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MpunoxeHune 4
AHHOTauMmM pabounx nporpamMmmbl gUCUMNIUH (Moaynen)

b1.5.01 UcTopus
Hean u 3ag1a4u y4eOHOM IMCUMILIAHBI:
enr w3ydeHws y4yeOHOW AWCIMIUIMHBI — TPHOOPETEHHE CTYACHTAMH HAY4YHBIX |
METOJIMYCCKUX 3HAHWK B 00JacTH WCTOPUH, (HOPMHUPOBAHHE TEOPETUUECCKHX IMPEACTABICHUN O
3aKOHOMEPHOCTSIX HMCTOPUYECKOTO IIpoIlecca, OBIAJICHUE 3HAHMSIMU OCHOBHBIX COOBITHH,
npoucxoasumx B Poccun u Mupe, npuoOpeTeHne HaBbIKOB UCTOPUUYECKOTO aHAIU3a U CUHTE3a.
OCHOBHBIMU 33J1a4aMU y9€OHOMN AUCIUILUIMHBI SBIISIOTCS:
1) dopmupoBaHue y CTYIEHTOB HAyYHOTO MHPOBO33PEHUS, MPEICTABICHHA O 3aKOHOMEPHOCTSIX
HCTOPUYECKOTO MPOIecca;
2) bopMHpOBaHKE Yy CTYICHTOB MCTOPHYECKOTO CO3HAHMS, BOCIHTAHHE YBAKEHUS K OTCUCCTBECHHOU
HUCTOPHUH, K JICSTHUSIM TTPEIKOB;
3) pa3BUTHE y CTYJECHTOB TBOPYECKOTO MBIIIJICHUS, BEIPA0OTKA YMEHHUM U HABBIKOB UCTOPHYECCKUX
HUCCIICIOBAHUI;
4) BbIpaOOTKAa YMEHWH M HABBIKOB WCIIOJB30BAHHS HCTOPUYCCKOW WH(MOpPMANMU TIPH PEIICHUU
3a/1a4 B MIPAKTUUECKON MPOPECCHOHAIBHON NEATETLHOCTH.

Mecto yueOHoil nucuminHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
JUCLUIUIMHA 0a30BOM 4acTH.

KpaTlcoe CoAcCpKaHUEC (unnaKanecmle e)_II/IHI/IIII)I) yqeﬁﬂoﬁ AUCHHUIIINHBI:

OOpaszoBanue [lpeBHepycckoro rocyaapctBa. IlomuTtuyeckas HMCTOpUS M COLMAIBHO-
skoHoMuueckoe pazsutre Kuesckoit Pycu B IX-XI BexkoB. Ha pa3zBuike ncropuueckux myreit. Pyco
B XII-XIV Bekax. OOpa3oBanue Poccuiickoro mneHTpaan3oBaHHOro rocygapctBa. CTaHOBIEHHE
camoznepkaBHoil Biaactu B Poccun B XVI-XVII BB. OcHoBHBIE TeHAeHIMH pa3BuTHs Poccun B
XVIII B. [NonbiTku MonepHuzaiuu Poccun B neppoit nonosune XIX B. Pedopmbr 60—70-x rr. XIX
B. U ux 3HadyeHue. [lopepopmennoe pazutue ctpanbl. OOLIIECTBEHHO-IOJUTHYECKOE U COIIMAIIbHO-
skoHoMuyeckoe paszsutue Poccum B Hawane XX Beka. Ponb Poccum B I MupoBOn BoOlHE.
PeBomtorinonnsie codbitus 1917 r. m ux nocnencteus. ['paxnanckas BoiiHa B Poccuu: mpuuuHBL,
sTamnbl, uToru. CTaHOBJIEHUE U pa3BUTHE coBeTckoro rocynapcrsa (1917 r. — 1930e rr.). CCCP
HakaHyHe U B rojpl Bemukoit OrtedyecTBeHHOH BoMHBI. Boccranosnenue u passutue CCCP B
nocneBoeHHbIe Toabl (1945-1953 rr.). ConuanbHO-35KOHOMUYECKOE M OOIECTBEHHO-TTOJIUTUYECKOE
pazButue CCCP B 1953-1964 rr. Buyrpennsas u BHemHsAs nonutuka CCCP B 1965-1984 rr.
[Mocneanue roast cymectBoBanus CCCP (1985-1991 rr.) Poccus B 90-e rr. XX B. u B Hagane XX
B.

DopMa NPOMEKYTOYHOM ATTECTALUM: DK3aMEH

Koasl popmupyembix (chopmupoBanHbix) komnerenuuii: OK 2, 6, 7

b1.5.02 ®unocodpus
ey u 3a1aun y4eOHOM JUCUMILIIUHBI:

Ilenp w3yueHust yueOHOW MAMCHMIUIMHBI — pa3BUTHE Y CTYAEGHTOB MHTEpeca K
(GyHIaMEHTaJIbHBIM ~ 3HAHUSM, CTUMYJIHPOBaHME TOTPEOHOCTH K QHIOCOYCKUM OIEHKam
HCTOPUYECKHUX COOBITHH, (hakTam JeCTBUTEILHOCTH, HOBEUIITMM JOCTH)KEHUSIM HAyKH, KYJIbTYpPHI.

OCHOBHBIMU 331a4aMH y4€OHOHN TUCLMITIIMHBI SBIISIOTCS:

1) BBemeHue CTYOeHTOB B (uiaocodckyio npoOIeMaTHKy W CO3JaHHMIO LEIOCTHOTO
CHCTEMHOTI'0 IIPEACTaBICHUS O MUPE U MECTE YEJIOBEKA B HEM;

2) pa3BUTHE TpEACTaBICHUNA 0 cBoeoOpasuu ¢unocopuu, e€ Mecre B KyJbType, HAYUHBIX,
PEIUTHO3HBIX KapTUHAX MUPO3JaHMsl, CYIIIHOCTH, HA3HAYCHUH U CMBICIIE JKU3HU YeJIOBEKa
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3) ¢opmupoBaHHEe U pa3BUTHE Y CTYAEHTOB (PUIOCOPCKOrO MHUPOBO33PEHUS H
MUPOOIIYIIEHUS KaK HEOOXOJUMOIr0 YCJIOBUS ONTHMAJIbHOW CONUANM3AMKU JIMYHOCTH, €&
BXOXKJEHUSI B MHp OOILECTBEHHBIX LIEHHOCTEHW, OTKPBITUS M YTBEP)KIEHUS YHUKAIbHOCTU U
HEMOBTOPHUMOCTHU COOCTBEHHOTO <«S1»;

4) pa3BUTHE Y CTYAEHTOB TBOPYECKOI'O MBIIUIEHUS U IPEACTABICHUS O MHOKECTBEHHOCTH
MOJIXOJIOB M CJIOKHOCTH perieHust Guiocopckux mnpodsaeM; pa3BUTHE KPUTUYECKOTO MBIIUICHUS
IIPU UX PacCMOTPEHUH;

MecTo y4yeoHoii qucunauHbl B cTpykrype OOIL: (1uKi, K KOTOPOMY OTHOCHTCS TUCIMIUIMHA)
IUCUUIUIHA 0A30BOW YaCTH.

Kparkoe coneprkanue (IMIaKTHYECKUE eIMHUIbI) Y4eOHOM QM CIUIIINHBI:

dunocodus, e€ mpeaMeT U MecTo B KylbType uesnoBeuecTBa. OHtonorus. Coznanue: ¢punocodckue
koHuenuuu. @unocodus nosHanus. OTHOLIEHNE «OOIIECTBO—YEIOBEK» KaK Guiocodckas
npobnema. JlnanekTruka kak yueHue o pazsutun. O0mectBo u KynsTypa. [Ipobiema yenoBeka B
¢bunocodpun. JlyxoBHas KyiabTypa

®opMa NpPOMeKYTOUHOM aTTecTANMHU: YK3AMEH

Koasbi popmupyemsix (cpopmupoBannbix) komnerenumii: OK 1, 6, 7

51.5.03 HocTpaHHBI SI3BIK
Heau u 3a1a4u y4eOHOM QM CUMILITUHBI:

OcHOBHOW 1eNIbl0  OOy4YeHMs SIBJII€TCSI TIOBBILIEHHE HCXOJHOTO YPOBHS  BIIAJCHUS
MHOCTPAHHBIM SI3bIKOM, JOCTUTHYTOI'O Ha MpeAbIAYIIel CTyleH: 00pa30BaHusl, pa3BUTHE HaBBIKOB
U YMEHMH BO BCEX BUAAX PEUEBOM JCATEIBHOCTH (ayAUpPOBaHUM, TOBOPEHUHU, YTEHUH, INCbME) AJIS
aKTUBHOT'O NMPUMEHEHUS MHOCTPAHHOTO SI3bIKa KAaK B MOBCEAHEBHOM, TaK U B MPOPECCHOHATBHOM
OOIIEHUH.

Mecto yueOHoil nucumiIuHbl B cTpykrype OOIL: (11K, K KOTOpOMY OTHOCUTCS TUCHUILUIMHA)
JMCLUUIUIMHA 0a30BOM YacTH.

KpaTKOC CoAECpKaAaHUEC ()II/I)_IaKTI/I‘{eCKHe e}II/IHI/IlII)I) y‘leﬁHOﬁ AUCHHUIIINHbI

ObmeoOpa3zoBatensHas jekcuka. Chepa ObIToOBOM kKoMMyHHUKaIMU. CTpaHOBEACHHUE.
[Tpodeccuonanpuas nekcuka. Cdepa npodheccuoHaTIbHON KOMMYHUKAIIUH

®opmMa NPOMeKYTOUYHOM aTTeCTALMU: 3a4YET, YK3aMEH

Koasl popmupyemsbix (chopmMupoBanHbix) komnerenumii: OK 5

b1.5.04 IIpaBoBeeHue
ey u 3a1aun y4eOHOM JUCUMILIIUHBI:
YyeOHast AUCHUIIITNHA 00€CIIeYNBAET MPABOBYIO MOATOTOBKY CHEIMAINCTOB KaK COCTaBHYIO 4acThb
ux npodecCHOHATBHOW TOATOTOBKHU. [IpaBoBBIe 3HAHMS HE TOJBKO PAa3BUBAIOT OOIIYIO KYIbTYPY
OyAyIINX CHEIUAINCTOB, HO M UMEIOT MIPUKIIATHON XapaKTep.
B 3apaum xypca BXOquT:
OOy4HTh CTY/IEHTOB:
- OpUEHTHPOBATHCS B JCHCTBYIOLIEM 3aKOHOJATENIbCTBE M, B OCOOEHHOCTH, B MPABOBBIX
aCTeKTaxX WX TPyJa Mo BEIOPAHHOW CHEIUAIbHOCTH
- IPaBUWJIbHO IPUMEHSThH IIPABOBbIE HOPMBI B KOHKPETHBIX KU3HEHHBIX CUTYaIHSIX
- SICHO MpPEACTaBIATh BO3MOXHBIE HAMPABIICHUS] COBEPUICHCTBOBAHUS 3aKOHOJATEILCTBA B
chepe npodeccnoHaTbHON ACITEIHHOCTH.
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MecTo y4yeOHoi# AucunanHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS IUCLMIUIMHA)
JUCHUILTMHA 0a30BOM YacTH.

KpaTlcoe coaecpkaHue ()IHL[aRTI/I‘leCKI/Ie e)IPIHI/IIILI) yqeﬁnoifl AUCHHUIIINHbI:

l'ocynmapcTBo U ero poib B HMOJUTHUECKON cucteme oOuiectBa. [loHaTHe mpaBoBeAeHUs U IpaBa.
Oco0eHHOCTH TPABOBOTO PETYIHPOBaHUS Oynaymied mpodecCHoHANbHOU aesaTenbHOCTH. OCHOBBI
MeXAyHapoAHOro mpaBa. OCHOBBI KOHCTUTYIHMOHHOTO npaBa P®. OCHOBBI Irpa’kJaHCKOTO IMpaBa
P®. OcHoBbl cemelinoro npasa P®. OcHoBbl TpynoBoro npasa P®. OcHOBBI aAMMHUCTPATUBHOTO
npaBa P®. OcHOBBI yroyioBHOTO TpaBa P®. OcHOBBI 3K0JI0rHYecKoro npasa PO.

®opmMa NPOMeKYTOUYHOM aTTeCTAlMU: 3a4ET

Koabl popmupyembix (cpopmupoBaHHbIX) Komnerenuuii: OK 4, 7

b1.5.05 DxoHomuka
Hean u 3a1a4n y4eOHOM M CHMIIIIHHBI:
N3ydenue qucuuIuiHbl "IKOHOMUKA U OCHOBBI MEHEKMEHTA" MMEET CBOEH 1eIbI0 TOJITOTOBUTH
BI)ICOKOKBaJII/I(l)I/IHI/IpOBaHHI)IX CIICUAJIMCTOB, O6JIa[[aIOHII/IX 3HaHUAMU, IIO3BOJJIAOINMU
OpPUEHTHPOBATHCS B DKOHOMHUYECKHX CHUTYAIMSIX >KU3HENEATENbHOCTH JroAeil. s peanuzanuu
STOW IENHM CTaBATCS 33Ja4M, BHITCKAIONIME W3 TOCYJAapCTBEHHOTO 00pa30BATEIBHOTO CTaHAapTa
BBICIIETO TPO(ECCHOHATBFHOTO 00pa3oBaHus MO AWCHUIIIMHE "DKOHOMHKAa UM OCHOBBI
MEeHeKMeHTa":
- YSICHUTh 9KOHOMHYECKHE OTHOIICHUSI U 3aKOHBI Pa3BUTHUS SKOHOMHUKH;
- HU3YYUTb SKOHOMHYCCKUC CHUCTCMbI, MHUKPO- U MAKPOIKOHOMHUYCCKUC HpOGHGMBI, PBIHOK,
B3aUMOCBSI3b PHIHOYHOTO CIIPOCAa U PHIHOYHOTO MPETI0KEHHUS;
- YCBOUTH HNPHUHOUII PANHOHAIBHOTO SKOHOMHUYCCKOTO IIOBCACHHA PA3HBIX XO03IHACTBEHHEIX
CyOBEKTOB B YCIIOBUSX PHIHKA;
-  YACHUTH 3aKOHOMCPHOCTH q)YHKIII/IOHI/IpOBaHI/Ifl opraHusanv, MNOPUHOUIIBI B3aUMOCBA3HU
3JIEMEHTOB CUCTEMBI YIIPaBJICHUSI OpraHU3alliy;
- U3y4YUTh OCHOBBI IUTAHUPOBAHMUSI, OpTraHU3aLUH, KOHTPOJIS 1 MOTHUBALIMU B YIIpaBIeHUH (PUPMOI;
- YSICHUTH CYILIECTBO OCHOBHBIX acCIEKTOB TioOanu3aimuu U (YHKIIMOHMPOBAHHS MHUPOBOMN
3KOHOMUMKMU.
Mecto yueoHoit nucuuniauabl B cTpykrype OOIIL: (1uki, K KOTOpOMY OTHOCUTCS TUCITUTUIMHA)
JTUCIUTIITNHA 6a30BOM YacTH.

Kpartkoe conep:xanue (IuaaKTHYeCKHE eIMHULbI) Y4eOHON JUCHUIIJIMHBI:

Brenenue B sxoHOMuYeckyro Teoprto. COOCTBEHHOCTh 1 9KOHOMHUUYECKHE CHCTEMBI. OCHOBBI
PBIHOYHOM 3KOHOMUKH. [TpOrU3BOACTBO, SKOHOMUYECKUE PECYPCHI U u3aepkku. Cripoc u
npemioxenue. KonkypeHus u MoHomnoius. Peiaky hakTopoB mpousBoacTBa. Kanuran, mpuObUib 1
s dexTuBHOCTH HupMbl. CTAaHOBIEHUE U pa3BUTHE MeHeKMeHTa. OpraHn3allMOHHBIE CTPYKTYPHI
yrnpasiieHusi. MoTuBanus nepconaia. HarmonaiabHast 53KOHOMHKA U €€ POCT. MaKkpO3IKOHOMUYECKAst
HECTaOUIBHOCTD. JIeHeKHO-KpeAUTHAS U OAHKOBCKAsi CUCTEMBI. JI0XO/IbI U YPOBEHB KU3HU
HaceJeHus: DKOHOMHYECKask POJIb TocyaapcTBa. MupoBas 5KOHOMUKA

DopMa NPOMEKYTOYHOM ATTECTALUM: DK3aMEH

Koabl popmupyembix (cpopmupoBanHbix) komnerenuuii: OK-6

b1.5.06 MaTremaTHKa
esn u 3a1aun y4eOHOM JUCUMIIIUHBI:
B pesynLTaTe I/I3y‘-IeHI/ISI JUCHUITIIMHBI CTYI[CHT JOJI2KCH BJIaJACTh OCHOBAMHW MAaTCMATHUKHU B O6I>CM€
HEOOXOMMOM MM JIJIs BJIAJICHUS MaTEMAaTHUYECKUM amnapaTtoM HayKH O MaTepuaiax Jyisi o0paboTKu
I/IH(bOpMaI_[I/II/I 1 aHaJIn3a XUMHNYCCKHUX, (1)I/I3I/I‘-IGCKI/IX, YUCJICHHBIX JAHHBIX, MCXaHUYCCKUX CBOI>'ICTB
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MaTepHalioB;, YMETh MCIIONb30BaTh MAaTEeMAaTHUECKUH ammapar B CBOCH NpodecCHOHAIbHOW U
Hay4YHOU JAESITEJbHOCTH, MOJYYUTh HABBIKM MAaT€MaTHUYECKOrO0 MBIIUICHUS, IMOCTAaHOBKM 3ajad,
MOCTPOCHHS JIOTHYECKH 0OOCHOBAHHOTO PEIICHUSI.

MecTo y4yeoHoii qucunauHbl B cTpykrype OOIL: (UK, K KOTOPOMY OTHOCHTCS TUCIMIUIMHA)
IUCUUIUIHA 0a30BOW YaCTH.

Kparkoe conepskanue (IMIaKTHYECKUE eIMHUIbI) Y4eOHOM QM CIUIIINHBI:

OObikHOBeHHBIE MU depeHanbable  ypaBHeHUA. JluddepeHnuanbaple  ypaBHEHHS IEPBOTO
MOPSAJIKA B YaCTHBIX IPOM3BOAHBIX. THUIBI ypaBHEHUI BTOPOrO MOPSAIKA B YACTHBIX NPOU3BOJIHBIX.
[IpuBenenne K KAHOHMYECKOMY BHIY. YpaBHEHHE KOJIeOaHUS CTPYHBL. Y paBHEHUE
TEIUIONPOBOAHOCTU. 3anavya Jupuxiue s Kpyra. Pasnuusbele 3agaun 1 quddepeHuanbHbIX
YPAaBHEHUN B YaCTHBIX IIPOU3BOAHBIX. BBenenue B Maranaims. HeompeneneHHBIM HMHTErpail.
OnpeneneHubiii uHTerpan. OYHKIMM HECKOJIBKHX IEPEMEHHBIX. PSIbl: 4YHCIIOBBIE, CTEHEHHBIE,
@ypre. Unterpan @ypse. Kparusle unTerpansl. KpuBonuMHeHble U TOBEPXHOCTHBIE MHTErPAJIBI.
Jluneiinas anrebpa. Bekropnas anreOpa. AHaJUTHUYECKass TeOMETpUs Ha  IUIOCKOCTH.
AHanTHYECKasi TEOMETPUS B IPOCTPAHCTBE.

OYHKIIMM KOMIUIEKCHOTO MepeMeHHOro. (OCHOBHBIE 3JeMEHTapHble (QYHKIMH KOMILIEKCHOTO
nepemeHHoro. [luddepennupoBanne (QyHKIUHM KOMIUIEKCHOTO IE€PEMEHHOT0. AHAIMTHYeCKas
¢byukmusa.  duddepenumnan. WurerpupoBaHne  QyHKIMH  KOMIUIEKCHOTO — IEPEMEHHOTO:
OTIpeJieNIeHUe, CBOMCTBA M TNpaBuia BeIYHMCIeHUs uUHTErpana. Teopema Komm. IlepBooGpasnas u
HeomnpezaeneHHelii uHterpain. ®opmyna Heiorona-Jleitbnuna. Wurterpan Kommu. WHTerpanbHas
dopmyna Komm. YuciioBsie psasl B KOMIUIEKCHOH TutockocTH. CteneHHbie psnbl. Psg Telinopa B
KOMIUIEKCHOU TuiockocT. Hynu ananutndeckoit pynkuun. Psan Jlopana. Knaccudukanust ocoObix
Touek. CBsi3b MEXIy HyJIeM M MoiocoM (QyHKIUH. [ToHsTHE O BblUETaX M OCHOBHAs TEOpeMa O
BbIUETax. BeluncieHre BbIYETOB

[Ipeamer Teopum BeposiTHOocTe. CiydaiiHble COOBITHS M WX KiIaccu(ukanus. DJIEMEHTHI
komOuHaTopuku. CBolicTBa BeposiTHOcTe. HezaBucumocts coObiTuil. I[loHATHS —caydaiiHON
BEJIMYMHBI. 3aKOH pacIpeieseHus cilydaiiHoi BenuunHbl. OyHKIUS paclpeiesieHus U ee CBOMCTBa.
IInmoTHOCTE pacnpenencHuss U ee CBOWCTBA. UMCIIOBBIE XapaKTEPUCTUKHU CIy4YaWHBIX BEIUYMH.
Koppensimmonnsiit momenT. Koadduiuent xoppensuuu. IloHATHE MHTEpBaIbHOTO OLEHUBAHUS
napameTpoB. JlOBEpUTEIbHBIE WHTEpPBalbl I IapaMETPOB HOPMAJIBHOIO PacCIpeIeIeHUs.
IIpoBepka cratuctuyeckux runores. IIlpoBepka runores o 3akoHe pacupeneaeHus

dopmMa NpPoOMeKYTOYHOM aTTeCTALMM: SK3aMEH

Koabl popmupyemsbix (cpopmupoBannbix) komnerenuuii: OK 3,7

b1.5.07 ®Pu3uka
ey u 3a1aum y4eOHOM JUCUMIIIUHBI:

Llenb: pa3BUTHE y CTYAEHTOB (PU3MUYECKOTO MOAXOAAa K PACCMOTPEHUIO PA3IMUYHBIX MPOOIEM U
ABJICHUH. 3ajaua - oOuiee pa3BuUTHE U (HOPMHUPOBAHHME ECTECTBEHHOHAYYHOTO MHPOBO33PEHUS,
SICHOT'O MIPEJICTABJICHUS O BOBHUKHOBEHUHU M Pa3BUTHU (PU3NYECKUX UJIEH B X B3aMMOCBSI3H.

Mecto yueoHoii qucuumiauHbl B crpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS TUCHUIUIMHA)
JUCUUIUIMHA 0a30BOW 4acTH.

Kparkoe conepkanue (IMIaKTHYeCKUE eIMHUIbI) Y4eOHOM TN CIUIIINHBI:

[Ipeamer U MeTOABI CTATUCTHUYECKOM MEXaHUKU W TepMoAMHAMUKH. OCHOBHBIE paclpeieleHus
CTaTUYECKOI MEXaHHKHU PaBHOBECHBIX cucTeM. OOpaTumMble U HeoOpaTuMbIe nporecchl. OCHOBHbBIE
ypaBHEHUS TEPMOJMHAMUKH VISl KBA3UCTATHUECKUX MPoLeccOB. TepMoAMHAMUYECKHUE CUCTEMBI BO
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BHEITHUX OJJICKTPUYECKUX W MATHUTHBIX MOJIAX. TepMoIuHAMUYECKHE TMOTCHIHANBL. Teopus
GbayKTyammii.

Onektpuueckuil 3apsia. 3akoH Kyrnona. DiekTpuueckoe IMojie U €ro HampsKeHHOCTh. Teopema
l"aycca. [luBepreHnuns 3JIeKTPUIECKOTO MOJIsL. DIESKTPUYSCKHA TTOTEHIMAN. ['palueHT moTeHIHania.
OkBunoreHuuani. OCHOBHBbIE ypaBHEHHUS DJIEKTPOCTATUKHU. ['paHuuHbIE  YCIOBHS  JUIS
AJIEKTPUUYECKOTO ToJs. MaremaTnueckass (QOpPMYJIHMpPOBKAa 3agad  3JEKTPOCTATUKUA. DHEPTHUs
CUCTEMBI 3apsIIOB. DIEKTPUUCCKUH TOK.

®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4€T C OLICHKOM, IK3aMEH

Koabl popmupyemsbix (cpopmupoBannbix) komnerennuii: OITK 1,2

b1.5.08 UudopmaTnka
Hean n 3aga4n y4eOHOM JMCHUILIHHBI:

Lemp kypca - copMupoBaTh y CTyJAEHTa MOJHYIO CHCTEMY IPEICTABICHUH O poin
MH(GOPMALMOHHBIX IPOLIECCOB B (DOPMUPOBAHMM COBPEMEHHOH HayyHOW KapTHHBI MHUpA, POJIHU
MH(POPMAIMOHHBIX TEXHOJIOTHHA U BBIYMCIUTEIBHON TEXHUKH B Pa3BUTUU COBPEMEHHOTO OOIIIECTBA;
o0ecreynTh MPOYHOE U CO3HATENBHOE OBJIAJCHHME CTYJIEHTaMU OCHOB 3HAaHMH O Iporeccax
MIOJIy4eHUs1, NpeoOpa3oBaHMsl, NEpeJaud U HCIOJIb30BaHMsSI WMH(GOpMalUu; MPUBUTH CTYAECHTaAM
HaBBIKM  CO3HAaTE€JIBHOIO W PAlMOHAIBHOIO  HUCIOJIB30BAaHUS  KOMIIBIOTEPOB B CBOEH
HCCIIe10BATEIbCKON, y4eOHOM U MpodecCHOHANBHOM eI TeTbHOCTH.

Mecto y4yeOHoil nucumiIuHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
JAUCLUIUIMHA 0a30BOM YacTH.

KpaTKOC CoAECpKaHUEC ()II/I)_IaKTI/I‘leCKHe e}II/IHI/IlII)I) y‘leﬁHOﬁ AUCHUIIINHbI

Henmu u 3agaun MapopmaTtnku. MatemaTndeckue ocHOBBI HH(popmatuku. [IpuknanHbie aceKThI
nndopmatuku. [Iporpammuoe obecrieueHre NEPCOHATBLHOTO KOMIBIOTEpA. TEeXHOJIOTHH CO3/IaHuUs
ANEKTPOHHBIX JOKYMEHTOB. OJIEKTPOHHBbIE TaOMUIBI M TAKeThl MpOorpaMM OOpabOTKH U
BU3yaJIU3aIliU PE3yIbTAaTOB AKCIIEPUMEHTA. DJICKTPOHHBIC 0a3bl M OaHKH AaHHBIX. COBpEeMEHHBIE
TEHJICHLIUU Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHI.

®dopMa NpPoOMeKYTOUHOM aTTecTALMHU: YK3aAMEH

Koabl popmupyembix (chopmupoBannbix) komnerenumii: OITK 8

b1.5.09 Pycckuii I3bIK M KVJILTYPA PEYH
esn u 3a7a4u y4eOHOM QM CUMIIIHHBI:
Benymas nens kypca "Pycckuil s3Ik U KyJbTypa pedH" COCTOUT B O3HAKOMJIEHUHU CTYJIEHTOB C
OCHOBaMH KYJIBTYphl YCTHOTO M MUCHMEHHOTO OOIICHHS, HAYAJIbHBIMU IOJOKEHUSIMH TEOPUU U
MPAKTUKA KOMMYHHKAIMU, B (DOPMHUPOBAHUM OCHOBHBIX IUHTBUCTUYECKUX M PEUEBEAUECKHX
3HAHWI: HOPM JINTEPATYPHOTO SI3bIKa, OCOOCHHOCTEN CTUJIEH peur, STUKETHBIX KOMMYHHUKATHBHBIX
HOPM.

OcHOBHBIE 3a/1a4u Kypca:

1. copmupoBaTh mpencraBieHHe 00 OCHOBHBIX HOPMAax PYCCKOTO S3bIKa, HOPMaxX PYyCCKOTO
pEYEBOro 3THKETA U KYJIbTYpPhl pyCCKOM peun,

2. chopMHpOBATH CPEAHETUTEPATYPHBINA THII PEUEBON KYJIbTYPhI IUYHOCTH,

3. pa3BuUTh KOMMYHUKAaTHBHBIE CIIOCOOHOCTH, C(OPMHUPOBATH IICHXOJIOTHYECKYI0 TOTOBHOCTH
3¢ (PEKTUBHO B3aMMOJICHCTBOBATh C MAapTHEPOM MO OOIICHUIO B PasHBIX CUTYaIUsX OOLIeHu,
coOmo1aTh 3aKOHBI A()PEKTUBHOTO OOIICHMS,

4. pa3BUTh UHTEpEC K OoJiee TIIy00KOMY M3YUYEHHUIO POJHOTO S3bIKa, BHUMAHHE K KYJIbTYpe PYCCKOU
peun.
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MecTo y4yeOHoi# AucunanHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS IUCLMIUIMHA)
oOsi3aTenpHas AUCHUILIMHA BAPUATUBHOM YaCTH.

KpaTlcoe coaecpkaHue ()IHL[aRTI/I‘leCKI/Ie e)IPIHI/IIILI) yqeﬁnoifl AUCHHUIIINHbI:

CoBpeMeHHBbII pycckHil 361K U GOPMBI €ro cyiiecTBoBaHusA. KynbTypa peun. ACHEKThl KyIbTyphbl
pedyu: HOPMATUBHBIM, KOMMYHHMKAaTUBHBIA M JTHYeCKUU. IlIoHATHE O A3BIKOBOM Iacnopre
TOBOPSIIEro, s3bIKOBOM Jsn4yHOCTH. Crneunduka HayuyHoro ctuis. Opdosnuueckue HOPMBIL.
Jlexcuueckue HOpMbL. Mopdonorunyeckre HopMbl. CHHTaKCHYECKas COYETaeMOCTh

®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4ET

Koasl popmupyemsix (copmupoBannbix) komnerenuuii: OK 5, 6; [TK-1

b1.5.10 O01mas ¥ HeoOpraHn4YeckKas XuMus
Hean n 3aga4u y4eOHOM QM CUMILIAHBI:
Llenp oOmield XxumuHu — CHOPMHUPOBATH y CTYACHTA TMOJHYI CHCTEMY IPEACTAaBICHUN 00 0OImX
KA4eCTBCHHBIX M KOJHMYCCTBCHHBIX 3aKOHOMEPHOCTSAX IPOTEKAHHUS XHMHYECKHUX IIPOILIECCOB H
SIBJICHUH B Pa3IUYHBIX (PU3UKO-XUMHUYECKUX CUCTEMaX, OMUPAsICh MPU 3TOM Ha (PyHIaMEHTaJIbHbIE
MTOJIOYKEHUS (PU3UKKU ¥ XUMHUH.

OCHOBHBIE 334U

- IIO3HAKOMHUTH Y4YaAIIUXCA € OCHOBHBIMHU 3daKOHaMH IPOTCKAHUS JIFOOBIX (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX
IMponeCcCoOB BO BPCMECHU U 3aKOHOB YCTAHOBJICHHUA XUMUYCCKOTO U (1)a3OBOFO PAaBHOBCCHUA,

- 1aTb OCHOBBI YUCHUA O paCTBOPAX, BKIIOYAAd PACTBOPHI 3JICKTPOJINUTOB;
- O3BHAKOMHUTDH CTYJACHTOB C MOJCIIMH CTPOCHHA aTOMA U Pa3/IMdYHbIMU TUITaMU XHUMHYISCKOM CBs3U,

- AaTb HpCACTABJICHUC O CHGI_II/I(I)I/IKG TBECPAOTr0o COCTOSAHHSA BCIICCTBA, paACCMOTPETH OCHOBLI (1)I/I3I/IKO'
XUMHYECKOT'O aHajlin3a U OCHOBHBIC THUIIBI AUarpaMM COCTOSTHUS.

Ilenp u 3a7aua HEOPraHUYECKOW XUMHUHU COCTOMT B M3YUYECHHH CBOMCTB DJIEMEHTOB M 00pa3yeMbIX
MMU COCJIMHEHUN Ha OCHOBE TOJIOKEHHH o0meit xumun. B ocHoBy monoxen Ilepuomnueckmii
3aKOH KaK OCHOBAa XMMHUYECKOM CUCTEMATHKHU.

Mecto yueOHoil nucuumiuHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS TUCHUILUIMHA)
JMCLUUIUIMHA 0a30BOM YacTH.

KpaTKOC CoAECpKaHUE ()II/I)_IaKTI/I‘{eCKHe e}II/IHI/IlII)I) y‘leﬁHOﬁ AUCHHUIIINHbI

PaccmatpuBaercs kimaccupuKanusg XUMHYECKHX JJIEMEHTOB, MPOCTHIX, OMHAPHBIX M CIOXKHBIX
XUMUYECKUX coenuHeHnid. Jlaercs oOmias XapakTepucTHKa rpymm 3yieMeHToB [lepumoamueckoit
cuctembl. M3ydaroTcsi OCOOEHHOCTH XHMMHUU KOHKPETHBIX 3JIEMEHTOB M UX HambOosee BaKHBIX
coequHeHnil. PaccmaTpuBaeTcss XHMMUSA pPAJMOAKTUBHBIX M CHHTE3UPOBAHHBIX SJIEMEHTOB.
VYaensercs BHUMaHUE M3yYEHUIO MyTel pa3BUTHS HEOPTaHMUYECKON XUMUU, MpoOdIeMe MOTydeHHS
HOBBIX HEOPraHMYECKUX BEIIECTB C 3apaHee 3a/JaHHBIMH CBOWCTBAMHU, B TOM 4HCIE U B (Gopme
HaHOMAaTepHAaIOB (TIOTYIPOBOAHUKY, PEPPUTHI, HEOPTAaHUYECKHE MOJUMEPHI U T.I1.).

dopma NpOMeKYTOYHOM aTTeCTALMM: SK3aMEH

Koas! popmupyemsix (cpopmupoBannbix) komnerennmii: OIIK 1, 2

bl.b.11 Oprannyeckass XMMHSA
ey u 3a1aun y4eOHOM JUCUMIIIUHBI:
O3HAKOMUTH CTYI[GHTOB C OCHOBHBIMH KJIaCCaMH OpFaHI/I‘-IGCKI/IX COG,Z[PIHCHHfI, CHOCOGaMI/I nx
MoTydeHus1, PU3NUECKUMH U XUMUYECKUMH CBOMCTBAMHM, a TAK)KE€ BO3MOYKHOCTSIMHU MPAKTUUECKOTO
HpI/IMeHeHI/ISI.
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MecTo y4yeOHoi# AucHunIuHbI B cTpyKkType OOIL: (11K, K KOTOPOMY OTHOCUTCS AUCIUILIMHA)
OUCHUILTMHA 0a30BOM YacTH.

KpaTlcoe coaecpkaHue ()IHL[aRTI/I‘leCKI/Ie e)IPIHI/IIILI) y'{eﬁnoifl AUCHHUIIINHbI:

OcHOBHbIE  TOHATUS ~ OpPraHWYecKOM  XUMHH.  YTieBomopoabl.  ['anoreHncoxaepikaiue
(YHKIIMOHATBHBIC TPOM3BOJHBIC YIJIEBOIOPOAOB. Kucnopomaconepxkaiie ¢GyHKIIMOHATLHBIC
MIPOU3BOJIHBIC YTJIEBOJIOPO/IOB. A3zoTconepxaiue (GyHKIIMOHATIbHBIE IIPOU3BOHBIE

yraeBoAopoAoB. [eTepodyHKIIMOHAIBHBIE TPOM3BOIHBIC YIIEBOIOPOJOB. [ 'eTeponukindeckue
coequHeHus. benku, HyKIeMHOBbIE KUCIIOTBHI

dopma NpoMeKYTOUHOI aTTeCTALMM: SK3aMEH
Koanbl popmupyembix (cpopmupoBanubix) komnerenumii: OIIK 1, 2
Bb1.5.12 CoBpeMeHHAasi AaHAJIUTHYECKAST XUMMUSI

Leau u 3a1a4u y4eOHOM QM CUMILTUHBI:
Lenb - oOyueHue CTyZeHTOB OCHOBaM COBPEMEHHOM aHaTUTUYECKON XUMUHU.

3ajaya HACTOALLIEr0 Kypca COCTOMT B TOM, YTOObI Ha OCHOBAHMM IOJIyYEHHBIX TEOPETUYECKUX
3HaHUH U MPAKTHUYECKOI0 METOAAMU XMMUYECKOI0 aHAJIN3a CTYAEHThl MOTJINA MIPABUIILHO BBIOUPATh
METOJl aHajJu3a B COOTBETCTBHM C IIOCTABICHHOW Iepel HUMHU IpoOieMoH, pa3paboTaTh cxemy
aHaJIM3a, IPAKTUYECKH ITPOBECTH €r0 U HHTEPIPETUPOBATh MOJYyYEHHbIE PE3yIbTaThI.

Mecto yueOHoil qucuumiIuHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
JMCLUUIUIMHA 0a30BOM YacTH.

KpaTKOC CoaEcpKaHue ()II/I)IaKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIINHbI:

Ananutnueckass XuMHsa. OCHOBHBIE TIOHATUS M ONPENENIECHUA. TeOopeTHYeCKHEe OCHOBBI
AQHAJIMTUYECKOW XUMHUU. XMMUYECKHE METOJbl aHainu3a (TUTPUMETPUsI U rpaBUMETpusi). OU3NKO-
XMMHAYECKHEe MeTOJbl aHaiu3a (cmekTpodoroMeTpuss U (HOTOMETpHs, IOTEHLUOMETpPHS,
xpomatorpadust). DIeKTPOXUMUYECKHE METO/Ibl aHAIN3a. XpoMaTorpaduueckue MeTobl aHaIU3a.
CHeKTpOCKONMYECKNE METOABl aHalu3a. ABTOMATH3alMs XMMHYECKOro aHanusa. lIpuMeHenue
OBM B a”amuTHuyeckoi xumuu. KnHernyeckue MeToabl aHaian3a. MeToabl JIOKAILHOIO aHaInu3a |
aHaJIN3a IOBEPXHOCTH.

®dopMa NpPOMeKYTOUHOM aTTecTALMHU: YK3aAMEH

Koasl popmupyemsix (cpopmupoBannbix) komnerenuuii: OIIK 2, 3

Bb1.5.13 CoBpeMeHHast huznyeckass XuMus

esu u 3a7a4u y4eOHOM JMCUMIIIHHBI:

Lenp uzydeHus: AUCHUTUIMHBI:

chopMHUpPOBATh CUCTEMY 3HAHHWHN O (yHIAMEHTAIBHBIX 3aKOHAX MPOTEKAHUS (PU3UKO-XMMHYECKUX
MPOLIECCOB U XUMUUYECKHUX PEaKIIUi

OcHOBHBIE 3aJ1a4u Kypca:

- 1aTb OCHOBBI XUMHYECKOU U 2JIEKTPOXUMHUYECKON TEPMOJUHAMUKH, B TOM YKCIIE TEPMOJANHAMUKH
TBepAO(Da3HBIX peaKlnii;

- IO3HAKOMUTH C YYCHHUEM O XUMUYECKOM U (ha30BOM PaBHOBECHH,

- IaTh OCHOBBI YU€HUS O pacTBOpax

MecTo y4yeOHoi# AucunanHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS AUCLUILIMHA)
IUCHUIIINHA 0a30BOI 4aCTH.

Kparkoe cogep:kanue (InAaKTHYeCKHe eIMHUIBI) Y4eOHOH IMCIUIIJIMHbI:

3akOHBl TEPMOJMHAMUKH. XHUMHUYECKO€ paBHoOBecue. Da3oBble paBHOBECHS. PacTBOpHI.
TepMmoauHamuka
TBepAoMdasHbIX peakuui
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®opmMa NPOMEKYTOYHOM aTTECTALMHU: 3a4€T C OLCHKOM, IK3aMEH

Koabl popmupyembix (cpopmupoBanubix) komnerennuii: OIIK 2, 3

Bb1.5.14 CTpykTVpHasg XUMHS U KPUCTAJLIOXUMUSA

Ienn u 3aga4n y4eOHOM TUCHMIINHBI:

OcHOBHOW 3ajgauell Kypca CTPYKTYpHOH XHMMHUHU (CTEPEOXHMMHH) SBISETCA H3JI0KEHHE
o0IIeTeopeTHecKoro (yHIaMeHTa MPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYJI U KpPUCTAJIIOB.
PaccmarpuBarorcss o01IeTeOpeTHYECKUe KOHUEMINHY, 3aKOHbI, TEOPUH, TaKHE, MAaKPOCKOIIMYECKUE
NPU3HAKH KPUCTAJUIOB, CUMMETpPHUSl KaK BCeoOIee CBOMCTBO MPHUPOJBI, AJIEMEHTHl CHMMETPUHU
IIEPBOTO0 ¥ BTOPOIO POJA, TOYEUHBIE I'PYMIbI, KJIACCHl CUMMETPUH, TPAHCIALUOHHAS CUMMETPHS,
CHHTOHUH, peleTKu bpaBs, mpsimas u oOpaTHbIE PELIETKH, TEOPHs XUMHUYECKOTO CTpPOCHUS,
XMMHMYECKasl CBSI3b, IPOCTPAHCTBEHHBIE I'PYIIIBI, TEOPUS IUIOTHEHIINX IIAPOBBIX YINAKOBOK, 3aKOH
IIOCTOSIHCTBA JIBYTPaHHBIX YIVIOB U T.J. V3yueHue pas3nenoB CTPyKTypHOM XUMHHU (CTEPEOXUMHUH)
peciaeayeT Lenb Pa3BUTh y CTYIAEHTOB IPOCTPAHCTBEHHOE XHMHUYECKOE MBILIUICHUE, HAYy4UTh
TEOPETUUYECKOMY MOJXOAY K Hay4HbIM NpoOjieMaM M KPUTHYECKH BOCIPHUHHUMATh, Ka3ajoch Obl,
He3bI0IeMble XMMUYECKHE TEOPUH, T.K. BCE OHM HEM30EKHO YTOUHSIOTCS CO BPEMEHEM.

[lenp m 3amaya KPUCTAUIOXMMHUHM COCTOMT B M3Y4YEHMHM 3aBHCHMOCTH IPOCTPAHCTBEHHOIO
CTPOEHUS BELIECTB, UX (PU3MKO-XMMHUUYECKHX CBOMCTB B 3aBUCMMOCTH OT THUIIAa XUMHUYECKOW CBS3H,
KOTOpasi PEAIM3yeTCsl MEXAY CTPYKTYPHBIMM €IUHHLAMH BEUIECTBA. B OCHOBY IIOJIOKEHBI
cBOMcTBO cummerpun u Ilepuonnyeckuil 3akOH Kak OCHOBA XHMHUYECKOM CHCTEMAaTHKHU.
PaccmarpuBaercss kimaccuukanusi CTPYKTYPHBIX THIIOB M OCOOCHHOCTEH MPOCTPAHCTBEHHOTO
CTPOEHHUSI TPOCTBIX BEIIECTB, a TaKKe OWHAPHBIX U CIOXKHBIX XUMHYECKHX COCIMHEHHH.
N3y4aroTcst OCOOEHHOCTH CTEPEOXMMHHM KOMIUIEKCHBIX COEIMHEHUI W MEeTalIopraHu4eCcKUX
coenuHeHuil. Cepbe3HOe BHUMAHHE YJENAETCS CTEPEOXMMUH M KPUCTAUIOXMMHUHM HauOolee
MEPCTIEKTUBHBIX (DYHKIIMOHAIBHBIX MAaTepHaNIOB. Y AENAETCS BHUMAHUE U3YyUEHUIO NMyTel pa3BUTHS
CTPYKTYpPHOM XUMMHM, NpoOjeMe MOJydeHHs HOBBIX HEOPraHMYECKHX BEIIECTB C 3apaHee
3aJJaHHBIMU CBOMCTBaMHU (TMOJYIPOBOAHUKH, (QEppPUTHI, HEOPTaHUYECKUE IOJUMEPHI, KUIKHE
KpPHUCTaJJIbl, HAHOTPYOKH, HAHOCTPYKTYpPHI U T.I1.).

Mecto yueOHoil nucuumiuHbl B cTpykrype OOIL: (11K, K KOTOpOMY OTHOCUTCS TUCHUILUINHA)
JMCLUIUIMHA 0a30BOM YacTH.

KpaTKOC CoAECpKaHUEC ()II/I)_IaKTI/I‘leCKHe e}II/IHI/IlII)I) y‘leﬁHOﬁ AUCHUIIINHbI

Beenenue. I[lonstue cummerpun. CuMMeTpust Kak BceoOliee cBoiicTBO npupoipl. CTepeoxumus u
KpUCTAIIIOXUMUS. ArperaTHoe coctosinue BeulectBa. Kpucramasl. AMopdHOe U KpHUCTasIn4ecKoe
cOoCTOSIHME  TBEpAbIX  Tel. (OCHOBHBIE  TOHATUS  CTEPEOXMMHMH M KPHUCTAUIOXUMHHU.
MakpocKkonuueckrue MpPU3HAKKM KPUCTAJUIOB. 3aKOH IIOCTOSIHCTBA JBYI'PAaHHBIX  YIJIOB.
Kpucramnorpadpudeckue mnpoeKUH.DIEMEHTbl CHUMMETpUHM KOHE4YHbIX ¢uryp. Coueranue
JJIEMEHTOB CHUMMETPHH.

Tpancnsuuonnas cummetpus. [lonstue 06 snemenTapHoit siueiike. Kareropun u CHHTOHUH.
Q@opmyna m kmacc cummerpud. [loHAaTne o0 TodeuHoM rpynme. POpMBI KPUCTATUIMYECKHUX
MHororpaHHukoB. Ilpocras ¢opma um kxomOuHauus npoctbix ¢opm. Kpucrammorpaduueckoe
nHaupoBanue. CUMBOJIBI Y3JI0B, HampaBJiieHui (pebep) u miaockocTed (rpaneii). Pemerku bpass.
IIpsmass u oOpaTHble pemIETKH. OJEMEHThl CHMMETPUM  KPUCTAUIMYECKUX  CTPYKTYP.
[IpocTpaHCcTBEHHBIE TPYNIIBI CUMMETPUU. TeopHs IUVIOTHEWIIMX MIAPOBBIX yHakoOBOK. OCHOBHBIE
CTPYKTYpHBIE TUIIBI METaNI0B. OCHOBHBIE KPUCTAITIOXUMUYECKHE

0COOEHHOCTH METANINYECKOr0, KOBAJICHTHOTO M MOHHOTO TUIOB CBsI3U. OCHOBHBIE CTPYKTYpPHBIE
TUIIBl HEMETAJUIOB, OWHAPHBIX, TPOMHBIX W MHOTOKOMIOHEHTHBIX coeIuHeHUH. CTpyKTyphl
KOMIUIEKCHBIX M METAJUIOPTaHUYECKUX cOoeanHEeHUN. OCHOBHBIE IIOJIOKEHUS CTEPEOXUMHUHU H
KPUCTAIJIOXMMUM  OpraHmdeckux coenuHeHuil. M3omepusa. CTpykTypa NepCHEKTHUB-HBIX
(GyHKIMOHATNBHBIX MaTepuasoB. Kuakue kpuctauibl. DymiepeHsl. YIiiepoAHble HaHOTPYOKH.
HanocTtpykTypsl.
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®opmMa NPOMEKYTOYHOMN ATTECTALMHU: 3a4€T C OLEHKOU

Koabl popmupyembix (cpopmupoBanubix) komnerenuuii: OIK 2,7

Bb1.5.15 BuicoKoOMOJIEKYJISIPHbIE COeTMHEHUS

He.]'ll/l H 3aJ1a4M yqeﬁﬂoﬁ AUCHHUIIIMHBbI:

AaTb IMPEACTABIICHHUE O II0JIMMEpAxX, HUX CTPYKTYpE€ UM XHMHYECCKOM CTPOCHHUU, crocobax Hux
MOJIY4YCHHUA U CBOMCTBaxX TOMOIIOJIMMCPOB HU  COMNOJIMMCPOB, IMOJIMMCPHBIX TCJaX, (1)I/I3I/IKG
MAaKpOMOJIEKYJI, HAYYUTb CTYACHTOB HCIIOJb30BaTh IIOJIYYCHHBIC 3HAHUA OJId pa6OTI)I C
noJImMepaMu U U3ACIIUAMH U3 HUX, YCTAHOBJICHUA U HX (1)I/ISI/II-I€CKI/IX n (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
XapaKTCPHUCTUK

Mecto yueOHoil nucumiuHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCHUIUIMHA)
JAMCLUUIUIMHA 0a30BON YacTH

KpaTKOC CoaEcpKaHue ()II/I)IaKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIINHbI:

Benenue. OOmue cBeieHUs O BBICOKOMOJIEKYISPHBIX cOeAMHEeHUAX. Du3nKa MmojaruMeposB.
[Tonumepusie Tena. CUHTE3 MOTUMEPOB. XUMHUS TTOJIUMEPOB

dopmMa NPOMeKYTOUHOMN aTTECTANMHU: 3a4ET

Koasl popmupyembix (cpopmupoBanubix) komnerenuuii: OIIK 2

Bb1.5.16 KBanToBasg u cratucruyeckas pusmuka

esn v 3a1aum y4eOHOM JUCUMILIIUHBI:

Henbto m3ydyenus aucuuiuinebl "KBaHTOBas W cTathcThyeckas (u3uka " sSBISETCS U3YUYCHEHHE
CTYACHTaMH OCHOBHBIX HOHSITI/II\/'I, CHGHI/I(l)I/IKI/I KBAHTOBOI'O ABHXKCHUA IJICKTPOHOB, O3HAKOMJICHUC
C JMOCTIKEHUSIMU M TIEPCIIEKTHBAMH COBPEMEHHOW (DU3MKU DJEKTPOHHBIX CHCTEM, JIOCTHXKEHHUE
IIOHHUMAaHUA CBA3U MaKpOCBOﬁCTB BCIICCTBA U ABMXKCHUA MUKPOYACTHII.

OcHoBHbBIC 3alavui U3YyUYCHHUA JUCHUIIIINHBI:

— ¢opMHpOBaHHE Yy CTYACHTOB HEOOXOJUMBIX 3HAHMM W TIOHUMaHUS OCHOBHBIX 3aKOHOB,
ONPEACIISIIOIINX KBAHTOBBIE CBOMCTBA MUKPOYACTHII;

- O3HAaKOMJICHHUE C q)YHI[aMCHTaJ'IBHI)IMI/I INOHATHUAMHU, JIC)KAIOIUX B OCHOBC HpeI[CTaBJ'IeHI/Iﬁ (0)
KBAaHTOBOM ABHKCHHNH YaCTHII,

- q)OpMI/IPOBaHI/Ie IIOHUMaHuA MCXaHHM3Ma BO3HHUKHOBCHHUA MAaKPOCKOIIMYCCKUX CBOICTB
MaTCpHraJIOB KaK CICACTBUA ABUKCHUA MUKPOYACTUL, SPTrOAUIHOCTH CUCTEMbI MHOT'HUX YaCTHII.

Mecto yueOHoii nucuumiuHbl B cTpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS TUCHUILUIMHA)
JMCUUIUIMHA 02a30BOM YacTH.

Kpartkoe coaep:xanue (IuIaKTHYECKHE ¢IMHULBI) Y4eOHOH TUCHMIIIMHBI:

@Oynkius [amunsToHa. Teopust omepaTopoB, BoiHOBas (¢yHkuus, ypaBHenue Illpenunrepa.
OHepreTudeckuil crekTp. Teopust MomeHTa umnyibca. [loreHnnanbabi sk, OcuuiaTop. AToM
BOJOpPOJA. TepMoauHaMHuUeCKHe TMOTEHLMAIbl. OJproaudeckue cucreMbl. Kiaccuueckoe
pacnipenenenne ['ub6ca. KsaHTOBOE pacmpeneneHue ['u66ca. Pacnpenenenne Depmu.
Krnaccuueckas 1 KBaHTOBast TEOPUU TETNIOEMKOCTH.

®opMa NPOMEKYTOUYHOM aTTeCTAlUM: PK3aMEH

Koabl ¢popmupyemsbix (cpopmupoBanHbIx) komnerennmii: OIIK 1, 2

Bb1.5.17 Xumu4deckass dusuka TBepaoro rejia
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Ienn u 3aga4n y4eOHOM TUCHUIINHBI:

@DopMHUpPOBAaHUE Yy CTYACHTOB YMEHUN M HABBIKOB HCIIOJIb30BaHUS (PYHIAMEHTaJIbHBIX 3aKOHOB,
TEOPHI KIIACCHYECKOH M KBAaHTOBOH (DM3MKU TBEPAOTO TEJNa B CAMOCTOSITEIHHON MPaKTHUECKOU
nesaTenbHOCTH. POpMHUPOBAHUE Yy CTYJEHTOB HAYyYHOI'O MUPOBO33PEHHUSI, TBOPUECKOTO MBIILJICHUS
U HaBBIKOB CaMOCTOSITEJIbHOM MO3HABATEIbHOU JESATENIbHOCTH.

MecTo y4yeoHoii ucunauHbl B cTpykrype OOIL: (MK, K KOTOPOMY OTHOCHTCS TUCIMIUIMHA)
IUCLHUILINHA 0a30BOM YacTH.

Kparkoe conepskanue (1MIaKTHYeCKUE eIMHUIbI) Y4eOHOH QU CIUILINHBI:

I'eomeTpus kpucramnuiyeckux pemeTok. @oHoHbl. Moieab CBOOOIHBIX AIEKTPOHOB B KpUCTAJLIaX.
Bounnel bioxa. ITonyknaccuueckast fuHaMuka 31eKTpoHoB. Kiaccugukanus TBepabx Tedl.
JM3eKTpuuecKre CBOMCTBA U30JIATOPOB. DIEKTPOHHAS! CTPYKTYpPa U AJIEKTPUUYECKUE CBOWCTBA
MOJIyIIPOBOJTHUKOB. MarHuTHbIe CBOMCTBA TBEpAbIX Tesl. CBEpXIPOBOAMMOCTD. JlehekThl B
Kpuctaynax. Bo30yxaenus B TBepAbIX Teaax

®opMa NPOMeKYTOUHOI aTTeCTAUMU: YK3aMEH

Koasb! popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 4
b1.5.18 ®u3uka noJaynpoBoAHUKOB U CBEPXNPOBOANMOCTH

Heau u 3a1a4u y4eOHOM QM CUMILITUHBI:
W3ydyeHne cOBpeMEHHBIX MPEICTaBICHUN O (U3UKE CBEPXIPOBOJUMOCTU, O 30HHOU CTPYKTYype
IMOJIYITPOBOAHUKOB, UX BJICKTPUUCCKHUX U ONITHYCCKHUX CBOMCTBAX.

Mecto yueoHoii qucuunauabl B crpykrype OOIIL: (1uki, K KOTOpOMY OTHOCUTCS TUCHUIUIMHA)
IHUCHUILINHA 0a30BOM YaCTH.

Kpartkoe conep:xanue (IuIaKTHYeCKHE eIMHULbI) Y4eOHON JUCHUIIJIMHBI:

30HHas Teopus  NOMYNpoBOAHMKOB. CraTucTuKa CBOOOJHBIX  HOCHUTENeM  3apsna B
MOJYyNIPOBOJIHUKAX. PaccesHue cBOOOJHBIX HOCHUTENEH 3apsiia B IOJIYNPOBOJHHUKAX. SIBIeHMSA
IepeHoca 3apsja B IOJIYNPOBOAHMKAX. PexoMOMHanus CBOOOAHBIX HOCHUTENEH 3apsiia B
MOJIYIPOBOIHUKAX. [I0BEPXHOCTHBIE ANEKTPOHHBIE COCTOSHUSA B MOJIYNPOBOAHMKAX. KOHTaKTHBIE
SIBJICHUS B MOJYNPOBOAHUKAX. [loromenre 3eKTpOMarHiTHOTO U3IYy4eHUs B TIOJIYIPOBOIHUKAX.
JlroMuHecHEeHIMSA  MOJNYNPOBOAHUKOB. DOTO3IEKTPUUECKHUE SBICHHMS B  IOJYNPOBOJHHUKAX.
Beenenne B (U3MKYy  CBEpPXIPOBOJUMOCTH. DONeKTpoJuHaAMHKa  CBEPXIIPOBOAMUMOCTH.
TepMonnHaMuka  CBEPXIPOBOANMOCTH. CBepXNnpOBOJHUKU lro wu 2-ro pona.
BricokoTreMneparypHble  CBEPXNPOBOJHUKU. CBEpXIPOBOAUMOCTH B TIE€TEPOCTPYKTypax U
HaHOMaTepHaiax. Teopuu CBEpXIPOBOAUMOCTH.

®opma IPOMeKYTOYHON aTTECTALMHU: 3a4€T

Koas! popmupyemsix (cpopmupoBannbix) komnerennmii: OIIK 1, 2

b1.5.19 ®u3uKa KOH/ICHCHPOBAHHOIO COCTOAHUS (KMIKOCTH M aMOpP(HbIe CTPYKTYPbI)

ey u 3a1aun y4eOHOM JUCUMILIIUHBI:

SIBIAIOTCS  TEOpPETHYECKOe M IMPAKTHMYECKOE U3yYeHHE OCHOB (DU3MKH KOHJIEHCHPOBAHHOTO
COCTOSIHMSI, BKJIIOYAIOIIUX OOIIME MPEACTaBICHUS O CTPYKType aMOp(HBIX TeT U >KUJKOCTEH, O
nporeccax, MPOUCXOAIIMX BHYTPU M HA MMOBEPXHOCTU TBEPABIX TeJa U KHUJIKOCTeH, 00 OCHOBHBIX
3aBUCHMOCTSIX MEXJy AaTOMHO-3JIEKTPOHHOM CTPYKTYpOW TBEpABIX TelI, WX COCTaBOM U
pa3NUYHBIMH  (PU3MYECKMMH CBOWCTBAMH — MEXAHWYECKHMHM, TEIUIOBBIMHU, 3JICKTPUYECKUMH,
MarHMTHBIMH, OITUYECKUMHU U IPYTUMHU.

MecTo y4yeOHoi# AucunauHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS AUCLUILIMHA)
IUCHUIIINHA 0a30BOI 4aCTH.

Kparkoe cogep:kanue (InAaKTHYeCKHe eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:
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@OpMBI CYyIIECTBOBAaHUS MAaTEpPHUAIOB. MeEKaTOMHOE B3aUMOJCHCTBUE KOHACHCUPOBAHHBIX CPEI.
Tunbel MexxaromMHbIX cBsizedd.  OOpazoBaHue HOBOW (ha3el MexaHU3MBI pOCTa HOBOW (pa3bl.
MogenbHble TPEACTABICHUS O CTPYKType amMopdHbIX MmarepuaioB. OCOOEHHOCTH CTPYKTYpHI.
CrtpykrypHuble JnedeKkTsl B aMOpQHBIX TelaX U METaJUIMYECKUX CTekiax. Tepmuueckas
CTa0MJIBHOCTh METAJUIMYECKUX CTEKOJI. PacueTHas M SKCIepUMEHTaJIbHAs IUIOTHOCTh aMOP(HBIX
ten. Teopust 3arBepiaeBaHMss OpU CKOPOCTHOW 3akanke. Kpurepun. MeTonuku mosydeHHs
METAIINYECKUX CTEKOJI. JKUAKNE KpUCcTalibl

®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4ET

Koabl popmupyemsbix (cpopmupoBanHbix) komnerenuuii: OIIK 8

B1.5.20 be3onacHOCTb KU3HEAEATEILHOCTH

Hean n 3aga4u y4eOHOM QM CUMILIUHBI:

Benymas nenb kypca «be30mnacHOCTb KU3HEIEATEIIBHOCTHY COCTOUT B 03HAKOMJIEHUH CTYAECHTOB C
OCHOBHBIMH T10JIOKEHUSIMHU TEOPUH U MIPAKTUKU ITPOOJIEM COXPAHEHHUs 3/I0POBbs U KHU3HU YEIOBEKa
B TexHocdepe, 3alIUTOi ero OT ONMacHOCTeH TEXHOTCHHOTO, aHTPONOICHHOTO, €CTECTBEHHOTO
IIPOUCXOXKACHUSA U CO3aHUEM KOM(DOPTHBIX YCIOBUHN )KU3HEESTEIbHOCTH

OcHOBHBIE 3a7]a41 Kypca:

1. chopmupoBaTh npeAcTaBIeHHEe 00 OCHOBHBIX HOpPMAax MPO(HIAKTHKH OMACHOCTEH HAa OCHOBE
COIIOCTABJICHUS 3aTpaT U BBITOJ;

2. chopMupoBaTh W pa3BUTh HABBIKA JCHCTBUS B YCIOBHAX YPE3BBIUANHBIX CHUTYAIlMH WU
OIMaCHOCTEH;

3. unenTudukanus (pacro3HaBaHUE) OMACHOCTEM: BUJ] OMIACHOCTEH, BEIMYMHA, BO3MOXKHBIN YI1epo
U ap.;

4. chopMHUpOBATH TICUXOJOTUYECKYIO TOTOBHOCTH A()(PEKTUBHOTO B3aMMOJICHCTBHSI B YCIOBHSIX
Ype3BbIYAHON CUTYallMH Pa3InYHOro Xapakrepa

Mecto yueOHoil nucuumiuHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS TUCHUILUIMHA)
JMCLUUIUIMHA 0a30BOM YacTH.

KpaTKOC CoAECpKaAaHUEC ()II/I)]aKTI/I‘{eCKHe e)II/IHI/IlII)I) y‘leﬁHOﬁ AUCHUIIJIMHBI:

YenoBek u cpena oOuTaHus. Upes3BblyaliHble CUTyallMd: OOIIME TMOHATHS W KJIACCU(PUKALHSL.
Enunast rocynapcTBeHHasi CUCTEMa NPEIYNPEeXACHUS U JUKBUIAIMHN YpPE3BbIYANHBIX CUTYalHH.
ITporuosuposanue obcranoBku npu YC. YC npuponnoro xapakrepa. YC TEXHOTE€HHOTO Xapakrepa
u 3amura or HuX. Heratususle ¢aktopbl TexHocgepsl. UC, cBsizaHHbIE ¢ BHIOPOCOM aBapHUilHO
XMMHUYECKH OIAaCHBIX BEHIECTB. ABapuM C BBIOPOCOM paJMOAKTHBHBIX BeIIECTB. BnusHue
TEXHOTEHHBIX ()aKTOPOB cpe/ibl OOUTAaHUS Ha 3I0POBbE HaceneHus. bezonacHOCTH TPyIOBOM
nestenbHOCTH. Jucnumiuza Tpyna. YcioBus Tpyaa. CpeacTBa CHUKEHHsI BPEJHOTO BO3JEHCTBHUS
TEXHUUYECKUX cucrteM. UpesBblyailHble CHUTyallMM COLMAIbHOrO Xapakrepa. [lcuxomormueckue
acIIeKThl Ype3BbIYAHON CUTyallud. YIIpaBlieHHE O€30MaCHOCTHIO KU3HEAEATEIbHOCTH.

®opMa NPOMEKYTOUYHOM ATTECTANUMU: 3a4ET

Koasl popmupyembix (cpopmupoBanubix) komnerenuuii: OK 9

Bb1.5.21 ®u3uueckas KyJbTypPa U CHOPT

ey u 3a1aun y4eOHOM JUCUMILIIUHBI:

Lenb: dhopmmpoBaHme mM3nYecKkomn KynbTypbl IMHHOCTM U CNOCOBHOCTM HanpaBeHHOro
NCNONb30BaHNSA METOO0B M CPEACTB (PM3MYECKOM KynbTypbl 1 cnopTa aAnga obecneyeHns
NOSTHOLEHHOM counanbHOM U NpodeCcCnoHanbHON OeATENbHOCTH.

3adayu:

1. OBecneyeHme NoHMMaHNA ponun U3nNYeCcKomn KynbTypbl B pasBuTUM NNYHOCTU U NOLTOTOBKE
ee K NpodeccnoHanbHON OeATEeNbHOCTH.
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2. dopmupoBaHue MOTUBALMOHHO-LLEHHOCTHOINO OTHOLLEHUSA K (Pn3nYeckom KyneType,
YCTaAHOBKW Ha 340POBbIA CTUMNb XN3HW, NOTPEOHOCTN B perynspHbIX 3aHATUAX (OU3NYECKUMU
YMpaXXHEHUAMU U CNOPTOM.

3. CnocobcTBOBaHME aganTaumm opraHn3ama K BO3genNCTBUI0 YMCTBEHHbIX Y (PU3NYECKNX
HarpysoK, a Takke pacLUMpPeHnto PyHKLMOHAaNbHbIX BO3MOXHOCTEN (DU3NOSTOMMYECKUX CUCTEM,
MOBbILLIEHUIO CONMPOTUBASEMOCTU 3aLLMTHBIX CUIT OpraHn3ma.

4. OsnageHve wmeToguMkon OPMUPOBAHUSA W  BbINOSTHEHUS KOMMSEKca  YyrpaXKHEHUN
0300pPOBUTENbHON  HAMPaBfEHHOCTM AN CaMOCTOSATENbHbIX  3aHATMWA,  cnocobamu
CaMOKOHTPONSA Mpu BbINOSTHEHNN (PU3NYECKMX HArpy3oK pasfMyHOro xapakrepa, npasuiiamm
MIMYHOW TUIMEHbI, PaLMOHANbHOMO pexuma Tpyaa v oTAabixa.

Mecto y4yeOHoi1 nucumiInHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
IUCHUILINHA 0a30BOi YaCTH.

KpaTKOC CoacpKaHue ()II/I)IaKTI/I‘{eCKI/Ie eI[I/IHI/IIILI) yqeﬁﬂoii JAUCHHUIIIMHBI:

duanyeckan KynbTypa B NpodeccrMoHanbHOM NoarotoBke ctyaeHToB. CoumanbHo-6rnonornyeckue
OCHOBbI aganTauum opraHnama 4yenoBeka K pmMsn4eckorn n yMCTBEHHOW AeATEeNbHOCTU

. OBpas xM13HM 1 ero oTpaxkeHme B NpodeccmoHanbHOM AeATENBHOCTH

O6was dbursmyeckas n cnopTUBHas NOAroToBKa CTyAEHTOB B 0Opa3oBaTefibHOM npolecce
MeToguyeckne OCHOBbl ~ CAMOCTOATENbHbIX  3aHATUA  (PM3NYECKMMU  YNPaXKHEHMAMU U
CaMOKOHTPOb B NpoLecce 3aHATUM

MpodeccroHanbHo-NpuknagHas dousnyeckasn nogrotoska (MIPMT)

dopma NPOMeKYTOUYHOMN aTTECTANMHU: 3a4ET

Koabl popmupyemsbix (cpopmupoBanHbIx) komneTenuuii: OK 8

b1.B.01 JIaGopaTopHblii hu3NYeCKHIi NPAKTHKYM
Ienn u 3aga4n y4eOHOM TUCHHUIINHBI:
Ilenb: pa3BUTHE Yy CTYAEHTOB (PU3UYECKOrO MOJXO0JA K PACCMOTPEHUIO Pa3IMYHBIX MpPOOIeM u
ABNCHUN. 3ajaya - oOuiee pa3BUTHE U (OPMHUPOBAHHME ECTECTBEHHOHAYYHOTO MHPOBO33PEHUS,
SICHOI'O MPEACTABJICHUA O BOSBHUKHOBCHUHN U PAa3BUTUH (1)I/IBI/I‘~IGCKI/IX I/II[GfI B UX B3aHUMOCBA3U

MecTo yueOHo# AucuumiInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCUTCS TUCLIUITIIMHA)
oOsi3aTenpHas AUCUUIIIIMHA BAPUATUBHOM YacTH.

Kpartkoe conep:xanue (IuIaKTHYeCKHE eIMHULbI) Y4eOHON JUCHUIIJIMHBI:

Nzyuenune 3axkonoB Kupxroda. M3mepeHue CONpPOTHBICHUN TPH TOMOIM MOCTHKA YHUTCTOHA.
[IpoBepka 3aKOHOB TMOCJIEAOBATEILHOIO COEIMHEHHUsS TPOBOJHUKOB. IIpoBepka 3akoHOB
MapajuieIbHOTO COEIWHEHUS TPOBOJHUKOB. M3ydeHuWe SBICHUS TEPMOAJIEKTPOHHOW SMHCCHH.
N3ydenue paboThl TPEeXdIEKTPOIHON Mammbl. M3yueHue BIMSHHUS MarHUTHOTO TOJIS HAa BEIECTBA.
CHsTHE IETIM MarHUTHOTO THUcTepe3nca GeppomMarHeTukoB. OnpeneneHrne HEU3BECTHON €MKOCTH,
MOAKJIIOUYEHHON B KOHTYp pe3oHartopa. OmnpenelieHHMe HEM3BECTHOW MHIYKTUBHOCTU. M3yueHue
abCOIIOTHOT'O ¥ OTHOCUTENILHOTO MOKa3aTresnel npeinoMieHus BeuiectB. Onpenenenre nokasarenei
MIPEIOMIICHUS KUJKOCTeH ¢ TOMOIIbI0 pedpakTomerpa. [lomyuenne nHTepPepeHIIMOHHBIX TOIO0C
paBHoii TonuuHbl (Konbua Hetotona). Omnpenenenue IIMHBI CBETOBOM BOJIHBI C MOMOIIBIO KOJIEll
Herotona. Msydyenwe nudpakiuu cBeTa Ha AUQPpPaKIHOHHONW pemieTke. M3ydeHune paboThI
TOHHOMETpA.

®opmMa NPOMEKYTOYHOMN aTTECTALMHU: 3a4€eT
Koabl popmupyembix (chopmupoBannbix) komnerenuumii: OI1K-1, 2; TTK-1

b1.B.02 MeToabl MATEMATHYECKOT0 MOIETHPOBAHHUS
Ienn u 3aga4n y4eOHOM TUCHHMIINHBI:
B xozne n3yueHus quctuiuinHbl «MeToIbl MAaTEMaTHIYEeCKOTO MOJICITUPOBAHUS) CTYACHTHI JOKHBI
OCBOUTH OCHOBHBIC TIOHSTHS, OIPEIACICHUS, TMOJOXKEHUA U TMOJAXOAbl MaTEeMaTUYECKOro
MOJICIIUPOBAHUS, TMPEACTABIATh KJIACCHPUKAIMIO MaTreMaThuueckux mojene. OBnaaersh
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OCHOBHBIMM ~ 3TallaMd, TEXHOJOTUSMU IIOCTPOCHHUS MAaTeMaTH4YECKHMX MOJAENeH, YMEThb
aHAJIM3UPOBaTh OCOOCHHOCTH MAaTEeMAaTUYECKOTO MOJICJIMPOBAHUS B YCIOBHUAX PA3JIUYHBIX THIIOB
HEOIPEICIEHHOCTH, pa3pabOTKU MOJAETeH C NPUMEHEHHEM CTPYKTYpPHOTO M HMHTAI[HOHHOTO
noaxonoB. Cienyer OTMETUTh, YTO JJaHHAs JUCLUIUIMHA UMEET OTPOMHOE 00111e00pa30BaTeIbHOE U
npukiaaHoe 3HaueHus. CerogHs TPYAHO MPEACTaBUTH c(epy UEeIOBEUYECKON AEATENbHOCTH, B
KOTOPOM HE€ HCIHOJb30BAIUCh Obl B TOW MM MHOM Mepe MaremaTuueckue Mmojenu. Bee Ooiee
pacrpocTpaHeHHBIM U 3(()EKTUBHBIM CTAHOBUTCS IPUMEHEHHE MaTEMaTUYeCKOTO MOJICTHPOBAHUS
B HAy4HbIX HCCIICZIOBAaHUSAX, SKOHOMMKE, YIpaBJIEHUH, OMOJIOIMH, UCTOPUH, HE I'OBOpPSA ykKE€ O
¢usuke, xumMuHM, MexaHuke. TakuM o0Opa3oM, CTYAEHTHI JOJDKHBI HAYYUTBHCS HCIIOJIB30BATh
IIOJTyYEHHBIE 3HaHUS U METObI B CBOEH MTPO(heCCHOHAIbHON U HaAyYHOU A€ATeIbHOCTH.

Mecto y4yeOHoi1 nucumInHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
o0s3aTeNbHas IUCLMILIMHA BapUaTUBHON YacTH.

KpaTKOC CoacpKaHue ()II/I)IaKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHUIIINHbI:

OnpepneneHne 1M HasHavyeHMe MOAENUPOBaHUSA. OTanbl MOCTPOEHUA MaTemaTudeckon mogenu. Npumepsl
MaTemaTudeckmx mogenen. CTpykTypHble mogenu. MopgenvpoBaHue B YCIOBUSIX HeonpeaeneHHoCTw.
JInHelHble n HennHeHble mogenu. MogenupoBaHve ¢ UCNOMNb30BaHMEM UMUTALMOHHOMO Noaxoaa

®opMa NPOMeKYTOUHOI aTTecTAlMU: 3a4eT

Koabl popmupyembix (chopmupoBannbix) komnerenumii: OIIK 1, 4; TIK-1

b1.B.03 OcHOBBLI KBAHTOBOI MEXaHUKH
Heau u 3a7a4u y4eOHOM QM CUMILTUHBI:
OOyuaronuiicss JODKEH TOHMMaTh OCOOCHHOCTH OOBEKTOB M SIBJICHUH MHKPOMHpA, YMETh
Ka4eCTBEHHO M KOJIMYECTBEHHO OIMHUCHIBATH MPOCTEHIIIME MHKPOCHCTEMBI U CBSI3aHHBIC C HHUMH
SIBJICHUSI B 00beMe MpoYMTaHHOTO Kypca. OOyyaromuiics MOJDKEH TaKKe OBJIAJETh 0a30BBIM
MaTeMaTHYECKUM araparoM KBaHTOBOW TEOPHUH.

MecTo yueOHol AucuumInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCHUTCS TUCLIUITIIMHA)
oOsi3aTenpHas AUCUUIIIIMHA BAPUATUBHOM YacTH.

Kpartkoe conep:xanue (IuIaKTHYeCKHe eIMHUIbI) Y4eOHO! JUCUMILUINHBI:

KopnyckynspHo-BoinHOBON nyanu3Mm. BonHoBas ¢yHkuus u omneparopsl BenuuuH. IIpocreiimue
3aJ]auu KBaHTOBOW MexaHukd. KBaHTOBaHME BOOPOIONOA0OHOIO HOHA. ATOM B MarHUTHOM TIOJIE.
Crnun

DopMa NPOMEKYTOYHOM aTTECTALUM: DK3aMEH

Koasbl popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 1, 2, 4; TTK-1

51.B.04 KBaHTOBasi XuMusi
Ienn u 3aga4n y4eOHOM TUCHHMIINHBI:
[len JOUCHMIUIMHBL: PAcKpbITh MNPUHIUIBI KBAHTOBOXMMHYECKOTO OMHCAHMSI  CTPOEHUS
XMMHMUYECKUX YacTHI] (aTOMOB, MOJIEKYJ, IOJMUMEPOB); HAYUYUTh HHTEPIPETUPOBAb PE3YIbTAThI
KBaHTOBOXMMMYECKUX PACU€TOB XUMUYECKUX YACTHII.
B 3amaun kypca BXOAWT: MO3HAKOMHUTH CTYAECHTOB C DKCIEPUMEHTAIbHBIMU OCHOBAMHU KBaHTOBOM
XUMHH; HM3Y4UTh MPHUOIMKEHHbIE METOAbl KBAaHTOBOM XHMHH; II03HAKOMHUTh C pEIIeHUEM
IIPOCTENIINX KBAaHTOBOXMMMUYECKHUX 3aJad M C pacdeTaMH IPOCTBIX MOJIEKYJ; OIpPEIEIUTh
KBAHTOBOXMMUYECKHE aHAJIOTH OCHOBHBIX MOHATUHN KJIAaCCUYECKON TEOPHH XMMUYECKOTO CTPOEHHUA.
Mecto y4yeOHoi nucumInHbl B cTpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
o0s3aTeNbHas IUCHUILIMHA BapUaTUBHON YacTH.

Kparkoe cogep:kanue (IuAaKTHYeCKHe eANHULBI) Y4eOHOH M CIUIIIMHBI:
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MHOro31eKTpoHHbIE aTOMBbl. MOJIEKyIIbl. XUMUYECKas CBSI3b. DJIEKTPOHHBIE COCTOSTHUS TBEPBIX
Ten. XUMUYECKUE peaKun

(I)opMa HpOMe)l(yTO‘lHOﬁ aTrTeCTalMu. 5K3aMCH

Koabl popmupyembix (chopmupoBannbix) komnerenumii: OIIK 1, 2, 4; T1K-1

b1.B.05 TepmMoauHaMHKa HEPABHOBECHBIX IPOLECCOB
enu u 3a7a4n y4eOHOH TUCHUILINHBI:
Ilenpto OCBOCHMS JTUCIHUIUIMHBI «TepMoIuHAMUKA HEPAaBHOBECHBIX IPOIIECCOB»  SIBIISACTCS
O3HAKOMIJICHHE CTYJICHTOB C COBPEMEHHBIM NPEJCTaBICHHEM O TEPMOJMHAMUKE HEPABHOBECHBIX
HeOoOpaTHMBIX TPOIECCOB M (OPMHUPOBAHHME HA €r0 OCHOBE HAyYHOr0, TBOPYECKOIO IMOAXOAA K
peH_IeHI/IIO HpaKTI/I‘-ICCKI/IX 3aJad, CBA3aHHBLIX C HCCTaI_[I/IOHapHBIMI/I, HepaBHOBeCHbIMI/I IIOTOKaMH
BEIICCTBA, YHEPTUH U 3apsi/ia B OTKPHITHIX (PU3HMKO-XUMHUYECKUX CHCTEMaX.

3az[aanH, peuracMbIMH B ITPOLECCCE NPCOJaBaHUA JUCHUIIIIMHBI, ABJIAIOTCA:

IMMOJIYYCHHC 3HAHUM O COBPCMCHHBIX MCTOHOJIOTUYCCKUX HAYYHBIX II0AXOJ4X, PCaIM3yCMbIX B
HepaBHOBGCHOfI TCPMOANHAMHUKE W IMPUMCHUMBIX K OIIMCAHUIO OOJIBIIIOT0 KOJIUYECTBA (1)I/ISI/IKO-
XUMHUYCCKUX ITPOLECCOB U SIBJICHUM B npupoac, TCXHUKEC U IIPOMBIIIIIICHHOCTH

HN3YUCHUC OCHOBHBIX 3dKOHOB MU ypaBHeHI/Iﬁ HepaBHOBGCHOﬁ TCPMOANHAMUKHU, HUX 00OCHOBAHHUS U
MCTOJO0B MCIIOJIB30BAHUA ITPH PCUHICHHUHU (bYH,Z[aMCHTaJ'ILHLIX H IIPUKJIAJIHBIX 3a1a4;

(dbopMHUpPOBaHHE YMEHHI NPUMEHEHUS OCHOBHBIX COOTHOIICHUH TEPMOJWHAMUKH HEOOPATHUMBIX
NPOIIECCOB B TEOPUU  HEPABHOBECHBIX  (ha30BBIX  NPEBpalICHHMA ©  HEPABHOBECHOTO
CTPYKTYpPOOOpa30BaHus,

ano6peTeHHe HAaBBIKOB I10 UCITOJIb30BAHUIO IMMOJIYUYCHHBIX 3HAHUH IJIs1 YCTAHOBJICHU A OI[HOSHE[‘IHO?I
CBiA3M MCKAY MOTOKaMH (1)I/I3I/I‘ICCKI/IX BCJIIMYNH (MaCCI)I, OHCPIyUH, 3apsgaa U T.I[.) W BHCIIHUMH
Chuj1aMu, HCP’ICTBYIOII_[I/IMPI Ha CUCTEMY, U IPUMCHCHUIO 3TUX HABBIKOB JISI PCIICHUSA IMPUKIIAIHBIX
3aaa4 MaTCpraIOBCACHNUA

O3HaKOMIIEHHE Oyaynux 0akaaaBpOB ¢ COBPEMEHHBIMHU JOCTHKEHHUSIMH €CTECTBEHHBIX HAyK, TECHO
CBSI3aHHBIX C HEPABHOBECHOM TEPMOAMHAMHUKOW: METOAOJIOTUSAMHU HEIUHEUHOW JIHUHAMHKH,
JETEPMUHUPOBAHHOIO Xa0Ca, TEOPUU CAMOOPTaHU3alMH, TIPUKIAJTHON CUHEPTETUKH.

Mecto y4yeOHoi qucuumiannbl B ctpykrype OOIl: (1uki, kK KOTOPOMY OTHOCHUTCS AMCLMILIIMHA)
o0s3aTeNpHas TUCLUIIMHA BapUaTUBHON YacTH.

Kpartkoe cogep:xxanue (IMAaKTHYECKHE eMHUIbI) Y4eOHOM AU CUMIIIMHBI:

BBeneHue B HEPAaBHOBECHYIO TEPMOJIMHAMMKY. JIMHEWHas HEpaBHOBECHAas TEPMOJUHAMUKA.
Henuneiinas tepmoauHamuka (TepMOJMHAMHKA CHCTEM BJIalIM OT paBHOBecus). Xaoc B
TEPMOJMHAMHUYECKUX CHCTeMax. SIBIEHHMs caMOOpraHu3aluu B (usuke, XUMHHM, OHOJOTHH.
SIBneHust caMoopranu3aluy B 00J1aCTH MaTepHaIOBEICHNS U TEXHOJIOTMHU MaTepUajoB

DopmMa NPOMEKYTOYHOMN ATTECTALMHU: 3a4ET C OLEHKOU

Koabl popmupyembix (chopmupoBannbix) komnerenumii: OIIK 1, 2; T1IK-1

b51.B.06 Kiiaccnueckas MeXaHUKA M METOAbI BLIYHCICHUN

Ienn u 3aga4n y4eOHOM TUCHUIVINHBI:

3amaya HACTOSIIETO Kypca COCTOMT B OBJIQJACHUM OCHOBHBIMU TNPHHIMUIIAMH, MOJCISAMH U
MaTeMaTHYECKUM arapaToM, JEeKAIIUMU B OCHOBE OMMCAHUSA MEXaHMUYECKUX ACIEKTOB JAMHAMUKHU
¢usmueckux cucteM. B 3Ty 3amady BXOAMT 3HaHHWE JIArpaHKEBCKOTO M TaMHJIBTOHOBCKOTO
¢dbopmManu3MoOB, BKJIIOYAs ammapaT KaHOHUYECKUX IMpeoOpa3oBaHuii M (QopManu3M ypaBHEHUH
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'amMunbTOHA, M yMeHHE cOCTaBiATh (yHKuMU Jlarpamka ¥ ['aMHIbTOHA MPOCTEHIIMX CHUCTEM U
pemate  oTBevaromue UM AuddepeHUUanbHbIE  ypaBHEHHs, ONHUpPaschb Ha  CBOMWCTBA
IIPOCTPAHCTBEHHO-BPEMEHHON CUMMETPHUH U CBSI3aHHBIE C HUMM MHTETPaJIbl IBUKEHUS.

MecTo y4yeoHoii qucunauHbl B cTpykrype OOIL: (UK, K KOTOPOMY OTHOCHTCS TUCIMIUIMHA)
o0s3aTenpHas TMCIUILIMHA BapUaTUBHON YaCTH.

Kparkoe conepskanue (IMIaKTHYECKUE eIMHUIbI) Y4eOHOM QM CIUIIINHBI:

O6o006mennbie koopauHatel. Ctatuka. YcnoBue paBHoBecHus. Kunemartuka. CroxeHue TBUKEHUH
Junamuka. [Ipsmas u oOpaTHas 3agaun fuHAMUKA. MIHTErpans! nBrkeHus. JInHeitHbIe KoneOaHusl.
AHanutnueckas MexaHuka. @ynkuus Jlarpamxka. @ynkuus ['amunbrona. J[MHaMuka BpalieHHs
TBepaoro tena. [loHsatue nmorpemHOCTH. YUMCIIEHHBIE METOIbl PEIICHUS CKAISIPHBIX YPABHEHUI.
WNurepniomnsitust. THTEpHONsSIMoHHbIe MHOTOWICHBI. UucinenHoe auddepennupopanne. YucaeHHOS
unterpupoBanue. Ksaapatypusie Gopmyibl. UucieHHble METOIbI PEUICHUS CUCTEM YpaBHEHUU.
Pemenne muddepennmansabix ypaBHeHmid. 3amada Komm. KpaeBas 3amaua. Pemenue kpaeBbix
3a/a4 sl ypaBHEHH MaTeMaTH4ecKOi (U3HUKH.

®opMa NpPOMeKYTOUHOM aTTecTANMHU: YK3AMEH

Koasl popmupyembix (cpopmupoBannbix) komnerenumii: OIIK 1, 4; TTK-1

b1.B.07 Mexannyeckue CBOiiCTBA MaTePUAJIOB
Hesau u 3a1a4n y4eOHOM M CUUTIIIHHBI:
3ajaya HACTOAILLErO0 Kypca COCTOUT B OBJAJCHUM OCHOBHBIMU MPUHUUIIAMH, MOJEISIMU H
MAaTE€MaTUYCCKHUM alIapaToM, JIC)KAIUMHU B OCHOBE OIIMCAHWA MCXAHUYCCKUX ACIICKTOB JUHAMUKHA
(U3MYECKUX CHUCTEM, a TaK)Ke OBIAJICHHE TEOPETUUECKUMHU M MPAKTHUYECKUMU METOJaMH Pacuy€ToB
Ha NPOYHOCTD, JKECTKOCTDb U yCTOI\/'I‘-II/IBOCTI).
Mecto yueoHoii tucuuniuabl B cTpykrype OOIIL: (11K, K KOTOpOMY OTHOCUTCS TUCITUTUIMHA)
oOsi3aTenpHas AUCUUIIIIMHA BAPUATUBHOM YacTH.

Kpartkoe conep:xanue (IuaaKTHYeCKHe eIMHULbI) Y4eOHON JUCHUIJIMHBI:

OcHOBHBIE ypaBHEHHSI TEOPUM YIPYrocTH. PaBHOBecHE CTEpKHEH U IUIACTUHOK. YTIPYTrue BOJHBI.
Mexanu3msl mactuueckoit nedpopmanuu. [Inactuueckas nedopmaiius MOHO- U MOJHUKPUCTAILIIOB.
Pazpymenue. Jlepopmanius u moia3ydectb

®opmMa NPOMEKYTOYHOMN aTTECTAUMHU: 3a4€T, DK3aMEH

Koabl popmupyembix (chopmupoBannbix) komnerenumii: OI1K 1; 1K 2

51.B.08 PeasbHasi CTPYKTYPa MAaTepPHAJIOB
Ienn u 3aga4n y4eOHOM TUCHHMIINHBI:
O3HAaKOMJIEHHE CTYIEHTOB ¢ JedexTamMd B TBEpAbIX Telax, C UX Kiaccupukalue,
XapaKTepUCTUKAMHU, B3aUMOJIEHCTBUEM JIEPEKTOB JPYT C IPYrOM, BIUSHUEM Je(EeKTOB Ha CBOICTBA
TBEPABIX TEJI

Mecto yueoHoit qucuumIuHbl B cTpykType OOIIL: (11K, K KOTOpOMY OTHOCUTCS TUCITUTUIMHA)
oOs3aTenbHas JUCITUTIIMHA BAPUATUBHON YaCTH.

Kparkoe cogep:kanue (AnAaKTHYECKHE eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:

BBenenue: ot naeanbHOTO KpUCTaLIa K peaibHoMy. TodeuHble U olHOMepHbIE 1eeKThl. JledekThl
yIaKkoBKHU. ["paHuIIbl 3epeH U Mexda3Hble rpaHuiibl. [loBepxHOCTH

@®opMa NPOMEKYTOUYHOM aTTeCTANUM: 3a4ET

Koabl popmupyembix (chopmupoBannbix) komnerenumii: 1K 1

B1.B.09 Xumus TBepAOro Teaa
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Ienn u 3aga4n y4eOHOM TUCHUIINHBI:

JlaTb NpencTaBiIeHUe O CTPOCHUH, CBOMCTBAX U METOABI IIOJIyYEHHUS TBEPABIX TEJI, O3HAKOMUTH
CTYACHTOB C OCHOBAMHU TCXHOJIOTMH HCOPIraHUYCCKUX, IMOJIMMCPHBIX U KOMITO3UIITMOHHBIX
MaTEpHAJIOB.

MecTo y4yeoHoii ucunauHbl B cTpykrype OOIL: (MK, K KOTOPOMY OTHOCUTCS UCITUIUIMHA)
o0si3aTenpHas JUCIUTIIMHA BAPUATUBHOM YaCTH.

Kparkoe conepkanue (IMIaKTUYECKUE eIMHUIbI) Y4eOHOM QM CIUIIINHBI:

DHepreTndyeckoe CTpoeHue KpucTaioB. OCHOBBI 30HHONW Teopuu. OCOOCHHOCTH CTPYKTYPHI
TBEPABIX TeJl. BiusiHUE CTPYKTYpHl HA (U3MYECKHE CBOWCTBA TBEPABIX TeJl. MeXaHN3M U KUHETHKA
TBeproda3Hpx peakiuid. OcOOEHHOCTH XUMHYECKUX PEAKIMNA C Y4aCTHEM TBEPIBIX Teld. MeTombl
CHHTE3a HEOPraHNYEeCKUX MaTEepUAIIOB C 3aJaHHONU CTPYKTYpPOl.

DopMa NPOMEKYTOUYHOM aTTeCTAlUM: 3a4ET

Koasl popmupyembix (cpopmupoBannbix) komnerenumii: OIIK 1, 2, 4; TIK 4

51.B.10.01 MuKpoOCKONMNYECKHE METOAbI MCCJIEI0BAHNSA CTPYKTYPBLI MAaTEPHAJIOB
Leau u 3a1a4u y4eOHOM QM CUMILIUHBI:

OcBoeHre (PU3NYECKUX OCHOB MHMKPOCKOIMUYECKHX METOJIOB HCCIIEIOBAHUS CTPYKTYPHI
MaTepuaioB, METOAMK aHATU3a
Mecto yuedHoii nucuuniauabl B cTpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS TUCIUIUIMHA)
o0s3aTenpHas TMCIHUILINHA BapUaTUBHON YaCTH.

Kpartkoe conep:xanue (IuaaKTHYeCKHE eIMHULbI) Y4eOHON JUCHUIIJIMHBI:

Knaccugpukanus wmeronos. IlpocBeunBaromas 3yeKTpoHHass MuUKpockonusa. OtpunarenbHas
IU(QpaKLIUOHHAs  AJIEKTPOHHAass  MMKpOCKonus.  PacTpoBas — 3JIeKTpOHHAs ~ MHKPOCKOIHS.
Ckanupymomas 30HA0Basgs MUKPOCKONHUA. birkHenosbHas CBETOBas MHUKPOCKOIHUA. ABTOMOHHAs
MHUKPOCKOIIHS

®opMa NPOMEKYTOUYHOM aTTeCTAlUM: 3a4ET

Koasl popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 3; IIK 1, 2

b51.B.10.02 CieKTpocKONHYECKHE METOIbI HCCJICIOBAHUS MATEPHAJIOB
esn v 3a1aum y4eOHOM JUCUMILIIUHBI:
dopMUpOBaHUE Yy CTYJECHTOB MPEACTABICHU O COBPEMEHHBIX METOAaX UCCIEAOBAHUS MAaTEPHAIIOB,
3HAKOMCTBO C TeOpeTquCKHMH OCHOBaMH METOJ0B, HpaKTI/I‘—IeCKI/IM HUCIIOJIB30BaHHUEM,
COBpEMEHHBIM 000PYIO0BaHUEM

Mecto yueOHoii nucuumiuHbl B cTpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS TUCHUIUIMHA)
o0s3aTenbHas TMCIUILIMHA BapUaTUBHON YacTH.

Kpartkoe cogep:xanue (IuIaKTHYECKHE eIMHULbI) Y4eOHOH JUCHUILIMHBI:

OcHoBHbIe TOHATHS MTpeameTa. Kimaccudukaus CneKTpocKon4eckux MeTo1oB. TeopeTnueckue
OCHOBBI 00pa3oBaHus CIEKTPOB. B3anmoeiicTBre n3iiydeHus ¢ BelecTBOM. MeToibl olpeieIeHUs
AJIEMEHTHOT'O COCTaBa BEIIECTB. MeTObI ONpeAeeHnss XMMUUECKOT0 COCTaBa BelecTB. MeTo sl
OIIpEeJIEJIEHUS IPOCTPAHCTBEHHOTO CTPOCHUSI MOJIEKYJ

DopMa NPOMEKYTOUYHOM aTTeCTALUM: 3a4ET

Koab1 popmupyembix (cpopmupoBanubix) komnerenuuii: OIIK 3; TIK 1, 2

b1.B.11 KuneTnka v KaTajauns
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Ienn u 3aga4n y4eOHOM TUCHUIINHBI:

CdopMupoBaTh OCHOBHBIC MIPEACTABICHHUS O XMMUYECKOW KMHETUKU KaK TEOPETUYECKOM (yHAAMEHTE AJIs M3Y4eHHsS MEXaHU3MOB
MPOCTBIX U CJIOKHBIX, TOMOTC€HHBIX U T'€TEPOIrCHHBIX peaKuHﬁ, NMO3HAaKOMUTL C OCHOBHBIMHU 3aKOHOMCPHOCTAMU TOMOI'€HHOTO U
TETEPOrcHHOI0 KaTajin3a, paCCMOTPETH COIPSIIKEHUE U HHAYKIIUIO B XUMHUYECKUX PEAKIUAX

Mecto yueOHoi nucuniIuHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
o0s13aTeNbHas IUCLMILIMHA BapUaTUBHON YacTH.

KpaTlcoe coaecpkaHue ()IHL[aRTI/I‘leCKI/Ie e)IPIHI/IIILI) y'{eﬁnoifl AUCHHUIIINHbI:

OCHOBHbBIE NOHATHS U 3aKOHBI XUMHYECKOW KUHETUKH. PDOPMAIIbHO - KHHETUYECKOE OITMCAaHUE
peaKuuii MPOCThIX TUNIOB. TE€OPETUYECKUE OCHOBBI KHHETUKU TOMOTEHHBIX PEaKIIUH.
DneMeHTapHble XUMHUUYECKHE peakiui. KnHeTrKa ClI0KHBIX XMMUYECKUX peakiui. Knnetuka
reTEpOreHHBIX peakuuid. Katanus u uHAYKIKS B XUMUYECKUX PEaKLIHIX.

®opMa NPOMEKYTOUYHOM aTTeCTAlUM: SK3aMEH

Koasbl popmupyembix (cpopmupoBannbix) komnerenuuii: OIIK 1; I1K-1

Bb1.B.12 MarepuaJjioBeaeHue

Lean n 3aga4u y4eOHOM QM CUMILIHHBI:

N3ydeHne OCHOBHBIX TPYII MaTepHAlOB, UX CBOWCTB M oOmacteil mpumeHeHus. [lo3HaHne B3amMOCBS3H
COCTaBa, CTPYKTYpPhl M CBOMCTB Pa3IMYHBIX MaTEpHalIOB, CIOCO0aX BO3ACUCTBHS Ha MaTepuaibl IS
MOTy4eHHUs TpeOyeMOoro Habopa MPaKTHYECKN 3HAYUMBIX XapaKTEPHCTHK.

Mecto yueOHoil nucuminHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
o0si3aTenpHas AUCHUIIIIMHA BAPUATUBHOM YaCTH.

KpaTKOC CoAECpKaHuEe ()II/I)IaKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIJINHbI:

Knaccn@nxaunﬂ MaTCpHraJioB. MerTanisl U CILIaBHL. KepaMI/IKI/I M CTCKJIa OpFaHI/I‘{eCKI/Ie
IMOJIMMEPHI. HOJ’IyrIpOBO)IHI/IKOBI)IG MaTCpUraJIbl

DopmMa NPOMEKYTOYHON ATTECTALMHU: 3a4ET C OLICHKOU

Koasbl popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 6; I[TK 2

b1.B.13 ®u3snkoXxuMusi HAHOKJIACTEPOB, HAHOCTPYKTYP M HAHOMATEPHUAIOB

esn v 3a1aum y4eOHOM JUCUMILIIUHBI:

®opMUpOBaHUE IIEIOCTHOTO TMPEACTaBIECHUS O CTPYKType U  (U3MKO-XHMHYECKHUX CBOWCTBaX
BEIIECTB B YJBTPAJUCIEPCHOM COCTOSIHHHM, B KOTOPOM IIPOSIBIISIIOTCS KBAaHTOBOPA3MEPHBIE
3¢ deKThI, HeXapaKTepHBIE JJI1 MACCUBHBIX MaTEPUAJIOB.

Mecto yuyeOHoii nucumiuHbl B cTpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS TUCHUIUIMHA)
o0s3aTenbHas TMCIUILIMHA BapUaTUBHON YacTH.

Kpartkoe cogep:xxanue (InIaKTHYECKHE eIMHULBI) Y4eOHONH TUCHMILIMHBI:

Knaccudukanus u MeToApl MOTy4YeHHS HaHOKIAcTepoB. MOIEKYISIpHbIE JTUTAHIHBIC KIACTEPHI.
besnurananeie MeTayueckue kiacrepbl. KimacTtepbl HMHEPTHBIX Ta3oB M MalbIX MOJEKYIL
VYrnepoansie knactepbl. Kinacrepusie Mmoaenu. Knacrepusie peakuuu. OyuiepuThl U yTIe€pOIHbBIE
HaHOTPpYOKH. PaszmepHbie »h(dexTi B (PU3NKO-XMMHUM HAHOKJIACTEPOB W HAHOYACTHUIl. XHUMHS
HAaHOYACTHI[ SP-METAJUIOB. XHUMHS HAHOYACTUI[ NEPEXOAHBIX METAIOB. XUMHUS YIIE€POIHBIX
KJIAaCTEpOB ¥ HAHOTPYOOK

DopMa NPOMEKYTOYHOM aTTeCTAlUM: DK3aMEH

Koabl popmupyembix (chopmupoBannbix) komnerennuii: OIIK 2; [1K-4

B1.B.14 HaHoTexHoJ0rMH

ey u 3a1aun y4eOHOM JUCUMIIIUHBI:
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ChopmupoBaTh 'y CTYIEHTOB CHCTEMY TPEACTABICHUH O COBPEMEHHOM COCTOSHUHU
HAHOTEXHOJIOTUH; 00 OCHOBHBIX TEXHOJOTHSX, MHCIOJNb3yeMbIX B HACTOSIIEE BpeMs H
MEPCIICKTUBHBIX IS TOJYYCHHS HAHOPA3MEPHBIX OOBEKTOB, a TaKKe O MEpPCIeKTHUBAX HX
MCIOJIb30BAaHUS B PA3IMYHBIX 00JIACTAX YEIOBEUYECKOM J1eATEIbHOCTH.

B pesynpTaTe OCBOEHHS Kypca CTYACHTHI JOJDKHBI IOJYYUTb IPEACTABICHHE O CBA3M Kypca C
APYTMMHU JUCLUIIMHAMHU, O €r0 MECTE€ CpPeId IPYrux AUCLUUIUIMH JJI1 JaHHOI'O HAIPAaBIICHHUS
IIOATOTOBKH; MUMETh IPEICTABICHUE O BO3MOXHOCTSAX HAHOTEXHOJOTMH Ha COBPEMEHHOM JTale
pa3BUTHS 1 00 MX NEPCHEKTHBAX B OyayiieM. 3HaTh OCHOBHBIE TIOHSATHS M ONPEACTICHUS MIPEeIMETa,
CYLIHOCTb U BO3MOKHOCTH OCHOBHBIX METOJOB HCCJIECIOBAaHUS, NMPUMEHSIOIUXCA NP U3y4EHUU
HAaHOCUCTEM, OCHOBHBIX METOJOB U IIOJXOJO0B, UCIIOJIB3YIOLIUXCS B COBPEMEHHBIX TEXHOJIOTMIX
IIOJIy4€HUSI HAHOPA3MEPHBIX CUCTEM.

Mecto y4yeOHoil nucumiIuHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
o0s13aTeNbHas TUCLMIIMHA BapUAaTUBHON YacTH.

KpaTlcoe CoaEcpKaHue ()II/II[aKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIINHBbI:

OCHOBHBIE MOHATHS HAHOTEXHOJIOTHUH. O630p MCTOAOB HCCICAOBAHHUA MW JHUAIrHOCTHKH
HAaHOOOBEKTOB M HaHocucTeM. (OCHOBBI HAHOTEXHOJIOTHIA. HCpCHGKTI/IBI)I HCITIOJIBb30BaHUA
HaHOTeXHOJOruM. HaHOTEXHOIOTHH 1 YEJTOBEUECKOE O6H.I€CTBO

®opMa NpOMeKYTOUHOM aTTeCTALMMU: 324ET C OLIEHKOU

Koasbl popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 5; [IK 1

b1.B.15 HanomartepuaJjbl

esn v 3a1aum y4eOHOM JUCUMILIIUHBI:

CdhopmupoBaTh y CTYJEHTOB CHCTEMY IpEACTaBIeHUI 00 OCHOBHBIX BHJaX HAaHOMATEPHATOB, MX
OCHOBHBIX CBOMCTBaX M 00JIaCTIX UCHOIL30BAaHUS B HACTOAIICC BPEMA UJIU B IMICPCIICKTUBE.

B pesynbrare n3ydeHuss JUCHUIUIMHBI CTYIEHT JIOJIKEH:

— INOJYYUThb HNPCACTABJICHUA O HAHOMATCPpUAJIaX, MO3HAKOMHUTLCA C PA3JIMYHBIMU MOAXOAAMU K HUX
KiaccupuKanuu (C TOYKH 3pEeHUsT MEPHOCTH, (PYHKIIMOHAIBHBIX CBOMCTB, 00NacTell MpUMEHEHUS U
T.1.);

— 3HaTh OCHOBHBIE CBOMCTBAa TOI0O WJIM HMHOINO Marepuaja B HAaHOPAa3MEPHOM COCTOSIHMH,
AQHAJIM3UPOBATh BO3MOJKHBIE CBOMCTBA C YYETOM IIOJYYEHHBIX paHee U3 APYIMX KypCOB 3HAHHUM O
BEILIECTBAX U MAaTepHUAIIAX;

— 3HaTh 00JIACTU NIPUMEHEHUSI HAHOMAaTEePHUAJIOB B HACTOSIIEE BPEMS U B Oy 1yILIEM.

Mecto yueoHoi qucumiIuHbl B cTpykType OOII: (11K, K KOTOpOMY OTHOCUTCS TUCITUTUIMHA)
oOsi3aTenpHas AUCUUIIIMHA BAPUATUBHOM YacTH.

Kparkoe cogep:kanue (AnAaKTHYECKHE eIMHUIBI) Y4eOHON JMCIHUIIIMHbI:

OcHOBHbIE TMOHSATUS  JUCHUIUIMHBL. HyiabMepHbIE HaHOCTPYKTYPHUpPOBAaHHBIE  MaTepHAIIbI.
OpHOMEpHbIE HAHOCTPYKTYpPHUPOBAaHHbIE MaTepuanbl. KBaHTOBbIE HAHOCTPYKTYpHI. J[BymepHbIe
HAaHOCTPYKTYpHpOBaHHble ~ MaTepuaibl. OO0bEMHBIE HAHOCTPYKTYPUPOBAaHHBIE  MaTepHaIbI.
[TpumeHeHne GyHKIMOHATIBHBIX HAHOMATEPHAIIOB

®opma NPOMeKYTOYHON aTTECTALMHU: 3a4€T

Koas! popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 5; IIK 4

b1.B.16 Toukune MJIeHKH U reTepoCTPYKTYPLI

Hean n 3aga4n y4eOHOM IMCUMILIAHBI:
VYcBOEGHME CIOKHUBIIUXCS MPEACTABIEHUN O pocTe, 0COOEHHOCTAX CTPYKTYpPHI M CBOMCTB IJICHOK U
TUICHOYHBIX TETEPOCUCTEM, TPUOOPETEHUE MPAKTUISCKUX HABBIKOB IO METOIaM TOJTyUEHUS TUICHOK

U TETEPOCTPYKTYP.
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MecTo y4yeOHoi# AucunanHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS IUCLMIUIMHA)
oOsi3aTenpHas AUCUUIIMHA BAPUATUBHOM YacTH.

KpaTlcoe coaecpkaHue ()IHL[aRTI/I‘leCKI/Ie e)IPIHI/IIILI) y'{eﬁnoifl AUCHHUIIINHbI:

BBenenne. MeTo1bl TOTYYCHUS TUICHOK U T€TEPOCTPYKTYP. Bumbl pocta, CTpyKTYpa
CyOCTpyKTYypa TuIeHOK. ['eTepocTpyKTyphl. OCOOCHHOCTH CBOHCTB

®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4ET

Koabl popmupyembix (chopmupoBannbix) komnerenuuii: OIIK 5, 6; TTK 4

b1.B.17 MarepuaJibl: NPOoULIOe, HACTOAIIEE, OVayiiee

ey u 3a1aun y4eOHOM JUCUMILIIUHBI:

Ienn wm 3amaum Kypca «Marepuanbl: Hpouuloe, HacTodllee U Oyayiiee» - YCTaHOBUTh
HEPa3pbIBHYIO CBS3b HAyK O MaTepualax C DSBOJIOLUEH YEIOBEYECKOW LMBMIIW3ALMH, [aTh
LEJIOCTHYI0O HCTOPUYECKYIO KapTUHY MCIOJIb30BAaHUS OCHOBHBIX MAaTE€pPHAJIOB, OKAa3aBIIMX
peliaroniee 3HauyeHUE B pa3BUTHM YEJIOBEUYECTBA, BBIBUTH POJIb HaMOOJEe M3BECTHBIX YYEHBIX U
n3zo0peraTesiell B pa3BUTUM MaTepUAJIOBEIECHUS, NI0Ka3aTh OCOOCHHOCTH 3BOJIOLUU IPUMEHEHUS
Pa3IUYHBIX MaTepUANIOB, OOBACHUTH OOLIME KOHLENLUU U MOJEIN pa3BUTHs HayK O MaTepualax,
BCKPBITh JIBWKYIIME MEXAaHW3Mbl Pa3BUTUS MaTEpUAJIOBEJEHUS, IO3HAKOMHUTb C KPUTEPUSIMH,
HOpPMaMU U METOJAMH COBPEMEHHOI'O0 MAaTE€pHAJIOBEACHMSI, MO3HAKOMUTH C METOAAMH HAY4YHOI'O
MIPEBUJICHUS. U TPOTHO3UPOBAHUS HCIIOJIb30BAHUS PA3JIMYHBIX MAaTEpUANOB C TOYKU 3pEHUS
pereHust r100anbHbIX 33a4, CTOALIMX Iepe/l YeI0BEYECKON [IMBUIN3ALHEH.

Mecto y4yeOHoil nucuumiuHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCHUIUIMHA)
o0s3aTeNpHas TUCIUIIMHA BapUaTUBHON YacTH.

KpaTKOC CoAECpKaHUE ()II/I)]aKTI/I‘{eCKHe e)II/IHI/IlII)I) y‘leﬁHOﬁ AUCHHUIIINHbI

Knaccupukanus marepuanoB. Poib  pa3zauuHbBIX MaTepHalioB B  Pa3BUTUU  YeJIOBEUYECKOU
LMBWIA3AIMU. Marepuransl, UCIOJIb3yeMbIE YEIOBEKOM B 3IIOXY IAJ€OJINTa U HeonauTa. Benukas
HEOJIMTUYECKAsl PEBONIOIMS. DNO0Xa XaJIbKOIUTA. 3apOKIEHUE METAJUTYprun. MeTtayprus Meau u
OpoH3bl. 3apoXkaAeHNUE YepHOH MeTamypruu. Pacummpenue criekrpa UCHOIb3yeMbIX MaTepuaioB B
HpeBHeM mupe. CpenHue BeKa: yCOBEPIIEHCTBOBAHUE TPAJULMOHHBIX TEXHOJOTHMH U HOBBIE
BellecTBa M Marepuaibl. Dnoxa Bo3poxkiaeHus: pa3BuTue npukiagHod xumuu. Havanmo smoxu
Hay4HbIX peBoyronui. Hayku o marepuanmax B smoxy IIpomsinuienHon pepomrouuu. Hoseie
Marepuaibl OpraHM4ecKoro cUHTe3a. MarepuanoBeneHue BTOpoil nmoinoBuHbl XX B. Pacmmpenue
criekTpa (YHKIMOHAJIBHBIX MarepuaioB. MatepuanoBeneHue Ha pyoexe XX — XXI cronmeTuil.
Hanorexnonoruu. IlepcriekTHBbI HCIIONIB30BaHUS (PYHKIIMOHAIBHBIX MaTepuanoB B XXI B. ¢ Touku
3peHHs ITI00ATBHBIX T€0IKOIOTHYECKUX MPOOIIEM.

®opma NPOMeKYTOYHON aTTECTALMHU: 3a4€T

Koabl popmupyembix (chopmupoBannbix) komnerenumii: 11K 1

JJIEKTHBHLIE AUCIHMUIIJINHBI 110 d)n3nqec1<oﬁ KVJbLTVPE U CIIOPTY
ey u 3a1aun y4eOHOM JUCUMILIIUHBI:
Henb: dhopmumpoBaHue U3NYECKON KynbTypbl IMYHOCTU U CMNOCOBHOCTM HanNpaBreHHOro
NCNONb30BaHNSA METOO0B M CPeACTB (PM3NYECKOM KynbTypbl 1 cnopTa Anga obecneyeHns
NOSTHOLEHHOM coumnanbHOM U NPpodeCCNoHanbHON OEeATENbHOCTH.
3adayu:
1. ObecneyeHne NOHMMaHMA Ponun PU3NYECKON KyNbTypbl B Pa3BUTUN JIMYHOCTU U MOLTOTOBKE
ee K npodeccroHarnbHON AeATEeNbHOCTH.
2. dopmMumpoBaHne MOTUBALMOHHO-LLEHHOCTHOIO OTHOLLEHNS K (OU3NYECKON KynbType,
YCTaHOBKW Ha 340POBbIA CTUMNb XN3HU, NOTPEOHOCTN B peryrnspHbIX 3aHATUAX (OU3NYECKUMU
yrpaxxHEHUSAMU U CNOPTOM.
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3. CnocobcTBOBaHME aganTaumm opraHnama K BO3geNCTBUI0 YMCTBEHHbIX U (PU3MYeCcKnx
Harpy3oK, a Takke pacluMpeHnto pyHKUMOHarbHbIX BO3MOXHOCTEN (PU3NONOTNYECKUX CUCTEM,
MOBbILLIEHUIO COMPOTUBMASEMOCTU 3aLLUTHbIX CUIT OpraHn3ma.

4. OBnageHne MeTOOAMKONW (POPMUPOBAHWUS W BbINOSIHEHUSA KOMMIEKca YrnpaXHEeHUN
03J0POBUTENbHON  HaMpaBfeHHOCTU  ANA  CaMOCTOATENbHbLIX  3aHATUA,  cnocobamu
CaMOKOHTPONSA Mpu BbINOSTHEHNN (PU3NYECKUX Harpy3oK pasnuvyHOro xapakrepa, rnpasunamm
NIMYHOM MTUIMEHBI, PaLMOHanNbHOIo pexuma Tpyaa U otabixa.

Mecto y4yeOHoi1 nucumInHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
JMCLUIUIMHA 0a30BOM YacCTH.

KpaTkoe coacpkaHue ()IPI)IaKTI/I‘leCKI/Ie eL[I/IHI/IIIbI) yqeﬁﬂoii AUCHHUIIINHbI:

duanyeckan KynbTypa B NpodeccrMoHanbHOM NoarotoBke ctyaeHToB. CoumanbHo-6rnonornyeckue
OCHOBbI ajanTaunm opraHnama YyernoBeka K (oM3n4eckon n yMCTBEHHOW AeATeNbHOCTU

. O6pa3 XM3HM 1 ero oTpaxeHme B NpodeccnoHanbHOM AeATENBHOCTH

O6wasn cdmsmnyeckan n cnopTMBHaAs NOAroTOBKa CTyAEeHTOB B 06pa3oBaTenbHOM npoLecce
MeTognyeckne OCHOBbl  CaMOCTOATENbHbIX  3aHATUMA  (PU3NYECKUMU  YNPaXKHEHUAMU U
CaMOKOHTPOJb B NpoLecce 3aHATUN

MpodbeccrmoHanbHo-NpuknagHas usmdyeckasn nogrotoska (MIOM)

dopMa NPOMeKYTOYHOMN aTTECTANMHU: 3a4ET

Koabl popmupyemsbix (cpopmupoBanHbIx) komneTenuuii: OK 8

51.B./IB.01.01 ATOMHOE MOIEJIUPOBAHUE CTPYKTYPbI M (PU3HKO-XUMHUYECKUX

IPOLIECCOB
esn v 3a1aum y4eOHOM JUCUMILIIUHBI:

[enp w3ydeHus yd4eOHOM ITUCIUIUIMHBI — O3HAKOMJICHHE CTYJIEHTOB C COBPEMEHHBIMU
MCTOAaMH KOMIIBIOTCPHOTO MOACIIMPOBAHUC MW OCBOCHHE METOJUK AaTOMHOI'0 MOACIUPOBAHUA
CTPYKTYpPHI U (PU3UKO-XUMHUYECKHUX MTPOIECCOB.

MecTo yueOHo# AucuumInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCHUTCS TUCLIUITIIMHA)
JUCLUILIMHA 110 BEIOOPY BapUaTUBHOMN 4acTH.

Kpartkoe conep:xanue (IuIaKTHYeCKHe eIMHULbI) Y4eOHON JUCHUIJIMHBI:

OCHOBHBIE METOJbI KOMITBIOTEPHOTO MOJIeTUpoBaHus. Vcmoap3yeMble MOJEIN W TOTEHIIUAIBI
MEXaTOMHOro B3aumojercTBus. Co3naHue Mojened IUIEHOYHBIX rerepocucteM. Mcnonbzyemoe
MporpaMMHOE 00ecIiedyeHre U METO/Ibl aHATN3a TTOJIYYeHHBIX PE3YJIbTaTOB.

®opmMa NPOMEKYTOYHON aTTECTALMU: 3a4€eT

Koabl popmupyembix (chopmupoBanibix) komnerenumii: [1K-4

b1.B.JIB.01.02 Xumuyeckne 0OCHOBbI CHHTe32 )YHKIMOHAJIbHbBIX MaTepUAI0B
Heas kypca: ¢dopMUpoBaHHE Yy CTYJICHTOB TPEACTABICHUH O COBPEMEHHBIX MaTepuaiax
(GYHKIIMOHATHFHOTO Ha3HAYCHHS U HOBBIX TEXHOJIOTHIX MX CHHTE3a.
3agauu Kypca:
- (hopMupoBaH¥e 3HaHUI 00 OCHOBHBIX THITAX (YHKIIMOHAIBHBIX MaTEPHAJIOB U MX CBOWCTBAX;
- (QopMupOoBaHHE TPEACTABICHUH O COBPEMEHHBIX IOAXO0JaX K CHHTE3y ()YHKIIMOHAIbHBIX
MaTepHalioB ¢ 33JaHHBIMU CBOWCTBaMH;
- (popmMupoBaHUE YMEHHS MPOTHO3MPOBATH BO3MOXKHOCTH MPUMEHEHHUSI MAaTEpHAIOB B Pa3JIMYHBIX
00s1acTAX ¢ y4€TOM UX (PU3HKO-XUMHUUECKUX XAPAKTEPUCTHK.
MecTo y4yeOHoi# JucunanHbl B cTpykrype OOII: (1uki, K KOTOpOMY OTHOCUTCS AUCLMIUIMHA)
JUCLUIUIMHA 110 BBIOOPY BapuaTUBHOM YacTH.

Kparkoe cogep:kanue (InAaKTHYeCKHe eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:
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OcnoBuble nonsaTus. Kiaccuduxanus matepuanoB. OCHOBHbIE IPUHIIUIIBI TOTYYSHHUS MaTEPUAIIOB.
ITonmynpoBonHukoBble Matepuansl. Kepamuueckue wmarepuansl. CynepuoHuku. MarHuTHble
Marepuansl. buomarepuanst.

®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4ET

Koabl popmupyembix (chopmupoBanubix) komnerenumii: [1K-4

b1.B.JIB.02.01 ITouck 1 00padoTKa HHGOPMALIMH B KOMILIOTEPHLIX CETAX
esn u 3a1aum y4eOHOM JUCUMIIIIMHDI:
[enb mucHUIUIMHEI — 00y4eHUE CTYJACHTOB OCHOBAM MOKMCKA HH(POPMAIHH B KOMITBIOTEPHBIX CETSIX,
paboTHI C pa3IMYHBIMU €€ BUJAMHU U UCIIOJIb30BAHUIO B HAITMCAHUW HAyYHBIX padoT.

3amaun yueOHOTO Kypca:

— JaTh TOoHsTHE 00 MH(OpMaKU Kak HarnboJIee CYIECTBEHHOM PECypce COBPEMEHHOTO OOIIIECTBa;
— HayYUTh NMOUCKY HH(POPMAITUN B KOMIBIOTEPHBIX CETSIX;

— 3aKPENUTh HABBIKA CHCTEMATH3aI[UK, HHTEPIPETAIIUH U 00pabOTKH MOJyYeHHON HH(DOPMAIIUH;
— 00y4UTh TPAMOTHOMY HCIIOJIB30BaHUIO HH(OpMAIK TPHU HAMMCAHUH HAYYHBIX PadoT.

Mecto yueoHoii nucuuniauabl B cTpykrype OOIIL: (11K, K KOTOpOMY OTHOCUTCS TUCIUIUIMHA)
JUCLUILIMHA 110 BEIOOPY BapUAaTUBHOM YacTH.

KpaTKOC CoaEcpKaHue ()II/I)IaKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIINHbI:

HOI[XOI[BI K ITIOHUCKY; I/IH(bOpMaI_II/II/I B KOMIIBIOTCPHBIX CCTAX; OCHOBBI O6pa6OTKI/I H nepcaadyu
I/IH(bOpMaHI/II/I; HCITOJIB30BAHUC KOMIIBIOTCPHBIX TEXHOJIOTHI B HAay4YHOM JOKCIICPUMEHTE U
O(l)OpMJ'ICHI/II/I HAaYYHBIX pE3yJIbTATOB

®opMa NPOMEKYTOYHOM aTTeCTAlUM: 3a4ET

Koasl popmupyemsix (cpopmupoBannbix) komnerenuuii: OK-1; OINK-1; OIIK-7; I1K-1
b1.B.JIB.02.02 MeT0/10/10THs1 H OPTraHU3aIMsl HAYYHOIQ MCCJIe/I0BAHUS

esn v 3a1aum y4eOHOM JUCUMILIIUHBI:

Hem, JAUCLHUITIIIMHBI — O6yLIeHI/IC CTYACHTOB OCHOBAM METOJA0JIOTHHU U (bOpMHpOBaHHe HaBBIKOB
opraHn3alvii HAy4YHOro UCCJIICI0OBaHUA.

MecTo yueOHo# AucuumiInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCUTCS IUCLUITIIMHA)
JUCIUIUIMHA 110 BEIOOPY BapUaTHBHOM YacTH.

Kparkoe cogep:kanue (IAaKTHYECKHE eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:

MeTtononorus HaydyHOTro uccienoBanus. @opMbl opraHu3ali Hay4HOTO UCCIIE0BaHNUS,
IUTAaHUPOBAHKE U OpraHuszanus KoHTpoisi. CereBble rpaguKku. Buapl HayYHBIX HCCIIEIOBAHUIM.
B3anMopeiicTBre mepcoHaia B X0/1€ Hay4HbIX UCCIIEIOBAHUM.

DopMa NPOMEKYTOUYHOM aTTeCTALUM: 3a4ET

Koasb! popmupyemsix (cpopmupoBannbix) komnerenuuii: OK-1; OINK-1; OIIK-7; I1K-1

B51.B./1B.03.01 IlepcrieKTUBHLIE METOALI AKTHBAIIUY MPOIECCOB CHHTE3a PYHKIHOHAJILHBIX
MaTepuaJioB

esn u 3a1aun y4eOHOM JUCUMIIIUHBI:

[lenpt0 mpemomaBaHus JAHHOTO JIGKIIMOHHOTO Kypca SBJSIETCS 3HAKOMCTBO CTYICHTOB C
IIOSABUBIINMUCA B IIOCICIOHCC BpeMH HOBBIMUA CHOCOG&MI/I AKTUBAIlU1 XUMHUYCCKHUX peaKHI/IfI B
mporeccax CHHTe3a (PYHKIIMOHAIBHBIX MaTEpHAIOB. OJTH COBPEMEHHBIE CITIOCOOBI YCKOpPEHUS
peaKuHﬁ ITIO3BOJIAKOT HE TOJIBKO yMeHLH_II/ITB BpeMSI npouecca, HO U IIOBBICHUTH €TI0 CCIICKTHUBHOCTD,
MOAMGUIIUPOBATh CBOWCTBA IIEJIEBBIX TMPOJYKTOB B 3aJaHHOM HampasieHuu. Heobxommmo
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OBJIaJICHUE OOLIMMH COBPEMEHHBIMHM MOJXOJaMHU K aKTHUBALMM IPOLIECCOB, BO3MOXKHOCTAM U
XapakTepy BO3JEHCTBUSA HAa TEPMOJUHAMUKY U KMHETHUKY IPOLIECCOB.

3agaum Kypcea:

TpaguIIMOHHO TOBBILIEHME CKOPOCTH PEAaKUMU JIOCTUIaeTCsl IOBBILIEHUEM KOHIEHTpALUU
peareHTOB, TOBBIIICHHEM TeMIlepaTypbl WM JAaBieHus. Ponb cpenpl, BiausHUE (HAKTOPOB
¢bu3nuecKkoil MpUPOABl, XUMHU3M BO3JCHCTBUS KOMIIOHEHTOB-aKTHUBAaTOPOB IPAKTUYECKH HE
OCBEIIAIOTCS B Kypcax HEOPraHMYECKOW, OPraHMYECKOW WM (PU3MUECKOW XUMHUH. MEXay TeM B
MocJieJHee BpeMsi IPOU3OILIN KPYITHbIE IPOPHIBBI B TEOPETHUECKOM MPECTABICHUN O POJIU CPEIbL,
B3aMMOJICHCTBHSX Ha MOBEPXHOCTH paszena (a3, BIussHuU (HakTopoB PU3MUECKON MPUPOIBI HA XOJT
XUMHMUYECKUX MPEBpAIIECHUN, XUMUYECKUX MEXaHU3Max BO3JEHCTBUS aKkTUBaTOpoB. [loaTOMy s
MOJATOTOBKH COBPEMEHHOIO CHELHATUCTa—XUMHUKa COBEPIIEHHO HEOOXOAMMO JaTh OakajaBpam
OCHOBHBIE MTOHATHSA B 3TOH 00JacTH.

MecTo y4eoHoii qucunauHbl B cTpykrype OOIL: (UK, K KOTOpOMY OTHOCHTCS TUCIMIUIMHA)
JUCIUILTMHA 0 BEIOOPY BapUaTUBHOM YacTH.

KpaTKOC CoaEcpKaHue ()II/I)IaKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIINHbI:

Tepmonunamuka TBepaodasubix peakuuid. [Ipomeccsl aedexkrooOpa3oBaHHMs W MEXaHU3M
TBepHOo(a3HBIX  peaknuii. SIBIeHUS  pasymopsimoueHHss B KpHCTauiaXx.  MeXxaHHYecKoe
aKTUBUPOBAHME WHJMBUIYaJbHBIX PEareéHTOB M HUX cMeceil. JlucneprupoBaHue M aKTHUBALUSA
TBEPAbIX Tell. XMMHYECKash aKTHUBalMs MPOLECCOB CHUHTE3a MarepuanoB. duznyeckue MeToabl
CTUMYJIMPOBAHUS XUMUYECKUX MTPOLIECCOB. AKTUBALMS OMOJIOIMYECKUX IPOLIECCOB.

dopma NPOMeKYTOUYHOMN aTTECTANMHU: 3a4ET

Koasb! popmupyembix (cpopmupoBannbix) komnerenuuii: OIIK 1; I1K 4

51.B./IB.03.02 KataJu3 U conpsizkeHHe B IIpolieccax CHHTe3a MaTepHaJioB
Ienn u 3aga4n y4eOHOM TUCHHUIINHBI:
KoHe4yHO! 1Lenbr0 M3y4eHHs] AMCLUIUIMHBI SBIIETCS NMOHMMAaHHME OCHOBHBIX 3aKOHOMEDPHOCTEW,
KJIACCMYECKOIO0 M HEPAaBHOBECHOT'O KaTajn3a, XUMUYECKOTO CONPSIKEHUS B HOBBIX CHUCTEMaxX M
CIOCOOHOCTh MHTEPIPETHPOBATH MEXAHNU3MbI H3y4aeMbIX MPOLECCOB. 3aau JEKIIMOHHOIO Kypca:
OCBEILEHUE KIIIOUYEBBIX BOIPOCOB IMPOTrpaMMbl; MaTepuan JEKUUH TMpU3BaH CTUMYJIHPOBATh
CTYZIGHTOB K TOCJEAYIoUled caMocTosTenbHOH paboTe. 3ajaud NpPaKTUYECKUX 3aHATHH:
¢dbopMHpoBaHHE YMEHHUH W HaBBIKOB JJIsl pPELICHHUS MNPOOJIEMHBIX U CHUTYAllMOHHBIX 3ajJady;
(bopMHpOBaHNE HABBIKOB MPAaBUJIbHOW MOCTAHOBKU M BBINOJHEHUS SKCIEPUMEHTAIBHON padoThI,
TPaKTOBKU IOJYYEHHBIX PE3YJIBTATOB C Y4ETOM COBPEMEHHBIX BO33PEHUI.
Mecto yueOHoil nucumiuHbl B cTpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS TUCHUIUIMHA)
JUCLUILIMHA 110 BEIOOPY BapUaTUBHOM YacTH.

Kparkoe cogep:kanue (InAaKTHYECKHE eIMHULBI) Y4eOHOMH IMCIUIIJIMHbI:

(DYHJIaMeHTaIII)HI)Ie ACIICKTHI KJIaCCHYCCKHUX Teopnﬁ KaTaJin3a, HOBBIC KATAJIUTUYCCKUE ITPOLCCChI U
HUX HUHTCpHpCTAlUsA; HCPABHOBCCHBIC NPOLCCCHI B KATAJIMU3C; OCHOBHBLIC IOHATUA W MCXAaHU3MbI
COHpH)KéHHBIX pCaKI_[I/Iﬁ B KIIACCHYCCKHUX CHUCTEMAX, COHpH)KéHHLIe MpouecCChl B TI'€TCPOrCHHBIX
CUCTEMAX, JIMHEWHA TEPMOANHAMHKA HEPABHOBCCHBIX ITPOLECCCOB.

DopMa NPOMEKYTOUYHOM ATTECTALUM: 3a4ET

Koasbl popmupyemsix (cpopmupoBannbix) komnerenuuii: OIIK 1; I1K 4

b1.B./1B.04.01 ®u3uyeckue OCHOBbI BAKYYMHOW TEXHUKH
Ienn u 3aga4n y4eOHOM TUCHHUIINHBI:
VYrayOneHHOe H3y4eHHUs MOJICKYJISPHO-KMHETUYECKOH TEeopuM ra3oB, H3ydeHHE (PU3MUECKUX
MPOIIECCOB B BaKyyMe, IPUHLUIIOB PabOThl HACOCOB, MAHOMETPOB M APYTUX THIIOBBIX BAKYYMHBIX
CHCTEM.

Mecto y4yeOHO# qucunanHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS AUCLUILIMHA)
JTUCIUILIMHA 110 BEIOOPY BapUaTHBHOM YacTH.
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Kparkoe cogep:kanue (InAaKTHYeCKHe eIMHUIBI) Y4eOHO! IMCIUIIJIMHbI:

MounekynsapHo-KuHeTHYecKass Teopus. dusnueckue Mpoueccsl B BaKyyMe, JIEJICHHME BaKyyMma IIO
CTENEHSM, KPUTEPUM OLIEHKH CTENEHU. TUIOBBIE CXEMbl BaKyyMHBIX cucteM. OCHOBHbIE
3aBUCHUMOCTH JUJIl CTallMOHAPHOM M HECTAMOHAPHOW BAaKYyMHBIX CHCTEM, pacyeT BpPEMEHU
OTKAaYKu. OJeMeHTHass 0a3a BaKyyMHOW TEXHHKH, OCHOBBI KOHCTpyupoBanusi. CTpyKkTypa
IIOCTPOEHHUS BAKYYMHBIX CUCTEM PA3IMYHOIO Ha3HAYECHMS U TUIIOBbIE KOHCTPYKIUU.

®opmMa NPOMEKYTOYHOMN aTTECTALMM: 3a4€ET C OLIEHKOU

Koabl popmupyembix (chopmupoBanubix) komnerenuuii: 11K 1

b1.B.J1B.04.02 OcHOBBI BAKYYMHBIX TEXHOJIOTHH MAaTEPHAJIOB
Hean n 3aga4u y4eOHOM QM CUMILIAHBI:
N3yuenne TeopeTHYECKHX OCHOB METOJIOB POCTAa TMOKPBITMM U IIJICHOK, MX BO3MOXKHOCTEH H
OrpaHUYCHUHN, (PU3NUYECKHX OCHOB SIBICHHH, MPOMCXOANIMX Ha pPa3IMYHBIX 3Talax Ipolecca
HAHECEHMs U POCTa MOKPBITUH U IJIEHOK, 0COOEHHOCTEN 000pYyJ0BaHMUS.

Mecto yueoHoii qucumIuHbI B cTpykType OOIL: (11K, K KOTOPOMY OTHOCUTCS TUCIUIUIMHA)
JUCLUILIMHA 110 BEIOOPY BapUAaTUBHOM YacTH.

Kpartkoe conep:xanue (IuaaKTHYeCKHe eIMHULbI) Y4eOHON JUCHUILIMHBI:

Krnaccudukanus TOKPHITHA M TEXHOJOTHsS WX ToiydeHus. O030p yCTaHOBOK JUIsSl TOJNydeHUS
HAHOCTPYKTYPHBIX  MOKPBHITUH. (OCOOEHHOCTH TEXHOJOTHHM TMOJNydYeHHs HAHOCTPYKTYPHBIX
MOKPBITHN. PUZUKO-XUMUYECKHE OCHOBBI TEXHOJIOTHM IMOJYYEHHUSI U OLIEHKU CBOMCTB IMOKPBITHIA.
Pa3paboTka 1 onTuMH3aLKs TEXHUUECKUX MPOIIECCOB TOMYyUYEHUSI HAHOCTPYKTYPHBIX TOKPBITHH.

®opMa NPOMEKYTOYHOM aTTeCTAlUM: 3a4€T C OLICHKOU

Koabl popmupyembix (chopmupoBannbix) komnerenumii: 1K 1

b1.B.JIB.05.01 Xumn4yeckas 0€30MacHOCTL KAK 0CHOBA JKOJIOTHYECKOH YCTONYHBOCTH
Ienn u 3aga4n y4eOHOM TUCHHUIINHBI:
[lenpro maHHOTO Kypca SIBISETCS OCBOCHUE CTY/IEHTaMH MPOOJIEMAaTUKH, CBSI3aHHOM C BOIIPOCaMU
XUMHUYECKOH 0€30MaCHOCTH U BIMSIHUS YEIOBEYECKOM MESATEIILHOCTH Ha OKPYKAIOIIYIO CPELy.

OCHOBHBIMU 3aaa4aMi Kypca ABJIAKOTCA:

— 3HAKOMCTBO C OCHOBHBIMH (DaKTOpaMH M HCTOUHUKAMU XMMHYECKOH OMACHOCTH I YeIOBEKa U
OKpY>KaroIlen Cpeibl;

— aHAJIN3 AHTPOIIOTE€HHOTO0 XMMHUUYECKOTO BO3JEHCTBUE HA IPUPOJAHYIO CPEAY U OLIEHKA €0
MOCJIECTBUH;

— ¢opMUpOBaHUE KOMIUIEKCA 3HAHUI 00 OCHOBHBIX MEpax, MPEANMPUHUMAEMBIX JIJIS 3aIIUThHI
OKpY’KaloIen cpebl U IPEAOTBpaIeHUs €€ 3arpsi3HeHU I

Mecto y4yeOHo# AucunanHbl B cTpykrype OOIL: (1uki, K KOTOpOMY OTHOCUTCS AUCIUIUIMHA)
JTUCITUTIIIMHA TI0 BRIOOPY BapHaTUBHOW YacTH.

Kparkoe cogep:kanue (AnAaKTHYECKHE eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:

XumMudyeckas 0€30I1aCHOCTh U SKOJIOTHS; HICTOYHUKN XUMHUYECKON OIMMACHOCTH U METObI 3aIHUTELI OT
MX BO3JECHCTBUS; 3a1IUTa OKPYKAIOLIEH NPUPOIHON CPEbI.

®opMa NPOMEKYTOUYHOM aTTECTANUM: 3a4ET

Koasl popmupyembix (cpopmupoBannbix) komnerenuuii: 11K 3, 6
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b1.B.J1B.05.02 DkoJornuyeckas 0€30MaCHOCTL B XUMHYECKOH MPOMBIILJICHHOCTH
esn v 3a1aum y4eOHOM JUCUMILIIUHBI:
Ilenp Kypca: OCBOEHHE CTYACHTaMU NPOOJIEMATUKH, CBS3aHHOW C BOIPOCAaMU OOECTICUYCHUS
IKOJIOTUYECKON OE30IaCHOCTH B MPOIECCE XMMHUIECKOTO TTPOU3BOICTRA.

3amauu Kypca:

- TMOJy4YeHUe 3HaHUKW 00 OCHOBHBIX (PaKTOpax BO3JAEHCTBUS XUMHUYECKON MPOMBIIIJICHHOCTH Ha
OKPY>KaloIlYIO Cpeny;

- aHaJU3 BO3JICUCTBUA XUMHUUYECKOTO IPOM3BOJCTBA HAa OKPYXAIOMIIYID CpEely M OIEHKa €ro
MOCJICICTBUH;

- (popMHpOBaHUE CHUCTEMBI 3HAHUH 00 OCHOBHBIX MEpax MpPeJOTBPALLEHUs], CHU)KEHUS BO3AECHCTBUS
U JIMKBUJALUU TIOCJIEJICTBUI 3arpsi3HEHUs OKpYXKAloUIel cpelbl B IPOLECCE XUMHUYECKOTO
IIPOU3BOJICTBA.

Mecto y4yeOHoi qucnuminnbl B ctpykrype OOII: (1uki, kK KOTOPOMY OTHOCHUTCS AMCLMILIMHA)
JMCLUIUIMHA 110 BBIOOPY BapuaTUBHOM YacTH.

KpaTlcoe CoaEcpKaHue ()II/II[aKTI/I‘leCKHe e)]I/IHI/IIIbI) yqeﬁnoifl AUCHHUIIINHBbI:

Okosiornyeckass 0€30IaCHOCTb, OCHOBHBIE ONpeAeieHHs. XHUMUYECKas MPOMBIIUIEHHOCTh Kak
HUCTOYHUK TEXHOTEHHOM ONACHOCTM U pHUCKa. MeponpusTuss MO 3aliuTe arMocdepbl Ha
OPEANpUATHIX XUMHUYECKOM MpOMBINUIEHHOCTH. OuncTKa M 00€3BpeXHBAHUE CTOYHBIX BOJ,.
Yrunuzanus TBEPABIX OTXOAOB. TPAaHCIOPTUPOBKA M XPaHEHUE MCXOJHBIX BEUIECTB U NMPOAYKTOB
XUMHUYECKOIO IIPOU3BOACTBA. MOHUTOPUHT U OLIEHKA BO3JCHCTBUSA Ha OKPYKAIOLLYIO CpELy

®opMa NPOMEKYTOUYHOM aTTeCTAlUM: 3a4ET

Koasl popmupyemsix (cpopmupoBannbix) komnerenuuii: 11K 3, 6

B51.B./1B.06.01 KoMno3unuoHHbLIE MATEPHAJIbI

Iesu u 3a7a4u y4eOHOM QM CUMIIIUHBI:

Lenpto TUCHMITIIMHBI SBISETCS (OPMUPOBAHHME Yy CTYACHTOB MPEACTABICHUN O KOMITO3UIIMOHHBIX
MaTepuanax, MX BUIAX, (U3NKO-XMMHUECKHUX CBOMCTBAX, CHOcO0ax TMOJy4yeHHs U 00JacTsIX
[IPUMEHEHHUS.

B X04€ U3YUCHU A NUCHUIIIIMHBI CTYACHTBI JOJIKHBI

- mpuoOpecTd 3HaHHMA OO0 OCHOBHBIX KJIACCax KOMIIO3MLIMOHHBIX MAaTepHajioB, O (PHU3UKO-
XUMHUYECKHX CBOMCTBaX KOMIIOHEHTOB KOMITO3HTOB M KPpUTCPUAX KOHCTPYHUPOBAHUSA, 00 ocHOBax
TEPMOJIMHAMHUKH KOMIIO3MIIMOHHBIX CHUCTEM U TIpoleccax Mex(pa3HOro B3aMMOACUCTBUS; 00
OCHOBHBIX (1)PI31/I‘-IGCKI/IX XapPaKTECPUCTHKAX KOMIIO3UTOB;

- 3HAaTb OCHOBHBIC KJIACCHI KOMIIO3UTOB: KOMIIO3UTHI HA OCHOBE METAJUIMYECKON M ITOJIUMEPHOU
MaTpull, JKUJKOKPHUCTAUIMYECKHME  KOMIIO3UTBI, KEpaMHUYECKHE W  YIJIEpOI-yIIepOHbIE
KOMIIO3UIIMOHHBIE MaTepHajbl, OM0- U HAHOKOMITO3UTHI. 3HaTh OCHOBHBIE METOJbI UX MOJYYEHUS,
(bU3UKO-XMMHYECKHUE XapaKTEPUCTUKHN U 00JIACTH MPUMEHEHUSI.

MecTo y4yeOHo# AucuumiInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCHUTCS TUCLIUITIIMHA)
JUCIUILIMHA 110 BEIOOPY BapUaTUBHOMN YacTH.

Kparkoe cogep:kanue (IAaKTHYECKHE eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:

Knaccudpukanus u KpUTEpUHM KOHCTPYMPOBAHMS KOMITO3UIIMOHHBIX MarepuanoB. OCHOBHBIE
KOMITIOHCHTBI KOMIIO3UTOB. TepMO,Z[I/IHaMI/IKa KOMITO3UITMOHHBIX CUCTECM. Mex«bamoe
B3aMOJICICTBHE W COBMECTHMOCTH KOMIIOHEHTOB. @OH3HYSCKHE CBOMCTBA KOMIIO3UTOB.
KoMIo3uTel Ha OCHOBE METaNIMYECKOW MaTpullbl. KOMIIO3UTHI Ha OCHOBE MOJUMEPHON MaTpUIBL.
Kunkokpucrammuyeckue KOMIo3uThl. Kepamuueckune W yriiepoja-yriiepoaHble KOMITO3UIIMOHHBIE
MaTepI/IaJII:I. HOBBIG BHUJbI KOMIIO3UTOB

®opMa NPOMEKYTOUYHOM ATTECTAIMM: 3a4E€T C OLICHKOU
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Koas! popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 5; [1K 4

B1.B./1B.06.02 MaTepuaJbl IS YJIEKTPOHHON TeXHUKH

esn u 3a1aum y4eOHOM JUCUMIIIMHBI:

[lenpro AWCHMILIUHBI SBISETCS (HOPMUPOBAHKE Yy CTYICHTOB MPEACTABICHUN O Marepuayiax IJis
ANIEKTPOHHOW TEXHUKH, WX BHJAX, (U3UKO-XMMHUYECKUX CBOMCTBaX, cCroco0ax MONy4eHHUS U
00JIaCTSIX TPUMEHEHHUS.

B xone u3yuenust AMCUMILTUHBI CTYEHTBI JOKHBI

- mpuoOpecTr 3HAHUS 00 OCHOBHBIX KJIacCaX MaTepUaIOB, 0 (PU3MKO-XMMHYECKHUX CBOMCTBAX U
KpUTEPUSX KOHCTPYHMPOBaHUS; OO0 OCHOBHBIX (DU3MUECKMX XapaKTEepUCTUKAaX U 00JacTsIX
MIPUMEHECHUS.

MecTo y4yeoHoii ucunauHbl B cTpykrype OOIL: (K1, K KOTOPOMY OTHOCUTCS AUCITUIUIMHA)
JTUCIUIIIMHA TI0 BRIOOPY BapUATUBHON YacTH.

Kpartkoe conep:xanue (IuIaKTHYeCKHe eIMHULbI) Y4eOHOU JUCHHUILIMHBI:

SBnenne  nosnynposoaumoctu. Ilpupoga  momynmpoBoxumocTd.  OCHOBHBIE — OCOOCHHOCTH
IIOJIYIIPOBOJJHUKOB. OJEKTPOH B IEPUOJUYECKOM IIOTCHLMAIBHOM II0J€. 3O0HHAs TEOPHS.
[TpubnuxeHnss CUIBHOW CBSI3M M KBa3MCBOOOJHBIX DJIEKTPOHOB. MeTayuibl, MOJIYIMPOBOIHUKH,
IUAJIEKTPUKU. XHUMHMYEecKas CBS3b B HOJYHpOBOAHMKAaX. Kpucramiuueckue MNOIynpOBOAHUKH.
N3meHeHne xapakrepa XUMUYECKON CBS3M U KPUCTAJUIOXMMHUYECKHUX CBOWCTB IIPOCTHIX BEIIECTB B
nepuojax u rpymmnax. [Ipoctsle nomaynpoBogHuku. IlonoxeHue 371€MEHTOB-NIOIYIIPOBOJAHUKOB B
NepUOANYECKON cucrteme. ['oMO- M TeTepoJeCMHYECKHE IOJIYIPOBOAHUKHM, CTEKJIa, >KUIKHE
IIOJIYIPOBOJHUKH. MoneKyssspHble KpUCTaUIbl. MeXaHu3M IPOBOAMMOCTH. 3aKOHOMEPHOCThb
W3MEHEHHs  MOJIYIPOBOJHUKOBBIX  CBOMCTB  mpocThbix  BemiecTB.  ClOXKHBIE — BEIIECTBa-
nonynpoBoHUKU. IlomynpoBogHukoOpasytomue 31eMeHTsl. KaTHoHO- M aHMOHOOOpa3zoBaTesH.
Kpucrannoxumuueckre 0COOEHHOCTH OMHAPHBIX MOJYNPOBOJHUKOBBIX (a3 B 3aBUCUMOCTH OT
II0JIOKEHNs KOMIIOHEHTOB B llepuoaunueckoit cucreme. M3oanektponnsie psaasl. [IpononbHoe n
IONIEpeYHOe 3aMelleHue. buHapHble, TpoliHble M 00Jie€ CIO0XKHBIE H303JIEKTPOHHBIE AHAJIOTH.
HopmanbpHo-BalleHTHBIE M aHOMaJbHO TIOCTPOCHHBIE JanbTOHUABL. (OO00OIIEHHBIH KpUTepUit
Mysepa u [Iupcona.

®opma NPOMEKYTOYHON aTTECTALMHU . 3a4€T C OLEHKOU

Koasb! popmupyemsix (cpopmupoBannbix) komnerenumii: OIIK 5; 1K 4

B1.B.JIB.07.01 llepcriekTHBHBIE DVHKIMOHAJILHbLIE MATEPHAJIbI

ey u 3a1aun y4eOHOM JUCUMIIIUHBI:

Heap kypca: dopmupoBaHHe Yy CTYIEHTOB TNPEACTABICHUNH O COBPEMEHHBIX MaTepHaiax
(YHKIIMOHATLHOTO Ha3HAYEHUS, HOBBIX TEXHOJIOTHSIX WX CHHTE3a, (PU3UKO-XUMHUUYECKUX CBOMCTBAX
1 00J1acTAX MPUMEHEHUSI.

3agaum Kypca:

- (opmupoBaHue 3HAHMI 00 OCHOBHBIX THUMAX (PYHKIIMOHAIBHBIX MAaTEPHATIOB M UX CBOWCTBAX;

- (opmupoBaHHE TIPEACTABICHUI O COBPEMEHHBIX TOJXO0/JaX K CHHTE3y (YHKIIMOHAIBHBIX
MaTepHualoB C 33IaHHBIMU CBOWCTBAMU;

- (OpMHUpPOBAaHKWE YMEHHS MPOTHO3MPOBATH BO3MOXKHOCTH MPUMEHEHHS MaTEpPHaJOB B Pa3IMUHBIX
007acTAX ¢ Y4ETOM HX (PU3UKO-XUMUIECKUX XapaKTEPUCTHUK.

MecTo yuyeoHoii qucunauHbl B cTpykrype OOIL: (MK, K KOTOpOMY OTHOCUTCS AUCIUTUIMHA)
JTUCIUILTAHA TI0 BEIOOPY BapUaTUBHOM YacTH.

Kparkoe conepkanue (IMIaKTHYECKUE eIMHUIbI) Y4eOHOM IMCIUIIINHBI:

OcnoBuble nousaTus. Kinaccuduxanus matepuanon. OCHOBHbIE IPUHIIUIIBI TOTYYSHHUS MaTEPUAIOB.
[TonynpoBonuukoBeie Marepuasibl. Kepamuueckue wMatepuansl. CynepruoHHMKH. MarHuTHbIE
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Marepuansl. buomarepuanel. Marepuansl g BOJOPOJHOM dHepreTukd. Hanomarepuaisbl.
«Msrkue» opraHn4ecKiue MaTepuaibl. «Y MHBIE) MaTEpHAIbI

®dopMa NpPOMeKYTOUHOM aTTeCTANMMU: 3a4ET C OLICHKON

Koabl popmupyembix (chpopmupoBannbix) komnerennuii: OIIK 5; TIK 4

B1.B./1B.07.02 MaTepuaJjbl 1 MeAHIHHbI

He.]'ll/l H 3aJ1a4M yqeﬁﬂoﬁ AUCHUIIINHBbI

HeJ’IB JUCHUIIIINHBI — O6peTeHI/IC CTyACHTAMU 3HaHHI>i, YMCHI/Iﬁ 1 HAaBBIKOB, HCO6XO,Z[I/IMI)IX
CricnuajiucCty B 00JIaCTH OCBOCHHS H BHCAPCHUA HOBBIX HWHBCCTUIHOHHBIX TEXHOJIOTHI
IIPOU3BOJACTBA MAaTCPUAJIOB JJI MCITIOJIB30BAHUSA B 6I/IOM6I[I/ILII/IH€.

3amaun IUCIUILIAHBI:

- OcBocHue CTYACHTaMU (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX OCHOB CHHTC3a MATCpUaAJIOB, HCIOJB3YCMbIX B
MCIHUIINHEC.

- M3ydyeHue MeTOMOB CHHTE3a, CTPYKTYPHBIX, (U3UKO-XMMHUYECKHX, MEXAaHHMUECKUX CBOMICTB U
(YHKIMOHMPOBAHUS MAaTEPHUAIOB B U3ACTHIX OMOMETUIIMHCKOTO HA3HAYCHUSI.

- IlpakTHyeckoe OCBOCHHME METOJIOB HCCIIEOBAHUS CBOMCTB MaTepUANOB, HEOOXOIUMBIX JIJIs
pa3paboTKH TEXHOJIOTHIA, 00J1aIAI0NUX NHBECTUIIMOHHON MPUBJICKATEIIBHOCTHIO B OMOMEIUITHHE.

- OcBoeHHe KOMIUIEKCA J1a00paTOPHO-NIPAKTUYECKUX PAOOT, OOBEIMHSIONUX TEXHOJIOTHYECKOE U
AaHATUTUYECKOE 000pyI0BaHUE.

- OcBoeHue crneun(uKd U TOTy4YEeHHE TPAKTHUECKUX HABBIKOB NPOEKTHPOBAHUS, CHHTE3a H
MIPUMEHEHUSI MaTEpPUAJIOB B OMOMEIULINHE.

- V3yueHue OCHOB 0€30MACHOTO MCIOJB30BAaHUS MAaTEPUaOB, METOJOB BBISABICHUS HMCTOYHUKOB
XUMHUYECKON U OMOJIOTUYECKON OTTaCHOCTH.

MecTo yueOHo# AucuumInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCHUTCS TUCLIMITIIMHA)
JUCLUILIMHA 110 BEIOOPY BapUaTUBHOMN YacTH.

Kpartkoe conep:xanue (IuaaKTHYeCKHE eIMHULbI) Y4eOHON JUCHUIJIMHBI:

OC0OEHHOCTH AaTOMHO-KPUCTAJUTMYECKOTO CTpoeHusi, [loHsTHe 00 W30TPONMHH U AHU3OTPOIIHH,
AnnoTponus win nmoauMopQHbIe MpeBpaieHns. MexaHu3m U 3aKOHOMEPHOCTH KPHUCTaIN3allnu;
VYcnoBusi momydeHUsT MEIKO3EPHUCTON CTPYKTYpbl. OCOOEHHOCTH CTPOCHHMS, KPUCTAJUTH3AIUd |
CBOWCTB CIUIaBOB: MEXAHUYECKUX CMECEH, TBEpPAbIX pPACTBOPOB, XUMHUYECKHUX COCIUHEHUM.
KoncTpykuronnsle Martepuanbl. AJIMa3 Kak MaTepuan g M3FOTOBJIEHUS HWHCTPYMEHTOB.
Kopposuonno-croiikue cruiaBsl. LIBeTHbIE METaIbl U CIUIABBl HA UX OCHOBE. TUTaH M €ro CIUIaBBI.
AJIOMUHMI W ero crmiaBbl. Marnuii um ero cmiaBel. Meap M ee cruaBbl. Kepamukw.
Komno3ummonnsie wmatepuasibl. Marepuansl HOPOIIKOBOM MeTalmypruu. buocoBmecTrmbie
Marepuaibl. buopesopOupyemeie MaTepuainbl. MeToabl MOBBIIIEHNUS OMOAKTUBHOCTH MaTEpPUAJIOB.
buomarepuanel Ui J€4YEHHs, BOCCTAHOBJIIEHUS M 3aMEHBL: KOXHBIX ITOKPOBOB; KPOBEHOCHOMU
CHUCTEMbI, HEPBHBIX BOJIOKOH; KOCTHOM TKaHHU. DHAOMPOTE3bl B TPABMATOJOTHMH WU OPTOIEIUH.
Matepuansl Il CTOMATOJIOTHH (TJIOMOMPOBOYHBIE MaTepUaibl), YEMIOCTHO-JIUIEBON XUPYPTHH.
Mennko-KOCMETHYECKHE CPEICTBA.

DopmMa NPOMEKYTOYHOMN ATTECTALMH: 3a4€T C OLEHKOU

Koasbl popmupyembix (cpopmupoBanubix) komnerenuuii: OIIK 5; 1K 4

B51.B./1B.08.01 KoHCTPYKIIMOHHBIE MATEPHAJIbI

Hean n 3aga4n y4eOHOM IMCUMILIAHBI:
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Lenpio AMCUUIUIMHBL SBISIETCS (POPMHUPOBAHUE Y CTYACHTOB MPEJCTABICHUNA O KOHCTPYKIIMOHHBIX
MaTtepuagax, MX BHMJAX, (QU3MKO-XMMHUYECKMX CBOICTBax, croco0ax IOJIy4eHus M oO0sacTsaX
IIPUMEHEHHUSL.

B xone u3ydeHus AMCLUMIUIMHBI CTYAEHTBI JOJDKHBI NMPHOOpPECTH 3HAaHUS 00 OCHOBHBIX BMJAX
METAIINYECKUX U HEMETAINIMYECKMX KOHCTPYKIIMOHHBIX MaTepUaloB (CTaly, LIBETHbIE METAJIIbl U
CILIaBbl, IMOJMMEpPbI, KOMIIO3UThI, KE€PaMHUKa), CBOWCTBAX KOHCTPYKLMOHHBIX MaTepUalioB, Kak
(GyHKIMU cOCTaBa, CTPYKTYPHl M BHEHIHUX (DaKTOPOB, BO3MOXHOCTSIX TPAIMIIMOHHBIX M HOBBIX
KOHCTPYKLIMOHHBIX MaTe€pHUasoB.

Mecto y4yeOHoil nucumiInHbl B crpykrype OOIl: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
JUCLUIUIMHA 110 BBIOOPY BapuaTUBHOMN YacTH.

KpaTlcoe coaecpkaHue ()IHL[aRTI/I‘leCKI/Ie e)IPIHI/IIILI) yqeﬁnoifl AUCHHUIIINHbI:

BBC,I[CHI/IG. CocraB n CTPOCHUEC MATCpHAJIOB. OCHOBEHI ONTUMU3AINU CTPYKTYPbI U MEXaHUYCCKUX
CBOICTB KOHCTPYKIIMOHHBIX MAaTCpUaIOB. OcHOBHBIE MEXaHHYECKHE CBOMCTBA KOHCTPYKIUOHHBIX
MaTCpHaIoB. OCHOBEI ONTUMH3AUU CTPYKTYPbI U MCXAHUYCCKUX CBOMCTB KOHCTPYKIMOHHBIX
MaTCpuraIoB. HanpaBneHI/m IMOBBIIICHUA  3KCILTyaTallMOHHBIX CBOMCTB KOHCTPYKIUMOHHBIX
MaTCpHaIoB. KOHCTPYKL[I/IOHHBIe MaTCpUaJIbI. Cranm. KOHCTI)YKI_II/IOHHLIC OBCTHBIC MCTAJLJIBI H
CIIJIaBBI. HOJII/IMepI)I. KOHCTPYKHI/IOHHI)IG Marcepuraibl C 0COOBIMH MAarouMTHBIMH, 3JICKTPUYCCKHUMU,
TCILJIOBBIMHA U YIIPYT'UMH CBOMCTBaAMU

®opMa NpOMeKYTOUHOM aTTeCTALMMU: 324ET C OLIEHKOU

Koabl popmupyemsbix (chopmupoBannbix) komnerenuuii: OIIK 5; 1K 4

b51.B./IB.08.02 ®eppouku

Ienun u 3aga4n y4eOHOM TUCHUIINHBI:
Llenbto M3ydeHUs: SBISETCS OCBOEHHE CTyIEHTaMU (pu3nyeckod MpHUPOJIbI, 3aKOHOMEPHOCTEH
o0Opa30BaHMs U CBOMCTB (a3 B KpUCTaJlJIaX, UMEIOIIMX PAa3INYHble CAMMETPUU.
1.®opMupoBaHHE y CTYyJE€HTOB YMEHUN U HAaBBIKOB HCIIOJB30BAHUS METOI0OB TEOPHUH
IPYNIl CHUMMETPHM, TEOPUH KIACCHYECKOW M KBAHTOBOU ¢u3uku TBEpAOro Teila B
CaMOCTOSITEJILHOM NMPAaKTUYECKON JEATEIBHOCTH.
2. ®opMUpOBaHKE Y CTYJIEHTOB HAYYHOI'O MUPOBO33PEHMUSI, TBOPUECKOTO MBILUICHUS U
HaBBIKOB CaMOCTOSATEIbHON IO3HABATENLHOW JEATENBHOCTH B OO0JIACTM MAaTepUalOBEACHUS U
¢u3ukn (pa3oBBIX EPEXOIOB.
MecTo yueOHo# AucuumInHbl B crpykrype OOII: (1uki, K KOTOPOMY OTHOCHUTCS TUCLIMITIIMHA)
JUCLUILIMHA 110 BEIOOPY BapUaTUBHOMN YacTH.

Kparkoe cogep:kanue (AnAaKTHYECKHE ¢IMHULBI) Y4eOHOMN M CIUIIJIMHbI:

['pynmel cuMMeTpHH KPUCTAILIIOB M MX TIpeAcTaBieHus. Ceprie, Oenple YepHO-Oeble TPYIIIIBL.
Knaccudukanus ¢asz mo napamerpy nopsiaka. DeHOMEHOIOTHYECKAsE TEOPHS (Pa30BBIX MEPEXOIOB.
Cerneroanexktpuku. Maraetuku. Cerenerosnactuku. Ceraerodeppoanekrpuku. HecopazmepHbie
¢bazsl

®opma NPOMeKYTOYHOM aTTECTALMM: 3a4€T C OLEHKOU

Koabl popmupyemsbix (cpopmupoBannbix) komnerenuuii: OIIK 5; TIK 4

Bb1.B./1B.09.01 MeTtpoJiorus, CTAHAAPTU3ALMSA U cePTHHUKANMSA MATepPHAJIOB
ey u 3a1aun y4eOHOM JUCUMIIIUHBI:
Ienw:

O3HakOMJICHHME YYalIuXci C COBPEMEHHOM CHUCTEMOM HayYHO-TEXHOJOTHYECKOTO |
HOPMAaTUBHO-METOJAMYECKOTO  KOHTpOJIA KayecTBa MarepuaioB. I[loaroroBka ywammxcs K
HpOPI3BOI[CTB€HHOfI ACATCIIBbHOCTH, HaHpaBHeHHOﬁ Ha OGGCHG‘-IGHI/IG KaueCTBa BBIIIYCKACMbIX
MaTepUasoB.
3aoauu:
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- W3YYEHHE METOJOB OLIEHKM KayecTBa H3MEPEHUN U HM3MEPUTEIbHBIX CPENACTB, INpPHU
HCCJIEIOBAaHUM CBOMCTB ChIPbsl U MaTEPHUAJIOB;

- HM3y4YCHHE METOJOB M IPaBUI HOPMHUPOBAaHUS IApaMETPOB MaTEpUalIOB B  CHUCTEME
CTaHJapTU3ALNH;

- H3yYeHHE HOPMATUBHO-METOJIUYECKUX U OpPraHU3aLMOHHBIX OCHOB CEepTH(HKALMU
MaTEpHAJIOB.

Mecto y4yeOHoi nucuumiuHbl B cTpykrype OOIlL: (11K, K KOTOpOMY OTHOCUTCS IUCLUIUIMHA)
JUCLUIUIMHA 110 BBIOOPY BapuaTUBHOMN YacTH.
Kparkoe cogep:kanue (AnAaKkTHYeCKHe eIMHULBI) Y4eOHOH IMCIUIIJIMHbI:

1. B pa3znene Metponorus paccMaTpuBalOTCsl OOIINE TEOPETUYECKUE OCHOBBI MPOBEACHUS
U3MEPEHUN CBOICTB MaTepuajoB C LEJIbI0 OLIEHKH TpeOyeMbIX XapaKTepUCTUK M KadecTBa
U3MEPEHUM.

2. B paspene Cranmaptusanus paccMaTpUBAaeTCsl CHCTEMa KOHTPOJIS COOTBETCTBHS
XapaKTepUCTUK MaTepHajoB TpPeOOBAHUAM pa3IMYHBIX CTAHIAPTOB (NPEIIPUATHH, OTpacieH,
roCyJlapCTBEHHBIX U MEXIYHApPOIHBIX).

3. B pazgene Ceprudukanus paccMaTpUBAIOTCS HOPMATHBHO-METOJUYECKUE MPOLETyphl
MIOATBEPK/IEHUSI COOTBETCTBUS XapaKTEPUCTUK MAaTEPHAJIOB CTaHIapTaM KauecTBa.
®opma NPOMEKYTOYHOMN aTTECTALMHU: 3a4€T
Koabl popmupyembix (chopmupoBannbix) komnerenuuii: OIIK 6; I1K 1

b1.B.J1B.09.02 OcHOBBLI NATEHTOBEAECHHS
Hean n 3aga4u y4eOHOM QM CUMILIHHBI:
Lesib: U3y4nTh TEOPETUIECKHUE OCHOBBI MATEHTHON OXPaHbI
3agaun:
1. CdopmupoBaTs onpeeneHne NaTeHTOBaHUE, OMPEACIUTD POJIb U CYIIIHOCTh MaTEHTOBAHUS.
2. TloHSATBH CyTh MATEHTHON OXpaHHI,
3. OmpenenuTs, 4TO SBISETCS U300pETECHUEM.
Mecto yueOHoil nucumiuHbl B cTpykrype OOII: (11K, K KOTOpOMY OTHOCUTCS TUCHUILUIMHA)
JTUCIUILTMHA TI0 BEIOOPY BapUaTUBHOM YacTH.

KpaTKOC CoAECpKaAHUEC ()II/I)_IaKTI/I‘leCKHe e}II/IHI/IlII)I) y‘leﬁHOﬁ AUCHUIIINHbI

[TarenToBanne wu ob6macTe ee mnpumeHeHus. IlatrenTHas oxpaHa wu3o0perenus. CynIHOCTH
n3o0pereHusi. MexayHapoJaHble JOTOBOpPHl O TaTeHTHOW oxpaHe. OOBEKTHl MaTEHTOBAHMS.
VYcnoBust natenTocnocobHoctr. HoBu3Ha nzobpereHus.

DopMa NPOMEKYTOUYHOM ATTECTALUM: 3a4ET

Koabl popmupyembix (chopmupoBannbix) komnerenumii: OIIK 8; [TK 1



