEHTHI, 3JIOEHTHI,
paszesnsieMble BelecTBa. THITbl B3aUMOJICHCTBUS COPOCHT-BEIIECTBO, COPOSHT-DITIOEHT, JIIOCHT-
BemectBO B BOXX. VpaBuenme Kookca. ®aktop eMKocTH, €ro (U3HUYECKUN CMBICIL.
['panuentHoe >moupoBanue. Biusuaue 3pPpeKTUBHOCTH, CEIEKTUBHOCTH U €MKOCTH KOJIOHKU Ha
paslefieHue CMeced aHaJM3UPYyEeMBIX BeEHIEeCTB. MeToapl UIACHTU(UKAIMU BEUIECTB U
KOJIMYECTBEHHOTO aHaIN3a
B BOXX. MocrounctBa um Henoctatku BIXX. Ilpumepsl mpakTH4ecKOro HCHOIB30BaHUS
BOXX B ananusze.
3.4. UonoobmenHas xpomaTorpadus.
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Cymnocts Metoaa. TpeboBanus, mpeabsABIsEMble K peakusiM HOHHOTOo oOMeHa. OcoOEHHOCTH
MOHOOOMEHHOI Xxpomarorpaduu. MoHooOMeHHOe paBHOBecue. KoHCTaHTa MOHHOTO OOMEHa.
H3oTepmbl MOHHOrO oOMeHa. BnusHue KOHCTaHTBI MOHHOTO OOMeHa Ha (OpMYy H30TEPMBbI
nonHoro oomena. Koaddunuent cenekruBHOCTH. CHHTETUYECKE MOHOOOMEHHUKHU, KATHOHHUTHI
u anuoHuThl. Krnaccudukamus u coiictBa. CopOnuoHHbIe psinbl. Buasl 0OMEHHOW €MKOCTH
MOHOOOMEHHUKOB. BBIOOpD ONTUMAIBHBIX YCIOBUNW HOHOOOMEHHOTO pa3/ICiCHHs BEIIECTB.
[IpumeneHre MOHOOOMEHHOW XpomaTorpauu B AHAIUTUYECKOM XUMHHM OPraHUYeCKHX U
HEOPTraHWYECKUX COCAMHEHUM: pa3J/ieJIeHue, OYMCTKa, KOHIEHTpUpoBaHue u T.1. [lpumepsl
NPUMEHEHHUS MOHOOOMEHHOM Xpomarorpaduu B TEXHOJOTHYECKHX Impoueccax. onnas
xpomatorpadus. brok-cxema noHHOro Xpomarorpada. Pazmensionme M KOMIICHCAIIMOHHBIC
KoJOHKU. JleTekTopsl. [IpuMeHeHne B aHATUTHUECKON XMMHUU. AHATUTHUYECKHE BO3MOXXHOCTH
METO/1a.
3.5. 'enp-xpomaTorpadus.
[TomBmwxkHass w HemojBuxkHas Qa3pl. OOIIee ypaBHEHHE, OIKCHIBAIONIEE MPOIECC Tellb-
xpomarorpadguu. CopOentsl. OOmUiH, BHENIHUN W BHYTpEHHUU 0O0BeMbl Tens. [lapameTrpsl
IIONpoBaHus. BrelpakeHue minst kodp@uimenta pacnpeneincHuss U KOHCTAHThI JTOCTYITHOCTH.
BosmoxxnocTu reib-xpomatorpaduu. [Ipumepst npaktudeckoro ucnonb3oBanusa. TCX
Pazoen 4. Cospemennvie memoowt ananusa.

ABTOMaTHYECKMi ¥  aBTOMATHU3HPOBAaHHBIA aHaldM3: LeTd U 3anadd. JucKpeTHbIe
ABTOMATUYECKUE aHanu3aTtophl. [IpuHIMI AEHCTBUA, JOCTOMHCTBA W HeAocTaTku. I[IpoTounsie
METOJIbl aHalKu3a pacTBOpPOB. HempepbIBHBIA MPOTOYHBIM aHANM3 U MPOTOYHO-MHIKEKIIMOHHBIN
aHaJIN3.
Hpyrue Meronsl aHanmuza. Macc-ciekTpomerpudeckue metoibl. CyIIHOCTh MeToia. AHamu3
OpraHWYECKUX BEIIECTB. DJIEMEHTHbBIN aHanu3. [loHsATHE 0 HEUTPOHHO-aKTUBAIIMOHHOM aHAJU3E.
[Tonstue 00 uMMyHO-(epmeHnTHOM aHanu3e. l[lonstue o wmeromax WK-cnekrpockonuu.
YasTpodwmnbTpanus, GioTamnys, KanWDISpHBIN dekTpodope3. PerynupoBaHue aHATUTHICCKIX
CBOICTB HaHOOOBEKTOB (CEIEKTUBHOCTh, YYBCTBUTEIBHOCTD,...) [IpMeHeHrne HaHOMaTepHaIoB
W HAHOYACTHUI], HAHOTPYOOK B KadeCTBE CCHCEOMIM3AaTOPOB, KOHIICHTPATOPOB, TOJUIOKCK B
DOXMA wu ap. [IpumeHeHre HAaHOTEXHOJIOTHUI B aHAIU3E.

4. O0beM y4eOHOH JUCHHIJIMHBI

B 3aueTHbIX B akanem.

Bunsl yueOHoI paboThl eIMHUIIAX qgacax
OO6masi TpyA0eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY MJIAHY 5,0 180
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonraktHast camoctosiTenpHas pabota 222 -
CaMocCTOsATeIbHOC U3YICHHE PA3/ICIIOB TUCITUTUTHHBI ’ 80
Bua konrpoJis:
OK3aMeH 1,0 36
KonrtakTHas paboTa — IpoMexXyTOUHas aTTeCTalus 10 0,4
[TonroroBka K sK3aMeHY ’ 35,6
Bua UTOroBOro KOHTPOJIA: JK3aMeH

B 3auerHbIx B actpon.
Bunsl yueOHoI paboThI eAMHULAX yacax

O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
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KonTakTHas padora — ay1MTOPHBIE 3aHATHS . 1,78 48

Jlexiuu (JIek) 0,89 24
[TpakTaeckue 3arstus (I13) 0,89 24
CamocrositensHas padora (CP): 2,22 60
KonTakTHas camocTosTensHas padora 222 -
CaMocTosATeIbHOE U3YYCHHE PA3/ACIIOB TUCIIUTUTHHBI ’ 60
Bua xonTpoJis:

DK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,3
[ToaroToBKa K 3K3aMeHY ’ 26,7
Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTaUus padoyeii MporpaMMsbl JMCHUTIMHBI
«O0mas XuMu4yecKkas TeXHOJIOTHs MPOU3BOACTBA HAHOMATEPHAJIOB M HAHOCHCTEM))
(51.B.1B.04.01)

1. Heab AMCHUIVIMHBI - TOJIyyeHHE 3HAHUH B 00NACTH pealn3aluu XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (PU3UKO-XUMHUYECKUX OCOOCHHOCTEH MPOTEKAIOIINX
peakuuii, BbIOOpa ONTHMAJbHBIX YCIOBHUH peaIn3yeMbIX MpPOLECCOB, BbIOOpa 3(PPEeKTHUBHBIX
PEaKTOpoOB, MPUOOPETEHHUS HABBIKOB B COCTABICHHH MAaTCPHAIBHBIX MU TEIJIOBBIX OaJaHCOB, B
pacyeTe MpOLIECCOB U PEAKTOPOB HA OCHOBE MATEMaTHYECKOTO MOJICIMPOBAHUS, MOJYyYEHHUS
3HaHUH B 00J1aCTH pa3pabOTKH YHEProcOeperarInx XUMUKo-Texnonornaeckux cucreM (XTC),
0€30TXOAHBIX U MATOOTXOAHBIX TEXHOJIOIMH Ha MIPUMEPE COBPEMEHHBIX IPOU3BOJICTB.

2. B pe3yabraTe wu3yYeHHs] MCHUILVIMHBI oOydawumiicas 1Mo mnporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMu:

TOTOBHOCTBIO NMPUMEHATH (hyHIaMEHTAIbHbIE MaTeMAaTUYeCKHEe, ECTECTBEHHOHAYYHBIE H
o0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHambHoi aestensHocTh (OITK-3);

CIIOCOOHOCTBIO BBIOMpAaTh M TPUMEHSTH COOTBETCTBYIOIIME METOIBI MOJECITUPOBAHHS
(pHU3UUECKUX, XHMUYIECKHUX U TeXHooruueckux mnporeccos (ITK-7);

3HaMb:

- OCHOBBI TEOPUU XMMUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEOBAaHUS B3aUMOJECHCTBUS XUMHUYECKUX MPEBPALECHUN U SIBICHUI
IepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;

- METOJIMKY BbIOOpa peaKTopa U pacyéra mpoiecca B HeM;

- OCHOBHbIE PEaKI[MOHHBIE MPOLIECCH U PEAKTOPbl XUMUYECKON U OMOTEXHOIOTUH;

- OCHOBHBIE TIPUHIIMITBI OPTaHNU3AUN XUMHUECKOTO MPOU3BOJICTBA, €r0 HEPAPXHUECKYIO
CTPYKTYPY, METO/IbI OLIEHKH 3P PEKTUBHOCTH IPOU3BOJICTBA;

- OCHOBHBIE XUMHUYECKHE TPOU3BOICTBA;

ymemy:

- paccUMTaTh OCHOBHBIE XapaKTEPUCTHKH XMMUYIECKOTO IPOIIECcca;

- BBIOpaTh pallMOHAIBHYIO CXEeMY IPOU3BOJICTBA 3a/JAaHHOTO MPOIYKTa;

- OIICHUTH TEXHOJIOTUIECKYIO 3()(PEKTHBHOCTH MMPOU3BOJICTBA;

- BEIOpaTh 3 EeKTUBHBII TUTT peaKTopa;

- POBECTH pacyeT TEXHOJOTHIECKUX MapaMeTPOB JUTS 3aJaHHOTO TPOIIecca;

- OTpEIENTh apaMeTPphl HAWTyYIllel OpraHu3aliy Ipolecca B XMMUYECKOM peakTope.

gnadems:

- MeToZlaM1 aHaiu3a 3(pPEeKTUBHOCTH PabOTHl XMMUYECKHUX MPOU3BO/ICTB;
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- METOJAMU pacyeTa U aHajJu3a MPOLECCOB B XMMUYECKUX PEAKTOPaX, ONPEACIICHHUS
TEXHOJIOTMYECKHUX NOKa3aTeIIeH;

- METO/IaMHU BbIOOPAa XMMUYECKHX PEAKTOPOB.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

Pa3znen 1. XumMuveckasi TEXHOJOTHSI M XUMUYECKOe NPOU3BOICTBO.

1.1. OcHoBHbIE OnIpeeIeHUs U MOJ0KeHUSI.

Xumudeckas: TeXHOIOTHSA. OOBEKT XMMUYECKON TEXHOJIOTHH. MeXOoTpacaeBoi XxapakTep
XUMHUYECKON TEXHOJIOTMU. Pa3BUTHE XMMHUYECKMX IPOU3BOJACTB MU XUMHYECKOH TEXHOJIOTHH.
MecTo XuMUYECKOW TEXHOJOTUH B MPOMBIIINIEHHOM cepe U METOJ0B XUMUUYECKON TEXHOJIOTUN
B HEXMMHUYECKMX OTpAcCisX HPOMBILUIEHHOCTH. CHUCTEMHBIH aHalIM3 CJIOXHBIX CXEM U
B3aUMOJICICTBUM 3JIEMEHTOB CXE€Mbl — IOHATHE U coiepkaHue wmerona. dusmyeckoe u
MaTeMaTU4eCKOe MOJEIUPOBAHNE, ONPEAECICHUE U OCHOBHBIC IIOHATHUS, UX MECTO B MHXKCHEPHO-
XUMHYECKHX HCCIEeIOBaHUSIX U pa3paboTkax. Mecro W 3HauYe€HHWE HATypHOTO U
BBIYUCIUTENHHOTO dKciepuMenTa. Cozepikanue u 3a7auu yaueOHOro Kypca.

1.2. Xumn4yeckoe mpou3BOJACTBO.

[lonaTHe 0 XHMMHUYECKOM MPOU3BOACTBE. MHOTrOQyHKIHOHAIBHOCTh XHMHUYECKOTO
npousBojcTBa. OOmas CTPYKTypa XHUMHUYECKOro Mpou3BoJcTBA. OCHOBHBIE MOJCHUCTEMBI
XUMHYECKOIO Mpou3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHUE KOMIIOHEHTHl XUMHYECKOIO
MIPOU3BOJICTBA.

KauecTBeHHBIE M KOJTMYECTBEHHBIE ITOKA3aTEIM XUMUYECKOTO ITPOU3BOJICTBA: TEXHOIOTNYECKHUE,
SKOHOMHUYECKHE, FIKCILUTyaTallMOHHBIE, COLIUAJIbHBIE.

1.3. CpIpbeBble pecypcehl, BOJa M JHEPrusi B XMMHYeCKOM IPOU3BO/ICTBeE.

Knaccudukanus CbIpbeBBIX PECYpcOB IO pa3lW4yHBIM MpU3HAaKaM — (a30BOMY
COCTOSIHUIO, IPOUCXOXKJIEHUIO, HCTOYHMKAaM. MMHepaibHOE CbIpbe (PyIObl U IOJIE3HBIE
HCKOMaeMble), OPTaHUYECKOE MPUPOJTHOE ChIphe (TOPIOUME HCKOIAEMBbIE), PACTUTENbHOE U
KUBOTHOE ChIPbE, BTOPHUYHOE ChIphE€ — MX MHCIIOJIb30BAaHME M IMyTHU mepepaboTku. OCHOBHbBIE
CrocoObl NEPBUYHOM 00pabOTKH ChIpbs (0OOTraleHne, OUNCTKa, OJTOTOBKA K TPAHCIIOPTUPOBKE
u repepaborke). [loHsATHE, CYIIHOCTP W TpPUMEPHI YIIIYOJNEHHS WCIOJIB30BAHUS CBIPHS,
KOMOMHHPOBAHUS MPOU3BOICTB U KOMIUIEKCHOU NEpepabOTKU CHIPBSI.
3HaueHWe U UCMOJb30BAaHUE BOABl B XHUMHUYECKHMX NPOU3BOJACTBaX. VICTOUHMKH BOJBI
TpebGoBaHusi K TEXHONOrMYeCKO M ObITOBOM Boje. I[IpoMbliieHHass MOArOTOBKAa BOABI U
METOJIbl €€ OYUCTKU OT npumeceil. OCHOBHBIE METOJIbl KOHTPOJISI KayecTBa BOJbl. DKOHOMUS
BOJIONOTPEOIEHHS B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Bunel ¥ HMCTOYHHMKM DHEPrMM B XHMHUYECKOM MNPOMBINIIEHHOCTH. Macmtadbl
noTpeOsieHuss M CIOCOOBbl yMEHBIIEHUs HHepreTuueckux 3arpar. CyIHOCTh W MpPHUMEpPHI
pereHepanyy W peKylnepaluuyd >SHEPruu. OHEProTeXHOJIOIMYECKHe CHCTeMbl. BropuuHbie
JHEPIreTUYECKUE PECYPCHI.

Pa3nea 2. Teoperuueckue 0CHOBbI XMMHYECKHX NPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieICeHUS U MOJI0KeHH .

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMUYECKHX MIpeBpaLeHUH —
CTEXMOMETPUYECKUE, TEPMOAMHAMHUYECKUE, KHHeTHueckue. Ilokaszarenn  XMMHMUYECKOTO
IIPEBpaLeHHs] — CTETIEHb PEBPAICHUs], BBIXOJI IPOYKTa, MHTETpasibHasd U AuQdepeHnraibHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIUM U ITPEBPALICHNS PEAr€HTOB.

2.2. XuMHYeCKHe Mpouecchl.

Omnpenenenue. Knaccupukanus XUMUYECKUX TMPOILECCOB MO PA3TUYHBIM IMPHU3HAKAM —
XUMUYECKMM (BHJ XHMHUYECKOW peaklMH, TEepMOJUHAMHYECKHE XapaKTEepPUCTUKH, CXeMma
npeBpaleHuii) 1 (pa30BbIM (YUCIIO U arperaTHoe COCTOsIHUE (a3).

I'omorennsIii xumnueckuil mpouecc. OnpeneneHue U NpuMepsl. BiausHue XUMHUYECKHX
NPU3HAKOB M YCIOBUI MPOTEKaHU Mpoliecca Ha ero rnokasaresnu. CrnocoObl HHTEHCU(PHUKALIH.
[Tonsitie onTUManbHBIX Temmeparyp. OnTUManbHBIE TEMIEPATyphl JUIA OOpPaTUMBIX U
HEOOPaTUMBIX 9K30- U SHIOTEPMUYECKUX PEaKIIHH.
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['eTeporenHsblii (HEKaTAIUTUYECKHUH) XUMUYECKUA mporiecc. OmnpeneneHue U IpUMEpPHI.
CrpykTypa mpolecca U ero cocramiswoonme (crtaauu). Habmogaemas CKOpOCTh XMMUYECKOTO
npesparienus. O6nactu (pexxuMbl) MPOTEKaHUs Mpoliecca, IUMUTUPYIOLIAs CTa sl

I'eteporennslii xumMuueckuii mpomecc '"raz (Kuakoctb) - TBepaoe". ObOocHoBaHme,
MOCTPOCHUE U aHAIM3 MAaTeMaTUYECKON MOJIeNH sl peakiuil ropeHus (MoJienb "CKMMAIOIIasICs
chepa) m TOmMOXMMHUECKOW (Moaens "c HeB3aumopaelcTByrommM sapom"). Habmomaemas
CKOPOCTh MpEBpAILEHUS, BpeMsl MpEBpallleHUuss U MyTH HHTCHCU(PUKAIMK JUIS PA3ITUYHBIX
oOnacTel MpoTeKaHus IpoLecca.

I'eTeporeHHblii XUMUYECKUA Tporecc '"ra3 (GKUIKOCTh) - >KUIKocTh'. OOOCHOBaHUE,
IOCTPOCHHE M aHaJIM3 MaTreMaTHueckoi mozenu. HaOmromaemas CKOpPOCTh IMpeBpallieHUs U
obnactu nporekanus npouecca. [lyTu nnTeHcudukanuu Ui pa3inuHbIX PeXUMOB Mpoliecca.
Kartanmutnueckuit nporecc. Omnpenenenue, KiaccupuKaiys, TpuMepsl. [ eTeporeHHblid KaTanu3
Ha TBepAOM Karanuzarope. OO0OCHOBaHUE, TOCTPOCHUE M aHAJIW3 MaTeMaTHUYeCKON MoJeIu Ha
KaTaJUTHUYECKON IOBEPXHOCTH M B IOPUCTOM 3€pHE Karainuzaropa. HaOmromaemas ckopocTb
npeBpaiieHuss U obsactu nporekaHus mnpouecca. CTeneHb HUCHOJIB30BaHUS BHYTpPEHHEH
noBepxHocTH. [lyTn MHTEHCHU(pHUKAIIMY KaTATUTHYECKUX TIPOIIECCOB.

2.3. XumMHu4yecKue peakTopbl.

OnpeneneHre M Ha3HAYEHHE XMMHMUYECKOIO peakTopa. PeakTopsl B XUMHUYECKHX U
HEXMMHMYECKUX OTpacisix MpoMbliuieHHOCTH. OO030p THIOB XHMHUYECKHUX PEaKTOPOB, HX
CTPYKTYpHBIE 3JIEMEHTHl (peaklMOHHas 30HAa, YCTPOMCTBa BBOJAA U BbIBOJA, CMELICHUS,
pas3fiesieHuss U pachpesiesieHus: MOTOKOB, TEIUIOOOMEHHBIE 3JEMEHTHI), OCHOBHBIE MPOIECCHl U
SIBIICHHS B HUX.

CucremaTu3aius MpoleccoB B XMMHUYECKOM PEAKTOpEe MO MacmTaly UX MPOTEKaHUS:

XUMHUUYECKasl peaklMsi, XUMHUYECKUH TIpoLecC B DIIEMEHTApHOM 00beMe, IpoLecchl B
PEaKIIMOHHOM JJIEMEHTE U B PEaKTOpe B IIEJIOM, UX B3aUMOCBSI3b M HEpapXuyeckas CTPYKTypa
MaTeMaTUYeCcKOl MOJeNH Ipouecca B peakrope. IIpumepsl mpolieccoB B pa3iIWYHBIX BHAAX
XUMHYECKHX PEaKTOPOB.
Knaccugukanus mpoueccoB B peakTopax MO Pa3IMYHBIM IPH3HAKAM - BUJ XUMHYECKOTO
mpolecca, OpraHu3als IMOTOKOB pPEareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IMOTOKOB B pEaKIIMOHHOW 30HE), OpraHU3alsl TEIVIOBBIX OTOKOB (TEIJIOBOM PEXUM,
cxeMma Teroo0MeHa), CTallMOHapHOCTh Mpoliecca.

Ob6ocHOBaHME M TIOCTPOEHHUE MAaTEeMATUYECKOM MOJeNHu TMpolecca B PpPeaKkTopax
Pa3IMYHOIO THIA KaK CHCTEMbl YPAaBHEHHMI MaTepUalbHOTO M TEIJIOBOro OalaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe IOTOKAa, XMMUYECKUX IpEBpallleHUsX, SBJICHUSIX IEpeHoca TeIula u
BEIIeCTBA W MX B3auMojelcTBuM. CucreMaTu3alus M KilacCU(UKALUs MaTeMaTUYeCKUX
MoJIeJIeH MPOIIECCOB B PEAKTOPaAX.

N3oTepMuueckne MNpoLECCHl B XMMUYECKOM pEaKTOpe. BiusHuEe CTpyKTyphl NOTOKA
(uneanbHOE CMEIIEHME M BBITECHEHHWE), CTAallMOHApPHOCTH Tporecca (MPOTOYHBI U
NEepUOIMYECKUl), TapaMeTpOB U YCIOBUI MPOTEKaHUs Mpolecca (TemrepaTypa, KOHIEHTpalus,
JaBjieHue, 00beM PEaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKOM peakluu (TIpocTast ¥ CIOKHas,
oOpatumast U HeoOpaTumas) M ee IapaMeTpoB Ha NPOQHUIM KOHIEHTpalUWd M IMOKa3aTenu
mpolecca B peakTope (CTeNeHb MPEeBPAILEHUs, BBIXOJ IMPOJIYKTa, CEJIEKTUBHOCTH IMpOIlecca).
OcHoBBI pacyera mnpouecca B peaktope. ComocraBineHue 3(QQEeKTUBHOCTH TNPOLECCOB B
peaxKTopax, OMUCHIBAEMBIX MOJIEISIMH UJI€AIbHOTO CMEIIEHUS U BBITECHEHUSI.

Heunzorepmuueckne npoueccsl B XUMHUYECKMX peakTopax. OpraHusanus TEIUIOBBIX
MOTOKOB U PEKMMOB B XUMHYECKHUX peakTopax. Pacmpenenenue teMeparypbl, KOHIEHTpAUH 1
CTETIEHU NPEBpAlllCHUs B pEaKTOpPe B pPEeXHMMax HACAIbHOTO CMEUICHHUS W BBITECHEHMS,
aanabaTHyeckoM u c TeriooOMeHoM. CBs3b TeMIepaTypbl M CTENEHH NpPEBpaIleHUus B
anuabatuyeckoM mporecce. ComocraBleHHE € M30TEPMUYECKMM pexXuMoM. Yucimo u
YCTOMYMBOCTh CTAIIMOHAPHBIX PEKUMOB B PEAKTOPAX UJCAIBHOIO CMEIIEHUSI.

2.4. IIpoMbIILICHHBbIE XMMHYECKHE PEAKTOPBI.
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Ha xoHKpeTHBIX mpuMepax HpeIMETHO PacCMaTpPUBAIOTCS IMPOMBIIUICHHbBIE PEaKTOPBI
JUTSL TIPOBEICHUS] TOMOTE€HHBIX, TETEPOr€HHBIX U KaTATUTHYECKUX MPOLIECCOB — TUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTHU PEKMUMA, 00JIaCTH MCTOIb30BaAHUS.

Pazjnen 3. Xumuueckoe npon3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKASl CHCTEMA.

3.1. CTpykKTypa U onucaHue XMMHUKO-TEXHOJIOTMYECKOH CUCTEMBbI.

XUMHYECKOE MPOU3BOJCTBO KaK XUMHKO-TexHojorumueckas cucrema (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »iaeMeHTHI, CBSI3M, HOACHCTeMBI. OjeMeHTHl XTC,
KJIacCU(UKAIMs 10 BH]Y MPOIIECCOB M Ha3HAueHUI0. TexHolornueckue cBs3u daeMeHToB X TC
(motoku). IlocnemoBarenbHas, MapasienbHas, pPa3BETBICHHAs, IOCIEAOBATEIHLHO-00BOIHAS
(baiinac), oOpaTHast (pEIHKII) TEXHOJIOTHUYECKUE CBsI3H. VX CXeMBbl U Ha3HAYCHUE.

Onucanne XTC. Buasl moaeneli XTC - onucarenpHbie U rpaduueckue. OnucareabHbIe
MOJIETTM - XUMHYECKas CXeMa M MaTeMaTudeckas Mojenb. | padudeckue Moaenu -
byHKIIMOHAIbHAS, TEXHOJOTHYecKas, CTPYKTypHas W Jpyrue (CHelHalbHbIe) CXEMBI.
Haznauenue, npuMeHeHHE U B3aUMOCBSI3b MOJICIICH.

3.2. Anasm3 XTC.

[Tonsitue, 3amaun u pesynbpraThl ananuza XTC - cocrosuue XTC, matepuanbHbI U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak cHCTEMbI: B3aUMOCBSI3aHHOCTb DPEKUMOB 3JIEMEHTOB, pa3inyuue
ONTUMAJIBFHOCTH DJJIEMEHTa OAMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh U CYIIECTBOBAaHUE
CTaIlMOHAPHBIX PEKUMOB U JIp.

MatepuanbHbIi U TETIOBOM OanaHckl. MeTOIMKa COCTAaBIICHUS U pacyeTa MaTepHalbHbIX
u teroBbix OamancoB XTC m ee mojacuctem. OcoOeHHOCTH pacdera OaJaHCOB B cXeMaX C
perukioM. @opMbl IpeCTaBIeHNs OalaHCOB (Ta0IUILIBI, TUArPaMMBI U JIp.).

MarepuanbpHpiii  OaslaHc  A7ii  MacCOOOMEHHBIX W PEaKI[MOHHBIX  3JIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKHMX U MEXK(pa3HbIX OallaHCOBBIX
cootHomieHuM. CTeneHb UCIIOIb30BaHUSI CHIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPTeTUUYECKHM (110 MOTHON PHEPTHH) U HKCEPreTUUecKuil OamaHchl 1
KIIJI. Ux comocraBnenue u ucnosb3zoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[lonsitTue w 3amaum cuHTe3a XTC. OcHoBHble 3Tanbl paspaborku XTC. Pomup
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KkoHIenuu mpu cuHTe3e XT1C: MOJHOE WHCIONIB30BAHUE CHIPHEBBIX W
HSHEPreTUYECKUX PECYpCOB, MUHUMHU3AIUS OTX0/I0B, ONTUMAIBLHOE UCIIOJIb30BAHUE aNNapaTypshl.
Nx conmepkanme u crocoObl peanusanuu. KomMOWHUpOBaHHBIE MPOU3BOJICTBA, COBMEIICHHbBIC
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYPChl, SHEPrOTEXHOJIOTHYECKUE CHUCTEMBI,
nepectpauBaembie XTC, 3aMKHYThIE, MAIOOTXOAHBIC MPOU3BOJICTBA - UX MOHATHS, OCOOCHHOCTH
Y IPUMEHEHUE.

OAHOpPOJOHBIE TEXHOJOTMYECKHE CXEMBbl: CHCTEMa pEKYNepaTMBHOIO TEMJI000MEeHa,
cucTeMa pasJieJIeHUusI MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTOpoB. OCHOBBI OCTPOEHUS UX
ONTUMAIBHOU CTPYKTYPBI

Pasnen 4. IlpoMblnuIeHHbIe XMMHYECKHE ITPOU3BOICTBA.

XUMHYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3alis U3y4eHHBIX
TEOPETHUYECKUX OCHOB XMMHUKO-TEXHOJIOrHUeckux mporeccoB U XTC, koHUENuuid nNoCcTpoeHus
BbicokOd(ppexkTuBHOH XTC. OCHOBHOH aklIeHT Jenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI
KOHLICTIIIMM  TOCTPOEHUS TEXHOJOTUYECKOW CXEMbl TPOU3BOJICTBA U €ro  MOJICUCTEM.
[TpousBoacTBo cepHoil kuciaothl. [IponsBoacTBo ammuaka. IIpon3BOACTBO a30THOW KHUCIIOTHI.
[Ipou3BOACTBO cTHpOIIA.

Paspnen S. CoBpeMeHHbIe TEHACHIMU B PA3BUTHH XUMHYECKOI TEXHOJIOIHH.

Tekymiee cOCTOSIHUE XUMUUECKOW MPOMBIIUIEHHOCTA B MUPE U TEHACHIIUU €€ Pa3BUTHSL.
[TepcnekTUBHBIE HICTOYHUKH CBIPBS U dHeprun. Kitactepuzamus XuMUIeCKON TPOMBITINICHHOCTH.
CoBMerieHHble Tpoliecchl. ['MOKuMe W mepecTpanBaeMble TEXHOJOTHYECKHe cXxeMbl. HoBble
XHUMHUKO-TEXHOJIOTHYECKHUE TIPOIECCHI M CTIOCOOBI MOTY4YeHUs TPOIyKTOB. HaHoTeXHOMOTHS.

130



4. O0beM yueOHOW JUCUUIJIMHBI

B 3aueTHEBIX B akanem.

Bunet yueGHoI paboTh €IMHULIAX qJacax
O01mas TPyA0eMKOCTb JMCUUILIHHBI 110 Y4e0HOMY ILIAHY 6,0 216
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 2,22 80
Jlexumu (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16
[Tpaktuueckue 3ausatus (I113) 0,89 32
CamocrositeanHas padora (CP): 2,78 100
KonTakTHas camocTosTensHas padora 578 -
CamocTosiTeIbHOE U3YUYCHHE PA3/IeTIOB JUCITUIUIMHBI ’ 100
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyTo4Hast aTTeCTALIMS 10 0,4
[ToaroroBka K SK3aMeHY ’ 35,6
Buj MTOroBOro KOHTpOJIS: JK3aMeH

B 3auerHbIX B actpon.

Bunel yue6HoI paboThl eAVMHULAX yacax
OO0mas TPyA0eMKOCTH THCHUIIMHBI 10 Y4eOHOMY IJIaHY 6,0 216
KonTakTHas padoTra — ayAUTOpHbIE 3aHATHUSA 2,22 60
Jlexruu (JIek) 0,89 24
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 12
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesnibHas padora (CP): 2,78 75
KonrtakTHas camoctosiTenbHas paboTa 278 -
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIUIMHbI ’ 75
Bua konrpoJis:
DK3aMeH 1,0 27
KonrtakTHas paboTa — MpOMEeXyTOUHAS aTTECTAIHS 10 0,3
[ToAroTOBKA K SK3aMEHY ’ 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«CucTeMbl ynpaBJieHUs MpoLeccaMu NnorydeHnst Hanomarepuanos» (651.B./[B.04.02)

1. Hesab AMCHMIIMHBI - 1aTh 0a30Bble 3HAHUA 110 TEOPUH CUCTEM YIPABIECHUS XUMUKO-
texHojornueckumu npoueccamu (CY XTII), npuBuTh HaBBIKU U yMeHHE aHanu3a cBorcTB XTI
KaK 0OBEKTOB YIPaBJIEHUS U MIPAKTUYECKOTO MPUMEHEHUS] TEXHUUECKUX CPEICTB yIIpaBICHHUS.

2. B pe3yabraTe wu3y4YeHUsl IUCHUILUIMHBI oOydawmmiics 1Mo mnporpaMmme
0akajaBpUaTa J0JIKEH:

Obnadamys cnepyrommumu o6mekynbTypHsiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusmMm:

TOTOBHOCTBIO MPUMEHATh (PyHAaMEHTaJIbHble MaTeMaTHUYECKHE, €CTECTBEHHOHAYYHbIE U
oO0IeMHKEHEpHBIE 3HaHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);
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CIIOCOOHOCTBIO BBIOMPATh U TMPUMEHSITH COOTBETCTBYIOIIME METOIbl MOJEIHPOBAHUS
bu3nUeCKUX, XUMUYCCKHX M TeXHoJoruueckux mporeccos (ITK-7);

3HaAmMb.

- OCHOBHBIE IIOHSATHSI TEOPUM YIPABJIECHUS; CTaTUYECKHME M  JUHAMUYECKUE
XapaKTepUCTHUKU OOBEKTOB YIpaBlIeHUs; OCHOBHbIE BUAbl CAY U 3aKOHBI peEryIHpOBaHUS;
tunoBele CAY B XMMHMYECKOM MPOMBIIIIEHHOCTH; METOJbl U CPEACTBAa U3MEPEHUS OCHOBHBIX
TEXHOJOTMYECKUX MapaMeTpoB; ycToMUnBOCTE CAY; OCHOBHBIE MOHATUS O HeMMHEHHBIX CAY,
pEJIeHBIX CUCTEMAaX, JIOTMUECKHUX QJIrOpUTMax YIPABJIEHUS, AJANTHUBHBIX U ONTHUMAJIBHBIX
CHUCTEMax YyIpaBJICHUS;

ymemn.

- OMNpeAeNsiTh OCHOBHBIE CTAaTUYECKHME U JIMHAMHUYECKHE XapaKTePUCTHKH OOBEKTOB
yIIpaBJICHUS; BBIOMPATh PALIMOHAIBHYIO CUCTEMY PEryJIMPOBAaHUS TEXHOJIOTHYECKOTO MPOIECCa;
orleHuBaTh ycToWuuBOocTh CAY; BbIOMpaTh KOHKPETHBIE THUIBI MPUOOPOB AJI JUATHOCTHKHU
XTIT;

gnademsn:

- METOJJaMU T€OPUM aBTOMATHUYECKOI'O PETyJIMPOBAHUs, OPraHU3aLUU U PAcu€Ta CUCTEM
ONTUMAJIBHOIO YIIPABJICHUSI XUMUYECKON TEXHOJOTMe HAHOMAaTEePHaJOB.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

Moayab 1. OcHOBHbIe TIOHATHS YIPABJEHHA XMMHKO-TEXHOJOTHYeCKHUMH
npoueccaMu.

3HaueHHE aBTOMATUYECKOIO YIPABICHUS JJI1 PA3BUTHUSI XUMUYECKON MPOMBIIIJIEHHOCTH.
OcoOeHHOCTH  yIpaBIEHUS XUMHUYECKUM NPEIIPUITHEM UM  XUMHUKO-TEXHOJIOTUYECKUM
npoueccoM. TexXHUKO-d3KOHOMHYECKH 3(P¢deKT BHEAPEHHS aBTOMATH3WPOBAHHBIX CHCTEM
yrnpaBineHus. Pomp cucreM ympaBieHus B oOecneueHHMH Oe30MacHOCTH XMMHUYECKOTO
MIPOU3BOJICTBA U OXPaHbI OKpYKarolei cpenbl. OCHOBHbIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NpUHLUIBL yrnpasieHus. Kiaccudukanus cucteM ynpaBieHUs
OynkuunoHanbHas cTpykTypa CAY. [lokazaTenu kayecTBa yrnpaBiICHHUS.

MopayJib 2. OcHOBBI TeOpUH ABTOMATHY€CKOI'0 YIIPABJICHHUS.

Maremaruueckue moaenu CAY. lunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
orepanuoHHOro ucuncienus st ananusza CAY. Tunoble TuHaMu4ecKkue 3BeHbs. BpemeHHbIe
U YACTOTHBIE XapaKTEPUCTHKH. OKBHUBAJCHTHbIE MpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
VYcroituuBocth nuHeHbIX CAY ¢ oOpatHOi cBs3bto. Kiaccugukanus u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBiieHUs. MeToabl oIpeaeseHusl CBONCTB 00BeKTOB ympaBieHus. OCHOBHbIE
3aKOHBI PETyIUpOoBaHUs. PerynsTopbl Ha OCHOBE UCKYCCTBEHHBIX HEHpOHHBIX cetel. [{udpossie
U poOacTHbIE CHUCTEMBbl YIpaBieHHA. BbIOOp 3akoHa peryaupoBaHMs U OIpeneleHue
ONTUMAJIBHBIX MapaMETPOB HACTPOMKHU MPOMBILIUIEHHBIX PETYISTOPOB.

Mopnyas 3. U3mMepeHne TEXHOJOTHYECKUX NMAPpaMeTPOB XMMHMKO-TEXHOJIOTHYeCKOIo
npouecca.

I'ocynapcTBeHHass cucTeMa HPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3allMH.
OcHOBHBIE TEpMHUHBI M oOIpeneiaeHus Mmerpojoruud. Meroasl u3Mepenuil. Cpenacrtsa
WU3MEPUTEIIBHON TEXHMKH, HMX CTaTUYECKHE M JIMHaMu4eckue cBoicTBa. [lorpemmnocTtu
n3mepennit. CriocoOwl nepegaun UHGpopManuu Ha paccTossHue. OpraHu3aius TUCTAHIIMOHHON
muarHocTukn XTI, M3mepeHne OCHOBHBIX TEXHOJIOTMUECKUX I1apaMETPOB: JABIICHUSA,
TEMIIEpaTyphl, pacxo/la U KOJIMYECTBA, YPOBHSA XKUIKOCTH M CHITYYHMX MaTEpHUAIIOB, COCTaBa U
(U3UKO-XMMUYECKHX CBOHCTB BEIECTB.

Moayab 4. OcCHOBBI NPOEKTHPOBAHUSI ABTOMATHYECKHMX CHCTEM YIpPaBJICHUA
XHMHKO-TEXHOJOTHYECKMMH MPOLECCAMH.

Ocobennoctu ympaiaeHuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTMUECKHUX
[IapaMeTpoB: pacxoja, AaBleHus, Temreparypbl, ypoBHsA, pH. Texnuueckue cpencrsa CAYVY.
OcHOBHBIE Pa3HOBUAHOCTH YIPABJSIOMIMX YCTPOHCTB. THMBI, XapaKTepUCTHKH U pacuér
UCTIOJIHUTENIHBIX MEXaHU3MOB U PErylIupyroumx opranoB. OdopMieHne NpoeKTHOTO 3a/1aHus
Ha aBTOMAaTHU3AlMI0 TEXHOJOTHYECKOro Ipolecca. BpiOop Touek u3MepeHHs, KOHTPOJI,
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VIOpaBIsieMbIX [apaMeTpOB U YHPaBISIIOMIMX Bo3aedcTBUM. CTaHgapThl U YCIOBHBIE
obOo3HadyeHus I TexHomorndeckux cxem. OcHoBHbIe cBeneHuss 00 ACY TII B xummueckoit
npomeliuieHHOCTH. [Ipumepbr ACY TII B xXuMuueckoil mpoOMBIILIEHHOCTH. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennsbie TenaeHuu B pazsutuu CY XTIL

4. O0beM y4eOHOM JUCHUILIMHBI

B 3aueTHBIX B akazem.

Bunet yueGHoI paboTh eIMHULIAX Jacax
O01mas TPyA0eMKOCTh JMCUHUILIHHBI 10 Y4eOHOMY ILIAHY 6,0 216
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 2,22 80
Jlexumu (Jlek) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ad) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositebHas padora (CP): 2,78 100
KonTakTHas camocTosTensHas padora 578 -
CamocTosiTeIbHOE U3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI ’ 100
Bua konTpoJis:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyToO4Hasl aTTeCTALIMS 10 0,4
[ToaroToBka K sK3aMeHy ’ 35,6
Buj MTOroBOro KOHTpOJIS: JK3aMeH

B 3auerHbIX B actpon.

Bunel yue6HoI paboThI eAMHULAX yacax
OO0mas TpyA0eMKOCTb JHCHHUIIMHBI 10 Y4eOHOMY IJIaHy 6,0 216
KonTakTHas padoTra — ayAUTOpHbIE 3aHATHUSA 2,22 60
Jlexruu (JIek) 0,89 24
JlaGopatopusie 3ansaTus (Jlad) 0,44 12
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP): 2,78 75
KonrtakTHas camocrosiTenbHas paboTa 278 -
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIUIMHBI ’ 75
Bua xonTpoJs:
OK3aMeH 1,0 27
KonrtakTHas paboTa — MpOMeXyTOUHAST aTTECTAIIHS 10 0,3
[ToAroTOBKA K DK3aMEHY ' 26,7
BuJ UTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«3onmoBasi Mukpockormus» (b1.B.JIB.05.01)

1. Heab aucuHUmIuHbI - (GopMHUpOBaHHE Yy OOYYAIOMIMXCS 3HAHUH O CKAHUPYIOMICH
30HJIOBOM MHKPOCKOMHH, €€ TEOPETUYECKUX OCHOB, MPHUHIIUNIOB pabOThl M BO3MOXKHOCTH
MCIIOJIb30BaHUS JIJISl aKTyaJIbHBIX 33/1a4 HAHOTEXHOJIOTMU U HAHOMATEPHUAJIOB.

2. B pe3yabrare wu3ydyeHus IUCHUIVIMHBI OOyYyamomuiicss 1O TMporpaMme
0akajaBpUaTa J0JIKEH:
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Obnaoame cnenyrommumu oomekynbTypHbiME (OK), obmenpodeccuonanbasiMu (OI1K)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

CIIOCOOHOCTBIO MCIIONIB30BaTh B MCCIENOBAaHMAX M pacdyerax 3HaHUS O METoJax
UCCJIEIOBAHMsI, aHalIM3a, JUArHOCTUKU U MOJEJIMPOBAHMSI CBOMCTB BEIIECTB (MaTepualoB),
(GU3MYeCKUX M XUMHUYECKUX Ipoleccax, MPOTEKAIOUIMX B MaTepuajlaXx IpU UX IOJy4YEHHH,
obpaborke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBIIOJHATE KOMIUIEKCHBIE HCCIEIOBaHMS M UCHBITAaHUA IMPU HU3Y4YEHUHU
MaTepHajoB W W3ACIHHA, BKIIOYas CTAHJApTHBIE M CEPTU(HUKAIMOHHBIC, IPOIECCOB HX
POM3BOJICTBa, 00paboTku U Mmoaudukanuu (ITK-5);

CIOCOOHOCTBIO MCIIONB30BAaTh HA MPAKTUKE COBPEMEHHBIC MPEICTABICHHUS O BIUSHUH
MHUKPO- U HAHO-CTPYKTYpbhl Ha CBOMCTBA MaTEepUaJIOB, UX B3aMMOJAEHCTBHM C OKpYXKarollen
cpenoit, mosisimMu, yactTuiiamu 1 uznydenusmu (I1K-6);

CIOCOOHOCTBIO OLICHMBATh KAaue€CTBO MAaTE€pPHAJIOB B IPOM3BOJCTBEHHBIX YCIOBUSAX Ha
CTaJIMU ONBITHO-IIPOMBIIUICHHBIX UcTibiTaHui u BHeapeHus (ITK-10);

3HaMb:

- KJIAacCU(UKALIUIO METOJIOB CKAaHUPYIOIICH 30HI0BOM MUKPOCKOITHH;

- YCTPOWCTBO M MpPUHLMUN PabOThl U (PU3NUECKHUE OCHOBBI CKAaHMPYIOLIMX 30HIOBBIX
MHUKPOCKOIIOB;

- TPUHIMIBL pealu3alldd aTOMApHOTO pa3pelleHUus B CKAHUPYIOIIMX 30HJO0BBIX
MHUKPOCKOIIaX;

- o011Me IpeCTaBIeHUs O pa3pelIaolei cnocOOHOCTH Pa3IMUHbIX BUJIOB;

- BO3MOXHOCTH U oOjactu mnpumeHeHuss wmeronoB C3M st MccienoBaHus
HaHOMaTepHaoB;

ymemy:

- QHAJIM3MPOBATh U300pAKEHUS U JJaHHbIE, TIOJIY4YEHHbIE pa3IuuHbIMU MeTogamMu C3M;

- KOPPEKTHO OMpPEeNsiTh MOP(OIOTHIO HAHOOOBEKTOB M HAHOMATEPHAJIOB;

- HCII0JIb30BaTh CTaHAapTHhIE MeToAuKU C3M u1s aHanM3a HaHOMAaTEPHUAJIOB;

- (hopMynMpOBaTh TEXHUYECKHE TPEOOBAHMS K 0OBEKTaM UCCIICIOBAHUS;

gnademsn:

- HaBbIKaMU 00paboTKK N300pakeHU, OTYUYEHHBIX pa3InuyHbIMU MeTogamu C3M;

NPUHIUIIAMA TPOBEJCHUS SKCIIEPUMEHTa HAa COBPEMEHHBIX MPUOOpax CKaHUPYROILEH
30HI0BOM MUKPOCKOIINY;

- MeToJaMM paboThI C HAYYHOH JIUTEPATypPOr U SIEKTPOHHO-ONOIMOTEUHBIMU peCypcamMu
10 TEOPETUYECKUM U TEXHOJIOTMYECKUM aCleKTaM CKaHUPYIOIEH 30H10BOM MUKPOCKOIHH.

3. KpaTkoe coep:kaHue M CHUIINHBI

Mopayasb 1. OcHoBBI ckaHHpYIOLIel 30H10B0oii Mukpockonuu (C3M)

Pa3neua 1.1 CoBpeMeHHBbIE METO/IbI BU3YAJIH3aIlHM HAHOMATECPHAJIOB.

CoBpeMeHHbIE  METOJbl  BHM3yaJU3alldd M  HUCCIEJOBaHMS  HAHOOOBEKTOB U
HaHomarepuanoB. IloHATus paspemaronieid cHocoOHOCTH M JU(PPAKIMOHHOTO Ipenena.
AToMapHOe pa3pellleHuE B COBPEMEHHBIX MeTojax uccienoBaHusi. CpaBHEHHME OCHOBHBIX
MHUKPOCKOIIMYECKHX METOAO0B (ONTHYECKHE, JJIEKTPOHHBIe, 30HIO0BbIE). [IpenmymiecTna,
HEJAOCTaTKW M 00JacTM  NPUMEHEHHS  CKaHUPYIOLIEH  3JEKTPOHHOM  MUKpPOCKOIHH,
IIPOCBEYMBAIOLIEH IJIEKTPOHHON MUKPOCKOIIMH U CKAHUPYIOLIEH 2JIEKTPOHHON MUKPOCKOIIHH.

Paszpnen 1.2. Beegenue B C3M.

Uctopus C3M. VYcTpoHCTBO W OpUHIUN paboOThl  CKAaHUPYIOIIUX  30HIOBBIX
MukpockoroB. OcHoBHble 3neMeHThl C3M. Ckanepnl. Cuctema oOpaTHOW CBSI3U. 30HIOBBIC
natuuku. [lpunnun gopmupoBanus usobpaxenus B C3M. 3ammra OT BHEUIHUX BO3ACHCTBUIA.
Knaccudukamms merogor C3M. CpaBHeHHE pa3pemiaroliei CriocCOOHOCTH pPA3IMYHBIX BHJIOB
C3M.

Paszpnen 1.3. Ckanupywomasi TyHHeabHass MUKpockonus (CTM).

@usnyeckne ocHoBbl CTM. OneKTpOHHBIE CTPYKTYpBl TBEPAOTLO Tela U €ro
noBepxHocTU. TyHHenbHbIN 3 dexT. Texunueckue ocHoBbl CTM. KoHeTpyKIMM CKaHUPYIOIIMX
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TYHHEJBHBIX MHUKpPOCKOIOB. Pexumbl paboret CTM. Merox mocTrossHHONW Toka. MeTon
MOCTOSIHHOM  BBICOTBI. MeTron oToOpaxeHue paboThl Bbixona. Peamusanuss aromMapHOTO
pa3pellieHusi B CKaHUPYIOIIEM TYyHHEIbHOM Mukpockomne. Orpanudenus CTM. Peanuzanus
aTOMapHOTO pa3pelleHusl B CKAHUPYIOLEM TYHHEIbHOM MUKpocKorie. [1oroToBka noBepXxHOCTH
tBepabIx Tea Aisi CTM ucciienoBaHui.

Pasnen 1.4. ATomHo-cui10Basi Mukpockonusi (ACM).

CunoBoe B3aMMOJICWCTBHE 30HAOBOrO naTuMka U oOpasua. Ilorenuman Jlennapaa-
Jxonca. ACM 30HIBI: BHIBI, CIOCOOBI M3TOTOBIICHUS, OCHOBHBIE MapameTpsl. KoHCTpyKuus
ACM. Crioco0Obl peructpanuu OTKIOHEHHUsT KaHTmieBepa. Pexxumbl pabotet ACM. KoHntakTHas
aTOMHO-CHJIOBAasi MMKPOCKOIHMSI- METOJl IIOCTOSSHHOM BBICOTBI, METOJ| IOCTOSHHOM CHJIBI,
KOHTaKkTHbIM MeToj paccorsacoBanus. Henocratku koHTakTHOM ACM. IlomykoHTakTHas
aTOMHO-cHUJI0Bast MuKpockonus. [IpeumymiectBa u HenocTaTku nojaykoHTakTHO ACM. Kpussie
3aBHCHUMOCTH CHJIBI OT paccTosiHusA. JlaTtepampbHoe B3auMOAeWCTBHE 30HAA U oOpasla.
Muxkpockonus naTepaibHbix cuil. Paspemaromas crnocoonocts ACM. beckontaktHas ACM.
Bo3moxxnoctn OeckonTaktHO ACM. Hcnonp3oBaHHWE OPraHWYECKMX MOJIEKYJI B KayeCTBE
30H10B 111 C3M. Hanotpyoxu — natunku C3M.

Pa3pnen 1.4. Cxkanupywomas 0O1uxHeno1bHas ontudeckas Mukpockonus (CbOM).

Teopernueckue ocHoBel CBOM. DddexktuBHOE  NPEOAONIeHHE  ONTHYECKOTO
mubpaknuonHoro  npexena.  3ouasl  CBOM:  tumbl, wu3roroBneHue. KoHcTpykuuu
OJINKHENOJBHBIX ONTHYECKUX MHUKPOCKONOB. KOHTpOdb paccTosHusS MEXIy 30HIOM U
MOBEPXHOCThI0. Peanuzanus cucrembl oOpatHO# cBs3u. Paspemaromas criocooHocts CBOM.
Pexwumel pabotsl u Buasl CBOM. Kondurypamus CBOM ¢ moxynem NK-®Dypee.

Moayas 2 .Bo3moxknoctun C3M.

Paznen 2.1. Ipyrue Buast C3M.

Mukpockonusi cui TpeHus. MeToa MOIyJAUUH Cuiibl. MHOTOIPOXOAHBIE METOJIUKH
pabotel C3M. OnexrtpocunoBas MHKpockonus. CkaHUpyroLass €MKOCTHasi MHUKPOCKOIIMSL.
Merton 3ou1a KenpBuna. Marautnas cuiioBast Mukpockonust (MCM). [punnun pa6otst C3M B
pexume MCM. Ksazucratuueckue wmeronuku MCM. KonebGarenpubie Meroauku MCM.
3onmoBbie natyuku ais MCM. Jlutorpapus B C3M. CTM, ACM murtorpadus. AHOAHO-
OKHUCJIHUTEIbHAs TUTOrpadus.

2.2. Bosmoxknoctu C3M.

[IpeumymectBa u Hemoctatku C3M. Crangaptel C3M. Hckaxenue wuzoOpakeHus
ckaHepoM. VckaxeHus, CBSI3aHHbIE C 30HAOBBIM JATUYMKOM. VICKakeHus, CB3aHHBIE PEKUMOM
padoter C3M. KamubpoBka C3M. IlpuHuunel KOppeKTHUpoBKH u300paxkenuin C3M.
B03M0OXKHOCTH aTOMHO-CHJIOBOM MHUKPOCKOIHHU B ONpeAeeHUH (GOPMBI M pa3MepOB HAHOYACTHUI]
METAJIJIOB U WX COEAUHEHMH. METOOUKH BOCCTAHOBJIEHMSI pEalbHOM T€OMETpUU OOBEKTOB
uccienoBanst ACM. Bo3MOXHOCTb IPOBEAEHHS HEpa3pyLIAKOIIMX UCCIEI0BAaHUI C TOMOIIBIO
ACM.

Mopnyas 3. lIpumenenne C3M

Paznen 3.1. Ilpumenenue C3M i wuccjeI0BaHUs OCHOBHBIX KJIACCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemienue, nocturHyroe c mnomompbio CTM. Ilpumenenne MCM.
[TpumeHenus OnmKHENONbHOW oONTUKU. VccienoBaHue BOJOPOJHBIX cBs3eil. OmpeneneHue
pasmepoB U ¢GopMmbl HaHouacTull. MccnemoBanuss MoOp(OJOrMM U JIOKAJIbHBIX CBOWCTB
MOJIMMEPHBIX MaTepuaioB. McciaenoBaHusl MarHUTHBIX HAHOYACTHUI U CTPYKTYp MeTtogoM MCM.
Boruucnenne anresmonHbix cwi MerogoM ACM. BosmoxkHoctn u nepcnektuBel ACM B
WCCIIEOBAHUM CHUHTETMYECKUX XHMHUYECKMX BOJIOKOH. lccnenoBaHue HaaMOJIEKYISIPHON
CTPYKTYPBI IOJIUMEPOB U KOMI03UTOB. Mcnonb3oBanne C3M miisa uiccnenoBanus MOP(HOIOTHH U
IIPOLIECCOB POCTA.

Pa3nea 3.2.hccnenoBanue d6mosnornyeckux 00beKToB ¢ nomoinbio C3M.

Hcnons3oBanne C3M B pasznuusbiX cpenax. BosmoxkHoctn C3M ans uccienoBaHus
00BEKTOB B JKMIKHMX cpefax. [IpyMHIMNBI NPUTOTOBIIEHUS OHOJIOTHYECKUX OOBEKTOB IS
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ucciaenoBanuss ¢ nomompbio C3M. Bo3MoOXXHOCTH B HCCIEOBAaHWU OEIKOBBIX MOJIEKYT C
nomomipio C3M. Usyuenme JIHK. MHccrnemoBanusi BupycoB u Oakrtepuit. HccnenoBanue
aAre3MOHHBIX B3aUMOIECHCTBUN.

Pa3nea 3.3. CoBpemennbie npudopsi u Metoabl C3M.

OcHOBHbIE MPOU3BOAUTENN CKAaHUPYIOIIMX 30HIOBBIX MUKPOCKONOB. DPopMaT JaHHBIX B
C3M. Bapunantel Busyanmzanuu C3M  wuzoOpaxenuii. KommyectBenusiii anamuz C3M
n3o0pakeHni. CTaTUCTUYECKUI aHATN3 U300paKeHHH, MMOTyYeHHBIX ¢ oMot C3M.

4. O0beM y4eOHOMH JUCHHILJIMHBI

B 3aueTHbIx B akanem.

Bunpl yueOHoI paboThI €IMHULIAX qacax
OO0mas TpyA0eMKOCTh JUCIHUIIJIUHBI M0 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padoTa — ay1uTOPHbIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,44 16
[TpakTaeckue 3arstus (I13) 0,89 32
CamocrositebHas padora (CP): 1,67 60
KoHTakTHas camocTosTenbHas paboTa 167 0,2
CaMocTosTeIbHOE U3YUYCHUE PA3/ICIIOB TUCIIUILTHHBI ’ 59,8

Bunx konTpoas:

3ayer - -
B 3auerHbIX B actpon.

Buapl yue6HOI paboThl €IUHHULIAX yacax
OO01mas TpyA0eMKOCTH JHCHUIIMHBI 10 Y4eOHOMY IJIaHY 3,0 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,33 36
Jlexumu (Jlek) 0,44 12
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP): 1,67 45
KonrtakTHas camoctosiTenbHas paboTa 167 0,15
CaMocToATEIbHOE N3YUYEHHE PA3ACIOB IUCLIUIIINHbI ’ 44,85

Bua xonTpous:

3auer - | -

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«MeToabl TEPMUYECKOT0 AaHAJIHU3A B TEXHOJIOrnu HaHoMaTepuasoB» (b1.B./1B.05.02)

1. Heap aucuumIuHbl - GOPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOKHOCTSIX TEPMHUECKOTO aHAIIM3a JIJISl HCCIIEIOBAHNSI HAHOMATEPHAJIOB.

2. B pe3yabrare wu3yyeHHs [IUCHUIUIMHBI oOyyaommiicss 10 MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

CIOCOOHOCTBIO MCIIONB30BaTh B HCCIENOBAaHMAX M pacdyerax 3HaHUS O MeTojax
WCCIICIOBAaHMS, aHaKM3a, JUATHOCTHKHA W MOJCIUPOBAHHS CBOWCTB BEIIECTB (MaTepHajoB),
buU3MYECKUX M XMMHYECKUX TpOIleccax, MPOTEKAINMX B MaTepuaiax Mpu WX TOTydeHHH,
obpabdotke u momudukanuu (I1K-4);

TOTOBHOCTBIO BBINOJNHATH KOMILUIEKCHBIE HMCCIEIOBAaHUS W WCIBITAHUSA TMPH H3YUYECHUU
MaTepHajioB W W3ACTHHA, BKIIOYAs CTAHJAPTHBIE H CEPTUPHUKAIMOHHBIE, IPOIECCOB HX
NpOM3BOACTBA, 00padoTku U Momudukanun (I1K-5);
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CIOCOOHOCTBIO HCIOJIB30BATh HA MPAKTUKE COBPEMEHHBIE NPEICTABICHHUS O BIMSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MATEpUANIOB, UX B3aUMOJCHUCTBUM C OKpYKArOLIEH
Cpezoi, moyisiMu, yactuiiamu u u3inydenusmu (ITK-6);

CIOCOOHOCTBIO OIEHMBATh KAa4eCTBO MAaTEpPHaliOB B MPOU3BOJICTBEHHBIX YCIOBUSX Ha
CTa/IN¥ OIBITHO-IIPOMBIIIICHHBIX HcnbiTanuii u BHeapenus (I1K-10);

3uame:

- KJIaccu(UKauuo U (PU3NYECKO-XUMHUYECKHE OCHOBBI TEPMUYECKOIO aHajau3a
MaTepuaos;

— YCTPOMCTBO M MPUHLUI pabOTHl OCHOBHBIX IIPUOOPOB TEPMUUYECKOIO aHATIN3A,;

— BO3MOXHOCTH IIPUMEHEHMs TEPMUYECKMX METOJOB aHalu3a B TEXHOJIOTMHU
HAaHOMATEPHAJIOB;

Ymems:

- aQHAJIM3UPOBATh PE3YyNbTAThl MCCIEAOBAHNSA HAHOMATEPUAIOB TEPMHUYECKUMU
METOIAMU;

- paccuuTbiBaThb (U3NKO-XUMHUECKHE IapaMeTpbl XUMHMUYECKHX peaklui ¢
y4acTHEM  HAHOMATEpUAJIOB IO  PE3yJbTaraM  TEPMOTPAaBUMETPUH U
CKaHUPYIOLIEH KalOPUMETPUH;

- moabupars HeOOXOAMMOE TEeXHHYECKoe oOQopMiIeHHe UIsl HCCIEIOBAHHUS
HaHOMAaTepHaJIOB TPeOYEeMBbIX THUIIOB.

Braoemy:

- CTaHIapTHBIMU METOUKAMHU aHayM3a HaHOMAaTepHaJIOB METOIaMU
TEPMOTPABUMETPUH U TU(PepeHIINaTHLHO-CKaHUPYIONIEH KaJOPUMETPUH;

- OCHOBaMHU TEPMOKHHETHYECKOIO aHAJIN3a;

- METOaMu paboThl ¢ HAYYHON-TEXHHYECKOW JIUTEPATypOl MO TEOPETUUECKUM H
TE€XHOJIOTMYECKUM aCIEKTaM TEPMOTPaBUMETPUUECKOT0 aHAJIN3a HAHOMATEPHAJIOB.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Paznen 1. UcTopusi 1 0OCHOBBI TEPMHYECKOI'0 AHAJIN3A MATEPHAJIOB

Hcropusi u 3Tanbl pa3sBUTHS TEPMHYECKHX MeETOAOB aHaJM3a. DKcnepuMeHThl Jle-
[arense n OcteHa. MeTon NepHOANYECKOro NMPOKaIMBaHUA-B3BeMBanus. [IpuHunnmansHoe
YCTpOMCTBO AepuBaTorpada.

OcHoBHBIC 3a1a4M TEPMHYECKOr0 aHAJM3a MaTepHajoB. DU3HKO-XMMHYECKHE
OCHOBBI TEPMUYECKMX METOAOB aHanu3a. JIMHAMWUYECKHA M M30TEPMHUYECKUE PEXHUMBI
TEPMUYECKUX METOJ0B aHanmu3a. OO0JacTH NPUMEHEHHsS TEPMHMUYECKHUX METO/0B aHaln3a
HaHOMAaTEPHUAJIOB.

Texnuyeckasi peanu3anusi TEPMHYECKOIro aHajam3a. TepMmomapbl: MaTepualbl U
cporictBa. [loHATHE 2TanoHa BemiecTBa. BimsHHME CKOPOCTHM peakIMi W YCIOBHUS IPOBEACHUS
JKCIepUMeHTa (pa3Mep TUIJsA, (QOpPMBI JepkaTens, NpoObl, CKOPOCTHM HarpeBa, BIMSIHUE
atMoceppl B meur) Ha ¢GopMy auddepeHunanbHOM KpuBOW. MCTOUHHMKM OIIMOOK U
norpemHocTe B 1updepeHnalIbHO-TePMUUYECKOM aHAIIN3E.

Paznea 2. Knaccuvyeckue MeTo/Ibl TEPMHYECKOT0 AaHAJIN3A

Tepmorpasumerpuyeckuii anaau3 (TT'A). OcHoOBBEI MeTO@ TEPMOIPaBUMETPHUYECKOTO
ananm3za. [Ipunmun ycrpoiictBa npudopa TI'A. Kpussie TT'A. Bocnipon3Boauiaoch U TOYHOCTh
merona TI'A. BnusiHue ycnoBHsl MpoBeNeHMs 3KcriepuMeHTa Ha pe3yibTatel TI'A. CrnocoObl
ONpeNIENeHUs] TEMIIEPATYPHBIX MHTEPBAJIOB PA3JIOKEHUS BELIECTB, ONPEACIICHUE TOTEPh MACCHI.
Hcrounnku ommbok u norpemtHocteid B TTA.

JAu¢ppepeHunanbHO-TEpMUYECKHUI aHaJIn3 (ATA). OcHOBBI MeToJa
muddepeHaIbHO-TepMUYecKoro aHanusza. YpaBHenue Kupxroda. Ilpunmun ycrtpoiicTsa
npudopa JITA. Kpussie [ITA. Ilpenmymectsa u Henoctatku JTA. Tennonepenoc.

Muddepenunanbuo-ckanupyomas kajgsopumerpusi (JICK). Ob6nactu npumeHeHus
JCK). Crioco06sI omnpesieieHusl TeMIIepaTypHbIX WHTEPBAJIOB Pa3JI0KEHUS BEHIECTB M (Ha30BBIX
nepexonoB. KonnuecTBeHHOe ormpeneneHne TermioBbIX 3PdexToB. MccnenoBanne KUHETUKU
peaKIMii TEPMHUYECKOTO Pa3IOKEHHs MaTepuanoB. MCTOUYHHMKM OMHMOOK M TOTPENTHOCTEH B
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JCK. BapuanTtsl JICK npuniunuansao-otanysbie oT JITA. CHUHXpOHHBIA TEPMUYECKHUI aHATINA3
MaTepUasoB.

Junaromerpus. Xapakrepuctuka Merona. OmnpeneneHrue U3MEHEHUH UIMHBI 00pa3IoB
IIPY HarpeBe U OXJIAXKACHUHU WIM IIPU U30TEPMUYECKON BbIIECpKKE. TeMIiepaTypHbI KOHTPOJIb B
munaromerpe. Jporn-kanopumerpus. CriocoObl onpesiesieHns TEI0EMKOCTH MaTepHaoB.

Pa3nen3. KommiekcHble MeTOABI AaHATH32 HAHOMATEPHAJIOB

Tepmuyeckuii aHaJIu3 ¢ U3yyeHueM BblieJuBmnXxcs ra3oB. CoBmenieHue npudopoB
tepmuyeckoro ananmumza ¢ HK-Oypre u wmacc-cnexktpomerpamu (MC). CTA-UK-Oypse:
npuHIUI padoTel u ooactu npuMenenus. CTA-MC: npuHuun padoThl M 00J1aCTH MPUMEHEHHS.

IIpumeHeHne TepMHUUYECKMX METOI0B /ISl AHAJIM3Aa HAHOMAaTepuanoB. VccienoBanue
IJIaBJICHUSI HAHOYACTHUL] METAJUIOB C MOMOIIBI TEPMUYECKUX METOJOB aHanu3a. OnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYPUPOBAaHHBIX MaTepuanoB. CHHXPOHHBIM TEPMHUYECKMM aHaIu3
KOMITO3UIIMOHHBIX MaTEPUAIIOB.

HccnenoBanne KOJIMYECTBEHHBIX XAPAKTEPUCTHMK HAHOMATEPHAJIOB MeTOAAMU
TepMHuYeckoro ananausza. VccienoBanue a3oBbIX —AMarpaMM — MHOTOKOMITOHEHTHBIX
HaHOCHCTEM. BrusHue pa3nuuHblX (AKTOpoB (MpUMECH, XUMHUYECKHE B3aWMOJICHCTBHA,
atMoc(epa meun) Ha TOUHOCTh KOJMYECTBEHHOTO M KaUeCTBEHHOTO aHaJIN3a.

IlepcnexkTuBHBIE MeTOAbI TepMHYecKOro aHaiau3a. OCHOBHbIE IMPUHLUIIBI
TepMoMaruuToMeTpun. TepmocoHometpusa. BricokoTemneparypHbiii ontuyeckuii ITA u ero
aHasiorn. Merto Jna3epHON BCHBIIKKA: NPUHLUIINAAIBHOE YCTPOHCTBO MpudOpa, (¢U3HKO-
XMMUYECKHE OCHOBBI, NpPHUMEpPbl NpUMEHEHusd. Meroa rperomux IUMT. BbicOKOTOYHOE
M3MEpPEHUE TEIJIOBBIX TIOTOKOB.

4. O0beM y4eOHOH JUCHUILIMHBI

B 3auerHbIx B akanem.
Bunel yue6HoI paboThI eAVMHULAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS 1,33 48
Jlexumu (Jlek) 0,44 16
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositesnbHas padora (CP): 1,67 60
KonrtakTHas camocrosiTenbHas paboTa 167 0,2
CaMocCTOsATeIbHOE U3YICHHE PA3/ICIIOB TUCITUTUTHHEI ’ 59,8

Bua konTpoJs:

3auer - -
B 3auerHbIX B actpon.

Bunsl yueOHoI paboThl eIMHUIIAX qacax
OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY IIaHy 3,0 81
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,33 36
Jlexmm (Jlek) 0,44 12
[Mpaktnyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocTosTensHas pabora 167 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIITUHBI ’ 44,85

Bua konTpoJs:

3auer - -
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AHHOTanus padoyeil MPOrpaMMbl JUCHUNIMHBI
«Metoapl JazepHoii nudpakuun 18 u3ydeHust HaHomatepuasos» (b1.B.J1B.06.01)

1. Heab QUCHMIUIMHBI - IPHOOpPETEHUE 3HAHWUN, YMEHUH, BIaeHul U (popMUpOBaHUE
KOMIIETEHIIMH B 00J1IaCTH METOJI0B JIa3epHON AU(paKuK Ul aHAIM3a HaHOMAaTEepUaJIOB.

2. B pe3yabraTe wu3y4YeHUs [IHCHMIUIMHBI OO0y4YaloIMiici 1O mporpamMme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu oo6mexkynpTypasiMu (OK), obmenpodeccnonansasiMu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAaHMAX M pacyeTax 3HAaHHUA O METOAax
UCCIICIOBaHMs, aHAJIM3a, JUATHOCTUKUA M MOJCIUPOBAHMs CBOMCTB BEILECTB (MaTepHajoB),
(¢u3MUeCKUX M XUMHUYECKUX IIpOIeccax, MPOTEKAIOIMIMX B MaTepHajax IMpH HX MOJIY4YEeHUH,
obpaborke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO HCIONB30BATh HAa MPAKTUKE COBPEMEHHBIC MPEICTABICHHUS O BIUSHUH
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBAa MAaTE€pUaJIOB, UX B3aUMOJECHCTBUHM C OKpYXKarOLICH
CpezoH, moJisiMu, yactuiiamu u usnydeHusimu (I1K-6);

3Hamy:

- TEOPETUYECKUE OCHOBBI CTATUUECKOI0 M INHAMUYECKOIO0 PaCCEUBAHMSI CBETA;

- YCTPOMCTBO M MPUHLHUIT pabOThI JIa3epHBIX aHAIM3aTOPOB pa3Mepa YacTull;

- BO3MOYKHOCTU U 00JIaCTU MPUMEHEHUSI METOAOB JTMHAMUYECKOIO CBETOPACCESHUS IS
MCCJIEJOBAHNsI HAHOMATEPUAJIOB;

ymemy:

- aHAJIM3UPOBaATh M300paXKEHHUsS M JIaHHbIE, IOJYYEHHbIE METOAOM JIMHAMUYECKOI'O
paccesiHUs CBETa;

- (hopMyIMpOBaTh TEXHUYECKHE TPEOOBAHMSI K 0OBEKTaM HUCCIIE0BaHUS;

enademsn:

- HaBbIKAMM OOpabOTKM W HUHTEpHpeTallud JAHHBIX, IOJIYYEHHBIX METOA0M
JUHAMHYECKOI'0 PACCEsHUS CBETA,

- MerojaMd pPabOThl C HAy4YHOM JIMTEpaTypod U 3JIEKTPOHHO-OMOIMOTEUHBIMU
pecypcamu, CBSI3aHHBIMHU C IIPUMEHEHUEM JIa3epHOU Tudpakiuy s aHaJIu3a HAHOMAaTEpHAaJIOB.

3. KpaTkoe coep:kaHue M CHUIIINHBI

1. Bpenenme. [luarHocTMKa M MeTOAbl HMCCJIEI0BAHUSI HAHOMATEPHATIOB U
HAHOCTPYKTYP

Metoael onpeneneHus pazMepa yactull. CutoBblii MeToa. CeAMMEHTAlMOHHBIA METOJ.
Kongykromerpuueckuii  meroa. MeToq MHKPOCKONHMM, PAa3sHOBHIHOCTH  MHKPOCKOIIOB.
TexHnueckoe ocHalleHHe, 00111ast KOHCTPYKIUS 3JIEKTPOHHBIX MUKPOCKOIOB M XapaKTePUCTUKHU
uHpOpMalLlMY, TMOJYy4aeMOM C HCHOJb30BAHUMEM PA3JIMYHO OCHAIICHHBIX MHKPOCKOIIOB.
Pa3zpemaromiast cnoco6HocTh MHKpOckomnoB. [loaroroBka oOpa3loB Juisl HCCIEIOBaHUS Ha
MHUKpocKkomnax. OnpeneneHie  auamerpa  Hechepuyeckux — yactul.  [IpuHIMIUanbHbIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B Cllydae UX MPUMEHEHHUs JUIsl aHaIM3a MaTepUalloB.

2. TeopeTn4yecKkne OCHOBBI CBETOPACCESTHUSA

Uctopuss  cBeropaccessHus. OnThueckuid  auama3oH  3JEKTPOMAarHUTHBIX — BOJIH.
@u3nyecKue OCHOBBI IIPOLECCOB PACCESHUS M IOIVIOUICHMSI CBETa. YCIOBUS W BHUIBI
poJieeBCKOro  paccestHusl.  PaccessHue — ManbIMM — YacTHI[AaMHM  TOJSPU30BAaHHOIO U
HEMOJISIPU30BaHHOTO  cBeTa. PaccesHue Ha  QuykTyanusx W yacThnax. SIBiueHwus,
HaOJTI0JAI0LMECs TIPU PAaCIPOCTPAHEHUH CBETa B JUCIEPCHBIX CUCTEMaX. YIIPYroe U Heynpyroe
paccesiHue.

3. Teopusi M0JIEKYJISIPHOTO PAcCesIHUA CBETAa

SBnenus  Manpensmtama-bpumuiroona u Pamana.  JlazepHas  cneKTpockomus
KOMOHMHAIIMOHHOTO paccesHus. BriHykaeHHOe KoMOMHAalMOHHOE paccesiHue. Mogens Jlopenna.
Teopus Panes monekymnspHoro paccesHus. OCHOBHBIE ciecTBUs Teopun Panes. MonekynspHoe
paccesiHie Ha QIIYKTyalusiX aHu30TpONUH B raze. MosekyinspHas pedpakius.
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4. IlorsomeHune U paccesinue cBera cpepudeckoi yactuuei (teopusi Mu)

CriekTpanbHbIe XapaKTEPUCTUKHU PACCESTHHS CBeTa Ha CEepHUECKUX YacTUIax. BrnusHue
CTPYKTYpbl M (OPMBI pPacCCEMBAIOIIMX YACTUI[ HA ONTHUYECKUE XAPAKTEPUCTUKHU JUCIEPCHOM
cuctembl. OCOOEHHOCTH WHIMKATPUC pacCesTHUS Ha C(hepUUeCKHX YaCTUIAX B 3aBHCUMOCTH OT
pa3Mepa M ONTHUYECKUX IOCTOSHHBIX. BektopHas nuarpamma Mu. Teopuss @paynrodepa.
MHoroxkpatHoe paccenBaHue. CTaTHYECKOE pacCEUBaHME CBETA.

5. luHamMun4ecKoe paccenBaHue CBeTa

OcHOBHBIE WHJE€M JIMHAMHYECKOTO pacceuBaHusi cBera. [lapamerpsl omnpeaeneHus
METOJIOM JMHAMHYECKOTO CBETOpaccesHus I'unponuHamMuueckuit JTUamerTp.
ONEKTPOKUHETUYECKUN  MOTEHIMal.  OJIeKTpokuHeTuueckue sBieHusd. Teopus ADC.
MonexkynspHnas macca. CpaBHEHHE METOJOB CTATUYECKOI'O U TMHAMUYECKOTO PACCESTHUS CBETA.

6 CocTaBHBbIE 3J1IEMEHTHI AHAJIN3ATOPOB Pa3Mepa 4YacTHIL

Jlazepsl, npuHLUI paboTsl Ja3epa. Bunabl na3epoB. AkTuBHas cpena ja3epoB. Hakauka,
MEXAHU3M «HAKa4yKW» J1a3epoB. ONTHYECKUI pe30HATOp. XapaKTEPUCTUKN KAueCTBA M3IIyUEHUS
nazepoB. Jlerexktopsl poToHOB. DOTOIMHUCCHOHHBIE YCTporcTBa. [Iprbop koppensauuu. Cucrema
cueta (pOTOHOB.

7. IIpuHUHUNIUATIbLHBIE CXeMbI YCTAHOBOK JIa3ePHbIX AaHAJTU3ATOPOB.

[TpuHIMNMaTBHBIE CXEMBI YCTAaHOBOK JIa3epHBIX aHAIM3aTOpPOB KommaHuM Fritsch,
Malvern, Horiba u mpouee. IIpuGopbl, 0COOEHHOCTH MoOACNEH JIa3ePHBIX aHAIM3aTOPOB,
JIOTIOJTHUTENbHBIE MOAyNIU. [IpuMeHeHue MeToia ja3epHOW Audpakmuu Ui HCCIETOBAHHS
HAHOMAaTEpPHAaJIOB.

4. O0beM y4eOHOH JUCIHILJIMHBI

B 3aueTHBIX B akanem.

Bunsl yueOHoM paboTh eIMHULIAX qacax
O01mas TpyA10eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 144
KonTakTHas padoTa — ay1MTOpHbIE 3aHATHS 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositessHas padora (CP): 2,22 80
KonrtaktHas camocrosiTenpHas pabota 222 0,2
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 79,8

Bua konrpoJis:

3auer - -
B 3auetHbIX B actpon.

Bunpl yue6HOI paboThI €IUHHULIAX yacax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IJIAHY 4,0 108
KonTakTHas padora — ay1MTOPHbIE 3aHATHS 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktuueckue 3austus (I13) 0,89 24
CamocrositenbHas padora (CP): 2,22 60
KonraktHas camocrosiTenbHas pabota 292 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3EIIOB JUCIUIIINHBI ’ 59,85

Bua kouTpoJs:

3auer - _

AHHOTanus padodyeil NPOrpaMMbl JUCHUIIMHBI
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«DU3NKOXUMHS U TEXHOJIOTHS YIJIepoaHbIX HaHoMaTepuaio» (b1.B.[1B.06.02)

1. Heab AMCUMIVIMHBI - IPHOOpPETEHNE 3HAHUM, YMEHHIA, BlajeHUuil U (HopMUpOBaHHE
KOMIIETEHIIMH B 00JacTU YIJIEpOJIHBIX HAaHOMATepUAIOB M O3HAKOMJICHHE C MX CTPYKTYpOH,
CBOICTBaMM, BO3MOKHOCTSIMU IIPUMEHEHHUS.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBLI O0yvYyalIuMiics MO mNporpamMmme
O0akajiaBpuaTa J0JI/KeH:

Obnaoams cnepyromumu o0mekyasTypabiMu (OK), obmenpodeccuonanpabivu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMH:

CIOCOOHOCTBIO MCIIONIB30BaTh B MCCIENOBAaHMAX M pacdyerax 3HaHUS O METoJax
UCCJIEIOBaHMsI, aHaIM3a, JUArHOCTUKA U MOJEJIMPOBAHMSI CBOMCTB BEIIECTB (MaTepUaloB),
(GU3NYeCKUX M XUMHUYECKUX Ipoleccax, MPOTEKAIOUIMX B MaTepuajlax MpU UX IOJyYEHHH,
obpaborke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO HCHOJIB30BATh HA MPAKTUKE COBPEMEHHbIE IPEACTABICHUS O BIIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBAa MaTE€pUaJIOB, UX B3aUMOJECHCTBUHM C OKpYXKarOLIEH
Cpezoi, moyissMu, yactuiiamu u u3nydenusmu (ITK-6);

3HaMb:

- MoaubUKalMKU YIiIepoja, CTPYKTYpy U CBOWCTBA YIJIEPOJHBIX HAaHOMAaTepHAJIOB,
BO3MO>XHOCTH MX HCIIOJIb30BaHUS;

ymemy:

- HCIIOJIb30BaTh pa3jMYHble WCTOYHUKA WHGOpPMAIMU JUIA TONYYCHHS CBEICHHUA O
HOBEHIIMX MCCIEOBAHUAX B 00JIaCTH YIIEPOIHBIX HAHOMATEPUAJIOB;

- KPUTUYECKHU aHAJIM3UPOBATh HAayYHbIE TyOJIUKALIUN;

gnademsn:

- HaBBIKaMH TOJTOTOBKH aHAIUTHYECKUX 0030pOB COBPEMEHHON HAyYHOH JUTEPATYPHI B
00J1aCTH YIIepoIHbIX HAHOMATEPUaIOB B YCTHOM U MUCbMEHHOM (hopMme.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Pazpnen 1. Knaccudgukanus yriaepoanbix HAaHOCTYKTYp. HanoTpyOku u ¢ysnepenst

1.1 Beeagenne. Kiaccudukanust yriepogHbIX HAHOCTPYKTYP

AnnorponHsle Moaupukanuu yriaepona OCHOBHBbIE TOHSATHS KBAHTOBOM XUMMH.
['mOpunnsanust aTroMHbBIX opOuTanseil u MHOrooOpaszue aIOTPONHBIX MOAU(PUKALUN U
XUMHUYECKHX COEIMHEHMH yriepoaa. Anma3 M ankasbl. ['padur, rpadeH, apeHbl, alKeHBbI,
KapOuH, ankuHbl. CMeNIaHHbIE U POMEKYTOUHbIE AJIJIOTPOIIHBIE MOAU(PUKALIUN YTIIIEPOa.

1.2 Yruepoanbie HAHOTPYOKH

HcTtopust OTKpBITHS yIIIepOIHbIX HAHOTPYOOK. [IoHSTHE OTHOCTEHHBIX U MHOTOCTEHHBIX
yIIIepOJHBIX HaHOTPYOOK. MH(popmanus 06 ux crpoeHnH U Metoaax noiaydeHusi. CTpykTypHbIe
cBoiicTBa. XHpalbHOCTh HAHOTPYOOK. DJEKTPOHHBIE CBOWCTBA HAHOTPYOOK. OIJIEKTPOHHBIE
cBoiicTBa rpaUTOBOM MIOCKOCTH. MexaHndyeckue CBOMCTBA. YINPYrue CBOWCTBA YIJIEPOJHBIX
HAaHOTPYOOK.  DJIEKTPOMEXaHWYECKHME CBOWCTBA  YIJIEPOJHBIX  HaHOTpyOOok. IloHsATue
xupanbHocTU. OOCYXIeHHE B3aUMOCBS3U XUPAIBHOCTU U (PU3MUECKUX CBOMCTB YIJIEPOAHBIX
HaHOTpYOOK. [IpuMeHeHme yriaepoaHbIX HAHOTPYOOK. TOKCMUHOCTh HAHOTPYOOK.

1.3 ®yauepen

Uctopus otkpeiTus Qymiepenon. Kiacteps! yriaepoaa. YcraHoBka U MeToauku Pudapna
Cmommu. OtkpeiTusi bakmuucrepa ®ymnepa. Ilonstue o dynnepenax. Teopema Oiinepa u
CTPYKTypa MOJIEKYN (y/UIepeHOB U YIJIEPOJIHBIX HAHOKJIACTEPOB, (yIIEPEHONOI00HBIS
CTPYKTYpbl B KHMBOM Tpupojae. YTIJepoAHble Kiactepbl (QymaepounHoro Ttumna. CHHTE3,
Mo (pULIIPOBaHKE, UCTIOIb30BaHUE (YIIEPEHOB.

Pa3znesn 2. KoMno3utbl Ha OCHOBe YIJICPOAHBIX HaHoMmaTepuajoB. Heyriepoanbie
HaHOTPYOKH. I'paden. Hanoanma3s

2.1 I'pagen

[Tonsitus rpadura, rpadena, okcuaa rpadeHa, ctpoeHne U ocodble CBOMCTBa rpadeHa.
Xumuueckoe MonaudunupoBanue rpadena. «l'padeHoBas» 3JeKTpoHHKA. MHOTOCIONHBIHM
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snutakcuanbHelii Tpaden (MEG). CrpykTypa, 3JIEKTpHUECKHE CBOWCTBA, MEXaHUYECKUE
CBOMCTBA, BO3MOKHOCTH TPUMEHEHUS B SJIEKTPOHHUKE

2.2 Hanoauamas.

[lonatuss HaHOanMasa, CTPOCHHE M OCOOBIE CBOWCTBAa HaHOAIMa3za. [EXHOJIOTHUS
MOJIy4YeHUsl JIETOHALMOHHBIX HaHoaiMma3oB. OUMCTKa HaHOAJIMa30B OT MpUMeceld. MeToabl
KOHTPOJISI CTENIEHU YMCTOTHI I€TOHALIMOHHBIX HaHoaiMa3oB (JJHA). [lonyueHne HaHOAIMa3HBIX
cycnensuid. Ctpykrypa JJHA. Ilpaktuyeckoe ucnosb3zoBanue JJHA.

2.3 KoMno3uThl, coiep:kaliye yriepoaHble MATepHaJIbl

Matepuansl M KOMIIO3UTHl Ha OCHOBE YIJIEPOJHBIX HaHOTpYOok. Ilomumeps u
KOMIIO3UTHBIE MaTepUabl HA OCHOBE IPYI'MX YIJIEPOJHBIX HAHOCTPYKTYD.

2.4 HeyriiepoaHbie HAHOTPYOKH.

[lonsTe HeyrnepoaHbIX HaHOTPYOOK. (DyHKIMOHAIBHBIE CBONCTBA M IPAKTUYECKOE
UCIIOJIb30BAaHUE PA3INYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOM JUCIHILJIMHBI

B 3auerHbIX B akanem.

Bunel yue6HoI paboThl eANMHULAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€OHOMY IJIAHY 4,0 144
KonTakTHas padoTa — ay1MTOpHbIE 3aHATHS 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesnsHas padora (CP): 2,22 80
KonraktHast camocrosiTenbHasi pabota 2 99 0,2
CamocrosTenbHOE U3YYE€HUE Pa3/IesIOB JUCIUILIMHEI ’ 79,8

Bunx konTpoOJs:

3ayer - -
B 3auerHbIX B actpon.

Bunpl yue6HOI paboThI €IUHHULIAX yacax
OO0mas TPyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,78 48
Jlexmmm (Jlek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesnbHas padora (CP): 2,22 60
KonrtakTHas camoctosiTenbHas paboTa 222 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUAIIIINHBI ’ 59,85

Bua konrpoJis:

3auer - _

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«HanomaTepuaJibl 1J1sl HANPABJIECHHOI0 TPAHCIIOPTA JIEKAPCTBEHHBIX BELIECTB)
(b1.B.J1B.07.01)

1. He.ﬂb AUCHUIIJIMHBI - O3HAKOMUTH CTYJIGHTOB C HepCHeKTI/IBHBIMI/I HaHpaBJ'IeHI/ISIMI/I
NPUMEHEHHUS HaHOMAaTepUaloB B  (apMmalleBTUKE U MpoOieMaMyd CO3JaHHsl  HOBBIX
J'IeKapCTBeHHBIX CpeleTB, aTh IMOHATHUEC 06 OCHOBax 061116171 q)apMaKOJ'IOFI/H/I, II0Ka3aTb OCHOBHBIC
HANpaBlIEHUsI U TOAXOAbl K pa3pab0oTKe HAHOYACTHUII U HAHOMATepHalloB AJs (papMalleBTHKH,
JaTh TIPUMEPHl KOHKPETHBIX pa3pabOTOK HAHOMATEPUAIOB JUIsl HAIMPaBIEHHOTO TPAHCIIOPTA
BEILECTB U JIEKAPCTBEHHBIX CPEJICTB, COACPKAIINX TAKUE HAHOMATEPUAIIBI.
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2. B pe3yabraTre wu3y4YeHHs UCHUILIMHBI oOydamluiics 1Mo mporpaMmme
0akajaBpUAaTa J0JIKEH:

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanpabivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMM:

CIIOCOOHOCTBIO OCYIIECTBIISATH COOp JaHHBIX, H3y4yaTh, AHAIU3UPOBATh U 00001IATH
HAyYHO-TEXHUUYECKYI0  HHQOpPMAIMIO [0 TEMAaTHKE  HCCIICIOBaHUS,  pa3paboTke U
UCIIOJIb30BAHUIO TEXHHYECKON JOKyMEHTAIlMH, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM I10
BOIIPOCaM HHTEJUICKTYAJIbHONH COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K TATCHTOBAHHUIO,
oopmaenuto noy-xay (I1K-2);

CIOCOOHOCTBIO HCMOJIB30BaTh HA MPAKTUKE COBPEMEHHBIC MPEICTABICHHUS O BIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBONCTBAa MaTe€pUalIOB, UX B3aUMOJICHCTBUHU C OKpYKaroIIleh
CpezoH, moJisiMu, yactuiiamu u usnydenusimu (I1K-6);

CHOCOOHOCTBIO MPUMEHSATh 3HAHUSA 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHMYECKUX
U OpPraHWYECKUX MaTepuaioB, MPHUHIMIIAX BbIOOpPA MaTepHaloB MJIs 3aJaHHBIX YCIOBUHN
JKCITyaTallid C y4yeTOM TpeOOBaHHM TEXHOJIOTUYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKHUX IMOCIEACTBHH WX TPUMEHEHUS TMpH NPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX mporueccos (ITK-11);

3Hamy:

- IEPCTIIEKTUBHBIC HAMIPABIICHUS IPUMEHEHHUSI HAHOMATEPHUAJIOB B METUIIMHE;

- OCHOBBI O0IIeH (hapMaKOJOTHU U aKTyalbHBIC MPOOJIEMBI, CBSI3aHHBIC C CO3JITAHUEM U
MPUMEHEHHEM HAaHOCHUCTEM M HaHOMATEepHUANIOB i (hapMalleBTHKY;

- MPUMEPHI HCIIOIH30BAHKS HAHOMATEPUAJIOB JUISl HAIIPABJICHHOTO TPAHCIIOPTA BEIIECTB,

ymemy:

-M3y4aTh ¥ AHAJIU3UPOBATh HAYYHYIO WH(OPMALHIO TIO CO3IAHHIO, HCCICIOBAHUIO U
MPUMEHEHUIO HAHOCHCTEM U HAaHOMAaTEepUaJoB JUIs (papMalleBTUKH;

- TNPUMEHATh TEOPETUYCCKUE 3HAHUS OO0 OCHOBHBIX TIOAXOJaxXx K pa3paboTKe
HAHOMATEpPHAJIOB JJIsi MEAMUIMHCKOTO MPUMEHEHUS [UIsl PEHICHUS HCCIEN0BAaTeNbCKUX U
MIPHUKIIATHBIX 3371a4;

61a0emy:

- CIIOCOOHOCTBI0O K KPUTHYECKOMY aHAJIM3y H OIICHKE COBPEMEHHBIX HAyYHBIX
JIOCTHKEHUH B 0O0NacTH CO3JaHUs, UCCIENOBaHMS W TNPUMEHEHHS HAHOCHUCTEM U
HAHOMATEPHAJIOB JIJISl AIPECHON JOCTAaBKH JICKAPCTBCHHBIX BEIIECTB,;

- CIIOCOOHOCTBIO OIIEHMBATh MEPCIIEKTUBBI MPUMEHEHUSI HAHOYACTHUI] 1 HAHOMAaTepHallOB
JUTSL CO3JTaHUS JIGKAPCTBEHHBIX MPENapaToB, MPeHA3HAYCHHBIX IS PA3IMYHBIX TTyTeH BBEICHHMSI.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

1. IepcneKTHBHBIE HAMPaBJeHUS] NMPHUMEHEHUs] HAHOMATEPHUAJIOB B MeIUIUHE.
MenunrHa, HaHOMEIUIIMHA, HAHOOMOTEXHONOTHs. POCT HayuHBIX HCCleIOBaHUN B 00IacTH
HAHOMATEPHAJIOB T MeTuIMHBL. OIEHKH pocTa phIHKA HAHOMEAWIHMHBL. llepcrieKTHBHBIE
HAIPaBIIEHUs HAaHOMEIUIIMHBI: UMIUIAHTUPYEMbIE YCTPOICTBA; MMIUIAHTUPYEMbIE MaTepUalbl,
MaTepuaiabl W YCTPOMCTBA JUIsl XUPYPTHH; TUATHOCTHUKA W BU3yalIH3amus; (papMaleBTHKA.
[Tpumepsl 3apyOEKHBIX M POCCHICKUX pa3pabOTOK B O3TUX HampapieHUsx. I[IpoOGremsl
HAHOMETUITUHBI.

2. Co3nanue HOBBIX JE€KAPCTBEHHBLIX CPEJACTB HAa OCHOBE HAHOYACTHUII M
HaHoMaTepuayoB. [loHaTHne JekapcTBeHHOTro cpeacTBa. OCHOBHBIE M BCIIOMOTATEIIBHBIC
KOMIIOHEHTHI JICKAPCTBEHHBIX CPEACTB. JTamlbl CO3JIaHUS HOBBIX JIGKAPCTBEHHBIX CPENICTB.
Mesxayraponubie ctanaaptel GLP, GMP, GCP. JlekapcTBeHHBIE ()OPMBI, UX KIIACCH(PUKAITUS.
XapakTepucTUKu 0€30MacHOCTH JIEKAPCTBEHHBIX CPEJICTB.

3. JlekapcTBeHHOEe BelIeCTBO W OpraHu3M. [IpOHMKHOBEHHE BEIIECTB Yepe3
Oouonornueckue wmemOpanbl. [loHsiTue rHcTOremarudeckux OapeepoB. [lyTm BBeneHUS
JICKAPCTBEHHBIX BEIIECTB — WX KJIAcCH(UKAIMS, TOCTOMHCTBA, OTPAHUYCHHUS M HETOCTATKH.
Pacripenenenue nexkapcTBEHHBIX BelIeCTB B opraHu3Me. JlemonupoBanue. buotpanchopmarus
JICKapPCTBCHHBIX BEIICCTB. BhIBeleHUE JICKAPCTBEHHBIX BemiecTB. [1000YHOE M TOKCHYECKOE
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JICCTBHE JIEKAPCTBEHHBIX BeIECTB. HampaBieHHBIN TPaHCHOPT JIEKAPCTBEHHBIX BEIIECTB KaK
BO3MOXXHOCTh CHU3UTH MM0O0YHOE JeiicTBue. [IpuHINT «HEe HaBpeIn.

4. Bonnpochl TOKCHYHOCTH HAHOYACTHUL U HAaHOMaTepHuaJioB. [IpoGieMbl TOKCUYHOCTH
BEIIECTBA B HAHOPA3MEpPHOM cocTosiHuH. HaHoTokcukonorus. OcoOEHHOCTH OHOIOTHYECKOTrO
JedcTBUsl HaHodacTull. [Ipumepbl JaHHBIX O TOKCHMYHOCTHM HAHOYACTHI] METAJUIOB, OKCHUJIOB
METaJUIOB U HEMETAJIOB, YITIEPOJHBIX HAHOTPYOOK U (PYIICPEHOB, CPABHEHHUE C TOKCHYHOCTBIO
BEILECTB B PACTBOPE U B BUJE MUKPOYACTHII.

5. Heopranmuyeckune HaHoYacTHIbI. VCcrI0Ip30BaHNE HAHOUYACTUL] METAJIIIOB B KAUECTBE
OaKTEepULIUIHBIX areHToB. MarHuTHbIE HAHOYACTUIBI. MAarHUTHO-)KUJIKOCTHAsl THUIETEPMUs
omyxoneil. Hanouactunpl 3010Ta u QotoauHaMudeckas tepamnus. [IponsBoaHbie (yIepeHoB.
[lopucTele HEOpPraHMYECKHE HAHOYACTULBI KAaK HOCHUTENIM JIEKAPCTBEHHBIX  BEILIECTB.
IlepcniekTHBBI HEOPraHMYECKUX HAHOYACTHI[ KAK HOCHUTEIEH Ul HAIPaBICHHOIO TPAHCIIOpTa
JIEKAPCTBEHHBIX BEUIECTB.

6. JlumocoMbl W [Jpyrue AaccoUMaThbl MOBEPXHOCTHO-AKTHBHBIX BeLIECTB.
JlocToMHCTBA U HEJOCTATKU JUIIOCOMHBIX GopM npenapatoB. OCOOEHHOCTH JIMITOCOMHBIX (HOPM.
OcHOBHbBIE KOMITOHEHTHI, UCHOJIb3yEMbIE Ul MOJIYYEHUs JIMIIOCOMHBIX IpenaparoB. IIpumepsl
JUTIOCOMHBIX MPENapaToB AJIs Pa3IMYHbIX MyTel BBEACHUS U JICUCHUS PA3TUYHBIX 3a00I€BaHUIA.
IIpumMeHeHne Jpyrux accoUMATOB IIOBEPXHOCTHO-aKTHBHBIX BEIIECTB KaK HOCHUTENIEH
JIEKAPCTBEHHBIX BEILIECTB - MUULEUISIPHBIE JICHUTUHOBBIE T€JM, MHKPOSIMYJIbCUH, KUIKUE
KPHCTaJUIBIL.

7. Tloaummepcoaep:xamue HAHOYACTHILI M HaHoMmarepuaJabl. [lomumepsl,
pa3peleHHbIe Uil MEIULIMHCKOTO NMpUMeHeHus. HaHokancympl, HAaHOYACTHUIBI C ITOJUMEPHBIM
MOKPBITHEM, MOJUMEpHbIe MuLeiibl. Jlenapumepbl. KoHbroraTel J€KapCTBEHHBIX BELIECTB C
MOJIMMEPHON MoJieKyoi. Mukpokancynsl. [IpuMepsl pa3paboTok JIeKapCTBEHHBIX MPENapaToB,
COJIepXKaIINX HAHOCTPYKTYpPbI OJUMEPOB.

8. Jlpyrue HaHoYacTHUbI U HaHoMaTepuajbl. Hanosmynbcuu. TBepaple TUMHIHBIC
HAHOYACTHIIBI: CTPOEHHE, CBOICTBa, MPHUMEpPhl HCIONb30BaHUSI. Ky0OCOMBI M TE€KCOCOMBI.
[{uKIOneKCTpUHBI U JApPyTHE CyHpaMojeKyispHble cuctembl. Hanoxonreinepsr n3 JIHK.
bnvxkalimime M OTHaJeHHbIE MEPCIEKTUBbl MPUMEHEHUS HAHOYACTUIl U HAHOMATEpPUAIOB B
MEJULHE.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auetHbIX B akazgem.
Bunpl yue6HOI paboThI €IUHHULIAX yacax
O0mas TpPyA0EMKOCTh JUCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositenbHas padora (CP): 1,67 60
KonrtakTHas camocTosiTenbHas paboTa 167 0,2
CaMocToATEIbHOE N3YYEHHE PA3AEIOB IUCIUIIIMHBI ’ 59,8
Bua xonTpous:
3auyer - -
B 3auerHbIx B actpon.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY IIaHYy 3,0 81
KonTakTHas padora — ayiMTOPHBIE 3aHATHS . 1,33 36
Jlexruu (JIek) 0,89 24
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[Ipaktuueckue 3austus (I113) 0,44 12
CamocrositeasHas padora (CP): 1,67 45
KonraktHast camocrosiTenbHasi pabota 167 0,15
CamocTosiTeIbHOE U3YUYCHHE PA3/IeNIOB JUCITUIUIMHBI ’ 44,85

Bua konTpoJ:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«Toxcukosorusi 1 HaHoTOoKcHKoJorus» (b1.B.J1B.07.02)

1. Heap aucuumiIuHbl - GOpMHUPOBAHUE Y CTYJCHTOB MOHSATHUS O PA3IUYHBIX ACMEKTaX
TOKCHYECKOT'O JIEWCTBUSI HAHOYACTUL] U HAHOMATEPUAIOB, MEXaHU3MaX UX JIEHCTBHS Ha >KUBBIC
CHCTEMBI U CIIOCOOHOCTH K OIIEHKE PUCKa IpU paboTe ¢ HaHOMaTepHaIaMHu.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u ipodeccuonanbubiMu (I1K) koMmeTreHIusAMu:

CTIIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3Yy4aTh, AHAIM3HPOBATH M 0000mIATH
HAyYHO-TEXHUUYECKYI0  HMHQOpMAIMI0 [0 TEMaTHKE  HCCIENOBaHMs, pa3paboTke U
WCIIOJIb30BAHUIO TEXHUYECKOW JIOKYMEHTAIlMH, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM IO
BOIPOCaM HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTeHTOBAHMUIO,
oopmiiennto Hoy-xay (I1K-2);

CIOCOOHOCTBIO HCMONB30BaTh Ha MPAKTUKE COBPEMEHHBIE MPEJICTABICHUS O BIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTE€pUaJiOB, UX B3aUMOJICHCTBUM C OKpYKaroueh
Cpeioii, mosisaMu, yactutiamu U uznydeHusmu (ITK-6);

CIIOCOOHOCTBIO IPUMEHSTh 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHHUYECKUX
UM OpraHMYeCKUX MaTepuasnoB, MPHUHIMIIAX BbIOOpa MaTepHaloB MJi 3aJaHHBIX YCIOBUM
JKCIUTyaTallid C Y4YETOM TPeOOBAHWI TEXHOJIOTHYHOCTH, AKOHOMHUYHOCTH, HAACKHOCTH U
JIOJITOBEYHOCTH, JKOJIOIMYECKUX IMOCHEACTBUI HX MPUMEHEHHS I[P MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHUHBIX TiporieccoB (ITK-11);

3HaAmMy.

- OCHOBHBIE TIOHSTHSI TOKCUKOJIOTUN U HAHOTOKCUKOJIOTHH;

- MEXaHM3MBbl JIeUCTBUS Haubollee paCHpPOCTPAHEHHBIX TOKCHUYHBIX BEIHIECTB U
AHTHUJIOTOB;

- 0COOEHHOCTH JACMCTBUSI HAHOYACTHI] Ha JKUBBIE CUCTEMBIL;

ymemny.

- TpaBWIBHO OIEHUBaTh PHUCK TpU paboTe ¢ pPa3IUYHBIMU HAHOYACTUIIAMH U
HaHOMAaTEepHAIaAMH,

- BBIOMpaTh CpeICTBAa 3allUTHl, HEOOXOJUMBIE TIpU paboTe C Ppa3IuYHBIMU
HAaHOCUCTEMaMHU U HaHOMaTEepHaJIaMH;

61a0emy.

- “HGOpPMAIIHE O TOKCUYHOCTH HEKOTOPBIX BUIOB HAHOYACTUI] U HAHOMATEPHAJIOB;

- HaBBIKAMH aHalIM3a COBPEMEHHOW HAy4YyHOW JHUTEepaTyphl B OOJACTH TOKCHMYHOCTHU
HAaHOMAaTEpPHAaJIOB.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

1. BBeaenne u OCHOBHble MOHATHSI. OmnpeneneHUe TOKCUKOJIOTUH, Pa3Ieilbl
Tokcukosnioruu. Mcropust Tokcukonmoruu. IloHsitue o BpenHoM BemiecTBE. TOKCHMUHOCTh H
omacHocTh BemiecTBa. [lonstue mo3bl. Kpubie «mo3a-adpdext». Bumpl Tokcmueckux 103 U
koHueHTtpauui. Ilopor BpenHoro neiictBus. Ilomstue IIJAK. TonepantHocts. IlonsTnE
romeocrtasza. Knaccudukamus orpaBinenuil. Octpoe U XpoHHUUYecKoe oTpaBiieHue. OTaanieHHbIC
MOCJIE/ICTBHUSI.

145




2. JleiicTBMe TOKCHYHBIX BellecTB Ha opranu3M. OCHOBHBIE MYTH TIOCTYIUICHHS
TOKCHYHBIX BellecTB B opranm3M. Kiaccudukamuss TOKCHYHBIX BEIIECTB MO JCHCTBHIO Ha
OpraHu3M, II0 H30MpPATEIbHONH TOKCHYHOCTH. OGP EKTh MpH MOBTOPHOM  BBEJICHHUH.
KoMOuHupoBaHHAs TOKCUYHOCTh. MOJEKYISIpHbIE MEXaHU3MBbI JACHCTBUS TOKCHUYHBIX BELIECTB.
ATOHHCTBI M @HTAarOHUCTHI perenTopoB. [IpuMepbl TOKCHKAHTOB-arOHUCTOB M @aHTAarOHUCTOB, UX
MUILIEHHU U 3PPEKTHI.

3. Jlerokcukanusi 1 aHTHAOTHI. [lepuonbl oTpapieHus. OOIIME MPUHIUIIBI JICYCHHS
oTrpaBiieHuii. CTUMYNSIUA €CTECTBEHHOM JeTOKCUKalMu. VCKyccTBeHHasi JE€TOKCHUKAIUs
opranusma. [Ipumenenue antunoToB. Kinaccudukaius aHTHI0TOB U IPUMEPHI.

4. TlpuMepbl TOKCHMYECKOTO /IelicTBUSL BelleCcTB. TOKCHYECKOE JEHCTBHUE HEKOTOPBIX
BEIIIECTB HEOPTraHMYECKOTO0 MPOMCXOXKIACHHUS: MOHOOKCHJ YIJepo/aa, OKCHAbl a30Ta, OKCHIIbI
Cepbl, KHUCIOTHl W MIEIOYH, (TOpP, MBIIIbSIK, TsDKEIbIe METaulbl. TOKCHMYecKoe JelCTBHE
HEKOTOPBIX  OPraHMYECKUX  BEIIECTB. OJHOATOMHBIE CHUPTHI W  TJIMKOJIM, aIleTOH,
dochopopranndeckue necTuuabl, KohenH, HUKOTUH. TOKCHHBI OJICAHOM MOTAaHKU 1 MyXOMODA.
TokcuHBI 3M€1 U CKOPITUOHOB.

5. IlonsATHe M 33724l HAHOTOKCUKOJOrUM. Vcropuss HaHoTOKCHKOJOruu. [Ipumepsr
OCTPOTO U XPOHUYECKOTO ACHCTBHUS BhICOKOAMCHEpcHOU mbuti. O630p 'tonTepa ObGepaopcTepa
«HaHOTOKCUKONIOTHS: HOBAasl AUCUUILIMHA, BO3HHUKAIOUIAS W3 M3YYEHHUs YaCTHUI] CBEPXMAJIOTO
pasmepay. Pacnipenenenue 4acTuIl mpu UHraIsauu. BiausHue pa3mepa U GOpMbl HAHOYACTHI] —
npumMepbl. OCOOEHHOCTH ACHCTBUSA YaCTUIl B HAHOPA3MEPHOM COCTOSIHUU. OpraHbl-MUIIIEHU IS
HaHouactull. OIlleHKa pUCKa MNOpH BO3JAEHCTBUM HaHoOMarepuayioB. OrpaHuyeHHs Ha
MCIIOJIb30BaHWE HaHOMAaTepuaaoB. MeToabl OlleHKH 0e30MacHOCTH HaHoMartepuanoB. CpencTaa
3aIUTHI IPH pabOTe ¢ HAaHOMATEPHAIAMH.

6. Ilpumepbl TOKCHYECKOr0 /eiicTBHS HaHoYacThll. ToKcHuYeckoe JelCTBHE
HAaHOYACTHUI] METAJUIOB, YIVIEPOJAHBIX HAHOYACTHUL, OKCHJHBIX HAHOYACTHUILl, MOJUMEPHBIX
HAHOYACTHII.

4. O0beM y4eOHOM JUCHUILIMHBI

B 3auerHbIX B akagem.

Buapl yue6HOI paboThl €IUHHULIAX yacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,33 48
Jlexmmm (Jlek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
KonrtakTHas camocrosiTenbHas paboTa 167 0,2
CaMocTOATEIbHOE N3YYEHHE PA3AEIOB IUCIUIUIMHBI ’ 59,8

Bua konTpoJis:

3auer - -
B 3auerHbIX B actpon.

Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTakTHas padora — ayIiMTOPHBIE 3AaHATHS . 1,33 36
Jlexruu (JIek) 0,89 24
[TpaxTueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocTosTensHas padora 1,67 0,15
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CaMocTOATEIbHOE U3YYEHHE PA3AEIOB IUCLUIIIMHBI ‘ 44,85

Bua konTpoJs:

3auer - | -

AHHOTanuA padoyeil MpPOrpaMmMbl JUCUHUIIIMHBI
«MarnutHbie HanomaTepuaab» (51.B.J1B.08.01)

1. Heap aucuumiuHbl - GOPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MO>KHOCTSIX TEPMHUECKOI0 aHAJIN3a JUIsl UCCIIEI0BaHUSI HAHOMATEPUAJIOB.

2. B pe3yabraTre wu3y4YeHHs UCHUIUVIMHBI oOydamwlluiics 1Mo mporpaMmme
O0akaJjiaBpuaTa /10JI7KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

CIOCOOHOCTBIO HCIOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE MPEJICTaBICHHS O BIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBAa MaTE€pUalIOB, UX B3aUMOJICHCTBUH C OKPYXKAIOLIEH
Cpezoi, moyisiMu, yactuiiamu 1 u3inydenusmu (ITK-6);

CTIIOCOOHOCTBIO TIPUMEHSTH 3HAHHSI 00 OCHOBHBIX THIAX COBPEMEHHBIX HEOPTaHWYECKHX
¥ OpraHMYeCKUX MaTepuasnoB, MPHUHIMIIAX BbIOOpa MaTepHaloB MJis 3aJaHHBIX YCIOBUMN
JKCIUTyaTallMM € Y4YeTOM TpeOOBaHMM TEXHOJIOIMYHOCTH, 3KOHOMHYHOCTH, HAJAECKHOCTH U
JOJITOBEYHOCTH, OKOJIOTMUECKHUX [MOCIEACTBHUI WX TMPUMEHEHUS TMpH MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTMUHBIX TporieccoB (I[TK-11);

3Hamy:

- THIBI MarHUTHOTO YHOPSAOYEHUS W KIACCH(DUKALMIO MAarHUTOYIOPSIOYECHHBIX
MaTepuasos;

- OCHOBHBIE XapaKTEPUCTUKU (eppo- U (heppUMarHUTHBIX MaTEPHUATIOB;

- CBsSI3b MaKpPOCKOIHMYECKUX MArHUTHBIX XapaKTEPUCTUK C BHYTPEHHEU CTPYKTYpoi
MaTepuania;

- CYNIECTBYIOIIME U  TEPCHEKTUBHbIE  00JacTH  NPUMEHEHUS  MarHUTHBIX
HAaHOMAaTEpHaJIOB;

- CIOCOOBI MOJyYEHHUsI OCHOBHBIX THIIOB MarHMTHBIX HAHOMATEPHAIOB U OCOOCHHOCTH
BbIOOpa MeTo/1a 1715l o0ecredeHHs TpeOyeMbIX MarHUTHBIX CBOMCTB;

ymemy:

- TEOPEeTUYECKH OLIEHWBATh MAarHUTHBIE XapaKTEpPUCTUKH HOBBIX (eppo- H
(beppUMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIaCCOB;

- NPOM3BOAUTH OOOCHOBAaHHBIM BBIOOP COCTaBa, CTPYKTYpbl M cHocoba MOJydeHHUS
MarHUTHBIX HAHOMATEPHAJIOB JIJIsi KOHKPETHBIX 00JIacTel MPUMEHEHHS;

- TMPOBOJWTH aHAJIM3 MArHUTOMETPUYECKUX MCCIEIOBAaHUNH U COMNOCTaBICHHE MX
PE3YJIBTAaTOB C COCTABOM U CTPYKTYPOU HCCIIEJOBAaHHBIX MATHUTHBIX HAHOMATEPUAJIOB;

- NPUMEHSATh TEOPETUYECKHE 3HaHUS B OOJACTM MarHeTH3Ma HaHOMAaTepUasoB JUIS
peLIeHUsT HUCCIEeOBaTeIbCKUX M MNPUKIAAHBIX 3ajJady, B TOM 4YHCIEe B 00JacTH HAyKH O
HaHOMaTepHajaXx U HAHOTEXHOJIOTHH.

enademsn:

- HaBbIKaMH MOJIy4Y€HUsI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMAaTEPUAJIOB;

- METOJOJIOTUYECKUMH IOJIXO0/JaMU U HABBIKAMM BBISABIICHUS B3aUMOCBS3EH CTPYKTYDBI,
CBOMCTB M TEXHOJIOTHH MOJIYYEHHUS] MAarHUTHBIX HAHOMATEPUAJIOB;

- HaBblKaMM OCBOEHHUS U TPUMEHEHMS HOBBIX METOJOB HCCIIEIOBaHMS MarHUTHBIX
CBOIWCTB HAHOMATEPHUAJIOB.

3. KpaTkoe coep:xaHue M CHUIIUHBI

Moayab 1. OcHOBBI MarHeTU3Ma U TEOPUM MATHUTHOIO YIIOPS10YECHHUSA

OcHoBbl MarHeroxumuu. OcHoBHbIe TmOHATHA. Kilaccudukanus BemecTs 1o
OTHONICHUIO K MarHUTHOMY Toito. Kiaccuueckre 1 KBaHTOBO-MEXaHUYECKHE TPAKTOBKH J1a- U
napamarHetusma. 3akoH Kropu-Belicca. CnuHOBBI M OpOUTaJbHBIH MarHUTHBIE MOMEHTHI.
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OpGutansHoe BeIpoxaeHue. [lapamarnetusm coeaunenuit d- u f-amemeHToB, mapamMaraeTusm
AJIEKTPOHOB ITPOBOJUMOCTH.

MarnuTHoe ynopsiiodeHue B martepuajax. OOMeHHOe B3aumojeicTBue. Mojenb
["aiizenOepra-/lupaka-Ban-®nexa. Mexanu3mbl 0OMEHBI, THIIBI OOMEHA, MPUMEPbl OOMEHHBIX
KjactepoB. Tumel MarHUTHOro yrnopsiaoueHus. CHOHTaHHAsh HaMarHWYEHHOCTb. MarHuTHbBIN
MOMEHT B (heppo- u peppumarneTukax. IIpencraBieHuss Teopun MOJIeKyIsipHOTO 1o Beiicca.
TemnepaTypHble 3aBUCUMOCTH MarHUTHOM BOCIPUUMYUBOCTH. DeppuMarHeTuku — (GeppuThI
mmuHen, Teopust Heenst, pepputhl rpaHathl, rekcaroHaiabHbIE (EPPUTHIL.

MarHuTHasi aHM30TPONUSI M MATrHUTOCTPUKIUA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTEePUCTHK Marepuana. MarHUTOKPHCTAIUIMYECKash aHM30TPONHs, OOMEHHas MarHUTHAas
AQHU3O0TPONUS M aHU30Tpomnus (HopMbl. MarHUTOyNpyroe B3aUMOJICHCTBUE, MATHUTOCTPUKIIUA.
MarnuTtocTaTudyeckast 9HEprusi, pasmarHuuuBaioniee noje. Cnabbiii  geppomarHeTusm.
[Ibe30MarHUTHBIA U MAarHUTOSJIEKTPUUSCKUM d(PPEKT.

Moayb 2. Tunbl MATHUTHBIX HAHOMATEPHAJIOB M 00J1aCTH UX NPUMEHEHUs

JloMeHHasi CTPYKTypa M I@poueccbl HaMarHM4YuBaHusi. J(OMEHHas CTpyKTypa,
rpaHuIbl J1OMEHOB. MarHetocornpotuBieHue. OCHOBHbIE BHUIbl MarHUTHBIX MaTE€pPUAIIOB.
JloMeHHasi CTpyKTypa OJIHOOCHBIX ()eppOMarHeTHKOB. J[BIKeHNE TOMEHHOU CTeHKH. J[uHaMuka
MarHuTHBIX JOMEHOB. lIponiecc HamarHMYMBaHUs, CTAOMIIM3AIMS MArHUTHOTO COCTOSIHHUS W
nuHamudeckne 3Q¢exTsl mporecca HamarHuduBaHUS. OCHOBHBIE THUIIBI MArHUTOTBEPIBIX WU
MarHUTOMSITKUX MAaTE€pUajoB, U MX JUCIIEPCHBIE COCTOSIHUS, CPAaBHUTEIIbHBIE XapPaKTEPUCTUKH,
CIocoObI OMyYEHUSs], B3AUMOCBSI3U COCTaB-CTPYKTYpa-CBOIMCTBA.

OcHOBHbIE THIIBI MATHUTHBIX HAHOMATEPHUAJOB M OCOOEHHOCTH HX MATHMTHBIX
cBolicTB. BinsHue pasmepa dYacThll Ha MarHuTHblE CBOMCTBA. (OCHOBHBIE IapaMeETpBhl,
3aBHCAIINE OT pa3MepHOro 3pdexra. MizMeHeHne KOIPIUTUBHON CHITBI C YMEHBIICHHEM pa3Mepa
yacTullbl. BHyTpeHHMI 1 BHEIIHUN cymnepnapaMmarHeTu3M. TemmepaTtypa O0nokupoBku. OreHKa
pa3MepoB HAHOYACTHI] IO JaHHBIM MArHUTHOW BOCHPUMMYMBOCTH. MarHuTHbIE CBOWCTBA
AHU3O0TPOMHBIX HAHOYACTUII. Y CTPONCTBA 3aIlMCH, XPaHEHUS U ITpeoOpa3oBanus WH(popManuu Ha
OCHOBEe  (heppOMarHeTMKOB. Marepuansl €  KOJJIOCAIBHBIM —~ MarHETOCOIPOTHBIICHHEM.
MarHuToakTUBHbIE HAHOKOMIIO3UTBI W MaTepuUalibl JUIsi MAarHUTHOM 3amucu. MarHutHble
CEHCOpBbl. MarHUTOONTUYECKHE YCTPOMUCTBA. Y CTPOMCTBA CIMHTPOHUKN. MaraHuToKanopu4eckue
MaTepuaibl U, OCOOEHHOCTH KPUCTAIIIUYECKOW CTPYKTYpbhl, METOJIOB TOIYyYEHUS M IyTH
MPaKTUYECKOT0 UCTIOIb30BaHMs. MarHUTHbIE HAHOMATEpUAJIbl B MEIUITMHE.

MarnutHbie KUAKOCTH. OCHOBHBIE XapaKTEPUCTHUKU JUCIEPCUN MAarHUTHBIX YacTHII.
VcioBus yCTOMYMBOCTH MAarHUTHBIX JKUJKOCTeH. [loBeneHWe MarHUTHOW JKHIKOCTH B
HEOJIHOPOJTHOM MAarHUTHOM II0JI€, OCHOBBI ¢epporuapoarnHaMuku. [loBeneHne MarHUTHBIX U
HEMarHUTHBIX YaCTHI[ B MAarHUTHOM JKUJIKOCTH B MAarHUTHOM TIOJIe. MAarHWUTHAs JICBUTAIUS U
paslieJIeHue MaTepuajgoB MO IUIOTHOCTH. OCHOBHbIE NPUMEHEHUS MAarHUTHBIX >KUJIKOCTEM:
MarHuTHas cenaparus, MarHuTOXXHUJIKOCTHBIC YIUIOTHEHUS, MarHUTOXXHUJIKOCTHBIC
aMOPTHU3aTOPhI U JeMII(EPHI.

Mopayas 3. BzanmopeiicTBMe HAHOMATEPHAJIOB C 3JIeKTPOMATHUTHBIMHM MOJISAMHM H
MeTO/AbI UCCICAOBAHUSA

MarHuTHble pPe30HAHChl M HWHAYIHUPOBAHHbIE MATHMUTHBIM T0JIeM MATrHMTHbIE
¢azoBbie nepexoabl. THAylIMpOBaHHBIE MATHUTHBIM TOJIEM CIIMH-OPUEHTAI[MOHHBIE TEPEXO/bI.
NHnynupoBaHHbIE  MarHUTHBIM — TIOJIEM  HEKOJUITMHEAPHBIE  MAarHUTHBIE  CTPYKTYPHI B
deppumarnerukax. OCHOBBI TEOPHHM MArHUTHBIX PE30HAHCOB. DeppOMarHUTHBIN pPE30HAHC.
@eppuUMarHuTHeI pe3oHaHc. AHTU(EPPOMArHUTHBI pe3oHaHC. BiusHHE CTPYKTyphl U
MarHUTHBIX CBOMCTB MaTepuaia Ha Pe30HAHCHYIO YaCTOTY MPHU €CTECTBEHHOM (DeppOMarHUTHOM
pesonance. [Ipumenenne dheppo- u peppuMarHUTHBIX HAHOYACTHIL JIs1 CO3/IaHUS MAaTepPUAJIOB U
MOKPBITUM CO CHUXEHHOM pajno-3aMETHOCTbIO. SIIepHBII MAarHUTHBIA PE30HAHC — OCHOBBI
METO/1a, CIUH-CIIMHOBAs M CIUH-pPENIeTOYHas perakcanus, npuHiunel AMP-tomorpaduu u
MCIIOJIb30BAaHNE HAHOYACTHI] B KaU€CTBE KOHTPACTHBIX ar€HTOB.
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Hanomartepuanbl i MArHuTHoW 3amucu uHpopmaumu. Hanomarepuarnsl,
UCIIONIb3YEMbIC B HOCUTENSIX WH(OPMALUU BBIYMCIUTEIBHON TEXHUKH. DBOJIONHUS MMOAXOI0B U
COBpPEMEHHBIE BO3MOKHOCTH MOBBIIICHUS IOTHOCTA MAarHUTHOM 3aIHCH.

Metoabl wucc/ie0BAHMS MATrHUTHBIX HaHOMATepUaaoB. MeToabl H3MEPEHHS
MarHuTHOM BocmpuuMYHBOCTH: MeTon ['ym, Becel ®apanes, BuOpomarneromerp, CKBU/I-
MarHeTOMeTp, WHIYKTHBHBIC H3MEpeHHs. [IpUHIMIBI W3MEpPEeHH, CTaHIapThl, 00paboTKa
JaHHBIX H3MepeHul. MeccOayIpoBcKasi CIEKTPOCKOMHUS — TEOPETUYECKHE OCHOBBI METOJa,
MIPUHIIAITEI YCTPONCTBA MPUOOPOB, 00pabOTKa U MHTEPIIPETALIUS JAHHBIX H3MEPEHUH.

4. O0beM y4eOHOM AUCHUILIMHBI

B 3aueTHEBIX B akazem.

Bubl yaeOHOM pabOThI SAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IUIAHY 3,0 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI 1,33 48
Jlexumu (Jlek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositesbHasi padora (CP): 1,67 60
KoHTakTHas camocTosTeNnbHas paboTa 167 0,2
CaMoCTOATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI ’ 59,8

Bua konTpoJis:

3auer - -
B 3aueTHBIX B actpoH.

Bunsl yueOHoM paboTh eIMHUIIAX qacax
O0mas TpPyA0EMKOCTb JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
KonTtakTHasi pa6oTa — ayIMTOPHbIE 3aHATHS . 1,33 36
Jlexruu (JIek) 0,89 24
[TpaxTueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocTosTensHas pabora 167 0,15
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI ’ 44,85

Bua xonTpoJs:

3auer - ‘ -

AHHOTanus padoyeil NporpaMMbl AU CHUILIMHBI
«OcHoOBBI KpUcTa/LIOrpaduu B TexHo1oruu Hanomatepuaios» (51.B./IB.08.02)

1. Hesb AUCHUIUINHBI: TPHOOpETEHUE 3HAHUHN, YMEHUN U (OPMUPOBAHUE KOMITETEHIIUH
B 00JIACTM TEOPUM M MPAKTUKH HCIOJb30BAaHUS KPUCTAIUIOTpaQUM M CMEXKHBIX JUCIMILIMH,
NPUMEHEHUS  KpUCTaUIorpapUuecKuX 3HaHMW JUIsl  HalpaBiICHHOIO  MPOEKTHUPOBAHUS
HAaHOMAaTEPHAaJIOB.

2. B pe3yabtare wu3yyeHMs [MCUHUILIMHBI oOyvalommiics 10 HporpaMmme
0akajaBpHUaTa q0JIKEH:

Obnaoams caenyrommumu o0mekyasTypHeiMU (OK), obmenpodeccuonansupivu (OIIK)
u npodeccuonansupiMu (I1K) komnereHusamMu:

CIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTUKE COBPEMEHHBIE MPEJCTaBICHUSI O BIUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBAa MaTE€pUaJIOB, UX B3aUMOJEHCTBUHM C OKpYXAOLIEH
cpenoit, mosisimu, yactuiiamu U uznyderusmu (I1K-6);
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CIOCOOHOCTBIO MPUMEHSATh 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPIaHUYECKHUX
U OpraHMYeCcKUMX MaTepUalioB, IMPHHLIUINAX BbIOOpa MaTepUaloB I 3aJaHHBIX YCIOBUH
9KCIULyaTallud C Y4eTOM TpeOOBaHMM TEXHOJOIMYHOCTH, 3KOHOMHUYHOCTH, HAJEKHOCTU U
JOJITOBEYHOCTH, HSKOJIOIMUYECKUX IOCIEACTBUM HMX INPUMEHEHUS IMpU NPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX Tporeccos (ITK-11);

3HaMb:

3JIEMEHTHI TOYEUHOW M HMPOCTPAHCTBEHHOW CHMMETPHUH, CIOCOOBI MX IMPEICTABICHUS U
0COOCHHOCTH B3aUMOJICHCTBUS;

IIPUHLIMIIBI MHIULIUPOBAHUS y3JI0B, PAJOB U IJIOCKOCTEN KPUCTAJUIMYECKOHN PEIIETKY;

THUIBI IPOCTPAHCTBEHHBIX PEIIETOK, CIIOCOOBI MOCTPOEHUS TPaUKOB MPOCTPAHCTBEHHBIX
TpYIIL,

MEXaHU3MBbI POCTA KPUCTAIIIIOB, BKJII0UYasi HAHOKPUCTAJLIBL;

CBSI3b O0JIMKAa KpPUCTAJUIOB C HX CTPYKTYpOH M CIIOCOOBI YHIpaBIEHUS OOJIUKOM
KPUCTAJUIOB.

ymemy:

UCMOJIb30BaTh O0003HAUCHHS] TPOCTPAHCTBEHHBIX W TOYEUHBIX TPYII CHMMETPHH,
CTPOUTH I'paMKHU MPOCTPAHCTBEHHBIX U TOUEUHBIX IPYII CUMMETPHH;

aHAJM3UPOBATh BO3MOXKHOCTM TOJYYCHHS HAHOYACTUI] pPa3Nu4HOi  (Qopmbl, B
3aBHCHUMOCTH OT CUMMETPUH KPUCTAJUIMYECKOTO CTPOCHUS MaTepHUasia HAHOYACTHULL;

3aaBaTh TPEOOBAaHUS K YCIOBHIM (DOPMUPOBAHUS HAHOYACTUI] M HAHOMATEPHAJIOB, JJIS
oOecrieyeHus TpeOyeMbIX CTPYKTYPHBIX U (PU3NUECKUX XapaKTEPUCTHK HAHOMATepUana;

enademn.:

HaBBbIKAMHU KPHUCTAIIOrPauueCcKOro OIMCAHUS PeaIbHOM CTPYKTYpPbI KPUCTAILIOB,;

METOJIOJIOTUYECKUMHU TOJXOJAaMH W HaBbIKAMM BBISIBJICHMSI B3aUMOCBSI3€H CTPYKTYpBI,
CBOMCTB U TEXHOJIOI'MH IOJIyYEHHs] KPUCTAININYECKMX HAHOMATEPHAJIOB.

3. KpaTkoe cojep:kaHue JMCHUIINHBI:

Paspnen 1. OcHoBbI KpucTa/LIOrpaduieckoro popmaanzma

OcHoBHbIe MOHATHS KpucTaaorpapuu. [Ipeamer u 3amaun KpucTayuiorpaguu Kax
Hayku, CyOaucHUIUIMHBI KpUcTauorpaduu 1 e€ cBsi3b C IpYTMMHU 00JIACTSIMM HAyYHOT'O 3HAHMSL.
Uctopus passutusa kpucramiorpapuu. COBpeMEHHOE COCTOSHUE, MPOOIEMbl U MEPCHEKTUBbI
pasBUTHs KpUCTAIOrpaduu U CMEXHBIX TUCHMIUIMH. KpucTamn u ero cBoiicTBa. 3HaueHUE U
3a/1a4M KpUcTauiorpaguu B IpUMEHEHNH K HAyKaM O HaHOMaTepuaiax U HaHOTEXHOJIOTHH.

IIpoeunpoBanne kpucTauioB. Buasl npoekuuii, ucnosiab3yemble B Kpuctamiorpaduu,
ux nocrpoenue. [IpenmyriecTsa 1 HEAOCTaTKU CIIOCOOOB POEIIUPOBAHUS.

JIeMEHTbI MAaKpPOCHMMETPHUH KpHCTAWI0B. [loBopoTHele ocu. OrpaHuueHus Ha
BO3MOXXHBI MOPAJOK OCH B KpUCTaJIe. 3epKajbHble IIJIOCKOCTH W LEHTP HWHBEPCHUU.
O06o3HaueHue aneMeHTOB cummeTpuu. CiokHble ocu cumMmeTpun. OceBast Teopema Oiinepa.
CrniocoOsl npecTaBaeHUs] 1 0COOEHHOCTH B3aMMOJEHCTBYSI CHMMETPHUUECKHUX OTIEepariiii.

Pa3nea 2. MakpocuMMeTpHsi HAHOKPHCTAJLJIOB

TouyeyHsle rpynnsl cMMMeTpPHH. BbIBO TOUEUYHBIX Tpynn cuMMmeTprun. KoopauHaTHbie
cucTeMbl B Kpucramiorpaguu. KaTeropun ¥ CHHrOHMHM KPHCTaIOB. YCTaHOBKA KPHCTAJJIOB.
O6o3HaueHue TOYEUHBIX TIpynn cuMMmeTpun B cumBoiiuke bpase, Illanduuca um I'epmana-
MoreHa.

Kpucraniaorpagpuyeckoe wunaunupoBanue. IHnaekcsl y3moB, pébep U rpaHeit
kpuctauioB. Ilapamerpsr Beiicca u  cumBonbsl  Mwuiepa. YeTBIpEXHHIEKCOBBIE OCHU
reKcaroHaJbHOM CHUHTOHHMM, WHJEKChl bpaBe; cuMBOibI pedep rekcaroHajibHBIX KPHCTaJUIOB.
EnvHnuHas rpaHb B KpUCTAUIaX Pa3HBIX CUHTOHUI. 3aKOH 30H.

IIpoctbie popmbl. [Tonstue npoctsix popm kpuctamios. [IpocTseie popmel B Ki1accax ¢
€IMHUYHBIM HamnpasieHueM. [IpocTeie GpopmMbl B Kilaccax 0e3 eMHUYHBIX HampaBieHuil. CBs3b
CUMMETPUN BHYTPEHHEro CTpOeHHs U (QOopMbl HaHOKpHcTauioB. KomOMWHalMOHHbBIE
MHOTOTpaHHHKH.

Paspnen 3. KpucrajioxumMusi HAHOMAaTEPHAJIOB
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JJleMeHTbl TPAHCJASIUOHHON cuMMerpuu. Kpucramimyeckas pemérka W THUIBI
AJIEMEHTapHbIX AuyeeK. IIpocTpaHCTBEHHBIE AIIEMEHTHl CHMMETPUM: BUHTOBBIE OCH, IJIOCKOCTH
CKOJIB3SIIIIET0 OTpakeHUs. B3anmoielicTBHE 3aKPBIThIX U OTKPBITHIX 3JIEMEHTOB CUMMETPHH.

IIpocTpancTBeHHbIe TPpyHNbI cuMMeTpun. O003HaUEHNE U BBIBOJI MPOCTPAHCTBEHHBIX
rpynn cummerpun. [loctpoenue rpadukoB npocTpaHCTBeHHbIX rpynn. CBs3b TPaHCIALUOHHON
CUMMETPUHM €  MakpocuMMeTpueidl  HaHokpuctauioB.  OcobeHHocTH  Mopdonoruu
HAaHOKPHUCTAJUIOB Pa3JIMYHBIX TPOCTPAHCTBEHHBIX IPYIIIL.

OcHoBbI KpHCTALIOXUMHH. KOOpANHALIMOHHBIE YNCIIA, KOOPAUHALIMOHHBIE TIOJIUD/IPHL,
yuclio GOPMYIIBbHBIX €IUHHIL. THUIBI XUMHUYECKON CBA3M B KpUcTaiulax. [LnoTHelne napossie
YIAKOBKU B KpUcTauiax. M30CTpyKTypHOCTh, M30TUNMS, reTepoTunus. OCHOBHBIE KaTeropuu
KPUCTAJUIOXUMUMU.

Poct HaHokpucTanaoB. [IpuunHbel 1 ycnoBus 00pa3oBaHUsS KPUCTAIIOB. MeXaHU3MBI
pocrta kpuctauioB. DakTopbl, BIUAOIME Ha OOMMK KpuctamwioB. Mopdonoruueckue
0COOEHHOCTH peaJIbHBIX KPUCTAJUIOB: CKYJAbNTYpa TpaHed Kpucrtamia, QopMbl pocrta
KPUCTAJUIOB, CPOCTKH KPUCTAIIOB, CHMMETPHUS IBOMHUKOB. MeTO/AbI BhIPALIUBAHUS KPUCTAIIIOB
¥ 0COOCHHOCTH (DOPMHUPOBAHUS HAHOKPHCTAJIIOB.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akanem.

Bunel yue6HoI paboThI eAMHULAX yacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,33 48
Jlexumu (Jlek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositesbHasi padora (CP): 1,67 60
KoHTakTHas camocTosTenbHas paboTa 167 0,2
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI ’ 59,8

Bua konTpoJis:

3auer - -
B 3auerHbIX B actpon.

Bunsl yueOHol paboThl eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
KonTakTHas padora — ayIiMTOPHBIE 3aHATHS . 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTrueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonTakTHas camocTosTensHas pabora 167 0,15
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUTHHBI ’ 44,85

Bua konTpoJs:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI

«Texnuka nayunoro nepesoaa» (b1.B.JIB.09.01)
1.Ieap QUCHMIUIMHBI - TPHOOpETEeHHE O0y4aroIUMUCS 00Iei, KOMMYHUKAaTUBHON U
npodecCHOHANBbHOM KOMIIETEHLUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax s3bIKOBON
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MOJTOTOBKU IO3BOJISIET BBINOJHATH pPa3JIMYHbIe BUIBI MPO(EecCHOHATBHO OPHUEHTUPOBAHHOIO
IIepEBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JEATEIIBHOCTH.

2. B pe3yabrare wu3y4YeHHs AUCHUIUVIMHBI O0Oyyawlnuiicssi mo mnporpamMmme
O0axkajaBpuaTa J0JIKEH

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

CIOCOOHOCTBIO K KOMMYHHMKAIIMM B YCTHOM W MHCbMEHHOH (opmax Ha pycckoM U
MHOCTPAaHHOM  S3bIKax JUIS  peIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3y4aTh, AHAJIM3UPOBATH U 0000IIATH
HAyYHO-TEXHUUYECKYI0  HMHQOpMAIMI0 [0 TEMaTHKE  HCCIEeNOBaHMs, pa3paboTke U
UCTIOJIb30BAaHUIO0 TEXHHYECKOW JOKYMEHTAI[MH, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOIPOCaM HHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, MOJArOTOBKE JIOKYMEHTOB K MaT€HTOBAHHUIO,
oopmiienuto Hoy-xay (I1K-2);

3Hamy:

- OCHOBHBIE CTIOCOOBI IOCTHKEHHS SKBUBAJICHTHOCTH B MIEPEBOJIC;

- OCHOBHBIE TIPUEMBI IIEPEBOJIA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

- JIOCTaTOYHOE [UIsl BBIMOJHEHHS TIepeBOJa KOJMYECTBO JIEKCHMUYECKUX EAMHHIL,
(dpazeosorn3MoB, B TOM YHCIIE€ COLMANBHBIX TEPMHHOB M JIMHTBOCTPAHOBEIYECKUX PeaIuii;

ymemy:

- IPUMEHSTH OCHOBHBIE TIPUEMBI TIEPEBO/IA;

- OCYUIECTBJIATH MHUCHMEHHBIH TMEPEeBOJ C COOJIOACHHEM HOPM JIEKCHUECKOMN
HKBUBAJICHTHOCTH, COOJIO/ICHIEM IT'PAaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKUX HOPM;

- 0(OPMIISITH TEKCT MEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIATH TIEPEBOJ C COONIOJIEHMEM HOPM JICKCHUECKOW OSKBHBAJCHTHOCTH,
COOIOICHHEM TPaMMaTHYECKNX, CHHTAKCHUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPATBLHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTA;

gnademsn:

- METOAMKOW TIPEANepeBOAUECKOT0 aHalu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPHSATHIO HCXO/IHOTO BBICKAa3bIBAHUS;

- METOJMKOW TMOATOTOBKM K BBHIMIOJIHEHUIO MEPEBOJA, BKIIOYAs MOWUCK WH(MOpMAIMH B
CIPAaBOYHOM, CTIEIUAILHON JIUTEPATYPE U KOMITBIOTEPHBIX CETHX;

- OCHOBaMH CHCTEMBI COKPAIIEHHOW MEPEeBOTYECKOM 3aMCH TIPU BBIMTOTHEHNUH TIEPEBO/IA;

- OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIeHUaIbHOCTH,

- OCHOBaMH pedeprpoBaHHs U AHHOTHPOBAHUS JIUTEPATYPHI IO CHEIIHATHLHOCTH.

3. KpaTkoe coep:kaHue M CHUIINHBI
Pazoen 1. Ilepesoo npeonosxcenuii ¢ sudospemennvimu gpopmamu Indefinite, Continuous
1.1. CpaBHeHue nopsKa cJIOB B aHTJIIMICKOM M pyCCKOM npesiokeHusx. [lepeBos mpoctoro
MIOBECTBOBATEIBHOTO MPEIIOKEHUST HACTOSIIET0, Oy yIIETo U MPOIIEANIET0 BPEMEHH.
OcoOeHHOCTH TepeBOAa BOIPOCUTEIBHBIX M OTPULATENBHBIX NPEAJIOKEHUH B Pa3TUUHBIX
BpEMEHaXx.

1.2. IlepeBon npemnoxenuit Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoj 1o teme
"Xumuga".

Pazoen 2. Ilepesod npeonosicenuii ¢ ucnonvzosanuem sudospemennvix gopm Perfect, Perfect
Continuous.

2.1. IlepeBox npemnoxenuii Bo BpeMmenax rpymn Perfect, Perfect

Continuous (yTBepauTEIbHBIC, BOIMPOCHUTEIBHBIE W OTpHUIAaTeNbHble (GopMbl). OcoOeHHOCTH
ynoTpeOIeH s BCIIOMOTaTEeNbHBIX TJ1arojoB.

2.2. IlepeBon cTpamaTennbHOTO 3aj0ra. TpyaHbIe ciiydan MepeBo/ia CTPaaTeIbHOTO 3aJI0Ta.
UYrenne u mepeBoj] TekcToB mo Teme "Hayka M HayuyHble METOIBI". AKTHBH3AIMS JEKCHKH
NPOYNTAHHBIX TEKCTOB.
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2.3. IlepeBo MpUAATOYHBIX MPEIOKEHUH.
[IpuarouHble OAIEKAIIME.

[IpunaTounbie cKkazyeMele.

[IpunaTounblie onpeaenIuTeIbHbIE.

[TpunaTounbie 00CTOSATENLCTBEHHBIE, TPUIATOYHBIE JOMIOJIHUTEIbHBIC.

2.4. Tumsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa 1 0COOEHHOCTH UX MEPEBOA.
[IpakTuka nepeBoa Ha mMpuMepax TeKCToB 0 Xumuu, /.M. Menoeneege, nayke u mexHoiocuu.
2.5. IlepeBoj mpeAIOxKEHHI C yI€TOM IIpaBuia coriiacoBanus BpeMeH. [Ipsimas u kocBeHHast

pedb.

2.6. Pa3znuuHbie BapHaHThI NEPCBOJA CYIICCTBUTCIIBHOI'O B IPCIJIOKCHHUU.

2.7. MonanpHbIE TJarojibl 1 0COOCHHOCTH UX MEepeBO/Ia.

Pa3Butue HaBbikOB nepeBojia o reme "Hayka 3aBTparinero aas".

2.8. CnienmasibHast TepMuHOJIOTHA 110 Teme "JlaGopaTopus".

2.9. Cokpamenusi. OcOOCHHOCTH UX TIepeBoia. Pa3BUTHE HABBIKOB IMEPEBO/IA HA TIPUMEPE

TEeKCTOB 1o TeMe "Jlaboparopusi, u3MepeHus B XuMuu".

Pa3zoen 3. Ocobennocmu nepesooa npednodceHull ¢ UCNOIb308AHUEM HETUYHBIX PopM 21a2oad.

3.1. Henwunele ¢opMbl T1arosna.

Wudunutus (HeonpenenenHas ¢gopma riarona). Pors MHQUHATHBA B IPEIOKEHUU U BAPUAHTHI

nepeBo/a Ha PYCCKUH sI3bIK. [IpruacTus u repyHIui.
3.2. UupuHUTHBHBIE 0OOPOTHI.

O6oport gomnonHeHue ¢ UHPUHUTHBOM. BapuaHThI 1iepeBo/ia Ha PyCCKHi SI3bIK. TepMHUHOIOTHS

1o TeMe "CoBpeMeHHbIE TEXHOJIOTHH'".

3.3. OGopoT noanexariee ¢ UHQUHUTUBOM. Pa3inuHble BapuaHThI IEPEBO/IA.

Tepmunosorus no reme "MarepuaiioBeneHue" .
3.4. IlepeBo1 MPUIACTHBIX 0OOPOTOB.
AGcomoTHBIN npuyacTHEI OGOPOT U BapHaHTHI IEPEBO/IA.

Pa3BuTHe HaBBIKOB MepeBojia o TeMe "MatepuaioBeneHue' .

4. O0beM y4eOHOM JUCIHIJIMHBI

B 3aueTHBIX B akanem.
Bunsr yaeGHoIt paboTh €IMHULIAX qgacax
O01as Tpya10eMKOCTh IMCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
KonrakTHas padoTa — ayAUTOPHBbIC 3aHATHS 1,78 64
[TpakTrueckue 3ansatus (I113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KonTakTHas camocTtosTensHas pabora 222 0,4
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUTHHBI ’ 79,6
Bua konTpoJis:
3ayer - -
B Tom 4mnciie o cemecrpam:
3 cemecTp
B 3aueTHEBIX B akanem.
Bunel yueGHoI paboThI eAMHULAX yacax
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 110 Y4eOHOMY IUIaHY 2,0 72
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS . 0,89 32
[Tpaktueckue 3austus (I13) 0,89 32
CamocrositenbHas padora (CP): 1,11 40
KonTakTHas camocTosTensHas paboTa 1,11 0,2
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CaMOCTOSTEIIFHOE HU3YUCHUC pa3aCIOB JUCIUITIIIMHBI

| 398

Bua xoHTpos:

3auer - | -
4 cemecTp
B 3aueTHbIx B akanem.
Bunpsl yueOHoI paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI N0 Y4€0HOMY IJIAHY 2,0 72
KonrakTHasi pa6oTa — ayiuTOpPHbIE 3aHATHS . 0,89 32
[Tpaktrueckue 3ansatus (I113) 0,89 32
CamocrositesibHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbHas paboTa 111 0,2
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI ' 39,8
Bua xonTpoJis:
3auer - -
B 3aueTHBIX B actpoH.
Bunet yueGHoii paboThl eIMHULIAX qJacax
O0mas TpPyA0EMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS 1,78 48
[Tpaktueckue 3anstus (I13) 1,78 48
CamocrositesbHasi padora (CP): 2,22 60
KonTtakTHas camocTosTenbHas pabota 222 0,15
CaMoCTOATEIbHOE U3YICHHE PA3/ICIIOB JUCIIUTLITMHBI ’ 59,85
Bua konTpoJis:
3auer - -
B ToM ymciie mo cemecTpam:
3 cemecTp
B 3aueTHbIX B acTpos.
Bunel yue6HoI paboTh eANHULAX yacax
O01as Tpya10eMKOCTh JUCHUILIUHBI N0 Y4e0HOMY IJIAHY 2,0 54
KonTakTHas padora — ay1MTOPHbIE 3aHATHUS 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositessHas padora (CP): 1,11 30
KoHnTtakTHas camocTosTenbHas pabota 111 0,15
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHEI ’ 29,85
Bua kouTpoJs:
3auver - -
4 cemecTp
B 3auerHbIx B actpon.
Bunst yaeGHoi paboTh eIMHUIIAX gacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI N0 Y4e0HOMY IIAHY 2,0 54
KonTakTHas padora — ay1MTOPHBIE 3aHATHS . 0,89 24
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[TpakTuaeckue 3arstus (I13) 0,89 24
CamocrositeasHas padora (CP): 1,11 30
KonraktHast camocrosiTenbHasi pabota 111 0,15
CaMoCTOATeIbHOE U3YUYCHHUE PA3/ICIIOB JUCIIUTLITMHBI ’ 29,85

Bua xonTpos:

3auer - ‘ -

AHHOTauus padoyeii NporpaMMsbl JMCHUTIMHBI
«I'pammaTuka uHocTpanHoro sizbika» (b1.B.J1B.09.02)

1.Ileap AuMCUMIUVIMHBI - TpuoOpeTeHue CTyACHTaMH oOOIIeld, KOMMYHUKAaTUBHOH W
npoeCCHOHATBHON KOMIIETCHLIMH, YPOBEHb KOTOPHIX Ha OTAEIbHBIX JTanax s3bIKOBOU
HNOJATOTOBKM  TO3BOJIIET  WCIOJB30BATh  HMHOCTPAHHBIM  S3bIK  MPAKTUYECKH Kak B
npoecCHOHATIBHON (MIPOM3BOACTBEHHOM M HAay4yHOM) JEATENIbHOCTH, Tak M Ui Lesed
camMo00pazoBaHusI.

2. B pe3yabraTe wu3y4YeHUs JHCHMILUIMHBI O0y4YaloIMiici 1O mporpamMmme
0akaJjiaBpuaTa J10JI7KeH

Obnadamye cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMU:

CIOCOOHOCTBI0 K KOMMYHHMKAIIMM B YCTHOH W TNHUCBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIs  peIleHUs 3a7ad  MEXIMYHOCTHOTO UM MEXKYJIbTYpHOI'O
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO OCYHIECTBIATh COOp JaHHBIX, M3Yy4aTh, AHAIM3MPOBATH M 0000LIATH
HAYYHO-TEXHHYECKYI0  HMH(MOpMAIMIO 1O TEMaTHKE  HUCCIEIOBaHMs, pa3pabdoTke U
UCIOJIb30BAaHUIO TEXHUUYECKOW JOKYMEHTAllMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM I10
BOIPOCAM HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH, TOATOTOBKE JIOKYMEHTOB K MATEHTOBAHHUIO,
oopmiternto Hoy-xay (ITK-2);

3HamMb:

- OCHOBHbIE TpeOoBaHMs HH(POPMALIMOHHOM 0€3011acHOCTH;

- OCHOBHbIE INpUEMbl cOOpa JaHHBIX, W3YyYEHHUs, aHalu3a U OOOOILIEHUS HAY4YHO-
TEXHUYECKOH HHQOpManMu 10 TeMaTHKe WCCIIECAOBAaHUs, pa3padOTKU U MCIOJIb30BaHUS
TEXHUYECKOH JIOKyMEHTAIlUW, TIOATOTOBKM JIOKYMEHTOB K ITaTEHTOBAHHWIO, O(OPMIICHUIO HOY-
xay;

- SI3BIKOBYIO0 HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI;

ymemy:

- OCYIIECTBIISITh KOMMYHHKAIIMIO B YCTHOW M THMCBMEHHOW (opMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a/ad  MEXIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aMMOJICHCTBHA,

- pewmarb CTaHJApTHBIE 3aJaud MPO(PECCHOHANBHOM JESATEeNbHOCTH Ha OCHOBE
nH(pOpMalMOHHON U Oubnnorpaguyeckol KyJabTypbl C NPUMEHEHHMEM HH(OpPMalMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM M C Y4EeTOM OCHOBHBIX TpeOOBaHUH HH(OPMAIIMOHHON
0€30I1aCHOCTH;

gnademn:

- OCHOBaMH KOMMYHHUKAIIUM B YCTHOW M MHCbMEHHON (hopMax Ha MHOCTPAHHOM SI3BIKE
JUISL pEeLIeHUs 3a1ad MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBHS;

- OCHOBHOM MHOSI3BIYHOM TEPMUHOJIOTUEN CIIENNAIBHOCTH,

- OCHOBaMHM pedeprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHATLHOCTH.

3. KpaTkoe coep:kaHue JUCHUTINHBI

Beenenne. IlpenMer M poib MHOCTpAHHOTO si3blka. KpaTkue wcropuyeckue CBEICHUS
00M3yJaeMoM sI3bIKe. 3a71a91 M MECTO Kypca B ITOJATOTOBKE OaKaiaBpa TEXHUKH U TEXHOJIOTHH.

Pazgen 1.
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I'pammaTtuveckre 0COOEHHOCTH U3Y9aeMOro S3bIKa!

JInuyHble, OpPUTSDKATENbHBIE U Tpoyue MecTouMeHus. CHpspKeHHe IU1aroyia-cBS3KU.
O6pazoBanue u ynorpebdienue ¢popM naccuBHoro 3anora. [lopsaok cjaoB B peasioKeHUH.
1.1.CpaBHeHHe moOpsiika CJIOB B aHIJIMUCKOM M PYCCKOM mpeiioxkeHusix. I[lepeBoa
IIPOCTOTO IMOBECTBOBATENBHOTO MPEIOKEHUS HACTOSIIEr0, OyAYIIEero U MPOLIeINIEro BPEMEHH.
OcoOeHHOCTH BOIPOCUTENBHBIX UM OTPUIATCNIBHBIX MPEAJIOKCHUNH B PA3ITHUHBIX

BpEMEHaX.

1.2. Bpemena Indefinite, Continuous. Yrenue u nepeBoj no reme "Xumus'".

Pasznea 2.

2.1. Bpemena rpynn Perfect, Perfect Continuous (yrBepauTenbHbIC, BOIPOCUTEIbHbBIC U

otpunatenbubie popmbl). OcobeHHOCTH yHOTpeOIeHHUsS BCIOMOTaTeIbHBIX IJ1aroJoB.

2.2.CtpanatenbHblii 3a50r. TpyaHbIe cllydan NepeBojJa CTpajaTeabHOro 3aJ10Ta.
Utenue u nepeBoj TEKCTOB 10 TeMe "Hayka u HayuHble METObI". AKTUBU3ALUS JICKCUKH

MPOYUTAHHBIX TEKCTOB.
2.3. IlpuatoyHbie MPEAIIOKEHUS.
[IpunaTouHble noaIexKaIue.
[TpunatovHbie CKa3yeMbIe.
[Ipumarodnbie onpeeTuTeIbHBIC.

HpI/II[aTOIIHBIe O6CTO$ITCJ'IBCTB€HHLI€, NpUAATOYHBIC OOIIOJIHUTCIIBHBIC.

2.4. Tumnbl yCIOBHBIX IPEIOKEHHH, TpaBUila U OCOOEHHOCTH UX MEPEBO/A.

2.5. TlepeBon mpenyoKeHUN C y4eToM MpaBHiia coriacoBaHusi BpemeH. [Ipsmas u

KOCBCHHAA pCyb.

2.6. Paznuunble pyHKINU CYIIECTBUTENLHOTO B MPEAJIOKEHUU.

2.7. MopganpHbIE T1aroJbl.
Pasznea 3.
3.1. Henmunbie (hopMBbI TIaroa.

Nudunutus (HeonpeneneHHas ¢opma riarojia). Poabs MHPUHUTHBA B MPEAIOKCHUU U

BAPUAHTHI IEPEBOJIA HA PYCCKUM sA3bIK. [IpnyacTus u repyHanil.
3.2. "upuHUTHBHBIE 0OOPOTHI.
O60poT AOMOJIHEHUE C UH(OUHUTHUBOM.

3.3. O6opoT noxsexaiiee ¢ ”HGUHUTUBOM. PaznnuHble BapuaHThI IEpeBOA.

Tepmunosnorus no reme "Hanomatepuanst.

3.4. IlpuyacTHbIE 0OOPOTHI.

AOCOIIOTHBIN MPUYACTHBIA 000POT U BapuaHTHI IEPEBOA.
4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHbIx B akaznem.
Bunel yue6HoI paboTh eANHULAX yacax
O01mas Tpya10eMKOCTb JUCHUILIUHBI 110 Y4€0HOMY IIAHY 4,0 144
KonTakTHas padora — ayqMTOpPHbIC 3aHATHS . 1,78 64
[Tpaktiueckue 3anstus (I13) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KonrtakTHas camocrosiTenbHas paboTa 222 0,4
CaMocCTOATEIbHOE N3YYEHHE PA3AEIOB IUCLUIIIMHBI ’ 79,6
Bua kouTpoJs:
3auyer - -
B ToMm umciie mo cemecTpam:
3 cemecTp
B 3aueTHbIX B akanem.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
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O0mas TpyA0eMKOCTh JUCIHUIIIMHBI 110 Y4eOHOMY IUIAHY 2,0 72
KoHnTakTHas pa6oTa — ayIMTOPHbIE 3aHATHSA . 0,89 32
[TpakTueckue 3arstus (I13) 0,89 32
CamocrositensHas padora (CP): 1,11 40
KonraktHast camocrosiTenbHasi pabota 111 0,2
CaMocTosATeIbHOE U3YYCHHE PA3/ACIIOB TUCIIUTUTHHBI ’ 39,8
Bua xonTpoJis:
3auer - -
4 cemecTp
B 3aueTHEBIX B akanem.
Bunet yueGHoiI paboTh eIMHULIAX qJacax
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
KonrakTHasi paboTa — ayJUTOPHbIE 3aHATHSI 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
Camocrositesnsnas padora (CP): 1,11 40
KonraktHast camocrositenbHasi pabota 111 0,2
CaMocCTOsATeIbHOE U3YYCHHE PA3/ICIIOB TUCITUTUTHHBI ’ 39,8
Bua konTpoJis:
3auer - -
B 3aueTHbIx B actpos.
Bunel yue6HoI paboThI eAVMHULAX yacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 108
KonTakTHas padora — ayMTOPHbIE 3aHATHS . 1,78 48
[TpakTrueckue 3anstus (I113) 1,78 48
CamocrositessHas padora (CP): 2,22 60
KoHnTtakTHas camocTosTenbHas pabota 222 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 59,85
Bua konrpoJis:
3aver - -
B Tom 4mciie no cemecrpam:
3 cemecTp
B 3aueTHbIX B actpos.
Bunel yue6HoI paboThl eANHULAX yacax
O01mas Tpya10eMKOCTh JUCHUIIIMHBI 110 Y4e0HOMY ILUIaHy 2,0 54
KonTakTHas padora — ayiMTOPHBIE 3aHATHS . 0,89 24
[Tpaktuueckue 3austus (I13) 0,89 24
CamocrositenbHas padora (CP): 1,11 30
KonraktHas camocrosiTenbHas pabota 111 0,15
CaMocToATEIbHOE N3YYEHNE PA3AEIOB IUCLUIIIMHbI ’ 29,85

Bua konTpoJs:

3auer
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4 cemecTp

B 3auerHbIX B actpon.

Bunpl yueOHoI paboThI €IMHULIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIUHBI N0 Y4€0HOMY IJIAHY 2,0 54
KonTakTHas padora — ay1MTOPHbIE 3aHATHS . 0,89 24
[Tpaktaeckue 3arstus (I13) 0,89 24
CamocrositeasHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas paboTa 111 0,15
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILTHHBI ' 29,85
Bua xonTpoJis:
3auer - -

4.5. IlpakTUKH

AHHOTanus padoveil nporpaMmMbl Y4eOHOM NPAKTHKHA: PAKTHKH 110 NOJYYCHUIO
IEePBUYHBIX NPodeccHOHATbHBIX YMEHHWI U HABLIKOB, B TOM YHcJ/ie NePBUYHBIX YMEHHUI U
HABBIKOB HAVYHO-HCCJIEN0BATEIbCKOI AesiTenbHocTH (B2.B.01(Y))

1. Heab y4yeOHOIl MNPAKTUKH. TMNPAKTUKH MO0 TNOJYYEHHI0 TMePBHYHBIX
npogeccHoHAIbHbIX YMeHHII U HABHIKOB, B TOM 4HcJ/ie NMEePBUYHBIX YMEHHHl U HABBIKOB
HAYYHO-HCCJIe0BATE]bCKOI 1eATeJIbHOCTH — TIOJIydeHHEe OOydJarommMMcs TEepBUYHBIX
npoecCHOHANBHBIX YMEHUN M HABBIKOB IYTEM CAMOCTOSATEIHHOIO TBOPYECKOTO BBIMIOIHEHUS
3a]a4, IMOCTABJICHHBIX TPOTPAMMOM MTPAKTHKH.

2. B pe3yabraTe NPOXOKAeHUS Y4eOHOH NPAKTHKH: NPAKTHKH 10 MOJy4YeHUIO
NEePBHYHBIX NMPO(ecCHOHATBHBIX YMEHHUI U HABBIKOB, B TOM 4YHCJIe NePBUYHBIX YMEHUH 1
HABBIKOB HAYYHO-MCCJIEA0BATEIbCKON JAeATEJbHOCTH O00y4YaWIIuiicsi 10 MporpamMme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komMnereHIusaMu:

CMOCOOHOCThI0 K KOMMYHMKALIMM B YCTHOM M INHUCBMEHHOH (opmMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKax IS peIIeHUs 3a/7a4  MEXKIMYHOCTHOTO W MEXKKYJIbTYpHOTO
B3aumoseicteus (OK-5);

CTIIOCOOHOCTBIO PabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHHUMAS COIHAIBHBIE,
ITHHYECKHUE, KOH(PECCHOHABHBIC U KyabTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K CAaMOOpraHu3aliiy U camoodpazosanuto (OK-7);

CIOCOOHOCTBIO pellaTh CTaHAApTHbIE 3aJa4d NPO(EeCcCHOHANBHOM NeATeNbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTypbl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHMM M C YYEeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIIOHHOMN
6e3zomnacHoctu (OITK-1);

CIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHANBHON AESATEIbHOCTH 3HAHUS O MOIX0AaX U
METO/MaX TOJYYECHHUS! PE3YyJbTaTOB B TEOPETHUECKUX W IKCIEPUMEHTAIBHBIX HCCIIEIOBAHMIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATH (hYHIAaMEHTAIbHbIE MaTeMaTHYeCKHe, eCTECTBEHHOHAYYHBIE H
oO0IeMHKEHEPHBIE 3HaHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CTIIOCOOHOCTBIO  HMCIIONB30BATh COBPEMEHHBIE HH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJI00anbHble HWH(POPMALMOHHBIE PECYpChl B HAYYHO-HCCIEIOBATEIbCKONH U
pacyeTHO-aHAIUTHYECKON JEATENBHOCTH B OOJIACTH MAaTEepPHAJIOBEJCHUS ¥ TEXHOJOTHU
marepuaiion (ITK-1);
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CIIOCOOHOCTBIO OCYIIECTBJIATh COOp JaHHBIX, M3y4aTh, AHAIM3UPOBATh M 0000IIATH
HAYYHO-TEXHMYECKYI0O  HMH(OpMAIMIO IO TEeMaTUKe  HUCCIeAOBaHMs, pa3paboTke H
UCIOJIb30BAHUIO TEXHUYECKON JIOKYMEHTAllMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO
BOIPOCAM HHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, MOATOTOBKE JIOKYMEHTOB K MATCHTOBAHHUIO,
odopmaenuto noy-xay (I1K-2);

3HamMb:

— TOpPAJOK OpraHu3alyy, IUIAHUPOBAHMSA, NPOBENEHUS M O0ECledYeHUs Hay4yHo-
HCCIIEIOBATEIbCKUX PA0OT C CIIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TMOpAJOK  OpraHu3aliy,  IUIAHUPOBAHMs,  MPOBEACHHUA U oOecreyeHHs
00pa30BaTeNbHOI 1eATEIbHOCTH 10 TPOGUITIO H3y4aeMoil TPorpaMMbl OakajiaBpuaTa.

ymemy:

— OCYUIECTBJISTh MOUCK, 00pabOTKy M aHaJM3 HAyYHO-TEXHHUYECKOW MH(OpMAIUH 1o
npodUITI0 IPOHACHHON NPAaKTUKH, B TOM YHUCIIE C MpUMeHeHueM Internet-texuonoruii;

gnademu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEIOBATEIbCKON AEATEIBHOCTH MO MPOQHUITIO
M3y4aeMoil mporpamMmbl OakajgaBpuara,

— METOJOJIOTUYECKUMH TOAXOJaMU K OpraHu3alliil Hay4YHO-HCCIENOBATEIbCKOW U
00pa3oBaTenbHON AESTEIHHOCTH.

3. KpaTkoe coaep:kanue y4eOHOM NPAKTHKH: NPAKTHKH 10 MOJYYECHUIO IEPBUYHBIX
npo¢ecCHOHAIBLHBIX YMEHUIl U HABBIKOB, B TOM 4HcCJie MEPBUYHBIX YMeHHIi U HABBIKOB
HAYYHO-HMCCJIe10BATeIbCKOM 1eATeILHOCTH

VY4yeOHast MpaKTUKa BKIIFOYAET STAlbl 03HAKOMIICHHS C METOI0JIOTUIECKUMHU OCHOBAMH H
MPAKTUYECKOTO OCBOCHUS MPUEMOB OpraHU3AlNH, MJIAaHHUPOBAHUS, MPOBEACHUS U OOECIIeUueHUs
HAYYHO-HCCIIEJIOBATEIIbCKOH W 00pa3oBaTeNbHOM  JEATENbHOCTH,  O3HAKOMIJIGHHS  C
JESITEIbHOCThIO 00pa30BaTeIbHbIX, HAYYHO-HCCIEA0BATEIbCKUX U MPOCKTHBIX OpraHU3aluil 1o
MpOQUITIO U3y4aeMoi MPOTrpaMMbl OakaiaBpuaTa.

KonkpetHoe conepkaHue ydueOHOW MPAKTUKUA OMpEAeNseTcs WHAUBUAYAIbHBIM
3aJjaHleM O00ydaromerocs ¢ y4éTOM MHTEPECOB W BO3MOXKHOCTEH Kadeaphl MM OpraHu3aliy,
rae oHa mpoBoauTcsa. MHOuBHIyanbHOE 3aZlaHME pa3padaTbiBaeTcs MO MPOPUII0 H3ydaeMon
porpaMMsbl OakajgaBpHuarTa ¢ y4ETOM TEMbI BHITYCKHOW KBaJM(PUKALIMOHHOW pabOTHI.

4. OObeM y4eOHOM NPAKTHKH. MNPAKTHKH 10 MOJYYCHHI0 NEPBHYHBIX
npogecCHOHAIBHBIX YMEHHH U HABBIKOB, B TOM YHCJe MEPBHYHBIX YMeHHIl H HABHIKOB
HAY4YHO-HCCIeJ0BATE]bCKOI JeATeJbHOCTH

B 3aueTHbIX B akanem.
Bunsr yaeGHoi paboTh €IMHULIAX qgacax
O0mas TpPyA0EMKOCTh NPAKTHKH N0 y4eOHOMY IIAHY 2,0 72
KonTtakTHasi padoTa — ayIMTOPHBIE 3aHATHS . 0,89 32
[Tpaktuyeckue 3ausatus (I13) 0,89 32
CamocrositessHas padora (CP): 1,11 40
KoHnTtakTHas camocTosTenbHas pabota 111 0,4
CamocTosiTeThHOE OCBOCHHE 3HAHUH, YMEHHUI 1 HABBIKOB ’ 39,6
Buja xonTpous:
3a4der ¢ oueHKoOM - -
B 3aueTHbIx B actpos.
Bunel yueGHoI paboTh eANHULAX yacax
O01as Tpya10eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 2,0 54
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KonTakTHas padora — ay1MTOPHBIE 3aHATHS . 0,89 24
[Tpaktuaeckue 3arstus (I13) 0,89 24
CamocrositeasHas padora (CP): 1,11 30
KonraktHas camocrosiTenbHasi pabota 111 0,15
CamocTosiTeIbHOE OCBOCHHE 3HAHUM, YMEHHUI 1 HABBIKOB ’ 29,85

Bua xonTpos:

3a4er ¢ OLEHKOM - -

AHHoOTauus padoyeii nporpammbl IIpou3BOACTBEHHOI NPAKTHKH: HAYYHO-
uccaenoBare/ibekoii padorel (52.B.02(H))

1. Heab Npou3BOACTBEHHOH NPAKTHKHU: HAYYHO-HCCIEJ0BATEIbCKOH padoThl —
(dopMHpoBaHHE HEOOXOIUMBIX KOMIIETCHIMH I OCYILECTBIEHUS HAay4HO-HCCIIE0BATEIbCKON
NeSITeIbHOCTH 1Mo HarpasieHnio noarotoBku 22.03.01 — «MarepuanoBeeHHEe U TEXHOJIOTHH
MaTepHuaaoB» npoduias «MarepuanoBeeHue U TEXHOJOTMM HAaHOMAaTEpHaJOB U HAHOCHCTEM)
MOCPEJCTBOM IUIAHUPOBAHHUS W OCYIIECTBICHUS OKCIIEPUMEHTAILHOW JESITEIbHOCTH Ha
OCHOBAHMHU M3YYECHHBIX TUCLMIUIMH, B TOM YUCJIE CIIEHUAIBHBIX, U CAMOCTOATEIBHO N3y4E€HHON
uH(pOopMaLUH.

2 B pe3yabrare MNPOXO0XKIEHHS TPOU3BOJCTBEHHOH TNPAKTHKU. HAy4HO-
HCCJIe10BATENILCKO padoThl 00yYaoIMiics Mo NporpaMMe 0aKaJaBpuaTa J10JIKeH:

Obnaoams caenyrommmu oOekynsTypHsiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubivu (ITK) komnereHmsIMu:

CIOCOOHOCThIO K KOMMYHMKALIMM B YCTHOM M INHUCBMEHHOH (opMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKax JJI  pEIIeHUs 3a/7a4  MEXKIMYHOCTHOTO W MEXKKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHHUMAS COIUAIBHBIC,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K CaMOOpraHu3alu U camoodpazobanuto (OK-7);

CIOCOOHOCTBIO pellaTh CTaHAApPTHbIE 3aJa4d NPO(EeCCHOHANBHOM NeATeNIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTypbl C IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTHMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3zomnacHoctu (OITK-1);

CIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHANBHON AESATEIbHOCTH 3HAHUS O MOIX0AaX U
METO/aX TOJY4YEHHUS DPE3yJbTaTOB B TEOPETHMUYECKUX U HKCHEPUMEHTANBHBIX HCCIEIOBaHMIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATh (hyHJaMEHTalIbHbIE MaTeMaTUYeCKHe, eCTECTBEHHOHAYYHbIE U
0OIIeMHKEHEPHBIC 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CIOCOOHOCTBIO  HCIOJIB30BaTh COBPEMEHHBIE HMH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH, TIJ00albHble WH(OPMAllMOHHBIE pECypchl B HAyYHO-MCCIEI0BAaTENbCKOW U
pacyeTHO-aHAINTHYECKON JEATeNbHOCTH B OOJIACTM MAaTE€pHAJOBEJCHHS M TEXHOJOTMU
marepuanos (ITK-1);

CIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3y4aTh, AHAJIU3UPOBaThb U 0000IIATH
HAYYHO-TEXHHYECKYI0  HMH(MOpMAIMI0O 10 TEeMaTHKe  HCCIENOBaHHs, pa3padoTke U
UCITIOJIb30BAaHUIO TEXHHUUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM I10
BOIIPOCAaM HWHTEIUIEKTYaJIbHOW COOCTBEHHOCTH, TOATOTOBKE JIOKYMEHTOB K MATCHTOBAHHMIO,
oopmiiennro Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METONIBI MOJCITUPOBAHHUS TPH TPOTHO3HPOBAHWU U
ONTUMH3AIMHU TEXHOJIOTMYECKHX TIPOLECCOB M CBOWCTB MaTepUANIOB, CTaHIAPTU3ALMH U
ceprudukanmu Marepuanos u npoieccos (I1K-3);

CIOCOOHOCTBIO MCIIONIB30BaTh B HCCIENOBAaHMAX M pacyeTax 3HaHHUA O METOAax
UCCIIC/IOBAaHMS, aHaJM3a, JUATHOCTHKHA W MOJCIUPOBAHHS CBOWCTB BEIIECTB (MaTepHajoB),
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(Gu3MYecKuX M XUMHUYECKUX IIpoleccax, MPOTEKAloIIUX B MaTepuajax IMpH HUX MOIY4YEHUH,
obpabortke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBIIOJHATh KOMIUIEKCHBIE HCCIIEIOBAaHMS M MCIBITAaHUS NPU H3Yy4EHUU
MaTepHajOB W W3ACIHHA, BKIIOYas CTaHJApTHBIE M CEPTU(PHUKAIMOHHBIC, IPOIECCOB HX
POM3BOJICTBa, 00paboTku u Mmoaudukanuu (ITK-5);

CIOCOOHOCTBIO HCIOJIB30BATh HA MPAKTUKE COBPEMEHHBIC NPEACTABICHUS O BIIUSHUH
MHUKPO- U HAHO-CTPYKTYphl Ha CBOICTBa MaTEpUaJIOB, UX B3aMMOJEHCTBHM C OKpYXarolen
CpezoH, moJisiMu, yactuiiamu u usnydenusimu (I1K-6);

CIOCOOHOCTBIO BBIOMpAaTh M MIPUMEHSTH COOTBETCTBYIOIIME METOJbl MOJEIUPOBAHMS
(PHU3MYECKUX, XUMUUECKHX U TeXHOJIorHueckux mpoieccos ([1K-7);

TOTOBHOCTBIO HCIIOJIHATh OCHOBHBIE TPEOOBaHMsI AEJIONPOU3BOACTBA PUMEHUTENIBHO K
3aMucsM U MPOTOKOJIAM; OQOPMIISATH MPOEKTHYI0 U pabouyi0 TEXHUYECKYIO JTOKYMEHTALHUIO B
COOTBETCTBUH C HOpMaTUBHBIMHU JTokymeHTamu (I[1K-8);

TOTOBHOCTBIO YYacCTBOBATh B pa3pabOTKE TEXHOJOTHYECKUX IMPOIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPBITHHA, MAaTEPUATIOB U U3JEIUI U3 HUX, CUCTEM YIPABJICHUS TEXHOJIOIMYECKUMHU
nporieccamu (ITK-9).

3. Kparkoe coJiep:KaHue
HCCJIeJ0BATEIbCKOI padoThI

B nponecce ocBoeHMs TUCHMIUIMHBI 00YYaIOLIMICS JOJKEH TOATOTOBUTh U MPEACTaBUTh
K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbIMOIHEHHYIO HA COBPEMEHHOM YpOBHE
pa3sBUTHS HAyKU M TEXHUKH U COOTBETCTBYIOUIYIO BbIODAaHHOMY HAIpaBICHHUIO MOJITOTOBKH U
porpaMme oOyudeHusl.

B npeacrasiennoil k 3amute HUP nomkHBI MOMy4YuTh pa3BUTHE 3HAHUS M HaBBIKH,
MOJyYeHHBIE OOYyYaroIMMCSl TPH OCBOSGHHHM NpPOTpaMMbl OakajlaBpwara, B TOM YHCIE TPU
U3y4eHHM clenuanbHblX aucuumind. [IpencraBnennas k 3ammre HUP nomxkxHa copepxaTh
0030p JUTEpaTyphl, OINUCAHUE HCIIOJIB30BAHHBIX MaTEpUAJIOB M METOJOB HCCIEI0BaHUS,
HOJIy4EeHHBIE HKCIIEpUMEHTANIbHbIE PE3Y/IbTAThl U BBIBOJIBI 110 padoTe.

4. O0beM NPOM3BOICTBEHHOMH MPAKTHKU: HAYYHO-MCCJIeI0BATEIbCKOH padoThl

NPOU3BOJACTBEHHOI NPAKTUKH: HAY4HO-

. B 3agerHbIX B akanem.
Bunst yueOHOI paboThI

eIMHUIIAX yacax
O0mas TpPyA0EMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 6,0 216
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2,67 96
[Tpaktuyeckue 3ausTus (I1p): 2,67 96
CamocrositesbHas padora (CP): 3,33 120
KonrtaktHas camocrosiTenbHas pabota 3.33 0,8
CamMocTosATeIbHOE OCBOSHUE 3HAHUI, YMEHHI U HaBbIKOB ’ 119,2

Bua kouTpoJs: 3adeT ¢ OLIEHKOM

B Tom umncie no ceMecrpam:

7 cemecTp
O0mas TpPyA0eMKOCTh NPAKTHKH M0 Y4e0HOMY IIAHY 4,0 144
KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 1,78 64
[Tpaktuueckue 3anstus (Ilp): 1,78 64
CamocrositeabHas padora (CP): 2,22 80
KonraktHas camocrosiTenbHas pabota 299 0,4
CamMocTosATeIbHOE OCBOCHHE 3HAHUM, YMEHUI 1 HaBBIKOB ’ 79,6

Bua kouTpoas:

3a4er ¢ OLEHKO

8 cemecTp
O0mas TpPyA0eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 2,0 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
[Tpaktuueckue 3austus (I1p): 0,89 32
CamocrositeabHas padora (CP): 1,11 40
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KonTakTHas camocTositensHas pabota

CaMocCTOsATEIbHOE OCBOEHUE 3HAHUI, YMEHHI U HABBIKOB

1,11

0,4

39,6

Bua konTpoJs:

3a4der ¢ OLEHKOM

Bunast yueOHoIi paboThI B sauernbix B actp. wacax
eIMHHIIAX
O01as TPYA0eMKOCTh NPAKTHKH N0 Y4eO0HOMY IIaHY 6,0 162
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,67 72
[Tpaktnueckue 3anstus (Ip): 2,67 72
CamocrositesibHas padora (CP): 3,33 90
KonraktHast camocrosiTenbHasi pabota 333 0,6
CamocTosiTeIbHOE OCBOCHHE 3HAHUM, YMEHHI 1 HABBIKOB ’ 89,4

Bua konTposs:

3a4der ¢ OLEHKOM

B ToM umciie mo cemecTpam:

7 cemecTp
O01mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY ILUIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
ITpaktnueckue 3ansatus (I1p): 1,78 48
CamocrositeabHas padora (CP): 2,22 60
KoHTakTHas camocTosTenbHas pabota 222 0,3
CamMocTosTeIpHOE OCBOCHUE 3HAHUM, YMEHUI 1 HaBBIKOB ’ 59,7

Bujx koHTpOJIS:

3adeT ¢ OLEHKOM

8 cemecTp
O01mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY ILUIAHY 2,0 54
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
ITpaktnueckue 3ansatus (I1p): 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonraktHas camocrosiTenpHas pabota 111 0,3
CamMocTosATeIbHOE OCBOSHUE 3HAHUI, YMEHHI U HaBbIKOB ’ 29,7

Bua kouTpoJs: 3adeT ¢ OLIEHKOM

AHHOTanus padoueit nporpammsl IIpon3BOACTBEHHOM NPAKTHKH: TEXHOJOTHYECKOM
npaktuku (52.B.03(I1))

1. Ieab Mpou3BOACTBEHHON NMPAKTHKH: TEXHOJOTMYeCKOH NMPAKTHKU — IOJIyuyeHHE
npoeCcCHOHATBHBIX ~ YMEHWH H  OombiTa  NMPO(ECCHOHAIBHOW  JCATENBHOCTH  IyTEM
CaMOCTOSITEJIbHOTO TBOPYECKOTO BBITIOJIHEHHUS 33/1a4, TOCTABIEHHBIX MPOTrpaMMON PAKTUKH.

2. B pe3yabrare NpOX0XKAeHHS] MPOM3BOACTBEHHONH NMPAKTHKH: TEXHOJOTHMYECKOI
NPaKTHKH 00y4YaloIuiics Mo nporpaMMe 0aKaJaBpHaTa J0JIKeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

CTIIOCOOHOCTBI0 K KOMMYHHMKAIIMM B YCTHOH W TNHUCBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax ISl peIleHUs 3a/a4  MEXIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoieiicteus (OK-5);

CMOCOOHOCTBIO PaboOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHUMAs COLUAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K CAMOOPTaHM3aliK U camooOpazoBanuto (OK-7);

TOTOBHOCTBIO TIOJIb30BaThbCSI OCHOBHBIMH METOJaMHU  3alllUTHI  [TPOW3BOJICTBEHHOTO
IepcoHaNa M HAceleHUs OT BO3MOXHBIX IIOCIEACTBUN aBapuid, KaTtacTpod, CTUXMUHBIX
oencrauii (OK-9).
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CIOCOOHOCTBIO pelIaTh CTaHJApTHbIE 3a7aud MNpPOodEeCcCHOHATBHON NEATENbHOCTH Ha
OCHOBe MH(OpMAITMOHHON U OMOIHOTrpaduuecKoi KyabTyphl C IPUMEHEHUEM HH(POPMALIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTMH M C Yy4eTOM OCHOBHBIX TpeOoBaHUN WH(GOPMAIMOHHOMN
6e3zonacHoctu (OITK-1);

CIOCOOHOCTBIO COYETaTh TEOPUIO U MPAKTHKY JUIsS pelieHus nHxkeHepHbx 3agad (OIIK-
4);

CIOCOOHOCTBIO OCYIIECTBIISATH COOp [aHHBIX, H3ydyaTh, AHAIU3UPOBATh U 0000ILIATH
HAYYHO-TEXHMYECKYI0  HMH(MOpMAIMIO 1O TEMaTHKE  HCCIEAOBaHMs,  pa3pabdoTke U
UCIIOJIb30BAHUIO TEXHUYECKOH JOKyMEHTAllMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO
BOIPOCAM HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH, TMOATOTOBKE JOKYMEHTOB K MaTEHTOBAHHMIO,
oopmaenuto noy-xay (I1K-2);

TOTOBHOCTBIO BBITIOJHATH KOMIUIEKCHBIE HWCCIICJAOBAaHUS M HWCIBITAHUS MPH HU3YYCHUHU
MaTepuajoB U W3JEIHM, BKIIOYas CTaHAAPTHbIE W CEpTU(UKAIMOHHBIC, IPOLECCOB HX
pOM3BOJICTBA, 00paboTku u Moaudukanuu (I1K-5);

CIIOCOOHOCTBIO OIICHMBATh KAaueCTBO MAaTEpHaOB B MPOM3BOICTBEHHBIX YCIOBHUSX Ha
CTaJIMU ONBITHO-TIPOMBIIUICHHBIX UcnibiTaHui u BHeapeHus (ITK-10);

CHOCOOHOCTBIO MPUMEHSATh 3HAHUSA 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHMUYECKUX
U OpraHMYeCKMX MaTepUaJIOB, IMPHHIMIAX BbIOOpAa MaTEepHaNoOB I 3aJaHHBIX YCIOBUH
9KCITyaTalldd C y4eTOM TpeOOBaHUI TEXHOJOTHYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, 9SKOJOTMYECKHX TMOCIEICTBHM HMX NPUMEHEHHS TMpPHU NPOSKTUPOBAHHUU
BBICOKOTEXHOJIOTHYHBIX mporueccos (ITK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYJOBAaHWU B COOTBETCTBUU C NPAaBWIAMH TEXHHUKH
0e30MacHOCTH, MMPOU3BOICTBEHHON CaHUTApUH, TOKAPHON OE30MaCHOCTH U HOPM OXpaHbl Tpyaa
(TIK-12);

CIIOCOOHOCTBIO  HCIIOJIB30BaTh HOPMATHUBHBIE U METOJIWYECKHE MaTepuasbl IS
MOJATOTOBKA U O(QOPMIICHHS TEXHWYECKHX 33JaHUN Ha BBHINOJHEHHWE W3MEPEHUH, WCIBITAaHHH,
HAyYHO-HCCIIE0BATEIbCKUX U OMBITHO-KOHCTPYKTOpCKuX padoTt (ITK-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHHYECKHE CpPEACTBA HW3MEPEHHUST U KOHTPOJI,
HEOOXOUMBIE MPU CTAaHAAPTU3ALMU U CepTUPUKALNN MATEPHAIIOB U MPOIleccax UX MONy4eHus,
UCIIBITATEIILHOTO U MPOU3BOICTBEHHOTO 00opynoBanus ([1K-14);

CIOCOOHOCTBIO 0becneunBaTh 3(h(HEKTUBHOE, SKOJIOTHYECKH M TEXHHYECKH Oe30macHoe
IPOM3BOJICTBO HAa OCHOBE MEXAaHM3AalMM M ABTOMATH3AIMH IPOM3BOJCTBEHHBIX IPOIECCOB,
BbIOOpa M IKCIUTyaTalluyd 00OPYAOBaHMUS U OCHACTKH, METOJOB U MPUEMOB OpraHU3ALUU TpyJa
(TIK-15);

CIOCOOHOCTBIO HCIOJB30BATh HAa IMPOU3BOJCTBE 3HAHMA O TPAJAULHUOHHBIX U HOBBIX
TEXHOJIOTUYECKUX TIPOILIECCaX W OINEpalHusiX, HOPMATHBHBIX W METOAMYECKHX MaTepualiax o
TEXHOJIOTUYECKOM MOJIrOTOBKE MPOU3BOJCTBA, KAayeCTBE, CTAaHAAPTU3ALUU U CepTHUPHUKAIMU
U3JICITUI 1 TIPOIIECCOB € DJIEMEHTaMH 3KoHOMHUYeckoro ananm3a (ITK-16);

CIOCOOHOCTBIO ~ HCMOJB30BaTh B NMPO(ECCHOHAIBHOW  JESATETbHOCTH  OCHOBBI
MPOCKTHPOBAHUS TEXHOJOTHYECKUX TPOIECCOB, pa3pabOTKH TEXHOJIOTHYECKON JTOKYMEHTAIIHH,
pacyeToB M KOHCTPYMPOBaHHUS JeTajel, B TOM 4YHCIE C HCIOJIb30BAHUEM CTaHAApTHBIX
nporpammHubix cpeacts (ITK-17);

3Hamy:

— TMOAXOJbl K OpraHu3allMyd W IUIAHUPOBAaHMIO HAayYHO-MCCIIEAOBATENBCKON paboTHl,
OTIBITHO-KOHCTPYKTOPCKOH H TPOM3BOJCTBEHHON NEATENBFHOCTH IO TMPOGUIIO TMPOrpaMMbI
OakanmaBpuaTa

ymemy:

— BBINIOJHATH TIOMCK, O0pabOTKy, aHAIM3 M CHCTEMATHU3AlHI0 HAayYHO-TEXHUYECKOM
UHpOpPMALIMY, OCYLIECTBIATh BBIOOP METOAMK M CPEACTB pELIeHMs 3a/ad, IOCTABICHHBIX
IIPOrpamMMO MPAKTHKH;

8naoems:

— TpueMaMu pa3pabOTKH IUIAHOB M MPOrPaMM MPOBEIECHUS TEXHUUECKUX pa3padoTOK U
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HCIIBITAHHH.

3. Kparkoe coaepxxaHue TNPOU3BOJACTBEHHON NPAKTHUKH: TEXHOJOTHYECKO
NMPAKTUKH

3akperneHue TEeOPETUUECKUX 3HAHUM, MOJYYEHHBIX OOYYAIONIMMHUCSA NpPU H3YUCHHH
mporpamMmbl OakajiaBpuara.

[Tonydenne oO0ydYarONIMMUCS MPAKTUYECKUX HABBIKOB 1O OPTaHU3AIMHU W BBIMOJTHCHUIO
HCCJIEI0OBATEIbCKUX M IMPOCKTHBIX padoT, B pab0Te B COCTaBE KOJUICKTHBA UCTIOJTHUTEIICH.

PazButue y 00y4aronmxcsi HaBbIKOB HAyYHO-HUCCIIE0OBATEIILCKOM AeSTETLHOCTH.
4. O0beM NPOM3BOJACTBEHHON NMPAKTHKH: TEXHOJIOTHYECKOH NPAKTHKH

Bunbl yueOHOM paboThI O6bem
B 3aueTHBIX B akangem.
eIMHULIaX yacax
O01as Tpya10eMKOCTh JUCHUIIIHHBI 110 Y4eOHOMY 3,0 108
ILUIAHY
AYJIUTOPHBIE 3aHATHSI: 1,78 64
CamocrositesbHas padora (CP): 1,22 44
CamocTosiTeIbHOE OCBOCHHUE 3HAHUM, YMEHUH U 0,72 26
HABBIKOB 110 IPOrpaMMe TEXHOJIOTUIECKON MPAKTUKH
IToxroroska oryera 0,5 18
By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3ader c oneHkoM

Bunasr yue6HOM paboThI O0beMm
B 3aueTHBIX B acrtpos.

eMHHIIAX yacax
O0umas TpyA0eMKOCTb I CHUILIHHBI 110 Y4eOHOMY 3,0 81
IUIAHY
AYJAUTOPHBIE 3aHATHSL: 1,78 48
CamocrositeabHas padora (CP): 1,22 33
CamocTosiTeTbHOE OCBOCHHE 3HAaHUM, YMEHUH U 0,72 19,5
HABBIKOB 110 TPOrpaMMe TEXHOJIOTHYECKOMN MPAKTHKH
ITogroroska ot4era 0,5 13,5

Buja uTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH

3a4der ¢ OLEeHKOM

AHHOTanus padoueii mporpammbl Ipexauniomuoii npakTuky (52.B.04(I1))

1. Henp nmpenaunjoMHOM NMPAKTHUKU — BHIIIOJHEHHE BBIMYCKHON KBalIH(PUKAIMOHHON

paboTHI.

2. B pe3yJjbTaTe MPOXO0KICHUIA Hpe)I)IHHJIOMHOﬁ MNPpaKTHUKH Oﬁy‘lﬂlOlllHﬁCﬂ mo

nporpaMMe 6aKaJiaBpuaTa J0JKeH:

Obaaoams caenyrommumu oOekyasTypHeIMH (OK), obmenpodeccnonansupvu (OI1K)

u npodeccuonansubiMu (ITK) komnereHmsmMu:

CIIOCOOHOCTBIO HCHOJIb30BaTh OCHOBBI (DUIOCOPCKUX 3HAHUM Ui (QOpMHpPOBAHUS

MupoBo33peHueckoi mosummu (OK-1);

CIIOCOOHOCTBIO AHAM3UPOBATH OCHOBHBIE 3TANbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oduiecTBa A popMupoBaHus rpaxaanckoil nozummn (OK-2);
CIOCOOHOCTBIO HCMOJIb30BaTh OCHOBBI AKOHOMHUYECKHX 3HAHMHM B pa3iIMyYHbIX cdepax

nesitenbHOoCTH (OK-3);

CIOCOOHOCTBIO HCMOJIb30BaTh OCHOBBI TPAaBOBBIX 3HAHUN B pa3iIMuYHBIX cdepax

nesitenbHOCTH (OK-4);

CIOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM W NHMCbMEHHON (opmax Ha pyccKoM U

WHOCTPAaHHOM  sI3bIKAX JUIS peIIeHHWs 3aj1ad
B3aumoieiictus (OK-5);

MEKINYHOCTHOT'O

MCXKKYJIBbTYPHOTO
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CIOCOOHOCTBIO PAabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIHPHUHUMAs COLUAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIBHBIE U KyIbTypHbIe pa3nuuus (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CMOCOOHOCTBIO HCIIOJIB30BAaTh METOJBI W CpeAcTBa (U3NYECKOH KyJIbTYphI JUIS
obecreueHHs OTHOIEHHON COMaIbHOM 1 podeccnonanbHoi aestensHocT (OK-8);

TOTOBHOCTBIO IIOJIb30BaTbCS OCHOBHBIMH METOJaMHU  3aIIUTHl [IPOU3BOJICTBEHHOTO
IEepCOHala M HACelIEeHHUs OT BO3MOXHBIX IIOCIEACTBUN aBapuid, KaTtacTpod, CTUXUIHBIX
oencrauii (OK-9);

CIIOCOOHOCTBIO pellaTh CTaHAApPTHbIE 3aJa4d NPO(ECCHOHANIBHOM JeATENBHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIMIOHHON
6e3zonacHoctu (OITK-1);

CIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHANBHON AEATEIbHOCTH 3HAHUSA O MOAXOAAX U
METO/axX TOJYYEHHUS DPE3yJbTaTOB B TEOPETHMUYECKUX W HKCHEPUMEHTAIBHBIX HCCICIOBAHHUIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATH (DyHJAMEHTAIbHbIE MaTeMaTUYECKHEe, ECTECTBEHHOHAYYHbIE U
O0IIeHHKEHEPHBIE 3HAHUS B IpodeccroHambHOi aestenbHocTu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY JUIS peuieHnus WHxeHepHbix 3anau (OITK-
4);

CTIIOCOOHOCTBIO TPUMEHSATh B MPAKTUYECKON NEATETbHOCTH MPHHIUIBI PAlMOHATBHOTO
UCIIOJIb30BaHUsI IPUPOIHBIX PECYPCOB M 3aIUTHI OKpYykaromieit cpeasl (OITK-5);

CIIOCOOHOCTBIO  HMCIIONB30BATh COBPEMEHHBIE HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TIJI00anbHble HWH(POPMALMOHHBIE pPECYpChl B HAy4YHO-HCCIEIOBATEIbCKOH U
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B 00JacTH MaTepHANIOBEICHUS W TEXHOJOTHH
marepuaios (ITK-1);

CIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3Yy4aTh, AHAIM3MPOBATH M 0000mIATH
Hay4YHO-TEXHMYECKYI0  HMH(pOpMaIMI0O 1O TEeMaTUKe  HUCCIEel0BaHMs,  pa3paboTke U
UCTIOJI30BAaHUIO TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMAaTHUBHBIM JOKYMEHTaM II0
BOIPOCAM HHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, IOJArOTOBKE JIOKYMEHTOB K IaTEHTOBaHMIO,
oopmiiennto Hoy-xay (ITK-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl MOJETUPOBaHMA MpPH MPOTHO3MPOBAHUU U
ONTUMU3AIMHA TEXHOJIOTMYECKHX TIPOLECCOB M CBOWCTB MaTepUANIOB, CTAHIAPTU3AIMH U
ceprudukanuu Matepuanos u npoieccos (ITK-3);

CTIIOCOOHOCTBIO HCITONIB30BaTh B HCCIENOBAHMAX M pacdyerax 3HaHUS O METolax
UCCIICIOBaHMS, aHajM3a, JUArHOCTUKUA M MOJCIUPOBAHMs CBOMCTB BEIECTB (MaTepHajoB),
(GU3NYEeCKUX W XUMHUYECKUX IPOIeccax, MPOTEKAIOMIMX B MaTepHajiaX IMpH HX TOJIYYCHUH,
obpabotke n mogudukanuu (I1K-4);

TOTOBHOCTBIO BBITIONHSTH KOMIUIEKCHBIC HWCCIIEOBAaHHUS W HWCIBITAHUS TPH HU3YYCHUH
MaTepHajoB W W3ACIUH, BKIIOYas CTaHJApTHbIE M CEPTU(HUKAIMOHHBIE, IPOLECCOB HX
pOM3BOICTBA, 00paboTku U Momudukanuu (I1K-5);

CIOCOOHOCTBIO HCIOJIB30BAaTh HA MPAKTUKE COBPEMEHHBIE IMPEICTABICHHUS O BIMSIHUU
MHUKPO- W HAHO-CTPYKTYpHI Ha CBOMCTBa MaTE€pHANIOB, WX B3aMMOJEHCTBHH C OKpYXKaromei
cpenoi, nomsmu, yactiunamu u usnydeHusmu (I1K-6);

CTIIOCOOHOCTBIO BBIOMPATh M TPUMEHSTH COOTBETCTBYIOIIME METOIBI MOJCITUPOBAHHUS
(pu3HMYECKHX, XUMHUUECKHX U TeXHOJIoruaeckux nporeccos (I1K-7);

TOTOBHOCTBIO UCTIOJNHATH OCHOBHBIC TPEOOBAHMS JIEIOMPOU3BOJICTBA MPUMEHUTEIHHO K
3aMucsM U MPOTOKOJIaM; OQOPMIISATH MPOEKTHYI0 U pabouyi0 TEXHUYECKYIO JTOKYMEHTALUIO B
COOTBETCTBUH ¢ HOpMAaTUBHBIMHU JokymeHTaMu (ITK-8);

TOTOBHOCTBIO YYacTBOBATh B pa3pabOTKe TEXHOJIOTHYECKUX MPOIECCOB MPOU3BOJCTBA U
00pabOTKH MOKPHITHIA, MATEPHATIOB M U3ACITHIA M3 HUX, CHCTEM YIIPABJICHUS TEXHOJIOTHICCKUMHU
nporeccamu (I1K-9);
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CIOCOOHOCTBIO OLICHMBATh KAa4eCTBO MAaTEpPHAJIOB B IPOM3BOJICTBEHHBIX YCIOBUSX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIICHHBIX HCTibITaHui u BHenpenus (ITK-10);

CIIOCOOHOCTBIO MPUMEHATh 3HAHHUSI 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHUYECKUX
U OpraHMYecKMX MaTepUalIOB, MPHUHLIMIAX BbIOOpAa MaTepHaioB i 3aJaHHBIX YCIOBUH
JKCIULyaTallud C Y4E€TOM TpeOOBaHMM TEXHOJOIMYHOCTH, 3KOHOMMYHOCTH, HAJIEKHOCTH MU
JOJITOBEYHOCTH, 9SKOJOTMYECKHX TMOCIEICTBHM HMX NPUMEHEHHS TMPU MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX Tporeccos (ITK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYJOBAaHWU B COOTBETCTBUU C TPABWIIAMH TEXHUKHU
0€3011aCHOCTH, ITPOU3BOICTBEHHON CaHUTAPUHU, OXKApHOW 0€30M1aCHOCTH U HOPM OXpPaHbl TpyAa
(TIK-12);

CIOCOOHOCTBIO  UCHOJIb30BaTh HOPMATUBHBIE M METOAMYECKHE MaTepuallbl  JUIs
MOJATOTOBKH U O(POPMIICHHS TEXHUYECKHX 33JaHUN Ha BBHINOJHEHHWE W3MEPEHUH, WCIBITAaHWH,
HAYYHO-HMCCIIE0BATEILCKUX M OMBITHO-KOHCTPYKTOPCKHX padot (ITK-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHUYECKHE CpPEACTBA HW3MEPEHUS U KOHTPOI,
HE00XO0UMBbIE NP CTaHAAPTU3ALMN U cepTU(UKALUN MAaTEPHATIOB U IpOoLleccax UX MOJIy4eHus,
UCIIBITATEIILHOTO U MPOU3BOICTBEHHOTO 00opynoBanus ([1K-14);

CIOCOOHOCTBIO ObOecneunBaTh 3()(HEKTUBHOE, SKOJIOTUYECKH UM TEXHHYECKH 0e30MacHoe
IPOM3BOJICTBO HAa OCHOBE MEXAHM3ALWU M ABTOMATH3AallMU IPOM3BOJCTBEHHBIX IPOLECCOB,
BbIOOpa M IKCIUTyaTalluyd 00OPYAOBaHMS U OCHACTKH, METOJOB U IIPUEMOB OpraHU3ALUU TpyJa
(IIK-15);

CIOCOOHOCTBIO HCHOJIB30BATh HAa INPOU3BOJCTBE 3HAHMUA O TPAJAULMOHHBIX U HOBBIX
TEXHOJIOTHYECKUX TPOILECCaX W OINEpalusiX, HOPMATHBHBIX W METOAMYECKHX MaTepualiaXx o
TEXHOJIOTUYECKOM IMOJArOTOBKE IPOU3BOJCTBA, KayecTBE, CTAaHAAPTU3ALUU U CepTUPHUKAILMU
U3JICIMI 1 IPOLIECCOB C AJIEMEHTaMH dKoHOMHuYeckoro aHanu3a (I1K-16);

CIOCOOHOCTBIO ~ HCHOJNB30BaTh B MPO(ECCHOHAIBHOW  JI€ATENbHOCTH  OCHOBBI
IPOCKTHPOBAHUS TEXHOJOTHYECKUX IMPOILECCOB, pa3pabOTKH TEXHOJIOTHYECKON JOKYMEHTAIIHH,
pacyeToB M KOHCTPYMPOBaHHUsS JeTajed, B TOM 4YHCIE C HCHOJIb30BAHUEM CTaHAAPTHBIX
nporpammHubix cpeacts (ITK-17);

3HaMb:

— (U3MKO-XMMHYECKHE CBOMCTBA MaTepHaioB, B TOM YHCJIE€ HAHOMATepUAIOB MU
HAHOCHCTEM, 10 IPOUITIO BBITYCKHOW KBAIU(PUKAIIMOHHON pabOTHI;

—  (U3UKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJOTHYECKUX IIPOIECCOB IOIyUSHHS
MaTepuajoB, B TOM 4YHCJIE€ HAHOMATEPHAJIOB W HAHOCHUCTEM, IO MPOMUIIO BBITYCKHOU
KBAJTM(PHUKAIIMOHHON paboThI;

— KOMIUIEKC MEpONPUATHI MO TeXHHKE Oe30MacHOCTH, OXpaHe OKpY’Karollel cpenbl,
OoXpaHe Tpy/a;

ymemy:

—  OCYUIECTBJIATH KOHTPOJb CAMOCTOSITEIbHON Hay4YHO-HUCCIIE0BATENBCKOM padoThI;

— BBIIOJHATH TMOATOTOBKY HAyYHO-TEXHMUYECKOW JIOKYMEHTALMU [UIs MpPOBEIEHUS
HAYYHBIX UCCIICIOBAaHUI U TEXHHUYECKUX Pa3paboToK;

— BBIIOJHATH pAacyeThl, CBS3aHHbIE C pa3padOTKON 3agaHWid ISl  OTJENbHBIX
UCIIOJTHUTEIICH.

enadems:

— CHCTEeMOH IUIAaHWPOBAHUS W OPTraHW3allMM HayYHO-HUCCIIEAOBATEILCKUX B paMKax
U3y4aeMoil mporpaMmsbl OakanaBpuarta.

3. Kparkoe conepxxanue npeaiunjioMHONA NPAKTUKHA

[IpuoOperenne 3HaHUII W HABBIKOB 1O OpPraHM3allMd W YOPABICHHUIO OTIECIbHBIMHU
dTaramy U MpoTrpaMMaMH TPOBEICHHS HAYYHBIX UCCIIETOBAHUA U TEXHHYECKUX Pa3paboToK.

[TonroToBka HMCXOIHBIX JAHHBIX JUIS BBIIOJHEHUS BBITYCKHON KBaJU(pHUKAIIMOHHON
paboTHI.

4. O0beM npeIuIIOMHOM NPAKTHKH
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Bunst yueOHoI paboThI

Oo0beM

B 3aueTHBIX B akagem.
eIMHULIaX yacax

O01mas Tpy10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 12,0 432
TJIaHYy
AyIUTOPHBIE 3aHIATHS: - -
CamocrositesibHas padora (CP): 12,0 432
CaMocTosTeIbHOE OCBOCHUE 3HAHUHN, YMEHUH U 10,0 360
HAaBBIKOB I10 TPOrpamMMe PEITUIIIIOMHON MPAKTHKH
IToaroroBka oTyera 2,0 72
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3a4er ¢ OLEHKOM

Bunast yueOHoIi paboThI O6wvem
B 3aueTHbIx B acTpos.
€AMHUIIAX Jacax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eO0HOMY 12,0 324
ILUIAHY
AyIUTOPHBIE 3aHITHS: - -
CamocrositesbHasi padora (CP): 12,0 324
CamocTosiTeTbHOE OCBOCHHUE 3HAHUHN, YMEHUM U 10,0 270
HABBIKOB 110 IPOrpaMMe NPEAUIIIOMHON MPAaKTUKH
IToaroroska oruyera 2,0 54
By MTOroBOro KOHTpOJIsA: 3a4eT / IK3aMeH 3ader c oneHkoM

4.6. FocyiapcTBeHHAS MTOrOBasl ATTECTAIMS : 3AIIIMTA BBINYCKHOH KBATH(DUKATMOHHON
PadoThI, BKJIWYAs MOATOTOBKY K MpoLeaAype 3aiuThl 1 npouenypy 3amutsl (63.5.01)

1. Ileap rocysapcTBeHHON WTOIrOBOM AaTTeCTAUMHU. 3AIIMTHI  BBINYCKHOM
KBATH(PUKAIMOHHOH padoThl, BKJIYAs NMOATOTOBKY K Mpoueaype 3alllUTbl U MPoOLeypPy
3aI0MThl ~ — BBIABICHHE YPOBHS TEOPETUYECKOM M NPAKTHUYECKOM IOJATOTOBIEHHOCTU
BBIIIYCKHHMKA By3a K BBIIOJHEHUIO MPO(ECCHOHABHBIX 3a/1ad U COOTBETCTBHUS €r0 MOJITOTOBKU
tpeboBanusiM ®PI'OC BO no nampasnenuto noaroroBku 22.03.01 — «MarepuanoBeneHue u
TE€XHOJIOTUH MAaTEPHAIIOB.

2. B pe3yibTaTe Npoxo:KaeHUs] TOCYIAPCTBEHHONH MTOrOBOW ATTECTALMM: 3aIMThI
BBINIYCKHON KBAJIH(UKAIMOHHOH padoThl, BKJIKYasA NOAT0TOBKY K MpoLeaype 3alluThl U
Npoueaypy 3alMThl Yy CTyJAeHTa IpoBepseTcss C(POPMHPOBAHHHOCTL CJEAYIOLINX
KOMIIEeTEeHIUI, a TaK/Ke cJeAyIIHNX 3HAHUNH, YMEHUH U HABBIKOB, MO3BOJISIIOIIMX OLEHUTH
CTelneHb rOTOBHOCTH 00y4aloIuXcs K JajJbHel el npogecCHOHAIBLHOM e TeJbHOCTH.

BoeinyckHuK, OCBOMBIIMK Iporpammy OakanaBpuaTa, JOJDKEH 00JaaaTh CIEAYIOIUMU
KOMIIETEHIUSIMHU:

CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI (UIOCOPCKUX 3HAHUM 1711 (OPMHUPOBAHUS
MupoBo33peHueckoi mosummu (OK-1);

CIIOCOOHOCTBIO AHAM3UPOBATH OCHOBHBIE 3TANbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oduiecTBa A popMupoBaHus rpaxaanckoil nozummn (OK-2);

CIOCOOHOCTBIO HCMOJb30BaTh OCHOBBI AKOHOMHUYECKUX 3HAHMM B pasziIUYHBIX cepax
nesitenbHOoCTH (OK-3);

CIOCOOHOCTBIO HCMOJIb30BaTh OCHOBBI TPAaBOBBIX 3HAHUN B pa3iIMuYHBIX cdepax
nesitenbHOCTH (OK-4);

CIOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM W NHMCbMEHHON (opmax Ha pyccKoM U
WHOCTPAaHHOM  fA3BIKaxX JUI1 pEIIeHUs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoieiictus (OK-5);

167



CIOCOOHOCTBIO PAabOTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIHPHUHUMAs COLUAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIBHBIE U KyIbTypHbIe pa3nuuus (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CIOCOOHOCTBIO HCIIOJIB30BAaTh METOJABl M CpeAcTBa (U3NYECKOH KyJIbTYPHI JUIS
obecreueHHs OTHOIEHHON COMaIbHOM 1 podeccnonanbHoi aestensHocT (OK-8);

TOTOBHOCTBIO IIOJIb30BaTbCS OCHOBHBIMH METOJaMHU  3aIIUTHl [IPOU3BOJICTBEHHOTO
IepCOHaNa M HACEIEeHUs OT BO3MOXHBIX IOCIEACTBUM aBapuid, KatacTpod, CTUXMHUHBIX
oencrauii (OK-9).

CIIOCOOHOCTBIO pellaTh CTaHAApPTHbIE 3aJa4d NPO(ECCHOHANIBHOM JeATENBHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIMIOHHON
6e3zonacHoctu (OITK-1);

CIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHANBHON AEATEIbHOCTH 3HAHUSA O MOAXOAAX U
METO/axX TOJYYEHHUS DPE3yJbTaTOB B TEOPETHMUYECKUX W HKCHEPUMEHTAIBHBIX HCCICIOBAHHUIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATH (DyHJAMEHTAIbHbIE MaTeMaTUYECKHEe, ECTECTBEHHOHAYYHbIE U
OOIIeHHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTUKY JUIS peuieHnus WHxeHepHbix 3anau (OITK-
4);

CTIIOCOOHOCTBIO TPUMEHSATh B MPAKTUYECKON NEATETbHOCTH MPHHIUIBI PAlMOHATBHOTO
UCIIOJIb30BaHUsI IPUPOIHBIX PECYPCOB H 3aIUThI OKpYykaromiei cpest (OI1K-5).

CIIOCOOHOCTBIO  HMCIIONB30BATh COBPEMEHHBIE HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TIJI00anbHble HWH(POPMALMOHHBIE pPECYpChl B HAy4YHO-HCCIEIOBATEIbCKOH U
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B 00JacTH MaTepHANIOBEICHUS W TEXHOJOTHH
marepuaios (ITK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3Yy4aTh, AHAIM3HPOBATH M 0000mIATH
Hay4YHO-TEXHMYECKYI0  HMH(pOpMaIMI0O 1O TEeMaTUKe  HUCCIEel0BaHMs,  pa3paboTke U
UCTIOJI30BAaHUIO TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMAaTHUBHBIM JOKYMEHTaM II0
BOIPOCAM HHTEJUIEKTYaJIbHOW COOCTBEHHOCTH, IOJATOTOBKE JOKYMEHTOB K IATEHTOBAHHUIO,
oopmiiennto Hoy-xay (ITK-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl MOJETUPOBaHMA MpPH MPOTHO3MPOBAHUU U
ONTUMU3AIMHA TEXHOJIOTMYECKHX TIPOLECCOB M CBOWCTB MaTepUANIOB, CTAHIAPTU3AIMH U
ceprudukanuu Matepuanos u npoieccos (I1K-3);

CIOCOOHOCTBIO HCITONIB30BaTh B HCCIENOBAHMAX M pacdyeTrax 3HaHUS O METolax
UCCIICIOBaHMS, aHajM3a, JUArHOCTUKUA M MOJCIUPOBAHMs CBOMCTB BEIECTB (MaTepHajoB),
(GU3NYEeCKUX W XUMHUYECKUX IPOIeccax, MPOTEKAIOMIMX B MaTepHajiaX IMpH HX TOJIYYCHUH,
obpabotke n mogudukanuu (ITK-4);

TOTOBHOCTBIO BBITIONHSTH KOMIUIEKCHBIC HWCCIIEOBAaHHUS W HWCIBITAHUS TPH HU3YYCHUH
MaTepHajoB W W3ACIUH, BKIIOYas CTaHJApTHbIE M CEPTU(HUKAIMOHHBIE, IPOLECCOB HX
pOM3BOICTBA, 00paboTku U Momudukanuu (I1K-5);

CIOCOOHOCTBIO HCIOJIB30BaTh HA MPAKTUKE COBPEMEHHbIE MPEICTABICHHUS O BIMSHUU
MHUKPO- W HAHO-CTPYKTYpHI Ha CBOMCTBa MaTE€pHANIOB, WX B3aMMOJEHCTBHH C OKpYXKaromei
cpenoi, nomsmu, yactiunamu u usnydeHusmu (I1K-6);

CTIIOCOOHOCTBIO BBIOMPATh M TPUMEHSTH COOTBETCTBYIOIIME METOIBI MOJCITUPOBAHHUS
(pu3HYECKHX, XUMHUUECKHX U TeXHOJornueckux mporeccos (I1K-7);

TOTOBHOCTBIO UCTIOJNHATH OCHOBHBIC TPEOOBAHMS JIEIOMPOU3BOJICTBA MPUMEHUTEIHHO K
3aMucsM U MPOTOKOJIaM; OQOPMIISATH MPOEKTHYI0 U pabouyi0 TEXHUYECKYIO JTOKYMEHTALUIO B
COOTBETCTBUH ¢ HOpMAaTUBHBIMHU JokymeHTaMu (ITK-8);

TOTOBHOCTBIO YYacTBOBATh B pa3pabOTKe TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITHIA, MATEPHATIOB M U3ACITHIA M3 HUX, CHCTEM YIIPABJICHUS TEXHOJIOTHICCKUMHU
nporeccamu (I1K-9);
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CIOCOOHOCTBIO OILIEHHMBATh KAauyeCTBO MAaTEPHUAJIOB B MPOU3BOACTBEHHBIX YCIOBHSIX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIICHHBIX HcTbITaHui U BHenpenus ([TK-10);

CIOCOOHOCTBIO MPUMEHSATh 3HAHUSA 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHMYECKUX
U OpPraHWYECKUX MAaTepUaioB, MPHUHIMIIAX BHIOOpPA MaTEepHaOB MJIs 3aJaHHBIX YCIOBUHI
9KCIUTyaTallid C y4yeToOM TpeOOBaHUI TEXHOJOTMYHOCTH, AKOHOMHUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKHUX IMOCIEACTBHH WX TPUMEHEHUS TMpPH NPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX Tporeccos (ITK-11);

TOTOBHOCTBIO pPa0OTaTh Ha OOOPYJOBAaHMH B COOTBETCTBUU C MPABUIAMH TEXHUKU
0e30MacHOCTH, MPOU3BOICTBEHHOI CaHUTApUU, TIOKAPHON OE30MaCHOCTH U HOPM OXpaHbl Tpyaa
(TIK-12);

CIIOCOOHOCTBIO  HCIIOJIB30BAaTh HOPMATHBHBIE W METOAMYECKHME MaTepuaibl Ul
MOJATOTOBKA M O(OPMIICHUS TEXHUYECKUX 3a/JaHUN Ha BBITIOJHEHUE W3MEPECHHI, HUCIIBITAHUH,
HAYYHO-HMCCIIE0BATEILCKUX M OMBITHO-KOHCTPYKTOPCKHX padot (ITK-13);

TOTOBHOCTBIO  HWCIOJB30BaTh TEXHUYECKHE CpPEICTBA HW3MEPEHUST H  KOHTPOJIS,
HEO0OXOUMBIE MPU CTAaHAAPTU3ALMU U CepTU(PUKALNN MATEPHAIIOB U MPOIeccax UX MOJy4yeHus,
UCIIBITATEIILHOTO U MPOU3BOICTBEHHOTO 00opynoBanus ([1K-14);

CHOCOOHOCTBIO oOecrneunBaTh (P(EKTUBHOE, SKOJIOTMUECKU U TEXHUYECKH 0e30macHoe
MIPOM3BOJICTBO HAa OCHOBE MEXaHW3AIlMM W aBTOMATH3AIMHA IPOWU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYyIOBAaHUS U OCHACTKU, METOJOB M MPUEMOB OpPraHU3alUU TPpyAa
(IIK-15);

CIOCOOHOCTBIO HCMONB30BaTh Ha MPOM3BOJACTBE 3HAHUS O TPAJUIIMOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX IPOIecCaX M OIeparusaxX, HOPMATUBHBIX M METOIMYECKHX MaTepuajiaX o
TEXHOJIOTUYECKOW TMOJrOTOBKE MPOU3BOJICTBA, KAueCTBE, CTAHAAPTU3ALMU U CepTU(UKALNUU
U3JICIMI 1 IPOLIECCOB C AJIEMEHTaMH dKoHOMHuYeckoro aHanu3a (I1K-16);

CIIOCOOHOCTBIO ~ HCIONB30BaTh B MPOGECCHOHATBHOW  JIEITETbHOCTH  OCHOBBI
MPOSKTUPOBAHUS TEXHOJOTHYCCKUX IPOIIECCOB, Pa3padOTKH TEXHOJOTHICCKON TOKYMEHTAIUH,
pacueToB M KOHCTPYUPOBAHHs JeTajeil, B TOM YHUCIE C HKCIOIb30BAHHUEM CTaHIAPTHBIX
nporpammubix cpeacts (ITK-17).

3aBepHIalOIIUM 3TaroM OOydyeHHss 10 HampaBieHuto mnoarotoBku 22.03.01 -
«MarepuanioBe/IecHHE U TEXHOJIOTHH MAaTepUaAIOB)» MPO(UIIH TIOJTOTOBKH «MarepraioBe/IcHue U
TEXHOJIOTUM  HAHOMATepHUaJOoB M  HAHOCHUCTEM)»  SIBISIETCS  3alllUTa  BBIMTYCKHOU
KBATHM(UKAIIMOHHON paboThl OakayiaBpa.

B pesynbrare mpoXoXKACHHsS TOCYIApCTBEHHOH HMTOrOBOM aTTecTalud (BBIMOJTHEHUS
BBITTYCKHOM KBAJIM(PUKAIIMOHHOMN pabOThI) CTYIEHT JOJIKEH:

3Hamy:

— TOpSAZOK OpraHU3aluy, TUIAHUPOBAHMS U TPOBEIECHUS HAYYHO-UCCIIEOBATEIBCKUX
paboT C MCIIOIB30BAHUEM IMOCIICIHIX HAYYHO-TEXHUYECKHUX JIOCTIKCHU B JJAHHOH 00J1acTH;

—  (MBHKO-XMMHYECKHE OCHOBBHI TOJTYYCHHS W HCCJICIOBAHUS CBOWCTB MaTEpPHAIIOB, B
TOM YHUCJIE€ HAHOCHCTEM ¥ HAHOMAaTepUasoB;

— OCHOBHBIE TPEOOBAaHHUSA K MPEICTABICHHUIO PE3YIbTATOB MPOBEACHHOTO UCCIIEIOBAHUS
B BUJIE HAYYHOT'O OTYETa, CTAThU WIIM JAOKIAJa,;

ymemy:

—  CaMOCTOSITENILHO BBISBIISITh TIEPCIIEKTUBHBIC HAINPABJICHUSI HAYYHBIX WCCIICOBAHHA,
000CHOBBIBATh AaKTyalbHOCTb, TEOPETHUECKYI0 M TMPAKTUYECKYH) 3HAYUMOCTHh MPOOIEMBI,
MPOBOJMTH  JKCIEPUMEHTAIBHBIC HWCCIICIOBAHMS, aHAIM3UPOBaTh W  HHTEPIPETHPOBATH
MOJTy4YeHHBIC PE3yIbTaThL;

— OCYIIECTBISTh MOUCK, 0OpabOTKY M aHANU3 HAyYHO-TEXHUYECKOW HMHQOpPMAIMH IO
TeMe BBIITOJTHSIEMOH pa0OTHI, B TOM YHCJIe C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX TPHOOPAX, OPTaHU30BEIBATh IIPOBEJCHHIE IKCIICPUMEHTOB
Y UCTIBITAaHUH, TPOBOJUTH UX 00PaOOTKY U aHAIM3UPOBATH PE3YIIbTATHI,

gnadems:
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— METOAOJIOTMEM M METOJMKOW NPOBEACHUS HAyYHBIX MCCIEHOBAHHUM; HaBbIKAMU
CaMOCTOSITENIbHOW HAYyYHOH U MCCIIEI0BATEIbCKONW PabOTHI;

— HaBbIKaMHU padOThl B KOJUICKTHBE, IJIAHUPOBATh MU OPTaHW30BBIBATH KOJUICKTUBHBIE
Hay4HbIC HCCIEAOBAHUS; OBJIAJEBAaTh COBPEMEHHBIMH METOJAMHU HCCIEJOBaHUS M AaHAJIA3a
MIOCTaBJICHHBIX MTPOOJIEM;

— CIOCOOHOCTBIO pelIaTh MOCTABJICHHBIC 3aJla4l, MCIOJb3ys YMEHUS U HaBbIKU B
OpraHHU3aIi HayYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX PadoT.

3. Kparkoe conepxaHue rocyI1apCTBeHHONl WMTOTOBOWl AaTTeCTAIMM. 3allUThI
BbIIMYCKHOW KBAJN(PUKANUOHHON PadoThl, BKJIOYas MOAr0TOBKY K Mpoueaype 3aluThl U
Npoueaypy 3alIUThI.

locynapctBenHast uTOroBasl aTTeCTallMs: 3allUTa BBIMYCKHON KBaIM(DUKAIIMOHHOM
paboThl, BKIIOYAs MOATOTOBKY K MPOLEAYpe 3alUTHl M MPOLEAYPY 3alIUThl MPOXOIUT B 8
cemecTpe Ha 0a3e 3HAHUM, YMEHMH W HABBIKOB, MOJYYEHHBIX CTYACHTAMHM HpPHU H3Y4YECHUU
mucrumuine HanpasieHus 22.03.01 «MarepuanoBeieHHe U TEXHOJIOTHU MAaTePUAIIOBY» MPOQPHIIH
MOATOTOBKU «MarepuanoBeilecHUe W TEXHOJIOIMM HAHOMAaTepUajJoB M HAHOCHCTEM» U
MIPOXOKICHUSI PAKTHK.

locynapctBeHHast uTOroBasi aTTeCTallMs: 3allUTa BBIMYCKHON KBaIM(DPUKAIIMOHHOM
paboThl, BKJIIOYAs MOATOTOBKY K MPOIEAYpPE 3aIIUTHl U MPOUEAYPY 3aIIUTHI MPOBOIUTCS
rOCyIapCTBEHHON 3K3aMEHALIMOHHOU KOMUCCUEN.

Kontponb ypoBHS CHOpMHPOBAHHOCTH KOMIETEHIIMN OO0Yy4YarOIUXCs, MPUOOPETEHHBIX
npu ocBoeHuun OOII, ocymecTBiasieTcs MyTeM MPOBEIEHUS  3aIUTHl  BBITYCKHOM
kBanuukannonHoi padotsl (BKP) u mpucBoenus kBanupukanum «bakazaBp.

4. OObeM TrOCYIapCTBEHHOH WTOrOBOM AaTTECTAIMM. 3alUThl BBINYCKHOM
KBAJIN(PUKALMOHHOMH PadoThl, BKJIKYAsA MOAT0OTOBKY K MpoLeaype 3aliMThl U NPOoueaypy
3alIMTHI.

[Tporpamma oTHOCHTCS K 0a30BOi yacTh yuyeOHOTo miiaHa, K 010Ky «['ocynapcTBeHHas
utoroBas arrectanus» (b3) u paccuntana Ha cocpeOTOUEHHOE MPOXOXKAeHHE B 8 cemectpe (4
Kypc) oOydenus B oobeme 324 u (9,0 3ET). Ilporpamma mpexamonaraer, 4to oOydarommecs
UMEIOT TEOPETUYECKYI0 U TPAKTHUYECKYIO0 TIOArOTOBKY B O0JIaCTU MAaTepUANIOBEACHHS U
TEXHOJIOTMM HAHOMATEPUAJIOB U HAHOCUCTEM.

Bunsr yue6HOM paboThI Ob6beMm
B 3aueTHbIx B akanewm.
SIMHHIIAX Jacax
O0mas TpPyA0eMKOCTh JMCIHUILIUHBI 10 Y4eOHOMY 9,0 324
TUIAHY
CamocrositeabHas padora (CP): 9,0 324
Breimonaenue, Hanucanue u opopmierne BKP 9,0 324
Bua urorosoro kourpoJsi: 3amura BKP 3ammura BKP
Bunpt yueOHoI paboThI Ob6beMm
B 3auetHbIX B acTpos.
€AMHUIIAX Jacax
Oo6masi TpyA0eMKOCTh JUCIIHIIJIHHBI M0 Y4eOHOMY 9,0 243
TIAHY
CamocrositeabHas padora (CP): 9,0 243
Brinonsaenue, Hanucanue u opopmierne BKP 9,0 243
Bua urorosoro kourpoJis: 3amura BKP 3amuTta BKP

4.7. ®aKyJIbTaTUBBI
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AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
IMepeBoa HayuHo-TexHHYecKoit uTeparypsl (PT/1.B.01)

1. Hesab AMCHMNIMHBI — MPUOOPETEHHE 00YJaAIOMMMHCS 00IIeH, KOMMYHUKATUBHOM U
npodecCHoHaNbHOM KOMIIETEHLUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax S3bIKOBOU
MOJATOTOBKH TO3BOJISIET BBINOJIHATH pa3iMyHbIe BHIBI MPO(ECCHOHATBFHO OPHUEHTUPOBAHHOTO
[IEpEBO/IA B POU3BOICTBEHHOM U HAYYHOU JEATEIbHOCTH.

2. B pesyabrare wu3ydyeHusi AUCHMILVIMHBI O0y4Yawluiicd N0 Hporpamme
0akaJjlaBpuaTa J0JIKeH:

Obnaoams cnenyrommmu oOmekynsTypHbiME (OK), obmenpodeccnonansabvmu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTreHIMsAMU:

CMOCOOHOCThI0 K KOMMYHMKALIMM B YCTHOH W TMHUCBMEHHOH (opMax Ha PYCCKOM H
WHOCTPAHHOM  SI3bIKAX JUISl  PEIICHMS 3aJad  MEXKJIUYHOCTHOIO M MEXKKYJIbTYPHOI'O
B3aumoeiictBus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBISATH COOp JaHHBIX, H3y4yaTh, AaHAJIM3UPOBATh U 0000IIATH
HAYYHO-TEXHMYECKYI0  HMH(MOpMAIMIO 1O TEMaTHKE  HCCIEIOBaHMs,  pa3pabdoTke U
WCIIOJIb30BAHNUIO TEXHUYECKOW JIOKYMEHTAllMM, OCHOBHBIM HOPMAaTHUBHBIM JOKYMEHTaM I10
BOMPOCAM HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH, TOATOTOBKE JIOKYMEHTOB K MATCHTOBAHHUIO,
oopmirernto Hoy-xay (ITK-2);

3HamMb.

- OCHOBHBIE CTIOCOOBI TIOCTHKEHUSI YKBUBAJIECHTHOCTHU B TIEPEBOJIC;

- OCHOBHBbIE IIPUEMBI I1IEPEBOJIA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;

- JIOCTaTOYHOE [UIsl BBIIOJHEHHS IIE€peBOJa KOJMYECTBO JIEKCMYECKUX EAMHHIL,
(b pa3eoqoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBEIUECKUX PEaNInil;

ymemn.

- IPUMEHSITh OCHOBHbBIE ITPUEMBI I1IEPEBOA;

- OCYUIECTBJIATb IMCBMEHHBIM NEpPEeBOJ C COOMIOACHMEM HOPM JIEKCHYECKOMN
SKBUBAJICHTHOCTH, COOIOICHUEM I'PaMMaTHYECKUX, CAHTAKCUUYECKUX M CTUIIUCTUYECKUX HOPM;

- 0(OpMJISITH TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

- OCYLIECTBIATh IEPEBOJ C COONIOJIEHMEM HOPM JIEKCMUECKOW SKBHBAJEHTHOCTH,
coOI0ICHMEM IpaMMaTHYECKUX, CUHTAKCUYECKUX U CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMITIOPAJIbHBIX XAPAKTEPUCTUK UCXOJHOTO TEKCTA;

enadems:

- METOAMKOH TpEeANepeBOAYECKOr0 aHaju3a TeKCTa, CHOCOOCTBYHOIIEH TOYHOMY
BOCTIPUSATHIO HCXOHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJATOTOBKM K BBINOJHEHUIO TEPEBOJA, BKIIOYAs MOUCK MHQOpMAINH B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMHM CHUCTEMBI COKPALLIEHHOW MTEPEBOIYECKOMN 3alIMCU TIPY BBITIOJHEHUH [IEPEBOJIA;

- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUAIBHOCTH,

- OCHOBaMHU pedepUpOBaAHHS U AHHOTHUPOBAHUS JIUTEPATYPHI 110 CIIEIIUATHLHOCTH.

3. Kparkoe conep:kanue JUCHUIITHHBI

Beenenue. IIpenmer u ponb nepeBoja B COBpeMEHHOM oOuiecTBe. Pa3nuuHble BUABI
nepeBoia. 3aJa4u U MECTO Kypca B MOJITOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Monyis 1:

1.1. CpaBHeHune mopsjka CJIOB B aHIVIMMCKOM M PYCCKOM IpeioxeHusax. IlepeBon
IPOCTOTO MOBECTBOBATENBLHOTO MPEJIOKEHHS HACTOSAIIEr0, OyIyIIEro ¥ MpoIEeAero BpEMEeHH.

OcoOeHHOCTH TepeBOAa BONPOCUTENBHBIX U  OTPULIATEIBHBIX MPEAJIOKEHUN B
pa3IMYHBIX BpEMEHAX.

1.2. TlepeBon nmpennoxkeruii Bo BpemeHax Indefinite, Continuous. UreHue u mepeBoj 1o
teme "Xumus'".

Monyns 2.
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2.1. IlepeBox npeaokeHuit Bo BpemeHax rpymn Perfect, Perfect

Continuous  (yTBepAMTENbHBIC, BOIPOCHUTEIBHBIE W  OTpUIATENbHBIE  (OPMBI).
OcoOenHOCTH yNIOTPEOICHHS BCIIOMOTATENbHBIX [JIarojoB.

2.2 IlepeBon cTpamarenbHOTO 3ajora. TpynHbIe Cilydad IEpeBOAa CTPagaTeIbHOTO
3ajora.

Urenue u nepeBoj TekcToB 1o TeMe "Hayka u HaydHble MeTobl". AKTUBU3ALNS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa MpUIATOUHBIX MPEIOKEHUH.

[Ipunarounsle nmojanexalue.

[IpunaTouHblie cKkazyeMsle.

[Ipunarounble onpenenuTeIbHbIE.

IIpunarounble 00CTOATENBCTBEHHBIE, IPUIATOUHBIE JOTIOHUTEIbHBIE.

2.4. Tunbl YCIOBHBIX IIPEIJIOKECHHH, MPaBUIa U OCOOEHHOCTH MX MEPEBOA.

[IpakTuka mepeBoja Ha TpuUMepax TEeKCToB o Xumuu, J.U. Menoeneege, nayke u
MEexXHOL02UMU.

2.5. TlepeBon TpenyoKEHUH C Y4eTOM NpaBHWIIa COTJIacoBaHUs BpemeH. [Ipsmas u
KOCBEHHas peyb.

2.6. PaznuuHple BapuaHThI IEPEBOA CYILIECTBUTEIBHOIO B MIPEITIOKEHUH.

2.7. MopanbHble IJ1aroiibl 1 0COOEHHOCTH UX MEePeBO/a.

Pa3Butue HaBbikOB nepeBoja o teme "Hayka 3aBTpatinero aas".

2.8. CnenmanbHas TepmuHosorus mno treme "Jlaboparopus".

2.9. Cokpamrenus. OCOOEHHOCTH UX MepeBoia. Pa3BuTHE HABBHIKOB MEPEBO/Ia HA IPUMEPE
TEeKCTOB 1o TeMe "Jlaboparopusi, u3MepeHus B XuMuu".

Mopyns 3.

3.1. Henmuunble ¢hopMmBbl TI1aroa.

WudpunntuB (HeompeneneHHas ¢gopma riarona). Pons MHQUHUTHBA B NPEIIOKEHUH U
BapHAaHTHI MIEPEBO/Ia HA PYCCKUH A3bIK. [IpuuacTus u repyHaui.

3.2. VlapuHUTHBHBIE 0OOPOTHI.

O6opor gomnonHeHue ¢ WHOUHUTHBOM. BapuaHThl mepeBoja Ha PYCCKUH S3BIK.
Tepmunosorus no reme "CoBpeMeHHbIE TEXHOJIOTHH'".

3.3. OGoport noiexaiee ¢ MHPUHUTUBOM. Pa3nuyHble BApHAHTHI IEPEBO/IA.

Tepmunosnorus no reme "Hanomatepuanst.

3.4. IlepeBo1 NpUYACTHBIX 0OOPOTOB.

AOGcomtoTHBIN mpuyacTHbI OO0POT U BapUaHTHI IEPEBO/IA.

Pa3BuTHe HaBbIKOB niepeBoAa 1o teMme "Hanomartepuans”.

4. O0beM y4eOHOM JUCIHILINHBI

B 3auerHbix | B akangewm.
Buast yueOHO# paboThI eQUHULIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 1,78 64
Jlexumn (Jlek) - -
[TpakTuueckue 3anstus (I13) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KoHTtakTHas camocTosiTenbHas paboTa 299 0,4
CaMocCTOsITeThHOE H3YUCHHE PA3/IeTIOB AUCITUTLIHHBI ' 79,6

Bua kouTpoJs:

3auer - ‘ -
B ToMm umciie mo cemecTpam:
3 cemecTp
B 3auvernwix | B akangewm.
Bunbt yueOHO paboThI eIUHNIaX gacax
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O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,89 32
Jlexumu (Jlek) - -
ITpaktrueckue 3ansatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,11 40
KoHTakTHas camocTosTeNbHas paboTa 111 0,2
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUTLIHHBI ' 39,8
Bua konTposs:
3auer - -
4 cemecTp

B 3auernbix | B akagem.
Bunbt yueOHOM paboOThI eIUHNIaX Jacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexuuu (Jlek) - -
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KoHTakTHas camocTosTeNbHas paboTa 111 0,2
CamocTosTenpbHOE H3YYCHUE PA3/IeNIOB TUCIUILIHHEI ' 39,8
Bujx koHTpOJIS:
3auer - -

B 3auvernbix | B acTpoH.
Bunbt yueOHOM pabOThI eINHUILIAaX qacax
O0mas TPyA0eMKOCTh M CHUILIHHBI 110 Y4eO0HOMY ILUIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexmm (Jlek) - -
[TpakTnueckue 3austus (I113) 1,78 48
CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocTosTenpHas paboTa 599 0,3
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI ' 59,7
Bua konTpoJs:
3auer - -
B Tom 4mnciie no cemecrpam:
3 cemecTp

B 3adernbix | B acTpoH.
Bunsr yue6HOI paboThI €IMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY ILIAHY 2,0 4
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 24
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
KonTakTHas camocTosTenpHas paboTa 111 0,15
CamocTosTenpbHOE H3YUYCHUE PA3/IeNIOB TUCIIHILIHHEI ' 29,85
Bua konTpos:
3auer - -
4 cemecTp

B 3adernsix | B acTpoH.
Bunpr yue6HOM paboThI €IUHULIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4€0HOMY ILIAHY 2,0 54

173




KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,89 24

Jlexmn (Jlek)

[TpakTrueckue 3arstus (I13) 0,89 24

CamocrositesibHas padora (CP): 1,11 30
KoHnTakTHas camocTosTenpHas padoTa 111 0,15
CaMoCTOSTEIbHOE U3YUYCHHE PA3/ICIIOB AUCITUTLIHNHBI ’ 29,85

Bua konTposs:

3auer - | -

AHHOTaUus padoyeil MPOrpaMMbl IMCHUTLIHHBI
I'pazknanckasi 3amuTa B upe3Bbluaiinbix cutyanusx (PT/1.B.02)

1. Henp AUCHUIUIMHBI - TOJATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM IPaKTUYECKUM
JNEHCTBUSAM 10 00ecreyeHHI0 CBOeH Oe30MacHOCTH U 3alllUThl B YCIIOBUSX BO3HHUKHOBEHUS
Ype3BbIYaHON CUTYallMu IPUPOJIHOT0, TEXHOTE€HHOI'O M BOEHHOT'O XapakTepa.

2. B pe3yabrare wu3yYeHUS JUCHMILIMHBI O0yyalluMiics MO mNporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams caenyrommmu o0ekynsTypusiMu (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (1K) komnereHmsIMu:

TOTOBHOCTBIO TOJIb30BaThCS OCHOBHBIMH METOAAMH 3aIIUTHl TPOU3BOACTBEHHOIO
IIEpCOHAJIa M HACEJIEHWs OT BO3MOJXKHBIX IIOCJIEJICTBUN aBapui, KaracTpod, CTUXUHUHBIX
oencraumii (OK-9);

TFOTOBHOCTBIO pPabOTaTh Ha OOOpPYJOBaHMM B COOTBETCTBUU C IMpPaBUIAMH TEXHUKH
0e30MacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, TOKAPHON OE30MaCHOCTH U HOPM OXpaHbl Tpyaa
(TIK-12);

3Hamy:

- XapakTepUCTUKHU MPUPOIAHBIX OEICTBUM, TEXHOTEHHBIX aBapuil M  KaTacTpod Ha
paaualoOHHO, XMMUYECKU U OMOJOTHYECKH OMAcHBIX 00BEKTaX, MopaXkaroye GakTopsl IPYrux
ONAaCHOCTE;

- OCHOBBI BO3/ICHCTBHS OMACHBIX (PAaKTOPOB UPE3BBIUANHBIX CUTyallMid Ha 4eloBeKa U
IPUPOJIHYIO CPEY, AOMYCTUMBIE MPeAebHbIE KPUTEPUH HETaTUBHOI'O BO3JEHCTBHUS;

- Mepbl 0e30MacHOro MOBEACHMS IpH NpeObIBaHMM B paioHax (30Hax) MOXKapoB,
PaAMOAKTUBHOIO, XUMHUYECKOIO U OMOJIOTMYECKOI0 3arpsiI3HEHUS;

- CrocoObl M CpeACTBA 3alUTHI YeJIOBEKa OT BO3JACHCTBUS MOpakaroUMX (HaKTOpOB
Ype3BbIYAITHBIX CUTYAIMI MPUPOAHOr0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

ymemy:

- HCIIOJIb30BAaTh  CPEACTBA 3aLUThl OPraHOB JBIXaHUS U KOKU, MEIULUHCKUE IS
CaMO3alINUThl U OKa3aHUs OMOILY JIPYTUM JIFOJISIM;

- IPUMEHATHb NEPBUYHBIE CPEACTBA MOKAPOTYIICHUS MAJs JIOKAIW3alMM U TYLIEHUS
1oKapa, BOHUKIIETO B ayJUTOpUH (JJabopaTopuH);

- OKa3bIBaTh ceOe U IPYrMM MOCTPAAABIINM MEIUIUHCKYIO IIOMOIb C UCIIOJIb30BAHUEM
TaOEIbHBIX U MOAPYUHBIX MEAULIMHCKUX CPEICTB.

enaodems.:

- npuéMaMu NpPOBEIEHUS YaCTUYHOW CaHUTApHON OOpabOTKM MpU BHIXOJE U3 paiioHa
(30HBI) PaIMOAKTUBHOIO, XUMHYECKOTI'0 U OMOJIOIMUYECKOT0 3arps3HeHHMs (3apakeHNs);

-- CIIoco0aMHM M TEXHOJIOTUSAMH 3aIIUTHI B UYPE3BbIYAHBIX CUTYaIIHUsX.

3. Kpartkoe cogep:xanue TUCUMILIMHbI

1. OmnacHoctu mpupogHoro xapakrtepa. CTuxuiiHble O€ACTBUS, SBJICHUS MPUPOJIBI
pa3pyUIUTENbHON CHUIIBI - 3€MJIETPSACEHUS], HAaBOJHEHHUS, CEJIEBbIE MOTOKH, OIOJI3HH, CHEXHbIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH, yparaHsl, OypH, Mo>xkapsbl.

2. OmacHOCTM TEXHOT€HHOTO XapakTepa. ABapuu U KaracTpobl Ha pajuallOHHO
OMacHOM OOBEKTe, XUMHMYECKH OIACHOM OOBEKTe, OHOJIOrMYecKH ONacHOM OO0bBEKTe; Ha
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TpaHcropTe  (OKEJIE3HOJIOPOXKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBUAIIMUOHHOM);  Ha
TUIPOCOOPYKEHUSX; HA KOMMYHAIIBHBIX CUCTEMAaX KU3HEO0OSCTICUCHUSI.

3. OmacHOCTH BOEHHOTO XapakTtepa. I[IpuMeHeHne oOpyXHusi MacCOBOTO NOPAKEHUS
(siIepHOrO, XMMHYECKOTO, OHMOJIOTHYECKOro), OOBIUHBIX CPEACTB C  3aKHUraTelIbHBIM
HaIlOJIHEHUEM, HOBBIX BHUJOB OpPYXHUS. 30HBI 3apa)KEHUsT OT CPEIACTB MOPAXKEHUS U HX
BO3JICWCTBUE HA HACEJICHUE U OKPYKAIOIIYIO PUPOIHYIO CPELy.

4. TloxapnHas 0€30MaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEJICHUs, HMYIIECTBa,
obiiecTBa W rocynapctBa oT mnoxapoB. [lokapHas omacHOCTh (IMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIe Moxaphl). Jlokanuzanus u TymeHue mnoxkapos. [Ipocteifmue
TeXHUYECKUE cpeAcTBa noxkaporymenus (oruerymutenu Oll -8, OY-2) u npaBuiia noib30BaHUs
HMH.

5. KoMIutekc MeponpusTUil rpaXKJaHCKOM 3alUThl HACEJICHUS.

Onogemienue 1 UHGOpMHpPOBaHUE HaceldeHHs 00 omacHocTu. llpuHATHe HaceneHueM
curHanioB omosenieHuss («Buumanue Bcem!», «Bosnymnas TpeBora», «PagmanumoHHas
OMACHOCTBY, «XHUMHUEcKas TpeBora», «OT0oi OMacHOCTW») U MOPSAOK JACUCTBUSA IO HUM.
DBakyanus HaceJeHHs M3 30HbI onacHOcTH. CrmocoObl 3Bakyamuu OJKCTPEHHAs IBaKyaIlus
CTYJIEHTOB U3 ayJUTOPUHU [P BOZHUKHOBEHHUU I10XKapa.

CpencrtBa uHIUBHAYAIbHOM 3amuThl opranoB neixanus (I'T1-7, I'TI-7B, TTI-9, P-2, V-
2K, PITIA-1, PIII"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauImHCKKE CPECTBA 3AIIUTHI .

CpencTBa KOJUIEKTUBHOM 3aliuThl HaceneHus. Ha3HaueHue, 3aluTHBIE CBOWCTBA
yoexum. [IporuBopanuanmonssie ykpbitTust (IIPY, mnoasemHble memexoaHble MNEPEXo/bl,
3arnyOJieHHBIE CTAHLUKA METPOINOJMTEHA), MPOCTEHIINe YKPBITUA (TpaHIIEeH, OKOIBI,
nepeKpeIThie menn). [IpaBuia 3anaTus yoexumia.

6. OxazaHue MepBOM MEIULMHCKOW IOMOIIM IPU O0KOraxX, PaHEHUsX, 3apPaKCHUSX.
[TpoBeneHNe YacTUIHON CaHUTAPHON 0OpPabOTKM KOXKHBIX MOKPOBOB YEJIOBEKA MPH BBIXOJEC W3
30H PaJMOAaKTHBHOTO, XHMHUYECKOTO M OHOJOTHYECKOr0 3apakeHUs (3arps3HEHHs), U3 30H
MOXKapOoB.

7. JIukBuAaLMs NOCIHEACTBUN Ype3BbIYAWHON cUTyauuu. PanpanvoHHas M XUMHUYeCKas
pa3BeaKa odvara MopakeHus (3apaxkeHusi). ABapuiiHO-cmacaTelbHbIe padoThl. CrenuanbHas
00paboTKka TEXHHMKH, MECTHOCTH, OOBEKTOB (JIe3aKTHBAIUs, Jerasaius, Ae3uH(eKIus,
JIC3UHCEKIIHSA).

8. DKcTpeHHas »Bakyals W3 ayauTopuu (1abopaTOpuH) B YCIOBHUSX MOXKapa,
paauaMoOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arps3HEHUS TEPPUTOPUM C HCIIOIH30BAHUEM
npocreimmx cpenacts 3amuThl («Penukey, I'J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auerHbIX | B akangewm.
Bupl yaeOHOM paboThI €AMHUIIAX qacax
O01mas TPyA0eMKOCTh IHCIUILIMHBI N0 Y4eOHOMY IJIAHY 1,0 36
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,44 16
Jlexiuu (JIek) 0,44 16
[TpakTnueckue 3anstus (I113) - -
CamocrositeabHas padora (CP): 0,56 20
KonTtakTHas camocrosiTenbHasi paboTa 0.56 0,2
CaMoCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCHUIIIMHbI ' 19,8

Bua konTpois:

3auyer - ’ -
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B 3adernbix | B acTpoH.
Bunbr yue6HOM paboThl €IUHUIAX yacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 110 Y4eOHOMY ILIAHY 1,0 27
KontakTHasi paboTa — ayIUTOPHbIE 3aHATHSI 0,44 12
Jlexuuu (Jlek) 0,44 12
ITpaktrueckue 3ansatus (113) - -
CamocrositeabHas padora (CP): 0,56 15
KoHTakTHas camocTosTeNbHas paboTa 0,15

0,56
CaMOCTOSTEIbHOE H3YUYCHHE PA3/ICIOB JUCITUTLIHHBI 14,85

Bua konTposs:

3auer - | -

AHHOTauus padoyeil MPorpaMMbl I CHUILIHHBI
«BBenenue B matematuky» (®TI.B.03)

1. Heap AucuMmiInHbI - GopMupoBanue y 6akamaBpa 6a30BbIX MAaTEMaTHUECKUX 3HAHUH,
HEOOXOIUMBIX Ui JANbHEWIEro W3y4eHHUs pa3/]esioB BhHICIICH MaTeMaTHKU. A Takxke, Uit
U3yUYeHHs psijia O0IIeHAYYHBIX JUCIUIUIMH M JUCIUTUIMH TPO(ECCHOHATHHOTO IHKIIA.

2. B pe3yabtare mu3yyeHus [MCUHUILIMHBI oOyyalommiics 10 Mporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (1K) komnereHmsIMH:

— TOTOBHOCTBHIO IPUMEHSATH PyHIaMEHTaJIbHbIe MATEMaTUYECKUE, ECTECTBEHHOHAYYHbBIC
U 00LIeHH)KEHEePHBIC 3HaHU B podeccnonanbHoi nestenproct (OI1K-3);

- CHOCOOHOCTBIO HCHONB30BaTh B HCCIEAOBAHMSX M pacyeTax 3HAHUS O METOoJax
UCCIICIOBAaHMS, aHAJHM3a, JHATHOCTUKHA WM MOJCIUPOBAHHS CBOWCTB BEIIECTB (MaTepHajoB),
buznyecKuX M XMMHYECKUX MpOIeccax, MPOTEKAIIMX B MaTepuaiax Mpu UX MOTy4eHHH,
o0pabdotke u momudukanuu (I1K-4);

3Hamy:

-OCHOBHBIE METOJbI MCCIICOBAHUS AJIEMEHTApHBIX (DYHKIIHMIA, UX CBOICTBAa M TpaduKw,
TOKJECTBEHHBIE TpeoOpa3oBaHMs anreOpauyeckux M TPUTOHOMETPUYECKHX BBIPaKEHUH,
CHOCOOBI pelIeHs] ypaBHEHUH W HEPABEHCTB, SJIEMEHTHI TEOPUH YHCEI, BKIIFOYasi KOMIUIEKCHBIE
4uciaa, U TEOPUUM MHOXECTB, OCHOBBl AHAIMTUYECKONH TI'€OMETPHM, BEKTOPHOM M JMHEHHOMN
anreoOpsl;

ymemy:

-pUOOpeTaTh  HOBBIE  MaTeMaTHYECKHWE  3HAHMSA,  HUCIOJB3ysd  COBPEMECHHEIC
oOpa3oBaTenbHble W WH(POPMALMOHHBIE TEXHOJOTUH, COCTABISATh MaTeMaTHYeCKUe MOJENn
TUTIOBBIX 33Ja4 W HAXOJUTh CIOCOOBI WX pEHICHUH; yMEeTh NEepPEBOJUTh Ha MaTeMaTHYECKUN
A3BIK MPOCTEHIINE MPOOJIEeMbl, TOCTABJICHHbIE B TEPMUHAX JIPYTrUX MPEeIMETHhIX oOnacrteil, u
UCTIOJIB30BAaTh MPEBOCXOACTBA ATOH MepeopMyITHPOBKH IJISl KX PEHICHUS;

gnademn:

-MaTeMaTU4eCKON JIOTHKOW, pa3BUTHIMH YUEOHBIMH HaBBIKAMH W TOTOBHOCTBHIO K
IPOIOJDKEHUIO 00pa30BaHMs, YMEHUEM UYUTaTh M aHAIM3MPOBATh YUYEOHYI0 MaTeMaTHYECKYIO
JUTEPaTypy, NIEPBUIHBIMHI HaBBIKAMH W METOJAMHU PEUICHUS MAaTEeMaTHYECKHX 33134 TUCIUTLTHH
npo¢eCCHOHATBHOTO IIMKJIA U JUCUUIUIMH NPO(QUIBLHON HAIPaBIEHHOCTH.

3. Kpartkoe cogep:xanue TUCUMILIMHbI
Beenenue.

[Ipenmer u metonasl MaTemaTuku. OmnucaHuWe OCHOBHBIX pa3zenoB Kypca. TpeboBanus mnpu
U3y4eHHH Kypca.
Mogayas 1.
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JJIeMEeHTHI TEOPUH YK CeJl U TeOpruH MHOKecTB. [leiicTBust Hax MHOrowieHaMu. OCHOBHbIE
TUNBI YPABHEHHMII U HEPABEHCTB, MeTO/AbI MX peumleHusi. Yucna (uenbie, OTpUIATEIBHEIC,
BEIIECTBEHHbIE). AOCOIIOTHAS BEJIMYMHA JEHCTBUTENBHOTO uyucia. KoMIuiekcHble 4YHcIa.
Onepanuu HajJ HUMHU. MHoxecTBa M ONEpaly HajJ HUMH. OJEMEHThl MHOXKECTBA,
oaAMHOXKecTBa. YncioBbsie MHOKeCTBA. Dopmyiibl MyaBpa u Jitnepa. M3BinedeHue KopHs N-oit
CTENEHU W3 KOMIUIEKCHOTO uMciia. PelieHue ypaBHEHUH KBaJpaTHBIX W BBICHIMX MOPSAKOB.
Panmonanenast npo6b. OcHOBHasi Teopema anreOpbl. TpuUroHoMeTpuuecKue ypaBHEHHUS U
HepaBeHCTBA. JlorapupmMudeckue ypaBHEHHS W HepaBeHCTBa. [lokaszarenpHble ypaBHEHUS U
HepaBeHCTBA. Penienne ypaBHEHUH U HEPABEHCTB CMEIIAHHOTO THIIA.
Monyas 2.
®yuknun U ux cpoiicrBa. Ilpocreiimue 31emenTapubie pynkuuu. Hekoropbie Bonpochl
IJIAHUMETPHUHU U CTepeOMeTPHU. AHATUTHYECKAS] TeOMeTPHsl.
[Tonstus ¢yakuun. HcecnemoBanwe ¢ynkmuu. CrnocoOwbl 3amanus GyHknumii. OOpaTHBIC
¢byaknuu. CBoiicTBa 37eMEHTapHbIX (QyHKIMHA.  (IMHEWHBIE, KBaJpaTUYHBIC, CTCIICHHEIE,
MoKa3areibHble, JorapuMuueckue, TPUTOHOMETPUYECKHEe U Apyrue). Meroa KoopauHAT Ha
I0cKOCTH. JlekapToBa MpsAMOYTOJibHAs CHUCTEMa KOOPAMHAT, MOJISIpHAs CUCTEMa KOOpJMHAT.
PaccTosnue mexay nByMsi Toukami. JleneHue oTpe3ka momnoiaM. YToia MexXIy ABYMs MPSMBIMH
Ha MJIOCKOCTH. Y CJIOBUSI MApaJICIbHOCTU U MEPIICHIUKYISIPHOCTH MPSIMBIX. Y paBHEHUS MPSIMON
JMHHUH Ha TJIOCKOCTH: 00I1Iee, C YIIIOBBIM KO3 PHUIIMEHTOM, MPOXOAsIIeH yepe3 JaHHYIO TOUKY B
3aJIaHHOM HAIPAaBIICHUM, MPOXOIAIICH uYepe3 NBE€ JaHHbIE TOYKH. PaccTosHME OT TOYKH 10
npsimor. KpuBble BTOporo mnopsinka. Kanonuueckue ypaBHEHHS U TpadUKH OKPYKHOCTH,
AIIIUIICA, TUIIEPOOJIBI, Tapa0OJIbI.
Moayas 3. BekTopHas aaredpa.
Bekropsl. Moayne BekTopa. OpTbl, Hampapisiolue KOCHMHYChl. Omnepaiiu HajJ, BEKTOPaMH.
CkansgpHoe TpOU3BEACHHE JABYX BEKTOpOB. BekTopHoe mpou3BeAeHHE JBYX BEKTOPOB.
CmenianHoe TPOU3BEIACHUE TpPeX BEKTOPOB. DU3NUECKOE U TeOMETPUUECKOE MPHIOKEHUE
BEKTOPHBIX MPOU3BEACHUN.
Mopnyas 4. JIuneitnas aareopa.
Matpunpl. Onepanuu HajJ MaTpUIlaMU. ODJIEMEHTapHbIE MPEeoOpa3OBaHUS CTPOK MATPHUIBL
[IpuBenenne maTpuilbl K CTyleHUYaToMy BUAy W Buay [aycca. Panr matpuiel. Onpenenurens
MaTpHUIIbI U ero cBoiictBa. OOpaTHas maTpuia. PemieHue cucteM JHMHEHHBIX anreOpandyecKux
ypaBHEeHUW (C TOMOIIBI0 OOpaTHOM MaTpuiel, Meroaom [aycca, meromom Kpamepa).
[IpencraBinenne o JUHEHHBIX BEKTOPHBIX MpocTpaHcTBaX. CoOCTBEHHBIE BEKTOPHI H
COOCTBEHHBIC 3HAUCHUST MATPHIIBI.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auernbix | B akagem.
Bupsl yaeOHOM paboThI €AMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32
Jlexmm (Jlek) 0,44 16
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
KonTtakTHas camocTosiTenbHas paboTa 111 0,2
CaMoCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCHUILIMHbI ' 39,8
Bua konTpos:
3auer - ’ -

B 3auvernbix | B acTpoH.
Bunbt yueOHO paboThI €IUHNIaX gacax
O01masi TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY ILIAHY 2,0 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 24
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Jlexnuu (Jlek) 0,44 12
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
KoHTakTHas camocTosTeNbHas paboTa 0,15
1,11
CaMOoCTOsATEIHbHOE U3YYCHHE PA3ACIIOB TUCITUTUIHMHBI 29,85

Bua konTpos:

3auer
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5. TPEBOBAHMUA K YCJIOBUSAM PEAJIM3AIUU ITPOI'PAMMbI BAKAJIABPUATA

5.1. TpeOoBaHus K KaAPOBOMY o0ecIe4eHH 0

KanpoBoe obecriedenne nporpaMmsel 6akanaBpuaTa cooTBeTcTByeT TpeboBanusim ®I'OC:

— peanuzanys mporpaMMbl OakaliaBpuaTa 0OeCHeuMBAeTCS PYKOBOISAUIMMH M HAy4YHO-
NeIarornyeckuMu  pabOTHUKaMU YHUBEPCUTETa, a TakkKe JHIAMH, TPHUBICKAEMBIMU K
peanMzanuu MOporpamMmbl OakajlaBpuara Ha YCJIOBHSX TI'pakJaHCKO-TIPABOBOTO JOrOBOPA,
KB (UKL KOTOPBIX COOTBETCTBYET KBaJTH(PHUKAIIMOHHBIM XapaKTepUCTUKAM,
YCTaHOBJCHHBIM B ENMHOM KBalM(PUKAMOHHOM CIPABOYHUKE JOJIKHOCTEH pPYKOBOJUTENEH,
CHCLMAINCTOB M CHyXammx, pasnen «KBainmpukanuoHHbIE XapaKTEPUCTHKH JOJHKHOCTEH
PYKOBOAMTENEH U CHEHMATUCTOB BBICHIEIO MPOPECCHOHATBHOIO U JOMOJHUTEIHHOIO
npogecCuoHaIBLHOTO 00pa3oBaHU», YTBEP)KJICHHOM MIPUKa30M MunucrepcTBa
3paBOOXPAHECHUSI M COUMAIbHOTO pa3BuTus Poccuiickoir @enepauun ot 11 suBaps 2011 1.
No 11 (3apeructpupoBan B Munucrepctse octuiuu Poccuiickoit @enepanun 23 mapra 2011 r.,
Ne 20237) u nmpodeccuoHaIbHBIMU CTaHAApTaMHU (ITPH HATMYWH);

— N0l IITAaTHBIX HAyYHO-TIEJAarOrMYecKUX pPaOOTHHUKOB (B MPHUBEACHHBIX K
IEJIOYMCIIEHHBIM 3HAYEHUSIM CTAaBOK) cocTaBiisieT Oosiee 50 mpOIEHTOB OT OOIIEro KOJIW4ecTBa
HAyYHO-TIEAarornyeckux pabOTHUKOB YHUBEPCUTETA;

— JIOJIsl HAYYHO-TIEIarOTHYECKUX PaOOTHUKOB (B MPHUBEACHHBIX K LIETIOYUCICHHBIM
3HAYCHHUSM CTAaBOK), MMEIOUIMX YYCHYIO CTEleHb M (WJIM) YYEHOE 3BaHHME, B OOIIEM dHCIe
HAyYHO-TIEJArorMYecKuXx pabOTHUKOB, pEaM3yIOIIUX MporpaMMmy OakajmaBpHaTra COCTaBISET
6onee 50 mMpoIEeHTOB;

— Jlost HaydHO-TIeTarOrMYecKuX pabOTHUKOB (B MPUBEACHHBIX K LEIOYHCICHHBIM
3HAYEHUSM CTaBOK), MMEIOIIMX OOpa30BaHUE, COOTBETCTBYIOIIEE MPO(UII0 IPErnoiaBacMoi
JTUCIUATUTMHBL (MOJIYJIs), B OOIIEM YMCIIe HAYYHO-TIEAArOTHYECKUX PaOOTHHKOB, pEaM3yIOIINX
nporpaMMmy OakanaBpHuara, cCOCTaBisieT He MeHee 70 MPOLEHTOB.

- JI0J1s1 HAYYHO-TIEJarorn4ecKuX pabOTHUKOB (B MPUBEJCHHBIX K LEJIOYUCIEHHBIM
3HAYCHHUSM CTAaBOK) M3 YHUCIIA PYKOBOAMTENEH M PAaOOTHUKOB OpPTraHM3alUH, NESTEIHHOCTD
KOTOPBIX CBsSI3aHA C HAIPaBICHHOCTHIO (TMpoduieM) peanu3yeMoll mporpammbl OakangaBpuaTa
(uMeromux cTaxk paboThl B JaHHOW NpodeccHoHaNIbHON o0nacTh He MeHee 3 JieT) B 0o0IeM
yucie pabOTHUKOB, peaM3yoLMX IporpaMMy OakanaBpuara, coctasiseT 6osee 10 mpoueHTos;

- CPEIHEroJJOBOE YHUCIO MyOnMKauuid HaydHO-TIEJAroruuyeckux pabOTHUKOB
OpraHu3aIlMy 3a IMEepUoj peain3alid MporpaMmbl OakanaBpuata B pacuete Ha 100 HayuyHO-
[earornyeckux pabOTHUKOB (B TNPHUBEAEHHBIX K IEJIOYMCICHHBIM 3HAUYEHUSIM CTaBOK)
COCTaBJISIET HE MEHee 2 B )KypHajlaX, MHAEKCHUpyeMbIX B 0Oa3zax naHHbIXx Web of Science mmm
Scopus, i He MmeHee 20 B XKypHaJlaX, MHIEKCHUPYEeMBIX B PoccuilckoM HMHJIEKCe Hay4HOTO
IIUTHPOBAHUSI.

5.2. MaTepuajibHO-TEXHUYECKOE 0O0ecredeHue

MartepuanpbHo-TeXHUYECKass 0a3a  yHHBEpCHUTETa COOTBETCTBYET  JEHCTBYIOIIUM
MPOTUBOIIOXKAPHEIM TpPaBWJIaM W HOPMaM U O0CCIICYMBaeT IPOBEJCHHE BCEX BHUJOB
TUCIUIUIMHAPHOW W MEKIUCIHHUIUIMHAPHONW  TOJATOTOBKH, TMPAKTUYECKOM U HAy4YHO-
HCCJIEIOBATENbCKOM paboThl 00yJaroMUXCsl, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

[lepeueHs MaTepUAILHO-TEXHUYECKOTO OOECIIEUCHUS BKIIOUYAET: JICKIMOHHBIE yueOHBIS
aymutopuu  (00OpyIOBAaHHBIC BHJICOTIPOCKIIMOHHBIM  000pYJIOBaHUEM JUIS  TIPE3CHTAIIHA,
CpEICTBAaMHU 3BYKOBOCIIPOU3BEACHHUS, DKPaHOM, U UMEIOIIUE BBIXOJ B MHTEpHET), moMelIeHus
JUTSL IPOBEJICHUS] CEMUHAPCKUX U MPAKTUYECKUX 3aHATUN (00OpynoBaHHBIE y4eOHON MeOenbio),
OnbmMoTeKy (MMEIIIYI0 padouue KOMIBIOTEPHBIE MecTa Ui O0y4arouuxcs Mo IMporpaMme
OakajaBpuaTa, OCHAICHHBIC KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX W BBIXOJOM B
WuTepHer), nabopaTopuu, OCHAIIEHHBIE COBPEMEHHBIM O0O0OpYAOBaHHWEM JUIS BBIOJHEHUS

179



HAyYHO-UCCIIEIOBATeNIbCKOM  paboOThl, KOMIbIOTEpHbIE Kjacchl. Ilpu  umcnoiap30BaHUU
AIIEKTPOHHBIX HM3JIaHWH YHHUBEPCHTET OO0ECIeYMBAET KaXJIOro oOydaromierocs BO BpeMs
CaMOCTOSITENIbHOM TOJATOTOBKM pabo4yMM MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B
WHTEpHET B COOTBETCTBHH C TPYJOEMKOCTBIO U3YYaeMBbIX TUCIUILINH.

MarepuanpHo-Texuudeckoe obecrieuenne OOIl OakanaBpuata IO HAmpaBICHUIO
noaroroBku 22.03.01 - «MarepuasioBeicHHE ¥ TEXHOJIOTUM MAaTEPHAJoBy MPOQIIIb
«MarepuanoBeieHHE U TEXHOJIOTUH HAHOMATEePHAaJIOB U HAHOCHCTEM) BKIIOYAECT:

5.2.1. Oébopyoosanue, Heobxodumoe 8 00pazosamebHOM npoyecce

Crnucok o0opymoBaHusi Ui MPOBEIEHUS MPAKTHUECKUX 3aHATUH MO 00pa3zoBaTeNbHOM
nporpamMe OakanaBpuaTta 1o HampasieHHio noarotoBku 22.03.01 — «MarepuanoBeaenue u
TEXHOJIOTUM MaTepuayioB» npoduiib «MarepraloBeeHHEe U TEXHOJIOTHMM HaHOMAaTepuaioB U
HAHOCHCTEM» ISl YIOBJIETBOPUTEIHLHOTO obecrieueHus: 00pa30BaTeIbHOTO MPOLIecca BKIIOYAET
IBe y4yeOHO-HAy4yHble M OJHY HayuyHyloo Jaboparopuu Kadeapsl HaHOMATEepUaIOB U
HAaHOTEXHOJIOTHH, HMMEIOIIMX OCHOBHOE 000pynoBaHHE (BEChl AHAIWTHUYECKUE, CYIIMIIbHBIC
mKadpl, BaKyyM-CYIIWJIbHBIC IIKa(dbl, KOJOOHAarpeBaTesv, Medun MyQenbHbIe, IEHTPU(YTH,
MEILIAJIKH, YJIbTPAa3BYKOBBIE TOMOTEHH3ATOPbI, pPH-METphl, KOHIYKTOMETPHI, J1aOOPATOPHYIO
MOCYAy CTEKIIIHHYIO U (ap(opoByI0) U crielUaIu3UpPOBaHHOE 000pyAOBaHUE [ TTOJIyUYEHUs U
JUTSL TIPOBEACHUST (PU3NKO-XUMHUECKUX U CTPYKTYPHBIX MCCIEIOBAaHUK HAaHOMATEPHAJOB, B TOM
yucie IUIaHeTapHylo MukpomensHully Pulverisette-7 PremiumLine (Fritsch, I'epmanus),
poranmonHblii ucnaputens Labtex Mp- 1 JIt, xpuocrtar Loip, cnexrpodoromerp B YD u
Bugumoii obmactu Cary 50, cMHXpOHHBIM TepMuyeckuid ananuzatop Sta 449 F5 Jupiter
(Netzsch), ananmzatop pa3smepa M J3eTa-moTeHiuana uactuil ZetasizerZs-Nano (Malvern),
aHaIM3aToOp CTa0MIBLHOCTH auchepcHbIx cucreM MultiScan  (DataPhysics), Bucko3umetp
(peometp) HaakeViscotesterlq.

5.2.2. YueobHno-naznaomuvle nocoous:

KommiekTsl npe3eHTanuii K JEKIIMOHHBIM KypcaM, KOMILIEKTHI IIaKaTOB K JIEKITUOHHBIM
KypcaM; HaOOpbl JAEMOHCTPALIMOHHBIX M3JETHil; MiakaTel TUNOBBIX mocTepoB HUP; nabopsl
MPOIYKIIMH OMBITHO-IIPOMBIIIICHHBIX ¥ MPOMBITIUICHHBIX TPEIPUSTHH.

5.2.3. Komnsromepuoi, UHDOPMAUUOHHO-MEIEKOMMYHUKAUUOHHbBLE cemu,
annapamuo-npozpammHsle u ayouo8usyaibHvle cpeocmea:

IlepconanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeBarensimu CD u DVD,
OPUHTEpAaMH W TPOTPAMMHBIMH  CPEICTBAMHU; TPOEKTOPBI, OKPaHbI, ayJUTOPHHA  CO
CTALlMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXKeHHss MH(OPMAIIUH C JTF000T0 3JIEKTPOHHOIO HOCUTEIS;
WEB-kameps1; nudpoBas poTokamepa K ONTHYECKOMY MUKPOCKOITY; IIU(PPOBbIE (poTOANIapaThHI;
KOMUPOBaJIbHBIC allapaThl; JOKAJIbHAs CETh C BBIXOJOM B VIHTEpHET.

5.2.4. Ileuamnvie u 31eKmponHble 00pPA308aMeENbHbIE U UHPOPMAUUOHHDLE PECYPChL:

HNHpopMallMOHHO-METOIMYECKHE MaTepuanbl: ydyeOHble MocoOus MO JUCHMITIMHAM
00pa30BaTeNbHONW TMPOTPAaMMBI; METOJIUYECKHE PEKOMEHIANWU K TPAKTUYECKUM 3aHITHSM;
KaTajord MPOIYKIIMH MPOMBIIUICHHBIX MPEANPUATHI; pa3aaTOYHbIA MaTepHal K JEKIMOHHBIM
KypcaMm; 3JIeKTPOHHBIE yueOHbIC N3JaHHsI, HAYYHO-TIOMYJISIPHBIE SJIEKTPOHHBIE W3/IaHHS.

DneKkTpoHHBIe 00pa3oBaTeNbHBIE pecypchl: KadeapalbHble OUOINOTEKH 3JIEKTPOHHBIX
U3JAaHWH 110 JUCHUIUTMHAM BapHATUBHOW YAaCTH; JIJIEKTPOHHBIE MPE3CHTAllMM K pasfesiam
JEKIMOHHBIX KYpPCOB; Yy4eOHO-MeTOAWYecKHe pa3paboTku Kadeap B 3JIEKTPOHHOM BUJE;
DIIEKTPOHHBIE KATaJOTH MPOAYKIIMH; CIIPABOYHHUKH IO MaTepHallaM M PEaKTHBAM.

VYHuBepcuter obecriedeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOTO
oOecnieueHus (coctaB ompefensercs B padouux MporpamMmax AUCHMILUIAH (MOAYNeH) u
TOJJICKUT €XKEroTHOMY OOHOBJICHUIO).

Obyuaromumes oOecriedeH JocTyn (yOaleHHBIM JOCTYH), B TOM 4HCIE B CIy4yae
OPUMEHEHHS DJIEKTPOHHOTO OOyueHMs, AMCTAHIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHH, K
COBPEMEHHBIM TIPO(ECCHOHANBHBIM 0a3aM JaHHBIX W WH(POPMAIMOHHBIM CIIPAaBOYHBIM
cHCTeMaM, COCTaB KOTOPBIX OIpeaeNseTcss B padodyux HporpaMMax JIUCHMIUIMH (MOIyJei) u
MOJIEKHT €KETOJTHOMY OOHOBIICHHIO.
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5.3. YueOHO-MeTOANYECKOE o0ecnieYeHne

Jlnst peanu3aliii OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl MOATOTOBKH OakaiaBpoB IO
HarnpaBiaeHuto moaroroBku 22.03.01 — «MartepuaJjioBeieHHe W _TeXHOJOTHH _MaTepPHAJIOB)
npoduian «MarepuaJjioBe/lecHHe M TEXHOJOIMH HAHOMATEPHAJIOB M HAHOCHCTEM)»
UCHONB3YIOTCS (OHABI Yy4eOHOH, y4eOHO-METOAMYECKON, Hay4yHOW, MEepUOAMYECKON Hay4dHO-
TEeXHUYECKoH nureparypsl Mudopmanumonno-6unbanoreunoro nenrpa (UbL) PXTY um. . U.
MenneneeBa u kadeap, y4acTBYIOIIUX B pealIU3allMK IPOTrPAMMBI.

Nudopmannonno-oudnuoreunsiii nentp PXTY um. JI. U. MenaeneeBa oOecrieunBaet
WH(OOPMALIMOHHYIO  TMOAJEPXKKY  peaju3allid  IPOrpaMMbl,  COJEWUCTBYET  MOATOTOBKE
BBICOKOKBIM()UIIUPOBAHHBIX ~ CIIELUAIMCTOB, COBEPUICHCTBOBAHMUIO y4eOHOro Impolecca,
HAyYHO-UCCIIEIOBATENIbCKOH pabOThl, CIIOCOOCTBYET Pa3BUTHIO MPO(ECCHOHATBHON KYIbTYpbI
OyIylIero crenuaiicTa.

UBL] ynuBepcurera oOecreynBaeT OOYYAONIMXCS OCHOBHOW y4eOHOH, y4eOHO-
METOAMYECKOW M HAayYHOW IJMTEepaTypoil, HEOOXOIUMON Ui peanu3aliddl ¥ KadyeCTBEHHOTO
OCBOEHHUSI 00Y4aIOIIMMUCS O MporpamMme OakajgaBpuara oO0pa3oBaTeNIbHOTO MpoIecca M0 BCEM
qucuuruinHaM, npaktTukam u IMA  ocHOBHO# 00pa3oBaTenbHON NpOrpaMMbl TOATOTOBKU
OakanaBpoB 1o HampasieHuio 22.03.01 — «MaTepuaJjioBeleHHe U T€XHOJOTHH MATEPHAIOB)
npoduiabr «MartepuajioBe/ieHHe U TEXHOJOTHH HAHOMATEPUATOB M HAHOCHCTEM.

O6mmit 06beM MHOTOOTpacaeBoro ¢houaa MBIl va 01.01.2019 r. cocraBnser 1 708 372

IK3.

@®oHx yyeOHONW M yueOHO-METOJIMYECKOH JIUTepaTypbl YKOMIUIEKTOBAH IEYaTHBIMU
U3JIaHUSMU U3 pacdeTa He MeHee 50 AK3eMIUIIPOB Ka)XA0ro U3 W3/1aHui OCHOBHOM JIMTEPaTyphl,
NEePeYUCICHHON B paboyux MporpaMmax IUCHMIUIMH (MOIysel), MpakTUK, U He MeHee 25
AK3EMIUIAPOB JOMOTHUTEIBHOM uTeparypsl Ha 100 o0ydaromuxcs.

@oHA JONOJHUTENBHOM JMTEpaTyphl BKJIKOYAET IOMMMO Y4e€OHOH JIUTepaTyphl
odpunManbHbIe, CHpPaBOYHO-OMOMMOTpaduuecKkre, CHeUuaTIN3UPOBAaHHBIE OTEYECTBEHHBIE U
3apyOeKHbIe IEPHOANYECKUE U NHPOPMALMOHHBIE U3IAHUS.

NudpopMannoHHO-OMOINOTEUHBIA  IIEHTP OO0ECIeYrBaeT CaMOCTOATENBbHYIO paldoTy
o0yyaroIuxcsi B UUTAIbHBIX 3ajlaX, MPEAOCTaBIAS INUPOKUH BBIOOpP JUTEpaTypbl IO
aKTyaJIbHbIM HallpaBJICHUAM, a Takke OOEeCIeuMBaeT JOCTYN K Npo¢ecCHOHaIbHBIM Oa3am
JTAHHBIX, UTHOOPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAM.

Kaxnpiit oOyuatromuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOM
uMmeercss JocTynm K cetm UHTepHeT, K 3JeKTpoHHO-OuGmmoreuynoit cucreme (ObC)
VYHuBepcutera, KOTOpash COAEPKHUT pa3IMuHble U3JaHUS 10 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(pOPMHUPOBaHA IO COTJIACOBAHHUIO € MpaBooOIajaTe s iMi yueOHOH U yyeOHo-
METOMYECKON JTUTEPATYPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro
uH(popmanmoHHoro oocmyxkuBanus B MBIl peann3oBaHa TeXHOJIOTUS AJNEKTPOHHOW TOCTaBKHU
JIOKYMEHTOB.

JIEKTPOHHBbIC HH(OPMALIHOHHBIE PeCyPChI, HCIIOJb3yeMble B IIponecce 00y4eHus

DNEeKTPOHHBIN PexBusuth 1oroBOpa (HOMED, XapakTepuctuka OMOINOTEeYHOTO
pecypc JlaTa 3aKJIF0YEHUS, CPOK (dhoHma, TOCTYI K KOTOPOMY
nercTBuUs), cchliika Ha caT ObC, | mpegocTaBisieTcst 10roBOpoOM
CyMMa JIOroBOpa, KOJIMYECTBO
KJIFOYeH
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9BC «Jlaup»

IIpuHaIeKHOCTD - CTOPOHHSSA
PexBusutsl norosopa - OO0
«3narenscTBO «JIaHpy», 1OroBOp
Ne29.01-3-2.0-827/2018

ot1 26.09.2018 1.

CymmMma norosopa — 357 000-00

C «26» cents16ps 2018r. mo «25»
ceHTsA0ps 2019r.

PexBusutsl norosopa - OO0
«M3natenscTBO «JlaHby», 1OoroBOp
Ne 33.03-P-2.0-1775/2-10

o1 26.09.2019r.

Cymma norosopa — 642 083-68

C «26» cenTsaops 2019r. mo
«25» cenTadps 2020r.

Ccpuika Ha caiit ObC —
http://e.lanbook.com

KommyecTBo kintouent - 10CcTyn
11 Bcex nojie3oBareneit PXTY ¢
J1000T0 KOMITBIOTEPA.

Kostekumst KHUAT M0 €CTECTBEHHO-
Hay4YHBIM U TEXHUYECKUM OTPACIISM
HayKaM.

DNEKTPOHHO - [TpunaIexHOCTD —
OoubaroTeyHast cooctBenHas PXTYV. DNEeKTPOHHbIE BEPCUU YUEOHBIX U
cucrema UBI[ | Ccpuika Ha caiit ObC — Hay4dHbIX u3ganui apropos PXTY no
PXTY nm. http://lib.muctr.ru/ BceM OOIL
AN .Mennenee | Joctyn mjist moJib30BaTelei
a (Ha 6aze PXTY c nto6oro koMmbroTepa.
ANBC
«Mpbucy)
Wudopmannonn | [IpuHamIe:KHOCTh CTOPOHHSIS. OnekTpoHHas 6uOIMoTEKa
O-CIpaBOYHas PexBu3utel konTpakrta — OO0 HOPMAaTHUBHO-TEXHUYECKUX U3JIaHUH.
cucremMa «MHDOOPMITPOEKTY, Conepsxur 6onee 40000
«TEXOKCIIEP | konTpakT Ne 111-1423A/2018 oT | HAalMOHAJIBHBIX CTAHIAPTOB U JIP.
T» «Hopwmsl, 18.12.2018 r. HT/[
IIpaBUIIa, Cymma norosopa — 547 511 py0.
CTaHJapThI C «01» suBaps.2019 r. mo «31»
Poccuny. nexabps 2019 r.

Ccrinka Ha cait ObC —
http://reforma.kodeks.ru/reforma/
KomuuectBo kmroueit — 5
JINLIEH3UM + JTOKAJIbHBIA TOCTYII C
komnbroTepoB MBI

9bC «HayuHo-
AJIEKTPOHHAS
OoubmmoTeka
eLibrary.ruy.

[IpuHaqIeKHOCTh — CTOPOHHSIS
PexBusute norosopa — OO0
«PYHO3b», norosop Ne 29.01-P-
2.0-1020/2018 ot 07.12.2018 .
Cymma norosopa - 934 693-00
C «01» suBaps 2019 r.

o «31» nexabps 2019 r.
CchUlKa Ha CalT —
http://elibrary.ru
KomnuecTBo kimrouelt — 1ocTyn
quis nonb3oBareneit PXTY mo ip-

ONEeKTPOHHbIE BEPCUU
MEePUOINYECKUX U HEMEPHOUUECKUX
W3JIAaHHI TI0 PA3ITMIHBIM OTPACIISIM

HayKH
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azipecaM HEOIPaHUYEH.

CnpaBoyHo- [IpuHanJIe;KHOCTH CTOPOHHSIS
MpaBoBas Horoop Nel45-188D3A/2018 r. l'apanT — cnpaBo4HO-IpaBOBas
cucreMa ot 28.01.2019 . cUcCTEeMa 10 3aKOHOIATEIbCTBY
“I'apanT» C «28» suBaps 2019 . Poccuiickoit denepanumn.
1o «27» suBaps 2020 r.
Ccpuika Ha cailT —
http://www.garant.ru/
Cymma norosopa - 512000-00
Konnuecto xmroueii — 50
II0JIb30BATEIbCKUX JTULEH3UN 110
ip-aapecam.
N3parensctBO [IpuHaIe:KHOCTh CTOPOHHSIA. Komnnekuus xypHaiioB 1o BceM
Wiley Hanmonanenas moanucka o0JacTsaM 3HaHHM, B TOM 4YHCIIe
(Muno6pnayku+ I'TIHTB) W3BECTHBIC J)KYPHAJIBI 110 XUMHUH,
CyOnuieH3uOHHBIN JOTOBOP MaTepuaioBeCHHUIO, B3PhIBUATHIM
Ne Wiley/130 ot 10.10.2019 r. | BemecTBam u zip.
C «01» suBaps 2019 r. o
«31» nexabps 2019 r.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KonunuecTBo kintouet - 1ocTyn
st monp3oBareneit PXTY mo ip-
aJipecaM HeOrpaHUYEH.
QUESTEL [IpuHaIeKHOCTD CTOPOHHSA. ORBIT siBnsiercs riaobanbHbIM
ORBIT HanmonansHas noamucka OTICPAaTUBHO OOHOBJISIEMBIM
(Muno6puayku+ I'TIHTB) IIATEHTHBIM IIOPTAJIOM, ITO3BOJISIOIIHAM
CyOnuiieH3uOHHBIN JOTOBOP OCYIIECTBIISTH TIOUCK B MEpPEUHE
Ne Questel/130 ot 05.09.2019 1. 3asBOK Ha MaTEHTHI, MOJYyYEHHBIX,
C «01» suBaps 2019 r. no | npubau3uTeNnbHO, 80-MaTEeHTHBIMU
«31» nexabps 2019 r. YUPEXKJIECHUSIMU B Pa3IMYHBIX CTpaHax
Ccpbuika Ha cailT — MUpA U IPEIOCTaBICHHBIX TPAHTOB.
http://www.questel.orbit.com
KonunuecTBo kitoueit — 1ocTyn
muig nnonb3oBareneit PXTY no ip-
aJpecaM HEOrpaHHUYEH.
ProQuest [IpuHaIeKHOCTH CTOPOHHSISA. baza nannsix ProQuest Dissertation &

Dissertation and
Theses Global

HanumonanpHas noanucka
(Muno6puayku+ I'TTHTB)
Cy0M11eH31OHHBIN JOrOBOP

No ProQuest/130 ot 09.10.2019 1.

C «01» suBaps 2019 r. o
«31» nexabps 2019 r.

CchllIKa Ha calT —
http://www.proguest.com/product
s-services/pgdtglobal.html
KomnuectBo kimroueit — ngoct

yn juis nons3oBareneit PXTY no
ip-azpecaM HEOTpaHHYCH.

Theses Global (PQDT Global)
aBTOpPUTETHAs KOJUIEKIHS U3 Oosee
3,5 MJIH. 3apyOeXKHBIX JUccepTalui,
6osee 1,7 MIIH. U3 KOTOPBIX
IIPE/ICTABIICHBI B ITIOJIHOM TEKCTE.

American [TpuHaAICKHOCTD CTOPOHHSISL. Kosnekius xypHajIoB 10 XUMUHU
Chemical HarmmonansHast moammcka xuMu4deckoi texgonornn Core +
Society (Muno6puayku+ I'TIHTB) usnareabcTBa American Chemical
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CyO0nu11eH31OHHBIN JOTOBOP

Ne ACS/130 o125.10.2019 .
C «01» uroms 2019 1. 1o
«31» nexabps 2019 r.

CchbllIKa Ha calT —
http://www.acs.org/content/acs/en

-html

KonnuecTBo kitoveit — noctyn
st mosib3oBareneit PXTY mo ip-
aZpecaM HEOrpaHHUYCH.

Society

10 American [IpuHaAIEKHOCTH CTOPOHHSISL.
Institute of HanwmonanbHag moamucka Kosnekuus >xypHaaoB 1o
Physics (AIP) (Muno6puayku+ I'TIHTE) TEXHUYECKUM U €CTECTBEHHBIM
CyOnuieH3u0HHBINA JOTOBOP HayKaM H3/1aTelbCTBa
Ne AIP/130 ot 24.10.2019 1. AMEpUKaHCKOTO HHCTUTYTa (PU3UKU
C «01» uromas 2019 1. 1o (AIP)
«31» nexabps 2019 r.
Ccblika Ha calT —
http://scitation.aip.org/
KonunuecTBo kitoueit — noctyn
st moap3oBareneit PXTY mo ip-
aJipecaM HeOrpaHUYEH.

11 ba3za pmansbix | [IpuHaII€KHOCTH CTOPOHHSS. CtpyKTypHO-XUMHUYeCcKas 0aza
Reaxys u HanmonanwsHas moanucka naHHbIA Reaxys BkitodaeT B cebs
Reaxys (Muno6pnayku+ I'TIHTB) CTPYKTYpHYIO 0a3y JaHHBIX
Medicinal CyO0HIIEeH3UOHHBIH JOTOBOP XAMUYECKUX COEIUHEHUN U UX
Chemistry Ne Reaxys /130 ot 10.10.2019 1. | 3KCIIepUMEHTAIbHBIX CBOWCTB,
Komnanuu pedepaTuBHyIO 6a3y KypHAIbHBIX U
Elsevier C «01» urons 2019 . 1o NATCHTHBIX MyOIMKaIui, 6aszy

«31» nexabps 2019 r. XUMHYECKHUX Peakiuii ¢ QyHKIuei

Ccplka Ha calT — TOCTPOCHUS TJIaHA CUHTE3A.

https://www.reaxys.com/ Monynb 6MOTOTHYECKH aKTHBHBIX

KonnuecTBo kiroveit — noctyn COeIUHEHUI, OMOTOTrHUECKUX

aust nonb3oBareneid PXTY mo ip- | MulneHeit, papMakoIoruueckux

aJpecaM HEOTPaHUYEH. CBOWCTB XMMHUUYECKUX COCTUHEHUI
Reaxys Medicinal Chemistry siBisiercs
KpynHeieil B Mupe 6a30i JaHHBIX.

12 Scopus [IpuHaAIEKHOCTH CTOPOHHSIS. MynsTuANCIUILITHHAPHAS

HarmonansHas mommcka pedepaTuBHAS U HAYKOMETPUIECKast

(Muno6puayku+ 'TIHTB) 0asa JaHHBIX M31aTeIbLCTBA

CyOnuieH31oHHBIN J0TOBOP ELSEVIER

Ne Scopus/130 ot 09.10.2019 1.

C «01» urons 2019 1. o

«31» nexabps 2019 r.

CchUlKa Ha CalT —

http://www.scopus.com.

KonnuecTBo kiroueit — 1oCcTyIm

s monb3oBareneit PXTY mo ip-

aZpecaM HEOTPAHUYCH.

13 Pecypchr [TpuHaAIEKHOCTH CTOPOHHSIS. OTKpBIT AOCTYII K pecypcam:
MexayHapoaHo | HanumoHnanbHas monmucka WEB of SCIENCE — pedepatuBHast

1 KOMIIaHUH

(Muno6puayku+ I'TTHTE)

1 HAYKOMCTPHUYICCKAA 0a3a JaHHBIX.
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Clarivate
Analytics

CyO0nu11eH31OHHBIN JOTOBOP

Ne W0S/130 ot 05.09.2019 .

C «01» suBaps 2019 r. 1o
«31» nexabps 2019 r.

CchbUIKa Ha CalT —
http://apps.webofknowledge.com/
WOS GeneralSearch_input.do?pr
oduct=WQOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b

UatOlJ&preferencesSaved=
KonnyecTBo Kinroueit — 1ocTyn
11t mosik3oBatened PXTY mo ip-
aJjpecaM HEOrpaHUYEH.

MEDLINE — pedepaTtuBnas 6a3a
TAHHBIX IO MEJHUIIHE.

14 Royal Society of | TIpunamae:KHOCTH CTOPOHHSISL. Komnnexuust BrrouaeT 44 sxypHana.
Chemistry Hanmonanenas moanucka TemaTuka: opraHuueckas,
(Koponesckoe (Muno6pnayku+ I'TTHTB) aHATMTUYECKas, (PU3UIECKas XUMUS,
XUMHYECKOE CyOnmuIieH3nOHHBIN JOTOBOP OMOXUMUS, DJICKTPOXHUMHS,
00111eECTBO Ne RSC/130 o1 08.10.2019 1. XHMHUYECKHE TEXHOJIOTHH.

C «01» suBaps 2019 r. 1o
«31» nexabps 2019 r.

Ccplika Ha calT —
http://pubs.rsc.org/

KommyecTBo kintouen - 10CTyn
11t mosib3oBatenieid PXTY mo ip-
aZjpecaM HEOTpaHUYEH.

15 DNEeKTPOHHBIE [IpuHaAIEKHOCTh — CTOPOHHSS - [TonHOTEKCTOBASI KOJUIEKITUS
pecypchl HarmonansHas moanmmcka ANIEKTPOHHBIX JKYPHAIOB Springer 1o
HU3]1aTEIhCTBA (Muno6puayku+POON) Pa3IUYHBIM OTPACISIM 3HAHUM.

SpringerNature

WNudopmanroHHoe mucsMo
PODOU Ne 809 ot 24.06.2019 .
C «01» suBaps 2019 .

o «31» nexabps 2019 r.
Cchlka Ha CalT
http://link.springer.com/
KonngecTBo kinroyeit - 1ocTyn
muis nonb3oBareneit PXTY mo ip-
aJjpecaM HEOTpaHUYEH.

- [TonHOTEKCTOBBIE 85
xypHaioB Nature Publishing Group

- Konneknus HayqHbIX
IPOTOKOJIOB 10 Pa3IMYHBIM OTPACIIIM
3HaHui Springer Protocols

- Konnexnust HayuHbIX
MaTepuajoB B 00s1acT GU3HUECKUX
HayK U MHKUHMpHHTA Springer
Materials (The Landolt-Bornstein
Database)

- [TonnsIi qOCTYN K
CTaTUYECKUM U TUHAMHYECKHM
CIPAaBOYHBIM M3JaHUSM I10 J1I000H
TEMe

- Pedeparupnas 6a3a qaHHBIX
10 YMCTOM M MPUKIIATHOW MaTeMaTHKe
ZbMATH

- Nano Database
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
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16 baza nanHbIX [IpuHaAIEKHOCTH CTOPOHHSIS. SciFinder — mowuckoBblIii cepBuc,
SciFinder HanmonaneHas nmoanucka 00€eCIeunBarOIMI MHOTOACIIEKTHBIN
KOMITaHUU (Muno6pnayku+ I'TIHTB) MOMCK Kak OnOIrorpaduueckon
Chemical CyOnHIIeH3UOHHBIN T0TOBOP uHdopmaruu, Tak 1 “HOOPMAIUHU TI0
Abstracts Ne CAS/130 or123.10.2019 . XHUMHUYCCKUM PEAKIUSIM,

Service C «01» saBaps 2019 r. CTPYKTYPHBIM COCAMHEHUSIM U
o «31» nexabps 2019 r. nateHTaMm. OCHOBHasi TEMaTUKa
Ccpuika Ha cailT — OOLIMPHOTO MOMCKOBOTO MacCUBa —
https://scifinder.cas.org XUMHUS, 2 TAKXKE PSAJT CMEKHBIX
KonnuecTBo kiroueid — 1octyn JTUCIUILINH, TAKKUX KaK
s monib3oBareneit PXTY mo ip- | MmaTtepuanoBenenue, OMOXUMUS U
ajzipecam U repcoHaIbHOU ouomMeauIHa, hapMaKoIorus,
perucTparym. XUMHYECKast TEXHOJOTHs, Pr3uka,

r'e0JIOT s, METAJUIYPTrHsl U JIpYTHeE.
17 W3parenscTBO [IpuHaIe:KHOCTh CTOPOHHSIA. «Freedom Collection» —
Elsevier na Hanmonanenas nmoanucka MOJTHOTEKCTOBAs KOJUICKIIUS
iatopme (Muno6puayku+ PODIN) AJIEKTPOHHBIX KYpHAJIOB
ScienceDirect HNudopmManimonHoe mucrMo usnarenscTBa Elsevier mo pa3inudHbIM
PODU Ne ucx.- 1294 OTpaciiIM 3HaHWM, BKIItOYarouias He
or 09 10 2019 1. MeHee 2000 HauMeHOBaHU M
C «01» stuBaps 2019 r. 3JIEKTPOHHBIX KYPHAJIOB.
o «31» nexabps 2019 r. «Freedom Collection eBook
Cchuika Ha cailT — collection» — comepxkut 6omee 5 000
https://www.sciencedirect.com KHHT 110 24 pa3InYHbIM IPEIMETHBIM
KonnuecTBo kiroueit — noctyn 00J1aCTSIM €CTECTBEHHBIX,
i nonb3oBareneit PXTY mo ip- | TeXHUYECKUX ¥ METUITMHCKUX HayK.
aapecam. Hocryn k apxuBam 2014-2018rr.

18 9BbC [IpuHanIeXHOCTh - CTOPOHHSS DnexTpoHHas O6MOIMOTEKa BKIIIOYAET

«IOPAMT» PexBusutel norosopa — OO0 6omnee 5000 HaumMeHOBaHUI

«DJIEKTPOHHOE U3aTEIbCTBO
FOPAWT», Jlorosop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019 1.

C «11» sauBaps 2019 r. mo «»10»
ssBaps 2020 r. loroBop Ne
33.03-P-3.1-220/2020

ot 16.03.2020 1.

Cymma norosopa - 324 000-00

C «16» mapra 2020 1.
no «15» mapra 2021 r.

Ccouika Ha caiit ObC -
https://biblio-online.ru/

Cymma norosopa — 220 000-00
pyo.

KomnmuaecTtBo kimroueit - roctyn
st Bcex monb3oBareieit PXTY ¢
J0060r0 KOMIIBIOTEPA.

y4eOHUKOB M Y4eOHBIX TOcOOu Mo
BCEM OTPACJISIM 3HAHUM 7151 BCEX
YpPOBHEH NpoQecCuoHaIbHOIo
00pa30BaHMs OT BEIYIINX HAYIHBIX
IIKOJ ¢ COOJII0ICHHEM TpeOOoBaHMMA
HoBbIX OI'OC.
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19. OneKTpoHHas IIpuHaIeKHOCTD — CTOPOHHSA B OB/l nocTynHb! 2JIEKTPOHHbIE
onbanorexa PexBusutel norosopa — OI'BY Bepcuu auccepranuii Poccuiickoi
JCCepTaIii PI'b, oroBop Ne 33.03-P-3.1- I'ocynapcTBeHHOM OMOIHOTEKH:
(OB 2173/2020 ¢ 1998 roma — 1o cenuaibHOCTIM:
PI'B). Cymma norosopa - 398 840-00 "JKOHOMHYECKHE HAYKH",

"FOpuauueckue Hayku",
C «16» mapra 2020 r. "Ilenarornyeckue Hayku" u
no «l5»wmapra 2021 1. "I[Icuxonmoruyeckue HayKu'";
¢ 2004 roxa - no BceM
Ccruika Ha cait ObC — CIICLIMATIBHOCTSAM, KPOME MEJULIMHBI U
http://diss.rsl.ru/ bapmarum;
Komnuectso xiroyeii — 10 ¢ 2007 ronma - 110 BceM
nuneH3uil + pacreyarka B MBIl | cnenuanbHOCTSIM, BKITIOYas pabOTHI MO
MeJUIMHE U hapMalUu.

20. [IpuHaIeKHOCTD CTOPOHHSIS,
b1l BUHUTHU PexBusutel norosopa- BUHUTU | Kpynneiias B Poccun 6a3 ganHbIX
PAH PAH 110 €CTECTBEHHBIM, TOYHBIM U

Horosop Ne 33.03-P-3.1- TEXHUYECKUM HayKaM. Bxirouaer

2047/2019 ot 25 deppans 2020 r. | marepuansl PXK (PedepatuBHoro
xypHasia) BUHWUTHU c 1981 r. O0uuit

Cymma norosopa - 100 000-00 o0bem B/ - 6onee 28 MiTH.
JIOKYMEHTOB

C «25 » despans 2020 r.

1o «24 » ¢espans 2021 r.

Ccpbuika Ha caiT-

http://www.viniti.ru/

KonnuecTo knrouei —

JIOKQJIBHBIN AOCTYI IS

noJsib3oBarenet PXTY B UBI]

PXTY.

21. CrnpaBouHo- [IpuHaIeKHOCTE CTOPOHHSAA- CrnipaBouHO-TIpaBOBasi CCTEMA IO
[IpaBoOBas Horosop Ne 174-24729A/2019 3aKOHOAATeNnbCTBY Poccuiickon
cucTema o1 26.12.2019 1. ®denepanui.

«Koncynprant+ | Cymma norosopa - 927 029-80

»,

C «01» suBaps 2020 .
o «31» nexadps 2020 r.

CchUIKa Ha caiiT-
http://www.consultant.ru/

KomnunuectBo ximroueit — 50
MOJIb30BAaTENbCKUX JIMIIEH3UH 110
ip-agpecam.
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22.

DJIEKTPOHHO-
OoubIMoTeyHast
cucremMa
«KoHcynpTanT
CTYJIEHTa»

[TpuHaIeKHOCTH CTOPOHHSISA-
00O «Ilonurexpecype»

Jorosop Ne 33.03-P-3.1-218/2020
Ot «16» mapta 2020 r.

Cymma norosopa-36 500-00

C «17 » mapra 2020 1.
no « 16» mapra 2021 r

CchUIKa Ha CaiT —
http://www.studentlibrary.ru

KommyecTBo kintouen - 10CTyI
IVl 3apEeruCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

Kommiexkt u3gaHuii, BXOISIIIX B
0a3y HaHHBIX «DJIEKTPOHHAs
ouomnoreka rexauueckoro BY3ay.

22.

DNeKTPOHHO-
oubanoTeyHas
cucrema
«ZNANIUM.C
OM»

HpI/IHaI[J'Ie)KHOCTI) CTOPOHHSAA-
000 «(BHAHNYM»,
Jorosop Ne 4309 »6¢ 33.03-P-
3.1-2215/2020

ot «20» mapra 2020 .
Cymma norosopa-30 000-00

C «20» mapra 2020 1.
o «19 » mapra 2021r

CcpbUIKa Ha CaiT —
https://znanium.com/

KonmuecTBo kintouent - 10CcTyn
JUIS. 3apErHCTPUPOBAHHBIX
noas3oBareneid PXTY ¢ moboro
KOMIIbIOTEpA.

Komnekuus u3nanuii  yueOHUKOB U
y4eOHBIX TIOCOOUII 110 pa3IMYHBIM
OTpaciiiM 3HaHHUN MJIs BCEX YpOBHEH
po(heCcCUOHATTLHOTO 00pa30BaHUsI.

23.

Nudopmannonn
o-
aHaJIUTHYECKas
cucrema Science
Index

[IpuHaAIEKHOCTH CTOPOHHSIS-
00O «HayuHas s5eKTpoHHas
OoubIMoTeKa»

Jorosop Ne S10-364/19 33.03-P-
3.1-2103/2019

ot «17»despans 2020 r.

Cymma norosopa-90 000-00
Cpok neuicTBus

¢ «17» depansa 2020 r.

no «16» ¢espans 2021 r.

CcpUika Ha caiiT —
http://elibrary.ru
KommuectBo kitroueit —

JluctaHuMOHHAs TOAIEPKKA
MyOJMKAITMOHHOM aKTUBHOCTH
npernojiaBaresieil yHUBEpCUTETA
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JIOKQJIBHBIN JOCTYIT JUIS
cotpyauukoB MBI

becrninarHbie apXuBHBIE KOJUIEKIIUU, TpUOOpeTeHHbIe MUHOOPHAYKH /ISl BY30B.

Apxus U3narenscTtBa American Association for the Advancement of Science.ITaker «Science
Classicy 1880-1996

Apxus N3nareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus nznarenscrsa Mucturyra dusukn (BenukoOpuranus). [Taker «Historical Archive 1874-
1999 ¢ mepBOro BhITYCKA KaXJI0r0 kypHaia mo 1999. 1874-1999

Apxus m3narenscrea Nature Publishing Group. ITaker «Nature» ¢ IIepBOTo BBIITYCKA IIEPBOTO
goMepa no 2010, 1869-2010

Apxus n3narenscrea Oxford University Press. ITaker «Archive Complete» ¢ mepBoro Belycka
Ka)KII0ro JKypHazia 1mo 1995, 1849-1995

Apxus n3narenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ nepBoro BhIITycKa
Kakaoro xypHaia mo 1998, 1890-1998

Apxus uznarenscra Tavlor & Francis. Full Online Journal Archives. ¢ riepBoro Belllycka
KaXJ10T0 JKypHaa 1o 1996, 1798-1997

Apxus n3narenscrea Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ nepBoro BbINYCKA KAXA0ro xxypHana mo 2011, 1827-2011

Apxus xypHasioB Koposaesckoro xumuueckoro odmnrectsa(RSC). 1841-2007

ApPXUB KOJIEKIUH KYPHAI0OB AMEPUKAHCKOro reodusnyeckoro corsa (AGU),
npeaocTasisieMblil n3aareasctBoM Wiley Subscription Services, Inc. 1896-1996

becniaTubie opuumManbHbie OTKPbIThIE pecypcebl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6benunsier 6onee 10000 HaydHBIX KYpHAJIOB IO Pa3JIMYHBIM OTPACISAM 3HaAHHUH (OKOJIO
2 MUIUTHOHOB cTateit) u3l34 cTtpan mMupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pasmenieno 6onee 3000 KHUT 1O pa3IMYHBIM OTpACisAM 3HAHWUMH, MPETOCTAaBIEHHBIX 122
HAyYHBIMU U3/1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
baza gannbix BritouaeT 6osee 300 pereH3UpPyEeMbIX KYpPHAIOB MO OMOMEIUITMHE, MEIUIIMHE U
€CTEeCTBEHHBIM HaykaM. Bce cTaThy, pasmelieHHble B 6a3e, HaXOAATCsA B CBOOOIHOM JIOCTYTIE.

4. DnexTpoHHBIH pecypce arXiv https://arxiv.org/
KpymnHeimmm GecriiaTHBINA apXUB 3JEKTPOHHBIX HAYYHBIX MyOIUKAIMi 1o paszaenam (U3MKH,
MaTeMaTUKH, WHQOpPMATHKH, MEXaHUKHU, acTpoHOMMM U Ouosoruu. Mmeercs mnoapoOHbIi
TEMaTHYECKHUM KaTaJor ¥ BO3MOYKHOCTb ITOMCKA CTaTel 110 MHOKECTBY KPUTEPHEB.

5. Komnekrus xxypaanoB MDPI AG  http://www.mdpi.com/
MHoroaucuuIuinHapHelid - MPOBOM  M3AATENbCKUN pecype, ABIsSeTcs IUATOpMON  uis
PEIEH3UPYEMBIX HAyYHBIX KYPHAJIOB OTKPBITOTO noctyma, usnatomuxcs MDPI AG (bazens,
HIBeitiiapus). U3garensctBo BbimyckaeT 6osee 120 pa3sHOOOPa3HBIX AIIEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. MznarenbcTBo ¢ OTKphITEIM qocTynom InTech http://www.intechopen.com/

[lepBoe u kpynHeilee B MUpe H3JaTENbCTBO, IMYOJUKYIOLIEE KHUTH B OTKPBITOM
nocryne, okosno 2500 HayuHblX wu3naHuil. OCHOBHasE TeMaTHYeCcKas HAIpPaBIEHHOCTb -
buznyecKkne U TEXHUYECKHE HayKu, TEXHOJIOTUH, METUIIMHCKNE HAYKH, HAYKH O )KU3HHU.

7. baza nannbIx xumuueckux coequHennii ChemSpider http://www.chemspider.com/
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ChemSpider — sto 6ecrutaTHast XuMudeckast 0a3a TaHHBIX, MPEIOCTABIAIONIAs OBICTPBIN JOCTYII
K Oosee ueM 28 MHUIMOHAM CTPYKTYpP, CBOWCTB M COOTBETCTBEHHOH wuH(popmarmu. Pecypc
npuHauiekuT KoposeBckomy xumuueckomy obmectBy BemukoOputanuu (Royal Society of
Chemistry).

8. Komnekrus xxypuanoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE — xomiekuus *ypHajaoB, B KOTOPBIX MyOJIMKYIOTCS OTUYETHI O HOBBIX MCCIIEJOBAHUSX
B 00JIaCTH €CTECTBEHHBIX HayK M MEAMIMHBI. Bee )KypHanbl pa3MelnieHbl B CBOOOJIHOM JOCTYIIE
(Open Access), Bce CTaTbu IPOXOJIAT CTPOrOe HAYYHOE PElICH3NPOBAHHE.

9. US Patent and Trademark Office (USPTQ) http://www.uspto.gov/

BenomcTBo mo mareHtam u ToBapHbIM 3Hakam CIIIA — USPTO — mpenocraBmnser
CBOOOJIHBIN JOCTYIl K aMEPUKAHCKMM IaTeHTaM, ONMyOJuKoBaHHBIM ¢ 1976 T. mo Hacrosiee
BpeMs.

10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TaTentsl (OO MaTeHTHBIC 3asBKH) Ooyiee S0 HAITMOHATBHBIX U HECKOJBKHX MEXTYHAapOTHBIX
MaTEHTHBIX OI0pPO, B TOM YKcCIe mociaHbie TeKCThl maTeHToB CIIA, Poccuu, ®pannuu, SAnonuu u

Ap.

11. denepanbHbIiA UHCTUTYT MIPOMBIIIICHHOU COOCTBEHHOCTH (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
HNudpopmanmonnsie pecypebt ®UIC cBoboHOTO OCTYMA!
-Onexrponnsie OroyeTeru. M3o00perenus. [lone3npie momemnu.
-OTKpBITBIE PEECTPHI POCCUICKUX U300pETEHUH 1 3asBOK Ha M300PETECHUS.
-Pedepatsr poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.
-ITonHbIe TEKCTHI POCCUICKUX MATEHTHBIX TOKYMEHTOB U3 MOCIEAHEr0 0(UIIUaTbHOTO
OroJIeTeHSI.

5.4. KoHTpoJIb KauecTBAa OCBOEHMS IPOrPaMMBbl 0aKajiaBppuara.
OueHoyHbIe cpeacTBa.

KoHnTponbs kadecTBa OCBOEHMsI IpOrpaMMbl OakajgaBpuaTa BKIIOYAeT B ceOs TEKyILUi
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXYTOUHYI0O M HTOTOBYIO (TOCYJAapCTBEHHYIO HTOIOBYIO)
aTTeCTalMI0 0OYUYaIOIIUXCS.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIEUMBAET OLICHUBAHME XOJa OCBOCHUS
JUCHMIUIMH M TPOXOXAEHHUS IMpPaKTHK, HPOMEXYTOUHas aTTecTanus oOydarolmuxcs —
OLICHMBAHHME TMPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YyJlbTATOB OOYYEHHS IO IHUCHUIUIMHAM,
IIPOXOKICHUSI TPAKTHUK, BBIIIOJHEHNS HAYUYHBIX UCCIICIOBAHUMN.

HopmatuBHO-MeTOiMueckoe  obOecriedeHHe  TEKYIIEro  KOHTPOJIS  YCIEBAaeMOCTH,
npomexxyrouHoi arrectauuu u I'MA obyuarommxcs no OOII 6akanaBpuara OCyIIecTBISIETCS B
cootBercTBUU ¢ ®PI'OC BO 1 10KaIbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCUTETA.

Texywuii KoHmpoab, NPOMEINCYMOUHAS AMMecmayus u ammecmayuoHHble UCTbIMAHUs
umo2o8oti (2ocyoapcmeeHnou umozosot) ammecmayuu eeinyckHuxkos OOII baxanaspuama

Tekymmuii KOHTpOJIb M MPOMEXYTOYHAs aTTecTalds [0 BCEM BUAAM Yy4eOHOH
JESTEIIbBHOCTH O0YyYaroluXcs OCYIIECTBIISIETCS B COOTBETCTBUU ¢ TpeOoBaHusiMu [lonokeHus
O PEUTHHTOBOM CHCTeME OLIEHKH KadecTBa Yy4yeOHOM paborbl cryneHToB B PXTVY
nM. JI.11. MenneneeBa, npunsaroro pemenueM YueHoro cosera PXTY um. /1. Menneneesa
or 26.02.2020, mnporokosn Ne &, BBeIeHHOro B JelcTBUE mpukazoM pektopa PXTY
um. JI.1. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texkymuii KOHTPOJb YCIIEBAEMOCTH OOydYarolmuxcs oOecleYrBaeT OLEHKY YpPOBHSA
OCBOEHHUS JUCIUIUIMH, MPOXOXKAEHUS MpakTuk, BeimonHeHus BKP wu  npoBomutcs
npernojiaBaTesaeM Ha J00M U3 BUJOB yueOHBIX 3aHATHH. [1o pe3ynbraTam TeKylero KOHTpOJs
yCIIEBa€MOCTH TPH pa3a B CEMECTp MJsl BCEX KYpPCOB IO BCEM JAMCLUUIUIMHAM MPOBOJAUTCS
aTTecTanus o0yJaromuxcsl.
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IIpomexyTouHas arrecTanys NMPOBOAUTCS B (OPME SK3aMEHOB, 3a4€TOB C OLICHKOM U
3a4eTOB JJISl BCEX KYPCOB MO AUCLUUIUIMHAM H MPAKTHKaAM, IPEIyCMOTPEHHBIM YU€OHBIM IJIAHOM
HarnpaBieHuss noaroroBku 22.03.01 — «MarepuajioBeeHHe W TEXHOJOIMH MAaTEpPHAIOB)»
npopuiar  «MartepuanoBegeHMe W TEXHOJOTMH HAHOMATEPHAJIOB W HAHOCHCTEM)..
Pe3ynbrathl ciaum 3a4eToB OLICHMBAIOTCS HA «3aYTEHO», «HE 3a4TEHO»; 3a4€TOB C OLEHKOU U
HK3aMEHOB — Ha KOTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHON.

IIpu ocBoenun Hacrosmert OOIl OGakanaBpuara M3yd4eHHE YacTH JUCHUIUIAH MOXKET
OBITH 3aMEHEHO Ha OHJIAH-KYpCHl, IPU YCIIOBUH, YTO B pE3yJIbTaTE€ OCBOEHHUS OHJIAHH-Kypca
(bopMHpYIOTCS TE€ K€ KOMIIETEHUMH (YacTHM KOMIIETEHLMI), YTO M B paMKax YKa3aHHBIX
mucuuruinH. OHIaH-Kype JOMDKEH OBITh BBIOPAH M peain30BaH B COOTBETCTBHUH C [lonoxkeHnem
0 3aueTe pe3yJbTaTOB OCBOCHMS OTKPBITHIX OHJIAMH-KYpCOB, pealu3yeMbIX 00pa30BaTeIbHbIMU
opranusanusamu, B PXTY um. J[.M1. Menneneesa, NpUHATOrO pelieHneM YueHoro cosera PXTY
uMm. .M. MenneneeBa ot 27.03.2020, nmpotokos Ne 9, BBeAEHHOro B JICHCTBHE IPUKA30M
pextopa PXTVY um. JI.1. MenneneeBa ot 27.03.2020 Ne 29 O/1.

I'MA ocymecTBiseTcss B COOTBETCTBUM C TpeOoBaHusMu IlonoxeHus o mnopsake
IIPOBEJCHUS] TOCYIAapCTBEHHOW MTOrOBOM arTecTalMM 10 0Opa3oBaTeIbHBIM IIpOrpamMmam
BhICLIET0 00pa30BaHus — MporpaMmamM OakanaBpuara, IporpaMMamM ClieHUuaInTeTa, IporpaMMam
maructparypsl B PXTY um. JI.M. Menneneesa, npuHATOro pemenueM Yyenoro cosera PXTY
um. .M. MenneneeBa ot 30.10.2019, nmpotokon Ne 3, BBEAECHHOIO0 B JICMCTBHE IPUKA30M
pekropa PXTY um. .M. MenneneeBa or 14.11.2019 No 646A; IlonoxeHus O BBITYCKHOM
KBAJTM(PUKALMOHHON paboTe [uis 00yyaromuxcsi Mo oO0pa3oBaTeIbHBIM MPOrpaMMaM BbICILIETO
oOpa3oBaHusi — IporpaMMaM OakajaBpuara, I[porpaMmaM CHElHaJIUTeTa, Iporpammam
Maructparypsl B PXTY um. [I.U. Menaeneesa, npuHATOrO peumeHueM YueHoro cosera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, mporoxon Ne 3, BBeAEHHOro B JAEHCTBHE IPHKA30M
pexropa PXTVY um. J[.1. Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nomyckatorcst oOyvaronuecs, He UMEIOIINE aKaJeMHUYEeCKON 3a10JPKEHHOCTH U B
HOJTHOM oObeMe BhlnosHuBIIKE yueOHbIN m1aH no OOII 6akanaBpuara B coorBercTBrM ¢ PI'OC
BO mno mnanpaBnenuto mnoaroroBku 22.03.01 - «MarepuajioBegeHue H TeXHOJIOTHH
MaTepuaaoB» npohpuian «MarepuajioBeleHHe M TEXHOJOTHM HAHOMATEPHAJIOB H
HaHocucrem». [Jlns nposenenus I[MA B yHuBepcurere €XeroaHo (HOpMHUPYIOTCS
rocyJapcTBeHHble dK3aMeHalMoHHble komuccun (I'9K) m amemnsnuonHsle kKoMuccuu. Tembl
BKP otpaxkaroT akTyalbHBIE MPOOJIEMBI, CBsI3aHHBIE ¢ HampaBieHneM moarotoBku 22.03.01 —
«MarepuajioBeleHHe M TEXHOJOTHHM MaTepuanoB» mnpodmiab «MarepuanoseneHue M
TeXHOJIOTUM HAHOMATEPHAJIOB M HAHOCHCTEM». YHUBEPCUTET YTBEP)KJIAeT IEepeueHb TeM
BBIIMTYCKHBIX KBaIM(PUKALMOHHBIX paloT, Mpe/araéMblXx oOydaroumuMcs (Jlanee — NepedyeHb
TEM), U JIOBOJIUT €0 JI0 CBEJIEHUsI 00Yy4aroIMXCsl HE TI03/IHee YeM 3a 6 MecsIeB 10 JaThl Hadyala
rOCy1apCTBEHHOW UTOTOBOW aTTECTALIUN.

Tema BKP nepconanbHO /11 KaK0TO 00YJaromerocs yTBepKIAaeTcsi MPUKa3oM PeKTopa
[0 YHUBEPCUTETY II€pell HadajJoM NPEeJAUIUVIOMHOM MpakTUKHU. JlaHHBIM IpuKasoM
yrBepxkaaerca Takxke pykooaurenb BKP. Ilepen nauanom Beimonnenus BKP oOyuaromuiics
COBMECTHO C PYKOBOJIHUTEJIEM COCTaBJISAET MHAWBUAYAIbHBIN IUIAH MOATOTOBKH U BBIIIOJHEHUS
BKP, mpenycmarpuBaronuii 04epelHOCTb M CPOKH BBIIIOJIHEHUS OTAEIbHBIX YacTel paboThI.
Texct mnoscautenbHOM 3amuckn BKP  mpoBepsercs Ha  HaiMuuMe  HENPaBOMEPHBIX
3auMcTBOBaHMU. [IpoBepka ocymiecTBisieTcss B cooTBeTcTBUM C llosokeHuem o mnopsake
IPOBEPKHU BBIMYCKHBIX KBAIM(UKAIMOHHBIX pPadOT M HayyHBIX JOKJIaJ0B 00 OCHOBHBIX
pe3ysbTaTax IMOATOTOBICHHBIX HAYYHO-KBaJIU(UKALMOHHBIX paboT (nuccepranuil) Ha 00beM
3aMMCTBOBAHMS M MX pa3MEIIeHUs B  DJIEKTPOHHO-OuOmmoreuHoit cucreme PXTY
uM. JI.11. MennieneeBa, npuHATBIM pemieHueM YueHoro cosera PXTY um. J[.MI. MengaeneeBa
o1 30.10.2019, mnpotoxkon Ne 3, BBeaeHHBIM B JelicTBue npukazom pekropa PXTY
uM. [I.1. Menneneena ot 14.11.2019 Ne 646A.

3amura BKP npoBoaurcs Ha oTkpbIThIX 3acenanusx ['OK ¢ yuactuem He MeHee ABYX
Tpeteit ee coctaBa. ['paduk 3ammtel BKP cocraBnsercs mo corimacoBanuio ¢ 00y4JaromaMucs u
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JIOBOJIMTCSI 10 CBEJICHMsI OOydJaronuxcsi He mo3nHee, 4yem 3a 30 gHeit qo Hadana paboter ['OK.
Pesynprarer  pabotet DK ompenmenstoTcss — ONEHKAMH  «OTJIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIBLHO» U OOBSBIAIOTCS B TOT JK€ JEHb IOCIe
opOpMIICHHST B YCTaHOBIIGHHOM IMOPSJIKE MPOTOKOJOB 3acenaHuii komuccuil. [1o okoHYaHuM
pabotsl pencenatens [ DK cocTaBisieT OTYET O MpoaeaHHoN padoTe.

Jnst oOyyaromuxcs W3 4Yuciaa MHBAIMAOB W JIMI[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH
3nopoBbsi ['MA mpoBOAMTCS C y4eTOM OCOOEHHOCTEH HUX NCHUXO(PU3UYECKOTO pPa3BUTHS,
WHUBUIyaJIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 3/I0POBBSI.

[lepedyeHpb OLICHOUHBIX CPEACTB BKIIIOYAIOT: KOHTPOJIBHBIE BOMPOCHl U TUIIOBBIE 33JIaHUS
JUTSE TIPAaKTHYECKUX 3aHATUN, KOHTPOJIBHBIX pa0doOT, 324€TOB U IK3aMEHOB, IPUMEPHYIO TEMaTUKY
pedeparoB, KypCOBBIX pPa0OT; HHbIE (GOPMBI KOHTPOJS, IO3BOJSIOUINE OLEHUTh CTENEHb
c(OpPMUPOBAHHOCTH KOMIETeHIIUI oOydaromuxcsi. OIEHOYHBIE CPEJICTBA BBHIMOJTHCHBI B BHJIE
OTACJBHBIX IOKYMEHTOB, SABJISIOIIMXCS HEOTheMIeMol yacThio qanHou OOIL.

locynmapcTBeHHass WTOTOBasi aTTeCTAllds OOYYAIOIIEroCs SIBISETCS O0s3aTeNbHOU U
OCYIIECTBIISIETCS  IIOCJIE OCBOEHHUS IporpaMMbl OakajaBpuara B IIOJIHOM OObeMe.
l'ocynapcTBeHHass uTOroBas arTeCcTalMsl BKIIOYAET TMOJATOTOBKY W 3alllUTY BBITYCKHOM
KBaTM(pUKAIMOHHOM paboTsl (mpuBoauTcs B coorBeTcTBUU ¢ PI'OC BO).

6. Paboune nporpamMmMbl TUCHMILUIUH, npakTuk 1 TUA

Paboure mporpaMMbl AUCIUIUIHH, TPakTHK U [ A

WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duznyeckas KyabTypa U CIIOpT

OCHOBBI 5KOHOMUKH U yIIPABJICHHSI IPOU3BOICTBOM

Marematuka

OO6m1ast 1 HeOpraHU4ecKas XUuMus

Opranuueckasi XuMus

dusuka

0. Oxonorus

11. ®usnueckas XUMUs

12. UnxenepHas rpapuka

13. [IpuxnagHas MexaHuKa

14. DnexTpoTeXHUKA U TPOMBIIIIICHHAS SJIEKTPOHUKA

15. be3onacHOCTh KU3HEACATEIIHHOCTH

16. UndopmaTuka

17. MatepuasioBe/IeHUS U 3allIUTa OT KOPPO3UU

18. Cranmaptuzanus u cepTuuKanus

19. KoMno3unuoHHbIe MaTepUaTbI

20. Teopust BeposTHOCTEH M MaTeMaTH4eCcKasi CTAaTUCTUKA

21. TIpaBoBeneHne

22. JJabopaTopHble pabOTHI IO OPraHUYECKON XUMUN

23. HaueprarenbpHas TeOMETpHS

24. BBeneHue B CIIeIUAIBLHOCTD

25. JIonoJTHUTEITbHBIE TI1aBbl (PU3HKH

26. Ananutuyeckass XuMus U QU3NKO-XUMUYECKIE METOJIbI aHATN3a JJIsl MaTepUaIOBeICHUS
¥ TEXHOJIOTHH MaTepHaJIOB

27. ®u3uka KOHICHCUPOBAHHOTO COCTOSIHUS

28. JTabopaTopHbIe pabOTHI 10 (PU3UIESCKONH XHUMUN

29. Opranuyeckasi XuMusl JJi1 HAHOMaTEPHAJIOB ¥ HAHOCHCTEM

30. KosutonHast XMMHS B TEXHOJIOTHU HAHOMATEPHUAJIOB U HAHOCHCTEM

BOoo~NoOR~WDNE
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31.
32.
33.
34.
. MeTtop! 1 TprOOPEI [T M3Y4EHHsT HAHOYACTUI] 1 HAHOMATEPHAIOB
36.
37.
38.
39.
40.

35

41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.
60.

[Ipoueccnl n anmapaTbl XUMUYECKOW TEXHOJIOTHHI
DU3HKO-XUMHUSI HAHOCTPYKTYPUPOBAHHBIX MAaT€pUaJIOB
["azodaszubie mpolecchl MoaydyeHus: HAHOMaTEPHUAaJIOB
Cunres HAaHOYAaCTUIl U HAHOMATCPHUAJIOB B JXUAKHUX CpCaax

buonoruueckne HaHOCTPYKTYpbI

DONeKTUBHbIE JUCLUIUIMHBI 10 (PU3UUYECKON KYIbTYPE U CIIOPTY

Pycckuii s13bIK U KylbTypa pedn

Kynbryponorus

BoruncnuTenbHas MareMaTuka B MaTE€pUAJIOBENCHUH M TEXHOJOTMU HAaHOMATEPUAJIOB U
HAaHOCHCTEM

JluckpeTHas MaTeMaTHKa B MaTepUAJIOBEACHUH U TEXHOJIOIMU MaTEPUAJIOB

dusnyeckas XUMHUs OCHOBHBIX IIPOLIECCOB B TEXHOJIOIMH HAHOMATEPUAJIOB
OU3NKO-XUMUYECKUE METOJbl aHaInW3a Ui MaTepUAlOBECHUS U TEXHOJOTMU
MaTEepHajIOB

OOm1ast XuMHYECKasi TEXHOJIOTUS TIPOU3BOCTBA HAHOMATEPHAJIOB U HAHOCHCTEM
Cucremsl ynpaBieHHUs IPOLECCAMU NIOJyYEHUSI HAHOMAaTEPUAJIOB

30H10Basi MUKPOCKOIIUS

MeTo bl TEPMUUYECKOTO aHa/IN3a B TEXHOJIOTMY HAHOMAaTEpUaJIOB

Mertop! na3zepHoi qU(paKIny UTsl U3Y9EeHUS] HAHOMAaTEPHUAIOB

DU3NKOXUMHUS U TEXHOJIOTHSL YTIIEPOAHBIX HAHOMATEPUAJIOB

Hanomarepuaiibl 1151 HapaBiIeHHOI'O TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
TokcukoI0rus 1 HAHOTOKCUKOJIOTHSI

MarauTtHble HAaHOMaTEepUaIIbl

OcHOBBI KpUcTaiorpaduu B TEXHOJIOTUH HAHOMATEPUAJIOB

TexHuKa Hay4HOr O IepeBoa

I'paMMaTHKa ”HOCTPAHHOT'O SA3bIKA

VYyeOHasi MpakTUKa: MPaKTUKA MO MOITYYEHHUIO TEPBUYHBIX IPO(ECCUOHATbHBIX YMEHUMN
Y HABBIKOB, B TOM YHCJIE€ IIEPBUYHBIX YMEHUN M HABBIKOB HAay4HO-UCCIIEJOBATEIbCKON
JeSTEIbHOCTH

[Tpon3BoCcTBEHHAs MPAKTUKA: HAYYHO-UCCIIEJ0BAaTENNbCKas paboTa

[Ipon3BoicTBEHHAs PAKTUKA: TEXHOJOTHYECKas MPaKTHKa

[IpennunuiomHas npakTuka

3amuTa BBITYCKHOM KBalM(UKAMOHHON padoThl, BKIJIOYas MOJITOTOBKY K 3allUTE U
IPOLEAYPY 3aLUTHI

61. IlepeBo HAYYHO-TEXHUIECKOM TUTEPATYPHI

62. I'paxkaHcKas 3aliMTa B Ype3BbIYAHBIX CUTYaAIUSIX

63. BBenenue B MaTeMaTuKy
Bxomsamux B OOIl no Hampasnenuto mnoaroroBku 22.03.01 — «MarepuasnoBeenne u
TEXHOJOTHHM ___ MaTepHaJoB»  mpoduib «MartepuajioBeieHHe ¥ TeXHOJOIMH

HAHOMATEPHUAJIOB H HAHOCUCTEM», BBITIOJTHECHBI B BUAC OTACILHBIX JOKYMCHTOB, ABJIAIOIIUXCA

HeoTheMIIEMOH YacThio JanHo OOI].

ook owndE

7. OneHo4YHbIe MaTePHUAJIbI

O1ieHOYHBIE MaTEPHUAIBI 110 TUCIUIUIMHAM, pakTukaM u ['NA:
WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

®dusnyeckas KyJabTypa U COpT

OCHOBBI 5KOHOMHKH U yIPABIIEHUS IPOU3BOJICTBOM
MaremaTuka
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

OOwiast 1 HeopraHuyecKasi XUMHs
Oprannueckast XuMus
dusuka

. OKoJorus

. dusnyeckas xumus

. UmxenepHas rpaduka

. [IpuknanHas MmexaHuka

. DNEKTPOTEXHUKA U MPOMBIIIJICHHAS SJIEKTPOHHUKA

. bezonacHOCTh KU3HENEATETbHOCTH

. Unpopmaruka

. MarepuanoBeaeHus u 3auTa OT KOPPO3UU

. CranmapTu3anus u cepTuUKaIus

. Komnosunnonueie Marepuaisl

. Teopus BEpOATHOCTEH U MaTEMaTUYECKAsl CTATUCTUKA
. [IpaBoBeneHUE

. JJaboparopHbie pabOThI 110 OPTaHUIECCKOM XUMHH

. HaueprarenbHas reomerpust

. BBenienue B cnenuanbHOCTh

. JlononautenpHbIe TaBbl PUIUKU

. AHaTMTHYeCKass XUMUS U (PU3NKO-XHMHUYECKHAE METO bl aHAIIM3a JIJIsi MaTePHAIOBEICHUS

Y TEXHOJIOTMH MaTEPUAJIOB
®u3nKa KOHAEHCUPOBAHHOIO COCTOSIHUS

JlaGopaTopHbIie pabOThI 10 GU3UIECKON XUMUH

Opranuueckasi XuMus 1Ji1 HAHOMaTE€pHaJIOB U HAHOCUCTEM

KomnonnHas xumMus B TEXHOJIOTMY HAHOMATEPHUAJIOB U HAHOCUCTEM

[Ipoueccsl n anmaparsl XUMUYECKOW TEXHOJIOTHHU

DU3UKO-XUMUSI HAHOCTPYKTYPUPOBAHHBIX MaTEPUATIOB

I"a3o¢azHbie mporecch MOTYYeHUsI HAHOMATEPHAJIOB

CuHHTEe3 HaHOYACTUI] U HAHOMATEPUAJIOB B )KUJIKMX Cpelax

MeTtoab! 1 TpuOOPHI 1711 U3yUEHHUS] HAHOYACTULl U HAHOMAaTepHajoB
buonornueckne HaHOCTPYKTYPbI

DNEeKTUBHbIE TUCIUIUINHBI 110 PU3NYECKON KYIbTYPE U CIIOPTY

Pycckuii 3bIK U KyIbTypa peuu

Kyneryponorus

BrruncnuTenbHas MareMaTuka B MaTEPUATIOBENCHUN M TEXHOJOTMU HAaHOMATEPHAIIOB U
HAaHOCHUCTEM

JluckpeTHas MaTeEMaTHKa B MaTepUAIOBEICHUH U TEXHOJIOTMHM MaTEpUaIOB
®duznyeckass XMMHUsL OCHOBHBIX IIPOLIECCOB B TEXHOJIOIMH HAHOMATEPUaJOB
OU3NKO-XUMUYECKUE METOJbl aHaINW3a Uil MaTepUANOBEICHUS W TEXHOJIOTUU
MaTepuajoB

OOm1ast XuMHYecKasi TEXHOJIOTUS IPOU3BOJCTBA HAHOMATEPHAJIOB U HAHOCHCTEM
CucreMmsl ynpaBieHUs NpOIiecCaMy MOJy4YE€HUsI HAHOMaTepHaioB

30H0Basi MUKPOCKOIIUS

MeTopl TEPMHUECKOT0 aHallM3a B TEXHOJIOTUM HAHOMATEepHaJoB

Mertobl na3zepHoi JUQpaKLIuK U H3y4eHUs] HAHOMaTepUaJIOB

OU3NKOXUMHUSI U TEXHOJIOTHSI YTIIEPOAHBIX HAHOMATEpUAJIOB

Hanomarepuaiibl 1151 HapaBJIeHHOIO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
Tokcukonorus 1 HAHOTOKCUKOJIOTHS

MarauTHble HAaHOMaTEPUAIIbI

OcHoBbI KpUCTaJUIOrpaduy B TEXHOJIOTMH HAHOMATEPHAJIOB

TexHnKa Hay4yHOro NepeBoia

['paMmaTiKa HHOCTPAHHOTO S3bIKA
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56. YueOHas mpakTHKa: MPaKTUKa MO TOJYUYECHUIO TIEPBUYHBIX MPOPECCHOHATBHBIX YMEHHI
U HaBBIKOB, B TOM YHUCJIC€ TIEPBUYHBIX YMEHUN M HABBIKOB HAay4HO-UCCIICOBATEIHCKON
JESTEIIbHOCTH
57. Ilpon3BoaCTBEHHAs MPAKTUKA: HAYYHO-UCCIIEA0BaTENbCKas paboTa
58. [Ipou3BoicTBEHHAS IPAKTUKA: TEXHOJIOTHYECKAas MPAaKTUKA
59. IlpenaumnioMHast IpakTHKA
60. 3amuTa BBIMTYCKHOW KBaJIM(UKAIIMOHHOW pabOThl, BKIOYAs MOJTOTOBKY K 3alllUTe U
POLEAYPY 3alTUTHI
61. IlepeBoa Hay4HO-TEXHUYECKOU JTUTEPATYPHI
62. I'paxxanckas 3anTa B Ype3BBIYAHHBIX CUTYAIUSIX
63. BeegeHnue B MaTeMaTuKy
Bxomsammx B OOIl mo wnampaBnenwio mnoarotoBku 22.03.01 — «MartepuanoBeaeHue u
TEXHOJOTHM __MATepHaJoB»  mpoduib «MarepuaJjioBeileHHe W TeXHOJIOTHH
HAHOMATEPHATOB U HAHOCHCTEMY, BBIIIOJHCHEI B BUC OTJEIBHBIX JOKYMEHTOB, SIBIISIOIIMXCS
HeoTheMIeMoHr yacTeio gagHou OOIL.

8. Meroauyeckue MaTepuaJibl 0 IMCHUIIMHAM, npakTukam u 'HA

MeTtoauyeckue MaTepHalbl o AUCUUIUIMHAM, pakTuKaM u ['UA:

WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duznyeckas KyabTypa U CIIOPT

OCHOBBI ’KOHOMHKH U yTIPABIICHUS IPOU3BOACTBOM

Marematuka

OO6m1ast 1 HeOpraHu4ecKas XUuMus

Opranuueckasi XuMus

®dusuka

0. Oxonorus

11. ®usnueckas XUMUs

12. UnxenepHas rpapuka

13. [puxnagHas MexaHuKa

14. DnexTpoTeXHUKa U POMBIIIJICHHAS JIEKTPOHUKA

15. bezonacHOCTh KU3HEAEATEIbHOCTH

16. UndopmaTuka

17. MatepuasioBe/IeHUs U 3allUTa OT KOPPO3UU

18. Cranmaptuzanus u cepTuuKanus

19. KoMno3unnoHHbIe MaTepHAITBI

20. Teopus BepoSTHOCTEH U MaTeMaTHUECKasi CTATUCTHKA

21. IIpaBoBeneHne

22. JJabopaTopHble pabOThI 0 OPraHMYECKOW XUMUHU

23. HaueprarenbpHas TeOMETpHUS

24. BBenenue B CrieliianbHOCTh

25. JlommoTHUTETEHBIE TIaBbl (PU3UKU

26. AHanuTHYecKas XUMUS U PU3UKO-XUMHUYECKHE METOJIbl aHAIM3a JIJIsl MaTepHalOBEICHUS
¥ TEXHOJIOTHH MaTepHajoB

27. du3nKa KOHIEHCUPOBAHHOTO COCTOSHUS

28. JTabopaTopHbIe pabOTHI IO (PU3UIESCKONH XUMUN

29. Opranuyeckasi XMMUs JJIs1 HAHOMAaTEPHUaIoB U HAHOCUCTEM

30. KomtoniHast XuMus B TEXHOJIOTHH HAHOMAaTEPUAIOB M HAHOCUCTEM

31. Ilpomecch U anmapaTsl XMMUYECKON TEXHOIOTUU

32. ®U3UKO-XUMUST HAHOCTPYKTYPHUPOBAHHBIX MaTepPHAJIOB

BOoo~NoO~WNE
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33. T'azoazHbie mporecchl MoIyuYeHNUss HAHOMATEePUaJIOB
34. CuHTe3 HaHOYACTHUI] 1 HAHOMATEPUAIIOB B )KHJIKHX Cpeax
35. MeTob! 1 ipuOOpPHI 1Sl U3yYEHHUS] HAHOYACTULl U HAHOMATEpUaJIoB
36. buonornueckue HAaHOCTPYKTYPHI
37. DneKTUBHBIE TUCUUIUIMHBI IO (PU3UYECKOM KYIbTYpE U CIIOPTY
38. Pycckuii sI3bIK U KyJIbTYypa peuu
39. Kynbrypomnorus
40. BeruncnutenbHasi MaTeMaTHKa B MaTepUAIOBEICHUHN M TEXHOJIOTUH HAHOMATEpPHAJIOB H
HAHOCHUCTEM
41. JluckpeTHas MaTeMaTHKa B MaTEpUAIOBEICHIH U TEXHOJIOTMH MaTepHajIoB
42. ®uznyeckasi XMMUSI OCHOBHBIX MTPOLIECCOB B TEXHOJIOTUU HAHOMATEPUAJIOB
43. PU3NKO-XMMHUYECKAE METOABl aHalu3a [UIi MaTepUATOBEICHUS W TEXHOJIOTHH
MaTepuajoB
44. O6mias XuMUIecKasi TEXHOJIOTHUS TIPOU3BOACTBA HAHOMATEPHAIOB U HAHOCHUCTEM
45. CucteMsbl ynpaBlieHUs] IPOLECCAMHU MOYYeHHUS] HAHOMATEPUAJIOB
46. 30H10Bast MUKPOCKOIIHS
47. MeTopl TEPMHUECKOTO aHallM3a B TEXHOJIOTMH HAHOMATEPUAJIOB
48. Metobl na3epHON AU(PaKIUK U N3ydeHHs] HAHOMaTePHUAIOB
49. ®U3UKOXUMHUS U TEXHOJIOTHS YIIIEPOJHBIX HAHOMATEPHUAJIOB
50. Hanomarepuais! [Uist HAPaBICHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
51. TOKCUKOJIOTHUS 1 HAHOTOKCUKOJIOTHSI
52. MarHuTHbIC HAHOMATEPHAIIBI
53. OcHOBBI KpucTaJIorpaduu B TEXHOJIOTHH HAHOMATEPUAIOB
54. TexHHKa Hay4yHOTO IepEBO/IA
55. 'paMmMmaTiKa HHOCTPAHHOTO S3bIKA
56. YuyeOHas mpakTUKa: MPaKTUKa MO MOJYYCHHUIO NMEPBUYHBIX MPO(EeCCHOHANBHBIX YMEHHHA
U HaBBIKOB, B TOM YHUCJIE€ NIEPBUYHBIX YMEHUN M HABBIKOB HAay4HO-UCCIIEOBATEIHCKOMN
JeSITeTbHOCTH
57. IIpou3BoicTBEHHAs MIPAKTUKA: HAYYHO-UCCIIe0BaTeNbCKas paboTa
58. IIpon3BOACTBEHHAS TMPAKTHKA: TEXHOIOTHYECKAs TPAKTUKA
59. [IpenaumniomMHas mpakTUKa
60. 3amuTa BBIMYCKHOW KBaTM(HUKAIMOHHONH pabOTHI, BKIIIOYAsl MOATOTOBKY K 3alllUTe H
IpoLeypy 3alUThI
61. IlepeBo HAYYHO-TEXHUIECKOM TUTEPATYPHI
62. I'pakiaHcKas 3aluTa B UYpe3BbIUaiHBIX CUTYAIUIX
63. BBenenue B MaTeMaTuKy
Bxomsamux B OOIl no Hampasnenuto mnoaroroBku 22.03.01 — «MarepuajnoBeienne u
TEXHOJOTHHM ___ MaTepHaJoB»  mpoduib «MartepuajioBeieHHe ¥ TeXHOJOIMH
HAHOMATEPHATOB U HAHOCHCTEM), BBITIOJIHEHBI B BUE OTJEIbHBIX JOKYMEHTOB, SIBJISIOIINXCS
HeoTheMiIeMOl YacThio qanHoi OOIN.
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IIpuioxenus

Mampuya KomnemeHyuil no HANPAagIeHUIO NOO20MOEKU OAKANAEPO8 nO HanpasieHuto noozomoexku 22.03.01 «Mamepuanoseoenue u
MexHOo102uu Mamepuanos» npoduis «MamepuanogedeHue u MexXHOI02UU HAHOMAMEPUATIO8 U HAHOCUCH EM).

OOme-

OO1eKyIbTypHbIC
YARTYP npodeccroHaNbHBIE

[podeccronanbHbie

‘—|NO")<II‘LD

OK-1
OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8
OK-9

HanmenoBanu
JTUCHMITINHEI

OIIK
OIK
OIIK
OIK
OIIK
TK-1
TK-2
IK-3
TK-4
TK-5
T1K-6
TK-7
IK-8
TK-9
TK-10
IK-11
TK-12
IK-13
TK-14
TK-15
T1K-16

bazoBas yacth

+

MHOCTpaHHBIN S3bIK

TK-17

Dunocodus + +

Hcropus +

®dusnueckas KyiabTypa U
CIOPT

OCHOBBI PKOHOMHUKHU U
yIpaBJICHUS POU3BOICTBOM

MaremaTuka +

OO61rast 1 HeopraHu4yeckas
XUMUA

Opranuueckasi XuMus + | +

Dusuka +

DKOJIOTHs

dusnueckass XUMHUI +

WnxenepHas rpaduka

+ |+ |+ |+ |+

[IpuknanHas MEXaHUKa

DNEeKTPOTEXHUKA
U TIPOMBIIIICHHAS + + | +
SJICKTPOHHUKA

BezomacHocth
JKM3HENESTEIbHOCTH

Wudopmarnka +

MarepuanoBeeHHs U 3alIUTa
OT KOpPpO3HHU

CrannapTuzanus 1
cepTudUKanus

Kommno3unuonanie MaTepHraJIbl + +




HanmenoBan
JACIUIIINHBI

OO0wIeKyIbTypHBIE

O6uie-

npogeCCUOHANBHBIC

[podeccronanbHbie

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

OIIK-2

OIIK-3

OIIK-4

OIIK-5

IK-1

IK-2

IK-3

[1K-4

IK-5

I1K-6

IK-7

I1K-8

IK-9
IK-10
TK-11

IK-12

TIK-13

I1K-14

IK-15

T1K-16

TK-17

BanuaTurHAag 4acTh

O0s3aTeNnbHbIE JUCITUTUINHEI

Teopus BeposiTHOCTEN U
MaTeMaTHIEeCKasl CTATUCTHKA

+

IIpaBoBeneHue

JlabopaTopHBIe pabOTHI IO
OpraHu4yecKor XUMHUHU

HauepraTtenpHas reomeTpust

BBenenue B cnenmaibHOCTD

JIOTIOTHUTEBHBIE TJIABBI
(bu3uKH

AnanuTHdeckas XUMHUS U
@HSHKO'XHMH‘IGCKH@ METOABI
aHaJIn3a aJisa
MaTCeprUaIOBCACHUA U
TCXHOJIOI'MH MAaTEpUajioB

dusnka KOHACHCHUPOBAHHOT'O
COCTOSHHA

JlabopaTopHbie pabOTHI IO
(hu3HMUeCcKoil XUMUHU

OpFaHI/I‘IeCKaSI XUMHUA I
HaHOMATEpHaJiOB 1 HAHOCUCTEM

Koanounnas xumus B
TEXHOJIOTUH HAHOMATEPHAJIOB U
HAaHOCUCTEM

[Ipouecce! n anmaparsl
XMMHUYECKOH TEXHOIOTHH

Du3nKo-XuMH
HaHOCTPYKTYPHUPOBAHHBIX
MaTepHaJioB

I"azodaznbre nporecco
TIOJTY4eHHs] HAHOMATEPHaJIOB

CuHTe3 HAHOYACTHI] U
HaHOMATEPHAJIOB B KUJIKUX
cpenax

MeToap! 1 IpUOOPHI LIS
W3yYeHHsI HAHOYACTHI] U
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HaHOMAaTCpHAJIOB

buonornueckue
HaHOCTPYKTYPBI

KommereHmum

Hanmenosa
JTHUCUHIIIAHBI

OO1IeKyIbTYpHBIE

O0me-
npodeccroHaNbHBIE

[IpodeccronanbHbie

OK-1

OK-2

OK-3
OK-4
OK-5
OK-6
OK-7

OK-8

OK-9

OIIK

N

OIIK

™

OIIK

<t
i

OIIK

ol

IK-1

IK-2

IK-3

I1K-4

IK-5

I1K-6

IK-7

I1K-8

I1K-9

T1K-10

IK-11

TIK-12

TIK-13

I1K-14

T1K-15

I1K-16

K-17

DJIeKTUBHbIE AUCIUIUIMHEI 110
($u3MyYeCcKoil KyIbType U CIOPTY

Pycckuii sI3bIK U KYJIBTYpa peuu

Kyneryponorus

BrlunciuTenbHas MaTeMaTHKA B
MaTCpHUaAJIOBCACHUN U
TCXHOJIOT'MU HAHOMATCPUAJIOB U
HaHOCHUCTEM

I[I/ICKPGTHaﬂ Mar€MaTuKa B
MaTCpHUaJIOBCACHUN U
TCXHOJIOTHH MAaTCPHUAJIOB

Om3nueckas XUMHS OCHOBHBIX
MIPOIIECCOB B TEXHOJOTHH
HaHOMAaTepPHAJIOB

Du3nKo-XUMHICCKHUE METOAbI
aHaJin3a 111 MaTe€pruaioBEACHUA
1 TEXHOJIOTUH MAaTCpUAJIOB

OO0111ass XUMHYECKast TEXHOJIOTHS
MIPOU3BOJICTBA HAHOMATEPHAIOB U
HAHOCUCTEM

JIMCLIMIUIAHEL IO BEIOODY

CucTeMsl yrnpaByieHus
nporeccaMy HOTyYeHHUS
HaHOMaTEePHAJIOB

30H,I[0Ba$[ MUKPOCKOIIHA

MeTO,Z[LI TEPMUYCCKOI'O aHaJIn3a B
TEXHOJIOI'MHM HAHOMATCPHUAJIOB

MeTomp! na3zepHoOi Ar(paKIIH
JUIsl U3y4YEHUs] HAHOMATEepUaJoB

DHU3NKOXUMUS M TEXHOJIOTHS
YIJICPOAHBIX HAHOMATCPHUAJIOB

HaHOMaTepI/IaHLI JIIsL
HalpaBJICHHOI'O TpAaHCIIOPTA
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JICKaAPCTBCHHBIX BCUICCTB

Toxcukonorus u
HAHOTOKCHUKOJIOTHSI

MarauTHbIe HaHOMATCpHaJIbI

OcHOBEHI KpUcTaLTOrpaduu B
TEXHOJIOTUH HAHOMATEPHAJIOB

KoMmnerenmnun

Haumenosa
JUCIUATIINHEI

OO111eKyIbTypHBIE

OO0re-
npo¢eCCUOHANTBHBIC

[Ipodeccronanbubie

OK-1

OK-2

OK-3
OK-4
OK-5
OK-6
OK-7

OK-8

—A| N M| <[ 1O

OK-9
oIl
OIl
(0)11
OIIK
OIl

IK-1

IK-2

IK-3

[1K-4

IK-5

I1K-6

IK-7

I1K-8

IK-9

IK-10

IIK-11

IK-12

I1K-13

[1K-14

IK-15

I1K-16

K-17

JB

TexHHKa Hay4YHOTO IIEpEBOAa

+

+

I'pamMaTuKa HHOCTPAHHOTO
SI3BIKA

+

+

[IpakTuku

VYueOHast MpakTUKa: MPAKTHKA I10
TIOJTYYCHHIO TIEPBUIHBIX
podeCCHOHANBHBIX YMCHUHN 1
HaBBIKOB, B TOM YHCIIE
MEPBUYHBIX YMEHUI N HABBIKOB
HayY4HO-HCCIIEA0BATEIBCKON
JIeSITETIbHOCTH

HpOI/ISBOJICTBeHHaH IpaKTHUKa:
TCXHOJIOTMYCCKAs MpaKTHUKa

IIpenaunioMHas npakTUKa

[Tpon3BOACTBEHHAs IPAKTHKA:
Hay4YHO-HCCIIeIOBATEIIbCKAs
pabota

3amuTa BeITYCKHOM
KBaJTU(UKAIIMOHHON PabOTHI,
BKJIFOYast MOATOTOBKY K 3aIlIUTE U
HPOLEAYPY 3aILUTHI

DT

[TepeBoa Hay4YHO-TEXHUUECKOM
JUTEPaTyphI

I'paxxnanckas 3amura B
Ype3BbIYANHBIX CUTYAIUAX

Bgenenue B MmaTremaTuky

+

JOKYMEHT ITOAITMCAH

HEKBAJIMOULIUPOBAHHOM
SJIEKTPOHHOM TOAIUCHIO

Branenew: ®unatos Cepreit Hukonaesuu

MIPOPEKTOP 10 yaeOHOH paboTe:PexTopat

Heticteutenen: ¢ 26.03.2021 mo 26.03.2022
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